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Definitions

Definitions

e QUALIFIED PERSONNEL

within the meaning of these operating instructions or the warning information on the preduct
itself, are persons who are entrusted with installation, assembly, commissioning andioperation
of the product and who avail of qualifications corresponding to their activities, e.g.:

1. training or instruction or authorization to activate and deactivate, to earth and to mark circuits
and equipment in accordance with the standards of safety engineering.

2. training or instruction in accordance with the standards of safety engingering,in the care and
use of suitable safety equipment.

3. training in First Aid

A DANGER

indicates an imminently hazardous situation which, if not avoided, will fesult in death or serious
injury.

A WARNING

indicates a potentially hazardous situation which,dfynot avoided, could result in death or serious
injury.

A CAUTION

used with the safety alert symbol indicates @ potentially hazardous situation which, if not
avoided, may result in minor or moderata injury.

CAUTION

used without the safety alert symbalfindicates a potentially hazardous situation which, if not
avoided, may result in propefty demage.

NOTICE

NOTICE used without the safetycaleért symbol indicates a potentially situation which, if not avoided,
may result in an undesireable result or state.

l\@ NOTE

For reasons of clarity, these operating instructions do not contain all details of all types of the product and can
also not take inte‘accalint every conceivable installation, operation or maintenance circumstances.

You can consult your local Siemens branch if you should require further information or if particular problem
occur that are not dealt with in adequate detail in the operating instructions.

Attentien is also drawn to the fact that the contents of this instruction manual shall not become part of or
modify any prior or existing agreement, commitment or legal relationship. The sales contract, which also
contains'the complete and solely valid warranty stipulations, contains the entire obligations of Siemens. These
contractual warranty stipulations are neither extended nor limited by the statements given in instructions and
documentation.

Siemens AG  6SE7087-6AK85-1AA0 0-9
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‘z « Electrostatically Sensitive Devices (ESDs)

’ CAUTION

by

¢

*

a
b
c

The equipment contains electrostatically sensitive devices. These components may be destroyed very [easily:

modules:

The necessary protective measures for ESDs are elucidated onee again in the following figure:

improper handling. Please observe the following notes if you nevertheless have to work with electronie

Electronic modules should only be touched if absolutely necessary to carry out work on them.

If modules nevertheless have to be touched, you must discharge your own body directly pefefehand (this
is best done by touching an earthed conductive object such as the PE contact of a socket).

Modules must not come into contact with highly insulating materials — e.g. plastic filmspinsutating desktops
or synthetic fibber clothing items.

Modules must only be placed on conductive surfaces.
When soldering modules, the tip of the soldering iron must be earthed.

Modules and components must only be stored or dispatched in conductiveipackaging (e.g. metallized
plastic boxes or metal tins).

If packagings are not conductive, modules must be placed in a c@nductive gnvelopment prior to
packaging. In this case, use can be made of conductive foam rubherier domestic aluminum foil, for
example.

=  conductive floor d = ESD coat
= ESD desk e 4 ESD armband
= ESD shoes f = (| earthing terminal on cabinets

@) Q

i |97 el

0]

|||— —-

f ol f f
A Mg A

Sitting position Standing position Standing / Sitting position
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09.02 Definitions

WARNING

When operating electrical equipment, certain parts of such equipment are inevitably liv

Owing to the dc link capacitors, hazardous voltages are present on the equipment up to
5 min. after deenergization (power terminal and electronic power supply). This is w &

not permitted to open the housing until after waiting for 5 minutes.

Non-observance of warning notices can result in death, severe personal injury o
considerable property damage.

Such personnel must be thoroughly acquainted with all warnings and maintenance
activities.

Perfect and safe operation of the equipment requires proper tra\%ert storage,

installation and assembly and cautious operation and maintena

U .,
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05.00 Description
1 Description
1.1 Application

The rectifier/regenerating units of the SIMOVERT Master Drives 6SE70 series are power electronics dévicessfor
supplying the DC voltage to the SIMOVERT Master Drives 6SEE70 series of inverters. The
rectifier/regenerating units convert the voltage of a three-phase system into a fixed DC voltage (depending on
the operating mode and voltage tolerance). This voltage is kept constant within a specified range even when the
inverter is feeding power back into the system. The following voltages are specified for the DC voltage output
(DC link voltage):

DC 270V —-10% to 310V +15% at AC system input voltage 200V —20%,t0230V +15%
DC 510V —-15% to 650V +10% at AC system input voltage 380Y —15% to 480V +10%
DC 675V -15% to 810V +10% at AC system input voltage 500V —15% to 600V +10%
DC 890V —15% to 930V +10% at AC system input voltage #660V*=15% to 690V +10%

The units with system input voltages of 208 to 230V are identical te the units With system input voltage of 380 to
460V. You only have to set the P071 to the corresponding system'input veltage.

You can connect one or more inverters to the output. The total“ef thearated currents of the installed inverters
may then exceed the rated current of the rectifier/regenerating unithWWhen planning your system, however,
make sure that the aggregate DC load currents at no time gxceedghe rated DC current of the
rectifier/regenerating unit

The output current can be increased by connectinggpower sections of size K in parallel. Up to 2 parallel units of
the same rated current can be connected in parallel with ‘ofe basic unit (see Section 3.7 for further details on
parallel connection)

You can make technological adaptations andsexpansions over a defined interface in the control section.

Harmonic loading on the supply networksean({beseduced by coupling 2 units for "12-pulse mode" (for further
details on "12-pulse mode", see Section 3.8)¢

1.2 Principle of gpesation

The power section of the gectifier/fegenerating unit consists of two thyristor bridges connected in anti-parallel for
supplying power to the inverter DC link and feeding power back from the DC link into the system. To avoid a
voltage drop in the régenerative mode, you must increase the input voltage for the regenerating bridge by 20% .
You can do thisgvith an“(auto) transformer or connecting the bridge to its own power system. If a higher voltage
is not applied 40 thg'regenerative terminals, the DC link voltage must be decreased by phase angle control
(permanently (permanént or by external control in regenerative mode only). The link voltage is automatically
controlled by a digital'microprocessor-based controller.

A 24V external supply is required for operating the units (see Sections 3.5 and 9.3).

The regtifier/regenerating unit is suitable for connecting several inverters to a common DC bus. This permits the
exchange of energy between motoring and generating drives, and thus saves energy.

Oneeithe DC link capacitors have been precharged, the inverters are ready for operation.

Siemens AG  6SE7087-6AK85-1AA0 1-1
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Description 05.00

The infeed and regenerative feedback unit is commissioned on an operator panel, for type C in the door of the
device, on types E, H, and K on the electronics box. Operation is performed via the terminal strip or via a serial
interface.

Optional interfaces and intelligent I/O modules are available in conjunction with programmable controllers a
other automation equipment for controlling the rectifier/regenerating units.

R
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05.00 Transport, Unpacking and Assembly

2 Transport, Unpacking and Assembly

2.1 Transport and unpacking

The units are packed at the manufacturing works. A product packaging label is attached to the box.
Avoid extreme vibrations and hard impacts during transport, e.g. when lowering the unit.

Pay attention to the notes on the packaging relating to transport, storage and proper handling.

The converter can be installed after unpacking it and checking the consignment for campleteness and
damage.

The packaging consists of cardboard and corrugated cardboard for units of size C. Thg units of size E, H
and K are bolted onto pallets with fixing pieces in their usual operating position and,packed with
cardboard. The packaging may be disposed of in accordance with local cardbeard disposal regulations.

You should notify your freight forwarder immediately if you discover any transportation damage.

2.2 Storage

The units must be stored in clean dry rooms. Temperaturestbetween —25 °C (-13 °F) and + 70 °C (158 °F) are
permissible. Temperature fluctuations > 20 K per hour are pot permissible.

2.3 Assembly

The following are required for securing size C:

¢ G rail conforming to EN50035 with screwS%er securing
¢ one M6 bolt

+ dimension drawing (Figure 2.2 for size C)

The following are required for secufing'size E:
+ four M8 bolts
¢ dimension drawing (Figures2.3 faisize E)

The following are requiredsforseceuring size H:
+ four M8 bolts
¢ dimension drawing¥(Eigure 2.4 for size H)

The following aresequired for securing size K:
¢ six M8 bolts
¢ dimension drawing (Figure 2.5 for size K)

Siemens AG  6SE7087-6AK85-1AA0 2-1
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Transport, Unpacking and Assembly 05.00

WARNING

For safe operation of the unit, it is presumed it will be assembled and commissioned by
qualified personnel, paying attention to the warning notes given in these operating
instructions.

Particular note must be taken both of the general and national erection and safety
regulations regarding work on power installations (e.g. VDE) and regulations regarding the
proper use of tools and of personal protective equipment.

Non-observance of warning notices can result in death, severe personal injury or
considerable property damage.

The unit must be protected against the ingress of foreign matter as otherwiseroper
functioning and safety will not be guaranteed.

Requirements for the installation site

Operating facilities must be dry and dust-free. Air fed in must not Dissipate, power
contain any gases, vapors or dusts that are electrically conductive or
detrimental to functioning. Air containing dust must be filtered.

WARNING

Dimension cabinet ventilation according to the
dissipated power! (Technical data in Chapter 14)

The unit’'s ambient climate in operating rooms must not exceedithe
values of code 3K3 as detailed in DIN IEC 721 Part 3-3 /04.90, A

reduction of power as detailed in Chapters 14.1 and 14.2"is 6SE70
necessary in the event of temperatures > 40 °C (104 °F) and
altitudes >1000m. The terminal voltage has to be‘redu€ed for

altitudes > 2000m. //
Carry out assembly in accordance with the.dimension drawings in Cooling air
Section 2.4. <40°C (50°C)
Figure 2.1 Installation in control cabinets
WARNING
In,the case of units of size H and K, all plastic covers must be mounted to ensure correct
air flow and cooling for the units.
2-2 Siemens AG  6SE7087-6AK85-1AA0
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05.00

Dimension drawings

2.4

(e

I

rsxeln

Z Ire1aq

ww :uolsuswiq
(erep |eoluyoal) /T UOND3S 0} Jajal JYBId A

Aunelb jo anusd ay) Jo wswade|dsip oN

J1010%1U0D urew
pue AzDa Ajlddns Jamod Joj J010suuo) (9

uonoaoud prezey-yooys (s
'S9|ged OM] 10} UONIBUUO0ID UBaIIS (¥
‘Jlun ay) Buijood 1oy pasinbai aseds (g

SE00SNI 0} Buipiodde |res-6
e uo Bununow Joyj (uoisuadsns) 3ooH (g

"9\ Ma4as 1o} djoy Bununoy (T

(e

00T —

0se

axelul Iy

'

009

$92J4 Y

0TV

(01 =]

eev

n
n

+|+ -+
]

]

00Td

[AAZTA\N

9Z+ECA

VZ+TCA

+ +

T

H 1+
H 1+

[+

m

-
L+ ]

m /

009

~—00T

(9

P

Jreismeyx

4

—{OT =

(T

| EC |-

(- 17G

suondo—

(A Zugy

2 e

X

R

PNELCI N

X

” —(s

00EX

NAd

| 77G »|

SNanals

ooooo

ooooo
ooooo

|«— 69—

|- 28 — |

J9A0D JUOJJ INOYIM MBIA

Figure 2.2 Dimension drawing, size C
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Printed-circuit board

Front cover

7

Figure 2.6  Clearance between PCBs and front cover (size C) Figure 2. CI%

Line connection without autotransfomer (size E)
(For sizes C, H and K, these connections have tg

]

Transport, Unpacking and Assembly

PMU
+1 = ///
- / O
& e
: T Front of
Printed-circuit b enclosure
I etween PCBs and PMU (size E)

N

n@ernaﬂy on the system side.

O

Order No. for three
usbars

Unit Order No.

] ’ O&
ﬁ\ S
|

Regen. connection

[1 [1

6SE7032-7FE87-3AEQ

6SE7031-7EE85-1AA0
6SE7032-2EE85-1AA0
6SE7033-1EE85-1AA0
6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0

6SE7032-7HE87-3AEOQ

6SE7033-8EE85-1AA0
6SE7034-6EE85-1AA0
6SE7033-5FE85-1AA0
6SE7034-2FE85-1AA0
6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0

6SE7034-2HE87-3AEOQ

6SE7036-1EE85-1AA0
6SE7035-4FE85-1AA0
6SE7034-2HE85-1AA0

L 4
Fig@ Line connection w/o autotransformer (size E)

Siemens AG 6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating Instructions
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09.02 Connection

3 Connection

WARNING

The units are operated at high voltages.

Only carry out connection work after disconnecting the voltage!
All work on the unit must only be carried out by qualified persons.

Non-observance of warning notices can result in death, severe personal injury or
considerable property damage.

Damage or destruction can result if the unit is incorrectly connected?

As the result of the dc link capacitors in the connected SIMOVERT/Master Drives, the unit
still contains a hazardous voltage up to 5 min. after isolation. Jhisfis why it is only
permitted to open the unit after observing an appropriate waiting,time.

The power terminals and control terminals may carry a veltage,even when the motor is at
standstill.

When working on the open unit, pay attention to thesfact that live parts are exposed. The
unit may only be operated with the front covers attached:

The user is responsible for ensuring that the common-rectifier, converter, motor and other
units are installed and connected in accaordance with’the technical regulations recognized
in the country of installation and other regiohally¥alid regulations. In doing so, particular
attention must be paid to cable dimensioning, fusing, earthing, deactivation, isolation and
overcurrent protection.

CAUTION

The power cables must befixedin position mechanically outside the unit.

L 4
!\\) NOTICE

An external 24 V power supplyfis required for operation of the units (see Chapters 3.5 and 9.3).

Operational range of the unit: 20 Vto 30 V.

Siemens AG 6SE7087-6AK85-1AAQ 3-1
Rectifier/Regenerating Unit  Operating instructions
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09.02
3.1 Power connections
_ DC link Autotransformer / DC link
Mains (DC output) regen. system . (DC output)
Mains
X4 21
W1 c C D
\V&| L3 L+ L+ L-
o e g o olo[o ol
L1 S olfllo]lfo
_I_ _l_ _I_ elle]le) 1U2| [1v2| w2
1T1| NT2| NT3
o][e][e][e] [0][0)] T ofllof|o
1U2 Autotransformer /
o]le][e][e] (][] 1T11V2 regen. system
172 PE
1W2 0o
X1 1T3 @
Figure 3.1  Mains connection size C Figure 3.2 Mainsm ize E
DC link " \ DC link "
(DC output) (DC output)
C/L+ DIL- /\
C/L+ D/L-
E1lo o c o o} c o o} o o
o] (o]
Mains1) [s 2] o o0 [a] o o (s} o o
u1/L1 V1/L2 W1/L3
u1/L1 V1/L2 W1/L3
PE1 ° © o ,
@ Ma|nS fan \‘/
° © X19
Dm] m Mains 1)
Mains fan X9
X19
X9 PE2 o o
@ o o o o
1U2/1T1 1V2/1T2 1W2/1T3 PE2
Autotransformer / regen. system @
Figure 3.3 Ma"s connection size H Figure 3.4 Mains connection size K
1) e press-in nuts, cable lugs or DC rails can only be connected to the terminal rails from the front.
3-2
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09.02 Connection

WARNING

The operating coils of contactors and relays that are connected to the same supply
network as the unit or that are located in close proximity of the unit must be connected o
overvoltage limiters, e.g. RC circuits.

An RCCB (residual-current-operated circuit-breaker) must not be used to protectghe
rectifier/regenerating unit (DIN VDE 0160).

Voltage is only permitted to be applied to the unit when SIMOVERT Master Drives are
connected. Operation without a connected DC link capacitor is not permitted!

If the DC link terminals are connected incorrectly or short-circuited, the SIMOVERT Master
Drives inverter will be destroyed!

To reduce mains pollution, limit harmonics and reduce current ripplejthe®otal system
inductance for the supply and feedback connection (incl. commutating reactor and, where
applicable, autotransformer must result in a total relative short-Girguit Voltage uy between
4% and 10%.

Connect the fan power supply to X19.

The fan continues to run for about four minutes or until @¢ertain cooling element
temperature threshold is undershot (provided its power supply is connected) after the unit
has been switched off, following fault messages, onseanceling the enable signal and after
isolating the system supply connection.

Despite switching the voltage off at the power terminals, a voltage may still exist on
terminal X19 due to the external fan supply.

NOTES¢ N\,

The supply voltages applied to the rectifier and regenerating power terminals (U1/L1, V1/L2, W1/L3 and
1U2/1T1, 1V2/1T2, 1W2/1T3) must have an identicalpphase angle and identical frequency.

Recommendation: The inductive components of the impgdance drop uy of the (auto) transformer should lie
between 1.5 and 3% (see Tablg'3.4).

Commutating reactor: Selection of the reaCtersfor 4 % uy should be based on the rated current in
regenerative mode on the line sidé¥see“echnical Data). In weak or low-power systems, the u of
the commutating reactor must be decreased in order not to exceed the upper limit for the total uy of
10%. A further measure in the caseofyextremely high uy values for the supply network can be
implemented by connecting the primary side of the autotransformer to the supply network directly
(before the commutating reaétors), 16 ensure that the total uy value in the regenerating direction will
not be too high.

#/— Rectification |—— Rectification p——
DC link DC link
Regeheration ——o Regeneration ——
Mains—/4/—ll—¢ Mains

Arrapgement for high-power system Arrangement for low-power system

For the'seleetion of the commutating reactors, see Table 3.6 and Catalog DA93.1.

Withfan extremely high total uy value in the regenerative direction, it may be necessary due to the
increased thyfristor current commutating time, to reduce the inverter step limit (parameter P776). This
may meangt is necessary to reduce Ud.

Output reactors in the DC circuit are not permitted (even with the parallel connection of power sections or
in 12-pulse mode), because the DC link voltage is measured at the unit output terminals.

Siemens AG 6SE7087-6AK85-1AAQ 3-3
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09.02

Function Terminal Connected load / Description
Incoming supply terminals X1-U1/L1 See Technical Data
X1-V1/L2 Chapter 14
X1-W1/L3
Protective conductor PE/GND
Power feedback terminals X4-1U2/1T1 See Technical Data
autotransformer/system X4-1V2/1T2 Chapter 14
X4-1W2/1T3
Power terminals X1-C/L+ See Technical Data
DC link voltage X1-D/L- Chapter 14
(inverter)
Fan terminals X19-1 Supply connection for fan
Sizes E, H, K X19-2 230V AC +10%, 50 to 60 Hz £5%

Size E

Current consumption: 0s84A

Size H

Current consumptionmats@ Hz: 2.6 A, at 60 Hz: 3.3 A
Size K

Current consumption:,_at 50 Hz: 5.2 A, at 60 Hz: 6.6 A

Table 3.1 Power connections

Sizes Cand E

Terminal X19 fused with fuse (F3 and F4):

T2A/250V time-lag 6.3x32 mm (V4" x 1V4%)
(19343-T2A/250V Messrs. Wickmann-Werke GmbH e#0034.5231 FST Messrs. Schurter)

or
T2A/250V time-lag 5x20 mm

(19198-T2A/250V Messrs. Wickmann-Werpke GmbH or 0034.3993 FSD Messrs. Schurter)

Sizes H and K

Terminal X19 fused with fuse (F3 andf4):

T2A/250V time-lag 6.3x32 mm (V49X 174%)
(19343-T7A/250V Messrsg\Wickmann-Werke GmbH or 0034.5243 FST Messrs. Schurter)

WARNING

If the device is operated on a network in which a phase is grounded instead of the
fleutral, the plant operator must ensure that fans (terminals X19-1, X19-2) and the main
centactor circuit (terminals X9-4, X9-5) are fed from this phase and the neutral.

If it is not possible to ensure this, the fans and main contactor circuit must be fed from an
isolating transformer.

Moreover, the feed to terminals X19-1, X19-2, X9-4, X9-5 must be implemented via an
isolating transformer if:

e The connection between the protective ground and electronic ground is interrupted
(see Chapter 3.3.3 Terminals on the CUR Module).

e The rectifier/regenerating unit is operated in an ungrounded network.

3-4
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09.02

Connection

The units are designed for permanent connection to the system in keeping with DIN VDE 0160 Section 6.5.2.1.
Protective conductor connection: Min. cross-sectional area 10 mm2 (see Table 3.2).
The conductor cross-sectional areas listed in Table 3.2 are maximum connectable cross-sections. The data is
given for multicore cable. The cross-sectional areas actually wired and the associated connection elements

must be selected according to the currently valid standards - e.g. DIN VDE 100 Part 523, DIN VDE 0276 Part

1000, UL, CSA, ....
Unit Order No. Mains DC link Protective énditor
Rated Conductor Conductor Conduc
input U1/L1, V1/L2,W1/L3 C/L+, D/L- PE
1U2/1T1, 1V2/1T2, ¢
1W2/1T3
voltage current max. max. max. max. %
6SE70 (V) (A) mm21) | AWG? | mm21) | AWG 21) | AWG?2
22-1EC85-1AA0 |380 to 480 18 50 3) 1/0 50 3) 1/0 10 10
24-1EC85-1AA0 |380 to 480 36 50 3) 1/0 50 3) 1/0 16 6
28-6EC85-1AA0 |380 to 480 74 50 3) 1/0 50 3) 1/0 25 4
31-7TEE85-1AA0 |[380 to 480 149 2x120 2x4/0 2x150 2x300 70 2/0
32-2EE85-1AA0 |[380 to 480 192 2x120 2x4/0 2x450 2x300 95 3/0
33-1EE85-1AA0 |[380 to 480 269 2x120 2x4/0 2x150 2x300 150 300
33-8EE85-1AA0 |[380 to 480 326 2x240 2x500 2x300 2x600 185 350
34-6EE85-1AA0 | 380 to 480 403 2x240 2x500 2x300 2x600 240 500
36-1EE85-1AAQ0 | 380 to 480 526 2x240 2x500 2x300 2x600 300 600
38-2EH85-1AA0 | 380 to 480 710 C 4x300 4x600 C 4x300 [ 4x600 | C 4x300 4x600
R 100x10 R 60x10 R 100x10
41-0EH85-1AA0 | 380 to 480 888 C 4x300 4x600 C 4x300 | 4x600 | C 4x300 4x600
R 100x10 R 60x10 R 100x10
41-3EK85-1AA0 | 380 to 480 1156 | €,4x300 4x600 C 6x300 [ 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-3EK85-1ADO | 380 to 480 1156 |£C4%300 4x600 C 6x300 [ 6x600 | C 4x300 4x600
R100x10 R 100x10 R 100x10
41-8EK85-1AA0 | 380 to 480 1542 | € 4x300 4x600 C 6x300 [ 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-8EK85-1AD0O | 380 to 480 1542%| C 4x300 4x600 C 6x300 [ 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
22-7FC85-1AA0 |500 to 600 24 50 3) 1/0 50 3) 1/0 10 8
24-1FC85-1AAQ0 |500 to 600 36 50 3) 1/0 50 3) 1/0 16 6
27-2FC85-1AA0 [500to600 62 50 3) 1/0 50 3) 1/0 16 6
28-8FC85-1AAQ» | 500,10'600 82 50 3) 1/0 50 3) 1/0 25 4
31-5FE85-1AA0 500 to 600 131 2x120 2x4/0 2x150 2x300 70 2/0
32-4FE85-1AAD%[,500 to 600 203 2x120 2x4/0 2x150 2x300 120 4/0
32-7TFE85-1AAQ0 |[500 to 600 233 2x120 2x4/0 2x150 2x300 120 4/0
33-5FE85-1AAQ | 500 to 600 307 2x240 2x500 2x300 2x600 185 350
34-2FE85-1AA0 |500 to 600 366 2x240 2x500 2x300 2x600 185 350
1) C=Cable, R=Rail
2) American Wire Gauge
3) Terminal connection area: Multicore10mm?2 to 50mm2 AWG 8 to AWG 1/0
Stranded 3.5mm?2 to 35mm2 AWG 12 to AWG 2
Siemens AG  6SE7087-6AK85-1AA0 3-5
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Unit Order No. Mains DC link Protective conductor
Rated Conductor Conductor Conductor
input U1/L1, V1/L2,W1/L3 C/L+, D/L- PE

1U2/1T1, 1V2/1T2,
1W2/1T3
voltage |[current max. max. max. max.
6SE70 ) (A) mm21) | AWG? | mm21) |AWG2 | mm2 1) | A
35-4FE85-1AA0 | 500 to 600 465 2x240 2x500 2x300 2x600 300 600
37-7TFH85-1AA0 | 500 to 600 671 C 4x300 4x600 C 4x300 | 4x600 | C 4x300 4%600
R 100x10 R 60x10 R 100x10
41-0FH85-1AA0 |[500 to 600 888 C 4x300 4x600 C 4x300 | 4x600 | G4x300 4x600
R 100x10 R 60x10 R 100x10
41-3FK85-1AA0 [ 500 to 600 1119 | C 4x300 4x600 C 6x300 | 6x600 (| @ 4x800 4x600
R 100x10 R 100x10 Ry100x10
41-3FK85-1AD0 | 500 to 600 1119 | C 4x300 4x600 C 6x300 | 6x600 |)C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-5FK85-1AA0 |[500 to 600 1306 | C 4x300 4x600 C 6x300 [“6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-5FK85-1AD0O |[500 to 600 1306 | C 4x300 4x600 C6x3004| Bbx600 | C 4x300 4x600
R 100x10 R 100%:10 R 100x10
41-8FK85-1AA0 [ 500 to 600 1633 | C 4x300 4x600 Ga6x300 | 6x600 | C 4x300 4x600
R 100x10 Ry00x10 R 100x10
41-8FK85-1AD0O | 500 to 600 1633 | C 4x300 4x600 €.6x300 | 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
31-4HE85-1AA0 | 660 to 690 123 2x120 2x4/0 2x150 2x300 70 2/0
32-2HE85-1AA0 | 660 to 690 193 2x120 2x4/0 2x150 2x300 95 3/0
32-7THE85-1AA0 | 660 to 690 234 2x120 2x4/0 2x150 2x300 120 4/0
34-2HE85-1AA0 | 660 to 690 366 2x240 2x500 2x300 2x600 185 350
35-3HE85-1AA0 | 660 to 690 465 2x240 2x500 2x300 2x600 300 600
37-7THH85-1AA0 | 660 to 690 671 C 4x300 4x600 C 4x300 | 4x600 | C 4x300 4x600
R 100x10 R 60x10 R 100x10
41-0HH85-1AA0 [ 660 to 690 898 ©4x300 4x600 C 4x300 | 4x600 | C 4x300 4x600
R 100x10 R 60x10 R 100x10
41-3HK85-1AA0 [ 660 to 690 71119% C 4x300 4x600 C 6x300 | 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-3HK85-1AD0O |[660 to 690 1419 | C 4x300 4x600 C 6x300 | 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-5HK85-1AA0 | 660ho 690 1306 | C 4x300 4x600 C 6x300 | 6x600 | C4x300 4x600
R 100x10 R 100x10 R 100x10
41-5HK85-1AD0O%[ 660 to 690 1306 | C 4x300 4x600 C 6x300 | 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-8HK85-1AA0 [ 660 to 690 1633 | C 4x300 4x600 C 6x300 | 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10
41-8HK85=1ADO0O |[660 to 690 1633 | C 4x300 4x600 C 6x300 | 6x600 | C 4x300 4x600
R 100x10 R 100x10 R 100x10

Table 3.2

Connection cross-sections

1) C=Cable, R=Rail
2) American Wire Gauge
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09.02 Connection

Unit Mains supply fuses
Order No. Column 1 Column 2
Siemens (SITOR) Bussmann
US standard

6SE70 A Type A Type
22-1EC85-1AA0 32 3NE4101 40 170M3608
24-1EC85-1AA0 63 3NE4118 63 170M3610
28-6EC85-1AA0 125 |3NE4122 125 170M3613
31-7TEE85-1AA0 250 |3NE3227 250 170M3616
32-2EE85-1AA0 315 |[3NE3230-0B 315 170M3617
33-1EE85-1AA0 450 |3NE3233 450 170M3620
33-8EE85-1AA0 450 |3NE3333 550 170M3622
34-6EE85-1AA0 560 |3NE3335 700 170M4617
36-1EE85-1AA0 800 |3NE3338-8 900 170M5615
22-7TFC85-1AA0 40 3NE4102 50 170M3688
24-1FC85-1AA0 63 3NE4118 63 170M3689
27-2FC85-1AA0 100 |3NE4121 125 170M3692
28-8FC85-1AA0 125 |[3NE3222 160 170M3693
31-5FE85-1AA0 160 |3NE3224 —=
32-4FE85-1AA0 315 |3NE3230-0B =
32-7TFE85-1AA0 350 |3NE3231 400 170M4693
33-5FE85-1AA0 450 |3NE3333 550 170M6693
34-2FE85-1AA0 500 |3NE3334-0B —
35-4FE85-1AA0 630 |3NE3336 800 170M6696
31-4HE85-1AA0 160 |3NE3224 —
32-2HE85-1AA0 315 |3NE3230-0B 350 170M6689
32-7THE85-1AA0 350 |3NE3231 —
34-2HE85-1AA0 560 |3NE3335 —
35-3HE85-1AA0 630 |3NE3336 800 170M6696
Table 3.3 Recommended mains.fuses

Table 3.3:  Semiconducter protection only, lines are not reliably protected

Q / CAUTION

Devices of sizes C and E require semiconductor protection fuses in the network incoming line to protect the
semiconductors,according to Table 3.3. For devices with integrated arm-circuit fuses (sizes H and K — see
Table 3:5), no semiconductor protection is required outside the device.

Linepratection must be ensured for all device types by assigning a suitable line protection element (e.g. fuse,
lipewprotection circuit-breaker) to the line cross-sectional area as defined in the currently valid standards — e.g.
DIN VDE 0100 Part 430.

Siemens AG 6SE7087-6AK85-1AAQ 3-7
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Connection

Unit Order No.

Built-in F10 DC link fuse
Siemens SITOR

Bussmann
US standard

6SE70 A Type A Type
22-1EC85-1AA0 | 32 |3NE4101 35 170L3832
24-1EC85-1AA0 | 63 |3NE4118 80 170L3836
28-6EC85-1AA0 | 125 | 3NE4122 —
31-7TEE85-1AA0 | 250 | 3NE3227 315 170M3696
32-2EE85-1AA0 | 250 | 3NE3227 350 170M3697
33-1EE85-1AA0 | 450 | 3NE3233 500 170M4695
33-8EE85-1AA0 | 500 | 3NE3334-0B 630 170M4697
34-6EE85-1AA0 | 560 | 3NE3335 800 170M5698
36-1EE85-1AA0 | 800 | 3NE3338-8 1000 | 170M5700
22-7TFC85-1AA0 | 40 |3NE4102 50 170L3834
24-1FC85-1AA0 | 63 |3NE4118 80 170L3836
27-2FC85-1AA0 | 100 | 3NE4121 125 170L3838
28-8FC85-1AA0 | 160 | 3NE4124 —
31-5FE85-1AA0 | 200 | 3NE3225 250 170M3695
32-4FE85-1AA0 | 315 | 3NE3230-0B 400 170M4693
32-7TFE85-1AAQ0 | 350 | 3NE3231 450 170M4694
33-5FE85-1AA0 | 450 | 3NE3333 550 170M4696
34-2FE85-1AA0 | 500 [ 3NE3334-0B 700 170M5697
35-4FE85-1AA0 | 710 | 3NE3337-8 900 170M5699
31-4HE85-1AA0 | 200 [ 3NE3225 250 170M3695
32-2HE85-1AA0 | 315 [ 3NE3230-0B 400 1Z0M4693
32-7THE85-1AA0 | 350 | 3NE3231 450 170M4694
34-2HE85-1AA0 | 560 | 3NE3335 700 170M5697
35-3HE85-1AA0 | 710 | 3NE3337-8 900 170M5699

Table 3.4

1) Not a US standard
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Built-in DC link fuse

1)
1)

1)
1)
1)
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09.02

Unit
Order No.

6SE70

Built-in branch fuses F11 to F26

Siemens SITOR

A Type

Bussmann
US standard

A Type

38-2EH85-1AAQ

630 |3NE3336

700 170M4717

41-0EH85-1AA0

800 |3NE3338-8

900 170M5715

37-7TFH85-1AA0

560 |3NE3335

630 170M5696

41-0FH85-1AAQ

800 |3NE3338-8

900 170M5699

37-THH85-1AA0

560 |3NE3335

630 170M5696

41-0HH85-1AA0

800 |[3NE3338-8

900 170M5699

Built-in branch fuses F111 to F262

41-3EK85-1AAQ

630 |3NE3336

41-3EK85-1ADO

630 |[3NE3336

41-8EK85-1AAQ

800 |3NE3338-8

41-8EK85-1ADO

800 |3NE3338-8

41-3FK85-1AA0

560 |3NE3335

630 170M5696

41-3FK85-1AD0O

560 |3NE3335

630 170M5696

41-5FK85-1AA0

710 |3NE3337-8

630 170M5696

41-5FK85-1ADO

710 |3NE3337-8

630 170M5696

41-8FK85-1AA0Q

800 |3NE3338-8

800 170ME698

41-8FK85-1AD0O

800 |[3NE3338-8

800 170M5698

41-3HK85-1AA0

560 |3NE3335

630 170M5696

41-3HK85-1AD0

560 |3NE3335

630 170M5696

41-5HK85-1AA0

710 | 3NE3337-8

630 170M5696

41-5HK85-1AD0

710 |3NE3337-8

630 170M5696

41-8HK85-1AA0

800 |3NE3338-8

800 170M5698

41-8HK85-1AD0

800 |3NE3338-8

800 170M5698

Table 3.5 Built-in branch fuses

3.1.1 Short-circuit witRstandycapability for sizes H and K

Connection

In the event of a line-side short-cifeuit in front of the super-fast built-in fuses, the power fed in from the supply

depends on the protective deviges provided on the system-side (NH fuses or circuit-breakers).

To ensure that the forces andtemperatures that result from short-circuits of this type can be kept within

acceptable limits for the units; the following values calculated in accordance with DIN VDE 0660 Part 500 must

be complied with by the supply and by the fuses or circuit-breakers connected before the unit.

Size H:

Rated short-time withstand current: |, = 27.86 kA / 1s or I, = 88.1 KA/ 0.1s

Rated surge withstand current: lpk =85 kA

The powerirails must be mechanically buffered to absorb the short-circuit forces directly in front of their entry

poiftinte the unit.
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Connection 09.02

Size K:
Rated short-time withstand current: |, = 69,86 KA/ 1s or I, =220 KA/ 0.1s
Rated surge withstand current: lpk =85 kA

The power rails must be mechanically buffered to absorb the short-circuit forces directly in front of their entry
point into the unit.

NOTE

V.

Because the quick-tripping semiconductor fuses are external on devices up to and incl. size Epno data is
given about short-circuit capability for these devices.

Unit Order No. Rated input Regen.- Commuta@r
Type Vo quency Rated

voltage curr. current current

6SE70 ) A) A) z) | (V/Hz) A)

22-1EC85-1AA0 |38010480 | 18 20 4EP3700-7UK'N|, 400/50 | 460/60 18

24-1EC85-1AA0 |38010480 | 36 40 4EP3900=5LK \| 400/50 | 460/60 35,5
28-6EC85-1AA0 |380t0480 | 74 82 4EU245444UAQ0 | 400/50 | 460/60 80

31-7EE85-1AA0 |38010 480 | 149 165 | 4EU2761-10B0O0 | 400/50 | 460 /60 160
32-2EE85-1AA0 |380t0480 | 192 212 | 4EU2751%2UB00 | 400/50 | 460/60 200
33-1EE85-1AA0 |38010 480 | 269 297 | 4EU305127UA00 | 400/50 | 460/60 280
33-8EE85-1AA0 |3801t0480 | 326 3604 |4EU3051-8UA00 | 400/50 | 460/60 355
34-6EE85-1AA0 | 38010 480 | 403 444 N[ 4EU3651-3UB00 | 400/50 | 460 /60 400
36-1EE85-1AA0 | 38010480 | 526 581 W} 4EU3651-4UB00 | 400/50 | 460/60 560
38-2EH85-1AA0 |3801t0480 | 710 784 v 4EU3951-6UA00 | 400/50 | 460/60 710
41-0EH85-1AA0 [3801t0 480 | 888 980" | 4EU3951-1UB00 | 400/50 | 460/60 910

41-3EK85-1AA0 |380to0 480 | 1156 1276 4EU4351-3UA00 | 400/50 460 /60 1120
41-3EK85-1AD0O |3801to 480 | 11866 1276 4EU4351-3UAQ00 | 400/50 460/ 60 1120
41-8EK85-1AA0 |[3801to 480 | 1842 1702 4EU4351-7UAQ0 | 400/50 460/ 60 1600
41-8EK85-1AD0O |3801to480(| 1542 1702 4EU4351-7UA00 | 400/50 460/ 60 1600

22-7TFC85-1AA0 | 500 to 600 24 26 4EP3800-8UK 500/ 50 22,4
24-1FC85-1AA0 | 500 to'600 36 40 4EP4001-0UK 500/ 50 35,5
27-2FC85-1AA0 [500 toe00 62 69 4EU2451-5UAQ00 | 500 /50 63

28-8FC85-1AA0(,| 500 to 600 82 90 4EU2551-1UB0O0 | 500 /50 80

31-5FE85-1AA0 | 50040 600 131 145 4EU2751-3UB00 | 500 /50 140
32-4FE85-1AA0 |500to 600 | 203 224 4EU3051-0UB0O | 500 /50 200
32-7TFE85-1AA0 {%500to 600 | 233 257 4EU3051-1UB0O | 500 /50 250
33-5FE85-TAAO0 |500to 600 | 307 339 4EU3651-5UB00 | 500 /50 315
34-2RE85:1AA0 | 500to 600 | 366 404 4EU3651-6UB00 | 500 /50 400
35-4FE85-1AA0 |500to 600 | 465 514 4EU3651-7UB00 | 500 /50 500
37-fFH85-1AA0 |500to 600 | 671 741 4EU3951-7UAQ0 | 500 /50 710
41-0FH85-1AA0 | 500 to 600 | 888 980 4EU4351-5UAQ00 | 500 /50 910
49-3FK85-1AA0 |500to 600 | 1119 1235 4EU4551-1UA00 | 500/50 1120
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09.02

Connection

Unit Order No. Rated input Regen.- Commutating reactor
Type Voltage / Frequency Rated
voltage curr. current currenﬂ
6SE70 V) (A) (A) (V/Hz) (V/Hz) G
41-3FK85-1AD0 |500to 600 | 1119 1235 4EU4551-1UAQ00 | 500/ 50 1120
41-5FK85-1AA0 |500to 600 | 1306 1442 4EU4551-2UA00 | 500/ 50 1250
41-5FK85-1AD0 | 500 to 600 | 1306 1442 4EU4551-2UA00 | 500/ 50 1250
41-8FK85-1AA0 | 500 to 600 | 1633 1803 4EU4751-0UAQ00 | 500/50 1600
41-8FK85-1AD0 | 500 to 600 | 1633 1803 4EU4751-0UAQ00 | 500/50 1600
31-4HE85-1AAQ0 | 660 to 690 123 136 4EU2751-4UB00 | 690/50 125
32-2HE85-1AAQ0 | 660 to 690 193 213 4EU3051-2UB00 | 690/ 50 180
32-7THE85-1AA0 | 660 to 690 234 258 4EU3651-8UB00 | 690 /50 224
34-2HE85-1AA0 | 660 to 690 366 404 4EU3951-8UAQ00 | 690Q./ 50 400
35-3HE85-1AA0 | 66010690 | 465 514 4EU3951-0UB00 | 690./50 500
37-7THH85-1AA0 | 660 to 690 671 741 4EU4351-6UA00 |*690 /50 710
41-0HH85-1AA0 | 660 to 690 888 980 4EU4551-3UAQO |/%690/ 50 910
41-3HK85-1AA0 | 660 to 690 | 1119 1235 4EU4751-1UA00F}, 690 / 50 1120
41-3HK85-1AD0 |6601to 690 | 1119 1235 4EU4751-1UA00% 690/ 50 1120
41-5HK85-1AA0 |660to 690 | 1306 1442 4EU50510UA00 | 690/50 1250
41-5HK85-1AD0 | 660 to 690 | 1306 1442 4EUS054-0UA00 | 690/50 1250
41-8HK85-1AA0 | 660 to 690 | 1633 1803 4EU5251-0UA00 | 690/ 50 1600
41-8HK85-1AD0 | 660 bi 690 | 1633 1803 4EU5251-0UA00 | 690/ 50 1600
Table 3.6 Recommended commutating reactor
Unit Order No. | Rated Autotransformer Autotransformer
input Duty factor Duty factor
current
100% 25%
6SE70 (A)
22-1EC85-1AA0 18 20 380-415 | 50/60 |4AP2795-0UA11-8A | 4AP2595-0UA11-8A
440-480 60 4AP2795-0UA21-8A | 4AP2595-0UA21-8A
24-1EC85-1AA0 36 40 380-415 | 50/60 |4AP3095-0UA11-8A | 4AP2795-0UA01-8A
440-480 60 4AP3095-0UA21-8A | 4AP2795-0UA51-8A
28-6EC85-1AA0 74 82 380-415 | 50/60 |4AU3995-0UA01-8A | 4AP3095-0UA01-8A
440-480 60 4AU3995-0UA11-8A | 4AP3095-0UA71-8A
31-7TEE85-1AA0Q 149 165 |380-415| 50/60 |[4BU4595-0UA01-8A |4AU3995-0UA51-8A
440-480 60 4BU4395-0UA01-8A | 4AU3695-0UA21-8A
32-2EE85-1AAD 192 212 | 380-415| 50/60 |4BU4595-0UA11-8A |4AU3995-0UA61-8A
440-480 60 4BU4595-0UA21-8A | 4AU3995-0UB01-8A
33=EE85-1AA0Q 269 297 | 380-415| 50/60 |4BU4795-0UA01-8A [4BU4395-0UA41-8A
440-480 60 4BU4795-0UA11-8A | 4BU4395-0UA51-8A
38-8EE85-1AAQ 326 360 |380-415| 50/60 |4BU5295-0UA01-8A [4BU4595-0UA61-8A
440-480 60 4BU5195-0UA01-8A | 4BU4595-0UA71-8A
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Connection

Unit Order No. | Rated | Feed- Line voltage Autotransformer Autotransformer
input back range Duty factor Duty factor
current | current +15%
Volt. Freq.. 100% 25%
6SE70 (A) (A) (V) (Hz)
34-6EE85-1AA0 403 444 | 380-415| 50/60 |4BU5395-0UA01-8A [4BU4795-0UAG1-8A
440-480 60 4BU5395-0UA11-8A | 4BU4795-0UA71-8A
36-1EE85-1AA0 526 581 |380-415| 50/60 |4BU5495-0UA11-8A [4BU5195-0UA31-8A
440-480 60 4BU5495-0UA01-8A | 4BU5195-0UA41-8A
38-2EH85-1AA0 710 784 | 380-415| 50/60 |4BU5695-0UA01-8A |4BUS395:04A6B1-8A
440-480 60 4BU5695-0UA11-8A | 4BU5295:0UA41-8A
41-0EH85-1AA0 888 980 |380-415| 50/60 |[4BU5895-0UA01-8A | 4BU5495:0UA21-8A
440-480 60 4BU5895-0UA11-8A | 4BU5495-0UA31-8A
41-3EK85-1AA0 1156 1276 |380-415| 50/60 |4BU6095-0UA01-8Af4BUS695-0UA41-8A
440-480 60 4BU5995-0UA0148A4BU5595-0UA31-8A
41-3EK85-1ADO 1156 1276 | 380-415| 50/60 |4BU6095-0UAQ1-8A,| 4BU5695-0UA41-8A
440-480 60 4BU5995-0UAQ1T-8A | 4BU5595-0UA31-8A
41-8EK85-1AA0 1542 1702 | 380-415| 50/60 |[4BU6295:0WAO0T-8A | 4BU5895-0UA51-8A
440-480 60 4BU6295-0UAT71-8A | 4BU5695-0UA51-8A
41-8EK85-1AD0O 1542 1702 | 380-415| 50/60 |4BW6295:0UA01-8A |4BU5895-0UA51-8A
440-480 60 4BU6295-0UA71-8A | 4BU5695-0UA51-8A
22-7FC85-1AA0 24 26 500 50/60 »#4AP3095-0UA31-8A | 4AP2795-0UA61-8A
600 60 4AP3095-0UA51-8A | 4AP2595-0UA01-8A
24-1FC85-1AA0 36 40 500 50/60 |[4AU3695-0UA41-8A | 4AP2795-0UAT71-8A
600 60 4AP3695-0UA01-8A | 4AP2795-0UA31-8A
27-2FC85-1AA0 62 69 500 50/60 |4AU3995-0UA21-8A | 4AP3095-0UA81-8A
600 60 4AP3695-0UA11-8A | 4AP3095-0UA61-8A
28-8FC85-1AA0 82 90 500 50/60 |4AU3995-0UA31-8A | 4AU3695-0UA31-8A
600 60 4AU3995-0UA71-8A | 4AU3095-0UA01-8A
31-5FE85-1AA0 131 145 500 50/60 |4BU4595-0UA31-8A | 4AU3995-0UB11-8A
600 60 4BU4595-0UB11-8A | 4UA3995-0UA41-8A
32-4FE85-1AA0 203 224 500 50/60 |4BU4795-0UA21-8A | 4BU4395-0UA61-8A
600 60 4BU4795-0UB01-8A | 4BU4395-0UA11-8A
32-7TFE85-1AA0 233 257 500 50/60 |4BU5195-0UA11-8A | 4BU4595-0UA81-8A
600 60 4BU5195-0UA61-8A | 4BU4395-0UA21-8A
33-5FE85-1AA0 307 339 500 50/60 |4BU5295-0UA11-8A | 4BU4595-0UB01-8A
600 60 4BU5295-0UA51-8A | 4BU4595-0UA41-8A
34-2FE85-1AA0 366 404 500 50/60 |4BU5395-0UA21-8A | 4BU4795-0UA81-8A
600 60 4BU5495-0UA51-8A | 4BU4795-0UA41-8A
35-4FE85-TAAO 465 514 500 50/60 |4BU5595-0UA01-8A | 4BU5195-0UA51-8A
600 60 4BU5595-0UA51-8A | 4BU5195-0UA21-8A
37 7FH85-1AA0 671 741 500 50/60 |4BU5895-0UA21-8A | 4BU5495-0UA41-8A
600 60 4BU5895-0UA71-8A | 4BU5395-0UA41-8A
41-0FH85-1AA0 888 980 500 50/60 |4BU6B095-0UA11-8A | 4BU5595-0UA41-8A
600 60 4BU5995-0UA31-8A | 4BU5595-0UA21-8A
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Connection

Unit Order No. | Rated | Feed- Line voltage Autotransformer Autotransformer
input back range Duty factor Duty factor
current | current 1+15%
Volt. Freq.. 100% 25%
6SE70 (A) (A) V) (Hz) .
41-3FK85-1AA0 1119 1235 500 50/60 |4BU6295-0UA11-8A | 4BU5695-0UAG1E8A
600 60 4BU6295-0UA51-8A | 4BU5695-0UA21-8A
41-3FK85-1AD0 1119 1235 500 50/60 |4BU6295-0UA11-8A | 4BU5695-0UA61-8A
600 60 4BU6295-0UA51-8A | 4BU5695-0UA21-8A
41-5FK85-1AA0 1306 1442 500 50/60 |4BU6295-0UA21-8A | 4BU5895¢0UA61-8A
600 60 4BU6295-0UA61-8A | 4BU5895-0UA81-8A
41-5FK85-1AD0 1306 1442 500 50/60 |4BU6295-0UA21-8A | 4BU5895-0UAG1-8A
600 60 4BU6295-0UA61-8AZW4BU5895-0UA81-8A
41-8FK85-1AA0 1633 1803 500 50/60 |4BU6495-0UA01-8A | 4BU5995-0UA21-8A
600 60 4BU6395-0UAT1-8A | 4BU5995-0UA41-8A
41-8FK85-1AD0 1633 1803 500 50/60 |4BU6495-0UA01:8A | 4BU5995-0UA21-8A
600 60 4BUG395-04A17-8A | 4BU5995-0UA41-8A
31-4HE85-1AA0 123 136 |660-690 | 50/60 |4BU4T95:0UA31-8A |4BU4395-0UA31-8A
32-2HE85-1AA0 193 213 | 660-690 | 50/60 |4BW5295-0UA21-8A |4BU4595-0UA51-8A
32-7THE85-1AA0 234 258 |[660-690 | 50/60 T4BUS5895-0UA31-8A [ 4BU4795-0UA51-8A
34-2HE85-1AA0 366 404 | 660-690 | 50/60 4| 4BUS595-0UA11-8A | 4BU5295-0UA31-8A
35-3HE85-1AA0 465 514 | 660-690 | 50/60y, | 4BU5895-0UA31-8A [ 4BU5395-0UA51-8A
37-7THH85-1AA0 671 741 | 660-690 jgu50/60 [[4BU6095-0UA21-8A [ 4BUS695-0UA31-8A
41-0HH85-1AA0 898 992 |[660-690 | 50/60 |4BU6295-0UA31-8A | 4BU5895-0UA41-8A
41-3HK85-1AA0 1119 1235 | 6604690 19,50/60 |4BU6395-0UA01-8A | 4BU5995-0UA11-8A
41-3HK85-1AD0 1119 1235 | 660:6901%,50/60 |4BU6395-0UA01-8A | 4BU5995-0UA11-8A
41-5HK85-1AA0 1306 1442 | 660-690 " 50/60 |4BU6495-0UA11-8A |4BU6095-0UA31-8A
41-5HK85-1AD0 1306 1442 [660:690 | 50/60 |4BU6495-0UA11-8A [4BUB095-0UA31-8A
41-8HK85-1AA0 1633 1803y, 660690 | 50/60 |4BU6595-0UA01-8A | 4BU6295-0UA41-8A
41-8HK85-1AD0 1633 1803 |660-690 | 50/60 |4BU6595-0UA01-8A | 4BU6295-0UA41-8A

Table 3.7

Recommended autotransfarmers
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3.2 Power supply and main contactor

The power supply and main contactor control circuit are connected through five-pin connector X9 (sizes C and
E: on module A23, sizes H and K: at the bottom-left of the unit)

Single-core cables with conductor cross-sections of 0.2 to 2.5 mmZ2 PS Main contactor
(AWG: 24 to 14) can be connected to X9 (finely stranded 1.5 mmZ2 24V DC control
with core end ferrules). — 2
ool ||
The main contactor is driven over isolated contacts X9.4 and X9.5. 1121345
Technical specifications of main contact control circuit: 230V~ X9 O|0|0

switching voltage of 30 V DC, max 5A DC
Size E, H, K: max. 5A~ at p.f.>0.4; max. making capacity 3000VA;
with switching voltage of 30 V DC, max 8A DC

©L0)
Size C: max. 3A~ at p.f.>0.4; max. making capacity 1500VA; with
IJ 230V AC

Figure 3.3 244V DC and main contactor control
conneetions

Terminal Function description \‘
X9-1 DC +24V (tolerance range 20V - 30V) max. current consumption2A at +24V

max. current consumption without options:
1A for basic unit (master)
0.3A for parallel unit (slave)

X9-2 Reference potential for DC X9-1
X9-3 not connected (N.C.)

X9-4 Main contactor control circuit
X9-5 Main contactor control circuit
Table 3.8 Connector X9 pin assignments for auxiliary pewersupply and main contactor control

Terminal X9.1 fused with fuse (F1) T2A/250V time-lag 5x20mm
(19198-T2A/250V Messrs. Wickmann-Werke GmbH or 0034.3993 FSD Messrs. Schurter)

and for parallel unit via connecéterx27 (for size K):

fused with fuse (F5), T2A/250V/'time-lag 5x20mm
(19198-T2A/250V Messrs.Wickmann-Werke GmbH or 0034.3993 FSD Messrs. Schurter)

Terminal X9.2 Sizes C and E:
fused with fuse (F2) T8.2A/250V time-lag 5x20mm
(19198-T3,2A7250Y Messrs. Wickmann-Werke GmbH or 0034.3998 FSD Messrs. Schurter)

Sizes H and K:
fused'with fuse,(F2) T7A/250V time-lag 6.3x32mm (V4" x 174%)
(19843-F7A/250V Messrs. Wickmann-Werke GmbH and/or 0034.5243 FST Messrs. Schurter)

N NOTICE

The main_cantactor’s operating coil must be protected, for example, by RC elements (Chapter 9). See also
Warnings,in“Chapter 3.1 after Table 3.1 with regard to isolating transformer feed-in.
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3.3 Control terminal block and serial interface
WARNING
The rectifier/regenerating unit must be isolated before connecting the control leads to,the
CUR.
You can control the rectifier/regenerating unit over the following interfaces:
+ Control terminal block on the CUR electronic module
¢ RS 485 serial interface on the CUR electronic module
¢ Operator panel OP1S (see Chapter 9 Options)
¢ RS485 and RS232 serial interface on the PMU X300
CAUTION
A The CUR incorporates ESD-endangered components that may be destroyed if improperly

‘z \ handled.

See also under the measures recommended,to protect ESD-endangered components in
the introductory chapter entitled "Genetal’.

3.3.1 Connectors for the control terminal blo€k

Conductors with cross-sectional areas of 0.14 t¢'1.5)mm2¥AWG: 26 to 16), or 1 mm2 (AWG: 18), finely
stranded with core end ferrules, can be connected 6 the connectors (Recommended: 0.5 mm2 (AWG: 20)).

3.3.2 Connecting the control lead§

"S( 5 NOTICE

When installed, control leads,mustbe shielded and isolated from the power cables, laying them at a minimum
spacing of 20 cm. The shield must beyconnected at both ends. On the unit's housing, the shield is
connected with shield clamps®™Handling of these clamps is shown in Figure 3.6.

If they intersect, control and‘power cables must be run at an angle of 90° to each other.

Siemens AG 6SE7087-6AK85-1AAQ 3-15
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Fitting the shielding clamp

Connector @ <15mm @ < 7.5mm @ <5mm &
______ Slide on shield @
and secure with

for example

to design
4

. Releasing the shielding cl \
a sing a screwdriver,
pre e clamp together and extract
® in the updown direction.
Shield G n!
clamps are sharp-edged!

Figure 3.6 Connecting the control leads and handling the shielding clamps @
If two shielding clamps cannot cope with the number of control s ofvthe Size C unit, the "EMC shielding
enclosure" option should be used.
Order number:
¢ Size C 6SE7090-0XC87-3CA0
3.3.3 Terminals and setting elements NLR (A10) module
X fox
R135 ——

PMU ———

shrink-on tubing,
Adapt length ——

Do not bend
spring over

X100

X101
X102
R136

X104 —| |

trol terminals and setting elements on the CUR

3-16 Siemens AG  6SE7087-6AK85-1AA0
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Setting elements:
e DIP switches S1, S2:

e R135and R136:

Electronics terminals:

Connection

Both open: No bus termination for the RS485 interface (terminals X100-1 to X100-4)
Both closed: Bus termination for the RS485 interface active (1500Q between
RS485P and RS485N, 3900Q2 from RS485P to +5V supply, 390Q
from RS485N to earth)
Note: Application: When using the optional operator panel OP1S at the basic device
interface SST1 (X100 or X300), DIP switches S1 and S2 must be closed.

0Q resistances as earth-frame (M) connection

M is connected to earth when the unit is supplied. Remove these resistances only to
avoid faults due to earth loops, i.e. if the electronics frame is connected in some other
way to earth (e.g. through signal leads or the frame terminal of the_power supply unit).
If option modules are used, a further earth-frame (M) connectionmayshave to be
removed. (please refer to the description of these modules).

Function

Terminal Connected Ioads/{smﬁon

Serial interface
RS485 (Bus)

Binary inputs

X100-1 RS485P Plus'line Send and receive-
X100-2 RS485N Minus line line
X100-3 RS485P Rlus line (difference input/output)
X100-4 RS485N Minus line
X100-5 Signal frame

For farctions see Section 4.3.6.1
X101-6 P24S +24V power supply for external

contacts, max. load 100mA

X101-7 Frame,for binary signals
X101-8 Frame for binary signals
X101-9 Binary input 1
X101-10 Binary input 2
X101-11 Binary input 3
X101-12 Binary input 4
X101-13 Binary input 5

Low level: -0.6V - 3V or floating terminals
High level: 13V - 33V

Input current at 24V: ca. 10mA

For functions see Section 4.3.2

Analog outputs

X102-14 Analog output resolution +8 bits,
For functions see Section 4.3.5
X102-15 Frame for analog outputs
X102-16 Actual current value: OV - +5V corresponds to

OA - + rated DC current

Display range: 0 - £10V, max. 5mA load, current limited

Siemens AG 6SE7087-6AK85-1AAQ 3-17
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Function Terminal Connected loads/Description
Binary outputs X104-17 Binary output 1, pin 1
X104-18 Binary output 1, pin 2
X104-19 Binary output 2, pin 1
X104-20 Binary output 2, pin 2
The binary outputs are normally-open relay contacts
At 50V AC max. switching voltage, the following
applies:
Max. switching current 1A~ at p.f. =1
Max. switching current 0.12A AC at p.f#f= 0.4
At max. 30V DC switching voltageythesfollowing
applies::
Max. switching current 0.8A (resistive Ioads)
For functions see Section 4.3.3'and 4.3.1.2 (status
word)
Table 3.9 Control terminal block
3.34 Connecting-up the parameterizing unit (PMU)
A serial connection to autemation*unit or a PC can be realized via
RN connector X300 on the,PMU, The cables must be shielded and

1 [ connected to ground atbothends. (See Sec. 3.3.2). Thus,

Figure 3.8 Parameterizing unit (PMU)

PMU -X300

the rectifier/regenerating unit can be controlled and operated from
the central control(stationfor control room.

Description ‘ ’

Housing groufd

Receiveline, \RS232 standard (V.24)

Transmit, andyeceive line, RS485, two-wire, positive differential input/output

RTSyRequest to send; for direction reversal in the case of interface converters

Ref. potential (ground)

5V power supply for OP1S

Transmit line, RS232 standard (V.24)

(Nl |[lwWIN|~

Transmit- and receive line RS485, two-wire, negative differential input/output

©

Ref. potential for RS232 or RS485 interface

Table'8:10 Connector pin assignment for interface X300
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Pin assignment for interface cable X300:

s 10 ; 1O
o, O 5
7. © —0
O ;4 >< O 3
g O g O
@ 4 O 4
9 O 9 O
O s O 5
\ O , O
on PC, COMx: male on 6SE70 device, X800: female
on cable: female on cable: male
3.4 Measures for keeping to RFI suppression regulations

So that you can observe the radio interference regulations, you must note'the,following points:

e Grounding
The converter necessarily generates radio interference as,it funetions. It is necessary to return them to
source via a connection with as low resistance as possibleycréss=sectional area of ground connection =
cross-sectional area of network connection).
Use the best grounding opportunity when installing thefrectifier/regenerating unit and optional radio
interference suppression filters (e.g. mounting plate, greunding cable, ground bus). Interconnect all
conductive housings with a large contact surface.
For interference suppression not only the cross-sectional’ area (observe safety regulations in case of fault),
but especially the contact surface is important because high-frequency interference currents do not flow
through the entire cross-sectional area butimaifnly along the outside skin of a conductor.

e Shielding
To reduce interference and observe thesradiotinterference suppression levels,
- shielded cable must be used betweenithesconverter output and the motor and
- shielded control cables laid.
The shield must be connected to ground potential at both ends.

e Filters
The radio interference filters fust be connected before the infeed unit. The housings must be
interconnected conductively:

To observe the radio interferénceguppression regulations, A1 interference suppression filters are

recommended.
2 \& NOTICE

Perform hipottests ongystems with radio interference suppression filters with direct voltage because of the
filter capacitors!

Control cables that are directly connected with the converter are always shielded so that the highest possible
interference immunity is achieved. The shield must be grounded at both ends.

To avoid coupled interference, control cables directly connected to the device must be routed separately from
powercables. Minimum distance 20 cm.

If eenverters are installed in systems by authorized workshops, interference immunity can be ensured by other
suitable*wiring practices.

See also "SIMOVERT MASTERDRIVES Installation instructions for design of drives in conformance with EMC
regulations® under "Documentation” on the DriveMonitor CD-ROM of the inverter or converter "compendium"
Chapter 3.
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Figure 3.9 Single-line diagram with suggested circuit arrangement without autotransformer, Size C
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Figure 3.11 Single-line diagram with suggested circuit arrangement without autotransformer, Size E
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Figure 3.13 Single-line diagram with suggested circuit arrangement without autotransformer, Size H
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Figure 3.14  Single-line diagram with suggested circuit arrangement with autotransformer, Size H
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Figure 3.16  Single-line diagram with suggested circuit arrangement with autotransformer, Size K
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Figure 3.18 Power section, 6SE7031-7EE85-1AA0 (380-480V / 173A)
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Figure 3.19 Power section, 6SE7032-2EE85-1AA0 (380-480V / 222A)
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Figure 3.20 Power section, 6SE7033-1EE85-1AA0 (380-480V / 310A)

3-31

Siemens AG  6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit

Operating instructions



09.02

Siemens AG 6SE7087-6AK85-1AAQ

Rectifier/Regenerating Unit

Operating instructions

Connection

-/QTX +7/0 IX SLLZML m._«\u;> ZLLRAL TULA LLbznL LN
o O O o] O (o]
1 5
oLd
e ey g g g
W 9 TTA+STA 9ZNA+ETA]| YZA+LCA
I — = = = b m”wOF(IMUVDme Om I--I-I-I-I-I-I-I-J ﬁw. > ”w.
! < | RNsAS |5 109V s |z S [ H 1 H
2891V-€¥0860 i I 0 N o el B N S 12 i ¢89LV-E¥0860 |
P ! i o = o o e e ¢ e s - - — ! g i o 3 )
m :m:m:m m:m:m w w m _ L) 19 292 L) 19 292 L 19 292
H N 2 H i ITTI ITTI1 ITTTI1
— — H Gzx (444 €zX 99X X veX
H - 1
J .
162X LZLX 1
i T T [7A RS ! ! af] m—_
| ) 14—:. = J 'Cm _ .
L [ S S F B o ., A I I |
NHNNXA, Y, x_No Lo Numrx 1 Qv Qv Qv
b-eex 128 m ZLA+SLA 9LA+ELA] PLA+LLA]
1-£2X L-9LX . o O o
z-€2X P o 1 z-01x | b 4 p
I T T 17T A=A ey | 1 i
. [PE I : 1 . o ol
1 Y Tv H 1 v v v
T o # o o e e s ¢ ] 14—:. o 1 m 119 zo e 119 zo ey M9 Zoe
292X ....\.Xf_ﬂ zeLX . TTT1 TTTI TTTI
1-92X L-€LX — SIX X €1X 9LX X 1424
1-1zX L-pLX 1 o4
i z-lex i fro ,rw_m.ix i
Z-I i T=T=1lz=a | | T T 1 1 d
- N\ -
1 B v <m. 17¢] W “ _ -1a 10
S e e e L. == — = se|npow J0}sAY} Jo Juswabuelly
Anlm 22X oF o E«:x
VZEL L-teX L-LLX
S E._. [r———= (0891 v-€70869)
%_Im —60LX-0LV
e c-8vX R IR
€-87X - -ﬁ -m.r z-LoLA
]
7-8vX EIN B Y
— 1-8VX vzl [|] veL
S x[]x[]= H V4 €d
2 SRR 1
= el H < < > |x Ix
L e e g8 |8
g S ) - [N IR N
5 MzM=o[]o TIVXK s i
m %_w_m _”_m m.t\xm >om|.Ns B ™
VIVXQ
I [
e e e -1 suisjeay @y} uo
W Josuas [ewle
13
o o o]
€IT 2IT TLT ® ¢ a1 n
[ZMT [ZAT [2NT ‘vX ad /T JTA TN TIX

Figure 3.21 Power section, 6SE7033-8EE85-1AA0 and 6SE7034-6EE85-1AAQ (380-480V / 375A and 463A)
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Figure 3.22 Power section, 6SE7036-1EE85-1AA0 (380-480V / 605A)
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Bt Bt Pr O
Level B (r&Qel)

L 4
V24 V26 V22
” ” ” \%
V14 V16 V12
Bt Bt Bt
Level A (front level)
V21 V23 V.
)
Figure 3.24  Arrangement of the thyristorbb (see dimension drawing in Section 2.4)
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Figure 3.29 Power section, 6SE7032-4FE85-1AA0 (500-600V / 235A)
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Figure 3.30 Power section, 6SE7032-7FE85-1AA0, 6SE7033-5FE85-1AA0, and 6SE7034-2FE85-1AA0
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3.7 Parallel connection of parallel unit(s), size K

The output current can be increased by connecting up to 2 "parallel" units of identical rated current_in parallel
with the power section of a rectifier/regenerating unit of size K (basic unit).

If less power is required in the regenerative feedback direction than in the infeed direction, on Software Version
3.2 and higher of an IR unit it is possible to connect one or two infeed unit parallel unit(s) with the sameyrated
current in parallel. (For permitted power section combinations, see Chapter 5, P076. See also Chapter 7, 061,
interference value 7 and 8).

The following table shows for each basic unit order number, the order number for the corresponding parallel unit
that can be connected in parallel.

Order No. for basic unit | Order No. IR parallel unit Order No. IR parallel’'uni
for parallel connection for parallel con i
(infeed and regenerative feedback | (infeed directio
direction) m

6SE7041-3EK85-1AAQ

6SE7041-3EK85-1AD0O

6SE7041-3EK85-0AD0

6SE7041-8EK85-1AAQ

6SE7041-8EK85-1AD0O

6SE7041-8EK85-0AD0O

6SE7041-3FK85-1AA0

6SE7041-3FK85-1ADO

6SE7041-3EK85-0AD0

6SE7041-5FK85-1AA0

6SE7041-5FK85-1ADO

6SEZ041:5FK85-0ADO0

6SE7041-8FK85-1AA0

6SE7041-8FK85-1ADO0

6SE7041-8FK85-0AD0

6SE7041-3HK85-1AA0

6SE7041-3HK85-1ADO

6SE7041-3HK85-0AD0

6SE7041-5HK85-1AAQ

6SE7041-5HK85-1ADO

6SE7041-5HK85-0AD0

6SE7041-8HK85-1AAQ

6SE7041-8HK85-1ADO

6SE7041-8HK85-0AD0

Table 3.11 Corresponding basic and parallel units

The parallel units have the same technical data as the gorresponding basic units.

The parallel units do not include a CUR electronic module and are fitted with a C98043-A1695 (A23) Power
Interface module instead of a C98043-A1685 (A23) Powemdnterface module.

The parallel units do not require a separate externali24V power supply (via X9). The contactor for the parallel
unit(s) is controlled via X9 of the basic devicéyPlease observe contact ratings (if not sufficient, use an auxiliary
relay).

A 50-core ribbon cable is used to transfer firing pulse signals and monitoring signals. It also carries the power
supply for the parallel units.

Parallel connection to a basic unit;
The female terminal strip X27 on medule A23 of the basic unit is connected to the male terminal strip X28 on
module A23 of the parallel unit viaya 50-cere ribbon cable.

Parallel connection of a secandyparallel unit:
The female terminal strip X2# on module A23 of the first parallel unit is connected to the male terminal strip X28
on module A23 of the second,parallel unit via a 50-core ribbon cable.

The parallel unit(s) should beqnstalled to the left of the basic unit (see Figure 3.36).

Parallel unit Parallel unit Basic unit
Secure cable, whose insulation has
been stripped over a length of 30mm,
by means of a shield clamp.

Secure cable, whose insulation has
been stripped oxer a length of 30mm,
by‘means of afshield clamp.

A23
C98043-
A1685

Figure 3.36  Connection of firing pulse signals and monitoring signals for the parallel units
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NOTE

The permissible output current for a parallel arrangement is reduced (due to the current division between the
power sections) by 10% as compared with the sum of the rated currents of the separate power sections.

The following is required to ensure even current distribution between the basic unit and parallel unit(s).

¢ ldentical phases for the power section connections of the rectifier/regenerating units between the basic
units and parallel unit(s)

¢ Use of identical power components (see above table for the corresponding parallel units and basic units)

¢ Commutating reactors and autotransformers specific for each basic and parallel unit with identical technical
data. Each separate parallel path must have a minimum uk value of 2%.
In the case of extremely high uk values for the mains supply (low-power system), theyprimafy side of the
autotransformer should be connected directly to the supply (before the commutating reagtors); so that the
total uk value will not be too high in the regenerative direction.
With an extremely high total uk value in the regenerative direction, it may be necessary due to the
increased thyristor current commutating time, to reduce the inverter step limit (parameter P776). This may
mean it is necessary to reduce Ud.

H Basic unit Basic unit
Rectification Rectification
Regeneration ‘ Regeneration
x27 x27
X28 X28
422 | Parallel unit (1) ) Parallel unit (1) .
"' Rectification DC link Rectification DC link
Mains Regene:ation : Mains I Regener]ation :
| : | x27 1 | |r|x27 |
| 1 1 |
I ____'J_XEB___ ! I ___ipes
1 r ) 1! | r - |
| —— = Parallel unit (2) P [ Parallel unit (2) Pl
1 : _: Rectification - I : I Rectification -
:_-_‘ | Regeneration : Il__‘__ 1 Regeneration :
Arrangement for high-powegsystem Arrangement for low-power system

¢ Identical fuses for basic unit and parallel unit(s)
¢ Identical cable lengths leading to the powersection connections of the basic and parallel units

Output reactors in the DC circuit are nétpermitted.

WARNING
Fault-free operation can only be guaranteed if the phases at the power section
terminals (U1/L1, V1/L2, W1/L3, 1U2/1T1, 1V2/1T2, 1W2/1T3, C/L+ and D/L-)
between the basic unit and parallel unit(s) are identical.
Non-compliance with this condition may result in destruction of the power

sections of the basic and parallel units.

The maximum permissible total cable length between the basic unit and parallel unit 1 or parallel unit 2 (if
present) is45 m.

A 50-way:shielded round cable with a length of 4 m is contained in the scope of supply of a parallel unit (spare
parts grderiNo.: 6SY7010-8AA00).

Order, No. for one cable "10 m round, screened": 6QX5368 (other lengths on request):

On,connecting this round, 50-core cable with a diameter of 14 mm, its screen has to be laid bare by cutting
away the insulation and it must be connected to earth on both devices. To ensure the interference immunity of
theysystem, it is recommended that the cable is laid in an earthed metal pipe of at least 50 mm in diameter (to
allow the plug to be fed through).

3-48 Siemens AG 6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating instructions



09.02 Connection

The cable length within the unit from the connector on the A23 module (X27 or X28) to the top edge of the unit
on the rear panel (cabinet wall) is 1m to the left and 1.8 m to the right. This includes the spare length required
for removing the A23 module with its carrier board for service purposes.

WARNING

When the A23 module of a parallel unit is removed for servicing, the tefminals’of
the current transformers are open. The parallel unit must not be operated,
otherwise the current transformers of the parallel unit can be damaged by
currents from the snubber RC network.

Non-compliance may result in the destruction of the current transformer of a
parallel unit.

Parameterization:

Parameter P076 (configuration of the power section)
P076 = 01x 1 common rectifier parallel unit is connected in parallel with the basig unit
P076 = 02x 2 common rectifier parallel units are connected in parallel @With,the*basic unit
P076 = 11x 1 rectifier/regenerating parallel unit is connected in parallehwith the basic unit

P076 = 12x 1 common rectifier parallel unit and 1 rectifier/regeneratingiparallel unit are connected in
parallel with the basic unit

P0O76 = 22x 2 rectifier/regenerating parallel units are connectedyin parallel with the basic unit

o

With the parameterization P076=00x, a connected parallel uit still receives firing pulses and carries current, it
is only the monitoring for current asymmetry (o¥er-currentsor under-current in the parallel power section as
compared to the current in the basic unit, -F084) that is not active.

The results of the thyristor test (selected via P853)are only conditionally applicable when units are connected
in parallel.

Start-up:

The start-up procedure is exactly the'same®as in the case of a single basic unit. The final cabling (parallel
connection of the power sections @and coupling via the 50-core ribbon cable) must however already exist
because the parallel units also'earryeurrent during circuit identification.

Note: In the case of g or 2 parallel units connected in parallel, the value of parameter P144 (DC link
capacitance) anly represents a half or 1/3 of the actual DC link capacitance because parameter
PO75 for the'basi€ unit contains the rated current for a single power section.

LED display on theyA23power interface module (C98043-A1695) of a parallel unit:
Green LED (H14) lit; The power supply on this parallel unit is operating.

Yellow LED (H12)lit: On this parallel unit, the highest temperature of any power section connected in
parallel has been measured (this does not necessarily mean over-temperature). If the
yellow H12 LED is not lit on any of the parallel units, the highest temperature is
currently measured at the power section of the basic unit.

Red LEDy(H13) lit: A fuse has fused on this parallel unit.

CAUTION

On parallel connection the rating of the relay contact K1-2 (connection X9-4, X9-5) should be taken into
account (refer to Chapter 3.2).
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Single-line diagrams with suggested circuit arrangements for parallel connection
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Rigure 3.37  Single-line diagram with suggested circuit for parallel connection without autotransformer, size K
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Figure 3.38 Single-line diagram with suggested circuit for parallel connection with autotransformer, size K
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3.8 12-pulse mode (only possible with the optional RS485 interface)

3.8.1 General information on 12-pulse mode, application

12-pulse operation is only possible as of Software Version 3.0. 12-pulse mode is implemented to reduce the
harmonic loading on the mains supply.

Two 6SE70 units (rectifier/regenerating units) are connected_in parallel on the output side and supplied on the
line side with two 3-phase AC supplies, galvanically isolated and with a phase offset of 30 degrees. Qne upit,
the "12-pulse master", controls the DC link voltage and provides the setpoint current for the other unit, the™12-
pulse slave".

On Software Version 3.2 and higher, 12-pulse operation of an IR unit is also possible as a 12-pulse master and
12-pulse operation of an infeed unit as a 12-pulse slave (infeed direction only).

Note: A unit described here as a "slave" is a completely normal rectifier/regenerating unitwith a,GUR electronic
module and is only transformed into a "12-pulse slave" by the appropriate parameterization. The term "12-pulse
slave" must not be confused with a "parallel unit" for the connection of power sections in parallel because the
latter does not contain a CUR electronic module and has a different order No. (see Section 3.7).

The two 3-phase galvanically isolated AC supplies with a phase offset of 30 degreesvare usually generated
using a transformer with 2 different secondary systems (e.g. Y y6 d5, i.e. primarymwinding: star, secondary
winding 1: star, secondary winding 2: delta). A transformer of this type will be refefred to below as a "12-pulse
transformer”.

To implement 12-pulse mode, the two rectifier/regenerating units must(befcatipled via a fast serial link. The
SST2 serial interface for the basic unit is used for this purpose whichiis however only available as an RS485
interface once the optional A2 submodule (C98043-A1690) has been plugged into the A10 CUR electronic
module (C98043-A1680). See Sections 9.6 and 3.8.7).

The transmission protocol used for SST2 is the "Peer-to-Peer" pretocol:

3.8.2 Hardware requirements, configuration of the/pewer sections

The sub-currents of the 3-phase AC supplies are decoupled0n the line side (line side with respect to the unit
terminals) through inductances (due to the secondary leakage inductance of the 12-pulse transformer,
commutating reactors and in the regenerative “direction also due to the leakage inductance of the
autotransformers, if present).

Note: A 12-pulse transformer alone is not alwayssufficient for decoupling because the two secondary windings
of the transformer are magnetically coupled..WWhen the "12-pulse master" and the "12-pulse slave" are directly
supplied from a "high-power" 12-pulse transformer (i.e. without the intermediate connection of commutating
reactors), the DC link currents (in non=pulsating/operation) each comprise 30 degree current blocks because at
intervals of 30 degrees, a commutating* process takes place from secondary winding 1 to secondary winding 2
or vice-versa. Only if you use a 12-pulse transformer with sufficiently large secondary leakage inductances (or
low magnetic coupling between secendary winding 1 and secondary winding 2) or if you use a " double-tier
transformer"”, in which no magnetic coupling exists between the two secondary voltage systems, is it possible to
dispense with additional commuting reactors.

The following points muist bedcomplied with:

e Supply of the power sections of the 12-pulse master and the 12-pulse slave from galvanically isolated
3-phase AC systems

e Decoupled infeeds,- d.e. commuting reactors after the 12-pulse transformer or 12-pulse transformer with
sufficiently large secondary leakage inductances (or low magnetic coupling between secondary winding 1
and secondary winding 2) or use of a "double-tier transformer".

¢ |denticalinductances in the 12-pulse master and 12-pulse slave power section branches.

o |dentical voltage levels at the 12-pulse master and 12-pulse slave, otherwise with a control angle of 0
degrees, this will cause unequal current division (with a control angle of 0 degrees, closed-loop control is not
possiblei the unit with the higher voltage level carries more current).

o With Ud reduction, current asymmetry (as a result of a control angle of 0 degrees and differing voltage
levels) can be prevented or considerably reduced.

o) An output reactor must not be used in the DC link.
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Recommended power section configurations:

Connection

Note: It is of no consequence whether the "12-pulse master" or "12-pulse slave" is supplied by the delta winding
of the 12-pulse transformer. It is only important that a phase offset of 30 degrees is present between the two
galvanically isolated supplies. In contrast to the following configuration examples, the "12-pulse master" and

"12-pulse slave" can also be exchanged with respect to their connection to the "12-pulse transformer".

a) Power section supply with autotransformers

With a small uk value for the 12-pulse transformer and/or the autotransformer ("high-power supply’), the
decoupling (commutating) reactors should be installed between the 12-pulse transformer outputs™and the
autotransformer inputs. With a large uy value for the 12-pulse transformer ("low-power supply") they should
be installed directly in the path of the rectifier bridge to ensure that the total ux value in the regenerating
direction is not too large (see note in Section 3.1).

Arrangement for high-power system

"12-pulse transformer"

Arrangement for low-power system ..,

"12-pulse transformer"

Reactor
—

LLL

12-pulse master

77

Rectification
Regeneration

I Autotransformer X117

X117

LLL

12-pulse slave

77

Rectification
Regeneration

Reactor
—
Autotransformer

12-pulse master

Rectifigation
Regeneration

Autotransfol

rmer X117

X117

Reactor

12-pulse slave
Rectification

Regeneration

Autetransformer

Figure 3.39 Power section supply with autotransfarmers

DC link

DC link

b) Power section supply without autotransformers, reduced DC link voltage

If an autotransformer for raising the regenerating voltage is not used, "Ud reduction” must be selected. By
selecting a transformation ratio”of, for example, 4 = 1.25 at the 12-pulse transformer and by using
rectifier/regenerating units, of a higher voltage class (500 V unit instead of 400 V unit, 690 V unit instead of
500 V unit. Note: this#isynot“possible for the 690 V unit) it is possible to obtain high DC link voltage with

respect to the primary supply voltage of the 12-pulse transformer despite Ud reduction.

Disadvantagep\Worse mains power factor A due to the phases.

"12-pulsé€ transformer"

Figure 3.40 Power section supply with autotransformers, reduced DC link voltage
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Reactor

12-pulse master
Rectification

Regeneration

X117
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Reactor

12-pulse slave
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Regeneration
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c) Example of a configuration for 12-pulse mode and parallel connection of units of size K to obtain the

maximum output current

In the following example of a power section arrangement with autotransformers and a reactor arrangement
for a "high-power supply”, 2 groups of size K units operate in 12-pulse mode to obtain the maximum possible
output current. The first group of units comprises a_basic unit parameterized as a "12-pulse master" to which
2 parallel units (not containing a CUR electronic module, see Section 3.7) are connected in parallel. The
second group of units comprises a basic unit parameterized as a "12-pulse slave" to which 2 parallel units

are also connected in parallel.

Arrangement for high-power system

LLL

12-pulse master

Reactor

I Autotransformer

! |X117

7777

Rectification
Regeneration

X27

X28
/// Parallel unit
React Rectification
eactor Regeneration
Auto- X27
transformer
X28
,l,l,l Parallel unit
i Rectification
"12-pulse transformer" Reactor Regeneration
Auto-
transformer
vy, 12-pulse slave
Rectification
Reactor a i
I Regeneration
——
Auto- X117 | [ x27
transformer

X28

LLL

Reactor
—

)

"r

Parallel unit
Rectification
Regeneration

Adtetransfermer

X271

X28

ZLL

Reactor
—

i

T

Parallel unit
Rectification
Regeneration

|—d
—4
- DC link
—d
—¢

Autotransformer

Figure 3.41 Example of a configuration,forid2-pulse mode and parallel connection of units of size K to obtain the maximum output

current

3.8.3

In this application,_tw@, 6SEYQ units (rectifier/regenerating units)
(optional RS485 interfacey, PTP1) using "Peer-to-Peer"

Parameterization fer 12-pulse mode

master and one isfparameterized as a 12-pulse slave.

are coupled via the SST2 serial interface

protocol. One unit is parameterized as a 12-pulse

Selection of the basigc, orseserve setting (index i001 or i002) of the appropriate "Source selection parameter*

(P554, P555, ...
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) is deseribed in Section 4.1.2.
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"12-pulse master"-6SE70 unit "12 pulse slave"-6SE70 unit

Function: Controls the DC link voltage and provides | Function: In current control mode, receives the
the setpoint current for the 12-pulse slave unit via setpoint current and control commands via the SST2
the SST2 interface and control commands (and interface from the 12-pulse master (and sends
receives control commands). control commands).

P051= 3 (Access level: Expert mode) P051= 3 (Access level: Expert mode)

SST2 interface definition: SST2 interface definition:

P688= 1 (protocol selection "Peer-to-Peer") P688= 1 (protocol selection "Peer-to-Peer")
P684.i003= 13 (baudrate 187500 Bd) P684.i003= 13 (baudrate 187500 Bd)

(factory setting) (factory setting)

P686.1003= 2 (2 process data words) P686.1003= 2 (2 process data words)

(factory setting) (factory setting)

P687.i1003= 1 ms (telegram failure time) P687.1003= 1 ms (telegram failure'time)
(factory setting) (see Section 3.8.6) (factory setting) (see Segtion 3.8.6)

SST2 send channel: SST2 send channel:

P681.i001= 599 (1st process data item is P681.i001= 599 (1styprocess data item is
control/status word for 12-pulse mode) control/status werdhfor42-pulse mode)
(factory setting) (factory setting)

P681.i002= 34 (2nd process data item is the
setpoint current)

(factory setting)
Use of SST2 receive data: Usefof SST.2 receive data:
P573.i001 (or i002) = 6001 (1st receive data is P554%Q01 (or i002) = 6001 (ON/OFF1)

source for "No external fault 3")

(but should only be parameterized when the 12-,
pulse master is required to go into the "fault" state in
the event of a 12-pulse slave fault - see Section
3.8.6)

P555:¥001 (or i002) = 6001 (not OFF2)

(with the "fault” state for the 12-pulse master or
when "no 12-pulse mode" is selected on the 12-
pulse master (see P583.i001 or i002), OFF2 is
signaled)

P561.i001 (or i002) = 6001 (Run enable)
(the 12-pulse slave only receives the run enable
when the 12-pulse master is in the "run" state)

P566.i001 (or i002) = 6001 (RESET)
(Source 2 for reset... this facilitates an external reset
from the master)

P572.i001 (or i002) = 6001 (REGEN. ENABLE)
(to facilitate, e.g. Ud reduction)

P486.i1001 (or i002) = 6002 (2nd receive data item is
the setpoint current)

Definition of thé unitras a¥2-pulse unit: Definition of the unit as a 12-pulse unit:
P583.i001 (or i002) =4 (12-pulse mode is selected) | P583.i001 (or i002) = 1 (12-pulse mode is selected)

Definition of the unit as a master or slave: Definition of the unit as a master or slave:
P587.i001 (or i@02) = 0 (master) P587.i001 (or i002) = 1 (slave)
(factoryisetting)

Special functions: Special functions:

P354 =0 (Earth short-circuit test deactivated when | P354 = 0 (Earth short-circuit test deactivated when
the unit is supplied by a non-earthed supply - e.g. the unit is supplied by a non-earthed supply - e.g.
fram the delta winding of the 12-pulse transformer) | from the delta winding of the 12-pulse transformer)

Table 12 Parameterization for 12-pulse mode
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3.8.4 Control/status word for 12-pulse mode (r599) and control word 2, bit 23

The following table shows how the bits of the control/status word for 12-pulse mode (r599) are formed from the
bits of control words 1 and 2 (r550, r551), the bits of status word 1 (r552), the bits of the first SST2 receivé
data (r599 sent from the Peer-to-Peer partner) and the internal unit status with Boolean arithmetic or how these
bits are connected together (negation is represented with a slash) :

Control/status word for 12-pulse mode (r599) v
Bit Logical linking (or meaning in the high state):

r599.0 |r550.0 (ON or not OFF1) AND /r552.3 (no fault) AND r551.23 (12-pulse mode is selected)

r599.1 |r550.1 (run condition or not OFF2) AND /r552.3 (no fault) AND r551.23 (12-pulse mode is selected)
r599.2 |[r550.2

r599.3 |r552.2 (Message for RUN state)

r599.4 | (for internal diagnostic purposes: 1, as long as trigger delay is running, as of‘Software Version 4.3)

r599.5 | Message: Unit is a Rectifier/Regenarating Unit (high state: Unit isT@€omon rectifier)
(PO70 < 100) (PO70> 101)

r599.6 | Message: DC link forming or current identification is being carrigd out

r599.7 |r550.7 (fault reset)

r599.8 |r550.8 (typing 1 ON) AND /r552.3 (no fault) AND r55123,(12=pulse mode is selected)
r599.9 |r550.9 (typing 2 ON) AND /r552.3 (no fault) AND r554,23(42-pulse mode is selected)
r599.10 | r550.10 (PLC control)

r599.11 | r550.11 (Ud-reduction requested)

r599.12 | r552.10 (Message: "Regenerating ready") or

High when with 12-pulse mode selected{(r551.23= 1), the unit is held in state r000 = "--" (because
"circuit identification" or "forming" is takingyplace on the partner unit, or because the unit is waiting
for the "run" state of the 12-pulse slave‘unit (While the slave unit is carrying out the earth short-
circuit test and the maximum waitingdime of)5 s in state r000 = "--" has not yet elapsed))

r599.13 | r552.3 (Message: NO fault)

r599.14 | r552.14 (Message: "Motoring" (Rectifier bridge is carrying current or is ready to carry current or
neither rectifier nor regenerating bridge are carrying current))

r599.15 | r550.15 (No external fault, 1)

Table 13 Control/status word for 12.pulse moede (r599)
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Control word 2 (r551), bit 23: 12-pulse mode selection command

Associated source selection parameter: P583
Low state: "no 12-pulse mode", i.e. there is only one "normal unit"
High state: "12-pulse mode is selected"

The command is effective in the high state and effects the following changes with respect to the foperational
behavior of a single unit (i.e. a "normal single unit" becomes a 12-pulse master or 12-pulse slave depending on
control word 2, bit 27, or the associated source selection parameter P587.i001 or i002):

¢ The P-gain of the Ud controller is halved internally according to P313 and the DC link capacitance P144 of
the 12-pulse master is halved internally but only when the 12-pulse slave reports the "run" operating state to
the 12-pulse master via r599 (bit 3 of the first SST2 receive data). Halving is not performed if this device is
an "IR unit" and the partner device signals by means of r599 (Bit5 of the 1st SST2 feceiveddata) that it is an
"infeed unit" and if regenerative feedback operation is currently active.

¢ During "forming" or "circuit identification", only one unit is permitted to carry cusrent.) This prevents firing of
the thyristors of the rectifier/regenerating bridge in the "run" operating state ‘on_thes12-pulse master or 12-

pulse slave by forcing the state rO00 = "--", when the corresponding partnesunit reports via r599 (bit 6 of the
first SST2 receive telegram) that "forming" or "circuit identification" is being, catried out. Apart from which, on
the unit that is held in the state r0O00= "--", error message F061 (fault value 374, 5) is suppressed.

+ On completion of "forming" or "circuit identification" of the partner uniti(i.e. With the trailing edge of bit 6 of the
first SST2 receive data), the unit switches to the operating state SWITCH=©N INHIBITED (r000="008).

+ On switch-on, on the 12-pulse master following the °012 operating'state (test phase - earth short-circuit test),
firing of the thyristors of the rectifier/regenerating bridge byaforcing the state r000 = "--" is prevented until the
12-pulse slave reports the "run" operating state via r599(bit 3%of the first SST2 receive data) or until a
maximum waiting time of 5 s has elapsed. During this, waiting time, the 12-pulse slave is given the
opportunity of carrying out the earth short-circuit testl In addition, ramping up of the pre-charging ramp
(parameter P329) is prevented.

¢ Bits 0, 1, 8 and 9 of r599 (control/status word for 12:pélsedmode) are linked with control word bit 23 such that
an ON command is only passed on via r599 when, control word bit 23 is 1 ("12-pulse mode is selected").

Note: The prerequisite for 12-pulse mode is that the 12-pulse master and 12-pulse slave are coupled via the
SST2 serial interface using Peer-to-Peer protecol (R688=1) and that in each case, the "control/status word for
12-pulse mode" (r599) is transmitted in word<l ofthe transmission protocol (P681.i001= 599).

3.8.5 Start-up with 12-pulse mode

¢ Linking the units via SST2 RS3485interface

Mount the optional A2 submedule¥C98043-A1690) on the A10 CUR electronic module (C98043-A1680) of
master and slave (see Segtion %6) and connecting an interface cable (RS485 4-core cable, see Section
3.8.7) on the 5-pole terminal block -X117 of A2.

¢ Parameterizing a unpit'as a 12-pulse master (see Section 3.8.3)

Following "Generate factory setting" (see Section 4.3.9.1), only the following parameters have to be set:
o P051= 3 (expert made)

o P688 = 1i(sélect Peer-to-Peer protocol)

e P583.i001 (0ori002) = 1 (12-pulse mode is selected)

e P573.i001 (or i002) = 6001 (only set when the 12-pulse master is also required to go into the "fault" state
in the event of a 12-pulse slave fault - see Section 3.8.6)

o Switch off earth short-circuit test (P354 = 0), when the unit is supplied by a non-earthed supply - e.g. from
theadelta winding of the 12-pulse transformer

Noté:iThe basic setting (index i001) of the unit is used in practice for the parameterization as 12-pulse
master (with the appropriate source wiring for the ON command (P554, P555) and other external control
commands), and the reserve setting (index i002) is used to operate the unit as a stand-alone unit with user
control on-site via the OP1S or PMU.
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¢ Parameterizing a unit as a 12-pulse slave (see Section 3.8.3)

Using P077 = 5 or 6, almost all settings required for the parameterization as a 12-pulse slave can be carried
out automatically (see Chapter 4.3.9.1).
Meaning of P077 = 5 or 6:

PQO77=5: Basic setting (index i001): 12-pulse slave (all control is carried out via the master)

Reserve setting (index i002): stand-alone unit with operator control via PMU

PQO77=6: Basic setting (index i001): 12-pulse slave (all control is carried out via the master)

Reserve setting (index i002): stand-alone unit with operator control via OP1S

Note: When the reserve setting is selected, the unit operates as a stand-alone unit with on-site operator
control. Changeover between the basic and reserve settings takes place via binary input 5 (P590=1005), but
the reserve setting can be set permanently via P590= 1.

Procedure for carrying out the PO77-dependent factory setting (see Section 4.3.9.1):

Set P051= 3 (expert mode)

Set P052= 2 (Select "Initialize" function (set MLFB), so that PO77 can be modified)
Set PO77= 5 or 6 (Select the required PO77-dependent parameter setting)

Set P052= 0 and press the <P> key (terminate the "initialize" function)

Set P052= 1 (select the function "Generate manufacturer setting"; whefitthe <P> key is pressed, all
parameters are reset to their factory setting or to the P077-dependentvalue)

If only those parameter values that are dependent on PO77 are required,to be changed and all other
parameters should remain unchanged, the following procedufelisysnecessary:

Set P051= 3 (expert mode)

Set P052= 2 (select "Initialize" function (set MLFB))

Note P070 and set PO70=0

Set PO77= 5 or 6 (select the required PO77-dependent parameter setting)

Set P052= 0 and press the <P> key (read infthe parameter values dependent on P077)
Move the FO60 error message into the "backgreund" by pressing <P>+<H>

Set P052= 2 (select "Initialize" function (set MLFB) again)

P070= noted value (restore MLFB)

P052= 0 and press the <P> key (MLFB is'tead in and the dependent parameters P071, PO75 and P076
are set)

Move the FO60 error message infoithe ™foreground” again by pressing <P>+<T>, and reset by pressing
the <P> key

Additional parameter settings for the™ 2-pulse slave:

3-58

P051= 3 (expert mode)
P688 = 1 (Peer-to-Peerprétocol)

Switch off earth shert-ciretit test (P354 = 0), when the unit is supplied from an unearthed supply, e.g.
from the delta windingtef the 12-pulse transformer

For factory settings ifi accordance with PO77=5 or 6, binary input 1 is a source for "No external fault 1"
and binary inputi2ds a source for "No external warning 1". If this is not required, e.g. in the case of open
terminals, P575 =1 and P588 = 1 must be set.
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¢ Circuit identification:

Circuit identification should be carried out successively on the 12-pulse master and on the 12-pulse slave.
P052= 21 must be set on each unit for this purpose, and the switch-on command for the 12-pulse slave
comes from the 12-pulse master (the control word wiring ensures that the partner unit, in each case, does

not carry current or is held in the operating state r000= "--".

e Circuit identification procedure for 12-pulse master:

Set P052= 21 on the 12-pulse master unit, switch on = circuit identification is carried out on the 12-pulse
master

e Circuit identification procedure for 12-pulse slave:
Set P052= 21 on the 12-pulse slave unit, switch on the 12-pulse master unit = circuit identification is
carried out on the 12-pulse slave
Note: If circuit identification is carried out with the basic settings selected (operatien as _as12-pulse slave,

all control is from the 12-pulse master), the switch-on command must come from, theyl2-pulse master and
the power terminals of the 12-pulse master unit must be connected to the supply/veltage.

Note: When the reserve setting is selected on the 12-pulse slave unit (with@ppropriate parameterization
of index i002 of the "Source selection parameters" P554, P555, ...) it is also pa@ssible to issue the switch-
on command for circuit identification on the slave unit on-site via the PMU%r OP1S.

¢ Setting additional functions:

If required, activate the "auto restart" (via P366= 2) on the master and on the slave unit. This will be effective
in the event of failure of the electronics supply voltage provided-that,the"Peer-to-Peer telegram failure
monitoring time has been switched off via P687.i003= 0.

3.8.6 Redundancy mode

If both rectifier/regenerating units are rated such that gach“separate unit is capable of carrying the full load
current, the following possibilities are availablegwith'respect to redundant operation:

e Uninterrupted changeover of the 12-pulseynaster unit to stand-alone 6-pulse mode in the event of
failure of the 12-pulse slave unit during“2-ptilse mode:

If the 12-pulse master is required to coftifue to6 run in "normal” stand-alone 6-pulse mode in the event of
failure of the 12-pulse slave unit without interfuption, "External fault 3" must not be "wired" to the Peer-to-
Peer interface, but instead the parameterization P573.i001 (or i002) = 1 is required on the 12-pulse master.
If the master unit is also required to continue to run without an interruption in the event of failure of the Peer-
to-Peer interface cable, the Pegrsto-Peér telegram failure monitoring time also has to be switched off via
P687.i003= 0 on the master.

e Reconnection of the 12-pulsewslave unit during operation of the master:

If (12-pulse) operation ofya 12-pulse slave unit is required to be reinstated following an interruption of the
Peer-to-Peer interface®@able*without error message and during (stand-alone 6-pulse) operation of the master
unit, the Peer-to-Peer telegram failure monitoring time also has to be switched off via P687.i003= 0 on the
12-pulse slaveyunity

e Changeoverigf thefl2-pulse slave unit to stand-alone 6-pulse mode in the event of failure of the 12-
pulse master unif:

In the event of failure of the master unit during 12-pulse mode, it is possible for the 12-pulse slave unit to
change ovef’to stand-alone 6-pulse mode almost without interruption, because all external control
commands that are wired to the terminals of the master unit (e.g. ON command) are also carried to the
tefminals of the 12-pulse slave unit. Externally implemented logic must ensure that in the event of failure of
the master unit, the 12-pulse slave is switched from the basic to the reserve setting. The 12-pulse slave must
be parameterized appropriately in the reserve setting to facilitate stand-alone 6-pulse mode with external
eontrol. The Peer-to-Peer telegram failure monitoring time also has to be switched off via P687.i003= 0 in
this case.
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Note:

With the parameterization P687.i003 =0 AND P681.i001 = 599, in the event of telegram failure, bits 3 and
6 of the first SST2 Peer-to-Peer receive data (i.e. the control/status word for 12-pulse mode sent from the
partner unit) are set to 0.

3.8.7 RS485 interface cable for the Peer-to-Peer link on SST2 CO

The RS485 interface cable required for the serial Peer-to-Peer link on SST2 is in the form of a
connection.

re

A screened 4-core cable must be connected at the screw terminals of the 5-pole plug of terminal block €X117 on
submodule A2 (C98043-A1690). Submodule A2 is fitted to the CUR A10 electronics modulesee Section 9.6).
The 4-core cable is not included in the scope of delivery.

12-pulse master 12-pulse slave \
A2 A2 0

1|1 © O |1
2| o o |2
3| o o |3
5| oM Mo |5 @
X117 T X117

Figure 3.42 Connecting cable for "Peer-to-Peer" communication on SST2 (b e terminals of the A2 submodule (C98043-A1690))

7
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4 Start-Up

4.1 Introduction and handling start-up
WARNING
Despite disconnecting the power terminals from the supply, voltage may still be
present on terminal X19 due to the external fan supply.
411 Handling the start-up instructions

NOTE ;\U

¢ Section 4.2 First start-up:
First start-up of the rectifier/regenerating unit

+ Section 4.3 Start-up aids:

Index-type reference for start-up and use of the rectifier/regenesating unit, which only has to be used if
actually required!

¢ Section 4.4 Function diagrams:

Graphical overview of the setpoint channel, open-loop/clesed-leop control, analog inputs/outputs, and the
rectifier/regenerating unit data sets

4.1.2 General explanation of the terminology and functions of the rectifier/regenerating unit

Abbreviations:
3 Abbreviations used: Refer to Section 15,"Information, notes "

Mode and automatic control variantsg®f theaéctifier/regenerating unit:

. "Function block diagrams: ©pen,and closed-loop control": see Section 4.4

. Application: Power supply of the variable-voltage DC link of SIMOVERT converters of the
6SEE7O0 series

3 Mode variants:

a) The lingyoltage in the regenerative branch is stepped up by an (auto) transformer to prevent
having 10 reduce the DC link voltage in regenerating mode

b) Permanent reduction of the DC link voltage by phase angle control in rectifier mode in order
toalways be able to feed power back into the system
P318 Reduced DC link voltage setpoint (e.g. = 80 %)
RP571 = 0001 Permanent selection of reduced voltage

¢) Reduction of the link voltage for regenerative mode only by means of open-loop control to be
able to exploit the line voltage fully in rectifier mode and not have to use an autotransformer
for feeding power back into the system. This type of power feedback is not intended for
dynamic operation, but only for setpoint-controlled operation in conjunction with external
open-loop control.

P318 Reduced DC link voltage setpoint (e.g. = 80 %)

P571 = 1004 Selection of reduction via terminal X101-12

P613 = 1001 Output "DC Link voltage reduced" message to signaling relay X104-17/18
P319 Hysteresis "Link voltage reduced" message
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. Closed-loop control variant:

a)

b)

"Process data":

Parallel connection (see Section 3.7)

The output current can be increased by connecting up to 2 "parallel units of identical rated
current_in parallel with the power section of a rectifier/regenerating unit of size K ("basic
unit"). The "basic unit" controls the DC-link voltage. The firing pulses of the basis unit are
transmitted to the parallel unit(s) via ribbon cable. A parallel unit does not contain a CUR
electronic module.

When connected in parallel, the load current must be reduced by 10 % with respect to the
total rated current.

Due to the use of identical power sections, commutating reactors, autotransformers.as well
as identical cable lengths for connection to the mains supply, an almost symmetrical division
of current between the "basic unit" and the "parallel unit(s)" can be ensured.

12-pulse mode (see Section 3.8)

Two rectifier/regenerating units are connected_in parallel on the output side and fed on the
line side with galvanically isolated AC supplies, each displaced by 30 degrees. A
rectifier/regenerating unit controls the DC-link voltage and suppliesya se¢ond
rectifier/regenerating unit with the current setpoint. The secondwectifier/regenerating unit
that is linked to the first via the SST2 serial interface (RS485qinterface option) with peer-to-
peer protocol only becomes a "12-pulse slave" after paraméterization.

12-pulse mode is used to reduce the harmonic loading on theysystem and to increase the
performance for high-power rectifier/regenerating units.

. "Process data" are commands and setpoints from“eutside" fed into the rectifier/regenerating
unit, as well as signals and actual values whichiare output from the rectifier/regenerating unit

Sources . A Destinations

- Binary inputs BE
(terminals)

- Serial interfaces

(SST1, SST2, SCB,

- Binary outputs BA
(terminals)
- Parameterizing unit (PMU)
- Operator control panel (OP)
- Serial interfaces
(SST1, SST2, SCB, CB, TB)

CB, TB) e.g.: "ON gommapd™”| Setpoint e.g.; "fault

chanal

Op./cl-loop

- Serial interfaces

- Parameterizing unit (PMU) N Commands — Messages
- Operator control panel (OP) ‘ "Control Wor "status word"

(SST1, SST2, SCB,

control - Analog outputs AA

(terminals)

ints —» P Actual values T’ - Parameterizing unit (PMU)

CB, TB)

- Operator control panel (OP)
- Serial interfaces
(SST1, SST2, SCB, CB, TB)

Only: Id setpoint in e.g. output current
‘ 12-pulse operation

4-2

Rectifier/regenerating unit
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"Indexed" parameters:

. Several parameter values are assigned to one parameter number, which can be accessed vi
the separate indices (in brief: i001, i002, etc.).

The meaning of the indices of the respective parameter (parameter number) is explained i
parameter list in Chapter 5.

Example: Index 1
i001 = 0| Bus address for serial interface SST1 (CUR)

Index 2

i002 = 2| Bus address for serial interface on the SCB module Yy

"Data sets": \%

. "Indexed" parameters can be sub-divided according to data sets. @
A data set comprises a group of several parameter values with t a ndex. Depending on
the status of certain control word bits, a specific data record isaccessed
(see the function diagram for "selecting the data sets " in Secti
There are two types of data set:

+ Data sets for basic/reserve setting (B/R) ¢
Associated source selection par
Affected parameters: P486, P554
P578, P579, P583 and P586
e.g. for changing over betwee

cted via control word 2/bit 30
561, P565 to P569, P571 to P575,

and automatic operation

+ 4 changeover reserve data setﬁs 1, 2, 3 or 4, selectable via the bit combination

in control word 2/bits .
Associated source_sel arameters: P578, P579

P140fto P144, P160, P161, P310 to P320, P329, P408,
P777

Used, e.g. fonalt
rectifier/regenerating unit

3
O
&

L 4

Siemens AG 6SE7087-6AK85-1AA0
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4.2 Initial start-up

4.2.1 Preparatory measures

- Transporting, unpacking, assembling: refer to Section 2
- Connecting-up: Refer to Section 3

NOTE
o

The rectifier/regenerating feedback unit is a line-commutated converter. The main contactor, which connects
the IR unit to the network, must always be actuated by the device itself via the isolated contacts®™9.4 and
X9.5. (See also the block diagrams with connection suggestions as described in Chapter&.5). Rirect,
externally controlled opening of the main contactor (e.g. with system fault signals or emergenegy shutdown)
during operation of the IR unit can cause uncontrollable excessive current (due to "commutation failure"). This
can cause damage to the unit or in the system. The IR unit must always be switched,on/offyia the signal
sources selected according to parameters P554 to P557. The relay for main contactortactuation (isolated
contacts X9.4 and X9.5) is actuated depending on these signal sources. The internal device control in
regenerative feedback operation in particular ensures a correct switch-off seq@ience.

- Read "Introduction and handling the start-up instructions": Section'4.1

- Forming: If the inverter(s) connected have been switched off contintusly or not connected for more than a
year, is/their link capacitors must be formed (see Seetion4.3.9.6).

- Connect-up the supply and electronics power supply of the converterwith the front panel closed.

The rectifier/regenerating unit is supplied with the "factogy setting" (refer to Section 5 "Parameter list",
column 4) and access stage 2 (standard mode). That means:

- The settings of the rectifier/regenerating unit data corréspond to the unit type according to the MLFB
(i.e. converter already initialized).

When supplied, the converter is controlled and parameterized by the parameterizing unit (PMU) located on the
front side of the converter.

Displays:

Statuses HIE]

faults, alarms, FOOB||AO IS

parameter numbers, [P_100{|~0049

index numbers, 00

parameter values 1098 '

Ve Raise/lower
Switeh-off —_| Parameters
Indices
Fault ackngWledgement and Parameter values

changeoyer between: ~_

Parameter-number
Parameter index 0000
Parameter value

A detailed description of the displays as well as the parameterizing and operator control possibilities of the
rectifier/fegenerating unit via the PMU, is provided in Section 6 "operator control".

Parameterization is realized according to Sections 4.2.2 and 4.2.3

4-4 Siemens AG  6SE7087-6AK85-1AA0
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NOTE J

It is possible to jump into the appropriate sequence step (in the following flow diagrams) if incorrect entries
have been made, taking into account the access stage (P051) and a function selection (P052) which maysbe
required. It is recommended that the following parameters and function steps after the jump-in position are res
checked and executed due to the background calculations !

NOTE .

To avoid oscillating of the link voltage in regenerative mode, it is advisable to set parameter P287 of the
SIMOVERT Master Drives FC (time constant for filtering the link voltage) to the value'8.

4.2.2 Parameterization "Standard application"

Language (only important when an OPR4S is)in use; see Section 9.4):
0: German, 1: English, 2: Spanish, 34French,4: Italian

Access stage "Standard mode}

Parameterization enable

e.g. with P053=6, the,parameters from the parameterization unit (PMU)
and from serial interfaceyl ofthe basic unit (SST1- and therefore also
from the optional user-friendly operator panel OP1S) can be modified.

Commands
via OP1S?
Operator control

If the unit'is to be switched on and off via the optional user-friendly
operator panel OP1S:

P554=20Q01 ‘Seurce for control command "ON/OFF1"
P555=200]Source for control command "OFF2"

P554 = 2001
P555 = 2001

Drive setting

Supply voltage [V]

Value of the rated voltage at the input bridge

Regen.
transformer?

Mode variants:

a) The system voltage in the regenerative branch is stepped up by an
(auto) transformer in order not to have to reduce the link voltage in
regenerative mode

b) Permanent reduction of the link voltage by phase angle control in
rectifier mode to always be able to feed power back into the system

P571 = 0001 | In accordance with the manufacturer setting P318=80%, it is reduced

to a setpoint of 80% of 1.35 x system voltage at the rectifier bridge 1)

P571 = 0001 permanent selection of reduced voltage

Permanent
reduction

1) P318 is not displayed in "standard mode"

Siemens AG  6SE7087-6AK85-1AA0 4-5
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Idle time
of converter
>lyear

P052 =20

P key
Switch-on [l

r000 <°009

Wait to
uUd<50Vv

o« |

4
A 4
P052=21 1949.i009 = ?
P key
Switch-on Il r000 < °009
| Identification | | Acknowledge |

Fault message

no

r000 <°009

4-6

Eliminate
cause of fault

09.02

Forming the DC link (if necessary, see Section 4.3.9.6)

- The rectifier/regenerating unit must be in status 0009
less (give SWITCH ON command)

- Set P408 (forming time: 1.0 to 600.0 minute)

- Select function (P052 = 20)

- Press P key on the PMU

- Press the | key on the PMU

- The DC link is formed.

- When forming is completed, the operating status
display appears.

(see r006)

Circuit identification
(see Section 4.3.9.7)

- The rectifier/regenerating unit must be in operating state
0009 or less (give SWITCH OFF command!).

- Select circujtsidentification (P052 = 21).

- Press the R key on the PMU

- Switch ony Pressthe | key on the PMU

- Cireuit identification takes place (takes about 10 s)

- Rellowing circuit identification, the operating display is
activated:

- Iffamyerror occurs during circuit identification, the
identification process must be repeated (error value r949
assigned to error memory r947 can provide more
information on the cause of error (if the error in index i009
has been reset) see Sections 5.16 and 7.1)

Documenting the settings

- Select the "Display modified parameters* function (P052
= 22).
(see Section 4.3.9.8 "Display modified parameters®)
Note: Function can only be used with operator control via
the PMU

- Enter the values of the modified (i.e. system-specific)
parameters in the logbook (Chapter 12)

- Select the "Return” function (P052 = 0).

DC link voltage smoothing

- By parameterizing P287=3 (time constant for smoothing
the DC link voltage) on the connected SIMOVERT Master
Drive FC the dynamic behavior of the closed-loop control
of the DC link voltage can be improved.

Siemens AG  6SE7087-6AK85-1AA0
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423 Parameterization for "Expert application"

Parameterization can be simplified by selecting an appropriate factory setting via parameter PO77 using special
functions such as 12-pulse mode with two rectifier/regenerating units coupled via a peer-to-peer link. In this
case, this is carried out by selecting the function "Generate factory setting" as described in Section 4.3.9.1 with
PO77+0. Then the parameterization shown in the following diagram can be carried out.

In all other cases, the following parameterization is started immediately.

Language (only important when an OP1S is in use; see Section 9.4):
0: German, 1: English, 2: Spanish, 3: French, 4: Italian

Access stage "Standard mode*

Parameterization enable

e.g. with P053=6, the parameters from the parameterization unit (PMU)
and from serial interface 1 of the basic unit (SSJ1- and therefore also
from the optional user-friendly operator panel QP1S) can be modified.

Commands
via OP1S?

Operator control

If the unit is to be switched on and off via the optional user-friendly
operator panel OP1S:

P554=2001 Source for controkcommand "ON/OFF1"

P555=2001 Source for‘eentrel,cemmand "OFF2"

P555 = 2001

Drive setting

Supply voltage [V

Value of thérated veltage at the rectifier bridge
Configuratioft of the power section

P076 =300x“No power section connected in parallel
1Tx 1 rectifier/regenerating parallel unit connected in parallel
with the basic unit
01x 1 common rectifier parallel unit connected in parallel with
the basic unit
etc.
22x 2 rectifier/regenerating parallel units connected in
parallel with the basic device
(see also Chapter 5, PO76 and Chapter 3.7)

Current limits:

P160 = Max. supply current (in % P0O75 rated current of
rectifier/regenerating unit (factory setting: +150% only briefly
available)

P161 = Max. regenerative current (in % of PO75 rated current of
rectifier/regenerating unit (factory setting: -150% only briefly
available)
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Regen.
transformer?

yes
Permanent

reduction

| P318 = |

| P318 =

v

| P571 =0001 |

| P319 = |

P571 = 1004

P613 = 1001

Idle time
of converter
>lyear

yes

P052 =20

P key
Switch-on I

r000 <°009

Wait to
ud<50V

$_1

(see r006)

4-8
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Mode variants:

a) The system voltage in the regenerative branch is
stepped up by an (auto) transformer in order not to
have to reduce the link voltage in regenerative mode

b) Permanent reduction of the link voltage by phase
angle control in rectifier mode to always be able to
feed power back into the system
P318 Reduced DC link voltage setpoint (e.g. = 80 %)
P571 = 0001 Permanent selection of reduced voltage

¢) Reduction of the DC link voltage only for regenerative
feedback operation to make full use/0f the line voltage
in infeed operation and to obviate,themneed for an
autotransformer for regenerative feedback. (See also

Chapter 4.3.10.2)

c1) Externally required reduction‘efghe DC link voltage
by external control (using theycontrol word command
"Ud reduction requested®)

P318 reduced DC linkeltagessetpoint (e.g. = 80 %)

P571 = 1004 on selection of,the reduction via terminal
X101-12%(binary input 4)

P613 = 1001 meSsage,'DC link voltage reduced"
output atalarm relay X104-17/18 (ready
foriregenerative feedback)

P319 Hysteresis for the message "DC link voltage

reduced™(ready for regenerative feedback)

c2) Automatic reduction of the DC link voltage depending
on the DCHipk current (only implemented on Software
Versiony3.2 and higher and not shown in the adjacent
diagram):

[Fthe DC link current falls below threshold P321 in

infe€d direction, the command for Ud reduction is

generated internally. The load current drawn must still
remain positive for long enough before it changes
direction after falling below P321 to permit a drop of

Ud to the required value. The current-dependent Ud

reduction therefore only works if the appropriate load

cycle applies.

Relevant parameters: P318, P319, P321, P322, P323

Forming the DC link (if necessary; see Section

4.3.9.6)

- The rectifier/regenerating unit must be in status ©009 or
less (give SWITCH OFF command!).

- Set P408 (forming time: 1.0 to 600.0 minutes).

- Select function (P052 = 20)

- Press the P key on the PMU

- Switch on: Press the | key on the PMU

- Forming of the DC link takes place

- Following the forming process, the status display is
activated.
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P052 =21 19491009 = ?
P key
Switch-on i r000 <°009

[ Identification | | Acknowledge |

Eliminate
cause of fault

Fault message

ro00 <°009

Change
process data
onnection?

yes

Connect
process data

Functions
required?
software

yes

Parametrize
functions

P052 =22
Logbook

Siemens AG  6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit  Operating Instructions

Start-Up

Circuit identification
(see Section 4.3.9.7)

- The rectifier/regenerating unit must be in operating state 0009wer
less (give SWITCH OFF command!).

- Select circuit identification (P052 = 21).

- Press the P key on the PMU

- Switch on: Press the | key on the PMU

- Circuit identification takes place (takes about 10 s)

- Following circuit identification, the operating display is,activated.

- If an error occurs during circuit identification, the identification
process must be repeated (error value r949fassigned to error
memory r947 can provide more informatien 'on the cause of error
(if the error in index i009 has been reset) see,Sections 5.16 and
7.1)

Change factory setting for: Cemmand and setpoint sources,
Pestinations for signals and

actual values

Process data: refer to Segtiond. 31
- Control word (commands)/ status word (messages)
- Setpoint/actual values

Possible process data,sources/destinations:

(refer to Sections 4.3x2 t0 4.3.6)

- Binary inputsgbinary, outputs

- Analog inputs

- Serial intefface i the basic unit (SST1, SST2)
(SST2 anly'with optional RS485 interface PTP1)

- Optiomboards (SCB, CB, TB)

Simplé applications: refer to Section 4.2.5

Possible"functions:
WEA (automatic restart)

Parameterize functions:
Refer to Section 4.3.10 "Functions" and Section 5 "Parameter list"

Documenting the settings

- Select the "Display modified parameters” function (P052 = 22).
Note: Function can only be used with operator control via the
PMU

- Enter the values of the modified (i.e. system-specific)
parameters in the logbook (Chapter 12)

- Select the "Return” function (P052 = 0).

DC link voltage smoothing

- By parameterizing P287=3 (time constant for smoothing the DC
link voltage) on the connected SIMOVERT Master Drive FC the
dynamic behavior of the closed-loop control of the DC link
voltage can be improved.
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4.2.5

Connecting-up: Refer to Section 3.3 "Control terminal strip"

Factory setting:
Switch-on/off via the PMU, messages and actual values via the terminal strip.
Terminal strip only operational if binary input 5 (BE5) is energized (high signal level corresponds to "reserve”)

CUR

[—_/ — -X104/19 BA2
-X104/20 BA2

-X101/6 P24
-X101/9 BE1
-X101/10 BE2
-X101/11 BE3
-X101/12 BE4
-X101/13 BE5

-X102/15 AAM

09.02

Simple application examples for connecting process data with connection assignment

O

Floating contact
Fault

ON/OFF1
OFF2 (pulse inhibit)
Acknowledge

Basic/reserve

P603.1 = 1002

P554.2 = 1001
P555.2 = 1002
P565.2 = 1003

PMU

ON/OFF1 @img

L 4

P590 =1005

(activates above commands)

X102/14 AA @ Actual Ud value P655.1=3

Manual/automatic operation:

Automatic operation (BE5 high signal level): Command input f e ‘automation unit via serial interface
(SST1), the monitoring ‘of external faults via a terminal strip also
possible.

Manual operation (BE5 low signal level): Command inpu he terminal strip.

CUR SST1 g SST Automation unit
ON/OFF1 P554.2 = 2001
Acknowledge  P565.2 = 2001
Ii— -X104/19 BA2 |—— i t@aet P602.1 = 1002
-X104/20 BA2 |—— i0
-X101/6 P24
-X101/9 BE1 FF1 P554.1 =1001
-X101/10 BE2
-X101/11 BE3 cknowledge P565.1 = 1003
-X101/12 BE4 Fault external 1 P575.1 = 1004 P575.2 =1004 (always activ)
-X101/13. BE m/reserve P590 =1005
-X102/
X102/14 AA | —@ Actual Ud value P55 = 37
L 4

Rectifier/Regenerating Unit

Siemens AG 6SE7087-6AK85-1AA0
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4.3 Start-up aids
4.3.1 Process data

Process data are commands and setpoints which are entered into the rectifier/regenerating unit from "outside®
as well as signals and actual values which the rectifier/regenerating unit outputs.

4311 Control word (control word 1 and control word 2)

Control/status word for 12-pulse mode, see Section 3.8
43111 Introduction and application example

The two control words 1 (bits 0 to 15) and 2 (bits 16 to 31) output commands and extefpal signals (messages)
to the rectifier/regenerating unit.

Their status can be read-out via parameter r550 or r967 (control 1) and r551 (contral word).

An overview is provided in Section 4.3.1.1.2 "Overview of the control word".
The significance of the possible commands and signals, entered externally, is described in Section 4.3.1.1.7
"Significance of the control word commands".

Every control word bit is assigned a selection parameter, which defines from,which source(s) this bit can be
changed (refer to Section 4.3.1.1.2, right-hand column).

The selection parameters for the sources are, with the exception of P590/(satirce selection for control word bit
30 "basic/reserve setting") and P591 (source selection for control word bits31 "Main contactor checkback
signal") are indexed 2x as follows:

Index i001  Basic setting
i002  Reserve setting

An overview of possible sources, which are assigned fixedwalues (0-6005, non-consecutively), are provided in
Section 4.3.1.1.3 to 4.3.1.1.6 "Selecting the source for thejeontrol word".

In this overview, values 0 and 1 are an exceptiongseurces are not selected with these values, but the bits are
set permanently to 0 (LOW) or 1 (HIGH) (also réfer to select parameters P554 to P591 in Section 5 "parameter
list").

@OTE

The control word commands "OFF2" (bit?), "@FF3" (bit2) and "Acknowledge" (bit7) are always simultaneously
effective from 3 sources (can be parameterized) !
"Acknowledge" (bit7) is also always‘effeetive from the PMU !

V NOTICE

L

If the "On" command (bits@),iS*eohnected to a serial interface (SST1, CB/TB, SCB-SST), then the following
must be observed for safety-felated reasons:

Additionally, ansOFF2" oF"OFF3" command must be parameterized at the terminal strip/PMU, as otherwise
the converter gannat be ‘shutdown with a defined command, when communications fail!

WARNING

When making any modifications to control or other wiring, make absolutely sure that no
dangerous situations can arise!

Example

If a terminal at logic H potential is programmed as the source for the ON/OFF1 command,
the rectifier/regenerating unit will enter the "Run” ("R") state when the P key is pressed
(activates the value set!).

Conversely, a rectifier/regenerating unit that is in the "R" state will enter the "Ready" ("B")
state if the terminal is at logic L potential.

Siemens AG  6SE7087-6AK85-1AA0 4-11
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Typical application:

Control word bit 0 1 2 3 31
X
2
g2
ELJ
. 2 . S5
Meaning z =l c O
o C
e S« %E ©'g
L . W - - £ E
Z LWL S S o T 2 4
oo 00 00 =2
- o - o - & a6

hY
Q1
o]
[ty
T
T

P554 P555 P591 %
Select. P556
parameter P557
Basic set. i001= A|i001= A i001= A|i001= A|i001= A :

Reserve set. i002=“ i002= A i002=“ i002=4 i002= +

| | angeover using
o control word bit 30
590

@a

—t

Value 0000{0001|1001{1002|1003{1004|1005{1010|2001|2004 ] 3 6001 to 6005
' ' — [o\) ™ <t n
29w |wo —~ L L
Source %II%IIMQM.F! g:%a%g = $ —
Bolool D2 od od odl o |2 E[d S5 T5 o5
T EEEEEE EEEEIRRrEE FEEE
SS|SEoX|3%|3X3X[BX|a 625 GLE g3
ON/OFF1: Basic set.: via PMU (keys 1/0) Reserve set.: via bin. input 1 of CUR
Op. cond/OFF2: Basic set.: Constant value= 1Salw p.cond. Reserve set. Constant value = 1 = always op. cond.
Note: For OFF2 and OFF3, 3 selection param@ assigned differently in the same index!
Op. enable/inhibit: Basic set.: Consta%val =1 S always op. enable. Reserve set.: Constant value = 1 = via serial
\ interface SST1 of the CUR
4
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4.3.1.1.2 Overview of the control word (control word 1 and control word 2)

11 9
O I O B S I LN
7 5 3
N I o I I L |
PMU Display
"Control word 1" (visualization parameter r550 or r967)
Bit | High Low Comments Soufce
selection
0 |ON OFF1 (stop) (Priority OFF 2/1) P554
1 | Operating condition OFF2 (electrical) 3 sources simultaneously effegtive; P555
(Priority OFF 2/1) P556
P557
2 always HIGH
3 | Operating condition Inhibit operation Firing pulse enable P561
4 always High
5 always High
6 always High
7 | Acknowledge Simultaneously, effeetive from 3 P565
sources andaPMU; P566
Positive edge evaluation P567
8 |Inching 1 ON Inching 1 OFF Same effectas’ ON/OFF1 P568 1)
9 |Inching 2 ON Inching 2 OFF Same effecyas ON/OFF1 P569 1)
10 | Control from the PLC No control Only effective via
€B,TB,SST1,SST/SCB
11 | Ud reduction requested Ud reduction inactive P571 1)
12 | Regenerating enabled Regenerating inhibited P572 1)
13 | No fault, external 3 Fault, external 3 P573 1)
14 | Motoring Generating Specification of the direction of supply | P574 1)
15 | No fault, external 1 Fault, external’l P575
25
I I O B O O
23 21 19
I 22 I 2OIOI 18| Il7 16| .
PMU Display
"Control word 2" (visualizationyparameter r551)
Bit | High W Comments Source
i : selection
16
17
18 RDS (reserve data set) bit 0 (LSB) Logic operation with bit 19 P578 1)
19 RDS (resenve data set) bit 1 (MSB) Logic operation with bit 18 P579 1)
20
21
22
23 | 12-pulse modeyselected No 12-pulse mode P583 1)
24
25
26 | Nofault, external 2 Fault, external 2 P586
27 | SlaveyS/F unit Master S/F unit Changeover Ud/Id control P587
28 apNoyalarm, external 1 Alarm, external 1 P588
299,Noalarm, external 2 Alarm, external 2 P589
30w Reserve setting for Basic setting for setpoints P590
setpoints and control word | and control word
31 | HS checkback signal No HS checkback signal Can only connected at the converter | P591
term. strip or SCB
1) This bit has a different meaning for the rectifier/regenerating unit as for the converter
Siemens AG  6SE7087-6AK85-1AA0 4-13
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4.3.1.1.3  Selecting the source for control word 1 (bit 0-7)

Bit 1
Selection P. basic setting 555 to 557.1 565 to 567.1
Selection P. reserve setting 555 to 557.2 565 to 56742

vatue [Source L I I
0000 | Constant value = 0 X X XG/R
0001 [Constant value = 1 xG/R xG/
R
1001 |CUR, BE1, -X101:9 xR X X X
1002 | CUR, BE2, -X101:10 X | xR for 555 X X
1003 |CUR, BE3, -X101:11 X X X xR for 565
1004 |CUR, BE4, -X101:12 X X X ﬂ X
1005 |CUR, BES5, -X101:13 X X X X
1010 |PMU XG | xG for 555 1)
2001 [SST1 (PMU -X300 or X X X XG/R for 567
-X100:1...5) Word1 ‘
2004 | SST1 (PMU -X300 or
-X100:1...5) Word4 h
OPTIONS

3001 |CB/TB (Word1) X X \ X X
3004 | CB/TB (Word4) +
4101 (SCl 1 and 2, Slave 1,BE1 X X X X
4102 BE2 X X X X

Consecutively to * X X X
4110 BE10 N X X X
4111 |only SCI 2, Slave 1,BE11 X X X
4112 BE12 X X X

Consecutively to nd X X X
4116 BE16 X X X
4201 (SCI 1 and 2, Slave 2,BE1 X X X X
4202 BE2 X X X X

Consecutively to X X X X
4210 BE10 X X X X
4211 only SCI 2, Slave 2,BE11 X X X X
4212 BE12 X X X X

Consecutively to X X X X
4216 BE16 X X X X
4501 [ SCB-SST (USS JPeer-t-Peer) Wordl | X X X X
4504 | SCB-SST (USS /Peér-t-Peer) Word4
6001 |SST2 (PTP1, A2-X117:1..5) Word 1

Consecutively to X X X X
6005 | SST2 (PTP1#A2-X117:1..5) Word5 | x X X X

x:  Value can be assigned for the selection parameters (BE can only be assigned once in the same index
of dlhkselection parameters!)

1) ¢alue 1010 cannot be set, but reset is always possible from PMU.

Factory setting: xG: for basic setting with PO77=0
xR: for reserve setting with P077=0
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4.3.1.1.4  Selecting the source for control word 1 (bit 8-15)

Bit
Selection P. basic setting
Selection P. reserve setting

[ value [ Source | | | | | | | | |
0000 | Constant value = 0 XG/R | XxG/R XG/R| X XG/R
0001 [ Constant value = 1 X [|XG/IR | xG/R %G/R
1001 |CUR, BE1, -X101:9 X X X X X X
1002 |CUR, BE2, -X101:10 X X X X X X
1003 |CUR, BE3, -X101:11 X X X X X X
1004 |CUR, BE4, -X101:12 X X X X X U( X
1005 |CUR, BES5, -X101:23 X X X X X X X
1010 |PMU
2001 |SST1 (PMU -X300 or -X100:1...5) X X X X X X
Word1
2004 | SST1 (PMU -X300 or -X100:1...5)
Word4
OPTIONS
3001 | CB/TB (Word1) X X T X X X X
3004 |CB/TB (Word4)
4101 (SCI 1 and 2, Slave 1,BE1 X X X X X X X
4102 BE2 X X X X X X X
Consecutively to x Ol X X X X X
4110 BE10 X X X X X X
4111 |only SCI 2, Slave 1,BE11 X X X X X X X
4112 BE12 X X X X X X
Consecutively to X X X X X X
4116 BE16 X X X X X X
4201 (SCI 1 and 2, Slave 2,BE1 X X X X X X
4202 BE2 X X X X X X X
Consecutively to X X X X X X X
4210 BE10 X X X X X X X
4211 only SCI 2, Slave 2.BE11 X X X X X X X
4212 BE12 X X X X X X X
Consecutively,to X X X X X X X
4216 BE16 X X X X X X X
4501 | SCB-SST (USS./Péer:t-Peer) Wordl | X X X X X X X
4504 | SCB-SSTUSS /Peer-t-Peer) Word4
6001 |SST2 (REP1 A2-%117:1..5) Word 1 X X X X X X X
Coenseécutively to X X X X X X X
6005 |SST2 (PTP1, A2-X117:1..5) Word 5 X X X X X X X
x: Valugycan be assigned for the selection parameters
Factory'setting: xG: for basic setting with PO77=0
xR: for reserve setting with PO77=0
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4.3.1.1.5 Selecting the source for control word 2 (bit 16-23)

Bit
Selection P. basic setting
Selection P. reserve setting

[Value [ Source L 1 0 [ [ [ |

0000 | Constant value = 0 XG/R | XxG/R xG/R
0001 | Constant value = 1 X X X
1001 [CUR, BE1, -X101:9 X X X
1002 |CUR, BE2, -X101:10 X X X
1003 [CUR, BE3, -X101:11 X X X
1004 | CUR, BE4, -X101:12 X X X
1005 [CUR, BES5, -X101:13 X X X
1010 |PMU
2001 |SST1 (PMU -X300 or -X100:1...5)
Wordl
2004 |SST1 (PMU -X300 or -X100:1...5) X X X
Word4 m
OPTIONS
3001 |CB/TB (Word1)
3004 | CB/TB (Word4) L |« X
4101|SCl 1 and 2, Slave 1, BE1 N X X
4102 BE2 X X
Consecutively to X X
4110 BE10 X X X
4111 |only SCI 2, Slave 1, BE11 X X X
4112 BE12 X X X
Consecutively to X X X
4116 BE16 X X X
4201 [SCl 1 and 2, Slave 2, BE1 X X X
4202 BE2 X X X
Consecutively to X X X
4210 BE10 X X X
4211 only SCI 2, Slave 2, BET% X X X
4212 BE12 X X X
Consecutively tQ X X X
4216 BE16 X X X
4501 | SCB-SST (USS/Reerdt-Peer) Word1
4504 [ SCB-SST (USS /Peelt-Peer) Word4 X X X
6001 |SST2 (PTRL, A2-X117:1..5) Word 1 X X X
Consecutively to X X X
6005 |SST2 (PTP1, A2-X117:1..5) Word 5 X X X
X: Value can be assigned for the selection parameters
Factowy setting: xG: for basic setting with PO77=0
XxR: for reserve setting with P077=0
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4.3.1.1.6  Selecting the source for control word 2 (bit 24-31)

Bit
Selection P. basic setting
Selection P. reserve setting

| value | Source | | |

0000 | Constant value = 0 xG/R X
0001 | Constant value = 1 xG/R X XG/R | XxG/R ; d

1001 |CUR, BE1, -X101:9 X
1002 |CUR, BE2, -X101:10

1003 |CUR, BE3, -X101:11

1004 | CUR, BE4, -X101:12

1005 |CUR, BES5, -X101:13

1010 |PMU

2001 |SST1 (PMU -X300 or -X100:1...5)
Word1

2004 | SST1 (PMU -X300 or -X100:1...5) X X X X
Word4

X X [>x< |x
X [x [> |x|x
X X [>x< [x
XA4% | X< | >
XX > |x|x X

OPTIONS

3001 [ CB/TB, Word1 |
3004 [ CB/TB, Word4 X

4101 |SCI 1 and 2, Slave 1,BE1
4102 BE2
Consecutively to v
4110 BE10
4111 |only SCI 2, Slave 1,BE11
4112 BE12
Consecutively to
4116 BE16

4201 |SCI 1 and 2,Slave 2,BE1 b

4202 BE2

Consecutively to

4210 BE10

4211 only SCI 2, Slave 2,BE11
4212 BE12
Consecutively,to

4216 BE16

4501 | SCB-SST (USS,/Peer:t-Peer) Word1l
4504 | SCB-SSTAUSS /Reer-t-Peer) Word4

6001 [SST2 (PLP1A2-%117:1..5) Word 1
Censeécutively to
6005 [SST2 (PTP1, A2-X117:1..5) Word 5

XXX XXX XX IX XXX [X]|X

XX XXX XXX EX XXX [X][X]|X[X}§X
XXX XXX XXX XX XX [X[X|X[X§X
XX XXX XXX EX XX |X[X][X]|X[X}§X
XXX XXX [X X XX XX [X[X|X[X§X
XX XXX XXX EX XXX [X]|X]X[X

X [X X X
XXX X
X [X X X
XXX X
X [X X X

x: Valugycan be assigned for the selection parameters

Factory'setting: X: for P590/P591
xG: for basic setting with PO77=0
xR: for reserve setting with PO77=0
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4.3.1.1.7 Significance of control word (1 and 2) commands

The status of the rectifier/regenerating unit can be read in the operating display r000: e.g. READY-TO-SWITCH-
ON r000=009

The function sequences are described in the sequence in which they are realized.

Bit 0: ONcommand (T "ON")

The command is executed with a positive edge change from L to H (L — H) only in the READY-TO-SWITCH-
ON (009).

After the command has been accepted:

¢ Changeover to the status WAIT FOR LINE VOLTAGE (010)
The main contactor is closed.

+ Changeover to the status READY STATUS(011)

¢ Changeover to the status TEST PHASE (012)
Takes place only if thyristor or ground-fault test (P353,P354) selected.

¢ Changeover to the RUN status(014)
Pre-charging is carried out, followed by normal operation.

Bit 0: OFF1lcommand (L "OFF1")
The OFF1 command (stop) is executed with an L signal.
After the command has been accepted:

¢ The rectifier/regenerating unit discharges the DC link with the fixedydischarge ramp of 2 s to about 20% of
1.35 * PO71.
The firing pulses are then inhibited and the main contagétor\(if installed) drops out.
If the OFF1 command is removed again (ON command) during the discharge process, the latter is
interrupted and changeover is made again to the' RUN (014) status.

+ If the rectifier/regenerating unit is in the REARY status, the firing pulses are disabled and the main contact, if
installed, drops out.

¢ If there is no OFF2 command:
Changeover to the READY TO SWITCH,ON (status (009)

Bit 1: OFF2 command (L "OFF2")

The OFF2 command (electrical) is,realized with an L signal.
After the command has been aceepteds

¢ The firing pulses are inhibitedyand’the main contact drops out.
¢ Changeover into the SWITEH2ON INHIBIT status(008)

0) NOTE

The OFF2*¢d0mmand is simultaneously effective from three sources (P555, P556 and P557)!!

N

Priority of the OFF commands OFF2 > OFF1
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Bit 3: Run enable command (H "Run enable")
The RUN ENABLE command (firing pulse enable) is implemented with an H signal.
After the command has been accepted:

+ If the READY status (011) still applies.
Changeover to the RUN status (014); the firing pulses are enabled and the voltage setpoint is appreached
over the pre-charging ramp.

Bit 3: Run inhibit command (L "Run inhibit")
The RUN INHIBIT command (firing pulses disabled) is implemented with an L signal.
After the command has been accepted:
+ If the RUN status (014) applies:
Changeover to the READY status (01); the firing pulses are inhibited.

Bit 4 to 6: reserved

Bit 7: Acknowledge command (T "Acknowledge")

The command is executed with a positive edge change from L to H (L ->gH)"@nly in the FAULT status (007).
After the command has been accepted:

+ All actual faults are deleted after having been previously transferredyinto the diagnostics memory

¢ If no faults are present:
The drive changes into the status SWITCH-ON INHIBIT (Q08)

¢ If actual faults are present:
The drive remains in the FAULT status (007).

ot

The acknowledge command is simultaneousiyeffeetive from three sources (P565, P566 and P567) and
always from the PMU!

Bit 8: Inching 1 ON command (T "Inchifig 1 ON")

The command is executed with a pesitive edge change from L to H (L — H) only in the READY-TO-SWITCH-
ON status (009).

After the command has been accepted

+ an ON command is automatically executed (description, refer to control word bit 0).

Bit 8: Inching 1 OFF eemmand (L "Inching 1 OFF")
The command js'executed,with an L signal.
After the command hasfbeen accepted:

¢ An OFF 1 command is automatically executed (description, refer to control word bit 0).

Bit 9: 4nching 2 ON command (T "Inching 2 ON")

The cemmand is executed with a positive edge change from L to H (L — H) only in the READY-TO-SWITCH-
ONsstatus (009).

Afterithe command has been accepted

¢,'an ON command is automatically executed (description, refer to control word bit 0).
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Bit 9: Inching 2 OFF command (L "Inching 2 OFF")
The command is executed with an L signal.
After the command has been accepted:

¢ An OFF 1 command is automatically executed (description, refer to control word bit 0).

Bit 10: Control from the PLC command (H "Control from the PLC")
The command is executed with an H signal

Process data PZD (control word, setpoints) originating from a PLC which were sent via the SST1 interface of
CUL1, the CB/TB interface (option) and the SST/SCB interface (option), are only evaluated if th&zcommand was
accepted.

¢ |If several interfaces are operational, only the process data of the interfaces are evaluatediwhich transmit the
H signal.

¢ For an L signal, the last values are retained in the appropriate dual port RAM of the,interface.

An H signal appears in the visualization parameter r550 "control word 1", if one of the interfaces transmits an H
signal!

Bit 11: Ud reduction command (H "Ud reduction requested")
(See also Chapter 4.3.10.2)

The command is executed with an H signal.
After the command has been accepted:
¢ The DC link voltage setpoint drops to the value set with P318:

P318

Setpoint =1.35xU e —
p * YSupply,rectifier * 100.00%

If the value of P330 is even, Ud setpoint lowerifig takes place abruptly. If it is odd, the setpoint is ramped
down according to the discharge time in P330.
+ At the same time, the intermediate DC link veltageythreshold for enabling the regenerating bridge is reduced

. . . . u i
to the following value if an autotransformer‘isfhot present (i.e. when —>uPPly.regenerating

<1.17):
USupply,rectifier

P318

1.35xU ; .
* Y Supply,regenerating * 100:00%

This causes the signal "Regef€rating’ready" (status word 1, bit 10) to switch to low.
¢ The DC link should now discharge.
¢ When the DC link voltage drops below the following threshold value

P318 2%
1.35% USuppIy,rectifier * 100.00% + 100% x1.35xP071

the message "Ud reduced" (status word 1, bit 13) is issued, and a converter connected to the DC link can
regenerate. At the same time as the message "Ud reduced" is issued, for which the hysteresis of P319
applies, the regeénerating bridge is enabled such that the DC link voltage threshold for the message
"Regenetating ready" is set to a higher value.

¢ The appearance of a trailing edge of the Ud reduction command causes the output of the ramp-up/return
element (precharging time P329) to be set to the current value of DC link voltage so that the DC link voltage
setpoint can ramp up again from this value.

#u The L signal of the Ud reduction command causes the "Ud reduced" message (status word 1, bit 13) to be
held low (regardless of the DC link voltage level)
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Bit 12: Regenerating enable command (H "Regenerating enable")
The REGENERATING ENABLE command is executed with an H signal.
After the command has been accepted:

¢ The regenerating bridge of the rectifier/regenerating unit is enabled (firing pulse enable).

Bit 12: Regenerating inhibit command (L "Regenerating inhibit")
The REGENERATING INHIBIT command is executed with an L signal.
After the command has been accepted:

¢ The regenerative branch of the rectifier/regenerating unit is inhibited (firing pulse inhibit)s

Bit 13: Fault, external 3 command (L "Fault, external 3")
The command is executed with an L signal.
After the command has been accepted:

+ Changeover to the FAULT status (007) (fault FO38)
The firing pulses are inhibited and the main contactor, if installed, drops/out (See also Chapter 7 ""Faults and
Warnings").

Bit 14: Power direction command (H " Motoring "; L " Generating ¥)

The command is used to specify the power direction.

With an H signal only the rectifier bridge can carry current, and,withtan L signal only the regenerating bridge.

Bit 15: Fault, external 1 command (L "Fault, external®d)
The command is executed with an L signal.
After the command has been accepted:

+ Changeover to the FAULT status (007) (fault,F035)
The firing pulses are inhibited and the main,contactor, if installed, drops out.(see also Chapter 7 ""Faults and
Warnings")

Bit 16 and 17: reserved

Bit 18: Reserve data set RDS bit.0 (LSB) command

In conjunction with bit 19 "RDS bitil" ,this command permits changeover between four possible data sets (see
"Data sets" in Section 4.1.2 and "Selecting the data sets" in Section 4.4).

L‘\Zj NOTE

The values in‘thefdatagets must be meaningful. This is the case, for example, when current identification (see
Section 4.3.9.7) hasbeen carried out for the currently selected reserve data set or when a valid data set has
been copied using copy parameters (see P055 in Section 5.3). Otherwise errors will be reported.

After the'eommand has been accepted:

+ Jheyparameter settings of the corresponding data set in the closed/open-loop control are activated.

Bit,19: Reserve data set RDS bit 1 (MSB) command

Im,conjunction with bit 18 "RDS bit 0", this command permits switches over between four possible data sets (see
bit 18).
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Bits 20 to 22: reserved

Bit 23: 12-pulse mode selection command (H "12-pulse mode is selected")

The command is executed with an H signal and causes a change in operational behavior from that of a single
unit (i.e. a "normal" single unit becomes a 12-pulse master or a 12-pulse slave depending on parameter P587
or control word bit 27). See Section 3.8.4 for further details.

Bits 24 and 25: reserved

Bit 26: Fault, external 2 command (L "Fault, external 2")

The command is recognized with an L signal and does not become active until the pre-charging time (P329)
and an additional time delay of 3000 ms has elapsed when the operating mode RUN is active. During formation
(P052=20) or circuit identification (P052=21), the command is ineffective.

After the command has been accepted

¢ Changeover to the FAULT status (007) (fault FO36)
The firing pulses are inhibited and the main contactor, if installed, drops out (see alsg, Chapter 7 "Faults and
Warnings").

Bit 27: Master/slave changeover (H "Slave S/F unit"/L "Master S/F unit")
The command switches between slave and master mode.

Slave S/F unit: The closed-loop control operates with an external, D€ link current setpoint
Even when a thyristor test is selected (P353=1,2 or3) if Ud > 5% it does not wait in
state 0012 and the thyristor test is not carried out.

Master S/F unit: The closed-loop control operates with @an‘external DC link current setpoint

Bit 28: Alarm, external 1 command (L "Alarm, externalglt)
The command is executed with an L signal.
After the command has been accepted

¢ The operating status is retained. An alarm messageyA015) is output (also refer to Section 7 "Fault and
Alarm Messages")

Bit 29: Alarm, external 2 command (L "Alarmexternal 2")
The command is executed with an L signal:
After the command has been accepted:

¢ The operating status is retained."An alarm message (A015) is output (also refer to Section 7 " Fault and
Alarm Messages ")

Bit 30: Selection, basic/reserve setting command (L "Basic setting / H "Reserve setting")
The command activates the BASIC SETTING with an L signal and the RESERVE SETTING with an H signal
After the command has been accepted:

¢ The parameter settings of the basic or reserve setting for the control word itself, the setpoint channel, and
the closed-loop control are activated (see "Data sets" in Section 4.1.2 and "Selecting the data sets" in
Section 4.4).

Bit 31: Main‘eontactor checkback signal command (H "Main contactor checkback signal")

This eommand permits you to include an auxiliary contact of the main contactor in the unit control circuit (an H
sigpal implies that the main contactor has picked up).

After'the command has been accepted:

3 An operating status > 0010 is permitted
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4.31.2 Status word (status word 1 and status word 2)
43121 Introduction and application example

Status words 1 (bits 0 to 15) and 2 (bits 16 to 31) issue messages and commands from the
rectifier/regenerating unit to external destinations.
Their particular status can be read-out via parameters r552 or r968 (status word 1) and r553 (status word 2)x

An overview is provided in Section 4.3.1.2.2 "Overview of the status word".
The significance of the possible messages and commands to the outside is described in Section 4.3.1.2.4
"Significance of the status word messages".
Each status word bit is assigned a selection parameter, which defines, to which destination this bit is"sent (refer
to Section 4.3.1.2.2, right-hand column).
The selection parameters for the destinations are indexed twice as follows:
Index: 1001  Selecting a terminal on the CU / PEU board (basic converter)

i002  Selecting a terminal on the SCI 1/2 board (option)

An overview of the possible destinations, which are assigned fixed values, is providedfn Section 4.3.1.2.3

"Selecting the destinations for the status word".
S
NOTE ﬁ\

For the output of faults, alarms and switch-on inhibit of the status word (HIGH active) via the terminal strip,
then these are LOW active at the terminals (binary outputs) (i.e.: the'felay drops out)!

This is also true for possible option boards!

Also refer to Section 4.3.3 "Binary outputs"

Example:

Status word bit 0 1 2 3 31
€5
o I
L5 2
o= = o B
B 2 2
o S

Meaning oL - £ h s o
ez - = .
22 | 3% <8 (| =R 55
S o = T & 3o g
i c x c o g < oo
L a6 I - o - o

Select

parameter P600 P601 P602 P603 P P P631

Term. on CUR i001=4 |i001=4W|i00T=, |i001=4 |i001=4, |i001=4 |i001=4

Termon SCI 1/2 |i002= | 4 [i002= | A{)i002= | 4 |i002= | 4 |i002= |4 |i002= |  |i002= | o

Value 0000{100%)1002 0000|4101 4112|4201 4205 4212
© o
— I - - N N N
Ir|ds K e |2 o g
Dest. B (@ o n |8 x | & ] ]
[} Y oS o (0 0 | %) N~
s 135138 | 2|33 |22 |3% |o%
2 |[oxX|oX 2 |pm O @|h o o o O o
Index 1 Index 2
Terminal on CUR Terminal on SCI 1/2
(Option)

"Run" signal: - at terminal -X104:19/20 of the CUR
- at terminal of the binary output 5 of the SCI (option),which is coded as slave 2

Siemens AG  6SE7087-6AK85-1AA0 4-23
Rectifier/Regenerating Unit  Operating Instructions



Start-Up 09.02

4.3.1.2.2 Overview of the status word (status word 1 and status word 2)

11 9

O I O S I L

7 5 3 1

O T Y B A I L |

PMU Display
"Status word 1" (visualization parameter r552 or r968)
Bit | High Low Comments Dest.
selection
0 |Ready-to-switch-on Not ready to switch on RP600
1 |Ready Not ready P601
2 |Run Firing pulses inhibited P602
3 |Fault No fault Inverted for terminal strips! RP603
4 [No OFF 2 OFF2 P604
5 always High
6 | Switch-on inhibit No switch-on inhibit Inverted for terminalstrips! P606
7 |Alarm No alarm Inverted for terminal strips! P607
8 | No setpt. act. val. deviation | Setpt. act. value deviation | Can be parameterized P608
9 | PZD control requested always "High#
(for CB,TB{SSTISST/SCB)
10 | Regenerating ready Regenerating not ready P610 1)
11 | Fault, undervoltage No undervoltage fault Invertediforiterminal strips! P611
12 | Main contactor energized | Main contactor not Can only_ be connector for P612
energized tepminals CUR or SCI!
13 | Ud reduced Ud not reduced P613 1)
14 | Motoring Generating P614 1)
15
27 25

I I O O O

23 21 19 17

S I B W I L |

PMU Display
"Status word 2" (visualizatign Earameter r553)
Bit | High Low C I Comments Dest.
LN selection
16
17
18 | Current active Currentilimit not active Inverted for terminal strips! P618 1)
19 |Fault, external 1 No fault, external 1 Inverted for terminal strips! P619
20 | Fault, external 2 No fault, external 2 Inverted for terminal strips! P620
21 | Alarm, external N© alarm, external Inverted for terminal strips! P621
22 | Alarm i2t power sgctions No alarm, i2t power Inverted for terminal strips! P622
section

23 | Fault, overtemp., pss. No fault, overtemp. p.s. Inverted for terminal strips! P623
24 | Alarm, overtemp4 p.s. No alarm, overtemp., p.s. | Inverted for terminal strips! P624
25
26
27
28
29
30
31 | Rre-€harging active Pre-charging not active P631
1) The meaning of this bit is different for the rectifier/regenerating unit than for the converter
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4.3.1.2.3  Selecting the destinations for the status word  (bits 0 - 31)

For the selection parameters P600 to P631, in which the destination of the appropriate bit can be specified,
then the indices are uniformly assigned as follows:

Index 1001  Selecting aterminal on the CUR board (basic converter)
i002  Selecting a terminal on the SCI 1/2 board (option)

Index 001 Selecting a terminal on the CUR board (basic converter)
Value |Destination

0000 |[No destination Factory setting, except P603
1001 |[CUR, BAL, -X104:17/18,

1002 |[CUR, BA2, -X104:19/20, Factory setting, for P603
Index 002 Selecting a terminal on the SCI 1/2 board (optien)

Value |Destination

0000 |[No destination Factory setting

4101 |SCl1and2,Slave 1, BAl

4102 BA2

4103 BA3

4104 BA4

4105 BA5

4106 BA6

4107 BA7

4108 BA8

4109 |only SCI 2,Slave 1, BA9

4110 BA10

4111 BA1l

4112 BA12

4201 |SCI1and 2,Slave 2, BAl

4202 BA2

4203 BA3

4204 BA4

4205 BAS

4206 BA6

4207 BA7

4208 BA8

4209 |only SCI 2'Slavef2, /BA9

4210 BA10

4211 BA1l

4212 BA12
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4.3.1.2.4  Significance of the status word messages

NOTE J

When faults, alarms and switch-on inhibit of the status word are output (HIGH active) via the terminal sfrip,
then these are LOW active at the terminal strips (binary outputs) (i.e.: relay drops out)!
This is also valid for possible option boards!
Also refer to Section 4.3.3 "Binary outputs"

Bit 0: Signal, "Ready to switch-on" (H)

An H signal indicates that the operating status SWITCH-ON INHIBIT (008) or READY-TO-SWIECH-ON (009) is
available. The firing pulses are inhibited.

Bit 1. Signal, "Ready" (H)

H An H signal, indicates that the operating status READY (011) or PRE-CHARGING (010)/isfavailable. The
firing pulses are still inhibited.

Bit 2: Signal, "Run" (H)

An H signal indicates that the operating status RUN (014) is available. The firing pulses are enabled and the
output terminals are live.

Bit 3: Signal, "Fault" (H)

An H signal indicates that the operating status FAULT (007) is availableif the*fault is output at a terminal strip
(CUR, SCI1/2) an L signal appears there for this fault message.

Bit 4: Signal, "OFF2" (L)
An L signal indicates that an OFF2 command is present via thé contrgl word (bit 1).

Bit 5: reserved

Bit 6: Signal, "Switch-on inhibit" (H)

An H signal indicates that the operating status SWIRCH-ON INHIBIT (008) is present. The message remains as
long an OFF2 command is applied over the contraelword, (bit 1) and/or an ON command is still applied the
control word (bit 0) (edge evaluation).

If the message is output at a terminal strip (CUR,/SCB1) an L signal appears there for this message.

Bit 7: Signal, "Alarm" (H)

An H signal indicates that an alarm (Axxx) isspresent. If the alarm is output at the terminal strip (CUR, SCB1), an
L signal appears there for this alarm.

Bit 8: Signal, "Setpoint/actual-value'deviation" (L)

The L signal indicates that the dbsolute value of the difference between the Ud setpoint and the Ud actual value
is greater than or equal to a progsamimable deviation (P517 "Setpoint/actual-value deviation Ud" for longer than
the "Setpoint/actual-value deviation time" (P518). The bit is again set high as soon as the absolute value of the

difference between théWld setpoint and the Ud actual value is less than the deviation (P517).

Bit 9: Signal, "PZD contrel requested"” (H)
An H signal is always‘presént.
Bit 10: Message, "Regenerating ready" (H)

An H signal indicates that the rectifier/regenerating unit us ready to feed power back into the system (see
control word/bit 11 in Section 4.3.1.1.7).

Bit 11: Méssage, "Fault" (reserved, L)

An L signakis always present. If the fault signal is output to a terminal block (CUR, SCI 1/2), an L signal appears
there, fow this fault.

Bitad2: Signal, "Main contactor energized" (H)

JThis message is identical to the status of the relay contact at terminals 9-4/5 with which a main contactor can be
driven.
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Bit 13: Message, "Ud reduced" (H)
An H signal indicates that the DC link voltage has been reduced below the following value:

P318 2%
+

1.354%U ifi —
* YSupply,rectifier * 100% 100%

x1.35xP071

The signal changes from H to L when the DC link voltage exceeds the following threshold:

P318 2% +P319
1.35 x Usypply,rectifier * + (

%1.35xP071
100% 100%

L signal ("Ud not reduced") is also output for as long as control word 1, Bit 11=0 ("No Ud reduction requested")
is pending and for as long as no Ud reduction command for current-dependent Ud reduction_has been
generated internally.

Bit 14: Message, " Motoring mode" (H)

An H signal indicates that the rectifier bridge is carrying current or is ready to cargy, cuftent or that neither the
rectifier nor the regenerating bridge is carrying current.

Message, " Generating mode" (L)

An L signal indicates that the regenerative bridge is carrying current or is ready tocarry current or that neither
the rectifier nor the regenerating bridge is carrying current.

Bits 15to 17: reserved

Bit 18: Message, "Current limit active" (L)

An L signal indicates that the rectifier/regenerating unit is opefatingyat the current limit. If the message is output
at a terminal (CUR, SCB1), an L signal appears there for this message

Bit 19: Signal, "Fault, external 1" (H)

An H signal indicates that a "Fault, external 1" is presentdn control word bit 15. If this fault is output at a terminal
strip (CUR, SCBL1), an L signal appears there fof this faultsSignal.

Bit 20: Signal, "Fault, external 2" (H)

An H signal indicates that a "Fault, external 2" is‘present in control word bit 26. If this fault is output at a terminal
strip (CUR, SCB1), an L signal appears there fonthis fault signal.

Bit 21: Signal, "External alarm" (H)

An H signal indicates that an "Alarmgexternal 1" is present in control word bit 28, or an "alarm, external 2" in
control word, bit 29.
If this fault is output at a terminal,strip. (CUR, SCB1), an L signal appears there for this fault signal.

Bit 22: Signal, "Alarm 12t pewersgetion" (H)

H signal indicates that the "12galapm power section” (A025) is present. Also refer to Section 7 "Fault and Alarm
Messages".
If this alarm is output at'aterminal strip (CUR, SCB1), an L signal appears there for this fault signal.

Bit 23: Signal #Overtemperature fault signal power section (H)

An H signal indigates that an "Power section temperature too high" fault (FO23) is present. Also refer to Section
7 "Fault and AlarmiMessages”.
If this fault is output at a terminal strip (CUR, SCB1), an L signal appears there for this fault signal.

Bit 24: Signal “©vertemperature alarm power section" (H)

An H signal indicates that the "Power section temperature too high" alarm (A022) is present. Also refer to
Section, 7*Fault and Alarm Messages". If this fault is output at a terminal strip (CUR, SCB1), an L signal
appears;there for this fault signal.

Bits, 25 to 30: reserved
Bit31: Signal, "Pre-charging active" (H)

An H signal indicates that the DC link has been charged following a successful ON command.
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4.3.1.3 Setpoints

The only possible setpoint selection that can be programmed on a rectifier/regenerating unit is the selection of
the 1d setpoint for a rectifier/regenerating unit in slave mode (e.g. the slave rectifier/regenerating unit in 12-pulse
operation) using parameter

(See also Chapter 5 "Parameter list")

The control word command can be used for effecting the changeover:

"Basic and reserve settings"
See Section 4.4 "Function diagrams"

The source for the setpoint is defined using values:

Value entry in  Index1 i001  active when "basic setting" selected" (control word)
Index2 i002  active when "reserve setting" selected (control word)

Value assignment for P486 "Source ld-setpoint™:

| value | Source |

0000 [Constant setpoint =0 Factory setting: P486 1001, i002

2002 SST1 (PMU -X300 or -X100:1...5) Word2

2003 Word3

2004 Word4 <« only,if word 4 is not assigned for "control

word 2 with 2004 (Section 4.3.1.1)

consecutively to
2016 Word16

OPTIONS
3002 CB/TB Word2
3003 Word3
3004 Word4 < only if word 4 is not assigned for "control

word 2 with 3004 (Section 4.3.1.1)

consecutively to
3016 Word16)

4101 |[SCB1 with SCI 1,Slavel, analog input AE1

4102 AE2

4103 AE3

4201 |SCB1 with SCI 1,Slave2,analeg input AE1

4202 AE2

4203 AE3

4501 SCB-SST (only‘Reer/to Peer, Word1) < only if word 1 is not assigned for "control
word 1 with 4501 (Section 4.3.1.1)

4502 WSS /P€erto Peer, Word2

4503 USSW¥Peer to Peer, Word3

4504 USS /Peer to Peer, Word4 < only if word 4 is not assigned for "control
word 2 with 4504 (Section 4.3.1.1)

4505 USS /Peer to Peer, Word5

4506 only USS, Word6

consecutively to
4516 only USS, Word6

6002 SS12 (PTP1, A2-X117:1..5) Peer-to-Peer, Word2
6003 SST2 (PTP1, A2-X117:1..5) Peer-to-Peer, Word3
6004 SST2 (PTP1, A2-X117:1..5) Peer-to-Peer, Word4
6005 SST2 (PTP1, A2-X117:1..5) Peer-to-Peer, Word5
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43.1.4 Actual values

All available parameter numbers (0 to 999) can be entered into the actual value parameters, sorted accordingto
destinations (refer to the following).
The parameter value of the entered parameter number is output at the selected destination.

Note: - When specifying parameter numbers, which are indexed, the value of the first index (.i001) is always
output!
- When specifying "0", no output is made to the appropriate destination!

Destinations:

P655 "CUR-AA actual values"
Output via the CUR control terminal strip (Section 3.3)
Analog output 1 (-X102:14 / reference potential -X102:15)
(refer to Section 4.3.5 "analog output")

P680 "SST1 actual values"
Output via the basic converter interface SST1
Indices: i001  Word 01 of the telegram (PZD)
U U
i016  Word 16 of the telegram (PZD)
(refer to Section 4.3.6.1 "basic converter interface SST1")

Destination, options:

P664 "SCI-AA actual values"
Output via the SCB1 interface with SCI1
(also refer to the Instruction Manual for the option heards)

Indexes 1001 Destination: Analog output*¢,from slave 1
i002 Destination: Analegyoutput 2 from slave 1
i003 Destination: Analog putput 3 from slave 1
i004 Destination: Analeg output 1 from slave 2
i005 Destination: Ahalogieutput 2 from slave 2
i006 DestinationsAnalog,output 3 from slave 2

P690 "SCB actual values"
Output via the SCB1 interfacefwith pé€er-to-peer protocol or SCB2
(also refer to the Instruction Manual for the option boards)

Indexes: 1001 Destination: Word 01 of the telegram (PZD)
U U
i016 Destination: Word 16 of the telegram (PZD)

P694 "CB/TB actual values"
Output via the CB onlBfinterface
(also refer to the Instruction Manual for the option boards and Sections 4.3.6.2 "DPR")

Indices: “G00% Destination: Word 01 of the telegram (PZD)
U U
1016 Destination: Word 16 of the telegram (PZD)
g
NOTE
&

For telegram data transfer (P680,P690,P694), it is generally necessary/practical to assign "Word 01 of the
telegram (PZD)" with status word 1 (r968 or r552)!
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4.3.2 Binary inputs

5 binary inputs (24V) which can be parameterized at the control terminal strip (board CUR, -X101) to enter
commands, external faults/alarms as well as a checkback signal to the rectifier/ regenerating unit control word.

Connecting-up:
Refer to Section 3.3 "Control terminal strip"

Parameterization:
Refer to Section 4.3.1.1 "Control word"

Function of the binary inputs for factory setting with PO77 = 0 (see Section 4.3.9.1):

Binary input 1 ON/OFF 1 command (control word bit 0)
for RESERVE SETTING (binary input 5 = high state)
Binary input 2 OFF2 command "pulse inhibit" (control word bit 1)
for RESERVE SETTING (binary input 5 = high state)
Binary input 3 Acknowledge (control word bit 7)
for RESERVE SETTING (binary input 5 = high state)
Binary input 4 No function
Binary input 5 RESERVE/BASIC SETTING (control word bit 30)
4.3.3 Binary outputs

2 binary outputs, which can be parameterized, for the gutpat,of signals and external commands of the
rectifier/regenerating unit status word.

Connecting-up:

Binary output 1 on the CUR control terminal'strip (connector X104 / NO contact):
Refer to Section 3.3 "Control terminal strip "

Binary output 2 on the CUR cofitrol terminal strip (connector X104 / NO contact):
Refer to Section 3.3 "Controlterminal strip"

Parameterization:

Refer to Sectiof 4.34..2 "Status word "

Factory setting:

Binary output 1 Nofunction (relay always de-energized)
X104 on the CUR

Binary output 2 Fault#(status word bit 3)

X104 on the CUR

\ . NOTE

When faultst‘alarms and switch-on inhibit of the status word (HIGH active) are output via the terminal strip,
thesé aresllOW active at the terminal strip (binary outputs) (i.e. relay drops out)!
Alse refer to Section 4.3.1.2 "Status word".
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4.35 Analog output

1 analog output, which can be parameterized, at the control terminal strip (board CUR, -X102 / Section 3.
to output actual values and other internal rectifier/regenerating unit quantities.

Analog output: - Voltage range: = 10V
- Resolution: 39mV (8 bits + sign)

- Accuracy: + 5%

- Smoothing: 20ms

- Output current: max. £ 5mA

- Short-circuit proof and non-floating

4
Connecting-up: %
Refer to "Control terminal strip”, Section 3.3 \2

Parameterization:
Also observe "Function diagram, analog output CUR", Section 4.4!

+ Enter the parameter number (0 to 999) whose value is to output, in QAA actual values".

+ Set the analog output gain factor in P656 "CUR-AA gain".
(setting range: -320.00V to +320.00V / pre-setting: + gain of 1)
¢ Set the offset in P657 "CUR-AA offset". x

(setting range: -100.00V to +100.00V / pre-setting:+0.00V < no offset)

The following is obtained for the calculation e ction diagram, analog output CUR":

Uoff =

(Parameter 4 ' A’] x Gain in [V] J + Offset in [V]

1
Pre-assignment (gain of 1 and no foseo 100% = 10V

N

The parameter value in [%] fok&opriate parameter number can be taken from the parameter list,

Chapter 5! O

Q>®
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. Configuring examples:
Example 1: Available: PO71 (line voltage) = 400 V
Required: Map the actual DC link voltage r037 between 400 and 600 V to 0.0 o

+10.00 V at the analog output

¢ Connect-up parameter R0O37 at the analog output:
P655 "CUR-AA actual values" = 037

+ Converter the required output range in [%]: \%

L 4

r037 should be taken from the parameter list, Section 5:

Analog output: 100% = 1.35 x PQO71 (in this case: 1.35x 400 V = 54%

Thus, the following is obtained for the range to be represented:

400 V — 74.05% (Parameter value PWE1) to be represented asiUyff; = 0.00 V

600 V — 111.07% (Parameter value PWE2)  to be repre Uoffp = +10.00 V
+ Define gain factor P656 and offset P657:

The following is obtained from the formula show!

Gainfactor [v] = (Uofra[v]- Uoti2[V)x100% _ (0.00 100 V) x 100 %
PWE1[%]|- PWE2 %] 7{ 11.07 %
~10,00 V x 100
=T A o7
-37% (b
Offset [V]

27.03V x74.05%
100 %

To be adjusted: N P656 = +27,03V
ffset: P657 = -19,98V
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Example 2: Available: PO75 (rated DC current) = 420 A

Required: Map the output current r035 between -630 and +630 A to -10.00 V to
+10.00 A at the analog output

+ Connect-up parameter r035 at the analog output: Q

P655 "CUR-AA actual values* = 035 < : ,

+ Convert the required output range in [%]:
r035 should be taken from the parameter list, Section 5: L 4

Analog output: 100% = P075 %
Thus, the following is obtained for the range to be represented: \
-630 A — -150% (Parameter value PWE1) represented as V% ooV

+630 A — 150% (Parameter value PWE?2) represented as V 0.00V

+ Define gain factor P656 and offset P657:

The following is obtained from the formula shown abon
— 0 — 0,
Gainfactor [v] = (Uofra[V]-Uofr2 [V 100% _ (-10.00 )% 100 %
PWE1[%]|- PWE2 [%] ~150 %
— 0,
_—20.00Vx100% _ 6.67V \

- ( 6.67 V x (-150.00 %)]

Offset [V]
100 %
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4.3.6 Serial interfaces
43.6.1.1 Basic converter interface SST1

The USS protocol (universal serial interface) is implemented at the basic converter interface SST1.

The following documentation is available depending on the particular application of the SST1 basic convertet
interface:

. Connection of higher-level programmable controllers with USS protocol:
SIMOVERT Master Drives
Use of the serial interface with USS protocol

Order No.: 6SE7087-6CX87-4KB0
. Additional general comments regarding connecting-up and parameterization:
. Connecting-up: Also refer to "Control terminal strip" Section 3.3

NOTE SI

Communications can either be realized via the terminal strip of CUR-X100 (RS$485ystandard) or the interface
connector on PMU-X300 (9-pin SUB D connector / RS485 or RS232)

Only one of the two possible connections (-X100 or -X300) may be used!

NOTE &

The bus terminating resistors (total 150 Q) must be switchedzin at the last bus node (slave).
To realize this, jumpers of DIP-FIX switches S1 and S2 must betelosed on board CUR!!

¢ Parameterization:

— Defining the interface: P683 to P687

— Define the process data (control word, statds word, setpoints, actual values) for the interface:
Refer to "Process data" Section 4.3.1

— Enabling parameterization: ~ P053/or P927

NOTE

The factory setting (refer to "Parameter list" Chapter 5) can be used if the SST1 basic converter interface is
not used!

4.3.6.1.2 Basic gonverter interface SST2 (A2-X117), see Section 9.6, Options
4.3.6.2 Dual-peft RAM (DPR for SCB, CB, TB)

The dual-port RAM is the internal interface on the CUR (-X107) to connect possible option boards via the
backplane bus of the electronics box (LDA bus adapter required).

Possible‘gption boards: TB (Technology board);
SCB (serial communications board); CB (Communications board).

To connect possible option boards and parameterize the interface, also refer to the Section 3.5 "Recommended
circuits” as well as in the appropriate Instruction Manuals to the various option boards.

Additional information can be taken from Sections 4.3.1.1 to 4.3.1.4 "Control word, status word, setpoints,
actual values".
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4.3.9 Function selection (P052)

Function selection is activated via parameter P052 and permits various special functions during the start-up
phase.

Access stage 2 (P051 = 2) must be enabled and the rectifier/regenerating unit may only be in the "Run” (R)
status. Apart from this, PO53 must be set for parameter enable (e.g. P053=6).

The following functions are available:

- Return from function selection (P052 =0)
- Generate factory setting (P052 =1)
- Initialization (MLFB setting) (P0O52 = 2)
- Download (P0O52 =3)
- Hardware configuration (P0O52 = 4)
- Drive setting (P052 =5)
- Forming (P0O52 = 20)
- Circuit identification (P0O52 =21)
- Display modified parameters (PO52= 22)

The "Generate factory setting”, "Forming", and "Circuit identification" functiohs are automatically reset on
completion, i.e. P052 = 0 ("Return").
The other functions must be manually reset!

4.3.9.1 Generate factory setting (P052 =1 or P970. = 0)

This function is used to reset the parameter values, in accordanéefwith a) the parameter list (dispatch status for
the unit; see Section 5, column 4) and b) parameter PO77 (See below). Only the settings of parameters P070
(MLFB) and P0O77 (type of factory setting) remain unchanged.

The MLFB-dependent parameters P071, PO75 afd RPO76:are set in accordance with the type of the
rectifier/regenerating unit (see Section 4.3.9.24lnitialization").
The parameters dependent on PO77 are setip,aceordance with the table shown below.

In the normal case (P070=0), the values listedyin the parameter list in Section 5 are used as factory settings, so
the table shown below does not have to be considered.

For fast parameterization of special fun€tiong, tising PO77=1 to 6, an appropriate set of factory settings can be
selected for certain parameters in@ccordance with the table shown below. In this manner, for example, certain
terminals of the basic unit can be parameterized fast as sources for certain control word functions.

The following table shows the factoryysettings for the parameters that are dependent on PO77:

Para- Normal Standard Standard Standard cfl:t)?cr;gé\i/\r/ﬂh cfl;?cr;g?/;gh
meters Designation of facto ry Cubicl? with cubicle with cubicle with PMU as OP1S as
depend. the parameter Setting terminals PMU OP1S 12_pulse slave 12_pu|se slave
i on Okgl P077=0 PO77=1 PO77=2 PO77=4 PO77=5 PO77=6
Basic | Res. || Basic [ Res. | Basic | Res. | Basic | Res. | Basic | Res. | Basic | Res.
(i001) | (1002) || (i001) | (i002) | (i001) | (1002) ] (i001) | (i002) ] (i001) | (i002) | (i001) | (i002)
P486 | Src CurrentSetp! 0 0 0 0 0 0 0 0 6002 0 6002 0
P554 Src ON/OFFT 1010 | 1001 || 2001 | 1001 | 1003 | 1010 J 1003 | 2001 | 6001 | 1010 | 6001 | 2001
P555 [Srcl OFF2(electr.)|| 1010 | 1002 || 2001 | 1002 | 1003 | 1010 | 1003 | 2001 | 6001 | 1010 | 6001 | 2001
P561 Src InvRelease 1 1 1 1 1 1 1 1 6001 1 6001 1
P565 Srcl fault reset 0 1003 0 1003 0 0 0 0 0 0 0 0
P566, Src2 fault reset 0 0 0 0 1004 0 1004 0 6001 0 6001 0
P567 Src3 fault reset || 2001 | 2001 || 2001 | 2001 0 0 2001 | 2001 | 2001 0 2001 | 2001
R572,,.[Src RegenRelease 1 1 1 1 1 1 1 1 6001 1 6001 1
P5%5 | Src No ExtFaultl 1 1 1 1 1001 | 1001 | 1001 | 1001 J 1001 | 1001 | 1001 | 1001
R583, |Src 12-pulse mode 0 0 0 0 0 0 0 0 1 0 1 0
B587" | Src Master/Slave 0 0 0 0 0 0 0 0 1 0 1 0
P588 | Src No Ext Warnl 1 1 1 1 1002 | 1002 | 1002 | 1002 ] 1002 | 1002 | 1002 | 1002
P607 Trg Bit Warning 0 0 1001 1001 1001 1001

The factory setting for P607.002 (responsible for the optional SCI1/2 module) is not affected by P077.
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In column 1, the parameters are listed for which the factory setting depends on PO77. The right-hand columns
contain the factory settings for index 1 and 2 of these parameters depending on the value of parameter PO77.
The values in the column "Normal factory setting" (P077=0) are the same as those listed in the parameter list in
Chapter 5 and are in accordance with the standard factory setting.

When P077 is set and the function "Generate factory setting" is selected, all parameters are set to their faetory:
settings, whereby the PO77-dependent factory settings are taken into account.

"Generate factory setting" can be selected in the following statuses: "Switch-on inhibit" (008), “Ready-to-switch-
on" (009) or "Fault" (007).

Procedure:

If a special factory setting dependent on PO77 is not required, i.e. PO77=0, part a) ofthe fallowing procedure is
not required and you start with part b).

a) Start of the procedure when a special factory setting is required, otherwise stast at b) :

U P051 =3 Access stage "Expert mode" to permit aecess to PO77

U P052 =2 Select "Initialize" function to medify'R077

U P key The operating display appears{(00)

U PO77 Select the required PQ77-dependent parameter set in accordance with the
above table

U P052=0 Terminate the funetion¥Initialize"

U P key The operating display appears. Then continue with b) .

b) Start of the procedure when a normalfactory setting is required:

U P052 =1 Function selection, "Generate factory setting"
(or P970 = 0)
U P key The operating display appears (001),

and the following parameters can be re-assigned:

- Factory setting for all parameters according to the parameter list in Chapter
5
(also the board configuration P090/P091) taking PO77 into account

- Data of the rectifier/regenerating unit (from the MLFB / P070)
P071 Rated voltage at the input of the rectifier bridge
PO75 Rated DC current
P0O76 Configuration of the power section

U The operating display "Switch-on inhibit" (008) or "Ready-to-switch-on" (009) appears after the
factory setting has been completed.
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4.3.9.2

This function is used to change the rectifier/regenerating unit MLFB (type setting).

Initialization (MLFB setting) (P052 = 2)

Start-Up

The parameters P071, PO75 and P076 are only set dependent on the new MLFB_when changing the MLFB

"Initialization" can be selected in the following statuses: "Switch-on inhibit" (008), "Ready-to-switch-on" (009) or

The operating display "Switch-ofyighibit" (008) or "Ready-to-switch-on" (009) appears after

Access stage "Expert mode" to permit access to P070

Function selection "Initialization"

Specification of the number of the MLFB of the rectifier/regenerating unit

(rating plate data on the unit) according to the table at.the end of this Section.

Terminate the function "Initialize"

The operating display appears and ofce the MLFB has been modified, the

following parameters are reassigned‘infaccordance with the MLFB:
P0O71 Rated voltage at the‘input to the rectifier bridge

PO75 Rated DC current

PO76 Only the ones pesition is modified

Ones positiony= 2,"when rectifier and regenerating mode is

possible

Onesgposition = 1, when only rectifier mode is possible
(onlyiset when P070 > 101)

"Initialization" has been completed

"Fault" (007).
Procedure:
U P051 =3
U P052 =2
U P070
Y P052 =0
U P key
U

MLFB table:

Brief description of the table‘celumans:

PWE Parameter value (to be entered at initialization / PMU / P070)

MLFB  Machine-readable product designation (see rating plate)

I(n) Rated DC current{in A (P075)

U-KI. Voltage glass, voltage range

BF Type,of ‘eanstruction

PWE MLFBV Rated current | Supply voltage [BF
[A] [V]

0 |none 0,0 0 0
14 [6SE7022-1EC85-1AA0 21,0 3AC 380-480 C
15 | 6SE7022-7FC85-1AA0 27,0 3AC 500-600 C
20 [6SE7024-1EC85-1AA0 41,0 3AC 380-480 C
21) |6SE7024-1FC85-1AA0 41,0 3AC 500-600 C
28 |6SE7027-2FC85-1AA0 72,0 3AC 500-600 C
31 |6SE7028-6EC85-1AA0 86,0 3AC 380-480 C
32 |6SE7028-8FC85-1AA0 94,0 3AC 500-600 C
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PWE |MLFB Rated current | Supply voltage |BF
[A] [V]
36 |6SE7031-4HE85-1AA0 140,0 3AC 660-690 E
38 |6SE7031-5FE85-1AA0 151,0 3AC 500-600 E
39 |6SE7031-7EE85-1AA0 173,0 3AC 380-480 E
42 |6SE7032-2EE85-1AA0 222,0 3AC 380-480 E
43 |6SE7032-2HE85-1AA0 222,0 3AC 660-690 E
44 |6SE7032-4FE85-1AA0 235,0 3AC 500-600 E
46 |6SE7032-7FE85-1AA0 270,0 3AC 500-600 E
47 |6SE7032-7HE85-1AA0 270,0 3AC 660-690 E
48 |[6SE7033-1EE85-1AA0 310,0 3AC 380-480 E
49 |[6SE7033-5FE85-1AA0 354,0 3AC 500-600 E
51 |6SE7033-8EE85-1AA0 375,0 3AC 380-480 E
52 |6SE7034-2FE85-1AA0 420,0 3AC 500-600 E
53 |6SE7034-2HE85-1AA0 420,0 3AC 660-690 E
54 |6SE7034-6EE85-1AA0 463,0 3AC 380-480 E
55 |6SE7035-4FE85-1AA0 536,0 3AC 500-600 E
56 |6SE7035-3HE85-1AA0 536,0 3AC 660-690 E
57 |6SE7036-1EE85-1AA0 605,0 3AC 380-480 E
61 |[6SE7037-7FH85-1AA0 774,0 3AC 500-600 H
62 |6SE7037-7HH85-1AA0 774,0 3AC 660-690 H
63 |6SE7038-2EH85-1AA0 821,0 3AC 380-480 H
66 |6SE7041-0EH85-1AA0 1023,0 3AC,380-480 H
67 |[6SE7041-0FH85-1AA0 1023,0 3AC 500-600 H
68 |[6SE7041-0HH85-1AA0 1023,0 3AC 660-690 H
71 |6SE7041-3FK85-1AA0 1285,0 3AC 500-600 K
72 |6SE7041-3HK85-1AA0 1285,0 3AC 660-690 K
73 |6SE7041-3EK85-1AA0 1383,0 3AC 380-480 K
74 |6SE7041-5FK85-1AA0 1464,0 3AC 500-600 K
75 |6SE7041-5HK85-1AA0 1464,0 3AC 660-690 K
79 |6SE7041-8EK85-1AA0 1780,0 3AC 380-480 K
80 |6SE7041-8FK85-1AA0 1880,0 3AC 500-600 K
81 |6SE7041-8HK85-1AAD 1880,0 3AC 660-690 K
85 |6SE7041-5EH85-1BAO 1500,0 3AC 380-480 H
86 |6SE70413FH85-1BA0 1300,0 3AC 500-600 H
87 |6SE7041-34H8541BAO 1300,0 3AC 660-690 H
88 |6SE7042-1EH85-1BA0 2100,0 3AC 380-480 H
89 |6SE7042-0FH85-1BA0 1950,0 3AC 500-600 H
90 |6SE7042-0HH85-1BA0 1950,0 3AC 660-690 H
91 |6SEZ042-8EH85-1BA0 2850,0 3AC 380-480 H
924, |6SE7042-8FH85-1BA0 2850,0 3AC 500-600 H
93w, | 6SE7042-7HH85-1BA0 2660,0 3AC 660-690 H
4-38
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4.3.9.3 Download or upread (P052 = 3)

P052 has to be set to 3 when a "download" (write) or "upload” (read) has to be carried out for the paramet
the rectifier/regenerating unit at the basic unit interface (SST1) using USS protocol (e.g. using D or OP1

“Upread/Download" can be selected in the following statuses: "Switch-on inhibit" (008), "Ready-to-switch-
(009) or "Fault" (007).

Procedure: 'S

U P052 =3 Function selection “Upread/Download %

U P key The operating display appears(021) \

- Using a PC at the basic device interface SST1 and an appropria cation program (e.g.

DriveMonitor), it is possible to read and change all parametef§yindependently of their
operating state and access level (P051). Q

U P052 =0 Function selection Return @

U P key

U After return, the operating display appears % n inhibit" (008) or "Ready-to-switch-on"

T o0
N
. Q(b
N
S
N
2

L 4
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4.3.9.4 Hardware configuration (P052 =4)

This function is used to select option boards (SCB, CB, TB) in the rectifier/regenerating unit electronics box.
In order to install these modules, an LBA bus coupling (Local Bus Adapter) is required for the electronics box

(see Section 9.1)!
All parameters, which can be written into the "Hardware configuration" status ("H", refer to the right-hand
column in the parameter list in Chapter 5), can be changed. (c ’

The "hardware configuration" selection can be realized in the "Switch-on inhibit", "Ready-to-switch" or "F
status

L 4
Procedure:
U P052 =4 Function selection Hardware configuration \
U P051 =3 Access stage Expert mode (to change the followi @ters)
U Set the parameters to configure the optional boar Section 4.5 or the
operating instructions for the board) 6
U P090 = Board, slot 2 (To the RIGHT in th ele@ box!)
P0O91 = Board, slot 3 (Inthe CENTER int ctronics box!)
Parameter values for P :
0: No opii
1: CB C ations board
2: TB Jech gy board (only P090)
3: S ial Communication Board
U Additional parameters, depending o} boards (refer to the associated Instruction
Manuals or Section 4.5)
U P052 =0 Function sel turn
U P key The opefatin play appears (r000) while parameters and interval variables
are bei signed
-Th Nare is initialized
Kfau message F050, FO70 or FO80 appears: see Chapter 7
U After the selected function selection has been completed, the "Switch-on inhibit" (008) or
"Ready-to-swi (009) operating display appears.
L 4
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4.3.9.5 Drive setting (P052 =5)

This function is used to change the drive setting(rectifier/regenerating data, system data).

This includes all parameters that can be written in the "Drive setting” status (A" ,see right-hand column of the

parameter list in Chapter 5).

selection "Forming" (P052=20) or "Circuit identification" (P052 = 21) or whether just to reset the stat

0).

Once you have completed the drive setting procedure, you can decide whether to implement the fun@
(P0OB2 =

"Drive setting" can be selected in the following statuses: "Switch-on inhibit", "Ready-to-switch-on" or "Fault".

Procedure:

y P052=5

U P0O51 =3

y

U if necessary
U

selected functi

L 4

Function selection Drive setting \':
Access stage Expert mode - (if all paramete@tcan be accessed in the

"drive setting" status (A) are required)

All parameters, which can be written j rive setting" (A) status (see
right-hand column of the parameter list apter 5), can be changed.

U P052 = 20 ection " Forming "

to Section 4.3.9.6)

-~ T

U P052 =21 ion selection " Circuit identification "

er to Section 4.3.9.7)
U POK Return

The display; @ years (r000) while parameters and internal variables are being
de-a ddepending on the function selected.
L 4

ction has been completed

U The "Switch-o @8) or "Ready-to-switch-on" (009) operating display appears after the
%r

O
Q>®

L 4
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4.3.9.6 Form DC link (P052 = 20)

DANGER

The "Form DC link" function may only be implemented if the
rectifier/regenerating unit and the converter(s) connected have the
same voltage class (9th digit position of the MLFB).

If the converters have been left to stand idle for more than a year, the DC link capacitorsanustgdoe re-formed. If
the converters are taken into service within a year of being delivered (factory number, ratingiplatey; it is not
necessary to re-form the DC link capacitors. For more details on this subject, please referte, Seetion 4.3.12 of
the converter's operating instructions

The DC link capacitors are formed as described below.

The "Form DC link" function can be selected in the "Ready to switch on" statusy(009).

Procedure:

U P408 Set the forming time (1.0 to 6000 minutes; see Section 4.3.12 of the
converter's operating instructions

U P052 =20 Select the "Form DC link" funetion”

U P key The operatingdisplay appears:
The rectifier/regenerating unit must be switched on within 20 s, otherwise
message FO9¥(faultwalue 4) appears.

U Switch on the rectifier/regenerating unit

A‘\' NOTE

The firing pulses are enabled, the regtifier/regenerating unit carries current and the DC link is charged!

During the forming procedure;the connected SIMOVERT Master Drives FC, VC, SC must not be switched on.

U Farmin@ of the DC link takes place (duration as set with P406):
While the forming time P408 is running, the control angle is reduced linearly from 120 degrees
to 30 degrees and the DC link capacitor is charged up to the peak value of rectifier supply
voltage.
If DC link voltage reduction is selected (control word 1 bit 11, P571), the forming procedure will
be completed on reaching a DC link voltage of P318 * rectifier network peak value.
During the forming procedure, the current limit set at P160 is not effective.

U When this function has been completed, the "Ready to switch on" display (009) appears.
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4.3.9.7 Circuit identification (P052 = 21)

This function identifies the DC link and the supply and re-assigns certain control parameters.

Specific closed-loop control parameters are re-assigned in connection with this function.

Only the parameters of the reserve data sets currently selected are modified (see "Data sets" in Section 4¢in2
and "Selecting the data sets" in Section 4.4).

NOTE \U

Circuit identification (i.e. automatic setting of the appropriate parameters) must be carried out, otherwise error
message F061 will be generated when the unit is switched on.

While circuit identification is being carried out, the constellation of supply, and reactogand,autotransformer
arrangement as well as the capacitive load connected to the DC link terminals of the reetifierifegenerating unit
must be identical to the constellation for normal operation later. The main reason beifgythabthe Ud controller
gain that is set depends on the measured intermediate circuit capacitance.

If more than one inverter of the series SIMOVERT Master Drives 6SE70 are to betgperated with the
rectifier/regenerating unit, whereby the number of inverters connected to the BE link'at any one time varies, it
is recommended that reserve data set selection is implemented. Up to 4 different®ednfigurations can be
formed for this purpose that are each assigned to a reserve data set. Cireuit identification has to be carried out
separately for each of these reserve data sets. During circuit identificatien, the appropriate configuration must
exist for the selected data set.

Circuit identification must be carried out whenever the supply netwark changes and/or whenever the number
of connected inverters changes.

The "Circuit identification” function can be aborted at any time with@an OFF command. This triggers fault
message F091 "Circuit identification aborted by external catise™

During circuit identification, which is carried out in a series, of 'Separate stages, code numbers appear on the
PMU that indicate the current working stage.

If an error occurs during a stage, the circuit identification function is aborted. The exact cause of the abort is
indicated in the fault value r949 assigned to theffaultthnumber memory r947 (for a non-reset fault in index i001
and if reset in index i009).

You will find a detailed description of the fault messages, associated fault values and a description on the
warning messages in Chapter 7 "Faults andgWarnings".
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You can select the "Circuit identification" function in the "Ready to switch on" status (009).

Procedure:

U P052 =21 Select the "Circuit identification" function

U P key The display appears:
The rectifier/regenerating unit must be switched on within 20 s, otherwisesfault
message F091 (fault value 4) appears.

U Switch on the rectifier/regenerating unit.

o

The firing pulses are enabled, the rectifier/regenerating unit carries current and the DClink is charged up to a
certain limit! During circuit identification, the control angle is reduced until the generated separate current
crests reach an average value (with reference to an averaging time of 1/6 of the stipply cycle time) of 25% of
PO75 (with P160 = 150.0 %). By reducing P160 to 60.0 %, the required currentierest size of up to 10 % of
PO75 can be reduced (with values P160 < 60.0 %, the threshold remainsfat 20,% of P075). Reduction of the
size of the generated current crests may be necessary when the sum,of the rated currents of the inverters
connected to the rectifier/regenerating unit significantly drops below thewated current of the
rectifier/regenerating unit.

U The operating display appears. Circuit identificgatiomtakes about 10 s with a discharged DC link
capacitor. The following parameters are set autematically:

P140 Circuit resjstanee of.the rectifier bridge

P142 Circuit reSistance of the regenerating bridge

P143 Circuitinduetance of the regenerating bridge

P144 Capacitanee ofthe DC link

P310 Propoftignal gain of current controller

P311 Integraléaction time of current controller

P313 Proportional gain of DC link voltage controller

P772 Correction of measured values for thyristor voltage acquisition
(parameters for special access)

U On completion of thedunction, "Ready to switch on" (009) appears in the display.

\Q}v NOTE

If a fault messageoccurs during circuit identification, the cause of the fault must be eliminated and the function
repeated (see Sectiop'7.1),

Circuit identification for 12-pulse mode must be carried out in succession on the 12-pulse master and on the 12-
pulse slave units (sge Section 3.8.5).

4-44 Siemens AG  6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating Instructions



09.02 Start-Up
4.3.9.8 Display modified parameters (P052 = 22)

This function is used to display all parameters (regardless of the access stage) that differ from the factory
setting (i.e. plant-specific parameters). This function only works with operator control via the PMU but not with
the OP1S.

Adjustable parameters that have no factory setting (P070) or whose value depends on other parameters
(P071,...) are regarded as "modified".

Those parameters that are dependent on P077 (see Section 4.3.9.1 "Factory setting") whose valuesdiffer from
the setting for PO77=0 are also regarded as modified.

"Modified" parameters for "special access" are also displayed that are only accessible to specially trained
personnel using P799.

The "Display modified parameters"” function can be selected in all operating statuses.

Procedure:

U P052 = 22 Select the "Display modified parameters" function

U P key Only parameters that differ from the factary setting appear on the PMU (i.e.
plant-specific parameters), irrespectivesef the,access stage (P051). It is not
possible to modify the parameter value here:

U P052=0 Select the Return function

U P key

/YolE

Parameters r990 and r991 provide a list of modifieéd parameters for the PMU and also for the OP1S.

4.3.10 Functions
4.3.10.1 WEA (automatic restart)
The Automatic Restart function‘can be*used for the automatic acknowledgment of faults and automatic restart

of the unit following a powerfailure (FO03, FO04, FO05, FO07, FO09 or FO10) without the operator having to
intervene.

The rectifier/regenerativeiunit'will react according to the selection below in the following scenarios: If the voltage
fails at one of the'connegtions 1U/L1, 1V/L2, 1W/L3, 1U2/1T1, 1V2/1T2, 1W2/1T3, X9.1, X9.2 or if its values are
not within the germissible tolerance range and if the period of so-called "self-synchronous operation" (see
further down) hasfexpired and if the DC link voltage has dropped below the threshold P074 * 1.35 * PO71:

P366 = 0: WEAg(automatic restart) is inhibited

No automatic restart; the relevant fault message (FO03, FO04, FO05, FOO7, FO09 or FO10) is
initiated.

RP366:= 1: Acknowledgment of power failure after system recovery

The rectifier/regenerating unit enters the operating status 0008 (Switch-on inhibit) or 0009 (when
switching on/off with the 1/0 keys of the PMU). On power recovery, a new ON command must be
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given to enable the DC link to re-charge. The converter is not automatically restarted by the WEA
function.

P366 =2 Restart after system recovery and pre-charging of the DC link after system recovery

While the system is down, the automatic controllers and firing pulses of the rectifier and regenerating
bridges are inhibited. The rectifier/regenerating unit enters the status 0010. On power recovery, the
unit is automatically switched on again by the WEA. The DC link is re-charged.

The unit is only switched back on again if there is still an ON command (control word bit 0) active
following system recovery. The WEA function is therefore not possible with an ON command (control
word bit 0) programmed from the PMU or operator panel OP1S provided the external 24 V supply
does not fail.

IMPORTANT: External measures must be taken to guarantee safety on an automatiesfestart!

Warning A065 (Automatic restart active):

This warning bit is set following a system failure if the automatic restart function is active,@and reset following a
restart by the WEA and completion of the pre-charging process.

The unit can also be switched off by a manual OFF command during this restart phase. Please also refer to
Chapter 7 "Faults and Warnings"

WARNING

In the event of system failures when the WEA function‘has been activated (P366 = 2), the
unit may restart on system recovery and re-Chargesthe DC link.

If the WEA function (P366 =2 or P366 = 3)ef thesconverter has been activated, the
converter may also be switched back on.JThe dfive may then stop for some considerable
time and may be erroneously assumed.to be,switched off.

Fatal injuries, severe bodily harm ofdamage to property and machinery may result if the
area surrounding the drive is€nteréd while the drive is in this state.

.Q’u%TE

If the kinetic buffering function (KIP) is activate@ on a connected converter from the series SIMOVERT Master
Drives 6SE7O0, on the rectifier/regeneratingiunit, P366=2 must be parameterized.

If two rectifier/regenerating unitsyfor12-pulse mode are coupled via peer-to-peer protocol via the basic unit
interface SST2, the peer-to-peer telegram failure time monitoring must be switched off via P687.1003=0 on the
"12-pulse master" unit, otherwis€the atutomatic switch-on with the parameterization P366=2 (on both units)
will not work correctly if the elegtronies supply voltage fails.

Note about "self-synchrenous,eperation™:

When the power séctio’supply voltage fails, the rectifier/regenerative feedback unit initially switches to so-
called "self-synchrengus operation” for a period of up to about 160 ms. Firing pulses are still output in the
rectifying direction during'this period, but regeneration to the system is inhibited.

This ensures continuous rectifier operation on the two uninterrupted mains supply cables in the case of single-
pole supply voltage failures lasting up to 160 ms minus P793 (130 ms when P793 = 0.03 s).

The rectifier/regenerative feedback unit does not exit the Run operating state until the "self-synchronous
operation: period ends. It then switches to operating state 9010 and behaves according to the setting in P366
after the DClink voltage has dropped below the threshold P074 * 1.35 * PO71.
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4.3.10.2 Externally requested and current-dependent Ug reduction

Up to and including Unit Software Release 3.1, Ud reduction was implemented only upon external request £y
means of the control word 1 command "U( reduction demanded” (STW1, Bit 11=1):

When an edge is detected on this command (source selection by P571), the Ud setpoint is lowered to the*value
(1.35*Umains,infeed*P318/100.00%) according to P318 (with or without deceleration ramp according t@, P330,
depending on whether P330 has an odd or even value) and regenerative feedback is disabled (the®message
"Recovery not ready” is displayed, status word ZSW1, Bit 10= 0). The DC link should now discharge)(free
discharge or current withdrawal from the DC link). When the DC link voltage has been reduced, the“message
"Uqg is reduced" is issued via ZSW1, Bit 13= 1. Energy recovery is re-released again, the message ZSW1, Bit
10= 1 is issued. When the message "U( is reduced" has been issued, an inverter connected to the DC link may
start returning energy into the DC link.

An external logical linking is required for the energy recovery!

As from Unit Software Release 3.2, the Ug can also be reduced automatically, as an alternative, depending on
the DC link current Ig:

When the current-dependent Ud reduction is released by P323= 1, the command.for the reduction is generated
internally by Ug. The Ug setpoint is automatically reduced to the value in accordance with P318 when Ig
(averaged over 3 current crests) falls below the threshold P321. If I§ exceeds the,sum of threshold P321 and
hysteresis P322, the "full" Ud setpoint value (1.35*Uline,feed) is selected agginiin contrast to Uq lowering by
means of STW1, bit 11, precharge time P329 or discharge time P330 are always active (setpoint input with
ramp) when the U( setpoint is specified internally.

Attention: Undisturbed recovery mode is only possible if, after fallingbélow”P321, the load current withdrawn
(by the inverters connected to the DC link) still remains pesitive’for a sufficient length of time before
changing direction to permit a reduction of the DC,_link voltage to the specified value before recovery
is started. The current-dependent Ud reduction functions therefore only if an appropriate load cycle
exists !
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4.4 Function diagrams

Notes on the function diagrams:

The function diagrams on the two following sheets show the controller structure of the infeed/reqener

feedback unit.

A value in brackets for a parameter indicates the factory setting of the parameter in question. 0
Switch positions drawn are the factory setting. .

These function diagrams also contain parameters that are not listed in the parameter list ( r 5) of these
operating instructions. They are the expert parameters that are only visible at the 51=3 and
P799 = 4. These expert parameters contain a useful factory setting and must not usually b

Not only the parameter but also the most important "connectors" (Kxxx) are drawn into tion diagrams.
Connectors can be seen as "digital measuring points" of internal controlled variable ory locations (e.g.
DC link voltage K287, DC link current K114, control angle K100). The connectors used for factory
internal diagnostic purposes and are not described in more detail in these operati ctions. A hexadecimal
display of a single connector value is possible using the expert parameters P
parameterizing the number of the connector to be displayed at parameter r7
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4.5 Starting up optional supplementary boards

For installation of the board, see Section 9.1, Options for integration into the electronics box. The unit only
supports 1 optional board of each type.

Communication-related settings must be defined in parameters. Parameter P052 (hardware configuration) must
be set to "4" before most other parameters can be set (for further details, see Chapter 5, "Parameter List " ight-
hand column specifying criterion for parameter alteration).

The supplementary boards must then be logged in the unit via PO90 or P091. Otherwise they will be ignéred by
the unit and no communication will take place.

451 Procedure for starting up technology boards

(T100, T300, T400):
00z
b

Freely configurable technology boards T300 and T400 are guaranteed to operate caorrectly (board runup and
data exchange with the SIMOVERT 6SE70). The user, however, must beagregponsibility for ensuring that the
system is properly configured.

tﬂ Disconnect the power supply and insert the board in location'@.

tg After the next switch-on, the board must be logged invia,P090. The parameters of the technology board
(d and H parameters) can then be accessed.

The connections for the process data on the basi€ unit are made using the corresponding source and
target connections (see Section 4.3).
For the meaning of the bits in the control @words andsthe status words, see Section 4.3.

If a communication board is used in additiopdo a technology board, then data are exchanged with the
basic converter via the technology boardyTheypasic converter cannot directly access the data of the
communication board. The connectiopsyforthe process data to be transferred are then determined by the
configuration or parameter settings @f thetechnology board.

If a technology board is mountedin‘location 2, then only one communication board (CBC, CBD, CBP2,
SCB1, SCB2) may be installed inyslot G. Other boards are not supported
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Sequence of operations for starting up PROFIBUS board
(CBP2):

Switch off the power supply and insert the board or adapter with board. For installation details see
Section 9.1, Options for integration into the electronics box.

The following are important communication parameters:

- P697

- P695

- P918
- P0O53

PPO type, definition of the number of words in the parameter and process data section of the
telegram (required only if the PPO type cannot be set via PROFIBUS-DP master)

Telegram failure time for process data (0 = deactivated)

The DP master configuring data determine whether the slave (CBP2) must,monitor telegram
traffic with the master. If this monitoring function is activated, the DP masterpasses a time
value (watchdog time) to the slave when the link is set up. If no data arg exehanged within this
period, the slave terminates the process data exchange with the SIMOVERT/ 6SE70. The latter
can monitor the process data as a function of P695 and activate fault'message F082

Busadresse

Parameterization enable (same function as P927; need only he setthparameters are to be
assigned via PROFIBUS)

- P090 or P091 for logging the board

The connections for the process data on the communications boarhare made using the corresponding
source and target parameters (see Section 4.3). For the méaning ef the bits in the control words and the
status words, see Section 4.3.

Switching off and on of the electronics supply voltagesDoihg this causes the values of parameters P695,
P697 and P918 to be transferred from the suppleméntaryboard.

The CBP2 (Communication Board PROFIBUS) serves'to link drives and higher-level automation systems via
the PROFIBUS-DP. For the purpose of PROFIBUS, it'i§ynecessary to distinguish between master and slave
converters.

4-54

Masters control the data traffic via thespus.and are also referred to as active nodes. There are two
classes of master:

DP masters of class 1 (DPM1) are €entral stations (e.g. SIMATIC S5, SIMATIC S7 or SIMADYN D)
which exchange data with slaves in‘predefined message cycles.

DPM1s support both a cyclicsychannel (transmission of process data and parameter data) and an acyclic
channel (transmission of parameter data and diagnostic data).

DP masters of class 2 (BPM2) are programming, configuring or operator control/visualization devices
(e.g. DriveMonitor) whichtare used in operation to configure, start up or monitor the installation.

DPM2s support only @n acyclic channel for transferring parameter data.

The contents of the data frames transferred via these channels are identical to the structure of the
parameter se€tion (PKW) as defined by the USS specification.

Siemens AG  6SE7087-6AK85-1AA0
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The following diagram shows the services and channels supported by a CBP2:

CPU DriveMonitor
(Class 1 master) (Class 2 master)
MSCY_C1 MSAC_C1 MSAC_C2
Cyclic channel Acyclic channel Acyclic channel

) P I 1
][] = -

PKW PZD Diagnosis PKW PKW PZD

Job/ Setpoint/ Job/ Job/ Setpoint/

response actual values response response actual values
Parameter channel Process data channel

Slaves (e.g. CBP, CB1) may only respond to received messages and ate refefred to as passive nodes.

PROFIBUS (Process Field Bus) combines high baud rates (to RS485 standard) with simple, low-cost
installation. The PROFIBUS baud rate can be selected within a range 0f#9:6 kbhaud to 12 Mbaud and is set for
all devices connected to the bus when the bus system is started up.

The bus is accessed according to the token-passing method, i.e. pérmission to transmit for a defined time
window is granted to the active stations (masters) in a "logical ring"\I he,master can communicate with other
masters, or with slaves in a subordinate master-slave process, Within‘this time window.

PROFIBUS-DP (Distributed Peripherals) predominantly utilizes the master-slave method and data is exchanged
cyclically with the drives in most cases.

The user data structure for the cyclic channel MSCY [C¥(See picture above) is referred to as a Parameter
Process(data) Object (PPO) in the PROFIBUS profile for variable-speed drives. This channel is also frequently
referred to as the STANDARD channel.

The user data structure is divided into two different'sections which can be transferred in each telegram:

PZD section
The process data (PZD) section contains centrol words, setpoints, status words and actual values.

PKW section
The parameter section (PKW ; Parameter ID Value) is used to read and write parameter values.

When the bus system is started upsithe type of PPO used by the PROFIBUS master to address the drive is
selected. The type of PPO selected depends on what functions the drive has to perform in the automation
network.

Process data are always transferred and processed as priority data in the drive.
Process data are "wiredfups hy means of connectors of the basic unit (drive) or via technology board
parameters, if thes&areeonfigured.

Parameter datad@allow allfparameters of the drive to be accessed, allowing parameter values, diagnostic
guantities, faultmessages, etc. to be called by a higher-level system without impairing the performance of the
PZD transmission.
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A total of five PPO types are defined:

PKW section PZD section
PKE IND PWE PzD1 | PZD2 | PZD3 | PZD4 | PZD5 | PZD6 | PZD7 | PZD8 | PZD9 | PZD
STW1 | HSW 10
ZSW1 | HIW
1sl 2nd 3rd 4lh 1sl 2nd 3rd 4lh 5lh 6lh 7lh 8lh glh loth
word | word | word | word | word | word | word | word | word | word | word | word | word | word
PPO1
PPO2 \ \ | |
PPO3
PPO4
rros| | | ] L AN |
PKW: Parameter ID value IND:  Index ZSW  Status word
PZD: Process data PWE: Parameter value HSW: Main setpoint
PKE: Parameter identifier STW: Control word ISW:  Main actuakvalue

The acyclic channel MSCY_C2 (see diagram above) is used exclusively fonthe‘start-up and servicing of
DriveMonitor.

4521 Mechanisms for processing parameters via the PROEIBUS:

The PKW mechanism (with PPO types 1, 2 and 5 and for the two agyclic channels MSAC_C1 and MSAC_C2)
can be used to read and write parameters. A parameter requést job is sent to the drive for this purpose. When
the job has been executed, the drive sends back a respongenUntilit receives this response, the master must
not issue any new requests, i.e. any job with different contents, but must repeat the old job.

The parameter section in the telegram always contains at least 4 words:

Parameter identifier Index Parameter valueil Paramter value 2
PKE IND PWE1 (Hword) PWE?2 (L word)

Details about the telegram structure can bgfoundsin Section 4.5.6, "Structure of request/response telegrams*.

The parameter identifier PKE containgthesaumber of the relevant parameter and an identifier which
determines the action to be taken (e.gt"'read value").

The index IND contains the numbegk. of the relevant index value (equals 0 in the case of nonindexed
parameters). The IND structure differsidepending on the communication mode:

Definition in the PPOs (structure of IND with cyclical communication via PPOs)
Definition for acyclical channels MSAC_C1 and MSAC_C2 (structure of IND with acyclical communication)

The array subindex (seferred te*Simply as "subindex" in the PROFIBUS profile) is an 8-bit value which is
transferred in the high-erdembyte (bits 8 to 15) of the index (IND) when data are transferred cyclically via
PPOs. The low-orderdyte (bits O to 7) is not defined in the DVA profile. The low-order byte of the index word is
used in the PPO of CBP2'to select the correct number range (bit7 = Page Select bit) in the case of parameter
numbers of > 1999).

In the case of acyclical data traffic (MSAC_C1, MSAC_C2) the number of the index is transferred in the low-
order byte{bits 0 to 7). Bit 15 in the high-order byte is used as the Page Select bit. This assignment complies
with the WSSispecification.

Indexfraluey255 (request applies to all index values) is meaningful only for acyclical transmission via MSAC_C1.
The maximum data block length is 206 bytes with this transmission mode.
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The parameter value PWE is always transferred as double word (32-bit value) PWE1 and PWE2. The high-
order word is entered as PWE1 and the low-order word as PWEZ2. In the case of 16-bit values, PWE1 must be
set to 0 by the master.

Example
Read parameter P140.004 (for details, see Section 4.5.6, "Structure of request/response telegrams*):

Request identifier PKE = 0x608C (request parameter value (array) P101),
Index IND = 0004h = 4d
Parameter value PWE1 = PWE2 =0

SIMOVERT response:

Response identifier PKE = 0x408C,
Index IND = 0004h = 4d
Value of P140.004 = 1388h = 5000d, i.e. 5.000Q2 (PWEL = 0, because it is notfa double word parameter)

Rules for job/response processing:
A job or a response can only ever refer to one parameter.

The master must send the job repeatedly until it receives an appropriate response from the slave. The
master recognizes the response to the job it has sent by analysing the response identifier, the parameter
number, the parameter index and the parameter value.

The complete job must be sent in one telegram. The same applieés to the response.
The actual values in repeats of response telegrams are always:up-to-date values.

If no information needs to be fetched via the PKW interface (but only PZD) in cyclic operation, then a "No
job" job must be issued.

PROFIBUS devices have a variety of difference performance features. In order to ensure that all master
systems can correctly address each supplementary boardgthe characteristic features of each board are stored
in a separate device master file (GSD).

File <siem8045.gsd> is needed for board CBR2.

The appropriate file can be chosen in the selection menu for the SIMOVERT MASTER DRIVES files in later
versions of the configuring tool.

If a device master file is not available in the’meny, it can be collected from an Internet site. The Internet address
is http://www.ad.siemens.de/csi/gsd or fittp://www.ad.siemens.de/simatic-cs

Product Support/PROFIBUS GSD¢iles/Drives/ . Have all entries displayed using the search function and click
on the search results.

SIMOVERT/SIMOREG/SIMADYN €BP
File: siem8045.gsd

The communication boards €an only be operated on a non-Siemens master as a DP standard slave, the
corresponding GSD file containing all necessary information for this mode.

Detailed information,ab@ut'communication via PROFIBUS can be found in Section 8.2 of the compendium for
SIMOVERT MASFERBRIVES Motion Control (order no. 6SE7080-0QX50).
45.2.2 Diagnestic tools:
LED displays of CBP2 (flashing LEDs mean normal operation):
Red LED Status of CBP2

Yellow LED Communication between SIMOVERT and CBP2
Gteen LED Communication between CBP2 and PROFIBUS
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As a start-up support tool, the PROFIBUS board supplies data which can be displayed in r731.001 to r731.032.
The values of the indices are as follows:

Index Meaning for CBP2
001 CBP_Status

Bit0: "CBP Init", CBP is being initialized or waiting to be initialized by the basic unit
(not set in normal operation)
Bitl: "CBP Online", CBP is selected by basic unit
(set in normal operation)
Bit2: "CBP Offline", CBP not selected by basic unit
(not set in normal operation)
Bit3: lllegal bus address (P918)
(not set in normal operation)
Bit4: Diagnostic mode activated (P696 <> 0)
(not set in normal operation)
Bit8: Incorrect identifier bytes transferred (incorrect configuring message from PROFIBUS Master)
(not set in normal operation)
Bit9: Incorrect PPO type (incorrect configuring message from PROFIBUS Master)
(not set in normal operation)
Bit10: Correct configuring data received from PROFIBUS_DP Master (set in normal operation)
Bit12: Fatal error detected by DPS Manager software (not set in normal operation)
Bit13: Program in endless loop in main.c (loop can only be exited by a Reset)
Bit15: Program in communications online loop (loop can only be exited thteugh re-initialization by basic unit)

002 SPC3_Status

Bit0: Offline/Passive Idle
(0=SPC3 is operating in normal mode (offline)
1=SPC3 is operating in Passive Idle)
Bit2: Diag flag
(O=diagnostic buffer has been picked up by master,
1= diagnostic buffer has not been picked up oyimastef)
Bit3: RAM Access Violation, memory access >1.5kB
(0=no address violation, 1=for addressgs >25686 bytes, 1024 is subtracted from address and access
made to the new address)
Bit4+5: DP state (00=Wait_Prm, 01=Wait_CigmiO=Data_Ex, 11=not possible)
Bit6+7: WD state (00=Baud search, 01=Baud_«Control, 10=DP_Control, 11=not possible)
Bit8-11: Baud rate (0000=12MBd, 0001=6MBd;,0010=3MBd, 0011=1,5MBd, 0100=500kBd, 0101=187.5kBd,
0110=93.75kBd, 0111=45,45kBd, 1000519.2kBd, 1001=9.6kBd)
Bit12-15: SPC3-Release (0000=Release0)

003 SPC3_Global_Controls

Bits remain set until the next'DRyglobal command
Bitl: 1=Clear_Data message regeived

Bit2: 1=Unfreeze messageyreceived

Bit3: 1=Freeze mes$age teceived

Bit4: 1=Unsyne,message received

Bit5: 1=Syn¢ message received

004 L byte: No4of received error-free messages (DP Standard only)
H byte:"Resenyed

005 L byte: "Timeout" counter
H byte: Reserved

006 L byte: "Clear Data" counter
Hibyte: Reserved

00% L byte: "Heartbeat counter error" counter
H byte: Reserved

008 L byte: No. bytes for special diagnosis
H byte: Reserved

009 L byte: Mirroring of slot identifier 2
H byte: Mirroring of slot identifier 3
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Index Meaning for CBP2

010 L byte: Mirroring of P918 (CB bus addr.)
H byte: Reserved

011 L byte: "Re-config. by CUD" counter
H byte: "Initialization runs" counter

012 L byte: Error ID DPS manager error
H byte: Reserved

013 L byte: PPO type found
H byte: Reserved

014 L byte: Mirroring of "DWord specifier ref"

015 H byte: Mirroring of "DWord specifier act"

016 L byte: DPV1:DS_Write, pos. ack. counter
H byte: Reserved

017 L byte: DPV1:DS_Write, neg. ack. counter
H byte: Reserved

018 L byte: DPV1:DS_Read, pos. ack. counter
H byte: Reserved

019 L byte: DPV1:DS_Read, neg. ack. counter
H byte: Reserved

020 L byte: DP/T:GET DB99 pos. ack. counter
H byte: DP/T:PUT DB99 pos. ack. counter

021 L byte: DP/T:GET DB100 ps. ack. counter
H byte: DP/T:PUT DB100 ps. ack. counter

022 L byte: DP/T:GET DB101 ps. ack. counter
H byte: DP/T:PUT DB101 ps. ack. counter

023 L byte: DP/T service neg. acknow. cgunter
H byte: DP/T:Application associatian pos. acknow. counter

024 Reserved

025 Date of creation: Day, month

026 Date of creation: Year

027 Software version (Vx.yz, display )

028 Software version (Vx.yz, ‘display’yz)

029 Software version: Flash-EPROM checks.

030 Reserved

031 Reserved

032 Reserved

Fault and alarmmessages:

For details\@bout'fault messages, see Section 7.

Fault FO80
An error occurred as board CBP2 was being initialized, e.g. incorrect value of a CB parameter, incorrect
bus address or defective module.

Fault FO81
Theheartbeat counter (counter on CBP2) which is monitored by SIMOVERT 6SE70 for "signs of life"

from the board has not changed for at least 800 ms.

Fault FO82

Failure of PZD telegrams or a fault in the transmission channel.
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Alarm A081

The identifier byte combinations transmitted by the DP master in the configuration telegram do not match
the permitted identifier byte combinations (configuring error on DP master)

Effect: No link can be established with the DP master, reconfiguration necessary.

Alarm A082
No valid PPO type can be determined from the configuration telegram from the DP master.
Effect: No link can be established with the DP master, reconfiguration necessary.

Alarm A083

No user data, or only invalid data, are being received from the DP master.

Effect: The process data are not transferred to the basic unit. When the telegram failure monitoring
function is active (P695 set to value other than 0), this disturbance generates fault message F082 with
fault value 10.

Alarm A084

The exchange of data between the communication board and DP master has beeminterrupted (e.g. cable
break, bus connector removed or DP master switched off).

Effect: When the telegram failure monitoring function is active (P695 set to value other'than 0), this
disturbance generates fault message F082 with fault value 10

Alarm A085
Error in the DPS software of the communication board.
Effect: Fault message F081 is generated.

Alarm A086
Failure of heartbeat counter detected by SIMOVERT 6SE70.
Effect: Interruption in communication with PROFIBUS.

Alarm A087
DP slave software has detected serious fault, fault numberin diagnostic parameter n731.08.
Effect: Total communication failure (secondary fault FO82).

Alarm A088

At least 1 configurable internode transmitter is not yetactive or has failed again (for details, see
diagnostic parameter n731).

Effect:If a transmitter is not yet active, the aSsociated setpoints are set to "0" as an alternative. If an
internode transmitter fails again, transmission‘ef.the setpoints to the SIMOVERT 6SE70 may be
interrupted depending on the setting of P700%with®secondary fault F082).
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453 Sequence of operations for starting up CAN bus boards (CBC):

tﬂ With the power supply switched off, insert the board with adapter board (ADB) into the slot. For
installation details see Section 9.1, Options for integration into the electronics box.

The following are important communication parameters:

P696 Basic identifier for PKW request/PKW response

P697 Basic identifier for PZD receive

P698 Basic identifier for PZD transmit

P699 No. of the PZD for PZD transmit

P700 Refreshment rate for PZD transmit

pP701 Basic identifier for PZD receive broadcast

P702 Basic identifier for PZD receive multicast

P703 Basic identifier for PZD receive lateral communication

P704 Basic identifier for PKW request broadcast

P705 Baud rate, when P706.002 = 0O:
0=10kBit/s, 1=20kBit/s, 2=50kBit/s, 3=100kBit/s, 4=125kBit/$y,5=250kBit/s, 6=500kBit/s,
7=reserved, 8=1MBit/s

P706.01 0 = functionality corresponding to layer 2 of the ISO'©SI7-layer model (CANopen is not
supported by the SIMOVERT 6SE70 rectifier/regeferative feedback unit

P706.02 Bus timing (this should not be changed)
P695 Telegram failure time (0 = deactivated)
P918 Bus address (node ID)

P0O53, P927 Parameterization enablé’(need only be set if parameter values are to be altered via the
CAN bus)

P090 or P091 Logging the board

The connections for the process data an.the communications board are made using the corresponding
source and target parameters (see Segtion 4.3). For the meaning of bits in the control words and the
status words, see Section 4.3¢

t?j Switching off and on of theyelectronics supply voltage. Doing this causes the values of parameters P696
to P706 and P918 to be transferred from the supplementary board.

The CAN (ControllegArea’Network) fieldbus is being used increasingly for industrial applications in spite of its
limited network Ighgth(max="40 m with a data transmission rate of 1 Mbaud).

Data are transferred by means of telegrams. Each data message, the so-called COBs (Communication
Objects), has its‘@wn individual identifier and contains a maximum of 8 bytes of user data. The CBC board
uses the Standard Message Format with 11-bit identifier. Simultaneous use by other nodes of Extended
Message Format with 29-bit identifiers is tolerated, but messages with this format are not evaluated.

Nodes on the bus determine from the identifier which telegrams apply to them. The COBs to be sent and
receivediby each node must be defined before data transmission commences.

The identifiers also determine bus accessing priority. Low identifiers gain faster access to the bus, i.e. they have
higher priority then high identifiers.

Errared telegrams can be reliably detected by means of a number of interactive error detection mechanisms. A
trafsmission is automatically repeated when errors are detected.

The'figure below shows a diagram of the CAN architecture model that is oriented toward the ISO-OSI-7 layer
reference model. The CBC supports the functionalities provided by layers 2 and 7 of this model.
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Functionality according to layer 2
The user data from the user software (as COBs on byte level) must be transferred directly to layer 2 (see also
the examples of PZD and PKW data exchange given further down).

Functionality according to layer 7 (CANopen)
CANopen is not supported by the SIMOVERT 6SE70 rectifier unit.

CAN protocol Device Net

Device profile Device net
specification includes:

Application

Communication CIA - Device profile
profile DS 301 — Communication
CIA CAL Appironte
Layer 7 Application layer DS 201 .. 205, 207 ~ Applicatiop lay€f
CAL

Layer 3-6

Communication Layer 2 Data link layer ISO-DIS 11898 . !] !

Physical layer,
electrical

Layer 1
Physical layer, CIADS 102-1 Device Net ODVA
mechanical

4531 Description of CBC with CAN Layer 2

User data are exchanged between the CAN master and the CAN boards on the drives, i.e. the slaves. User
data are categorized as either process data (control and status information, setpoints and actual values) or data
which relate to parameters.

Process data (PZDs) are time-critical and therefore procegsedhfaster by the drive (every 3.3 ms at system
frequency of 50 Hz) than the non-time-critical PKW data (parameter identifier value), which is processed by the
drive every 20 ms.

All settings required to operate the communicationiboard are made in drive parameters.

Process data (PZD) are categorized as either data¥eceived by the drive (control words and setpoints: PZD
Receive) or data transmitted by the drive (statu§'words and actual values: PZD Send). A maximum of 16 PZDs
can be transferred in either direction; these are divided into COBs with 4 data words each by the
communication board. In other words, 4 COBs aregequired to transfer 4 PZD words, with each COB requiring
its own separate identifier. Identifiers are assigned in the CB parameters as shown in the following diagram:

PZD Receive 1 (setpoints 1 to 4)

Nodg address ) )
of drive (P918) » m " PZD Receive 2 (setpoints 5 to 8)
Basic identifier for parameterizing PZD Receive 3 (setpoints 9 to 12)
PZD Receive (U712) +2
PZD Receive 4 (setpoints 13 to 16)
+3
Example of PZD Receive:
Po18=1 This settings assigns identifier 100 to the first 4 receive PZDs,
P697= 96 identifier 101 to the second 4 receive PZDs, etc.
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PZD Send 1 (actual values 1 to 4)

Node address

of drive (P918) PZD Send 2 (actual values 5 to 8)
x4 + +1

Basic identifier for PZD Send 3 (actual values 9 to 12) O
PZD send (U713) +2 O
PZD-Send 4 (actual values 13 to 16)
Example of PZD Send:

4
P918=1 This setting assigns identifier 200 to the first 4 send PZDs, \%

+3

P698 = 196 identifier 201 to the second 4 send PZDs, etc.

How received data are utilized by the drive or which data are to be sent by the dri e@mined by
connectors. 5

3 different modes of COB transmission can be selected in CB parameter 5 0
P700=0 Actual values are transmitted only on request ote Transmission Requests)
P700 = 1to 65534 Actual values are transmitted after the set ] or on request (Remote
Transmission Requests)

P700 = 65535 Actual values are transmitted if th lues,have changed (event) or on request

(Remote Transmission Requests). n should only be used in cases where
values seldom change so as to k

cessive bus loading.
Structure of a telegram for PZD data exchange: @
The telegram consists of the following d S:

Identifier Process data word 1 e ta word 2 | Process data word 3 | Process data word 4
ID PzD1 2 PzD3 PzD4
ID is the CAN identifier that is defin COB in question by parameterization.

PZDx are process data Worgs 0
Example of a PZD setpoint telegr{\

Using the receive identifier e above example

008C;,
9C7F, control word 1

1. Setpoint
2. Setpoint 2000, 50%
3. Setpoin \ d 007By,

4. Setpoj Oq On

Receive identifier

Using the CAN BusAnalyser++ from Steinbeis, the setpoint data appear as follows (data field length = 8
bytes, low and high bytes are shown swapped round):
*

Identifier Data field
64 00 7F 9C 00 20 | 7B 00 | 00 00
ID PZD1 PZD2 PZD3 PZD4
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The following functions are also available, each allowing a maximum of 16 process data to be transferred:

PZD Receive Broadcast

This function is used to send setpoints and control words from the master to all slaves on the bus
simultaneously. With this option, an identical identifier must be set on all slaves utilizing the function. This
common identifier is set in CB parameter 6 (P701). The first 4 PZDs are transferred with the value setin
P701 and the second 4 PZDs with the value in P701+1, etc.

PZD Receive Multicast

This function is used to send setpoints and control words from the master to a group of slaves on the
bus simultaneously. With this option, all slaves within the group using the function must be set to an
identical identifier. This group identifier is set in CB parameter 7 (P702). The first 4 PZDs are transferred
with the value set in 702 and the second 4 PZDs with the value in 702+1, etc.

PZD Receive Internode

This function is used to receive setpoints and control words from another slave, allowing PZDs to be
exchanged between drives without intervention by a CAN master. For this purpoge, the identifier of PZD
Receive Internode on the receiving slave must be set to the identifier of PZD Send/on the transmitting
slave. This identifier is set in CB parameter 8 (P703). The first 4 PZDs are transferred with the value set
in P703 and the second 4 PZDs with the value in P703+1, etc.

Notes regarding PZD transmission:

Control word 1 must always be transferred as the first PZD word fof setpeints. If control word 2 is
needed, then it must be transferred as the fourth PZD word.

Bit 10 (control by PLC) must always be set in control word1 or else the drives will not accept setpoints
and control words.

The consistency of process data can only be guaranteedawithin‘a COB. If more than 4 data words are
needed, these must be divided among several COBs. Since drives accept the data asynchronously, the
data transferred in several COBs may not always be_accepted and processed in the same processing
cycle.

For this reason, interrelated data should be tramsferred within the same COB. If this is not possible, data
consistency can be assured by means of cofttrol word bit 10 (control by PLC), i.e. by setting the bit to "off"
in the first COB to temporarily prevent the drivedrom accepting the data from the communications board.
The remaining data are then transmitted. Finallyjya COB containing a control word bit 10 set to "on" is
transmitted. Since a drive can accept up 16,16°RZDs simultaneously from the communication board, data
consistency is assured.

Since a variety of different functionssan besfised to transfer PZDs simultaneously, data are overlayed in
the drive. For example, the firsyPZD\fromiPZD Receive and PZD Receive Broadcast are always
interpreted as the same control werkd 1%For this reason, care should be taken to ensure that data are
transferred in meaningful comhipnations.

Two CAN identifiers are required for the"purpose of processing parameters, i.e. one CAN identifier for PKW
Request (parameter request jobito drive) and one CAN identifier for PKW Response (parameter response by
drive). These assignments aréimade in CB parameters as shown in the following diagram:

Node address

of drive (P918; PKW Request
Ve Folg 2 () i

Basic identifier for PKW Response
parameterizing (U711) +1

Example of RKW data exchange:

RO18=1 This setting assigns identifier 300 to the parameter job (request)
P696= 298 and identifier 301 to the parameter response.
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Structure of a telegram for PKW data exchange:

The telegram consists of the following data words:

Identifier
ID

Parameter identifier
PKE

Parameter index
IND

Parameter value 1
PWE1

Parameter value 2
PWE2

Start-Up

ID is the CAN identifier that is defined for the COB in question by parameterization.

PKE contains the request or response ID and the parameter number

Parameter number
PNU

Request or response ID

Bit 0 to bit 10 contain the number of the parameter concerned. Bit 12 to bit 15 contain thejrequest or
response ID.

The index IND contains the value O for unindexed parameters, for indexed parameters’it contains the
corresponding index value. Bitl5 also has a special function as the page select it for parameter
numbers greater than 1999.

The index value 255 means that the request concerns all indices of the parameter in question. For a
change request, the parameter values must then be passed on for all indicessof the parameter. Because
a COB can only contain up to 4 data words (8 bytes) of net data, use of this,request is only possible for
parameters with (up to ) 2 indices. In the other direction, the drive_supplies all index values in the
response telegram to a read request.

Details about the telegram structure can be found in Section5.65Structure of request/response
telegrams*.

Example of a PKW request:

Changing the parameter value of the indexed parameter P140.02 (in the RAM) to 5.0009.

The example telegram therefore contains the following,values:

Request identifier 3004 012Cy for use,of the IDs of the example above
Request code 74 7h “Change parameter value (array word)"
Parameter number 1404 008@;, —> PKE = 708C,,

Index 24 0002,

Parameter value 50004 1388, 8 decimal places (value = 5000)

Using the CAN BusAnalyser++ from Steinbeis, the transmit data appear as follows (data field length = 8
bytes, low and high bytes are shown swapped round):

Identifier Data field
2Cc 01 8C 70 02 00 ‘ 8813 00 00
ID PKE IND PWE1

The following transfer fungtionis also available:

PKW Request Broadcast
A parameterjob (fequest) is processed simultaneously by all slaves on the bus. The node address is not
used to generate the CAN identifier because this must be set identically on all slaves utilizing the PKW

Request Broadcast function. This common identifier is set in CB parameter 9 (P704). The corresponding
parameter response is made with the CAN identifier for PKW Response described above

Notegyregarding PKW transmission:

The length of the job and the response is always 4 words. Jobs which apply to all indices of a parameter
(e.g. "Request all indices") are not possible.

As a general rule, the low-order byte (in words) or the low-order word (in double words) is transferred
first. SIMOVERT 6SE70 does not use double word parameters itself, these jobs can only be executed
where access is available to technology board parameters (e.g. T400).
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The CBC does not respond to a parameter request job until the drive data are available. This normally
takes 20 ms. The response times will be longer only if change (write) jobs including storage of the value
in the EEPROM are received from other sources (e.g. serial basic converter interface), resulting in a

delay in job execution

In certain system states (e.g. initialization states), parameter processing is greatly delayed or does not

take place at all.

The master may not issue a new parameter request job until any current parameter job has been

acknowledged.

45.3.2 Diagnostic tools:
LED displays on the CBC (flashing LEDs indicate normal operation):
Red LED Status of CBC

Yellow LED Communication between SIMOVERT and CBC
Green LED Communication between CBC and CAN Bus

LED
Status
red yellow green
flashing flashing flashing Normal operation
flashing off on CBC waiting for commencement of initialization,by SIMOVERT
flashing on off CBC waiting for end of initialization by,SIMOVERT
flashing flashing off No PZD data exchange via CAN Bus
flashing on on CBC defective
Diagnostic parameter r731:
Value Meahing

r731.001 0 No fault
Fault FO80/fault value 5 istdisplayed under fault conditions:

Fault values for CAN layer 2;

1 Incorrect address on CAN_Bus (P918 / slave address)

2 Incorrect CAN identifier svith PKWFRequest (P696)

5 Incorrect CAN identifierwith PKW Request-Broadcast (P704)
7 Incorrect CAN identifier withyPZD Receive (P697)

13 Incorrect CAN identifierwith PZD Transmit (P698)

14 PZD transmit length,= 0 (P699)
15 PZD transmit Jength =6 , i.e. too long (P699)

20 Incorrect CANsidentifier with PZD Receive-Broadcast (P701)
21 Incorrect CAN identifier with PZD Receive-Multicast (P702)
22 Incorrect CAN identifier with PZD Receive-Internode (P703)
23 Invalidgbaud rate (P705)

35 Incorrect{CAN protocol type (P706)

36 BRKWIRequest-Broadcast (P704) without PKW Request (P696)

48 Overlap between CAN identifier PKW and PKW Broadcast

49 Qverlap,between CAN identifier PKW and PZD Receive

50 Overlap between CAN identifier PKW and PZD Transmit

51 Ovetlap between CAN identifier PKW and PZD Receive-Broadcast
52 Overlap between CAN identifier PKW and PZD Receive-Multicast
53 Overlap between CAN identifier PKW and PZD Receive-Internode
54 Overlap between CAN identifier PKW Broadcast and PZD Receive
55 Overlap between CAN identifier PKW Broadcast and PZD Transmit

59 Overlap between CAN identifier PZD Receive and PZD Transmit

56 Overlap between CAN identifier PKW Broadcast and PZD Receive-Broadcast
57 Overlap between CAN identifier PKW Broadcast and PZD Receive-Multicast
58 Overlap between CAN identifier PKW Broadcast and PZD Receive-Internode

60 Overlap between CAN identifier PZD Receive and PZD Receive-Broadcast

61 Overlap between CAN identifier PZD Receive and PZD Receive-Multicast

62 Overlap between CAN identifier PZD Receive and PZD Receive-Internode

63 Overlap between CAN identifier PZD Transmit and PZD Receive-Broadcast

64 Overlap between CAN identifier PZD Transmit and PZD Receive-Multicast

65 Overlap between CAN identifier PZD Transmit and PZD Receive Internode

66 Overlap between CAN identifier PZD Receive-Broadcast and PZD Receive-Multicast
67 Overlap between CAN identifier PZD Receive-Broadcast and PZD Receive-Internode
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Value Meaning
68 Overlap between CAN identifier PZD Receive-Multicast and PZD Receive-Internode
r731.002 Number of correctly received PZD CAN telegrams since Power ON
r731.003 Number of PZD telegrams lost since Power ON
Telegrams will be lost if the CAN Bus master sends PZD telegrams faster than they can be
processed by the slave.
r731.004 Counter of Bus Off states since Power ON (alarm A084)
r731.005 Counter of Error Warning states since Power ON (alarm A083)
r731.006 Status of the CAN controller
r731.007 Number of errors occurring during reception of PCD frames
r731.008 Type of error occurring during reception of PCD frames
r731.009 Value of error occurring during reception of PCD frames
r731.010 Number of correctly transmitted PZD CAN telegrams since Power ON
r731.011 Number of errors during transmission of PZD telegrams
PZD telegrams cannot be transmitted when the bus is overloaded
r731.012 Type of error occurring during transmission of PCD frames
r731.013 Value of error occurring during transmission of PCD frames
r731.014 Number of correctly processed PKW requests and responsesssince Rewer ON
r731.015 Number of PKW request processing errors, e.g. owing,to bus gverload or missing responses
from CUD1 (see below for error type)
r731.016 Type of PKW request processing error:
0 No error
9 Error transmitting the PKW response (while waiting fosa free channel)
11 Timeout waiting for the PKW response from the'GUD1
12 Timeout waiting for a free channel (bus overload)
r731.017 Value of error occurring while processingsRKW reguests
r731.018 Number of lost PKW requests
r731.026 Software version of CBC
(e.g. "12“ = version 1.2, see alse r720)
r731.027 Software identifier
(extended software versionsdentifier, see also r722)
r731.028 Date of generation of CBC software
Day (H byte) and mopth, (L byte)
r731.029 Date of generation of CBC|software

Year

Fault and alarm messages:

Detailed information about fault messages can be found in Section 7.
Fault FO80

An error occurred dyring initialization of the CBC board, e.g. incorrect setting of a CB parameter,

incorrect bus addresssor defective board.

Fault FO81
The heartheat caotnter (counter on CBC) which is monitored by SIMOVERT for "signs of life" from the
board has nogchanged for at least 800 ms.

Fault FO82
Failure ofPZD telegrams or a fault in the transmission channel.
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Alarm A083 (Error Warning)

Errored telegrams are being received or sent and the error counter on the supplementary board has
exceeded the alarm limit.

Errored telegrams are ignored. The data most recently transferred remain valid. If the errored telegra
contain process data, fault message F082 with fault value 10 may be activated as a function of the
telegram failure time set in P695. No fault message is generated for PKW data.

Alarm A084 (Bus Off)

Errored telegrams are being received or sent and the error counter on the supplementary board has
exceeded the fault limit.

Errored telegrams are ignored. The data most recently transferred remain valid. If the errored telt,’grams
contain process data, fault message F082 with fault value 10 may be activated as a fu f the
telegram failure time set in P695. No fault message is generated for PKW data. \
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454 Sequence of operations for starting up the serial I/O board SCB1:

tﬂ With the power supply disconnected, insert the SCB1 board into slot 2 (or, if you have installed a
technology board, into slot 3).

Set bus address on SCI using DIP-Fix switch S1 (each SCI slave requires its own address numiber):

Slave 1 Slave 2
Address number 1 2
Switch setting S1 open closed

tg Mount the interface board(s) on the rail, make the connection to the 24 V powerfsupply and the fiber optic
connection between SCB1 and SCI.

Depending on the type of SCI slaves used and the functions required, the¥ollowing parameters are
relevant with respect to board operation (for details, see the parametér list.in Section 5 and operating
instructions for the boards):

- P660

- P661

- P662

- P664

- P665

- P666

- P682

- P684.2

- P687.2

- P689.2

- P690i

Configuration of analog inputs of SCI1 slaves
The type of input signal for each input is parametérized Via the indices.

Filter time constant of analog inputs of SCI1 slaves
Filtering of the input signal for each input is parameterized via the indices.

Offset compensation of analog inputs of SCll slaves
The input signal for each input is zero calibratedia the indices.

Actual value output via analog outputs effSClslaves
A connector number is selected via the indices to define the output quantity at each output.

Gain of analog outputs of SCI1l&laves
The gain for each output is parameterized via the indices.

Offset compensation of analogeutputs of SCI1 slaves
The output signal for each gutput isvzero calibrated via the indices.

SCB protocol
Selection of operating mode¢fthe SCB1 board (master for SCI slaves or peer-to-peer
communication via'fibereptic cable).

SCB baud rate
Selection of transmission rate at which the peer-to-peer interface of the SCB1 should operate
(P682 = 3).

SCB telegram failure time
Selectioprofitelégram failure time for the peer-to-peer protocol.

SCBypeerforwarding
ldentifies words in the received peer-to-peer telegram that should be forwarded immediately.

SCB actual values
Selection of parameter values that should be transmitted via the serial interface of the SCB
board.

- P090 or P091 for logging the board

- The display parameter r730 (diagnostic information) assists in the correction of problems during start-

up?
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tﬂ Switching off and on of the electronics supply voltage. Doing this causes the values of the parameters
listed above to be transferred from the supplementary board.

The optional board SCB1 (Serial Communication Board 1) is used

- as Master of SCI1 and SCI2 slaves (Serial Communication Interface).

- for communication via the peer-to-peer interface.

In both cases, communication between the boards takes place via fiber optic cables (recommended:
Siemens plastic fiber optic cable, CA-1V2YP980/1000,200A or Siemens fiber optic cable with glass core,
CLY-1V01S200/230,10A)

4541

SCB1 as master for SCI1 and SCI2

The SCI boards can be used if additional terminals are required or if safe electrical isolation Via fiber optic cable
is @ mandatory requirement.

This board only allows the SCB1 master to exchange data with the SCI slaves. Data canqot be exchanged
between the SCI slaves themselves.

A maximum of 2 SCls, of either the same or different types, can be connectedto the?sCB1.

SCI1 or SCI2 are terminal expansion boards which are mounted on a rail gutside the SIMOVERT 6SE70 master
and supplied with 24 V DC voltage (-17% +25%, 1A) from an externalsource.

The interface boards extend the converter by the following additional inputs/outputs:

SCl1 SCI2
10 binary inputs 16 binary inputs
8 binary outputs 12 binary outputs

3 analog inputs

3 analog outputs

Reception of SCI data by the SCBL1 or transmissiomto the SCls is synchronized, i.e. the data of two slaves is
received simultaneously or transmitted simultanegusl|y:

Details of the input/output functions and connections can be found in the operating instructions for the boards.

CAUTION

SCI boards havewmo,external enclosure to protect them against direct contact or ingress of
pollutants. o pretect them against damage, they must be installed in a housing or in the
control cabinet of'a higher-level system.

The maximumn permissible length of fiber optic cables is 10m.
An input fifter must be fitted for the external power supply of the interface boards.
Ground,SCI at X80 using a short lead.

Analog inputs on SCI1: Only the voltage input or the current input may be used for each
channel.

Analog outputs on SCI1: Only the voltage input or the current input may be used for each
channel. The outputs are short-circuit-proof.

The binary driver outputs are short-circuit-proof. Relays may only be connected to these
outputs in conjunction with an external power supply.

The binary relay outputs are not designed for protective separation.

To protect them against static discharge, the boards may only be placed on conductive
surfaces.
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Recommended circuit for connecting SCB1 to SCI1 and SCI2 using fiber optic cables:

SCB1

U121 l:‘ U125
]

1
U425 U421 U435 U431

SCil SCI2 24V
X429 [x428] X427 X439 X438 X437
A = N
WARNING

If the 24 V voltage supply for an SCI slave fails whichydata/are being exchanged
between the SCB1 and an SCI, then the "1" signalfapplied at a binary input is sent to
the SCB1 or SIMOVERT 6SE70 as an "0" shortly\before the power finally fails.

In contrast, the "1" remains applied in the SIM@VERIT 6SE70 in the event of an
interruption in the fiber optic connection.

45.4.2 SCB1 as peer-to-peer interface

Process data can be passed quickly in a train from unit to unitibetween SCB1 master boards) via the peer-to-
peer interface. The data to be transmitted from the device are treated like actual values. As a result, they can be
parameterized with the existing PZD gating mechanisms,(P690). Data to be sent are connected via another
interface in the same way as an actual-value output.

The transferred data cannot be manipulated (e.ggmultiplication by a factor).

The first device at the beginning of the peer-to-peer chain‘feeds the required setpoints into the chain using the
relevant visualization parameters.

The data received are treated in the same way as, other externally supplied setpoints and connected to the
appropriate source parameters.

Control word bits can be extracted individually fram the peer-to-peer telegram and gated with other bits to make
an internal control word. In this case, cofiffol Wwefd 1 is transferred as the 1% word and control word 2 as the 4™
word in the peer-to-peer telegram.

45.4.3 Diagnostic tools:

LED display on SCB1:

LED on Reset state
LED flashing Normal operation
LED off Error

LED display on"SCI1 or'SCI2 slave:

LED on Reset state
LED flashing 12Hz frequency  No telegram traffic (e.g. fiber optic cable not
connected)
5Hz frequency Faulty telegram traffic (e.g. fiber optic ring
interrupted or other slave has no supply
voltage)
0.5Hz frequency Normal operation
LED off Error

Details about fault or alarm messages which may occur in relation to SCB1 or SCI (FO70 to FO79 and A049 to
A053) can be found in Section 7.
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4.5.5

J

4-72

Sequence of operations for starting up the SCB2 board:

With the power supply disconnected, insert the SCB2 board into slot 2 (or, if you have installed a
technology board, into slot 3).

The following parameters are important for operation (for details, see parameter list in Section 5 apd
operating instructions for the SCB2):

-P682 SCB protocol
Selection of operating mode for the SCB2 interface

- P683.2 SCB bus address
Selection of bus address at which the SCB2 can be addressed via the USS bus (R682 = 1 or 2)

- P684.2 SCB Baud rate
Selection of transmission rate with which the USS interface (P682 = 1 op2),0rpeer-to-peer
interface (P682 = 3) of the SCB2 should be operated

- P685.2 SCB PKW number
Selection of number of words (16 bit) of the PKW part in the net data block of the USS telegram
(P682 =1o0r2)

- P686.2 SCB PZD number
Selection of number of words (16 bit) of the PZD part in the'net data block of the USS telegram
(P682 =1o0r2)

- P687.2 SCB telegram failure time
Selection of telegram failure time for the USS or{peer;to-peer protocol

- P689.2 SCB peer forwarding
Identifies words in the received peer-to-peer telegramythat should be forwarded immediately

- P690i SCB actual values
Selection of parameter values that should‘be/transmitted via the serial interface of the SCB2
board

-r730i SCB diagnosis
SCB diagnostic information

- P090 or P091 for logging the board

- The display parameter r730 (diagnostie ififormation) assists in the correction of problems during
commissioning.

Switching off and on of the eleetronicsrsupply voltage. Doing this causes the values of the parameters
listed above to be transferred.fromythe supplementary board.

The optional board SCB2(Serial Communication Board 2) provides an additional serial interface using
either the USS or pegef-t@=peer protocol.

With the USS protocol;.upito 31 slaves (converters) can be controlled by a master. In this case, the bus
terminating resistorsten the last bus node must be connected by closing the switch S1 in order to prevent
transmission faults.

The peer-to-peex protocol allows data to be forwarded quickly from unit to unit (e.g. for implementing a
setpoint cascade):

Siemens AG  6SE7087-6AK85-1AA0
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4.5.6

Structure of request/response telegrams

Start-Up

There is no basic difference between the useful data area in the request and response telegrams for
PROFIBUS and CAN Bus. The only difference between the two types of bus telegram is in the protocol fra

sequence of bytes are therefore described where necessary in the sections containing the start-up desc

and the transmission sequence of H and L bytes. The structure of the protocol frame and the transmissi
o

for the appropriate board.

Each request and each response basically comprises three areas apart from the telegram frame witr@r
and trailer:

The parameter identifier (PKE) contains a request or response identifier (i.e. type o
the number of the addressed parameter. The spontaneous signaling bit SPM (bit11)(is

Header PKE

Parameter identifier

IND

Index

Parameter value
PWE

Trailer

SIMOVERT 6SE70 Common Rectifier.

Header PKE

Parameter identifier

IND

Index

Parameter value
PWE

Trailer

Task/ response

identifier SPM

Parameter number (PNU)

Bits 0 to 10 contain the number of the parameter specified i

Parameter number (PNU):

N

>

uest.

L 4

N or response) and

ed on the

Parameter area Displayed
number

Basic unit PXXX, rXxx

Technology board HxXX, dXxx

$

O
Q>®

L 4
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Bit 12 bis Bit 15 enthalten die Auftragskennung bzw. die dazugehérende Antwortkennung entsprechend der

folgenden Liste:

Request Meaning Response identifier
Identifier positive negative

0 No request 0

1 Request parameter value (word or double word) lor2

2 Modify parameter value (word) 1

3 Modify parameter value (double word) 2

4 Request descriptive element 3

5 Reserved -

6 Request parameter value (array) (word or double word) 4o0r5

7 Modify parameter value (array - word) 4

8 Modify parameter value (array-double word) 5 ™

9 Request number of array elements 6

10 Reserved -

11 Modify parameter value (array-double word) and store in EEPROM 5

12 Modify parameter value (array-word) and store in EEPROM 4

13 Modify parameter value (double word) and store in EEPROM 2

14 Modify parameter value (double word) and store in EEPROM 1

15 Request text 15

If the common rectifier has been unable to process the request,.it does not return the associated response

identifier, but error identifier 7 (or 8) instead.

In this case, an error code defining the error in more detail as' shewn in the following list is returned as a

parameter value:

Error code Meaning
0 lllegal parameter number (PNU) No PNU specified
1 Parameter value cannot be maodified Visualization parameter
2 Lower or upper value limitgviolated
3 Faulty subindex
4 Parameter is not indexeth(no array)
5 Parameter is hobindexed (no array)
6 Parameter value can.only be reset
7 Descriptive elementjcannot be modified
8 PPO Write (acc4to “Information Report") is not available
9 Parameter description is not available
10 Incorrect access level
11 No parameterizing enable (P927)
12 Keyword missing Key parameter P051 incorrectly set
13 Text cannot be read cyclically
15 No text
16 PPO Write missing
17 Incorrect operating state
19 Value cannot be read cyclically
101 Parameter number currently deactivated
102 Channel not wide enough
103 PKW number incorrect Applies only to serial interfaces
104 lllegal parameter value Applies to BiCo selection parameters
4-74
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Error code Meaning
105 Indexed parameter
106 Request not implemented in drive
107 Text cannot be modified
108 Incorrect number of parameter values Applies to "Change all indices" request O
The index IND contains a "0" for non-indexed parameters; a 8-bit long index value is entered (in the | der

byte) for indexed parameters.

Exception: In the case of cyclical PROFIBUS services, the L and H byte sequence is reversed (see Start-up of
PROFIBUS boards").

Parameter identifier Index Parameter value .
Header PKE IND PWE Trailer @
Bit
15 | Index, H byte Index, L byte Q

An index value of 255 means that the request applies to all indices of the ant parameter. In the case of a
modification request, the parameter values for all indices of the p et st be transferred. Conversely, the
drive supplies all index values in its response to a read request.

The parameter value PWE is treated like a double word (P.
single word is transferred.

PWE?2). The high word is set to 0 when a

Parameter identifier Index ram lue p
Header PKE IND £ Trailer
PWE1 PWE2
L 4 \
L 4
Siemens AG  6SE7087-6AK85-1AA0 4-75
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Parameter List

3 Parameter List
Parameter list - Overview
Range of Parameter | Function
Numbers
000 Operation Display
001 - 049 General Observation Parameters L 4
050 - 069 General Parameters %
070 - 089 Drive Data \
090 - 099 Hardware Configuration
100 - 149 DC Link Data @
150 - 329 Control 0
330 - 409 Convenience functions
410 - 549 Setpoint Channel Q
550 - 649 Control and Status Word
650 - 679 Analog Input/Output
680 - 719 Communications
720 - 759 Diagnostics
760 - 779 Modulator \
780 - 799 Factory Parameters \
900 - 999 Profile Parameters (Profibus)

Siemens AG 6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit
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Parameter list; Summary of the abbreviations

Example:
PNU OP1S - Parameter name Value range Display
[phys. unit] Indices
*. Conf Description Selection text Factory
.Par ’ setting
P329 Pre-charging time 0 to 9999 4
1 [ms] 5009)
) Pre-charging time of the DC link
8
) RDS parameterz)
PNU=149Hex; Type=02;3) Scaling: 1Hex 2 14)

1) An * under the parameter number means that this is a confirmation parameter, i.e. the modified value does notbec active until the
P key is pressed.

2) Abbreviations for indexed parameters @
D

RDS Reserve data set parameter with 4 indices; changeover with control word 2, bits 18 a

G/R Parameter with changeover feature for basic and reserve setting in control word 2,

3) Specification of parameter type

02 16-bit value without sign
12 16-bit value with sign
V2 Bit-coded quantity
L2 Nibble-coded quantity
4) Scaling for access via the PKW mechanism
If necessary: Specification of scaling group for process data (PZD)
PZD group PZD scaling \
0 or no specification As for PKW scaling
1 4000Hex = 100%

5) Access stage (P051), starting at which a parameter can be modified @

Operator input
Standard mode

Expert mode

Factory-set parameters

6) Specification of the operating states in which the para%e displayed
7 Specification of the operating states in which the param an be displayed

L 4

AON -

6)7) Operating states:

u MLFB input o N
H Hardware 000

configuration
A Drive setting
B Ready (incl.: fault 07, 008, ©009,

10, 0011, 0012, 0021
R (R) Run 014, 015, 0018
8) An ** under the paramete| eans that this parameter does not exist with a 6SE70 rectifier unit (P070 (MLFB) = 101).
9A factory setting v: in brackets means that the specified value only applies for PO77=0. See Section 4.3.9.1 "Generate factory setting"
for more details.
L 4
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. conf. | Description Selection text Factory- (access
Par. setting status
5.1 Operation display
r000 Operation Display 0to 21 - 1/ BR
Status display, faults and warnings of the S/F unit i
For description, see Chapter 6 Operator control
0014 Run L4
-- No thyristor bridge in circuit
| Rectifier bridge in circuit
Il Regenerative bridge in circuit
0012 Test phase
Wait until the thyristor test and/or earth-fault test has been
completed (Selection function: P353-0 and/or P354-0).
Note: The thyristor test can only be conducted if the DC link
voltage is less than 5% of 1.35*P071. Following an ON
command, therefore, wait in operating status ©012 until this
condition is satisfied!
0011 Wait for Run enable
Wait for Run enable
0010 Wait for system voltage
Wait until the system voltage has been checked.
or Wait for voltage at power terminals X1-U1, X1-V1,
(rectifier bridge)
or Wait for voltage at power terminals X4-1U2, X4-1V.
(regenerative bridge)
or Wait for checkback signal "System contactor ene
or Waiting state before energizing the system c to aiting
time P409)
0009 Wait for Ready to Switch On
Wait for Ready to Switch On (OFF
or Wait until internal OFF state is C by an external OFF
command.
0008 Switch-on inhibit; isolation (OF
Wait for acknowledgment of swi nhibit by activating the
SWITCH-OFF command
or Isolation implemented (QOFF2)
or Wait until a valid e SST1 has been received
(only if P687 is set
or Wait until a valid r-to-peer telegram to SST2 has been
received (onl P688=1, when P687.i003 is set to #0)
0007 Fault
A fault me: e has been received.
0021
00
00
0002 Electronics initialization
The option module electronics are initialized
or 4 The basic unit electronics are initialized
0001 Establish factory setting
0000 Set MLFB
PNU=00Hex; Type=02;Scaling: 1Hex 2 1
Siemens AG 6SE7087-6AK85-1AAQ 5-3
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)

5.2 General observation parameters

rool Status 0to 21 - 2/UHABR

Observation parameters for the current status of the S/F unit

0 = Enter MLFB (P070) (U) | MLFB-Input

1 = Establish factory setting Init. RFE

2 = Hardware initialization (H) [ InitHW Conf
4 = Hardware settings (H) [ HW Config.

5 = Drive system settings (A) | System Set.
7 = Fault (B) | Fault

8 = Restart inhibit (B) | ON Locked

9 = Ready for turn-ON (B) | Ready for ON
10 = Wait for system voltage (B) | Line Voltage
11 = Ready for operation (B) | Ready Oper

12 = Ground fault test (B) [ GrndFltTest
14 = R/R unit is in operation (R) [ Operation
15 = Ramp generator decelerating (OFF1) (R) | OFF1

18 = Circuit identification or forming (R) [ CircuitiD
21 = Download of parameter settings (B) | Download

PNU=1Hex; = Type=02;Scaling: 1Hex 2 1
r006 DC Bus Volts Qyto 1000 - 2/ BR
[V] -

Actual DC link voltage

PNU=6Hex;  Type=I2; Scaling: 1Hex 21V
0-100% £ 0 to 16384V

rol1 Heatsink Temp -53 to 199 - 3/ BR
[°C] -

Temperature of the heat sink

PNU=0BHex; Type=I2; Scalling: 1Hex 2 1°C PZD gr.: 1
Analog output: +/-100% 2%/-400 °C
ro12 Base/Reserve Oto1 - 2/ BR

Base / reserve settings of the process data wirifigifor coptrol word bits

0: Base setting
1: Reserve setting

PNU=0CHex; Type=02;Scaling: 1Hex2 1
rol13 Operat. Hours 3 2/ BR

Display of operating hours with fising pulses enabled (Run status).
All times > about 0.1s are taken int@yaecount.

i001 = days (0..9999)
i002 = hours (0..24)
i003 = seconds((0..3600)

o Q

The operating’hoursieounter r013 is set to 0 when the factory setting is
established{(P052=1).

PNU=0DHex; ,Typ€=02;Scaling: 1Hex 2 1
r030 Rectifier Volts 0.0 to 1000.0 - 2/ BR
vl -

Display of the system voltage at the rectifier bridge (phase W-U)

PNU=1EHex; Type=02;Scaling: 1THex £ 0.1 V
0-100% £ 0 to 1638.4V

ro31 Inverter Volts 0.0 to 1000.0 - 2/ BR
V] -

Display of the system voltage at the regenerative bridge (average value of
the three phases)

PNU=1FHex; Type=02;Scaling: 1THex £ 0.1 V
0-100% £ 0 to 1638.4V
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf Description Selection text Factory- (access
'Par : setting status
ro32 Line Frequency 0.01 to 65.00 - 2/
Hz -
Display of the line frequency [Hz]
PNU=20Hex; Type=02;Scaling: 1Hex £ 0.01 Hz,
0-100% £ 0 to 50 HzPZD gr.: 1
ro33 Firing Angle 0.0 to 165.0 - 2/ BR
O, I -
Display of the firing angle el S
PNU=21Hex; Type=02;Scaling: 1Hex £ 0.1 °el,
0 - 100% £ 0°l -180°l PZD gr.: 1
ro34 DC Amps (set) -150 to 150 - 3/ BR
%
Display of DC link current setpoint %]
PNU=22Hex; Type=I2; Scaling: 1Hex 2 0.1 %, £100% £ +P075
PZD gr.: 1
ro35 DC Amps (act) -199 to. 1 - 2/ BR
% -
Display of actual DC link current ]
PNU=23Hex; Type=I2; Scaling: 1Hex £ 1 %, + 100% £ + P075
PZD gr.:
ro36 DC Volts (set) 99 - 3/ BR
0, -
Display of DC link voltage setpoint ‘l
The setpoint 1.35+r030, limited to values of PO74 up to 106.8%.
PNU=24Hex; Type=02;Scaling: 1Hex £ 1 %, 100% £ 1.35%P07
r.
ro37 DC Volts (act) 0to 199 - 2/ BR
% -
Display of actual DC link voltage ]
PNU=25Hex; Type=02; Scaling: 1THex £ 1 ¢ £ 1.35%P071
PZD gr.: 1
ro38 DC Volts Deviat. -199.9 to 199.9 - 3/ BR
% -
Display of setpoint/actual-value deviation oltage controller %l
PNU=26Hex; Type=I2; Scaling: 1 00% £ 1.35*P071
PZD gr.: 1
r039 AnalogOut Displ. -112.1to 1121 - 2/ BR
% -
Display of terminal X102-14 ( ]
PNU=27Hex; Type=02;Sc ex 2 0.1, £ 100% 2 + 10V at terminal
X102-14
PZD gr.: 1
L 4
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)
5.3 General parameters
P0O50 Language Oto4 - 2/UHABR
) ) ) 0 2/NHABR
* Display language on the optional operation panel OP
0: German 3: Francais German
1: English 4: Italiano English
2: Espanol Espanol
Frangais
Italiano
PNU=32Hex; Type=02;Scaling: 1Hex 2 1
PO51 Access Level 1t03 - 1/UHABR
) o 2 1/UHABR
* Setting of access levels; with higher access levels more parameters can be
read and/or written.
1: Operating via PMU or OP Operation
2: Standard mode Standard
3: Expert mode Expert
PNU=33Hex; Type=02;Scaling: 1THex 2 1
P052 Function Select 0to(22 - 2/UHABR
. o ) ) 0 2/UHAB
* Selection of several commissioning steps and special functions.
(See Section 4.3.9 for details)
0= Return from on of the functions described below to the,previous |[‘Return
status of the R/R unit
1= Parameter-Reset: all parameters are reset to their original Param.Reset
settings (factory settings).
According to the Profibus profile for variable speedsdrives)this
function is also accessible via parameter P970. After finishing
this function the parameter is automatically,resetto0.
2 = Release for MLFB setting (changing intofthe status‘MLFB Input MLFB
input'). To exit this function the paramgter must be reset to 0.
3= Upread/Download (Changing into the status Upread/Download
'Upread/Download'). To exit this functien thelparameter must be
reset to 0. HW Config.
4 = Hardware configuration (Changingfinteitbe status 'Hardware
settings'). To exit this function the parameter must be reset to 0.
5= Drive setting (change to the status "Drive 'setting" for assigning | System Set.
the plant data parameters. T@ exit this function the parameter
must be reset to 0.
20 = Forming of the DC link FormingCaps
21 = Circuit identification: Assigningythe controller parameters of the | Circuit ID
R/R unit
22 = Display only parameters withy modified values Changed Par
Important: This functiomyean only be used in conjunction with
operator control from the PMU. To exit this function the
parameter mustibe reset to 0 (Return).
PNU=34Hex; Zype=02;Scaling: 1Hex £ 1
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Parameter List

2,3 o0r4.
Only those parameters specified in Section 4.4 "Selecting theldata‘sets" are
affected by the copying process whereby each of these (parameters has 4
indices that are assigned to the 4 data sets.

Data set 1 can be set with the parameter§ Pxxx/i001

Data set 2 can be set with the parametersiPxxx'i002

Data set 3 can be set with the paraméters Pxxx,i003

Data set 4 can be set with the parametersiPxxx 1004

Oxy Do nothing; automatic reset Malue atithe end of a copy
operation

1xy The contents of data setx (x = 1, 2, 3 or 4) are copied to data
sety (y =1, 2, 3 or 4){(data’set’x remains unchanged; the
original contents of(data‘set y are overwritten).
x and y are the respective data set numbers (1, 2, 3 or 4) of the
source and destinationidata set.

Each copy operation isfstarted\by changing P055 to parameter mode if
P055 = xy and the unitis,not in'the "RUN" status. P555 is reset to P055 =
Oxy at the end of theseopy 6peration.

Impoftant: @nce a copy operation has been started, the electronic
power, supply must not be switched off for at least 3 minutes to
enable‘the copied parameters to be passed to the EEPROM.

P055 is'aét storegd in the EEPROM, and has the value "012" when the
electronic powér supply is switched on.

PNU=37Hex; Type=L2; Scaling: THex 2 1

PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access
Par. setting status
P0O53 Parameter Access 0 to 31 - 1/UHABR
) o 6 1/HABR
* Release of interfaces for parameterization.
This parameter is also available as P927 in keeping with Profibus Profile
DVA.
0: none
1: COM BOARD (CB)
2: BASE KEYPAD (PMU)
4: BASE SERIAL (SST1) (SST1 and OP)
8: Serial I/O (SCB with USS)) (SCB)
16: TECH BOARD (TB)
Description for Setting:
Every interface is coded by a number.
Input of the number or the total of several numbers which are related to
interfaces, gives parameterization access to these interfaces.
Example:
The factory setting '6' (=4+2) means, that BASE KEYPAD (PMU) and
BASE SERIAL (SST1) have parameterization access.
PNU=35Hex; Type=02;Scaling: 1Hex £ 1
P054 Display Light Oyto 1 - 3/ BR
) ) ) 0 3/ BR
Backlight for the optional operation panel OP
0 = Backlight always ON always ON
1 = Backlight only ON during operation dur. operat.
PNU=36Hex; Type=02;Scaling: 1Hex 2 1
P055 Copy Parameters 011 to 144 - 3/ B
. 012 3/ B
* This parameter permits the copying of data sets 1, 2, 3 or 440 data sets 1,

Siemens AG 6SE7087-6AK85-1AAQ
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PNU OP1S parameter name Value range Display See
[phys. unit] Indies Modify
*. Conf. Description Selection text Fac’gory- (access /
Par. setting status

54 Drive data

P0O70 MLFB(6SE70 ...) 0to 120 - 3/lU BR
o . . Depends on | 3/U
* MLFB (order number) of the rectifier/regenerating unit unit
On POWER ON, the "Bootstrap" function is automatically selected as
long as P070 has not been set!
Enter the code of the corresponding MLFB here (see Section 4.3.9.2)
PNU=46Hex; Type=02;Scaling: 1Hex 2 1
PO71 Line Volts 100 to 1000 - 2/ ABR
. " . [V] acc. to PO70 | 2/ A
* Line voltage of the rectifier bridge
RMS value of the rated voltage at which the power section is actually
operated
PNU=47Hex; Type=02;Scaling: 1Hex 2 1
P0O74 Limit LowVoltage 10 to 100 - 2/ BR
) . ) [% of POZ] 61 2/ BR
Response threshold for undervoltage disconnection and phase failure or,
monitoring and threshold for DC link voltage (ssee Section 4.3.10.1). [% ofi1.355P071]
PNU=4AHex; Type=02;Scaling: 1Hex 2 1
P0O75 Rtd Amps 0.0%0 3276.7 - 2/U BR
) [A] acc. to P070 | 2/U
* Rated DC voltage of the R/R unit
Output DC current (average value) at the power terminals X1-C and X1-D.
PNU=4BHex; Type=02;Scaling: 1Hex £ 0.1
PO76 Config. PCircuit 001 to 222 - 3/ ABR
) ! ! 002 3 A
* Configuration of the power section
xx1 Motoring only
Xx2 Motoring and generating possible
00x No parallel power section connected
x1x to x2x Number of additional parallel-cennected,power sections in
feed direction
0xx to 2xx Number of additional parallel-cofinected power sections in
recovery direction
The number of parallel feed powergsections must be greater than or equal to
the number of parallel recovery powefisections"
Permitted configurations: P076=00x, ‘01x, 02x, 11x, 12x, 22x
Feed power section(s): E EE EEE EE EEE EEE
Recovery power section(s): R R R RR RR RRR
Correction factor: 1 2 3 1 3/2 1
In recovery direction, calculatien.of the effective Ud controller gain and
determination of the effective,DC link capacitance for the load current
calculation takeghe aboye correction factor into account.
PNU=4CHex, Type=li2; Scaling: 1Hex 21
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PNU

*. Conf.
Par.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indies
Factory-
setting

See
Modify
(access
status

PO77

Factory set. type

Selective factory setting (see Section 4.3.9.1)

The parameter can be modified in the state "MLFB input" (P052=2). There

are two methods for setting the parameters dependent on P077:

1: If a MLFB is not entered (P070=0), once P077 has been entered and
"MLFB input" has been terminated (P052=0), the selected parameter
becomes valid immediately

2: Via the selection "Par.reset" (P052=1 or P970=0), "generate factory
setting" is carried out and the setting of PO77 is taken into account. The
values of P070 and PQ77 will not be changed, but all other parameters
are reset to their factory setting

Parameter values:

0: Factory setting, acc. to "Parameter list", Chapter 5

1: With this setting, the following parameters are initialized differently as
compared to "0"
P554, P555

2: With this setting, the following parameters are initialized differently as
compared to "0"
P554, P555, P565, P566, P567, P575, P588, P607

4: With this setting, the following parameters are initialized differently as
compared to "0"
P554, P555, P565, P566, P575, P588, P607

5: With this setting, the following parameters are initialized differently
compared to "0"
P486, P554, P555, P561, P565, P566, P567, P572, P575, P583, P5
P588, 607

6: With this setting, the following parameters are initialized differe
compared to "0"
P486, P554, P555, P561, P565, P566, P572, P575, P583, P
P607

PNU=4DHex; Type=02; Scaling: 1Hex £ 1

ro89

Oto6

RRU

S
>

0

3/U
3

O

Module slotl

Module in slot 1 (left) in the electronics box.

4 = Module CUR
(Designation: RRU=Rectifying Rege ti nit)

RRU

PNU=59Hex; Type=02; Scaling: 1Hex@
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. conf. | Description Selection text Factory- (access /
Par. setting status)
5.5 Hardware configuration
P090 Board Position 2 0to3 - %
0 3
* PCB in position 2 (right) of the electronic box
0 = No optional PCBs none
1 = CB Communication Board CB L 4
2 =TB Technology Board B
3 = SCB Serial Communication Board SCB %
Description for Setting:
Only the following combinations of PCBs and positions are admitted:
Position 3(P091) Position 2(P090)
- CB
- B
- SCB
SCB CB
CB B
SCB B
CB SCB
PNU=5AHex; Type=02;Scaling: 1Hex 2 1
P091 Board Position 3 - 3/ HBR
0 3/ H
* PCB in position 3 (center) of the electronic box
Text as for P090
Description see PO90(PCB position 2)
PNU=5BHex; Type=02;Scaling: 1Hex 2 1

L 4

Q
o
&

L 4

N
S
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Fact_ory- (access
Par. setting status

5.6 Data of the DC link

P140 Rectifier Resist 0.000 to 32.767 4 R |
_ . . . - [Q] 0.000 R
Circuit resistance in the rectifier bridge
L 4

This parameter is automatically set when circuit identification takes place
(P052=21)

RDS parameter

PNU=6EHex; Type=02;Scaling: 1Hex 2 0.001
P141 Rectifier Induct 0.00 to 327.67 3/ BR
[mH] 00 3/ BR

Circuit inductance of the rectifier bridge

This parameter is automatically set when circuit identification takes place
(P052=21)
RDS parameter

PNU=6FHex; Type=02;Scaling: 1Hex £ 0.01

P142 Inverter Resist. 0 2.767 4 3/ BR
o ) ) ) 0.000 3/ BR
** Circuit resistance of the regenerative bridge
This parameter is automatically set when circuit identification takes pl
(P052=21)

RDS- parameter
PNU=70Hex; Type=02;Scaling: 1Hex £ 0.001 K\

P143 Inverter Induct. 0.00 to 327.67 4 3/ BR
o ) ) [mH] 0.00 3/ BR
** Circuit inductance of the regenerative bridge
This parameter is automatically set when circuit i i es place
(P052=21)
RDS parameter
PNU=71Hex; Type=02;Scaling: 1Hex £
P144 DC Bus Capacit. 0.00 to 327.67 4 3/ BR
) ) [mF] 0.00 3/ BR
Capacitance of the DC link
This parameter is automatically set when cifcuit identification takes place
(P052=21) L 2
RDS parameter \
PNU=72Hex; Type=02; :JHex £ 0.01
L 4
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PNU

*. Conf.
Par.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See

Modify
(access /
status)

5.7

Control

r150

Control Status
Status word of the control

[S1e] [Pr2] ["o] [° of

I"of "ol I° ol " o
Meaning of the individual segments

3 Rectifier current limit reached
4 Rectifier stability limit reached
11 Regerating current limit reached
12 Inverter stability limit reached

Segment bright:
Segment dark:

corresponding limit reached
corresponding limit not reached

PNU=96Hex; Type=V2;Scaling: 1Hex 2 1

0 to 1818Hex

3/ BR

P160

Motor Curr Limit

Motoring current limit
The rectifier current is limited to the value set here
RDS parameter

PNU=0AOHex; Type=02;Scaling: 1Hex £ 0.1

0:0 tg 150:0% of
P076
[%]

150.0%

3/

ABR

P161

*%

Regen Curr Limit

Generating current limit
The regenerating current is limited to the value set here.

RDS parameter

PNU=0A1Hex; Type=12; Scaling: 1Hex 2 0.1

-150.0 to 0.0% of
PO75
[%]

4
-150.0%

3/
3/

ABR

P310

DC Curr Reg Gain

Proportional gain of the DC link current controller

This parameter is automatically set when circuit identification takes place
(P052=21)

RDS parameter

PNU=136Hex; Type=02;Scaling:4dHex 20:01

0.01to 1.00

3/
3/

BR
BR

P311

DC Curr Reg Time

Integral-action (reset) time of‘the DCllink current controller

This parameter is automatically sétiwhen circuit identification takes place
(P052=21)

RDS parameter,

PNU=137Héx; Type=@2;Scaling: 1Hex £ 0.001

0.001 to 1.000
[s]

0.015

3/
3/

BR
BR

P313

DC VoltsfRegGain

Proportional gain ofithe DC link voltage controller

This parameter isi@utomatically set when circuit identification takes place
(P052=21)

RDS parameter

PNU=139Hex; Type=02;Scaling: 1Hex £ 0.01

0.10 to 200.00

3.00

3/
3/

BR
BR
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PNU

Par.

*. Conf.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access
status

P316

DC V-Reg +Limit

Positive threshold for the dead band of the setpoint/actual-value difference
of the Uy controller

A setpoint/actual-value deviation signal for the DC link voltage is not applied
to the Uy controller until the deviation of the DC link voltage exceeds the
value set here.

RDS parameter

PNU=13CHex; Type=02;Scaling: 1Hex 2 0.01

0.00 to 100.00
[%] of 1.35xP071

4
0.01

3/ _BR
3/ BR

P317

DC V-Reg -Limit

Negative threshold for the dead band of the setpoint/actual-value difference
of the Uy controller

A setpoint/actual-value deviation signal for the DC link voltage is not applied
to the Uy controller until the deviation of the DC link voltage drops below the
value set

RDS parameter

PNU=13DHex; Type=I2; Scaling: 1Hex £ 0.01

-100.00 to 0.00
[%] of 1.35+P071

-1.00%

3/ BR
3/ BR

P318

DC V(set,red)

DC link voltage setpoint with active DC link reduction (i.e. upon requegtfor
Uq reduction via control word 1, Bit 11= 1 (control word-source selectionVia
P571) or for internally generated Uq reduction command in event of
released current-dependent Uy reduction (P323= 1))

With parameter setting P318 > 100.00 %, the Ud controller of the'E unityor
the E/R unit can be operated at full signal level with the recovery direction
blocked (P076= xx1).After precharging, this leads to the control angle*a=0.

RDS parameter

PNU=13EHex; Type=02; Scaling: 1Hex 2 0.04

0:00 t0%,60.00

[%6] of1.35% Supply
Voltage at the
rectifier bridge

80.00

3/ ABR
3/ ABR

P319

DC V(set,red)Hys

Hysteresis for Ud < Ud(set,red)
(message "Ud reduced")

RDS parameter

PNU=13FHex; Type=02;Scaling: 1Hex 2 @01

0.00 to 100.00
[%] of 1.35xP071

4
6.00%

3/ ABR
3/ ABR

P320

Smooth Load Amps

Smoothing time for feedforward load €utrent injection

RDS parameter

PNU=140Hex; Type=02;Scaling: 1Hex 2 1

0 to 9999
[ms]

3/ BR
3/ BR

P321

DC CurrThresVred

Current threshold for/eurrent-dependent DC link reduction

If Id (averagedyover 3 current crests) falls below the value set here, the Ud
setpoint4ds reduced, over a ramp (discharge time P330 active) to the value in
accordance with P398 when current-dependent Ud reduction (P323=1) is
released.

RDS parameter

PNU=141Hex; Type=02;Scaling: 1Hex £ 0.01

0.00 to 100.00
[%]

30.00

3/ BR
3/ BR

pP322

DC CurrHyst.Vred

Hysteresis for current-dependent DC link voltage reduction

Ifld (averaged over 3 current crests) exceeds the sum of P321 and the
value set here, the Ud setpoint increases over a ramp (precharge time P329
active) to the value 1.35* Ujine feed When current-dependent Ud reduction
is released (P323=1).

RDS parameter

PNU=142Hex; Type=02;Scaling: 1Hex 2 0.01

0.00 to 100.00
[%]

20.00

3/ BR
3/ BR

Siemens AG 6SE7087-6AK85-1AAQ
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)
P323 Rel.RedCD V(Cur) Oto1 - 3/ BR
0 3/ B
* Release of current-dependent DC reduction
0: current-dependent Ud reduction blocked
1: current-dependent Ud reduction released
(see also P318, P321, P322)
PNU=143Hex; Type=02; Scaling: 1Hex 2 1 &
P329 PreCharge Time 0 to 9999 4 3/ BR
. L [ms] 5 3/ BR
DC link pre-charging time
RDS parameter
PNU=149Hex; Type=02;Scaling: 1Hex 2 1
P330 Discharge Time 0 to 9999 3/ BR
. ) . [ms] 2000 3/ BR
DC link discharge time
An even parameter value causes abrupt lowering. With effect from software
version 4.5, an odd parameter value causes the Ud setpoint to ramp down
with Ud reduction controlled by STW1, bit11 (see Section 4.3.1.1 and
4.3.10.2).
With the command OFF1 and current-dependent Ud reduction, P330 is
active in all cases.
RDS parameter
PNU=14AHex; Type=02; Scaling: 1Hex £ 1
L 4 \< ’
4
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. conf. | Description Selection text Factory- (access
Par. setting status
5.8 Convenience functions
P353 Thyristor Test Oto3 - 3/ \BR
0
* Function test of the S/F unit thyristors
0 Thyristor test inactive not active
1 Thyristors are tested when the first ON command is given after | .ot ON L 4
switching on the electronics power supply
2 Thyristors are tested at each ON command every ON
3 Thyristors tested at the next ON command. If no fault occurs, next ON
parameter P353 is reset to 0.
Important: When units are connected in parallel (see Section 3.7), the
thyristor test results are only conditionally useful.
Note: The thyristor test can only be carried out if the
DC link voltage is less than 5% of 1.35%P071. Following an ON
command, therefore, the unit waits in operating status ©012 until
this condition is fulfilled!
Exception: In slave mode (control word bit 27=1), the thyristor
test is only carried out when Ugq <5%. When Uqg >5%, a selecte
thyristor test (P353>0) is ignored (with P353=3, P353 re a
3).
The thyristors of the regenerating bridge are also firedyfor the
purposes of the thyristor test in the case of "regener
inhibited" (control word 1, bit 12, corresponding s
selected).
PNU=161Hex; Type=02;Scaling: 1Hex 2 1 K
P354 Ground Fault Test Oto3 - 3/ BR
2 3/ B
* Checking the S/F unit for ground faults
This is not a protective function as defined b guidelines!
0 Ground fault test inactive inactive
1 Ground fault test when the firs Cf and is given after First ON
switching on the electronics y
2 Ground fault test at each ON d Any ON
3 Ground fault test at the n N mand. If no fault occurs, Next ON
parameter P353 is‘eset 0
Note: The ground fault te Ncarried out if the DC link voltage is
less than 50% of *P077; otherwise it is automatically
skipped!
PNU=162Hex; Type=02;Scaling: 1Hex 2 1
L 4
Siemens AG 6SE7087-6AK85-1AAQ 5-15

Rectifier/Regenerating Unit  Operating Instructions




Parameter List

09.02

PNU

*. Conf.
Par.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access /
status)

P366

*

Auto Restart

Auto restart after power outage

If the power fails at one of the terminals U1/L1, V1/L2, W1/L3, 1U2/1T1,
1V2/1T2 1W2/1T3, X9.1 and X9.2, or if the voltage is not within the
permissible tolerance range and the DC link voltage has dropped beneath

the PO74 * 1.35 » PO71 threshold, the S/F unit responds as follows::

0 Auto restart inhibited
No automatic restart; the corresponding fault message (FO03,
F004, FO05, F007, FO09 or FO10) is triggered.

1 Acknowledgment following power outage
The rectifier/regenerating unit enters status ©008 (switch-on
inhibit) or ©009 (switch on/off from the I/O keys of the PMU). On
power recovery, a new ON command must be given to enable
the DC link to re-charge. The inverter is not automatically
restarted by the WEA (auto restart) function.

2 Restart following power recovery and pre-charging of the DC
link
During the power outage, the controllers and firing pulses of the
PZD R/R are inhibited. The rectifier/regenerating unit enters
status ©010. On recovery of the voltage, the DC link is charged
again as quickly as possible (see Section 4.3.10.1).

Important: The necessary external measures must be taken to guarantee
safety on an automatic restart!

PNU=16EHex; Type=02;Scaling: 1THex 2 1

Oto2

OFF

ON Reset

ON Always.

0

3/ BR
3/ BR

P408

Caps FormingTime

Forming time of the DC link
This parameter is used when forming the DC link (P052=20)

RDS parameter

PNU=198Hex; Type=02;Scaling: 1Hex 2 0.1

1.0 to 600.0
[min]

10.0

2/ ABR
2/ AB

P409

Contactor Delay

Closing delay of the line contactor
Closing of the line contactor is delayed by the time setthere with respect to
the "Switch on" command.

This parameter can be used to implemengtime grading when energizing the
line contactors of several drive units,inlerderi® prevent the inrush currents
of the autotransformers for regenerative mede overloading a supply
transformer.

PNU=199Hex; Type=02;Sgaling: THex 2 0.1

0.0 to +120.0
[s]

3/ BR
3/ B
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf Description Selection text Factory- (access
'Par : setting status
5.9 Setpoint channel
P486 Src Current Setp 0 to 6005 2 R |
. 0) R
* Setpoint source
Parameter values:
As per PZD wiring of the setpoint channel (see Section 4.3.1.3) 4
Only effective if slave drive (control word 2, bit 27 =1)
G/R parameter
PNU=1E6Hex; Type=L2; Scaling: 1Hex £ 1
P517 DC Volts Dev Lim 0.00 to 10 4 3/ BR
0 2.00 3/ B
Setpoint/actual-value deviation of Ud: [%] of {5+
If the deviation between the Ud setpoint and the actual Ud is considerable,
the "Setpoint/actual-value deviation" message is generated (status word 1
Bit 8 (r552))
Compare P518 (min. duration of deviation)
RDS- parameter @
PNU=205Hex; Type=02;Scaling: 1Hex 2 0.01
P518 Deviation Time 0.00 to 10.00 4 3/ BR
. e [s] 0.10 3/ B
Min. deviation time:
If there is a deviation (P517), the "Setpoint/actual-value deviation ge
(status word 1 bit 8 (r552)) is generated after this minimum t has
elapsed
RDS parameter @
PNU=206Hex; Type=02;Scaling: 1Hex £ O.@Q
L 4 \< ’
L 4
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)
5.10 Control and status word
1550 Control Word 1 - @7
Display of the control word 1 bits O to 15, see Section 4.3.1.1.2
15, 1 B3] 1.1 |9 4f
[l [l ] J° ol .
"ol P o, I" 2 | o
PNU=226Hex; Type=V2;Scaling: 1Hex 2 1
r551 Control Word 2 - 2/ BR
Display of the control word 2 bits 16 to 31, see Section 4.3.1.1.2
SN N ZN N Z N N
fr Pl Fal 12
1%l 2ol sl 1]
PNU=227Hex; Type=V2;Scaling: 1Hex 2 1
r552 Status Word 1 - 2/ BR
Display of the status word 1 bits 0 to 15, see Section 4.3.1.2.2
5. 1 13,1 .. |9 4f
[P1a] [Pro] [ool [° of
"ol I° o, I" 2 | o
PNU=228Hex; Type=V2;Scaling: 1Hex 2 1 \
r553 Status Word 2 - 2/ BR
Display of the status word 2 bits 16 to 31, see Section 4.3.1/2.2
bl ol o 2]
12 1Pl ISl 17l
PNU=229Hex; Type=V2;Scaling: 1Hex 2 1
P554 Src ON/OFF1 0 to 6005 2 2/ BR
. (i001=1010) |2/ BR
* Source of the 'ON/OFF1' command (con or it 0) (002=1001)
0:  OFF1 *
1:  Not allowed \
1001: CUR, binary input 1
1010: PMU ON/OFF ke
Other values: see allowe ings’in Section 4.3.1.1 (process data
wiring [¢ word)
B/R Parameter
PNU=22AHex; e Scaling: THex £ 1
P555 Srcl OFF2 1 to 6005 2 2/ BR
) . (i001=1010) |2/ BR
* Source 1 F2' command (control word 1, bit 1) (1002=1002)
0:
1: Con n for operation
1002: binary input 2 of the CUR board
Other"alues: see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)
rameter
=22BHex; Type=L2; Scaling: 1Hex 2 1
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access
Par. setting status
P556 Src2 OFF2 1 to 6005 2 2/
1 2/,
* Source 2 of the 'OFF2' command (control word 1, bit 1)
Description see P555 0
B/R Parameter
PNU=22CHex; Type=L2; Scaling: 1Hex £ 1
P557 | Src3 OFF2 T10 6005 2 127 BR
2/ BR
* Source 3 of the 'OFF2' command (control word 1, bit 1)
Description see P555
B/R Parameter
PNU=22DHex; Type=L2; Scaling: 1Hex £ 1
P561 Src InvRelease 11060 2 2/ BR
) 1) 2/ BR
* Source for the "Run enable" command (control word 1, bit 3)
0: Pulse inhibit
1: Automatic "Run enable" at end of waiting times
Other values: see allowed settings in Section 4.3.1.1 (process
wiring of the control word)
B/R Parameter
PNU=231Hex; Type=L2; Scaling: 1Hex £ 1
P565 Srcl Fault Reset 0 to 6005 2 2/ BR
, , ) (i001=0) 2/ BR
* Source 1 of the 'Reset' command (control word 1, bit 7) (002=1003)
0: No source selected
1: Not allowed
1003: Binary input 3 of the CUR board
Other values: see allowed settings in Se :3.1.1 (process data
wiring of the control wol h "Reset" from the
PMU is always possible
Note: The "Acknowledge" control command i -triggered
B/R parameter
PNU=235Hex; Type=L2; Scalifig; 1
P566 Src2 Fault Reset 0 to 6005 2 2/ BR
. 0) 2/ BR
* Source 2 of the 'Reset' ¢ control word 1, bit 7)
Description see P K
B/R parameter
P567 0 to 6005 2 2/ BR
(2001) 2/ BR
*
B/R parameter
PNU=2’Hex; Type=L2; Scaling: 1Hex 2 1
P568 rc Jogl ON 0 to 6005 2 2/ BR
) 0 2/ BR
* rce of the 'Jog 1' command (control word 1, bit 8)
0: No Jog operation
1: Not allowed
Other values: see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)
B/R-Parameter
PNU=238Hex; Type=L2; Scaling: 1Hex £ 1
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PNU

*. Conf.
Par.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access /
status)

P569

*

Src Jog2 ON

Source of the 'Jog 2' command (control word 1, bit 9)
Description see P568

B/R parameter

PNU=239Hex; Type=L2; Scaling: 1THex 2 1

0 to 6005

2
0

2/ BR
2/ BR

P571

Src Reduce DC V

Source for the "Reduce Ug" control command (control word 1, bit 11)

Wait for Ug reduction
0:  Ugq reduction inactive
1:  Ug reduction requested (permanent Uq reduction)
other values: see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

PNU=23BHex; Type=L2; Scaling: 1Hex £ 1

0 to 6005

2/ ABR
2/ ABR

P572

*%

Src RegenRelease

Source for the "Regenerating enable" control command (control word 1, bit
12)

0: Regenerating inhibited

1: Regenerating enabled

Other values: see allowed settings in Section 4.3.1.1 (process)data
wiring of the control word)

B/R parameter

PNU=23CHex; Type=L2; Scaling: 1Hex £ 1

0 06005

(1)

2/ BR
2/ BR

P573

Src No ExtFault3

Source for the "External fault 3" control command (eontrol word 1, bit 13)
L signal causes disconnection of the faulted drivey

0: Not allowed

1: No external fault 3

1003: Binary input 3 of the CUR board

Other values: see allowed settings/in Section4.3.1.1 (process data
wiring of the captrol word)

B/R parameter

PNU=23DHex; Type=L2; ScalingilHex¥ 1

1 to 6005

2/ BR
2/ BR

P574

Src Motor/Regen

Source for the "Generating/motoring" control command (control word 1, bit
14)

0: Contrel comimand ineffective (motoring and generating mode
péermitted
1: Not allowed
Other,valdes:
see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)
During circuit identification parameter value 0 must be set.

If a rectifier @nit is present, this parameter is visible with effect from software
vérsion * 4.4.

B/Ryparameter

PNU=23EHex; Type=L2; Scaling: 1THex 2 1

0 to 6005

2/ BR
2/ BR

5-20

Siemens AG 6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit

Operating Instructions




09.02

Parameter List

PNU
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OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
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P575

Src No ExtFaultl

Source for the "External fault 1" control command (control word 1, bit 15)
L signal causes disconnection of the faulted drive.

0: Not allowed

1: No external fault 1

1003: Binary input 3 of the CUR board

Other values:
see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

PNU=23FHex; Type=L2; Scaling: 1Hex 2 1

1to 6005

P578

Src RDataSetBit0

Source for bit 0 (control word 2, bit 18) for selecting the reserve data set
(RDS)

0: RDS bit 0 has the value 0

1: RDS bit 0 has the value 1

Other values:
see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

PNU=242Hex; Type=L2; Scaling: 1Hex £ 1

P579

0 to 6005

S
>

2
M

2/
2/,

O

3/ BR
3/ BR

Src RDataSetBitl

Source for bit 1 (control word 2, bit 19) for selecting the res data

(RDS)

0: RDS bit 1 has the value 0

1: RDS bit 1 has the value 1

Other values:
see allowed settings in se
wiring of the control wo

.1.1 (process data

B/R parameter

PNU=243Hex; Type=L2; Scaling: 1Hexs2 1

P583

0 to 6005

2/ BR
2/ BR

Src 12-Pulse Mode
D 4

Source for control command "12& is selected" (control word 2, bit
23)

0: No 12-pulse
1: 12-pulse m is ed

o)
Other values: se€ allowed settings in section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

1to 6005

©

3/ BR
3/ BR

P586

N 2; Scaling: 1Hex 2 1
t 1t2

rnal fault 2' message (control word 2, bit 26)
disconnection of the faulted unit after a pre-charging time of
+ 200ms if the rectifier/regenerating unit is in the "RUN" status.

0:4 Not allowed

1: No external fault

1004: Binary input 4 of the CUR board

Other values: see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

PNU=24AHex; Type=L2; Scaling: 1Hex 2 1

1to 6005

2/ BR
2/ BR
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OP1S parameter name

Description

Value range
[phys. unit]
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Display
Indices
Factory-
setting

See
Modify
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pP587

*

Src Master/Slave

Source for the master/slave drive changeover (control word 2, bit 27)
0: Master drive: The control works with an internal current setpoint
1: Slave drive: The control works with an external current setpoint
Other values: see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

PNU=24BHex; Type=L2; Scaling: 1Hex 2 1

0 to 6005

2
©

2/ BR
2/ BR

P588

Src No Ext Warnl

Source of the 'External warning 1' message (control word 2, bit 28)

0: Not allowed

1: No external warning

Other values:
see allowed settings in Section 4.3.1.1 (process data wiring of
the control word)

B/R- parameter

PNU=24CHex; Type=L2; Scaling: 1THex 2 1

1to 6005

(1

3/ BR
3/ BR

P589

Src No Ext Warn2

Source of the 'external warning 2' message (control word 2, bit 29))
0: Not allowed
1: No external warning
Other values: see allowed settings in Section 4.3.1.1 (process data
wiring of the control word)

B/R parameter

PNU=24DHex; Type=L2; Scaling: 1Hex 2 1

4,to 6005

3/ BR
3/ BR

P590

Src Base/Reserve

Source of the 'Base / reserve settings' switching command“(control word 2,
bit 30)

0: Base setting

1: Reserve setting

1005: Binary input 5 of the CWUR board

Other values: see allowed settings in‘Section 4.3.1.1 (process data
wiring of the cohtrol Wrd)

No base/reserve changeover possible

PNU=24EHex; Type=L2; Scaling{1Hex £ 1

0 to 6005

1005

3/ BR
3/ BR

P591

Src ContactorMsg

Source of the 'Main conta€tof'energized' message(control word 2, bit 31)

0: Not allowed

1: N@ymain contactor checkback signal
1004,to 1005: EUR terminals

4101 t0)4116:4 SCB-SCI1- terminals (serial 1/0)
4201 to 4246 SCB-SCI2- terminals (serial 1/0)

For details see Section 4.3.1.1
Notes:
If the, function is active, pulses are released as soon as the message is

available.
No base / reserve settings possible

PNU=24FHex; Type=L2; Scaling: 1Hex £ 1

1to 4216

3/ BR
3/ BR
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access
Par. setting status
r599 CW/SW 12-Pulse - 2/

Display of control/status word for 12-pulse mode, bit 0 to 15, see Section

3.84.
[S1a] [P] ["1o] | of ()

I"of "ol I’ ol " o

PNU=257Hex; Type=V2;Scaling: 1Hex £ 1 ¢
P600 Trg Bit Ready On 0to 4212 3/ BR
3/ BR
* Destination of the status bit 'ready for turn ON' (status word 1, bit 0)

Power is ON, the drive may be turned on.

Depending on the selected index all settings according to Section 4.3.1.2
(process data wiring of the status word) may be selected.

i01: GG: selection of a base drive terminal
i02: SCI: selection of a SCI1/2 terminal

* Destination of the status bit 'Ready for operation’ (status word 1, bit 1

PNU=258Hex; Type=L2; Scaling: 1Hex £ 1
P601 Trg Bit Rdy Oper @ 2 3/ BR

All the settings specified in Section 4.3.1.2 (process data wiring of the s
word) are permissible, depending on the index selected

Parameter values, indices: as P600 \

PNU=259Hex; Type=L2; Scaling: 1Hex 2 1

P602 Trg Bit Operat 0to 4212 2 2/ BR

* Destination of the status bit 'Run' (status word 1,
The unit is in operation.

Parameter values, indices: as P600

PNU=25AHex; Type=L2; Scaling: 1Hex £

0to 4212 2 2/ BR
i001=1002 2/ BR

* Destination of the status bit 'Fault’ (st W bit 3) i002=0
Note: ¥
For issuing the fault message vi the active status (bit has H-

level) is inverted (broken wire proof).

Parameter values, |&

s
PNU=25BHex; Type=L2; Scaling: 1Hex 2 1

P603 Trg Bit Fault

600

P604 Trg Bit No OFF2 0to 4212 2 3/ BR

* Destination of th sbit 'No OFF2 command' (status word 1, bit 4)
P Nes, indices: as P600

X; e=L2; Scaling: 1Hex 2 1

d 0to 4212 2 3/ BR

* Destination of the status bit "Turn-ON locked' (status word 1, bit 6)

P606 Trg BitO

Note: ¥
For issuing the message via a terminal the active status (bit has H-level) is
verted (broken wire proof).

Parameter values, indices: as P600

PNU=25EHex; Type=L2; Scaling: 1Hex 2 1
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)
P607 Trg Bit Warning 0to 4212 2 2/ BR
— . . . 0) 2/ BR
* Destination of the status bit 'Warning' (status word 1, bit 7)
Note:
For issuing the message via a terminal the active status (bit has H-level) is
inverted (broken wire proof).
Parameter values, indices: as P600
PNU=25FHex; Type=L2; Scaling: 1Hex 2 1
P608 Trg Bit Deviat. 0to 4212 2 3/ BR
— . . . 0 3/ BR
* Destination wiring of the status bit "Uy set = Uq act® (status word 1, bit 8) -
cf. P517
Parameter values, indices: as P600
PNU=260Hex; Type=L2; Scaling: 1Hex 2 1
P610 Trg Regen Ready 0to 4212 2 3/ BR
0 3/ BR
* Destination wiring of the status bit "Regenerating ready" (status word 1,
Bit 10)
Parameter values, indices: as P600
PNU=260Hex; Type=L2; Scaling: 1Hex £ 1
P611 Trg Low Voltage 0,to 4212 2 3/ BR
0 3/ BR
* Destination of the status bit 'Undervoltage' (status word 1, bit 11)
Note:
For issuing the message via a terminal the active status (bit has H-lewel) is
inverted (broken wire proof).
Parameter values, indices: as P600
PNU=263Hex; Type=L2; Scaling: 1Hex 2 1
P612 Trg Bit Contact 0to 4212 2 3/ BR
0 3/ BR
* Destination of the status bit 'Energize main contacter' (status word 1, bit 12)
H level: energize contactor!
Important: Relay X9-4/5, whose functiod cannet be programmed, is
provided for controllingfthe main contactor.
Parameter values, indices: as P600
PNU=264Hex; Type=L2; ScalingiiHex2 1
P613 Trg DC V reduced 0to 4212 2 3/ ABR
0 3/ ABR
* Destination wiring for the status bit"Uq4 reduced”
(status word 1, bit 13)
Parameter valuesiindices: as P600
PNU=265Hex; Aype=L2; Scaling: 1Hex £ 1
P614 Trg Motor/Regen 0to 4212 2 3/ BR
0 3/ BR
* Destination wiring:for the status bit "Regenerative/motoring mode" (status
word 1, bit 14)
*%
Parameter values, Indices: as P600
PNU=266Hex; Type=L2; Scaling: 1Hex 2 1
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Par.

*. Conf.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access
status

P618

Trg Current Lim.

Destination wiring of the status bit "Current limit active"
(status word 2, bit 18)

Note:
For issuing the message via a terminal the active status (bit has H-level) is
inverted (broken-wire proof).

Parameter values, indices: as P600

PNU=26AHex; Type=L2; Scaling: 1Hex 2 1

0to 4212

P619

Trg Bit Ext Fltl1

Destination of the status bit 'External fault 1' (status word 2, bit 19)

Note:

For issuing the message via a terminal the active status (bit has H-level) is
inverted (broken wire proof).

Parameter values, indices: as P600

PNU=26BHex; Type=L2; Scaling: 1Hex 2 1

P620

Trg Bit Ext FIt2

Destination of the status bit 'External fault 2'

(status word 2, bit 20)

Note:

For issuing the message via a terminal the active status (bit h
inverted (broken wire proof).

If an ON command is active, L-level causes fault trip after 20

Parameter values, indices: as P600

P621

K

0to 4212

2
0

3/
3

3/ BR
3/ BR

3/ BR
3/ BR

PNU=26CHex; Type=L2; Scaling: 1Hex £ 1

Trg Bit ExtWarn

Destination of the status bit 'External warning'

(status word 2, bit 21) \

Note:
For issuing the message via a terminal the a
inverted (broken wire proof).

atus (bit has H-level) is

Parameter values, indices: as P600

PNU=26DHex; Type=L2; Scaling: 1 A1

0to 4212

3/ BR
3/ BR

P622

Trg Biti2t Inv

Destination of the statubxg unit overload'

(status word 2, bit 22);

Note:

For issuing the ia a terminal the active status (bit has H-level) is
inverted (br roof).
ameter v s, indices: as P600

pe=L2; Scaling: 1Hex 2 1

0to 4212

3/ BR
3/ BR

P623

Destination of the status bit 'Fault unit overtemperature'
(status word 2, bit 23

ote:
issuing the message via a terminal the active status (bit has H-level) is
inverted (broken wire proof).

Parameter values, Indices: as for P600

PNU=26FHex; Type=L2; Scaling: 1Hex 2 1

0to 4212

3/ BR
3/ BR
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)
P624 Trg BitWarTmplnv 0to 4212 2 3/ BR
0 3/ B
* Destination of the status bit 'Warning unit overtemperature’
(status word 2, bit 24
Note: 0
For issuing the message via a terminal the active status (bit has H-level) is
inverted (broken wire proof).
Parameter values, indices: as P600 <@
PNU=270Hex; Type=L2; Scaling: 1Hex 2 1

P631 Trg Bit Charging 0to 4212 3/ BR
3/ BR
* Destination of the status bit 'Charging active' (status word 2, bit 31)
Note:

For issuing the message via a terminal the active status (bit has H-level) is
inverted (broken wire proof).

Parameter values, indices: as P600

PNU=277Hex; Type=L2; Scaling: 1Hex 2 1
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access
Par. setting status
5.11 Analog input/output
P655 CUR AnaOutActVal 0to 999 - 2/ \BR
. 37 2/ 4BR
Number of the parameters whose value is to be output at the analog output
of the CUR, (terminal X102-14).
PNU=28FHex; Type=02;Scaling: 1Hex 2 1
P656 CUR AnaOut Gain +320,00 - 2/ BR
. . [V] 10:00 2/ BR
Gain for the analog output of the CUR (terminal X102-14)
P656 = desired analog output voltage at PWE=100%, if offset=0
The output voltage is calculated with the following formula:
U(out)= [(PWE/100%) * P656] + P657
PNU=290Hex; Type=I2; Scaling: 1Hex £ 0.01 V
P657 CUR AnaOutOffset -100.00 t0*900.00 - 2/ BR
) [V] 0.00 2/ BR
Offset for the analog output on the CUR (terminal X102-14)
The analog output can represent voltages of -10V to +10V.
PNU=291Hex; Type=I2; Scaling: 1Hex £ 0.01 V
P658 AnaOut Conf Curr Oto3 - 2/ BR
0 2/ BR
* Configuration of terminal X102-16 (actual current display) )
0  Output with correct sign signed
(positive voltage: motoring current)
(negative voltage: regenerative current) bsoluteVal
L absoluteVa
1 O.utput absolutg value (positive voltage only) inverted
2 Signed output, inverted
(positive voltage: regenerative current)
(negative voltage: motoring current) inv. absVal
3 Output of absolute value, inverted (negative voltage only)
PNU=292Hex; Type=02;Scaling: 1Hex &4
P660 SCI AnalogInConf Oto2 6 3/ BR
0 3/ BR

Configuration of the SCI analog input$§; definesithe kind of the input signals

Parameter values Terminals Terminals
X428/3,639 X428/5, 8, 11

0: -10 V. + 10V -20mA ... + 20 mA

1: OV. %10V 0OmA ... +20 mA

2: 4mA ... +20 mA

Notes:

Only one signal cangbe wired'per input; alternatively voltage or current
signals can be evaluateds

Voltage andieurrentfsignals must be connected to different terminals.
Settings andonlyf@liow unipolar signals, i. e. the internal process data
are alsg'unipolar.

At setting 24n input current < 2 mA causes a fault trip (broken wire proof)
The offsetfscaling of the analog inputs is done via P662.

i001: SM1 Slave 1, analog input 1

i002: SI12  Slave 1, analog input 2

i0@3: SI13  Slave 1, analog input 3

i004: SI21 Slave 2, analog input 1

i005: SI22  Slave 2, analog input 2

i006: SI23  Slave 2, analog input 3
Condition:

The related SCB board must be reported via P090 and P091, respectively

PNU=294Hex; Type=02;Scaling: 1Hex 2 1
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf Description Selection text Factory- (access /
.Par ’ setting status) d
P661 SCI AnalnSmooth 0to 15 6 3/ BR
. . . 2 3/ BR
Filter time constant of the SCI analog inputs
i001: SI11  Slave 1, analog input 1
i002: SI12  Slave 1, analog input 2
i003: SI13  Slave 1, analog input 3
i004: SI21  Slave 2, analog input 1
i005: SI22  Slave 2, analog input 2
i006: SI23  Slave 2, analog input 3
PNU=295Hex; Type=02;Scaling: 1Hex 2 1
P662 SCI AnalogInOffs -320.00 to 320.00 6 3/ BR
) . V] 000 3/ BR
Offset scaling of the SCI analog inputs
Description for setting see SCI manual
i001: SI11 Slave 1, analog input 1
i002: SI12  Slave 1, analog input 2
i003: SI13  Slave 1, analog input 3
i004: SI21  Slave 2, analog input 1
i005: SI22  Slave 2, analog input 2
i006: SI23  Slave 2, analog input 3
PNU=296Hex; Type=I2; Scaling: THex 2 0.01 V
P664 SCI AnaOutActVal 0,t0 999 6 3/ BR
. 0 3/ BR
Actual value output via SCI analog outputs
Description for setting:
Enter the parameter number of the quantities, which are to be issued; for
details see SCI manual.
i001: SI11  Slave 1, analog output 1
i002: SI12  Slave 1, analog output 2
i003: SI13  Slave 1, analog output 3
i004: SI21  Slave 2, analog output 1
i005: SI22  Slave 2, analog output 2
i006: SI23  Slave 2, analog output 3
Condition:
The related SCB board must be reported via P090 and,P091, respectively
PNU=298Hex; Type=02;Scaling: 1Hex £ 1
P665 SCI AnaOut Gain -320.00 to 320.00 6 3/ BR
) ) [Vl 10.00 3/ BR
Proportional gain of the SCI analog outputs
Description for setting: see SCl manual
i001: SI11 Slave 1, analag output 1
i002: SI12  Slave 1j)analog output 2
i003: SI13  Slavewt, analog output 3
i004: SI21  Slavef2,@nalog output 1
i005: SI22%, Slave 2 /analog output 2
i006: SI23 “Slave?2, analog output 3
PNU=299Hex;£Type=I2; Scaling: 1Hex £20.01V
P666 SCI AnaOut Offs -320.00 to 320.00 6 3/ BR
[V] 0.00 3/ BR
Offset of the SCI analog outputs
i001: 8Si11 Slave 1, analog output 1
i002: SI12  Slave 1, analog output 2
i003: SI13  Slave 1, analog output 3
i004: SI21  Slave 2, analog output 1
1005: SI22  Slave 2, analog output 2
i006: SI23  Slave 2, analog output 3
PNU=29AHex; Type=I2; Scaling: 1Hex £ 0.01 V
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access
Par. setting status
5.12 Communications
P680 Scom1 Act Value 0 to 999 16 3/ "\BR
. - i001=968
* Process data assignment for actual-value output over serial interface SST1. i002=0
Defines the parameter positions in the telegram. o
i016=0
Notes: 4
Word 1 should be assigned status word 1 (r552=r968).
The length (number of words) of the process data part in the telegram is set
with P686, Index i001.
i001=Word 01 of the (process data part of the) telegram
i002=Word 02 of the (process data part of the) telegram
i-(-).16=Word 16 of the (process data part of the) telegram
PNU=2A8Hex; Type=02;Scaling: 1Hex £ 1
P681 Scom?2 Act Value 0 9 5 3/ BR
. . - i001=599 3/ B
* Selection of the process data to be transmitted over serial interface SST2 i002=34
(actual values) with peer-to-peer protocol selected (P688=1). i003=0
Defines the parameter positions in the telegram. i004=0
i005=0
Notes:
The length (number of words) of the process data part in the peer-tozpe
telegram is set with P686, Index i003. DK
i001=Word 1 of the (process data part of the) telegra
i002=Word 2 of the (process data part of the) telegr
i-(-).05=Word 5 of the (process data part of the).tele
PNU=2A9Hex; Type=02;Scaling: 1Hex £ 1
P682 SCB Protocol Oto5 - 3/ HBR
0 3/ H
* SCB can be operated as
master for the SCI boards or as
serial communications board
(see SCB manual).
0 = SCI-Module: Master for SC@ SCI-Module
1 =4 wire USS 4 wire USS
2 =2 wire USS 2 wire USS
3 = Peer to Peer Peer 2 Peer
4 = Option-1: notu Option 1
5 = Option-2; no d Option 2
Condition:
SCB board must ia P090 and 0P91, respectively
PNU= Scaling: 1Hex £ 1
P683 SCom/ 0 to 30 2 3/ BR
! T 0 3/ B
* Bus serial communication interfaces
1: bus address of serial comm. interface 1 (CUR)
i002 = SCB: SCB baud rate, if P682=1, 2
PNU=2$Hex; Type=02;Scaling: 1Hex 2 1
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Fac@ory- (access /
Par. setting status)
P684 SCom/SCB Baud 110 813 2 3/ BR
. i001=6 3/
* Serial interfaces baud rate i002=6
i003=13
1 300 Baud 300 Bd
2 600 Baud 600 Bd O
3 1200 Baud 1200 Bd
4 2400 Baud 2400 Bd
5 4800 Baud 4800 Bd
6 9600 Baud 9600 Bd
7 19200 Baud 19200 Bd
8 38400 Baud 38400 Bd
9 57650 Baud 57650 Bd
10 76800 Baud 76800 Bd
11 93750 Baud 93750 Bd
12 115200 Baud 115200 Bd
13 187500 Baud 187500 Bd
i001 = SST1: serial comm. interface 1 (CUR)
i002 = SCB: SCB, if P682=1, 2, 3
i003 = SST2: serial comm. interface 2 (CUR with PTP1 option)
PNU=2ACHex; Type=02;Scaling: 1Hex 2 1
P685 SCom/SCB #PKWDat 2 3/ BR
) ) i001=127 3/ B
* Number of words (16 bit) of the parameter data part in the net data block i002=127

the telegram.

0: No parameter data part in the telegram

3,4 Parameter data part is 3 (parameter identifier, Ind, pa te
value), 4 words long

127 Variable parameter data length for the transfer of parameter
description and texts

i001 = SST1: serial comm. interface 1 (CUR)

i002 = SCB: SCB, if P682=1, 2

PNU=2ADHex; Type=02;Scaling: 1Hex 2 1

3/ BR
3/ B

P686 SCom/SCB # PrDat O0to 16

N W

* Number of words (16 bits) of the process dat in net data block of
the telegram.

i001 = SST1: serial comm. interfa (C
i002 = SCB: SCB, if P682=4, 2,

PWE=0 means that no process da Nected in the USS protocol and
that none are sent.
i003 = SST2: seri Nlen‘ace 2 (CUR with PTP1 option), if
Peer-to-Peer protocalis selected (P688=1), from 1 to 5 net

data words ¢ e sent.

PNU=2AEHex; Type caling: 1THex 21
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P687

SCom/SCB TIgOFF

Telegram OFF time of CUR and SCB
If no correct telegram is received within the parameterized time a fault trip is
set.

Description for setting:
Value 0: No monitoring, no fault trip; must be parameterized for sporadic
(acyclic) telegrams, e. g. operator panel OP at serial comm. interface 1.

i001 = SST1: serial comm. interface 1 (CUR)
i002 = SCB: SCB, if P682=1, 2, 3

i003 = SST2: serial comm. interface 2 (CUR with PTP1 option), if
Peer-to-Peer protocol is selected (P688=1).
With active Peer-To-Peer protocol (P688 = 1) and telegram
failure time P687.i003 = 0, the unit remains in operating state
0008 until telegram traffic is correct (see P688).
With P687.i003 =0 AND P681.i001 = 599 in the case of
telegram failure, bits 3 and 6 of the first SST2 Peer-to-Peer
receive data (the control/status word sent from the partner unit
in 12-pulse mode) are set to 0.

PNU=2AFHex; Type=02;Scaling: 1Hex £ 1ms

0 to 6500
[ms]

3

i001=0
i002=0
i003=1

2/ _BR
2/ BR

P688

SST2 Protocol

Selection of the protocol for SST2 (serial interface 2 (CUR with PTP1
option))

0 Interface is provided for factory-internal diagnosticsiptirposes (7
data bits + 1 parity bit, even parity,1 stop bit)

1 Peer-to-Peer protocol
(8 data bits + 1 parity bit, even parity,1 stop bit)
With active Peer-To-Peer protocol (P688 = 1) anditelegram
failure time P687.i003 = 0, the unit remains in operating state
0008 until telegram traffic is correct.

PNU=2B0Hex; Typ=02; Normierung: 1Hex 2 1

Otod

factory-internal
Peer to Peer

3/ BR
3/ B

P689

SCB Peer2PeerExt

Immediate transfer on of data received viagthelpeerto peer protocol of SCB.
Mark of these words of the received peer(to peer telegram which are to be
transferred on immediately.

0: No immediate transfer (only to CUR)
1: Immediate transfer (ahd, passing to CUR)

i001 = WO01: Wordy01,0fthe (process data part of the) telegram
i002 = W02: Word 02)0of thel(process data part of the) telegram

i005 = WO05: Ward 05 of the (process data part of the) telegram

Condition: P682 =3%(peert6°peer protocol)

PNU=2B1Hex;Type=02;Scaling: 1Hex 2 1

0to1

CUR only
Transfer

3/ BR
3/ BR

P690

SCB ActValues

Actual value outputvia the serial communications interface of the SCB
board.
Defines, whichfparameter is to be transferred at which telegram address.

Notes:
Word 1 should be set for status word 1 (r552=r968)

The length (number of words) of the process data part of the telegram is set
with P686, Index 02

i001 Word 01 of the (process data part of the) telegram
i002 Word 02 of the (process data part of the) telegram

i.616 Word16 of the (process data part of the) telegram

PNU=2B2Hex; Type=02;Scaling: 1Hex 2 1

0 to 999

16
i001=968
i002=0

i016=0

3/ BR
3/ B
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status) d
P694 CB/TB Act Values 0to 999 16 3/ BR
o i001=968 3/ B
* Actual-value output over the serial interface of the CB and/or TB module i002=0
Defines which parameter is to be transferred at which telegram address. o
i016=0
Note:
Word 1 should be set for status word 1 (r552=r968)
If the value "0" is entered (factory settings from i002 to i016), the constant
value "0" is passed on.
i001 Word 01 of the (process data part of the) telegram
i002 Word 02 of the (process data part of the) telegram
i.616 Word16 of the (process data part of the) telegram
PNU=2B6Hex; Type=02;Scaling: 1Hex 2 1
P695 CB/TB TIgOFFTime 0 to 6500 - 3/ BR
. [ms] 20 3/ BR
* Telegram lag time of CB and TB
If no correct telegram is received within the parameterized time a fault trip is
set.
Monitoring is carried out at intervals of 20 ms, therefore it is only appropriate
to set values that are multiples of 20 ms.
Description for setting:
0: no monitoring, no fault trip; must be parameterized for sporadic
(non-cyclic) telegrams, e. g. operator panel OP at serial comm.
interface 1.
PNU=2B7Hex; Type=02; Scaling: 1Hex £ 1 ms
P696 CB Parameter 1 0 to 65535 - 3/ HBR
0 3/ H
Communication board parameter 1.
See manual of the used communication board.
Parameter is only needed if a communication board i§ reperted (P90 or
P091 =1)
The communication board checks, if the set value isjalid: If the value is not
accepted, the fault message 80 is issued with fauit value,5
PNU=2B8Hex; Type=02;Scaling: 1Hex 2 1
P697 CB Parameter 2 0 to 65535 - 3/ HBR
0 3/H
Communication board parameter 2
see P696
PNU=2B9Hex; Type=02;Scalings1Hex 24
P698 CB Parameter 3 0 to 65535 - 3/ HBR
0 3/ H
Communication board parameter 3
See P696
PNU=2BAHex; Type=02;Sealing: 1Hex 2 1
P699 CB Parameter 4 0 to 65535 - 3/ HBR
0 3/ H
Communication boargyparameter 4
See P696
PNU=2BBHexjlypé=02;Scaling: 1Hex 2 1
P700 CB Parameter 5 0 to 65535 - 3/ HBR
0 3/ H
Communication board parameter 5
See P696
RNU=2BCHex; Type=02;Scaling: 1Hex 2 1
pP701 CB Parameter 6 0 to 65535 - 3/ HBR
0 3/ H
Communication board parameter 6
See P696
PNU=2BDHex; Type=02;Scaling: 1THex 2 1
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access
Par. setting status
P702 CB Parameter 7 0 to 65535 - 3/
0 3/,

Communication board parameter 7
See P696

PNU=2BEHex; Type=02;Scaling: 1Hex £ 1

P703 CB Parameter 8 0 to 65535 - BR

Communication board parameter 8
See P696 L 4

PNU=2BFHex; Type=02;Scaling: 1Hex 2 1

P704 CB Parameter 9 0 to 65535 - 3/ HBR
3/ H
Communication Board Parameter 9
See P696
PNU=2C0Hex; Type=02;Scaling: 1Hex £ 1
P705 CB Parameter 10 0 to 65 - 3/ HBR
0 3/ H

Communication board parameter 10
See P696

PNU=2C2Hex; Type=L2; Scaling: 1Hex 21

PNU=2C1Hex; Type=02;Scaling: 1Hex £ 1
P706 CB Parameter 11 5 3/ HBR
- 0 3/ H
Communication board parameter 11
See P696 \
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5.13

Diagnostics

r720

SW Version

Software version of the PCBs in positions 1, 2 and 3 of the electronic box.

Indices:
i001:
i002:
i003:

Pos1:
Pos2:
Pos3:

Software version of the PCB in position 1
Software version of the PCB in position 2
Software version of the PCB in position 3

PNU=2D0Hex; Type=02;Scaling: 1Hex £ 0.1

r721

SW Generat. Date

Software generation date of the CUR board.

i001= Year
i002= Month
i003= Day

Indices:

PNU=2D1Hex; Type=02;Scaling: 1Hex 2 1

Year
Mon
Day

2
>

3/U BR

1722

SWID

Extended software version ID of the modules in slots 1, 2 and 3 of the
electronic box for internal purposes.

Indices:
i001:
i002:
i003:

SPL1:
SPL2:
SPL3:

Software code of the PCB in position 1
Software code of the PCB in position 2
Software code of the PCB in position 3

PNU=2D2Hex; Type=02;Scaling: 1Hex £ 0.1

1723

3/U BR

PCB Code %
Identification code of the PCBs in positions 1, 2 an @ e electronic box
Indices:

SPL1: PCB code of the PCB in position 1

SPL2: PCB code of the PCB in posi%

i001:
SPL3: PCB code of the PCB in posi
105

i002:
i003:
O
140 - 149 K\

PNU=2D3Hex; Type=02;S g: 21

PCB codes:
CUR:
CB:
TB: 130 - 139
SCB: 120-12

3/U BR

r725

HeadroomCalcTime
Headroom of the CP module.

; = ling: 1Hex 21 % PZD gr.: 1
Analog output: 100% £ 100% computer time free

PNU=2D5He

0 to 100% -
[%] -

3/ BR
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09.02 Parameter List
PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Fac@ory- (access
Par. setting status
r730 SCB Diagnostics 16 3/
SCB diagnostics
All values in HEX display
If a quantity is represented, overflow takes place at FF Hex.
The meaning of several Indices depends of the selected SCB protocol
(P682).
i001: fITC Number of error-free telegrams
i002: Terr Number of error telegrams X 4
i003: Ferr Number of byte frame-errors
i004: Orun Number of overrun errors
i005: Prty Parity error
i006: STX STX error
i007: ETX ETX error
i008: BCC Block check error
i009: L/KL USS/Peer to Peer: incorrect telegram length
SCI modules: required maximum number of terminals
according to process data wiring (P554 to P631).
i010: T/An USS: Timeout
SCI Modules: required analog inputs / outputs
according to process data wiring of the setpoint
channel and actual value output via SCI (P664) .
i011: BCdO PCB code word 0
i012: BCd1 PCB code word 1
i013: Warn SCB-DPR- warning word
i014: SI1? Information, if slave 1 needed and if yes, which type.
0: no slave needed
1: SCH1
2:8ClI2
i015: SI2? Information, if slave 2 needed and if yes,
0: no slave needed
1: SCH1
2:8ClI2
i016: IniF: with 'SCI modules': initialization fault
PNU=2DAHex; Type=L2; Scaling: 1Hex £ 1
r731 CB/TB Diagnostics 32 3/ HBR
For detailed information see manuals of the u ommunication boards
(CB) or technology boards (TB).
PNU=2DBHex; Type=L2; Scaling: 1H 1
r748 Fault Time 24 2/ BR
The instants at which faults ocgj f the hours counter r013 at the
instant the fault occurs) \
See parameter r947 for d
Trip description by: 47 ault number
49 Fault value
List of fault texts
52 Number of faults
2;Scaling: 1Hex 21
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf Description Selection text Factory- (access /
.Par ’ setting status)
5.14  Modulator
pP773 Deadband Convert 0.01 to 100.00 4 BR
% 0.01 3
The reversing threshold of the auto-reversing module (in rectifier direction) %]
If the (signed) setpoint of the DC link current (output of the DC link voltage
controller on the output side of the limiting module) exceeds the value of + L 4
0.05% set with this parameter, the firing pulses of the rectifier bridge are
enabled. These pulses are inhibited if the setpoint of the DC link current
drops below the value set here.
RDS parameter
PNU=305Hex; Type=02;Scaling: 1Hex 2 0.01 %
P774 Deadband Invert -100.00 to -0.01 3/ BR
. . . ) [%] -3.00 3/ BR
ki The reversing threshold of the auto-reversing module (in regenerating
direction)
If the (signed) setpoint of the DC link current (output of the DC link voltage
controller on the output side of the limiting module) exceeds the value of -
0.05% set with this parameter, the firing pulses of the rectifier bridge are
enabled. These pulses are inhibited if the setpoint of the DC link current
drops below the value set here..
RDS parameter
PNU=306Hex; Type=02;Scaling: 1Hex £ 0.01
P775 Min Gating Angle 0to 120 4 3/ BR
. e S [°el] 0 3/ BR
Alpha G limit (rectifier stability limit)
RDS parameter
PNU=307Hex; Type=02;Scaling: 1Hex 2 1 °el
P776 Max Gating Angle 120 to 165 4 3/ BR
Lo S [°el] 150 3/ B
Alpha W limit (inverter stability limit)
RDS parameter
PNU=308Hex; Type=02;Scaling: {Hex £ 1 °el
P777 Max Gating Angle Ramp 0.00 to 100.00 4 3/ BR
. I ) . [%] of PO75 20.00 3/ BR
Transition ramp of the alpha W limit from ating to continuous DC (for
currents < pulsating threshol ol angle is limited to 165°, for
currents > (pulsating threshol 7) 776 with linear interpolation
inbetween)
RDS parameter
PNU=309Hex; e=02;Scaling: 1Hex 21 %
L 4
5-36 Siemens AG  6SE7087-6AK85-1AAQ

Rectifier/Regenerating Unit

Operating Instructions




09.02 Parameter List

PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Fact_ory- (access
Par. setting status

5.15 Factory parameters

P785 12t Control Word Oto1 - 3/ R
1
* Control word for the it power section
0 Response of the 2t monitor for the power section (i.e. 100% of S

the i’t value has been reached) results in an automatic
reduction of the limit for the current setpoint to the rated DC
current (in infeed direction or at 92% of the rated direct current
in regenerative feedback direction) until the absolute value of
the current setpoint has dropped below the rated DC current
before its limit (or 92% of that in regenerative feedback
direction) and the calculated equivalent junction temperature

rise is again below the unit-specific response threshold. The

current setpoint limit is then raised again.

1 Response of the 2t monitor for the power section (i.e. 100% of
the i’ value has been reached) results in fault F022 and
disconnection.

PNU=311Hex; Type=02;Scaling: 1Hex 2 1
P793 Line Voltage Delay to 1.00 - 3/ BR
] 0.03 3/ BR

Stabilizing time for the line voltage

If the "Switch-on" command is given, the unit waits in status ©

voltage to be applied to the power section. The line voltage is d
to be applied to the power terminals until amplitude, frequen e
symmetry lie within the permissible tolerance range for longer the time

set with this parameter. The parameter applies to both t ifie
regenerative power terminals.

PNU=319Hex; Type=02;Scaling: 1Hex £ 0.0,
0 to 65535 - 3/U BR

P799 Special Access
. 0 3/ BR
Parameter for special access

PNU=31FHex; Type=02;Scaling: 1Hex@
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PNU

*. Conf.
Par.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access /
status)

5.16

Profile parameters

P917

Change Reports

Control word for spontaneous messages

If the value of an active parameter is changed, the new value is reported to
the programmable controller connected by means of the spontaneous
reporting mechanism. This function can be activated and de-activated for
each interface.

Important:
When the control word is modified, spontaneous message buffers can be
deleted with the loss of spontaneous messages!

0 No spontaneous messages

1 Output of spontaneous messages over the DPR interface
(TB/CB)

2 Output of spontaneous messages over the BASE SERIAL
interface (SST1)

4 Output of spontaneous messages over SCB with USS protocol

Setting help:

Each interface is coded with a number.

Enter the number and/or the sum of several numbers assigned to the
interfaces to enable the spontaneous message mechanism for the relevant
interface(s).

PNU=395Hex; Type=02;Scaling: 1Hex 2 1

Oto7

inactive
TB/CB
SCom

SCB (USS)

3/ BR
3B

P918

CB Bus Address

Protocol depending bus address for communication board; seg;manual of
this board.

Notes:

The communication board checks, if the set valuegs valid. (Bus addresses 0
to 2 are reserved for master stations). If the value isthetfaccepted, the fault
message 80 is issued with fault value 5

Condition:
P090=1 or P091=1 (communication board installed)

PNU=396Hex; Type=02;Scaling: 1Hex £ 1

0 to 200

3/ HBR
3/ H

P927

Parameter Access

Release of interfaces for the parameterization.
This parameter performs the same function as P053.
Parameter P053 can always be modified:

For description, see P053.

PNU=39FHex; Typez02;Secaling: 1Hex £ 1

0 to 31

3/ BR
3/ BR

P928

Src Base/Resenrve

Source of the switchiig command 'base / reserve settings' (control word 2,
bit 30)
This pardmeterperforis the same function as P590.

For description,'see P590.

PNU=3A0Hex; Type=L2; Scaling: 1Hex £ 1

0 to 6005

1005

3/ BR
3/ BR
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Parameter List

PNU

*. Conf.
Par.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access
status

ro47

Fault Memory

Display of the faults which have occurred at the last trips. Each fault number
has a fault value and a fault time assigned to it (see Chapter 7 for details of
fault numbers and fault values). The relationship between the responsible
parameters is shown in the diagram below.

The fault numbers for the last (8 max.) faults are stored under the indices of
parameter r947. The fault number for the current (not yet reset) trip is
indicated by r947.001, the fault number for the last reset fault is indicated by
index 9, the fault number of the last-but-one reset fault is indicated by index
17, etc. The entry "0" here means that no previous fault has occurred. In
contrast to the converter (SIMOVERT Master Drive FC, VC, SC), in the
case of the rectifier/regenerating unit only one fault can occur for each trip,
therefore the only significant indices are 1, 9, 17, 25, 33, 41, 49 and 57.

A fault value in the appropriate index of parameter r949 is assigned to every
fault number. This provides more detailed information on the type of fault.

Apart from this, for each trip, the fault time which is the actual value of the
operating hours counter (r013) is stored in parameter r748. The data for the
current (not yet reset) trip is present as "day", "hours" and "seconds" in
indices 1 to 3. The data for the already reset, previous trips is present in
groups of 3 elements on the following indices.

ro47 r949 r748
Fault number Fault value Fault time

Indizes 1 Current Current Curr.d Indizes 1
0 0 1 Curr. h

Curr. s

1st ackad Indizes 4

1stacks h

1st ackhs

o|lo|o|o|o

2nd aek. d Indizes 7
0 2ndack. h

0
0
0
0
0
0

Indizes 9 1st ack. 1st ack. 2ndack. s

0 0 A Indizes 10

0 0
0 0
0 0
0 0
0 0
0 0

Indizes 17 2nd ack. ~»| 2nd‘ack.

Plain text describingsthe faultfiumbers is available under the corresponding
index of parameter r951.

If the electronics supply voltage fails, all fault numbers are saved, but only
those fault’ values,and fault times relating to the last trip are stored. After the
supplyvoltage hasbeen restored, the other indices have the value "0".

PNU=3B3Hex; flype=02;Scaling: 1Hex £ 1

64

2/ _BR

r949

Fault Value

Interference value of the faults, permits a more precise diagnosis for many
fault numbers.

The fault values are saved in the same indices as the related fault numbers
(r947) - see parameter P947.

PNU=3B5Hex; Type=02;Scaling: 1Hex 2 1

64

2/ BR

rosi

Fault Texts List

List of fault texts; every fault text is saved in the index equivalent to its fault
number.

PNU=3B7Hex; Type=02;Scaling: 1Hex 2 1

103

2/ BR

Siemens AG 6SE7087-6AK85-1AAQ
Rectifier/Regenerating Unit  Operating Instructions

5-39




Parameter List
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PNU

Par.

*. Conf.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access /
status)

P952

# of Faults

Number of faults stored in the fault memory (max. 8).
If the parameter is set to '0', the diagnosis memory (r748 - trip times, r947 -
fault number, r949 fault value) is cleared.

PNU=3B8Hex; Type=02;Scaling: 1Hex 2 1

0to8

0

2/ BR
2/ BR

r953

Warning Param 1

Warning Parameter 1
If a warning (numbers 1 to 16) is active, the related bar in the display is ON

['Ss] [“al [24] |74

P 1P * e 7l

For the meaning of the individual warnings, see Chapter 7.

PNU=3B9Hex; Type=V2;Scaling: 1Hex 2 1

3/ BR

r954

Warning Param 2

Warning Parameter 2
If a warning (numbers 17 to 32) is active, the related bar in the display is ON

P21l Fo2s Poor] [2%s]
o 12l [Pl 7]

PNU=3BAHex; Type=V2; Scaling: 1Hex £ 1

3/ BR

r955

Warning Param 3

Warning Parameter 3
If a warning (numbers 33 to 48) is active, the related&egment in the display
is ON

Foar] Pous] Flaa] |42
ol P57l 1756l [Pl

PNU=3BBHex; Type=V2; Scaling: 1Hex £ 1

3/ BR

r956

Warning Param 4

Warning Parameter 4
If a warning (numbers 49 to 64)ds active, the related segment in the display
is ON

Fleal 21| Foss] 1857
%5l [P5al, 25407120l

PNU=3BCHex; Type=V2;Scaling: 1Hex 2 1

3/ BR

r957

Warning“Raram’ 5

Warning Parameter 5
If a warning (numbers 65 to 80) is active, the related segment in the display
is ON

I8 79I I7877l I7675, I7473l
5l "ol [P7] [l

PNU=3BDHex; Type=V2; Scaling: 1Hex 2 1

3/ BR
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Parameter List

PNU

Par.

*. Conf.

OP1S parameter name

Description

Value range
[phys. unit]
Selection text

Display
Indices
Factory-
setting

See
Modify
(access
status

ros8

Warning Param 6

Warning Parameter 6 (CB-warnings)
If a warning (numbers 80 to 96) is active, the related segment in the display
is ON

Poos| Plog] 2]

1% %%, %%l

Qo]

82 I

——

PNU=3BEHex; Type=V2; Scaling: 1Hex £ 1

ro59

Warning Param 7

Warning Parameter 6 (TB-warnings 1)
If a warning (numbers 97 to 112) is active, the related segment in the
display is ON

112 110 108 106
111 109 107 105

"%0s 10%011. ool I*® o7l

PNU=3BFHex; Type=V2;Scaling: 1Hex 2 1

3/

O

3/ BR

roeo

Warning Param 8

Warning Parameter 6 (TB-warnings 2)
If a warning (numbers 113 to 128) is active, the related segment in the
display is ON

2857l 2251 ['*420l %521
120 118 116 114
119“ 117’./ 115 113

3/ BR

ro67

Control Word 1

PNU=3COHex; Type=V2; Scaling: 1Hex 2 1 ®

Display parameter of control word 1 (bit 0-15)
Identical with r550 (control word 1)

2/ BR

ro68

PNU=3C7Hex; Type=V2; Scaling: 1Hex 2 1
Status Word 1

Display parameter of status word 1 (bit O
Identical with r552 (status word 1)

PNU=3C8Hex; Type=V2; Scalﬁ

P970

2/ BR

Factory Settings

Parameter reset to facto tin

0: Parameter ameters are reset to their original values

er this the parameter is reset to '1".

0 be selected via P052=1.

=02;Scaling: 1Hex 2 1

P971

Oto1

Param.Reset

Return

3/ B
3/ B

Passing
from 0 auf 1:
It takes about 15s to process all of the values. During this time, the PMU
stays in‘he Values mode.

rameter values of the RAM to the EEPROM on a change

NU=3CBHex; Type=02;Scaling: 1THex 2 1

Oto1

3/ BR
3/ BR
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PNU OP1S parameter name Value range Display See
[phys. unit] Indices Modify
*. Conf. Description Selection text Factory- (access /
Par. setting status)
r980 PNU-Lst. 1 avail 101 3/ BR
List of the available parameter numbers; part 1.
The parameter numbers are listed in a positive sequence.
The first existing '0' shows, that no more parameter numbers are available.
Index range: 1 to 101.
As special function the value of i101 is the number of the parameter which
contains the next following part of the list. If 101 has a value of '0' then
there are no more parts of the list. X 4
PNU=3D4Hex; Type=02;Scaling: 1Hex 2 1
rog8i PNU-Lst. 2 avail 0 3/ BR
List of the available parameter numbers; part 2
See r980.
PNU=3D5Hex; Type=02;Scaling: 1Hex 2 1
r982 PNU-Lst. 3 avail 101 3/ BR
List of the available parameter numbers; part 3
See r980.
PNU=3D6Hex; Type=02;Scaling: 1Hex 2 1
r990 PNU-Lst.1 chnged 101 3/ BR
List of the changed parameter numbers; part 1.
The parameter numbers are listed in a positive sequence.
The first existing '0' shows, that no more parameter numbers are
Index range: 1 to 101.
As special function the value of i101 is the number of the param which
contains the next following part of the list. If i101 has lu n
there are no more parts of the list.
PNU=3DEHex; Type=02;Scaling: 1Hex 2 1
r991 PNU-Lst.2 chnged 101 3/ BR
List of the changed parameter numbers; part
See r990.
PNU=3DFHex; Type=02;ScaIing:ﬂ-| X
r992 PNU-Lst.3 chnged 101 3/ BR
List of the changed paramet ;part 3
See r990
PNU=3E0QHex; Type=02;S Hex 2 1
L 4
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6

Operator Control

Operator control

The rectifier/regenerating unit can be controlled via:

+ the PMU (Parameterization Unit) on the CUR module

+ the control terminal strip on the CUR (Section 3.3 “Control terminal strip“)

+ the OP1S operator control panel (Section 9.4 “Options/Operator control®)
¢ the SST1 serial interface (RS485 and RS232) on PMU-X300

+ the optional SST2 serial interface (RS485) for peer-to-peer coupling

Operator control using the PMU (see diagram below) is described in this section.

On key —

Off key —

6.1

= Seven-segment displays

Reversing key

A 1 Raise key

00000
0000

7/
Changeover keyneperator control level
P v L —+—— Lower key
— | X300

Figure 6.1 Parameterization unit

Operator control elements

Operator control elements

k)

Rectifier/regenerating unit switch on (standard).
Far, faults: Return to the fault display.

Rectifier/regenerating unit shutdown depending on the parameterization of
OFF1 or OFF2 (P554 to P557).

No function

1) Changeover between parameter number, index and parameter value
levels (see Figure 6.2), whereby the command only becomes effective when
the key is released.

2) Resetting the current fault message (see Figure 6.3)

3) In conjunction with the arrow keys <raise> and <lower>, additional
functions are possible (refer to Figs. 6.2 and 6.3), whereby <P> is pressed
first followed by the other key. This command becomes effective once the
other key has been pressed.

Changing the parameter number when the parameter number level is
ANIRVS displayed, changing the index when the index level is displayed, or the
parameter value when the parameter value level is displayed.
Table 6.1 Function of the operator control elements on the PMU

Siemens AG  6SE7087-6AK85-1AA0
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Displays BH.HE

Tables 6.2 and 6.3 below give an overview of the displays that can be shown on the PMU:

6.2

Parameter number Index Parameter vaIuC
e.g. e.g. e.g. o
Visualization ~ DaSic converter r BBB mnn onna
parameters Technology board c BB B I uu 3
Setting Basic converter PDS : A y E’ n 8
parameters Technology board HBBE‘ Uy AN
Table 6.2 Displaying visualization and setting parameters on the PMU

Parameter value

Actual value Alarm ault
not (yet)
possible "
Displa — 1M -0 T T m MM
P cUB o HU e FUOB
Table 6.3 Status display on the PMU

NOTEN

The parameters are described in Chapter 5 and the fault and"alarm messages are described in Chapter 7.

Once the electronics supply voltage has been switched on, either the PMU operating display shows the current
operating state of the rectifier/regenerating unit (e;gn0009) or a fault or alarm message is displayed (e.g. F060).
The operating states are described in Section 5.1 and the fault and alarm messages are described in Sections
7.1and 7.2.

As described in Section 6.3 (Figures 6.2%and"63), it is possible to change over from one display level to
another.

By pressing <P>, it is possible to changesfrom the status display (e.g. 0009) to the parameter number level in
which the separate parameters gan bewselected via <raise> or <lower>. The selected access level (P051) and
the operating state (r000, rO01){determine here which parameters are displayed. All parameters are not always
visible (see Chapter 5/overview, ofithe abbreviations/footnotes 5 to 8)!

Pressing <P> again switches'to the index level for indexed parameters (see Section 4.1.2) but directly to the
parameter value leyel for alhother parameters and the index or the value can be modified via <raise> and
<lower>. The same caonditians apply for changing a parameter value as were described for the parameter
number, i.e. a parameter yalue can only be modified under an appropriate access level and an appropriate
operating state.

If the 4 characters of the seven-segment display are insufficient for displaying a parameter value, only 4 figures
will be displayed initially (see Figure 6.4). The presence of further figures to the right or left of this "window" is
indicated byiflashing of the left-hand or right-hand figure. If <P>+<lower> or <P>+<raise> are pressed
simultanesusly, this "window" can be moved to view the parameter value.

By pressingi<P> again, it is possible to switch back to the parameter number level..

6-2 Siemens AG 6SE7087-6AK85-1AA0
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6.3

Structure

Operating display

Ready to switch-on

Parameter number level

Fast changeover @

o,

L

»

i

Operator Control

Index level

highest
index

i

highest
value

i

y

/

Return to parameter number

igure 6.2 Operator control structure using the PMU
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Fault

09.02

A

Display before
fault/alarm

Alarm

After
delay time

Figure 6.3 Operator control structure of the PMU for alarms and faults

Handling of fault and alarm messages (reset, move into the "background" in
in Chapter 7 in detail.

Figure 6.4 Shifting the PMU display for parameters
values with more than 4 digits

Rectifier/Regenerating Unit

or

[

6 meterize) is described

1 ornrC grr "
— — P -— - —
_ ) Mo o T
[ [
Alarm Alarm
cause cause
+ removed or removed or
Fault Fault
acknow- acknow-
ledged ledged
Fault not Fault not with a.f.au”
acknow- acknow- condition
ledged ledged
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09.02 Fault and Alarm Messages

7 Fault and Alarm Messages

When a fault or alarm is generated, it is displayed immediately on the PMU as well as on the optional OP1S
(see Section 6.3, Figure 6.3). An alarm disappears automatically from the display when the problem has been
corrected. A fault message must be reset by pressing the P key on the PMU or the reset key on the OR1S\after
the problem has been corrected, before it is possible to return to a normal operating state.

NOTE
&

A current fault message or alarm can be "moved into the background" by pressing the P ttekeys on the PMU
simultaneously, in order to parameterize or to read the fault value via r949.001. Acknowledgment of a fault
message "placed in the background" is not possible via OP1S either. You must have the, faultfmessage
displayed on the display of the PMU again by pressing P + | before you can acknowl€dge'it: Via the optional
operator panel OP1S, in spite of an active fault message or alarm it is still possibleltoparameterize. If no key
is pressed on the PMU for 30 s, the fault message which was moved into the batkground or active alarm
appears automatically on the PMU. The message can be brought back into the foreground by simultaneously
pressing the P + | keys on the PMU at the parameter number level.

7.1 Fault messages

General information on faults
The following information is available for each fault:

Parameter r947  Fault number
r949  Fault value
ro51 Fault text list
P952 Number of faults
r748  Time of fault

For detailed information on the organizatiom of the fault memory, see r947 in Section 5.16.
If a fault message is not acknowledged before the electronics power supply is switched off, this fault message

will appear again the next time the power supply is switched on. The unit will not start up unless this message is
acknowledged (except if auto restart has'been selected; see under P366 and Section 4.3.10.1).

Siemens AG 6SE7087-6AK85-1AAQ 7-1
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Fault Fault description Fault Meaning Possible causes
No. value Countermeasures
FOO1 Feedb Cont. - - - Check P591 Q.HS checkback
No checkback signal from main contactor -Srlr?en%lérameter value must maieh:
. ) . the main contactor checkback
If a main contactor checkback signal is signal connection
configured and is not received within 500 - Check the main contactgf
ms after the power-up command. checkback signal circuit.
F003 Line Over V - - - Line overvoltage
. - P071 set to wrong value
Network overvoltage of the infeed supply
Voltage at the terminals X1-U1/L1, and
X1-W1/L3 are greater than the response
threshold (120% of P071).
FO004 Line Under V - - - Line undervoltage
. - Monitoringytoo finely or wrongly
Line undervoltage set (p074’ p071)
Voltage at terminals X1-U1/L1, or X1-
W1/L3 and/or X4-1U2/1T1, X4-1V2/1T2 or
X4-1W2/1T3 lower than the response
threshold (P074 and P071).
FO05 Line Frequ. 1 Frequency of the regenerative -Line frequency < 45Hz or > 65Hz
. . L bridge
Line frequency outside permissible range | o < 45Hz
. . ) ) Frequency of the rectifierfbridge
This fault message is generated if the line | 5 < 45Hz
frequency is lower than 45 Hz or higher Frequency of the regeherative
than 65Hz (or greater than 68.665Hz on 4 bridge
Software Version 4.4 and higher). > 65Hz
Frequency of theyectifierbridge
> 65Hz
FO06 Bus Over V - - -
DC link voltage
The unit was shutdown due to an
excessive DC link voltage.
Line voltage- | Shutdown threshold
range |
380Vto460V | 835V
500Vto 575V | 1042V
660Vt 690V | 1244V
FOO07 AuxPowerOFF 1, 2,3 Electronics supply voltage of the - Check electronics power supply
. . rectifier/regenerating unit too low - Power supply fuse for parallel
Failure or overvoltage of the electronics units blown
supply voltage in "Run” status ) - Internal fault on the power
or ] ) Power interface module of the interface module of a slave unit
at least one power section connected,in 5 rectifier/regenerating unit or parallel
parallel reports "Power supply faulted" power section reports "Power
supply faulted"
F009 Rec PhaseFlt 1 Voltage failure in the rectifier bridge | - Parameter P0O74 wrongly set
) . - ) (X1-U1/L1, X1-V1/L2 or X1-W1/L3) | - Phase failure in the rectifier
Phase failure in the rectifier bridge bridge
. 2 Waiting time in status ©010 - Line contactor dropped out in
The rms line voltage calc@lated from the elapsed operation
area of each line voltage half-wave - Fuse blown on three-phase side
(average regtification value * peak value) of rectifier bridge
must be gréater than the response value
for phase-failuré monitoring
The interval between'two identical line
voltage zeros of the voltage for the infeed
converter must not be greater than 450
deg.
FO10 Iny PhaseFIt 1 Voltage failure in the regenerative | - Parameter PO74 wrongly set
. . . . bridge (X4-1U2/1T1, X4-1V2/1T2 - Phase failure in the rectifier
Rhase failure in regenerative bridge or X4-1W2/1T3) bridge
. Wiaiting time in status ©010 - Line contactor dropped out in
JThe rms line voltage calculated from the 2 elapsed operation
area of each line voltage half-wave - Fuse blown on three-phase side
(average rectification value x peak value) of rectifier bridge
must be greater than the response value
for phase-failure monitoring
The interval between two identical line
voltage zeros of the voltage for the
regenerating converter must not be
greater than 450 deg..
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09.02 Fault and Alarm Messages
Fault Fault description Fault Meaning Possible causes
No. value Countermeasures
F022 I’t Overload - - - Drive operated too long under
2 . . overload conditions
It monitor of the power section has - Check to see whether the.rated
responded current of the R/G unit is
. adequate for the spetific
The monitor responds when 100 % of the application
calculated It value of the power section is - See also P785
reached.
F023 LT-Temp. 1 Heat sink temperature > 95 °C - Heat sink (air inlets and outlets)
. . contaminated
Temperature of the power section too high or with water-cooled units: - Heat sink temperature sensor not
A check is made to see whethgr the heat heat sink temperature > 123,9 °C g?\g?;c;\ide?zﬁgéL).(lgz(“zrac; o1
sink temperature measured using unit”)
thermistor(s) is > 95 °C (or 123,9°C) - Fan,has no voltage

- Fan faulted

AFanyunning in the wrong
difection

- Ran fuse (F3, F4) defective

NOTE:

- Measure inlet air ambient
temperature. If § > 40 °C, note
reduction curves. See Section
14.1.

With water-cooled units:

- Water inlet temperature too high,
cooling circuit interrupted or
cooling water pump faulty

Temperature of the power section too low | 2 Heat sinktemperature <-45 °C - Heat sink temperature sensor not
connected to X30 module on
A1681 and/or A1682
F029 Measure Flt 1 ChanneliVaU faulted - Fault in the voltage path on the
. (regenerative feedback power interface module (A1681
Faultin line voltage measurement direction) and/or A1682 and/or A1685) or
2 Channel V=W faulted on the electronic module (CUR)
An offset > 5% has been detected when (régenerative feedback
attempting to compensate for the offset of difection)
the line voltage measurement 3 Chanfel W-U faulted
(regenerative feedback
direction)
4 Channel W-U faulted
(infeed direction)
FO030 DC Bus Short - - - Short-circuit in the DC link
DC link short-circuit
The monitor responds if the following
conditions obtain for longer than0-§sec:
- The current limit of the
rectifier/regenerating unit,is reaghed
(this condition does not apply, during
circuit identification ordtifing DE€ink
forming)
- The rectifier or regenerative/current is
greater than 10%of the rated DC
current (PQ75)
- The DC linkivoltage,isdess than 5% of
1.35*R071
FO31 Fuse Blown - - - Thyristor branch fuse faulted
Fuse blown in a thyristor branch of the
rectifier/regenefating unit or of a parallel
power section.
F032 Phase Sequ.? - - - Phase sequence of the rectifier
bridge different from that of the
Wrong phase sequence regenerative bridge
A check is make to see whether the phase
sequence of the rectifier bridge is the
same as that of the regenerative bridge.
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Fault Fault description Fault Meaning Possible causes
No. value Countermeasures
FO33 DC Bus Open - - - Rectifier fuse defective
. . ) - No inverter connected
The monitor responds if the following
conditions obtain for longer than 30sec in
the "RUN" status:
- DC link current <1%
- Output voltage of the thyristor bridge
oscillates severely
F034 Par PwrSectF 1 Current asymmetry (overcurrent or | - One of the thyristors is not firing
. . . undercurrent in the parallel power - Different current ripple in the
Fault in power sections connected in section compared with the current rectifier/regenerating ufiit and
parallel in the rectifier/regenerating unit) parallel power section due to
L [lbasic| - |lparatiell > 21 % different gommatating reactors
At least one parallel power section is lparatiell = |lbasic] > 14 % - Cabléconnéction between the
connected, has been selected with for 300 ms rectifier/fegen@Fating unit and a
parameter P076 and reports the fault parallelpowes section is
message "Current asymmetry between inferruptedhor faulted
rectifier/regenerating unit and parallel
power section".
FO035 Ext Fault 1 - - - There is an "External fault 1"
signal at the selected binary input
External fault 1 (P575/source for "Ext. fault 1")
. Alhe line to the corresponding
A parameter-programmable fault input has binary input is interrupted.
become active.
F036 Ext Fault 2 - - - There is an "External fault 2"
signal at the selected binary input
External fault 2 (P586/source for "Ext. fault 2")
L . - The line to the corresponding
Active in the "RUN* when the pre-charging binary input is interrupted..
time (P329) + 3s (200 ms for SW<3.0) has
elapsed.
A parameter-programmable fault input has
been activated.
FO38 Ext Fault 3 - - - There is an "External fault 3"
signal at the selected binary input
External fault 3 (P573/source for "Ext. fault 3")
. - The line to the corresponding
A parameter-programmable fault input has binary input is interrupted..
been activated.
F041 EEprom-Fault 1 "Parameter value outside the - Software has been replaced
permissible range". - Excessive interference (e.g. by
Parameter range fault contactors without RC elements,
. . unshielded cables, faulty
Software monitoring of the permissible shielding connections ...)
value range of the parameters and the - Countermeasures:
functionality of the EEPROM chip Acknowledge the fault
(permanent memory) on electronic module Check EMC measures
CUR (type: X28C64, 8192 bytes) Set MLFB (Section 4.3.9.2)
Establish factory setting (Section
4.3.9.1)
Repeat system start-up (Section
4.2.3)
2 "EEPROM location defective" - Hardware defect
- Severe EMC noise
- Countermeasures:
Replace the CUR module
Check EMC measures.
3 "EEPROM fault" - As for 1
F042 Buffer OFlow - - - CUR module faulted
- Excessive interference (e.g. by
Internal buffer overflow contactors without RC elements,
L . unshielded cables, faulty
Software maonitoring of various software shielding connections ...)
buffers.
Fo47 Intaault - - - CUR module faulted
o . - Excessive interference (e.g. by
Non-permissible microprocessor status contactors without RC elements,
. . . unshielded cables, faulty
The microprocessor is monitored by shielding connections ..)
internal hardware for non-permissible
states
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09.02 Fault and Alarm Messages
Fault Fault description Fault Meaning Possible causes
No. value Countermeasures
F048 RAM Fault - - - RAM defective (replace the CUR
. module)
RAM defective
Software-based checking of the
functionality of the RAM chips on the CUR
module
F049 Watchdog! - - - CUR module defective
. . - Excessive interference (e.g. by
Watchdog timer has triggered a Reset contactors without RC elements,
) ) unshielded cables, faulty
Arj internal hardware counter in the shielding connections)
microprocessor checks to see whether the
program for calculating the firing pulses is
executed at least about every 400 ms (on
average, it is executed every 2.7 to 3.3
ms). If this is not the case, the counter
triggers a Reset. FO47 then appears.
FO60 No MLFB - - = After/acknowledging in
BOOTSTRAP, enter a suitable
P070=0 parameter value for the unit with
PO70 MLFB (6SEE70..) (only
possible with the corresponding
access stages of the two access
parameters; see Section 4.3.9.2).
FO61 WrongPar Set 3 P141 (Rectifier Induct:), P143 - Carry out circuit identification
(Inverter Induct#),or P144'(C of DC (P052 = 21)
Parameter wrong or not yet set link) are = 0.00
4 P318 is too large(withily reduction | As the inverter step limit P776 with
selected )OI RZL6 isyset too small respect to the commutation
Note about fault value 4, 5: to facilitate constantiregenerative duration (depending on uk value of
The Uy reduction is then considered to be operationfwith continuous DC link the network) has an upper limit,
"selected" if while the basic setting currentgfor the current ratio of P318 has to be set lower, or Uy
P571.i001 # 0 active or while the standby rectifiériregenerating supply reduction has to be activated via
setting P571.i002 # 0 active, or if P323=1. voltage. P571if it is not currently active.
The following must apply:
P318 < M1OO%|COSP77G|
Usupply, rect.
or.
if operating without Uy reduction:
100% < 2SPPYIE9 4000, cosP776|
Usupply, rect.

5 P318 is too large (with Uy reduction | P318 has to be set lower, or Uy
selected) to facilitate constant reduction has to be activated via
regenerative operation with P571if it is not currently active.
pulsating DC link current for the The following must apply:

Curr,e_nt ratio of . Usupply, regenerating
rectifier/regenerating supply P318 < ————87,62%
voltage. USupply, rectifier
or
if operating without Uy reduction:
100% < Usupply, regenerating 87.62%
UsSupply, rectifier
Autotran$former connected incorrectly 6 USupply, regenerating . 1
Usupply, rectifier 1.1

7 P076 = Oxx UND Unit is an E unit - Set P076 correctly
(PO70 > 101)

8 P0O76 = 10x, 20x or 21x - Set PO76 correctly
(i.e. more parallel recovery power
sections are parameterized than
parallel feed power sections)

FO65 SSI'1 Telegr. - - - Cable break
. - Fault in the USS master
LSS telegram to SST1 failed
Active from the first reception of a valid
protocol in all operating states
Following receipt of a valid telegram, no
further telegrams were received for longer
than the time set with parameter
P687.i001
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Fault Fault description Fault Meaning Possible causes
No. value Countermeasures
FO66 SST2 Telegr. - - - Cable break
Peer-to-peer telegram to SST1 failed
Following receipt of a valid telegram, no
further telegrams were received for longer
than the time set with parameter
P687.i1003
FO70 SCB Initial 1 SCB not plugged in or SCB module | - Plug in the SCB
o code wrong - Check the SCB and/or replace it
SCB initialization error 2 SCB not compatible - Correct the initialization data
L 5 Wrong initialization data
An error has occurred when initializing the | g Timeout when initializing
SCB. 10 Error in the configuration channel
FO72 SCB Heartb. - - - Replace,the SCB
- Check theleonnection between
SCB heartbeat thefmodule rack and the option
module
SCB no longer processes the heartbeat
counter.
FO73 SI1 Anainl - - - Check the connection between
. thefsignal source and the SCI1-
Current at analog input 1, slave 1, under 4 module (slave 1) -X428:4, 5
mA '
FO74 SI1 Analn2 - - - Check the connection between
) the signal source and the SCI1-
Current at analog input 2, slave 1, under 4 module (slave 2) -X428:7, 8
mA '
FO75 SI1 Analn3 - - - Check the connection between
) the signal source and the SCI1-
Current at analog input 3, slave 1, under 4 module (slave 3) -X428:10, 11
mA '
FO76 SI2 Anainl - - - Check the connection between
) the signal source and the SCI1-
Current at analog input 1, slave 2, under 4 module (slave 3) -X428:4, 5
mA '
FO77 SI2 Analn2 - - - Check the connection between
) the signal source and the SCI1-
Current at analog input 2, slave 2, under 4 module (slave 3) -X428:7, 8
mA '
FO78 SI2 Analn3 - - - Check the connection between
) the signal source and the SCI1-
Current at analog input 3, slave 2, under 4 module (slave 3) -X428:10, 11
mA '
FO79 SCB Telegr. - - - Check connection to the SCB
SCB telegram failure
Following a correctly received telegfam,
no further telegram has been received
within the time set with parameter
P687.i1002.
F080 TB/CB Init. 1 TB/CB not plugged in - Contact problem in connection
’ _ A 2 TB/CB not compatible between module rack and TB
An error has occurred whenfinitializing the | g Error in initializing data and/or CB
module at the DPR interface; 6 Timeout when initializing - Slot does not agree with
7 TB/TC module code wrong assignment (P090, P091)
- Wrong module code r723
- Wrong module compatibility r724
F081 TB/CB Heartb - - - Contact problem in connection
between module rack and TB
TB/CB heartbeat error, and/or CB
. - Hardware fault (replace TB and/or
TB or CB has stopped processing the CB)
heartbeat counter.
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Fault and Alarm Messages

Fault
No.

Fault description

Meaning

Possible causes
Countermeasures

{

F082

TB/CB Telegr
TB/CB telegram failure

The exchange of data has been
interrupted.

P695 defines the telegram failure time

12

21
22

CB alarm channel faulty

TB alarm channel faulty

TB error channel faulty

CB task channel (CB - CUR) faulty
CB answer channel (CUR - CB)
faulty

Internal error

TB task channel (TB — CUR) faulty
TB answer channel (CUR - TB)
faulty

Internal error

CB/TB Telegram failure

PMU task channel (CUR - TB)
faulty

PMU answer channel (TB - CUR)
faulty

CB/TB setpoint channel faulty
CB/TB actual value channel faulty

F090

Circuit ID F

Circuit identification not possible

If generating mode is inhibited
(P0O76 = xx1), circuit identification is
not possible!

- SetP076 = x2

If o = 30°, not enough rectifier
current flows (less than 25% of the!
rated DC current with
P160=150.0% or lessfthanyl 0%
with P160=60.0%)

="Connection to DC link interrupted

P141 (Rectifiernduct.) ‘@and/or
P143 (Inverter Inducti))and/or P144
(C for DCAlink),could not'be
identified

- Commutating inductance too low

(see Section 3.1)

- Connection to DC link interrupted

A waitingtime '0fy20s has already
elapsedibutithe circuit identification
cannat be carried out because the
DC link Veltage is too high
(Wd>20% of"1.35+P071)

- Another unit is supplying the DC

link
- Wait until the DC link has

discharged sufficiently, then start

circuit identification again

F091

Circuit ID C

Circuit identification or forming aborted
due to external cause.

If circuit identification is aborted, only
those parameters are modified whose
assignment was completed before this
fault occurred.

Thezaborttook place because the
RUN,or"R" status was exited for
some reason (e.g. brief power
outage) during forming or circuit
identification.

The abort took place because the
reserve data set selection changed
during forming or circuit
identification.

The abort took place because the
OFF command was given.

The abort took place because an
ON command was not given within
20 sec after selecting the forming
function (P052=20) or the circuit
identification function (P052=21)
The abort took place because the
"Inhibit regenerating” command
was given during circuit
identification (see control word 1,
bit 12 and P572)
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Fault and Alarm Messages 09.02
Fault Fault description Fault Meaning Possible causes
No. value Countermeasures
F103 Thy/Grnd Flt 1 Short-circuit of thyristor V11 or V24 | - Thyristor defective
. - Thyristor externally shorted
Fault when conducting the 2 Short-circuit of thyristor V12 or V25 | (e.g. by ground fault in grounded
thyristor/ground-fault test system and ground fault in tHe
. . 3 Short-circuit of thyristor V13 or V26 motor)
This fault message can only occur if the - Connection to DC link intéffupted
thyristor/ground-fault test is activated with | 4 Short-circuit of thyristor V14 or V21 |  (e.g. fuse blown)
parameters P353 / P354.
A software check is made to see whether | 5 Short-circuit of thyristor V15 or V22 | Possible reasons for the thyristor
all thyristors have blocking capability, being defective:
whether they can be fired, and whether | g Short-circuit of thyristor V16 or V23 | - Interruption in the RC gircuit
there is a ground fault - Converter and compensation
Identification of the firing lines and the control not/@ptimized (excessive
associated thyristors should always be current peaks)
made with the aid of the relevant wiring - Coolingyot guaranteed (e.g. fan
diagram (see Section 3-5 "Power not runningyambient temperature
terminals”). togfhighiyto little air intake, heat
sink severely contaminated)
“Excessive voltage peaks in
supply system
8 Ground fault in DC link or in motor /4§, Ground fault
rectifier fuse defective -‘Connection to DC link interrupted
(e.g. fuse blown)
9 | = 0 - Message defective - CUR module defect
11 Thyristor cannot be fired (X11) - Firing pulse line to relevant
12 Thyristor cannot be fised (X12) thyristor interrupted
13 Thyristor cannot be firedy(X13) - Ribbon cable X109 not correctly
14 Thyristor cannot be fired (Xi4) plugged in or interrupted (and
15 Thyristor canfot bexfiredy(X15) ribbon cable X27 in the case of
16 Thyristor cannotbe, fired(X16) power section connected in
parallel)
- Defect in electronics and/or
power interface module
- internal interruption on the gate
line in the thyristor module
17 2y0r mofe thyristors of the rectifier [ - Connection to DC link interrupted
bridge canfot be fired (e.g. fuse blown)
- As under 11 to 16
21 Thyristor cannot be fired (X21) - As under 11 to 16
22 Thyristor cannot be fired (X22)
23 iLhyristor cannot be fired (X23)
24 Thyristor cannot be fired (X24)
25 Thyristor cannot be fired (X25)
26 Thyristor cannot be fired (X26)
27 2 or more thyristors of the - Parameter P076 wrong
regenerative bridge cannot be fired | - As under 11 to 16
31 Thyristor cannot block - Asunder 1t0 6
(gate X11 or X21)
32 Thyristor cannot block
(gate X12 or X22)
33 Thyristor cannot block
(gate X13 or X23)
34 Thyristor cannot block
(gate X14 or X24)
35 Thyristor cannot block
(gate X15 or X25)
36 Thyristor cannot block
(gate X16 or X26)
F116 Fault on theyiatelligent /0 module - - -
to
F150 See User's Manual of the TB module
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7.2

Alarm messages

Fault and Alarm Messages

The warning message appears periodically as A=Alarm/Warning and a three-digit in the display of the PMU A
warning cannot be acknowledged. It extinguishes automatically when the cause of the warning is eliminated.
Several messages may occur at the same time, in which case they appear one after the other in the display
If the rectifier/regenerating unit is operated with the OP1S operator panel, the warning appears in the bottom
line of the display. The red LED starts blinking first (see the operating instructions for the OP1S)

Alarm Parameter | Description Countermeasures D — 4
No. No.
Bit No ¢
- V_i
A015 P953 ext.Warn 1 External warning arrived! Check whéther the line to the
— Parameter-programmable external warning input 1 | félevant binary input is interrupted.
14 has been activated Check paramgter P588 Sre, No“Ext Warn 1.
See also Section 4.3.2.
A016 P953 ext. Warn 2 External warning arriyed! Check whether the line to the
N Parameter-programmable external warning input 1 | rélévant binary input is‘interrupted.
15 has been activated Check parameterfP589 Src’No Ext Warn 2.
See also Sectiom4.3"2:
A022 P954 LT-Temp. Measure inlétair and/or ambient temperature. If 9 >
—_— The heat sink temperature is > 90 °C 40°C, noteathe reduction curves. See Section 14.1.
5 ith wat led unit Check
or with water-cooled units: . L
The heat sink temperature is > 118 °C - vyheth(.a-r fap -E1(-E2) is connected and rotating in the
right ditection.
-Swhether the air inlet and outlet openings are clean and
clear.
- the connection of the temperature sensor to -X30
(-X31, -X32).
With water-cooled units:
- Water inlet temperature too high, cooling circuit
interrupted or cooling water pump faulty
A025 P954 I°t Warning Check whether the rated DC current of the
5 g . rectifier/regenerating unit is adequate for the specific
— The It value of the power sectien iS00 high. The application.
8 warning is triggered when 90% ofithe permissible

12t value is reached. See algo Underfault F022 and
parameter P785. The permissible 12t value is
reached at the maximum,permissible load cycle
(see Section 14, Figure 14.1).

Siemens AG 6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit

Operating Instructions

7-9



Fault and Alarm Messages 09.02

Alarm Parameter | Description Countermeasures
No. No.
Bit No.

A049 P956 no Slave P660 SCI AnalogInConf
o In the case of serial /0 (SCB1 with SCI1/2), no Check the slave.

0 slave is connected and/or the fiber optic conductor | Check the cable. CO

is interrupted or the slaves have no voltage.

A050 P956 Slave not ok Check P660 SCI AnalogInConf
—_— In the case of serial I/O, the slaves required
1 according to the parameter settings are not ¢
available (slave number an/or slave type).
A051 P956 Peer Bdrate Match the baud rates of the SCB u onnected to
_ In a peer-to-peer connection, the baud rate each (P684 SST/SCB Baudr
2 selected is too high and/pr different
A052 P956 Peer PrD-L Reduce the number of wor
—_— In a peer-to-peer connection, an excessive process | pggg SCom/SCB # PrD
3 data length has been set (>5).
A053 P956 Peer Lng f.
—_— In a peer-to-peer connection, the process data Match the word dengths efithe sender and receiver
4 length of the sender and receiver do not agree P686 SCom/SCB rDat
A065 P957 Auto Restart Important
e The line voltage is outside the tolerance band at ta constitute a danger for persons and
0 the moment (e.g. power outage). The firing pulses sure you really want to have auto restart

are therefore inhibited. On power recovery,
however, the WEA option (P366) implements an
auto restart.

, change P366 WEA.

AO081.. ros58 CB Warning 1...16
A096 —_ See user's manual for the CB module
0...15
A097.. ros9 TB Warning 1 16
All2 —_— See user's manual for the TB mod
0...15
A113.. r960 TB Warning 17...32
Al28 —_ See user's manual for the TB
0...15
L 2 \
L 4
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09.02 Maintenance

8 Maintenance

WARNING

The rectifier/regenerating units are operated with high voltages.

All work on the unit must be carried out in agreement with the national electrical regulations
(in Germany: VBG 4).

Maintenance and repair work must only be carried out by qualified personnel.

Use must only be made of the spare parts approved by the manufacturers

It is imperative to observe the prescribed maintenance intervals andithe repair and
replacement instructions.

As the result of the dc link capacitors in the connected SIMOYERT Master Drives, the unit
still contains a hazardous voltage up to 5 min. after isolation (pewer terminal and electronic
power supply). This is why it is only permitted to open the Unit after observing an
appropriate waiting time.

Even after isolation of the cable terminals and dischargeyof the DC link, the snubber
capacitors remain charged if the trigger modules A23 are Separated.

The power and control terminals may still be live,even in the event of motor standstill.

Despite disconnecting the power terminals,fromihe‘supply, terminal X19 may still be live
due to the external fan supply.

If work on the activated unit is necessagy:
+ do not touch any live parts.
+ use only proper measuring equipmentrand protective work clothing.

+ stand or sit on an unearthed and isolated surface that does justice to ESD
requirements.

Non-observance of warninginotices can result in death, severe personal injury or
considerable property damage:

You should know the order and factoryfnumbers of your unit when consulting the service department. You will
find these numbers and other impdrtantidata on the rating plate of the unit.

8.1 Maintenangeé recommendations

The fans are designed fgr a service life of 35,000 hours (Size C) and 40,000 hours (Size E, H and K) at an
ambient temperature, of A = 40 °C. To guarantee the availability of the unit at all times, the fans must be
replaced in gooddime:.
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Maintenance

8.2

8.2.1

Replacing components

Replacing the fan

09.02

WARNING

The fan must only be replaced by qualified personnel.

Because of the DC link and snubber capacitors in the connected inverters, a
hazardous voltage is present for another 5 min after isolation.

Non-observance of warning notices can result in death, severe personal injury
or considerable property damage.

Size C

The fan is located on the underside of the unit

Undo both M4 x 49 Torx screws

Remove the protective grille

Pull the fan down and extract the connector X20
Install a new fan in reverse order

Before commissioning the unit, check that the fan
does not rub and also check the air flow direction
(arrow pointing upward). The air must be
discharged from the unit in the upward direction.

Size E

The fan is located on the right underside ofithe unit.

L

L

8-2

Undo the M4 x 8/T20 Torx screw'securing the fan
Extract the plug-in terminal X29

Undo the M4 x 8/T20 Tarx screw for earth
connection

Pull the fan out0f the unitowards the front left
Install a new famin reverse order

Before commissioning the unit, check that the fan
does not rub and also check the air flow direction.
The air must be“ischarged from the unit in the
upward direction.

= —&-M4 x 49
Zﬁéf%xy Tor;( T20

)

A/-\

0
Ll

Fan E1

Protective grille

M4 x 49y Torx T20

Figdre 8/1 Protective grille and fan (24 V) for size C

X29

M4 x 8

Torx T20

Fan E1

Figure 8.2 Fan (AC 230V) for size E
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Size H

The fan is located in the fan box on the top of the unit.

¢

L4

L4

Unplug X20.
Undo both M8 (SW 13) fixing screws.

Loosen the two M4 fixing screws and swing the plastic
cover out sideways..

Pull the fan box out of the unit forwards as far as the
stop.

Then lift it up over the stop (at the back) and remove it
completely from the unit.

Installation is carried out in reverse order.
Important!

The two M8 fixing screws are used to earth the fan
box, so they must be screwed down firmly.

Size K

The two fans are located in the fan box on the top of the

unit.

<>

*>

Installation is carried out in reverse order.
L 2 \< ’

Unplug X20. @
Undo both M8 (SW 13) fixing screws. Fan E1
Pull the fan box out of the unit forwards. \

Maintenance

P

P

M8 M8
( f
o O
Fan E1
X20
T
/ P
M4 ¢
Figure 8.3 Fan (AC 230V) fo
K\' M8
o o
Fan E2

J%20

Figure 8.4 Fan (AC 230V) for size K

O

WARNING

roperty damage.

\@ box weighs approx. 16 kg for size H, and approx. 32 kg for size K. This must be

en into account when removing the fan box.

n-observance of warning notices can result in severe personal injury or considerable

-
&

Siemens AG 6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating instructions

8-3



Maintenance 09.02

8.2.2 Replacing modules

WARNING

Modules must only be replaced by qualified persons.
Modules must not be removed or inserted under a live voltage.

Non-observance of warning notices can result in death, severe personal injury
or considerable property damage.

CAUTION
‘ The modules contain electrostatically sensitive devices. You must dischargeé your own

« body before touching an electronic module. This is best done by touchinga conductive
earthed object (e.g. a bare metal part of the control cabinet) directly beforehand.

Replacing modules in the electronics box
(option)

¢ Undo the securing screws of the modules
above and below the insertion /removal aids

Slot 1 (EURY
+ By means of the insertion /removal aids, Slot 3 (Options)
carefully pull the module out of the Slot 2 (@ ptions)

electronics box, making sure that the module
does not get stuck

¢ Carefully insert the new module in the guide
rails until it moves no further in the
electronics box

¢ Firmly screw down the module with the
securing screws above and below the
insertion / removal aids.

Figure 8.5 Electronics box, equipped with CUR (slot 1)
and options (slots 2 and 3)

8-4 Siemens AG  6SE7087-6AK85-1AA0
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Maintenance

NOTE

J

When replaced under MLFB 6SE7090-0XX85-1DA0
programmed without EPROM (software). The EPRO

Example of replacement part ordering of a CUR with

, the PCB electronics CUR (C98043-A1680) is supplied
M programmed (last state) must be ordered separately;

as must the operating instructions for a new software version.

accessories:

PCB electronics (CUR)

6SE7090-0XX85-1DA0

EPROM programmed

6SW1701-0DA14

Operating instructions rectifier/regenerating Unit unit
e.g. English

6SE7087-6AK85-1AA0

Assigning the "Start-up" parameters for the CUR option module (A10)

For general information see Chapter 4

FO60

| P and Higher key |

Switch over from fault

display te,parameterization

| PO51 13 | Access stage "Expert mode

| PO52 =2 | MLFB setting (initialization)

[ PO70 = | WARNING
Initialization is mandatory.
Specify the ID number of the MLFB in PO70 of the
rectifier/regenerating unit (rating plate on the unit) as
per MLFB table Section 4.3.9.2.

4
[ PO52=0 |

v

Return from setting MLFB

P and Lower ke
P-key y Change back to fault display and acknowledge FO60
See Section
4.220r4.2.3
WARNING

Replacing firing-circuit mod

Sizes H and K
The earth connection must be
earthing sign on the electronic

ule A23

Carry out circuit identification after replacing the A23 (see Chapter 4).

restored by tightening the screws marked with an
s box (size H) or on the electronics slide-in unit (size K).

Siemens AG 6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating instructions

8-5



Maintenance

Replacing the PMU for size C

L

Release the snaps on the front cover
Open-up the front cover
Withdraw connector X108 on the CUR

Carefully depress the latch upwards on
the inner side of the front cover using a
screwdriver

Remove the PMU board

Install the new PMU board in the
inverse sequence.

09.02

Rear side of
the front cover

PMU board

Figure 8.6  Rear side of the front cover with PMU board

Replacing the EPROM on the CUR module (upgrading to a new software vekrsion)

On setup and during servicing work, the current parameter settings in the logboek in Chapter 12 should be
saved For information on reading out the parameters changed from the faCtoryisettings easily, see Section
4.3.9.3 (saving the parameter values using DriveMonitor) and Sectiogd.3"98 (displaying modified parameters).
It should be checked that these entries are up-to-date before the EPRQMiis replaced because when the
electronics supply voltage is switched on again, the function "geperate factory settings" is carried out
automatically (see Section 4.3.9.1). Then only the values of parameters®070 and PO77 are retained.

WARNING

The EPROM must'anlyde replaced by qualified persons. The EPROM must
not be removed oginserted under a live voltage.

Non-observance of Warning notices can result in death, severe personal injury
or considerablg'property damage.

The EPROM is located in slot D14 of module CUR.

CAUTION

‘ Jhe'modules contain electrostatically sensitive devices. You must discharge your own
body befere touching an electronic module. This is best done by touching a conductive
edrthedyobject (e.g. a bare metal part of the control cabinet) directly beforehand.

8-6
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Procedure for replacing EPROMSs:

+ Switch off electronics supply voltage
+ Undo fixing screws for module CUR above and below the insertion/removal aids.
+ Remove the module from the electronics box carefully with the help of the insertion/removal aids.

¢ Remove old EPROM carefully from the socket and replace it with a new EPROM. It is important to ensure
that the EPROM is mounted the right way round (pin 1 aligned correctly) and that pins are not be

+ Slide module into the electronics box carefully in the guide rails as far as the stop.

+ Screw the module into place again using the fixing screws. ¢

+ After switching the electronics supply voltage on again, wait until the function "generat y setting" is
complete. Then restore the parameter values in accordance with the logbook or r”eN lues saved

using DriveMonitor into the unit.

must be carried out (due to special parameter P772).

8.2.3 Replacing thyristor modules with sizes C and E Q

The thyristor modules are secured with self-tapping screws. Whe the thyristor modules, it is
imperative to use original-length screws with locking element securethem.

Also use original-length screws when screwing the thyristor\ the busbars.

¢ If the parameters are restored in accordance with the logbook, circuit identi% Section 4.3.9.7)

L 4

Q
o
&

L 4
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8.2.4 Power interface module spare parts

Load resistors (sizes C to K):

09.02

NOTE

A

Replacement modules are supplied without load resistors (e.g. take them over from the original module)!
No liability will be accepted for damage caused by the installation of incorrect load resistors.

If the load resistors (R75 to R78) are not installed, the converter will be destroyed.

Dimensioning of the load resistors:

lqay [A] R75 R76 R77 R78
Rating plate [Q] [Q] ]
Vo N
Voltage class 480V
21 150 270 -
41 51 1300 -
86 43 51 -
173 15 51 -
222 10 91 -
310 10 18 -
375 8.2 15 -
463 12 910 6.8
605 10 18 6.8
821 4.7 10 10
1023 4.7 4.7 12
1333 18 12 12
1780 8.2 11 12

8-8
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Maintenance

R~g9 and Rgg not envisaged on A1681 .

l4ay [A] R75 R76 R77 R78 R79 R80
Rating plate [Q] [Q] [Q]
Voltage class 600V
27 75 27000 -
41 51 1300 -
72 36 120 -
94 39 47 _
151 22 33 -
235 16 18 -
270 11 22 -
354 10 13 -
420 18 130 618
536 12 27 6.8
774 4.7 11 12
1023 4.7 4.7 12
1285 10 33 12
1464 12 12 13
1880 8.2 1Q 11
Voltage class 690V
140 27 30 -
222 10 91 -
270 11 22 -
420 18 130 6.8
536 12 27 6.8
774 4.7 11 12
1023 A 4.7 12
1285 10 33 12
1464 12 12 13
1880 8.2 10 11
Resistors of seties' W97041.. tolerance: 0.50% for R <£10Q
0.25% for 10Q <R <47Q
0.10% for R >47Q

The loadiresistance setpoint refers to the DC link current Iy, Stated on the rating plate.

Siemens AG  6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit
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09.02

Position of the load resistors:

Size C

LPX
Oooaoao

X m
oooan

© o—j{5 .|
o o—{z.4]

o—9. ]
o—{8.,y]

\@
QS

F1L 2AT 250V 2AT 250V

—  — — — —  —

— — — iy m— —

Size E:

———] ———] ee e

F4 7AT 250V

o—]R77]—a
& o—fRrsH—o
o—|R75]—o0
0— R 78]—o
o—R80]—o
o—]{R76]—0

—— — —— —

X9 X9

1=
=]

AN0SC 1VvZ
AN0SC 1VvZ

—  —

—T —

C98043-A1682

0 ooao 0 ooao

W7 W43
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Sizes H and K:

X4 m

oo0Doan

o—{R76}—o
o—{R78}—o
—{RB0}—o

C98043-A1685

o—{R79}—o0
o—R77]—o0
o—R75—o

Ooooamo

@2 |2 @
(]
8
2 1 3 2 1
F  7AT 250V
F3 7AT 250V

f— g—

e gr—

2AT 250V

2AT 250V

2AT 250V

5

p— g

F2

Siemens AG 6SE7087-6AK85-1AA0
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8.25 Replacing thyristor blocks
8.25.1 Disassembling the thyristor blocks for size H

>
1

& |I d
AN ‘
N\ g

i 5
8

s j
|| 1
\! O\ QS
® a” ®
| | @ fE® |l ®

(] ®
\2 - @
Front thyristor block, level A (weight of atm lock, approx. 9.5 kg)
® Swing out the two doors (1) by removim slit Torx screws (2) in each case.
reen fixture.

g
® Detach cable (3) from the modules
® Remove 2 M6 hexagon-head s@) and swing out electronics box as far as the stop.

® Only on disassembling the c@i&'istor block, open 4 twisted cables @ and detach cable @ for the two
d

thermistors that are only loc the central thyristor block.

® Unplug the gate and ca@ables (G, K) @
® Remove 3M8h m bolts
® |oosen the exdgon-head screws (9), push rail 10 approx. 150 mm upwards and swing the thyristor

block out forwar

® | oosen M6 nut @ and pull the thyristor block out upwards at an angle.
L 4

Rear thyrister block, level B (weight of a thyristor block, approx. 9.5 kg)

e gate and cathode cables(G, K) @ .
ve 3 M8 hexagon-head bolts (3) .

en M6 nut (14) and pull the thyristor block out upwards at an angle.
thyristor blocks are installed in the reverse order.

8-12 Siemens AG  6SE7087-6AK85-1AA0
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8.25.2 Disassembling the thyristor blocks for size K
T T
HEEE d o O 1] e R

a o B o of BE |o o|ofif
| 1l

=

o ©

[ 1 @,,
0

Front thyristor block, level A (weight of a r block, approx. 25 kg)

e Remove the 3 covers (1) by removing 7 M4 héxagon-head bolts (2) and 3 M4 nuts (3).

® Remove the copper plate @ by removimo hexagon-head bolts @

® Remove the copper plate @ by,removing 4 M10 hexagon-head bolts @

i

[
E
=

o)

® Unplug the gate and cathode % (G, K).
® Only on disassembling the ral'thyristor block, remove the two thermistors that are only located on the
central thyristor block by 0 the screws @ (Torx drive T25).

® | oosen the two M10 ead screws (10) and swing the thyristor block out forwards.
® | oosen M10 nu @I the thyristor block out upwards at an angle.

Rear thyristo Io%l B (weight of a thyristor block, approx. 25 kg)

® Unplug gate al ode cables (G, K) @

® Remove 2 M10 hexagon-head screws (3.

® Remove 2 nﬁo hexagon-head screws (4).

e R 2 M10 hexagon-head screws (i5).

® L oosen M10 nut (6) , swing the thyristor block out forwards and pull the thyristor block out upwards at an
le.

The thyristor blocks are installed in the reverse order.

Siemens AG  6SE7087-6AK85-1AA0 8-13
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9

9.1

Options

Options

Options which can be integrated into the electronics box

One or two option boards, listed in Table 9.1, can be inserted in the electronics box using the LBA optioh (Lecal
Bus Adapter, backplane wiring).

For use of modules CBC and CBP2, an ADB (adapter board) is required in addition to the LBA. These modules
must be plugged into an ADB because of their smaller mechanical dimensions before they can be plugged into
an electronics box.

Desig- Description Codes der No.
nation
LBA Local bus adapter for the electronics box K11 6SE7090-0XX84-4HAO
LBA is always needed to install supplementary boards
ADB Adapter board K@ImK02% | 6SX7010-0KA00
ADB is always needed to install CBC, CBP, EB1, EB2,
SBP and SLB boards
CBC Communications board with interface for CAN protocel 6SX7010-0FG0O0
(miniature-format board; ADB required)
CBP2 Communications board with interface for SINECS L2:DP G94, G95 | 65X7010-0FF05
(PROFIBUS) G96, G97
(miniature-format board; ADB required)
SCB1 Serial communications board with fiber-optic cable for 6SE7090-0XX84-0BCO
serial I/O system and peer-to-peer connection
Description 6SE7080-0CX84-0BCO
SCB2 Serial communications board for peerto-peer connection 6SE7090-0XX84-0BB0
and USS protocol via RS485
Description 6SE7080-0CX84-0BB0
Use of the serial interface with"USSprotocol 6SE7087-6CX87-4KB0
T100 Module incl. hardware,operatinglinstructions without 6SE7090-0XX87-0BB0
software module
Hardware operating,instructions for T100 6SE7080-0CX87-0BB0O
MS100 MS100 "UniversakDrive#software module for T100 6SE7098-0XX84-0BB0O
(EPROM) without manual
Manual for MS200™Universal Drive" software module
German 6SE7080-0CX84-0BB1
English 6SE7087-6CX84-0BB1
French 6SE7087-7CX84-0BB1
Spanish 6SE7087-8CX84-0BB1
Italian 6SE7087-2CX84-0BB1
T300 Technology board with 2 connecting leads, SC58 and 6SE7090-0XX87-4AHO
SC60, terminal block SE300 and hardware operating
instructions
1,400 Technology board (incl. short description) 6DD1606-0AD0O
Hardware and configuring manual 6DD1903-0EAQ
Table 9.1 Option boards and bus adapter

Siemens AG  6SE7087-6AK85-1AA0

Rectifier/Regenerating Unit
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Codes:
The last figure in the order code identifies the module location or slot of the electronic box (see below):

1...Board location 2
. Board location 3
.SlotD
. Slot E
. Slot F
. Slot G

N o oA

The following additional modules can be supplied under two order numbers
e under the order number of the board without accessories (such as connectors and Short Guide)
e as a retrofit kit: Board with connectors and Short Guide

Board Order number of board (w/o accessories) Order n{mggﬁetrofit kit
ADB 6SE7090-0XX84-0KA0 6SE7020-0KAO0
CBC 6SE7090-0XX84-0FG0 6SE7010-0FG00
CBP2 6SE7090-0XX84-0FF5 B6SE7Q10-0FF05
Slots in the electronics box Boards g‘
Left Slot 1 (CUR) CUR
Center Slot 3 (options) SCB1/SCB2/ CBC(with ADB) / CBP2 (with ADB)
Right Slots 2 (options) CBC (with" ARB)*#CBP2 (with ADB) / SCB1/SCB2/T100/
T300,/ T400

Rl

Only one of each option board type may inserted imghe €lectronics box.

TB (technology boards, e.g. T400) must alwayse|inserted at slot 2.
If only one option board is used it must alivaysde inserted at slot 2.

Small format modules (CBP and CBC)“mustib€ plugged in on the adapter board on the right or below (in Slot
E or if a technology module is also used in'Slot G).

Use of Slots D and F on adapter boards‘is not possible because the module plugged in there is not detected
by the basic device.

Table 9.2 Slots in the electronieSbox:

Local bus adapter{CLBA)ffor mounting optional supplementary boards

Optional supplementary boards can be installed only in conjunction with the LBA option. If an LBA is not already
fitted in the SIMOVERT 6SE70, one must be installed in the electronics box to accommodate the optional
board.

9-2 Siemens AG  6SE7087-6AK85-1AA0
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How to install an LBA local bus adapter in the electronics box:

- Undo the two fixing screws on the CUR board
and pull board out by special handles.

- Push LBA bus extension into electronics box
(see picture on right for position) until it
engages.

- Insert CUR board in left-hand board location
again and tighten fixing screws in handles.

Current input of DC 24V power supply (X9):

The figures are required in addition to the 1A

Options

Lacation 2 (Options)
Location'3 (Options)
Location 1 (CUD1)

Arrangement of
board locations 1 to 3

Current drain (mA)
24V DC supply

terminal wiring

F D and slots D to G in 100
c electronics box
u - CBP2 130
i
SCB1 50
G E
SCB2 150
————— 100 550
T300 without tacho 620
T400 without tacho and 400

consumed by the basic unit.

9.2

Table 9.3

Interface boards

Current drain of the option boards

The boards listed in the following table must be installed externally and connected to the installation side (for
start-up, see Section 4.4.4 “Procedure for commissioning the serial I/O board SCB1” and the description of the

board).
Desig- Desc@ Order No.
nation ys
SCI1 Seriald/O board (only in conjunction with SCB1). Board 6SE7090-0XX84-3EAOD
ARalog afid binary input and outputs for coupling to the | description 6SE7080-0CX84-0BCO
SCB1IWia fiber-optic cable
SCI2 Serial I/O board (only in conjunction with SCB1) Board 6SE7090-0XX84-3EF0
Binary inputs and outputs for coupling to the SCB1 via | description 6SE7080-0CX84-0BCO
fiber-optic cable.
Table 94 Interface boards

Siemens AG 6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating Instructions
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9.3 Power Supply

A SITOP power supply as described in Catalog KT10 is recommended for the rectifier/regenerating unit
(connector X9).

O

9.4 Operator control panel OP1S O
Option Description .
OP1S User-friendly operator control panel with plain

text display

Order No.: 6SE7090-0XX84-2FK0

Table 9.5 Operator control options

O Fault
O Run

The optional comfort version of the operator panel with a —~ | A\
plaintext display is plugged into the position in the device door
intended for that purpose. PN/
It is thus connected to the serial basic device interface SST1.
If the UP or DOWN keys of the OP1S is used to select ! ° °
adjacent parameter numbers, the missing numbers are . s .
skipped in the range of the basic device parameters.
With parameters of a technology module, this automatic K 1 2 8
skipping of missing numbers is not possible. In that case% . e

+/- eset

numbers of the existing parameters must be enteQ’e tl
\ Figure 9.1 OP1S
L 4

The OP1S provides the option of sele eters directly by entering their number on the keyboard. The
following applies:

C l isplayed number Number to be entered on the OP1S
Basic device @ XXX, PXXx (0)xxx
parameter \

Paramet f Hxxx, dxxx 1xxX
technology le

L 4

9-4 Siemens AG  6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating Instructions



09.02 Options

A few seconds after initialization of the OP1S, the display ) )
automatically switches to the operating display. Operating display
From the operating display, you can enter the basic menu by <p> <R>

pressing the <P> key. Here either "free access" to all parameters

or different functions can be selected. Details of the functions can _

be found in the OP1S operating instructions. Basic menu
In the state "free access”, parameterization of the device is <pP> <R>
possible.

. . Freeyaccess
If you press the <R> key (several times if necessary), you can &

return to the operating display.

With SIMOVERT 6SE70 the following values are displayed on the operating display:

1st line DC link current actual value r035 [%)] DC link vgltage rO06 [V] Bus addr.
2nd line # DC link voltage actual value r037 [%0]

3rd line * DC link voltage setpoint r036 [%]

4th line Operating state r001

The following parameters affect the function of the OP1S or ofithe interface SST1.:
P050 (language selection), P051 (access level), P053 (parametetiZation enable), P054 (OP backlighting), P683
to P687 (interface settings)

Control bits of the operator panel OPAS:
(See also the operating instructions for the QP1S)

Communication between the OP1S and the SIMOVERT device is performed via the interface G-SST1 (RS485)
using the GPI protocol.

By pressing the appropriate key on the @P1S,itls possible to execute functions. The OP1S sets the
appropriate control word bit in PZD,word 1 by means of transmission by the GPI protocol. (For details of the
control word bits, see Chapter 4.3.1.9)

For activation of the required function, parameterization as shown in the table below is required.

Key on OP1S Funetion Bit in PZD word 1 | Activation by
On/off key (1 / 0) ON'/ OFF1 Bit 0 P554 = 2001
Reset Acknowledgment *) Bit 7 P565, P566, or P567 = 2001
Jog Jogging Bit 8 P568 = 2001
Reversal Ud reduction Bit 11 P571 = 2001
Regenerative Bit 12 P572 = 2001
feedback enable

*)  Acknowledgrffent of the fault messages using the <Reset> key of the OP1S is only possible in the operating
display, i.e. the operating display must first have been selected by pressing the <Reset> key (several times).
Independently of that, acknowledgment is always possible by pressing the <P> key on the PMU.

NOTE

The predecessor of the OP1S (the OP1) cannot be used with software version V4.0 and higher because of its
differing coupling mechanisms! The OP1S, however, is a suitable replacement for the OP1 if used with older
device software.

Siemens AG  6SE7087-6AK85-1AA0 9-5
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9.5 Mechanical design
Option Description
Busbar option Size E For interconnecting the rectifier and regenerative bridges in operation without
autotransformer
(see Chapter 2, Figure 2.6)
Front door, bottom and Increases degree of protection to IP20
cover plates, and PC
covers for Size E
EMC screened housing For screened cables
Table 9.6 Mechanical options

9.6 RS485 interface (PTP1)

The SST2 serial interface for the basic unit is not available until submodule A2 (C98043:A1690-L1) has been
plugged into the CUR electronics module (A10).

With the parameterization P688=1, the peer-to-peer transmission protocol issimplemented on SST2.

The RS485 interface cable required for peer-to-peer coupling to a seeondiunit is‘described in Section 3.8.7.

9.6.1 Order designation

Three different versions of this module (short designation PTPZ, itemmumber C98043-A1690-L1, equipment
identifier A2) can be ordered. The order numbers (MLFB) for these versions are:

1. Module PTP1 with two spacers (1 module) MLFB: 6SE7090-0XX85-1NAO

2. Standard package for 12-pulse mode (2 PTP1‘modules with two
spacers for each of two units) MLFB: 6SE7090-0XX85-1TAO0

3. Retrofitting package for 12-pulse mode (2 PTRIymaodules with two
spacers, 2 CUR control electronics modules and two EPROMs
with up-to-date software for two units) MLFB: 6SE7090-0XX85-1TB0

Versions 1 and 2 require a CUR contral electronics module of hardware version 06 or higher (indicated on the
fourth number block of the item number on the module: C98043-A1680-L1-06, C98043-A1680-L1-07, ...) and
software version 3.0 or higher (see the [abel on the EPROM, fourth number block must be 30 or higher:
V98113-A1800-A001-30, V98113*A1800-A001-31, ... The software version can also be read from parameter
r720.01. The contents must be 3.0 origreater).
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9.6.2 Installation
e Undo the fixing screws (1) of the CUR (A10) above and below the ©)
removal handles (2). ®s£
o Remove the module carefully from the electronics box using the \
handles (2). A10
= CUR
e Versions 1 and 2: Module PTP1 is a submodule (3) of the CUR. The PMU ——
PTP1 is fitted to the electronics module using the preassembled =
spacers. The female rods X115 and X116 must be fitted onto the | 4
corresponding male pins on the CUR. X100 ——— ] I
e Version 3: The PTP1 and EPROM are already fitted to the CUR. X101 _]
X102 7 1 X115
— [m)
e Slide CUR module (A10) with PTP1 (A2) into the electronics box X117 ° oy
carefully along the guide rails as far as the stop. 04 [] X116
e Screw the module into position with the fixing screws (1) above and - :
below the removal handles (2). @
@ ®
9.6.3 Function and terminal description
See circuit diagram in Section 3.5 "Single-line diagrams with suggested circuit arrangements".
Function Terminal gnnected values / Description
RS485 serial interface X117-1 RS485R + receive cable RS485 positive
(SST2) X117-2 RS485R - receive cable RS485 negative
X117-3 RS485T+ send cable RS485 positive
X117:4 RS485T- send cable RS485 negative
X117-5 Signal earth

The bus termination resistors required for peer-to-peer mode are installed on the module:

e 1500 between terminal X117-1landterminal X117-2
390Q2 from terminal X117-18@ +5W, supply
390Q2 from terminal X117-2.to"gsound

9.6.4 Parameterization

The following parameterstinfluence the function of the SST2 interface for the basic unit (for details see Section
5.12):
P681 (1001 to 1005) Selection of process data for transmission

P684.i003 Baudrate

P686.i003 Number of net data words for peer-to-peer link
P687.i1003 Telegram failure time

P688 Selection of the protocol

Parameterization for "12-pulse mode" see Section 3.8.3.
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9.7 DriveMonitor

The DriveMonitor software tool is provided for commissioning, parameterizing and diagnosing the
rectifier/regenerating unit via a PC.

WARNING

Only qualified personnel who are familiar with the DriveMonitor operating
instructions and with the operating instructions of the connected devices‘and
their safety instructions are permitted to intervene at the drive @iSing, the PC.

Incorrect use of the software can result in death, severe personal.injury or
considerable property damage.

DriveMonitor is supplied on the same CD-ROM as the operating instructions for the 6SE70 converter used in
conjunction with the rectifier/regenerating unit.

Order-No.: 6SX7010-0FA10

9.7.1 Installing the software

You can find a brief overview of the CD contents in START.HTMgif,you'have installed an HTML browser (e.g.
Internet Explorer or Netscape Navigator) on your PC, you can ppenthe®verview by double clicking on
START.HTM. If you do not have an HTML browser, you can find'similapinformation in text format in file
README.TXT.

After you have chosen an installation language by selecting’links ‘BriveMonitor — Installation of DriveMonitor-
Start Installation, you can call the DriveMonitor installationsroutine.

Some Internet Browsers are not capable of starting' programs directly. If this is the case on your PC, a
"Setup.exe - Save as" dialog appears after you seleetStart Installation.

You can then start the Setup program manually in Sab-catalog
DriveMonitor\setup\setup.exe
Then follow the instructions displayed by the installation routine.

The default installation path for DriveMohitoris/C:\DriveMon\P7VRVISX\System. A "DriveMonitor" icon is also
placed on your desktop.

9.7.2 Connection of rectifierfregenerating unit to a PC

The DriveMonitor software \@nfthe/ PC and the rectifier/regenerating unit are connected via the serial interface
(X300 on the PMU or X100 omthe CUR board) and the USS protocol

V NOTE

Communication can be effected either via the terminal strip of the CUR-X100 (RS485 interface) or the
interface connector of the PMU-X300 (9-way SUB D connector, RS485-/RS232 interface).

It is aplypossible to operate one of the two possible connections (X100 or X300)!
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X100 is only implemented as an RS485 interface.

On hardware version 07 and higher of the electronics board (C98043-A1680-L1-07), X300 is implemented asfa
combined RS485/RS232 interface. This makes it possible to establish the connection between the X300 and
the serial interface on the PC (COM1 or COMZ2) also using the RS232 .

Up to hardware version 06 and higher, X300 was only a RS485 interface. An interface adapter must therefore
be used for the connection between X300 and the serial interface on the PC, if the PC does not havelan RS485
interface.

An RS485/RS232 adapter is available under order number 6SX7005-0AA00.

The simplest method of making the link is to connect plug X300 on the front of the rectifier/regenerating unit to a
COM port on the PC using a cable which is available under order number 6SX7005-0ABO00.

e \ e \ %300
4 1 s 1 l
65 O 55 O / 2R (RS232)
2 2 3 Rx+/Tx+ (RS485)
O O
7O 7O 4
3O 30 5 Ground
8O 8O 6 +5V (OP1S)
4O 4O 7 TxD (RS232)
9O 90 8 Rx-/Tx- (RS485)
5 5
‘ o : o 9 Ground
at the PC COMx atthe 6SE70 X300
Socket connector Plug connector
9.7.3 Creating an online link to the rectifier/regenerating unit

DriveMonitor always starts in offline mode. For this reasonyyou must open or create an offline file which has
been set up specifically for the device and softwarefversion:

To open an existing offline file:

o File - Open <select parameter file>
(if the parameter file has been createdin SIMOVIS, the drive type MASTERDRIVES RRU and the
software version used must then be set (< V4.5). If you want to set up an online link to the drive, you
must click the ONLINE button,and.enter the bus address set in the device)

To create a new offline file:

¢ File - New - Based on Factory,Setting <select drive type and software version> . (If you want to set up an
online link to the drivef you,must click the ONLINE button and enter the bus address set in the device)
<enter file name>

e File - New - Empty Parameter Set <select drive type and software version> (If you want to set up an online
link to the dfive, you must click the ONLINE button and enter the bus address set in the device)
<enter fileflname>,

The data regarding drivedtype and software version are stored in the DNL file. You can then start the program in
future by the normal Windows method, i.e. by double clicking on a DNL file, without further system queries.

You can open the ONLINE Settings screen under Options to check, and if necessary change, the interface
parameters such as COM port and baud rate.

You can'set the bus address and number of transmitted process data under File - Drive Settings.

To switeht@ online mode, select View - Online or the appropriate button on the toolbar. If the message "Device
is fiot'networked" then appears, then "Offline mode" is currently selected. You can switch to online mode under
File's Drive Settings.
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9.7.4 Further information

The engineering tool Drive ES is available for the diagnosis of complex installations containing several drives
well as Profibus-based drive communication. 6

Several different packages of Drive ES are available:
e Drive ES Basic Data management in Step 7 projects, drive communications via Profibus or UQ
Order No.: 6SW1700-5JA00-1AA0

o Drive ES Graphic  Interconnection of Option SO0 free functions blocks using the CFC interconnestion
editor

Order No.: 6SW1700-5JB00-1AA0 %

e Drive ES Simatic Provides function blocks for SIMATIC CPUs and sample projects\ munication
with the SIMOVERT 6SE70
Order No.: 6SW1700-5JC00-1AA0

NOTICE Q
DriveMonitor will run under Windows 95/98/Me or Windows NT4 / Windo% but not under Windows 3.x.
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For rectifier/regenerating units sizes C to K

Spare-parts

Spare-parts

Equipment
identifier

Designation

Order number

Used in < ii

Al0

PCB electronics (CUR) without EPROM

6SE7090-0XX85-1DA0

all unit types - 1AA0

D14

Software (EPROM)

6SW1701-0DA14

all unit types

A23

PCB- Power Interface

6SE7028-6EC85-1HAO0

6SE7022-1EC85-1AA0
6SE7024-1EC85-1AA0
6SEZ028-6EC85-1AA0

A23

PCB- Power Interface

6SE7036-1EE85-1HAQ

6SE¥031-7EE85-1AA0
6SE7032-2EE85-1AA0
6SE7033-1EE85-1AA0
6SE7033-8EE85-1AA0
6SE7034-6EE85-1AA0
6SE7036-1EE85-1AA0

A23

PCB- Power Interface

6SE7028:8FC85-THAOQ

6SE7022-7FE85-1AA0
6SE7024-1FC85-1AA0
6SE7027-2FC85-1AA0
6SE7028-8FC85-1AA0

A23

PCB- Power Interface

6SE?035-4FE85-1HAO

6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0
6SE7033-5FE85-1AA0
6SE7034-2FE85-1AA0
6SE7035-4FE85-1AA0

A23

FBG- Power Interface

6SE7034-2HE85-1HAO

6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
6SE7035-3HE85-1AA0

A23

PCB- Power Interface

6SE7041-8EK85-1HAOQ

6SE7038-2EH85-1AA0
6SE7041-0EH85-1AA0
6SE7041-3EK85-1AA0
6SE7041-8EK85-1AA0

A23

PCB- Power lnterface

6SE7041-8HK85-1HAO

6SE7037-7FH85-1AA0
6SE7041-0FH85-1AA0
6SE7041-3FK85-1AA0
6SE7041-5FK85-1AA0
6SE7041-8FK85-1AA0
6SE7037-7HH85-1AA0
6SE7041-0HH85-1AA0
6SE7041-3HK85-1AA0
6SE7041-5HK85-1AA0
6SE7041-8HK85-1AA0

A23

PCB- Power Interface

6SE7041-8EK85-1MAQ

6SE7041-3EK85-1AD0
6SE7041-8EK85-1AD0O

A23

PCB- Power Interface

6SE7041-8HK85-1MAOD

6SE7041-3FK85-1AD0
6SE7041-5FK85-1ADO0
6SE7041-8FK85-1AD0
6SE7041-3HK85-1AD0O
6SE7041-5HK85-1AD0O
6SE7041-8HK85-1ADO0O

PMU

Parameterization unit

6SE7090-0XX84-2FA0

all unit types - 1AA0
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Spare-parts

09.02

Equipment Designation Order number Used in
identifier
A601 PCB -snubber RC network 6SE7032-2EE85-1JA0 | 6SE7031-7EE85-1AA0
6SE7032-2EE85-1AAQ
A601 PCB -snubber RC network 6SE7034-6EE85-1JA0 | 6SE7033-1EE85-1AA0
6SE7033-8EE85-1AAQ
6SE7034-6EE85-TAA0Q
A601, A602 PCB -snubber RC network 6SE7034-6EE85-1JA0 | 6SE7036-1EE85-1AA0
A601 PCB -snubber RC network 6SE7031-4FE85-1JA0 | 6SE7031-5FE85-1AAQ
A601, A602 | PCB -snubber RC network 6SE7031-4FE85-1JA0 | 6SE7032:4FE85-1AA0
6SE703247FE85-1AA0
6SE7033:5FE85-1AA0
6SE7034;2FE85-1AA0
A601 PCB -snubber RC network 6SE7035-4HE85-1JA0 | 6SE7035-4FE85-1AA0
A601 PCB -snubber RC network 6SE7031-4HE85-1JA0 |6SE7031-4HE85-1AA0
6SE7035-3HE85-1AA0
A601, A602 | PCB -snubber RC network 6SE7031-4HE85{1JAQy| 6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
V11to V16 Thyristor module 6SY7010-0AA13 6SE7022-1EC85-1AA0
6SE7022-7FC85-1AA0
V11to V16 Thyristor module 6SY7010:0AA15 6SE7024-1EC85-1AA0
V11 to V16 Thyristor module 6S¥7#010-0AA16 6SE7024-1FC85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA06 6SE7028-8FC85-1AA0
6SE7031-5FE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA18 6SE7028-6EC85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA01 6SE7031-7EE85-1AA0
V11 to V16- | Thyristor module 6SY7010-0AA07 6SE7032-4FE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA02 6SE7033-1EE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA03 6SE7033-8EE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA05 6SE7034-6EE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA22 6SE7034-2FE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA04 6SE7036-1EE85-1AA0
V11 to V16 Thyristor module 6SY7010-0AA21 6SE7035-4FE85-1AA0
V11to V16 Thyristor module 6SY7010-0AA24 6SE7027-2FC85-1AA0
V11 to V16 Thyristor medule 6SY7010-0AA30 6SE7031-4HE85-1AA0
V11 to V16 Thyristor madulg 6SY7010-0AA08 6SE7032-2HE85-1AA0
V11 to V16 Thyristor medule 6SY7010-0AA25 6SE7032-7FE85-1AA0
6SE7033-5FE85-1AA0
V11 to V16 Thyristormodule 6SY7010-0AA10 6SE7032-7HES85-1AA0
V11 to V26 Thyristor module 6SY7010-0AA07 6SE7032-2EE85-1AA0
V11 to V26 Thyristor module 6SY7010-0AA28 6SE7034-2HE85-0AA0
V11 to V26 Thyristor module 6SY7010-0AA32 6SE7035-3HE85-1AA0
V21 to V26 Thyristor module 6SY7010-0AA14 6SE7022-1EC85-1AA0
V211to V26 Thyristor module 6SY7010-0AA16 6SE7024-1EC85-1AA0
V2%, to"W26 Thyristor module 6SY7010-0AA06 6SE7028-6EC85-1AA0
\21to V26 Thyristor module 6SY7010-0AA17 6SE7033-1EE85-1AA0
V21 to V26 Thyristor module 6SY7010-0AA07 6SE7031-7EE85-1AA0
V21 to V26 Thyristor module 6SY7010-0AA20 6SE7033-8EE85-1AA0
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Spare-parts

Equipment
identifier

Designation

Order number

Used in

V21 to V26

Thyristor module

6SY7010-0AA22

6SE7034-6EE85-1AAQ

V21 to V26

Thyristor module

6SY7010-0AA21

6SE7036-1EE85-1AA0

V21 to V26

Thyristor module

6SY7010-0AA12

6SE7035-4FE85-TAAO

V21 to V26

Thyristor module

6SY7010-0AA30

6SE7022-7FC85-1AA0
6SE7024-1FC85:1AA0
6SE7027-2FC85-1AA0
6SE7028-8FC85-1AA0

V21 to V26

Thyristor module

6SY7010-0AA08

6SEZ031-5FE85-1AA0
6SE7032:4FE85-1AA0

V21 to V26

Thyristor module

6SY7010-0AA10

6SE/083-5FE85-1AA0
6SE 7034-2FE85-1AA0

V21 to V26

Thyristor module

6SY7010-0AA26

B6SE 7032-7FE85-1AA0

V21 to V26

Thyristor module

6SY7010-0AA27

6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0

Ebene A

Thyristor block with snubber RC network

6SY7010-0ABO%:

6SE7038-2EH85-1AA0

Ebene B

Thyristor block with snubber RC network

6SY7010:0AB02

6SE7038-2EH85-1AA0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB03

6SE7041-0EH85-1AA0

Ebene B

Thyristor block with snubber RC network

6SY:£010-0AB04

6SE7041-0EH85-1AA0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB05

6SE7041-3EK85-1AA0
6SE7041-3EK85-1AD0

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB06

6SE7041-3EK85-1AA0
6SE7041-3EK85-1AD0

Ebene A

Thyristor block with snubber RCfnetwork

6SY7010-0ABO7

6SE7041-8EK85-1AA0
6SE7041-8EK85-1AD0

Ebene B

Thyristor block with snubbeRC network

6SY7010-0AB08

6SE7041-8EK85-1AA0
6SE7041-8EK85-1AD0

Ebene A

Thyristor block with snubber RCwmetwork

6SY7010-0AB12

6SE7037-7FH85-1AA0

Ebene B

Thyristor block with snébber"RC network

6SY7010-0AB13

6SE7037-7FH85-1AA0

Ebene A

Thyristor block with,snubbef RC network

6SY7010-0AB15

6SE7041-0FH85-1AA0

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB16

6SE7041-0FH85-1AA0

Ebene A

Thyristor block'with spubber RC network

6SY7010-0AB17

6SE7041-3FK85-1AA0
6SE7041-3FK85-1AD0

Ebene B

Thyristor blagk with snubber RC network

6SY7010-0AB18

6SE7041-3FK85-1AA0
6SE7041-3FK85-1AD0

Ebene A

Thysistor'block with snubber RC network

6SY7010-0AB20

6SE7041-5FK85-1AA0
6SE7041-5FK85-1ADO0O

Ebene B

Thyrister block with snubber RC network

6SY7010-0AB21

6SE7041-5FK85-1AA0
6SE7041-5FK85-1ADO0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB22

6SE7041-8FK85-1AA0
6SE7041-8FK85-1AD0

Ebene®

Thyristor block with snubber RC network

6SY7010-0AB23

6SE7041-8FK85-1AA0
6SE7041-8FK85-1AD0

EbeneA

Thyristor block with snubber RC network

6SY7010-0AB26

6SE7037-7HH85-1AA0

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB27

6SE7037-7HH85-1AA0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB28

6SE7041-0HH85-1AA0

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB30

6SE7041-0HH85-1AA0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB31

6SE7041-3HK85-1AA0
6SE7041-3HK85-1AD0O
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Spare-parts
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Equipment
identifier

Designation

Order number

Used in

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB32

6SE7041-3HK85-1AA0
6SE7041-3HK85-1ADO0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB33

6SE7041-5HK85-1AA0
6SE7041-5HK85-1ADO

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB34

6SE7041-5HK85-2AAQ0
6SE7041-5HK85-1AD0

Ebene A

Thyristor block with snubber RC network

6SY7010-0AB35

6SE7041-8HK85-1AA0
6SE7041-8HK85-1AD0O

Ebene B

Thyristor block with snubber RC network

6SY7010-0AB36

6SE7041-8HK85-1AA0
6SE#041-8HK85-1AD0

F1

Fuse link

6SY7010-2AA01

all'unit types

F2

Fuse link

6SY7010-2AA02

6SE7022-1EC85-1AA0
6SE7024-1EC85-1AA0
6SE7028-6EC85-1AA0
6SE7022-7FC85-1AA0
6SE7024-1FC85-1AA0
6SE7027-2FC85-1AA0
6SE7028-8FC85-1AA0
6SE7031-7EE85-1AA0
6SE7032-2EE85-1AA0
6SE7033-1EE85-1AA0
6SE7033-8EE85-1AA0
6SE7034-6EE85-1AA0
6SE7036-1EE85-1AA0
6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0
6SE7033-5FE85-1AA0
6SE7034-2FE85-1AA0
6SE7035-4FE85-1AA0
6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
6SE7035-3HE85-1AA0

F5

Fuse link

6SY7010-2AA01

6SE7038-2EH85-1AA0
6SE7041-0EH85-1AA0
6SE7037-7FH85-1AA0
6SE7041-0FH85-1AA0
6SE7037-7HH85-1AA0
6SE7041-0HH85-1AA0
6SE7041-3EK85-1AA0
6SE7041-3EK85-1AD0
6SE7041-8EK85-1AA0
6SE7041-8EK85-1AD0O
6SE7041-3FK85-1AA0
6SE7041-3FK85-1AD0
6SE7041-5FK85-1AA0
6SE7041-5FK85-1AD0
6SE7041-8FK85-1AA0
6SE7041-8FK85-1AD0
6SE7041-3HK85-1AA0
6SE7041-3HK85-1AD0
6SE7041-5HK85-1AA0
6SE7041-5HK85-1AD0
6SE7041-8HK85-1AA0
6SE7041-8HK85-1AD0
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Spare-parts

Equipment
identifier

Designation

Order number

Used in

F3, F4

Fuse link

6SY7010-2AA03

6SE7031-7EE85-1AAQ
6SE7032-2EE85-1AAQ
6SE7033-1EE85-1TAAQ
6SE7033-8EE85-TAAQ
6SE7034-6EE85-1AA0
6SE7036-1EE85-1AA0
6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0
6SE#033-5FE85-1AA0
6SE/034:2FE85-1AA0
6SE/086-4FE85-1AA0
6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
6SE7035-3HE85-1AA0

F2, F3, F4

Fuse link

6SY7010-2AA23

6SE7038-2EH85-1AA0
6SE7041-0EH85-1AA0
6SE7037-7FH85-1AA0
6SE7041-0FH85-1AA0
6SE7037-7HH85-1AA0
6SE7041-0HH85-1AA0
6SE7041-3EK85-1AA0
6SE7041-3EK85-1AD0
6SE7041-8EK85-1AA0
6SE7041-8EK85-1AD0
6SE7041-3FK85-1AA0
6SE7041-3FK85-1AD0
6SE7041-5FK85-1AA0
6SE7041-5FK85-1AD0
6SE7041-8FK85-1AA0
6SE7041-8FK85-1AD0
6SE7041-3HK85-1AA0
6SE7041-3HK85-1AD0
6SE7041-5HK85-1AA0
6SE7041-5HK85-1AD0
6SE7041-8HK85-1AA0
6SE7041-8HK85-1AD0

F10

Fuse link

6SY7010-2AA04

6SE7022-1EC85-1AA0

F10

Fuse link

6SY7010-2AA05

6SE7024-1EC85-1AA0
6SE7024-1FC85-1AA0

F10

Fuse link

6SY7010-2AA06

6SE7028-6EC85-1AA0

F10

Fuse link

6SY7010-2AA07

6SE7031-7EE85-1AA0
6SE7032-2EE85-1AA0

F10

Fusedink

6SY7010-2AA08

6SE7033-1EE85-1AA0

F10

Fuse link

6SY7010-2AA10

6SE7033-8EE85-1AA0
6SE7034-2FE85-1AA0

F10

Fuse link

6SY7010-2AA11

6SE7034-6EE85-1AA0
6SE7034-2HE85-1AA0

F10

Fuse link

6SY7010-2AA12

6SE7036-1EE85-1AA0

F10

Fuse link

6SY7010-2AA13

6SE7022-7FC85-1AA0

F10

Fuse link

6SY7010-2AA14

6SE7027-2FC85-1AA0

F10

Fuse link

6SY7010-2AA15

6SE7028-8FC85-1AA0

F10

Fuse link

6SY7010-2AA16

6SE7031-5FE85-1AA0
6SE7031-4HE85-1AA0
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Spare-parts

09.02

Equipment Designation Order number Used in
identifier
F10 Fuse link 6SY7010-2AA17 6SE7032-4FE85-1AA0
6SE7032-2HE85-1AAQ
F10 Fuse link 6SY7010-2AA18 6SE7032-7FE85-1AA0
6SE7032-7HE85-1AAQ
F10 Fuse link 6SY7010-2AA20 6SE7033-5FE85-1AAQ
F10 Fuse link 6SY7010-2AA21 6SE7035-4FE85-1AA0
6SE7035-3HE85-1AA0
F11 to F26 Fuse link 6SY7010-2AA22 6SE7038;2EH85-1AA0
F111 to F262 | Fuse link 6SY7010-2AA22 6SE7041¢3EK85-1AA0
6SE7Q4148EK85-1AD0
F11to F26 Fuse link 6SY7010-2AA12 6SE7Q41-0EH85-1AA0
6SE7041-0FH85-1AA0
6SE7041-0HH85-1AA0
F111 to F262 | Fuse link 6SY7010-2AA12 6SE7041-8EK85-1AA0
6SE7041-8EK85-1AD0
6SE7041-8FK85-1AA0
6SE7041-8FK85-1AD0
6SE7041-8HK85-1AA0
6SE7041-8HK85-1AD0
F11 to F26 Fuse link 6SY7010-2AAT1 6SE7037-7FH85-1AA0
6SE7037-7HH85-1AA0
F111 to F262 | Fuse link 6SY7010-2AA11 6SE7041-3FK85-1AA0
6SE7041-3FK85-1AD0
6SE7041-3HK85-1AA0
6SE7041-3HK85-1ADO0
F111 to F262 | Fuse link 6SY7010-2AA21 6SE7041-5FK85-1AA0

6SE7041-5FK85-1AD0O
6SE7041-5HK85-1AA0
6SE7041-5HK85-1AD0O

R100

NTC thermistor

6SY7010-6AA01

6SE7022-1EC85-1AA0
6SE7024-1EC85-1AA0
6SE7028-1EC85-1AA0
6SE7022-7FC85-1AA0
6SE7024-1FC85-1AA0
6SE7027-2FC85-1AA0
6SE7028-8FC85-1AA0
6SE7031-7EE85-1AA0
6SE7032-2EE85-1AA0
6SE7033-1EE85-1AA0
6SE7033-8EE85-1AA0
6SE7034-6EE85-1AA0
6SE7036-1EE85-1AA0
6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0
6SE7033-5FE85-1AA0
6SE7034-2FE85-1AA0
6SE7035-4FE85-1AA0
6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
6SE7035-3HE85-1AA0
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09.02 Spare-parts

Equipment Designation Order number Used in
identifier P
R100 NTC thermistor 6SY7010-6AA02 6SE7038-2EH85-1AAQ

6SE7041-0EH85-1AA0
6SE7037-7FH85-TAA0
6SE7041-0FH85-TAAQ
6SE7037-7HH85-1AA0
6SE7041-0HH85-1AA0
6SE7041-3EK85-1AA0
6SE7041-3EK85-1AD0
6SE7041-8EK85-1AA0
6SE#041-8EK85-1AD0
6SE/041-3FK85-1AA0
6SE/041-3FK85-1AD0
B6SE 7041-5FK85-1AA0
6SE7041-5FK85-1AD0
6SE7041-8FK85-1AA0
6SE7041-8FK85-1AD0
6SE7041-3HK85-1AA0
6SE7041-3HK85-1AD0O
6SE7041-5HK85-1AA0
6SE7041-5HK85-1AD0O
6SE7041-8HK85-1AA0
6SE7041-8HK85-1AD0O

El Fan 6SY000-0AA48 6SE7022-1EC85-1AA0
6SE7024-1EC85-1AA0
6SE7028-1EC85-1AA0
6SE7022-7FC85-1AA0
6SE7024-1FC85-1AA0
6SE7027-2FC85-1AA0
6SE7028-8FC85-1AA0

El Fan 6SY7010-7AA01 6SE7031-7EE85-1AA0
6SE7032-2EE85-1AA0
6SE7033-1EE85-1AA0
6SE7033-8EE85-1AA0
6SE7034-6EE85-1AA0
6SE7036-1EE85-1AA0
6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0
6SE7033-5FE85-1AA0
6SE7034-2FE85-1AA0
6SE7035-4FE85-1AA0
6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
6SE7035-3HE85-1AA0

El Fan 6SY7010-7AA02 6SE7038-2EH85-1AA0
6SE7041-0EH85-1AA0
6SE7037-7FH85-1AA0
6SE7041-0FH85-1AA0
6SE7037-7HH85-1AA0
6SE7041-0HH85-1AA0
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Spare-parts 09.02

Equipment Designation Order number Used in
identifier
E1,E2 Fan 6SY7010-7AA02 6SE7041-3EK85-1AA0

6SE7041-3EK85-1ADQ
6SE7041-8EK85-1AA0
6SE7041-8EK85-1AD0O
6SE7041-3FK85-1AAO
6SE7041-3FK85-TADO
6SE7041-5FK85-1AA0
6SE7041-5FK85-1AD0
6SE7041-8FK85<1AA0
6SE7041*8EK85-1AD0
6SE7041£3HK85-1AA0
6SE704148HK85-1AD0
6SEFr041:5HK85-1AA0
6SE7041-5HK85-1AD0
6SE/041-8HK85-1AA0
6SE7041-8HK85-1AD0

Tlto T4 Current transformer 6SY7010-5AA01 6SE7022-1EC85-1AA0
6SE7024-1EC85-1AA0
6SE7028-1EC85-1AA0
6SE7022-7FC85-1AA0
6SE7024-1FC85-1AA0
6SE7027-2FC85-1AA0
6SE7028-8FC85-1AA0

Tlto T4 Current transformer 6SY7010-5AA02 6SE7031-7EE85-1AA0
6SE7032-2EE85-1AA0
6SE7033-1EE85-1AA0
6SE7033-8EE85-1AA0
6SE7034-6EE85-1AA0
6SE7036-1EE85-1AA0
6SE7031-5FE85-1AA0
6SE7032-4FE85-1AA0
6SE7032-7FE85-1AA0
6SE7033-5FE85-1AA0
6SE7034-2FE85-1AA0
6SE7035-4FE85-1AA0
6SE7031-4HE85-1AA0
6SE7032-2HE85-1AA0
6SE7032-7HE85-1AA0
6SE7034-2HE85-1AA0
6SE7035-3HE85-1AA0

T1, T2 Current transformer 6SY7010-5AA03 6SE7038-2EH85-1AA0
6SE7041-0EH85-1AA0
6SE7037-7FH85-1AA0
6SE7041-0FH85-1AA0
6SE7037-7THH85-1AA0
6SE7041-0HH85-1AA0
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Equipment Designation Order number Used in
identifier
T1, T2 Current transformer 6SY7010-5AA04 6SE7041-3EK85-1AA

6SE7041-3EK85-1ABR0

6SE7041-5FK85-1AA0

6SE7041-5FK85-1AD0

6SE7041-8FK85-1AA0

6SE7041-8FK85-1AD0
S

%HKSS&AAO
'3HK85-1ADO
1-5HK85-1AA0
041-5HK85-1AD0
7041-8HK85-1AAD
QSE?OM—SHKSSJADO

Siemens AG  6SE7087-6AK85-1AA0 10-9
Rectifier/Regenerating Unit  Operating Instructions



Spare-parts 09.02

OO

%0
o
o
O

4

>
N
N

N
o
&

10-10 Siemens AG  6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit  Operating Instructions



05.00

12  Logbook

The logbook must be kept up-to-date by the operating personnel.

Logbook

All service and maintenance work carried out on the rectifier/regenerating unit should be entered briefly,in
keywords into the logbook.

Continuous entries are important for maintenance and could be significant when it comes to warranty claims.
Similarly, in the event of software upgrading, it is important that a record of the parameter settings is available,
because during this procedure all values are reset to their original factory settings.

LOCALION: oo Unit Order NO.: .oooveiiieeeeee Mo
Serial NO.: e A A
Date Name Department \'_w Sighature
Start-up settings
Start-up settings
change
Par- Parameter Factory setting @ setting Start-up setting
No. designation A change
P0O50 | Language 0
PO51 | Access Level 2
P052 | Function select 0
P053 | Parameter Access 6
P054 | Display Light 0
PO70 | MLFB(6SE70 ...) 0
PO71 | Line Volts dependent on'R070
P0O74 | Limit LowVoltage 61
PO75 | Rtd Amps dependent on P070
P0O76 | Config. PCircuit 002
PO77 | Factory set.type 0
P090 | Board Position 2 0
P091 | Board Position 3 0
P140 | Rectifier Resist i001=0.000 i001= i001=
i002=0.000 i002= i002=
i003=0.000 i003= i003=
i004=0.000 i004= i004=
P141 | Rectifier Induct i001=0.00 i001= i001=
i002=0.00 i002= i002=
i003=0.00 i003= i003=
i004=0.00 i004= i004=
P142,[Inverter Resist. i001=0.000 i001= i001=
i002=0.000 i002= i002=
i003=0.000 i003= i003=
i004=0.000 i004= i004=
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Logbook 05.00
Par- Parameter Factory setting Start-up setting Start-up setting
No. designation change
P143 | Inverter Induct. i001=0.00 i001= i001=

i002=0.00 i002= i002=
i003=0.00 i003= i003=
i004=0.00 i004= i004=
P144 | DC Bus Capacit. i001=0.00 i001= i001=
i002=0.00 i002= i002=
i003=0.00 i003= i003=
i004=0.00 i004= i004=
P160 | Motor Curr Limit i001=150.0 i001= i002=
i002=150.0 i002= i002=
i003=150.0 i003= 1003=
i004=150.0 i004= 1004=
P161 | Regen Curr Limit i001=-150.0 i001= 1001=
i002=-150.0 i002= i002=
i003=-150.0 i003= i003=
i004=-150.0 i004= i004=
P310 | DC Curr Reg Gain i001=0.15 i001= i001=
i002=0.15 i002= i002=
i003=0.15 i003= i003=
i004=0.15 1004= i004=
P311 | DC Curr Reg Time i001=0.015 i001= i001=
i002=0.015 i002= i002=
i003=0.015 i003= i003=
i004=0.015 i004= i004=
P313 | DC Volts Reg Gain i001=3.00 i001= i001=
i002=3.00 i002= i002=
i003=3.00 i003= i003=
i004=3x00 i004= i004=
P314 | DC Volts RegTime i002=3.00 i001= i001=
i002=3.00 i002= i002=
i003=3.00 i003= i003=
1004=3.00 i004= i004=
P316 | DC V-Reg +Limit 1001=0.01 i001= i001=
i002=0.01 i002= i002=
i003=0.01 i003= i003=
i004=0.01 i004= i004=
P317 | DC V-Reg -Limit i001=-1.00 i001= i001=
i002=-1.00 i002= i002=
i003=-1.00 i003= i003=
i004=-1.00 i004= i004=
P318y| DCV/(set,red) i001=80.00 i001= i001=
i002=80.00 i002= i002=
i003=80.00 i003= i003=
i004=80.00 i004= i004=
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05.00 Logbook
Par- Parameter Factory setting Start-up setting Start-up setting J
No. designation change
P319 | DC V(set,red)Hys i001=6.00 i001= i001=
i002=6.00 i002= i002=
i003=6.00 i003= i003=
i004=6.00 i004= i004=

P320 | Smooth Load Amps i001=5 i001= i001=
i002=5 i002= i002=
i003=5 i003= i003=
i004=5 i004= i004=

P321 | Id thres.(Ud red) i001=30.00 i001= i001=
i002=30.00 i002= i002=
i003=30.00 i003= i003=
i004=30.00 i004= i004=

P322 | Id hyst.(Ud red) i001=20.00 i001= i001=
i002=20.00 i002= i002=
i003=20.00 i003= i003=
i004=20.00 i004= i004=

P323 | Enab.Ud red (Id) 0

P329 | PreChange Time i001=500 1001= i001=
i002=500 iI002= i002=
i003=500 i003= i003=
i004=500 1004= i004=

P330 | Discharge time i001=2000 i001= i001=
i002=2000 i002= i002=
i003=2000 i003= i003=
i004=2000 i004= i004=

P353 | Thyristor Test 0

P354 | GroundFault Test 2

P366 | Auto Restart 0

P408 | Caps FormingTime i001=10:0 i001= i001=
1002=10.0 i002= i002=
i003=10.0 i003= i003=
1004=10.0 i004= i004=

P409 | Contactor Relay:. 0.0

P486 | Src Current Setp i001=0 i001= i001=
i002=0 i002= i002=

P517 | DC Volts Dev/Lim i001=2.00 i001= i001=
i002=2.00 i002= i002=
i003=2.00 i003= i003=
i004=2.00 i004= i004=

P518 \Deviation Time i001=0.10 i001= i001=
i002=0.10 i002= i002=
i003=0.10 i003= i003=
i004=0.10 i004= i004=

P554 | Src ON/OFF1 i001=1010 i001= i001=
i002=1001 i002= i002=
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Logbook 05.00
Par- Parameter Factory setting Start-up setting Start-up setting
No. designation change
P555 | Srcl OFF2 i001=1010 i001= i001=

i002=1002 i002= i002=
P556 | Src2 OFF2 i001=1 i001= i001=
i002=1 i002= i002=
P557 | Src3 OFF2 i001=1 i001= i001=
i002=1 i002= i002=
P561 | Src InvRelease i001=1 i001= i001=
i002=1 i002= i002=
P565 | Srcl Fault Reset i001=0 i001= i001=
i002=1003 i002= 1002=
P566 | Src2 Fault Reset i001=0 i001= i001=
i002=0 i002= 1002=
P567 | Src3 Fault Reset i001=2001 i001= 1001=
i002=2001 i002= i002=
P568 | Src Jogl ON i001=0 i001= i001=
i002=0 i002= i002=
P569 | Src Jog2 ON i001=0 i004= i001=
i002=0 i002= i002=
P571 | Src Reduce DC V i001=0 i001= i001=
i002=0 1002= i002=
P572 | Src RegenRelease i001=1 1001= i001=
i002=1 i002= i002=
P573 | Src No ExtFault3 i001=1 i001= i001=
i002=1 i002= i002=
P574 | Src Motor/Regen i001=0 i001= i001=
i002=0 i002= i002=
P575 | Src No ExtFaultl i001=1 i001= i001=
i002=1 i002= i002=
P578 | Src RDataSetBit0 i001=0Q i001= i001=
i002=0 i002= i002=
P579 | Src RDataSetBit1l i001=0 i001= i001=
1002=0 i002= i002=
P583 | Src 12-Pulse Made 1001=0 i001= i001=
i002=0 i002= i002=
P586 | Src No ExtRatilt2 i001=1 i001= i001=
i002=1 i002= i002=
P587 | Src Master/Slave i001=0 i001= i001=
i002=0 i002= i002=
P588 | Sre,Ne Ext Warnl i001=1 i001= i001=
i002=1 i002= i002=
P589 \Src No Ext Warn2 i001=1 i001= i001=
i002=1 i002= i002=
R590 | Src Base/Reserve 1005
P591 | Src ContactorMsg 1
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05.00 Logbook
Par- Parameter Factory setting Start-up setting Start-up setting J
No. designation change
P600 | Trg Bit Ready On i001=0 i001= i001=

i002=0 i002= i002=
P601 | Trg Bit Rdy Oper i001=0 i001= i001=
i002=0 i002= i002=
P602 | Trg Bit Operat i001=0 i001= i001=
i002=0 i002= i002=
P603 | Trg Bit Fault i001=1002 i001= i001=
i002=0 i002= i002=
P604 | Trg Bit No OFF2 i001=0 i001= 1001=
i002=0 i002= 1002=
P606 | Trg BitONblocked i001=0 i001= i001=
i002=0 i002= i002=
P607 | Trg Bit Warning i001=0 i001= i001=
i002=0 i002= i002=
P608 | Trg Bit Deviat. i001=0 i001= i001=
i002=0 i002= i002=
P610 | Trg Reren Ready i001=0 i001= i001=
i002=0 1002= i002=
P611 | Trg Low Voltage i001=0 1001= i001=
i002=0 i002= i002=
P612 | Trg Bit Contact i001=0 i001= i001=
i002=0 i002= i002=
P613 | Trg DC V reduced i001=0 i001= i001=
i002=0 i002= i002=
P614 | Trg Motor/Regen i001=0 i001= i001=
i002=0 i002= i002=
P618 | Trg. Cur.Lim. Active i001=0 i001= i001=
i002=0 i002= i002=
P619 | Trg Bit Ext FIt1 i004=0 i001= i001=
1002=0 i002= i002=
P620 | Trg Bit Ext FIt2 i001=0 i001= i001=
1002=0 i002= i002=
P621 | Trg Bit ExtWarn i001=0 i001= i001=
i002=0 i002= i002=
P622 | Trg Biti2tnv i001=0 i001= i001=
i002=0 i002= i002=
P623 | Trg BitFIitTmplnv i001=0 i001= i001=
i002=0 i002= i002=
P624|,Irg BitWarTmplnv i001=0 i001= i001=
i002=0 i002= i002=
P63l | Trg Bit Charging i001=0 i001= i001=
i002=0 i002= i002=
P655 | CUR AnaOutActVal 37
P656 | CUR AnaOutGain 10.00
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Logbook 05.00
Par- Parameter Factory setting Start-up setting Start-up setting
No. designation change
P657 | CUR AnaOutOffset 0.00
P658 | AO Curr(act)Conf 0
P660 | SCI AnalogInConf i001=0 i001= i001=

i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 i005= i005=
i006=0 i006= i006=
P661 | SCI AnalnSmooth i001=2 i001= i002=
i002=2 i002= i002=
i003=2 i003= 1003=
i004=2 i004= 1004=
i005=2 i005= 1005=
i006=2 i006= i006=
P662 | SCI AnalogInOffs i001=0.00 i001= i001=
i002=0.00 i002= i002=
i003=0.00 i003= i003=
i004=0.00 i004= i004=
i005=0.00 i005= i005=
i006=0.00 1006= i006=
P664 | SCI AnaOutActVal i001=0 i001= i001=
i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 i005= i005=
i006=0 i006= i006=
P665 | SCI-AnaOutGain i001=10.00 i001= i001=
i002=10.00 i002= i002=
{003=10.00 i003= i003=
i004=10%00 i004= i004=
1005=10.00 i005= i005=
i1006=10.00 i006= i006=
P666 | SCI AnaOutOffs 1001=0.00 i001= i001=
i002=0.00 i002= i002=
i003=0.00 i003= i003=
i004=0.00 i004= i004=
i005=0.00 i005= i005=
i006=0.00 i006= i006=
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Par- Parameter Factory setting Start-up setting Start-up setting J
No. designation change
P680 [ Scom1 Act Value i001=968 i001= i001=

i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 i005= i005=
i006=0 i006= i006=
i007=0 i007= i007=
i008=0 i008= i008=
i009=0 i009= i009=
i010=0 i010= i010=
i011=0 i011= i011=
i012=0 i012= 1012=
i013=0 i013= i013=
i014=0 i014= i014=
i015=0 i015= i015=
i016=0 i016= i016=
P681 [ Scom2 Act Value i001=599 i001= i001=
i002=34 1002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 1005= i005=
P682 [ SCB Protocol 0
P683 | SCom/SCB BusAddr |i001=0 i001= i001=
i002=0 i002= i002=
P684 | SCom/SCB Baud i001=6 i001= i001=
i002=6 i002= i002=
i003=13 i003= i003=
P685 | SCom/SCB #PKWDat |i00&=12% i001= i001=
i002=12¥ i002= i002=
P686 | SCom/SCB # PrDat i001=2 i001= i001=
i002=2 i002= i002=
i003=2 i003= i003=
P687 | SCom/SCB,TIgOEF i001=0 i001= i001=
i002=0 i002= i002=
i003=1 i003= i003=
P688 | SST2 Protecol 0
P689 | SCB Peer2PeerExt i001=0 i001= i001=
i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 i005= i005=
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Logbook 05.00
Par- Parameter Factory setting Start-up setting Start-up setting
No. designation change
P690 | SCB Act Values i001=968 i001= i001=
i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 i005= i005=
i006=0 i006= i006=
i007=0 i007= i007=
i008=0 i008= i008=
i009=0 i009= i009=
i010=0 i010= i010=
i011=0 i011= i011=
i012=0 i012= i012=
i013=0 i013= i013=
i014=0 i014= i014=
i015=0 i015= i015=
i016=0 i016= i016=

P694 | CB/TB Act Values i001=968 i001= i001=
i002=0 i002= i002=
i003=0 i003= i003=
i004=0 1004= i004=
i005=0 i005= i005=
i006=0 i006= i006=
i007=0 1007= i007=
i008=0 i008= i008=
i009=0 i009= i009=
i010=0 i010= i010=
i011=0 i011= i011=
i012=Q i012= i012=
i013=0 i013= i013=
1014=0 i014= i014=
i015=0 i015= i015=
i016=0 i016= i016=

P695 | CB/TB TIgOFFTime 20

P696 | CB Parameter 1 0

P697 | CB Parameter2 0

P698 | CB Parameter, 3 0

P699 | CB Parameter 4 0

P700 | CB Parameter 5 0

P701 | CB'Rarameter 6 0

P702 | CB Pavameter 7 0

P703)| CB*Parameter 8 0

P7Q4%.CB Parameter 9 0

P7050 CB Parameter 10 0
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05.00 Logbook
Par- Parameter Factory setting Start-up setting Start-up setting J
No. designation change
P706 | CB Parameter 11 i001=0 i001= i001=

i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
i005=0 i005= i005=
r720 | Software version 0
P772 | Thyr.vit.corr i001=0 i001= i001=
i002=0 i002= i002=
(only visible if i003=0 i003= i003=
P051=3, P799=4) i004=0 i004= i004=
i005=0 i005= i005=
i006=0 i006= i006=
P773 | Deadband Convert i001=0.01 i001= i001=
i002=0.01 i002= i002=
i003=0.01 i003= i003=
i004=0.01 i004= i004=
P774 | Deadband Invert i001=-3.00 j001= i001=
i002=-3.00 1002= i002=
i003=-3.00 i003= i003=
i004=-3.00 i004= i004=
P775 | Min Gating Angle i001=0 1001= i001=
i002=0 i002= i002=
i003=0 i003= i003=
i004=0 i004= i004=
P776 | Max Gating Angle i001=150 i001= i001=
i002=150 i002= i002=
i003=450 i003= i003=
i004=150 i004= i004=
P777 | Max Gating Angle i001=20000 i001= i001=
Ramp i002220.00 i002= i002=
i003=20.00 i003= i003=
i004=20.00 i004= i004=
P785 | 12t Control Word 1
P793 | Line Voltage Delay 0.03
P799 | Spezial Acéess 0
P917 | Change Repaorts 0
P918 | CB Bus Address 3
P927 | Parameter Access 6
P928 | Stc Base/Reserve 1005
P952 ¢ of Faults 0
P9%0 | Factory Settings 1
R971 | EEPROM Storing 0

Siemens AG 6SE7087-6AK85-1AA0
Rectifier/Regenerating Unit

Operating Instructions
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Logbook 05.00
No. Date/time Name/department Fault and diagnostic Measures
messages
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09.02 Environmental Compatibility

13  Environmental Compatibility

Environmental aspects during development

The number of parts has been reduced substantially by the use of highly integrated components and byra
modular structure of the complete converter series. This reduces energy consumption during production.

Particular attention was paid to reducing volume, mass and type diversity of the metal and plastic parts.
Plastic parts used: ABS: Front cover
Fan grille, fan cover (Size C)
PMU support
PP: Hinge
Insulating plate
Handle
Bus retrofit
PC: Size E:
Protection against accidental gontact
IP20 enclosure
Insulation of customer connegtions
Plastic part of fan box

PA6: Insulating films
Terminal housing

Flame arresters containing halogen and insulating matérials,containing silicone have been replaced by
pollutant-free materials in all components.

Environmental compatibility was an important criterion in the selection of externally source items.

Environmental aspects during productian

Externally sourced items are mainly transpofted in returnable packaging. The packaging material itself is
recyclable, consisting mainly of cardhoardsand untreated wood.

Except for the hot-dip-galvanized enelosure and tinned rails for size E, H and K, no special surface coatings are
used.

SMD components are used onythe printed-circuit boards.

Production is emissien-free.

Environmentalaspects of disposal

The unit can be dismantled into recyclable mechanical components by means of easily removable screw and
shap joints.

The RE,boards can be disposed of thermally. The number of components containing hazardous substances is
only, slight.

The recyclable plastic parts are designated in accordance with DIN 54840 and marked with the recycling
symbol.

Siemens AG  6SE7087-6AK85-1AA0 13-1
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14

In the event of conditions of use other than those listed in this chapter, please contact your local Siemen

branch or national subsidiary.

Coolant temperature
Storage temperature
Transport temperature
Environmental class
Soiling

Overvoltage category (power section)

Overvoltage resistance class
(with converter connected)

Type of protection
Size C:

— Standard

Size E:

— Standard

— Option

Size H + K:

— Standard

Interference immunity
Mechanical strength

Technical Data

3K3

P20

IPOO
IP20

IPOO

Y

K\c 801-2, IEC 801-4

Technical Data

0°Cto +40 °C
—-25°Cto+70°C
-25°Cto+70°C 4
DIN IEC 721-3-3/04.90

DIN VDE 0110 Part .
moisture not permiti?
9

DIN VDE 0110 Pa 9

DIN VDE me%
DIN VDE@ 1/11.92 2 EN 60529

DIN IEC 68-2-6 / 06.90

00

Frequency ra @ Constant amplitude of
deflection acceleration
mm m/s? (g)
. 0.075
— stationary use
9.8 (1)
during t t 33
— during transpor
g P * 9.8 (1)
The units can also be operategi class Il. The permissible values must be taken from the following tables.
|
(A)
4 Load cl
136%—— —
Load class 1
100%
91%
L 4
| | »
l 60s 240s t/(s)

igure,14.1 Power output according to load class Il

Siemens AG 6SE7087 6AK85-1AA0
Rectifier/Regenerating Unit

Operating Instructions
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Technical Data

09.02

R/R unit 6SE70..-.....-1AA0 [22-1EC85|24-1ECS85 | 28-6EC85
Rated voltage, rated frequency, rated current
Rated voltage \%
Rectifier connection 3AC 200V —-10% to 230V +15% or
Regenerative connection 3AC 380V —-15% to 480V +10%
using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 270V —-10% to 310V +15% or
DC 510V —15% to 650V +10%
Rated frequency fn Hz
Input 46 to 64 (automatic frequency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 20 40 82
side
Regenerating, unit 17 33 68
side
Rectifier operation 18 36 74
Without autotransformer
Regenerating, unit 17 33 68
side
Rectifier operation 18 36 74

Load class | to EN 60146-1-1 of the DC link current (avera m
in rectifier operation; currents reduced to 92% in re@en ve operation

Rated current
(average)
DC link connection
Rectifier operation

A

21 41 86

in rectifier operation;

Load class Il to EN 60146-1-1 of the DC link @ur (average value)
currents reduceM in regenerative operation

Rated current A 19 | 37 | 78 | |
Base load duration S 240
Excess current A 29 | 56 | 117 | |
Excess current duration S 60

Losses, cooling

N

Power dissipation kW 0,14 0,19 0,31
Maximum

Cooling air requirement m3/s 0,028 0,028 0,028

Sound pressure lev i ns, weight

Sound pressure leyvel dB(A) 60 60 60

Size C C C

Width mm 180 180 180

Height mm 600 600 600

(without securing bracket)

Depth mm 350 350 350

Weight app. kg 23 23 23

14-2 Siemens AG  6SE7087-6AK85-1AA0
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Technical Data

R/R unit 6SE70..-.....-1AAQ | 31-7EES85 | 32-2EE85 | 33-1EE85 | 33-8EE85 | 34-6EE85 | 36-1EE85
Rated voltage, rated frequency, rated current Aﬂ
Rated voltage \%
Rectifier connection 3AC 200V —10% to 230V +15% or
Regenerative connection 3AC 380V —-15% to 480V +10%
using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 270V —-10% to 310V +15% or
DC 510V —15% to 650V +10%
Rated frequency fn Hz
Input 46 to 64 (automatic frequency matehing)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 165 212 297 360 444 581
side
Regenerating, unit 137 177 247 300 370 484
side
Rectifier operation 149 192 269 326 403 526
Without autotransformer
Regenerating, unit 137 177 247 300 370 484
side
Rectifier operation 149 192 269 326 403 526
Load class | to EN 60146-1-1 of the DC link current (av Ne)
in rectifier operation; currents reduced to 92% ime rative operation
Rated current A 173 222 310 375 463 605
(average)
DC link connection
Rectifier operation
Load class Il to EN 60146-1-1 of the DC li ent (average value)
in rectifier operation; currents reduceehto 92% in regenerative operation
Rated current A 157 202 | 282 | 341 | 421 | 551
Base load duration s 240
Excess current A 236 303 | 423 | 512 | 632 | 826
Excess current duration S 60
; ) 4
Losses, cooling A
Power dissipation KW 0,69 0,97 1,07 1,16 1,43 1,77
Maximum
Cooling air requirement m3/s 0,2 0,2 0,2 0,2 0,2 0,2
Sound pressurg@sions, weight
Sound pressurglevel dB(A) 75 75 75 75 75 75
Size E E E E E E
Width mm 269 269 269 269 269 269
Height mm 1050 1050 1050 1050 1050 1050
Depth
- Standard mm 340 340 340 340 340 340
- Option mm 350 350 350 350 350 350
Weight, app. kg 44 435 44 51.5 51.5 63
Siemens AG  6SE7087 6AK85-1AA0 14-3
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Technical Data 09.02

R/R unit 6SE70..-.....-1AA0 [38-2EH85|41-0EH85 | 41-3EK85 | 41-8EK85
Rated voltage, rated frequency, rated current
Rated voltage \%
Rectifier connection 3AC 380V —15% to 480V +10%
Regenerative connection using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 510V —15% to 650V +10%
Rated frequency fn Hz
Input 46 to 64 (automatic frequency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 784 980 1276 1702
side
Regenerating, unit 654 817 1064 1481
side
Rectifier operation 710 888 1156 1542
Without autotransformer
Regenerating, unit 654 817 1064 1481
side
Rectifier operation 710 888 1156 1542
Load class | to EN 60146-1-1 of the DC link current (average,valu
in rectifier operation; currents reduced to 92% in reg e operation
Rated current A 821 1023 1333 1780
(average)
DC link connection
Rectifier operation
Load class Il to EN 60146-1-1 of the DC link cur M value)
in rectifier operation; currents reduced 6 92% in regenerative operation
Rated current A 747 931 | 1213 | 1620 |
Base load duration S 240
Excess current A 1120 J 396 | 1820 | 2430 |
Excess current duration S 60
Losses, cooling ’&
Power dissipation kW 3129 3.70 4.84 6.24
Maximum
Cooling air requirement mdls 0.55 0.55 1.0 1.0
Sound pressure level, dimngeight
Sound pressure level 50 Hz //dB(A) 80 80 82 82
60,H7 83 83 82 82
Size H H K K
Width mm 508 508 800 800
Height mm 1400 1400 1725 1725
Depth mm 551 551 550 550
Weight app. kg 175 175 450 470

Parallel units (-1ADO) of size K for connecting in parallel have the same technical data as the corresponding
"basic tinits®,(-1AA0). Please note the unit correspondence and notes of Section 3.7!

Thepermissible output current in parallel mode is reduced (due to current division between the power sections)
by,100% as compared to the sum of the rated currents of the separate power sections.

14-4 Siemens AG  6SE7087-6AK85-1AA0
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09.02
R/R unit 6SE70..-.....-1AAQ0 | 22-7FC85 | 24-1FC85 | 27-2FC85 | 28-8FC85
Rated voltage, rated frequency, rated current
Rated voltage \%

Rectifier connection 3AC 500V —15% to 600V +10%
Regenerative connection using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 675V —15% to 810V +10%
Rated frequency fn Hz
Input 46 to 64 (automatic frequency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 26 40 69 90
side
Regenerating, unit 22 33 57 75
side
Rectifier operation 24 36 62 82
Without autotransformer
Regenerating, unit 22 33 57 5
side
Rectifier operation 24 36 62 82

Load class | to EN 60146-1-1 of the DC link current (ave
in rectifier operation; currents reduced to 92% in r

rage v
ive operation

Rated current
(average)
DC link connection
Rectifier operation

A

27

41

72

94

in rectifier operation;

Load class Il to EN 60146-1-1 of the DC link cuiffen

currents reduc
A 25 37

verage value)

t0 92% In regenerative operation

Rated current | 66 86 |

Base load duration s 240

Excess current A 37 | 56 | 98 128 |

Excess current duration s 60

Losses, cooling ’QM

Power dissipation kW 0,19 0,21 0,29 0,35
Maximum

Cooling air requirement m3/s 0,028 0,028 0,028 0,028

Sound pressure level, dians, weight

Sound pressure level dB(A) 60 60 60 60

Size C C C C

Width mm 180 180 180 180

Height mm 600 600 600 600

(without securingbracket)

Depth mm 350 350 350 350

Weight app. kg 23 23 23 23

Siemens AG 6SE7087 6AK85-1AA0
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Technical Data 09.02
R/R-unit 6SE70..-.....-1AA0 | 31-5FE85 | 32-4FE85 | 32-7FE85 | 33-5FE85 | 34-2FE85 | 35-4FE85
Rated voltage, rated frequency, rated current E
Rated voltage \%

Rectifier connection 3AC 500V —15% to 600V +10%
Regenerative connection using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 675V —15% to 810V +10%
Rated frequency fn Hz
Input 46 to 64 (automatic fredquency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 145 224 257 339 404 514
side
Regenerating, unit 121 187 214 282 337 428
side
Rectifier operation 131 203 233 307 366 465
Without autotransformer
Regenerating, unit 121 187 214 282 337 428
side
Rectifier operation 131 203 233 307 366 465
Load class | to EN 60146-1-1 of the DC link current (average,valu
in rectifier operation; currents reduced to 92% in reg iveoperation
Rated current A 151 235 270 354 420 536
(average)
DC link connection
Rectifier operation
Load class Il to EN 60146-1-1 of the DC link cur M value)
in rectifier operation; currents reduced 0 92% in regenerative operation
Rated current A 137 214 | 246 | 322 382 488
Base load duration S 240
Excess current A 206 321 | 369 | 483 573 732
Excess current duration S 60
Losses, cooling ’&
Power dissipation kW 0yZ6 1,14 1,11 1,36 1,38 2,00
Maximum
Cooling air requirement M3/s 0,2 0,2 0,2 0,2 0,2 0,2

Sound pressure level, dimngeight
Sound pressure level dB(A) 75 75 75 75 75 75
Size E E E E E E
Width mm 269 269 269 269 269 269
Height mm 1050 1050 1050 1050 1050 1050
Depth
- Standard mm 340 340 340 340 340 340
- Option mm 350 350 350 350 350 350
Weight app. kg 43.5 44.5 44.5 53.5 53.5 68
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09.02
R/R unit 6SE70..-.....-1AAQ0 | 37-7FH85 | 41-0FH85 | 41-3FK85 | 41-5FK85 | 41-8FK85
Rated voltage, rated frequency, rated current
Rated voltage \%
Rectifier connection 3AC 500V -15% to 600V +10%
Regenerative connection using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 675V —-15% to 810V +10%
Rated frequency fn Hz
Input 46 to 64 (automatic frequency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 741 980 1235 1401 4803
side
Regenerating, unit 617 817 1029 1168 1502
side
Rectifier operation 671 888 1119 1269 1633
Without autotransformer
Regenerating, unit 617 817 1029 2168 1502
side
Rectifier operation 671 888 1249 1269 1633
Load class | to EN 60146-1-1 of the DC link current (average v
in rectifier operation; currents reduced to 92%in r ive operation
Rated current A 774 1023 1285 1464 1880
(average)
DC link connection
Rectifier operation
Load class Il to EN 60146-1-1 of the DC link cuiffent (average value)
in rectifier operation; currents reducgd to 92% in regenerative operation
Rated current A 704 931 | 1169 | 1332 | 1711
Base load duration s 240
Excess current A 1057 9 1396 | 1754 | 1998 | 2566
Excess current duration s 60
Losses, cooling ’QM
Power dissipation kW 3.30 4.03 5.40 5.87 7.65
Maximum
Cooling air requirement m3/s 0.55 0.55 1.0 1.0 1.0
Sound pressure level, dinhg'}ns, weight
Sound pressure level 50 Mz ¢ dB(A) 80 80 82 82 82
60°HzZ 83 83 82 82 82
Size H H K K K
Width mm 508 508 800 800 800
Height mm 1400 1400 1725 1725 1725
Depth mm 551 551 550 550 550
Weight app. kg 175 175 450 450 470

Technical Data

Parallelfunits (-1ADO) of size K for connecting in parallel have the same technical data as the corresponding
"baSieyunits" (-1AA0). Please note the unit correspondence and notes of Section 3.7!

The permissible output current in parallel mode is reduced (due to current division between the power sections)

bya10 % as compared to the sum of the rated currents of the separate power sections.
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Technical Data

09.02

R/R unit

-1AAO0

31-4HE85

32-2HES85

32-7HES8S5 | 34-2HE85

35-3HE85

Rated voltage, rated frequency, rated current

Rated voltage \%
Rectifier connection 3AC 660V to 690V +15%
Regenerative connection using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 890V to 930V +15%
Rated frequency fn Hz
Input 46 to 64 (automatic Frequency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 136 213 258 404 514
side
Regenerating, unit 113 177 215 337 428
side
Rectifier operation 123 193 234 366 465
Without autotransformer
Regenerating, unit 113 177 215 337 428
side
Rectifier operation 123 193 234 366 465
Load class | to EN 60146-1-1 of the DC link current (average,valu
in rectifier operation; currents reduced to 92% in reg iveyoperation
Rated current A 140 222 270 420 536
(average)
Zwischenkreisanschluf3
beim Einspeisen
Load class Il to EN 60146-1-1 of the DC link cur M value)
in rectifier operation; currents reduced 6 92% in regenerative operation
Rated current A 127 202 | 246 | 382 | 488
Base load duration S 240
Excess current A 191 303 | 39 | 573 | 732
Excess current duration S 60
Losses, cooling ’&
Power dissipation kW 0182 1,26 1,15 1,68 1,81
Maximum
Cooling air requirement mdls 0,2 0,2 0,2 0,2 0,2
Sound pressure level, dimens n;weight
Sound pressure level dB(A) 75 75 75 75 75
Size E E E E E
Width mm 269 269 269 269 269
Height mm 1050 1050 1050 1050 1050
Depth
- Standard mm 340 340 340 340 340
- Option 350 350 350 350 350
Weight app. kg 445 53.5 53.5 63 68
14-8
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R/R unit 6SE70..-.....-1AA0 |37-7HH85|41-0HH85|41-3HK85 | 41-5HK85 [ 41-8HK 85
Rated voltage, rated frequency, rated current
Rated voltage \%
Rectifier connection 3AC 660V to 690V +15%
Regenerative connection using an (auto) transformer
1.2 times the voltage of the rectifier connection
DC link voltage DC 890V to 930V +15%
Rated frequency fn Hz
Input 46 to 64 (automatic frequency matching)
Output DC
Rated current A
(rms value)
With autotransformer
Regenerating, line 741 980 1235 1401 4803
side
Regenerating, unit 617 817 1029 1168 1502
side
Rectifier operation 671 888 1119 1269 1633
Without autotransformer
Regenerating, unit 617 817 1029 2168 1502
side
Rectifier operation 671 888 1249 1269 1633
Load class | to EN 60146-1-1 of the DC link current (average v
in rectifier operation; currents reduced to 92%in r ive operation
Rated current A 774 1023 1285 1464 1880
(average)
DC link connection
Rectifier operation
Load class Il to EN 60146-1-1 of the DC link cuiffent (average value)
in rectifier operation; currents reducgd to 92% in regenerative operation
Rated current A 704 931 | 1169 | 1332 | 1711
Base load duration s 240
Excess current A 1057 9 1396 | 1754 | 1998 | 2566
Excess current duration S 60
Losses, cooling ’QM
Power dissipation kW 3.70 4.15 5.54 5.97 7.62
Maximum
Cooling air requirement m3/s 0.55 0.55 1.0 1.0 1.0
Sound pressure level, dinhg'}ns, weight
Sound pressure level 50 Mz ¢ dB(A) 80 80 82 82 82
60°HzZ 83 83 82 82 82
Size H H K K K
Width mm 508 508 800 800 800
Height mm 1400 1400 1725 1725 1725
Depth mm 551 551 550 550 550
Weight app. kg 175 175 450 450 470

Technical Data

Parallelfunits (-1ADO) of size K for connecting in parallel have the same technical data as the corresponding
"baSieyunits" (-1AA0). Please note the unit correspondence and notes of Section 3.7!

The permissible output current in parallel mode is reduced (due to current division between the power sections)
bya10 % as compared to the sum of the rated currents of the separate power sections.

Siemens AG 6SE7087 6AK85-1AA0
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Technical Data 09.02

14.1 Power reduction at increased coolant temperature

The rated current must be reduced according to Figure 14.2 for cooling medium temperatures exceeding 40°C.
Cooling medium temperatures > 50°C are not permissible.

permissible rated current
in %
A

100
4

90
80 \Cb
7 T
70
€0 __| | | | | . Coolant temperature 0

| | | | | ® in°C

10 20 30 40 50

Figure 14.2 Maximum permitted rated current depending on coolant temperature

14.2  Power reduction at altitudes > 100(&&)% MSL

The rated current must be reduced as shown in Figure 1% event of installation altitudes > 1000 m above
s

mean sea level. Installation altitudes > 2000 m abo e enquire)
permissible rated current permissible rated voltage
in % in %
A A
100 @ 100
O
90 T \ K\ 9 T+ N
80 \\ 80 \\
70 T 70 T
60 60
| | | N | | | | | A
[ [ [ [ e | | | | | e
0 1000 0 0 4000 0 1000 2000 3000 4000
Installation altitude Installation altitude
in m above sea level in m above sea level

Figure 14.3 aximum?alues for rated current and rated voltage depending on installation altitude
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14.3

DIN VDE 0100

DIN VDE 0106

DIN VDE 0110

DIN VDE 0113

DIN VDE 0160
DIN VDE 0298

DIN VDE 0470

DIN VDE 0558

DIN VDE 0843

DIN VDE 0875

DIN 41494
DIN 41651

DIN IEC 60068
DIN IEC 60721

IEC 60801

EN'60146-1-1:

Part 540 A11.91

Part 1 A05.82
Part 100 A03.83

Part 1 and 2
A01.89

Part 1 A06.93
E04.91

Part 2 A11.79

Part 4 A02.80
Part 1 A12.92

Partl A07.87

Part 2 A09.87 Z

Part 11 A12.88
4

Part 1 A07.92
Part 5 A9.80
Part 1 A9.89

Part 2

Part 3 A08.87

Part 4
1993

Part 1-1

Siemens AG 6SE7087 6AK85-1AA0

Rectifier/Regenerating Unit

Technical Data

Applied standards

Erection of power installations with rated voltages up to 1000 V,

Selection and erection of electrical equipment, earthing, PE conductof,
equipotential bonding conductor

Protection against electric shock:
Classification of electrical and electronic equipment (IEC 536)
Arrangement of actuation elements in the proximity of shock-hazard parts

Isolation coordination for electrical equipment in low-voltage,installations

Safety of machines: electrical equipment of machines,
General requirements (EN 60204-1:1992)

Equipping power installations with electronigequipment
Use of cables and insulated cables for,poweninstallations:

Recommended values for the currehtgarrying capacity of cables with rated
voltages Ug / U to 18/30 kV

Recommended values for the current carrying capacity of cables

Types of protection, shock,fereigh’body and water protection for electrical
equipment (EN 60529: 1991)

Semiconductor converters: general regulations and special regulations for
line-commutated canverters

Electromagnéticicompatibility of instrumentation and control equipment in
industrial pfocess engineering:

Interference, resistance to static electricity discharges; requirements and
measurementimethods (IEC801-2) Ersetzt durch DIN EN 60801, Teil 2
(09.87)

RFIfsuppression of electrical equipment and installations:

(EN'55014: 1987) Ersetzt durch DIN VDE 0875, Teil 14 und DIN VDE 0075

(EN 55011: 1991)
Equipment practice for electronic facilities; subracks and modules

Connectors for printed circuits for connecting ribbon cables with round
conductors; indirect insertion, grid dimension 2.54 mm

Elektrotechnik; Grundlegende Umweltprufverfahren; Prifungen
Electrical engineering; classification of environmental conditions:
classes of influencing quantities

Electromagnetic compatibility for industrial - process measurement and
control equipment

Electrical fast transient / burst requirements

Semiconductor converters;
General requirements and line-commutated converters:

Definition of basic requirements (IEC146-1-1991)

14-11
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Sources
DIN standards and foreign standards: Beuth-Verlag GmbH
Burggrafenstral3e 6
10787 Berlin
DIN VDE regulations: VDE-Auslieferungsstelle O
Merianstral3e 29
63069 Offenbach
L 4
L 4 \< ’
4
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DriveMonitor (see Section 9.6)

The DriveMonitor software tool is provided for commissioning, parameterizing and diagnosing the commo
rectifier via a PC.

DriveMonitor is supplied on the same CD-ROM (order number: 6SX7010-0FA10) as the operating in ns
for the 6SE70 converter used in conjunction with the rectifier unit.



09.02

The following versions have appeared so far:

Version i consists of the following chapters

Version Internal Part number
A C98130-A1234-A1-01-7647
B C98130-A1234-A1-02-7647
C C98130-A1234-A1-03-7647
E C98130-A1234-A1-05471647
F C98130-A1234-A1-06-7647
G C98130-A1234-A1-07-7647
H C98130-A1234-A1-08-7647

C98130:A1234-A1-09-7647
A5E00811825

Chapter &w Date of Edition
0 General 12 09.02
1 Description 05.00
2 Transport, unpacking, assembly 05.00
3 Connection 60 09.02
4 Start-Up 76 09.02
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