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NORD frequency inverters

Safety and operating instructions for drive power converters

(as per: Low Voltage Directive 2006/95/EEC )

1. General

During operation, drive power converters may, depending on their
protection class, have live, bare, moving or rotating parts or hot
surfaces.

Unauthorised removal of covers, improper use, incorrect installation or
operation causes a risk of serious personal injury or material damage.

Further information can be found in this documentation.

All transportation, installation and initialisation and maintenance work
must be carried out by qualified personnel (comply with IEC 364,
CENELEC HD 384, DIN VDE 0100, IEC 664 and DIN VDE 0110, and
national accident prevention regulations).

For the purposes of these basic safety instructions, qualified personnel
are persons who are familiar with the assembly, installation,
commissioning and operation of this product and who have the relevant
qualifications for their work.

2. Proper use in Europe

Drive power converters are components intended for installation in
electrical systems or machines.

When installed in machines, the drive power converter cannot be
commissioned (i.e. commencement of the proper use) until it has been
ensured that the machine meets the provisions of the EC Directive
2006/42/EEC (machine directive); EN 60204 must also be complied
with.

Commissioning (i.e. implementation of the proper use) is only permitted
when the EMC directive (2004/108/EEC) is complied with.

Drive power converters with the CE mark meet the requirements of the
Low Voltage Directive 2006/95/EEC. The harmonized standards stated
in the Declaration of Conformity are used for the drive power converters.

Technical data and information for connection conditions can be found
on the rating plate and in the documentation, and must be complied
with.

The drive power converters may only be used for the safety functions
which are described and for which they have been explicitly approved.

3. Transport, storage

Information regarding transport, storage and correct handling must be
complied with.

4. Installation

The installation and cooling of the equipment must be implemented
according to the regulations in the corresponding documentation.

The drive power converter must be protected against
impermissible loads. Especially during transport and handling,
components must not be deformed and/or insulation distances
must not be changed. Touching of electronic components and
contacts must be avoided.

Drive power converters have electrostatically sensitive
components, which can be easily damaged by incorrect
handling. Electrical components must not be mechanically
damaged or destroyed (this may cause a health hazard!).

5. Electrical connections

When working on live drive power converters, the applicable
national accident prevention regulations must be complied with
(e.g. VBG A3, formerly VBG 4).

The electrical installation must be implemented according to the
applicable regulations (e.g. cable cross-section, fuses, ground
lead connections). Further instructions can be found in the
documentation.

Information about EMC-compliant installation — such as
shielding, earthing, location of filters and installation of cables
can be found in the drive power converter documentation.
These instructions must be complied with even with CE marked
drive power converters. Compliance with the limiting values
specified in the EMC regulations is the responsibility of the
manufacturer of the system or machine.

6. Operation

Where necessary, systems where drive power converters are
installed must be equipped with additional monitoring and
protective equipment according to the applicable safety
requirements, e.g. legislation concerning technical equipment,
accident prevention regulations, etc.

The parameterisation and configuration of the drive power
converter must be selected so that no hazards can occur.

All covers must be kept closed during operation.
7. Maintenance and repairs

After the drive power converter is disconnected from the power
supply, live equipment components and power connections
should not be touched immediately, because of possible
charged capacitors. Observe the relevant information signs
located on the drive power converter.

Further information can be found in this documentation.

These safety instructions must be kept in a safe place!
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Intended use of the frequency inverter

Compliance with the operating instructions is necessary for fault-free operation
and the acceptance of any warranty claims. These operating instructions must
be read before working with the device!

These operating instructions contain important information about servicing.
They must therefore be kept close to the device.

The standard modules described here are intended for the integration of series SK
2xxE or SK 5xxE frequency inverters via the SIMATIC S7 Manager.

Commissioning (commencement of the intended use) is not permitted until it has
been ensured that the machine complies with the EMC Directive 2004/108/EEC
and that the conformity of the end product meets the Machinery Directive
2006/42/EEC (observe EN 60204).

© Getriebebau NORD GmbH & Co. KG, 2012
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1 Introduction

1. Introduction

1.1 General

The following modules are designed for the integration of NORD frequency inverters into the SIMATIC
Manager. The description of the modules provides the programmer with a brief explanation of the use
and parameterisation of the modules. For a more detailed description of the inverter parameters,
please refer to the manual for the relevant frequency inverter.

The document is divided into a process module section and a parameter module section.

Process modules

Parameter modules

>

Prozess_PPOx_16

Prozess_PPOx_32

For communication with up to four 16 bit words
e STW+1or3SW
e ZSW+1lor3IW

Specially for positioning applications with a 32 bit position
value

e STW + position value (32 bit) + 1 SW (16 bit)

e ZSW +. position value (32 bit) + 1 IW (16 bit)

PARA PPO ... For cyclic data communication
PARA_ACYC ... For acyclic data communication
Note

The modules described here are recommendations and can be individually modified by

the customer.

For the structure of your own modules, please refer to the detailed information on NORD
parameter structures in the supplementary PROFIBUS manuals (BU 0020 or BU 0200).

ATTENTION

NORD explicitly accepts no guarantee for the function of the modules or the devices which
they control.

BU 0940 GB-3612
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1.2 Use
Communication path: PROFIBUS
PROFINET 10
Controller: S7-300, S7-400
Module type Process modules Parameter modules
Data exchange cyclic cyclic acyclic
Module
Slelelse| s |9 S| 82| 9
4 o o < o < o = = L E g
olo|lo|o|o|o | | § ¥ | ! |
a a a o a a o o — o o o
S I L R e R A - R R R
2 2 ? 7 7 2 o o T T R A
N N N N N N © © © © © ©
2 2 2 o o o ] 3 3 3 [ 3
o o o o o o a o o o o o
SK 2xxE X X X X X X X X X X X X
SK 5xxE X X X X X X X X X - - -

Table 2: Overview of use of standard modules

10 BU 0940 GB-3612
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2. Step 7 hardware configurator

The following descriptions apply to all the process and parameter modules listed in this manual.

2.1 Step7 hardware configurator for PROFIBUS
The bus participants are configured first. Configuration is performed by the following steps:

1. Configuration of the master for the module

2. addition of the master to a network

3. the required module is selected from the hardware catalogue and assigned to the
network.

=8 Note

Care must be taken that the PPO type is correct when selecting the module from the
GSD file.

BU 0940 GB-3612 11
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2.1.1 SK 2xxE hardware configurator

=) UR
1 PS 307 5A =
2 CPU 315F-2 PN/DP 5
X1 MPL/DP |5
X2 PN-0 T
X2PI1R Port 1
X2P2R Port 2
3 %

PROFIBUS(1): DP-Mastersystem (1)

Hardware Catalog

]

:]:I [3] NORD SK xU4-PBR

Sl
1

@ oriD

- | Order Number / Designation
Empty

| Address

0 Address

Comment

PPO 1

256...267

256...267

Empty

Empty

|||

DDD%D

Empty

Suchen: |

Profile | Standard

=] ?ﬁ! PROFIBUS DP
=-{_] Additional Field Devices
=1 Drives
=1 NORD
{1 DPvO
=+ DPV1
=8 E NORD SK xU4-PBR
i Universal module
Empty
PPO 1
PPO 2
PPO 3
PPO 4
B Profibus Module 1/0
7] Switching Devices
{7 1/0
#-(] Gateway
+-{_] Compatible PROFIBUS DP Slaves
09 CiR-Object

e e M e e )

[E
[
[E
£

#-{_1 Closed-Loop Controller

Fig. 1. Hardware configuration - Integration of NORD module [SK 2xxE] to PROFIBUS

After integration into the network (Figure above) a dialogue window opens in the hardware
configurator (Figure below). Entries must be made in this window. The selected GSD file is displayed
in the General tab in the "order number" field and therefore the correct selection can be checked. The
quickest method of finding the GSD files is to use the search entry "NORD" at the top right of the
hardware configurator catalogue.

12
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2 Step 7 hardware configurator

A slave address and a diagnostic address must be assigned. For further documentation, the station

can be assigned a more precise designation of the station name for the application.

PROFBUS() 0P Mastersyaten (1)

KPIR

2P2R

ﬁ]n] 3] HORD SX d4PBA

Skl ] _pPio | Onder Numbes / Devgration | hdpess | 0 Adders | Comment
1 0 rigl)y
2 B ] o5 %7 | %7
[Erety
4 mgty
s Em

Bl | ®
Modse
Drer rurmber: G50 S type Sel MORDIBAS GSD
Famwy Dves
DF savn hypm NORD 5% 2\4-PBR
Desgration. {NOAD SKxLeF8R
Asdre Node Naster Syslem
Dogrotc sddess 204 PROFIELS 1
[DP Mantarmymen (1)
SYNC/FREEZE Capabites
F =2 ¥ Waichiog
Comerart
x| _Coed | b |

Fig. 2: Slave configuration, properties — General [SK 2xxE] - PROFIBUS

BU 0940 GB-3612
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In addition, in the tab Parameterise of the properties window (Figure below), the "DP-Alarm-Mode" of
the DP slave must be set to "DPV1", whereby this setting is only necessary if the frequency inverter is

to be accessed in acyclic mode.

’ Note

If "DP-Alarm-Mode" is set on the slave, the operating mode of the DP-Master must be
set to "DPV1" under DPMode.

FROFELIS(T): OP Mastwrsystan (1)

DmUR
1 PS5 307 54
2 CPU 315F-2 PN/DP
Xt MDP
© 20
PR Aot T
PR Al
3

7

=

Prcpertas - O slove

Gerersl  Prewnwter Acugresect |

ﬁj-ol (31 NORD SEIPER

six| [ _0FID | Ovder Nosboer / Dosigraion | Addwas | O Addwss | Comevers
[T 0 Exgty

FH A, PPO 1 =5 %7 |&6 267

3 Errghy

1 Errty

5 Emhy

| Patsmatens

| = 2§ Station paraeneters

| ) D ieteupt Made

=4y General DP parsmetarn
(&] Fasd-sale

24 Hex paramefter msignment
(=] 0PV1 Status D to )

(5] Startegs if mapected/actusl config, &..

Vahe

:

835000

0K

x|

Cocd | Hew

_Cmed |t ||

Fig. 3 Slave configuration, properties — Parameterisation [SK 2xxE] - PROFIBUS

14

BU 0940 GB-3612




NonD

DRIVESYSTEMS 2 Step 7 hardware configurator

The dialogue window for the assignment of the input and the output address is opened by a double-
clicking on Slot 2 with the left mouse button (Figure below). Here, it is advisable to assign the same
start addresses to the address ranges. It is important that the addresses which are assigned are in the
peripheral image of the OB1.

=0
1 PS 307 5A -

2 CPU 315F-2 PNDP o "
¥ T e —— ; PROFIBUS!) DF-Nastersysten (1)

! x2 N0 d 2
L || N B NGRD { Froperties - DP shave =
ATFIR Pt
3 - w8

Outens
Stant 2 L —3 [-" ey _-_J I' Aud _j
End 4
I Process wrage 081 P -
@ 58] (11 NORD SK si4PER o
| R | Drdet Nuribas / Dusgnaten | 1 Addess | QAddess | Coommn S
et 2 F3 Wee = [ 2
Ene i
[oerer ~l
|
_Cveh | e |

Fig. 4: Slave configuration, properties — Address ranges [SK 2xxE] — PROFIBUS

=2(0) UR

1 PS 307 5A -

2 CPU 315F-2 PN/DP ]

X7 MPLDP = PROFIBUS(1): DP-Mastersystem (1)
[ X2 PN-IO |

X2PIR Port 7

X2P2R Port 2

3 -

_?_]:] (3) NORD SK xU4-PBR

Slot ! ,' DP 1D ... | Order Number / Designation | Address | O Address Comment
1 0 Empty
2 B
3 0 Empty
4 0 Empty
5 0 Empty
Fig. 5: Slave configuration, properties [SK 2xxE] — PROFIBUS
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2.1.2 SK 5xxE hardware configurator

The procedure for the SK 5xxE is similar to that for the SK 2xxE
The GSD file "NORD_12.GSD" must be opened and the appropriate PPO type (e.g. PPO1 type)

selected and added to the network.

=0 UR
1 PS 307 5A -~
2 CPU 315F-2 PN/DP 1
X1 MPYDP |=
x2 PN-0 |
X2PIR Port 1
X2P2R Port 2
3 -

PROFIBUS(1): DP-Mastersystem (1)

Hardware Catalog

Suchen: I

I Standard

|

_ﬁ_'?_j [3) NORD SK xU1-3-PER-24Y

Slot DPID . | Order Number / Designation | Address | O Address | Comment
1 48X PPO 1: 4 PKW, 2PZD 256..263  |256..263
£ 2y ARG 4R RRED D A X -

=5 % PROFIBUS DP
=] Additional Field Devices

=] Drives
. B-{ NORD
E-{Z3 DPYO
. @-gg NORD SK xU1-3PBR
| E-ga NORD 5K «U1-3-PBR-24v

[ Universal module
-4 PPO1: 4PKW. 2PZD
[ PPD2 4PKW. 4+2FZD
|4 PPOZ OPKW.2PZD
i [ PPO4 OPKW. 4+2PZD
B DPY
@] Switching Devices
=-3 110
[EI{:] Gateway

#-{_] Compatible PROFIBUS DP Slaves

Fig. 6: Hardware configuration - Integration of NORD module [SK 5xxE] to PROFIBUS

After integration into the network (Figure above) a dialogue window opens in the hardware
configurator (Figure below). Entries must be made in this window. The selected GSD file is displayed
in the General tab in the "order number" field and therefore the correct selection can be checked.

16
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A slave address and a diagnostic address must be assigned. For further documentation, the station
can be assigned a more precise designation of the station name for the application.

Do
1
7 i e )
Xt | PFROFIBUS(T) OP Maserspaten (1)
‘ X2 v [ 3
2PIR ? Properties - DF save
KPR 3
3 < l Gerest |
— = e — Modde
Order numter G50 e type flel NORD_12GS0
Famdy Dtees
OF slave tige NOAD S%xUT-)-PRA 24V
Omeypaton JNORD SKxUT 3588 28V
L}
: Node Naster Systern
g‘l 131 NORD SK sU1-3988.24v Dagiostc atdess 22a PRONBUS 3
su| | oPe Ordot Nusrbes / Dusgnaben |Addere | OAddes: | Comed |0 drtmmymen (1)
1 A FFO 1 480w 2F2D %3 »3
2 T2 VARD T AW 20 1B X |5 SYNC/FREEZE Cacabites
F - ™ Watchaog
Comment
| | _Cwed | o |

Fig. 7: Slave configuration, properties — General [SK 5xxE] - PROFIBUS
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The dialogue window for the assignment of the input and the output address is opened by a double-
clicking on Slot 1 with the left mouse button (Figure below). Here, it is advisable to assign the same
start addresses to the address ranges. It is important that the addresses which are assigned are in the
peripheral image of the OB1.

Da s
1 PS 307 5A
2 CPU 315F-2 PN/DP | ot ‘
X7 ALDP = PROFIBUS(T) 3F~Mu'le-n "

l x2 PNO. { =
PR For 7 Properties - DP dlave =
XoFZR Far > ‘
3 N | Adtwas /0|

| [oress -]
Dutgnst
Adirwez
Sae 2 | = | T |
End »
; Process mage foe1Ri -
@ 8] (31 NORD SK 1268620 at
S PR Ordes Nurvds / D Iaades | 0Addes | Comrent A
" ( e B O3 | = = ;.j
2] v ) FRD L 4 ERW RS i T 7a Ed ®
oK Corscnd e

Fig. 8: Slave configuration, properties — Address ranges [SK 5xxE] - PROFIBUS

18 BU 0940 GB-3612




NonD

DRIVESYSTEMS 2 Step 7 hardware configurator

The dialogue window for the assignment of the input and the output addresses is opened by a double-
clicking on Slot 2 with the left mouse button (Figure below). For this, the addresses must be selected
after selection of the addresses for Slot 1. The addresses which are assigned must also be in the
peripheral image of OB1 in order to enable direct access to the peripherals.

PROFELS!T) OF Mastersysten (1)
= = —
ij Propertes - OF slave -
S' Aodea /0 | '
= CYT TR |
Cupat
Addmas
%t [@ a3 [Wem <] [eews <
frd O
J Frocess mege: 50‘5}’! -
ﬁ~| £ NORD S 4113 FER 247 e
| Cider Nuwdoer / Disigration | 1a88ees | Dadsess | Comoent Adduee — X
o 5 > Dot &0 E 4 [wom =1 ey =]
SAD D d AW 2D - 3 | e © M
Frocess mage: GTTE >
|
oK Cancel Hep ||
! J

Fig. 9: Slave configuration, properties — Further address ranges [SK 5xxE] — PROFIBUS

=0 UR
1 PS 307 5A -
2 CPU 315F-2 PN/DP E 3
X7 MPLDP P PROFIBUS(1): DP-Mastersystem (1)
[ 2 PN-1O ==
X2PIR Port 7
X2P2R Port 2
3 -

I i

i‘.l:l (3] NORD SK xU1-3-PBR-24V

Slotl E DP ID I Order Number / Designation ] | Address I O Address I Comment
1 48X PPO1: 4 PKW, 2 PZD 32..39 32..39

N EFER T AR SRR S AT 2. 43

Fig. 10: Slave configuration, properties [SK 5xxE] — PROFIBUS
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2.2 Step 7 hardware configurator for PROFINET IO

Configuration of the frequency inverter for a PROFINET IO network is carried out analogously to the

PROFIBUS configuration It is only necessary to take care that the XML file which is associated with
the frequency inverter is used.

Hardware Catalog

Suchan |

ara
Prufie [‘E'&M _'_l
% B PRORBLSE C@
| FROFBEUS PA
- $% FROFNET ID
= ) Adsscn Fiekt Devces
2] Owves

Bhemet(ly PROPNETIO-Sraten (1)

=) NORD DANESYSTEUS
=] PROFINET Tachnoboge Urd

B Al
f -~ [w
FPO 116 monds)
) FFO 216 mooda)

FFD 3 2 worda)
| FFD & (4 wonts]
. i d FFD 6 (6 wondz)
: Reserved
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Fig. 11: Hardware configuration — Integration of NORD modules — PROFINET IO
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2 Step 7 hardware configurator

The designation of the XML file can be obtained from Figure below.

For the configuration of the PROFINET 10 device, a device number and an IP address are now
assigned. For further documentation, a device name can be assigned here, which describes the
device more closely for the application.

( Properties - SK-TUF-PNT

DFEUR
1
2
X1 >
° Ehwrren|
XPIR
XA
'
SQI 1) SK-TUSPNT
St Uides panier | addess | O addhess | Dhagrostio 4
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Fig. 12 Slave configuration, properties — General - PROFINET 10
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The dialogue window for the assignment of the input and the output address is opened by a double-
clicking on Slot 3 with the left mouse button (Figure below). Here, it is advisable to assign the same
start addresses to the address ranges. It is important that the addresses which are assigned are in the
peripheral image of the OB1.

‘ Fropesties - PPO 1 {0 words) « (R53)

| onw
1 £5 207 5A - Gurerd  Adtiwoans |
2 CPU 3182 PN/DP S
el NPLTY i Peus
z AND L S e
ZPIR Pt fitiase ~
wer2n (W A=z - Ed fosi# =]
Oupae
Ed {-::81!‘: _:]
j
4
S seTuaewT
S| g Moae | Oodetavbs | L addmee | O oddems | Dy
o\ SKTUIFNT 27ERVT P
AR £ dintace ayre
iAW Awt 1 - RME Comactr ™ R
AT At 7 RS Cvvanr = AR
1 Resered e |
2 Fassred 03|
i
oK Coest | H |
———— ——————

Fig. 13 Slave configuration, properties — Address ranges - PROFINET 10
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Fig. 14 Slave configuration, properties - PROFINET 10
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3. Process modules

Process modules are only used to control a frequency inverter. No parameters are changed.
Parameter changes are only performed by the use of other measures. If parameter values from the
Step 7 program are to be changed, the appropriate parameter modules must be used. Call-up of the
process modules is carried out in the cyclic program.

3.1 Purpose of the process modules

The function modules "Prozess_PPO..." are called up in the cyclic section of the program. In addition
to the process modules, the associated instance modules "Inst. PPO" are also required.

Example:

Function module: Prozess PPO1 16
Instance data module: Inst_PPO1_16
Purpose:

The function module "Prozess PPO..." is used to control a frequency inverter with up to three setpoint
inputs (Setpoint SW / Actual value IW). According to the type, up to three 16 bit setpoint inputs or one
32 bit and a 16 bit setpoint input (for positioning tasks with a 32 position setpoint) can be controlled on
the inverter. In this case, the resulting actual values correspond to a 32 bit value as Actual Value 1
(AV_1) and a 16 bit value as Actual Value 2 (AV_2).

In addition to supplying the module with the corresponding number of 32 bit setpoints (in real format),
the module also processes control tasks (Control word STW / Status word ZSW) such as error
acknowledgement and enable signals. The description of the inputs and outputs is summarised in
Section 3.3.

Function module Instance module Number of 32 bit Number of 16 bit Number of 32 bit
input values output values as output values as
setpoint for FI setpoint for FI

Prozess_PPO1_16 Inst_PPO1_16

Prozess PPO2_16 Inst PPO2_16

Prozess PPO3_16 Inst PPO3_16

Prozess PPO4 16 Inst PPO4_16

Prozess_PPO2_32 Inst_PPO2_32

RPlRr|lw|lkr|w|kr
k|l |lo|lo|lo|o

NINIW[F|W]|F

Prozess_PPO4_32 Inst_PPO4_32

Table 3: Assignment of function modules

The process modules
Prozess_ PPO1_16 and Prozess_PPO3_16
Prozess_ PPO2_16 and Prozess_PPO4 16
Prozess PPO2_ 32 and Prozess PPO4 32

are more or less identical. The difference between them is only the provision of an extended data
range of 4 words for the parameter identification data PKW for the PPO types 1 and 2.
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This is illustrated in the following diagram, which shows an overview of the supported PPO types. For
orientation, the addresses are also stated, whereby a start address of 32 was used in each case.

PKW PZD
PKE IND PWE PWE PzD1 PzD2 PzD3 PzD4
STW S SW2 SW3
ZSW W1 w2 w3
1st word 2nd word 3rd word 4th word 5th word 6th word 7th word 8th word
PPO 1 32, 33 34, 35 36, 37 38, 39 40, 41 42,43
PPO 2 ‘ 32,33 | 34,35 | 36, 37 | 38, 39 40, 41 | 42,43 ‘ 44, 45 46, 47
1st word 2nd word 3rd word 4th word
PPO3 32, 33 ‘ 34, 35 ‘
PPO4 32, 33 ‘ 34, 35 ‘ 36, 37 38, 39

Fig. 15 Overview of PPO types (incl

. STEP 7 addressing)
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3.2 Structure of process modules
The process modules are listed in chronological order below.

The relevant instance modules for the function blocks, "Inst_..." provide detailed information regarding
the signal statuses between the PLC and the frequency inverter. Due to the complexity of the instance
modules they are not shown here. They are self-explanatory.

The description of the inputs and outputs is summarised in Section 3.3.

"Inst PPO1l 16"
"Prozess_PPOl_1&"

"HIGH" —{EN
32 —|PED_FU
32 —|PAD FU
"drive fwd" ——rel_fwd
"drive rev" —rel rev

"volt leck™ —{volt_lock

"fast_stop" ——fasSt_stop Z5W="status”
"fault_reset" —fault_acc ready starti-"ready start"
"param nc" =—-lParam set TUn =" running”
"scall SP1" ——{scal SP1 faulti-"inverter_ fault”
"setpointl"” ——{SP_1 warningf="inverter_warning”
"scall AVI" —{scal AVI actual parap"act parameter"
"actual valuel"” —AV_1 ENO|.

Fig. 16 Process module "Prozess_PPO1 16"
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"HIGH"
3z
3z

"drive fwd"
"drive_rev"
"velt lcck"
"fast_stop"
"fault_reset”
"BUS_IN8"
"BUS_INS™
"param no"
"scall SP1"
"scall Sp2"
"scall SP3"
"setpointl"”
"setpoint2"
"setpoint3"”
"scall AVI"”
"scall AVZ"
"scall AV3"
"actual_valuel”
"actual valuezZ”

"actual wvalue3”

"Inst PPOZ 1&"

EN

— PED_FU
fm PRD_
—{rel fwd
—{rel rev
—{velt_lock
— fast_stop

fault_acc
FU_Bus_in8
FU_Bus_in$S
param set
scal_ SP1
scal_SP2
scal_ SP3
SP_1

Se 2

SP_3

scal AV1
scal_ AVZ
scal_ AV3
AV 1

AV 2

AV 3

"Prozess_PPOZ_1&"

ZsW

ready start
run

fault
warning
FU_Bus_cutll
FU_Bus_outl3
actual_para

ENO

—="status"

—"ready start"
="running”
—"inverter_ fault"
—"inverter_warning"
=="BUS_OUT10"
="BUS_OUT13"

="act_parameter"™

Fig. 17 Process module "Prozess_PPO2_16"
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"drive fwd"
"drive_ rev"”
"volt_lock"™
"fast_step”
"fault reset™
"param no"
"scall SP1"
"setpointl”

"scall AVL"

"actual_valuel”

—{rel fwd
—{rel rev
—{velt_ lock
—{fast_stop
—{fault_acc
—{param set
—{scal_ SP1
—{SP_1

—{scal 2V1

—av 1

Zsw

ready start
run

fault
warning
actual para

ENO

DRIVESYSTEMS 3 Process modules
"Inst PPO3 1&"
"Prozess_PPO3_16"
"HIGH" ——{ZN
32 —{PED_FU
32 —DAD FU

—"status"

—"ready start”
="running"
—"inverter_ fault"
—"inverter warning"

—"act_parameter"

Fig. 18 Process module "Prozess_PPO3_16"
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"LOW"

32

3z

"drive fwd"
"drive_ rev"
"volt_lock”
"fast_stop"”
"fault_reset"
"BUS_IN8™
"BUS_IN3"
"param no"
"scall SP1"
"scall SP2"
"scall SP3"
"setpointl"”
"setpointZ"
"setpoint3"”
"scall AV1"

"scall

A

"scall AV3"
"actual_valuel”
"actual valueZ"

"actual_ value3"

"Inst PPO4 1&"

"Prozess_ PPO4_1&"

PED FU

PRD FU

rel fwd
rel rewv
velt_lock
fast_stop
fault_acc
FU_Bus_in8
FU_Bus_in3
param set
scal SP1
scal_SPz
scal_ SP3
SP_1

SP_2

SP_3

scal AV1
scal_ AvVzZ

scal AV3

ZsW

ready start
run

fault

warning

FU_Bus_outl0

FU_Bus_cutl3

actual para

ENO

="status"

="ready start"
="running”
—"inverter fault"
—="inverter_ warning"
="BUS_OUT1O"
="BUS_OUT13"

="act_parameter"

Fig. 19 Process module "Prozess_PPO4 16"
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"Inst PPOZ 32"
"Drozess_PPOZ_32"
PLOW" =N
32 —JPED_FU
32 —JPAD FU

"drive fwd"
"drive rev"
"volt_lock™
"fast_stop"
"fault_reset™
"BUS_INS"
"BUS_INS™
"param no"
"scall SP1™
"scall SP2"
"setpecintl™
"setpeintZ"
"scall AVL"
"scall AV2"
"actual valuel™

"actual_ valueZ"

—frel fwd
—drel rev
—fvolt_lock
—fast_stcp
—fifault_acc
—iFU_Bus_in8
—4FU_Bus_in$
—fparam set
—4scal SP1
—jscal_ SP2Z
—i5P_1
—iSP_2
—fscal AV1
—iscal RVZ
—AV 1

—av 2

Z5Wp="status"

ready_ start
run|

fault

—"ready start"
—"running"”

—"inverter_ fault"

warnin
FU_Bus_cutl(
FU_Bus_cutl3

actual_pars

9]

13

"inverter warning”
"BUS_OUT10"
"BUS_OUT13"

"act_parametexr™

Fig. 20 Process module "Prozess_PPO2_32"
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"LoW"

180

180
"drive_fwd"
"drive_ rev"
"wvolt_ lock™
"fast_stop”
"fault reset"
"BUS_INS"
"BUS_INS"
"param nc"”
"scall SP1"
"scall SP2"
"setpeintl"”
"getpoint2”
"scall AV1"
"scall RVZ"
"actual_valuel”

"actual valuel”

"Inst PPO4 32"

p—

—

"Prozess_ PPO4_32"

ZswW

ready_ start
run

faulc
warning
FU_Bus_cutl0
FU_Bus_outl3
actual para

ENOC

="status"”

="ready start"
="running”
="inverter fault"
—"inverter warning"
="BUS_OUT10"
—"BUS_OUT13"

="act_parameter"”

Fig. 21 Process module "Prozess_PP0O4_32"
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3.3 Process module parameters

3.3.1 Input parameters

Name Type Interfac | Description Module Prozess_PPO...

e

1
1
1
.4 16 |!
..2.32
.4 32

PED_FU INT IN Star; address of the inputs from the hardware xIx x| x| x!x
configurator
PAD_FU INT IN Start address (_)f the outputs from the x| x| x| x!1 x| x
hardware configurator
rel_fwd BOOL IN Enables the dllrectllon of rotation of the drive x| x | x 1 x!1 x| x
for a CW rotating field
rel_rev BOOL IN Enables the direction of rotation of the drive
for a CCW rotating field XXX XXX
volt_lock BOOL IN 0 = The inverter output voltage is switched
off, the FI goes into switch-on block
status. X | X[ X | X ]| X|X
1 = OFF 2 is cancelled; see manual for
details
fast_stop BOOL IN 0 = Quick stop with programmed quick stop

time; with disconnection from supply at
f=0Hz; the FI switches to starting
disabled condition.

1 = OFF 3 is cancelled; see manual for
details

fault_acc BOOL IN With the switch from 0 to 1, inactive errors
are acknowledged. Note: When a digital
input has been programmed for the
"ack.fault" function, this bit must not X | X | X X | X | X
permanently be set to 1 via the bus
(otherwise, flank evaluation would be
prevented).

FU Bus_in8 | BOOL IN Only for SK 2xxE and SK 5xxE. For further
details of the function please refer to
parameter P480 in the frequency inverter
manual

FU_Bus_in9 | BOOL IN Only for SK 2xxE and SK 5xxE. For further
details of the function please refer to
parameter P480 in the frequency inverter
manual

param_set INT IN The required parameter set number is
entered here (1...4).

scal_SP1 REAL IN Scales the setpoint entered in parameter
P546 or P546[-01]. This parameter is
multiplied by the value from SP_1.

Example:
A value of 1.0 must be entered order to X | x| x| x| x| x

communicate a setpoint precisely according
to the bits at input SP_1.

A value of 163.84 must be entered at input
SP_1 in order to communicate a setpoint to
the Fl as a percentage.
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Name

Type

Interfac
e

Description

Module Prozess PPO...

©
~

~

©
~—

c\!I

©
~

m.l

.4 16 |!

.2 32
..4 32

scal_SP2

REAL

Scales the setpoint entered in parameter
P547 or P546[-02]. This parameter is
multiplied by the value from SP_2.

Example:
Similar to scal_SP1

scal_SP3

REAL

Scales the setpoint entered in parameter
P548 or P546[-03]. This parameter is
multiplied by the value from SP_3.

Example:
Similar to scal_SP1

SP_1

REAL

Here the setpoint is entered as a 32 bit real
number. A 16 bit value is output to the
frequency inverter.

SP_1

REAL

Here the setpoint is entered as a 32 bit real
number. A 32 bit value is output to the
frequency inverter.

Sp 2

REAL

Here the setpoint is entered as a 32 bit real
number. A 16 bit value is output to the
frequency inverter.

SP 2

REAL

Here the setpoint is entered as a 32 bit real
number. A 32 bit value is output to the
frequency inverter.

SP_3

REAL

Here the setpoint is entered as a 32 bit real
number. A 16 bit value is output to the
frequency inverter.

scal_AV1

REAL

Scaling of the actual bus value 1 entered in
parameter P543 or P543[-01]. This value is
multiplied by the contents of parameter P543
or P543[-01].

Example:

A value of 1.0 must be entered order to
communicate a setpoint precisely according
to the bits at output AV_1.

A value of 163.84 must be entered order to

communicate a setpoint as a percentage at
output AV_1.

scal_AV2

REAL

Scaling of the actual bus value 2 entered in
parameter P544 or P543[-02]. This value is
multiplied by the contents of parameter P544
or P543[-02].

Example:

Similar to scal_AV1

32
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Name Type Interfac | Description Module Prozess_PPO...
& © | o | ©|© |~
~ ~ ~ ~ o o
SRR RS
scal_AV3 REAL IN Scaling of the actual bus value 3 entered in
parameter P545 or P543[-03]. This value is
multiplied by the contents of parameter P545
or P543[-03]. X X
Example:
Similar to scal_AV1
AV_1 REAL INOUT | Output of the calculated actual value 1 from
the frequency inverter X | X | X | X | X | X
(scal_AV1 * actual bus value 1 from the FI)
AV_2 REAL INOUT | Output of the calculated actual value 2 from
the frequency inverter X X | X | X
(scal_AV2 * actual bus value 2 from the FI)
AV_3 REAL INOUT | Output of the calculated actual value 3 from
the frequency inverter X X
(scal_AV3 * actual bus value 3 from the FI)
Table 4: Process modules - Input parameters
3.3.2 Output parameters
Name Type Interfac | Description Module Prozess_PPO...
e © | ©o|©o|©|a|
~ ~ ~ ~ o o
o ‘\!I m.l V_.l C\!I v:l
ZSW: WORD | OUT Status word from the frequency inverter. X[ X | X | X | X | X
ready_start: | BOOL ouT Initialisation is complete, the loading relay is
in status ON, the output voltage is still X | X[ X | X ]| X|X
disabled.
run: BOOL ouT The frequency inverter outputs a 'runnning x| x| x| x!1 x| x
message
fault BOOL ouT Drive malfunctioning and out of order; the
frequency inverter goes to switch-on block
status if acknowledgement is successful. A X[ X | X | X | X |X
new positive flank must be generated at the
enabling output "rel_fwd" or "rel_rev".
warning BOOL ouT The frequency inverter has generated a
warning. The drive remains in operation. An X[ X | X | X | X |X
acknowledgement is not required.
Bus_out10 BOOL ouT Only with SK 5xxE. For further details of the
function please refer to parameter P481 in X X | X | X
the frequency inverter manual
Bus_out13 BOOL ouT Only with SK 5xxE. For further details of the
function please refer to parameter P481 in X X | X | X
the frequency inverter manual
actual_para | INT ouT Actually used parameter set (1...4) X | X | X | X | X | X

Table 5: Process modules - Output parameters
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4. Parameter modules

The parameter modules are used to read out parameter values from the frequency inverters or to write
values into them. All modules access the parameters in reading mode.

For acyclic reading and writing, access to the memory addresses (PKW channel) of the frequency
inverter is not via the peripheral addresses but rather via the diagnostic address. This is explicitly
specified in the dialogue during the hardware configuration. Access to the addresses is performed with
standard Siemens function modules, which are available in the library of the Simatic Manager.
Therefore access to the parameters no longer depends on the PPO type. With PROFIBUS, access to
the parameters is only possible for Profibus slaves of type DPV1 and for PROFINET IO devices.

4.1 Purpose of the parameter modules

4.1.1 Purpose of parameter modules for cyclic data communication

The function modules "Para_PPO1+..." are called up in the cyclic section of the program. In addition
to the parameter modules, the associated instance modules "Inst_ PPO1+..." are also required.

Example:

Function module: Para PPO1+2R
Instance data module: Inst PPO1+2R
Purpose:

The function module "Para PPO+..." is used to read a specific parameter via statement of the
parameter number and index or to write this into the frequency inverter. In addition, parameters which
provide a setting facility which depends on the parameter set can also be accessed. Please refer to
the manual for the relevant frequency inverter for information regarding which parameters can be read
or written with index and/or depending on the parameter set.

Parameter Example Parameter | Index | Parameter set Meaning
variants number
Standard P300 300 - - Servo mode
parameter
Parameter Index P475 [-02] | 475 02 - ON/OFF switching delay, digital
input 2
Parameter set- P102 102 - 1,2,3o0r4 Run-up time for parameter set 1
dependant (P1...P4) (or2,3o0r4)
parameter
Parameter set- P525[-02] | 525 02 1,2,30r4 Load monitoring auxiliary value
dependant index (P1...P4) 2 for parameter set 1 (or 2, 3 or
parameter 4)

Table 6: Example of parameter types
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Function module Instance module Write parameter Read parameter

Para_PPO1+2R Inst_ PPO1+2R - 16Bit

Para_PPO1+2W16 Inst_ PPO1+2W_16 | 16Bit 16Bit

Para_PPO1+2W32 Inst_ PPO1+2W_32 | 32Bit 32Bit

Table 7: Assignment of function modules
The description of the inputs and outputs is summarised in Section 4.3.

4.1.2 Purpose of parameter modules for acyclic data communication

The function modules "Para_acyc+..." are called up in the cyclic section of the program, however they
operation in the acyclic communication process. In this way, access to the data of a frequency inverter
must not necessarily be concluded within a cycle of the PLC program, but rather can be continued in
the following program cycle. In addition to the parameter modules, the associated instance modules
"Inst_..." are also required.

Example:
Function module: Para_acyc_read
Instance data module: Inst_FB204_R1632

Access on the frequency inverter is via the diagnostic address. This address was specified during the
hardware configuration and must be individually specified for each bus participant. In the modules
described here, the diagnostic address is always 4092 (see also Section 2.1.1).

Purpose:

The function module "Para_acyc+..." is used to read a specific parameter via statement of the
parameter number and index or to write this into the frequency inverter. In addition, parameters which
provide a setting facility which depends on the parameter set can also be accessed. Please refer to
the manual for the relevant frequency inverter for information regarding which parameters can be read
or written with index and/or depending on the parameter set.

Only Para_acyc_W16 and Para_acyc_W32:

When writing the parameter, a distinction can be made as to whether the data are to be written into
the RAM or into the EEPROM of the frequency inverter.

If the data are written into the EEPROM, the information is retained, even if there is a power failure,
whereas information which is written into the RAM is lost. However, the number or write cycles for an
EEPROM is limited, so that this variant for writing date should be chosen with care.

WARNING

The maximum number or write cycles on the EEPROM of the frequency inverters is limited
to 100,000 cycles. Continuous writing to the EEPROM therefore results in the destruction
of the EEPROM.

Writing to the RAM of the frequency inverter should therefore be used for writing
parameter data. The setting for this is made in parameter P560 of the frequency inverter.
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Parameter Example Parameter Index | Parameter set Meaning
variants number
Standard P300 300 - - Servo mode
parameter
Parameter Index P475 [-02] | 475 02 - ON/OFF switching delay, digital
input 2
Parameter set- P102 102 - 1,2,30r4 Run-up time for parameter set 1
dependant (P1... P4) (or 2,3 or4)
parameter
Parameter set- P525[-02] | 525 02 1,2,30r4 Load monitoring auxiliary value
dependant index (P1...P4) 2 for parameter set 1 (or 2, 3 or
parameter 4)

Table 8: Example of parameter types

Function module

Instance module

Write parameter

Read parameter

Para_acyc+read Inst_FB204_R1632 | - 16Bit, 32Bit
Para_acyc+W16 Inst_FB205+W16 16Bit 16Bit
Para_acyc+W32 Inst_FB206+W32 32Bit 32Bit

Table 9: Assignment of function modules

The description of the inputs and outputs is summarised in Section 4.3.

4.2 Structure of parameter modules
The parameter modules are listed in chronological order below.

The relevant instance modules for the function blocks, "Inst_..." provide detailed information regarding
the signal statuses between the PLC and the frequency inverter. Due to the complexity of the instance
modules they are not shown here. They are self-explanatory.

The description of the inputs and outputs is summarised in Section 4.3.

4.2.1 Parameter modules for cyclic data traffic

"Inst PPOl1+2R"

"HIGH" —{EN

"Para PPO1+2R"

32 = PED_FU validi="yalue ok"

32— pAD_FU busy ="at work"
"Dara value" —-parameter erroY="fault"™

TIindex " e Index EIICI_id ="grror no"

"param no" —{Param set value 32f-"return value”

"read"” —param read ENOla

Fig. 22 Parameter module "Para_PPO1+2R"
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"Inst PPO1+2W 16"

"Para PPO1+2Wle™
"HIGH"” ——{EN
32 —{PED_FU
32 = FAD FU
"Para value” ——Parameter dene=ryalue ok"
"index" — Index busyl=rat work"
"param no" —Param set errorimgfault
"value 1&" ——value 18 errcr idi-"error no"
"write” ——pParam write ENO |

Fig. 23 Parameter module "Para_PPO1+2W16"

"Inst PPOl+2W 32"
"Para PPO1+2W32"

"HIGH" ——{EN
32 = PED_FU
32 = PAD FU
"Para value" ——Parameter done —="value ok"
"index" — Index busy|="at weork"
"param no" —param set error|—gfault
"value 32" —evalue 32

erroz_id —"errcr_nc -

ENO|—

"ywrite" =={param write

Fig. 24 Parameter module "Para_PPO1+2W32"

BU 0940 GB-3612 37




S7 standard modules — Supplementary manual options for NORD - Frequency Inverters

Noan

DRIVESYSTEMS

4.2.2 Parameter modules for acyclic data traffic

"Inst FRZ204 Rla32"

"Para_acyc_read"
"HIGH" ——EN validiwr"yalue ok”
4092 —{2DD_FU busyprat_work"
105 ——parameter errorfmgfanult
0 - Index error_id —="error_id"
4 —{param set value_ 32 —"param value"
"read acyc" —{pParam read ENO |
Fig. 25 Parameter module "Para_acyc_read"
"Inst FB205 Wlg"
"Para acyc_Wle"
"HIGH" —EN
4052 —{2DD_FU
105 ——{parameter
0 = Index dene—"yzlue ok"
4 —{param set busyi=rat work"
WELEE303 = value_lG errorimgfault
—{write RAM error id

"write_ram"

"write eeprom"”

write EEPRCOM

ENO

—="errcr_ id"

Fig. 26 Parameter module "Para_acyc_W16"
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4 Parameter modules

"Ingt FB20& W32"

"Para_acyc W3z"
"HIGH" —EN
40392 =~ ADD_FU
105 —-{parameter
0 = Index
1 —eparam set
DW£16£$302 —={value_32

"write ram" ——{Write RAM

done

busy

errox

error id

—"value ok"”
—"at_work"
—ffzult

—"error id"

"write eeprom" —Write EEPROM ENOL-
Fig. 27 Parameter module "Para_acyc_W32"
4.3 Parameter module parameters
4.3.1 Input parameters
Name Type Interfac | Description Module Para_...
e
...PPO1+... .LACYC._...
ol N[ s] o[«
x| T |9 T | = | O
(¢}
IR IEAEAE
PED_FU INT IN Start address of the inputs from the hardware x | x| x
configurator
PAD_FU INT IN Start address of the outputs from the
: X | X | X
hardware configurator
ADD_FU INT IN Diagnostic address of the frequency inverter
The address can be found in the hardware X | X | X
configurator.
parameter INT IN Parameter number X X | X | X | X |X
index INT IN Index number. For details of which
parameters have an index, please refer to
the manual for the frequency inverter. If this X[ X | X | X | X |X
is parameter is a parameter without an index,
a zero must be entered here.
param_set INT IN Parameter set number (1...4). For details of
which parameters have a parameter set
number, please refer to the manual for the
frequency inverter. If this is parameter is a X | X[ X | X ]| X|X
parameter to which none of the four
parameter sets is assigned directly, a zero
must be entered here.
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Name

Type

Interfac
e

Description

Module

Para_...

...PPO1+... LACYC ...

g
o

©

s
b

©

~—

2

...2W32
Read
...W32

param_read

BOOL

0 = Reading of parameter value is not
requested. The parameter value at the
output "value_32" does not need to be
valid.

1 = Reading of parameter is requested. This
signal may be used as a static signal.
The output bits "valid" and " busy" are
updated together with the read
command.

value_16

WORD

The 16 bit numerical value for the parameter
which is to be written is entered here. For
details of which parameters have a 16 bit
numerical value, please refer to the manual
for the frequency inverter.

value_32

WORD

The 32 bit numerical value for the parameter
which is to be written is entered here. For
details of which parameters have a 32 bit
numerical value, please refer to the manual
for the frequency inverter.

param_write

BOOL

0 = Writing of the parameter value is not
requested.

1 = Writing of the parameter is requested.
From this signal, the module forms a
positive flank, which means that the
signal must change from 0 -> 1 for for
the parameter to be re-written.

write_RAM

BOOL

0 = Writing of the parameter value is not
requested.

1 = Writing of the parameter is requested.
From this signal, the module forms a
positive flank, which means that the
signal must change from 0 -> 1 for for
the parameter to be re-written. The
parameter is only written to the RAM.

write_ EEPROM

BOOL

0 = Writing of the parameter value is not
requested.

1 = Writing of the parameter is requested.
From this signal, the module forms a
positive flank, which means that the
signal must change from 0 -> 1 for for
the parameter to be re-written. The
parameter is written into the EEPROM
and cannot be written an unlimited
number of times.

Table 10: Parameter modules - Input parameters
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4.3.2 Output parameters

Name Type Interfac | Description Module Para_...

€ _.PPO1+... | ..ACYC. ...

©

©
©
SRS

PN

—

2

...2W32
Read
...wW32

valid BOOL ouT 1 = The frequency inverter supplies the
requested parameter value. Updating is
only performed with a read parameter
request at the input "param_read".

valid BOOL ouT 1 = The frequency inverter has taken over
the requested data and written the result X
to the PLC.

done BOOL ouT 1 = The frequency inverter has taken over
the requested data and written the result X | X
to the PLC: positive acknowledgement

done BOOL ouT 1 = The frequency inverter has taken over
the transmitted value and not output an
error. "done" is only set if the write X | X
request "parameter_write" is still set to
one.

busy BOOL ouT 0 = Either there is no read request or the
result of the request is available.

1 = The frequency inverter has not yet sent X | XX | X | X|X
any valid data as a response to the last
read request.

error BOOL ouT 1 = A module error is present. Error numbers
are output to the "error_id" output.

error_id WORD | OUT The error code of the frequency inverter is
output here. For details, please refer to the
frequency inverter manual. A zero is entered X[ X | X | X | X |X
here if a valid result is received from the
frequency inverter.

value_32 DWORD | OUT The result of the read request or parameter
query is located here. The data is only valid if
the bit "valid" has the value "1". A zero is X X
entered here if an error message is received
from the frequency inverter.

Table 11: Parameter modules - Output parameters
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