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Issue 10/06 Foreword

Foreword

User Documentation

WARNING
Before installing and commissioning, you must read the safety instructions and

warnings carefully and all the warning labels attached to the equipment JMake
sure that the warning labels are kept in a legible condition and replace(misSing or
damaged labels.

Information is also available from:

Regional Contacts

Please get in touch with your contact for Technical Suppert in your Region for
questions about services, prices and conditions of Tchrical Support.

Central Technical Support
The competent consulting service for techni€ahissues with a broad range of
requirements-based services around ougproducts and systems.
Europe / Africa
Tel: +49 (0) 180 5050 222
Fax: +49 (0) 180 5050 223
Email: adsupport@siemens{€om

America

Tel: +1 423 262 2522

Fax: +1423 262 2589

Email: simatic.hotline@sea.siemens.com

Asia/ Pacific

Tel: +86 1064 767 575

Fax: +86,2064,747 474

Email: adsupperkasia@siemens.com

Online Service &Support

dhe comprehensive, generally available information system over the Internet, from
praductssupport to service & support to the support tools in the shop.

http://Www.siemens.com/automation/service&support

Contact address

Should any questions or problems arise while reading this manual, please contact
the Siemens office concerned using the form provided at the back this manual.

MICROMASTER 420 Operating Instructions
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Issue 10/06

Definitions and Warnings

DANGER

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

WARNING

indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

CAUTION

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

PE

@ = Ground

CAUTION

used without safety alert symbol indicates a potentially hazardous situation which, if
not avoided, may result in a property damage.

NOTICE

indicates a potential situation which, if not avoided, maygfesult in an undesirable
result or state.

NOTES

For the purpose of this documentation, INote’ indicates important information
relating to the product or highlights partiof the documentation for special attention.

Qualified personnel

For the purpose of this Instru¢tionsManual and product labels, a "Qualified person"
is someone who is familiar with the installation, mounting, start-up and operation
of the equipment and the‘hazards involved. He or she must have the following
qualifications:

1. Trained and authorized to,energize, de-energize, clear, ground and tag
circuits and equipment in‘accordance with established safety procedures.

2. Trained in the pfopersCare and use of protective equipment in accordance with
established’safety procedures.

3. Trained in rendering first aid.

+ PE — Proiective Earth uses circuit protective conductors sized for short circuits
wheregthe valtage will not rise in excess of 50 Volts. This connection is normally
used to ground the inverter.

3 @ ¢'ls the ground connection where the reference voltage can be the same as
the Earth voltage. This connection is normally used to ground the motor.

Use forintgnded purpose only

The'equipment may be used only for the application stated in the manual and only
in‘conjunction with devices and components recommended and authorized by
Siemens.

MICROMASTER 420 Operating Instructions
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Issue 10/06 Safety Instructions

Safety Instructions

The following Warnings, Cautions and Notes are provided for your safety and as a
means of preventing damage to the product or components in the machines
connected. This section lists Warnings, Cautions and Notes, which apply generally.
when handling MICROMASTER 420 Inverters, classified as General, Transport &
Storage, Commissioning, Operation, Repair and Dismantling & Disposal.

Specific Warnings, Cautions and Notes that apply to particular activities are
listed at the beginning of the relevant chapters and are repeated or supplemented
at critical points throughout these chapters.

Please read the information carefully, since it is provided for youriypersonal
safety and will also help prolong the service life of your MICROMASTER 420
Inverter and the equipment you connect to it.

General

WARNING
¢ This equipment contains dangerous voltages andycontrols potentially

dangerous rotating mechanical parts. Non-complianee with Warnings or
failure to follow the instructions containedfimthis manual can result in loss of
life, severe personal injury or serious damage to,property.

¢ Only suitable qualified personnel sho@l@workion this equipment, and only
after becoming familiar with all safety potiees, installation, operation and
maintenance procedures contained in‘this manual. The successful and safe
operation of this equipment is dependent‘@ipon its proper handling,
installation, operation and maintenance,

¢ Risk of electric shock. The DC{link capacitors remain charged for five minutes
after power has been rem@ved. Itis/not permissible to open the
equipment until 5 minttesafter the power has been removed.

¢ HP ratings are based ofthe Siemens 1LA motors and are given for
guidance only, they de,notwwecessarily comply with UL or NEMA HP
ratings.

CAUTION
A + Children and,theygeneral public must be prevented from accessing or

approaching the,equipment!

¢ This eguipment may only be used for the purpose specified by the
manufacturer. ‘Wnauthorized modifications and the use of spare parts and
accessoriesthat are not sold or recommended by the manufacturer of the
equipmentican cause fires, electric shocks and injuries.

MICROMASTER 420 Operating Instructions
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Safety Instructions Issue 10/06

NOTICE

+ Keep these operating instructions within easy reach of the equipment and
make them available to all users

+ Whenever measuring or testing has to be performed on live equipment, the
regulations of Safety Code VBG 4.0 must be observed, in particular § 8
"Permissible Deviations when Working on Live Parts”. Suitable electronic tools
should be used.

+ Before installing and commissioning, please read these safety instructions and

warnings carefully and all the warning labels attached to the equipmeniaMake
sure that the warning labels are kept in a legible condition andtepla€e missing
or damaged labels.

Transport & Storage
WARNING

/N\

L2

Correct transport, storage, erection and mounting, asswell*as’careful
operation and maintenance are essential for proper and safe operation of the
equipment.

CAUTION

L

Protect the inverter against physical shockstandyvibration during transport and
storage. Also be sure to protect it againstwater (rainfall) and excessive
temperatures (see Table 5-1 on page J184).

Commissioning
WARNING

/N\

L2

Work on the device/systemmby unqualified personnel or failure to comply with
warnings can result in sévere personal injury or serious damage to material.
Only suitably qualified pessénnel trained in the setup, installation,
commissioning and operation, of the product should carry out work on the
device/system.

Only permanently-wired‘input power connections are allowed. This equipment
must be grounded, (IEC 536 Class 1, NEC and other applicable standards).

If a Residual Currenttoperated protective Device (RCD) is to be used, it must
be an RCD type'B. Machines with a three phase power supply, fitted with
EMC filters§’must not be connected to a supply via an ELCB (Earth Leakage
CircuitsBreaker - see DIN VDE 0160, section 5.5.2 and EN50178 section
5.2.11.9)

The following terminals can carry dangerous voltages even if the inverter is
inoperative:

sthepower supply terminals L/L1, N/L2, L3.

=.the motor terminals U, V, W, DC+, DC-

Thisfequipment must not be used as an ‘emergency stop mechanism’ (see
EN 60204, 9.2.5.4)

CAUTION

The connection of power, motor and control cables to the inverter must be carried
out as shown in Fig. 2-8 on page 33, to prevent inductive and capacitive
interference from affecting the correct functioning of the inverter.

MICROMASTER 420 Operating Instructions
6SE6400-5AA00-0BPO



Issue 10/06

Safety Instructions

Operation

Motor parameters must be accurately configured for the motor overload

WARNING
.
protection to operate correctly.

MICROMASTERS operate at high voltages.

When operating electrical devices, it is impossible to avoid applying
hazardous voltages to certain parts of the equipment.

Emergency Stop facilities according to EN 60204 IEC 204 (VDE 0143) must
remain operative in all operating modes of the control equipment. Any
disengagement of the Emergency Stop facility must not lead totncontrolled
or undefined restart.

Wherever faults occurring in the control equipment can lead toSubstantial
material damage or even grievous bodily injury (i.e. potentiallyidangerous
faults), additional external precautions must be taken or facilities provided to
ensure or enforce safe operation, even when a fault occurs (e.g. independent
limit switches, mechanical interlocks, etc.).

Certain parameter settings may cause the inverter toyestart automatically
after an input power failure.

This equipment is capable of providing internallmotoroverload protection in
accordance with UL508C section 42. Referto,P0640 and P0335, i’t is ON by
default. Motor overload protection can,also be previded using an external
PTC via a digital input.

This equipment is suitable for use in%acircuit capable of delivering not more
than 10,000 symmetrical amperes (fms)iyfor a maximum voltage of 230 V /
460 V when protected by an H, J orK type fuse, a circuit breaker or self-
protected combination motor caftrellerifor more details see Appendix F).

This equipment must not beyused as an ‘emergency stop mechanism’ (see
EN 60204, 9.2.5.4).

MICROMASTER 420 Operating Instructions
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Safety Instructions Issue 10/06

Repair

WARNING Q
A + Repairs on equipment may only be carried out by Siemens Service, by 0

repair centers authorized by Siemens or by qualified personnel who are
thoroughly acquainted with all the warnings and operating procedures
contained in this manual.

+ Any defective parts or components must be replaced using parts contained ip
the relevant spare parts list.

¢ Disconnect the power supply before opening the equipment for a

Dismantling & Disposal
NOTES ‘Z f
¢ The inverter’s packaging is re-usable. Retain the packagin ture use or

return it to the manufacturer.

¢ Easy-to-release screw and snap connectors allow y; k the unit down
into its component parts. You can then re-cycle th component parts,
dispose of them in accordance with local requi s or return them to
the manufacturer.
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1 Overview O

This Chapter contains:
A summary of the major features of the MICROMASTER 420 range. @

1.1 The MICROMASTER 420
1.2 FRATUIES ... ..o e e e s

MICROMASTER 420 Operating Instructions
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1.1 The MICROMASTER 420 O

The MICROMASTER 420s are a range of frequency inverters for controlling the
speed of three phase AC motors. The various models available range from the
120 W single-phase input to the 11 kW three-phase input.

The inverters are microprocessor-controlled and use state-of-the-art Insulated Gate
Bipolar Transistor (IGBT) technology. This makes them reliable and versatile. A ¢
special pulse-width modulation method with selectable Pulse frequenc(%its

quiet motor operation. Comprehensive protective functions provide,ex
inverter and motor protection. x
O

The MICROMASTER 420 with its default factory settings, is idea a large range

for more advanced motor control applications via its compreh
lists.

The MICROMASTER 420 can be used in both 'stand-al ations as well as
being integrated into 'Automation Systems'.

MICROMASTER 420 Operating Instructions
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Issue 10/06 1 Overview

1.2 Features

Main Characteristics

» Easy installation
Easy commissioning
Rugged EMC design
Can be operated on IT line supplies
Fast repeatable response time to control signals a
Comprehensive range of parameters enabling configuration foN
applications
Simple cable connection @
1 Output relay 0
1 Analog output (0 — 20 mA)
3 Isolated and switchable NPN/PNP digital inputs Q
1 Analog input, ADC: 0 - 10 V
The analog input can be used as the 4™ digital
BICO technology
Modular design for extremely flexible

High switching frequencies for low-nais
Detailed status information and inte

YV V V V VY

YV V.V V V

fi
peration
ssage functions

Performance Characteristics
» VI/f Control %
¢ Flux Current Contr ) forfimproved dynamic response and motor

control
¢ Multi-point V/f charaete

Automatic restart
Flying restart
i F

>
>
>
>

Slip compensation

Fast Current (FCL) for trip-free operation

Motor holding b
Built-inm tion brake

Compbun king to improve braking performance
Setpaint input via:

log input
munication interface

\JOG function
Motorized potentiometer
¢ Fixed frequencies

» Ramp function generator
¢ ¢ With smoothing

¢ Without smoothing
» Closed-loop control with proportional-integral controller function (PI)

V VYV VYV Y VYV

MICROMASTER 420 Operating Instructions
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Protection characteristics
» Overvoltage/undervoltage protection O
Overtemperature protection for the inverter

Ground fault protection O

Short-circuit protection
’t thermal motor protection
PTC for motor protection

» Refer to Chapter 6 &

YV V V V V

Options

MICROMASTER 420 Operating Instructions
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2 Installation O

This Chapter contains:
» General data relating to installation &
Dimensions of Inverter

Wiring guidelines to minimize the effects of EMI \%

Details concerning electrical installation

2.1 (1T T<T = | T @

2.2 Ambient operating conditions

Y V V

2.3 Mechanical installation............cccooeeeeiiiiiee e,

24 Electrical installation ...........cocoeeeeeioeiee e @
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WARNING
A ¢ Work on the device/system by unqualified personnel or failure to comply with O
warnings can result in severe personal injury or serious damage to material.
Only suitably qualified personnel trained in the setup, installation, O
commissioning and operation of the product should carry out work on the
device/system.

¢ Only permanently-wired input power connections are allowed. This equipmegt
must be grounded (IEC 536 Class 1, NEC and other applicable standards).

+ If a Residual Current-operated protective Device (RCD) is to be u%ust

be an RCD type B. Machines with a three-phase power supplyjfitted wi
EMC filters, must not be connected to a supply via an ELCB age

Circuit-Breaker EN50178 Section 5.2.11.1).

¢ The following terminals can carry dangerous voltages ev verter is
inoperative:
- the power supply terminals L/L1, N/L2, L3.
t

- the motor terminals U, V, W, DC+, DC-

¢ Always wait 5 minutes to allow the unit to discharge af
carrying out any installation work.

¢ This equipment must not be used as an ‘emer
EN 60204, 9.2.5.4)

¢ The minimum size of the earth bonding con
than the cross-section of the power

witching off before

p mechanism’ (see

must be equal to or greater
es.

CAUTION
The connection of power, motor and co | cables to the inverter must be carried
out as shown in Fig. 2-8 on page event inductive and capacitive
interference from affecting th ctioning of the inverter.

N
>
$

r

L 4

Q
o
&

L 4
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2.1 General O
Installation after a Period of Storage

Following a prolonged period of storage, you must reform the capacitors in the 0
inverter. The requirements are listed below.

L 4

Voltage

" %
100 r H ‘

50 — — ] . '
Storage period less than i action necessary

Storage period 1 t rior to energizing, connect to

voltage for one hour

e — — - Storage period 2 to Prior to energizing, form
: according to the curve

------------ Storage peri years  Prior to energizing, form
according to the curve

|
>
- MQ T

05 1 2 6 8
Fig. 2-1 Forming

2.2 Ambient operat nditions
Temperature ¢ ()
Qermissible output current
Nmo
[%]
Q|
\ 50
25|
¢ 10 O 10 20 30 40 s 60 [Cl
Operating temperature
Fig. 2-2 Ambient operating temperature

MICROMASTER 420 Operating Instructions
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Humidity
Relative air humidity < 95% Non-condensing

Altitude
If the inverter is to be installed at an altitude > 1000 m or > 2000 m above sea
level, derating will be required:

Permissible output current Permissible input voltage
100 " 100
F | T
% ! %
I
i
80 T 804
i | 774 i ‘
i i | !
A= | } A } |
% 1 1 i
0 1000 2000 3000 4000 0  100079,2000° 3000 4000
Installation altitude in m above sea level — Installation altitude in m@above sea level —

Fig. 2-3 Installation altitude

Shock and Vibration
Do not drop the inverter or expose to suddemshoek: Do not install the inverter in an
area where it is likely to be exposed to constantiibration.

Mechanical strength to EN 60721-3-3
» Deflection: 0.075 mm (10n.. 58,Hz)
> Acceleration: 9.8 m/s” (> 58 4. 200 Hz)

Electromagnetic Radiation
Do not install the inverter near seurces of electromagnetic radiation.

Atmospheric Pollution
Do not install the inverter in_an environment, which contains atmospheric pollutants
such as dust, corrosive gases, etc.

Water
Take care to site the inverter away from potential water hazards, e.g. do not install
the inverterpeneath pipes that are subject to condensation. Avoid installing the
inverter where exgessive humidity and condensation may occur.

Installation and cooling

CAUTION
Theyinverters MUST NOT be mounted horizontally.

The ipverters can be mounted without any clearance at either side.

Allow 100 mm clearance above and below the inverter. Make sure that the cooling
vents in the inverter are positioned correctly to allow free movement of air.

MICROMASTER 420 Operating Instructions
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2.3 Mechanical installation

WARNING

¢ To ensure the safe operation of the equipment, it must be installed and
commissioned by qualified personnel in full compliance with the warnings laid
down in these operating instructions.

¢ Take particular note of the general and regional installation and safety
regulations regarding work on dangerous voltage installations (e.g..EN
50178), as well as the relevant regulations regarding the correct use©ftools
and personal protective gear.

¢ The mains input, DC and motor terminals, can carry dangero@isivoltages even
if the inverter is inoperative; wait 5 minutes to allow the unitito/discharge after
switching off before carrying out any installation work.

¢ The inverters can be mounted adjacent to each other. ffithey @are mounted on
top of each other, however, a clearance of 100 mm has,tobe observed.

¢ |IP20 protection is only against direct contact, always,use these products
within a protective cabinet.

Frame Size A Frame Size B Frame Size C
K 5
25.5mm
L 0.22"
_ 4.8 mm
~ N T f 0.19"
55'mm
22"
204 mm
_ ol m 8.03
160 mm 6.85"
6.30"
' e H-Y
<% id 4
@ 4.5 mm [ 138 mm |
017" A 5.43" a < 174 mm >
6.85"
Fig. 2-4 Drill pattern Tot MICROMASTER 420
Table 2-1 Dimensions and/Torques of MICROMASTER 420
Frame-Size Oyerall Dimensions Fixing Method Tightening Torque
. mm 73 x 173 x 149 2 x M4 Bolts
A | X 2 x M4 Nuts 2.5Nm
Dey:?th fich |2.87 x6.81 x 5.87 2 x M4 Washers for mounting on with washers fitted
standard rail
Width x mm 149 x 202 x 172 4 x M4 Bolts 25 Nm
B | Height x - 4 x M4 Nuts p )
Depth inch |5.87x7.95x6.77 | 4 M4 Washers with washers fitted
Width x mm 185 x 245 x 195 4 x M5 Bolts 2.5 Nm
C), | Height x - 4 x M5 Nuts p "
Depth inch |7.28x9.65 x 7.68 4 x M5 Washers with washers fitted

MICROMASTER 420 Operating Instructions
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231 Mounting on standard rail, Frame Size A
Fitting the Inverter to a 35 mm standard rail (EN 50022) O
Relzese Mzehenism 1. Fit the inverter to the rail using the upper rai

latch.

. Push the s
i rter
i the
r the
er rail
h should
lick into
|

. Upper
rail latch 2
Lower .
rail latch
place.

Removing the Inverter from the rail @
1. To disengaged the release mechanism of inv , insert a screwdriver into

the release mechanism.
2. Apply a downward pressure and the lo tch will disengage.

3. Pull the inverter from the rail. K

MICROMASTER 420 Operating Instructions
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2.4 Electrical installation

WARNING O
A The inverter must always be grounded. ( ,
¢ To ensure the safe operation of the equipment, it must be installed and
commissioned by qualified personnel in full compliance with the warnings laid

down in these operating instructions. s
+ Take particular note of the general and regional installation and s%
ools

regulations regarding work on dangerous voltage installationsy(e.
50178), as well as the relevant regulations regarding the correc

and personal protective gear.
+ Never use high voltage insulation test equipment on cables ed to the

inverter.
¢ The mains input, DC and motor terminals, can carry d rous voltages even
ork.

if the inverter is inoperative; wait 5 minutes to allo o discharge
after switching off before carrying out any installat

a
A\

CAUTION

The control, power supply and motor leads m
them through the same cable conduit/trunking.

1))
R
.(,(b
<

O
&

L 4
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241

/N\

General

WARNING

The inverter must always be grounded. If the inverter is not grounded correctly,
extremely dangerous conditions may arise within the inverter, which could prove
potentially fatal.

Operation with ungrounded (IT) supplies

Filtered

It is not permissible to connect MICROMASTER 4 drive convertef§equipped with
integrated filter to non-grounded line supplies.

Unfiltered

If connected to non-grounded line supplies, the 'Y' capacitorimust/be disabled in
the device. The procedure is described in Attachment B.2*

If the MICROMASTER is to remain in operation in non-grounded networks when a

ground fault occurs during the input or output phaseg@an, output reactor must be
installed.

Operation with Residual Current Device

28

If an RCD (also referred to as ELCB or RCCB) is¥itied, the MICROMASTER
inverters will operate without nuisance tripping,provided that:

» Atype B RCD is used.

The trip limit of the RCD is 300mAs

The neutral of the supply is grounded:

Only one inverter is supplied from‘each RCD.

The output cables are less,than 50m (screened) or 100m (unscreened).

YV V V V

NOTE

The residual current opgratedycircuit-breakers used must provide protection against
direct-current componentsiinithe fault current and must be suitable for briefly
suppressing power pulse¢current peaks. It is recommended to protect the
frequency inverter byafuse separately.

The regulation§ oftthe individual country (e.g. VDE regulations in Germany)
and the regional,power suppliers must be observed!

MICROMASTER 420 Operating Instructions
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24.2

/N\

/N\

Power and motor connections

WARNING

The inverter must always be grounded.

+ Isolate the mains electrical supply before making or changing connections to
the unit.

¢ Ensure that the motor is configured for the correct supply voltage: single /
three-phase 230 V MICROMASTERS must not be connected to a 400 V
three-phase supply.

¢ When synchronous motors are connected or when coupling séveralfmotors in
parallel, the inverter must be operated with voltage/frequency control
characteristic (P1300 = 0, 2 or 3).

CAUTION

After connecting the power and motor cables to the proper, tefminals, make sure
that the covers have been replaced properly before supplying,power to the unit!

NOTICE

+ Ensure that the appropriate circuit-breakers/fusesWith the specified current
rating are connected between the power, supply and inverter (see chapter 5,
Tables starting on page 186).

¢ Use Class 1 60/75°C copper wire onfji(for WL compliance). For tightening
torque see Table 5-2, page 185.

Operation with long cables

All inverters will operate at fullgspecification with cable lengths up to 50 m screened
or 100 m unscreened.

When using output reactars asgghown in Catalog DA 51.2, the following cable
lengths are possible:

Supply Voltage | 200V ... 240 ¥ £/10,% 380V ...400V+£10% 401V ...480V 10 %

Frame Sizes A C A..B C A..C

Shielded 200 m 150 m 200 m 100 m

Non-shielded 300'm 225 m 300 m 150 m
CAUTION

When using odtput reactors and LC filters, operation up to a pulse frequency of 4
kHz only. isypermitted. Please ensure that the automatic pulse frequency reductions
are alsofdeactivated. Mandatory parameter settings when using an output reactor:
P1800 =4kHz , P0290=0or 1.

MICROMASTER 420 Operating Instructions
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Access to the power and motor terminals

You can gain access to the mains and motor terminals by removing the covers
(see also Appendices A and B).
The mains and motor connections must be made as shown in Fig. 2-6. ‘ )

Fig. 2-5 MICROMASTER 420 connection terminals
L3 Single Phase
—e—— L1
N Optional

Contactor line choke

e Phase

Optional
Filter MICROMASTER " Motor

1) with and

Fig.2-6 4 Motor and Power Connections

MICROMASTER 420 Operating Instructions
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2.4.3 Control terminals
Permitted cable diameters: 0.08 ... 2.5 mm? (AWG: 28 ... 12) O

Terminal | Designation | Function

1 - Output +10 V

2 - Output 0 V

3 ADC+ Analog input 1 (+) T

4 ADC- Analog input 1 (-) 17 13 14 15

5 DIN1 Digital input 1

6 DIN2 Digital input 2

7 DIN3 Digital input 3

- Isolated output +24 V / max. 100 mA
- Isolated output 0 V / max. 100 mA

10 RL1-B Digital output / NO contact
11 RL1-C Digital output / Changeover contact
12 DAC+ Analog output (+)
13 DAC- Analog output (-)
14 P+ RS485 port
15 P- RS485 port
Fig. 2-7 Control terminals of MICROMASTER 420

A detailed description of the inputs a?&ﬂs is provided in Section 3.6.

L 4

N
S

Q
o
&

L 4
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Avoiding Electro-Magnetic Interference (EMI)

The inverters are designed to operate in an industrial environment where a high
level of EMI can be expected. Usually, good installation practices will ensure safe
and trouble-free operation. If you encounter problems, follow the guidelines stated
below.

Action to Take

32

>

>

Ensure that all equipment in the cubicle is well grounded using short;*thick
grounding cable connected to a common star point or busbar

Make sure that any control equipment (such as a PLC) connectedite the
inverter is connected to the same ground or star point as thegdnverstervia a
short thick link.

Connect the return ground from the motors controlled by thetinverters directly
to the ground connection (PE) on the associated invertéer

Flat conductors are preferred as they have lower impedance at higher
frequencies

Terminate the ends of the cable neatly, ensuring that unscreened wires are as
short as possible

Separate the control cables from the powerieables as much as possible,
using separate trunking, if necessarysat 902 to“each other.

Whenever possible, use screened leads for. the connections to the control
circuitry

Ensure that the contactors in the clbicle are suppressed, either with R-C
suppressors for AC contactors orflywheel' diodes for DC contactors fitted to
the coils. Varistor suppressors @refalso effective. This is important when the
contactors are controlleddrom, thejinverter relay

Use screened or armored cables for the motor connections and ground the
screen at both ends dsingthe cable clamps

WARNING
Safety regulations must not’be compromised when installing inverters!

MICROMASTER 420 Operating Instructions
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2.4.5 Screening Methods

The Gland Plate Kit is supplied as an option. It allows easy and efficient connecti
of the necessary screening. See the Gland Plate Installation Instructions contained
on the Docu-CD.

Screening without a Gland Plate
Should a Gland Plate not be available, then the inverter can be scfe n@g the

methodology shown in Fig. 2-8.

Gland Plate OO

1 Mains power input \K

2 Control cable

3 Motor cable O

4 Footprint filter

5 Metal ba pIa@

6 i motor and control cable screens securely to metal back plate
7 ]

ble

g Guidelines to Minimize the Effects of EMI

MICROMASTER 420 Operating Instructions
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3

Functions

This Section includes the following:

3.1
3.1.1
3.1.2
3.1.2.1
3.1.2.2
3.1.2.3
3.1.3
3.2
3.2.1
3.2.2
3.2.3
3.24
3.3

3.4

3.5
3.5.1
3.5.2
3.5.3
3.54
3.5.5
3.5.5.1
3.5.5.2
3.553
3.554
3.555
3.5.5.6
3.55.7
3.5.5.8
3.56.5.9
3.5.5.10
3%6.5.11
3:5.5.12
315.5713
3%6:5.14

Explanation of the MICROMASTER 420 parameters

An overview of the parameter structure of MICROMASTER 420

A description of the display and operator control elements and @emmunications
A block diagram of MICROMASTER 420

An overview of the various ways of commissioning the MICROMASILER 420

A description of the inputs and outputs

Possibilities of controlling the MICROMASTER 420

A description of the various functions of the MICROMASTER420 and their
implementation

» Explanation and information on the protective functions

VVVYVYVYYVY VYV

Parameters ... b W 38
Setting / monitoring parameters and parameteratiribUtes ..............ccccceeevviieeennnnne. 38
Interconnecting signals (BICO technology).........® .. W eeeeeiviiee e eeieeee e 44
Selecting the command source P0700 / selecting,the setpoint source P1000....... 44
Selection of command/frequency setpoifPO7AD..........ccccieeeiiiiiie e 46
][O0 (=Yl o g o] oo |V S SRR 47
Reference qUaNtIties ..........c..uuiiiiiiiieee e e 50
Operator panels for MICROMASTER . ... 0 oo 52
Description of the BOP (Basic Qperator Panel) ..........cocoeveiiiiiiniiinieeee, 52
Description of the AOP (Adyanced Operator Panel) .........cccocceeeiieiiiniieienieenn, 53
Keys and their functions on'the operator panel (BOP / AOP) .......cccceiviieiiiniieenn. 54
Changing parameters usingythe'@perator panel ..........cccccoeveciiieieie e, 55
=] oTed Qo F=To | =10 o H g e SR 56
(= Tox (o] VAKST=T 1110 T N 57
(070)00 1001 ET]To] a1 oo IR e SR 59
50/60 HZ SEHING ...t e e 61
QUICK COMMISSIONTAG - .-+ttt 62
Calculating,the'motor? control data............cooviiiiiiiiii e 69
Motor data identification (stator resistance)...........ccccceviiiiiii 70
Commissioning the application ... 72
Serial INterfacg/(USS) ... ..eeiiiiee e 72
Selection,of €OMMANT SOUICE ........c..eiiiiiiiie e 73
Digit@l dAPUL (DIN).....eeeiieieee e e s e s 73
Digitalfoutput (DOUT) ... e 74
Selection of frequency SetPOINt............ooiiiiiii i 74
ANALOG INPUL (ADC) ...ttt 75
ANBIOG INPUL (ADC) ..t 76
Motor potentiometer (MOP) ........ooo i 77
Fixed freqUENCY (FF ). 78
1 1 T PRSPPI 78
Ramp-function generator (HLG) .........coocuiiiiiiiiiee e 79
Reference/limit freQUENCIES ...........cooiiiiiiiiiiee et 80
MOLOT CONTIOL ... e 80
INverter/motor ProteCION..........oiiii it a e 82
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3.5.5.15 Inverter-specific FUNCHONS ... ... e 83
3.5.6 SerieS COMMIUSSIONING ....ciiutiieeiitieee ettt e e s e e e 86
3.5.7 Parameter reset to the factory setting..........cocoeeiiii e, 88
3.6 INPUES / OULPULS ... s s 89
3.6.1 Digital INPULS (DIN)...eeeeiieee e e e e e e e e e e e e s areeeaaeeaeas 89
3.6.2 Digital outpUt (DOUT) ...eeiiiiiieee e 92
3.6.3 ANAIOG INPUE (ADC) ..ttt st e e e e e snaeeeeas 94
3.6.4 ANAIOG OUPUL (DAC)... .ttt e et e e e st e e e st e e e ereesan s aneeeeeens 96
3.7 ComMMUNICAtION ... e TR 98
3.7.1 Universal serial interface (USS).........coooiiiiiieee i 100
3.7.11 Protocol specification and bus structure ..o Wy e 102
3.7.1.2 The structure of net data...........ooooi i 109
3.7.1.3 USS bus configuration via COM link (RS485) ..........coeviiiieeeincciee s fibeadeeee 118
3.8 Fixed frequencies (FF).......o e BB e 121
3.9 Motorized potentiometer (MOP) .........coooiiiiiiiiieeieee e i e R e 124
3.10 JOG el e et 126
3.1 PID controller (technological controller).....................in. o Mineeeeeerrieeeeniieee e 128
3.11.1 PID motorized potentiometer (PID-MOP) ......... . bl e 130
3.11.2 PID fixed setpoint (PID-FF).......cooiii i B e 131
3.12 Setpoint channel ... B W et 132
3.12.1 Summation and modification of the frequeney Setpoint (AFM)..........ccceoieeeennne 132
3.12.2 Ramp-function generator (RFG)............ i cviee e 134
3.12.3 OFF/braking fUNCLONS ..........oooooumveeeee e e 137
3.124 Manual / automatic Operation ...............cieeeeieeiiiiiieeee e 139
3.13 Motor holding brake (MHB)............ 4l i e 141
3.14.1 DC braking .....ccoceeeneeenieeenee s 2l A 147
3.14.2 Compound Braking...........o i i 150
3.15 Automatic restart............ e B i 152
3.16 Flying restart ... i e 154
3.171 Vdc_max CONtroller ... g0 . s 156
3.18 Monitoring functions / MESSAGES .........ceoviiiiiiiiiiiii e 158
3.18.1 General monitoring fUNCLOAS / MESSAGES ......veeeiuveiiiiieiiee e 158
3.19 Thermal motor‘proteetion’and overload reSPONSES .........ccveeviviiieeeiiiieeeiiiieeeeas 160
3.19.1 Thermal Motor OTRL...........ceiiiiie e 160
3.19.2 PTC temMpPELAIURELSENSON ...ttt et e e neeas 162
3.20 Power modUlBNRratECtioN ...........ceiiiiiii i 164
3.20.1 General gverlogd MONItOMING .....ccooiiiiiiiiiie e 164
3.20.2 Thermal menitoring functions and overload resSponses...........occceveviiiieeeeiiieeeenns 165
3.21 Open-lgoplclosed-loop control teChNIQUE ..........coooiiiiiiii e 168
3.21.1 VIRCOMED. ...t 168
3.21.1.1 VOIAGE DOOST ... e e e e e e e e e e 170
3.21.1.2 V/f open-loop control with flux current control (FCC).........ceeeveviiiiiiiiiiiieee e, 172
3.21.1.3 SHPICOMPENSALION. .....eiiiiiiiiie et e e sbeeeeeaaes 172
32114 Yo aE=Ta ot N e =T o oo TV TS 174
3.21.1.5 Current limiting (Imax CONroller)............oo i 175
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WARNING
» MICROMASTER drive inverters operate with high voltages.

>

>

When electrical equipment is operated, then specific parts of this equipment are
at hazardous voltage levels.

Emergency switching-off devices in compliance with EN 60204 IEC 204 (VDE
0113) must remain functional in all operating modes of the control device. When
the Emergency switching-off device is reset, then it is not permissible that the
equipment runs-up again in an uncontrolled or undefined way.

In cases and situations where short-circuits in the control device can result in
significant material damage or even severe bodily injury (i.e. potentially:
hazardous short-circuits), then additional external measures o
devices/equipment must be provided in order to ensure or force operation
without any potential hazards, even if a short-circuit occurse(e.gtiindependent
limit switches, mechanical interlocks etc.).

Certain parameter settings can mean that the drive invertefiaudtomatically
restarts after the power supply voltage fails and then(returas.

The motor parameters must be precisely configured in%erder to ensure perfect
motor overload protection.

The drive inverter provides internal motor overload protection according to
UL508C, Section 42. Also refer to P0610, PO61%and P0335 - It is enabled in
the default setting.

This equipment is suitable for use in &eircuit,capable of delivering not more
than 10,000 symmetrical amperes (rms)or,a maximum voltage of 230 V /
460 V when protected by an H, J or'type fuse, a circuit breaker or self-
protected combination motor contfaller (fer more details see Appendix F).

The drive unit may not be used asfEmergency switching-off device' (refer to EN
60204, 9.2.5.4).

CAUTION
Only qualified personnel mayteommission (start-up) the equipment. Safety

measures and warningsfmust,be always extremely carefully observed and fulfilled.

MICROMASTER 420 Operating Instructions
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3.1 Parameters

3.1.1 Setting / monitoring parameters and parameter attributes

The drive inverter is adapted to the particular application using the appropriate
parameters. This means that each parameter is identified by a parameter number,
parameter text and specific attributes (e.g. readable, can be written into, BICO
attribute, group attribute etc.). Within any one particular drive system, the
parameter number is unique. On the other hand, an attribute can be assignéd a
multiple number of times so that several parameters can have the same attribute.

For MICROMASTER, parameters can be accessed using the follgwing operator

units:

» BOP (option)

> AOP (option)

» PC-based commissioning (start-up) tool "Drive Monitor" oR"STARTER". These
PC-based tools are supplied on the CD-ROM.

The parameter types are the main differentiating feature‘of the parameters.

Parameter \
Read (r....) Write/Read (P....)
"normal” BICO output "normal” BICO input
Read parameters \Write-/Read parameters

Fig. 3-1 Parameter types

Setting parameters

Parameters which can be ritten into and read — "P" parameters

These parameters aremactivated/de-activated in the individual functions and directly
influence the behavior of @ function. The value of this parameter is saved in a non-
volatile memory (EEPROM) as long as the appropriate option was selected (non-
volatile data save). Otberwise, these values are saved in the non-volatile memory
(RAM) of thegprogessor, which are lost after power failure or power-off/power-on

operations,

Notation:

P0927 setting parameter 927
P07484 setting parameter 748, bit 01
PO749[1] setting parameter 719 index 1

P0013[0...19] setting parameter 13 with 20 indices (indices 0 to 19)
Abbreviated notation
P0013[20] setting parameter 13 with 20 indices (indices 0 to 19)

MICROMASTER 420 Operating Instructions
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Monitoring parameters

These can only be read — "r" parameters
These parameters are used to display internal quantities, for example states and

actual values. These parameters are indispensable, especially for diagnostics. 0

Notation:

r0002 monitoring parameter 2

r0052.3 monitoring parameter 52, bit 03 L 4
r0947[2] monitoring parameter 947 index 2

r0964[0...4] monitoring parameter 964 with 5 indices (indices 0
Abbreviated notation
r0964(5] monitoring parameter 964 with 5 indices (indices

NOTE

» A parameter (e.g. P0013[20]) with x consecutive P0013[0]
elements (in this case: 20) is defined using an index. x i P0013[1]
defined by the numerical index value. When transfe to  poo13[
a parameter this means that an indexed param a )

3 the

assume several values. The values are a
parameter number including the index valu P0013[18]
P0013[0], PO013[1], PO013[2], PO013 0 ) eee)s P0013[19]
Index parameters, for example, are us :
= Table functions K
»=  Sub-functions

In addition to the parameter numb rameter text, every setting and

monitoring parameter has di
the properties/characteristic
following Table (refer to

&P
N

O
Q>®

L 4

fferent at tes which are used to individually define
@ parameter. The attributes are listed in the
o 1) which are used for MICROMASTER.
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Table 3-1 Parameter attributes

Attribute Attribute Description
group
Data types The data type of a parameter defines the maximum possible value range. 3 data

types are used for MICROMASTER. They either represent an unsigned integer value
(U16, U32) or a floating-point value (float). The value range is frequently restricted by
a minimum, maximum value (min, max) or using drive inverter/motor quantities.

u16 Unsigned, integer value with a size of 16 bits,
max. value range: 0 .... 65535
u32 Unsigned, integer value with a size of 32 bits
max. value range: 0 .... 4294967295
Float A simple precise floating point value according to the IEEE stan m.

max. value range: -3.39¢"%® — +3.39¢"%

Value range The value range, which is specified as a result of the data t
the minimum, maximum value (min, max) and using drive,inve
Straightforward commissioning (start-up) is guaranteed in
parameters have a default value. These values (min,

saved in the drive inverter and cannot be changed by the

- No value entered (e.g.: "r parameter")

Min Minimum value
Def Default value
Max Maximum value
Unit For MICROMASTER, the units of arameter involve the physical quantity

ies/characteristics of physical
d using characters of a formula (e.g. V

(e.g. m, s, A). Quantities are measura r
objects, operations, states and ar re
=9V).

- No dimension

% Percentage
A Ampere
\% Volt
Ohm Ohm
us Microseconds
ms Milliseconds
S Seconds
Hz Hertz
kHz Kilohe!
1/min R&Volut minute [RPM]
M

Degrees Celsius

Meter

Kilograms

Degrees (angular degrees)
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Attribute Attribute Description
group
Access level The access level is controlled using parameter PO003. In this case, only those
parameters are visible at the BOP or AOP, where the access level is less than or
equal to the value assigned in parameter PO003. On the other hand, for DriveMonitor;
and STARTER, only access levels 0 and 4 are relevant. For example, parameters
with access level 4 cannot be changed if the appropriate access level has not been
set.
The following access levels are implemented in the family of MICROMASTER drive
units:
0 User-defined parameter list (refer to P0013)
1 Standard access to the most frequently used parameters
2 Extended access, e.g. to drive inverter I/O functions
3 Expert access only for experienced users
As far as the ability to visualize the parameters is concernediithe greup assignment of
the individual parameters must be taken into account. ParameteriR0004 is used for
the control (refer to the Grouping).
Grouping The parameters are sub-divided into groups according to'their functionality. This
increases the transparency and allows a parameteréo be quickly searched for.
Furthermore, parameter PO004 can be used to control'the ability to be visualized for
the BOP / AOP.
Main parameter area:
ALWAYS 0 all parameters
INVERTER |2 drive inverter parameters 0200 .... 0299
TECH_APL |5 technical applications / units 0500 .... 0599
COMMANDS (7 control commands, digital /O 0700 .... 0749 and
0800 .... 0899
TERMINAL |8 Analog inputs/outputs 0750 .... 0799
SETPOINT |10 Setpoint channel andframp-function gen. 1000 .... 1199
FUNC 12 Drive inverter functions 1200 .... 1299
CONTROL |13 Motor open4doop/closedzioop control 1300 .... 1799
COMM 20 Communications 2000 .... 2099
ALARMS 21 Faults, Warnings, monitoring functions" 2100 .... 2199
TECH 22 Technologicalcontroller (PID controller) 2200 .... 2399
BICO Description for Bineetor Input (BI), Binector Output (BO), Connector Input (Cl),
Connector Output (CO) and Connector Output / Binector Output (CO/BO), refer to
Section 3172.3
Bl Binector\Input
BO Binector Output
(¢]] Gonnectominput
co Connector Output
CO/BO Cohnector Output / Binector Output
Change state "P!" parameters can only be changed depending on the drive state. The parameter
value is not accepted if the instantaneous state is not listed in the parameter attribute
"Change state". For instance, the commissioning (start-up) parameter P0010 with the
attribute "CT" can only be changed in quick start-up "C" or ready "T" but not in run
"y
C Quick commissioning (start-up)
U Operation (run)
T Ready
QC. This parameter attribute identifies as to whether the parameter is included in the quick
commissioning (start-up) (P0O010 = 1).
No The parameter is not included in the quick commissioning (start-up)
Yes The parameter is included in the quick commissioning (start-up)

MICROMASTER 420 Operating Instructions
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Attribute Attribute
group

Active

Immediately

After
actuation

Description

This attribute is only of importance in conjunction with a BOP. The "Immediate"
attribute indicates that this value is already accepted when scrolling (when changing
the value with or ). Especially parameters which are used for optimization
functions have this property (e.g. constant voltage boost P1310 or filter time
constants). On the other hand, for parameters with the attribute "After actuation”, the
value is only accepted after first actuating the key . These include, for example,
parameters where the parameter value can have different settings/meanings (e.g. 4
selecting the frequency setpoint source P1000).

The value becomes valid by either scrolling with [@)] or
The value is only accepted by pressing

The attributes and groups are shown, in the parameter list, in
parameter. This is shown as an example in Fig. 3-2 using

er line of the
P0305.

Parameter number
Index
BICO (if exist)
f r Parameter text

Access level j

PO305[3] Rated motor current

Min: 0.01 Level:
CStat: C Datatype: Float Def: 3.25 1
’—b P-Group: MOTOR > Active: first confirm m.Yes Max: 10000.00
Group UActive | Wertebereich
CStat Datatype
Fig. 3-2 Header line for parameter P0305

42
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The interrelationship between access level PO003 and the grouping P0004 is

schematically shown in Fig. 3-3.

User access level
P0O003 =1 Standard

2 Bxtended 54504 = 5 po003 = 1
3 Expert
4 Service Parame@ers Ievgl 1 '
concerning the inverter unit
P0O004 =0

P0004 = 2, PO003 = 3

Parameters level 1, 2 and 3
concerning the inverter unit

(no filter function)
allows direct access
to the parameters.
For BOP and AOP
depending on the
selected access level

P0004 =(2

P0200 .

P0004 = 22
PID Controller

N

P0O004 = 21

Alarms, Warnings &
Monitoring '

/

P0O004 = 20 /

Communication
P2000 ... P2099

Inverter Unit @
P029¢

£
4 P0300 ... P0399
PO600 ... PO699

P0O004 = 2

Inverter Unit

Parame
concerni

ers level 1,2, 3 and 4
concerning the inverter unit

P0O004 =3
Motor Data

P0004 = 13

Motor Control <
P1300 ... P1799

</,

P0O004 =8
Analogue /O

P0750 ... P0799

P0O004 =10
Setpoint Channel &
Ramp Generator
P1000 ... P1199

‘ P0O004 =7

Commands and
Digital I/O

P0700 ... PO749
P0800 ... P0899

Fig. 3-3 4 Parameter grouping / access
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Interconnecting signals (BICO technology)

A state-of-the-art drive unit must be able to interconnect internal and external
signals (setpoint / actual values and control / status signal). This interconnection
functionality must have a high degree of flexibility in order to be able to adapt the
drive to new applications. Further, a high degree of usability is required, which also
fulfills standard applications. This is the reason that within the MICROMASTER
series of drive units, BICO technology (— flexibility) and fast parameterization
using parameters P0700 / P1000 (— usability) or P0719 (— combination
P0700/P1000) have been introduced to be able to fulfill both of these requirements.

Selecting the command source P0700 / selecting the setpoint source
P1000

The following parameters can be used to quickly interconnectisetpoints and control
signals:

» P0700 "Selection of command source"
» P1000 "Selection of setpoint source"

These parameters are used to define via which ihterface/the drive inverter receives
the setpoint or the power-on/power-off commandy, The interfaces, listed in Table
3-2 can be selected for the command soufce*R9700.

Table 3-2 Parameter P0O700

Parameter values | Significance / command source

0 Factory default

BOP (operatof panel, referdo Section 3.2.1)

Terminal strip
USS on BEOP link
USS on COMlink
CB on/COMlink

Dl IN|~

The following internal or &ternal sources / interfaces can be selected for the
frequency setpoint,soureé P1000. In addition to the main setpoint (1** position), a
supplementary,setpoint (2nd position) can be selected (refer to Table 3-3).

MICROMASTER 420 Operating Instructions
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Table 3-3

Parameter P1000

Parameter values

Main setpoint source

Significance

Supplementary setpoint source

No main setpoint

MOP setpoint (motorized
potentiometer)

Analog setpoint

Fixed frequency

USS on BOP link

USS on COM link

CB on COM link

No main setpoint

MOP setpoint

MOP setpoint

MOP setpoint

Analog setpoint

MOP setpoint

CB/on'COM link

66 CB on COM link

NOTE

» Communications between the AOP andMIGROMASTER are established using
the USS protocol. The AOP can be connected to both the BOP link (RS 232) as
well as at the COM link interface (R§:485) of the drive inverter. If the AOP is to
be used as command source or setpointysource then for parameter P0700 or
P1000, either "USS on BOP IinK! of "USS on COM link" should be selected.

» The complete list of all of the settingspossibilities can be taken from the
parameter list (refer to parameter list P1000).

» Parameters P0700 andiR1000, have the following default settings:
a) P0700 =2 (terminal strip)
b) P1000 =2 (analog setpoint)

In this case, théselection of the command source is made independently of the
selection of the frequency setpoint source. This means that the source to enter the
setpoint does Aot have to match the source to enter the power-on/power-off
command (e¢ommand source). This means, for example, that the setpoint (P1000 =
4) can begonneeted via an external device which is connected to the BOP link
interfacelvia USS and the control ON/OFF command, etc. is entered via digital
inputs(terminals, P0700 = 2).

CAUJTION

» When modifying P0700 or P1000, then the drive inverter also changes the
subordinate BICO parameters (refer to the parameter list for PO700 or P1000
and the appropriate tables)

» No priority has assigned between the direct BICO parameterization and
P0700/P1000. The last modification is valid.
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Selection of command/frequency setpoint PO719

Parameter PO719 represents a combination of the functionalities of the two
parameters PO700 and P1000. Here, it is possible to changeover the command
source as well as also the frequency setpoint source via a parameter change.
Contrary to PO700 and P1000, for parameter P0719, the subordinate (lower-level)
BICO parameters are not changed. This characteristic/feature is especially used by
PC tools in order to briefly retrieve the control authority for the drive without having
to change the existing BICO parameterization. Parameter P0719 "Selection of
command/frequency setpoint" comprises the command source (Cmd) anddhe
frequency setpoint (setpoint).

Table 3-4 Parameter P0719
Parameter values Significance .
Command source Setpoint‘Seurce|(ffequency source)
0 Cmd = BICO parameter Setpoint£BICO parameter
1 Cmd = BICO parameter Setpoint = MOP setpoint
2 Cmd = BICO parameter Setpoint =/Analog setpoint
3 Cmd = BICO parameter Setpoint = Fixed frequency
4 Cmd = BICO parameter Setpoint = USS BOP link
5 Cmd = BICO parameter Setpoint = USS COM link
6 Cmd = BICO parameter Setpoint = CB COM link
10 Cmd = BOP Setpoint = BICO parameter
11 Cmd = BOP Setpoint = MOP setpoint
12 Cmd = BOP Setpoint = Analog setpoint
64 Cmd = GB on"COM link Setpoint = USS on BOP link
66 Cmd = CB omyCOMlink Setpoint = USS on COM link

NOTE

» The complete list of all'of the possible settings can be taken from the parameter

list (refer to theyparameter list, P0719).

» Contrary tosparameter P0700 and P1000, subordinate BICO parameters are not
changedifor parameter P0719. This characteristic/feature can be used during
servicegifitheseontrol authority must be briefly and quickly re-assigned (e.g.
selecting afd executing the motor data identification routine using a PC-based

toal).
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BICO technology

Using BICO technology (English: Binector Connector Technology), process data
can be freely interconnected using the "standard" drive parameterization. In this
case, all values which can be freely interconnected (e.g. frequency setpoint,
frequency actual value, current actual value, etc.) can be defined as "Connectors"
and all digital signals which can be freely interconnected (e.g. status of a digital
input, ON/OFF, message function when a limit is violated etc.) can be defined as
"Binectors".

There are many input and output quantities as well as quantities within(the’control
which can be interconnected in a drive unit. It is possible to adapt theydrive, 6 the
various requirements using BICO technology.

A binector is a digital (binary) signal without any units and which(ean either have
the value 0 or 1. Binectors always refer to functions whereby they arefsub-divided
into binector inputs and binector outputs (refer to Fig. 3-4). ln this'ease, the
binector input is always designated using a "P" parameter plus\attribute "Bl" (e.g.:
P1035 BI: Enable MOP (UP-command)), while the binector output is always
represented using an "r" parameter plus attribute "BO" (exg.: r2032 BO: CtrlWrd1
from BOP link (USS)).

As can be seen from the examples above, the(inector parameters have the
following abbreviations in front of the parameterinames:

» Bl Binector Input, signal receiver ({P*sparameters)

— The Bl parameter can be interconhectedywith a binector output as source, by
entering the parameter number ofgthetbinector output (BO parameter) as
value in the Bl parameter.

» BO Binector Output, signal sgurge (“f" parameters)

— The BO parameter canbeyused as'source for Bl parameters. For the
particular interconnection the BO parameter number must be entered into
the Bl parameter.

Example:

Wiring BO parametef 12082 to Bl parameter P1035

— P1035 = 2032.

If the BO parameter cantains several bits, the bit number must be entered in the
Bl parametér in addition to the parameter number when wiring a single digital
signal (here for'example: P1035 = 2032.13).

Abbreviatignlandisymbol | Name Function
Bl )__ 21 Binector input Data flow
(signal receiver) —>
Pxxxx
Function
BI: ...
BO,. [ ) Binector output Data flow
(signal source) —
IXXXX
Function
BO: ...
Fig. 3-4 Binectors
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A connector is a value (16 or 32 bit), which can include a normalized quantity
(without dimension) as well as also a quantity with associated units. Connectors
always refer to functions whereby they are sub-divided into connector inputs and
connector outputs (refer to Fig. 3-5). Essentially the same as the binectors, the
connector inputs are characterized by a "P" parameter plus attribute "CI" (e.g.:
P0771 Cl: DAC); while the connector outputs are always represented using an "r"
parameter plus attribute "CO" (e.g.: r0021 CO: Smoothed output frequency).

As can be seen from the examples above, connector parameters have the
following abbreviations in front of the parameter names:

» Cl Connector Input, signal sink ("P" parameters)

— The Cl parameter can be interconnected with a connector outputias source,
by entering the parameter number of the connector output{(CO%parameter)
as value in the Cl parameter (e.g.: PO771 = 21).

» CO Connector Output, signal source ("r" parameters)

— The CO parameter can be used as source for Cl parameters. For the
particular interconnection, the CO parameter number must be entered in the
Cl parameter (e.g.: PO771 = 21).

Further, MICROMASTER has "r" parameters where several binector outputs are
combined in a word (e.g.: r0052 CO/BO: Statustword \1)¢ This feature reduces, on
one hand, the number of parameters and simplifies‘parameterization via the serial
interface (data transfer). This parameter is ftirther ‘c¢haracterized by the fact that it
does not have any units and each bit represents a digital (binary) signal.

As can be seen from the examples of parameters, these combined parameters
have the following abbreviation in front ofithe parameter names:

» CO/BO Connector Output / Binector Output, signal source ("r"
parameters)

— CO/BO parameters can be used as source for Cl parameters and Bl
parameters:

a) In order to interconpectiall of the CO/BO parameters, the parameter
number mustdejentered into the appropriate Cl parameter (e.g.:
P2016[0] = 52),

b) When intgrconpecting a single digital signal, in addition to the CO/BO
parafetefnumber, the bit number must also be entered into the Bl
parameter. (e.g.: P0731 = 52.3)

Abbreviatig@?andsymbol | Name Function
cl :| Connector input Data flow
(signal receiver) —>
Pxxxx
Function
Cl: ...
co. e > Connector output Data flow
(signal source) —>
IXXXX
Function
CO: ...
co Binector/connector Data flow
BO B output > rxxxx
(signal source) .
Functions
CO/BO: ...

Fig. 3-5 Connectors
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In order to interconnect two signals, a BICO setting parameter (signal receiver)
must be assigned the required BICO monitoring parameter (signal source). A
typical BICO interconnection is shown using the following examples (refer to Fig.
3-6).

Connector output (CO) ===> Connector input (Cl)

ClI: Main setpoint

Function |CO: Act. ADC after scal. [4000h] P1070 Function Y
L [70755 (755)
P1070 = 755

Binector output (BO) ===> Binector input (BI)

BO: Ctrlwrd1 from BOP link (USS)

—{r2032 )

Function

P0840 =2032.0

Function

CO/BO: Act. status word 1

Funci r0052
unction 10052
unction of digital output 1

P0731 Function

; (52:3)
Fig. 3-6 BICO connectio
NOTE
BICO parameters with t , BO or CO/BO attributes can be used a multiple

3
O
&

L 4
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Reference quantities
Parameter range: P2000 - P2002

When being output or read-in by the drive inverter, physical quantities are
normalized or de-normalized. This conversion is made directly by the particular
interface using the reference quantities. The normalization / de-normalization is
carried-out for the following interfaces:

Table 3-5 Normalized interfaces

Interface 100 %
Analog input (voltage input) 10V

Analog output (current output) 20 mA
uss 4000 h
CB 4000 h

Further, a normalization is carried-out for a BICO connectien if the connector
output (CO) represents a physical quantity and the €onnector input (Cl) a
normalized (percentage) quantity (e.g. PID controller): A de-normalization is
carried-out if the inverse applies.

Reference quantities (normalization quantiti€s)are\intended to allow setpoints and
actual signals to be represented in a uniform;¥standard way (normalization / de-
normalization of physical quantities suchasysetpoint and actual frequency). This
also applies to permanently set parameters that are assigned the "percentage”
units. A value of 100 % corresponds dn,thisycase to a process data value PZD of
4000 h (USS or CB) or a current value/ofi20 mA (analog output) or a voltage value
of 10 V (analog input). The folléwing reference parameters and permanently saved
reference values are available:

Table 3-6 Normalization functions

Parameter Designation Value (100 % / 4000 Units
h)

P2000 Reference frequency P2000 Hz

P2001 Reference'voltage P2001 \%

P2002 Reference current P2002 A

- Reference speed P2000 » 60 / r0313 RPM

- Reference temperature 100 °C °C

- Reference energy 100 kWh kWh

MICROMASTER 420 Operating Instructions
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Example

The normalization / de-normalization via the "USS to BOP link" serial interface is
shown using the reference frequency P2000.

If the connection between two BICO parameters is closed (directly using BICO
parameters or indirectly using P0719 or P1000), that have a different
representation/notation (normalized representation (hex) or physical representation
(Hz)), then the following normalization is made in the drive inverter to the target

value:
P2016
r0021 [0]
| uss-PzD _ r0021[Hz]
_._| S>> E} " BOP-Link y[HeX]_—PZOOO[Hz] 4000[Hex]
5 EH
X[Hz] y[Hex]

2015
USS-PZD [0l P1070 r2045[1]

BOP-Link DS P F— yHIs

2l 4000[Hex]
[3] ;

x[Hex] VIHA]

2000

Fig. 3-7 Normalization / de-normalization

Note

» Analog values are limited to 10 V ori20 mA™A maximum of 100 % can be output
/ read-in referred to the appropriateyrefésence values as long as no DAC/ADC
scaling (factory setting) was made,

» Setpoints and actual valug’'sighalsivia the serial interface:

+ When transferring thisidata via the PZD part, it is limited to the value 7FFF h.
This is the reason that theymax. value 200 % is referred to the reference
value.

+ When transferring this'data via the PKW part, it is transferred as a function of
the data type and units:

» Parameter R1082 (max. frequency) limits, in the drive inverter, the frequency
independentlytef thesreference frequency. This is the reason that when P1082 is
changed (factory'setting: 50 Hz), then the P2000 (factory setting: 50 Hz) should
always beradapted. For instance, if for a NEMA motor the parameter is set to 60
Hz and_P2000 s not changed, then the analog setpoint / actual value at 100 %
or a sgtpoint/actual value signal at 4000 h is limited to 50 Hz!
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3.2 Operator panels for MICROMASTER

MICROMASTER drive units can be optionally equipped with a BOP (Basic
Operator Panel) or AOP (Advanced Operator Panel). The AOP distinguishes itsel
as a result of a plain text display which simplifies operator control, diagnostics as
well as also commissioning (start-up).

SIEMENS L 2

RUNNING we
P00 F=HI Hz
1=48 RPM=1500
V=400v

150.00

P

Fig. 3-8 Operator panels

Q

3.21 Description of the BOP (Basic O t nel)

The BOP, available as option, allows drivelinverter parameters to be accessed. In
this case, the Status Display Panel (SD e removed and the BOP either
inserted or connected in the door of a cabinet using a special mounting kit
(operator panel - door mounting kit he Attachment A).

he BOP. This allows the

et-up for a particular application. In addition to
t includes a 5-digit LCD display on which the

the keys (refer to Sectio Q)i
parameter numbers rxxxx PXXxx, parameter values, parameter units (e.g. [A],
[V], [Hz], [s]), alarm A t messages Fxxxx as well as setpoints and actual

XX
values.
NOTE
» Contrary to 31% r the BOP, parameters do not have to be set or taken
i i i

hen establishing the communications between the BOP and

Parameter values can be change
MICROMASTER drive unit @

have a local memory. This means that it is not possible to save
set on the BOP.
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Description of the AOP (Advanced Operator Panel)

An AORP (this is available as option) has the following additional functions with
respect to a BOP:

>

YV VY VYV VYV

Multi-language and multi-line plain text display

Units are additionally displayed, such as [Nm], [°C], etc.

Active parameters, fault messages, etc. are explained

Diagnostics menu to support troubleshooting

The main menu is directly called by simultaneously pressing keys Fn.and/P
Timer with 3 switching operations per entry

Up to 10 parameter sets can be downloaded / saved

Communications between an AOP and MICROMASTER are realized using the
USS protocol. An AOP can be connected to the BOP link (RS¥®32) as well as to
the COM link interface (RS 485) of the drive inverter.

Multi-point capable coupling to control (open-loop) and visualize up to 31
MICROMASTER drive inverters. The USS bus must;iin this case, be configured
and parameterized via the drive inverter terminals ofithe“COM link interface.

Please refer to Sections 3.2.3, 3.2.4 and the AOP Manual for additional details.

NOTE

» Contrary to the BOP, for the AOP, the commumications parameters of the
particular interface must be taken intojaccount.

» When inserting / connecting to the drive inverter, the AOP automatically
changes the parameter P2012 (USS-RPZD length) to 4 corresponding to the
interface.

COM link: P2012[0]
BOP link: P2042[1]
» For DriveMonitor, the default'value for the USS-PZD length is set to 2. This

results in a conflict if the?AOPYand the DriveMonitor are operated, alternating, at
the same interface.
Remedy: Increasg the WISS-PZD length to 4.
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3.2.3 Keys and their functions on the operator panel (BOP / AOP)

Operator Function Effects

panel/key
A1) .

r Dﬂﬂﬂ Ingtlac?ut:s The LCD displays the settings currently used by the converter.
Hz

Pressing the button starts the converter. This button is disabled by default.
Start Activate the button:
o converter BOP: PO0700=1or P0719=10... 16
AOP: P0700 =4 or P0719=40...46 on BOP link
P0700 =5 or P0719 =50 ... 56 on COM link

OFF1 Pressing the button causes the motor to come to a standstill at the
selected ramp down rate.
Activate the button: see button "Start converter'

o Stop OFF2 Pressing the button twice (or once long) catises the motor to coast to a
converter A
standstill.
BOP: This function is always enabled
(independent of P0700 or PO719);

Press this button to change the direction 6f rotation of the motor. Reverse is
indicated by a minus (-) sign or a flashing'decimal point. Disabled by default.
Activate the button: see button "Start, converter".

Change
direction

®

In the "Ready to power-on" state, when, thisikey is pressed, the motor starts and
@ Jog motor | rotates with the pre-set jog frequeneys, I'he motor stops when the button is
released. Pressing this buttenwhen the motor is running has no effect.

This button can be used toiewgadditional information.

It works by pressing and Holding the button. It shows the following, starting from

any parameter during operation:

. DC link voltage (indicated by'd — units V).

. output current. (A)

. output freguieney, (Hz)

. output véltage (indicated by o — units V).

. The value'selected in PO005 (If PO0O05 is set to show any of the above (1 - 4)
then thisywill natbe shown again).

@ Functions | qditionakpresses will toggle around the above displays.

Jump/Function

From any parameter (rxxxx or Pxxxx) a short press of the Fn button will
immediately jump to r0000, you can then change another parameter, if required.
Upon returning to r0000, pressing the Fn button will return you to your starting
point:

Acknowledgement

If alarm and fault messages are present, then these can be acknowledged by
pressing key Fn.

O »ON =

o Afcess Pressing this button allows access to the parameters.
parameters
° In\cl:;Ieua:e Pressing this button increases the displayed value.
° DeV(;rlelzjise Pressing this button decreases the displayed value.
®+° AOP menu | Calls the AOP menu prompting (this is only available for AOP).
Fig. 3-9 Operator panel keys
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3.24

Changing parameters using the operator panel

The way that parameter P0719 can be changed will now be described; please use

this description as a basis when setting all of the other parameters using the BO

Changing P0004 — parameter filter function

Step

1 Press ° in order to access the parameter

LUl

2 press @ until P0004 is displayed

3 Press ° in order to reach the parameter value level

4 Press °or ° in order to obtain the required value

5 Press ° to acknowledge the value and to save the value

6 The user can only see the command parameters.
Changing an indexed parameter P071
setpoint

g the command/frequency

Step

Result on the display

L]

1 Press ° in order to access the para r 0 UU U
Hz
Pif)

2 Ppress @ until PO719 is disp P0O7189
e
Py

3 Press ° in order to rea meter value n000
L

4 Press ° in order pl currently set value D

5 Press °or rder to obtain the required value 1=
Pt

6 Press cki ledge the value and to save the value PU-, } 9
e
Pl

7 Pr 1 0000 is displayed 0000
He

in order to return to the operating display
e display which the customer has defined)

ig. 3810 Changing parameters using the BOP

TE

The BOP sometimes display = PUSY when changing parameter values. This
means that the drive inverter is presently handling another higher-priority task.

MICROMASTER 420 Operating Instructions
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3.3 Block diagram O

1/3 AC 200 - 240 V
3 AC 380 -480V

SI

L/L1, N/L2

o +10V s
1 L1, N/L2, L3V
Q; oV
2 3
>47kQ - o—ADCH |
3 A/D BOP link
o ADC-
7]
External 24 V
DNt 4 o DINT_ |
5 5
|~ DIN2 o | o DIN2 |
6 ¢ o
|~ DiNg | o _DIN3 |
7 7
+ 5
T 24V Output +24 V B
- IPNP______ O max. 100 mA o 2
8 (isolated) DC+ &
or 8
NPN Output 0 V x
L o, e O max. 100 mA 0 S
9 9 (isolated) N O
[a]
._l |]_.
30 VDC /5 A (resistive) o OR“'B
250 V AC /2 A (inductive)  Relay o RLI-C
11
. DAC+ =
0-20mA 2
max. 500 Q ~_DAC- 3~
M3
. O
" Zz
485 COM link
The analog input circuit can b
alternatively configured to 1
provide an additional digita i PE u,v,w
i DIN4): :
nput ( ) ) CB --4 automatic
Option

Fig. 3-11 . MICROMASTER 420 — block diagram
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34 Factory setting

The MICROMASTER drive unit is shipped from the
plant with a Status Display Panel (SDP, refer to Fig.
3-12). The SDP has two LEDs on the front panel
which display the operating state of the drive inverter
(refer to Section 4.1).

When MICROMASTER is shipped from the plant with
the SDP functioning, it can be operated without any
additional parameterization. In this case, the drive
inverter default settings (which depend on the drive
inverter type / size) match the following data of a 4-

pole motor:

» Rated motor power P0307
» Rated motor voltage P0304
» Rated motor current P0305

» Rated motor frequency P0310

(We recommend a Siemens standard motor.)
Further, the following conditions must be fulfilled:

» Control (ON/OFF command) via digital 4 (refer to Table 3-7)
» Setpoint input via analog input 1 P1000 = 2
> Induction motor \ P0300 = 1
» Self-cooled motor K P0335=0
» Motor overload factor P0640 = 150 %
» Min. frequency @ P1080 =0 Hz
» Max. frequency P1082 = 50 Hz
» Ramp-up time P1120=10s
» Ramp-down time P1121=10s
» Linear V/f characteristi P1300=0
Table 3-7 Pre-assi ne digital inputs
Digital inputs L 4 minals Parameter Function Active
P0700 =2 Terminal strip Yes
P0701 =1 ON/ OFF1 Yes
Digital inpu 6 P0702 =12 Reversing Yes
Digital input 3 7 P0703 =9 Fault acknowledge Yes

Digit@ Via ADC P0704 =0 Digital input disabled No

%
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If the various prerequisites are fulfilled and the appropriate conditions present, then
after the motor has been connected and the power connected, then the following is
possible with the factory setting:

> The motor can be started and stopped (via DIN1 with external switch) O
» The direction of rotation can be reversed (via DIN2 with external switch)

» Faults reset (via DIN3 with external switch)

» A frequency setpoint can be entered (via ADC with external V'S

potentiometer, default ing of
the ADC: unipolar volt ut)
» The frequency actual value can be output  (via DAC, \

DAC output: curr utput)
The potentiometer and the external switches can be connected thr the drive

inverter internal power supply, as shown in Fig. 3-13.

Fig. 3-13 Recommend
If settings have to be made which go beyond the factory setting, then depending on

the complexity of the on, when commissioning the drive system, the
particular function description as well as the parameter list including function charts
must be carefufly,taken into consideration.

Q
o
&

L 4
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3.5 Commissioning
A differentiation is made between the following scenarios when commissioning O
MICROMASTER:
» 50/60-Hz changeover » Quick commissioning 0
» Motor data identification » Calculating the motor / control data
» Series commissioning » Commissioning the application 'S

\%
Carry-out checklist @

NEMA motor
60 Hz / Hp

no

50/60 Hz setting
Section 3.5.1

!

Quick commissioning
Section 3.5.2

Motor weight

h 4
Series commissioning
Section 3.5.6

no

P0340 = 1

Application commissioning
Section 3.5.5

End of commissioning

Fig. 3-14 Procedure when commissioning
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When commissioning, initially, a quick commissioning should be carried-out. The
actual application should only be commissioned if the drive inverter — motor
combination provides a satisfactory resuilt.

If the drive is to be commissioned from a defined state, then the drive inverter can
be reset to the initial state when it left the plant. This is done as follows:
» Reset parameters to the factory setting (refer to Section 3.5.7)

Check list

The following check list is intended to help you to simply commissien
MICROMASTER and to guarantee a high degree of availability:

» For all activities relating to ESDS measures
» All of the screws must have been tightened to their specified torque.

> All connectors / option modules have been correctly inserted and interlocked /
screwed into place.

» The DC link pre-charging must have been completed:

» All of the components are grounded at the locations prévided and all of the
shields have been connected.

» MICROMASTER has been designed for defined megchanical, climatic and
electrical ambient conditions. The limit valuesymay, neither be exceeded in
operation nor during transport. The following,must always be carefully
observed:

+ Line supply conditions
+ Level of pollutants and contaminants

+ Gases and vapors that can have amegative impact on the function of the
drive inverter

Climatic ambient conditions
Storage / transport

Shock stressing

Vibration stressing
Ambient temperature

+ Installationsaltitude

* & & o o

In order to ensure thabtthe drive inverter is successfully commissioned, in addition
to completely:.carrying-out all of the installation work, it is important to note that the
drive inverter mayynot be disconnected from the line supply while parameterizing
the drive(unit. if commissioning is interrupted due to a power failure, then
parametersycould be lost. In this case, commissioning must always be re-started (it
may be mnecessary to restore the parameters to the factory setting (refer to Section
5.7

NOTE
When using output reactors, the pulse frequency may not be set higher than 4 kHz.

The following parameter setting is mandatory when using an output reactor:
P1800 = 4 kHz , P0290 = 0 or 1

MICROMASTER 420 Operating Instructions
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3.5.1

\Q \ 4 \ 4 \ 4
Power in kW Power in kW Power in hp
Frequency 50 Hz Frequency 60 Hz Frequency 60 Hz

50/60 Hz setting

The frequency setting made in the factory can be adapted to the North American

O

market, without requiring any parameterization using an operator panel or PC tooo

using the 50/60 Hz DIP switch (refer to Fig. 3-15).

SRR H RN
T S TR
’?fTTT

Ll [l

. 4
12 13 1% 15 ___50/60 Hz DIP switch
1 for frequency setting @
|

Fig. 3-15 DIP switch to change-over between 50/60 Hz

The switch determines the value of parameter PO1 sponding to the
following diagram (refer to Fig. 3-16). Besides®01 after the power supply
voltage has been switched-in, the 50/60 Hz DI i etermines the 50/60 Hz

setting (value of parameter P0100).

Quick
commissioning
P0010 =1

yes

no
b 4

no_~" P0100 = 1
?

yes

P0100 =0 P0100 =2 P0100 =1

¥ Fig. 3-16 Mode of operation of the 50/60 Hz DIP switch in conjunction with P0100
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By changing the setting of 50/60 Hz DIP switch, after the drive inverter has been
powered-down/powered-up, the parameters for the rated motor frequency P0310,
max. frequency P1082 and reference frequency P2000 are automatically pre-set.
In addition, the rated motor parameters as well as all of the other parameters which
depend on the rated motor parameters, are reset. The units of the power
parameters are, depending on P0100, are either interpreted as kW value or hp
value.

3.5.2 Quick commissioning

If there is still no appropriate parameter set for the drive, then a quick
commissioning must be carried-out including a motor data identifieation foutine.
The following operator units can be used to carry-out quick commissioning:

» BOP (option)

» AOP (option)

» PC Tools (with commissioning software STARTER, DriveMonitor)

When the quick commissioning is carried-out, the motor =drive inverter is basically

commissioned; the following data must be obtained{ modified or entered before
quick commissioning is started:

» Enter the line supply frequency

Enter the rating plate data

Command / setpoint sources

Min. / max. frequency or ramp-up / ramp-dewn time
Control mode

Motor data identification

YV VYV V V

Parameterizing the drive with BOR'or AOP

The frequency inverter is‘adapted to the motor using the quick commissioning
function and important technelogical parameters are set. The quick commissioning
shouldn't be carried-outdf the,rated motor data saved in the frequency inverter
(4-pole 1LA Siemens metgr, star circuit configuration £ frequency inverter (FU)-
specific) match the gating,plate data.

Parameters, designatedwith a * offer more setting possibilities than are actually
listed here. Refér to'the parameter list for additional setting possibilities.

Factory setting
v
P0003 =2 User access level * \;

1 Standard: Allows access into most frequently used parameters
2 Extended: Allows extended access e.g. to inverter I/O functions
3 Expert (For expert use only)

P0O040/= 1 Commissioning parameter * 0
0 Ready
1 Quick commissioning
30 Factory setting
NOTE

P0010 should be set to 1 in order to parameterize the data of the motor rating
plate.
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<_P0100 =... >

P0100=1, 2

P0100=0

A4

Europe/ North America 0
(enters the line supply frequency)
0 Europe [kW], frequency default 50 Hz
1 North America [hp], frequency default 60 Hz
2 North America [kW], frequency default 60 Hz
NOTE
For P0O100 = 0 or 1, the setting of switch DIP2(2)
determines the value of P0100 (refer to the

| 50/60 Hz DIP switch
for frequency setting

P0304 =...| [P0304 =...

parameter list).

Rated motor voltage FU-spec.
(Nominal motor voltage [V] from rating
plate)

The rated motor voltage on the rating
plate must be checked, regarding the
star/delta circuit configuration to ensure
that it matches with the circuit -
connection configured at the motor S

090L IP55 Th.CLF
60 Hz 460V /A

_|| Rated motor current

1I5kW 34 A
cos(p 0,81 17204min
440-480 V 5

terminal board D-91054 Erlang:
[FU-spec.
(Nominal motor current [A] from rating

36-33A

.|| Rated motor power

0309 =..!
_________

A,

]

plate)

FU-spec.
(Nominal motor power [kW/hp] fro
rating plate)
If PO100 = 0 or 2, value will be in kY
P0100 = 1, value will be in in hp.

.|| Rated motor cosPhi

[FU-spec|

(Nominal motor power factor (cos
If the setting is 0, the i
P0100 = 1,2: P0O308

[FU-spec|

Rated motor effigie
(Nominal motor e
Setting 0 causesd
P0100 = 0: PO

r alculation of value.
significance, no entry required.

50.00 Hz

Rated mot ed y
(Nomipal motor ffequency in [Hz] from rating plate)
Pole pai ecalculated automatically if parameter is changed.

FU-spec.

peed
otor speed in [rpm] from rating plate)
uses internal calculation of value.

F

Selects motor cooling system used)
0 Self-cooled: Using shaft mounted fan attached to motor
1 Force-cooled: Using separately powered cooling fan

Motor overload factor | 150 % |
(Motor overload factor in [%] relative to PO305)

This defines the limit of the maximum output current as a % of the rated motor
current (P0305).
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P0700 =...

P1 ooéz

P1 oagz

A4

P1082=... |

A 4

P1120 =...
P112‘1 =.
P113; =..

Y

P1300 =...

v

Selection of command source 2
0 Factory default setting
1  BOP (keypad)
2 Terminal
4 USS on BOP link
5 USS on COM link
6 CBon COM link
Selection of frequency setpoint 2@
1 MOP setpoint
2 Analog setpoint
3 Fixed frequency
4 USS on BOP link
5 USS on COM link
6 CBon COM link

Min. frequency

(enters the minimum motor frequency in Hz)
Sets minimum motor frequency at which motor will i tive of frequency
setpoint. The value set here is valid for both clockwise a nticlockwise rotation.

Max. frequency 50.00 Hz

(enters the maximum motor frequency in Hz)

Sets maximum motor frequency at whic t n irrespective of the
frequency setpoint. The value set here is th clockwise and
anticlockwise rotation.

10.00 s

Ramp-up time

(enters the ramp-up time in s)
Time taken for motor to acceler
frequency (P1082) when no ro

fro ndstill up to maximum motor

is used.

10.00 s

elerate from maximum motor frequency (P1082) down

Ramp-down time
(enters the decelerati
Time taken for moto
to standstill when no

sunding is used
5.00 s

OFF3 ramp-down
(enters the fast amp-down time in s)

Defines ramp-dow, from maximum frequency to standstill for OFF3
command.

Contrgl made 0
r

(enters ifed control mode)
0 withylinear characteristic
ith FCC
f parabolic characteristic

ith programmable characteristic

Q>®

64
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P3900 = 1 End of quick commissioning 0 O

(start of the motor calculation)
0 No quick commissioning (no motor calculations)
1  Start quick commissioning with factory reset
2  Start quick commissioning
3 Start quick commissioning only for motor data

NOTE

L 4
For P3900 = 1,2,3 — P0340 is internally set to 1 and the appropri
calculated (refer to the parameter list P0340).
v
ENDE End of quick commissioning/ drive setting
If additional functions must be implemented at the drive inve%@ use the

instructions in Section 3.5.5 "Commissioning the application™ ommend this

procedure for drives with a high dynamic response.. 0

WARNING
The motor data identification routine (refer to ion 4) may not be used for

loads which are potentially hazardous (e.g. sus loads for crane
applications). Before the motor data ident i n is started, the potentially
hazardous load must be carefully secur . by lowering the load to the floor or
by clamping the load using the motor h brake).

=

NOTE

» The precise equivalent circuit diagr, ata are extremely important for the
voltage boost of the V/f c eri The equivalent diagram data can only be
estimated from the rating e data. This is the reason that the equivalent
circuit diagram data are, ¢
- determined using the

ata identification routine (refer to Section 3.5.4),

Depending @n the setting of parameter P0100, either P0308 or PO309 is

or
- entered from the @a sheet (refer to Section 3.5.3).

» Parameter P03@’0 are only visible using the BOP or AOP if P0003 > 2.
displayed.

50307 and all other power data are either interpreted as kW

- plate / power plate data is shown in Fig. 3-17. The precise
and explanation of this data is defined in DIN EN 60 034-1.

P0310 PO304

E_%H_E ‘M— [E[ \\]JS} 3-Mot.  1LAT0964-4AAT0 @@

EO107/471101 01 001 IEC/EN 60034
D-91054 Erdang(n ;50 1M B3 090L IPS5 Th.CLF

50 Hz 2300400 V AJY 60 Hz 460 V )\
() 15kW593.4A 1,75KW 3.4 A &
cis( 0,81 | 1420/min cos(p 0,81 1720/min
220-24cf38c[ 42 v i1y 440-480 V A

6,2-5,4/].6-3.2 A 3.6-33A

P0307 | PO305
PO308 PO311

Fig. 3-17 Example of a typical motor rating plate
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In order to ensure a straightforward, successful commissioning, it is important that
the circuit connection in the motor terminal box (refer to Fig. 3-18) matches the
rated motor voltage entered in P0304 or the rated motor current P0O305.

IEC Motor
o | ut
lowz Quz Qv |
! | Delta connection
| '
Db SAb b I
W1

e U1
W2 U2 V2 !
- QO 0O |
bur v W1 | Star connegtion
I
:_$-_?-_?_ V1

W1

e.g.: Volts 230 V (Delta connection) / 400 V 4«Star cennection)

NEMA Motor T
Connected
i T
Volts U vV | W together €onnection T4
7
low T 0T T T T T XY
high T, T, T T1'T7|T2'T8|T3'T9 Y T
T."% 8
e.g.: Volts 230 V YY (low) / 460V Yafhigh) . F 2 TR
3 2
T1
Connected . A
Volts U \/; W together Connection T, TT4
low T T T, | Ty Tl | Pl T : AA !.Te 7.‘_
high T T, T3 T, |T5'T8 | Te'Tg A T, T Ts T,
Fig. 3-18 Motor terminalibox

The following.mustbe noted when entering the rating plate data or the ESB data:

» The pated motor voltage P0304, the rated motor current PO305 and the stator
resistance P0350 must always be entered in accordance with the motor circuit

configuration (either delta or star).

Ifithe rated motor data that is available (P0304, P0305, P0350) does not match
the motor circuit configuration, then the appropriate conversion (refer to Fig.
3-19) must be made and then entered.

NQOTE

The outer conductor voltage/phase-to-phase voltage (voltage U, between outer
conductors L1, L2) and the outer conductor current (phase current) |, are always
specified on the rating plate.

MICROMASTER 420 Operating Instructions
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1 1
h=l2=1ls |1,A=—,§|1,Y |12:|23:I31:—,g'l1
Ur2 =U23 =U31=y3- Uy Ui2,a = %3 U2,y U12 =Ua3 U3¢
Uiz Z12y Uiz _2
Uiz 5.7 _Z1n, Ug _2 7

I #2677 h 8

Fig. 3-19

Star / delta circuit configurations

87 Hz characteristic

When a motor with a delta circuit configuration (€. gWVna, motor = 230 V) is fed from a
frequency inverter, where the rated voltage €oerresponds to the star circuit
configuration (e.g. 400 V frequency invester), then it is important to proceed as
follows and observe the following:

>
>

>
>

The motor must have the appropriate, voltage strength.

Above the rated motor frequency, the iron losses in the motor increase over-
proportionally. This is the reason that above this frequency, the thermal motor
torque should be reduced.

For the quick commissioning, the rating plate data for the delta circuit
configuration should beyentered or the rating plate must be appropriately
converted.

The drive inverter must beadesigned for the higher current (delta circuit
configuration).

The 87 Hz gharacteristic is independent of the control type.

When usinggthe,87°Hz characteristic, the mechanical motor limits must be
taken into @ccount (refer to Catalog M11).

For the 87 Hzcharacteristic, the ratio between the voltage and frequency (V/f
characteristic) remain constant. This is the reason that the following relationships

apply:
U
A PNt = Uit PNna P = power
U Una
N1 f = frequency
(4000) Un1 = speed
fu= 2 fa n = spee
Una Una p = pole pair No.
(230 V)
s
60 {7}
min
nN1= (fn1—fna)+ N
» f P
fNA fN1
(50 Hz) (87 Hz)
Fig. 3-20 V/f characteristic
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Table 3-8 Example 1LA7060-4AB10
Delta circuit 87 Hz Star circuit
configuration characteristic configuration
P0304 | Rated motor voltage 230V 400 V 400 V
P0305 | Rated motor current 0.73 A 0.73A 0.42 A
P0307 | Rated motor power 120 W 207 W 120 W
P0308 | Cos ¢ 0.75 0.75 075 7|
P0310 | Rated motor frequency 50 Hz 87 Hz
P0311 | Rated motor speed 1350 RPM 2460 RPM M
P0314 | Motor pole pairs 2 2 2
Contrary to the BOP, AOP operator panels or commissioning t gram
DriveMonitor, the STARTER commissioning (start-up) prog offers a mask-

are using MICROMASTER for the first time. On the ofl

orientated quick commissioning, which is especially adv. e
han
m

DriveMonitor offer, in conjunction with the drive inv
quick commissioning where the user is navigated t

above.

for users who

BOP, AOP and

e eter-orientated
(o) e menu tree mentioned

NOTE

The MICROMASTER series of drive uni

$

O
Q>®

L 4

68

>
N
O

S

ilable for 3-ph. 690 V AC.
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3.5.3

Calculating the motor / control data

Internal motor / control data is calculated using parameter P0340 or, indirectly
using parameter P3900 (refer to Section 3.5.2) or P1910 (refer to Section 3.5.4).
The functionality of parameter P0340 can, for example, if the motor weight or the
stator resistance is known. The following settings are possible for P0340:

0  No calculation

1 Complete parameterization

For the complete parameterization (P0340 = 1), in addition to the motof’/ centrol
parameters, parameters are also pre-assigned which refer to the motor¥ated data
(e.g. torque limits and reference quantities for interface signals).

Table 3-9 Parameter for motor/control data

P0340 =1
P0344 Motor weight X
P0346 Magnetization time

P0347 Demagnetization time

P0350 Stator resistance (line-to-line)
P0611 Motor |2t time constant

P1253 Vdc-controller output limitation

P1316 Boost end frequency

P2000 Reference frequency
P2002 Reference current

XX | XXX | X | X]| X

NOTE

» When exiting the quick commissiofing with P3900 > 0 (refer to Section 3.5.2),
internally P0340 is set togl (complete parameterization).

» For the motor data identification (refer to Section 3.5.4), after the measurement
has been completed, internallypP0340 is set to 3.
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Motor data identification (stator resistance)

MICROMASTER has a measuring technique which is used to determine the stator
resistance:

We urgently recommend that the identification routine is carried-out for control-
related reasons. For example, the stator resistance is extremely important for the
voltage boost for the V/f characteristic. The motor data identification routine should
be executed, especially if long feeder cables or if third-party motors are being used.

After selecting the motor data identification using parameter P1910, alarm.A@541 is
immediately generated. The motor identification routine is started byythe*ON
command and different excitation signals are impressed in the motor (BC and AC
voltages). This measurement is carried-out with the motor at a standstill and it
takes, including the data calculation per selection (P1910 = 1) between 20 s ... 4
min. The identification time depends on the motor and increasesywith'its size.

The motor data identification routine must be carried-out withthe motor in the cold
condition so that the motor resistance values saved can(be assigned to the
parameter of the ambient temperature. Only then is correct temperature adaptation
of the resistances possible during operation.

The motor data identification routine operates with the results of the "Complete
parameterization" P0340 = 1 or the motor equivalent diagram data which was last
saved. The results become increasingly bgtter the,more times that the identification
routine is executed (up to 3 times).

WARNING

> ltis not permissible to carry-out the metor identification routine for loads which
are potentially hazardous (e.g. sUspended loads for crane applications). Before
starting the motor data identification rottine, the potentially hazardous load
must be secured (e.g. bydowering'the load to the floor or clamping the load
using the motor holding‘rake).

» When starting the motordatayidentification routine, the rotor can move into a
preferred position. This,is mere significant for larger motors.

NOTE

» Itis not necessary to leck the motor rotor for the motor data identification
routine. Howeyeryif it is possible to lock the motor rotor during the identification
routine (e.g.gy elosing the motor holding brake), then this should be used to
determipe, the equivalent circuit diagram data.

» The following formula can be applied to check the correctness of the motor
ratingplate data:

PN=8  Viny* Iny * CosQ #m = V3 % V% Iy * COSQ * M

with Pn rated motor power
VNy, VNa rated motor voltage (star / delta)
Iny, INa rated motor current (star / delta)
cosQ power factor
n efficiency
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Motor data identification routine

( START )
Factory setting: Bold

O

<
<%

il Ambient motor temperature (entered in °C)
The motor ambient temperature is entered at the instant that motor datafis
: being determined (factory setting: 20 °C).
Ambient Motor temp.
<5°C p.| The difference between the motor temperature and the mot nt
s temperature must lie in the tolerance range of approx. + . is'is not
- the case, then the motor data identification routine can arried-out
yes no
after the motor has cooled down.
Allow the motor
to cool down

P1910 =1 Select motor data identification Q
a

0 Disabled

1 Identification of all parameters with paramet ge
NOTE:
For P1910 =1 — PO0340 is internally se 3 1 and the
appropriate data calculated (refer to P0340)

OI\D Power-up the motor

The ON command initiates the m in eration. In so doing the motor aligns
itself and conducts current. Alar es A0541 (motor data identification
v routine active) is output.

A0541
05 After the motor data identificati tine has been completed:
1. P1910 is reset (P, 0

2. A0541 is withd

N
>
$

4

L 4

Q
o
&

L 4
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Commissioning the application

After the motor — drive inverter combination was commissioned using the quick or
series commissioning, in the following step parameters should be adapted and set
according to the technological requirements. As an example, the following points
should be considered:

» Functional requirements of the drive inverter (e.g. process control with PID
controller)

Limit values

Dynamic requirements
Starting torques

Load surge requirement
Overload

» Diagnostics

YV VYV V V

If the application includes a function, which is not covered byathe quick or series
commissioning, then the following sections of the function,description or the
parameter list should be considered.

Adapting the drive inverter to the application

START

3551

P2010 =

P0003 =

72

The parameters designated with * offer morésetting possibilities than are listed
here. Refer to the parameter list for additionalsetting possibilities.

Factory setting

User access level * 1]

1 Standard (Allows accessdnto most frequently used parameters)
2 Extended (Allows extended, access e.g. to inverter I/O functions)
3 Expert (for expert use only)

Serial Interface (USS)

USS baud rate 6 |Possible
Sets baud rate for USS, communication. Settings:
3 1200 baud
USS address [ 0 |4 2400baud
Sets unique @ddressyfor inverter. 5 4800 baud
6 9600 baud
USS PzZD/length 2 7 19200 baud
Defines the number of 16-bit words in PZD part of USS telegram. 8 38400 baud
USSIPKW dength 127 9 57600 baud
Defines the number of 16-bit words in PKW part of USS telegram.
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3.55.2 Selection of command source
PO700 =...| |Selection of 2 Bop
command source
Selects digital command source. i
0 Factory fault setting Terminals --4
1 BOP (keypad) USS 1 P0700 =2
2 Terminal BOPlink | 7T Sequence control
4 USS on BOP link x x
5 USS on COM link oMk
6 CBon COM link Y Y
CB Setpoint L Motor
COM link channel control
3.5.5.3 Digital input (DIN)
P0O701=... Function of digital input 1 1 |Possible Settings:
Terminal 5 0 Digital input disabled
1 ON/OFF1 1 ON/OFF1
4 2 ON + Reverse JJOEF1
- ion digital i 12
PO702 =.. | |Function digital input 2 L1205 OFF2 - constlo stahasti
1;”“23 4 OFF3 - quick ramp-down
il everse 9 Fault acknewledge
P0703 =...| |Function digital input 3 9 |10 JOGight
Terminal 7 11 JOG feft
9 Fault acknowledge 1% I\R/I%\)llgrse d . )
v - —— up. (increase frequency
P0704 = 0| |Function digital input 4 Lo | 14  MOP down (decrease frequency)
Via analog input 15 gmFixedhsetpoint (Direct selection)
Terminals 3,4 16 FiXed setpoint (Direct selection + ON)
0 Digital input disabled 17 ((Fixed setpoint (Binary coded selection + ON)
P0724 =.. | |Debounce time for |3 |21 "Tocal/remote
P 25 DC brake enable
digital inputs E L tri
Defines debounce time (filtering "o >.<terna trlp_ . .
. T 33 Disable additional freq setpoint
time) used for digital inputss o
. 99 Enable BICO parameterization
0 No debounce time
1 2.5 ms debounce time
2 8.2 ms debounce time
3 12.3 ms débounce time
DIN channel |
S Q Ki.8 P24 _ Function of DIN 1
i ! Debounce time: DIN 0..99
PKL9OV Poo75213(3) po7o1 (1)
o T :
i---c/-- | 24V _ |T ol _» 0: 5
! @ [T & 3
I > o 2
‘ 99 o
I oV
0722 >
0722 )

CO/BO: Bin.inp.val
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3554 Digital output (DOUT)

BI: Function of digital output 1* |_923 | Common Settings: O

Defines source of digital output 1. 52.0 Drive ready 0 Closed
52.1 Drive ready to run 0 Closed
PO748 = 0 Invert digital output 0 52.2 Dr!ve running 0 Closed
Defines high and low states of relay for a 92.3 Drive fauI.t active 0 Closed
given function. 52.4 OFF2 active 1 Closed .
52.5 OFF3 active 1 Closed

52.6 Switch on inhibit active

sed
52.7 Drive warning active \ ed

DOUT channel Invert DOUTs
0..1
P0748 (0) CO/BO: State DOUTs

r0747
Bl: Fct. of DOUT 1 r0747.0

P
(52:3) o 1

KI1.10

I_?KI.11

3.555 Selection of frequency setpoint
Selection of frequency setpoint 2
No main setpoint
MOP setpoint \
Analog setpoint
Fixed frequency K

USS on BOP link

USS on COM link @
CB on COM link
MOP  p------ '
E Sequence control
ADC  f--n y 7
i J 3
FF ! 0 Additonal

OO WN-=O

]
|
:
‘ T setpoint ’
uss i Setpoint | Motor
BOP link & channel control
uss Loy P1000 =12 Main | ]
COM link { %" > setpoint
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3.5.5.6 Analog input (ADC)

P0757 =...| |Value x1 of ADC scalingl 9V PO761 > 0

%
Value y1 of ADC scaling| 9.0% 100% 4

0 < P0758 < P0760 || 0> P0758 > P0760

This parameter represents the

4000 h

value of x1 as a % of P2000 max
(reference frequency).

50759 =] |Value x2 of ADC scalingl_10V_|  PO70 |-

Value y2 of ADC scaling|100.0 %

value of x2 as a % of P2000
(reference frequency).

Width of ADC deadband|_ 9V

Defines width of deadband on
analog input.

This parameter represents the P0758 I -

mint~

X100%

t ,,.."""F;0757

PO761
P0757 = PO

ADC channel
I P0756  P0753

o =mer A L, ADC |
oKL D type
|

’7 Setpoint >
+-{ 10755 > Pxxxx |-»

»|r0752

P0762 I
T 0
}-—-{ F0080
breakage 0751
sensing
r0751 )
r0722
r0722.3)9) Pxxxx]
P0704
[ » Function
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3.5.5.7 Analog output (DAC)
Cl: DAC 21 O

Defines function of the 0 - 20 mA analog output.
Smooth time DAC 2ms
Defines smoothing time [ms] for analog output signal. This parameter enables smoothing
for DAC using a PT1 filter.
Value x1 of DAC scaling| 00 % mAy ¥
Value y1 of DAC scalingl 0 20
Po7£§/o
Value x2 of DAC scaling|100.0 % o781
P077y8
Value y2 of DAC scalingl 20 !
Width of DAC deadband |0 f L
Sets width of deadband in [mA] PO779 100 % %
for analog output. %
DAC channel 0774
P0773 P0781 !
|
Funcion dend [ 10/
XXX XXX scaling g zgge A
P0771 = xxx |
0785 »
r0785 )
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3.5.5.8 Motor potentiometer (MOP)
P1031 =...| |Setpoint memory of the MOP 0

P103

P1040 =...

Saves last motor potentiometer setpoint (MOP) that was active before OFF command or
power down.

0 MOP setpoint will not be stored

1 MOP setpoint will be stored (P1040 is updated)

Inhibit negative MOP setpoints
0 Neg. MOP setpoint is allowed
1 Neg. MOP setpoint inhibited

Setpoint of the MOP
Determines setpoint for motor potentiometer control.

MOP ramp-up and ramp-down times are defined by the parameters

Possible parameter settings for the selection of MOP:

Selection MOP up
PO719 = 0, PO700 = 2, P1000 = 1 PO702 PO703 = 14
DIN of DI DIN3
P0719 = 1, P0700 = 2 ( (DIN3)
P0719 =0, PO700 = 1, P1000 =1
BOP or DOWN button
P0719 = 11
usson |P0719=0, POYc?rO =4, P1000 = word | USS control word
BOP link P0719 = 41 r2032 Bit14
usson |P0719=0, P07gro =5, P1000 = ontrol word | USS control word
COM link P0719 = 51 036 Bit13 r2036 Bit14
cB PO719=0, P07c§)rO =6,P CB control word CB control word
P0719 = 61 r2090 Bit13 r2090 Bit14
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3.5.5.9 Fixed frequency (FF)

P1001 =...| |Fixed frequency 1 0.00 Hz | When defining the function of the digital inputs
Can be directly selected via DIN1 (P0O701 to P0703), three different types can be
(PO701 =15, 16) selected for fixed frequencies:

500 Hz | 15 = Direct selection (binary-coded)

In this particular mode, the appropriate
digital input always selects the associated
fixed frequency, e.g.:

:

Fixed frequency 2
Can be directly selected via DIN2
(P0702 = 15, 16)

Fixed frequency 3 10.00 Hz Digital input 3 = selects fixed freGtiency 3.
Can be directly selected via DIN3 If several inputs are simultaneously active,
(P0O703 = 15, 16) then these are summed. An"@N cammand is

additionally required.
16 = Direct selection + ON ¢command
(binary-coded + On L Off1)
In this mode, the fixed freguencies are
selected as for 15&however these are
5.00 Hz combined with amyON‘@emMmand.
17 = Binary coded selection + ON command
(BCD-coded +@n/ Off1)

Fixed frequency 4

Fixed frequency 5

Fixed frequency 6

w (¥ [N} =

o o

N o o
S S

{ ( { {I {::
N N

Fixed frequency 7 0.00 Hz The BCD+€0ded operating mode is effective
for digitalinputs ¥ to 3.
P1016 =...| |Fixed frequency code — 1 Directiselection
Bit 0 2 Direct selection + ON command
Defines the selection method for fixed 3 Binary*eaded selection + ON command
frequencies. NOTE

For settings 2 and 3, all parameters P1016 to
P 1049 must be set to the selected value so that
the,drive inverter accepts the ON command.

Fixed frequency code —
Bit 1

'

Fixed frequency code —
Bit 2

3.5510 JOG

P1058 =...| |JOG frequency right 5.0 Hz | A

Frequency in Hz when the motoriis being
jogged in the clockwisesdirection of rotation. JoG

JOG frequencyaleft \500—HZ A

Frequency in Hz wWhen the'motor is being P1082
jogged in the counter-eleckwise direction of | (f__)
rotation.

JOG rampsup tithé 10.00 s
Ramp-up'time in s from 0 to the maximum
frequency(R1082). The JOG ramp-up is
limitgd by'21058 or P1059.

y
P1061 =...| , | JOG Ffamp-down time [10.005s | %

Ramp-down time in s from the maximum «— P1060 —» «—P1061 —»
frequency (P1082) to 0.

A

P1059

\/

£

P1058

P106

e
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3.5.5.11 Ramp-function generator (HLG)

Skip frequency 1 (entered in Hz) | 0.00 Hz
Defines skip frequency 1 which avoids
effects of mechanical resonance and
suppresses frequencies within +/- P1101
(skip frequency bandwidth).

P1091 =_| |Skip frequency 2 0.00 Hz

P1091 =...| |Skip frequency 3 [0.00 Hz |

P1091 =...| |Skip frequency 4 [0.00 Hz |

P1101 = Skip frequency bandwidth 2.00 Hz
—1 | (entered in Hz)

P1120 =._| |Ramp-up time (10.00s |

(enters the accelerating time in s)

P112"] = Ramp-down time \w

(enters the deceleration time in s)

i P1121 —»

’ e rounding times are recommended as
abrupt responses can be avoided therefore
reducing stress and damage to the mechanical
system.

The ramp-up and ramp-down times are
extended by the component of the rounding
ramps.

P1130 = Rump-up initial rounding time
1 |(entered in s)

(entered in s)

P1132 =...| |Rump-down initial roundi
(entered in s)

P1133 =...| |Ramp-down finalro
(entered ins) 4

Rounding type

0 Continuous smoothing

1 Disco’k oothing
P1135 = OFF3 ranip- ime [ 5.00s |
“I' | Defines p-down time from maximum frequency to standstill for OFF3 command.

Q>®
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3.5.5.12

P1080 =...

v

P1082 =...

3.5.5.13

P1300 =...

80

Reference/limit frequencies

Min. frequency (entered in Hz) M

Sets minimum motor frequency [Hz] at which motor will run irrespective of frequency
setpoint. If the setpoint falls below the value of P1080, then the output frequency is set to
P1080 taking into account the sign.

Max. frequency (entered in Hz) [50.004z

Sets maximum motor frequency [Hz] at which motor will run irrespective of theffrequency
setpoint. If the setpoint exceeds the value P1082, then the output frequengy islimited. The
value set here is valid for both clockwise and anticlockwise rotation.

Reference frequency (entered in Hz) M

The reference frequency in Hertz corresponds to a value of 100 %. This setting should be
changed if a maximum frequency of higher than 50 Hz is required. It is‘automatically
changed to 60 Hz if the standard 60 Hz frequency was selected using the DIP50/60 switch
or P0100.

NOTE

This reference frequency effects the setpoint frequency as_bothithe analog setpoints

(100 % < P2000) as well as the frequency setpoints via JSS{4000H = P2000) refer to this
value.

Motor control

Control mode 0

The control type is selected using this parameteraEor the "V/f characteristic" control type,
the ratio between the frequency inverter output voltage and the frequency inverter output
frequency is defined.

0 V/fwith linear

1 V/fwith FCC

2 V/f with parabolic characteristic

3 VIf with programmable charaéteristic (— P1320 — P1325)

Continuous boost (entered in'%) 50.00 %
Voltage boost as a % relativejto PO305 (rated motor current) and P0350 (stator resistance).
P1310 is valid for all V/f versions¥(refer to P1300). At low output frequencies, the effective
resistance values of theawinding can no longer be neglected in order to maintain the motor
flux.

Vi Linear V/f
Boost voltage
Vmax P Validity range
y
\Vn I A
2 ON
G
(P0304) &40 OFF -t
A oS 7l
actual Voot
Y 4 >
ConBoost,100 %Q/Q\ L >t
T o” .
éo"\,bQ P1310 active
VC Boost,501 8 1 ;
onBoost, 0 >t
0 fn fmax

Boost,end

P1316

—~
~

(P0310) (P1082)

MICROMASTER 420 Operating Instructions
6SE6400-5AA00-0BPO



Issue 10/06 3 Functions

P1311 =.| |Acceleration boost (entered in %) [ 0.0% |
Voltage boost for accelerating/braking as a % relative to P0305 and P0350. P1311 only
results in a voltage boost when ramping-up/ramp-down and generates an additional torque
for accelerating/braking. Contrary to parameter P1312, that is only active for the 1%
acceleration operation after the ON command, P1311 is effective each time that the drive
accelerates or brakes.

v
P1312 =..| |Starting boost (entered in %) 0.0 %

L 4

Voltage boost when starting (after an ON command) when using the linear or square-law4
V/f characteristic as a % relative to P0305 (rated motor current) or P0350 (stat

resistance). The voltage boost remains active until

1) the setpoint is reached for the first time and

2) the setpoint is reduced to a value that is less than the instantaneou -function
generator output.

Programmable V/f freq. [0.0Hz Vv
coord. 1
Sets V/f coordinates max
(P1320/1321 to P1324/1325) to
define V/f characteristic.

Vmax = f(Vdc’ M

max)

Programmable. V/f volt. |00 Hz|
coord. 1

Programmable V/f freq. 0-0Hz|
coord. 2

Programmable V/f volt. [0-0Hz| P1321 {---ro-oaa .
coord. 2 P1310 ¢ '

Programmable U/f Freq. [0-0Hz | i
coord. 3 ‘ i

f

0.0 Hz f0, f1 f2 3 f

f X
Programmable V/f volt. 1320 P1322  P1324 PO310  P1082
coord. 3 P1310[%] r0395[%
P1310[V] = [%] | rO395[%] -P0304[V]
100[%]  100[%]
Slip compensation (entered i 0.0%

Dynamically adjusts outp
independent of motor loa

ency of inverter so that motor speed is kept constant

Resonance damping gai
Defines resonanee d ing/gain for V/f.
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3.55.14

P0290 =...

]

v

P029

i

A

A

P0610

ki

A

B

PO61

\4

P0614 =..

e

P0640 =...

82

Inverter/motor protection

P

Inverter overload reaction
Selects reaction of inverter to an internal over-temperature.
0 Reduce output frequency
1 Trip (FO004)
2 Reduce pulse frequency and output frequency
3 Reduce pulse frequency then trip (FO004)

Inverter temperature warning 15°C
Defines the temperature difference (in °C) between the Overtemperature trip thresheld and
the warning threshold of the inverter. The trip threshold is stored internally‘by the inverter
and cannot be changed by the user.

Motor cooling (enters the motor cooling system)
0 Self-cooled: Using shaft mounted fan attached to motor
1 Force-cooled: Using separately powered cooling fan

[ o |
Motor I’ reaction 2

Defines reaction when motor I’ reaches warning threshold.
0 Warning, no reaction, no trip
1 Warning, Imax reduction, trip FO011
2 Warning, no reaction, trip (FO011)

Motor 1%t time constant (entered in s) 100 s
The time until the thermal limit of a motor is reached, is caleulated via the thermal time
constant. A higher value increases the time at'whichitheymotor thermal limit is reached. The
value of P0611 is estimated according to theéymotofidata during quick commissioning or is
calculated using P0340 (Calculating of the moterparameters). When the calculation of
motor parameters during quick commissionyis complete the stored value can be replaced by,
the value given by the motor manufacturer

Motor 1%t warning level (entered in %) 100.0 %
Defines the value at which alarm?’A0511 (metor overtemperature) is generated.

Trip threshold
1.1-P0614
P0611

2 T Motor
( r0027 ] o

P0O305 jgmy % 2023;1 »/ temp. |—»I_max reduction
¢ i“t reaction
r0021 P0610 A0511
P0310

P0335

P0614
Warning threshold

Motor overload factor [%] 150.0 %
DefinestmotoFoverload current limit in [%] relative to PO305 (rated motor current). Limited
to maximum inverter current or to 400 % of rated motor current (P0305), whichever is the
lower:
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3.56.56.15 Inverter-specific Functions

Flying start

P1200 =...| |Flying start

o

Starts inverter onto a spinning motor by rapidly changing the output frequency of the
inverter until the actual motor speed has been found.
0 Flying start disabled 'S
1 Flying start is always active, start in direction of setpoint
2 Flying start is active if power on, fault, OFF2, start in direction of setpoin
3 Flying start is active if fault, OFF2, start in direction of setpoint
4 Flying start is always active, only in direction of setpoint
5 Flying start is active if power on, fault, OFF2, only in direction of s
6 Flying start is active if fault, OFF2, only in direction of setpoint
A4
] [Motor-current: Flying start (entered in %) 100 %
Defines search current used for flying start.
Search rate: Flying start (entered in %) [ 100% |
Sets factor by which the output frequency changes during fl start'to synchronize with
turning motor.

P

Automatic restart @
P1210 =...| |Automatic restart
Configures automatic restart function.
Disabled \

Trip reset after power on
Restart after mains blackout

Restart after mains brownout or f
Restart after mains brownout
Restart after mains blacko d fa

Restart after mains bro @ out or fault
Holding brake

P1215 =... Holding brake enable
Enables/disables holding br, unction (MHB).

Ok, WN-=O

P

NOTE
The followi &)ply when controlling the brake relay via a digital output: P0731 = 14
(refer to Se .5:8.4 "Digital ").

lease delay (entered in s) | 1.0s |
interval during which the frequency inverter runs with the min. frequency
magnetizing, before the ramp-up starts.

e after ramp-down (entered in s) 10s
time for which inverter runs at minimum frequency (P1080) after ramping down.

s .
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DC braking
P1232 =... |DC braking current (entered in %) 00k
Defines level of DC current in [%)] relative to rated motor current (P0305).
A4
Os

P1233 =...

Duration of DC braking (entered in s)
Defines duration for which DC injection braking is to be active following an OFF1 or OFF3
command.

Compound

—

braking

Compound braking current (entered in %)
Defines DC level superimposed on AC waveform after exceeding DC-link voltage threshold
of compound braking. The value is entered in [%] relative to rated mot 0305).
(see also "Vdc controller").
If P1254 =0

Compound braking switch-on level
otherwise :

Compound braking switch-on level

UDC—Comp:1.13- - Vmainge=1.13 -4/2 - P0210
u 0.98-

Vdc contro

i ] @

ller

P1240 =...

Configuration of Vdc controller 1

Enables / disables Vdc controller.
0 Vdc controller disabled
1 Vdc-max controller enabled

C

Az

A 4

P1254 =...

Auto detect Vdc switch-on levels 1
Enables/disables auto-detection of switch-
levels for Vdc control functionalities.
0 Disabled
1 Enabled

VDC_maX-contro‘IIer aci

<+— A0911 —p

r0056 Bit14 !
0

] &

S

PID control

N
D

P2200 =...

ler \
Bl: Enable roller 0.0
PID mode r to enable/disable the PID controller. Setting to 1 enables the PID

automatically disables normal ramp times set in P1120 and P1121 and

0.0
[ 00 |

0.0

elects trim source for PID setpoint. This signal is multiplied by the trim gain and added to
D setpoint.

mp-up time for PID setpoint 1.00s

Sets the ramp-up time for the PID setpoint.

Ramp-down time for PID setpoint 1.00s

Sets ramp-down time for PID setpoint.

o

Cl: PID feedback 755.0

Selects the source of the PID feedback signal.

84
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Max. value for PID feedback 100.00 %
Sets the upper limit for the value of the feedback signal in [%]..

Min. value for PID feedback 0.00 %
Sets lower limit for value of feedback signal in [%]..
PID proportional gain 3.00
Allows user to set proportional gain for PID controller.
PID integral time 0.000,s
Sets integral time constant for PID controller.
PID output upper limit [100.00 %
Sets upper limit for PID controller output in [%].
PID output lower limit 0.00 %
Sets lower limit for the PID controller output in [%].
PID
MOP ﬁl ﬁl ﬂ
-P2254 al &l a
e PID|,|PID|,|PID Motor
trol
PID I; P2253 :|—>SUM P|rRFG P! contro
FF o o
S &
uUss Nf N
BOP link Pzim nl nl
PD| ~Y - _[PID
Uss »
COM link PT1] - f ~ ISCL
CB PZEGS P2268 P2f271
COM link ; P2200 :I,
Example:
Parameter | Parameter text Example
P2200 Bl: Enable PID cantroller P2200=1.0  PID controller active
P2253 ClI: PID setpoint P2253 = 2224 PID-FF1
P2264 Cl: PID feedback P2264 =755 ADC
P2267 Max. PID feedback P2267 Adapt to the application
P2268 Min. PID feedback P2268 Adapt to the application
P2280 PID proportional gain P2280 Determined by optimizing
P2285 PID integral time P2285 Determined by optimizing
P2291 PIDew@utputupper limit P2291 Adapt to the application
P2292 RID output lower limit P2292 Adapt to the application
NOTE

If P0971 is used to start data save from the RAM to EEPROM, then after the data

has beenytransferred, the communications memory is re-initialized. This means that

communications via USS as well as also via the CB board are interrupted for the

time, ittakes to reset:

» Therconnected PLC (e.g. SIMATIC S7) goes into stop

» The STARTER start-up program buffers the communications failure

»{ For the DriveMonitor start-up program, "NC" (not connected) or "drive busy" is
displayed.

» The "busy" text is displayed at the BOP operator panel

After reset has been completed, for the start-up programs STARTER and

DriveMonitor and the BOP operator panel, communications are automatically re-
established.
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3.5.6 Series commissioning

The parameter set can be read-out (upread) from the drive converter via the serial O
interface and saved on the hard disk / floppy disk or in a non-volatile memory (e.
EEPROM) using the following

» PC Tools (e.g. STARTER, DriveMonitor) or the
» Operator panel AOP .
(please refer to Fig. 3-21).

The interfaces of the drive inverter with USS protocol and the fieldbus es
(e.g. PROFIBUS) which can be used to transfer parameters, can b serial

interface. %

Option is absolutely required for the
Parameter transmissio 1 connection

sources via download 1) Option: Operator panel door mounting kit
for single inverter control
2) Option: PC to inverter connection kit
3) Option: AOP door mounting kit
L 4 for multiple inverter control (USS)

\ 4) Option: RS232-RS485 Converter
5) With PROFIBUS:
SIMATIC NET

With CANopen or DeviceNet:
see user organisation

ig. Upread / download using AOP and PC Tools

ameter set from drive inverter A to drive inverter B which, for identical
applications (e.g. series machines, group drives) allows data to be copied and
4 therefore in turn fast commissioning.
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WARNING

» For series commissioning, all of the communication interfaces as well as also
the digital and analog interfaces are re-initialized. This results in a brief
communications failure or causes the digital output to switch. ( )

» Potentially hazardous loads must be carefully secured before starting a series
commissioning.

> Potentially hazardous loads can be secured as follows before starting series 4,
commissioning:

+ Lower the load to the floor, or %
+ Clamp the load using the motor holding brake

(Caution: During series commissioning, MICROMASTER e

from controlling the motor holding brake).

MICROMASTER, then series commissioning may not b ied-out for

potentially hazardous loads (e.g. suspended loads 1‘06 plications).
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3.5.7 Parameter reset to the factory setting

The factory setting is a defined initial state of all of the drive inverter parameters.
The drive inverters are shipped from the factory in this state. The drive inverters
have the following default settings:

» Control via the digital inputs
a) ON/OFF via DIN1
b) Direction of rotation reversal via DIN2
c) Fault acknowledgement via DIN3
Setpoint input via analog input
» Signal output via the digital output
a) Fault active via DOUT 1
» Actual frequency via the analog output
» The basic V/f characteristic is the control mode (P1300 5,0)
» Induction motor (P0300 = 1)

When appropriately connected-up and with the appropfiate motor — drive inverter
combination, MICROMASTER drive inverters are ready,to fun when shipped from
the factory without requiring any additional parameterization.

You can re-establish the initial state at any time\byycarrying-out a parameter reset
to the factory setting. This undoes all of the parameter changes which were made
since the drive inverter was supplied. This valuesis designated as "Def" in the
parameter list.

A\

Reset to the factory setting

30 Factory setting

P0010=30| |Commissioning parameter \L
Lo

P0970 = 1 Factory reset
0 disabled
1 Parameter reset

Ln

L L The drive inverter carries-out a parameter reset (duration, approx. 10 s) and then
automatically exitSithe feset menu and sets:
END P0970 = 04", disabled

P0010 $0,: ‘ready

NOTE

Wheh resetting the parameters to the factory setting, the communications memory
iswee-initialized. This means that communications via USS as well as also via the
CB boeard are interrupted for the time it takes to make the reset:

» The connected PLC (e.g. SIMATIC S7) goes into stop

» 4The STARTER start-up program buffers the communications failure

» For the DriveMonitor start-up program, "NC" (not connected) or "drive busy" is
displayed.

> The "busy" text is displayed at the BOP operator panel

After reset has been completed, for the start-up programs STARTER and

DriveMonitor or the BOP operator panel, communications are automatically re-
established.
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3.6 Inputs / outputs
3.6.1 Digital inputs (DIN)

Number: 3+1
Parameter range: r0722 — P0725
Function chart number: FP2000, FP2200
Features:

- cycle time: 2ms

- switch-on threshold:  10.6 V
- switch-out threshold:  10.6 V
- electrical features: electrically isolated, short-circuit proof,

External control signals are required for a drive converter to,be able to operate
autonomously. These signals can be entered via a serial interface as well as also

via digital inputs (refer to Fig. 3-22). MICROMASTER has 3digital inputs which can

be expanded to a total of 4 by using the 2 analog inputs:iLhe digital inputs, as far
as their assignment, can be freely programmed to créate afunction. Whereby,
regarding the program, it is possible to directlyassignghe function via parameters
P0701 - PO704 or to freely program the functiontising:BICO technology.

DIN channel (e.g. DIN1 - PNP (P0725 = 1))

I
_________ O KI.8 PNP/NPN DIN

! P24 (PNP) 0..1 P0701
6 g PO725 (1)
. 0V (NPN)
| y Debotince time: DIN
24\ 0..3
I P0724 (3) h 4
| A 4 I Function
~ I ol U | 24V I
- ‘|3_ NG ol e =T ing & 0722 > Pxoxx Bl .
1 1 [0722.0 ) )
| " CO/BO: Bin.inp.val
| oV

DIN channel (e.§? DINDs.NPN (P0725 = 0))
|

O KI.8 PNPI/NPN DIN
! P24, (RNP) 0..1 P0701
--------- 9 PO7ES (1)
. QA/m(NPN)
I Yy Debounce time: DIN
24\ 0..3
P0724 (3) v

A E \4 Function

|
[
o5 7o
CO/BO: Bin.inp.val

i
I
| Lo =N 24V T Ol
L__/._-?__o/ No | B & 10722 Pxxxx Bl: ...
[r0722.0 ) )
I
I

oV

Fig. 3-22 Digital inputs
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Parameter P0725 is used to define as to whether digital inputs DIN1 — DIN3 are
logical "1" when appropriately connected to 0 V or 24 V. The logical states of the
digital inputs can be de-bounced using P0724 and read-out using parameter r0722
(BICO monitoring parameter). Further, this parameter is used to parameterize
BICO for the digital inputs (refer to BICO parameterization in the following Sectio

P0701 — PO703 (digital inputs 1-3) or PO707 — PO703 (analog input)
The possible settings of the individual inputs are listed in Table 3-10.

Table 3-10  Parameters P0701 — P0706

Parameter value | Significance

0 Digital input disabled
1 ON / OFF1
2 ON+reverse / OFF1
3 OFF2 — coast to standstill
4 OFF3 — quick ramp-down
9 Fault acknowledge
10 JOG right
11 JOG left
12 Reverse
13 MOP up (increase frequency
14 MOP down (decrease freq
15 Fixed setpoint (direct selection)
16 Fixed setpoint (direct selec
17 Fixed setpoint (bina
25 Enable DC 'm
29 External tri
33 Disable 2
99 Enable B

Example: ‘

An ON/OFF1 cem
\ trol enabled via terminal strip (digital inputs)
N

&

P0700 =

Q>®

nd should be realized using digital input DIN1.

/OFF1 via digital input 1 (DIN1)
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BICO parameterization

If the setting 99 (BICO) is entered into parameters P0701 — P0704, then the BICO
wiring is enabled for the appropriate digital input. The output parameter number of
the function (parameter, included in the parameter text BO) should be entered int
the command source (parameter which contains the code Bl in the parameter tex

Example:
An ON/OFF1 command should be realized using digital input DIN1. @
P0700 =2 Control enabled via digital inputs

P0O701 =99 BICO enabled for DIN1 \%

P0840 = 722.0 ON/OFF1 via DIN1
NOTE
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3.6.2 Digital output (DOUT)

Number: 1 O

Parameter range: r0730 — P0748
Function chart number: FP2100
Features:

- cycle time: 1ms

4
Binary states in the drive can be output via the digital output. As resul’%ast

cycle time, it is possible to control external devices and to display the sta real
time. In order that higher powers can also be output, the internal sighal evel)

is amplified using a relay (refer to Fig. 3-23).
Relay: @
- max. opening / closing time: 5/10 ms
- voltage / current 30VDC/5A
250 VAC/2

Invert DOUTs b
0..1

P0748 (0) CO/BO: State DOUTs
Bl: Fct. of DOUT 1 I

o0
23— )

Fig. 3-23 Digital output

The states, which are to be
(digital output). For the definiti
parameter number and the b
t
fi

, are defined using the "BI" parameter P0731

he "BO" parameter number or "CO/BO"

ber of the particular state should be entered into
including the parameter number and bit are shown
able 3-11).

P0731. Frequently use
in the following Table

L 4

Q
o
&

L 4
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Table 3-11  Parameter P0731 (frequently used functions / states)

Parameter value | Significance O

52.0 Drive ready
52.1 Drive ready to run
52.2 Drive running
52.3 Drive fault active s
52.4 OFF2 active
52.5 OFF3 active
52.6 Switch-on inhibit active
52.7 Drive warning active
52.8 Deviation, setpoint / actual value
52.9 PZD control (Process Data Control)
52.A Maximum frequency reached
52.B Warning: Motor current limit
52.C Motor holding brake (MHB) active
52.D Motor overload
52.E Motor running direction right
52.F Inverter overload
53.0 DC brake active
53.1 Act. frequency f_act >= P21€
53.2 Act. frequency f_act > P1080 (f_mi
53.3 Act. current  r0027 >=P
53.6 Act. frequency f_act

NOTE

A complete list of all of thewbi status parameters (refer to "CO/BO" parameters)

can be taken from the pa
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Analog input (ADC)

Number: 1
Parameter range: P0750 — P0762
Function chart number: FP2200
Features:
- cycle time: 4 ms
- resolution: 10 bits
- accuracy: 1 % referred to 10 V / 20 mA
- electrical features: incorrect polarity protection, short-circuit proof

Analog setpoints, actual values and control signals are read-into the, drive inverter
using the appropriate analog input and are converted into digital Signals,/ values
using the ADC converter.

The analog input represents a voltage input that can be additionally, configured via
parameter PO756.

Depending on the source, the appropriate connection must be¥nade. Using, as an
example, the internal 10 V voltage source, a connectien istshown as an example in
the following diagram (refer to Fig. 3-24).

Voltage input

KL1 €10V,

— O KL 40 V

: KL3 "ADC+#

>47kQ —?7 A :

. KL49ADC-

Fig. 3-24 Connection example forf ADC voltage input

The ADC channel has several function units (filter, scaling, dead zone) (refer to
Fig. 3-25).

ADC channel
I P0756  PQ753

r0754 P1000

P0761 I

I Setpoint
FeseriA ADC ADC Abe

N oy | T scaling > dea r0755

¢—P0759
4—P0760

o0
el
P~
(=)
o

«—P0757

KL
—4pa D type zone
|

: »l
| »{r0752
P0756  PO761 PT0762 !

Wire ] lT_O|
oy o
. tﬁ[ 07253
0 39V P0704
» Function

Fig. 3-25 ADC channel
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NOTE

When the filter time constant P0753 (ADC-PT1) is increased, this smoothes the
ADC input signal therefore reducing the ripple. When this function is used within a
control loop, this smoothing has a negative impact on the control behavior and
immunity to noise (the dynamic performance deteriorates).

Wire breakage monitoring

L 4
The wire breakage monitoring (refer to Fig. 3-25) is set using parameter%;O?SG

and P0761. If the input signal of the analog input falls below the wire b
threshold (0.5 * P0O761), then after the time in PO762 expires, fault\ tput

and the status bit is set in parameter r0751.
Analog input v ‘ i ,
A
P0761 /\

0,5-P0761 =
0 i t
Signal loss

r0751 1‘T i
0 >t
4% l‘ Fault acknowl.

1A

F0080

—"

Act. ADC after scaling E
r0755

\

Fig. 326 Wire breakage @ h

The following socor@nditions/limitations apply to the wire breakage

monitoring:
» The moni &fc ction must be activated using parameter P0756

> Width dead zone P0761 >0
> Wirefbreakage monitoring if the ADC input quantity < 0.5 * P0761

Note
wire-breakage monitoring function is only possible for unipolar analog

Input range 0 to 0.5 * PO761 of the analog input must be excluded when
tivating the wire breakage monitoring for normal operation.
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3.6.4 Analog output (DAC)

Number: 1
Parameter range: r0770 — PO785
Function chart number: FP2300
Features:
- cycle time: 4 ms
- resolution: 10 bit
- accuracy: 1 % referred to 20 mA

Setpoints, actual values and control signals inside the drive inverteriare read-out
via the D/A converter using these analog input. The digital signal issconverted into
an analog signal. All of the signals can be output via the D/A whigh ¢ontain the
"CO" abbreviation in the parameter text (refer to list of all of the BICO parameters
in the parameter list). Parameter P0771 defines, by assigning theyparameter
number, the quantity which is output as analog signal throughythe DAC channel
(refer to Fig. 3-27). The smoothed output frequency is outptt, e.g. via the analog
output, if PO771 = 21.

r0020 CO: Freq. setpoint before REG
r0021 CO: Act. filtered frequeney.
r0024 CO: Act. filtered output freq.
r0025 CO: Act. filtered output voltage
r0026 CO: Act. filtered DCxlink™Volt)
r0027 CO: Act. filteredyoutputieurrent

.r.(')052 CO/BO: Act. status werd 1
r0053 CO/BO: Act. status word 2
r0054 CO/BO: Aétyeontrel word 1

<
KL. £
D/A conv. D 0
Function IXXXX P0771 channel > | D/A cony a
A D/A conv.—i o

Fig. 3-27 Signal output throtigh the DAC channel

In order to adaptthe'signal, the DAC channel has several function units (filter,
scaling, dead z@ne)Wwhich can be used to modify the digital signal before
conversioni(refento Fig. 3-28).

RER® 0774
DAC channel 298 0781

RO773 P0775 l l l l I
|
: DAC Y
Runction : DAC D N
XXX PO771 sca|ing > ggﬁg A t
P0771 = xxx I
1 0785 > |

Oj- r0785 )

Fig. 3-28 DAC channel
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NOTE
The analog output only provides the current output (0 ... 20 mA). A0 ... 10V O

output.

voltage signal can be generated by connecting a 500 Ohm resistor across the O

With parameter PO775 = 1, negative values can be avoided on the input side of the
DAC channel. If this parameter is activated, the absolute value is always enteredén
the input of the DAC scaling (the DAC characteristic is mirrored on the Y#axis).

If the value was originally a negative one, the corresponding bit in £0785.i for
detection.
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3.7 Communications
Parameter range: P2009 - r2091
Function chart number:
CB at COM link FP2700, FP2710

USS at COM link FP2600, FP2610
USS at BOP link FP2500, FP2510

MICROMASTER 420 has 2 serial communication interfaces which can
simultaneously used. These interfaces are designated as follows in the!follewing
text:

L 4

software DriveMonitor and STARTER, interface modules f US DP,
DeviceNet and CAN as well as programmable controls wij nication
processors can be connected at this interface (refer to Fig. ).

PROFIBUS DeviceNet
board board

> BOP link
> COM link m
Different units, such as the BOP and AOP operator panels, P e start-up
R
C

DriveMonitor/
STARTER

A ‘ aop  DriveMonitor/

BOP STARTER

i |O(‘_\('I
6000

BOP

),
1 =

L— —

1) Option: BOP/AOP door mounting kit

for single inverter control

1) Option: Operator panel door mounting kit
for single inverter control

2) Option: PC to inverter connection kit

3) Option: AOP door mounting kit
for multiple inverter control (USS)

4) Option: RS232-RS485 Converter

ig. 3-29 Serial communication interfaces - BOP link and COM link
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The BOP, a programming / operator unit (e.g. AOP, PC with DriveMonitor /
STARTER) or a programmable control with communications processor can be
connected via this BOP link. Data transfer between MICROMASTER and the
programming / operator units is realized using the USS protocol via the RS232
interface (point-to-point data coupling). Communications between the BOP and
MICROMASTER uses an optimized interface which takes into consideration the
somewhat limited resources of the BOP. If the BOP is replaced by an USS unit
(PC, AOP), then MICROMASTER automatically identifies the interface of the new
unit. This is also true for the inverse replacement sequence. The BOP link interface
can be adapted to the particular unit using the following parameters (refergd®ylable
3-12).

Table 3-12  BOP link

BOP link — interface
BOP on BOP link USS on,BOPlink

No parameter P2009[1] r2024[1]
P2010[1) r2025[1]
P2014{1] r2026[1]
P2012[1] r2027[1]
P2013[1] r2028[1]
RP2014[4] r2029[1]
r2045 r2030[1]
R2016 r2031[1]

r2032

r2033

Communication modules (CB) such as PROFIBUS, DeviceNet, CANopen and also
programming / operator units (e.g. PCswith*the DriveMonitor / STARTER start-up
software and AOP) as well as programimable controls with communication
processor can be connectedgdo the COM link. The plug connector allows the
communication modules to‘be connected to MICROMASTER. On the other hand,
the programming / operator,units,must be connected to the MICROMASTER
through terminals 14/15. As far the’ BOP link, data is transferred between
MICROMASTER and thé pregramming / operator unit using the USS protocol. In
so doing, for the COM link; the USS protocol is transferred via the bus-capable
RS485 interface. Essentially'the same as the BOP link, the COM link also
automatically defines,if a communications module is replaced with a USS unit (PC,
AOP). The COM link can be adapted to the particular unit using the following
parameters (refer to Table 3-13).

Table 3-13 “CEM link

COM link —interface
CB on COM link USS on COM link

P2040 r2053 P2009][0] r2024[0]
P2041 r2054 P2010[0] r2025[0]
r2050 r2090 P2011[0] r2026[0]
P2051 r2091 P2012[0] r2027[0]
P2013[0] r2028[0]
P2014[0] r2029[0]
r2018 r2030[0]
P2019 r2031[0]

r2036

r2037
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NOTE

» A communications (CB) module as well as a programming / operator unit can
be simultaneously connected to the COM link interface via terminals 14/15
(USS). This is the reason that the communications module has priority over
USS. In this case, the USS node (USS station) via the COM link is de-activate

» Contrary to PROFIBUS, the RS485 port (terminals 14/15) is not optically
isolated (not floating). When installing the system, it must be ensured that EM
faults do not result in communication failures or damage to the RS485 drivers.

3.7.1 Universal serial interface (USS) \

Parameter range: P2009 - r2037
Significance COM li OP link
USS basic setting
USS baud rate P [ P2010[1]
USS address 01 P2011[1]
USS-PZD length [0] P2012[1]
USS-PKW length 13[0] P2013[1]
PZD data ............
Receiveddata ) "4 r2018[8] r2015[8]
Received controliwore r2036 r2032
. Received control word r2037 r2033
Sentdata &9 P2019[8] P2016[8]
Sent status r0052 r0052
Sent statu r0053 r0053

Alarms: --
Faults: F:

4;;20072
Function chart number: K FP2510, FP2600, FP2610

Features:
- electrical features: @ectrically isolated USS at the BOP link with PC-

converter connecting set
7S Olot electrically isolated ~ USS at COM link

(terminals 14 / 15)
4 8 ms (process data PZD)

- cycle time :
m\ Background (parameter ID value PKW)
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Tcycle,master Tcycle,USS Tcycle,slave(MM4)
Master Slave
(MICROMASTER)
L 4
Baud rate + interval time
Telegram length
Number of nodes (slave)
NOTE
From the user’s perspective, the total cycle time between the master and slave is ificance. As
shown in the diagram above, this time depends on several factors.

Fig. 3-30 Cycle times

Using the USS protocol, a user can establish a serial point-to-point data link and a

serial bus data link between a higher-level master s several slave
systems. Master systems can be, for example,,PL IMATIC S7-200) or
th

PCs. MICROMASTER drive converters are al
The USS protocol allows the user to implement

telegram traffic (— a fixed telegram length
tasks. In this case, the protocol with vari t
texts and parameter descriptions can beftra
chopping up the information.

L 4

>
N
N

Q
o
&

L 4
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3.7.11 Protocol specification and bus structure

The USS protocol has the following significant features:

» Supports

= a multi-point-capable link, e.g. EIA RS 485 hardware or

= a point-to-point link, e.g. EIA RS 232

Master-slave access technique

Single-master system

Maximum 32 nodes (max. 31 slaves)

Operation with variable or fixed telegram length

Simple, reliable telegram frames

The same bus mode of operation as with the PROFIBUS (BIN 19245 Part 1)

Data interface to the basic unit according to PROFILE variablesspeed drives.
This means that, when the USS is being used, informationis,transferred to the
drive in the same way as with the PROFIBUS-DP.

Can be used for start-up, service and automation
» PC-based service tools (e.g. STARTER and DriveMonitor)
» Can be easily implemented in customized systems

YV VYV VY VYV

Y

Protocol specification

The USS protocol defines an access technique according to the master-slave
principle for communications via a serial bus:ihe point-to-point link is included as
a sub-quantity.

One master and a maximum of 31 glayesycan be connected to the bus. The
individual slaves are selecteddyathe master using an address character in the
telegram. A slave can never'transmit without first being initiated by the master so
that direct information trapsfepbetween individual slaves is not possible. The
master function cannot be transfesred (single-master system). The following
illustration shows a bus cenfiguration using drive technology as an example.

Higher-level computer|

"Master"

ASTER MICROMASTER MICROMASTER MICROMASTER

"Slave" "Slave" "Slave" "Slave"

Fig. 3:31 Serial linking of MICROMASTER (slaves) with a higher-level computer
(master)

MICROMASTER 420 Operating Instructions
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The telegram has the following structure:

» Each telegram begins with the start character STX (= 02 hex), followed by the

length information (LGE) and the address byte (ADR). The net characters then
follow. The telegram is terminated by the BCC (Block Check Character).

» For single-word data (16 bit) in the net data block (= net character block), the

O

high byte (first character) is always sent and then the low byte (second

character). .
» The same applies to double-word data: the high word is sent first followed by
the low word.
» The necessary settings / parameter assignments must be made bet e
master as well as at the slave and can no longer be changed i eration.
» The protocol does not identify tasks in the net characters. The ¢ ts of the

3.7.1.2 "Structure of the net data".

net characters/data for the MICROMASTER drives is disc& ection

STX LGE ADR

n BCC

Fig. 3-32 Telegram structure

Information is coded as follows:

Abbreviation | Significance

Explanation

STX Start of text

02 hex

Contains the telegram length

LGE Telegram length
ADR Address '

Contains the slave address and the
telegram type (binary coded)

Net data, contents are dependent on
the request

Data security characters

MICROMASTER 420 Operating Instructions
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In the address byte, information other than the node number is coded:

The individual bits in the address byte are assigned as follows: O
STX LGE ADR 1. 2. n BCC 0
< n net characters ———

Bit No. 7 6 5 4

<+ Slave nodes No. 0 to 31

[ - 1: Broadcast, address bits (No. 0 to4) are valuated
0: No broadcast
1: Mirror telegram Q
0: No mirror telegram

= 1: Special telegram ( nation, see below)
= 0: Standard; bi to 6'are valid and must be evaluated

Fig. 3-33 Assignment of the address byte (ADR) \

The master ensures cyclical telegra ransfer. The master addresses all of
the slave nodes one after the other, a task telegram. The addressed nodes
respond with a reply telegram.gln,accardance with the master-slave procedure, the
slave, after receiving the ta yram;"must send the reply telegram to the master
before the master can address the next slave node.

ave nodes can be specified, for example, by

The sequence of the addr d

entering the node numb ) in a circulating list (polling list) in the master. If it
S
s

is necessary to addres slaves in a faster cycle than the other slaves, their
node number can o al times in the circulating list. A point-to-point link can
be implementeg by [means of the circulating list, in which case only one node is

entered into the K list.

Q>®
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Example of configuration 0
1 21
3 7
Master 5 1
0
1 7 8 5 21
MICROMASTER with the addresses 0, 1, 3, 5, 7 and 21
Nodes 0 and 1 are signalled twice as often as others

Fig. 3-34 Circulating list (Example of configuration)

The length of a cycle time is determined b
occurrence of data exchange with the in

needed for the sequential
des.

Cycle time

\ Telegram run time for reply from node 1
Reply delay time from node 1
Telegram run time for task for node 1
Processing time in the master

Fig. 3-35 K e
e tovinconstant reply delay and processing times, the cycle time is not fixed.

h X start character (= 02 hexadecimal) by itself is not sufficient for the slaves
early identify the start of a telegram because the bit combination
02/hexadecimal can also occur in the net characters. For this reason, a no-
character start interval of at least 2 character run-times before the STX is specified
@ for the master. The start interval is part of the task telegram.

MICROMASTER 420 Operating Instructions
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Table 3-14  Minimum start intervals for various baud rates

Baud rate in bit/s Start interval in ms

2400 9,20 ms

4800 4,60 ms

9600 2,30 ms

19200 1,15 ms

38400 0,57 ms

57600 0,38 ms

76800 0,29 ms

93750 0,24 ms
115200 0,19,ms

Only an STX with a preceding start interval identifies the yalid start of a telegram.
Data is always transferred in accordance with the diagram illustrated below (half-
duplex mode):

STX|LGE|ADR]| 1. n |BCC STX
PRy Master transmits Sl N Slave transmits -~ R
Start Reply delayr - Start
pause time pause
tlBCC sTX | LGE| ADR| 1. BCd
Fig. 3-36 Transmit sequence

The time interval betweenthe last character of the task telegram (BCC) and the
start of the reply telegram (STX) is known as the reply delay time. The maximum
permissible reply delay time'is,20 ms, but it must not be less than the start
interval. If node x does‘hgt respond within the maximum permissible reply delay
time, an error message is,deposited in the master.

The master than sends the telegram for the next slave node.

Bus structure

106

The data transfernedium and the physical bus interface are essentially
determingd byqwhat the bus system is used for. The physical interface of the USS
protocol istbased on the "Recommended Standard RS-485". For point-to-point
linksfa sub-quantity of EIA RS-232 (CCITT V.24) or TTY (20 mA current loop) can
be used as the physical interface.

The'WSS bus is based on a linear topology without branches. Both ends of the line
termipate at a node. The maximum cable length (50 m) and therefore the maximum
distance between the master and the last slave is limited by the characteristics of
thé cable, the ambient conditions and the data transfer rate [EIA Standard RS-422-
A Dezember 1978, Appendix, Page 14]

The number of nodes is limited to a maximum of 33 (1 master, 32 slaves).
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Master
l *
Slave Slave Maximum 32 slaves \
First node ode
Fig. 3-37 USS bus topology 0
The two ends of a bus line (first node and last node) m@rminated with bus

poift connections are
ster function and the other

terminating networks. (refer to Section 3.7.1.3). Poipt-1¢
handled just like bus connections. One node t

has the slave function.
Data is transferred in accordance with St
point-to-point links. Data transfer is alw
transmitting and receiving — and it must
duplex technique allows the same cab
directions. This permits simple and i
environments subject to interferen

A shielded, twisted two-wire

5. RS 232 can be used for
lex — i.e. alternating between
led by the software. The half-
sed for both data-transfer

ive bus cabling, operation in

igh data transfer rate.

is as the bus cable.

Table 3-15

Structural dat
Conductor diameter ‘

Conductor

2 x=~0,5 mm?

>16 x <0,2mm

Lay ratio > 20 twists / m

Braided, tin-plated copper wire, diameter & > 1,1 mm?

Overall shield !
85 % optical coverage

5mm

External s@

Depending on the requirements regarding flame retardation,
deposits after burning etc.

O@
> mation should only be considered as a recommendation.

Deviations or different measures may be required depending on the particular
requirements, the specific application and the conditions on site.
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Table 3-16  Thermal and electrical characteristics

Cable resistance (20°C) <40 Q/km
Insulation resistance (20°C) > 200 MQ/km
Operating voltage (20°C) >300V

Test voltage (20°C) >1500 V
Temperature range -40°C<T=>80°C
Load capability >25A
Capacitance <120 pF/m

Mechanical characteristics
» Single bending: < 5 x outer diameter
» Repeated bending: < 20 x outer diameter

Recommendations

» Standard cable, without any special requirementss
Two-core, flexible, shielded conductor in accordange with VDE 0812, with
colored PVC sheath. PVC insulation resistantito oil,ré€sistant to cold and
petroleum products.

Type: LiYCY 2 x 0,5 mm?
e.g. Fa. Metrofunk Kabel-Union GmbH, www.metrofunk.de
Postfach 41 01 09, 12111 Berlin

» Halogen-free cable (no hydrochloric aeid is generated when the cable burns):
Halogen-free, highly flexible, resistant,to‘extreme heat and cold. Sheath
manufactured from a specialyASS Silicon-based composite.

Type: ASS 1x2x0,5 min°
e.g. Fa. Metrofunk KabelzWnion GmbH, www.metrofunk.de
Postfach 41 01 09312941 Berlin
» Recommended if halg@en-free and silicon-free cables are required:
Type: BETAflam 145GHlex! 2x0,5 mm?

e.g. Fa. StuderfKabel*AG, http://www.studer-kabel.ch/
Herremmattstrasse 20, CH 4658 Daniken

The total cable length,of the USS connection may not exceed 50 m (max. cable
length).

The max. datattrapsfer rate depends on the number of connected nodes (devices)
as well ag on the closed-loop control technique / function selection (processor
utilization)yNominal values can be taken from the following table:

Jable 3417 }) Max. number of nodes (devices) depending on the max. data transfer rate

Maxe data transfer rate Max. number of nodes (devices)
V/f control Closed-loop vector control
9.6 kbit/s 32 32
19.2 kbit/s 32 32
38.4 kbit/s 32 7
93.7 kbit/s 32 -
115.2 kbit/s 32 -
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NOTE

If a higher baud rate or higher number of nodes is required, then the CB option
boards (e.g. PROFIBUS, CAN) should be used to ensure disturbance-free
operation.

3.7.1.2 The structure of net data

Information which, for example, a SIMATIC S7 control unit (= master) sendsyto a
drive (= slave) or the drive sends to the control unit is placed in thé'net-data area of
each telegram.

General structure of the net-data block
The net-data block is divided into two areas:
the PKW (parameter ID value) range
the PZD (process data) range

The structure of the net data in the USS-protocol telegtam is shown below.

Protocol frame

Net data
STX || LGE || ADR || Parametér |[“Rrocess data || BCC
(PKW) (PZD)
PKW: Parameter ID value PZD: Process data
(parameter area) (process-data area)

Fig. 3-38 Telegram structurg

» The PKW area relatesyto the handling of the parameter ID value (PKW)
interface. The PKW interfacei$ynot a physical interface but a mechanism which
handles parameter trafsfer between two communication partners (e.g. control
unit and drive). Thislinyolves, for example, reading and writing parameter
values and readingwparameter descriptions and associated texts.

All tasks which are performed via the PKW interface essentially involve operator
control and visualization, service and diagnosis.

» The PZD area contains the signals required for the automation system:
¢ Controlword(s) and setpoint(s) from the master to the slave
o Status word(s) and actual value(s) from the slave to the master.

PKW area PZD area
PKE IND ‘ PKW elements PZD1 see PZD16
variable length variable length

Eig- 3-39 Structure of the PKW and PZD areas

The two areas together make up the net data block. This structure applies to
telegrams from the master to the slave and vice versa.
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PKW area

With the help of the PKW mechanism, the following tasks can be performed via any
serial interface with the USS protocol:

» Reading and writing parameters

» Reading the description of a parameter

The PKW area can be varied. Depending on the requirements, the following
lengths can be parameterized using parameter P2013:

» 3 words 2> P2013=3

» 4 words 2> P2013=4

» variable word length = P2013 =127

The following is an example of a structure when access (write/read)/is\made to
single-word (16 bit) parameter values. The PKW area must be,petmanently set to

3 words at the master and the slave. This setting is made during“start-up and
should not be altered any more during bus operation.

1st word 2nd word 3rd word
PKE | IND | PWET
Parameter ID Index Parameter value 1

The following is an example of a structureduvhen aecess (write/read) is made to
double-word (32 bit) parameter values. Parameterization to a fixed length of 4
words applies to telegrams from the masierto the slave and from the slave to the

master.
1st word 2nd word 3rd word 4th word
| PKE IND PWE | PWE?2 |
Parameter ID Index Parameter value (double word)

Telegram data transfer with“variable telegram length (refer to the following
example) means that thgfslave fesponds to a telegram from the master with a
telegram whose length dogs nét have to be the same length as the telegram from
the master to the slave:

1st word 2nd'word 3rd word 4th word (m+2). word
PKE IND PWE1 PWE2 | .....

With:

» 1 wordys mx 118 words (maximum) when 8 PZD words (maximum) are
contained in the net data block.

®», 1'word/< m < 126 words (maximum) when there is no PZD.

The'length of elements PEW1 to PWEm in the reply telegram and what is
contained in them depends on the task issued by the master. Variable length
means that only the number of words necessary to pass on the appropriate
ihformation is transferred. The minimum length, however. is always 3 words. If a
slave, for example, transfers a parameter value which is a 16-bit quantity (e.g. the
status word in parameter r0052; data format: U16), then only 3 words of the PKW
area are sent in the telegram from the slave to the master. If, for example, for
MICROMASTER the actual frequency is to be read (parameter r0021), then the
PKW area in the telegram from the slave to the master is 4 words large; the reason
for this is that the speed is represented as 32-bit quantity (data format: Float). It is
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mandatory to parameterize for a variable word length, if e.g. all values are to be
read at once from an “indexed” parameter (refer to "Index", special setting, index =

255). This setting to variable word-length is made during start-up. (refer to

parameter P2013).
Parameter ID (PKE)
5 14 13 12:11:10 9 8 7 6 5 4 3 2 1 0
'SP
AK M | PNU1
Parameter index (IND)
15 14 13 121 11 1059 8 7 6 5 4 3 2 1 0
PNU2 RES @ TXT Index
Parameter value (PWE)
15 14 13 12 11 10 9 8 7 6y Oy 4 3 2 1 0
Parameter value, high (PWE1)
Parameter value, |oW (PWE2)

The following applies:

> AK
» SPM

> PNU
> RES
> TXT

Task or reply. ID

Toggle bit for precessing of parameter-change reports
(MICROMASTER"does not support this, SPM = 0)

Parameterinumber
Reserved
Read,/ wgite/ffrom parameter text

(MICROMASTER does not support this, TXT = 0)

1% word

Bit No«

2" word

Bit No.:

Bit No.:
3 word

4™ word

CAUTION

» Do nolguse awariable word length if SIMATIC S5 or SIMATIC S7 is the master.

» This setting must be made both at the master as well as at the slave — and
cannot bé"Changed while the bus is operational.

NOTE

» The PKW area is transferred in increasing order, always starting with the 1st

word.

> Reserved fields or functions that are not supported should be specifically pre-
assigned zero in the master implementation.

» The bit 11 (SPM) is the toggle bit for parameter change reports. Parameter

change reports when reading/writing parameter texts are not supported by
MICROMASTER.
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Task or reply ID (AK):

112

Bits 12 to 15 (AK) contain the task or reply ID.
telegram from the master to the slave. The meaning of the IDs is listed in the

following table.

The task IDs are sent in the

Table 3-18  Task IDs (master -> drive converter)
) ReplyID @
Task ID Meaning
0 No task
1 Request parameter value
2 Change parameter value (word) and save only in RAM
3 Change parameter value (double word) and save only in
RAM
4 Request descriptive element !
Changing the descriptive element ! 7or8
MICROMASTER does not support this
6 Request parameter value (array)1 7
7 Change parameter value (array, word)2 a 7or8
RAM
8 Change parameter value (array, do nd 'save
only in RAM 5 Tor8
9 Request the number of array elem 6 7
10 Reserved - -
11 Change parameter value (arr; ord) and save in 5 7or8
RAM and EEPROM?
12 Change parameter value'(a d) and save in RAM
and EEPROM? 0 4 Tor8
13 Change parameter value (double word) and save in RAM > 7or 8
and EEPROM
14 Change para a word) and save in RAM and 1 Zor 8
EEPROM
15 Read or [¢]
MICROMASTER does not support this 15 7or8

' The required ele t
% The required el t of

O
Q>®

L 4

arameter description is specified in IND (2nd word)
indexed parameter is specified in IND (2"d word)
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Correspondingly, the Response IDs are transferred in the telegram from the slave
to the master at this position. Depending on the request ID, only specific response
IDs are possible.

Table 3-19  Response ID (converter -> master) 0

ﬁ%}esponse Significance Request

0 No response

1 Transfer parameter value (word)

2 Transfer parameter value (double word)

3 Transfer descriptive element '

4 Transfer parameter value (array, word) *

5 Transfer parameter value (array, double word) 2 6, 8 or 11

6 Transfer the number of array elements 9

7 Request cannot be executed (with fault number) 1or15

8 The PKW interface does not have master autho ?213c;r51,57, 8 1-

9 Parameter change report (word) K N }
MICROMASTER does not support this

10 Parameter change report (double wof@)us. & _
MICROMASTER does not support thi

1 Parameter change report (array, word) > )
MICROMASTER does not sup

12 Parameter change report (array, 2 i
MICROMASTER does not

13 Reserved oo -

- Y -

support this 15

2 The required element of the parameter is specified in IND (2nd word)
L 4 \< ,

L 4

15 Transfer text
MICROMASTE S
"The required element of the@ description is specified in IND (2nd word)
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If the response ID has the value 7 (request cannot be executed), then a fault
number is saved in parameter value 2 (PWEZ2). The fault numbers are
documented in the following table.

Table 3-20

Fault numbers for the response ID "Request cannot be executed"

Fault
No.

Significance

o

Inadmissible legal parameter number (PNU); if PNU is not available

Parameter value cannot be changed; if the parameter is a visualization parameter

Lower or upper limit exceeded

Erroneous sub-index

No array

Incorrect type of data

Setting not permitted (can only be reset)

Descriptive element cannot be changed; not possible

S INIOIOAIBRIWIN=

RN

No operator control rights

12

Key word missing, device parameter: ‘access keyl' and/os,'special parameter access’
not appropriately set

15

No text array available

17

Request cannot be executed due to Operating States;
The frequency inverter state presently does not'allow the request that was issued

101

Parameter number presently de-activated;
In the present frequency inverter state, thefparameter has no function (e.g. closed-loop
control type)

102

Channel width too small: Only for'short channels;

the parameterized length,of the!PKW area has been selected too large due to the
restrictions in the deyice. This faulf'message can only occur for the USS protocol on
the technology madule TA00 if basic device parameters are accessed from this
interface

103

Incorrect PKW number; only for G-SST 1/2 and SCB interface (USS).

The fault numbéris,transferred in the following two cases:

If the requestlinvelvesiall indices of an indexed parameter (request index equal to 255)
or the eemplete parameter description is requested and a variable telegram length
was ot parameterized.

If, for the request issue, the parameterized number of PKW data in the telegram is too
low{(e.g.: Changing from a double word and PKW number equal to 3 (words).

104

Parameter value not permissible;

This fault number is transferred if the parameter value — that is to be transferred — is not
assigned any function in the device or at the time of the change it is not able to be
trapsferred for internal reasons (although it lies within the limits).

105

The parameter is indexed
e.g. request: ‘PWE, change word’ for indexed parameters

106

Request not implemented

200

New minimum value

201

New maximum value

203

No BOP/AQP display,
Parameter cannot be displayed on the BOP or AOP.

204

The ‘BOP/AOP key word’ does not match the parameter access stage.

114
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Parameter number (PNU)

The complete parameter number (refer to the parameter list) is formed from the
"basis parameter number” PNU1 and the "page parameter number” PNU2. The
following applies: O

PNU = PNU1 + 2000 « PNU2
With PNU2 definition:

PNU2 2" word

15 14 13 12| Bit No.: \%
Weighting @

The parameter areas are mapped using PNU1 and PNU2 a lows:

20 22 22 2

Basis parameter number Page parameter number ranfeter number
P_NUl PNUZ )

bits 0 — 10 (PKE) bits 12 — 15 (IND)

0... 1999 0 ... 1999

0... 1999 .2000 ... 3999

0... 1999 4000 ... 5999

0... 1999 6000 ... 7999

0... 1999 8000 ... 9999

0... 1999 30000 ... 31999

Index
The index (bit 0 to 7), depe
» desired array eleme
» desired element

the task, describes a definite element:
ase of indexed parameters,

Special significance of index value 255

For the followin N s, the index value 255 has a special significance:
> "reque &ete descriptive element", or.

» for the o read/write indexed parameters (= arrays)

Meaning

The complete parameter description is requested

All values of the indexed parameters are requested
This request can generate fault message 102.

All values of the indexed parameters should be changed.
These requests can generate fault message 102.
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Parameter value (PWE)

The parameter value (PWE) is transferred, depending on the parameterization of
the word length (refer to parameter "USS-PKW length" P2013) of the PKW area as
word or double word (32 bit). Only one parameter value can be transferred in a
telegram.

If the word length of the PKW area is parameterized with 3 words (P2013 = 3), then
only 16-bit parameters can be transferred. Parameter descriptive elements, that
are greater than 16 bit cannot be transferred.

If the word length of the PKW area is parameterized to be 4 words (P201354),
then 16 and 32-bit parameters can be transferred. Parameter descriptive elements
that exceed 32 bits cannot be transferred.

If the word length of the PKW area is parameterized with "variable length" (P2013
= 127), then 16, 32-bit parameter and parameter descriptive elementsican be
transferred. Further, all elements of an indexed parameter can beyread or changed
with a single request, as well as the complete parameter desesiption requested if
the index corresponds to the value 255 (index = 255).

Transferring one 16-bit parameter value:

1. Fixed PKW area, 3 words:
The value is in PWE1

2. Fixed PKW area, 4 words:
The value is in PWE2 (least significantiword, 4% word); PWE1 is set to 0.

3. Variable PKW area:
The value is in PWE1. PWE2 and highernot available!

Transferring one 32-bit parameter value:

1. Fixed PKW area, 3 words:
Request is rejected with faultimessage 103.

2. Fixed PKW area, 4 words:
PWE1 (most significant word; 3 word) contains the high word of the double
word,
PWE?2 (least significaffwordy4™ word) contains the low word of the double
word.

3. Variable PKW aréa:
As for 2.; PWE3'and higher not available!

Process data area (RZD)

116

Process data'is continually exchanged between the master and slaves in this area.
At the staft of communications it is configured as to which process data is to be
exchanged with a slave. For instance, for slave x, the current setpoint is to be
transferred ithe second PZD (= PZD2). This setting remains for the complete
dataltransfer.

Tword 1 word 1 word 1 word 1 word
PZD1 pzp2 | pPzp3 | Pzp4a | ... PZD8
PzD1 - PZD8 process data

control / status word(s) and setpoint / actual value(s));

The control / status word(s), setpoints and actual values required for the
automation are transferred in this area.

The length of the PZD area is defined by the number of PZD elements (P2012).
Contrary to the PKW area, that can be variable, the length of this area between the
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communication partners (master and slave) must always be permanently declared.
The maximum number of PZD words per telegram is, for MICROMASTER, limited
to 8 words (USS-PZD length in MICROMASTER is set using parameter P2012). If
only PKW data are to be transferred in the net data block, then the number of the
PZD can also be 0!

Depending on the data transfer direction, always control word 1 or status word 1
are to be transferred in the PZD1. Depending on the data transfer direction, the
main setpoint or the main actual value is always transferred in PZD 2. Additional
setpoints or actual values are set in the following process data PZD3 toRPZDn. For
MICROMASTER, if required, control word 2 or status word 2 should be.transferred
in PZD4.

Request telegram, master = slave

PZD1 PzD2 PZD3 PZzD4 = . A& PzD8

Contrcil word Setpoint 1 Contrc;l word Setpoint2 | _ .4 Setpoint 6
Response telegram, slave = master
PzD1 PzD2 PzD3 PzD4" (4 ..... PzD8
Actual value
Status word | Main actual 2 Actuahwvalue Actual value
1 value 1 status word 3 | 7
2

NOTE

» A maximum of 8 PZD word§

A minimum of 0 PZD waerds -4.e. no PZD area in the net data area

On the USS bus, PZD",is always transferred before PZD n+1.

For MICROMASTER, double words cannot be transferred in the PZD section.

Data received from MICROMASTER is always interpreted as 16-bit words. The
appropriate de-normalization is implemented by assigning the appropriate
parameters,

» If MICROMASTER®seénds data to the master via the PZD area, then for physical
quantities, a'normalization is made to a 16-bit value (4000 hex notation).

» The setpoint can be freely assigned to the actual value; This means for example
that thesfrequency setpoint is transferred in the request telegram in PZD2 so the
actual frequency value can be signaled back in PZD2 in the response telegram
(thissalsesmakes sense from a technological/process perspective); or however,
also@another actual value — such as the actual torque value, actual voltage
actualyalue or actual current value. The setpoint can be freely assigned to the
actual value; for example the frequency setpoint is transferred in the request
telegram in PZD2, which means that the actual frequency value can be signaled
back in the response telegram in PZD2 (this also makes sense from a
technological/process perspective) — or also another actual value — such as
actual torque value, actual voltage value or actual current value.

YV V V V
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3.7.1.3 USS bus configuration via COM link (RS485)

In order to ensure disturbance-free USS operation, the bus cable must be
terminated at both ends using bus terminating resistors. In this case, the bus cable
from the first node up to the last node should be considered as one bus cable — so
that the USS bus should be terminated twice. For the first bus node [device] (e.g.
master) and last bus node [device] (e.g. drive converter), th bus terminating
resistor must be switched-in.

NOTE
+ When supplied, the bus terminating resistors are not switched-in!

+ Please note that you only switch-in the bus terminating at theffirst bus node
[device] and last bus note! The bus terminating resistors should be always set
when the system is powered-down!

+ Datatransfer errors on the bus are possible!
In active bus operation, nodes where the terminating(resistor is switched-in,
must always be powered-up. The terminating resistordraws the voltage from
the connected device. This is the reason that thefterminating resistor is no
longer effective when the node is powered down’.

The following diagram shows the structuréef'asbus,connection through terminals

14, 15:
Potential equilization cable
@ i) & fas)
S
. Master _E
L IS
g s
: 2
2 Sh <
1B ol ]! c(BE3E @ [[=]=]® g |@
<t | I
) b : —
o ! N . .
‘ ’ Screening Screening
Pt Sereening, § [
] |
/]
e aterminating resistor must be connected at the first and last node on the bus cable
e no bus terminatioft for bther nodes

Fig. 3-40 Connecting the USS bus cable
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When the MICROMASTER is used in an RS485 bus communications network the
following is required:

1. A power supply

2. A terminating resistor between P+ and N- at both bus ends
(refer to Fig. 3-41)

Control terminals

+10V 0V P+ N-
1 2 '

RS485 terminator

_P10

0 [18ka
Ll ooV TR : N ~
to terminal 2 of tr@
Fig. 341  Connecting the RS485 terminator (D
If the frequency inverter is the last slave o@ to Fig. 3-40), then the P+
and N- of the RS485 terminator provided t beyconnected there to the RS485

terminals (refer to Fig. 3-41). P10 and 0 V nnected to terminals 1 and 2
for the power supply. x
If the first or last node is not a MICROV% 4 the bus should be terminated

h a

between P+ and N- with a resistor (wi ue between 120 Q and 220 Q).
The bus must be biassed (pull-up ' rom P+ to P5 or P10, pull-down from N-
to 0 V) at one or both ends. irst'and/or the last node is not a

MICROMASTER 4 (e.g. a‘€ 0 series PLC), the bus can be biassed by
connecting a 390 Q resis omyP+ to P5 and a 390 Q pull-down resistor from N-

to0 V.
SIMATIC PROFIBUS c@?s, e.g. 6ES7972-0BA41-0XA0, can be used for
biassing and terminatién the first or last node is an S7-200 series PLC.

L 4

Q
o
&

L 4
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NOTE

» When making the installation it must be ensured that EMC disturbances/noise
cannot result in communication failures/errors or damage to the RS485 driversO

As a minimum, the following measures must be taken:

1) Shield the motor cable and correctly ground the shield at both ends. If at all
possible, avoid interruptions in the cables. If this cannot be avoided, then it
must be ensured that the shield continues in an EMC-correct fashion at the,

connecting locations.
2) All node points must be well grounded (EMC ground). %
3) All relay coils must be provided with noise suppression elerrN
4) The cables should be routed - as far as possible - separat ther
cables. For RS485 cables it is especially important that th ept well
away from motor cables.
5) The shields of RS485 cables must be correctly groun
» If the AOP communicates via the USS protocol, then/contrary to the BOP, the
appropriate USS parameters (Table 3-12 and Table"3513) should be set.

» For error-free communications, the appropriate nication parameters
must be harmonized with one another and t - in the frequency
inverter, the connected device and/or in the ected option board. Please
refer to the corresponding Operating | r the AOP and for the
communications modules.

» While RS485 communications is ope%
available using pull-up/pull-down resistors:

e power supply must always be

L 4

>
N
N

Q
o
&

L 4
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3.8

Fixed frequencies (FF)

Number: 8
Parameter range: P1001 - r1024
Warnings -
Faults -

Function chart number: FP3200, FP3310

A setpoint can be entered via the analog input, the serial communication
interfaces, the JOG function, the motorized potentiometer as well as alsefusing
fixed frequencies. The fixed frequencies are defined using parameter§,P 1001 —
P1007 and selected via binector inputs P1020 — P1022. The effegtivie, fixed
frequency setpoint is available via connector output r1024 which{meansrthat it can
be connected further. If this is to be used as setpoint source, then either parameter
P1000 or P0719 should be modified or BICO parameter r1024 should be
connected to the main setpoint P1070 or supplementary setpointd?1075. Contrary
to parameter P0719, when parameter P1000 is modified, thissimplicitly changes
BICO parameters P1070, P1075.

Example: Fixed frequencies as setpoint source
a) Standard method - R1000# 3
b) BICO method - P1070 = 1024, P1075=0

3 methods are available when selecting thé fixed frequencies.

Direct selection

In this particular mode, the control signaldirectly selects the fixed frequency. This
control signal is entered via theshinector inputs. If several fixed frequencies are
simultaneously active, then the selected frequencies are added.

Table 3-21  Example for difect cading via digital inputs

DIN3 | DIN2 | DIN1
FFO 0 iz 0 0 0
FF1 Pi001 0 0 1
FF2 B1002 0 1 0
FF3 P1003 1 0 0
FRAREF2 0 1 1
FR4+FE2+FF3 11
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The fixed frequencies can be selected via the digital inputs as well as also via
serial communication interfaces. The fixed frequency is selected, when using digital
inputs, using 2 techniques. This will be shown in the following example using the
fixed frequency P1001 and digital input 1 (refer to Fig. 3-42).

a) Standard methods - P0701 =15
b) BICO methods - P0O701 =99, P1020 = 722.0, P1016 =1
P0701 = 15 or P0701 = 99, P1020 = 722.0, P1016 = 1 ¢

P0702 = 15 or P0702 = 99, P1021 = 722.1, P1017 =1

P1016 %
P1020 .

(o |-z

P1021
(o |-oz)

Fig. 3-42 Example for directly selectinghEF1 via'DIN1 and FF2 via DIN2

Direct selection + ON command

When this fixed frequency i @ ed, the fixed frequencies are also directly
combined with the ON command. When this

selected whereby the selectionyis

technique is used, a sepén& ommand is not required. The following is
obtained essentially an example shown above:

a) Standard method P0701 =16

b) BICO metho’d O - P0O701 =99, P1020 = 722.0, P1016 =2

MICROMASTER 420 Operating Instructions
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Binary-coded selection + ON command

Using this technique up to 8 fixed frequencies can be selected using 3 control
signals. These control signals are either entered via digital inputs or a serial
communications interface. The fixed frequencies are indirectly selected using the
binary coding (refer to Table 3-22, — e.g. selected using the digital DIN inputs),
whereby the selection is combined with the ON command.

Table 3-22  Example for binary coding via digital inputs @
DIN3 DIN2 DINL %
0O Hz FFO 0 0 0 \
P1001 FF1 0 0 1
P1002 FF2 0 1 0 0
P1006 FF6 1 1 0
P1007 FF7 1 1 1

Contrary to "Direct selection + ON command",
the setting for the first 3 binary inputs is setto "
command" or P0701 = P0702 = PO703 =

the above example: N
a) Standard method N POI(
0

mand is only active if
oded selection + ON
lowing is obtained analog to

b) BICO method

=7221,P1017 =3
P1016

4
~

0—fz°

P1017

1 1

0—

Fixed frequency 1 vy
-650.00 ... 650.00 [Hz] lo 001

P1001.D (0.00)
. CO: Act. FF

r1024 >

Fixed frequency 7
-650.00 ... 650.00 [HZ]
P1007.D (30.00)

11

)

Fig. 3-43 Example for selecting FF1 via DIN1 and FF2 via DIN2 using the binary-coded
method
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3.9

Motorized potentiometer (MOP)

Parameter range: P1031 - r1050
Warnings -

Faults -

Function chart number: FP3100

This function emulates an electromechanical potentiometer to enter setpoints. The
motorized potentiometer value is adjusted using the "Raise" and "Lowegeontrol
signal” which is selected using BICO parameters P1035 and P1036 (refertoiFig.
3-44). The value which has been set is available through connector outputsr1050
so that it can be further connected and used.

nqn
DIN "o" >
t
o nqn
Q" >
UssS ) t
BOP link "
USS P1036 "o >
COM link t
Fa v Y v Y VY v v v
P1082
P1080 -
, v /
/ \ )
P -— t
P1120 P1121 \\\\ Fa/
-P1080 \
\
/ _\_ fact
r1050
-P1082

Fig. 3-44 Motorizéd potentiometer

Selecting via serial interfaces

124

The MOP funetionality can be selected via the operator panels (refer to Section
3.1.3), digital inputs as well as via serial interfaces (refer to the example).
Parameterization is also possible directly using BICO parameters P1035 and
P1036"as well as also parameters P0700 and P0719. In this case, for a value
assigned to P0700, the BICO parameter is appropriately modified.

Example: Command source via "USS on BOP link" interface
a) Standard method - P0700 =4
b) BICO method - P1035 =2032.13

P1036 = 2032.14

(r.éfer to PO700 for a complete list)
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Selecting via BOP or AOP

If the motorized potentiometer is to be used as setpoint source, then either
parameter P1000 or PO719 should be modified or the BICO parameter r1050
should be connected to the main setpoint P1070 or supplementary setpoint P1075.
Contrary to parameter P0719, when parameter P1000 is modified, this implicitly
changes BICO parameters P1070, P1075.
Example: Setpoint via the motorized potentiometer (MOP)

a) Standard method - P1000 =1 ¢

b) BICO method - P1070 = 1050
P1075=0 %
The MORP is configured using the following parameters and has thN

operation as shown in Table 3-23:
» Limits using the minimum frequency P1080 or maximum freq 1082

Ramp-up/ramp-down time P1120 or P1121
Inhibits MOP reversing function P1032
Saves the MOP setpoint P1031

MOP setpoint P1040
Table 3-23  Mode of operation of the MOP @

Motorized potentiometer unction
Lower Raise

>
>
>
>

0 0 Setpoint is froze

Raise setpoint

0 1
1 0
1 1

The following settings / operatoriactions should be made when selecting the

motorized potentiometer usi e BOP or AOP:
Table 3-24  Selecting thed potentiometer

Parametefs Lk BOP AOP (at the BOP link)
Command 1 4
source
Setpoint 1000 1
source P1035 - 2032.13 (2032.D)
P1036 - 2032.14 (2032.E)
PARAMS All Fn
\@ @ 0000 foooo | 4
Access Params, s
P Operate Drive v
STOPPED e
o 10.00 A
b M=0% V=00V v
° Raise MOP output frequency
° Lower MOP output frequency
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3.10 JOG

Parameter range: P1055 — P1061 O
Warnings A0923
Faults -

Function chart number: FP5000

The JOG function is used as follows:

4
» To check the functionality of the motor and drive inverter after comr@ing

has been completed (the first traversing motion, checking the C
rotation, etc.)

» Positioning a drive / a driven load into a specific position
» Traversing a drive, e.g. after a program has been interrupt

The drive is traversed using this function by entering fixed frequengies P1058,
P1059. The JOG mode can be selected either using the r anel (refer to
Section 3.1.3), digital inputs or also via the serial interfaces r to the example).
An ON/OFF command is not used to move the drive, bu en the "JOG keys" are
pressed. These "JOG keys" are selected using the ameters P1055 and

P1056.
A0923 A0923
nqo B .
DIN JOG right t
o >
BOP
nqo
uUss
BOP link JOG left t
P1056 "0"-- »
uss ©)
COM link
P1082y-
CB
COM link P1058 -
- t
-Q
1082 J. l

P1060
P1061
P1060
P1061

Fig. 3-45 0& counter-clockwise and JOG clockwise
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If both JOG keys are simultaneously pressed, then the instantaneous frequency is
kept (constant velocity phase) and alarm A0923 is output. When a key is pressed,
the drive inverter accelerates the motor to the fixed frequency in the time entered in
P1060. This frequency is only exited after the key has been cancelled and the dri
then brakes down to 0 Hz in the time entered in P1061.

In addition to the explicit parameterization (P1055 and P1056), the JOG
functionality is also enabled via parameter P0700 or P0719 (implicit
parameterization). In this case, if a value is assigned to P0700, the BICO *
parameter is appropriately modified.

Example: Command source via "USS on BOP link" interface \%
a) Standard method - P0700 =4
b) BICO method - P1055 = 2032.8

P1056 = 2032.

(r.éfer toé a complete list)

MICROMASTER 420 Operating Instructions
6SE6400-5AA00-0BPO 127



3 Functions Issue 10/06

3.11 PID controller (technological controller)

Parameter range: P2200
P2201 —r2294
Warnings -
Faults -
Function chart number: FP3300, FP3310, FP3400, FP5100
Features:
- cycle time: 8 ms

MICROMASTER has an integrated technological controller (PID contrellefpenabled
via P2200). This can be used to process basic higher-level controlffunctions. These
typically include:

» Pressure control for extruders

» Water level control for pump drives

» Temperature control for fan drives

» And similar control tasks

The technological setpoints and actual values can be gntered via the PID
motorized potentiometer (PID-MOP), PID fixed setpoint (PID-FF), analog input
(ADC) or via serial interfaces (USS on BOP link3USS on COM link, CB on COM
link) (refer to the example). The appropriate parameterization of the BICO
parameter defines which setpoints or actual Values are to be used (refer to Fig.

3-46).
PID
MOP B|AS8]4 Ve 3| 2
N @Y Q| §
ADC P2254 o of o ol o 5
ON Motor
No—p
RID PID PID ~—— control
PID § pa2ss{ JShmif lreelPr1 PP —,
FF -
§ E A|:>|D PIDOutpu!
UsSs N N
BOP link ol
PID| ~—_|PID
USSs P2264 >
COM link PT1] ~——~"|SCL
CB P2265 P2271
COM link ; P220Q :I,
Fig. 3-46 Struéture of the technological controller (PID controller)
NOTICE

Changes in parameter P2200 take effect only after a fresh ON command.
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Example: The permanent PID controller should fulfill the following
secondary conditions/limitations:
PID controller enable and PID setpoint input via PID fixed
frequencies and PID actual value via the analog input.

Parameterizations:

a. Permanent PID controller enable: P2200=1.0
b. Setpoint input via PID-FF: P2253 = 2224
c. Actual value input via analog input ADC: P2264 = 755

The supplementary (additional) setpoint is added to the main setpéint (RID-SUM)
and the sum is fed to the setpoint filter (PID-PT1) at the setpoint-actualyvalde
summation point via the PID ramp-function generator (PID-RFG)4The,sotrce of the
supplementary setpoint (BICO parameter P2254), the ramp-up /rampsdown times
of the PID ramp-function generator (P2257, P2258) as well as“also‘thé filter time
(P2261) can be adapted to the particular application by appropriately
parameterizing the corresponding parameters.

Similar to the PID setpoint branch, the actual value brafich of the technological
controller has a filter (PID-PT1) which can be set usingyparameter P2265. In
addition to the smoothing, the actual value can,be modified using a scaling unit
(PID-SCL).

The technological controller can be parameterized as‘either P, | or PI controller
using parameters P2280 and P2285.

P2293

R2201 [ /7\

P2280 P2285

PID Motor
setpoint control
r2294
PID
feedback

Fig. 3547 PID controller

Forspecific applications, the PID output quantity can be limited to defined values.
This can be achieved using the fixed limits - P2291 and P2292. In order to prevent
the PID controller output exercising large steps at power-on, these PID output limits
are ramped-up with ramp time P2293 from 0 to the corresponding value P2291
(upper limit for the PID output) and P2292 (lower limit for the PID output). As soon
as these limits have been reached, the dynamic response of the PID controller is
no longer limited by this ramp-up/ramp-down time (P2293).
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3.11.1 PID motorized potentiometer (PID-MOP)

Parameter range: P2231 —r2250 O
Warnings -

Faults -

Function chart number: FP3400

The PID controller has a PID motorized potentiometer which can be separately 4
adjusted. The functionality is identical with the motorized potentiometer (refer to
Section 3.9), whereby the PID parameters are emulated in the range fi 31—
r2250 (refer to the comparison — Table 3-25). \

Table 3-25  Correspondence between the parameters

PID motorized potentiometer Motorized po iometer
P2231[3] Setpoint memory of PID-MOP P1031[3] Setpoint ory of the MOP
P2232 Inhibit rev. direct. of PID-MOP P1032 Inhibit re e direction of MOP
P2235[3] BI: Enable PID-MOP (UP-cmd) P1035[3] BL: e MOP (UP-command)
P2236[3] BI: Enable PID-MOP (DOWN-cmd) P1036[3] I; le MOP (DOWN-command)
P2240[3] Setpoint of PID-MOP P10 t of the MOP
r2250 CO: Output setpoint of PID-MOP r1050 : Act. output freq. of the MOP

N
RS
R
.(,(b
<
O
&

L 4
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3.11.2

PID fixed setpoint (PID-FF)

Number: 7 O
Parameter range: P2201 —r2224
Warnings -

Faults -
Function chart number: FP3300, FP3310 .

Analog to the fixed frequencies (refer to Section 3.8), the PID controllerﬁs
2222.

separate programmable PID fixed setpoints. The values are defined u
parameters P2201 — P2207 and are selected using binector inputs

The selected PID fixed setpoint is available via connector output
be further processed (e.g. as PID main setpoint — P2253 = 2224).

3 methods are available to select the PID fixed setpoints, a% fixed

ere it can

frequencies (Section 3.8):
» Direct selection
> Direct selection + ON command

> Binary-coded selection + ON command 6©Q
18.

The methods are selected using parameters

P0701 = 15
or
P0701 = 99, P2220 = 722.0, P2216 = 1
P2216
P2220
DINA1 r0722.0 io\c
23°

O_
@ P2201}—>
s 0
d

g S ,
Fig. 3-48 E& irectly select the PID fixed frequency of fixed frequency 1 via

bl
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3.12 Setpoint channel

The setpoint channel (refer to Fig. 3-49) forms the coupling element between the
setpoint source and the motor control. MICROMASTER has a special characteristic
which allows the setpoint to be entered simultaneously from two setpoint sources.
The generation and subsequent modification (influencing the direction, suppression
frequency, up/down ramp) of the complete setpoint is carried-out in the setpoint
channel.

D -

FF |- :}4}

Additonal
setpoint

v

USS .
BOP link

uUSsS L)
COM link [~ } }
CB .
COM link

o Motor
SUM (- AFM [ Limit =.RFG —  -qntrol

5

Main
setpoint

v

> | <
(@]

]
< Setpoint channel ple c'\gﬁi?& —p!

]
14— Setpoint source >

Fig. 3-49 Setpoint channel

3.12.1 Summation and modifieation(of/ithe frequency setpoint (AFM)

Parameter range: R1070 —r1114
Warnings =

Fault -

Function chart number: FP5000, FP5200

For applications where the control quantities are generated from central control
systems, fine tuning'is,often required locally on-site (correction quantity). For
MICROMASTER, this can be very elegantly realized using the summation point
where the main‘and supplementary (additional) setpoint are added in the setpoint
channel. In this case, both quantities are simultaneously read-in via two separate
or one setpoint séurce and summed in the setpoint channel. Depending on
external Gircumstances, the supplementary setpoint can be dynamically
disconnected or switched-in to the summation point (refer to Fig. 3-50). This
functiopality can be used to advantage, especially for discontinuous processes.
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ClI: Main setpoint

Cl: Main setp scal

> Limit [+ RFG [-»|  Motor

Bl: Disab.add.setp

Ox L

Cl: Add. setp.scal

Fig. 3-50 Summation

MICROMASTER has the following possibilities,to sele¢t the setpoint source:
1. P1000 - selecting the frequency setpoint saufee
2. P0719 — selecting the command / setpoint source

3. BICO parameterization
- P1070 CI: Main setpoint
- P1075 CI: Additional setpoint

Further, the main setpoint as well agfthe,supplementary (additional) setpoint can be
scaled independently of one another. An this case, for example, a user can simply
implement an override function using the appropriate parameterization.

A scan sequence is generallyaassociated with a forwards and a backwards motion.
When selecting the reversing, funetionality, after reaching the end position, a
direction of rotation reversal can,be initiated in the setpoint channel (refer to Fig.
3-51).

On the other hand, if'it'is fo®be prevented that a direction of rotation reversal or a
negative frequency 'setpoint is to be entered via the setpoint channel, then this can
be inhibited using'BICO"parameter P1110.

P1113 P1110 P1091 .“P1094 P1080 P1082
OT OT T B
SUMm—4 { 1 » 1—» Skip » Limit {» RFG
P1101

Figd3-51 Modifying the frequency setpoint

Driven machines can have one or several resonance points in the range from 0 Hz
up to the reference frequency. These resonance points result in oscillations which,
under worst case conditions, can damage the driven load. Using suppression
frequencies, MICROMASTER allows these resonant frequencies to be passed
through as quickly as possible. This means that the suppression frequencies
increase the availability of the driven load over the long term.
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Parameter range: P1120, P1121

r1119, r1170
P1130 - P1142
Function chart number: FP5000, FP5300

The ramp-function generator is used to limit the acceleration when the setpoint
changes according to a step function. This therefore helps to reduce the stressina
on the mechanical system of the machine. An acceleration ramp and adbraking
ramp can be set independently of one another using the ramp-up 20'and
the ramp-down time P1121. This allows a controlled transition whe oint is
changed (refer to Fig. 3-52).

3.12.2 Ramp-function generator (RFG) :

! fA
87 E fmax /: N
= ; (C
S f2 )
=2
o
5
o
£
=
f, >t
4—p1120—™
y
fmax
f2
f,- : : —
3 P1131 P1132 P1133] 't
down '
o | )
£ S f f2-f1_ p1120> 1 (P1130 +P1131)
g \ P1082 2
=1 1 f2-f1
o ! =—(P1130 +P1131) + —2_L_.P1120
e \K b =3 ) P1082
£ |
= for =221 p1121> L (p1132 4 P1133)
; P1082 2
' tdown:%(PﬂSZ +P1133) + Pf12(;;2 -P1121
e the rounding times are increased to be greater than the ramp period then the ramp
. period is determined by the following equations:
i - 2-(f2—f1)-(P1120-P11302) (4, P1131
| up fmax - (P1130+P1131) P1130
| e = 2-(f2—f1)~(P1120-P11322) (4, P1133
L 4 i down fmax - (P1132+P1133) P1132

Fig. 3-52 Ramp-function generator
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In order to avoid torque surges at the transitions (constant velocity phase «—
accelerating / braking phase), additional rounding-off times P1130 — P1133 can be
programmed. This is especially important for applications (e.g.
transporting/pumping liquids or for cranes) which require an especially "soft", jerk
free acceleration and braking.

If the OFF1 command is initiated while the drive is accelerating, then rounding-off
can be activated or de-activated using parameter P1134 (refer to Fig. 3-53). These
rounding-off times are defined using parameters P1132 and P1133. 4

P1133>0
f
A Setpoint reached
fS --------------------
et

P1134=0

y -t

P1132 P11 P1132  P1133

Setpoint reached

Setpoint not reached

\

P1134=1

N -
N DPLE

P1133

ON-
OFF1-

-t

Fig. 3-53 g off after an OFF1 command

In addition to the rounding-off times, the ramp-function generator can be influenced
usin ignals. The ramp-function generator provides the following

ify using BICO parameters P1140, P1141 and P1142.
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Table 3-26  BICO parameters for ramp-function generator

Parameter Description Q

P1140 BIl: RFG enable The ramp-function generator output is set to O if the
binary signal = 0.

P1141  BIl: RFG start The ramp-function generator output keeps its actual
value if the binary signal = 0.

P1142  BIl: RFG enable setpoint If the binary signal = 0, then the ramp-function L

generator input is set to 0 and the outputis, reduced
to 0 via the ramp-function generator ra

The ramp-function generator itself is enabled after the pulses hav,

(inverter enable) and after the excitation time has expired (P0346). limiting to
the maximum speeds for the positive and negative directions af.ro (P1082,
-P1082 or 0 Hz for the direction of rotation inhibit) the setpoint s for the control
is obtained (r1170).

NOTE

The maximum drive inverter frequency is defined in etpoint channel using
parameter P1080. The maximum possible frequengy i Hz.

&
>
Q

N
>
$

L 4

Q
o
&

L 4
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3.12.3

OFF1

OFF/braking functions

Parameter range: P1121, P1135, P2167, P2168
P0840 — P0849
r0052 bit 02

Warnings -

Faults -

Function chart number: -

The drive inverter and the user must respond to an extremely wide rangeof
situations and stop the drive. In this case, both requirements relatingyto operations
as well as drive inverter protective functions (e.g. electrical and thermalteverload)
and man-machine protective functions have to be taken into account."As a result of
the different OFF/braking functions (OFF1, OFF2, OFF3) MICROMASTER can
flexibly respond to the requirements mentioned above.

The OFF1 command is closely coupled to the ON command. When the ON
command is withdrawn, then OFF1 is directly activatedLhe’ drive is braked by
OFF1 with the ramp-down time P1121. If the outputfrequency falls below the
parameter value P2167 and if the time in P2168,has expired, then the inverter
pulses are cancelled.

fact
P1082 A
fmax \\\ Q
=~ OFF1
P2167
— 4—\ >t
P2168
-t >
r0052 Bit02 down,OFF1
A -———P1121 >
Operation |f2|
e tdown,0FF1 =P1121- 51082
cancellation >t

Fig. 3-54  JOFFY

NOTE

» QFF#% can be entered using a wide range of command sources via BICO
parameter P0840 (Bl: ON/OFF1) and P0842 (Bl: ON/OFF1 with reversing).

> WBICO parameter P0840 is pre-assigned by defining the command source using
PO700.

» AFhe ON and the following OFF1 command must have the same source.

> If the ON/OFF1 command is set for more than one digital input, then only the
digital input that was last set, is valid, e.g. DIN3 is active.

OFF1 can be combined with DC current braking or compound braking.

» When the motor holding brake MHB (P1215) is activated, for an OFF1, P2167
and P2168 are not taken into account.

A\
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OFF2

OFF3

L 4

138

The inverter pulses are immediately cancelled by the OFF2 command. This means

fact

plos2d Ll
Fax OFF2

r0052 Bit02 \%

Operation“

Pulse
cancellation

L 4

\

Fig. 3-55 OFF2

NOTE
» The OFF2 command can have one or several s.“The command sources
are defined using BICO parameters P08444(Bl: ) and P0845 (BI: 2.

OFF2).

» As aresult of the pre-assignment (def:
the BOP. This source is still available

defined (e.g. terminal as command &%
using DIN2 — PQ702 = 3).

the OFF2 command is set to
ther command source is
P0700 = 2 and OFF2 is selected

The braking characteristics
exception of the autonomo
falls below parameter va
inverter pulses are cancell

offOFE3 entical with those of OFF1 with the

@ ramp-down time P1135. If the output frequency
P2467 and if the time in P2168 has expired, then the

or the OFF1 command.

—
P2168

2 Blt02 - tdown,OFFS
A -+——P1135

eration |f2|
pulse tdown,oFF3 =P1135 -
cancellation >t P1082

Fig. 3-56 OFF3

NOTE

OFF3 can be entered using a wide range of command sources via BICO
parameters P0848 (Bl: 1. OFF3) and P0849 (BI: 2. OFF3).
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3.12.4

Manual / automatic operation

Parameter range: P0719, P0810
Warnings -
Faults -
Function chart number: -

It is necessary to change-over from the automatic mode into the manual mode to
load and unload production machines and to feed new materials (e.g. bateh
processing). The machine operator carries-out the preparatory activities fof
subsequent automatic operation in the manual mode. In the manualimode, the
machine operator locally controls the machine (enters the ON/OFEscommand as
well as also the setpoint). A changeover is only made into the automatie, mode after
the set-up has been completed. In the automatic mode, the control(open-loop) of
the machines and production processes are handled by a higherslevel control
system (e.g. PLC). This operation is maintained until it is necessary to again load
and unload the machine or feed new material into the machine or production
process.

For MICROMASTER 420, indexed parameter P0719"ahd BICO parameter P0810
are used to change over between the manual and automatic mode. The command
and setpoint sources are defined using P0719 (refer tosfable 3-28), whereby
P0719 index 0 (P0719[0]) defines the automatic mode and P0719 index 1
(PO719[1]) the manual mode. BICO parameter*P@840 is used to change-over
between the automatic and manual modes? PO810 can be controlled from any
control sources (refer to Table 3-27).

8 | Terminals P0810
3
o
® P0719[0] =00 |~ Cmd 4
2 Po700 Remote [ 1—%o\
g PO719[1] 2t Cma No » Sequence control
= g md |_—o

g BOP Local 1 7 [y
&)
_ uss | = W S

CB

PO719[0] =100 | Setpoint A h 4

g P1000 Remote ;Qo\\c o Setpoint | | Motor
2 MOP PO719[11 =11 [ Setpoint o channel control
k= Local
©
o
© ADC
(%]

FF

Fig. 3-67 Changing-over using the BICO parameter P0810

Table,3-27  Examples for the parameter settings of P0810

Parameter setting Command source
P0810 = 722.2 requires P0703 = 99 Digital input 3

P0810 = 2032.15 USS at the BOP link
P0810 = 2036.15 USS at the COM link
P0810 = 2090.15 CB at the COM link
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Table 3-28  Possible parameter settings for P0719
Value |Command source Setpoint source

0 Cmd = BICO parameter Setpoint = BICO parameter

1 Cmd = BICO parameter Setpoint = MOP setpoint

2 Cmd = BICO parameter Setpoint = Analog setpoint

3 Cmd = BICO parameter Setpoint = Fixed frequency @ |

4 Cmd = BICO parameter Setpoint = USS on BOP link

5 Cmd = BICO parameter Setpoint = USS on COM lin "

6 Cmd = BICO parameter Setpoint = CB on COM i

10 Cmd = BOP Setpoint = BICO par; @A

11 |cmd=BOP Setpoint = MOP setpoift

12 Cmd = BOP Setpoint = Analog setpoint

13 Cmd = BOP Setpoint = Fixedfrequency

15 Cmd = BOP Setpoint, # USS%en BOP link

16 Cmd = BOP Setpoint =€ on COM link

40 Cmd = USS on BOP link Set @ =BICO parameter

41 Cmd = USS on BOP link | Setpoifit =/MOP setpoint

42 Cmd = USS on BOP link etpoint = Analog setpoint

43 Cmd = USS on BOP link . |'Selpoint = Fixed frequency.

44 Cmd = USS on BOP link 3 “Psetpoint = USS on BOP link

45 Cmd = USS on BOP link Setpoint = USS on COM link

46 Cmd = USS on BOP link o~ Setpoint = CB on COM link

50 Cmd = USS on COM link ' Setpoint = BICO parameter

51 Cmd = USS on CO m Setpoint = MOP setpoint

52 Cmd = USS on CO W Setpoint = Analog setpoint

53 Cmd = USS on W Setpoint = Fixed frequency

54 Cmd = USS on GOM Setpoint = USS on BOP link

55 Cmd = USS ol COM Setpoint = USS on COM link
Setpoint = BICO parameter
Setpoint = MOP setpoint
Setpoint = Analog setpoint
Setpoint = Fixed frequency
Setpoint = USS on BOP link
Setpoint = USS on COM link

140

MICROMASTER 420 Operating Instructions
6SE6400-5AA00-0BPO

O



Issue 10/06 3 Functions

3.13 Motor holding brake (MHB)
Parameter range: P1215 O
P0346, P1216, P1217, P1080 O
r0052 bit 12
Warnings -
Faults -
4

Function chart number: -
For drives which must be secured when powered-down to preven e@
undesirably moving, the MICROMASTER brake sequence control 1a

P1215) can be used to control the motor holding brake.
Before opening the brake, the pulse inhibit must be removed n%nt

impressed which keeps the drive in that particular position. In , the
impressed current is defined by the min. frequency P1080. pical value in this
case is the rated motor slip r0330. In order to protect th 0 ding brake from

continuous damage, the motor may only continue to meve after the brake has been
released (brake release times lie between 35 ms and,500%ms). This delay must be
taken into account in parameter P1216 "Holding br; se delay"” (refer to Fig.
3-58).

ON / OFF1/OFF3:
ON

OFF1/OFF3 >t

Motor excitation

finished
r0056 Bit04

p0346
f A  /

fmin |
(p1080)

\J

>p1216 p1217

R 4
r0052.C Bit 1
1
>t

Brake e

Statu
closed P R SR — . >t
Brake Release Time Brake Closing Time
N% Motor holding brake after ON / OFF1
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The motor holding brake is either closed using OFF1 / OFF3 or OFF2. For OFF1/
OFF3, when the minimum frequency P1080 is reached, the motor is operated at
this frequency until the brake has been applied (closing times of brakes lie between
15 ms and 300 ms). The actual time is specified using parameter P1217 "Holding
time after ramp down" (refer to Fig. 3-58). If, on the other hand, an OFF2 command
has been output, then independent of the drive state, the status signal r0052 bit 12
"Motor holding brake active" is reset. This means that the brake immediately closes
after OFF2 (refer to Fig. 3-59).

ON/ OFF2:
A

Inactive

OFF2
Active

\

ON

OFF1/OFF3 |
Motor excitation T

\

finished
r0056 Bit04

\

f A  /

fmin
(p1080)

\

<ip1216
r0052.C Bit 12 4 \  /
1
0

Brake open
Status

\

closed

\

—» e — -
Brake Release Time Brake Closing Time

Fig. 3-59 Motorholding brake after OFF2

The mechanical brake is controlled using the status signal r0052 bit 12 "Motor
holding brake active" of the brake control. This signal can be output as follows:

» Via digital outputs
The status signal is output via the digital output. In this case, the internal
MICROMASTER relay (if the specification is sufficient) or also an external
contactor or relay can be used to control the brake.

> Via status signal using the serial interface (USS or PROFIBUS)
The master must process the status signal. The signal must be connected to
the digital output of the master to which the contactor / relay for the motor
holding brake is connected.

MICROMASTER 420 Operating Instructions
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NOTE

» Motors have optional holding brakes which are not designed to be used as
brakes for normal operation. The holding brakes are only designed for a limited
number of emergency braking operations / motor revolutions with the brake
closed (refer to the Catalog data).

» When commissioning a drive with integrated holding brake it is therefore
absolutely imperative that it is ensured that the holding brake functions s
perfectly. A "clicking noise" in the motor indicates that the brake has been
correctly released. é

(refer to Fig. 3-58). In this case the prerequisite is that the olding
brake P1215 has been activated as well as the selectio otor
holding brake at the digital output.

to open the

+ Brake opening time P1216 is greater than/equal t i
holding brake.
+ Brake delay time P1217 is greater than/equ e to close the holding

brake.

+ Select the min. frequency P1080 so that
function.

+ A typical value for the min. freque
the slip frequency of the motor r0
calculated using the following formula:

fslip[Hz] = r0330 -P0310:ﬂ@
100
¢ The following control ﬁ eters’should be noted in conjunction with the

motor holding brake:
- P1310, P1311, 33R1335

O
N

O
Q>®

L 4

> Parameter settings: \
+ To open/close, the digital output controls the motor hoIdin point 1/2
tl

t like a weight equalization

80 for the motor holding brake is
he'rated slip frequency can be
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WARNING
» Itis not sufficient to select the status signal r0052 bit 12 "Motor holding brake

active" in P0731 — P0733. In order to activate the motor holding brake, in
addition, parameter P1215 must also be set to 1.

If the frequency inverter controls the motor holding brake, then a commissioning
may not be carried-out for potentially hazardous loads (e.g. suspended loads for
crane applications) unless the load has been secured. Potentially hazardous
loads can be secured as follows before commissioning is started:

¢ Lower the load to the floor

+ During the commissioning phase or after the frequency invertefhas been
replaced, the frequency inverter must be inhibited from controlling the motor
holding brake (it is not permissible that the frequency invertercontrols the
holding brake). Quick commissioning or a parameter‘dewnload using
STARTER etc. may only be carried-out after this hassbeeR absolutely
ensured. The motor holding brake terminals candhen berre-assigned (in this
case, it is not permissible that digital output PO#48 isjinverted for the motor
holding brake).

+ In order to hold the motor against the mechanicaldrake at a specific
frequency, it is important that the mip. frequeney P1080 approximately
corresponds to the slip frequency. Ifthewalle is selected to be too high,
then the current drawn can be toothigh“se that the frequency inverter shuts-
down (trips) due to an overcurrentslfthe yvalue selected is too low, then it is
possible that not enough torque is\produced to hold the load.

It is not permissible to use the métonholding brake as operating brake. The
reason for this is that generally itigionly dimensioned/designed for a limited
number of emergency braking operations.

Motor with motor holding brake (exampie)
A motor with motor holdifgibrake for a hanging (suspended) axis is connected to
the frequency inverter. This holding brake is to be controlled using the 1*' digital
output.

Which settings ,havete’be made?

>
>
>

144

Select the,"metor holding brake active" function (52.12) at digital output PO731.
Activate theybrake sequence control in the frequency inverter (P1215 = 1).

Set parameter P1216 to open the holding brake after an ON command.
The_brake,opening time P1216 must be set so that it is equal to or longer than
thie time required to open the holding brake. The opening time of the brake
(refer to'the Motor Catalog, e.g. M11) plus the relay opening time can be used
as,nominal value for P1216.

Set parameter P1217 to close the holding brake after an OFF1/3 command.
The brake delay time P1217 must be set so that it is equal to or longer than the
time required to close the holding brake. The closing time of the brake (refer to
Motor Catalog, e.g. M11) plus the relay closing time can be used as nominal
value for P1217.

MICROMASTER 420 Operating Instructions
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» Set the load holding
The opening / closing times of mechanical brakes are subject to certain
fluctuations; this is the reason that a weight equalization function must be
parameterized in the frequency inverter for the time P1216 and P1217. The
following parameters must be defined so that the axis cannot sag (i.e. the axis
cannot drop/fall).

+ In order that the motor can immediately establish a torque after an ON e
command, the magnetizing time P0346, determined with the quic
commissioning, may not be reset. This is the reason that paramete 346

should be checked for the weight equalization.
Typical magnetizing times for 4-pole 1LA7 motors are: \
0.12kW 50 ms 550 kW 250 ms@
1.50 kW 100 ms 7.50 kW 300
+ The min. frequency P1080 should approximately cor ond'to the rated

motor slip (P1080 = r0330[Hz])
+ In addition, the voltage boost should be adapted:

- constant voltage boost P, % (empirical value)
- voltage boost when accelerating

11=50% (empirical value)
» Connecting-up the motor holding br ol
+ Directly connected to the relay outf

) N

MICROMASTER 420
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If the frequency inverter directly controls the motor holding brake using the
relay integrated in the frequency inverter, then the max. load capability of
this relay should be carefully taken into consideration in conjunction with the

voltage/current data of the holding brake. The following applies for the rela
integrated in the frequency inverter:

- 30VDC/5A
- 250VAC/2A .
If this value is exceeded, an additional relay should, for example, be used.

+ Indirectly connecting relay output via an additional relay

Free-
wheeling

_____ diode
Relay

Motor with
motor
holding brake

MICROMASTER 420

Caution
The relay may not overload the i

al 24 V power supply!

Fig. 3-61 Indirect mot olding

N
>
$

L 4

Q
o
&

L 4
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3.14

3.14.1

Electronic brakes

MICROMASTER 420 has 2 electronic brakes:
DC braking (refer to Section 3.14.1)
Compound braking (refer to Section 3.14.2)

These brakes can actively brake the drive and avoid a possible DC link overvoltage
condition. An inter-dependency as shown in Fig. 3-62 is present.

Compound
braking

P1236 > 0
?

DC braking
P1233>0
?

A

DC braking Compound braking .
enabled enabled bisabled

Fig. 3-62 Inter-dependency of the electronic brakes

DC braking

Parameter range: P1230§P1232,P1233

r0053 Bit00
Warnings -
Faults -

Function chart number: -

The drive decelerates along ayparameterized braking ramp if an OFF1 / OFF3
command is output. A "flat" ramp must be selected so that the drive inverter is not
tripped (shutdown) due te,the high regenerative energy which would cause a DC
link overvoltagé’condition: The DC brake should be activated while the OFF1 /
OFF3 commangpis present if the drive is to be braked faster. For DC braking,
instead of eontinually reducing the output frequency / voltage during the OFF1 /
OFF3 phase;ia DCwoltage / current is input (refer to sequence a).

The drive can be brought to a standstill in the shortest time using DC current
braking (D€ brake). DC braking is selected as follows:

> After’fOEF1 or OFF3 (the DC brake is released via P1233) Sequence @
> Bireetly selected using BICO parameter P1230 Sequence @
For DC braking, a DC current is impressed in the stator winding which results in a
significant braking torque for an induction motor. The magnitude, duration and

frequency at which braking starts can be set for the braking current and therefore
braking torque by setting the appropriate parameters.

MICROMASTER 420 Operating Instructions
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The DC brake can therefore support a braking operation from approx. < 10 Hz or
prevents / minimizes the increase in the DC link voltage for regenerative braking.
This is realized because energy is directly absorbed in the motor. The essential

torque can be generated at standstill (0 Hz). For instance, this is important for

advantage and the main application of the DC brake is the fact that a holding Q
uc

applications where after positioning, any motion in the mechanical system / prod

itself can result in waste.

DC braking is especially used for:
» Centrifuges

» Saws

» Grinding machines

» Conveyor belts

Sequence ©

148

1. Enabled using P1233

2. DC braking is activated with the OFF1 or OFF3 co
3. The inverter pulses are inhibited for the duratio

P0347.

4. The required braking current P1233 is then i
time P1232. The status is displayed u

The inverter pulses are inhibited after th

£

&

L 4

d (refer to Fig. 3-63)
-magnetizing time

d for the selected braking
| r0053 bit 00.

e has expired.

® A
ON -
OFF1/OFF3 >
P0347
OFF2
-
If] ry
OFF2
S DC braki
. \\rakmg
-t
DC& ive
Bit0 '
0 >t
«— P1233 —
Fig. DC braking after OFF1 / OFF3
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Sequence @

1.
2.

P0347.

Enabled and selected using BICO parameter P1230 (refer to Fig. 3-64)
The inverter pulses are inhibited for the duration of the de-magnetizing time

the motor is braked. This state is displayed using signal r0053 bit 00.

The requested braking current P1232 is impressed for the time selected and

After DC braking has been cancelled, the drive accelerates back to the setpoint

frequency until the motor speed matches the drive inverter output frequency. If
there is no match, then there is danger that a fault will be output as agesult of
overcurrent - FO001. This can be avoided by activating the flyingisestast

function.
ON/OFF1
>
BI: Enable DC brigh t
1
©0) ¢ -
t
£ \ \
| f‘*A - /f_set
DC braking
f_act
>
‘/ > t
iA P0347
It W A .
Wl \J U U VUTI
DC braking active
roos3 1
Bit00 | >
t

Fig. 3-64 DC braking after external selection

NOTE

1. Thes:DGsbraking" function is only practical for induction motors !

2. DC’braking is not suitable to hold suspended loads !

3. “Wkor DC current braking, the motor kinetic energy is converted into thermal
energy in the motor. If braking lasts too long, then the drive can overheat !

4. AWhile DC braking, there is no other way of influencing the drive speed using an
external control. When parameterizing and setting the drive system, then as far
as possible, it should be tested using real loads !

5. DC braking is independent of the ON command. This means that it can even

be selected in the "Ready" state.

MICROMASTER 420 Operating Instructions
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3.14.2 Compound braking

Parameter range: P1236
Warnings -
Faults -
Function chart number: -

For compound braking (this is enabled using P1236) DC braking is superimposed
with regenerative braking (where the drive regenerates into the line supply as it
brakes along a ramp). If the DC link voltage exceeds the compound switch#in
threshold Vpc.comp (refer to Fig. 3-65), then a DC current is impressed,as a function
of P1236. In this case, braking is possible with a controlled motor frequency and
minimum regenerative feedback. Effective braking is obtained withoutthaving to
use additional components by optimizing the ramp-down time (P1121 for OFF1 or
when braking from f; to f,, P1135 for OFF3) and using compoundybraking P1236.

Compound braking is suitable for:

» Horizontal motion (e.g. traversing drives, conveyor belts)
» Vertical motion (e.g. hoisting gear)

P1236 =0 P1236 >0
Without Compound braking Withi€ompound braking
[t14 f_set LA  set
_f act f act
Pt L
i i
| UnUnh r\U q\lm\/ >t
u u
DGAink Dghlink
UDC—Comp o
L >t
P1254 =0:  Upc_comp =1.13~J§»P0210
P1254#£0:  Upc_comp =0.98 11242

Fig:$8-65 Compound braking

Thegompound braking switch-in threshold Vpc.comp is calculated as a function of
pafameter P1254 (Auto detect Vp¢ switch-on levels) either directly using the line
supply voltage P0210 or indirectly using the DC link voltage and r1242 (refer to the
formula in Fig. 3-65).
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energy of the motor and driven load are converted into thermal energy in the
motor. If this power loss is too high or if the braking operation takes too long,

WARNING

» For compound braking, regenerative braking is superimposed on the DC
braking (braking along a ramp). This means that components of the kinetic 0
then this can cause the drive to overheat !

» When using compound braking it must be expected that there is a higher level,

of noise above the compound braking switch-in threshold.
NOTE
» Compound braking is de-activated, if @

- flying restart is active, and
- DC braking is active is selected.

» The compound switch-in threshold Vpc.comp is dependent,on 54
Voc-comp(P1254 = 0) # Vpe.comp(P1254 # 0)
a) Auto-detect circuit enabled (P1254 = 1): Q
- Vbccomp (P1254 = 1) is automatically calculated n the drive inverter
runs-up - i.e. after the line supply vol n connected
- Using the auto-detect function, the Vp eshold automatically

adapts itself to the line supply v he’particular installation
location.

b) Auto-detect function disabled (P1
- Ve, comp = 1.13:+/2 - P0210
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3.15

Automatic restart

Parameter range:

Warnings

Faults

Function chart number:

P1210
P1211

A0571
F0035

After a power failure (FO003 "Undervoltage"), the "Automatic restart” fupetion
(enabled using P1210) automatically powers-up the drive inverter again. Anyfaults

are automatically acknowledged by the drive inverter.

When it comes to power failures (line supply failure), then a differentiatiorris made
between the following conditions:

Line undervoltage (brownout)

"Line undervoltage" is a situation where the line supply issnterrupted and returns
before (if installed) the BOP display has gone dark (this,is an‘extremely short line
supply interruption where the DC link hasn't completely collapsed).

Line failure (blackout)

"Line failure" is a situation where the display hasygone dark (this represents a
longer line supply interruption where the DCulink has completely collapsed) before

the line supply returns.

The automatic restart function P1210 is shewn in"the following diagram (refer to

Table 3-29) as a function of external states / events.

Table 3-29  Automatic restarts
P1210 ON always active (permanent) ON in no-voltage condition
Fault FO003 on Allether faults on All faults on No faults on
Blackout Brownout Blackout Brownout Blackout Blackout
0 - - e - - -
Fault acknowl. - Faalt acknowl. - Fault acknowl. -
Fault acknowl.
2 + = - - - Restart
restart
Fault acknowl. | Fadlt acknowl. | Fault acknowl. | Fault acknowl. Fault acknowl.
3 + + + + + -
restart restart restart restart restart
Fault acknowl. |\ Faultacknowl.
4 + + - - - -
restart restart
Faultiacknowl. Fault acknowl. Fault acknowl.
5 ¥ - + - + Restart
restart restart restart
Faultacknewl. | Fault acknowl. | Fault acknowl. | Fault acknowl. Fault acknowl.
6 + + + + + Restart

restart

restart

restart

restart

restart
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The number of start attempts is specified using parameter P1211. The number is
internally decremented after each unsuccessful attempt. After all attempts have
been made (as specified in parameter P1211), automatic restart is cancelled with

message F0035. After a successful start attempt, the counter is again reset to th
initial value.

NOTE

> The "Flying restart" function (refer to Section 3.16) must be additionally
activated if, for an automatic restart, the drive inverter is to be connected to a
motor which may already be spinning.

DANGER

» For longer line supply failures (blackouts)and when the automati tart
function is activated, over a longer period of time it may be as that
MICROMASTER is powered-down. However, when the line returns,

motors can automatically start to run again without any intervention.

» If the operating range of the motors is entered in this is can result in
death, severe injury or material damage.
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3.16

154

Flying restart

Parameter range: P1200
P1202, P1203
r1204, r1205

Warnings -
Faults -
Function chart number: -

The "Flying restart" function (this is enabled using P1200, refer to fable 3¢30)
allows the drive inverter to be switched to a motor which is still spinning. Ifithe drive
inverter was to be powered-up without using the flying restart functien, there would
be a high possibility that a fault with overcurrent FO001 would occur The reason for
this is that the flux must first be established in the motor and the V/f.control must be
set corresponding to the actual motor speed. The drive inverter frequency is
synchronized with the motor frequency using the flying restartifunction.

When the drive inverter is normally powered-up it is assumedithat the motor is
stationary and the drive inverter accelerates the motor from standstill and the
speed is ramped-up to the setpoint which has beengentered."However, in many
cases this condition is not fulfilled. A fan drive is,a typicallexample. When the drive
inverter is powered-down the air flowing through,the fan‘can cause it to rotate in
any direction.

Table 3-30  Settings for parameter P1200

Parameter P1200 Flying restart active Search direction

0 Disabled -

1 Always Start in the direction of the setpoint
2 For line supply on and fault Start in the direction of the setpoint
3 For fault@nd QFF2 Start in the direction of the setpoint
4 Always Only in the direction of the setpoint
5 For ling'supply on, fault and OFF2 Only in the direction of the setpoint
6 For fault and OFF2 Only in the direction of the setpoint

Depending on parameter,P1200, after the de-magnetizing time has expired P0347,
flying restart is started with the maximum search frequency fsearch max (refer to Fig.
3-66).

- P1802 + 2. 10330

fsearch,max = fmax +2.fs|ip,standard 100

-P0310

This is realized either after the line supply returns when the automatic restart
functiohthas been activated or after the last shutdown with the OFF2 command
(pulse inhibit).

V/feharacteristic (P1300 < 20):

The search frequency is reduced, as a function of the DC link current with the
search rate which is calculated from parameter P1203. In so doing, the
parameterizable search current P1202 is impressed. If the search frequency is
close to the rotor frequency, the DC link current suddenly changes because the flux
in the motor establishes itself. Once this state has been reached, the search
frequency is kept constant and the output voltage is changed to the voltage value
of the V/f characteristic with the magnetizing time P0346 (refer to Fig. 3-66).
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After the magnetizing time P0346 has expired, the ramp-function generator is set to
the speed actual value and the motor is operated with the actual reference
frequency.

focarchma etpoint frequency

n

Demagnetizing:Flying restart ! Magnetizing Ramp up
time P1202 time
P0347 P1203 P0346

Fig. 3-66 Flying restart

NOTE

> If a higher value is entered for the search velocit
search curve and therefore to an extended sear;
opposite effect.

» For "Flying restart", a braking torque is generate
low moments of inertia, to brake.

his results in a flatter
A lower value has the

hich can cause drives, with

» For group drives, "Flying restart" should no activated due to the different
characteristics of the individual mot& coasting down.

WARNING
» When "Flying restart" is acti 0 > 0), although the drive is at a stand-
still and the setpoint is 0,4 S that the drive is accelerated as a result of

the search current !

» If the operating range tors is entered when the drive is in this state,
this can result in deat e injury or material damage.

3
O
&

L 4
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3.17 Closed-loop Vdc control

3.17.1 Vdc_max controller

Parameter range: P1240, r0056 bit 14
r1242, P1243
P1250 — P1254

Warnings A0502, A0910

Faults F0002

Function chart number: FP4600

C)O

L 4
DC link undervoltage @
)

» Cause:
Line supply voltage failure or dip (blackout or brown

» Remedy:
A regenerative torque is entered for the operatio which compensates
the existing losses and therefore stabilizes the volt in the DC link. This

technique is carried-out using the Vdc_mi
is known as kinetic buffering.

A brief regenerative load can be handled
without the drive inverter being shut do
link overvoltage"). In this case, the freq is
go too far into regenerative operation.

tro efer to Section 3.18) and

function (enabled using P1240)
ith fault message F0002 ("DC
ntrolled so that the motor doesn't

If the drive inverter regenerates too en braking the machine due to a fast
ramp-down time P1121, then the b mp / ramp time are automatically
Oop

extended and the drive inve
to Fig. 3-67). If the DC link
controller withdraws the e

sion of the braking ramp.

d at the DC link voltage limit r1242 (refer
-@: r1242 is again fallen below, then the Vdc_max

<+— A0911 —»

-t

0
@ 111

\ fact
K
\\/fset \\
\\

L 4

)
I8

Fig. 3-67 Vdc_max controller
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On the other hand, if the Vdc_max controller increases the output frequency (e.g.
for a steady-state regenerative load), then the Vdc_max controller is disabled by an
internal drive inverter monitoring function and warning A0910 is output. If the
regenerative load continues, the drive inverter is protected using fault FO002.

In addition to controlling the DC link, the Vdc_max controller supports the
stabilizing processes of the speed at the end of an acceleration phase. This is
especially the case if there is an overshoot and the motor therefore briefly goes into
regenerative operation (damping effect).

NOTE
» If the DC link voltage exceeds the power-on threshold r1242 (switéh-onslevel of

Vdc_max.) of the Vdc_max controller in the "Ready" state, thefthe Vdc_max
controller is de-activated and warning A0910 is output.

Cause: The line supply voltage does not match the applicatien situation.
Remedy: Refer to parameters P1254 and P0210.

If, in the "Run" state, the DC link voltage exceeds thegpower-on threshold r1242
and if the Vdc_max controller output is limited by parameter P1253 for approx.
200 ms, then the Vdc_max controller is de-activated and,warning A0910 and,
where relevant, fault FO002 are output.
Cause: Line supply voltage P0210 or ramp-down time P1121 too low

The moment of inertia of the drivenilead is too high
Remedy: Refer to parameters P1254,"R0210, P1121

The Vdc_max switch-in threshold Vpc Jhax depends on P1254
Voc_max(P1254 = 0) # Vpc max(P1254 #:0)
a) Auto-detect function enabled (RP1254,= 1):

- Vbe_max (P1254 = 1) is automatically calculated when the drive inverter
runs-up, i.e. after thé'line supply voltage has been connected

- Using the auto-detect flinction, the Vpc.comp threshold automatically
adapts itself to the lingysupply voltage at the particular installation
location.

b) Auto-detect function/disabled (P1254 = 0):
- Ubc_max = 1615 - J24P0210
- The Vipc.comp threshold is immediately re-calculated after entering P0210
- P021@must be adapted to the particular installation location.
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3.18 Monitoring functions / messages O
3.18.1 General monitoring functions / messages C)
Parameter range: P2150 - r2197
r0052, r0053, r2197
Warnings - 4
Faults -
Function chart number: FP4100, FP4110 %

MICROMASTER has an extensive range of monitoring functions / es which
can be used for open-loop process control. The control can eith@ emented

in the drive inverter or also using an external control (e.g. PL erlocking
functions in the drive inverter (refer to Section 3.1.2.3) as well a output of
e

signals (refer to Section 3.6.2 or 0) for external control are i nted using
BICO technology.
The status of the individual monitoring functions / me are emulated in the

following CO/BO parameters:

» r0019  CO/BO: BOP control word

r0052  CO/BO: Status word 1

r0053  CO/BO: Status word 2

f0054  CO/BO: Control word 1 \ﬂ

r0055  CO/BO: Supplementary (additio control word
r0056  CO/BO: Status word — ntrol
rQ722 CO/BO: Status, digita

r0747 CO/BO: Status,
> 2197  CO/BO: Messa

Frequently used monitorin ctions / messages including parameter number and
bit are shown in the foII@ le.
L £ \< ’

L 4

YV V V VY VYV

(o)
lo ts
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Table 3-31  Partial excerpt of monitoring functions / messages

Functions / states Parameter / bit number Function chart
Drive ready 52.0 -

Drive ready to run 52.1 -

Drive running 52.2 -

Drive fault active 52.3 -

OFF2 active 52.4 - il

OFF3 active 52.5
On inhibit active 52.6
Drive warning active 52.7
Deviation setpoint — actual value 52.8
PZD control 52.9
Maximum frequency reached 52.A
Warning: Motor current limit 52.B

Motor holding brake active -
Motor overload -
Motor runs right -
Drive inverter overload -
DC brake active -
Ramping finished -
PID output R2294 == P2292 (PID_min) FP5100
PID output R2294 == P2291 (PID_max) 53.B FP5100
Download data set 0 from AOP 53.E -
Download data set 0 from AOP 53.F -
|f_act| > P1080 (f_min) 53.2 2197.0 FP4100
|f_act| <= P2155 (f_1) 53.5 2197.1 FP4110
|f_act| > P2155 (f_1) 53.4 2197.2 FP4110
f_act> zero 2197.3 FP4110
f_act >= setpoint (f_set) 53.6 2197.4 -
|f_act| >= P2167 (f_off) 53.1 2197.5 FP4100
|f_act| > P1082 (f_max 2197.6 -
2197.7 FP4110
53.3 2197.8 FP4100
53.7 2197.9 FP4110
53.8 2197.A FP4110
2197.B -
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3.19 Thermal motor protection and overload responses

Parameter range: P0610 — P0614
P0345
r 0034
Warnings A0511
Faults F0011

Function chart number: -

MICROMASTER 420 has a completely new integrated concept fogthetmal motor
protection. There are numerous possibilities of effectively protectingthe metor but
at the same time ensuring high motor utilization. The basic philosephy ofithis
innovative concept is to detect critical thermal states, output warnings‘and initiate
the appropriate responses. By responding to critical states it isypossible to operate
the drive at the thermal power limit and to avoid, under all circumstances, an
immediate shutdown (where the drive inverter is tripped).

Features

The protective concept distinguishes itself as a result ofthe following individual
features:

» Protection is effective without using any temperature sensor. The temperatures
of various locations in the motor are indifeetly determined using a temperature
model.

> Selectable responses P0610 which areto,be initiated when the warning
threshold is exceeded in order to prévent an overload condition.

» The motor protection has been désignedito be completely independent of the
drive inverter protection. Warning thresholds and responses for drive inverter
protection must be separately'paraméterized.

3.19.1 Thermal motor model

The motor temperature riselincreases because of the losses occurring during the
energy-conversion process injthe motor. These losses can be essentially sub-
divided into two groyps:

» No-load losSes
The no-loadvlosses include the bearing and air friction losses as well as the re-
magnetizingylosses (eddy current and hysteresis losses). All of these loss
components dependent on the speed and electrical frequency.

» Loaddosses
The load lgsses are mainly determined by the thermal losses in the windings
duete the current flowing through them.

An electrical motor represents a multi-material system (iron, copper, insulating
material, air) where the heat source is especially concentrated in the windings, the
laminated core and the shaft bearings. The following simplifications were made to
replicate the thermal processes in the motor:

»¢ The motor is a homogenous body
» Heat sources are uniformly distributed in the motor
» Heat is only dissipated using convection
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Using these simplifications, the thermal motor behavior can be defined using a 1
Order filter (PT1 filter). In this case, the square of the normalized motor current
(measured motor current r0027 divided by the rated motor current P0O305) weighted
by the thermal motor time constant P0611 results in the I?t value of the motor
r0034. The I?t value represents a parameter for the temperature rise / temperature
of the motor.

In addition, the output frequency (motor speed) is included in the calculation in
order to take into account the cooling effect of the motor fan.

If parameter P0335 is changed to a force-ventilated motor, then the cal¢ulation is
also appropriately modified.

If the 17t value of the motor (r0034) reaches the value defined in P06 14%default:
100%), alarm message A0511 is output and depending on P0610; a response is
initiated, or, when the shutdown threshold is reached, a fault. The following settings
are possible for P0610:

0 No response, only a warning

1 Warning and Imax is reduced
(this results in a lower output frequency)

2 Warning and fault (FO011)

Trip, threshold
1.19P0614

'V'_‘;ttor FOO11
|

[ r0027 T !
P0305 r0;)34 p temp. —» | max reduction
— % 7 ;

0021 +| amliH) reaction

P0610
P0310 1
0335 1

P0614
Warning threshold

P0611

Fig. 3-68 Drive invertegresponse

The thermal motor time canstant PO611 is a measure for the rate at which the
motor temperature chandges and must be entered depending on the motor.

NOTE

» For moters with a higher weight P0344, the temperature increase characteristic
is significantly slower than for small motors.

» If thermal data of a third-party motor is not entered, then values are used that
are based an a Siemens motor.

» Thermal motor data should be taken from the appropriate motor Catalogs.
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Temperature Classes

The permissible temperature rise of electrical machinery (motors) is limited due to
the thermal strength of the insulating materials.

Different maximum values are permissible depending on the material used. In
compliance with regulations for rotating electrical machinery, a differentiation is
made between several temperature Classes (refer to the motor rating plate) and
these are assigned to the highest permissible continuous temperature. An excerpt
from IEC 85 is shown in the "Thermal Classes" table.

3.19.2

162

Table 3-32  Thermal classes

Excerpt from IEC 85
Thermal Class Max.perm.temperature
Y 90 °C
105 °C
120 °C
130 °C
155 °C
180 °C

I|(m|o|m|>

PTC temperature sensor

When the motor is operated below the
rated speed the cooling effect of the
shaft-mounted fan is reduced. As a
result, for most motors when continually
operated at lower frequenciesgthe
power has to be reduced. Under these
particular conditions, the moters'are
only protected against overheating, if
either the parameters of the motor
temperature model (refér to' Section
3.19.1) were preciselysdetermined or a
PTC temperature sénsor{s mounted to
the motor and conneetedito one of the
digital inputs of the MICROMASTER
420 (refer t Figa3-69).

ParameterssP0704, PO702 or PO703 =
29 (extennal fatilt) should be set to
activate theyshutdown (tripping) function
for afmoton overtemperature condition.
Ifitheresistance of the PTC
temperature sensor exceeds the
shutdown (trip) threshold (motor
overtemperature condition), then Fault
F0Q085 is output (external fault).

08 TPT0409-6
B59135 : e
Rerc H Tnar A
107 | 150 °CH]
S===mee 55 oC
- — 1 Fmm
108 ety s S (NN
[ : : i }
s |
10 S===—==S -
T
[ | 1
104 e _
| Rl iiasan
10° e Ll | L
10! e
10] l | ' | | Il Tm“ tﬁ
10 50 100 150 200 °C 250
— Tprc
Fig. 3-69 PTC characteristic for

1LG / 1LA motors
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PNP digital input (P0725 = 1)
o Term. 8 (24 V)

56
or7
Term. 5,6
Por7
1kQ
o Term. 9 (0V)

Rprc = 900 Q = DIN switches from "0" — "1"

NPN digital input (P0725 = 0)
6 Term. 8 (24 V)
! Term. 5, 6 0

Ior7

I
I
I
12 kQ |

Fig. 3-70

Connecting a temperature sensor to MICROMASTER

NOTE

The specified circuit examples apply for the PTC te

Motor Catalog (motor protection using PTC th
is used for the 1LA and 1LG Siemens motors.

Qensor from the M11

i de Z = A10 — A16) - that

NOTE

In order to avoid noise from being coupleédéin
the associated disturbances - none of {l
be used to connect the temperature se

sensor must be connected to the dri \
using a shielded cable).

e drive inverter electronics - with
nductors in the motor cable may

r to the drive inverter. The temperature
r using a separate cable (if possible,

L 4

N
903
&

Q
o
&

L 4
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3.20 Power module protection :
3.20.1 General overload monitoring C)
Parameter range: P0640, r0067, r1242, P0210
Warnings A0501, A0502, A0503
Faults F0001, FO002, FO003 L 4

Function chart number: -

Just the same as for motor protection, MICROMASTER provides e
protection for the power components. This protection concept is alse s ivided
into 2 levels:

» Warning and response
» Fault and shutdown Q
Using this concept, a high utilization of the power modul ents can be
achieved without the drive inverter being immediately down. The power
module components are monitored as follows:
nts
nse

Table 3-33  General protection of the power com

Fault and shutdown

Overcurrent / short circuit Ima for V/f F0001
01

005 9

6 bit 13

Section 3.21.1.2)

._max controller F0002
A0502
(refer to Section 3.17.1)

DC link overvoltage

The monitoring threshold @ e right-hand column in the table above are
permanently saved j e inverter and cannot be changed by the user. On the
other hand, th@hrs@evels for the "Warning and response" column can be
modified by the timize the system. These values have default settings so
that the "Faultand shutdown" thresholds do not respond.

\
O
¥

L 4
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3.20.2

Thermal monitoring functions and overload responses

Parameter range: P0290 — P0294
r0036 — r0037
Warnings A0504, A0505
Faults F0004, FO005, F0012, F0020, F0022

Function chart number: -

Similar to motor protection, the main function of the thermal power module
monitoring is to detect critical states. Parameterizable responses are provided to
the user which allows the drive system to be still operated at the power limitsthus
avoiding immediate shutdown. However, the possibilities of assigning parameters
only involves interventions below the shutdown threshold which ¢annotbe changed
by users.

MICROMASTER 420 has the following thermal monitoring functions:

» Heatsink temperature

The monitoring of the heatsink temperature r0037[0fef the ‘power
semiconductor (IGBT).

> %t monitoring

The it monitoring is used to protect componentsywhich have a long thermal
time constant in comparison to the semii€enductors. An overload with reference
to i’t is present if the drive inverter utilization r0036 indicates a value greater
than 100 % (utilization as a % referredto,rated operation).

Normalized output current

r0027 4
r0207
100 %
_I Reaction via P0290
Default: "current reduction”
>t
%t [%]
10036 4 \J A
P0294 (95 %)

A0S05
1{ e
0 >t

Fig8-71 Drive inverter response to an overload condition

Parameter P0290 defines how the drive inverter responds to an overload condition.
The following settings are possible:

0 "Reduce the output frequency"”

1 "Shutdown (F0004)"

2 "Reduce the pulse frequency and output frequency”

3 "Reduce the pulse frequency then shutdown (FO004)"
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When an overload occurs regarding one of these monitoring functions, initially, a
warning is output. The warning threshold P0294 (i2t monitoring) and P0292
(heatsink temperature monitoring) can be parameterized relative to the shutdown

values.
Inverter monitoring Inverter overload reaction
. _._.Po2%0
o - I |
I I : .
10036 |, it N A0S
: P0294 : | i_max |
! | | control | | A0505
Heat sink '
r0037 | A0506
— ¥ temperature } I ' -
X P0292 | |
! ! \_> f_pulse || F0004
i L e | A Abos_|
| | ] _Fooos_|
| | | . F0005
I M A 1

Fig. 3-72 Overload response of the drive inverter (P0290)

Example

The warning threshold P0292 for the temperatureymonitoring (heatsink
temperature) is set to 15 °C in the factory. This means that warning A0504 is
output 15 °C below the shutdown threshald.

At the same time that the warning is output, the parameterized responses are
initiated via P0290. Possible responses,include:

» Reducing the pulse frequency”(P0290 = 2, 3)

This is an extremely effective method to reduce losses in the power module, as
the switching losses represefit a very high proportion of the overall losses. In
many applications, a temporaty, reduction of the pulse frequency can be
tolerated in favor of maintaining the process.

Disadvantage

The current ripplg’is incréased when the pulse frequency is reduced. This can
result in an increase of the torque ripple at the motor shaft (for low moments of
inertia) and an‘increase in the noise level.

» Reducing'thexoutput frequency (P0290 = 0,2)

This isadvantageous if it is not desirable to reduce the pulse frequency or if the
pulse(frequéncy is already set to the lowest level. Further, the load should have
a charaeteristic similar to that of a fan, i.e. a square-law torque characteristic for
decreasing speed. When the output frequency is reduced, this significantly
reduces the drive inverter output current and in turn reduces the losses in the
pewer module.
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» No reduction (P0290 = 1)

This option should be selected if neither a reduction in the pulse frequency nor
a reduction in the output current is being considered. In this case, the drive

inverter does not change its operating point after the warning threshold has

been exceeded so that the drive can be further operated until the shutdown

values are reached. After the shutdown threshold has been reached, the drive

inverter shuts down (trips) with fault FO004. The time which expires up to

shutdown is however not defined and depends on the magnitude of the 4
overload. Only the warning threshold can be changed in order to ob an

earlier warning and, if required, externally intervene in the driv ro%.g. by
reducing the load, lowering the ambient temperature).

NOTE

» If the drive inverter fan fails, this would be indirectly detect
measurement of the heatsink temperature.

» A wire breakage or short circuit of the temperature seﬁ is'also monitored.
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3.21 Open-loop/closed-loop control technique

There are several open-loop/closed-loop techniques for speed and torque control
for drive inverters with induction and synchronous motors. These techniques can
be roughly classified as follows:

» VIf characteristic control (briefly: V/f control)
» Field-orientated closed-loop control technique (briefly: Vector control)

These techniques differ from one another both regarding the control quantity as
also in the complexity of the technique, which in turn are obtained as a resultiof the
requirements associated with the particular application. For basic applicatiens (e.g.
pumps and fans), to a large extent, V/f control is used. Vector contrel,is‘mainly
used for sophisticated applications (e.g. winders), where a good (coptrahand
behavior in noisy conditions are required regarding the speedand terque. If these
requirements are also present in the range from 0 to approx. 1 Hzpthen the
speed/torque accuracy without encoder is not sufficient. In_this,case, Vector control
with speed feedback must be used.

NOTE
Vector control is only available for MICROMASTER 440.

3.211 V/f control

Parameter range: P1300

P1310 — P1850
Warnings -
Faults =

Function chart number: FP6100

The V/f characteristic representsithe simplest control technique. In this case the
stator voltage of the indugetion“motor or synchronous motor is controlled
proportionally to the stator frequency. This technique has proven itself for a wide
range of "basic" applications/such as

» Pumps, fans

> Belt drives

and similapprocesses.

The goal of V/feontrol is to keep the flux @ constant in the motor. In this case, this
is proportional¢o the magnetizing current |, and the ratio between voltage V and
frequency

Del, ~ Vi
The, torque M, developed by induction motors, is proportional to the product
(precisely the vectorial product @ x |) of flux and current.

M~ @ =|
Inrder to generate the highest possible torque from a given current, the motor
must operate with a constant flux which is as high as possible. In order to keep the
flux @ constant, when frequency f changes, the voltage V must be changed in

proportion so that a constant magnetizing current I, flows. The V/f characteristic
control is derived from these basic principles.
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A
——————— u P
/ d ated motor
M, D L operating point
n n /
7
uU,P d
P77
/ M, © S
Ve
Ve
-+——\/oltage control range —»«Field control range »
fl‘l fma
Fig. 3-73 Operating ranges and characteristics of an induction r fed from a
drive inverter
There are several versions of the V/f characteristic as s in Table 3-34.

Table 3-34  VI/f characteristic (parameter P1300)
Parameter| .. . ...
value Significance | Use / property
0 Linear Standard case
character-
istic v,
P1300 =0
\ b 0 - f
1 FCC Cl ristie which compensates the voltage losses of the stator
resis r static (steady-state) or dynamic loads (flux current control
s is especially used for small motors which have a relatively high
sta sistance. Refer to Section 3.21.1.2.
2 Squa%- his'is a characteristic which v
char es into consideration the 4
i rque characteristic of the driven v,
load (e.g. fan / pump)
a) Sciuare-law characteristic
(f © characteristic)
b) Energy saving as the lower
voltage also results in lower
currents and losses. P1300 = 2
g T » f
Programm- | Characteristic which takes into Vi v
able consideration the torque rO\(/)m731x
character- | characteristic of the motor / v
istic driven load (e.g. synchronous P0304 1300 = 3
motor).
P1325
. P1323
P1321
P1310 ¢
»-f
0 fl 2 3 f £
0Hz P1320 P1322 P1324 P0310 P1082
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3.21.1.1

170

Voltage boost

Parameter range: P1310, P1311, P1312 O
r0056 bit 05
Warnings -

Faults -

Function chart number: FP6100 .

For low output frequencies, the V/f characteristics only output a low ou%\fol:age.

Even at low frequencies, the ohmic resistances of the stator winding p le,
which are neglected when determining the motor flux in Section 3. . Thisfmeans
that the output voltage can be too low in order to

» implement the magnetization of an induction motor, @

> to hold the load

> to voltage drops (ohmic losses in the winding resistanceS)in the system or
» to provide a breakaway / accelerating / braking torqué.

The output voltage can be increased (boosted) in MI? STER using the

following parameters (refer to Table 3-35):

Table 3-35  Voltage boost

Parameter |Voltage boost
P1310 Constant boost is effective over the complete
voltage boost y range whereby the value continually
| deereases at high frequencies.
Vi Linear V/f
vmax Validity ran
4 y range
Vs
vn A
ON
(P0304) OFF >t
Il
ConBoost, T
>t
¥ N oS P1310 active
L
K A 5 0 L >t
\ A -
0 fooostend fn f max
(P1316) (P0310) (P1082)

rlf305a\Graphics_PLI\Images\p1310_linear MM420.vsd
Voltage boost when The voltage boost is only effective when accelerating
accelerating- / braking or braking.
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Parameter |Voltage boost ‘ Explanation
\Y; Boost voltage Validity range
A
Vmax 0
Vn ON4
(P0304) OF|F| >t
= f
— .
V acoBoost 1004 T \—/_
‘ —
P1311 active ao
AccBoost,50 1 : i
0 Lyt
& -
0 fBoosl.end fn fmax
(P1316) (P0310)  (P1082)
\\erlf305a\Graphics_PLI\images\p1311_MM420.vsd
P1312 Voltage boost when starting The voltage boost is onl ctive when accelerating

for the first time (sta

\Y% Boost voltage Validity range
'}
" NRY @
’ ont
X N

(P0304) OFF >t
A £ v—
VS(ar\Boosl,mO‘i \
>t
P1312 active
VStartBoost,SO 1 .
0 >t

—

0 f I
(P1316 (P0310)  (P1082)
\\erlf305a\Graphics

Images\p1312_MM420.vsd

NOTE

> Especially at low freq es, the motor temperature is additionally increased
as a result of thelvoltage boost (the motor overheats) !

» The voltagexl z is determined from the product of rated motor current
P0305, statdr resistance P0350 and the appropriate parameters P1310 —
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3.21.1.2

3.21.1.3

172

V/f open-loop control with flux current control (FCC)

Parameter range: P1300, P1333

Warnings -
Faults -
Function chart number: -

An improved current measurement function has been 'S
developed for our MICROMASTER drive inverters. This ~ §77777 5% ! total
permits the output current to be precisely determined referred
to the motor voltage. This measurement guarantees that the
output current is sub-divided into a load component and a flux
component. Using this sub-division, the motor flux can be
controlled and can be appropriately adapted and optimized
in-line with the prevailing conditions.

FCC operation is only activated after the FCC starting
frequency P1333 has been exceeded. The FCC staﬂin@ncy P1333 is

.
Iflux

entered as a percentage to the rated motor frequency 10. For a rated motor

frequency of 50 Hz and a factory setting of P1333 = , this results in an FCC
starting frequency of 5 Hz. The FCC starting frequ not be selected too

low as this has a negative impact on the contr: r istics and can result in
oscillation and system instability.

The "V/f with FCC" control type (P1300 =
It has the following advantages with res t
> Higher motor efficiency ;\
» Improved stabilizing characteristi
¢ — higher dynamic respon

ven itself in many applications.
standard V/f control:

ist nces / control
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Parameter range: P1335 - r1337
Warnings -

Faults -

Function chart number: FP6100 ( ’

In the V/f characteristic operating mode the motor frequency is always lower than

the drive inverter output frequency by the slip frequency fs. If the load (the load is

increased from M, to M) is increased with a constant output frequency, then the

slip s when motoring increases and the motor frequency decreases (from f; to f,).

This behavior, typical for an induction motor, can be compensated usi i

compensation P1335. This therefore eliminates the speed reducti
load, by boosting (increasing) the drive inverter output frequency (ref

3-74).
Without Slip compensation With Slip compensation
M M

Fig. 3-74
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3.21.1.4 VIfresonance damping

Parameter range: P1338, P1349 O
Warnings -
Faults -

Function chart number: -

For variable-speed drives, resonance effects can occur in the upper frequency
range (> 20 Hz). These resonance effects result in an increased noise level and
also can damage / destroy the mechanical system. These resonance an
occur for:

» Geared motors

» Reluctance motors

» Large motors y
n

(low stator resistance — poor electrical damping)

Contrary to the "skip frequency" function (refer to Sectio . d parameters
P1091 to P1094), where the resonance frequency is pdssed thtough as quickly as

possible, for the V/f resonance damping (parameter the resonance effects
are dampened from a control-related perspective. ntage of this function is
that by using this active damping, operation is ib the resonance range.

The V/f resonance damping is activated a t sing parameter P1338. This
parameter represents a gain factor that is for the damping of the
resonance frequency. With parameter P
effectiveness of this parameter. In a ran
reduced linearly from 100 % to 0 %. T llowing oscillogram (refer to Fig. 3-75)
indicates the effect of the resonanc function using as an example a
reluctance motor with gearbox. Th%output currents are displayed for an

output frequency of 45 Hz.

Without V/f reso ﬁ amping (P1338 = 0) V/f resonance damping active (P1338 = 1)

Fig. 3-75 Effeet,of V/f resonance damping
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3 Functions

3.21.1.5

Current limiting (Imax controller)

Parameter range: P1340 — P1344 O
r0056 bit 13
Warnings A0501

Faults FO001
Function chart number: FP6100

Our drive inverters have, in the V/f characteristic mode, a current limitin
(Imax controller, refer to Fig. 3-76). This controller avoids overload co
controller protects the drive inverter and the motor against contin
conditions by automatically reducing the drive inverter output freq
(r1343) or the drive inverter output voltage by Vinax (r1344). By ei cing the

Motor temperatur £ CO:Imax ctrl Foutp
Inverter temperatur Lmax  rH343
i?tinverter

Motor ovl fact [%] _Imax controller setpoi \

10.0 ... 400.0 [%]

P0640.D (150.0) }_E - ~ o -
Motor ovl fact [%] o067 >

10.0 ... 400.0 [%]

P0640.D (150.0)

CO:Imax ctrl Voutp

UI max
= r1344

1 1

Imax ctrl prp gain  Imax ctrl int time
0.000 ... 5.499 0.000 ... 50.000 [s]
P1345.D (0.250) P1346.D (0.300)

Fig. 3-76 Imax contro

NOTE ’\Q

A reduction in uency only reduces the load if the load decreases at lower
speeds (e. e-law torque-speed characteristic of the driven load).
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4 Troubleshooting OO

This Chapter contains:
» Operating statuses and messages of the inverter with the SDP @
» Notes on troubleshooting with the BOP
» Alist of the alarms and fault messages

4.1 Troubleshooting with the SDP ..........cccciiiiiiiii s
4.2 Troubleshooting with the BOP ...........cocooiiiiiiiiii e
4.3 Fault MeSSages.........cvvviiiiiieiiiee e
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/N\

4.1

178

WARNING

+ Repairs on equipment may only be carried out by Siemens Service, by repair O
centers authorized by Siemens or by qualified personnel who are thoroughl
acquainted with all the warnings and operating procedures contained in this ‘ )
manual.

+ Any defective parts or components must be replaced using parts contained in
the relevant spare parts list. S

+ Disconnect the power supply before opening the equipment for acciis

Troubleshooting with the SDP &

Table 4-1 explains the
meaning of the various
Q indicating the drive
te
ff
% On
approx. 0,3 s, flashing

states of the LEDs on

the SDP.
approx. 1 s, twinkling

Table 4-1  Inverter conditions indicated (&S on the SDP

. I
Mains not present e | Fault inverter temperature
.
o Readv to run Warning current limit - both
S y 7} | LEDs twinkling same time
* | Inverter fault - r the Other warnings - both LEDs
y% |ones Iisteg below &3 | twinkling alternatively
3 I . Undervoltage trip /
nverter, ing .
. ® undervoltage warning
* F = D d
. current = | Drive is not in ready state
@ |ROM failure - Both LEDs
ult overvoltage . )
® flashing same time
® ilure -
Fault motor overtemperature RAM. failure Bof(h LEDs
@ |flashing alternatively
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4.2 Troubleshooting with the BOP

Warnings and faults are displayed on the BOP with Axxx and Fxxx respectively. O
The individual messages are shown in the Parameter list.

If the motor fails to start when the ON command has been given:
» Check that PO010 = 0.

» Check that a valid ON signal is present. 'S
» Check that P0700 = 2 (for digital input control) or
P0700 = 1 (for BOP control). a
» Check that the setpoint is present (0 to 10V on Terminal 3) orN t has
been entered into the correct parameter, depending upon th int source

(P1000). See the Parameter List for further details.

If the motor fails to run after changing the parameters, set PO =30 then P0970
=1 and press P to reset the inverter to the factory default meter values.

Now use a switch between terminals 5 and 8 on the co . The drive
should now run to the defined setpoint by analogue in

NOTICE

Motor data must relate to the inverter dat& nd voltage.

Q
>
N
&

L 4

Q
o
&

L 4
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4.3

43.1

4.3.2

180

Fault messages and alarm messages

In the event of a failure, the inverter switches off and a fault code appears on the
display.

Fault messages C):
-

NOTE
To reset the fault code, one of three methods listed below can be used%

1. Cycle the power to the drive.
2. Press the @ button on the BOP or AOP.
3. Via Digital Input 3 (default setting)

ber (e.g.
. The value O is
read out the point

Fault messages are stored in parameter r0947 under their
FO003 = 3). The associated error value is found in para r
entered if a fault has no error value. It is furthermore pgssib

in time that a fault occurred (r0948) and the number messages (P0952)
stored in Parameter r0947.
A detailed description of the fault messages i vid the parameter list.

Alarm messages x
Alarm messages are stored in parameter r2 under their code number (e.g.
A0503 = 503) and can be read out fr e

A detailed description of the alarm s is provided in the parameter list.

N
S

L 4

Q
o
&
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4.3.3 Suppressing fault / alarm messages

From the perspective of the application and user, fault-free operation is the
decisive criterion when it comes to the acceptance of drive systems. For special
applications, not only this, but fault-free operation is required even if an overload
condition exists or external events cause faults. For applications such as these
(e.g. mixer systems), fault-free operation has a higher priority than the protection of
the drive system.

With MICROMASTER, it is possible to suppress up to 3 fault / alarm messages
using the indexed parameters P2100 and P2101. The fault / alarmymessages to be
suppressed (refer to Section "Fault / alarm messages") are selectedtising
parameter P2100 while the response is entered using parameter P2401aIndices 0 -
2 of the two parameters are used to correlate between suppressing/thexfault / alarm
messages and the response. The following settings are possible for,the responses:

No response, no display
OFF1 stop response

OFF2 stop response

OFF3 stop response

No response, only a warning

A WON -~ O

Example:

Alarm A0911 indicates that the drive has extended the ramp run-down time in order
to avoid an overvoltage condition. If you'Wwish teysuppress this message, then set
the following parameters:

P2100[0] = 911 (selects Alarm A0911)
P2101[0]=0 (no response, no display)

NOTE

» All of the fault messages-arefassigned the standard response to OFF2 (refer to
the fault/alarm list).

» The standard responges,of Several fault messages, caused by the hardware -
e.g. overcurrent FO0014 can neither be suppressed nor modified.
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5 MICROMASTER 420 specifications C)O

This Chapter contains:

» Table 5-1 contains the general technical specifications for the @
MICROMASTER 420 inverter

» Table 5-2 contains terminal tightening torques %
» Table 5-3 contains information on reducing the current as a m the

pulse frequency
» Table 5-4 includes various tables of specific technical data ividual

MICROMASTER 420 inverters

%
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Table 5-1

MICROMASTER Performance Ratings

Feature

Specification

Mains operating voltage
and
Power ranges

1AC200V1t0240V£10%
3AC200V1t0240V +10%
3AC380V1to480V +10 %

0,12kW -3,0kW (0,16 hp —4,0 hp)
0,12kW-55kW (0,16 hp—7,5 hp)
0,37 kW -11,0kW (0,50 hp — 15,0 hp)

Input frequency

47 Hz to 63 Hz

Output frequency

0 Hz to 650 Hz

Power factor

>0,7

Inverter efficiency

96 % to 97 %

Overload capability

50 % overload capability for 60 s within 5 min period referre@ite. thedrated output
current

Inrush current

Less than nominal input current

Power-ON-OFF cycle time

Every 30 s

Control method

Linear V/f Control; Linear V/f with Flux Current Gentrol (E€C),
Quadratic V/f Control; Multi-point V/f control

Pulse frequency

2 kHz to 16 kHz (2 kHz steps)

Fixed frequencies

7, programmable

Skip frequencies

4, programmable

Setpoint resolution

0.01 Hz Digital, 0.01 Hz Serial;, 10 bit Analogue
(motor potentiometer 0.1 Hz [0.4%%in,PID mode)])

Digital inputs

3, programmable (isolated);sWitchable active high / active low (PNP/NPN)

Analogue input

1, (0 to 10 V) used for freqUency setpoint or Pl feedback signal, scalable or
usable as 4" digital input

Relay output

1, programmable 30 ¥ DCW5 A'(resistive), 250 V AC / 2 A (inductive)

Analogue output

1, programmablen0 mA‘to 20 mA)

Serial interface

RS-485, Option R$-232

Electromagnetic compatibility

OptionalEMCHilters to EN55011 Class A or B,
also InternaljClass)A filters available

Braking

DC brakingycompound braking

Protection level

1P20

Temperature range

-10 °C tg¥50 °C (14 °F to 122 °F)

Storage temperature

-408C.10+70 °C (40 °F to 158 °F)

Humidity

<95,% RH — non-condensing

Operational altitudes

up to 1000 m above sea level without derating

Protection features

Undervoltage , Overvoltage, Overload, Ground Faults, Short circuit, Stall
Prevention, Motor Blocking Protection, Motor Overtemperature, Inverter
Overtemperature, Parameter Interlock

Standards

UL, cUL, CE, C-tick

CE Marked

Conformity with EC Low Voltage Directive 73/23/EEC
and Electromagnetic Compatibility Directive 89/336/EEC

184
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Table 5-2 Dimensions, required cooling air flow and tightening torques for power terminals

Frame . . Required cooling air Tightening torque for O
: Dimensions .
Size flow power connections
mm 73 x 173 x 149 IIs 4.8 Nm 1.1
A W xHxD
inch 2.87 x6.81 x5.87 CFM 10.2 Ibf.in 10
mm 149 x 202 x 172 IIs 24 Nm 1.5 'S
B W xHxD -
inch 5.87 x7.95x6.77 CFM 51 Ibf.in 3.3
mm 185 x 245 x 195 I's 54.9
Cc WxHxD
inch 7.28 x9.65 x 7.68 CFM 116.3

Table 5-3 Current reduction depending on pulse frequency

Mains voltage |Power (CT) Output current in A with a switéhing frequency of:
[kW] 4kHz | 6kHz | 8kHz | 10kHz z | 14kHz | 16kHz
1/3 AC 200 V 0.12t0 5.5 | Factory setting 16 kHz — no derating necess
3 AC 400V 0.37 1.2 1.2 1.2 2 1.2 1.1
0.55 1.6 1.6 1.6 1.6 1.6 1.1
0.75 2.1 21 21 1.6 1.6 1.1
11 3.0 3.0 2.7 1.6 1.6 1.1
1.5 4.0 4.0 2. 7 1.6 1.6 1.1
2.2 5.9 5.9 3.6 3.6 2.6
3.0 7.7 7.7 5.1 3.6 3.6 2.6
4.0 10.2 6.7 4.8 4.8 3.6
5.5 13.2 13.2 9.6 9.6 7.5
7.5 19.0 13.2 9.6 9.6 7.5

11.0 26.0 % I 17.9 17.9 13.5 13.5 104
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Table 5-4 MICROMASTER 420 Specifications

In order to have a UL compliant installation fuses from the SITOR range with the O
appropriate current rating must be used. O
Input voltage range 1AC200V-240V,+10%
(with built in Class A Filter)
Order No. 6SE6420- | 2AB11 | 2AB12 | 2AB13 | 2AB15 | 2AB17 | 2AB21 | 2AB21 | 2AB22 | 2AB23
-2AAL | -5AA1 | -7AA1 | -5AA1 | -5AA1 | -1BA1
. [kW] 012 | 025 | 037 | 055 | 075 1.1
Output Rating hol | 016 | 033 | 05 | 075 | 10 | 15
Output Power [kVA] 0.4 0.7 1.0 13 1.7 24
Input Current 1) [A] 1.8 3.2 4.6 6.2 8.2 11.0
Output Current [A] 0.9 1.7 2.3 3.0 3.9
Fuse [A] 10 10 10 10 16
Recommended 3NA 3803 | 3803 | 3803 | 3803 | 3805 3812 | 3817
For UL specified * * * * * * *
: [mm?] 1.0 1.0 1.0 1.0 4.0 6.0
Input Cable, min. [awg] 18 18 18 18 12 10
Input Cable. max [mm? | 2.5 25 25 25 6.0 6.0 10.0
P > max. awg] | 14 14 10 10 8
. [mm? | 1.0 1.0 1.0 1.0 15
Output Cable, min. [awg] 18 18 18 18 16
[mm? | 2.5 25 6.0 6.0 10.0
Output Cable, max. [awg] 14 14 10 10 8
. [ka] 1.2 1.2 36 3.6 52
Weight [Ibs] 2.6 2.6 7.9 79 | 114

ating point - applies for the short-circuit voltage of the line
e rated drive converter power and a rated line supply voltage

1) Secondary conditions: Input current at the rat
supply Vk =2 % re d
of 240 V without line commut:

>
\\\O
O

<<>Q’

L 4

* UL listed fuses such as Class NON from Bussmann are required for use in America
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Input voltage range 1AC200V-240V,+10%
(Unfiltered)
Order No. 6SE6420- | 2UC11 | 2UC12 | 2UC13 | 2UC15 | 2UC17 | 2UC21 | 2UC21 | 2UC22 | 2UC23
-2AAl | -5AAL | -7TAAL | -5AAL | -5AAL | -1BAL | -5BAL | -2BAL | -0CA
, kW] 012 | 025 | 037 | 055 | 075 1.1 15 22 3.0
Output Rating o] | 016 | 033 | o5 | 075 | 10 | 15 | 20 | 30 | 40
Output Power [kVA] 0.4 0.7 1.0 1.3 1.7 24 3.2 4.6 6.0
Input Current 1) [A] 1.8 3.2 46 6.2 8.2 10 | 144 | 202 | 355 |
Output Current [A] 0.9 1.7 23 3.0 3.9 55 7.4 . 13.6
Fuse [A] 10 10 10 10 16 20 20 40
Recommended 3NA| 3803 | 3803 | 3803 | 3803 | 3805 | 3807 | 380 3817
For UL specified * * * * * * *
. [mm? 1.0 1.0 1.0 1.0 1.0 1.0 0 1.0 25
Input Cable, min. lawg] | 18 18 18 18 18 18 14
Inout Cable. max [mm? | 2.5 2.5 25 25 25 6.0 10.0
P e [awg] 14 14 14 14 14 10 8
. [mm? | 1.0 1.0 1.0 1.0 1.0 1.0 15
Output Cable, min. fawg] | 18 18 18 18 18 18 16
[mm? | 2.5 25 25 25 6.0 10.0
Output Cable, max. [awg] 14 14 14 14 10 8
. [kal 1.2 1.2 1.2 3.1 5.2
Weight [Ibs] 2.6 26 2.6 68 | 114
Input voltage range 3AC 200V—240\%
(with built in Class A Filter)
Order No. 6SE6420- | 2AC23 | 2AC24

-0CA1 | -0CAY|

(kW] 3.0
(hp] 4.0

Output Power [kVA] 6.0
[A]

Output Rating

Input Current 1)

Output Current

Fuse
Recommended
For UL specified

Input Cable, min.

2
Input Cable, max. m°] 10.0 10.0 10.0

8 8 8
2:

] 15 25 4.0

Output Cable, gl 16 14 12
[mm? | 10.0 10.0 10.0

[awg] 8 8 8

[kal 5.2 5.5 55
[Ibs] 114 12.1 12.1

1) Secondary conditions: Input current at the rated operating point - applies for the short-circuit voltage of the line
Y supply Vi =2 % referred to the rated drive converter power and a rated line supply voltage
of 240 V without line commutating reactor.

* UL listed fuses such as Class NON from Bussmann are required for use in America
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Input voltage range

(Unfiltered)

3AC200V -240V,+10%

2uc22- O

For UL specified

. 2.5 4.0

Input Cable, min. 14 12
10.0 10.0

Input Cable, max. 8 8
. 2.5 4.0

Output Cable, min. 14 12
10.0 10.0 10.0

Output Cable, max. 8 8 8
5.2 55 5.5
114 121 121

tions:

Order No. 6SE6420- | 2UC11- | 2UC12- | 2UC13- | 2UC15- | 2UC17- | 2UC21- | 2UC21-
2AAl1 5AAl1 7TAAl 5AA1 5AAl1 1BAl 5BA1 2BA
. [kW] 0.12 0.25 0.37 0.55 0.75 1.1 1.5 2.2
Output Rating ihp] 016 | 033 05 0.75 10 15 20 3.0
Output Power [kVA] 0.4 0.7 1.0 1.3 1.7 2.4 3.2 4.6
Input Current 1) [A] 1.1 1.9 2.7 3.6 4.7 6.4 8.3 11.7._
Output Current [A] 0.9 1.7 2.3 3.0 3.9 104
Fuse [A] 10 10 10 10 10 20
Recommended 3NA 3803 3803 3803 3803 3803 3807
For UL specified * * * * * *
. [mm? 1.0 1.0 1.0 1.0 1.0 1.0
Input Cable, min. [awg] 18 18 18 18 18 18
[mm? | 2.5 25 2.5 25 6.0
Input Cable, max. [awg] 14 14 14 14 10
. [mm? | 1.0 1.0 1.0 1.0 1.0
Output Cable, min. [awg] 18 18 18 18 18
2:
Output Cable, max. {am@]] 2'514 2'514 2'514 25 6'010
. [kal 1.2 1.2 1.2 3.1
Weight [Ibs] 26 26 26 6.8
Order No. 6SE6420-
Output Rating EE\;\]I]
Output Power [kVA]
Input Current 1) [A]
Output Current [A]
Fuse [A]
Recommended 3NA

Input current at the rated operating point - applies for the short-circuit voltage of the line

supply Vk =2 % referred to the rated drive converter power and a rated line supply voltage
of 240 V without line commutating reactor.

* UL listed fuses such as Class NON from Bussmann are required for use in America
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Input voltage range
(with built in Class A Filter)

3AC380V-480V,+10%

1) Secondary conditions: Input current at the rated operating pol
supply Vk =2 % referred to the ra

of 400 V without line commutatingfre

L 4

Q
o
&

L 4

N
S

Order No. 6SE6420- | 2AD22- | 2AD23- | 2AD24- | 2AD25- | 2AD27- | 2AD31-
2BA1 OBAl OBA1l 5CA1l 5CA1 1CAl1
. kW] 22 3.0 4.0 55 75
Output Rating ihp] 3.0 40 5.0 75 100
Output Power [kVA] 4.5 5.9 7.8 10.1 14.0
Input Current 1) [A] 7.5 10.0 12.8 15.6 22.0
Output Current [A] 5.9 7.7 10.2 13.2 19.0
Fuse [A] 16 16 20 20 25
Recommended 3NA 3805 3805 3807 3807 3810
For UL specified * * * * .
. [mm? 1.0 1.0 15 25 4.0
Input Cable, min. [awg] 18 18 16 14 12
2:
Input Cable, max. {21\/2]]] 6'(1 0 6'01 0 6'(1 0
2:
Output Cable, min. {amvr\;r(j;]] 1 2 8 1'01 8 1 (; 8
2:
Output Cable, max. {21\/2]]] 6'(1 0 6'01 0 6'(1 0
. [kg] 3.1 33 33
Weight [Ibs] 6.8 7.3 73

pplies for the short-circuit voltage of the line
nverter power and a rated line supply voltage

* UL listed fuses such as Class NON from Bussmann are required for use in America
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Input voltage range 3AC380V-480V,+10%
(Unfiltered)
Order No. 6SE6420- | 2UD13- | 2UD15- | 2UD17- | 2UD21- | 2UD21- | 2UD22- | 2UD23- | 2UD24-
TAAl 5AAl1 5AA1 1AALl 5AAl1 2BAl1 OBAl OBA
. [kW] 0.37 0.55 0.75 1.1 1.5 4.0
Output Rating ihp] 0.5 0.75 10 15 20 5.0
Output Power [KVA] 0.9 1.2 1.6 2.3 3.0 7.8
Input Current 1) [A] 2.2 2.8 3.7 4.9 5.9 12.8._
Output Current [A] 1.2 1.6 2.1 3.0 4.0 10.2
Fuse [A] 10 10 10 10 10 20
Recommended 3NA 3803 3803 3803 3803 3803 3807
For UL specified * * * * * *
. [mm? 1.0 1.0 1.0 1.0 1.0 15
Input Cable, min. [awg] 18 18 18 18 18 16
[mm? | 2.5 25 2.5 25 6.0
Input Cable, max. [awg] 14 14 14 14 10
. [mm? | 1.0 1.0 1.0 1.0 1.0
Output Cable, min. [awg] 18 18 18 18 18
2:
Output Cable, max. {am@]] 2'514 2'514 2'514 25 6'010
. [kal 13 13 13 33
Weight [Ibs] 29 29 29 73
Order No. 6SE6420-
Output Rating {E\é\]/]
Output Power [kVA]
Input Current 1) [A]
Output Current [A]
Fuse [A]
Recommended 3NA
For UL specified

Input Cable, min.

10.0 10.0
Input Cable, max. 8 8
. . 25 4.0
Output Cable, min. 16 14 12
10.0 10.0 10.0
Output Cable, max. 8 8 8
55 5.5 5.5
121 121 121

itions: Input current at the rated operating point - applies for the short-circuit voltage of the line
supply Vi =2 % referred to the rated drive converter power and a rated line supply voltage
P of 400 V without line commutating reactor.

1) Secondary co

* UL listed fuses such as Class NON from Bussmann are required for use in America
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6 Options O

An overview of the options available for the MICROMASTER 420 is given in this O
section. For further information about options, please refer to the catalog or the
documentation CD. S

6.1 Device-independent options

Basic Operator Panel (BOP) &
|

Advanced Operator Panel (AOP)
PROFIBUS module

PC to inverter connection kit
PC to AOP connection kit Q
BOP/AOP door mounting kit for single inverter

Y

AOP door mounting kit for multiple inverte
"DriveMonitor” and "Starter" commissionin

VVYVY VYV VY VYVY

6.2 Device-dependent optionS\
EMC filter, Class A

EMC filter, Class B @K

Additional EMC filter, Clas
Low leakage Class B fil

Line commutating ch

Output choke \
LC filter

Gland plate :

YV VY VY VYV VYV

CAUTION

If using outpu\@or LC filters operation is only permissible with a pulse

frequency Make shure that the automatic pulse frequency reductions are
disabled.

Coercing required parameter adjusting: P1800 = 4 kHz , P0290 =0 or 1.

Q>®
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Q

7 Electro-magnetic compatibility (EMC) C)O

This Chapter contains:
EMC information. 'S

71 Electro-magnetic compatibility (EMC)\% 194
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All manufacturers / assemblers of electrical apparatus which "performs a complete
intrinsic function and is placed on the market as a single unit intended for the end
user” must comply with the EMC directive 89/336/EEC.

There are three routes for the manufacturer/assembler to demonstrate compliance:

7.1 Electro-magnetic compatibility (EMC) O

7.1.1 Self-certification ¢
This is a manufacturer's declaration that the European standards li e fo the
electrical environment for which the apparatus is intended have b% nly
standards that have been officially published in the Official Journ uropean

Community can be cited in the manufacturer's declaration.

7.1.2 Technical construction file 0

A technical construction file can be prepared for the apparat escribing its EMC
characteristics. This file must be approved by a ‘Co t ody’ appointed by the
appropriate European government organization. T ach allows the use of
standards that are still in preparation.

7.1.3 EC type examination certificate

This approach is only applicable to radi
MICROMASTER units are certified for

installed in accordance with the rec$

ication transmitting apparatus. All
ce with the EMC directive, when
tions in Section 2.

pli

L 4

Q
o
&

L 4
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7.1.4

Table 7-1

EMC Directive Compliance with Imminent Harmonics
Regulations

From 1st January 2001 all electrical apparatus covered by the EMC Directive will
have to comply with EN 61000-3-2 "Limits for harmonic current emissions
(equipment input < 16 A per phase)".

All Siemens variable speed drives of the MICROMASTER, MIDIMASTER,
MICROMASTER Eco and COMBIMASTER ranges, which are classified as
"Professional Equipment" within the terms of the standard, fulfill the reqirements
of the standard.

Special considerations for 250 W to 550 W drives with 230 V 1ac maing,supplies
when used in non-industrial applications

Units in this voltage and power range will be supplied with the following warning:

"This equipment requires supply authority acceptance for connectien to the public
supply network”. Please refer to EN 61000-3-12 sections 5.3%and 6.4 for further

information. Units connected to Industrial Networks! dd'not fequire connection
approval (see EN 61800-3, section 6.1.2.2).

The harmonic current emissions from these products areydescribed in the table
below:

Permissible harmonic current emissions

Rating

Typical Harmonic Typical Harmenic Typical Voltage Distortion
Current (A) Current (%)

Distribution Transformer Rating
10 kVA 100 kVA | 1 MVA

39 15" |7 (9™ | 1™ @ 5L Z" | 9" | 11™ | THD (%) | THD (%) | THD (%)

250 W1AC 230V |2.15 |1.44 [0.72 |0.26 |0.193},834'|56 |28 |10 |7 0.77 0.077 0.008

370 W1AC 230V |2.96 |2.02 [1.05 [0.38 |0.24,183%,/56 |28 |10 |7 1.1 0.11 0.011

550 W 1AC 230 V |4.04 (2.70 |1.36 |0.48 [036 |83, |56 (28 |10 |7 1.5 0.15 0.015

The allowed harmoniescurrents for "professional equipment” with an input power
> 1 kW are not yet defined. Therefore, any electrical apparatus containing the
above drives whiegh has.an input power > 1 kW will not require connection
approval.

Alternativelyfthe'necessity to apply for connection approval can be avoided by

fitting the inputtehekes recommended in the technical catalogues (except 550 W
230 V 1a€ units).

1 Industrial Networks are defined as those which do not supply buildings used for domestic purposes.
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7.1.5

Classification of EMC performance

Three General classes of EMC performance are available as detailed below:

Class 1: General Industrial

Compliance with the EMC Product Standard for Power Drive Systems EN 61800-3
for use in Second Environment (Industrial).

Table 7-2 Class 1 - General Industrial

EMC Phenomenon Standard Level

Emissions: Radiated Emissions EN 55011 Level A1
Conducted Emissions EN 61800-3 Limits complying‘with EN 55011,

Class A, Greup 2

Immunity: Electrostatic Discharge EN 61000-4-2 | 8 kV aigdischarge
Burst Interference EN 61000-4-4 2 kVspewer€ables, 1 kV control
Radio Frequency EN 61000-4-3 | 261000 MKz, 10 V/m

Electromagnetic Field

Class 2: Filtered Industrial

This level of performance will allow the manufacturer/assembler to self-certify their
apparatus for compliance with the EMC directive, for the industrial environment as
regards the EMC performance charactetisticstef the power drive system.
Performance limits are as specified in the Generic Industrial Emissions and
Immunity standards EN 61000-6-4 andeEN 61000-6-2.

Table 7-3 Class 2 - Filtered Industrial
EMC Phenomenon Standard Level
Emissions: | Radiated Emissions EN 55011 Limit A1
Conducted Emissions EN 61800-3 Limits complying with EN
55011, Class A, Group 2
Immunity: Supply Voltage Distortion EN 61000-2-4
Voltageluctuations, Dips, EN 61000-2-1
Unbalance, Freguency
Variations
Magneticikields EN 61000-4-8 50 Hz, 30 A/m
Electrostatic Discharge EN 61000-4-2 8 kV air discharge
Burst'Interference EN 61000-4-4 2 kV power cables,
2 kV control
Radio Frequency EN 61000-4-3 80-1000 MHz, 10 V/m, 80%
Electromagnetic Field, AM, power and signal lines
amplitude modulated
Radio-frequency EN 61000-4-3 900 MHz, 10 V/m 50% duty
Electromagnetic Field, cycle, 200 Hz repetition rate
pulse modulated
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Class 3: Filtered - for residential, commercial and trade applications

This level of performance will allow the manufacturer / assembler to self-certify
compliance of their apparatus with the EMC directive for the residential,
commercial and trade applications environment as regards the EMC performance
characteristics of the power drive system. Performance limits are as specified in
the generic emission and immunity standards EN 61000-6-3 and EN 61000-6-1 in

residential.
Table 7-4 Class 3 - Filtered for Residential, Commercial and trade applications
EMC Phenomenon Standard Level
Emissions: | Radiated Emissions* EN 55011 Limit B
Conducted Emissions EN 61800-3 Category(C1;
Limit cemplyingwith
EN 55014y, Class B
Category C2:
Limit complying with
EN%5011, Class A
Immunity: Supply Voltage Distortion EN 61000-2-4
Voltage Fluctuations, Dips, | EN 61000-2-1
Unbalance, Frequency
Variations
Magnetic Fields EN 61000-4-8 50 Hz, 30 A/m
Electrostatic Discharge EN 61000-4-2 8 kV air discharge
Burst Interference EN _61000-4-4 2 kV power cables, 2 kV control
Radio Frequency EN'61000-4-3 80-1000 MHz, 10 V/m, 80%
Electromagnetic Field, AM, power and signal lines
amplitude modulated
Radio-frequency EN/61000-4-3 900 MHz, 10 V/m 50% duty

Electromagnetic Eield,

pulse modulated

cycle, 200 Hz repetition rate

*

These limits are dependenton the inverter being correctly installed inside a

metallic switchgear enclosure. The limits will not be met if the inverter is not

enclosed.

NOTICE

» To achieveheseperformance levels, you must not exceed the default Pulse
frequeney’noriuse cables longer than 25 m.
» The MICROMASTER inverters are intended exclusively for professional
applications. Therefore, they do not fall within the scope of the harmonics
emissions specification EN 61000-3-2.
» Maximum mains supply voltage when filters are fitted is 460 V.
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Table 7-5

Compliance Table

Model

Remarks

Class 1 — General Industrial

6SE6420-2U**-**A1

drive systems in C3 installations.
The use of unfiltered inverters in industrial environ

Units without filters, all voltages and performances. The product norm
EN 61800-3 +A11 for "Variable-speed electrical drives, Part 3: EMC
product standard including specific test methods” specifies limits for
conducted emissions which cannot be complied with by unfiltered
inverters in the second environment.

Filtered inverters (as described under Class 2) must be installed for

if they are part of a system which is equipped with
higher-level supply side.

Class 2 — Filtered Industrial

6SE6420-2A™**-**A0

All units with integral Class A filters

6SE6420-2A**-**A0 with
6SE6400-2FA00-6ADO

Frame size A units 400-480 V with exter footprint filters

ments,is a d only
ine fi on the

O

Class 3 — Filtered for residential, commercial and light industry

6SE6420-2U***-**A0 with
6SEG6400-2FB0O*-***0

Unfiltered units fitted with extern otprint filters.

6SE6420-2A™*-**A1 with
6SE6400-2FS0*-***0 or
6SE6400-2FLO*-***0

Units with fitted Class A filte ional external Class B filters.

6SE6420-2U***-**A1 with
6SE6400-2FAQ*-***0
6SE6420-2A***-**A1

Unfiltered units ﬁttm
All units with fittedyClass ters.

rnal Class B filters

in gory C2 installations, the following warning

ments, this product may cause radio-frequency
may necessitate interference suppression

Category C3:

Category C2:

&
&

L 4
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B Removing Covers 0

B.1 Removing Covers Frame Size A ¢
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Removing Covers Frame Size B and C

B.2
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C Removing ‘Y’ Cap O

C.1 Removing ‘Y’ Cap Frame Size A ¢
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C.2 Removing ‘Y’ Cap Frame Size B and C
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D Removing fan O&

D.1 Removing fan, Frame Size A 0
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Removing fan

D.2 Removing fan, Frame Sizes B and C
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Applicable Standards

European Low Voltage Directive

The MICROMASTER product range complies with the requirements ofythe Low
Voltage Directive 73/23/EEC as amended by Directive 98/68/EEC. Theglnits
are certified for compliance with the following standards:
EN 61800-5-1 Adjustable speed electrical power drive systemss

Part 5-1: Safety requirements —

Electrical, thermal and energy

EN 60204-1  Safety of machinery - Electrical equipment of machines

European Machinery Directive

The MICROMASTER inverter series does not fallgnderthe scope of the
Machinery Directive. However, the products have beemfully evaluated for
compliance with the essential Health & Safetyarequirements of the directive
when used in a typical machine application. AiDeglaration of Incorporation is
available on request.

European EMC Directive

When installed according to the recommendations described in this manual,
the MICROMASTER fulfils all reguirements of the EMC Directive as defined by
the EMC Product Standard for,Power Drive Systems EN61800-3.

Underwriters Laborateries
UL and CUL LISTED POWER CONVERSION EQUIPMENT

ISO 9001

Siemens plc gperateésa quality management system, which complies with the
requirements of ISO 9001.
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Short circuit current rating (SCCR)

O

Short circuit current rating (SCCR) 0

Frame Size C

The equipment has a "standard SCCR" value of 10 kA, which complies with the ¢
requirements of UL508C. %
a

In addition to the "standard SCCR" a "high SCCR" is available whi sed
for industrial control panel installations in line with the National EleetricalCode
(NEC) article 409 (edition 2005) and Underwriters Laboratories effective

April 2006).
The uL certification of MICROMASTER 420 allows the driv@pt a high

SCCR equal to the interupt current rating of the branch-circu ction (BCP)
device protecting the drive.

Hence by selection of the correct uL listed BCP devic
rating for the application, any high SCCR rating ca
MICROMASTER 420, including SCCR values

The above statements are valid for the respecti
when protected by a UL recognised/listed

self-protected combination motor controK

o
N
.Q(b
xS

appropriate interrupt
ved for

um voltage of the drive
e fuse, a circuit breaker or

O
Q>®

L 4
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List of Abbreviations 0

AC
AD
ADC
ADR
AFM
AG
AIN
AOP
AOUT
ASP
ASVM
BCC
BCD
Bl
BICO
BO
BOP
C

CB
CCw
CDS
CFM
Cl
CM
CMD
CMM
CoO

el

C
DA
DAC
DC
DDS

Alternating current

Analog digital converter ¢
Analog digital converter %
Address \
Additional frequency modification

Automation unit @

Analog input

Advanced operator panel

Analog output

Analog setpoint

Asymmetric space vector modulation @
Block check character

Binary-coded decimal code

Binector input
Binector / connector

Binector output
Basic operator panel
Commissioning

Communication .@

Counter-clo iS€

&/7

tor output

Cdnnector output / Binector output

mmon (terminal that is connected to NO or NC)
Communication link
Commissioning, ready to run
Constant torque
Commissioning, run, ready to run
Clockwise
Digital analog converter
Digital analog converter
Direct current
Drive data set
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DIN
DIP
DOUT
DS
EEC
EEPROM
ELCB
EMC
EMF
EMI
ESB
FAQ
FB
FCC
FCL
FF
FFB
FOC
FSA
GSG
GUI ID
HIW
HSW
HTL
e}
IBN
IGBT
IND
JOG
KIB

Digital input
DIP switch

Digital output
Drive state < ’
European Economic Community

Electrical erasable programmable read-only memory

Earth leakage circuit breaker ¢
Electro-magnetic compatibility %
Electromotive force \
Electro-magnetic interference

Equivalent circuit @
Frequently asked questions

Function block

Flux current control

Fast current limit

Fixed frequency @
Free function block

Field orientated control

Frame size A
Getting started guide K\

Global unique identifier

Main actual value
Main setpoint

High-threshold 0

Input and output
Commissioni

Insulated gate ar transistor
Sub-ind

Jog,

Kin ing

LCD iquid crystal display
LED M itting diode

LGE Gagth

MHB or holding brake

v
N
|
PDS
¢ P
PKE

PKW
PLC

MICROMASTER 4th. Generation

Motor potentiometer

Normally closed

Normally open

Operating instructions

Power drive system

PID controller (proportional, integral, derivative)
Parameter ID

Parameter ID value

Programmable logic controller
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PLI
PPO
PTC
PWE
PWM
PX
PzD
QC
RAM
RCCB
RCD
RFG
RFI
RPM
SCL
SDP
SLVC
STW
STX
SVM

Parameter list

Parameter process data object O
Positive temperature coefficient

Parameter value ( ,
Pulse-width modulation

Power extension

Process data ¢
Quick commissioning %
Random-access memory \
Residual current circuit breaker

Residual current device @

Ramp function generator

Radio-frequency interference

Revolutions per minute
Scaling

Status display panel @
Sensorless vector control

Control word

Start of text

Space vector modulation \
Transistor-transistor logic \
Universal serial interfa

Vector control m
Variable torqu

Status word

Additional seN

L \< ,

O
Q>®

L 4
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