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To avoid any risk, always make sure to follow the warnings and
precautions described in this manual. Important information is
surrounded by a frame and is marked with [l

The binding actions that directly affect proper functioning of the

system are marked with [l

Patent No. EP3193138 "OBJECT TRAVEL MEASUREMENT METHOD" was issued for this product.

Magnettrack system enables measuring absolute travel of ob-
jects at distances from several meters to several kilometers. It
includes two main components: Magnetostriction micropulse
linear-displacement transducer and magnet marker track, along
which the transducer moves.

Each marker contains one or several permanent magnets. An elec-
trical pulse generated within the transducer interacts with mag-
netic field of a marker, thus creating a magnetostriction torsional
wave in a wave guide, which spreads with a supersonic speed.
The component of torsional wave achieving the end of the wave
guide is absorbed in damping zone. The component of torsional
wave achieving the start of the wave guide is converted to elec-
trical signal by a coil surrounding the wave guide. Wave spreading
time is used to define the position of markers, and, due to to spe-
cial allocation of markers along the track, the transducer records
a unigue signature of magnets allocation in any point of the track,

which enables getting an absolute value of object position at any
point of the positioning distance even after the system power is
restarted. This process is performed with high measurement ac-
curacy and reliability, if the provisions of this manual are observed.

Since the measurement distance can be up to several kilome-
ters, the system is ideally suitable for measurement of travel or
positioning of cranes, rail vehicles, vacuum or magnetic manipu-
lators, or to be used in automatic warehouse systems. Since Mag-
nettrack uses proximity principle in its operation, such a system
requires no maintenance and has a long service life, even under
the most severe environmental conditions, including outdoors.
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Fig. 1-1. Magnettrack system elements based on position markers

Micropulse
transducer

Positioning object

Position marker

magnettrack 1.0.2

positioning systems



Fig. 1-2. Magnettrack system elements based on interval markers
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Fig. 1-3. Magnettrack system elements based on mixed type markers
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1.1 Designation

Positioning principle

CPAI-0120-007-05-P2000P-MM2-30-60

CPA = Absolute adaptive
CPAI = Absolute adaptive incremental

Positioning distance, m [D]

0005...5,000

Number of unique interval markers

0002..0500
System repeatability, mm [Ac]

01..10

System interface

P = Profinet
T = Profibus
EIP = Ethernet/IP

Nominal length (sensitive surface) of transducer, mm [NL]

0500...4,500

Transducer type

P — profile transducer
R — rod-type transducer

Marker type
PM = position
IM = interval

MM = mixed, position and interval

Number of magnets in interval marker (for IM and MM)
Markers track scheme (for PM)

2 or 3 magnets (for IM and MM)
2 - 241 scheme or 3 - 3+1 scheme (for PM)

Logic marker range, mm [S] and amplitude of object vibrations

in the sensitive surface plane, mm [Sw]

15-30, 30-60, 45-80

magnettrack

positioning systems

1.1.1



1.2 System specifications

The system may have versions not specified in this user manual.
Such systems and specific documentation for them are available upon request.

CPA-0050-000-01- CPAI-0100-011-05- CPA-0200-000-10- CPA-0700-030-10-

P2500P-PM2-15-30 P1500P-MM2-30-60 P4500R-IM3-45-80 P4500R-MM2-45-80

Maximum positioning

distance [D] 50m 100 m 200m 700 m
Operating range of the distance 15 mm 30 mm 45 mm 45 mm
from transducer to marker [S]

Maxmum operating 34 mm 42 mm 55 mm 55 mm
distance to marker [Smax]

IR ©PSEIG 20 mm 13 mm 17T mm 17T mm
distance to marker [Smin]

I\/\ammum amp'htude of +15 mm +30 mm +40 mm +40 mm
lateral object displacement

Nominal length of transducer [NL] 1,500 mm 1,500 mm 4,500 mm 4,500 mm

magnettrack 1.2.1

positioning systems



Transducer type

Static repeatability, mm [Ac]

Maximum object
velocity

Number of interval markers (IM) and
position markers (PM) in the
system

Marker type

Operating temperature

Storage temperature

Impact load, according to
IEC 60068-2-27

Vibration, according to
IEC 60068-2-6

Protection class, according to
IEC 60529

CPA-0050-000-01-

P2500P-PM2-15-30

Profile

36

PM

CPAI-0100-011-05-
P1500P-MM2-30-60

CPA-0200-000-10-
P4500R-IM3-45-80

Profile Rod
5 10
7 m/s
11 IM + 70 PM 66
MM IM

—40..485 °C/ +350 °C

—40..+100°C/ +350°C

150 g/6 ms

20 g, 10..2,000 Hz

P67

CPA-0700-030-10-
P4500R-MM2-45-80

30IM+ 210 PM

MM

magnettrack
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CPA-0050-000-01-

P2500P-PM2-15-30

CPAI-0100-011-05-
P1500P-MM2-30-60

CPA-0200-000-10-

CPA-0700-030-10-

P4500R-IM3-45-80 P4500R-MM2-45-80

Transducer material
of construction

Thermal error factor

Type of output signal

Interface version

Transducer output update
frequency

Power supply voltage

Consumed current

Protection against
reverse polarity

Overvoltage protection

Anodized aluminum, steel

30 ppm/K

Profinet

Profinet I/O

1.1 kHz

10 to 30 VDC

<120 mA

YES

YES
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1.3 System elements and their functions

Micropulse transducer: generates electrical
pulses and picks up readings from  magnetostric-
tive wave to define relative position of the marker.

Nominal transducer length: length of transducer sensitive sur-
face. To ensure optimum conformity, a wide range of standard
lengths of sensitive surfaces, from 500 mm to 4,500 mm, is avail-
able for each application of Magnettrack system, as defined by
required positioning zone and dimensions of the object.

Attachment clamps: required to attach the transducer to posi-
tioning object. The clamps contain insulation bushings used for
electrical insulation of the transducer from the positioning object.
For recommendations on installation and allocation of attach-
ment clamps along the transducer, see section 2.1.

Connectors: electrical connection is performed using the con-
nectors included in the system supply package (for details, see
section 2.3)

Interval marker: Magnettrack system element that contains a set
of magnets with unique signatures indicating the position of this
interval marker along the magnet track, and sends information on
relative coordinate to transducer within this range, enabling the
latter to define its absolute position relative to the whole track.

Position marker: Magnettrack system element containing one
permanent magnet.

Volumetric marker: Magnettrack system marker consisting of
two (paired) position or interval markers combined into a single
volumetric marker.

The markers in this manual are depicted schematically and may differ from those supplied complete with the system.
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Fig. 1.3-1. System elements
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Fig. 1.3-2. Magnetic signature in transducer active zone, where y1 and y2 encode a track section
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pA SYSTEM INSTALLATION

Transducer is attached directly to mobile object, the position
of which needs to be measured. Markers are installed along the
object path on a stationary base. Transducer moves along the
marker path together with the object, and its position is constant-
ly updated.

Magnettrack system elements can be installed in reverse or-
der, when the transducer is attached to a stationary base, and
markers are located on mobile objects. In such cases, a mobile
object may be identified using a unique interval marker, and
positioned relative to active length of stationary transducer.

Magnettrack system installation requires good knowledge of mechanics, and accuracy and carefulness. Therefore,

the system may only be installed by a skilled professionall

Prior to installation of Magnettrack system, turn off the power of
all the equipment at the positioning object. If required, provide
electrical insulation for the equipment at the positioning object.

Before installing the Magnettrack system, make sure to bleed the
pressure from pneumatic/hydraulic parts of the positioning ob-
ject and around.

If required, post warning signs to prevent false switching of equip-
ment at the positioning object.

Magnettrack positioning system shall not be commissioned in
case of any damages at safety components of the positioning ob-
jects or electrical components of the system (e.g. damaged con-
nectors, RCDs, etc). In this cases, the system should be isolated
from power source.

Follow professional safety rules to avoid accidents during installa-
tion/maintenance.

Keep your hands and fingers safe from getting jammed between
the transducer and interval markers upon the system startup.

Make sure that foreign objects along the whole positioning
length (structures, cables, hoses, vegetation, etc.) are not within
the zone of sensitive surface of the transducer or within the zone
of moving marker, in case of reverse installation of Magnettrack
system elements.

magnettrack 2.0.1
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Install the cable from transducer to controller making sure that: If welding next to the components of Magnettrack system, make
sure to turn the system power off in order to avoid causing its

- Cable is not an obstacle for the system operation and position- , ,
damage by strong inductive currents.

ing object during the positioning object movement
« The cable is not tensioned, twisted or damaged
« The cable is not located next to power lines.

High-power motors and permanent magnets generate strong magnetic fields that may adversely affect the system
operation. Therefore, make sure to maintain sufficient distance between the transducer and motor / high-power magnet
and connected cables.

Do not open micropulse linear transducer or markers! If mi- Use only undamaged/failsafe tools for installation. Do not start
cropulse transducer or markers are opened, it will com- the system, if any of its elements is damaged.
promise functional safety of the system and make the

. o After completion of installation/maintenance, perform a trial start
guarantee void.

of the system and make sure its components function correctly.

Magnettrack system does not affect operation of the positioning object and keeps it intact. To maintain such a sta-
tus, please observe the installation guidelines described in this manual intended for the people having fundamental
knowledge in the field of precision mechanics and electrics.

Make sure to use Magnettrack positioning system only for the purposes corresponding to its design and intended use.

magnettrack 2.0.2
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2.1 Transducer installation | basic installation of transducer

Transducer and markers must be securely attached to avoid stick-
ing of markers to the transducer body elements as the object
moves.

Provide an area free of metal objects of at least 80 mm around the
sensitive surface of liner travel transducer.

Attachment clamps with insulation bushings and cylindrical bolts
compliant with ISO 4762 M5 x 22 with a maximum torque of
2 N/m, included in supply package, enable attaching the trans-
ducer on flat surface of the positioning object or any other flat
surface rigidly connected to the object. The supply package has a
sufficient number of attachment clamps for installation.

For installation diagram and recommended distance for installa-
tion of attachment clamps, see Fig. 2.1-1:

Fig. 2.1-1. Transducer

To avoid development of resonant frequency caused by vibra-
tional load of > 50 g, it is recommended to secure the clamps with
irregular intervals.

The transducer is shown schematically at the fig-
ure. Mounting dimensions of the transducer are
available upon request.
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Insulation bushings must be used with the transducer’s electrical circuit isolated from the positioning object.
magnettrack 2.1.1
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Fig. 2.1-2. Attachment clamps with insulation bushings

The system may have any orientation at the positioning object
during the transducer installation, while the sensitive surface of
the transducer must be oriented strictly towards magnetic mark-
ers (for installation examples, see Fig. 2.1-7 — 2.1-9).

/
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Transducer installation using
Basic Mounting Kit (BMK)

It is recommended to use transducer com-
plete with BMK. Depending on the type of in-
stallation, BMK may have different versions.
The BMK is shown in this manual schematically.

Basic Mounting Kit (BMK) is applied for installation of transducer.
The use of BMK allows to:

Adjust the transducer along two transverse axes and in two
[ directions

Protect the body and electrical connectors of the transducer
against unforeseen collapses with obstacles along the object
path

Fig. 2.1-4. Transducer protection using BMK
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During movement, especially if the velocity exceeds 3 m/s,
a heavy positioning object may start oscillating together with the
transducer attached to its body. To avoid significant longitudinal
oscillation of the body of a long transducer, please install it using
BMK with a rigid aluminum body.

»
- ® Transducer with
/Q/ e protective shield
P )
. < installed
/

Rear protective
bumper of transducer

Slide block
M8

Slot nut for
transducer
attachment

Supporting profile of
transducer, section
40x 120 mm

Transducer
mounting

Bumpers serve as reliable protection for connectors of transducer
to the system power supply and data transmission network. Slope
shape of BMK bumpers prevents severe shocks and, as a conse-
quence, damage of markers and transducer. BMK also enables ad-
ditional protection of transducer and avoids its damage in some
emergency situations.

Screw, DIN 7380
M6 x 16

Screw, DIN 7380
M6 x 16

Lock washer,
DIN 127 M8

Fig. 2.1-5. Attachment clamps
with Insulation bushings

Front protective
bumper of transducer

M8
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It is recommended to use BMK in all Magnettrack system appli- Aluminum profile is selected based on operating length of trans-

cations, but in the following cases BMK installation is mandatory: ducer:
- When the transducer is 2,000 mm long or longer + 40 x 40 mm for transducers
- If caliber 2 or higher markers are used. with operating length up to 1,500 mm

+ 40 x 80 mm for transducers

with operating length from 1,500 mm to 3,500 mm
+ 40 x 120 mm for transducers

with operating length from 3,500 mm to 4,500 mm.

9
Fig. 2.1-6. Example of installation of BMK-XXXX-40-80

magnettrack 2.1.5

positioning systems



As the object moves along the whole positioning path, there must be no ferromagnetic materials at a distance of up to
80 mm from transducer, except Magnettrack system elements.

Fig. 2.1-7. Relative allocation of
transducer and markers
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Fig. 2.1-8. Relative allocation of transducer and markers
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Fig. 2.1-9. Relative allocation of transducer and markers
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As the object moves, relative position of transducer and position 1. Within operating range of the distance from transducer to

markers may change, resulting from the error in installation of marker (S).

transducer or markers, or from oscillation of the moving object 2. Within the object oscillation amplitude in the plane of trans-
itself. The following marker deviations relative to the transducer ducer sensitive surface (Sw).

are allowed:

Fig. 2.1-10. Tolerances in deviation of position
markers upon their installation

See an example at Page 2.1.10 and 2.1.11
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During transducer installation, make sure that its sensitive surface does not extend beyond the limits of operating distance
from markers along the track, which is specified in the system datasheet, and is limited by the values of S_ andS__,andS .

¥=coin (Sw/ND)

ok

arcSin

S
2 x NL

Fig. 2.1-11. Tolerances in deviation of transducer upon its installation

If Magnettrack system CPA-0200-000-05-P4500R-IM3-45-80 is used, operating range of the distance from transducer to the
marker is 45 mm (S = 45). Minimum distance (Smm) is 11T mm, maximum (Smax) is 55 mm.

The amplitude of oscillations in the sensitive plane (S,) equals 80 mm. Transducer shall not extend beyond these limits
along the whole length of the sensitive surface (NL), equal to 4,500 mm, therefore, the angle of admissible deviation of
transducer from longitudinal axis of interval markers equals arcSin(22,5/4,500). In this position, sensitive surface of the trans-
ducer will be at a minimum distance from interval marker (S,,)ononeside, and at a maximum distance (S__ ) on the other.

Similar deviations may occur to transducer in the plane of sensitive surface by arcSin(80/4,500). In this case, the transducer
sensitive surface is within limit points of oscillation amplitude S .

magnettrack 2.1.10
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ating distance of S__ =45 mm.

A positioning object is a crane with diameter of flanged wheels of 750 mm. According to technical regulations, flanged
wheels can have a wear of 2 %, i.e. this crane can subside by 7.5 mm. During deployment of Magnettrack system CPA-0200-
000-05-P4500R-IM3-45-80 (S = 45 mm) with transducer installed under interval markers (Fig. 2.1-9), make sure to install the
transducer at a distance of S+ 5x1/3 mm = 26 mm from markers. If the wheels get worn by 2 % of their diameter, which
amounts to 15 mm, the gap between the transducer and the markers will be 26 + 15/2 = 33.5 mm., with maximum oper-

In the process of the object measurement, due to normal wear of
mechanical parts, e.g. wear of round wheels and/or rails, relative
position of transducer and markers gradually changes over time.
In these cases, transducer is recommended to be installed so as
to keep its position relative to the markers within allowed limits
specified above at Fig. 2.1-10 for as long as possible during opera-
tion of the measurement object.

If the transducer is above markers (Fig. 2.1-7), it is recommended
to install it at a distance of S +2 x S/3.

If the transducer is located aside from  markers
(Fig. 2.1-8), it is recommended to install it at a distance
of S+ S/2, near the top point of the amplitude of the
object oscillation in the plane of transducer sensitive surface, S .

If the transducer is under markers (Fig. 2.1-9), it is recommend-
ed to install it at a distance of S_ + S/3. Thus, nominal wear of
mechanical parts will not affect long-term operation of the sys-
tem.

magnettrack 2.1.11
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2.2 Installation of magnetic markers

Fig. 2.2-1. Position Marker Fig. 2.2-2. Interval Marker

Example of position and interval marker. Markers are shown schematically in this manual and
may differ from those supplied with the system.

magnettrack 2.2.1
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A minimum number of markers is included in the system supply package, sufficient to measure the object position throughout the
whole passport distance.

Minimum distance between markers for Magnettrack system CPA-0200-000-05-P4500R-IM3-45-80isY =260 mm, and the
maximum distance isY__ =4,100 mm. Thus, the supply package will contain 50 interval markers.

If fail-safe markers are installed at a distance from each other less than maximum, Y __, the amount of markers will be in-
sufficient for deployment of the system at the whole positioning distance. Therefore, if the maximum distance between
markers must be decreased, and the reliability of Magnettrack system increased for critical positioning objects, custom
interval markers can be ordered.

To reduce maximum distance between markers even up to minimum, Y additional interval markers are available for
ordering (see the name in the system datasheet).

magnettrack 2.2.2

positioning systems



Installation of position markers for adaptive systems

The distances between position markers can not be repeated! To avoid errors in the system operation, use only the dis-

tances between position markers specified in the system datasheet!

Position markers installation procedure:

1.

Install the first position marker along the track basic in the start-
ing (zero) coordinate position of the object, in the center of
transducer operating zone NL . (NLv, /2 see data in the system
datasheet)).

.Install the second position marker (metric) at a distance of Y,

from the first basic marker

.Install every further basic marker at a distance of Y, from the

previous basic marker

.Install every further metric marker at a distance of Y_ from the

previous metric marker

.Install the position markers until the final point of the object

movement path is achieved. The final absolute coordinate of
the object positioning is defined by the last pair of metric and
basic markers within the transducer zone in the endposition of
the object on the track.

Coordinates table of each marker along the track
relative to the previous one indicating its absolute
coordinate along the object path is supplied with
the system for simplicity and ease of installation of
position markers.

magnettrack 2.2.3
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Fig. 2.2-3 Installation of position markers

Movement
direction

1t metric
marker

1 basic
marker

The specified rule for layout of markers is valid for
the transducer position when the transducer con-

nectors are oriented in positive direction of coordi-
nate axis.
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Magnettrack adaptive system enables installing markers in a certain range of coordinates. Adaptive core of the program will individually
calculate and memorize the absolute coordinate of marker installation with required accuracy.

Example of a table of datasheet coordinates for marker installation

PM number Type PM installation coordinate, mm
Precisely Minimum Maximum

1 Basic 0

2 Metric 1,110 1,102 1,119 17
3 Basic 2,300 2,292 2,309 17
4 Metric 3,370 3,362 3,379 17
5 Basic 4,600 4,592 4,609 17
6 Metric 5,630 5622 5,639 17
7 Basic 6,900 6,892 6,909 17
8 Metric 7,890 7,882 7,899 17
9 Basic 9,200 9,192 9,209 17
10 Metric 10,150 10,142 10,159 17
11 Basic 11,500 11,492 11,509 17
12 Metric 12410 12,402 12419 17

The table is presented for information only and serves as an
example.

magnettrack 2.2,5
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Installation of interval markers for adaptive systems

For installation of interval markers, the arrows of all
Each interval marker along the track must have a unique signature. The system differentiates a three-magnet interval
marker with signature X ;X from a similar interval marker with signature X ;X,

markers must be oriented in the same direction.

1. The first interval marker is installed at the object travel zero
point in the area of transducer operating zone

2.Each further interval marker is installed along the
object path at a distance from the previous marker not
less than minimum (Ymm) and not more than maximum
(Y__) distance between adjacent interval markers, the

values of which are specified in the system datasheet.

3. Interval markers are installed along the track according to their
direction. Signatures of interval markers along the magnet track
must not repeat.

4. Install the interval markers until the final point of the object
movement path is achieved.

A
Y

min

Fig. 2.2-4. Minimum and maximum distance between adjacent interval markers
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Installation of markers for incremental systems

Both position and interval markers are usually used for incremen-
tal systems within the same track. Magnet marker track may be
also created using position markers only.

An object path can be provisionally divided to the following sec-
tions:

- Absolute coordinate measurement zones
- Incremental coordinate measurement zones.

Absolute coordinate measurement zone consists of position
and/or interval markers that form a unique signature for this
zone (see Fig. 2.2-5 - 2.2-6) for the whole object movement
path. Meanwhile, only position markers are used for incremen-
tal coordinate measurement zones, set at distances close to the
maximum possible distance from each other (see the rules for
selection of marker installation coordinates below).

lute coordinate measurement zones.

Upon restart of Magnettrack power supply, absolute coordinate of the measurement object is available only at the abso-

If, upon restart of Magnettrack power supply, the object is located at an incremental zone, then its absolute coordinate is
unavailable until the object moves to absolute zone of the track.

For examples of absolute and incremental coordinate measurement zones, see the figures below.

magnettrack 2.2.7
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Fig. 2.2-5 Example of absolute coordinate measurement zone based on an interval marker
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Fig. 2.2-6 Example of absolute coordinate measurement section based on position markers
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Fig. 2.2-7 Example of incremental coordinate measurement section based on position markers
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Markers for incremental systems can be installed rather flexibly. The distance from position marker to adjacent interval marker
Generally, a track consists of serially alternating zones of abso- must be within the range from Y _ toY__, see the system data-
lute and incremental coordinate measurement. User chooses the sheet.

track zones as absolute or incremental.

Y Y ax

min

o o 1 ° o
LT T BT 1 B } T 1 B Y
= )
o o : o o

Fig. 2.2-8. Distance between the markers for an incremental system
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Fig. 2.2-9 Example of markers allocation for an adaptive incremental system
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Adaptive incremental system Magnettrack CPAI-0100-011-05-P1500P-MM2-30-60. Maximum range of object travel mea-
surements is 100 m with transducer 1,500 mm. To measure the travel at a distance of 100 m, a transducer with a length of
2,500 mm minimum would be required for a normal adaptive Magnettrack system, which is not always suitable for small
measurement objects, since the transducer with dimensions of 2500 mm or more may extend the object size. In case of an
adaptive incremental system, transducer may be used with a significantly shorter length, e.g. 1,500 mm.

Let's assume that the zones of absolute travel are set by unique interval markers every 10 m. A total of 11 such interval
markers will be required, equally spaced along the whole track of 100 m. The maximum marker length will be 420 mm.

The distance between interval markers is filled with incremental markers.

The distance between two adjacent incremental markers, and between an incremental and interval marker must not ex-
ceed (NL, -V prlC) =1,370mm -3 m/s x 20 msec = 1,310 mm, where:

ma

3 m/sec is the maximum object velocity
20 msec is the time of a single controller cycle

1370 mm is the operating length of transducer. It differs fromm nominal length of transducer of 1,500 mm by the value of
offsets (see system datasheet).

Position markers in amount of (10,000 mm - 420 mm) / 1,310 mm = 7.3 are installed between each pair of interval markers,
which, after rounding upwards, will equal 8. A total of 8 x 10 = 80 incremental markers and 11 interval markers will be re-
quired for the distance of 100 m.

Magnet track may contain an excessive number of markers to improve fail-safety of Magnettrack system.

magnettrack 2.2.13
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Upon restart of Magnettrack adaptive incremental sys-
tem power supply, absolute coordinate of the ob-
ject will only be available when the object is posi-
tioned at any zone of absolute coordinate measurement
initialized earlier or after the object travels to this section.

If the object coordinate is reset to initial coordinate when the
system functions in incremental mode, this will not cause a sys-
tem failure. The system will start the track initialization and will
continue functioning in incremental mode.

magnettrack 2.2.14
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2.3 Transducer Electrical Connection

When making electrical connections, pay attention to the follow-
ing: the system and control cabinet must have the same ground
potential.

To guarantee electromagnetic compatibility (EMC) the following
requirements must be strictly followed:

A. Transducer and processor/controller must be interconnected
using shielded cables. Shield: copper braiding covering at least
80 %.

B. The cable shield must be connected to the body of connector.

C. The cable shield must be grounded, i.e. connected to ground
at the controller side.

D. Profinet bus line must be installed according to Profinet techni-
cal instructions and Profinet-IO assembly guidelines.

In order to prevent noise impact on data transmission, do not in-

stall the cable connecting the transducer, controller and power
source near high-voltage lines. Inductive interferences coming
from AC harmonic oscillations (e.g. from phase angle controls)
have an adverse effect, since cable shield provides limited protec-
tion against such interferences.

The signal is sent to controller through PROFINET-IO interface.
Maximum length of main cable line between active nodes
is 100 m.

Data rate achieves 100 MBit/s.
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Power supply

4 2
1 1
© ©
4 2 4
Q
3 3
Output Network /  Intput Network /
Connector 2 Connector 1
(female) (female)

Fig. 2.3-1. Pin assignment
(view from transducer side)

Ethernet cable of category Cat 5e minimum, with diameter
from 5to 8 mm is used for connection of transducer to PROFINET
network.

Cable contacts are attached to connector using screw terminals.
Conductor cross sections is from 0.14 m? to 0.75 mm?.

Maximum torque of the terminal is 0.6 N/m.

Automation systems must use PROFINET cables.
Standard network cables can only be used in the net-
works corresponding to conformity class A (CC-A).

~70

18

A

13

Fig. 2.3-2. Profinet connector (I/0)

Profinet contact wiring

1/0 bus (data)

Yellow
White
Orange

Blue

TX+
RX+
TX-

RX-

magnettrack
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A 2-wire cable with diameter from 3.5 to 5 mm is used for con- Conductor cross section is from 0.14 to 0.38 mm?.
nection of transducer power supply. A quick cable entry system is

, _ Maximum torque of the terminal is 0.4 N/m.
applied for connection of contacts.

~34 Power supply wiring
- . ] Power supply
o7 ")
— B, = 5 .
1 Brown 10 to 30 VDC
=
1 1 2 White Not used
Fig. 2.3-3. Power connector 3 Blue YHERN
4 Black Not used
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2.4 System indication

LED 4
(Network OUT) /

LED 3

\ (Network IN)

Fig. 2.4-1. Indication
at transducer

LED1
(transducer status)

LED 2
(PROFINET status)

Tr. Status LED1 Status

Green Normal functioning. Magnetic marker is the working zone of transducer.

Red Error. Magnetic marker is faulty or out the working zone of transducer.

magnettrack
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Profinet status LED2

Red
(network er-
ror)
Off Off No power
Transducer not connected to net- Profinet cable not connected/power off
On On . .
work (no signal) at the switch/master module not defined
Transducer in boot state (time needed until
complete activation)
Transducer connected Transducer configured incorrectly
Flashing' On to network (signal available), but Wrong/inaccessible IP-address
there is no data exchange assigned to transducer
Controller configuration does not correspond to
transducer configuration
Transducer connected
Off On

to network and exchanges data

" Flashing frequency is 0.5 Hz. The indication lasts for at least 3 sec.

Network LED3/LED4 Status Communication
On Port opened YES
Flashing The devise is identified by master module YES
Off Port closed NO

positioning systems
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B#l SOFTWARE INSTALLATION

3.1 Equipment configuration

To use transducer in TIA Portal configuration tool, import During the update of xml file, make sure it is not currently used by
xml file to the system: "Options” -> ‘Manage general sta- an application, otherwise the system will not be able to update it.
tion description files xml" (Fig. 3.1-1). After that, choose the
xml file path, select required drivers and click on 'Install’ (Fig. 3.1-2).

4 Siemens _0OX
l?ro;ect Edit View Invsen‘ Onhlne Dp(lons. Tools Window Help ‘ otilimematmcAn -
Cf 1l seveproject & X =5 3 Y sewtings ¥ Gooffine iz M I 3 ] (|| [esrchinproject> | ¢ PORTAL
Project tree Support packages .-1M » Devices & networks - i B X [Hawarecatalog [N 3
Devices EEK'C BESI{GSD) & Topology view Id! Network view ||i'f Device view Options (221
I
n | e )| & % ] @ 2 g
'E %] show reference text g_
Global libraries » V|(htalog s
lobal lib B
Name [Searchs ] ]| 2
= | ¥ _] CPSA6.7.5_PLC-1211C-70.56_BTL-1M § — 2
() B¢ Add new device PLC-1211C-70.56 M Fiter  Profile: (] d
: ; CPU1211C rs 13
v . & Devices & networks. H » L Controllers
E ~ (3 PLC1211C-70 56 [CPU 1211C AC/DCIRly] » [ HM |
Y Device configuration » [l PCsystems wl
%/ online & diagnostics » [jji Drives & starters g
[ 3 ’;;l Program blocks » r_i Nemork (ompon.enfs s
» [3 Technology objects » [ Detecting & Monitoring ;
» @} External source files = » [ Distributed 1i0 e
» L@ PLCtags Lg » [ Power supply and distribution E
[ » [ Field devices b
» g PLC data types = ‘m hﬁ|dd' B
» [3 Watch and force tables | s. » [ Other field devices =
> m Online backups i
» [ Traces ]
4 E Device proxydata -
554 Program info LLI|
] PLCalarm text lists ::v
» [ Local modules 4
» @ Ungrouped devices ]
» m Common data
» [5]) Documentation settings
» (@ Languages & resources
» g Online access
» 59 Card ReaderlUSB memory [v]
<] [ ] > <] [>] [100% i ——y— 4
> | Details view 'd Properties  |?i}Info y|ﬁ Diagnostics '~ |> | Information

4 Portal view =2 Overview iy Devices &ne... v Proj - e
—

Fig. 3.1-1. Transducer driver import

magnettrack 3.1.1

positioning systems



Installed GSDs GSDs in the project

=

| C:lusersIMagnettrackiDesktoplTecTsi\CPS A-6.7.5_PLC-1211C-70.56_BTL-1 MlAdditiona f

Source path:
Content of imported path
™ File \Version  Language _ Status Info

Fig. 3.1-2. Import of a transducer
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After the import, transducer will be in Hardware Select transducer and drag and drop it to the project field Devices
catalog: Other Field Devices\PROFINET IO\Encoders\Balluff & networks.
GmbH\BTL7-V50T (Fig. 3.1-3).
& Siemens = mps
Project Edit View Insert Onii‘ne ) Options  Tools Window Help - [ e
5f Al saveprojer E X 35 g X N2 MK E R F coonline ¥ Gooffine o MW 2 - 1] [<earchinproecs- | PORTAL
PSA-6 p 0.56_B Devices & netwo I
Devices |5 Topology view Hgﬂ] Network view ‘lﬂ'[ Device view ‘ Options [l
4 =] 'j ,nﬂ Network E‘j‘ Connections | HMI connection [+ *j |I| @l * | 0 n:;:
=
v | Catalog z
~T — enL7 ] it |
¥ | ] CPSA-6.7.5_PLC-1211C-70.56_BTL-1M A~ =13
x - M= PLC-1211C-70.56 BTL? 3 Filter Profile: | <All> - o] 2
I Add new device B MICROPULSE | ||
e et e O S e e et CPU1211C BTL7-V50T N [ Tall8
; 5&,, Devices & networks i - o . » _|_] Controllers |
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ﬂf Device configuration » '_m PCsystems o)
% Online & diagnostics » [ Drives & starters g)
» gl Program blocks =] 4 '_[_l Network components 5
» :fﬁ Technology objects » ,EE. Detecting & Monitering g
4 External source files » L Distributed IO e
» L3 PLCtags " » [ Power supplyand distribution =
» g PLC data types » [ Field devices —
MN= - kP
» 52 Watch and force tables - - _[l.Other field devices —:
» [ Online backups il » [l Additional Ethernet devices -
b [Z Traces 'EflIPROFINETID =l 3
» 5. Device proxydata » rl. Drives L
&t Program info o _‘I._Encoders L1
E) PLC alarm text lists v'M!.rI?allufmebH c
» [ Local modules ~ @ BTL7-v50T 3
[l B1L7-vs0T B

» i Ungrouped devices

» (3 Unassigned devices

» [§ Common data

» [Z]) Documentation settings

» [@ Languages & resources
» g Online access

£ \ 1]

A

B

[>] [100%

[+]

FEE o £ B T

» :r.l MTS Sensors
» [ SIEMENS AG
» :.Gateway
» (o
» r,mldem: Systems
» [ Sensors

[v]
€]

] @ Properties

2 | Details view
4 Portal view 23 Overview |5§~n Devices & ne...

Fig. 3.1-3. Adding a transducer to network

ii"_i.'.lnfo y”i.J Diagnostics I

? | Information

v Project CPSA-
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To establish communication between transducer and controller, Select required interface of relevant controller in the opened win-
point the mouse to “Not assigned’in ‘Device & networks’ window dow (Fig. 3.1-5). Click "OK".
and right click on'Assign to new 10 controller” (Fig. 3.1-4).

& Siemens O X
Project Edit View Insert Online Options Teols Window Help TCRSIEE Fivienmmticn) At e e
3 . = . = -~ P
K 3 g Save project é x i g X ') (A A IE m E E, & Goonline m‘ Go offline &? m m x j J_l <Search in proj —‘ 7h PORTAL
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! = =¥ | 5N Network }§ Connections |HWMI connection [+] g ; 7] [CR M 0 n:;:
e &
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el o
Name — — I \F E
¥ ] CPSA6.7.5_PLC-1211C70.56_BTL-1M ~ — =
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e CPU 1211C BTL7-V50T = T 1|
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: —
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9 Assign to new 10 controller e
% Online & diagnostics Nicrmmnart frrm I3 cuctarm » Lig Drives & starters g)
P I =
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P 8 . [ = ‘ - ®
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» L3 PLCtags " » [ Power supplyand distribution =
» [ PLC data types » [ Field devices =i
» 52 Watch and force tables - = [[l.Other field devices 5_('
» [ Online backups il » [l Additional Ethernet devices 3 @
» [ Traces ~ [l PROFINET IO =l 3
T :
» 5. Device proxydata » Lig Drives L
. =
25 Program info ~ il Encoders L]
-
£) PLC alarm text lists « | i Balluff GmbH 5
s Ia =
» i Local modules ~ I BTL7-V50T g
» i Ungrouped devices - [l BTL7-V50T o
» [ Unassigned devices » L MTS Sensors
- r i .
» [g§ Common data » [ SIEMENS AG
~
» 5[] Documentation settings » LI Gateway
T f
» @ Languages & resources » r_J.HO
» [ Online access EI N ) ’7 » Ll Ident Systems |
<] I [>] & m [3] [100% [»] —y— @& » [m Sensors lizs]

» | Details view ]Q‘, Properties ii"_i.'.lnfo y”i.J Diagnostics I » | Information
4 Portal view =3 Overview Iﬁg'h Devices & ne... v Project CPSA-6.7.5_PLC-1211C-70.56_8B..

Fig. 3.1-4. Establishing communication between
transducer and controller
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Fig. 3.1-5. Selection of interface
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Next, assign functional modules to the device. To do this, select A set of modules with non-fixed number of markers is used for
transducer at the graph. Then, open Submodules menu in Hard- Magnettrack system (FMM position values).

ware catalog window and drag the required module to configu-

ration table (Fig. 3.1-6).
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|— ff Module .. Rack |Slot |address Q address Type 7 I Catalog o
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}_Cﬂ,Pmper‘ties Ii"_i\.'.lnfo yﬂ %l Diagnostics | Information
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Fig. 3.1-6. Selection of functional module
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Click on“FMM Position Values”module in the device configuration input and output message at 'I/O addresses’ tab in ‘Start address’
table to open parameter dialog (Fig. 3.1-7). Set initial address of section or use the default address proposed by the program.

Please note that initial addresses of input and output messages of the transducer (Input 1 Output addresses, correspond-
ingly) must match to ensure correct functioning of Magnettrack positioning system. Otherwise, functioning of the posi-
tioning system is not guaranteed.
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= T VA M =
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*3 CI:SA—GJ.S_PLC-'! 211C-70.56_BTL-1M -l - » PNIO o oxi BTL7 5
[y Add»“'”d"'“ | MoRerss » ~ Linear encoder_1 0 1 Linea... E
... B Devices&networks H o v Module Access Point 0 11 Mod...
-
B2l R AR S REErS [FoiPosition Values] — [0 [12 256331 256.259 FWWL_ [—
IIY Device configuration <|[u] E W = —5—— & [< H I ‘ > R
Q| Online & diagnostics g’
» g3 Program blocks = |Q Properties I|'vn.‘. Info &) u %] Diagnostics | =
- - ®
» [ Technology objects I General I 10 tags H System constants H Texts ‘ g
r =
2 0 B e v General 1/0 addresses B
.o [1C g Catalog information
» (g PLC data types mae Input addresses =
» (52 Watch and force tables __ E] i
» ;ﬁ Online backups gy ESNESSS Startaddress: |256 | >
;'_" P Hardware identifier =
» [Z Traces End address: |331 g
» (i, Device proxydata [ Isochronous mode ﬁ
& Program info o
] PLCalarm textlists N Organization block: |— (Automatic update) |- =
» [ Local modules [ Process image: |Automatic update =} El
» [ Distributed /0 P 5
» i Ungrouped devices Output addresses A |
» g# Common data
» [5]) Documentation settings Startaddress: |256 |
rr r@ Languages & resources End address: | 259
PILa Onfine sccess E [ 1sochronous mede
<] [T

= = Organization block: |--- (Automatic update)
> | Details view B [ ikl -
4 Portal view 23 Overview |ﬁ BTL7 v Project CPSA-6.7.5_PLC-1211C-70.56_B

Fig. 3.1-7 Assignment of operating addresses
for transducer
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Next, assign a name to transducer. To do this, select your network vice overview'section of your project (Fig. 3.1-8). Next, upload all
card and update the devices in Online Access of TIA Portal. Enter the changes into controller.

the transducer name shown in “Online Access” section into ‘De-

I8 Siemens

Project Edit View Insert Online Options Tools Wndow Help

5 Bl soveproject @ X 35 5 X O S NN E R F coonline (¥ Gooffine gy MM ¥ 1] [<eerchinpo=c |
CPSA-6.7.5_PLC-1211C-70.56_BTL-1M » Ungrouped devices » BTL7-1m [BTL7-V50T]

Totally Integrated Automation
PORTAL

— O X

Devices ‘f Topology view Hg&b Network view Hﬂ‘f Device view Llﬂﬂ
(3§ = 2 | dt [BTL7-1m [BTL7-V50T] -] B & |é1 = £1 Q: H J Device overview } i
’ \% w Module . Rack Slot Iaddress Q address Type 5

Nawn — =l ~ BTL7-Im 0 o0 Bl | o
>3 CF:SA-G,?,S_PLC-1211C-70,56_BTL-1M A _— - » FNIO 0 o0xi BTL7 z.
“' Add new device ] ’ ¥ Linear encoder_1 0 1 Linea... ,E

qﬂ‘b Devices & networks s Module Access Point 0 11 Mod...

» LW PLC-1211C70.56 [CPU 1211C ACIDC. [~ FMM Position Values 0 12 256.331 256.259 FMM.. ==

» ;:m_& Ungrouped devices <m l—i 759 - —y—— @ < H m | B b3

» [g§ Common data L — ‘ . - - - 3

» 5[] Documentation settings . |£i Properties ‘l dy Info H Y/ Diagnostics l s

» [ Lenguages & resources J General H 10 tags H System constants H Texts | ;

— =

1%}

~ i Online access
e « General

Ethemet addresses

1 Displayihide interfaces Catalog information

» —B Agantep Microsoft 3ameikanna Ha ceba [l « PROFINETinterface [X1] e e VTS

w | # 1l 1 I =
[T} Killer E2500 Gigabit Ethernet Controller [l ool

ft_s? Update accessible devices Ethernet addresses Subnet:
» I plc-1211¢-70.56 [192.168.70.56]

» [ plc-1211c-70.59 [192.168.70.59]
» :m p|c~121 1c-70.60 [192.168.70.60]

v Advanced options
Interface options

Media redundancy

K _l. il s Lo L] Isochronous mode N ¥ Pl
13 _ﬂ arm-105 [192.168.70.105] » Real time settings y
» @ bti7-1.5m-70.80 [192.168.70.80] b Port1 [X1 P1 ] :
> [mbti71m7076 [192.1687076] b Port2 [X1 P2 ]
» [ btl7-2.5m-70.99-sa [192.168.70.99] e

,’ :[. desktopjbemv84 [192.168.70.209] \dentification & Maintenance
» [ Viware Virtual Ethemnet Adapter for V... T
» CB VMware Virtual Ethernet Adapter for V... il 7] Shared Davice

<] i [3]

? | Details view
4 Portal view = overview Iﬁﬂh BTL7-1m

Fig. 3.1-8. Transducer name assignment
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If a new name needs to be assigned to transducer, enter the se-
lected device name in the project, in “Device overview” section
(see Fig. 3.1-9), and next, right click on transducer icon and select

‘Assign Device Name'
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Help

ler.

Upload a new name in the new window ‘Assign PROFINET device
name’(see Fig. 3.1-10). Finally, upload all the changes into control-
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Fig. 3.1-9. Transducer name change
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Assign PROFINET device name

Killer E2500 Gigabit Ethernet Controller

00-19-31-10-3ACC
00-19-31-11-2AEA

Fig. 3.1-10. Transducer name change
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Next, select ‘Module Access Point’ and ‘'Module parameters’ (Fig.
3.1-11) to change the system scale and the time of diagnostics. To
obtain an output of coordinate in millimeters, record the value of
1,000 in ‘Scaling: Measuring Steps [nm]’' field. In this case, output

parameter o_diVelocity will have similar size.

To obtain velocity output in m/s, enter ‘Step / 10 ms' in ‘Veloci-
ty measuring unit’ field. Set 0 in the field of diagnostics time for
the mode with non-fixed number of markers (Diagnostic time
for FMM).

J% Siemens -OoX
Project Edit View Insert Online Options Tools Window Help "
N Totally Integrated Automation
i BESMN!projcct o X EHEH X D F) m m E & Goonline ¥ Go offline &? m [ﬂ 2 (] | Searchin projec> |15 PORTAL
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W Add-new device WICROPULSE] » ~ Linearencoder_1 0 1 Linea... g
Egh Devices & networks - W gy vsar i Module Access Point 0 11 Mod...
» ;ﬂ PLC-1211C-70.56 [CPU 1211C AC/DC/... FMM Position Values 0 12 256..331 256..259 FMM.. ==
» ;H Ungrouped devices <|m] 3] [75% ¥ —g—— & [<] i ] > %
» _'i Common data ! _., | =
» 5] Documentation settings r Ay Info i) H | Diagnostics | 5
— [ ]
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I H —
ey 0 e e ~ General Diagnostic time for FMM: [0 | B
Y Displayihide interfaces - -
r - 6n Catalog information
b M K 5 oy
r—_ﬂ A.aanrep cro‘soft .BEMM S b B L] |Module parameters Standard parameter (Encoder Profile) B
~ [ Killer E2500 Gigabit Ethernet Controller il BRI i ERIRer ]
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E
> E!I arm-101 [192.168.70.101] N Scaling function control: | enable [+] 3
» g -105 [192.168.70.105 4
,?m sk ; ] b Alarm channel control: | enable [~ -
» _m btl7-1.5m-70.80 [192.168.70.80] L : @
» [ b7-1m-70.76 [192.168.70.76] Compatibility Mode v3.1: [ disable &3 N |
» [§ btl7-2.5m-70.99sa [192.168.70.99] Scaling: Measuring step [nm]: 1000 1
» S. desktopjbemv84 [192.168.70.209] Scaling: Total measuring
» [B VMware Virtual Ethernet Adapter for V... [l range: ‘0 |
» r_ﬂ Viware Virtual Ethernet Adapter for v... [l E Tolerated sign of life faults: ‘ 1 I
-3 H L Velocity measuring unit: | steps /10 ms v

> | Details view
4 Portal view i3 Overview Iﬂi‘h BTL7-1m

Fig. 3.1-11. Transducer parameterization
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After the specified values are entered, upload the configuration
to controller.

Please note that “Alarm channel control” parameter must be set
to disable; and Compatibility Mode V3.1 — to ‘enable’ to ensure
correct functioning of Magnettrack software.

iy _OX
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Gf [yl saveproject 3 M 2 5 X W )M N E R § coonline ;¥ coofiine g [A IR > 4 ] PORTAL
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B
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¥ | ] DPI-2.7.0_V17
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ﬁg-h Devices & networks

= [ii PLC-1211C0.1 [CPU 1211C DC/DC/DC]
I]"1 Device configuration

4| Online & diagnostics

[ Program blocks

r:* Technology objects

External source files

':a PLC tags

[g PLC data types

:at Watch and force tables

[ Online backups

[ Traces

* T T T T T VET YT

i Device proxy data
0% Pragram info

E] PLC alarm text lists
[ Local modules

p_u Distributed 110
Ungrouped devices
Security settings
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]
=
E_:..
e
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»
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» 5[] Documentation settings
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4 ?& Version control interface
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4 Portal view

|5E'm BTLY

Fig. 3.1-12. Transducer parameterization

Module parameters

|; Topology view "ﬁgh Network view |||]'|‘ Device view LIEJ_EI
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=
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3.2 Installation of MT-CPSA][Il] software in TIA Portal

To upload Magnettrack program into the project, select Project -> Open.. (Fig. 3.2-1) in TIA Portal, specify the path
to the project CPSA[l] and click ‘Open

H&, Siemens

Project |Edit  View Insert

Online  Options

j HNew...

Migrate project...
Close

H zave

Save as...

Exit

- 3 Open... Ctrl+0

D:\3arpy...\MA_V14_szkolenie_IO_Link_v15.1
D:3arpyskaiMA_ 154 06.61_BALLUFF_V15.1

Tools  Window Help

N T NG R & Goonline §¥ Go offline

Crl+w

ctri+s
Ctrl+Shift+5

Delete project... Ctrl+E ~
Archive...
Retrieve...
Multiuser N

P Card ReaderlUSE memory »

FF vermnory card file ] L
Start basic integrity check
D \CP5A-6.8.8_PLC-1215C-70.58_no_BTL_...
D:\3arpysku\MAlProfibus_TEST\Profibus_TEST
D:\3arpyskuiTAProjectd|Projects [FB1]
D:\3arpyskuiTAIFANUC SafetyiFANUC Safety
D:\3arpyskulMAlgovnome. lgovnomer_V15.1 h_axis1 [DBS]
D:\3arpyskuiTAlgov..Jgovnomer_V15.1_MOD axis1 [DB1]

Alt+F4

r:i FLC tags
E—ﬂ PLC data types

[ Traces

* ¥ ¥ v v v -

E08 Program info

o=

External source files
[52 watch and force tables
[& online backups

[, Device proxy data

E] PLC alarm text lists

lg_axis1 [DB3]

» | Details view

4 Portal view

£23 Owverview

Fig. 3.2-1. Installation of project program MT-CPSA[I]
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MT-CPSA[l] programwillappearintherightside of the screen,inthe db-MT-CPSA-X.X.X-ErrorsLog_axis1
projects catalog (Fig. 3.2-2). The project contains functional block db-MT-CPSA-X.X.X-Magnets_axis1
fb-MT-CPSA-X.X.X-Magnettrack (where XXX is the program db-MT-CPSA-X.X.X-Managing_axis1

version) and fo

der Axis1 that contains three data blocks:

H&, Siemens
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[IT Device configuration REEIRAT R ATy ] Tj HIMI |
b —
&) Online & diagnostics » LIl PC systerns )
v [gF blocks = 4 rL_[. Drives & starters (o]
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& fb-MT-CPSA-E.8.7-Magnettrack [FB1] : [J '—j| Power supply and distributi...
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@ db-MTCPSA6.8 7-Magnets_axis 1 [DE1] m =
@ db-MT-CPSA-6.8.7-Managing_axis1 [DB3] a
b gt System blocks —
v [ Technology objects LLI
] External source files 5
e
r I:i FLC tags g.
» [ PLC data types E
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» [} Online backups
¥ E Traces
v [, Device proxy data
E08 Program info
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Fig. 3.2-2. Magnettrack functional block in OB1
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Add functional block fb-MT-CPSA-X.X.X-Magnettrack from MT-CPSA-X.X X folder to OB1 organization block (Fig. 3.2-3).

N&, Siemens

Project Edit View Insert Online Options Tools Window Help
(3 H saveprojecr X 3 o X Dr@: 5 M0 E [ Y coonline ¥ Gooffine gp IR X | |
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R Y I =

|
suoIRNISU| %g
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g Devices & networks
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~ |5 Program blocks

F Add new block
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 [Ez] Axis] ]

@ dbMTCPSA6.87ErrorsLog_axis1 [DBS]

@ db-MT-CPSA-6.8.7-Magnets_axis1 [DB1]
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b | Systern blocks

p_* Technology objects

2]
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Bupsa) |£||

Comment

snsel@ir”

sauelqr] & ”

External source files
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[ PLC data types
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i Online backups
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* v ¥ v v v v v

i Device proxy data
o8 Program info
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Fig. 3.2-3. Adding Magnettrack functional
block to OB1
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When Call

Options window appears, create a new data

block with a random number (Fig. 3.2-4). In the example, it is
fo-MT-CPSA-X.X.X-Magnettrack_axis1.

Call options

single
instance

X
Data block
Name | fb-MT-CPSA-6.8.7-Magnettrack_axis1] ||
namber 2 [%
Ol'u'.anual
@F\utomatic

Ifyou call the function block as a single instance, the function
block saves its data in its own instance data block.

mare...

r oK 1 | Cancel |

Fig. 3.2-4.“Call Options” window for creation of data block

After a data block is created, it is automatically moved
to root folder Program blocks. Move it to folder Axis1 (Fig. 3.2-4.1)

Project tree m 4
Devices
ol ls
i
v | ] CPSA-6.8.8_PLC-1215C-70.58_no_BTL_W15.1 ]

“"‘P.dd new device
Eg-h Devices & networks
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[|'f Device configuration
ﬂ Online & diagnostics
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E* Add new block

fb-MT-CPSA-6.8. 7-Magnettrack_axis1 [DBE2]
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@ db-MTMCPSA-6.8.7-Magnets_axis1 [DB1]
g db-MTMCPSA-6.8.7-Managing_axs1 [DB3]
b |l Systern blocks

E Technology objects
External source files
Q PLC tags

[ PLC data types
Egj,Watch and force tables
E Online backups

[ Traces

- v v v w v v

[, Device proxy data
w

% Program info

Fig. 3.2-4.1. Movement of data block to Axis1 folder
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A functional block has two main data inputs and one output Input data:

highlighted in the block with a brighter font color. It will suffice to i Parameters: select Parameters area from database

identify only these I/O's for system functioning. db-MT-CPSA-X X X-Managing_axis]

Five additional outputs highlighted with pale font are optional, io_Managing: select Managing area from database
but may provide more information about the object and system db-MTCPSA-X X.X-Managing_axis1.

status.

JI& Siemens
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@ db-MTCPSA6.8.7ErrorsLog_axis1 [DBS]

@ db-MTCPSA6.8.7-Magnets_axis1 [DB1]

@ db-MTCPSA6.8.7-Managing_axis1 [DB3]

@ fo-MT-CPSA-6.8.7-Magnettrack_axis1 [DB2]
b g System blocks

EN ENC

i_Parameters o_diPosition

sapelqi |
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r\-_* Technology objects
External source files
'xa FLC tags 1680
[ PLC data types

[z watch and force tables
[ online backups

[ Traces

[, Device proxydata
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Fig. 3.2-5. Magnettrack functional block in OB1
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Output data:

o_diPosition: select Output.Position from database db-MT-CPSA-
XXX-Managing_axis1

o_diAveragedVelocity: select Output.AveragedVelocity from da-
tabase db-MT-CPSA-X X.X-Managing_axis|

o_wsStatus: select Output.Status from database db-MT-CPSAX-
XX-Managing_axis]1

o_dwErrorsPresent: select Output.ErrorsPresent from database
db-MT-CPSA-X X.X-Managing_axis|

o_dweErrorsCollected: select Output.ErrorsCollected from data-
base db-MT-CPSA-X X.X-Managing_axis]

o_iWorkingMode: select Output.WorkingMode from database
db-MT-CPSA-X X.X-Managing_axis1.

..C-1215C-70.58_no_BTL _V15.1 » PLC-1215C-70.58 [CPU 1215C DUDURIy] » Program blocks » Main [OB1]

o e !
Wit B oS N,

Pl ad il gd &2 E
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HF Ak =0 7 =
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8.7-
Magnettrack_
axis1"
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EM ENO
PADB3.DEX0.O
"db-MT-CPSA-
6.87-
Managing_
axis1".
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PDB3.DEX26.0
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6.8.7-
Managing_

a_
diAveragedvelo
axis1".Managing

io_Managing city

o_wStatus
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dwErrorsCollect
ed
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iworkingMode
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100% hd IRTRN

Fig. 3.2-6. Definition of input and output data

of Magnettrack function
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After input and output values of functional block are defined, After that, rename the copied data blocks and axis folder corre-
Main organizational block (OB1) may be uploaded to controller. spondingly to the axis/object number (Fig. 3.2-8).

If the positioning object moves along more than two axes, or if The numbers of new data blocks will get updated upon the next

one controller processes movement of several objects, add re-
quired number of axes to the project. To do this, create a required
number of copies of Axis1 folder in MT-CPSA-X.X X folder (Fig. 3.2-7):
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Fig. 3.2-7. Adding new data blocks for additional
positioning axes

upload to controller.
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Fig. 3.2-8. Renaming data blocks
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Create a new branch (Network 2) in organization block OB1 and add functional block fb-MT-CPSA-X.X.XMagnettrack to it from folder
MT-CPSA-X.X.X (Fig. 3.2-9).
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v (i) PLC data types - |1DD’.<: |v| Vo
o=
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Fig. 3.2-9. Adding Magnettrack functional
block for an additional axis in OB1

_d‘,,Properties |"iJ.Info y| [2 Diagnostics
v Project C PLC
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When “Call Options” window appears, create a new data block or select a corresponding copied block (Fig. 3.2-10). In the example,
itis flo-MT-CPSA-X.X.X-Magnettrack_axis2.

JI& Siemens

Project Edit View Insert Online Options Tools  Window  Help .
o Totally Integrated Automation

F (Rl saveproject & M =2 5 X D TN H [ & coonline ¥ Goofiline Sz [N ® 3 H | PORTAL

....C-1215C-70.58_no_BTL_V15.1 » PLC-1215C-70.58 [CPU 1215C DOUDC/Rly] » Program blocks » Main [OB1] - 0 X

Devices ==
~t = " o P W =3
) EdFEEE Lt G @B Gl Gl T G =N

: c
Call' options X 2.
¥ ] CP5A-6.8.8 PLC-1215C70.58_no_BTL_V15.1 g
B Add new device Data block 5
gy Devices & netwarks H Name ﬂ:—l‘vﬁ{PSP.-ﬁ.S.?-Maanettrack axs2 | L&
~ [ PLC-1215€-70 58 [CPU 1215C DC/DC/RK] B Number 2 7] )
[If Device configuration Single Manual 2
- JManua o
%[ Online & diagnostics instance Automat ic g‘
- r:a Program blocks . - . . . =
. Ifyou call the function block as a single instance, the function
I’ Add new block block saves its data in its own instance data block] —
4 Main [OB1] 2
~ [iz] MT-CPSA-6.8.8 o'
w
& fo-M-CPSA-6.8.7-Magnettrack [FB1] 3
- (&) Axis1 ||
@ db-WT-CPSA-6.8.7-ErrarsLog_axis1 [DB5] m
@ db-MTCP3A-6.8.7-Magnets_axis1 [DB1] i
=
@ db-MT-CPSA-6.8.7-Managing_axis1 [DB3] =
@ bMTCPSA-6.8 7-Magnettrack_axis1 [DB2] E'
v
B=l fioce
¥ [ Aws2 more...
@ db-MT-CPSA-6.8.7-ErrorsLog_axis2 [DB5] I
db-MT-CPSA-6.8.7-Magnets_axis2 [DB1
. - 9 ST : ] r QK 1 | Cancel |
db-MT-CPSA-6.8.7-Managing_axis2 [DB3]
@ b-MT-CPSA-6.8.7-Magnettrack_axis2 [DB2]
b g System blocks
v [ Technology objects
] External source files
v [ PLC tags
v [ PLC data types — [100% -
o
» |Details view & Properties |"_i.'.lnfo y| [2] Diagnostics
4 Portal view 3 Overview |Eﬂ-h Devices & ne... Il- Main (OB1) *raject C _PLC-1 -

Fig. 3.2-10.“Call Options” window of Magnettrack functional
block for an additional axis
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Enter input data and assign outputs

similar to the procedure written above, using db-MT-CPSA-XX.X-

Managing_axis2 as data block.

...C-1215C-70.58_no_BTL _V15.1 » PLC-1215C-70.58 [CPU 1215C DUDGRIy] » Program blocks » Main [OB1]

e e i
Wit = oS a,

BB el G & G

bl

—HF Al =0 7 = 2

» Network 1: ...
¥  Network 2:

Comment

B2
“fb-MT-CPSA-6
8.7-
Magnettrack_
axis2”
WFB1
fb-MT-CPSA-6 .8 .7-Magnettrack”

EN ENO
PADB3 DBXD O
“db-MT-CPSA-
6.8.7-
Managing_
axis2”

Parameters i_Parameters o_diPosition

PiDB3.DBX26.0
“db-MT-CPSA-
6.8.7-

o_
lManagmg_ diAveragedvelo
axis2".Managing io_Managing city

o_wStatus

o_
dwErrorsPresen
t

a_
dwErrorsCollect
ed

a_
iWorkingMode

“WB3 DBD36
"db-MT-CPSA-
6.8.7-
Managing_
axis2" Output
Position

“WB3 DBD40
“db-MT-CPSA-
6.8.7-
Managing_
axis2".Output.
Averagedvelocity

“RDB3.DBVWA4
“db-MT-CPS A-
6.8.7-
Managing_
axis2".0utput.
Status

“*DB3.DBD46
“db-MT-CPSA-
6.8.7-
Managing_
axis2".0utput.
ErrorsPresent

“*DB3.DBEDS0
“db-MT-CPSA-
6.8.7-
Managing_
axis2".0utput.
ErrorsCollected

%DB3.DBEWS4
"db-MT-CPSA-
687-
Managing_
axis2".Output.
WorkingMode

100% il T N

Fig. 3.2-11. Definition of input and output data
of Magnettrack function for an additional axis
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Before further setting, it is recommended to compile a program.
Duplicate data block numbers within the program will be auto-
matically replaced with unique ones; a renumbering confirmation
dialog box will be displayed in this case. (Fig. 3.2-12).

Compile (0604:000774) X

I There is more than one block with the same number in CPU

= PLC-1215C-70.58. The system can resolve the conflicts
automatically by renumbering the blocks. Howewver, this means
that the following blocks will be reinitialized during the next
load process:

- db-MT-CPSA-6.8.7-Magnets_axis2

- fb-MT-CPSA-6.8.7-Magnettrack_axis1
- db-MT-CPSA-6.8.7-Managing_axis2

- db-MT-CPSA-6.8.7-ErrorsLog_axis2

Do you want to resolve the conflicts automatically?
Yes: The blocks will be renumbered by the system.

Mo: Compilation will be canceled. You will need to change the
block numbers manually.

Fig. 3.2-12. Window for confirmation of
db numbers change

If required, data block numbers can be changed manually. To do
this, select manual mode for number definition (Manual) for each
data block and select the desired number (Fig. 3.2-12.1). If the
number is not unique, a corresponding warning will appear.

db-MT-CPSA-6.8.7-ErrorsLog_axis2 [DB5]

J General || Texts |
General G I
Information enera
Time stamps
Compilation Name: |db-MT-CPSA-6.8.7-ErrorsLog_axis2 |
Protection Type: [DB | [Global DB |
Attributes
Download with... || Language: |DB |v|
4 Mumber: | 5| EI
L @Manual
l OAutomatic
[«] w ]
oK H Cancel

Fig. 3.2-12.1. Manual definition of
data block number

Database db-MT-CPSA-X.X X-Magnets and db-MT-CPSA-X.X.X-Managing must be in Retain memory.
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Database storage requirements

Database Storage

db-MT-CPSA-X. XX.XX-Magnets_axisY
db-MT-CPSA-X XX XX-Managing_axisY

db-MT-CPSA-X XX XX-ErrorsLog_axisY

db-MT-CPSA-X XX XX-Magnettrack_axisY

Comments

Must be STRICTLY located in the NON-
VOLATILE memory area of the controller.

The system can be located either in non-
volatile memory or in the PLC's regular memory;,
depending on the user's choice, depending on

the need to save the system error log between
PLC restarts. By default, it is located in regular
memory.

Must be located in the PLC's reqular memory.
Placing this database in NON-VOLATILE PLC
memory is STRICTLY PROHIBITED.

Changing the initial values of variables is
prohibited.

Otherwise, the system may not function correctly
after a PLC reboot.
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The system is configured in data block db-MT-CPSA-X.X.X-Man-
aging_axisY, where Y is the number of positioning axis. To start
the system, assignment of the following parameters are required
and sufficient:

SensorAddress: transducer address (68 in the example) - page

3213

SensorDiagAddress: transducer diagnostic address (277 in the
example) — page 3.2.13

DbMagnetsNum: number of database for storage of information
on magnetic marking must match the number of corresponding
base in the axis folder (in the example 700).

The position value is displayed in output parameter Position.

T8, Siemens
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
oF i H saveproject & M 35 5 X M @2 5 M N B R § coonline F Goofiline gz MM 3¢ - (|| [sesrchinprojece | G PORTAL
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db-MT-CP5A-6.20.1-Managing_axis1 @
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E Add new device B E @l > Static | ZL"E
Eﬁh Devices & networks 2 4] = ¥ Parameters Struct 0.0 @ @ @ @ [ §'
~ [ PLC-1211C70.59 [CPU 1211C DC/DCIRly] 3 @ = v sensor Struct 0.0 ™ ™ ] ™ £
[I§ Device configuration 14 = sensorAddress  |Int 0.0 68 ) v =] =] 3
M Online & diagnostics o 8| = sensorDiagAdd.. | HW_ANY 20 277 E E E E ||
= I?u; Program blocks 6 |l = SensorReversed Bool 4.0 false E E E E 5
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& Main [0B1] g8 |q@ = StartingPosition Dint 100 0 =] [ =] =]
¥ [f2] MTI-CP3A6.20.6 “ |2 @ = » Erorslogaing Struct 14.0 2} ]| =] =]
& b-M-CPSA-6.20.6-Magnettrack [FE700] 10 41 5} Approximation Struct 18.0 @ @ @ @ o
~ [&] Axis1 11 4@ =| v Managing Struct 26.0 =] =l v v
@ db-MTCPSA6.18.11ErrarsLog_axis1 [DB701] 12 |an |- ~ Signals Struct 26.0 =] [ ™ ™
@ db-MT-CPSA6.18.11-Magnets_axis1|[DB700] . Bool 260 =] = =] =]
_! db-MT-CP5A-6.18.11-Magnettrack_axis 1 [DBE703] 14 |0 L Piecewiselnit Bool 26.1 false E E E E
|! db-MT-CPSA6.20.1-Managing_axis1 [DE702] | 15 |4 . Relnit Bool 262 false =] = =] =]
» [iz] sharedFunctions 16 41 u ErrorzRezet Bool 263 false @ @ @ @
b =g System blocks 17 <1 = » Controls Struct 280 @ @ @ @
4 rjaTechnologyobjects 18 |« =} Modes Struct 320 v ¥ =] =]
4 External source files 19 <@ = ~ Output Struct 34.0 E E E E
 ancos I r— @ @ ¥ ©
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» [5Z Watch and force tables ~ R” L] |
|§, Properties ||1.', Info i) "ﬂ Diagnostics |
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4 Portal view = overview | @ do-mr-cesa-...

Fig. 3.2-13. Defining the parameters of data block
db-MT-CPSA-X.X.X-Managing_axisY

0.6_PLC1211C7
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Transducer address values can be found through the following
path: SensorAddress: Devices & Networks -> select transducer in
the device list -> Device View -> FMM Position Values -> first ad-
dress in the range.

After configuring is completed, upload the program to controller.

N&, Siemens

SensorDiagAddress: Devices & Networks -> select transduc-
er in the device list -> Device View -> Module Access Point ->
Properties -> System Constants -> Hardware identifier.

» | Details view
4 Portal view 2] Overview

Fig. 3.2-14. Transducer addresses for definition of Managing_
axisy data block parameters

| & 67L7-1.5m7... |4 main081) | @ db-mT-cPsa-..
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Data block db-MT-CPSA-X.X.X-Managing_axisy parameter table, where Y is the axis number

Structure Name Example Description

of parameter of value

Transducer address

Sensor SensorAddress Int 68
(mandatory parameter)
Sensor SensorDiagAddress HW_ANY 277 UIFEINSCIEE CIAgOSE cieleltess
(mandatory parameter)
Sensor SensorReversed Bool FALSE Trigger of virtual reverse of a transducer to 180°
Parameters DBMagnetsNum Dint 6 Number of the .database for storage of information on
magnetic marking (mandatory parameter)
Parameters StartingPosition DInt 0 Object coordinate upon system initialization, um

Modulus of initial coordinate of the object is limited by the value of (2°'- 1) = (2,147,483,647).
This factor must be considered during selection of starting coordinate (StartingPosition).

If the measured coordinate (Position) exceeds the specified boundary, then the controller will enter STOP MODE or the
object coordinate will change the sign and the system behavior will become unpredictable.
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Structure

Name

of parameter

Example
of value

Description

ErrorsLogging

ErrorsLogging

ErrorsLogging

Approximation

Approximation

Approximation

ErrorsLogOn

ErrorsLogOnlyCritical

ErrorsLogDbNum

ApproximationOn

ApproximationTime

ApproximationOrder

Bool

Bool

Int

Bool

Time

Nt

FALSE

FALSE

FALSE

T#2S

Enable/disable error recording

Enable/disable recording of critical errors only causing loss of
coordinate

Number of the data base for storage of errors
Enable/disable approximation
Approximation time

Approximation method
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Table of Initialization Signals and Error Reset

Structure

Name

of parameter

Example
of value

Description

Signals

Signals

Signals

Signals

Fullinit

Piecewiselnit

Relnit

ErrorsReset

Bool

Bool

Bool

Bool

FALSE

FALSE

FALSE

FALSE

System reset to manufacturer’s defaults, including restoration
of starting coordinate StartingPosition

Signal on start of initialization of the next independent sec-
tion of the magnet track and reset of errors, and setting of the
current object coordinate to StartingPosition (see section 4.1)

Clearing of an array of marker coordinates and reset of errors,
saving the current object coordinate

Reset of error flags and delete information in error log
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Structure

Name

of parameter

Table of control signals for data block db-MT-CPSA-X.X.X-Managing_axisY, where Y is axis number

Example Description

of value

Controls

Controls

Controls/
SignatureAnalyzer

Controls/
SignatureAnalyzer

Controls/
SignatureAnalyzer

Controls/Interval-
Markers

Controls/Interval-
Markers

BlockDbMagnets

AutoMotionControl

AnalyzeDbMagnets

LastDeltaEngine

DeltasFiltration

StartRefMarkersExist

StartRefOnlyMarker

Bool

Bool

Bool

Bool

Bool

Bool

Bool

FALSE

FALSE

true

false

false

TRUE

FALSE

Blocking of data base with information on magnetic marking

When set to TRUE, the position of magnetic marking can be flexi-
bly changed in operating zone of the transducer during the system
operation

TRUE - the program analyzes errors of magnetic marking No. 7 (sig-
nature not found in database), No. 8 (signature duplicate) and No. 9
(abrupt change of coordinate) in each controller cycle

FALSE - the program analyzes errors of magnetic marking No. 7
(signature not found in database), No. 8 (signature duplicate) and
No. 9 (abrupt change of coordinate) only during the initiating cycle
of controller

Defines absolute position of the object based on signatures of two
extreme magnets in the transducer operating zone. Enables work-
ing in closed-loop magnetic marking

TRUE - improve the measured distances between two adjacent
magnets. Rounds the measured distance to the nearest value, mul-
tiple of system step

TRUE - the first calculation of absolute coordinate is per-
formed if at least one unique interval marker is available
in the transducer operating zone. Other markers may be

additionally present

TRUE - the first calculation of absolute coordinate is only performed
if only one unique interval marker is available in the transducer op-
erating zone
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Table of operation modes for data block db-MT-CPSA-X.X.X-Managing_axisY, whereY is axis number

Structure

Name

of parameter

Type

Example
of value

Description

Modes

Modes

FixedMode

HighAccuracy
AdaptiveMode

Bool

Bool

FALSE

FALSE

Enable/disable Fixed mode

Enable/disable high accuracy adaptive mode

Data block Db-MT-CPSA-X.X.X-Managing_axisY output table, WhereY is the axis number

Structure

Name

of parameter

Example
of value

Description

Output

Output

Output

Output

Output

Output

Position

AveragedVelocity

Status

ErrorsPresent

ErrorsCollected

WorkingMode

Dint

Dint

Word

DWord

DWord

Int

1305762

16#0

16#0000_0000

16#0000_0000

Absolute coordinate of the object relative to user zero, um

Average object velocity calculated over the last 20 cycles
of controller, um/s

System functioning status

Current errors of system functioning

System functioning errors logged in the system after the
last error reset

System functioning mode
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Functioning with several positioning axes

Magnettrack adaptive system program enables simultaneous To do this, set up the system for each axis according to section 3.2
working with several objects or positioning axes at the same con- of this manual.
troller independently from each other.

When working with several positioning axes and/or objects, the load on controller increases proportionally, which in-
creases the required volume of read-only memory for storage of an array of marker coordinates and increases the time for
processing of a single cycle, which affects maximum possible velocity of the positioning object movement along each
of the axes, since, positioning object can not be moved with a velocity exceeding one half of minimum allowed distance
between markers over the time of one controller cycle, when Magnettrack adaptive system is used.

D

max — 0

2-|-max

plc
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Magnettrack adaptive positioning system is installed at an overhead crane to monitor 3 readings:

1. Current absolute coordinate of the right side of the crane bridge. Let’s call this axis X

2. Current absolute coordinate of the left side of the crane bridge (to monitor the crane sidesway). Let’s call this axis X,
3. Absolute position of overhead crane trolley. Axis Y.

Two Magnettrack adaptive positioning systems are installed along the crane movement path, X, and X, using interval
markers with transducer length of 4,500 mm for positioning distance of 600 meters, CPA-0600-000-05-P4500R-IM3-45-80,
and Magnettrack adaptive positioning system is installed along the path of trolley using position markers with a 2,500 mm
transducer at a distance of 30 meters, CPA-0030-000-02-P2500P-PM1-30-60 (Fig. 3.2-15).

Maximum possible crane velocity is 2 m/s, and maximum trolley velocity is T m/s. Minimum admissible distance between
interval markers at axes X, and X, is 260 mm, and minimum distance between position markers of axis Y'is 220 mm.

Thus, we obtain that maximum admissible time of one controller cycle for the crane travel at maximum velocity along
axes X, and X, will be not more than T =D /2V__ =260/4000=0.065 sec or 65 ms, and along axis Y - not more than
Tyz 220/ 2,000=0.11secor 110 ms.

Ultimately, maximum admissible time of one controller cycle for operation of the whole system of three positioning axes
(organizational block OB1 inquiry cycle) shall not exceed 65 ms. Meanwhile, the volume of controller non-volatile memory
must be not less than 2 bytes per magnet. The total required number of 3-magnet interval markers for axes X, and X, at a
distance of 600 meters will be 2 x 190 = 380 or 1,140 magnets, and the number of position markers for axis Y, with position
markers installed with an average distance of 1 meter from each other will be 30, or 30 magnets. Thus, considering the
service data in amount of 1 kB for each axis, minimum volume of non-volatile controller memory must be at least (1,140x2
+ 30) + 1,024x3 = 5,382 bytes.
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Example 2

Input positioning data similar to Example 1. Let’s calculate the maximum admissible velocity of the object with known time
of one cycle of controller inquiry.

Two Magnettrack adaptive positioning systems are installed along the crane movement path, X, and X, using interval
markers with a linear transducer length of 4,500 mm for positioning distance of 600 meters, CPA-0600-000-05-P4500R-
IM3-45-80, and Magnettrack adaptive positioning system is installed along the path of trolley Y using position markers with
a 2,500 mm long linear travel transducer for a distance of 30 meters, CPA-0030-000-02-P2500P-PM2-30-60 (Fig. 4.2-1).

After installation of Magnettrack program and uploading of 3 positioning axes to controller, maximum controller time cy-
cle was T,.=20ms.

Minimum admissible distance between interval markers is 260 mm, and minimum distance between position markers is
220 mm.

Thus, maximum admissible crane velocity along axes X, and X willbeV =D / 2T,.=130/20=6.5m/s, andalong axisY -V,
=110/20=55m/s.
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Fig. 3.2-15. Example of positioning object with three Magnettrack axes
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3.3 Control signals

Magnettrack program provides a number of control signals (see table) that a user can apply to adjust operation of the system for specific
operating conditions.

Structure Name Typical Description

of parameter default
value

Blocking of data base with information on magnetic

Controls BlockDbMagnets Bool  FALSE .
marking

When set to TRUE, the position of magnetic marking can
Controls AutoMotionControl Bool  FALSE be flexibly changed in operating zone of the transducer
during Installation system operation.

TRUE - the program analyzes errors of magnetic marking
No. 7 (signature not found in database), No. 8 (signature
duplicate) and No. 9 (abrupt change of coordinate) in each
controller cycle.

FALSE - the program analyzes errors of magnetic marking
No. 7 (signature not found in database), No. 8 (signature
duplicate) and No. 9 (abrupt change of coordinate) only
during the initiating cycle of controller,

Controls/

SignatureAnalyzer AnalyzeDbMagnets Bool true

Defines absolute position of the object based on signatures
LastDeltakEngine Bool false of two extreme magnets in the transducer operating zone.
Enables working in closed-loop magnetic marking.

Controls/
SignatureAnalyzer
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Structure Name Typical Description

of parameter default
value

TRUE - improve the measured the distances between two
DeltasFiltration Bool false adjacent magnets. Rounds the measured distance to the
nearest value, multiple of system step

Controls/
SignatureAnalyzer

TRUE - the first calculation of absolute coordinate is per-

Controls/ Interval- : formed if at least one unique interval marker is available in
/ StartRefMarkersExist Bool  FALSE uniq .
Markers the transducer operating zone. Other markers may be addi-

tionally present.

TRUE - calculation of absolute coordinate is performed
StartRefOnlyMarker Bool  FALSE upon initiating cycle if only one unique interval marker is
available in the transducer operating zone.

Controls/ Interval-
Markers

Depending on specific use, individual control signals can be
enabled/disabled by default.
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Description of BlockDbMagnets signal

When BlockDbMagnets flag is set to TRUE, the system blocks
recording of any information into db-MT-CPSA-X.X.X-Mag-
nets database. Adding of new markers, deletion or change
of the position of current markers will not be reflected in
db-MT-CPSA-X.X X-Magnets database.

Itis recommmended to set BlockDbMagnets to TRUE after complete
initialization of the system in cases, when no change of magnet
marking is expected. Setting of BlockDbMagnets = TRUE will en-
able preventing accidental changes of magnet database.

The figure below shows an example when an interval marker was
moved by 500 mm. Upon activation above a displaced marker,
Magnettrack system with a blocked database of magnets will is-
sue an object coordinate 500 mm lower in the second case, which
will not correspond to reality.
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Fig. 3.3-1. Displacement of coordinate
from displacement of marker BlockDbMagnets = TRUE

If AnalyzeDbMagnets =TRUE flag is additionally raised (see below),
then the system will analyze the changed magnetic signature of
this section and define whether errors 7,8 and 9 are present. Con-
sidering that the magnet database is blocked, availability of any of
the above errors in magnetic marking may cause incorrect calcu-
lation of coordinate in an initiating cycle of the program.

Initiating program cycle is a program cycle where
an absolute object coordinate unavailable earlier
is calculated. For example, initiating program cycle
appears upon system activation, or upon an object
entry into the zone with magnetic marking. Program
initiating cycle is run always when AnalyzeDbMag-
nets = TRUE flag is raised (see below).

n When magnet database is unlocked

BlockDbMagnets = FALSE, errors 7 and 9 are
not logged in the system due to adaptation of
Magnettrack system to the change in the track
magnetic marking.
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Description of AutoMotionControl signal

In some cases, magnetic marking must be changed, e.g. the dis-
tance between markers must be corrected to eliminate error 8.
In particular, such a need arises during installation of magnetic
markers prior to the first startup of Magnettrack system, and after
repair and restoration of magnetic marking.

Regardless of the value of AutoMotionControl, the following con-
ditions must be observed when magnets are moved in the trans-
ducer operating zone:

+ Measurement object must stay immobile
- Never move all magnets simultaneously

« The object coordinate must be available at all times. Errors when
a coordinate is lost (e.g. errors 1, 2 and 3) must be avoided

- It is prohibited to change the gap between the marker and the
transducer

For a more precise setting of markers position, it is recommended
to use free version of SCADA Magnettrack software.

AutoMotionControl = FALSE

If AutoMotionControl = FALSE, make sure to follow the additional
conditions described below during travel of magnets in the trans-
ducer operating zone

- Never move a leading magnet (see the section with
AnalyzeDbMagnets signal description)

- Accuracy of absolute coordinate definition may be compro-
mised

- It is recommended to completely extract the magnet from the
transducer operating zone and install it to a new place in order
to change the magnet position

- An extreme magnet opposite to the leading magnet in the
transducer operating zone can only be moved from the center.

<

Fig. 3.3-4. Conditions for movement of magnets in the
transducer work zone with AutoMotionControl = FALSE
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AutoMotionControl = TRUE

If AutoMotionControl = TRUE, the system automatically defines
that the object has stopped and prepares the program for change
of magnetic marking in the transducer operating zone. To guaran-
tee that the object is stopped, the system uses a filter that takes
100 cycles of controller operation. When the system completes
the setting, s_xIsReadyForMotionControl flag will automatically
change to TRUE.

In order to be able to move markers in the transducer work zone,
any marker must be moved first, except the leading one, making
sure that s_xMotionControllsOn flag changes to TRUE.

AutoMotionControl signals are available in db-MT-CSPA-X.X.X-
Magnettrack database in MotionControl structure (see Fig. 3.3-5).

Only change the marking in transducer operating zone, if extremely required, and after consultation with manufacturer's

support service!

The system automatically resets the settings that enable chang-
ing the position of markers in transducer operating zone after the
object starts moving. Meanwhile, AutoMotionControl preserves
its TRUE value.

To change marking in another section, repeat the above actions.

If no further marking change is planned, it is recommended to
reset AutoMotionControl = FALSE flag.
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Description of AnalyzeDbMagnets signal

AnalyzeDbMagnets flag is responsible for analysis of errors in
magnet marking. When AnalyzeDbMagnets = TRUE flag is raised,
the program analyzes availability of errors 7,8 and 9 in each con-
troller cycle.

Meanwhile, error 8 (signature duplicate) is continuously analyzed,
and errors 7 (signature not found in database) and 9 (abrupt
change of coordinate) are analyzed if BlockDbMagnets = TRUE.

If flag AnalyzeDbMagnets = FALSE is off, errors 7 and 8 are only
logged during initiating cycle of the program, upon coordinate
calculation, after its loss or in the first controller cycle. Error 9 is not
analyzed, even during initiating cycle. Next, during further pro-
gram cycles, the coordinate is calculated based on leading mag-
net in transducer operating zone.

Fig. 3.3-2. Definition of
coordinate based on
leading magnet

Leading
magnet

Errors 7, 8 and 9 may appear, for example, if markers are installed
incorrectly, or if changes are made in magnet marking. System ac-
tivation above changed magnet marking may lead to calculation
of a wrong coordinate or error during initiating program cycle,
especially when magnet database is blocked BlockDbMagnets =
TRUE.

Itis recommended to set AnalyzeDbMagnets flag to off (FALSE) for
the system where magnet marking does not change during long-
term operation of the object, and for highly dynamic objects. This
will enable reducing the load on controller, without damage to
accuracy of coordinate calculation. If an unscheduled change of
marking is possible, it is recommended to set AnalyzeDbMagnets
flag to TRUE.

Fig. 3.3-3/ Definition of
coordinate based on unique
magnet signature

Leading magnet is the magnet nearest to the transducer end in transducer operating zone, when the transducer is not
virtually reversed by 180° (SensorReversed = FALSE). If the transducer is reversed by 180° (SensorReversed = TRUE), then the
magnet closest to transducer zero is the leading magnet.
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Description of LastDeltaEngine signal

Defines absolute position of the object based on signatures of
two last magnets in the transducer operating zone. It allows to
work on closed marker contours (for example, a circle) based on
position markers in combination with the enabled Fixed mode
FixedMode = TRUE.

Description of DeltasFiltration signal

If DeltasFiltration = TRUE, the program processes the obtained
magnet coordinates to improve accuracy of the definition of
magnetic signature in transducer operating zone. After the pro-
cessing, magnetic signature data is compared versus db-MT-CP-
SA-X X X-Magnets database to define absolute object coordinate.

For example, set LastDeltaEngine to TRUE in order to define
the position of the bridge of a polar crane applied for
maintenance at NPP.

For example, if an object can deviate from linear path while mov-
ing, then the angle of transducer deviation from the magnet
marking axis will affect calculation of magnet signature coordi-
nates. DeltasFiltration enables more reliable identification of mag-
netic signature in transducer operating zone in such situation.
DeltasFiltration = TRUE improves reliability of Magnettrack system
operation.
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Description of StartRefMarkersExist signal

StartRefMarkersExist = TRUE enables calculation of absolute coor-
dinate in the program initiating cycle in the magnet track sections,
where at least one unique interval marker is present. As opposed
to StartRefOnlyMarker (see below), raised StartRefMarkersExist
flag enables the initiating cycle to obtain an absolute coordinate,
if a unique interval marker and other magnets/markers are pres-
ent in the transducer operating zone.
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Fig. 3.3-6 Condition to obtain
correct initial coordinate

This function allows creating more fail-safe systems using addi-
tional position markers.

Activated StartRefMarkersExist function implies that markers and
transducer were installed according to all the coaxiality and or-
thogonality requirements.
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Description of StartRefOnlyMarker signal

StartRefOnlyMarker = TRUE enables calculation of absolute coor-
dinate in the program initiating cycle in the magnet track sec-
tions, where only one unique interval marker is present with no
other magnets/markers.

As opposed to StartRefMarkersExist (see above), raised
StartRefOnlyMarker flag does not enable the initiating cycle to
obtain an absolute coordinate, if some other magnets/markers
are present in the transducer operating zone additionally to the
only unique interval marker (see Fig. 3.3-7).

o —. e — P
0 o4 = ]
[enim — e T — e

Fig. 3.3-7. A coordinate may be calculated if the
only one interval marker is available in transducer
zone

StartRefOnlyMarker = TRUE enables reliably obtaining an initial
coordinate, e.g. after system startup or upon entering into Mmag-
net marking.

It is recommended to set this flag to TRUE for adaptive incremen-
tal systems only, based on position and interval markers.
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To enable free movement of the object coordinate, position mark-
ers must be allocated at a sufficient distance from interval marker,
so as to ensure that the only one interval marker is present in the
transducer operating zone, with no other magnets/markers pres-
ent at all (see Fig. 3.3-8).

If StartRefOnlyMarker = FALSE and StartRefMarkersExist = FALSE,
then the initiating cycle calculates the first coordinate based on
unique magnetic signature in transducer operating zone.

Fig. 3.3-8. Installation of position markers
near interval markers
prevents calculation of coordinate

If StartRefOnlyMarker = TRUE, then StartRefMarkersExist signal au-
tomatically turns to FALSE.

It is recommended to set flags StartRefOnlyMarker = TRUE or
StartRefMarkersExist = TRUE, if the system marking contains inter-
val markers. And the installation rules are followed.

In the systems based on position markers only,
StartRefOnlyMarker and StartRefMarkersExist must
be set to FALSE.

magnettrack 3.3.11

positioning systems



3.4. Operation Modes

Apart from the main Adaptive operation mode of Magnettrack system, two additional operation modes are available for users:

Structure Name

of parameter

Example
of value

Description

Modes FixedMode Bool
Modes HighAccuracyAdaptiveMode Bool
Fixed Mode

Fixed mode is enabled by FixedMode = TRUE flag. Development
mode for application at worn equipment, when vibration and os-
cillations of an object create conditions for some magnets/mark-
ers to come out of sensitive zone of the transducer. This mode
allows saving a coordinate at a maximum possible area of magnet
marking. Including that when sensitive zone of transducer comes
out from magnet marking (violation of relative distances of trans-
ducer and marker marking).

FALSE

FALSE

Enable/disable Fixed mode

Enable/disable high accuracy adaptive
mode

When flag FixedMode = TRUE is raised, the following functions
and modes are overridden to enabled/disabled state:

1. BlockDbMagnets = TRUE.

2. AnalyzeDbMagnets = TRUE .

3. AutoMotionControl = FALSE.

4. BlockDbMagnetsAtStop = FALSE.

5. HighAccuracyAdaptiveMode = FALSE.
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The system uses all capacities of Magnettrack software to provide
absolute and accurate coordinate to the user. Three main opera-
tion modes are applied depending on errors in magnetic signa-
ture:

In this mode, the system forcedly blocks the magnet database
trusting the information on magnet marking saved in the mem-
ory (magnet database). Any changes of magnet track will be ig-
nored. Meanwhile, error 9 is not diagnosed by the system.

The system stops adapting to changes of magnet
marking.

In Fixed mode, absolute coordinate is calculated in each cy-
cle of Magnettrack program similarly to initiating cycle.
Absolute coordinate is calculated every time when pos-
sible, according to raised flags StartRefOnlyMarker and
StartRefMarkersExist. There are three options:

1.StartRefOnlyMarker = FALSE and  StartRefMarkersEx-
ist = FALSE to calculate absolute coordinate based on
unigue magnetic signature in transducer operating zone.

2. StartRefOnlyMarker = TRUE and StartRefMarkersExist = FALSE
to calculate absolute coordinate in the magnet track sections,
where only one unique interval marker is present with no other
magnets/markers.

3. StartRefOnlyMarker = FALSE and StartRefMarkersExist = TRUE
to calculate absolute coordinate in the magnet track sections,
where at least one unique interval marker is present.
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In the areas of magnet marking, where it is impossible to calculate
an absolute coordinate using the set flags, the system will calcu-
late absolute coordinate relative to leading magnet or in incre-
mental mode.

Thus, Fixed mode gives priority to the information on magnet

marking saved in memory. Therefore, it is prohibited to change
magnet marking.

If magnet marking is changed, there may be cases when an incorrect absolute coordinate is calculated when working in

Fixed mode.

For example, if an interval marker was shifted by 500 m during
object operation in FixedMode = TRUE mode, then, as this in-
terval marker moved to a new position, Magnettrack program
will show an abrupt change of coordinate by the value of in-
terval marker displacement, i.e. by 500 mm. Such a behavior is
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Fig. 3.4-1. Incorrect coordinate due to changes of magnet
marking in FixedMode = TRUE mode

explained by the fact that in Fixed mode the system trusts the
magnet database with higher priority, rather than the system ca-
pacities to adapt magnet marking.
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High accuracy adaptive mode

High accuracy adaptive mode is enabled by HighAccuracyAdap- For the systems with intermittent magnet track (see item 4.2),
tiveMode =TRUE flag and allows achieving absolute system accu- the coordinates are only updated within the limits of current
racy of up to 1 mm at a distance of 50 meters. section of continuous magnet track marking. Coordinates of the

To improve the accuracy, make sure to conduct the process of other sections'magnet marking are not updated.

highly accurate adaptation of Magnettrack system. During adap-
tation, the system updates the coordinates of magnet marking.

Recommended sequence of system training

PREPARATION FOR ADAPTATION ADAPTATION

START — ) .
Fulllinit = TRUE Set the object to the start of marker mark-

HighAccuracyAdaptiveMode = FALSE ing (physical zero)

Y

»

Y Y

Move the object along the whole HighAccuracyAdaptiveMode = TRUE
length of marker marking

Magnet mark- v

ing correction ¢

Move the object to the end of marker
marking at a velocity less then 0,1 m/s

\

ErrorsPresent
= 16#0000
ErrorsCollected
= 16#0000

HighAccuracyAdaptiveMode = FALSE

Yes

No
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The process of high-accuracy adaptation can be started any time during operation of Magnettrack system. The required
accuracy may only be achieved after adaptation of the whole magnet marking. The High Accuracy Adaptive mode
automatically removes flags AutoMotionControl = FALSE.

The process of highly accurate adaptation can be started if only one magnet is present in the transducer working zone.
When magnet marking is changed, highly accurate adaptation must be repeated.

Please note that magnet marking coordinates update process re- it is recommended to follow the above diagram and to disable
quires additional controller capacity and may adversely affect the high-accuracy adaptive mode after training. Meanwhile, the sys-
operation in dynamic systems. High-accuracy adaptive mode re- tem continues functioning using updated magnet coordinates
quires extended computational resources of controller, therefore, and issues highly accurate position coordinates.
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Vil SYSTEM STARTUP.TROUBLESHOOTING

When the system is started, it is assumed that it was installed according to requirements and recommendations of this
user manual, that the cables have been correctly laid and connected and checked, that configuration of the elements and
functional block system are set up, and that system inputs and outputs have been configured. Otherwise, functioning of
Magnettrack system is not guaranteed.

Despite that the connections are protected against reverse po- Please note that, upon a first startup or if Magnettrack is operating
larity, system components may be damaged due to wrong con- as part of a closed-loop control system the parameters of which
nection or overvoltage. Before supplying power, carefully check have not been set yet, the system can make uncontrolled move-
all connections. ments. Make sure to take measures to ensure safety of personnel

and equipment.
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4.1 System initialization

Initialization of Magnettrack adaptive positioning system is a
process of detection of markers on the track, calculation of
their coordinates and saving of these coordinates into an array
in non-volatile controller memory. BlockDbMagnets signal is
used to enable or disable initialization mode. BlockDbMagnets
= FALSE corresponds to enabled initialization mode.

Upon the first startup, StartingPosition coordinate is as-
signed to the object, which can be easily adjusted by the
system administrator. Upon startup, a coordinate is as-
signed to each magnet in transducer operating zone ac-
cording to initial object coordinate (StartingPosition).

Coordinates of further markers are calculated based on calculat-
ed coordinates of previous markers.

It is recommended to manually block magnet da-
tabases BlockDbMagnets = TRUE after the system
is started and functions normally. Continuously
enabled initialization mode is only effective when
magnet marking is regularly changed.

work-
(BlockDb

of actions are possible when
mode of unblocked array

Three  types
ing in the
Magnets = FALSE):

1.Adding a marker - is performed when the system identifies
a marker not logged earlier in magnet database, db-MT-CPSA-
XXX-Magnets.

2.Deleting a marker - is performed when the system identifies
a missing marker logged earlier in magnet database, db-MT-CP-
SA-X X X-Magnets.

3.Marker update - is performed when the system finds a dis-
placed marker.

During the system initialization, make absolutely sure that there
are no errors in the system operation. If any errors occurred
during initialization, then remove the error source first (see sec-
tion 4.2), and move the object to the position where the first
error occurred, reset the error flag, and continue operation in
initialization mode only after the above actions are performed.

When operating Magnettrack adaptive system, nev-
er move the positioning object at a velocity exceed-
ing the nameplate value.
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1.Full initialization (Fulllnit parameter) -

system reset to manufacturer’s defaults, including restoration
of starting coordinate StartingPosition. This action is performed
upon a first startup or in case of large-scale changes of the track
marking.

2.Repeated initialization (Relnit parameter) -

clear of an array of marker coordinates and reset errors, saving the
current object position. The coordinates of interval or position
markers are recorded relative to current position of the position-
ing object.

3.Initialization of an additional autonomous
magnet track section (Piecewiselnit parameter) —

system transfer to the mode for initialization of an additional au-
tonomous section of magnet track.

4.Error reset (ErrorsReset parameter) —

apart from two initialization types, the system can apply a control
signal to independently reset errors and registration log (ErrorsRe-
set parameter) without changing an absolute coordinate and an
array of marker coordinates.

For the structure of control signals with the actions they result in, see Table 4.1-1.

Table 4.1-1. Structure of Control Signals

Control signal Reset of absolute

system coordinate

Reset to zero of all markers Error log
coordinates array reset

Full initialization Fulllnit Vi
Repeated initialization Relnit —

Initialization of an additional
autonomous section of the —
magnet track Piecewiselnit

Error reset ErrorsReset —

v Vv
Vv v
- Vv
- Vv
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System operating mode

System initialization

After the system is initialized, it must
be switched to the global Fixed mode

& v NModes Struct 340

Fixed mode is the standard operating mode of the industrial
positioning system

L] FixedMode Bool 340

= HighAccuracyAdaptiveMode Bool 341

magnettrack
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4.2 System initialization with autonomous sections of magnet marking

Magnettrack adaptive system with an intermittent magnet track
is a system, the track of which contains individual sections where
the distance between adjacent position or interval markers ex-
ceeds the length of operating active zone of transducer, NL

Virt.
An autonomous section is a section of magnet marking, where
the distances between adjacent markers do not extend beyond
datasheet values (see section 2.2).

An algorithm for initialization of autonomous sections of magnet
marking is as follows:

1. After initialization of the first autonomous section of magnet
marking, the object moves to the start of the next autonomous
section in any point, where only onel outer magnet is present for
the section of this magnet marking.

ATTENTION: When an object moves to additional section of
magnet marking with activated Magnettrack system, mag-
nets will be temporarily absent in transducer operating zone.
The system transfers to operation mode 5 (absence of coor-
dinate), errors 1, 2 and 3 are logged. This system behavior is ad-
equate; object movement must be continued and any ap-
pearing errors and absence of coordinate must be ignored.

2. Enter the value of current absolute coordinate of the object in
the field StartingPosition.

Minimum admissible distance between adjacent
sections of magnet track must be observed equal to
NL, 4V X T Recommended minimum distance be-

tween two autonomous sections of magnet marking is
atleast 2x NL, -

3. Send an impulse to input Piecewiselnit.

ATTENTION: When an impulse is sent to Piecewiselnit input, the
system erases the error history and transfers to operation mode 3
(incremental mode).

4. As an object continues moving along the track and achieves
the next magnet of this autonomous section, the system will add
both magnets into database. Relative coordinate + Starting Posi-
tion value is assigned to coordinate of the first magnet of auton-
omous section.

Initialization of an additional autonomous section of magnet
marking can be performed with any initial number of magnets
within operating zone of transducer, if there are no duplicates
of magnet signatures within all autonomous sections of magnet
markings.

of systems with autonomous marking sections.

All limitations and rules for initialization of a standard system with continuous magnet marking also apply for initialization
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4.3 Troubleshooting

Apart from absolute coordinate of positioning object and average velocity of the object travel, the system has 3 service outputs with
diagnostic data for integration into control and data gathering system.

System status (Status output)

Number

Description of positioning status

The system functions normally. No errors were logged.
The system functions normally. Errors were logged during system operation.
The system logs an error in current position of the object, the coordinate continues being calculated.

The system logs critical error in current position of the object, the coordinate is lost.

System working mode (WorkingMode output)

Description of positioning mode

The system functions normally. The object position is calculated based on the object coordinate measurement relative
to the coordinate of leading magnet calculated by the program in the previous controller cycle.

The system functions normally. The coordinate is calculated based on complete correspondence of current magnet
signature in the transducer operating zone to the data in magnet database.

The system functions normally. The coordinate is calculated in incremental mode.
The system calculates the coordinate in approximation mode.

Critical error detected, further positioning is impossible.
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Error processing data structure (ErrorsPresented and ErrorsCollected outputs):

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Error 8 Error 7 Error 6 Error 5 Error 4 Error 3 Error 2 Error 1

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Not used Not used Not used Not used Not used Not used Error 10 Error 9
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For description of errors and actions aimed at their elimination, see Table:

No.

Error

description

No magnet was de-
tected in transducer
sensitive zone.

No magnet was de-
tected in transducer
operating zone.

The distance between
adjacent markers is
less than allowed data-
sheet value.

Error occurrence
situation

When the system
is powered on or
during the system
operation.

When the system
is powered on or
during the system
operation.

When the system
is powered on or
during the system
operation.

System behavior
upon an error

The system transfers to status 4

No positioning or initialization is
performed.

The system transfers to status 4

No positioning or initialization is
performed.

The system transfers to status 4

No positioning or initialization is
performed.

Error elimination actions

Check the magnet marking for in-
tegrity and correct allocation and
availability of markers within the
transducer operating zone.

Check the magnet marking for in-
tegrity and correct allocation and
availability of markers within the
transducer operating zone.

Check the magnet marking for
integrity correct allocation and
availability of markers  within
the transducer operating zone
Make sure there are no extra mag-
nets on the magnet track.
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Error

description

Error occurrence
situation

System behavior
upon an error

Error elimination actions

Only one magnet is
found within the trans-
ducer work surface
(for non-incremental
adaptive systems only,
CPA-xxx).

There are no magnets
logged earlier in the
transducer operating
zone.

Positioning error at in-
cremental mode.

Upon system pow-
eron.

During the system
operation .

In system operation
mode 1 or 2.

In system operation
mode 3.

The system transfers to status 4

No positioning or initialization is
performed.

The system transfers to mode 3

Positioning continues.

The error is for information, the op-
eration status and mode do not
change.

Positioning and initialization con-
tinue.

The system transfers to status 4

No positioning or initialization is
performed.

To obtain an absolute coordinate,
move the object to the zone with
unique magnet signature.

Check magnet marking
of the track for integrity and correct
allocation.

Make sure that the object move-
ment velocity does not exceed half
of the minimum distance between
markers over the time of a single
cycle of controller inquiry .

Make sure that markers are allocat-
ed correctly.
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No.

Error

description

No  correspondence
found between current
magnet signa-
ture in  operating
zone of transducer and
magnet database.

Error occurrence
situation

In system operation
mode 1.

Error 5
is present.

In system operation
mode 1 or 2.

Error 5
is absent.

Upon system pow-
eron.

System behavior
upon an error

The system transfers
to operation mode 3, status 3.

Positioning continues in incremen-
tal mode.

After the transducer moves to the
absolute section magnet marking
logged earlier, the system transfers
to operation mode 1, status 2.

Positioning continues in current
mode, status 3

The system transfers to status 4

No positioning or initialization is
performed.

After the transducer moves to the
absolute section of magnet mark-
ing logged earlier, the system
transfers to operation mode 1 or
2 depending on the value of Ana-
lyzeDbMagnets flag, status 2.

Error elimination actions

Move the object to the abso-
lute section of magnetic marking
logged earlier .

Make sure that markers are allo-
cated correctly in the error section
(status 3).

Make sure that marker was not dis-
placed or replaced in the transduc-
er zone.

Check the distances between
markers and their integrity.

Re-check the section initialization
or run full initialization of the track.
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Error

description

Error occurrence
situation

System behavior
upon an error

Error elimination actions

Magnet signature in
transducer  working
zone is encountered
in  magnet database
more than once.

Detected a noncon-
formity of absolute co-
ordinate of magnetic
signature in the trans-
ducer operating zone
to its coordinates in
the magnet database .

In the process of
system operation in
mode 2.

Upon system
power on.

During the
system operation
Error 5

is present.

During the
system operation
Error 5

is absent.

Upon system pow-
er on (error 9 was
earlier logged in
the system).

The system transfers
to operation mode 1, status 3.

Positioning and initialization con-
tinue.

The system transfers to status 4.

No positioning or initialization is
performed.

The system transfers
to operation mode 3, status 3.

Positioning continues in incremen-
tal mode.

The system operates
in mode 1.

After the transducer moves to the
absolute section of magnet mark-
ing logged earlier, the system trans-
fers to status 2,and operation mode
1 or 2 depending on the value of
AnalyzeDbMagnets flag.

The object coordinate is compro-
mised/does not correspond to ac-
tual coordinate.

Eliminate marker duplicates in track
marking.

Re-initialize the section.

Check the transducer and markers
for correct installation - it should
not extend beyond vertical or later-
al oscillation limits.

Make sure that the object move-
ment velocity does not exceed half
of the minimum distance between
markers over the time of a single
cycle of controller inquiry.

Make sure that markers are allocat-
ed correctly.

Return to correct marking.
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Error Error occurrence System behavior Error elimination actions

description situation upon an error

Remove extra markers from the

track.
An error is for information only,

During the system positioning continues in current
operation. status, new markers will not be en-
tered into the base.

Maximum  admissible
10 number of magnets in
the system is exceeded.

Set flag BlockDbMagnets
AtStop = TRUE, if moving the mag-
nets in the transducer operating
zone.

Completely initialize the track.

When magnet database is unlocked BlockDbMagnets = FALSE, errors 7 and 9 are not logged in the system due to adapta-
tion of Magnettrack system to the change in the magnetic marking.

When flag AnalyzeDbMagnets = FALSE is off, system diagnoses errors 7 and 8 only at the time of initiating cycle.

When flag AnalyzeDbMagnets = TRUE is set, the system diagnoses error 8. If magnet database flag BlockDbMagnets =
TRUE is set, then errors 7 and 9 are additionally diagnosed.

In Fixed mode, FixedMode = TRUE, the system diagnoses appearance of errors 7 and 8; error 9 is not diagnosed.
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