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= Make sure the document is stored in a safe place so that it is always available when
working on or with the device.

= To avoid danger to individuals or the facility, read the "Basic safety instructions" section
carefully, as well as all other safety instructions in the document that are specific to
working procedures.

= The manufacturer reserves the right to modify technical data without prior notice.
Your Endress+Hauser Sales Center will supply you with information on modifications or
updates to the Operating Instructions.
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1 Document information

1.1  Purpose of the document

These Operating Instructions contain all the information that is required in the various
phases of the life cycle of the device: from product identification, incoming acceptance and
storage, to mounting, connection, operation and commissioning through to troubleshoot-

ing, servicing and disposal.

1.2 Document conventions

1.2.1 Safety symbols

Symbol

Meaning

A\ DANGER

DANGER!
This symbol alerts you to a dangerous situation. Failure to avoid this
situation will result in serious or fatal injury.

WARNING!
This symbol alerts you to a dangerous situation. Failure to avoid this
situation can result in serious or fatal injury.

A\ CAUTION

CAUTION!
This symbol alerts you to a dangerous situation. Failure to avoid this
situation can result in minor or medium injury.

NOTE!
This symbol contains information on procedures and other facts
which do not result in personal injury.

1.2.2 Electrical symbols

Symbol

Meaning

Direct current
A terminal to which DC voltage is applied or through which direct
current flows.

Alternating current
A terminal to which (sinusoidal) alternating voltage is applied or
through which alternating current flows.

S

Protective earth connection
A terminal which must be connected to earth before any other con-
nections may be established.

1.2.3 Tool symbols

Symbol | Meaning

| P

Flat-blade screwdriver

Allen screw

O &

@y Open-ended wrench
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1.2.4 Symbols for certain types of information

Symbol

Meaning

Permitted
Indicates procedures, processes or actions that are permitted.

Preferred
Indicates procedures, processes or actions that are preferred.

Forbidden
Indicates procedures, processes or actions that are forbidden.

Tip
Indicates additional information.

Reference to documentation
Refers to the corresponding device documentation.

Reference to page
Refers to the corresponding page number.

B m = @ e

Reference to graphic
Refers to the corresponding graphic number and page number.

_.
e

Series of steps

Result of a sequence of actions

Help in the event of a problem

HHSIANES

Visual inspection

1.2.5 Symbols in graphics

Symbol Meaning Symbol Meaning
1,2,3.. [tem numbers N B B Series of steps
A,B,C... Views A-A, B-B, C-C... | Sections
A Hazardous area A Safe area (non-hazard-
ous area)

1.3 Documentation

ﬂ For an overview of the scope of the technical documentation associated with the

device, see:

» The W@M Device Viewer: enter the serial number from the nameplate
(www.endress.com/deviceviewer)
= The Endress+Hauser Operations App: enter the serial number from the nameplate

Endress+Hauser
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1.3.1 Standard documentation

Document Purpose and content of the document
Technical Information Planning aid for your device
TIO0395F The document contains all the technical data pertaining to

the device and provides an overview of the accessories and
other products that can be ordered for the device.

ﬂ The document types listed are available:
= In the Download Area of the Endress+Hauser website:
www.endress.com - Downloads

1.3.2 Supplementary device-dependent documentation

Depending on the approval, Safety Instructions (XA) are supplied with the device on deliv-
ery. These Safety Instructions (XA) are an integral part of the Operating Instructions.

Feature 010 Approval Safety Instructions

BA ATEX1I 1/2D Ex ta/tb IIC T99 °C Da/Db IP6X | XA00425F

ATEX1I 2D Ex tb IIIC T99 °C Db IP6X

ﬂ The document types listed are available:
= In the Download Area of the Endress+Hauser website:
www.endress.com - Downloads
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2 Basic safety instructions

2.1 Requirements for personnel

The personnel for installation, commissioning, diagnostics and servicing must meet the

following requirements:

= Trained, qualified specialists: must be qualified for this specific function and task

= Authorized by the plant owner/operator

s Familiar with national requlations

= Before starting work: read and understand the instructions in the manual and supple-
mentary documentation as well as the certificates (depending on the application)

= Follow instructions and comply with basic conditions

Operating personnel must meet the following requirements:

= [nstructed and authorized according to the requirements of the task by the facility's
owner-operator

= Follow the instructions in this manual

2.2  Designated use

Application and media

The device described in these Operating Instructions is designed exclusively for level
measurement in bunkers or silos with dusty, fine-grain or coarse-grain bulk solids or in
tanks containing liquids. Depending on the device version ordered, the device can also be
used in an explosive environment.

If the limit values specified in the "Technical Data" and the conditions listed in the instruc-
tions and additional documentation are observed, the device may be used exclusively for
the following measurements:

= Detected process variable: level

= Calculable process variable: volume

To ensure that the device remains in proper operating condition while it is in operation:

= Only use the device in media to which the process-wetted materials are adequately
resistant.

= Comply with the limit values in the "Technical Data".

Incorrect use

Non-designated use can compromise safety. The manufacturer is not liable for damage
caused by improper or non-designated use.

Clarification of borderline cases:

= [n the case of special fluids and media used for cleaning, Endress+Hauser is glad to
provide assistance in verifying the corrosion resistance of wetted materials, but does not
accept any warranty or liability.

Danger of burns from contact with surfaces!
= [f fluid temperatures are high, ensure protection against contact to prevent burns.

2.3 Occupational safety

When working on and with the device:
= Wear the required personal protective equipment according to national requlations.

Endress+Hauser
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2.4  Operational safety

Risk of injury

= The device may only be operated if it is in proper technical condition free from errors
and faults.

= The operator is responsible for the trouble-free operation of the device.

Modifications to the device

Unauthorized modifications to the device are not permitted and can lead to unforeseeable
dangers:
= [f, despite this, modifications are required, consult with Endress+Hauser.

Repair

To ensure continued operational safety:

= Carry out repairs on the device only if they are expressly permitted.

= Observe national regulations pertaining to the repair of an electrical device.
= Only use original spare parts and accessories from Endress+Hauser.

Hazardous area

To eliminate danger to persons or the facility when the device is used in the hazardous

area (e.g. explosion protection):

= Check the nameplate to verify whether the ordered device can be used as intended in
the hazardous area.

= Observe the specifications in the separate supplementary documentation, which is an
integral part of these Operating Instructions.

2.5 Product safety

This state-of-the-art measuring device is designed in accordance with good engineer-
ing practice to meet operational safety standards, has been tested, and left the factory in
perfect functioning order.

[t meets general safety standards and legal requirements. It also complies with the EU
directives listed in the device-specific EU Declaration of Conformity.
Endress+Hauser confirms this by affixing the CE mark to the device.
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3 Product description
3.1 Product design

3.1.1 Complete device

N

=]
ﬂ!-v
3
4
5

1 Structure of the FMM50

Process side (spool compartment)

Electronics side (electronics compartment)

Process connection (DN100 PN16, hole sizes as per EN 1092-1)
Wiper

Sensing weight

U WN =

10 Endress+Hauser
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3.1.2 Process side

I

®2  Process side of the FMM50

Tape reel with measuring tape
Counting wheel

Tape guide

Guide plate (not used since 2016)
Purge air connection

vl W N =

3.1.3 Electronics side

BEE

® [ @

I ‘;,
i
®0 e

e

®3  Electronics side of the FMM50

Electronics

ON/OFF switch

Terminals

Motor/gearbox combination
Optional external start button

U WwN =

11
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3.1.4 Wiper

O
O O

1
D 2
N, 3

%)
4
5

&4 Wiper of the FMM50

Bellows
Tape-wire scraper
Scraper block

End guide
Measuring tape

Vo W N =

3.1.5 Sensing weights

®5 Sensing weight of the FMM50 (here: steel/stainless steel)

1 Tape border

2 Chain

3 Rotating bush
4 Sensing weight

12 Endress+Hauser
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3.1.6 Process connection

170 (6.69)

@95 (3.74) **
@160 (6.30)
®180 (7.09)

I
186 (7.32)

mm (in)

*1 Minimum dimension for installing the wiper mechanism
and the standard weight

@6  Process connection diagram of the FMM50

3.2  Measuring principle

The FMM50 works according to a simple measuring principle:

1.

When a measurement starts (manually or automatically), a sensing weight is low-
ered by a motor and spring action causes the wiper to be moved slightly out of its end
position. As the weight is lowered, the measuring tape passes over a counting wheel
which sends a pulse to the electronics every 5 cm.

When contact is made with the medium, the freely suspended motor switches from its
working position - in which it is held by the downward force of the sensing weight - to
its rest position. This is detected by the electronics and the motor is switched off.

3. The sensing weight is pulled up again and counter pulses are detected once more.

As soon as the sensing weight reaches the measuring device, it causes the wiper to
move to its top position which is detected by the electronics.

The motor is switched off, the measuring cycle is ended and the measured value,
which depends on the configuration, is output:

- Display value on the LC display

- Current value at the 4-20 mA current output

- Relay switching (e.g. for the "top position" or "measuring" function)

13
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7 Measuring principle of the FMM50

1 Sensing weight in the top position
2 Sensing weight when lowered (run-down) or raised (run-up)
3 Sensing weight on reaching the surface of the medium

14 Endress+Hauser
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4 Incoming acceptance and product identification

4.1 Incoming acceptance

. DELIVERY NOTE .

<@>

m / N
\o

[s the order code on the delivery note (1) identical to the order code on the product
sticker (2)?

Are the goods undamaged?
Do the data on the nameplate correspond to the order specifications and the delivery
note?

ﬂ If one of the conditions is not satisfied, contact your Endress+Hauser Sales Center.

4.2 Product identification

You can identify your measuring device in the following ways:

= Using the nameplate specifications

= Using the order code with a breakdown of the device features on the delivery note

= Enter serial numbers from nameplates in W@M Device Viewer
(www.endress.com/deviceviewer): all the information about the measuring device is
displayed.

= Enter the serial number from the nameplates in the Endress+Hauser Operations App

For an overview of the scope of the Technical Documentation provided, refer to the

following:

® The 'Documentation” chapters

® The W@M Device Viewer: enter the serial number from the nameplate
(www.endress.com/deviceviewer)

= The Endress+Hauser Operations App: enter the serial number from the nameplate

Endress+Hauser 15
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4.3  Nameplate
f N
Endress+Hauser {Z1J

Silopilot FMM50

Order Code: — 1
Ser.-No.: — 2
Ident-No.: = 3
Date: I 4
¥s) — 5
G =6
FW: — 7

16

N

A-E

— 10

11

— 12

®8 Example of a nameplate

W 0O N W =

Order code

Serial number

Ident code

Date of manufacture: year-month (date code)

Electrical connection data (input parameters)

Electrical connection data (output parameters)

Firmware

Degree of protection

Ambient temperature range and text for approval (if applicable)

10 Related Operating Instructions and Safety Instructions (if applicable)
11 CE mark
12 Place of manufacture

Endress+Hauser
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5 Storage and transportation

5.1 Storage and transportation conditions

Observe the following when storing the device:

= Store in the original packaging to ensure protection from shock.

= Protect from direct sunlight to avoid unacceptably high surface temperatures.

= Storage temperature: -40...+80 °C (-40...+176 °F), preferably at +20 °C (+68 °F)
= Store in a dry and dust-free atmosphere.

= Do not store outdoors.

5.2  Transporting the product

Transport the measuring device by the housing; no strain should be put on the wiper.

Comply with the following instructions when transporting the device:

= Transport the measuring device to the measuring point in the original packaging.

= Only mount wiper extensions and sensing weights once the device is at the place of
installation.

= Comply with safety instructions and transportation conditions for devices over 18 kg
(39.6 lbs).

5.3  Disposal of packaging

All packaging materials are environmentally friendly and 100% recyclable:
= Packaging:

- Box, multi-part (quantity depends on the wiper and sensing weight used) in accord-
ance with European Packaging Directive 94/62/EC; recyclability is confirmed by the
RESY symbol on the packaging.

- PP plastic inserts for fixing the device

- PE-LD bag for the sensing weight and wiper extension if applicable

= Dunnage: cardboard

Endress+Hauser 17
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6 Installation
6.1 Installation conditions

6.1.1 Installation position

Select the installation location on the bunker or silo ceiling such that product falling inside
during filling or cornices (product accumulating on container wall) collapsing inward are
prevented from covering the sensing weight or damaging the measuring tape.

Take due account of the shape and location of the product inflow cone and the outflow
funnel within the container. The measuring path should not pass too close to any internal
fixtures or struts so that the measuring tape will not brush against them if the sensing
weight swings around.

The length of the wiper should be selected such that the sensing weight can move freely
when the tape is run up or down, and does not come close to the edges of a connection for
example. The sensing weight should be located in the middle between the container wall
and filling curtain when it is run up and down.

Distance Distance {
b

®9 Installation positions

Incorrect measurements cannot be ruled out if the sensing weight cannot run free and
unobstructed during the measurement.

Normally, the measuring device is mounted on a counter flange DN100 PN16 (bore
dimensions as per EN 1092-1) or a flange of the same connection dimensions (> @6).

The counter flange must be mounted in such a way that it is perfectly horizontal so that
the device can also be mounted horizontally onto it (maximum angle of inclination 2°).

A suitable mounting aid (bubble level) can be found inside versions with a powder-coated
housing. When the electronics cover is opened, this can be used for alignment.

Endress+Hauser
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10 Bubble level

1 Device is horizontal (ideal)

2 Device is inclined at 1°

3 Device is inclined at 2° (maximum angle of inclination)
4 Device is inclined at more than 2° - not permitted

19
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6.1.2 Ambient and process requirements

The maximum process temperature at the device (from the lower edge of the process
adapter) is +70 °C (+158 °F) and must be taken into consideration when mounting.

=T _)<+70°C(+158°F

P,max( A, max

T

-20°C<T,, <+230°C
(-4°F<T,  <+446°F)

11 Process and ambient temperature requirements

Tx Ambient temperature
Tp Process temperature

If process temperatures are higher around the place of installation, suitable measures
must be taken to ensure these temperature conditions are respected.

An extension of the process connection nozzle can be used to stay within the tempera-
ture parameters as this would cause the process temperature to be reduced to the ambi-
ent temperature range. Here, the length of the connection nozzle is based on the specific
process and ambient conditions.

20 Endress+Hauser
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@12 Suggested installation to respect ambient temperatures at the device

1 Process adapter extension

ﬂ We recommend that the process connection nozzle has the following minimum
length:
= Min. 500 mm for process temperatures up to +150 °C (+302 °F)
= Min. 1000 mm for process temperatures up to +230 °C (+446 °F)

ﬂ Process adapter extensions that are 790 mm long and designed for use with the
1000 mm wipers are available as accessories (> B88).

ﬂ = You can order longer wipers as a device option if you are using process nozzles that

are longer than 230 mm (length of the standard wiper) (see order code).

= Alternatively, you can extend the chain between the tape border and sensing
weight; corresponding material is available as an accessory
(= B&88).

21



Installation

Silopilot FMM50

22

; Blocking distance (BD)

B A

13 Mounting with longer process nozzles
1 Extended chain

When installing outside, please fit a protective hood or mount a weather protection cover.

ﬂ A suitable protective hood for optimum use with the measuring device is available as
an accessory (»> B88).

6.2 Mounting the measuring device

6.2.1 Required tool

= To open the device:
é 5 mm across flats (AF)

= For the process connection: use the appropriate installation tool
= For the sensing weight:

10 mm across flats (AF)
ﬂ To mount the device on a standard counter flange DN100 PN16 (bore dimensions as

per EN 1092-1), two ring wrenches or open-end wrenches measuring 24 mm AF are
needed to mount the four M16 screws.
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6.2.2 Preparing the measuring device

1. Remove all remaining transport packaging.
For devices with an extended wiper (500/1000 mm):

2. Mount the wiper

X7

® 14 Mounting the wiper extension

1 Hexagonal-headed bolt M6
2 Hexagonal nut
3 Wiper extension
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3. Remove the transportation lock on the electronics side (to the right of the motor/
gearbox combination)

15 Removing the transportation lock

1 Transportation lock

If the transportation lock is not removed, this can cause unforeseeable responses on the
part of the device.

For devices with a large sensing weight (such as a cage weight, bell weight or oval float):

4. Use or provide structural support measures and lower the tape border an appropriate
distance before mounting.
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@16 Mounting large sensing weights

1 Sensing weight (here: cage).
2 Rod with hook
3 Entry hatch or similar

6.2.3 Mounting the measuring device

1. Fit the measuring device on the process connection and align it in such a way that
= the housing is horizontal (maximum angle of inclination 2°),
= the cable entries (and the external start button where applicable) are accessible, and
= the display is directed towards the user.

A suitable mounting aid (bubble level) can be found inside versions with a coated
housing. When the electronics cover is opened, this can be used for alignment
(= &10).

When introducing the measuring tape, make sure not to crease it as this reduces the oper-
ating life of the tape.

2. Fix the measuring device with four suitable screws.

When installing the Silopilot in bunkers or silos with strong dust formation, slight posi-
tive pressure can be generated at the Silopilot by connecting a compressed air line to the
mounting flange (airflow quantity as required). This can be used to keep the spool com-
partment clean. A G¥% female connection is provided for this purpose (> @11).

3. Mounting the sensing weight

The sensing weight must be outside the connection when the measuring tape is wound
up. The maximum height of the connection is dictated by the length of the wiper. This
height is 230 mm if a standard wiper is used. 500 mm and 1000 mm wiper lengths are
also available (see order code). Other lengths are available as special versions on request.
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@17 Mounting the sensing weight

Measuring tape

Tape border

M6 hexagonal-headed bolt
Chain

Clamping bracket
Hexagonal nut

O W N =

6.3 Post-installation check

Is the device damaged (visual inspection)? a

Does the measuring device meet the measuring point specifications?

For example:
= Process temperature (> @11) O
= Process pressure (> 8101)

= Ambient temperature (- &11)

= Measuring range (see order code)

Has the correct wiper been selected?

= [s the sensing weight freely suspended in the process (> &12) -

Has the correct mounting location been selected?

= The sensing weight can be lowered down to the zero point (empty .
calibration) without obstruction (= @9)

Is the device adequately protected from precipitation and direct sunlight? -

= Use the weather protection cover (- @88)
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7 Electrical connection
7.1 Connection conditions

7.1.1 Required tool

= To open the device:
é 5 mm across flats (AF)
= For the cable entries:
@ 30 mm AF for device versions without certification

27 mm AF for device versions with Ex certification
= For the terminals:

% 0.6x3.5mm
= When using stranded cables: crimper for wire end ferrule
= For potential equalization:

~~ 1.0x6.5mm

7.1.2  Connecting cable requirements

The connecting cables provided by the customer must meet the following requirements.

Electrical safety
In accordance with applicable national regulations.

Permitted temperature range
® -20...+70°C (-4...+158 °F) for device version without heater
® -40...+70 °C (-40...+158 °F) for device version with heater

Power supply cable
A standard installation cable is sufficient.

Signal cable
A standard installation cable is sufficient.

Cable diameter

= M25 x 1.5 with cable ® 9 to 17 mm (0.35 to 0.67 in) for device version without
approval

= M25 x 1.5 with cable ® 9 to 13 mm (0.35 to 0.51 in) for device version with Ex approval

= Wire cross-sections 0.2 to 2.5 mm? (24 to 12 AWG)

Cable glands

= Observe the maximum thermal load of the cables and lines introduced.

= The gland is only admissible for the connection of fixed-installation lines and cables.
The operator must ensure corresponding strain relief.

= Mount the cable gland so that it is protected against mechanical damage ("low" degree of
mechanical risk - impact energy: 4 Joule).

7.1.3 Preparing the measuring device

1. Remove the dummy plug if present.

Housing not sealed tight! Operational reliability of the measuring device could be compro-
mised. Use suitable cable glands that match the degree of protection.

If the measuring device is supplied with cable glands:
2. Observe the cable specifications.
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7.2  Connecting the measuring device

{l )

18 Terminal assignment of the FMM50

Electrical safety is compromised by an incorrect connection!

= Have electrical connection work carried out by appropriately trained specialists only.

= Observe applicable national installation requlations.
= Comply with local workplace safety requlations.

= [f using in hazardous areas, observe the information in the device-specific Ex documen-

tation.

7.2.1 Connecting the signal cables

Signal input and current output

Order code Terminal assignment
3.1 (+) _
Input 1, active
3.2 | ()
3.3 | (+) .
Input 2, active
34 | ()
3.5
None _\ Input 1, passive
36 | — P P
3.7 _\
Input 2, passive
38 |- P P
39 | (+)
Current output
3.10 | ()
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Unscrew the housing cover on the electronics side (large cover)

2. Push the cable through the cable entry. To ensure tight sealing, do not remove the

3
4,
5
6

sealing ring from the cable entry.

. Strip the cable and cable ends. In the case of stranded cables, also fit ferrules.

Connect the cable in accordance with the terminal assignment.

. Firmly tighten the cable glands.
. Reverse the procedure to reassemble the measuring device.

= The signal inputs (active/passive) can only be used alternatively. An input can only be
assigned as either active or passive.

= |n the case of the device version with an external start button, this button is connected
to the passive signal input 1. Only signal input 2 (active or passive) is then available.

= A start pulse must be present for at least 200 ms for it to be evaluated.

Relay output

Order code Terminal assignment

2.1
2.2

Output - 2.3
option A, B 2.4
2.5
2.6

Relay 1

Relay 2

2.7

2.8

2.9
2.10
2.11

Output - 2.12
option B 2.13

2.14
2.15
2.16
2.17
2.18

Relay 3

Relay 4

Relay 5

Relay 6

AL

= Contact rating of relay outputs (potential-free changeover contacts; 2 or 6 units,
depending on the device version): 250 VAC, 6 A

s Current output load: max. 600 Q

= Contact load of passive signal inputs:
-U=max. 30 VDC
-P=max. 0.3 W
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7.2.2 Connecting the power supply cables

Order code Terminal assignment
1.1 L1(~)
Power supply - N
option 1, 2 1.2 N (~) Power supply
1.3 PE (&)

1. Unscrew the housing cover on the electronics side (large cover)

o

Push the cable through the cable entry. To ensure tight sealing, do not remove the
sealing ring from the cable entry.

Strip the cable and cable ends. In the case of stranded cables, also fit ferrules.
Connect the cable in accordance with the terminal assignment.
Firmly tighten the cable glands.

S Kl B

Reverse the procedure to reassemble the measuring device.

ﬂ Voltage ranges for the supply voltage (depending on the device version):
= 180...253 VAC, 50/60 Hz
= 90...127 VAC, 50/60 Hz

7.2.3 Ensuring potential matching

Potential matching should be connected to the outer ground terminal of the measuring
device.

For devices intended for use in hazardous locations, please observe the guidelines in
the Ex documentation (XA).

1€ © ©h
© © ©)
e I
1+—@
I
Sor o
(L )i

19 Connecting the potential matching

1 Potential matching terminal

= For optimum electromagnetic compatibility, the potential matching line should be as
short as possible.
® The recommended minimum cable cross-section is 2.5 mm?.

The potential matching should be included in the local potential matching.
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7.3  Ensuring the degree of protection

The measuring device meets all the requirements for IP67 protection (for closed housing)
or IP65 (for closed housing and device option with external start button).

To guarantee the degree of protection, carry out the following steps after the electrical
connection:

1. Check that the housing seals are clean and fitted correctly. Dry, clean or replace the
seals if necessary.

2. Tighten all housing screws and screw covers.
3. Firmly tighten the cable glands.
4. Insert suitable dummy plugs into unused cable entries.

7.4 Post-connection check

Are cables or the device undamaged (visual inspection)? a
Do the cables comply with the requirements (- B27)? a
Do the cables have adequate strain relief? a
Are all cable glands installed, securely tightened and leak-tight? g
Does the supply voltage match the specifications on the nameplate (- 0
16)?

Is the terminal assignment (> B28) correct? O
If supply voltage is supplied: does information appear on the display 0
(» B38)?
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8

Overview of operating options

8.1

@20 Options for operating the measuring device

1 Operating keys to configure the measuring device
2 Button to start a measurement manually

3 External button to start a measurement manually

Endress+Hauser
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8.2  Structure and function of the operating menu

ﬂ For an overview of the operating menu with menus and parameters (- B106)

Function group Function Parameter
(numerical value or options for selection)
00 basic setup -~ | 001 empty calibr. - Value: 1 m ... upper range value
- | 002 block distance -~ Value:0.23..5m
N
> >
01 inputs and outputs -~ | 010 input 1 - Options: not used, bolting, start measurement
- | 011 polarity input 1 - Options: NO contact, NC contact

02 measurement param. | > | 020 measurement type | > Options: single cycle, periodical, manual

-1 021 time interval - Value: 1...60 [time unit in function 022]
d

> >

% ese %

@21 Schematic structure of the operating menu

8.3  Access to the operating menu via the local display

8.3.1 Operational display

1 —meszured valus BEE— )

3 —ifht

f—r——£Z. 42 %
EERHNNEEEEEN - 1—5

5 &6

Name of function

Function number

Display symbols

Measured value and unit

Bargraph indicator of measured value
Operating elements

N L WN
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Meaning

Switch to group selection

No function

OB &

= The operational display essentially corresponds to the measured value display (function
000).

= The operational display appears automatically after the start-up procedure. Only then
can a measurement operation commence.

= During initial commissioning (- B38), function 060 "language" and function 083
"distance unit" appear once only. Afterwards, the measured value display appears.

ﬂ For an overview of the operating menu with the menus and parameters (> B106)

Symbols on the display

= Lock £
This lock symbol is displayed when the measuring device is locked and no entries can be
made (- B37).

= Alarm b
This alarm symbol is shown when the device is in an alarm condition (error condition).
A flashing symbol indicates that a fault has occurred.

= Hand $
This symbol flashes when the device is in the 'manual' measurement mode. When the

(=) or [ button is pressed, the symbol disappears and the direction selected (run up ™
run down ) is shown.

8.3.2 Navigation view

drour sslection SRS
l]—whbazsic setur

inFubts and oubPpubs
Meazurenent Faram.

5 & @

1 Function groups
2 Operating elements

Operating options

Meaning

Moves the active function group down

Moves the active function group up

mj{eafumfiy

Switches to the active function group

ﬂ = The active choice of function group (here "basic setup') is indicated by a v/ in front
of the menu text.

= For an overview of the operating menu with the menus and parameters (-
106)
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8.3.3 Edit view

Entering a value Selecting a value
1] —wenerty caliber. BEl——2 | 1 —inrput 1 gilgr—9
3 — 28,888 © viol used
4 — WHistance flands Lo 33— baolting
miri. Fillipag starl messursment
(-] -
Il Il ] 5 L | |

Function name

Function number
Numerical value or selection
Help text

Operating elements

v W N =

Operating options

Key Meaning

Entering a value
= Activates the edit mode
E] = Changes the displayed character (9, 8, 7, ..., Z, Y, X, ...)
Selecting a value
Moves the active option down
Entering a value
= Activates the edit mode
= Changes the displayed character (0, 1, 2, ..., A, B, C, ...)
Selecting a value
Moves the active option up
= Navigation to the right within a function group
= In the edit mode:
- Change to the next character
- At the end, accept the entry by switching to the next function

ﬂ For an overview of the operating menu with the menus and parameters (- B106)

Editing options
You can choose from the following characters when editing:
= Numerical values: 0 - 9 and"" (period) as the separator in the unit selected
= Tag number (function 080): additionally letters A - Z and "-" (minus)
= Navigation characters:
- "¢"goes one or more spaces to the left

-">"goes one or more spaces to the right
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8.3.4 Operating elements

Key Meaning

Entering a value

B Activates the edit mode and reduces the value

Moves the active option down

Selecting a function group or a value

Entering a value

Activates the edit mode and increases the value

Moves the active option up

Selecting a function group or a value

= Navigation to the right within a function group

= In the edit mode: accept the value entered

)+ [+

Navigation to the left within a function group

(+]+(E)

Increases the contrast of the liquid crystal display

(=)+(E]

Decreases the contrast of the liquid crystal display

= Enables or disables hardware locking (- B37)
)+ H+ = Operating keys (&, (8] and E) have no function on their own

= "man. start" and external start button are not locked

start button

or The measurement procedure starts if the device
external is in the display mode (function 000)

8.3.5 Navigating and selecting from list

Different operating elements are used to navigate through the operating menu.
The function group (00, 01, 02, etc.) and the function number (000, 001, 002, etc.)
appear on the top left of the display.

ﬂ For an overview of the operating menu with the menus and parameters (> 2106)

Example 1: Configuring safety distance

1.

- Switch to group selection (always starts
with basic setup 00, inputs and outputs
01 and measurement parameters 02)

(=J/[#) > Change the function group to be
selected until the safety settings 04
function group can be selected

- Select the safety settings 04 function
group; the first function in this group
(output on alarm 040) is displayed

- Switch to the next function(s) of the func-
tion group until the desired function (here
Safety distance 042) is displayed

(=)/[# - Edit mode is activated, the first char-
acter starts flashing, enter the desired
character string

(E] > Accept the entry and change to the next
function

Srour sslection EHE
vhesic sslup

inFuls and oubtrubls
meazurenent Faram.

Srour sslection Bt

vaafets z=elbbindg
lingarization
dizplaw

vHIH (83 6mHE2

MEE C22mAl

ol

zatels distance B2
1,88 ©

minimurn distance

Lo oemrite calibration

zatele distance B2

fat .

B.op I
minimum distance

Lo oemptye calibration
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8.3.6 Disabling write protection via the access code

If the £ symbol appears on the local display and in front of the input values in the func-
tions, configuration is protected by an access code. No more values can be entered or

changed in the entire operating menu with the exception of the unlock parameter 074
function.

If write access is locked via local operation, it can be unlocked by entering the access code
via the relevant access option.

1. Select the unlock parameter 074 function

2. Enter the access code
100 - Write protection is disabled
<>100 - Write protection is enabled

ﬂ If the keypad is locked, the .E symbol also appears on the display. However in this case
the unlock parameter 074 = 100.

8.3.7 Enabling and disabling the keypad lock

If the £ symbol appears on the local display and in front of the input values in the func-
tions, configuration is protected by a keypad lock. No more values can be entered or
changed in the entire operating menu.

The keypad lock is enabled and disabled as follows.

1. Press the [E+#+E keys while the device is in the measured value 000 mode
- The keypad lock is enabled

2. Press the [E)+[#+(E] keys again while the device is in the measured value 000 mode
- The keypad lock is disabled

If write protection is enabled via the access code, the £ symbol appears on the dis-
play. However in this case the unlock parameter 074 is <> 100.
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9 Commissioning

9.1 Function check

Before commissioning the device, make sure that the post-installation and post-connec-
tion checks have been performed.

= "Post-installation check' checklist (= B26)

= "Post-connection check" checklist (= B31)

9.2  Switching on the measuring device

ﬂ If nothing appears on the local display or a diagnostic message is displayed, see the
'Diagnostics and troubleshooting" chapter (> B64).

The first time the device is switched on, the following appears on the display:

Initialization phase Initialization

Jan Be 2015
The device type, device version (hardware and software) M FHMSE
and the order code are displayed HEl.Be. 18

AiA1AIAARLLIAL

1. This screen appears the first time the device is landuadge BEB
switched on ./E i gi i :L,
> : et =C
Set the operating language Framosis
2. This screen also only appears the first time the diztance unit BEE

device is switched on A

- Set the distance unit 1::_'

The display switches to the measured value screen meazured walue BEE

£3.42 %

A measurement must first be performed before it is possible to obtain a measured
value that is valid for the current measuring point.

9.3  Setting the operating language

landuade @@  With the language 060" function, you select the lan-
vEnglish guage for the text on the display:
Deutsch
Frencais = Deutsch
= English
= Francais

= = Y = (Katakana, Japanese)

Default value: English
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9.4 Configuring the measuring device

The measuring device is configured via the individual function groups and the associated

functions in the groups (> B833).

|basic setup (00) |

| inputs and outputs (01) |

measurement param. (02) |

| current output (03) |

| safety settings (04) |

| linearization (05) |

| display (06) |

|diagnostics (07) |

| system parameters (08) |

Device functions for adapting the measuring
device to the application, for example by enter-
ing the full and empty calibration (- B40)

Device functions for changing the behaviour of
the inputs and of the relay outputs, for example
by specifying the relay output functions

(> B47)

Device functions for adapting the measuring
device to the measurement requirements, for
example by specifying the time interval for
periodic measurement (»> B41)

Device functions for changing the current
output, for example by selecting the magnify
function (= B45)

Device functions for adapting the measuring
device to the safety requirements, for example
by selecting the behaviour of the current output
in an alarm condition (= &57)

Device functions for adapting the measuring
device to the application with regard to meas-
ured value generation, for example by selecting
to display a volume in a technical unit

(= B53)

Device functions for changing the display
format of the measuring device, for example by
selecting the menu lanquage (»> B46)

Device functions for error analysis and trouble-
shooting, for example by resetting to default
values (= B65)

Device functions for the advanced adaptation of
the measuring device to the measuring point,
for example by entering the tag name

(» B52)

Endress+Hauser
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9.4.1 Basicsetup

In most cases, the basic setup is sufficient for successful commissioning. More complex
measurement tasks may, however, require further settings (- B39).

Empty calibration (001)

Blocking distance (002)

Full calibration (003)

Security distance (043)
Residual distance or
residual volume (050)

Distance (004)

Safety distance (042)
Fill level or
volume (050)

@22 Parameters of the basic setup

9.4.1.1

st calibr. BEl
5 om

diztance flandse Lo

il E .

filling

Performing empty calibration

With the empty calibration 001 function, you enter the
distance between the mounting flange (reference point
for measurement) and the minimum fill level (= zero
point) (> ®22).

Range of values:1 m to length of measuring tape (or
converted value in feet/inches)

Default value: length of measuring tape
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9.4.1.2 Setting the blocking distance

block distance 8@z With the block distance 002 function, you enter the
. B.88 distance between the flange of the measuring device and
E ' ; : snes *é;::' 2 i the end of the sensing weight (in upper limit position) (>
DL OM We 1 EHR 22)

Range of values:0.23...5 m (or converted value in feet/
inches)

Default value: 0.8 m

You will find a table in the Appendix (> B99) detailing all the default values de-
pending on the wiper length and the sensing weight.

9.4.1.3 Performing full calibration

full celibration @@s  With the full calibration 003 function, you enter the
34 distance between the minimum fill level (=zero point)

mEsEUring rande and the maximum fill level (= span) (»> &22).
Max. =emnFhd-bod

Range of values:1 m to empty calibration - block distance
(or converted value in feet/inches)

Default value: Length of measuring tape - 0.8 m

9.4.1.4 Selecting the type of measurement

mezzurement tape B28 With the measurement type 020 function, you select
viihdle cucle the type of measurement for the measuring device:
Feriodicsal » single cvcle
manual gle cy

A single cycle can be activated manually using buttons
on the device or using a corresponding input signal in
function 010 and 012 (= B51).

= periodical
The measuring device can take time-controlled meas-
urements. The time interval can be defined in functions
021 and 022 (» B42) .

= manual
The measuring device can only be operated using the
buttons on the device. This type of measurement allows
the user to move the sensing weight slowly, e.g. when
changing the cage sensing weight (- @&25).

Default value: single cycle

= [n the manual mode, the upper limit switch and the tape switch have no function!

= Users must themselves check in which position the sensing weight is currently located.
With this type of measurement, the sensing weight can (depending on the maximum
tape length) be lowered into unauthorized areas of the container (or into an outlet
worm for example).

A measurement can only be taken when the device is in the "'measured value (000)" mode.
This also applies to the device version with an external start button.
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9.4.1.5 Checking the measured value and distance

dizt. meaz.uwslue @4 With the dist./meas. value 004 function, you can
diztance 8.%8 n display the distance measured between the measuring
LTI R device and product and the current measured value. The
display depends on the number of decimal places (func-
tion 062), the distance unit (function 083) and also

linearization where applicable.

Lo

s, Wal

9.4.1.6 Setting the time interval

time interwval @z 1|  With the time interval 021 function, you enter a value

L h for the time interval for the "periodical" type of measure-
ment (see function 020). You enter the unit of this value
(minutes or hours) in function 022.

Range of values: 1...60 (minutes or hours)
Default value: 1

A\ CAUTION

When operating the measuring device, please observe the minimum time (T,,) for a
measurement cycle depending on the ambient temperature (T,) and the measuring range
(MR).

T, [Minute|
A
90 T,=70°C (158°F)
80
70
60 ]
T,=60°C (140°F)
50 -
40 o T,=50°C (155 °F)
30 — T,=40°C ElogF °)F)
= T=30°C (86
////// A_ o
20 T,=20°C (68°F)
4///
10 g é —
e=—___ | [ [ [ 1
~ MR
T L
0 10 20 30 40 50 60 70 80 90 Iml

@23 Dependency on the duration of the measurement cycle

= The minimum time for a measurement cycle must be taken into account for all types of
measurement (function 020).
= Failure to observe this may result in unauthorized heating and therefore malfunctions!

We recommend you do not drop below the minimum measurement cycle duration of 5
minutes even for smaller measuring ranges.
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9.4.1.7 Selecting the time unit

Lime unit Gzz  With the time unit 022 function, you enter the unit of
vhi the time interval from function 021.

M. » min

Minute(s)
sh

Hour(s)

Default value: h

9.4.1.8 Selecting the operating mode

normel or short  Bes  With the normal or short 023 function, you select the
vhiornal operating mode for the measurement (in the case of
short "single cycle" and "periodical’ types of measurement):

= normal
At the start of a measurement, the measuring device
lowers the sensing weight as far as the product and the
sensing weight is then pulled back into the upper end
position.

= short
At the start of a measurement, the measuring device
lowers the sensing weight as far as the product and the
sensing weight is then only raised by the length speci-
fied in function 028 "run-up length". An input should
be used for locking since the sensing weight is not
protected against burying in this operating mode. The
weight moves back into the upper end position every
20 measuring cycles.

Default value: Normal

Depending on silo height and fill level, the "short" operating mode can considerably

shorten the length of a measurement cycle. Disadvantages of this operating mode:

= By selecting appropriate settings, the user must ensure that the sensing weight is not
buried.

= There is little point in using a relay output for the counter pulses since the measuring
device does not move to a defined point at the end of a measurement (and therefore
there is no defined path).

= Before removing the measuring device, e.g. for maintenance work (tape changes), the
sensing weight must be moved into the upper end position. The "manual’ type of meas-
urement should be used for this purpose.
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9.4.1.9 Setting the run-up length
pUm GF - BE ; +L1' . 925 With the run up length 028 function, you determine the
um uF lend + h distance the sensing weight travels upwards in the "short"
Par alerd neocuEe operating mode (function 023).

Range of values: 1 m to empty calibration - 1 m (or con-
verted value in feet/inches)

Default value:1 m

1x
Run-up lenght (028)

19x

24 Run-up length

Make sure that the sensing weight is not buried by a filling process (e.g. by using the
"upper limit position" relay locking function > B47).

44
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9.4.2 Configuring the current output

9.4.2.1

current mods
vatandard
madnife

B3

—
(l

Selecting the current output mode

With the current mode 030 function, you determine the

behaviour of the current output:

= standard
The current output of the measuring device delivers a
current of 0/4...20 mA (can be configured in function
033) in relation to 0...100% of the set measuring range
(function 002 "full calibration").

= magnify
If this option is selected, only part of the measure-
ment range is mapped to the output current range of
0/4...20 mA. This range is defined by function 031
"0/4mA value" and function 042 "20mA value".

Default value: standard

Funktion 031 "0/4mA value'

Funktion 032 "20mA value'

®25 Current output mode

9.4.2.2

(1]

n b

.

BeodmA walu

A8 =

[

S

9.4.2.3

SEmH walus
YH.BE X

B3z

Setting the lower current output limit

With the 0/4mA value 031 function, you determine the
value for the lower limit of the current output (see func-
tion 030).

Range of values: depends on distance unit and/or CU

Setting the upper current output limit

With the 20mA value 032 function, you determine the

value for the upper limit of the current output (see func-
tion 030).

Range of values: depends on distance unit and/or CU

When changing the maximum scale value (in function 057), the 0/4 mA value or the
20 mA value must also be changed or adapted!

Endress+Hauser
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9.4.2.4 Selecting the current range

current rande BEE
viad-Z2EmA
B—-ZEmA

With the current range 033 function, you determine the
range of the current output (function 030).

=0-20mA
54 -20mA

Default value: 4 - 20 mA

The behaviour of the current output can be influenced by the level/volume 050 function

as follows:

= [f you select "level CU" or 'level DU, this causes the current output value to increase if the

fill level increases.

= [n contrast, if you select "ullage CU" or "ullage TU", this causes the current output value to
decrease if the fill level (H) increases.

[%] [mA]
00— ——————— 204
I I
| |
| |
I I
Filling | Current |
level | |
: :
N A ]
0 f [%] 0 f [0/0]
0 Level (volume) 100 0 Level (volume) 100
[%] [mA]
100 1 20—
| |
I I
I I
I I
Filling | current |
level I I
| |
T A ]
0 —[%] 0 —[ %]
0 Ullage 100 Ullage 100

®26 Behaviour of the current output

9.4.3 Configuring the local display

9.4.3.1 Setting back-to-home time

back to home Hid
188 =

Lime wuntil dume back

Frome sutomaticallw

With the back to home 061 function, you specify the
time after which the display returns to the measured
value display (000).

Range of values: 3...9999 seconds

Default value: 100
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9.4.3.2 Selecting the number of decimal places

M. of decimals B
v

With the no. of decimals 062 function, you select the
number of decimal places for the measured value display
(000) and for entering some parameter values (e.g. limit
value):
= x

No decimal place(s)
" XX

One decimal place
» XXX

Two decimal places
" X.XXX

Three decimal places

Default value: x.xx

9.4.3.3 Testing the display

Format displaw B
viE
of §

v

With the format display 063 function, you activate a
test for the LC display. All points on the display are acti-
vated for around 2 seconds.
= off

No display test
= on

Display test

Default value: off

9.4.4 Configuring the output behaviour

9.4.4.1 Selecting the output function for relay 1

relag oubeuat 1 B4
valarm

threshold

seruice interual

With the relay output 1 014 function, you determine the
behaviour of relay for output 1:

= alarm
Relay switches as soon as an error is detected (for ex-
ample tape breakage or burying).

= threshold
Relay switches as soon as a set limit value (see function
017 and 018) is exceeded or not reached.

= service interval:
Relay switches when the value set in the service inter-
val (024) function is reached.

= counter pulses
Relay switches at the pulse value set in function 015
and at the counter pulse length set in function 016.

= reset pulse
Relay switches at the reset pulse length set in function
019 before a new measurement. This output can be
used to reset an external counter.

= band return
Relay switches during reversal in direction of tape from
tape run-down to tape run-up.

= running up
Relay switches when the sensing weight runs up.
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= top position
Relay switches as soon as the upper end position of the
sensing weight (end of measurement) is reached.

= measuring
Relay switches during the entire measuring cycle

Default value: alarm

1 A measurement starts (time-controlled or
event-controlled)
1 3 5 2 The sensing weight is lowered
Measurement cycle 5 3 The surface of the medium is detected (measured
] : value generation)
| . Ll . » | 4 The sensing weight is raised
12 P4 ; 5 The measurement ends
: : Output pulses that correspond to
Counter pulse T § WH HHHHW 5 5 _ | the length of unwound tape
Reset pulse : Pulse before every new measurement,
P | for example to reset the counter
i o 5 Displays the lower reversal in direction of the
Band return P ; :
i | tape (from tape run-down to tape run-up)
The sensing Displayed when the tape runs back u
weight runs up . - play p p
Upper end position of ¥ Indicated when the upper end position
the sensing weight | isreached (end of measurement)
: Indicates an active measuring cycle, for
Measuring example to lock a filling system to protect
1 » | the sensing weight from being buried
Alarm Relay switches in a fault condition
Service interval Relay switches when the set number of measuring cycles is reached
Relay switches when a set threshold is exceeded or not reached (note: if a
Threshold threshold and associated hysteresis are selected, they applies for all the relays. It
is not possible to set an individual threshold and hysteresis for every relay.)

®27 Programmable relay output functions

= The rest position (> B28) corresponds to the state of the relays with the power sup-
ply switched off. This corresponds to an active alarm if the "alarm" function is selected.

= A selected limit value (function 017) with an associated hysteresis (function 018) ap-
plies for all relays where the "threshold" function has been selected. It is not possible to
set individual values for the threshold and hysteresis for each relay.
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9.4.4.2 Selecting the output function for relay 2 to relay 6

The functionalities of the outputs correspond to those of the relay for output 1 (see func-
tion 014). Outputs 3 (01C) to output 6 (O1E) are only optionally available (see order
code).

Default values:

Relay for output 2 (01A) | Service interval

Relay for output 3 (01B) | Measuring
Relay for output 4 (01C) | Threshold
Relay for output 5 (01D) | Reset pulse

Relay for output 6 (01E) | Band return

9.4.4.3 Setting the pulse weight

Fulse weidht 15| With the pulse weight 015 function, you enter the

i@ run-down distance per pulse at the counting output. The
lendth rer Fulse distance is calculated from the set value x 5 cm.
outrut = walue * Scm

Range of values: 1...20 (= 5...100 cm or the value con-
verted into feet/inches)

Default value: 1

Example:

The preset counting pulse output, for example relay 1, issues one counting pulse for every
0.2 m of run-down distance travelled (pulse weight = 4). You can enter the length of this
pulse in the "pulse length (016)" function.

Counting pulse lenght

Counter pulses

Move distance
% % % % : |~ of measuring
0O 01 02 03 04 05 06 07 08 09 10 tape [m]

®28 Example of pulse weight

9.4.4.4 Setting the pulse length

Fulszse len

=
)

th g1&| With the pulse length 016 function, you enter the
mE length of the counter pulse in milliseconds. Here, the
length of th range of values depends on the pulse weight in function
counter Fulse 015 (~> &49).

i1}

Range of values:

30...100 ms [pulse weight = 1]
30...250 ms [pulse weight = 2]
30...400 ms [pulse weight = 3]
30...550 ms [pulse weight = 4 to 20|

Default value: 50 ms
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9.4.4.5 Setting the limit value

limit walue 817  With the limit value 017 function, you determine the

6B.08 = limit value of the relay outputs, if "threshold" has been
LRSI RSl ik selected in function 014 for example, as a percentage of
full scale C(HAID

the measurement range (fill level).

Range of values: 0...100 %

Default value: 60 %

100 %

Limit value (017) =50 % reached
Relay is energised

Hysteresis (018) = 30 % undercut_
Relay drops out

0 %-

®29 Limit value and hysteresis behaviour

9.4.4.6 Setting the hysteresis

hazteresis @1%]  With this function, you determine the hysteresis of the

ig.88 % relay outputs, if "Threshold" has been selected in function
relative to the 014 for example, as a percentage of the measurement
fFull s=cale C(EEI: IangeHHIMde

Here, the value entered relates to the limit value specified
in function 017 not being reached.(-> ®50).

Range of values: 0...100 %

Default value: 3 %
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9.4.4.7 Setting the reset pulse
Eeacl PHlac 519  With the reset pulse 019 function, you determine the
IEE ms length of the reset pulse of the relay outputs in millisec-
length of the onds if, for example, 'reset pulse" has been selected in
reset Pulse function 014.
Range of values: 30...1000 ms
Default value: 300 ms
9.4.5 Configuring the inputs
9.4.5.1 Selecting the function of input 1
inFut 1 1@  With the input 1 010 function, you determine the be-
viiot used haviour of input 1:
bolting = not used

Endress+Hauser

shart messurement

= bolting
If there is a signal at input 1 (see also function 011),
the measuring device is blocked for further measure-
ments. If necessary, the sensing weight is moved into
the upper end position, and the measurement is can-
celled immediately.

= start measurement
If there is a signal at input 1, the measuring device
starts a new measurement.

Default value: not used

In the device version with an external start button, this button is connected to input 1.
The function is then set to "start measurement" at the factory.

9.4.5.2 Selecting the polarity of input 1

Folaritws imeput 1 @11]  With the polarity input 1 011 function, you determine
vHO contact the polarity of input 1 if "bolting" or "start measurement"
HEL contact has been selected in function 010:

= NC contact

The input function becomes active if the input contact
is opened (passive input) or the voltage level drops (ac-
tive input).

= NO contact
The input function becomes active if the input contact
is closed (passive input) or voltage is applied (active
input).

Default value: Normally open (NO) contact
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9.4.5.3 Selecting the function of input 2

inrul 2 g1z
viroh usEed

Bolting

start messursement

With the input 2 012 function, you determine the
behaviour of input 2. The range of options is identical to
those for input 1 (see function 010).

Default value: not used

9.4.5.4 Selecting the polarity of input 2

Folarits input & B13
vHO contaotl
HD contact

With the polarity input 2 013 function, you determine
the polarity of input 2. The range of options is identical
to those for input 1 (see function 011).

Default value: Normally open (NO) contact

9.5 Advanced settings

9.5.1 Defining the device tag

LEE . HEE
Fatinden Silo 1

With the tag no. 080 function, you can give the meas-
uring point of the device a name of no more than 16
alphanumeric characters.

Default value: ----------------

9.5.2 Setting the distance unit

distance unit da3

v
i

i

With the distance unit 083 function, you can enter the
unit of length for the measuring device. This forms the
basis for all display and entry values, with the exception
of the customized unit (CU) if this has been selected (=
53).
=m

Meter
= ft

Feet
= in

Inch

Default value: m
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9.5.3 Performing linearization

9.5.3.1 Selecting the display value for the measured value display

leuslswe lURe msm  With the level/volume 050 you determine the display
viewel CU value in the measured value display function (000).
lewvel DU = Jevel CU
ullzge CU Display the level in customer units. The unit can be

selected in the customer unit function (056), and the
full-scale value can be set in the maximum scale func-
tion (057). Measured value linearization is possible.

= level DU
Display the level in the selected distance unit (function
083).

= ullage CU
Display the ullage in customized units. The unit can be
selected in the customer unit function (056), and the
full-scale value can be set in the maximum scale func-
tion (057). Measured value linearization is possible.

= ullage DU
Display the residual distance in the distance unit se-
lected (function 083).

Default value: Level CU

The reference point for residual distance and/or residual volume is the "full calibration
(003)".

Example of volume measurement (no linearization)
= Full calibration (003) =20 m

= Silo volume (in selected measuring range) = 500 m?
= Current level =4 m

Measurement of current volume Measurement of residual volume
Level/ullage (050) = level CU, Level/ullage (050) = ullage CU,
Linearization (051) = linear, Linearization (051) = linear,
Customer unit (056) = m?, Customer unit (056) = m?,
Maximum scale (057) = 500 Maximum scale (057) = 500

- Display (000) = 100 m? - Display (000) = 400 m?
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9.5.3.2 Performing linearization

linmgarization
viinear
manually
table on

B51

Manual linearization

The linearization 051 function defines the relationship
between the fill level and the container volume and/or
product weight and permits a measurement in customer
units (CU).
= linear
The relationship between the fill level and the contain-
er volume is linear.
= table on
Activates a previously entered linearization table.
= delete table
Deletes an existing linearization table.
= manually
Enter a linearization table.

Default value: linear

If the fill level is not proportional to the volume and/or weight within the set measure-
ment range (full calibration (003)), a linearization table can be entered. The following

preconditions apply:

® The maximum 32 pairs of values for fill level/volume and/or fill level/weight are known
(e.g. gauging capacity by liters).

= The fill level values must be entered in ascending order (curve rises monotonically).

= The fill heights for the first and last points of the linearization curve should correspond
to the empty and full calibration.

= Linearization is performed in the basic setup unit (distance unit (083)).
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@30 Manual linearization

= Before entering a linearization table, any tables still present from before must be de-
leted (linearization (051) ="delete table").

= Once a linearization table has been entered, it must be activated (linearization (031) =
"table on").

= Once a linearization table has been entered, it can be deactivated by selecting 'linear".
This does not delete the table and it can be reactivated at any time by selecting "table

on.
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Entering a linearization table
A linearization table can be entered as follows:

1.

Continue either until 32 table points have been selected or until manual entry of the

Select manual linearization
(= enter a linearization table)

Select table point 1

(start with 1, maximum 32 points)

Enter the level pertaining to point 1

Enter the associated volume (weight)

Should another point be entered in the table?

Select table point 2

lingarization Bl
viineasr

manually

table on
linearization B2
TabMox i

lausl B, BEOM

Lo 1o E, BEEE
linearization BEE
TabMao i
lausls B BB

Lo 1o E, BEEE
lingarization B
TabMao i

lauesl B BB

L Lo E, BEEY

mest poinh BES
v E

P

lingarization BE2
TabMox by

lausl . BEEM™

Lo L H, BEEY

linearization table is completed by selecting "'next point = no". Once the linearization table

has been activated via "table on'", linearization is activated.

If the customer unit (function 056) and/or maximum scale (function 057) is changed, the

linearization table has to be re-entered and/or also adjusted!

9.5.3.3  Selecting the customer unit

v

o=

tion:

= Weight: kg, t
= Volume: m3, ft3

= Length: m, ft, in

Default value: %

9.5.3.4 Setting the maximum scale

R R

1]
fan]

coal
1E

]
=

Range of values: 1...100000

Default value: 100

= Percentage (%)

customer unib G55 With the customer unit 056 function, you can select the
customer unit. The following units are available for selec-

7| With the max. scale 057 function, you can define the
a upper-range value (in the selected unit and with the
selected number of decimal places).
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9.5.5 Configuring the safety settings

9.5.5.1 Selecting the output on alarm

cutrEul o on slaem 8B40
HIH CE-3, GmAD how the current output behaves in the event of an error:
MAX 22mAl = MIN (0/3.6mA)
hold If the measuring device detects an error (e.g. tape rup-
ture), the current drops to 0 mA or 3.6 mA (depending
on the function 033).
= MAX (22mA)
If the measuring device detects an error, the current
increases to 22 mA.
= hold
If the measuring device detects an error, the last cur-
rent output is retained.
= user-specific
If the measuring device detects an error, the current set
in function 041 is output.
Default value: MIN (0/3.6mA)
[mA] [mA] .
0,
oo A 110% o A 110%
7 7
36l 1 -10% sl -10%
> t >
[mA] [mA]
0/
oo A 110% oo A 110%
4 Hold 4
(041) - ——-
- 0 -
364————— . 10% 36d————____10%
t t

@31 Behaviour of the current output in the event of an error

With the output on alarm 040 function, you determine
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9.5.5.2

cutrul on o alarm S
.88 mA

9.55.3

safets distance B42
1. 88 m

mimimum distance

Lo oemete celibrabion

9.5.5.4

securits dist B4
B EE ©

mimimum distance

Lo oemerlty calibration

9.5.5.5

in securitl
viErning

a1l arm

sdist.

G844

Setting the output on alarm

With the output on alarm 041 function, you determine
the user-specific current value in the event of an error
(see function 040).

Range of values: 0...22.00 mA

Default value: 3.60 mA

Configuring the safety distance

With the safety distance 042 function, you determine
the minimum distance to the configured zero point

(- ®22). This function prevents the measuring tape
from being lowered into an unauthorized area of the silo
or bunker, such as an outlet worm.

Range of values:0 m to (full calibration - safety distance)
(or converted value in feet/inches)

Default value: 0 m

Setting the security distance

With the security dist. 043 function, a configurable
safety zone is set up before the blocking distance (func-
tion (> ®22). This zone is used as a warning that if the
fill level continues to rise, future measurements might
be invalid since the blocking distance (and therefore also
the minimum run-down length of the measuring device)
might be undershot.

Range of values:0 m to (full calibration - safety distance)
(or converted value in feet/inches)

Default value: 0 m

Selecting behaviour in security distance

With the in securit. dist. 044 function, you can se-

lect how the device reacts when the security distance

is reached. This function is only available if the value
entered in the "security distance" 043 function is greater
than zero.

= alarm

= warning

Default value: warning
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9.5.5.6  Selecting behaviour in safety distance

in safetw diszt. @a5  With the in safety dist. 045 function, you can select
valarmnm how the device reacts if the safety distance is reached.
warning This function is only available if the value entered in the
"safety distance" 042 function is greater than zero.
= alarm
= warning

Default value: alarm

Device response when the safety distance is reached

"In safety distance" (045) = warning

- The sensing weight stops when the - The sensing weight stops when the
safety distance is reached. safety distance is reached.

- The current measurement ends with a - The current measurement is rejected (the
valid measured value. last valid measured value is displayed).
(Measured value (level) = full calibration = - The current value at the current output
(002) - safety distance (042) adopts the value selected in the "output

'In safety distance" (045) = alarm

- The current value that corresponds to the on alarm" (041).
measured value is output at the current - Error A660 is shown on the display
output. (error symbol is permanently lit).

- Warning W661 is shown on the display - The relay with the selected "alarm"
(error symbol flashes). function switches.

9.5.6 Configuring the service interval

9.5.6.1 Setting the service interval

ceruice inmterusl @oa]  With the service interval 024 function, you specify the

456G number of measurement cycles before the next mainte-
nur. of messurements nance (including tape changes) is undertaken. If the set
til tare chande value is reached, the measuring device issues a warning.

The "service interval' relay output switches. The warning
and/or switched relay output can be reset by resetting
the service interval counter in function 025.

Range of values: 1...90000

Default value: 45000

The number of measurements the device performs before the next servicing depends on
the process environment. The user should adjust this value depending on the level of dirt
and/or measuring tape condition!

9.5.6.2 Resetting the service interval counter

zeru.int.counter @zs  With the serv. int. counter 025 function, you can view
SETE and change the current reading on the counter, e.g. to
reset the counter after the service interval has been

reached (see function 024).

Range of values: 0...90000
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9.6 Simulation

Simulation enables you to simulate various process variables in the process and the device
alarm mode without real flow measurements, and to verify downstream signal chains (e.g.
the switching of an outlet worm).

9.6.1 Selecting the simulation function

=imulation mze| The simulation 026 function allows the user to simulate
vaim. off a certain measured value. The relay outputs can also be
sim. lewel checked.
gim. volume During simulation, the measured value display (function

000) shows the alarm symbol.

The following simulations can be selected:

= sim. off
Simulation is switched off.

= sim. level
A fill level can be specified in function 027. In such
cases, the range of values is based on the maximum
scale value entered in function 057. The value entered
is shown on the measured value display. The functions
of the relay outputs (e.g. the limit value) and the cur-
rent output follow the simulation value.

= sim. volume
A volume can be specified in function 027. In such
cases, the range of values is based on the maximum
scale value entered in function 057. The value entered
is shown on the measured value display. The functions
of the relay outputs (e.g. the limit value) and the cur-
rent output follow the simulation value.

= sim. current
A current value can be specified in function 027. The
measured value display continues to show the last
measured value. The functions of the relay outputs
(e.g. the limit value) do not follow the simulation value.

Default value: sim. off

When in simulation mode, normal measuring with the measuring device is not possible.

s [f the device was in manual mode before simulation was activated, the sensing weight
remains in its current position.

s [f the device was in measuring mode before simulation was activated, this mode re-
mains active. The last measured value is saved internally and is shown on the measured
value display when the simulation is over.

= If the device was in single cycle mode before simulation was activated, this mode is no
longer active. The inputs and the "man.start' button are deactivated. A measurement
which has already been started is ended as usual, the measured value is saved inter-
nally and is shown on the measured value display when the simulation is over.
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9.6.2 Setting the simulation value
eim. walue a7  With the sim. value 027 function, you enter the value
18,88 mA for the type of simulation selected in function 026.

Endress+Hauser

Range of values: 0...99 m (level)
0...22.00 mA (current)
0...100.000 (volume)

Example of fill level simulation
Device settings:

Function Function number | Input/ value
Empty calibration 001 50 m

Full calibration 003 45m

Relay 1 014 limit value

Limit value 017 50 %

Hysteresis 018 10 %

Level/ullage 050 CU (customer unit)
Linearization 051 linear

Customer unit 056 m?

Maximum scale 057 10000

Simulation (026) ="level"
Simulation value (027) = 8000
- Display (000) = 8000 m?

- Current output = 16.8 mA

- Relay 1 is energized

Simulation (026) = level
Simulation value (027) = 2000
- Display (000) = 2000 m?

- Current output = 7.2 mA

- Relay 1 is de-energized

9.7 Protecting settings from unauthorized access

You can choose from the following options to protect the configuration of the measuring
device from unintentional modification after commissioning:

= Write protection via access code

= Write protection via keypad lock (- B37)

Setting the unlock parameter code

urnlock raremeter Brg]  With the unlock parameter 074 function, you can lock
s parameter entry. No more values can then be entered in

for reset code any part of the menu (exception: access code).
see manual

Range of values:
= 100

Unlocks parameter entry
= <>100

Locks parameter entry
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10  Operation

10.1 Changing the operating language

For information on the operating languages supported by the measuring device >
=58

10.2 Configuring the display

The following functions are available to configure the display:
= Basic settings for the local display »> B46, 47
= Local display test > B47

10.3 Reading measured values

The following functions are available to read measured values:
= Display measured value 000 > B33
= Display dist./meas. value 004 > B42

10.4 Adapting the measuring device to the process conditions

All the functions from chapter 9 are available for this purpose.

10.5 Manual mode

By selecting "'manual’ mode in the measurement type 020 function (- B41), the
measuring device can be operated using the (=] and [# keys on the device. Manual mode
allows the user to move the sensing weight slowly (e.g. for a tape change).

Once "manual' mode has been selected for the type of measurement, the measured
value 000 function must first be selected and then the sensing weight can be moved
manually using the keys.

= [n the manual mode, the upper limit switch and the tape switch have no function!

= Users must themselves check in which position the sensing weight is currently located.
With this type of measurement, the sensing weight can (depending on the maximum
tape length) be lowered into unauthorized areas of the container (or into an outlet
worm for example).

In the manual mode, the measured value 000 function automatically shows the length
of tape that has been lowered. The value displayed depends on the distance unit (m, ft, in)
selected in function 083 (> B52) and on the number of decimal places to be displayed

as selected in function 062 (> B47). On completion of the manual operation mode,

the measured value display switches to the display mode originally selected (e.g. level in
customer units).

The last valid measured value remains saved internally, it is not overwritten in
manual mode. The outputs continue to follow this value (e.g. with a 50 % fill level, 12
mA is still output at the current output).
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10.6 LED

The green LED positioned to the right of the LC display is used to display the pulses of the
counting wheel during a measurement process. The counting wheel sends a pulse to the
evaluation electronics every 5 cm of tape length. The status of the LED changes at the
same time. Once the measurement process is complete, the last LED status is retained.

{ 1)

@32 Position of the LED
1 LED for counting wheel pulses
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11  Diagnostics and troubleshooting

11.1 General troubleshooting

Troubleshooting the local display

Error

Possible causes

Remedial action

Local display dark and
no output signals

No contact between
connecting cables
and terminals

Check the connection
of the cables and
correct if necessary

Local display dark and
no output signals

Electronics are defective

Order spare part > 873

Local display is dark,
but signal output is
within the valid range

Display is set too
bright or too dark

Adjust the contrast
setting > B36

Local display is dark,
but signal output is
within the valid range

Display module is defective

Order spare part > B73

Text on local display appears
in a foreign language and
cannot be understood.

Incorrect operating
language is configured

Change the operating
language > B38

Troubleshooting the output signals

Error

Possible causes

Remedial action

Signal output outside
the valid range

Electronics are defective

Order spare part > B73

Device shows correct

value on local display, but
signal output is incorrect,
though in the valid range

Parametrization errors

Check and correct
parameterization > B45

Device measures incorrectly

Parametrization errors

Check and correct
parameterization > B39

Device measures incorrectly

Device is being operated
outside the range
of application

Observe limit values
specified in the "Technical
data" > B99

Troubleshooting access problems

Error

Possible causes

Remedial action

Not possible to write
to parameters, access
code = 100

Hardware locking enabled

Disable locking > B&37

Not possible to write
to parameters, access
code <> 100

Software locking enabled

Disable locking » B37
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11.2 Diagnostic functions on the local display

11.2.1 Diagnostic messages

Faults detected by the self-monitoring system of the measuring device are displayed as a
diagnostic message in alternation with the measured value 000 function.

&=
=
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1 —meazured valus
2 —rh
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measured value 000 function

Alarm symbol

Present error

Help text pertaining to the current error
Error code

U WwN =

If two or more diagnostic events (alarm or warning) are pending simultaneously, only the
diagnostic message of the diagnostic event with the highest priority (= lowest number) is
shown.

11.2.2 Present error

Fresent error 7@  The present error 070 with the error code (> B66)
simulation and the letter "W" for warning or "A" for alarm is shown
-ivate e on the display.
== If the error is a warning, only this is displayed.
In the case of an alarm, this is also output via the "alarm"
relay output, provided that this has been selected.

11.2.3 Previous error

Frevious error @71 The previous error 071 with the error code (> B66)
Firimun moue and the letter "W" for warning or "A" for alarm is shown

distance on the display.
Mot resched FHeb @
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11.2.4 Resetting errors

Eloar crRPERS @7z  With the clear errors 072 function, you can delete the
veraze laszt errors displayed:

srEase current -keep

srase 211

Errors are not deleted.

= erase last
The last error is deleted.
® erase current
The current error is deleted.
= erase all
The current (070) and previous (071) errors are de-
leted.

Default value: keep

11.3 Overview of the diagnostic functions

Code | Diagnostics information Corrective measure
A100 | Checksum error in internal pro- 1.Reset hardware
gram memory 2. Avoid EMC problems
A101 | Check sum error in EEPROM 1 3.If the alarm is still present after a reset, contact service and/or re-
- place the electronics
A102 | Check sum error in EEPROM 2
A103 |Initialization failed
Code | Diagnostics information Corrective measure
A106 | Program download error (only for | Repeat download and/or restart
service technicians)
Code | Diagnostics information Corrective measure
W110 | Default service parameters loaded | 1. Warning that a reset has been performed
W111 |Default user parameters loaded 2. Disappears automatically the next time an entry is made
W112 | Default input/output configuration
loaded
W113 | Default table for linearization
loaded
Code | Diagnostics information Corrective measure
A120 | Error when loading the service 1.Reset hardware
parameters 2. Avoid EMC problems
A121 | Error when loading the user para- 3.If the alarm is still present after a reset, contact service and/or re-
meters place the electronics
A122 | Error when loading the input /
output configuration
A123 | Error when loading the last
measured values
Code | Diagnostics information Corrective measure
Al124 | Error when loading the lineariza- | 1. Check linearization table
tion table 2.Enter the linearization table again if necessary
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Code | Diagnostics information Corrective measure
A125 | Error when loading the lineariza- | 1. Reset hardware
tion table", 2. Avoid EMC problems
A130 | Process of saving the service para- 3.If the alarm is still present after a reset, contact service and/or re-
meters has failed place the electronics
A131 | Process of saving the user parame-
ters has failed
A132 | Process of saving the input / out-
put configuration has failed
A133 | Process of saving the measured
values has failed
A134 | Process of saving the linearization
has failed
Code | Diagnostics information Corrective measure
A200 | Interface to motor controller 1.Reset hardware
defective 2. Avoid EMC problems
A201 | Initialization of the motor control- 3.If the alarm is still present after a reset, contact service and/or re-
ler failed place the electronics
A202 | Fatal motor error
The Fatal motor error A202 comprises multiple errors in the motor drive system and
indicates critical damage to the electronics and/or motor.
Code | Diagnostics information Corrective measure
A203 | Temperature switch inside motor | 1.Reset hardware
is triggered 2. Avoid excessive heating of the measuring device:
A205 | Motor current consumption is too - Observe the mini.mum time .for a measuring cycle (- 8100)
high - Observe the maximum ambient temperature (- B101)
- Observe the maximum weight of the sensing weight
3.1f the alarm is still present after a reset, contact service and/or re-
place the motor
Code | Diagnostics information Corrective measure
A204 | Line voltage is too low 1. Reset hardware
A207 | Line voltage is too high 2. Check the supply voltage (- 8100)
3. After replacing the electronics:
use the right spare part (- B73)
4 1f the alarm is still present after a reset, contact service
ﬂ = The limits of the permitted supply voltage are dictated by the order code.
= This error message appears when using an electronics system for the 180 - 253
VAC voltage range and a local supply voltage in the 90 - 127 VAC range.
= Please use suitable spare parts only.
Code | Diagnostics information Corrective measure
A206 | Motor driver defective 1.Reset hardware

2.1f the alarm is still present after a reset, contact service and/or re-
place the motor
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Code | Diagnostics information Corrective measure
A220 | Temperature in the device is too 1. Check the ambient temperature (- B101)
high 2. Check the measurement cycle time (> &100)
Code | Diagnostics information Corrective measure
A330 | Maximum time for a measure- 1. Check the wiper (> B23, 79):
ment exceeded The wiper must move to the upper end position for a measurement
to finish.
2.1f the alarm persists after several measurements, contact service
ﬂ = When a measurement starts, an internal counter is started. If the measurement is
not completed within approximately 10 minutes, this error message appears .
= [f the wiper does not reach the top position, no pulses are received from the count-
ing wheel. A450 is then the last error code in function 071 .
Code | Diagnostics information Corrective measure
A340 | Sensing weight/tape is torn 1. Check the sensing weight and measuring tape:
Replace sensing weight and/or measuring tape if necessary
2. Motor is in contact with the tape switch for an extended period when
the tape is run up (- B13):
Check installation (angle of inclination greater than 2°)
ﬂ The error message appears if the motor is in contact with the tape switch for approx.
100 ms.
Code | Diagnostics information Corrective measure
A350 | Sensing weight is buried 1. Free the sensing weight by hand
2.1f the sensing weight is not buried:
Check the current consumption of the motor (- &100)
Code | Diagnostics information Corrective measure
A430 | Tape switch expected Contact service and/or replace tape switch
Code | Diagnostics information Corrective measure
A431 | Limit switch expected Contact service
Code | Diagnostics information Corrective measure
A440 | Minimum run-down distance not | 1. Check the installation position (- B&18)
reached 2. Observe minimum sensing weight run-down distance of 20 cm.
3. Sensing weight present?
Code | Diagnostics information Corrective measure
A450 | Time for counting wheel pulses 1. Check the counting wheel
exceeded 2.Reset hardware
3.1If the alarm persists after several measurements, contact service

68

This error message mostly appears in conjunction with error A330 if the upper end
position is not reached.
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Code | Diagnostics information Corrective measure
A460 | Slip on counting wheel 1. Check counting wheel
2.Reset hardware
3.1f the sensing weight is located near the level:
Check the wiper to see whether it has left the measuring device
4. 1f the alarm still persists after several measurements, contact service
= The error message appears if the difference between the counting wheel pulses
during run-up and run-down is too large.
= [f the wiper does not fully leave the measuring device, the sensing weight is un-
derstood to have arrived at the upper end position when the weight is raised and
therefore this is interpreted as the end of the measurement procedure. This is what
causes a maximum difference between the counting wheel pulses.
Code | Diagnostics information Corrective measure
A470 | The measurement could not be Check the device for damage or blocking parts
started
Code | Diagnostics information Corrective measure
W611 | Less than 2 points entered in 1. Check linearization table (= B53)
linearization table 2.Add missing linearization points if needed
Code | Diagnostics information Corrective measure
W621 | Simulation activated Switch off simulation (= B60)
Code | Diagnostics information Corrective measure
A650 | Security distance not reached 1. Check the installation situation
W651 2. Check the programming (- B40)
A660 | Safety distance not reached
W661
W681 | Measurement range exceeded
ﬂ = The error message appears if the measuring device detects a measured value above
the full calibration (tape switch is triggered).
= [f this error message occurs reqularly, the installation position should be inspected
to ensure that no struts or internal fixtures are obstructing the lowering (run-
down) of the sensing weight.
Code | Diagnostics information Corrective measure
W690 | Linearization incomplete or unus- | 1. Check linearization table
able 2. Add missing points if needed
Code | Diagnostics information Corrective measure
W700 | Tape must be changed 1. Check measuring tape, replace if necessary
2. Reset service interval counter
If this error message appears reqularly without there being a need to replace the
tape, the service interval 024 can be increased (- B59).
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11.4 Resetting the measuring device

=

Ficksetzen 73| The device configuration can be reset to a defined state

B (default values) using the Reset 073 function.
Sur Code Ein9abe
zishse Betriebszanl.

Range of values:
= 333
A reset is performed
= <>333
A reset is not performed

= At least one basic setup must have been performed before the measuring device can be
reset.

= [f possible, note down the configured parameters so that the desired device functions
can be re-established after the reset. A table is provided for this purpose in the appendix
(» B102).

11.5 Device information

The following functions contain information about the identification of the device.

11.5.1 Displaying the protocol and software version

Frotokoll+SW-Hr. @si] With the Protocol+SW No. 081 function, you can display

Nl el. 68 the protocol and software version of the measuring de-
vice.

Please contact Endress+Hauser Service for information about repairing or ordering spare
parts for firmware versions for technical special products (TSP).

11.5.2 Displaying the serial number

o
oo
P

Seriennunner With the Serial number 082 function, you can display
lagi the serial number of the measuring device. You will also

find the serial number on the nameplate.

11.6 Firmware history

Release | Firmware |Firmware changes Documentation
date version
03.2017 | 01.06.11 | Software revised: BAO0286F/97/en/14.17
- Minor corrections to help text
01.2015 | 01.06.10 | Software revised: BAO0286F/97/en/14.17

- Mapping error A460 in the
‘Short" operating mode

- "Run-up length" function (028)
added for the "Short" operating
mode

05.2012 | 01.06.08 |Software revised: BAOO286F/97/en/14.17
- Modification of moving sensing
weight into upper end position

04.2011 | 01.06.07 | Software revised: BA286F/97/en/04.10

- Minor changes to manual mode

Endress+Hauser



Silopilot FMM50

Diagnostics and troubleshooting

Endress+Hauser

Release
date

Firmware
version

Firmware changes

Documentation

09.2009

01.06.06

Software revised:
- Minor changes to Japanese lan-
guage version

BA286F/97/en/12.07

06.2009

01.06.05

Software revised:
- Minor changes to Japanese lan-
guage version

BA286F/97/en/12.07

09.2007

01.06.04

Software revised:
- New serial numbers according to
E+H Standard 223

BA286F/97/en/11.06

08.2007

01.06.03

Software upgrade:
- Extended functionality at the
Service level

BA286F/97/en/11.06

03.2007

01.06.02

Software revised:
- Minor changes to “Unlock para-
meter” function (074)

BA286F/97/en/11.06

02.2007

01.06.01

Software revised:
- Japanese help text in function
061 and 061 corrected

BA286F/97/en/01.07

12.2006

01.06.00

Software upgrade:
- 'In safety distance" (045) func-
tion added

BA286F/97/en/11.06

03.2006

01.05.01

Software extension:
- Japanese language version with
Japanese help

BA286F/97/en/07.05

12.2005

01.05.00

Software extension:
- French language version

BA286F/14/fr/07.05

11.2005

01.04.00

Software extension:
- Enhanced functionality

BA286F/97/en/07.05

10.2005

01.03.00

Software extension:
- Japanese language version with
English help

BA286F/97/en/07.05

09.2005

01.02.02

Software extension:
- Enhanced functionality

BA286F/97/en/07.05

07.2005

01.02.01

Software extension:
- Enhanced functionality

BA286F/97/en/07.05

06.2005

01.02.00

Software extension:
- Output current range extended to
0-20mA (033)

BA286F/97/en/04.05

12.2004

01.01.00

Original software

BA286F/97/en/12.04
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12  Repair

12.1 General notes

Repair and modification concept

The Endress+Hauser repair and modification concept provides for the following:

= The measuring devices have a modular design.

= Spare parts are grouped into logical kits and are accompanied by Installation Instruc-
tions.

= Repairs are carried out by Endress+Hauser Service or by appropriately trained custom-
ers.

= (Certified devices can only be converted to a variant with different certification by the
Endress+Hauser Service team or at the factory.

Notes concerning repair and modification

Observe the following when repairing or modifying a measuring device::

= Use original Endress+Hauser spare parts only.

= Carry out the repair according to the Installation Instructions.

= Observe the applicable standards, national requlations, Ex documentation (XA) and
certificates.

= Document every repair and modification and enter the details in the W@M life cycle
management database.

12.2 Spare parts

= Please refer to the instruction leaflet supplied or these Operating Instructions for instal-
lation instructions.

= Each spare part is identified by an order number. When changing parts, please make
sure that only a suitable spare part is installed.

= Other spare part numbers apply for special versions (TSP) of devices. Please contact
Endress+Hauser if you want to order a spare part for your special version!

= If incorrect spare parts are installed in Ex-certified devices, the device is no longer
compliant with Ex specifications and can no longer be operated in the hazardous
area.

= If the wrong supply voltage is selected, this can destroy spare parts immediately.
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12.2.1 Electronics side

|

O
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@33 Spare parts on the electronics side

1

Tape switch unit
52028117 Tape switch, mounting material

Cable glands and/or external start button

52028118 Cable gland, 4 parts, with Ex certification
52028119 Cable gland, 4 parts, without Ex certification
52028178 Start-button, external, stainless steel version

Nameplate
71296636 Replacement nameplate

When ordering, please specify the order code of the device which is to receive the replace-
ment nameplate.

4

Device heater
52028177 Device heater, 115/230 VAC
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5 Motor/gearbox unit
71113428 Incl. connection and potential matching line, 230 VAC, 500 N
71113432 Like 71113428 (230 VAC, 500 N) + extended climate resistance
71113429 Incl. connection and potential matching line, 230 VAC, 250 N
71113433 Like 71113429 (230 VAC, 250 N) + extended climate resistance
71113430 Incl. connection and potential matching line, 115 VAC, 500 N
71113434 Like 71113430 (115 VAC, 500 N) + extended climate resistance
71113431 Incl. connection and potential matching line, 115 VAC, 250 N
71113436 Like 71113431 (115 VAC, 250 N) + extended climate resistance

6 Electronic unit, preassembled on mounting plate
52028120 230 VAC, 2 relay, not an Ex version, without heating connection
71001310 Like 52028120 + extended climate resistance
52028121 230 VAC, 6 relay, not an Ex version, no heating connection
71001311 Like 52028121 + extended climate resistance
52028122 230 VAC, 2 relay, Ex version, without heating connection
71001312 Like 52028122 + extended climate resistance
52028123 230 VAC, 6 relay, Ex version, without heating connection
71001313 Like 52028123 + extended climate resistance
52028124 115 VAC, 2 relay, not an Ex version, without heating connection
71001314 Like 52028124 + extended climate resistance
52028125 115 VAC, 6 relay, not an Ex version, without heating connection
71001315 Like 52028125 + extended climate resistance
52028126 115 VAGC, 2 relay, Ex version, without heating connection
71001316 Like 52028126 + extended climate resistance
52028127 115 VAC, 6 relay, Ex version, without heating connection
71001317 Like 52028127 + extended climate resistance
52028128 230 VAC, 2 relay, not an Ex version, with heating connection
71301716 Like 52028128 + extended climate resistance
52028129 230 VAC, 6 relay, not an Ex version, with heating connection
71301719 Like 52028129 + extended climate resistance
52028130 230 VAC, 2 relay, Ex version, with heating connection
71301720 Like 52028130 + extended climate resistance
52028131 230 VAC, 6 relay, Ex version, with heating connection
71301721 Like 52028131 + extended climate resistance
52028132 115 VAC, 2 relay, not an Ex version, with heating connection
71301722 Like 52028132 + extended climate resistance
52028133 115 VAC, 6 relay, not an Ex version, with heating connection
71301725 Like 52028133 + extended climate resistance
52028134 115 VAC, 2 relay, Ex version, with heating connection
71301727 Like 52028134 + extended climate resistance
52028135 115 VAC, 6 relay, Ex version, with heating connection
71301729 Like 52028135 + extended climate resistance

7 Electronic cover
52028155 Cover, steel plate with inscription
71001329 Cover, steel plate with inscription + extended climate resistance

8 Cover seal for electronics compartment
52028104 Seal, non-Ex version
52028105 Seal, Ex version or climate version

9 Housing cover (incl. cover seal item 1)

52028136 Housing cover, not coated, non-Ex version, no window
52028137 Housing cover, coated, non-Ex version, no window
52028138 Housing cover, not coated, Ex version, no window
71026889 Like 52028138 + extended climate resistance
52028139 Housing cover, coated, Ex version, no window
52028140 Housing cover, not coated, non-Ex version, with window
52028141 Housing cover, coated, non-Ex version, with window

71026891 Like 52028141 + extended climate resistance
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12.2.2 Process side

Note: Guide plate
is no longer used

®34 Spare parts for the process side

1 Tape guide kit
52028115 Tape guide, guide plate, mounting material
71026887 Like 52028115 + extended climate resistance

= For devices from year of construction 2016, the guide plate is no longer mounted.
= During repair, it can still be mounted on customer request.

2 Counting wheel, complete
52028103 Counting wheel, fully mounted

3 Drive shaft, complete
52028102 Drive shaft incl. ball bearings, shaft seal and mounting material
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4 Tape spool
52028111
71026882

52028112
71026884

52028113
71026885

52028114
71026886

71301749
71301750

71301745
71301748

Steel spool, stainless steel measuring tape, 25 m

316Ti spool, stainless steel measuring tape, 25 m (extended climate
resistance)

Steel spool, stainless steel measuring tape, 35 m

316Ti spool, stainless steel measuring tape, 35 m (extended climate
resistance)

Steel spool, stainless steel measuring tape, 50 m

316Ti spool, stainless steel measuring tape, 50 m (extended climate
resistance)

Steel spool, stainless steel measuring tape, 70 m

316Ti spool, stainless steel measuring tape, 70 m (extended climate
resistance)

Steel spool, stainless steel measuring tape, 90 m

316Ti spool, stainless steel measuring tape, 90 m (extended climate
resistance)

Steel spool, plastic measuring tape, 15 m

316Ti spool, plastic measuring tape, 15 m (extended climate
resistance)

5 Cover seal for spool compartment

52028116

Seal

6 Housing cover (incl. cover seal item 5)

52028142
52028143
71026894
52028144
52028145
71026897

Housing cover, not coated

Housing cover, coated

Like 52028143 + extended climate resistance
Housing cover, not coated, process pressure up to 3 bar
Housing cover, coated, process pressure up to 3 bar
Like 52028145 + extended climate resistance

7 Wiper spare parts kit

52028080

52028081

End quide, tape-wipe scrapers, wiper parts, bellows, mounting
material, process temperature of up to +70 °C (+158 °F)

End quide, tape-wipe scrapers, wiper parts, bellows, mounting
material, process temperature of up to +150 °C /+230 °C
(+302 °F / +446 °F)

8 Wiper, complete

52028068

52028069

52028070

52028071

52028072

52028073

52028074

52028075

52028076

52028077

52028078

52028079

Wiper, 230 mm, aluminum/steel, process temperature of up to
+70°C (+158 °F)

Wiper, 230 mm, stainless steel, process temperature of up to
+70°C (+158 °F)

Wiper, 230 mm, aluminum/steel, process temperature of up to
+150°C (+302 °F)

Wiper, 230 mm, stainless steel, process temperature of up to
+150°C (+302 °F)

Wiper, 500 mm, aluminum/steel, process temperature of up to
+70°C (+158 °F)

Wiper, 500 mm, stainless steel, process temperature of up to
+70°C (+302 °F)

Wiper, 500 mm, aluminum/steel, process temperature of up to
+150°C (+302 °F)

Wiper, 500 mm, stainless steel, process temperature of up to
+150°C (+302 °F)

Wiper, 1000 mm, aluminum/steel, process temperature of up to
+70°C (+158 °F)

Wiper, 1000 mm, stainless steel, process temperature of up to
+70°C (+158 °F)

Wiper, 1000 mm, aluminum/steel, process temperature of up to
+150°C (+302 °F)

Wiper, 1000 mm, stainless steel, process temperature of up to
+150°C/ +230°C (+302 °F / +446 °F)
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9 Process adapter
52028146 Process adapter, not coated, incl. seal and mounting material
52028147 Process adapter, coated, incl. seal and mounting material

12.2.3 Sensing weights

Steel / stnless steel
+umbrella

Stainless steel bell

\—// .
Steel / stainless steel Oval float, PVC Oval float, stainless steel

@35 Spare parts for the sensing weight

1 Sensing weight mounting, complete
52028088 Tape border, rotating bush, chain, mounting material, steel
52028089 Tape border, rotating bush, chain, mounting material, stainless steel

2 Rotating bush, complete
52028100 Rotating bush, mounting material, steel
52028101 Rotating bush, mounting material, stainless steel

3 Sensing weight, incl. rotating bush item 2
52028090 Steel
52028091 Stainless steel
52028092 Steel + umbrella
52028093 Stainless steel + umbrella
52028094 Medium bag
52028096 Stainless steel cage
52028098 Stainless steel bell
52028099 Float, PVC
71301751 Float, 316Ti
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12.3 Replacing components

12.3.1 Replacing the tape spool

M6 holes

@36 Replacing the tape spool

1 Tape guide

2 Counting wheel
3 Tape spool

4 Securing screw

Proceed as follows to replace the tape spool:
1. Move the sensing weight down a little (at least 5 cm) in the "Manual mode (020)" type
of measurement to relieve the tension on the measuring tape.

When using larger sensing weights (for example cage weight), the weight must be low-
ered to an appropriate hatch (- &25).

2. Switch off the supply voltage:
= Move mains switch to "0" (Off) if the sensing weight is easily accessible.
= Disconnect the mains cable if the measuring device needs to be removed.

3. Remove and/or expose the measuring device until the wiper and sensing weight are
accessible.

4. Remove the tape border from the measuring tape (- &26).
5. Unfasten the tape spool's locking screw.

To simplify the process of changing the tape, we recommend removing the counting
wheel and tape guide.

6. Screw the M6 screws (at least 50 mm, DIN EN ISO 4017) evenly into the relevant reel
holes. This pulls the reel off the drive shaft.

ﬂ Alternatively, a removal tool is also available (- 298).
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7. Carefully remove the tape spool and unwound part of the measuring tapes from the
device.

8. A new tape spool is then installed in reverse order.

12.3.2 Replacing the wiper

Guide screw

Guide groove
of wiper

@37 Replacing the wiper

1 Wiper
2 Mounting screws M6x16

Proceed as follows to replace the wiper:
1. Move the sensing weight down a little (at least 5 cm) in the "Manual mode (020)"
type of measurement to relieve the tension on the measuring tape.

When using larger sensing weights (for example cage weight), the weight must be low-
ered to an appropriate hatch (- &25).
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2. Disconnect the mains cable.

3. Remove and/or expose the measuring device until the wiper and sensing weight are
accessible.

4. Release the tape border and remove it (and therefore also the sensing weight) from
the measuring tape.

5. Release the three M6 screws on the wiper. The wiper can now be removed.

When dismantling and/or installing, ensure that the measuring tape is positioned cor-
rectly in the wiper. The measuring tape must not be turned in the spool compartment. The
spool compartment cover should be opened during installation for this purpose.

6. A new wiper is then installed in reverse order. While assembling, you must ensure
that the guide groove on the wiper is positioned correctly in relation to the guide
screw on the housing.

12.3.3 Replacing the motor/gearbox unit

@38 Replacing the motor/gearbox unit

Cover plate
Securing screw
Switch plate
Motor/gearbox unit
Ground terminal
Switch socket

O W N =

Proceed as follows to replace the drive unit:

1. Move the sensing weight down a little in the "Manual mode" (020) type of measure-
ment to relieve the tension on the measuring tape and therefore the drive shaft,
and then fix the sensing weight or the measuring tape in place. A tape stopper (-
B98) is available for this purpose.
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2. Switch off the supply voltage:
= Move mains switch to "0" (Off) if the sensing weight is easily accessible.
= Disconnect the mains cable if the measuring device needs to be removed.

Once the supply voltage has been disconnected, the interim circuit of the measuring
device retains a dangerous voltage for around 20 minutes. Therefore, after discon-
necting the supply voltage always wait 20 minutes before you remove the cover!

3. Loosen the cross-head screws (x 5) of the cover plate and take off the cover.
4. Disconnect the plug of the motor connection cable (top right).

5. Loosen the locking screw on the drive shaft and carefully pull out the motor/gearbox
unit, along with the switch plate connected to it, by around 10 cm. A removal tool is
also available for this purpose (> B98).

6. Disconnect the earthing line from the earthing terminal and you can now fully re-
move the drive unit.

7. A new drive unit is then installed in reverse order.

= Do not forget to reconnect the earthing cable.

sUse a suitable tool to force the spring in the switch socket back so that you can insert the
switch plate.

= Carefully guide in the switch plate ensuring that the switch is not damaged.

12.3.4 Replacing the electronic unit

= The electronic unit should only be replaced by a specialist.

= When working with electronic components, ensure that you have sufficient ESD protec-
tion (protection against electrostatic discharge).

= Only use the electronics permitted for the device type when replacing parts. The use of
incorrect electronics may result in the destruction of the device or the loss of Ex-certifi-
cation.

Once the supply voltage has been disconnected, the interim circuit of the measuring
device retains a dangerous voltage for around 20 minutes. Therefore, after discon-
necting the supply voltage always wait 20 minutes before you remove the cover!

Once an electronic unit has been replaced, a basic setup must be performed again and all

the parameters must be re-entered. Therefore the following procedure is recommended:

= Make a note of all the settings, including the values in a linearization table if one has
been entered (- B102).

= After replacement, transfer all the settings noted and if necessary the values from a
linearization table.

There are two types of housing:

= [n the older version up to around Device No. 1100, all the PC boards must be removed
individually to remove the electronics. Therefore, the electronics unit should only be
replaced by Endress+Hauser Service.

= [n the latest version, the entire electronics along with the carrier plate can be removed.
This housing version is recognizable from the four (of a total of five) securing screws
that are visible when the cover plate is mounted.
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@39 Replacing the electronic unit

1 Screws M5x8

2 Screw to fix the motor connecting cable

3 Socket for temperature fuse (only certified device versions)
4 Socket for optional device heater

Proceed as follows to remove the electronics:

1. Disconnect the supply voltage then wait for around 20 minutes (dangerous interim
circuit voltage!).

2. Remove the cover plate (5 screws).
3. Disconnect the motor plug.

To make is easier to disassemble the electronics, we recommend you also release the
fastener for the motor connecting cable.

1
2
O - L O
a @ \
0 +
@) [

®40 Position of the motor plug

1 Plug to connect the motor/gearbox combination
2 Fastener for the motor connecting cable

4. Release the plug of the tape switch
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@41 Position of the tape switch plug

1 Loose band plug

5. Depending on the device version, also release the plug for the temperature fuse
(ATEX) and the device heater plug (> ®82).

6. The electronics module can only be removed carefully by releasing the 5 Allen screws

(€~ 4 mm AF).

7. Once the defective electronics module has been replaced, the new module is installed
in the reverse order.

Please do forget to plug in all the plugs.

12.4 Endress+Hauser services

Contact your Endress+Hauser Sales Center for information on services and spare
parts.
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13 Maintenance

13.1 Maintenance work

The following maintenance work may be required depending on the level of fouling.

13.1.1 External cleaning

When cleaning the exterior of the measuring device, ensure that the cleaning agent used
does not corrode the housing surface and seals.

13.1.2 Cleaning the spool compartment

The cleaning periods depend on the properties of the bulk solid. If a lot of dust has accu-
mulated, we would recommend blowing in small amounts of clean compressed air via the
mounting flange (- B22).

13.1.3 Wiper check

The two wiper parts in the wiper are worn to a greater or lesser extent depending on the
abrasive nature of the product and then no longer sufficiently clean the measuring tape.

To check the wiper, you have to remove the measuring device (- B22). The following
points should be checked:

1. Check whether the measuring tape is cutting into the cone and bore of the end guide.
If there are deep gashes, there is a risk of the measuring tape jamming. Replace the
end guide if necessary.

2. Check whether both tape-wipe scrapers are securely in contact with the measuring
tape. Also replace the tape-wipe scrapers if worn.

3. Check whether the bellows are still in perfect condition. Replace if damaged.

tape-wiper

end guide

measuring tape

42 Wiper check
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13.1.4 Measuring tape check

The greatest mechanical load is put on the measuring tape. Therefore the tape should be
checked as follows at reqular intervals:

1.

If the visible part (sensing weight in the upper limit position) of the measuring tape is
damaged, unwind it a bit (type of measurement: "Manual"' 020) until it looks flawless
and in perfect condition

Cut off the damaged part and re-mount the sensing weight.

If a longer section of the measuring tape is damaged, replace the entire measuring
tape. Reels of standard lengths can be supplied for this purpose (- B75).

Do not cut off too much. Consider the original tape length and the measurement range
required (container height).

13.1.5 Spool compartment check

The spool compartment must also be inspected at reqular intervals as follows:

1.

If the tape spool/reel is severely corroded or damaged, replace it. Reels of coiled tape
of standard lengths can be supplied for this purpose (> B75).

Replace the counting wheel if it is very sluggish to turn when the measuring tape is
not loaded or if it is damaged.

If the metal parts in the spool compartment (tape guide and small parts) are severely
corroded or damaged, replace them. Appropriate repair kits can be supplied for this
purpose (> B72).

If the cover seal is severely corroded or damaged, replace it.

13.2 Endress+Hauser services

Endress+Hauser offers a wide variety of services for maintenance such as onsite inspec-
tion and maintenance or device tests.

Contact your Endress+Hauser Sales Center for information on services and spare
parts.
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14 Return

The measuring device must be returned if it is in need of repair or a factory calibration, or
if the wrong measuring device has been delivered or ordered. Legal specifications require
Endress+Hauser, as an ISO-certified company, to follow certain procedures when handling
products that are in contact with the medium.

To ensure safe, swift and professional device returns, please refer to the procedure and
conditions for returning devices provided on the Endress+Hauser website http://www.
endress.com/support/return-material.

A blank "Declaration of Hazardous Material and Decontamination" is available in the
appendix (» B105).
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15 Disposal

15.1 Removing the measuring device

1. Switch off the measuring device.

2. Carry out the mounting and connection steps from the "Mounting the measuring de-
vice" and "Connecting the measuring device' chapters in the logically reverse sequence.
Observe the safety instructions when doing so.

Danger to persons from process conditions! Beware of hazardous process conditions such
as pressure in the measuring device, high temperatures or aggressive fluids.

15.2 Disposing of the measuring device

Danger to personnel and environment from fluids that are hazardous to health!
Ensure that the measuring device and all cavities are free of fluid residues that are hazard-
ous to health or the environment, e.g. substances that have permeated into crevices or
diffused through plastic.

Observe the following when disposing:
= Observe valid national requlations.
= Ensure proper separation and reuse of the device components.
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16 Accessories

Various accessories are available for the device, and can be ordered with the device or at
a later stage from Endress+Hauser. Detailed information on the order code in question
is available from your local Endress+Hauser Sales Center or on the product page of the
Endress+Hauser website: www.endress.com.

16.1 Device-specific accessories

Accessories

Description

Protective hood

A protective hood is available for mounting the measuring device
outdoors:

= Order No.: 52027964

= Material: stainless steel 304

= Weight: 7.5 kg

= The delivery includes suitable mounting screws.
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You will need a free height of at least 400 mm above the measu-
ring device for installing and/or dismantling the protective hood.

The protective hood is simply fitted over the device once
the device is installed and fastened on the device with four
SCrews.
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Accessories

Description

Process adapter
extension

If process temperatures are between +150 °C (+302 °F) and

+230°C (+446 °F), the following process adapter extensions can

be used to reduce the temperature when using the 1000 mm

wiper extension (for installation and dimensions > &21):

= Order No.: 52028083

= Material: Stainless steel 316Ti

= Weight: 16 kg

= The delivery contains four suitable screws with nuts to secure
the measuring device to the process adapter extension.
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Accessories

Description

Adapter flange

The following adapter flanges can be used to adapt to existing

process connections:

= Order No.:
71301820 DN150, PN16, EN1092-1, stainless steel 316Ti
71301821 DN150, PN16, EN1092-1, steel
71301822  DN200, PN16, EN1092-1, stainless steel 316Ti
71301824  DN200, PN16, EN1092-1, steel
71301811 6", 1501lbs, ASME B16.5, stainless steel 316Ti
71301815 6", 150lbs, ASME B16.5, steel
71301816 8", 1501lbs, ASME B16.5, stainless steel 316Ti
71301817 8", 150lbs, ASME B16.5, steel
= Dimensions (mm/in) and weights:
A B C D Weight
71301820 8x
71301821 | 22/0.87 M16 | 22/0.87 | 285/11.22 | 9kg
71301822 12x
71301824 | 22/0.87 M16 | 24/0.94 | 340/13.4 | 15kg
71301811 8x UNC
71301815 |22.4/0.88| 5/8" 25.4/1 279.4/11 | 10kg
71301816 8x UNC
71301817 | 22.4/0.88 | 5/8" 28.6/1.13|342.9/13.5| 18kg

= The delivery contains four suitable nuts to secure the measuring

device to the adapter flange.

Example: ASME B16.5 6" 150lbs

@100 (3.94)

@180 (7.09)

ﬂ The adapter flange is mounted between the process connec-
tion of the device and the application. As the flange is not
very high, the clearance needed for the device is only margin-

ally increased.

mm (in)
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Accessories Description
Adapter flange The following adapter flanges can be used to adapt to existing
with studs for high- | process connections:

er pressure ratings

# Order No.:

71301826  DN100, PN25/40, EN1092-1, stainless steel

316Ti
71301829  DN100, PN25/40, EN1092-1, steel

71301831 4" 300lbs, ASME B16.5, stainless steel 316Ti

71301833 4", 300lbs, ASME B16.5, steel

71301834 4" 600lbs, ASME B16.5, stainless steel 316Ti

71301835 4" 600lbs, ASME B16.5, steel
= Dimensions (mm/in) and weights:

A B c D Weight
;12812?3 8x M22 | Ml1l6| 25/0.98 235/9.25 7 kg
;iggiggé 8)(3315(: ISJ/NBE 31.8/1.25| 254/10 | 1lkg
;128122;} 8’;%(3 E/Né.“: 38.1/1.5 |273.1/10.75| 16kg

= The delivery contains four suitable screws to secure the measu-

ring device to the adapter flange.

Example: DN100 PN25/40

SuN
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ﬂ The adapter flange is mounted between the process connec-

tion of the measuring device and the application.
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Accessories

Description

Process adapters
for smaller no-
minal diameters

The following process adapters can be used to adapt to existing
process connections with smaller nominal diameters (< DN100):

= Order No.:
71301837 DN50, PN16, EN1092-1, stainless steel 316Ti
71301839  DN50, PN16, EN1092-1, steel
71301841 DN65, PN16, EN1092-1, stainless steel 316Ti
71301843  DN65, PN16, EN1092-1, steel
71301844  DNB8O, PN16, EN1092-1, stainless steel 316Ti
71301857  DNB8O, PN16, EN1092-1, steel
71301858 2" 1501lbs, ASME B16.5, stainless steel 316Ti
71301859 2" 1501lbs, ASME B16.5, steel
71301861 3" 1501Ibs, ASME B16.5, stainless steel 316Ti
71301864 3" 150lbs, ASME B16.5, steel
71301867 4" 1501bs, ASME B16.5, stainless steel 316Ti
71301868 4" 150lbs, ASME B16.5, steel
= Dimensions (mm/in) and weights:

A B C D E | Weight
71301837 | 400/ | 54.5/ | 125/ | 165/ | 18/ 105 k
71301839 | 15.75 | 2.15 4.92 6.50 | 0.71 2 X9
71301841 | 400/ | 70.3/ | 145/ | 185/ | 18/ 11k
71301843 | 15.75 | 2.77 5.71 7.28 | 0.71 g
71301844 | 200/ | 82.5/ | 160/ | 200/ | 20/ 10k
71301857 | 7.87 | 3.25 | 6.30 | 7.87 | 0.79 9
71301858 | 420/ | 52.6/ |120.7/|152.4/|19.1/ 11k
71301859 | 16.54 | 2.07 | 4.75 | 6.00 | 0.75 9
71301861 | 220/ | 78/ |152.4/|190.5/|23.9/ 115k
71301864 | 8.66 | 3.07 6.00 7.50 | 0.94 -2 K9
71301867 | 128/ |102.4/|190.5/|228.6/|23.9/ 125 k
71301868 | 5.04 | 4.03 7.50 9.00 | 0.94 259

= The delivery contains four suitable screws with nuts to secure
the measuring device to the process adapter.
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ﬂ To prevent incorrect measurements if the sensing weights
swings, the lower edge of the wiper should project out of the

Example:
DN80 PN16

mm (in)
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Description

Process adapter as
replacement for the
standard adapter

The standard process adapter can be replaced by one of the fol-
lowing adapters to adapt to existing process connections:

= QOrder No.:
71301870
71301872

150lbs, RF 4", ASME, aluminum
150lbs, RF 4", ASME, aluminum coated

@190,5 (7.50)

@160 (6.30)

@95 (3.74)

170 (6.69)

—

19.1 (0.75)
186 (7.32)

ﬂ The standard process adapter can be easily replaced by relea-

sing four screws.

mm (in)
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Accessories

Description

Process adapter
with spray water
cleaning

The following process adapter can be used with spray water clea-
ning to prevent any damage from chemical substances that can
enter the measuring device via the measuring tape:

= Order No.: 71301886

= Material: stainless steel 316Ti

= Weight: 15 kg

= The delivery includes suitable mounting screws.

@220 (8.66)

GYa

~310 (12.20)
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ﬂ = The process adapter is mounted between the process con-
nection of the measuring device and the application.
= Filtered water should only be used for spray water cleaning
as otherwise the nozzles could clog.
= The amount of water needed is between 1 1/min (1 bar)
and 3 1/min (6 bar).
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Description

Sensing weight for
interface measure-
ment in liquids with
a significant diffe-
rence in density

One of the following sensing weights can be used for interface
measurement in liquids with a significant difference in density:
= Order No.:

71301873 stainless steel 316Ti

71301875 stainless steel 316Ti, coated
= Weight: 4 kg

@55 (2.17)

~ 428 (16.85)

mm (in) 1

The sensing weight can be easily replaced by releasing a
screw (= @26).
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Accessories Description

Sensing weight One of the following sensing weights can be used for interface
for interface measurement in liquids with a minor difference in density:
measurement = Order No.:

in liquids with a
minor difference
in density

71301876 stainless steel 316Ti
71301877 stainless steel 316Ti, coated
= Weight: 4 kg

@55 (2.17)
)
—
N
=
LN
@
o
2
— o
min. 196 (7.72) .
mm (in)

ﬂ The sensing weight can be easily replaced by releasing a
screw (- ®@26).
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Description

Chain to increase
the block distance

= Order No.: 71301880

= Material: stainless steel 316
mlength: 2 m

= Weight: 0.3 kg

The following chain can increase the block distance by a maxi-
mum distance of 2 m in the event of longer connections which the
sensing weight should not enter into:

= The chain can be shortened as required.

————— 5

Blocking distance (BD)

ﬂ If the sensing weights sway significantly, we recommend the
use of the extended wiper (> ®21).
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16.2 Device-specific tool

Accessories

Description

Removal tool

A removal tool is available for changing the tape and the gearbox
motor:

= Order No.: 71001353

= Material: steel

ﬂ An Allen key (5 mm AF) is also needed for the removal tool.

Tape stopper

A tape stopper is available to replace the gearbox motor in the
application:

= Order No.: 71001352

= Material: brass and steel

ﬂ An Allen key (6 mm AF) is also needed for the tape stopper.
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17 Technical data

17.1 Application

The measuring device is designed for the level measurement of solids and liquids only.
Interface measurement in liquids is also possible using appropriate sensing weights.
Depending on the device version ordered, the measuring device can also be used in haz-
ardous areas.

To ensure that the device remains in proper operating condition for its service life, use the
measuring device only for media against which the process-wetted materials are ad-
equately resistant.

17.2 Function and system design

Measuring principle

Electromechanical level system

Measuring system

Compact device with lowered sensing weight

17.3 Input

Measured variable

Direct measured variable
= Level (in selectable units)

Calculated measured variable
= Volume (in selectable units; if the linearization function is used also for a non-linear
relationship between the level and volume)

Measuring range

The maximum measurement range is calculated from the type code:
= Silopilot FMM50 - ***6*: 15 m
s Silopilot FMM50 - ***1*: 25 m
= Silopilot FMM50 - ***2*: 35 m
= Silopilot FMM50 - ***3*: 50 m
s Silopilot FMM50 - ***4*: 70 m
= Silopilot FMM50 - ***5*: 90 m

Block distance

The block distance depends on the wiper used and on the sensing weight:

Sensing weight Wiper 230 mm Wiper 500 mm Wiper 1000 mm
B,C,D,E L 0.80 m 1.10m 1.60 m
G 1.20 m 1.50 m 2.00 m
J 0.86 m 1.16 m 1.66 m
M 0.65 m 0.95m 1.45m
N 0.63 m 0.93 m 1.43m

Input signal

Endress+Hauser

= 2 signal inputs (start measurement, lock)
- Active: 12...24 VDC
- Passive: switching contact, max. 30 VDC / 300 mW
- Start pulse length: min. 200 ms
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17.4 Output

Output signal

80 -20mA /4 - 20 mA current output
- Active
- Max. load: 600 Q

= Relay outputs (2 or 6)
- Contact load: 250 VAC, 6 A

Signal on alarm

= Error symbol, error code and description in plain text on the on-site display
= Current output, can be configured:

- MIN (0/3.6 mA)

- MAX (22 mA)

- Last value is retained

- Selectable value (0...22 mA) is output
= Relay outputs (alarm function)

17.5 Performance characteristics

Measured error

=+ 5 cm (independent of measurement range selected)

17.6 Minimum time for one measurement cycle

Minimum time T,, for
one measurement cycle

T [Minute|
A
90 T,=70°C (158 °F)
80
70
60 ]
T,= 60°C (140°F)
50 -
40 o T,=50°C (155°F)
30 — T,=40°C ElogF °)F)
- T:=30°C (86
////// Aﬁ o
20 T,=20°C (68°F)
4///
" /é%//
cpezze=—1_ | | | | | .|
~ MR
0 10 20 30 40 50 60 70 80 90 Iml

17.7 Running speed

Tape running speed

s Min. 0.21 m/s
= Max. 0.35 m/s

17.8 Power supply

Terminal assignment

100

> B27
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Supply voltage

= Silopilot FMM50 - *****1*: 180 - 253 VAC, 50/60 Hz
= Silopilot FMM50 - *****2*: 90 - 127 VAC, 50/60 Hz

An easily accessible power switch must be installed in the proximity of the device if the
device is connected to the public power supply system. The power switch must be labeled
as a circuit breaker for the device (EN/IEC 61010).

Power consumption

= 230 VA (without device heating)
= 250 VA (with integrated device heating)

Cable entry

s M25x 1.5
= Cable gland non-hazardous area:
- Material: plastic
- Color: gray
- Clamping area: 9...17 mm
= Cable gland ATEX:
- Material: plastic
- Color: black
- Clamping area: 9...13 mm
= Quantity:
- 4 units (when not additionally equipped with external start button)
- 3 units (when additionally equipped with external start button)

17.9 Environmental conditions

Ambient temperature range

= Silopilot FMIM5Q - ***¥*¥*** A% pecksxxxc*: -20...470 °C (-4...+158 °F)
= Silopilot FMM5Q - *** ¥R xkaxxxp*: -40...+70 °C (-40...+158 °F)

If operating outdoors in strong sunlight, the device should be fitted with the protective
hood, which is available as an accessory (> £88).

Storage temperature

-40..+80 °C (-40...+176 °F)

Degree of protection

= With closed housing: IP 67
= With closed housing and with the use of the external start button: IP 65
= With open housing: IP 20

Electromagnetic
compatibility (EMC)

= Interference emission in accordance with EN 61326, class B operating equipment

= [nterference immunity in accordance with EN 61326, Appendix A (industrial
environment)

= A normal installation cable is sufficient for the wiring.

17.10 Process conditions

Process temperature

= Silopilot FMM5Q - ********]***. 90 +70 °C (-4..+158 °F)

(Restriction for Silopilot FMIM50 - ********1*\*: 0, .+60 °C (+32...+140 °F))
= Silopilot FMM5Q - ¥*******%**. _20...+150 °C (-4...+302 °F)
= Silopilot FMM5Q - ¥*******3%**. 90,4230 °C (-4...+446 °F)

Process pressure

Endress+Hauser

= Silopilot FMM5Q - ¥********1**. (0 8 1.1 bar absolute
= Silopilot FMM50Q - ¥********7%*.( 8...3.0 bar absolute
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18 Appendix
18.1 User parameters
Basic setup Function Default User setting
001 Empty calibration Length of meas. tape
002 Block distance > B4l
003 Full calibration 001 - 002
Inputs / outputs Function Default User setting
010 Input 1 Not used
011 Polarity input 1 NO contact
012 Input 2 Not used
013 Polarity input 2 NO contact
014 Relay 1 Alarm
015 Pulse weight 1
016 Pulse length 50 ms
017 Limit value 60 %
018 Hysteresis 3 %
019 Reset pulse 300 ms
01A Relay 2 Service interval
01B Relay 3 Measuring
01C Relay 4 Limit value
01D Relay 5 Reset pulse
01E Relay 6 Band return
Measurement parameter Function Default User setting
020 Measurement type | Single cycle
021 Time interval 1
022 Time unit h (hour)
023 Normal or short Normal
024 Service interval 45000
028 Run-up length 1m
102 Endress+Hauser
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Current output

Function Default User setting
030 Current mode Normal
031 0/4mA value 0

032 20mA value

(full calibration)

033 Current range 4-20mA
Safety settings Function Default User setting
040 Current on alarm MIN(<=3.6mA)
041 Current on alarm 3.6 mA
042 Safety distance Om
043 Security distance Om
044 In security distance | Warning
045 In safety distance Alarm
Linearization Function Default User setting
050 Level/volume Level CU
051 Linearization Linear
056 Customer unit %
057 Maximum scale 100%
Endress+Hauser 103
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Linearization table
Tab.no. Level Volume Tab.no. Level Volume
1 17
2 18
3 19
4 20
5 21
6 22
7 23
8 24
9 25
10 26
11 27
12 28
13 29
14 30
15 31
16 32
Display Function Default User setting
060 Language English
061 Back to home 100s
062 Number of decimals | X.XX
Diagnostics Function Default User setting
074 Unlock parameter 100
System parameters Function Default User setting
080 Tag number | —--------mmmoe-
083 Distance unit m
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18.2 Declaration of Contamination

Endress+Hauser {£Z1]

People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erklarung zur Kontamination und Reinigung

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#

RA N I I I I I I I clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

0 . Bitte geben Sie die von E+H mitgeteilte Riicklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch aullen auf der Verpackung. Nichtbeachtung dieser Anweisung fiihrt zur Ablehnung ihrer Lieferung.

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material

and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the

packaging.

Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, bendtigen wir die unterschriebene
"Erklérung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt aullen an der

Verpackung an.
Type of instrument / sensor Serial number
Geréte-/Sensortyp Seriennummer

[] Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerét in Schutzeinrichtungen

Process data/ Prozessdaten Temperature / Temperatur [°F] [°C] Pressure / Druck [psi [Pa]
Conductivity / Leitfahigkeit [uS/cm]  Viscosity / Viskositét (9] [mm?/s]

Medium and warnings
Warnhinweise zum Medium

w

Medium /concentration | Identification | flammable toxic corrosive hﬂgﬁ{/ other * harmless
Medium /Konzentration| CAS No. | entziindlich giftig dtzend gggﬁgglf;ce}gt;- sonstiges* |unbedenklich
reizend

Process
medium
Medium im
Prozess
Medium for
process cleaning
Medium zur
Prozessreinigung
Returned part
cleaned with
Medium zur
Endreinigung

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explostv; brandférdernd; umweltgeféhriich; biogeféhrlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.

Zutreffendes ankreuzeny trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung

Company data /Angaben zum Absender

Company / Firma Phone number of contact person / Telefon-Nr. Ansprechpartner:

Address / Adresse Fax / E-Mail

Your order No. / lhre Auftragsnr.

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestatigen, die vorliegende Erkldrung nach unserem besten Wissen wahrheitsgetreu und vollsténdig ausgefiillt zu haben. Wir bestatigen

weiter, dass die zuriickgesandten Teile sorgféltig gereinigt wurden und nach unserem besten Wissen frei von Riickstinden in gefahrbringen-
der Menge sind.”

P/SF/Konta XV

(place, date / Ort, Datum) Name, dept./Abt. (please print / bitte Druckschrift Signature / Unterschrift

Endress+Hauser 105



Appendix

Silopilot FMM50

18.3 User menu

Basic setup 00 |—> Empty calibration 001 Blocking distance 002 Full calibration 003 Measurement type 020 Dist./meas.value 004
Distance between device Distance between device Measuring range Single cycle Display of distance
flange and min. filling flange and bottom weight Manual between device flange

Periodical and product surface
+ measured value
Inputs and outputs 01 Input 1 010 | Input 2 012 | Relay 1 014
Not used Not used J Service intervall
Band return
Start measurement Polarity input 1 011 Start measurement Polarity input 2 013 Running up
Bolting Bolting Top position
NC contact NC contact Measuring
NO contact NO contact
Counter pulses
Threshold
Alarm
Reset pulse

Measurem. param. 02 Measuring type 020 | Normal or short 023
Single cycle Normal
Manual

Short
Periodical Time intervall 021 Time unit 022
1h h
Min.
Current output 03 Current mode 030
Normal J
_|-> 0/4 mA value 031 20 mA value 032
Magnify With reference to ‘With reference to
customer unit (056) customer unit (056)

Safety settings 04 Output on alarm 040 | Safety distance 042
MIN (0/3.6mA) Minimum distance to .

MAX (22mA) Outputonalarm 041 empty calibration In safety distance 045
Hold 3.60 mA 0.00 m Alarm
User specific Warning

Linearization 05 Level/volume 050 J
Level m/ft/lr? Linearization 051 Customer unit 056 Max. scale 057
Ullage m/ft/in
Level CU Table on %, kg, t, m?, ft*, m, ft, in bezogen auf Kunden-

Ullage CU % einheit

Linear 100.00 %

Clear table *

Manually
Linearization 052 | Linearization 053
TabNr-> 1+ TabNr 1+
Level 0.00 m Level> 0.00 m
Volume 0.00 % Volume 0.00 %

Display 06 Language 060 Back to home 061 No. of decimals 062 Format display 063
English Time until automatic X Off
Deutsch return to function 000 XX On
Francais 100s XXX
=+ X XXX

Diagnostics 07 Present error 070 Previous error 071 Clear errors 072 Reset 073
Display present error Display previous error Keep For code input refer

Erase last Operating Instructions
Erase current
Erase all
System parameters 08 Tag number 080 Protocol+SW-No. 081 Serial number 082 Distance unit 083
-------------------------- Display of current version Serial no. of the device m
ft
in
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yy :I Relay 2 (01A), optional up to relay 6 (01E) I >
p| Pulse weight 015 Pulse length 016
Length per pulse for Length of counting pulse
counting output 50 ms
5 cm/pulse
P> Threshold 017 Hysteresis 018
Relative to the fill scale Relative to the fill scale
60 % 3 %
Reset pulse 019
Length of reset pulse
300 ms
| Service interval 024 Serv. int. counter 025 Simulation 026 >
Number of measurem. Current counter reading Sim. off
until tape change
———————— | Runup length 028 45000 Sim. level
Sim. volume | Simulationvalue 027 »
Run up length for Sim. current
short measurement With refererence to
1m customer unit (056)
[
| Current range 033 > (@)
o—
+—
4-20mA O
0-20mA @
(&)
[95]
Q
=3
(@]
| Security distance. 043 | ‘C-‘n
Mipimgm distance to full | In security distance 044 -09
calibration o
0.00m ‘Warning ~
Alarm =
]
a2
| Linearization 054 Next point 055
Tab no 1+ No
Fill level 0.00 m
Volume > 0.00 % Yes —|
p| Access code 074 >
For code input, see
Operating Instructions
100
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Index
A EITOT oot 64, 65
ACCESS COU v 37, 61 EXTENSION. et 20
ACCESSOTIES. ..ttt 88
Adapter flange.........coeeeiininnnicciiee e 90 F
AJAIT e 47 FUlL CAIDIATION oo 41
AMDIENT tEMPETALULE oo 20 Function number.........cccooiiiiiiiieee, 33
Angle of Inclination.........ccccoovveccinnnnccccce 18 G
B Guide Plate ..ooveeeieicicec s 11
Basic calibration .........cccoceeviveeieieieieeeeee 39 H
Basic SETUP ... 40 HYSOIOSIS ... 50
BeIlOWS .t 12
Blocking diStance..........coceoeveeririeenieieneeieenenen, 41, 99 .
Bubble level 18 INPUL e 51
Inputs and outputs ......cceeeieierieieeeee e 39
C INPUL SIGNAL ... 99
Cable NTIIES ..ocveeeeeeeceeceeeeee e 27 Installation PoSItioNS...........coovovveevveeeeeeeeeeeeeeereeean 18
Cable gland........cooeereineecicce e 27 Interface measurement. ... 95
ChaiN...ooceeieeeee e 12, 21, 97
Clamping bracket...........ccccccocivnnniccciiinrecee 26 K
Cleaning ......ccceccenieiririeciciireeccce e 84 KEYPAAIOCK vttt 61
Connecting cable ........ccooveiveirneireeeee 27 L
Contamination and cleaning...........ccccceeveeee. 86, 105 LED e 63
CouNter PUISES ...c.evieeieieeeeeeeee e 47 Length Uit . .ooeeeiieece e 52
Counting pulse length.........cccovvrreeiiiineeee 49 LImit value ...oooveeeeeeeiirccecc e 47, 50
Counting Wheel........oooeeiiininreeeceeeeee 11 Linearization . .......ccccoeoerrerrieieeeeceeeeeeenene 39, 53
Current on alarm .........coeeeeinireeeeeee e 57 Local diSplay.......ccceeueerininirreececereees 33, 38, 46
Current OUtPUL ..oveveveveeiieeieieeeeeeees 28, 39, 45 LOCKING 1.ttt 34, 37
CUStOMEr UNIT ..eviiieieiccccc e 56
M
D MaAGNIY e 45
Decimal Places ......c.cvveveeeeieriieieisieeeeeeeee e 47 MaINTENANCE .....voviieieeiieiiieteeieeeee e 84
Degree of Protection.........coeeeueeenieieisieieieeeeeees 31 ManUAl .....ccooveiiieieieee 41, 62
DEVICE TAQG . uturniiieieieieieiei st 52 Maximum SCale.......coeiiririreeeeere e 56
DIAGNOSIS c.vreiiiieieieeeeeeeeei e 39, 64 Measurement Cycle ........ocovveeeeeninereniennens 42, 100
Diagnostic functions.........c.coceeeeeninrsirirenenenn. 65, 66 Measurement parameter..........ccoeoeeereereeeererenenennns 39
DISPLAY ..t 39 IMEASUTING ..ttt 48
DISPOSAL ...ttt 87 Measuring principle ........ccccevecrnenncccnnen. 13, 14
E MeasUring TAaNGE ......cceeeeeeriereeieeeeeeeeeeeee e eeeeeeeenes 99
Electrical connection..........cccceeveieinieieieeieeee 27 MeASUIING TaPE..-vsvsvvvvvsrvcsrnc 11,85
Electronics Side .......ccocveieieinieieieieieieee e 11 Motor/gearbox CombDINAtON ... 1
Electronic unit........coeoveereenneirecscceceee 81 MOtOI/GRAIDOX UNIE vt 80
EMpty CADIAtiON ..o 40 Mounting location.........cccooeieeeoiiineice e, 18
End guide .o.ooveeeeeeeiieiice e 12
Environmental conditions .........ccccoceeevreenireennn 101
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N Security diStance.........coceeeeirereieieeeeeeeeeee 58
Name of function........ccooeeeiieneieeeeeeee 33 Sensing weight ........ccoceveeiiiiieiee. 12, 26, 77, 99
NamMePIate.....cceieeeeiee e 16 Serial nuMber ..o 70
0 Service interval ........cocooceeeeiriiieieieceeee 47, 59
) Service interval COUNter ........cooovivveieeiieeie e 59
Operating elements.........cccocoeereiieiieneeieeee 36
) Signal iNPUL....c.eeeiieeiee e 28
Operating l[anguage.........cccoceeeeeieeieneeeeeee 38
) SIMUIATION ... 60
Operating MenU........cccceeeieieienieieeee e 33
) Single CyCle ... 41
Operating Mode.........ccceveieireneeise e 43
) SOFtWAare VEIrSION .....covvvieieiieeeeee e 70
OPeTAtION ...oueeiiieiiieieie e 32
) SPATE PATS ..eeieiieieieeee et 72
Output function .......occooeveeeeieireecc e 47
) Special VerSion ........ccoceeieieieiieieeeeeeeee e 72
Output Signal .....cceoveiiiieeeee e 100
Spray water cleaning.........ccccceeeveeeeiniiceieeseee 94
P SEArt BULEON ..cvovoececeee e 11, 32
Performance characteristics ..o 100 SUPPLY VOILAGE ..o 30, 101
Potential matching.........ccooeoiiineiiiiicee 30 System Parameters...........ocovovvererereuereverereneenerererans 39
Power consumption.........cccoceeoevenenienenencneee, 101 T
Process adapter.......ccocooerieieiiereeeeeee e 92
) Tape border ... 12, 26
Process adapter extension.........c.ccoceceeeeeneencen. 21, 89
. Tape quide.....ccccoveiiiiiee e 11
Process conditions......c.oeoeeveeneinncnnecneecnen, 101
) Tape reversal.......ccccoeveoeiiiieeeeee e 47
Process connection..........cccceeeeeecinincceincncnceenns 13 T . 98
ProCess Side......ovcuevevcereereeeeeeeeeeeee e 11 APE STOPPEL roovvrssvssrssvss st
Tape-wire SCraper........cocveieeiereniieeieeeeeeeeens 12
Process temperature..........ccoceeeveeeeereseieese e 20
. Technical data.........coovvveiieieieieeeeeeee e, 99
Protective Nood......cccoeciveiiiiiiniiiccce 88
. Terminal assignment .........ccocoeeeeeeiienenecceeee, 28
Pulse weilght.......cooeoiiie 49
) ) Terminals .....oooveeeie e 11
Purge air connection .........c.ccoceeveveninienenencce 11
Time interval......cccoeveoieoniiicecee 42
R THME UNIE .t 43
Reel .. 11, 78 TOOL e 98
RelAY ..o 47 TOP POSILION «.evvve e 48
Relay OULPUL.....eveieeie e 29 Transportation 10K ...........coeeeveveveveveeeieecceeenen, 24
Removal to0] .......cooieeieiiiicecceceeee 98 Troubleshooting.........ccccveviiiereieeeeeeee e 64
REPAIT i 9, 72 Type of Measurement ...........c.ccceeveveveveeerereenenenennnn, 41
RESET ..t 70 U
Reset pUlSe ....ooueeeieieeeee e 47,51
. ULLAGE. -ttt 53
Rest POSITION ....eeeeieeiiieeeeeeeee e 13, 48
USET INEIIU .ttt 106
REtUIM .ot 86
USEr PArameters .....cccveeeeveeeeirieeeeseeeieeesieseeeene e 102
Return to home........coccooiiniiniicccce, 46
Rotating bush........cccoeiiieiiie 12 W
RUN UP coeeeee e 47 WIPBT e 12, 23, 79, 84
Run-up length.......cocoooiiiiiee 44 Wiper exXtension .......cccoeeveeieieieeieeee e 23
S Working position.........oceeeeeeiineieeeeeeeee 13
Writ teCtioN .. 37, 61
Safety diStance......coceeeeieeieieeeeee e 58 Hite protection !
Safety INStructions........ccooeeererieieieeeeceeee 8
Safety Instructions (XA)......cccceveeeirieieierereeeeieeenas 7
Safety settings.....ccceeeeeeeieereeee e 39
Scraper blocK.......oiiiie 12
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