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1 Basic instructions

Important:

Please take care of these documents and keep them close to the system
at all times for quick reference.

All persons mounting the system have to be familiar with the contents of
this manual.

Observe these security instructions whenever any work is carried out on
. this system!

Manuals can be reordered at any time from Big Dutchman.

One of the following information is required to reorder a manual:

» the 8-digit code number of your language version [99-97-xxxx] as stated on your
manual's cover;

» the complete title of the manual including information on the type of instruction;

» if stated, the 8-digit universal code num ber [99-94-xxxx] including information on
the required language version.

1.1 EC declaration of conformity

We hereby declare that the system descri  bed in this manual corresponds to the
relevant health and safety requi rements according to the EC directive because of its
design and construction as introduced to the market by us.

The declaration of conformity can be found at the beginning of the manual.

The declaration of conformity can be found at the beginning of the manual.

1.2 Purpose of the BD manuals

Depending on the intended use, Big Dutchman provides the following documentation:
1. Assembly manual

2. User manual

3. Operation manual (assembly and use of the system)

4. Spare parts lists
5

"Local add-on manuals": (for product which differ from those ofthe original manual
in specific countries)

The type of instruction of your manual can be found on the cover above the title.

Manure drying tunnel OpftiPlate 5 -
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1.3 Basics

The Big Dutchman system has been built with state-of-the-art technology and meets
the recognized technical safety requirements. The system is reliable. Upon operation,
however, dangers to life and li mb of the user or third per sons or impairments of the
system or other material property are still possible.

The system may only be mounted

* in accordance with its designated use

* in an excellent state from the safety and technical point of view
* by persons who are familiar with the safety regulations.

Should specific problems occur which are not described in detail in these documents,
we recommend you contact us for your own safety.

8 - Manure drying tunnel OpfiPlate
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1.4 Explanation of the symbols and structure of these instructions

1.4.1 Structure of the safety instructions in this manual

Basic structure:

Pictograph |Type of danger
Possible consequence(s) of non-compliance

Signal word | Measure(s) against the danger

Meaning of the signal words:

Pictograph Signal Meaning Consequences of non-
word compliance

Possible personal injuries:
DANGER |directly dangerous |Will lead to death or severe

possible safety situation injuries.
symbols: WARNING |possibly May lead to death or severe
dangerous situation |injuries.

see chapter

143 CAUTION |possibly May lead to minor injuries.

dangerous situation
Possible damage to property:

ng CAUTION May lead to damage to property

1.4.2 Structure of the general instructions in the manual

IMPORTANT!

This symbol indicates important information. There is no risk of personal
injuries or damage to property.

Manure drying tunnel OpftiPlate 5 -
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1.4.3 Special safety symbols in the manual and on the system

These safety symbols (pict ographs) illustrate remaining dangers when handling the
system. They are used in the sa fety instructions of this manual (also refer to chapter
1.4.1) and on the system.

Iy

CAUTION

Safety symbols and instructions on the system must always be
easily visible and undamaged.
If they are soiled by dust, manure, feed remains, oil or grease,
clean them with a water-detergent mixture.

» Damaged, lost, or unreadable safety symbols have to be
replaced immediately.

» If a safety symbol or instruction is fixed to a part to be replaced,
ensure that it will be fixed to the new part as well.

Warning: general danger

Warning: dangerous electric tension

Warning: danger of explosion

Warning: low temperatures

Warning: danger of slipping

Manure drying tunnel OptiPlate
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Warning: danger of tripping

Warning: danger of entanglement due to gear wheels

Warning: danger of entanglement due to straps / transport belts

Warning: danger of entanglement due to auger

Warning: suspended load

Warning: stand clear of suspended, unsecured load

Warning: laser beam

Warning: hot surface

Manure drying tunnel OpftiPlate 5 -
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Warning against reaching into an automatically starting fan.

Warning: hand injuries

Warning: danger of crushing

8 - Manure drying tunnel OpfiPlate
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1.5 Necessary qualifications of the persons working with the system

1.5.1 Employing external personnel

IMPORTANT:

The supervisor is responsible for the safety of external personnel.

Mounting works are frequently carried out by external personnel not familiar with the

circumstances specific for the system and the inherent dangers.

You as operator are to survey the personnel and to define responsibilities and powers.
Inform these people in detail on the dangers of their area of work. Check their method
of working and intervene as soon as possible.

1.5.2 Assembly

Assembly of the system can be carried out by the farmer himself or by a person
authorized by him. We assume that the operator or the authorized person either have
received technical training or have the necessary knowledge or practical experience
that are necessary for a proper assembly of the system.

1.5.3 Installing the gas supply

All works relating to the gas supply of a device (e.g. laying gas pipes and connecting
the device to the gas supply, etc.) may only be carried out by an ex pert according to
the effective DIN standards, DVGW rules, safety regulations and the provisions of the
local gas supplier or the applicable national regulations.

1.5.4 Electrical installation

Work on the electric component s may only be carried out by technically skilled
personnel and accordi ng to German Industry S tandards, VDE regulations, safety
instructions and electro-technical regulations of the pow er supply industry (EVU) and
the applicable national regulations.

Manure drying tunnel OpftiPlate 5 -
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1.6 Obligations

Closely adhere to the instructions in this manual.

A basic condition for safe operation and tr ouble-free handling of this system is the
knowledge of the basic safety instructions and regulations.

This manual, p articularly the safety instructions, must be observed by all persons
working on this system. Moreover, the regulations and instructions for the prevention
of accidents valid at the respective place of use have to be observed.

The manufacturer is not re sponsible for any damage to the system resulting from
changes not authorized by Big Dutchman.

1.7 Warranty and liability

Warranty and liability claims  regarding personal injury  or property da mage are
excluded if they result from one or several of the following causes:

* inappropriate assembling of the system;

* non-compliance with the instructions in this manual regarding transport, storage
and assembly;

» unauthorized modifications to the system;

» disasters caused by foreign matter or force majeure.

8 - Manure drying tunnel OpfiPlate
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1.8 First aid

In the case of an accident, a first-aid kit must always be available at the place of work,
unless otherwise specified. Material taken out and used is to be replaced immediately.

If you need help, describe the accident as follows:
 where it happened

* what happened

e the number of persons injured

» what type of injury

» who is reporting the accident.

1.9 Transport

Due to the high number ofpossible building units and parts, we can only supply general
information in this manual. This informat ion should be suf ficient for experienced

technicians and transport expert s. If you have questions, please cont act Big
Dutchman.

The system is suppliedin pre-assembled building units and packaging units. They have
to be secured adequately against shiting and tilting during transport. The transport has
to be carried out by experts.

The building and p ackaging units are transp orted to the construction site with
appropriate means of transport. To avoid any possible dam age, make sure that the
units are loaded and unloaded carefully. If the goods are transported by hand, please
keep in mind the reasonable human lifting and carrying abilities.

See that the trans port is carried out safely . Avoid bumps and impacts and see to a
secure standing at every stage of the transport.

The scope of the delivery is listed in the shipping document s. Please check for
completeness upon receipt. Possible transport damage and / or missing parts have to
be reported immediately in writing.

1.10 Storage

Thermal expansion causes by temperature changes
ng »  Store the building parts where they will be needed so that their

temperature can adjust to the environment.

CAUTION

Manure drying tunnel OpftiPlate 5 -
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The storage area should be dry and roofed. If this is not possible, the parts should be
covered with PE-foil and stored with enough ground clearance. Make sure that, when
stored, the parts are protected against dust and moisture.

Storage of electrical parts
ng « Store all electrical parts in a dry and closed space.
CAUTION

Open-air storage is acceptable only for a short time. If stored outside for a longer time,
the parts have to be protected against harmf ul environmental influences. They also
have to be protected against mechanical damage.

1.11 Notes for use

In the interest of furthe r development, we reserve t he right to modify design and
technical data of this installation.

No claims can therefore be derived from any information, illustration or drawing and
description contained herein. Errors and omissions excepted!

Inform yourself about adjus ting, operating and maintenanc e requirements before
putting the system into operation.

Apart from the safety information in this manual and the obligatory accident prevention
regulations applicable in the user's country, please heed the accepted technical rules
(safe and expert working in accordance with UVV, VBG, VDE etc.).

8 - Manure drying tunnel OpfiPlate
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1.12 Pollution abatement regulations

All works on and with the instllation have to be carried outin compliance with the legal
requirements concerning waste prevention and proper recycling / disposal of waste.

Water pollutants like lubricating grease and oils as well as solvent-containing cleaning
solutions may not pollute the sail or reach the canalisation! These materials have to be
kept, transported, collected and disposed of in appropriate containers!

1.13 Waste disposal

After completing the assembly, dispose of the packing material and all remains which
cannot be used further according to the legal provisions for recycling.

1.14 Copyright

This manual is copyrighted. The information and drawings included in this manual shall
not be copied without the ma nufacturer's consent, nor s hall they be misused or be
disclosed to third parties.

The contents of this manual can be altered without prior notice.

If you find mistakes or unclear information in this manual, please do not hesitate to let
us know.

All trademarks mentioned or shown in the te  xt are trademarks of their respective
owners and deemed patented.

© copyright 2015 by Big Dutchman

For further information please contact:

Big Dutchman International GmbH, P.O. Box 1163, D-49360 Vechta, Germany,
Phone +49 (0)4447/801-0, Fax +49 (0)4447/801-237

E-Mail: big@bigdutchman.de, Internet: www.bigdutchman.de

Manure drying tunnel OpftiPlate 5 -
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2 Safety instructions

2.1 Instructions on accident prevention

Before operating, cleaning, maintaining or disassembling this system, the operator or
person authorized by him is obliged to instruct any person carrying out any of these
works on

» the remaining dangers when carrying out these tasks

» the applicable rules and regul ations regarding accident prevention and to ensure
they are complied with!

The basis for these are:

* the installation's technical document ation, specifically the included safety
instructions,

» the applicable safety and health regulations applicable at the place of work.

2.2 General safety instructions

Risk of injury

Childrenin the area of the system are at risk of injury as they can
~|often not be supervised sufficiently and are not able to

) |recognize hazards.

WARNING |* Ensure that children do not use the system as a playground and
are not left unsupervised in the vicinity of the system. Explain
remaining dangers fully to the children.

The respective safety precautions and other generally accepted regulations regarding
safety and operational health have to be observed.

Please check safety and func tion control devices to e nsure safe and accurate
operation

» before putting the system into operation again
* in adequate intervals (confer maintenance intervals)
» after modifications or repairs.

Check the proper functioning of the system afer any kind of repair works. You may only
put the device into opemation when all protective system have been put into place again.

Also observe the regulations of local water distribution and power supply companies.

8 - Manure drying tunnel OpfiPlate
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2.3 Personal safety instructions

These safety instructions are intended to make you familiar with important information
on the handling of the system. They are important for your safety and for the safety of
the system.

The farm staff has to familiarize itself with the function and arrangement of the safety
devices, in particular of the emergency stop button.

The farm staff has to regularly participate in health and safety briefings (according to
the provisions e.g. by trade associations).

Maintenance works may only be carried out by specially trained personnel.

Risk of injury
Lack of knowledge about the structural design of the system can
lead to injury.

) |+ Make yourself familiar with the design and construction of the
WARNING system under sufficient lighting!

* Inform yourself as responsible person for the system and your
employees about the remaining dangers in connection with this

system!

2.3.1 Personal protective equipment and measures

Risk of injury
The following instructions apply to all works carried out on the
system.

b |+ Wear close-fitting protective clothing and protective
WARNING footwear.

* Use protective gloves where there is a risk of hand injuries and
safety goggles where there is a risk of eye injuries.

Do not wear any rings, necklaces, watches, scarves, ties or
other items which could get caught in parts of the system.

* Make sure that long hair is always tied back. Hair can get
caught in powered or rotating working units or parts of the
installation, resulting in severe injuries.

*  When working underneath the installation always wear a hard
hat!

Manure drying tunnel OpftiPlate 5 -
Edition: 05/2015 M 2279 GB ﬁé qu Dutchman



Page 14 Safety instructions

2.4 Use of electrical appliances

You as the person responsible for the system or his agent have to ensure that the
system with its electrical appliances is operated and maintained according to the local
electro-technical regulations.

Risk of injury and danger to life
Dangerous electric tension may be bare in the case of open
control units and may cause severe injuries or lead to death!

) |« Be aware of the danger and keep workers of other professions
away from the danger zone.

» Installations and works on electic components/building units may
only be carried out by qualified persons according to electro-
technical regulations (e.g. EN60204, DIN VDE 0100/0113/0160).

WARNING

* Immediately switch off the system in the event of malfunctions of the power supply
units. Check that the electrical equipment is not alive.

» Check the electrical wiring and cables for recognisable damage before putting the
system into operation again. Replace damaged wiring and cables before taking the
system into operation.

* Only use the fuses indicated in the circuit diagram.

Danger of short circuits
Never repair or shut defective fuses.

» Defective fuses should be replaced by new ones immediately.

WARNING

* Never cover an electrical motor. This can cause high temperatures resulting in fires
and the destruction of the equipment.

* Always keep the control ¢ abinet and all terminal and connection boxes of the
system locked.

» Damaged or broken plugs should be immediately replaced by an electrician.
* Do not pull the plug from the socket at the flexible cable.

* For the respective connections please se e the enclosed connec ting plan of the
system parts delivered.

8 - Manure drying tunnel OpfiPlate
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2.5 Special safety instructions

2.5.1 Danger zones

The individual zones of theBig Dutchmansystem are constructed differently. There are
several ejecting, rotating or sliding parts that might be a risk if you are not familiar with
their type of construction.

Risk of injury
Lack of knowledge regarding the system's type of construction
increases the risk of injury.

) | Never reach into the running system. First stop the system and
WARNING secure it against an inadvertent restart.

» Assure yourself before reaching into the system that the main
switch is in the OFF position andcannot be put in the ON position
without your knowledge.

The system has been equipped with all mechanisms that guarantee a safe operation.
In places where the danger zone could not be safeguarded totally, in consideration of
the operational reliability, safety signs have been placed. T hey indicate remaining
technical dangers when handli ng the system and give in formation on how to avoid

these dangers.

For your safety, the following safety symbols have been fi xed to the system. Please
make yourself familiar with the meaning of these systems. The following explanatory
notes will provide you with detailed information.

A\

GENERAL DANGER!

System starts working automatically. Before starting any repair,
maintenance or cleaning works, put main switch to "OFF"!

DANGER OF CRUSHING due to rotating machine parts!

S
.‘ [ o Always lock and secure the safety devices before starting up
. % \ “ the system. Protective devic es may only be opened by

authorized persons, when the system is idle.

Manure drying tunnel OpftiPlate 5 -
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DANGER OF ENTANGLEMENT due to operating auger,

A n chain and/or rope sheaves!
.-ﬁ.- k%) Never reach or climb into thefeed hopper, the feed column, the

feed pipes or the feed trough while the motor is running!
|..| GENERAL DANGER!
l‘—"'-"—‘l Read the manual.

Safety symbols and instructions on the system must always be
ng easily visible and undamaged.

* If they are soiled by dust, manure, feed remains, oil or grease,
clean them with a water-detergent mixture.

CAUTION

 Damaged, lost, or unreadable safety symbols have to be
replaced immediately.

» If a safety symbol or instruction is fixed to a part to be replaced,
ensure that it will be fixed to the new part as well.

8 - Manure drying tunnel OpfiPlate
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2.5.2 Entire system

Only use suitable tools and observe the local accident prevention regulations.

Ensure that the system is swithed off before performing any service, repair or cleaning
work or rectification of unctional defects. Disconnect the system from the power supply
and secure it against reactivation.

Protect the system by means of a sign fixed tothe main switch reading "Do not put into
operation!". Refer to maintenance works if necessary.

After any maintenance and repair works, check the proper functioning of the system.

Risk of injury

Parts lying about on the system and in its vicinity can cause
~|persons to stumble and/or fall and thus risk injuring themselves
. |[by contact with system components.

WARNING |Lack of knowledge about the structural design of the system can
lead to injury.

Party lying about in or on the components can lead to serious
damage of the system.

Never deposit objects (e.g. spare parts, replaced parts, tools,
cleaning tools etc.) in the accessibk areas of the system or in the
surrounding areas have having carried out works on the system!

Make yourself familiar with the design and construction of the
system under sufficient lighting! If this is not possible, inform
yourself about any remaining dangers in connection with this
system!

Before restarting the system, assure yourself that all loose or
replaced parts have been removed from the system components!

The device may only be put into operation after all protective
systems have been put into place again and are functioning.

Manure drying tunnel OpftiPlate 5 -
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2.5.3 Individual parts

2.5.3.1 Manure removal

. A

Risk of entanglement

WARNING

Touching rollers, chains, gear wheels and the manure belt can
cause injuries due to entanglement!

Always disconnect the power supply before carrying out any
works at the manure removal system, as it can switch on
unexpectedly when controlled automatically.

Never touch or reach into rotating or driven parts of the system!

Make sure that all guard caps and protecting coverings are duly
closed and secured.

2.5.3.2 Electrical components

Risk of electric shocks and short circuits

WARNING

Live parts may be bare while different kinds of work are carried
out. Touching live parts might lead to injuries caused by electric
shock and short circuits.

Before performing any repair or maintenance work, turn the main
switch to "OFF" and display a sign warning that repair or
maintenance work is in progress!

Never touch bare electrical components. Equipment with bare
electrical components must not be used by the farm staff.

'} Big Dutchman
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2.6 Safety contrivances

Risk of injury and danger of life
Defective or disassembled safety contrivances may cause
severe injuries or lead to death!

) [« tis strictly forbidden to removeor put out of operation any safety
contrivance.
» Should the safety contrivances be damaged, the system has to

be put out of operation immediately. The main switch must be
locked in neutral position and any damage must be eliminated.

WARNING |, Before putting the system into operaton again, make sure that all
safety contrivances are assembled correctly and are functioning
after works on the system have been carried out.

Manure drying tunnel OpftiPlate 5 -
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2.7 Dangers resulting from non-compliance with the safety
instructions

Lack of compliance with these instructions can cause severe danger to personal life
and limb and damage the environment or the installation and may lead to the forfeiture
of any damage claims. The non-compliance with these instructions can specifically
lead to:

» failure of vital functions of the system,
» failure of prescribed maintenance methods,

» risk of injury due to electrical, mechanical and chemical influences.

8 - Manure drying tunnel OpfiPlate
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2.8 Safety symbols on the system

The system described in th is manual may only be operated if the listed
safety symbols have been attached correctly!

If the component p art with the sticker must be replaced, order it
immediately as original part from Big Dutchman and re-attach it to the

’ new part!

2.8.1 Overview of the used safety symbols

IIOFFII

00-00-1186  (100x50 mm)

Pictograph: Before
maintenance work main switch

00-00-1225 (100 x 50 mm)
Pictograph: Danger of injury
of hand W23/door resp. flap

Pictograph: Danger of injury
of hand W23 / door resp. flap

00-00-1289  (100x50mm)

Sticker: 1ISO 3864-2: Moving
parts can crush and cut.

Sticker: 1ISO 3864-2: Moving
parts can crush and cut.

Manure drying tunnel OptiPlate
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2.8.2 Position of the used safety symbols

2.8.2.1 Drive unit
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2.8.2.2 Idler unit
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2.9 Emergency stop button at the system

2.9.1 Emergency stop button drive unit

Manure drying tunnel OpftiPlate 5 -
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2.9.2 Emergency stop button idler unit

'} Big Dutchman
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2.10 Safety components of the system

The system described in th is manual may only be operated if the listed
safety component parts have been m ounted and installed correctly and
have been checked for correct functioning!

If safety component parts are missing or defective, the original part must
. be ordered from Big Dutchman and replaced immediately!

2.10.1 Overview of the used safety components

Pos. Keytech No. Code no. Description
1 Drive unit
2 83-12-6528 Cover for chopper OptiPlate
3 83-12-6532 Cover with pictograph
00-00-1186 and 00-00-1289
4 83-12-6542 Cover with pictograph
00-00-1186 and 00-00-1289

Manure drying tunnel OpftiPlate 5 -
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Pos. |Keytech No.| Code no. Description
1 83-12-1091 | Guard plate perforated SST for chopper Optiplate V14
2 Drive unit
3 Tunnel block
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Pos. Keytech Code no. Description
No.
1 83-12-1091 | 83-12-1091 | Cover cpl for manure rake Optiplate

Drive unit

Tunnel block

Manure drying tunnel OptiPlate
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Pos. Keytech Code no. Description
No.
1 83-11-2144 | 83-11-2144 | Cover for maintenance opening drive unit
2 83-12-6463 | 83-12-6463 | Cover for pulser OptiPlate
3 83-10-7523 | 83-10-7523 | Sealing plate for motor opening OptiPlate
4 83-11-2152 | 83-11-2152 | Cover for opening chopper/filling station OptiPlate
83-11-2245 | 83-11-2245 | Cover for opening chopper OptiPlate
5 83-11-2150 | 83-11-2150 | Cover cpl for motor OptiPlate
6 83-11-1817 | 83-11-1817 | Safety door for idler central OptiPlate
7 83-11-1940 | 83-11-1940 | Safety door for idler lower OptiPlate

'} Big Dutchman
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Pos.

Keytech No.

Code no.

Description

83-12-4224

83-12-4224

Cover for maintenance opening idler unit upper OptiPlate

83-11-1768

83-11-1768

Cover for maintenance opening idler unit lower OptiPlate

83-20-0202

83-20-0202

Safety door for idler unit upper OptiPlate

83-20-0249

83-20-0249

Safety door for idler unit

83-11-1700

83-11-1700

Safety door for idler scraper OptiPlate

OO WINPF

83-11-1940

83-11-1940

Safety door for idler lower OptiPlate

Manure drying tunnel OptiPlate
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3 System description

3.1 Overview

The Big Dutchman steel plate drying system OptiPlate is used to dry poultry manure
originating from aviaries and cage systems.

OptiPlate is a modular system cmsisting of three main comporents: Drive unit (1), idler
unit (2) and tunnel section (3).

The OptiPlate tunnel can be mounted with one to six tiers as well as eight sections
maximally.

Each tier may be loaded up to alayer height of up to 20 cmand a dry substrate content
of 45 %. The maximum load of a tier is 10 t and the mini mal dry substrate content of
the incoming manure must be 30 %.

One system can dry the manure of up to 200,000 laying hens.
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3.2 Function

-
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The exhaust air is sucked out of the house via fans and then pressed in the pressure
corridor. The exhaust air flows into the tunnel via the lateral openings of the OptiPlate
and aerates the perforated plates. The poultry manure is dried with the warm and dry
air of the layer house.

Manure drying tunnel OpftiPlate B -
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3.3 Overview of components

The drive unit consists of three different modules. It comprises the lower (1), central (2)
and upper drive unit (3). Optionally, a chain chopper can be integrated to increase the
manure drying effect.

The tunnel section consists of the section modules (4) and the manure rake (5).

The idler unit is also composed of three modules like the drive unit. It comprises the
lower (6), central (7) and upper idler unit (8).

8 - Manure drying tunnel OpfiPlate
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3.4 Protection device for the process

Each module of the idler unit is provided with a combinati on of two limit switches. In
case of a false position of a dryer plate, these will prevent damage to the system.

V4

Moreover, plate deflectors are installed in the idler unit. They bring the plates into the
correct position.

upper idler unit lower and central idler unit

Manure drying tunnel OpftiPlate 5 -
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Each module of the drive unit is equipped wi th an overload safety device (1) and a
pulse monitoring (2).

The pulse monitoring determines a st andstill of the chain. Thus the system is not
overloaded when the overload safety device is released.

W\

\

i
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3.5 Transport direction OptiPlate

L = moving direction of the manure belt
K = moving direction of the scraper floor

1, 2, 3, ... = assembly order of the tunnel blocks

Manure drying tunnel OpftiPlate 5 -
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3.6 Technical data

1191
1081

H2

H1

2050,3 46 2990 | 1454,3

Tiers 1 2 3 4 5 6
Section height (H1) 1488 2928 4368 5808 7248 8648
Total height drive (H2) 2679 4119 5559 6999 8439 9839
Total height idler (H3) 2510 3950 5390 6830 8270 9710

N 3062 _

L. 412 103 _ |

=

fem

q
AL I
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3.7 Overview of the air flow in a system of 1 to 6 tiers

The data and figures in the fo llowing tables show the air fl ow and the time which is
necessary for the manure drying.

Each tier has two levels. In the figures, these are specified with L1, L2, L3, etc.

The manure is slowly transported throught he levels respectively tiers. T he days
necessary for the transport are abbreviated with D1, D2, D3, etc. The following figure
shows the side view of an installation.

Tiers Level Day
. 1 1
| 2
T T i i

2 1 1
1 2 1
[y 3 2
D1 4 2

L2
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Cross section Tiers Level Day
3 1 1
: : 2 1
p 1 L1 3 2
| D1
Q | 4 2
vl 6 3
- D2
L4 .
1 L5 |
D3
. L6
4 1 1
. 2 1
3 1
D1 4 2
5 2
J 6 2
7 3
8 3
D2
D3

'} Big Dutchman
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Cross section Tiers Level Day
5 1 1
2 1
3 1
4 1
5 2
6 2
7 2
8 3
9 3
10 3
6 1 1
2 1
3 1
4 1
5 2
6 2
7 2
8 2
9 3
10 3
11 3
12 3
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3.8 Production data
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Pos. |Motor for: Description
1 Discharging auger P = 3.0 kW, U = 230/400V, f = 50Hz, I1= 11,4A, 12= 6.6A
2 | Scraper floor P =0.18 kW, U = 230/400V, f = 50Hz, 11=1,18 A, I12= 0.68 A
3 Dryer plate P =0.75 kW, U = 230/400V, f = 50Hz, 11= 3,64 A, 12=2.1 A
4 | Chopper P =5.5 kW, U =230/400V, f = 50Hz, 1= 12,4 A, 12=7.16 A
5 Manure rake P =0.37 kW, U = 230/400V, f = 50Hz, 1400V= 1.07A
6 |Slewing belt P =0.18 kW, U = 230/400V, f = 50Hz, I11= 1,18 A, I12= 0.68 A
7 | Conveyor belt P =0.18 kW, U = 230/400V, f = 50Hz, 1?7= 1,18A, 12=0.68A
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3.9 Designated use

* The system dries organic material as e.g. poultry manure with a dry matter content
(DM) of at least 30 %.

» The system may be loaded with a weight of 5t maximally per level.

* The maximum material height per tier is about 20 cm with an initial dry matter
content of 45 %.

* For the drying it must be considered that the final dry matter value is strongly
dependent on exterior influences as e.g. air humidity and can thus vary.

* Material in dried condition leads to an incr eased risk of fire. Therefore, safety
devices for fire protection have to be ckared with the responsible expert according
to the respective fire protection regulations.

* Warm exhaust air from the house is necessary for the drying process. Optionally,
a heat exchanger can be used to warm up the air. The heat exchanger may only
be ventilated with warm air of 65°C max.

* Protect the system from weather condi tions and direct sunlight. The air
temperature in the dryer must not fall below 4°C.

Manure drying tunnel OpftiPlate 5 -
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3.10 Avoidance of foreseeable misuse

The following uses of the Big Dutchman manure drying tunnel OptiPlate are not
permitted and are considered as improper use:

* Using the system with or ganic and inorganic material s not released by Big
Dutchman.

» Using the system at air temperatures above 65°C and below 0°C.

» Drying of organic materials below 30% DM.

* Mechanical loads which exceed 10t per tier.

* Using the system outdoors.

* Using the system with layer heights above 20 cm.

» Treating the system with aggressive and / or corrosive substances.
* Using spare parts which are not Big Dutchman-compliant.

A non-designated use will lead to a liability exclusion by Big Dutchman.

The operator of the system exclusively bears the risk resulting from misuse!
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ﬁ% qu Dutchman Edition: 05/2015 M 2279 GB



Initial Start-up Page 49

4 Initial Start-up

Important:

Before putting the gear
motors into operation, pull the
plug out of the ventilation
cap!

This applies for all gear
motors for:

- feeding,

- egg collection,

- manure removal,

- and other assemblies

if automatic ventilation is not
provided.

The following points must be checked before the initial operation:

* Motors run in the right rotating direction.

* The dryer plates are mounted fully functional.

* Function of the emergency stop button is checked.

» All chains are checked for their tension and the chain tensioners are adjusted.
» All protective covers are mounted.

* The system is free of assembly parts and tools.

Before putting the syst em into operation it must be ensured that there is suf ficient
manure to adjust the system optimally.

Manure drying tunnel OpftiPlate 5 -
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5 Operation

5.1 Main screen AMACS

To access the manure drying overview screen, open the area
selection by clicking on the shaded lower right corner in each house
view. Click on the manure drying tunnel symbol. The manure drying
tunnel overview screen only opens if you have the required rights.

Figure 5-1: Opening the manure drying tunnel
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5.2 Manure drying tunnel

[s1[2] (2] 1= 31 (3] 2] 8} [3)[]

Figure 5-2: Manure drying tunnel in Amacs
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5.2.1 Manure removal groups

The up to 20 manure removal groups are displayed in a simplified manner by showing
their number and current progress. They are assigned to the manure cross belts (al)
in a table in the settings (chapter 5.7.3.3 "Assignment”).

The manure removal group is not active.

1 33%
- The manure removal group is active.

1 34 % The emergency stop of the manure removal group has been
triggered.

Clicking on the manure remova | group opens a m enu with further info rmation.The
description entered in the settings is displayed. Additionally, a possible release for this
manure removal and a possibl e actuation of the emergency stop are indicated. The
current belt progress is visualised in percent and as a bar graph. Clicking on the area
with the rhombuses displays which manure cross belts are required for the manure
removal in this group. Manure cross belts which are not required are disabled.

Figure 5-3: Manure removal groups
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5.2.2 Feed belts

I]%D The status messages of the motors are described in
Section 5.5 "Drives”

* Manure cross belts [al.1 - a1.20] see figure5-4

The manure drying tunnel ischarged by the manure cross belts. The manure cross
belts may be situated in o ne house (in several group s) or in dif ferent houses
(clients). These may also be simple transfer stations (e.g. supply by trailer).

The manure cross belts are assigned to the manure removal groups in the settings
(chapter 5.7.3.3 "Assignment”).

* Transfer belt [a2] see figure 5-4

A transfer belt may optionally exist. This belt collects the manure from the manure
cross belts and conveys it to the vertical conveyor belt.

e Vertical conveyor belt [b] see figure 5-4

The vertical conveyor belt supplies the manure drying tunnel with the manure.
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5.2.3 Plate drying system OptiPlate

=
-
=
=
=
=
=
b=
=
=

Figure 5-4: Main screen plate drying system
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5.2.3.1 Dosing with slewing unit

The dosing unit is integrated into the top level of the manure drying tunnel. Up to four
load cells measure the incoming amount  of manure.The slewi ng unit moves one
conveyor belt evenly alongt he entire wid th of the plates and thus distribu tes the
manure. The speed of the belts and the slewing unit are synchronised.

The movement of the slewing unit is indicated
by means of the limit sw itch's state. The final
movement of the previous dosing is completed
whenever the slewing unit starts. If the slewing

unit is switched on aut omatically, the slewing
moves are also carried out. The pause times in reverse position are also adhered to.

There are additional options for the slewing unit. These include the possibility for pulse
monitoring of the conveyor bdt in the slewing unit (seechapter 5.2.3.3 "Tunnel plates”).

An additional output for the piloting of a sep arate frequency converter can also be
configured for the speed of the conveyor belt.The set value of the slewing belt can then
be adjusted depending on the set value of the tunnel belts.

Manure drying tunnel OpftiPlate 5 -
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5.2.3.2 Monitoring of filling level

The filling level monitoring is displayed abov e the top level. This measures the filling
level of the top level and issues an alarm in case of overfilling.

A delay time may be set for the filling level monitoring.The monitoring first warns when
the sensor has been triggered. After the delay time has expired, an alarm message is
issued and the manure drying tunnel is stopped.

Filling level OK

Filling level exceeded

Filling level exceeded, delay time expired

Filling level OK after exceeding

Monitoring deactivated, filling level OK

Monitoring deactivated, filling level exceeded

HEEREE

This delay time considers the piloting ofthe level drives, ie. the delay time
does not elapse while the drives are not piloted.

2
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5.2.3.3 Tunnel plates

The tunnel plates on which themanure is dried can optionallybe piloted by a frequency
transformer. With this control, the tunnel plates are controlled steplessly depending on
the filling level of the dosing unit (if the filling level in the dosing unit increases, the
tunnel plates' speed increases; ifthe filling level decreases,the speed does so as well).
Load cells measure the filling level of the dosing unit. Above the tunnel plates, the set
value of the frequency transformer is displayed in percent depending on the maximum
speed.

Figure 5-5: Tunnel plates

I]% The status messages of the motors are described in
Section 5.5 " Drives”

e Speed monitor

A pulse monitoring of th e plate drying system depend ing on the system's speed
can be configured per double level. The rot ations are registered in pulses per
minute. In the case of a slip betweent he drive roller and the tunnel plate, the
number of rotations is not passed on, or only passed on partially, to the idler unit.
The same applies if the plates jam. Recognition of too low a number of rofations of
the idler roller leads to the tunnel being switched off.

e

0 P/Min E Drive switched off

A0 Pibdin Drive switched on

24 Pihdin Drive switched on, maintenance

Manure drying tunnel OpftiPlate 5 -
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Drive switched off, alarm

e

0 Pihdin E Speed monitor deactivated

Speed monitor not existing

I]% The messages generated for the speed monior of the dirt belt are identical
to the messages of the tunnel belt speed monitor (see above).

* Plate monitoring

A plate monitoring is also planned for each double leve l. This monitoring system
checks whether the plates are positioned correctly behind the idler unit. If the plate
monitoring is triggered, the tunnel immediately stops if it is operated automatically.
The manure removal is not interrupted during bypass operation. A manual piloting
is still possible as long as no electromechanical lock is installed.

iﬂ Plate position OK
-ﬂ Plate position triggered

iﬂ Plate position OK again after having been triggered

nratd % Monitoring deactivated, plate position OK

— % Monitoring deactivated, plate position triggered
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5.2.4 Chopper

The chopper consists of a quickly rotating shaft, at which several chain sections and

beaters are fastened. They chop up the manure chunks beforethey are fully dried. The
chopper can be installed on any level; however; it should only be used on a level where
a good drying degree of the manure has already been reached.

The chopper is equipped with overcurrent monitoring so the tunnel drives are stopped
in case of an overload and an alarm message is generat ed if the overload is not
eliminated even though the tunnel drives have been stopped.

Optionally, a digital input can be utilised as an analogue value to register and evaluate
the chopper's limit values. Clicking on the chopperopens a menu formanual operation.
Clicking on the area with the rhombuses displays the state of the current monitoring as
well as the operating hours. Where an analogue current monitoring has been installed,
the current load is indicated by a percentage and a bar.

Figure 5-6: Chopper

—— .
m I / %~ Chopper switched off

— ;
m I f %~ Chopper switched on

— “FIFI .
ﬁ% fﬂt i’g ~ Service openings open

=
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Protective motor protection switch
triggered

‘g_ 0
F ) Overcurrent warning

=Y

?_ ]
fﬁ @, ~  Overcurrent fault

I]% The status messages of the motors are described in
Section 5.5 "Drives”

5.2.5 Dirt belt

 Dirt belt

Beneath the bottom level, an additional manure belt  without perforations is

installed, collecting small particles and dust from all levels. When the dry manure
is removed, this solid belt is also cle aned, so that the floor beneath the tunnel
remains clean.

If the lowest level (dirt belt) has its own drive, it can also be equipped with a speed
monitor.

I]% The messages generated for the speed monior of the dirt belt are identical
to the messages of the tunnel belt speed monitor (see above).
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5.2.6 Discharge belts

The discharge belts are switched on first for every start of the manure drying tunnel to
ensure a secure removal of the dried manure.

I]gp The status messages of the motors are described in
Section 5.5 " Drives”

* Conveyor belt [d] see figure 5-2
The conveyor belt [d] is adischarge belt which transfersthe manure from the tunnel
onto the conveyor belt [e].

* Conveyor belt [e] see figure 5-2

The conveyor belt [e] is an externally controlled belt. A release contact is required
by belt [e] (operating message) for the operation of the tunnel so that the manure
drying tunnel can start.
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5.3 Operating buttons

The following shown keys correspond to those which also exist at the control cabinet.
Thus they have also the same function.

Stop

©

Pause

0

Start

« Stop
Stop the filling of manure drying tunnel (observing the set residual flow times of the
single conveyor belts, see chapter 5.7.3.2 "Delay time / Residual flow time”

The button for direct stop without residual
Stop Interrupt filling flow time only exists on the user interface
fwithout residual flow time) . .
(farm computer and operation on-site).

v |_X |

It appears if a filling is nd finished and the stop bution was pressed for more than
5 seconds. If the button is not activated within another 10 seconds, it is hidden

again.
This may be necessary if e.g. the filling must be stopped due to a defect or fault
without having to restart the belts and augers in order toobserve the residual flow

times.
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Pause

Interruption of filling
(Pause is lifted again by pressing the start button)
Start

Start the filling of the manure drying tunnel

Enable

Acknowledgment of alarms for the manure drying tunnel. Ater a fault (limit position
switch, pulse monitoring, emergency stop, etc.)th e tunnel filling will only
recommence after actuation of the release button.

Auto (optional)

In order to release an automatic start of the manure removal, the system must be
checked at least once a day This check can be acknowledged by means of a push
button. The check is always valid for 26 hours; the remaining time is shown below
the button.

For the first 24 hours af ter actuation, the button is lit ¢ ontinually, for the last two
hours in a slow rhythm and after the time has expired, the light is turned off.

After the time has expired, no more manureremovals are entered into the to-do list.
Started removals and the listare completed. A manual sfart is possible irrespective
of an autostart release.

A operator! A safety briefing must have taken place before.

Since Big Dutchman cannot assume liabi lity for such an operation, this
optional function is only released af ter written risk assumption by the

Please also observe the notes in the manual "Safety instructions for
the operation of AMACS"!
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5.4 Status messages

In the field "S tatus messages", information about the current st atus of the manure
drying tunnel is displayed during manure removal.

. Fault wiaiting for start Manure removal
.Warning _1_\?!
. Cperation fi‘
. Bypass . Errn. stop B
Mo, Froduction tirme Sroups Belt progress
1. | 19.09.2013 14:02:03™ z 100 % 9| i
2. 19.09.2013 14:02:04* <] 100 % _zl
3. | 19.09.2013 14:02:05% 4 100 % €|
a. b1
5. P
B =l 4
- P

Figure 5-7: Status messages

Fault

A fault is present that has led to the drives being st opped (e.g. emergency stop,
limit switch, motor protection).

Warning

A warning has been issued that has not (yet) led to the drives being stopped (e.g.
weight in the dosing unit undercut or exceeded, limit switch, pulse monitoring,
chopper overcurrent).

Operation

Filling of the manure drying tunnel has started or is active. Some messages only
lead to an alarm message (e.g. safety sw itch on the service openings of the
chopper and the dosing unit) when the manure drying tunnel is active.

Bypass

Visualisation of the input status bypass.
Emergency stop

Visualisation of the emergency stop input.
Information window

The information window displays the currently requested manure removal groups
and the desired belt progress.

8 - Manure drying tunnel OpfiPlate
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« Manure removal list

Pending manure removals triggered by the automatic start are be saved in a list by
means of the manure removal groups. Up to 40 pending manure removals may be
displayed. If the automaticstart triggers further manureremovals, the oldest entries
on the list are deleted and the new ones added.

The list displays the time of the entry , the group num ber and the de sired belt
progress. It is also possible to delete individual entries from the list.

e Start warning signal

) The warning signal for the start can be triggered manually at any time by
.ji} clicking on the button in the upper centre of the screen.

Caution!

A warning signal is gene rated before each st art of the manure drying
tunnel, whether in man ual, automatic or byp ass mode. This signal is

A activated three times for one second, with one second pause in-between.

Afterwards, there is a pause of five seconds before the request for the belt

is released.

Manure drying tunnel OpftiPlate 5 -
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5.5 Drives

5.5.1 Manual operation without the control

A control panel opens up by clicking on a drive. Depending on whether the element is
set digitally (ON/OFF) or is an analogue element, either a switch or a slide bar appears.
The drive can be switched on or of via this element, and/or the operating mode can be
switched over from manual to automatic.

Figure 5-8: Hand-automatic switch

Warning
c Work on drives or fans may only be carried out when the protection switch
is switched off. The drives are enabled without warning, e.g., by the timers.
Observe local safety instructions and regulations!

) e Manure drying tunnel OpftiPlate
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5.5.2 Operating hours

It is helpful to be able to read off the motors' running time s, in order to be able to
determine service intervals. With a click on the serrated area, the respective operating
hours counter of a component opens.

Here the completed hours ar e displayed under "today" and "total". The reset button
resets the values to 0.

Figure 5-9: Operating hours

5.5.3 Status

You can recognise the status of the respective drive by means of the display:

Drive Off
(Auto)

Drive Off
(Manual)

Drive active

Drive fault

(Protective motor switch)

Drive requested

£ O SO 6

(only external belt [e], see figure figure 5-2)

Manure drying tunnel OpftiPlate B -
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F Drive active
@ (with feedback, only external belt [e], see figure 5-2)

5.6 On-site visualization (control cabinet)

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
I]% order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

Q 3 House 19.09.2013 14:20 (14)
: ous

T manure drying tunnel

Pause | @ Bypess @) Emergen |

39 Fhdin
D
Rekase
39 PIMlin FD4
ald
a_.F@

e al 2 ESQ F"."h.l'lln 063
) &_:@

30 Pihin Fm

39 FIWin

i

Figure 5-10: Local visualization - OptiPlate
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5.7 Adjustment of manure drying tunnel
Clicking on the settings icon opens the overview of the "Manure

drying tunnel" parameter input.
Not only the status messages of the drives are displayed, but the

dosing, parameters and belt controls can be adjusted as well.

' PARAMETER SETUP

é’} manure drying tunnel

)
|zl R s s g

Figure 5-11: Setup
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5.7.1 Start settings

On the first page you will find the settings for the start of the manure drying tunnel.

PARAMETER SETUP

manure drying tunnel: Starteinstellung [1/7]

Manual start Wanure removal groups nnn Belt progress
Mummber of cycles (Days) -

- | Automatic start

Start time () Day 1 (@ Day 2
3 [foson = |2 |
¢ e > [+ |
¢ [ems = [+ ]
[ [Toomo | 1l |
[ [was | I |
[ [0 | I |
[ [Toom | 1l |
[ [ooes | I ]
fi* [ [Cosd | Il ]
[ [Toom | 1l |
| |8 | s | | |
[ [Tomao | 1l |
'j))) OReleaseAutomatic start Release still | 25:29:12

e~ N -y =T

Figure 5-12: Start settings

If only one manure remova | group is available, there are no further
I]% selection options. This one group is always started. Only the settings for
the belt progress appear.

If the selection ort he desired progress are ¢ hanged during an active
manure removal, this does not influence the currently active removal. The
I]% changes are only considered for the next start.

If there is still a m anure removal active, no additional removal can be
started manually. The start button is instead used for a rest art after a
pause or fault.

8 - Manure drying tunnel OpfiPlate
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If no manure removal has been selectedor the belt progress has been set
I]%D to 0 percent, the filling of the manure drying tunnel does not start with the
start button.

Manure drying tunnel OpftiPlate 5 -
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5.7.1.1 Manual start

Selecting the manure removal groups at the user interface

* If more than one feed belt (manure removal) exists and "Select delivery at user
interface" was selected in the setti ngs (see 5.7.5.4 "Delivery” ), it is possible to
choose here the manure removal to be activated in case of a manual start.

mManual start M anure rermoval groups nn

Figure 5-13: Manual start

The overview screen indicates the selected groups whose belt progress has been
set to a figure higher than zero in green. The settings for the manual start of
individual groups can be adjusted in a submenu. The menu can be accessed by
clicking on the respective manure removal group.

M anual start

Manure removal groups ! Belt progress
2| 3 4 |[1o0%
4 [[100%
4 [[1o0%
4 [[1o0%
4 [[100%
4 [[1o00%
4 |[100%
4
4
4

|[100%
|[100%
|[ 100 o

X |

LW W N o m oR W =

1 |
1 | |
1 | I
1 | [
1 | I
1 | I
1 | |
1 | I
1 | [
1 | I

Lo fwo fw oo fo jo fo o fod

=

]

Figure 5-14: Selection manual start

Up to ten manure removal groups can be entered for the start by using the menu.
These starts are then automaically carried out successively For each of these ten
manure removal groups, the desired belt progress can be set. It is also possible
to activate several groups for one manure removal. Theremoval for these groups
is then carried out simultaneously. The set belt progress applies to all groups in
which the manure is removed simultaneously.

All changes are only accepted upon clicking on the button with the green
I]% checkmark. Clicking on the butt on with the red cross abandons all
changes.
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Selecting the manure removal groups via digital inputs

* |If the setting" Select delivery via digital inputs" was chosen (see 5.7.5.4
"Delivery”), there is no selection possible here. On ly the manure removal group
selected with the switch starts. The status of the inputs is displayed as information.
For the manure removal in t he group, the setting for t he desired belt progress is
displayed as well. The group is released until it has made the set progress.

ranual start Manure removal groups Belt progress 100 %
Figure 5-15: Manual start

The presentation of the on-site visualization is mainly the same as that of

the FarmController. The symbols are, however, slightly closer together, in
I]g order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

‘I’Eﬂ IZIU’J__| (I)f%” Z }H-Jli %3 House 17.10.2013 09:27 (0}

113  manure drying tunnel : Manual start

M anure remoyval group I 1 “ - || : “ x ‘

Belt progress 100 %

)

Figure 5-16: Manual start
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5.7.1.2 Automatic start (optional)

A

Since Big Dutchman cannot assume liabili ty for such an operation, this
optional function is only released after written risk assumption by the
operator! A safety briefing must have taken place before.

Please also observe the notes in the manual "Safety instructions for
the operation of AMACS"!

In order to achieve a high flexbility, an interval of several days can be set via the setting
"Number of cycles (days)" . A setting of up to seven days is possible.

The interval does not depend on weekdays. The current day is displayed by the green
round button in the day settings. Clickingt he button switches to the setting for the
respective day.

If a 1-day interval was selected, the display of the current day does not appear.

A

Caution!

A warning signal is generated before each start of the manure drying
tunnel, whether in manual , automatic or byp ass mode. This signal is
activated three times for one second, with one second pause in-between.
Afterwards, there is a pause of five seconds before the request for the belt
is released.

T
=
=
o
3
o
=
o
o
o
I
=1

Mumber of cycles (Days) -

[ea]

tart time

(o) L L e i i Sk
LT

Release Automatic start Release still | 25:24:16

Figure 5-17: Automatic start
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Twelve start times can be set and activated. The goups for which the manure is to be
removed are displayed on the groups button on the respective day and time. The
group sequence on the button is not the actual starting sequence. The corresponding
menu is accessed by clicking on the respective buttons.

Day 1 - 08:00 Clk

Manure removal groups ! Belt progress
2 | 3 4 |[100%
4 |[ 100 %
4 |[100%
4 |[100%
4 |[ 100 %
4 |[100%
4 |[100%
4
4
4

|[100%
|[ 100°%
|[ 100°%

X |

1
1
1
1
1
1
1
1
1
1

Figure 5-18: Selection automatic start

Up to ten manure removals can be defined for the st art by using the menu. These
starts are then automatically carried out successively. For each of these ten manure
removals, the desired belt progress and the manure removal group can be set. Itis
also possible to activate several grougs for one manure removal. The removal for these
groups is then carried out simultaneously. The set belt progress applies to all groups in
which the manure is removed simultaneously.

If on one day no deliver vy is selected for the st arting time or the belt
I]g progress has been set to 0 %, the ma nure drying tunnel does not st art

automatically at this time. If a filling is still active at the starting time, it is
listed for manure removal.

Moreover, the button Release automatic start is displayed. It has the same meaning
and function as in the main screen.

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
I]g order to be able to present all information on the display.

The functions of the individual elements are explained in this section.
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8] 3] (D1t Q.28 e

19.09.2013 14:27 (143

- 2/11  manure drying tunnel : Automatic start

starttime | (@ Day1 () Day 2
I ] ]
[ [ oo | ]| ]
.-| e M
[ [ oo | ]| ]
[ [ ooon | ]| ]
[ [ oo | ]| ]
[ [ ozt | ]| ]
[ [ oo | 1] ]
[ [ ooon | ]| ]
[ [ oo | ]| ]
[ [ oooo | ]| ]
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9] Mumber of cycles (Days)

Figure 5-19: Start
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5.7.2 Dosing
PARAMETER SETUP
manure drying tunnel: dosing 271 4
dosing Control parameter frequency transformer
. Sensor 1 N | 37.7 % proportional gain (KP)
L [ sensor2 | 7.7 % adjust time (TN}

[ sensors | 377 % -
Minim. Setvalue
[% sensors o 77 %

e wEE _ 20.4 % Bmuuthing- starting behaviour Startval

Delay

Minimurn  Hysteresis  Targetvalue Hysteresis Maxirnurn
Targetvalue

tunnel belts L 150%

slewing helt I | 15.0 %

[ e E @ % g

Figure 5-20: Overview

The weight of the material filled into the dosing unit is determined by up to four
electronic load cells (sensors 1to 4) and required to calculate the speed of the manure
drying tunnel.

I@ Tunnel belts and manure feed belt s from the house to the tunnel are
started and stopped according to the values determined by the load cells!

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
[@ order to be able to present all information on the display.

The functions of the individual elements are explained in this section.
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19.09.2013 14:32 (14}

[ 311 manure drving tunnel : dosing
[ sensord W | 55.4 %
[ sensorz ) | 554 %
[ sensorz ] | 554 %
[ sensors —__|EEEER

Mean value

Minimurm  Hysteresis  Targetvalue

Targetvalue

tunnel belts e | 716% ——
slewing helt _ 86.0 % ._'KII'I

Startval. -
proportional gain (KP) -

starting hehaviour

Control parameter

Srmoothing

Hysteresiz  Maximum

adjust tirne (T}

Minirmn. Set value

oetey [ 12

Figure 5-21: Dosing
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5.7.2.1 Sensors

The currently measured values of the sensors and the smoothed mean value for the
control are shown numerically and as bar graphs. For a bett er overview, the settings
regarding the mini mum and maximum values are shown together with the
corresponding hysteresis at the bar graph displaying th e mean value. The minimum
and maximum areas are displayed in yellow , the respective hysteresis is shaded in
blue/yellow.

The minimum and maximum values of the measuring range are defined when putting
the system into operation (e.g. minimum = 30 %, maximum = 90 %).

As long as the load cells det ermine a weight between these values, the tunnel drives
as well as the manure conveyor belts will continue to run from the house to the tunnel.

Defective sensors can be deactivat ed temporarily by removing the " X" in front of the
sensor. A maximum number of one sensor has to remain active.

Important!

To ensure smooth operat ion, defective sensor s should be replaced
immediately.

dosing

|§ Sensar 1 ;W
¢ e [ 377%
|§ Sansor 3 ;W
¢ sercors [ 377%

Mean value

Minimum Hysteresis  Targetvalue Hysteresis Maximum
Targetvalue‘ 30%‘ 0% ‘ 50% ‘ 20%‘ 90 %

Figure 5-22: Dosing
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* Smoothing

To ensure that the tunnel drives do not react too sensitively, it is possible to define
a time for the smoothing of the sensor value.

* Target value
The desired target value for the filling level of the dosing unit is set here.
« Maximum and hysteresis

Settings regarding the maximum filling leve | of the dosing unit can be carried out
here. If the maximum value isexceeded, the manure feed sbps (belt [b], [a2], [a1]),
see figure 5-2). The tunnel drives conti nue to run so that manure continues to be
transported away from the load cells. The value to be measured by the load cells
decreases and the manure f eed is resumed as soon as it falls below the set
hysteresis (maximum minus (-) hysteresis).

e Minimum and hysteresis

Settings regarding the minimum filling level of the dosing unit can be carried out
here. If the filling level falls below the minimum val ue, the tunnel drives stop. The
manure feed (belt [b], [a2], [a1], see figure 5-2) continues to run from the house to
the tunnel so that manure continues to be conveyed to the tunnel. The value to be
measured by the load cells increases and the tunnel bel ts begin to run again as
soon as the set hysteresis value (minimum plus (+) hysteresis) is exceeded.

8 - Manure drying tunnel OpfiPlate
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5.7.2.2 Control parameters frequency transformer (optional if FT available)

A PI controller (proportional-integral contro ller) is used for the frequency-controlled
tunnel drives. The corresponding parameters can be set here.

Contral parameter frequency transformer

propartional gain (P 1.0 %
adjust tirme (TR a5

Minirn. Setvalue 1 %

Figure 5-23: Control parameter

Proportional gain (KP)

P part of the PI controller. The more the mean value deviates from the target value,
the larger the change to the set value. Thecloser the mean value approximates the
target value, the smaller the change to the set value of the tunnel drives.

Adjust time (TN)

Time factor for the | part of the PI controller. The longer the time period is, the
slower the control signal is changed at identical deviation.

Minimum set value

The minimum set value fo r the frequency transformer ensures that the tunnel
drives do not stop if the filling level of the dosing unit is below the target value but
above the minimum for an extended period of time.

5.7.2.3 Starting behaviour

The starting behaviour settings ensure that the tunnel driv es are piloted with the
desired start value for the set deby time at every strt. After the delay time has elagsed,
the speed control of the drives is released via the sensor values.

starting behaviour Startwal. 15 %

Delay 5g

Figure 5-24: Starting behaviour
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5.7.2.4 Tunnel drives

The tunnel speed is calculated based on  the control p arameters and the st arting
behaviour and is displayed here numerically andas a bar graph. In addition, the piloting
of the slewing belt depending on the tunnel drives can be entered here by means of a
curve.

tunnel belts L 150% — A
slewing belt L 5.0 %

Figure 5-25: Tunnel belts

» Status
The status display indicates whether the tunnel drives are piloted (An = on / Aus =
off).

* Tunnel belts
The current set value of the frequency tran sformer for the speed of the tunnel
drives is displayed numerically and graphically here.

* Slewing belt

The set value can be influenced in case an individual set value output is available
for the piloting of the slewing belt, depending on the piloting of the tunnel drives.

Clicking on the button with the curve symbol opens a menu in which the
El ratio can be entered into a curve.

I]%D The values in this curve are ¢ hanged and stored as de scribed in the
AMACS Operation User manual chapter Set curves.

I]%D Even if a slewing belt speed is already set for the tunnel belt control of 0
% in the curve settings, the slewing belt is not piloted.

8 - Manure drying tunnel OpfiPlate
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5.7.3 Setting parameters

PARAMETER SETUP

| o
||
||
|
EE
||
|
I

Figure 5-26: Setting parameters
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5.7.3.1 Monitoring times

During the monitoring times, the system is checked for problems between the drives
and the sensors. If the monitoring times ar e not observed, the m anure drying tunnel
switches off and an alarm is generated.

M anure removal:

Runtime conrol | BO.MIN

Delay pulse monitoring 188

Delay limit switch 5g

Delay Current rmonitaring 108

Winirrum U% Mayirum | 100%

monitaring tire for congestion s

funnel helts:

Chapper:

dosing:

Figure 5-27: Monitoring times - Belt drying system

Iy

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

B

‘| }H‘J,i %3 House

19.09.2013 14:40 (143

4f11  ranure drving tunnel ; Setting parameter

Wanure removal Runtime control B0 i
tunnel belts Delay pulse monitaring 105
R Maonitaring of filling level Delay 10s
Chopper Delay Current monitaring 10
Winimurm 10 %
bt @ximum 75 %
slewing unit Funtime cantrol 0=
Wiaiting time in reverse position 25

stand-by position: [0 Let [0 middle [ Right
dasing maonitaring time for congestion 30

Figure 5-28: General settings

'} Big Dutchman

Manure drying tunnel OptiPlate
Edition: 05/2015 M 2279 GB



Operation Page 85

* Runtime control manure removal

The runtime of the current manure removal is controlled by means of these
settings. The manure removal runtime control always applies per manure removal.
If the manure removal group is changed without emptyi ng the manure drying
tunnel, the runtime is evaluated again. If the manure removal takes longer than the
monitoring time, an alarm message "runti me error" is gener ated. The conveyor
belts stop.

This setting is especially useful for the measuring of the belt progress via pulse.

Clicking on the Stop button stops the manure removal even before the
I]%D desired progress has been reached. T he delay times of the drives are
considered.

* Delay pulse monitoring (tunnel drives)

The pulse monitoring controls the actual speed of the tunnel drives. It is triggered
when the expected "pulses per minute" are not met.

If the number of expected pulses is below the set value for a longer time than set
as monitoring time here (e.g due to belt slippage), the warning becomes a fault and
the manure removal is interrupted.

* Delay overcurrent monitoring (chopper)

The overcurrent monitoring checks the load on the chopper. If an overcurrent is
detected, a warning is displayed. If t he duration of the over current exceeds the
monitoring time set here, the tunnel drives and the feed belts are stopped in order
to reduce the load on the chopper.

If an analogue signal can be analysed for the current monitoring of the chopper, it
is possible to set a minimum and maximum value for the generation of an alarm in
addition to the delay time.

* Monitoring time for congestion (dosing)

This monitoring time serves for recognizing a bridging problem in the dosing unit.
If the weight in the dosing uni t is so large that th e supply stops (congestion) and
the weight is not reduced within the pre-set time de spite switched-on tunnel belts
so that the supply can be started again, the manure drying tunnel is stopped and
an alarm is generated (see chapter 5.9 "Alarm description”).

This shall prevent that the tunnel belts run dry in case the material canno t be
transported out of the dosing unit.

Manure drying tunnel OpftiPlate 5 -
Edition: 05/2015 M 2279 GB ﬁé qu Dutchman



Page 86 Operation

* Monitoring of filling level (tunnel drives)

The monitoring of the fi lling level is optional. It monitors the filling level of the
manure on the top level and c an be activated or deactivated. In addition, a delay
time can be set. This delay time considers the piloting of the level drives.

* Runtime control (slewing unit)

A runtime control for the OptiPlate slewi ng unit is possible as well. If the slewing
unit does not reach its final position within this time, an alarm is generated to stop
the manure drying tunnel.

* Waiting time in reverse position (slewing unit)
A waiting time can be set for the direct ion change of the slewing unit. When the

slewing unit reaches a final position, it waits in the reverse positio n for the set
waiting time before moving into the reverse direction.

e Stand-by position (slewing unit)

It is possible to set a stand-by position for the slewing unit. If the filling level of the
dosing unit is not suficient to start the tunnel belts, the unit moves irto this position.
The slewing unit also moves into this position at the end of the manure removal.
Several position can be acti vated. The slewing unit th en stops at the next set

position.
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5.7.3.2 Delay time / Residual flow time

Here a delay time and a run-on time can be set for each of the conveyor belts shown.
The delay time is also observed after an interruption (fault, pause, overfilling of dosing
unit, chopper overcurrent). The run-on times are intended to ensure that the conveyor
belts are completely emptied after completion of the manure removal process.

Delay time  [Residual flow {me
conveyar belt a1 <) 1203
conveyor belt a2 55 1205 | [X Bypass
conveyor belt b 35 1205 | [ Bypass
corweyor belt d 55 1205 | [X Bypass
Chopper 5 05
tunnel belts 03

Figure 5-29: Conveyor belts

Conveyor belt

The set delay and residual flow times of the conveyor belts (belt [a1], [a2], [b] and
[d]) serve for the ideal st arting and stopping of the system. The times set for the
conveyor belt [a1] apply to all manure cross belts a1 [1 to 20].

Bypass

For conveyor belts [a2], [b] and [d] (see figure 5-29) an activation field for "bypass"
is displayed. When you click on this  field, an "X" appears and the control is
informed that this belt is necessary for the bypass mode of the manure removal.

Chopper

The delay time for the cho pper is used if the chopper requires a delay time to
achieve the operating speed. The tunnel dr ives will only be switched on after the
delay time.

The residual flow time for the chopper ens ures that the manure can be removed
from it without new manure being fed in. This guarantees that no manure remains
in the chopper.

Manure drying tunnel OpfiPlate 5 -
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Tunnel drives

The tunnel drives move towards their mi nimum weighing value at the end of the
manure removal and are then piloted independent of the weight value for the set
residual flow time. Thisis to ensure that the dosing un it / the slewing belt are
completely empty so that no manure remains in the tunnel.

Iy

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
order to be able to present all information on the display.

The functions of the individual elements are explained in this section.
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Figure 5-30: Conveyor belts

conveyor helt a1

conveyor belt a2

comveyor belt b

conveyorbelt d

Chapper

tunnel belts

511 manure drying tunnel : Setting pararneter

Delay time Residual flow time
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X
. Bypass (lsed)
X
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5.7.3.3 Assignment

With this assignment table, it is possible to freely select the a1 conveyor belts [1 to 20]
required for the manure re moval in one group . The a1 belts can thus be used
individually by several groups. It may also be the case that some groups do not need
a1l belts. Changes to these assignments influence active manure removals, as well. If
several manure removal group s are active simultaneously, all required a1 belts are
piloted for this group.

Assignment conveyor belt a1,

Group 1
Group 2
Group 3
Group 4

il
TR R
it s ]
X = m -

Figure 5-31: Assignment

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
I]gb order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

| . | | <| } | pEE mx House 19.09.2013 1443 (14)
6/11  manure drying tunnel : Assignrment
Assignment 1 , conveyor helt al 3 4
Group 1 li l_ ’_ l_
Group 2 lf li ’_ l_
Group 3 T X X —
Group 4 T M — X

Figure 5-32: Assignment
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5.7.4 Manure removal groups

The manure removal groups (groups 1 to 20) are assigned manure cross belts for an
automatic manure removal. The name of the manure removal group can be entered in
this display. Additionally, the current progress is displayed numerically and graphically.
The manure removal groups must be calibrated beforehand so their progress can be
registered. By default, the belt progress of the feed belts is measured on a time basis.
If a pulse sensor has been installed for progress determination, a selection between
"time-controlled” and "pulse-controlled" determination is possible.

* In case of a time-controlled procedure, the Time for 100% progress is to be set
for the respective feed belt.

* In case of a pulse-controlled procedure, the Pulses for 100% progress are to be

set.

PARAMETER SETUP

‘manure drying tunnal: groups @7 - >

3

Figure 5-33: Belt progress

Iy

The progress is reset every day at midnight(00:00). If a filling is still active
at that point, the progress is reset after the filling has been completed.

The procedure can be ch anged and the values can be modified at any
time. The progress will then be measured from the current position.

Manure drying tunnel OptiPlate
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| ﬂﬁl--l @lH 4| }lﬂ.: %3 House 10.08.2013 14:45 (1 4]

L 71 manure drving tunnel : Manure removal groups

1 Description _ Belt progress [ 3.0 %
. Tirne for 100% progress _
. Fulsesfor 100% progress _

y, Description _ Belt progress G 0.0 %
. Tirne for 100% progress _
. Pulses for 100% progress _

Description _ Belt progres: G 0.0%
. Tirme for 100% progress _
. Fulsesfor 100% progress _

4 Description _ Belt progress G 0.0 %
. Tirne for 100% progress _
. Fulsesfor 100% progress _

[T]

Figure 5-34: Belt progress

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
[@D order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

Manure drying tunnel OpftiPlate B -
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5.7.5 Status of conveyor belts

PARAMETER SETUP
manure drying tunnel: Status conveyor belts 571 4|
@ Bypass @ Emergency stop
Manure removal group 1 2 3 4
Release . . . .
Emergency ston | @ | @ | @ | @
conveyor belt a1 1 2 3 4
actve [ @D | @ | @D | D
Faut | @ | @ | @ | D
conveyor belt a2 @ Active @ Fault
conveyar belth @ Active @ Fault
slewing unit @ Active @ Fault
Chopper @ Active @ Faut @ safety switch @ overcurrent
tunnel belts @ Active @ Faut @ Wains oparation
conveyor belt d Q@ Active @ Faut
canveyar belte . Active
. Reqguest

. Select manure remaval groups via digital inputs
. Select manure remaval groups at user interface
House e[ Qb B =
-

Figure 5-35: Status conveyor belts

+ Bypass

Here it is indicated whether a tunnel- or bpass operation is activated (selection key
at the control cabinet).

Caution

A If the operation mode is set to bypass while a manure removal is active,
the manure drying tunnel pauses.

« Emergency stop

The current status of the emergency stop circuit is di splayed (grey = OK; red =
triggered)

8 - Manure drying tunnel OpfiPlate
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5.7.5.1 Manure

removal group

1 2 3 4

Manure remaval group

Relea

= Q0 Q0 @ @

Emergency stop . . . .

Figure 5-36: Manure removal group

stop

Description Status
grey = off
Release |Release manure removal group
green =on
Emergency - grey = OK
Status emergency stop circuit manure removal )
red = triggered

Table 5-1:  Conveyor belt

5.7.5.2 Conveyor belt [al]

conveyor belt al. 1 2 3 4
actve [ D | @ | @ | @
Faut | @ | @D | @D | D
Figure 5-37: Supply
Description Status
. . grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault

Table 5-2:

Conveyor belt [a1]

Manure drying tunnel OptiPlate
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5.7.5.3 Tunnel drives
corveyor belt a2 @ Active @ Fault
corveyor belt b @ Active @ Fault
slewing unit @ Active @ Fault
Chopper @ Active @ Fault @ Safety switch @ overcurrent
tunnel belts @ Active @ Fault @ htaing operation
conveyar belt o @ Active @ Fautt
conveyar helt e @ Active
0 Reqguest
Figure 5-38: Tunnel drives
* Conveyor belt [a2] (optional)
Description Status
. . grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault
Table 5-3:  Conveyor belt [a2]
» Conveyor belt [b]
Description Status
. . grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault
Table 5-4:  Conveyor belt [b]
* Dosing / slewing unit
Description Status
. . grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault
_ Status safety switch grey = OK
Safety switch ) . )
Dosing unit red = triggered
Table 5-5: Dosing

'} Big Dutchman
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e Chopper
Description Status
. . grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault
Y grey = OK
Overcurrent | Status overcurrent monitoring
red = fault
. . grey = OK
Safety switch | Status safety switch _
red = triggered
Table 5-6:  Chopper

e Tunnel drives

Description Status
. , grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault
Table 5-7: Tunnel drives
» Conveyor belt [d]
Description Status
. . grey = off
Active Status output / drive
green =on
. . grey = OK
Fault Status protective motor switch
red = fault
Table 5-8:  Conveyor belt [d]
* Conveyor belt [e]
Description Status
grey = off
Demand |Status demand ext. belt
green =on
. . grey = off
Active Status switched on _
green = active
Table 5-9:  Conveyor belt [e]

Manure drying tunnel OptiPlate
Edition: 05/2015 M 2279 GB
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5.7.5.4 Delivery

Here it can be selected whether the selection of the deliveries to be activated shall be
effected at the user interface (Select delivery at user interface) or via digital inputs
(Select delivery via digital inputs).

T3 Select manure removal groups via digital inputs

@ Select manure rermoval groups at user interface

Figure 5-39: Delivery

The settings for the selection are only available if more than one delivery
I]% is possible. They are usually carried out by the service technician during
initial operation.

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
I]g order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

@| ﬂm--| ':l)%” ‘| }|‘H.i %3 House 10.00.2013 1445 (14)

8/11  manure dryina tunnel : Status conveyar belts

.Elvpass .Emergenc\; stop
Manure removal group | 10 203 4
release @ @ @ @ ]
Emergency stop . . . .

conveyorbeltal. 1 0 2 03 4

Active . . . .
0

Fault @ @
conveyor belt a2 .Active .Stu’:’urung
conveyor belt b .Active .Stt‘nrung
slewing unit .Active .Stt‘nrung
Chopper .Active .Stt’nrung .Eafet\,r switch .Dvercurrent
tunnel helts .Active .Stt'lrung . Mains operation
conveyor belt d .Active .Btfjrung
conveyor belte .Active .Reques‘[

[ select delivery via digital inputs
|i Select delivery at user interface

Figure 5-40: Conveyor belts
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5.7.6 Belt controls

The belt controls of the slewing belt, leve Is and dirt belt can be set and calibrated
individually here. In addition, the current sensor values (limit switch / plate monitoring)
and the resulting states are displayed.

PARAMETER SETUP

manure drying tunnel: Belt controls 671 4| p

X @ sus [ 36 Famin | 38 Pmin
X @ox 36 Pibtin |35 PiMin
X @ox 36 Pibtin |35 PiMin
X @ ox 36 Fibtin | 35 PiMin
X @ ox 36 Pivtin |35 PAMin
[ O disabled 36 Pibtin | 35 PiMin
X @ ok 36 Pin | 26 PiMin

M= &% o

Figure 5-41: Belt controls

Manure drying tunnel OpftiPlate B -
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A 2] | 4P|l @ 88 rowe

tier | Plate manitaring

slewing belt

01-02 [ @ ok
0304 X @ ok
05-06 [ @ ok

o7-02 [ @ ok

19.09.2013 15:00 (143

19411 manure drying tunnel : Belt controls

pulse manitaring

X @ ox
X @ ox
X @ ox
X @ o«

X @ cx

Current

34 Piin

34 Piin

34 Piin

34 Pikdin

34 Piin

Figure 5-42: Belt controls at the on-site visualisation

5.7.6.1 Limit switch

[ O disabled Limit switch deactivated

X @ ox | Limit switch in position

Warning limit switch

Set
30 Pindin

30 Piwin

30 Pimin

30 PiMin

30 PiWin

cure paint 1 cume point 2

iz e (R
W ains operation: -
e s (e I
Mains operation: -
I T e
Mains operation: -
I e
Mains operation: -
I e (e ]
Wains operation: -

X O warning The limit switch has triggered, the delay time has not yet
been exceeded.

Alarm limit switch

[X O rFailure \ The limit switch has triggered and the delay time has been
exceeded.

'} Big Dutchman
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5.7.6.2 Plate monitoring

[ O disabled Plate monitoring deactivated

X @ ok | Plate monitoring activated

Alarm plate monitoring

E () Failure ‘ o .
The plate monitoring has been triggered.

5.7.6.3 Pulse monitoring

[ O disabled Speed monitor deactivated
X @ or | Drive switched off
X @ ok | Drive switched on

Warning pulse monitor

[X O warning The speed is below the target value but the delay time has
not yet been exceeded.

Alarm pulse monitor

X Q Failue \ The speed is below the target value and the delay time has
been exceeded.

Manure drying tunnel OpftiPlate 5 -
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5.7.6.4 Characteristic points of the pulse monitor

In order to be able to moni tor the speed of the tunnel be lts, the expected pulses per
minute (target) are calculated and comp ared with the current pulses per minute
(actual).

The expected pulses per minute result from the current speed, which interpolates with
the two characteristic points and summed with the time.

In the settings for the pulse monitoring, a value for the mains operation can now be
set for single and double levels. This setting also appears if the tunnel drives are not
equipped with a frequency transformer . In case of only one speed, the frequency
transformer is used to simplify the settings for pulse monitoring.

Current Set Mains operation curve point 1 curee point 2

| 36PMin| 35PMin| | G0PMin | [ 10% | 25PMin | | 100% | 50PMin
| 36FMin| 35PMin| | GOPMin | [ 10% | 25PMin | | 100% | 50PMin
| R | . | IR . |V I —

Figure 5-43: Characteristic points of the pulse monitor

I]g Perform the following cycle for characteristic points 1 and 2 as well as for
each tier with a pulse monitor.

1. When calibrating the charac teristic points you must manually specify a fixed set
value for the tunnel belt s (e.g. 10% for characteristic point 1 and 100% for
characteristic point 2).

2. The set value must be entered in the field % for the respective characteristic point/
tier.

3. When the pulses per minute have stabilised, you can read them off here or on the
main screen and enter them in the field P/min.

8 - Manure drying tunnel OpfiPlate
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5.7.7 Influence by free alarms

Free manure drying alarms cannow optionally stop manure diying tunnels in automatic
mode. A manual operation is also possible. For each free alarm, it is possible to select
whether the manure removal in tunnel mode or bypass mode is stopped in case of an
alarm. The current state of the free alarm is also display ed as information. Up to ten

free alarms are possible to include additional alarms and to allow for a flexible alarm

configuration.

’ PARAMETER SETUP

manure drying tunnel: Influence by free alarms [7/7]

Free alarm
Free alarm

)

=~ = > =T

Figure 5-44: Influence by free alarms

The presentation of the on-site visualization is mainly the same as that of
the FarmController. The symbols are, however, slightly closer together, in
I]%D order to be able to present all information on the display.

The functions of the individual elements are explained in this section.

Manure drying tunnel OpftiPlate B -
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| ll]ﬂll__| l:l;;é |H 4 House 19.09.2013 15:02 (14)
' :_1 111 manure drying tunnel : Influence by free alarms
Mo Description Tunnel mode Bypass mode

@1 Freealarm

. 2 | Free alarm

Figure 5-45: Influence by free alarms

'} Big Dutchman
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5.8 Functional principle

The cycle of a regular manure removal process is presented below.

The times in the cycle during which you as the person executing the manure removal
process need to act are marked "Employee”.

The items regulated by the control unit are marked "Control unit".

If faults occur, the manure drying tunnel is switched off. In this case, the alarm has to
be investigated and acknowledged via the Release control button (see 5.8.2 " Manual
tunnel filling™).

Caution!

A warning signal is gene rated before each st art of the manure drying
tunnel, whether in man ual, automatic or byp ass mode. This signal is

A activated three times for one second, with one second pause in-between.

Afterwards, there is a pause of five seconds before the request for the belt

is released.

5.8.1 Automatic tunnel filling

Before the auto st art is rel eased every 24 hours , the maintenance
instructions section 6 "Maintenance” must be observed.

Since Big Dutchman cannot assume liabi lity for such an operation, this
optional function is only released af ter written risk assumption by the
A operator! A safety briefing must have taken place before.

Please also observe the notes in the manual "Safety instructions for
the operation of AMACS"!

Manure drying tunnel OpftiPlate 5 -
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1. Employee:

2. Employee:

3. Employee:

4. Employee:

Control unit:

Control unit:

5. Employee:

Control unit;:

Control unit;:

Control unit;:

Control unit;:

Control unit;:

Control unit;:

6. Employee:

Control unit;

Control unit;:

Control unit;:

Control unit;

Control unit;:

5.8.2 Manual tunnel filling

performs a visual inspection of the system

chooses which manure removal is to be used (if more than one are
available)

sets the selector switch tunnel/bypass to tunnel

presses the start button

generates three warning signals of one second to indicate that belt [e] is
running

sets request for ext. belt [e] and waits until belt [e] is running

switches on the external belt

waits until the delay time has expired and starts belt [d]

starts the chopper, dosing unit and tunnel drives if the dosing unit does
not indicate an error

waits until the delay time has expired and starts belt [b]

waits until the delay time has expired and starts belt [a2]

waits until the delay time has expired and starts belt (e.g. [a1.1])

sets release for manure belts in the house

monitors the tunnel filling

resets release for house

waits until the residual flow time has expired and switches off belt (e.g.
[a1.1])

waits until the residual flow time has expired and switches off belt [a2]

waits until the residual flow time has expired and switches off belt [b]

switches off tunnel belts, dosing screw and chopper

'} Big Dutchman
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Control unit: waits until the run-on time has expired and switches off belt [d]

Control unit: resets request for ext. belt [e]

7. Employee: switches off the external belt [e]

I]%D An overview of all belt names can be found in figure .

Manure drying tunnel OpftiPlate 5 -
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5.8.3 Bypass operation

In the control, you can select for the manure belts [a2], [b], [d] (see figure 5-1) whether
they are required for the byp ass function. A possible directional reversal of individual
belts owing to the system is realised electro-mechanically.

1 Employee: performs a visual inspection of the system

chooses which manure removal is to be used (if more than one are

2. Employee: available)

3. Employee: sets the selector switch tunnel/bypass to bypass

4. Employee: presses the start button

generates three warning signals of one second to indicate that belt [e] is

Control unit;: .
running

Control unit: sets request for ext. belt [e] and waits until belt [e] is running

5. Employee: switches on the external belt [e]

waits until the time delay has expired and starts belt [d] (if active for

Control unit;:
bypass)

waits until the time delay has expired and starts belt [b] (if active for

Control unit:
bypass)

Control unit;:

Control unit:
Control unit:
6. Employee:
7. Employee:
8. Employee:

Control unit:

waits until the time delay has expired and starts belt [a2] (if active for
bypass)

waits until the delay time has expired and starts belt (e.g. [a1.1])

sets release for manure belts in the house

starts the release belts in the house

supervises manure removal

presses the stop button when the manure removal process has ended

resets release for house

'} Big Dutchman
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Control unit:

Control unit:

Control unit:

Control unit:

Control unit:

Control unit:

9. Employee:

waits until the delay time has expired and switches the manure removal
off

waits until the residual flow time has expired and switches off belt (e.g.
[a1.1])

waits until the residual flow time has expired and switches off belt [a2] (if
active for bypass)

waits until the residual flow time has expired and switches off belt [b] (if
active for bypass)

waits until the residual flow time has expired and switches off belt [d] (if
active for bypass)

resets request for ext. belt [e]

switches off the external belt [e]

I]% An overview of all belt names can be found in figure 5-2.

Manure drying tunnel OpftiPlate 5 -
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5.9 Alarm description

In the alarm settings you can choose which alarms you require and
]}) when they should appear. In addition you can state whether the alarm is
to be issued by the alarm device or sent to the users by e-mail.

Attention
All alarms are activated as standard!

Before deactivating an alarm you should make sure to check whether it is
A really not required. Alarms help to prematurely re cognise problems they

may potentially endanger the animals’ health. Alarms shou Id not be
viewed as disturbing but as a chance tobe able to keep the productivity of
the house at a consistently high level.

I]% How to operate the Alarm settings can be found in the "Amacs
Operation" manual.

& |2012/11/27 13:04:49.571" |House01 manure drying tunnel: (A208) Fault pulse monitoring tier 8 | asan |
ALARM SETTINGS
\ Mo g Ldving tunnel HARDWARE [ | START DAY 7 \
» 0.
.ji (805) Emergency stop SOFTWARE [ | DELAY 05 |MESSAGE NOTHINE
Nop  [omngtunne HARDWARE [] | START DAY 2 )
a.
{4183 Runtime contral Manure remaval SOFTWARE [ | DELAY 0s |MESSAGE NOTHINE ‘
e drying tunnel : tunnel belts HARDWARE |Y START DAY -2
0.
(410} Fault frequency transformer tunnel belts SOFTWARE |Y DELAY 0s |MESSAGE NOTHINE]
No g Ldtingtunneltunnel betts HARDWARE [ | START DAY 2 |InvERT N
0.
(A101)- (A120) Fault limit switch tier 1-20 soFTwaRE [ | DELAY 05 |MESSAGE NOTHINE/
Mo s g tunnel  tnnel peite HARDWARE  [3] | START DAY 2
]
{807} Fault tunnel belts SOFTWARE [ | DELAY 05 |MESSAGE NOTHINE/
@ NG drying tunnel : tunnel helts HARDWARE E START DAY -2 i
g (4200)- (4220) Fault pulse monitoring tier 1-20 SOFTWARE [ | DELAY 05 |MESSAGE NOTHINE/
\o 7 LHigtunnel: chopper HaRDWARE [3] | START DAY 2
]
{808} Fault Chopper SOFTWARE [ | DELAY 0s |MESSAGE NOTHIN ‘
1 hog |Hvingtunnel:Chopper HARDWARE [ | START DAY -2 | INVERT |
0.
'i'i"' (A08) overcurrent monitoring Chopper SOFTWARE |Y DELAY 20 = [MESSAGE NOTHINE]
No.g  Lovimgtunmel - Chopper HARDWARE [3] | START DAY 32 | InvERT [
a.
e (412} Safety switch Chopper SOFTWARE [ | DELAY 05 |MESSAGE NOTHIN
EE i drying tunnel : canveyor belt (a1} HARDWARE |Y START DAY -2 | INVERT W
0.
A— (A1) Emergency stop conveyor belt a1.1 SOFTWARE |Y DELAY 0s |MESSAGE NOTHINE]
':],)) Mo 1q Litingtuninel : conveyor bet a1) HARDWARE [ | START DAY 7
0.
(AG1) Fault conveyor el al.1 soFTwaARE [ | DELAY 05 |MESSAGE NOTHINEZ /
SEEIER d
A | House | 'S % S ‘
. 20021127 13:40.087(0)

Figure 5-46: Alarm setting

8 - Manure drying tunnel OpfiPlate
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This section describes the various alarms shown in the message line and their cause.

You will find information regarding how to operate the message line in the manual
Amacs Operation.

Figure 5-47: Alarm line

I]% An overview of all belt names can be found in figure 5-2.

Fault no. Description
A05 Manure drying tunnel: (A05) Emergency stop
=> An Emergency stop switch at the manure drying tunnel has been triggered.

A19 Manure drying tunnel: (A19) Runtime monitor manure removal
=> Time limit for manure removal exceeded. Duration of manure removal too long,
important in case of progress measuring via pulse counter.

Table 5-10: General alarms

Manure drying tunnel OpftiPlate 5 -
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Fault no. |Description
Manure drying tunnel: (A8 [1-20])

A8 [1-20]
Fault conveyor belt (e.g. [a1.01-20])

=> The protective motor switch of the conveyor belt [a1.01-20] was triggered (control
cabinet).

Manure drying tunnel: (A9 [1-20])
A9 [1-20]
Emergency stop conveyor belt [a1.01-20]

=> Emergency stop at the manure removal [a1.01-20] was triggered.

A02 Manure drying tunnel: (A02) Fault conveyor belt [a2]
=> The protective motor switch of the conveyor belt [a2] was triggered (control
cabinet).

A03 Manure drying tunnel: (A03) Fault conveyor belt [b]

=> The protective motor switth of the conveyor belt [b]was triggered (control cabinet).
Table 5-11: Feed belt alarms

Fault no. |Description
Al4 Manure drying tunnel: (A14) Fault emptying dosing unit

=> Bridging in the dosing unit. Weight is not decreasing despite piloted tunnel belts
and interruption of delivery.

A15 Manure drying tunnel: (A15) Monitoring of filling level
The maximum filling level of the Optiplate was exceeded. The manure drying tunnel
is switching off.

Al7 (A17) Underfilling dosing unit
Warning message: Dosing unit isunderfilled. The tunnel drives stop, the manure feed
(belts [b], [a2], [a1]) continue running (status message).

A18 A18 Congestion dosing unit

Warning message: Dosing unit is congested. The manure feed (belts [b], [a2], [a1])
stops, the tunnel drives continue running (status message).

A23 (A23) Fault slewing unit
The protective motor switch of the slewing unit was triggered (control cabinet).

A24 (A24) Runtime control slewing unit
Time limit slewing unit wasexceeded. The position sensor of the slkewing unit does not
indicate that the position was reached.

A221 (A221) Fault pulse monitoring of slewing unit
The speed of the dosing unit's slewing belt is too slow. The manure drying tunnel is

switched off.

Table 5-12: Dosing unit alarms

8 - Manure drying tunnel OpfiPlate
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Fault no. Description
A08 Manure drying tunnel: (A08) Fault chopper
=> The protective motor switch of the chopper was triggered (control cabinet).
A09 Manure drying tunnel: (A09) Overcurrent monitoring of chopper

=> The overcurrent monitoring of the chopper was triggered because the load is too
high. The tunnel drives are being stopped.

Al12 Manure drying tunnel: (A12) Safety switch chopper
=> The service opening of the chopper is open.
A20 Manure drying tunnel: (A20) Overcurrent chopper

Warning message => The analogue current monitor of the chopper indicates
excessive power consumption (status message).
Manure drying tunnel: (A21) Current monitoring of chopper
(maximum)
=> The analogue current monitor of the chopper indicates excessive power
consumption (status message).

A22 Manure drying tunnel: (A22) Current monitoring of chopper
=> The analogue current monitor of the chopper indicates a power consumption
which is too low (status message).

A21

Table 5-13: Chopper alarms

Fault no. Description
A04 Manure drying tunnel: (A04) Fault conveyor belt [d]
=> The protective motor switch of conveyor belt [d] has triggered (control cabinet).
A70 Manure drying tunnel: (A70) No feedback conveyor belt [€]

=> The discharge belt [e] is not switched on. The manure drying belt has no release
signal.

Table 5-14: Alarms discharge belts

Manure drying tunnel OpftiPlate 5 -
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5.10 Adjusting the manure layer height

Important!

Before each handling at or in the Op tiPlate, the main switch must be
switched off since the system is provided with an automatic start.

The hopper of the slewing beltis equipped with a pendulum flap (1) to adjust the height
of manure layer.

The position of the pendulum flap can bechanged by loosening thewing screw (2). The
opening of the pendulum flap varies between 4 cm and 19 cm. Observe the manure

removal concept when adjusting the layer height. Here, the layer height is indicated for
the system. The fine adjustment of the layerheight is carried out by means of AMACS.

8 - Manure drying tunnel OpfiPlate
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6 Maintenance

Important!

Before each maintenance orrepair of the OptiPlatetunnel, the main switch
must be switched off since the system has an automatic start-up.

Maintenance Assembly group / components to be checked
interval

Daily » Check functioning of all parts and replace defective parts
immediately, if necessary

» Check safety contrivances / emergency switch-off devices

see chapter 2.10 "Safety components of the system” and
2.9 "Emergency stop button at the system”

Weekly » Check manure rack for manure adhesions at the bars and
clean it, if necessary

* Check manure scraper in the idler unit on top for manure
adhesions and clean it, if necessary

» Check the funnel of the filling station for adhesions and
clean it, if necessary

» Check the filling station for soiling and clean it, if necessary

e Check the motors for dust deposits and clean them, if
necessary. This must be done since otherwise the motors
can overheat.

Monthly * Greasing all running and rotating components
» Check chain tension of the plats and readjust, if necessary

» Check chain tension of the drive chains and readjust, if
necessary

» Check chain tension of the scraper floor and readjust, if
necessary

after each * Greasing all chains and bearings

cleaning

Manure drying tunnel OpftiPlate 5 -
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6.1 Position lubricating nipple
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6.1.2 Lubrication nipple idler unit

The lubricating nipple of the idler unit is iden tical on the right and left side. Therefore,
the following illustration only shows one side.

8 - Manure drying tunnel OpfiPlate
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6.2 Replacing the plate deflector (drive unit)

The plate deflector is installed on each tier on the left and right hand side in the drive
unit. The figure shows one tier respectively one side.

Pos. |Keytech No.| Code no. Description
1 Drive unit
2 83-11-2239 | 83-11-2239 | Sealing cpl drive upper OptiPlate
3 83-14-3255 | 83-14-3255 | Plate deflector pair for drive side OptiPlate
(comprises on the left and right hand side)
4 83-10-6586 | Drying plate cpl OptiPlate

A

Manure drying tunnel OptiPlate
Edition: 05/2015 M 2279 GB
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6.3 Replacing the overload safety device (drive unit)

Pos. |Keytech No.| Code no. Description
1 83-11-2150 | 83-11-2150 | Cover cpl for motor OptiPlate
2 83-10-7573 | 83-10-7573 | Chain wheel 1" t70 d160 cpl with overload safety
OptiPlate
3 83-10-7592 | 83-10-7592 | Drive chain 1" OptiPlate
4 83-13-2575 | 83-13-2575 | Replacement shear pin OptiPlate
5 83-11-2091 | 83-11-2091 | Shear pin for overload safety OptiPlate
e
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» Take a new shear pin out of the magazine.

* Turn the chain wheel so far that the shear pin can be inserted.
» Tighten the nut at the shear pin.

* Insert the chain again.

» Tension the motor seat by tightening the screws.

« Re-attach the motor cover.

Manure drying tunnel OpftiPlate 5 -
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6.4 Replacing defective plates in the tunnel block

b
¥ — . S — W W W ——
P
X T W

Pos. Qty. Code no. Description

83-10-7740 | Conveyor chain P-FVC 90 x 160 5 m per side
83-10-6587 | Dryer plate OptiPlate

99-50-1090 | Washer B 10.5 DIN 125 galv.

1
2
3 99-10-1450 | Hexagon head screw M 10 x 90 galv. DIN 931 8.8
4
5

83-02-1000 | Self-locking counter nut M10 galvanized DIN 985-6

Do not yet tighten the screw connection! The plates must remain movable!

8 - Manure drying tunnel OpfiPlate
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6.5 Adjusting the conveyor belt at the filling station

Pos. |[Keytech No.| Code no. Description
1 83-12-4400 | 83-12-4400 | Belt tensioner cpl for slewing belt OptiPlate
2 83-12-4426 | Slewing belt cpl for filling OptiPlate

Manure drying tunnel OpftiPlate 5 -
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6.6 Adjusting the chain tension (idler unit)
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Fault clearance

7 Fault clearance

Fault

Possible cause

Remedy

Creaking noises at the
drive side

Drive chain is not
sufficiently tensioned and
jumps off

Tension the chain

Tunnel does not start up

Too much manure on the
belts

Reduce the manure weight
on the dryer plates

The plate position
monitoring has been
triggered

Check the plate switch and
bring the plate into the
correct position, if
necessary

One level stops
respectively does not run

Overload bolt is broken

Replace overload bolt

Frequent starts and stops
of the system

Filling station clogged

Open the pivoting flap
further, the maximum layer
height of 20 cm may not be
exceeded

Manure too moist

Check the cage system for
leakages

Manure is badly dried on
the upper level

Perforation on the dryer
plate is clogged

Clean dryer plates

The protective motor switch
of the manure rake triggers
permanently

Manure rake is badly sadled

Clean manure rake

Vacancies on the manure
drying tunnel

Conveyor belt badly soiled
respectively adhesions in
the funnel

Clean filling station

Empty weight and target
weight in the control unit
have the same value

Reduce the empty weight
in the control unit

Overflowing of the filling
station

Too small manure output of
the filling station

Reduce maximum weight
in the control unit

Wrong weighing values

Check load cell for
blockage or defect

If there is an error code in AMACS, pl ease refer to the manual 99-97-6070 "AMACS
manure drying tunnel™ for cause and remedy.

'} Big Dutchman
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Key points MONTHLY

Result

Comments

Grease all bearings at the idler unit.

Grease all bearings at the drive unit and drive chains.

Grease all bearings at the filling station.

Grease all bearings at the chopper.

Check the chain tension of the dryer plates. Re-tension the chain, if necessary.

Check the chain tension of the motors at the drive unit. Re-tension the chain, if necessary.

Grease all bearings at the chopper.

OO00000o0n

For a detailed description of all steps of the procedure, please refer to chapter 6 "Maintenance”
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