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The information provided in this documentation contains general descriptions and/or technical
characteristics of the performance of the products contained herein. This documentation is not
intended as a substitute for and is not to be used for determining suitability or reliability of these
products for specific user applications. It is the duty of any such user or integrator to perform the
appropriate and complete risk analysis, evaluation and testing of the products with respect to the
relevant specific application or use thereof. Neither Schneider Electric nor any of its affiliates or
subsidiaries shall be responsible or liable for misuse of the information contained herein. If you have
any suggestions for improvements or amendments or have found errors in this publication, please
notify us.

You agree not to reproduce, other than for your own personal, noncommercial use, all or part of this
document on any medium whatsoever without permission of Schneider Electric, given in writing. You
also agree not to establish any hypertext links to this document or its content. Schneider Electric does
not grant any right or license for the personal and noncommercial use of the document or its content,
except for a non-exclusive license to consult it on an "as is" basis, at your own risk. All other rights
are reserved.

All pertinent state, regional, and local safety regulations must be observed when installing and using
this product. For reasons of safety and to help ensure compliance with documented system data, only
the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions
must be followed.

Failure to use Schneider Electric software or approved software with our hardware products may
result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2017 Schneider Electric. All rights reserved.
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Safety Information

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with the device before
trying to install, operate, or maintain it. The following special messages may appear throughout this
documentation or on the equipment to inform of potential hazards or to call attention to information that
clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label
indicates that an electrical hazard exists, which will result in personal
injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential
A personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.

A DANGER

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

A WARNING

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

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or moderate
injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of the
use of this material.

A qualified person is one who has skills and knowledge related to the construction and operation of
electrical equipment and its installation, and has received safety training to recognize and avoid the
hazards involved.
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Qualification Of Personnel

Intended Use

Only appropriately trained persons who are familiar with and understand the contents of this manual
and all other pertinent product documentation are authorized to work on and with this product. In
addition, these persons must have received safety training to recognize and avoid hazards involved.
These persons must have sufficient technical training, knowledge and experience and be able to
foresee and detect potential hazards that may be caused by using the product, by changing the settings
and by the mechanical, electrical and electronic equipment of the entire system in which the product is
used. All persons working on and with the product must be fully familiar with all applicable standards,
directives, and accident prevention regulations when performing such work.

This product is a drive for three-phase synchronous, asynchronous motors and intended for industrial
use according to this manual. The product may only be used in compliance with all applicable safety
standard and local regulations and directives, the specified requirements and the technical data. The
product must be installed outside the hazardous ATEX zone. Prior to using the product, you must
perform a risk assessment in view of the planned application. Based on the results, the appropriate
safety measures must be implemented. Since the product is used as a component in an entire system,
you must ensure the safety of persons by means of the design of this entire system (for example,
machine design). Any use other than the use explicitly permitted is prohibited and can result in hazards.
Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel.
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Product Related Information

Read and understand these instructions before performing any procedure with this drive.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Only appropriately trained persons who are familiar with and understand the contents of this
manual and all other pertinent product documentation and who have received safety training to
recognize and avoid hazards involved are authorized to work on and with this drive system.
Installation, adjustment, repair and maintenance must be performed by qualified personnel.
e The system integrator is responsible for compliance with all local and national electrical code
requirements as well as all other applicable regulations with respect to grounding of all equipment.
¢ Many components of the product, including the printed circuit boards, operate with mains voltage.
o Only use properly rated, electrically insulated tools and measuring equipment.
e Do not touch unshielded components or terminals with voltage present.
* Motors can generate voltage when the shaft is rotated. Prior to performing any type of work on the
drive system, block the motor shaft to prevent rotation.
e AC voltage can couple voltage to unused conductors in the motor cable. Insulate both ends of
unused conductors of the motor cable.
e Do not short across the DC bus terminals or the DC bus capacitors or the braking resistor
terminals.
e Before performing work on the drive system:
o Disconnect all power, including external control power that may be present. Take into
account that the circuit breaker or main switch does not de-energize all circuits.
o0 Place a Do Not Turn On label on all power switches related to the drive system.
0 Lock all power switches in the open position.
o0 Wait 15 minutes to allow the DC bus capacitors to discharge.
o Follow the instructions given in the chapter "Verifying the Absence of Voltage" in the
installation manual of the product.
o Before applying voltage to the drive system:
o Verify that the work has been completed and that the entire installation cannot cause
hazards.
o0 If the mains input terminals and the motor output terminals have been grounded and short-
circuited, remove the ground and the short circuits on the mains input terminals and the motor
output terminals.
o Verify proper grounding of all equipment.
o Verify that all protective equipment such as covers, doors, grids is installed and/or closed
Failure to follow these instructions will result in death or serious injury.

Drive systems may perform unexpected movements because of incorrect wiring, incorrect settings,
incorrect data or other errors.

A WARNING

UNANTICIPATED EQUIPMENT OPERATION

o Carefully install the wiring in accordance with the EMC requirements.
e Do not operate the product with unknown or unsuitable settings or data.
e Perform a comprehensive commissioning test.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Damaged products or accessories may cause electric shock or unanticipated equipment operation.

A A DANGER

ELECTRIC SHOCK OR UNANTICIPATED EQUIPMENT OPERATION

Do not use damaged products or accessories.

Failure to follow these instructions will result in death or serious injury.

Contact your local Schneider Electric sales office if you detect any damage whatsoever.
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A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes of control paths and,
for critical control functions, provide a means to achieve a safe state during and after a path failure.
Examples of critical control functions are emergency stop, overtravel stop, power outage and restart.
e Separate or redundant control paths must be provided for critical control functions.

e System control paths may include communication links. Consideration must be given to the
implications of unanticipated transmission delays or failures of the link.

e Observe all accident prevention regulations and local safety guidelines (1).

e Each implementation of the product must be individually and thoroughly tested for proper operation
before being placed into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
(1) For USA: Additional information, refer to NEMA ICS 1.1 (latest edition), Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control and to NEMA ICS 7.1 (latest edition),
Safety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable-
Speed Drive Systems.

NOTICE

DESTRUCTION DUE TO INCORRECT MAINS VOLTAGE

Before switching on and configuring the product, verify that it is approved for the mains voltage

Failure to follow these instructions can result in equipment damage.

The temperature of the products described in this manual may exceed 80 ° C (176 ° F) during
operation.

A WARNING

HOT SURFACES

e Ensure that any contact with hot surfaces is avoided.

e Do not allow flammable or heat-sensitive parts in the immediate vicinity of hot surfaces.
o Verify that the product has sufficiently cooled down before handling it.

o Verify that the heat dissipation is sufficient by performing a test run under maximum load
conditions.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

This equipment has been designed to operate outside of any hazardous location. Only install this
equipment in zones known to be free of hazardous atmosphere.

A DANGER

POTENTIAL FOR EXPLOSION
Install and use this equipment in non-hazardous locations only.

Failure to follow these instructions will result in death or serious injury.
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Machines, controllers, and related equipment are usually integrated into networks. Unauthorized
persons and malware may gain access to the machine as well as to other devices on the
network/fieldbus of the machine and connected networks via insufficiently secure access to software
and networks.

A WARNING

UNAUTHORIZED ACCESS TO THE MACHINE VIA SOFTWARE AND NETWORKS

¢ In your hazard and risk analysis, consider all hazards that result from access to and operation on
the network/fieldbus and develop an appropriate cyber security concept.

o Verify that the hardware infrastructure and the software infrastructure into which the machine is
integrated as well as all organizational measures and rules covering access to this infrastructure
consider the results of the hazard and risk analysis and are implemented according to best practices
and standards covering IT security and cyber security (such as: ISO/IEC 27000 series, Common

o Criteria for Information Technology Security Evaluation, ISO/ IEC 15408, IEC 62351, ISA/IEC
62443, NIST Cybersecurity Framework, Information Security Forum - Standard of Good Practice for
Information Security).

o Verify the effectiveness of your IT security and cyber security systems using appropriate, proven
methods.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

A WARNING

LOSS OF CONTROL

e Perform a comprehensive commissioning test to verify that communication monitoring properly
detects communication interruptions.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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About the Book

At a Glance

Document Scope

The purpose of this document is to show how to configure a Multi-Masters Level Control application with
Service Continuity.

The document is structured in six main parts which are:

e Overview: this part gives an approach of Altivar Process ATV600 capabilities inside process
industry.

e Application Description: this part provides the application and architecture selected for this
application note.

e Prerequisites: this part provides the minimum steps to achieve before starting the Level
Control with Service Continuity commissioning.

e MultiPump Configuration: this part provides the steps to configure the Multi-Drives Architecture
and MultiDrive Link feature.

e Level Control with Service Continuity: this part provides the minimum steps necessary to
configure the Level Control application

e Additional Parameters: this part provides details on parameters which allow advanced
configuration of the Level Control application.

Validity Note

This document is valid for the Altivar Process ATV600 drives.

The technical characteristics of the devices described in this document also appear online. To access
this information online:

Step Action
1 Go to Schneider Electric home page www.schneider-electric.com
2 In the Search box type the part number of a product or the name of a product range.

e Do notinclude blank spaces in the model number/product range.

e To get information on grouping similar modules, use asterisks (*).

3 If you entered a part number, go to the Product Datasheets search results and click on
the part number that interests you.

If you entered the name of a product range, go to the Product Ranges search results
and click on the product range that interests you

4 If more than one part number appears in the Products search results, click on the part
number that interests you

5 Depending on the size of your screen, you may need to scroll down to see the data
sheet.

6 To save or print a data sheet as a .pdf file, click Download XXX product datasheet.

The characteristics that are presented in this manual should be the same as those characteristics that
appear online. In line with our policy of constant improvement, we may revise content over time to
improve clarity and accuracy. If you see a difference between the manual and online information, use
the online information as your reference.
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http://www.schneider-electric.com/

Related Documents

Use your tablet or your PC to quickly access detailed and comprehensive information on all our

products on www.schneider-electric.com

The internet site provides the information you need for products and solutions

e The whole catalog for detailed characteristics and selection guides

eThe CAD files to help design your installation, available in over 20 different file formats

o All software and firmware to maintain your installation up to date

oA large quantity of White Papers, Environment documents, Application solutions, Specifications...
to gain a better understanding of our electrical systems and equipment or automation

o And finally all the User Guides related to your drive, listed below:

Title of Documentation

Reference Number

Catalog :
Altivar Process ATV600 variable speed drives

DIA2ED2140502EN (English),
DIA2ED2140502FR (French)

ATV600 Getting Started

EAV63253 (English), EAV63254 (French),
EAV63255 (German), EAV63256 (Spanish),
EAV64310 (ltalian), EAV64298 (Chinese)

ATV600 Getting Started Annex (SCCR)

EAV64300 (English)

ATV630, ATV650 Installation Manual

EAV64301 (English), EAV64302 (French),
EAV64306 (German), EAV64307 (Spanish),
EAV63257 (ltalian), EAV64317 (Chinese)

ATV600 Programming Manual

EAV64318 (English), EAV64320 (French),
EAV64321 (German), EAV64322 (Spanish),
EAV64323 (ltalian), EAV64324 (Chinese)

ATV600 Modbus Serial Link Manual (Embedded)

EAV64325 (English)

ATV600 Ethernet Manual (Embedded)

EAV64327 (English)

ATV600 Ethernet IP - Modbus TCP Manual
(VW3A3720, VW3A3721)

EAV64328 (English)

ATV600 BACnet MS/TP Manual (VW3A3725)

QGH66984 (English)

ATV600 PROFIBUS DP manual (VW3A3607)

EAV64329 (English)

ATV600 DeviceNet manual (VW3A3609)

EAV64330 (English)

ATV600 PROFINET manual (VW3A3627)

EAV64331 (English)

ATV600 CANopen manual (VW3A3608, 618, 628)

EAV64333 (English)

ATV600 Communication Parameters

EAV64332 (English)

ATV600 Embedded Safety Function manual

EAV64334 (English)

Altivar Process Drive Systems — Installation manual

NHA37119 (English), NHA37121 (French) ,
NHA37118 (German), NHA37122 (Spanish),
NHA37123 (Italian), NHA37130 (Chinese),
NHA37124 (Dutch), NHA37126 (Polish),
NHA37127 (Portuguese), NHA37128 (Russian),
NHA37129 (Turkish)

ATV660 Handbook

NHA37111 (English), NHA37110 (German)

ATV680 Handbook

NHA37113 (English), NHA37112 (German)

ATV600F, ATV900F Installation Instruction sheet

NVE57369 (English)

ATV600, ATV900 ATEX manual

NVE42416 (English)

EAV64367 01
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http://www.schneider-electric.com/
http://www.schneider-electric.com/en/download/document/DIA2ED2140502EN/
http://www.schneider-electric.com/en/download/document/DIA2ED2140502FR/
http://www.schneider-electric.com/ww/en/download/document/EAV63253
http://www.schneider-electric.com/ww/en/download/document/EAV63254
http://www.schneider-electric.com/ww/en/download/document/EAV63255
http://www.schneider-electric.com/ww/en/download/document/EAV63256
http://www.schneider-electric.com/ww/en/download/document/EAV64310
http://www.schneider-electric.com/ww/en/download/document/EAV64298
http://www.schneider-electric.com/ww/en/download/document/EAV64300
http://www.schneider-electric.com/ww/en/download/document/EAV64301
http://www.schneider-electric.com/ww/en/download/document/EAV64302
http://www.schneider-electric.com/ww/en/download/document/EAV64306
http://www.schneider-electric.com/ww/en/download/document/EAV64307
http://www.schneider-electric.com/ww/en/download/document/EAV63257
http://www.schneider-electric.com/ww/en/download/document/EAV64317
http://www.schneider-electric.com/ww/en/download/document/EAV64318
http://www.schneider-electric.com/ww/en/download/document/EAV64320
http://www.schneider-electric.com/ww/en/download/document/EAV64321
http://www.schneider-electric.com/ww/en/download/document/EAV64322
http://www.schneider-electric.com/ww/en/download/document/EAV64323
http://www.schneider-electric.com/ww/en/download/document/EAV64324
http://www.schneider-electric.com/ww/en/download/document/EAV64325
http://www.schneider-electric.com/ww/en/download/document/EAV64327
http://www.schneider-electric.com/ww/en/download/document/EAV64328
http://www.schneider-electric.com/en/download/document/QGH66984/
http://www.schneider-electric.com/ww/en/download/document/EAV64329
http://www.schneider-electric.com/ww/en/download/document/EAV64330
http://www.schneider-electric.com/ww/en/download/document/EAV64331
http://www.schneider-electric.com/ww/en/download/document/EAV64333
http://www.schneider-electric.com/ww/en/download/document/EAV64332
http://www.schneider-electric.com/ww/en/download/document/EAV64334
http://www.schneider-electric.com/ww/en/download/document/NHA37119
http://www.schneider-electric.com/ww/en/download/document/NHA37121
http://www.schneider-electric.com/ww/en/download/document/NHA37118
http://www.schneider-electric.com/ww/en/download/document/NHA37122
http://www.schneider-electric.com/ww/en/download/document/NHA37123
http://www.schneider-electric.com/ww/en/download/document/NHA37130
http://www.schneider-electric.com/ww/en/download/document/NHA37124
http://www.schneider-electric.com/ww/en/download/document/NHA37126
http://www.schneider-electric.com/ww/en/download/document/NHA37127
http://www.schneider-electric.com/ww/en/download/document/NHA37128
http://www.schneider-electric.com/ww/en/download/document/NHA37129
http://www.schneider-electric.com/ww/en/download/document/NHA37111
http://www.schneider-electric.com/ww/en/download/document/NHA37110
http://www.schneider-electric.com/ww/en/download/document/NHA37113
http://www.schneider-electric.com/ww/en/download/document/NHA37112
http://www.schneider-electric.com/ww/en/download/document/NVE57369/
https://www.schneider-electric.com/en/download/document/NVE42416/

Title of Documentation Reference Number

SoMove : FDT SoMove FDT
(English, French, German, Spanish, Italian, Chinese)
Altivar Process ATV600 : DTM ATV6xx_DTM_ Library EN (English to be installed first)

ATV6xx DTM_Lang_FR (French),
ATV6xx DTM_Lang DE (German),
ATV6xx DTM_Lang_SP (Spanish),
ATV6xx DTM_Lang_IT (Italian),

ATV6xx DTM_Lang CN (Chinese)

Application Note: QGH36060 (English)
ATV600 Multi Drives Booster Control Optimized

Application Note : QGH36059 (English)
ATV600 Multi Drives Standard Level Control

Application Note: QGH36061 (English)

ATV600 Multi-Masters Booster Control Pressure

Feedback with Service Continuity

Application Note: EAV64367 (English)

ATV600 Multi-Masters with Optimized Level Control
You can download these technical publications and other technical information from our website at
https://download.schneider-electric.com

Terminology
The technical terms, terminology, and the corresponding descriptions in this manual normally use the
terms or definitions in the relevant standards.

In the area of drive systems this includes, but is not limited to, terms such as error, error message,
failure, fault, fault reset, protection, safe state, safety function, warning, warning message, and
So on.

Among others, these standards include:

e |EC 61800 series: Adjustable speed electrical power drive systems

e |EC 61508 Ed.2 series: Functional safety of electrical/electronic/programmable electronic
safety-related

e EN 954-1 Safety of machinery - Safety related parts of control systems

e ENISO 13849-1 & 2 Safety of machinery - Safety related parts of control systems.
e |EC 61158 series: Industrial communication networks - Fieldbus specifications

e |EC 61784 series: Industrial communication networks - Profiles

e |EC 60204-1: Safety of machinery - Electrical equipment of machines — Part 1: General
requirements

In addition, the term zone of operation is used in conjunction with the description of specific hazards,
and is defined as it is for a hazard zone or danger zone in the EC Machinery Directive (2006/42/EC)
and in 1ISO 12100-1.

Contact Us

Select your country on: www.schneider-electric.com/contact

Schneider Electric Industries SAS
Head Office

35, rue Joseph Monier

92500 Rueil-Mailmaison

France
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https://www.schneider-electric.com/en/download/document/EAV64367/
https://download.schneider-electric.com/
http://www.schneider-electric.com/contact

Part |

Overview

What is in This Part?

This part contains the following topics:
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Introduction

About This Application Note
The goal of this Application Note is to provide a commissioning procedure to configure a Multi-Masters
with Optimized Level Control application.

This Application Note does not cover all the use cases and cannot be considered as a substitution of
the ATV600 Programming Manual.

For more details about the Level Control function embedded on Altivar Process ATV600 drives, refer to
the ATV600 Programming Manual, see “Related documents” .

14 EAV64367-01 06/2018



Level Control

About Level Control

Level Control has a relevant role in process industry. Altivar Process ATV600 drives provides energy
optimization and monitoring features required for this kind of application.

Level Control Applications

Level Control is used in several pumping processes.

Application example for Water and Waste Water, where Level Control can be used depending of the
Level Control mode:

Filling Level Control Process:

Intake Stations

Watar Water
treatrmant distribution
plants Crasalination networks

Tank or baastar WEISILEIC'-'{EI bes
siatian collection
Treatmeant plant Household networks

Puimping and
racovaring siation

Naiural Waslewalar
arvironmant traatmeant

Rastauration in
natural environmsnt

Wastewater
treatment

PESS0UNCE

plants
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Emptying Level Control Process:

Lifting Station

Water
distribution

Desalination networks

Wastewater
collection
networks

Tank or bocater
slation
Treatmant plant Househaold

Purmping and

recovaring station Lifting station

Matural Waslawalar
environmani tfreatmant

Rastauration in
natural environmeani

‘Wastewater

freatment
plants
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Multi-Pump System Architectures

About Multi-Pump System Architectures

Several Multi-Pump System Architectures exist in process industry. Altivar Process ATV600 drives can
be used in several architectures.

Supported Multi-Pump Architectures

The following table shows the Altivar Process ATV600 capabilities for integration into Multi-Pump

Architectures:

= )

Single Drive Multiple Drives Multiple Drives & Service
continuity
3 phases supply s M ultiDrive Link

- -
LB |

Run

order

Variable Direct on Line Direct on Line
Speed Pump Pump Pump 0

—

This architecture can be found on
simple installations.

It provides basic control of the complete
installation with a single drive.

The Altivar Process ATV600 drive is
able to control up to 5 direct on line (or
Starter controlled) pumps in addition to
the variable speed one.

This architecture can be found in
advanced installations.

It provides advanced control of the
complete installation including all
the variable speed drives.

The Master drive can control up to 5
Slaves through Multi-Drive Link
technology.

In Multiple Drives architecture,
sensors are wired to the Master
(continuous black line in the
schema)

NOTE: Altivar Process ATV600
drives must be linked together
through a Dual Port Ethernet
fieldbus module (VW3A3721)
plugged on each Altivar Process
ATV600.

This architecture can be found in
advanced installations where service
continuity is needed.

It provides advanced control of the
complete installation including all the
variable speed drives.

The drives on the installation can act
as Master, Master or Slave, or Slave
only through Multi-Drive Link
technology.

In Multiple Drives & Service
Continuity, sensors are wired to the
Master and to the Redundant Master
(continuous and dotted black line).

NOTE: Altivar Process ATV600
drives must be linked together
through a Dual Port Ethernet fieldbus

module (VW3A3721) plugged on
each Altivar Process ATV600.

EAV64367 01
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Optimized Level Control

About Optimized Level Control

This strategy defines the right number of pumps to start and the optimal speed which corresponds to
the minimum energy consumed by the pumps during a filling or emptying process. The advantage of
this strategy is that the pumps are always running at the optimal point during the filling and emptying
process.

To operate at optimal System Working Point (System BEP), it is needed to indicate static head of the
system by configuring [Min Delivery Heigt] L L 4 J and [Max Delivery Heigt] L L dK

e If delivery height is not specified, system will work at “pump BEP” instead of “system BEP”.

e If only one of delivery height min or max is specified, the other one will be calculated taking
into account estimation of the height of the tank deduced from sensor and tank configuration.

e When delivery height is constant whatever the tank level is, both min and max delivery heights
must be specified.

Start / Stop Levels

In optimized level control, start and stop level have to be configured on levels on which the first pump
start and last pump will stop with [Level 1st Pump Start] L ~ L [ and [Level 1st Pump Stop] L PL .

The following figure shows the configuration of the start and stop level for an emptying process:

Leval (%)
100 =+
A
a0 4+
Optimized
number of
T vanable pumps
Lel 1 30—
LPL ! 20 4 *
A
All pumips
10+ stoppad
0 4+ Y
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“System BEP” and “Pump BEP”

Pump BEP

The pump Best Efficiency Point is the working point of the pump curve where the efficiency is
maximized.

Pump BEP is found without knowledge of discharge height and whatever are the friction losses.
System BEP

The system Best Efficiency Point is the working point of the system curve where the energy
consumption per unit of volume is minimized.

System BEP is found by taking into account friction losses of the system, based on knowledge of
discharge height.

Diagram
The following diagram shows the difference of working area for “System BEP” (in green) and “Pump
BEP” (in magenta):

Head {m}
&0
MO |

o —

A

20 | —" -

i0

o "

Flow (m™h}

Efficiancy (%}
100

80
&0 ; *

40

20—

1]

o 5 10 15 20 25 an kL] 40
Enargy Consumption Flaw {mrth}
Indication KWhim)

0.5
0.4 1

ol |

0.z

0.1 | -———'—'—"'“’HHH

] & 10 15 20 25 a0 a5 40

Flows {mth}

Note: If the optimal speed at “system BEP” is lower than [Low Speed] L 5 F, the system will
run at [Low Speed] L 5 F. It typically occurs when the static head of the system is too low.

EAV64367 01
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Disturbance Flow Compensation

In Optimized Level Control strategy, disturbance flow is compensated by delivering a minimum flow
depending on the estimated disturbance flow. Then the system working point will be a compromise
between energy optimization and covering of disturbance flow.

Disturbance flow is estimated from:

eTank level measured by the pressure or level sensor
eTank volume

eInstallation flow (measured or estimated)

20 EAV64367-01 06/2018



Part Il

Application Description

What is in This Part?

This part contains the following topics:

EAV64367 01
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Application Description

Introduction

This Application Note describes an emptying level control application with 3 Altivar Process ATV600
variable speed drives.

The following parts of this Application Note describe the commissioning procedure for this architecture.

Application Description

The architecture used as example for this application note is the following:

o A tank with a useful height of 5m.
3 Altivar Process ATV600 variable speed drives connected through MultiDrive Link:
0 One drive is configured as master only,

0 The two other drives are redundant master (Master or Slave). One by one, one of
them will act as master if the current drive acting as master is not available.

3 Ethernet/IP / ModbusTCP fieldbus modules, VW3A3721.
3 Pumps and their associated electrical motors.
o3 Level sensors (4-20mA, 0-10m)

The following figure shows the water architecture used in this application note:

Water
Treatment
100% = 5m  w==q Plant
Tank
Usefull
High : ;
0% - Om — t RN

Pump 1 Pumg 2 Pump 3

Motor Characteristics

The following table gives the motor characteristics used in this application.

You can write the value for your application on the Customer Value column

Parameter

Application Note Value

Customer Value

Motor standard

50 Hz

Nominal power 5.5 kW
Nominal voltage 400 Vac
Nominal current 11.20 A
Nominal frequency 50.0 Hz
Nominal speed 2,930 rpm

22
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Pump Characteristics

The following table gives the pump characteristics used in this application.

You can write the value for your application on the Customer Value column

Point Application Note Value Customer Value
Flow Head Power Flow Head Power
(m3/h) (bar) (kW)
1 154 4.60 3.79
2 21.0 4.40 4.42
3 37.8 3.38 5.82
4 41.5 3.00 5.97
5 455 2,52 6.12
BEP 32.2 3.82 5.47
The following pump curve shows the selected points for this Application Note:
v NPSH
[+ 4
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9 I O 5 [isfas
REQUIRED 77" 1+ .
G 3 t1of 30
2 15 15
60 [ —— —— —to Lo Lo
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e I P ST N '
Lot 1 ” | ] O | N . ~ C AR
= 45 | I?Brlnrr;[?l.{lli‘; W 'E——/\ L _:)‘«0 _,_§__q¢}\ i }0&0 50 r 450
L i =, NESSEENS 17~
= [165mm(6.50") h_'¢; < }r Y e oA "ty 25 3759
o P / == gt o o E
2 e e = e e I N R N NS S
o F152mm(6.00") AL 1 P ANy L 2
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Wiring

What is in This Chapter?

The following part of this application Note describes the wiring procedure for this architecture

24
Wdo

Sysiam
Start
W Orchar

s MuitiCirive Link

0O1: Run Ornder
o1
Level Sansors
A-FIrmdy
Hom a3
Al
Al3

100%, - 1 1 1

Bmy e

et

Tank

Usafull

e alﬁ qjﬁ! aliﬁ'

0% - — = Fumg 1 Pumg 2 Pumg 3

Om
The following table gives the range value according to the sensor type:
You can write the value for your application on the Customer Value column

Analog Sensor Range Value

Input .
P Application Note Customer Value
Sensor Process Sensor Process
Al3 Level Sensor 4-20 mA
0-10m 0-10m
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Part Il

Prerequisites

Introduction

This part describes the initial steps to do before configuring the Level Control application.

The parameter values given in this part correspond to the architecture selected for this Application Note.

NOTE: Settings may vary according to the architecture needs.

NOTE: Before starting the drive configuration, verify that the drive is reset to factory settings.

What is in This Part?

This part contains the following topics:

Y oY o] o] [Tor=Nilo] g IS T =] =T ox (o] o W SRRSO USRTTN 26
[\V[o) (o g @fo] a1ile [0 = o] o ISP EEPT P 27
High and Low Speed ConfIQUIatioN ............eeiiiiiaiiiei et a e 28
System UNitS CUSTOMIZAION. ....... ettt e e e e et e e e e e s e ebeeeee e e e e eanneeee 29
Command and REFEIENCE .........cciiiiiiiiiie e 30
g LT Lo A ST= 1] o PRSP 31
PUMP CRAraCLEIISTICS ....vvviiiieiiiiiiiiiet ettt e e e e a e e e s st e e e e e e s st a e e e e e e s snnsaraaeeeas 33
FIOW ESHIMATION ..ottt e e e e e s e e st e e e e nnnnees 35
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Application Selection

Overview

The macro-configuration menu allows you to select the appropriate application functions.

This selection gives access to the dedicated functions and associated parameters.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the application selection parameter to be
performed on each drive used in this application:

Step

Action

1

Go to [Complete Settings] L 5 £=» [Macro Configuration] 1L - menu

RO 00Hz 0004 Term ROY 0 0Hz
[ O e k]

Q.00 Term
1173

Main rmenu Complete setiings

2 Dazhboard 5. hdacro Configuration

2 Diagnostics ‘ 52 hotor parameters
% 4 Dizplay 53 Define system units

5 54 Sensorz Azzignment

& Communication 55 Command and Refere.

Driwe Id o) o)

Set [Application Selection] AP P E to [Pump Level Control] L EVEL

RDY 0.0Hz

Application

Generic Purmp Control

Fump Le rol
Fump Booster Contral
Generic Fan Contral

26

EAV64367-01 06/2018




Motor Configuration

Overview

The motor parameters must be set to allow optimized motor control performance.

The parameters have to be entered according to the motor nameplate.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the motor parameters to be performed on
each drive used in this application:

Step Action
1 Go to [Simply start] 54 5- menu.
ROV 0.0H: 0004 _ Tem

Idain menu

1 Sirr tart
2 Daszhboard
2 Diagnostics
4 Dizplay
& Complete settings
DOt 1d <
2 Set the motor parameters according to the motor nameplate:

e [Motor Standard] & F ~ : [50 Hz IEC] 50
e [Nominal Motor Power] n P r: 5.50 KW
e [Nom Motor Voltage] un 5: 400 Vac

e [Nom Motor Current] nL ~ : 11.20 A

e [Nominal Motor Freq] F - 5: 50.0 Hz

e [Nominal Motor Speed] n 5 P: 2,930 rpm

RO 00Hz Q00 Tern
= — 1172

Mo Motor Woltage 400y

Mo Maotor Current 11208
Marminal Motor Freq a0 OHz

Mominal Motor Speed 2530mpm

1S.Star1 JLMymenu JLMDd.p.J

3 Set [Autotuning] £ u n to [Apply Autotuning] YE 5.
RO 0.0Hz Q008 Term RDY Q04 0004 Term
[E—11:23 [E—05:12
Simply start Autotuning
Maominal Motor Speed 2930mm Mo action v
2i2Mire Caontrol 2ire Cantrol ‘ Apply Autotuning
Max Frequency 50 .0Hz Erage Autotuning

Autotuning Mo action

Autotuning Status Mot Done

.LS.Start JLMymenu JLMod.p.J

4 Verify the good direction of the motor
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High and Low Speed Configuration

Overview

It is advisable to configure a low speed of the pump to respect the operating speed limits of the pump.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the high and low speed parameters to be

performed on each drive used in this application:

Step Action
1 Go to [Simply start] 54 5- menu, [Low Speed] L 5 P parameter
ROY +30 0O He O'O%A_@ _-r%r,:.gz RO +I0 0 Hz O.O%A_E'_T_?gr:'gz
hain menu Simply start
1 art Motar Th Current 11590
2 Dazhboard ‘ Acceleration 100=
+‘L‘r 2 Diagnostics Decelerstion
4 Dizplay p : z
& Complete settings High Speed 50 0Hz
Dt 1d < IS.Start JLMymenu JLMod.p. _J
2 Set[Low Speed] L 5P to 30.0 Hz:
RO +20.0Hz 0002 Term
B —[=—15:02
ed
0 e 0
Hz
hdit: 0.0 hda50.0
< >
3 Go to [Simply start] 54 5- menu, [High Speed] H5 P parameter
ROY +30 0 Hz o_oc.); A—EI _T%r,:-gz RO +30.0He O.O%A_E'_Tfsn:-gz
hdain menu Simply start
1 Simply start Mlotor Th Current
z Dashboard ‘ Acceleration
+‘L‘r 2 Diagnostics Deceleration
4 Dizplay Low Speed
5 Complete settings High Speed
DiHve I1d @ -LS.Start JL_Mymenu JLMod.p. J
4 Set [High Speed] H5 P to 50.0 Hz:
RO +30.0Hz 0004 Term
o —E—1502
High Speed
50 | ] 0
Hz
hin: 30,0 w500
£ >

28
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System Units Customization

Overview

The Altivar Process ATV600 drive offers the possibility to have customized units for your application.

You will have to set your pressure unit according to your application.

This menu is used to customize the following units:

. Pressure
e Flow
e  Temperature

e  Currency

Step-by-Step Configuration

The following table gives the step-by-step configuration of the system units to be performed on each

drive used in this application:

Main menu

1 Simply start

2 Dashboard .
3 Diagnostics ._-_:E:

4 Dizplay

Drive Id &

Step Description
1 Go to [Complete Settings] L 5 E - menu, [Define system units] 5o L - submenu.
ROY 0.0Hz 000a _ Term ROY 0.0Hz 000a _ Term

Complete settings

Macra Configuration
Motor parameters

Define

Sensars Assignment

Command and Refere.

2 Set the following parameter values:

RDY 0.0Hz 0008

Term
[ —03:01

Flow rate unit 0.1 rmidfth

Temperature unit 01°c
Currency unit ligt Euro
2

e [Psensorunit] 5uPr:[01Bar] 0 IbAr
e [Flowrateunit] 5uFr:[0.1m3/h] 0 IN3R
e [Temperatureunit] 5wk P:[0.1°C] O IC

e [Currencyunitlist] 5ul u:[Euro] Eurao

EAV64367 01
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Step-by-Step Configuration

Command and Reference

Overview

The Altivar Process ATV600 drive offers several command and reference channels.

This menu is used to customize these channels according to the application needs.

In this Application Note, we use the factory setting configuration of Altivar Process ATV600: the
command and reference value come from terminals. According to this setting value, the drive will take
into account the run command coming from the digital inputs (in this application: DI1).

The following table gives the step-by-step configuration of the command and reference value
parameters to be performed on each drive used in this application:

Step Action
1 Go to [Complete Settings] L 5 E- menu, [Command and Reference] L ~ P -
submenu.
ROY 00Hz 0008 Term ROY 0.0Hz 0002, Term
= — 0813 = —05:01
hain rmenu Complete gs
1 Simply start 5.2 Motor parameters
2 Dazhboard 53 Define systerm unite
2 Diagnostics 5.4 Senszors Assigniment
4 Digplay 5.5 Cornmand and Fefere.
5 Complete seftings 55 Fump functions
Drive Id L L)
2 Set [Ref Freq 1 Config] Fr Ito[AIl] A + 1.
RDY 00Hz 000 Term
= — 03:01
RefFreq 1 Config
Al v
AlZ
Al

RefFreg-Rmt.Term
Ref. Fregtdodbus

30
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Ethernet Settings

Overview

Step-by-Step Configuration

MultiDrive Link feature of Altivar Process ATV600, equipped with VW3A3721 Ethernet modules, allows
controlling the drives of your application using an Ethernet link between your drives.

The drives of an application have to be on the same Ethernet network.

NOTE: The Ethernet settings configuration can also be done automatically using a DHCP or a BOOTP
server like a PLC.

The following table gives the step-by-step configuration for the Ethernet settings to be performed on
each drive used in this application:

Set [ETH Option IP Mode] 11 10 to
[Fixed] MTA A wu,

Set [IP address] to0 192.168.0.11

Set [Mask] to 255.255.255.0

Set [Gateway] to 0.0.0.0

Step Action
1 Go to [Communication] [ o M= [Comm parameters] L 1 P=>» [Eth Module Config]
EEo menu
ROY 0.0H: 0004 _ Term AOY 0. 0He 000s  Term
s IV - - — 104
Main menu 5 —
2 Diagnostics
% 5 Complete zettings
& Communication
7 File management
Drive Id an a8
ROY 00Kz Q.00 erm
hadbus SL
Embd Eth Canfig
Eth hodule Config
<
2 On drive 1, configure the Ethernet settings:
ROY 0.0Hz 000s _ Term
o —E—12:1E6
e Set [ETH Option IP Mode] 11 10 to
[Fixed] TA A w, P——
e Set[IP address] to0 192.168.0.10 IP address 192.168.0.10
e Set[Mask] to 255.255.255.0 Mask 29525852550
o Set[Gateway] to 0.0.0.0 Gatewsy 0000
b
3 On drive 2, configure the Ethernet settings:
ROY 0.0Hz

0008 Term
o —=—121E

Eth Module Config
DEYIZE MAME
ETH Cption IP Mode Fixed
IF address 152 168.0.11
Mask 2552552550
Gateweay Q000
2
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Step

Action

4 On drive 3, configure the Ethernet settings: ROY 0.0Hz 0008 Term
Eth Module Co nﬁ o
e Set[ETH Option IP Mode] .11 10 DEYICE MNAME
to [Fixed] NTAA u, ETH Optian IP Wode Fixed
e Set[IP address] to 192.168.0.12 IP address 182.168.0.12
e Set[Mask] to 255.255.255.0 Mask 2552552550
e Set[Gateway] to 0.0.0.0 Gateway 0000
<
5 Restart the drives to take into account the Ethernet settings.

32
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Pump Characteristics

Overview

In order to use the Level Control Optimized, you have to configure the pump characteristics.

For Level Control Optimized, we use the Power, Head and Flow characteristics. These data are
supplied by the pump manufacturer and are necessary to know the performances of a pump at a given

speed.

For further information, you can refer to the ATV600 Programming Manual.

Step-by-Step Configuration

The following table gives the step-by-step configuration for the pump characteristics to be performed on
each drive used in this application:

Step Action
1 Go to [Complete settings] L 5 £ =» [Pump functions] PF £ = [Pump
characteristics] PLC r
RO 0.0Hz 0008 Term
B —1i0:47
Main menu 5
1 Simply start 53 Define system units
2z Daszhboard ‘ 5.4 Senszors Assignment
2 Diagnostics 55 Cornmand and Refere
4 Dizplay 55
Drive Id £
RO 0.0Hz 0008 Term Term
- = —11:06
Purp functions
FID contraller
Furnp characteristics #
Purnp start stop
Fipefill
Priming purmp ctrl
@
2 ° Set [MOde] FLMto [PHQ] FHAY ROY 00Hz 0.00 2, Termn
0 —[=—12:24
Mo
HQ
P
3 e Set[Pump Speed] PL 5F to 2900 RDY 0.0Hz 0008 _ Term
rpm Pump characte
Fump Speed +2500 rprm
4 ° Set [Flow at BEP] PL b 9 to 32.2 ROy (0 Hz 010008, Term
3 B —E—1335
m3/h Purmp characteriztics
urnp characteriztics
e Set[Head BEP] PL b H to 3.8 bar
e Set[Power BEP] PL P 10547 KW  pymp Speed +2000 rpm
Flow at BEP +32 2wk
Head BEF +3.82 bar
Power BEP +5.47 Kk
o
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Step

Action

5 Repeat the step 4) for the 5 points:
e [Flowl] PLY Ito[Flow5] PL 95
e [Head 1] PLH Ito[Head 5] PLH5S
e [Powerl] PLP [to[Power5] PLP5
6 Set [Pump Curve Activate] PL Ato[Yes] HE 5
RDY Q.0Hz Q00 Term
0 —E—13438
Pump Cunie ate
7 Check that the [Status] PL 5 is setto [Active] AL E +V E
RDY 0.0Hz 000 & Term
— = — 1638
Fump chara
IMode PHQ
Fump Cunie Activate Yes
Pump Speed +2800 prn
Flow 2t BEF +322mh
o
NOTE: If the [Status] P L 5 is setto [Failed] F A . L E d, verify that your data are
consistent
Go to [Dashboard] 4 5 H menu
On pump tab:
e press F4,
e Select Power vs Flow,
e Ensure that the displayed curve is consistent to your pump manufacturer
ROY 0 0Hz 000 Term ROV 00Hz 0008 Term curves.
B — = —15:31 _— B —=E—15:21
Pump Screen
Nb of Starts o poe
Efficiency
owver v Flow # +4.48
Head vz Flow +0 i N
Efficiency vs Flow +0 +27.5 554 i
1 Pump  Jl contol | Energy ] .
10 Repeat the step 9) with the:

e Head vs Flow,
e  Efficiency vs Flow

34
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Flow Estimation

Overview
This function allows the estimation of the flow of a pump using the predefined pump curves HQ or PQ
entered by the user.
It is necessary to calibrate the function with:
e [Power Dynamic Gain] P E C: to define a correction gain applied to the estimated power from
the drive.

e [Power Static Offset] P E o: to define a correction offset applied to the estimated power from
the drive.

To calibrate the function, use the following method:

e Correction according to the nominal pump curve.

Step-by-step Configuration

The following table gives the step-by-step configuration for the Flow Estimation to be performed on
each drive used in this application, one by one:

Step Action
1 Go to [Complete settings] L 5 £ =» [Pump functions] P F £ = [Flow estimation]
SFE

Set [Flow Estimation Mode] F E 1 to [PQ] P 9

On a stabilized system, run the pump at its minimum speed.

4 Adjust, if necessary the [Power Static Power (kW)
Offset] P E o in order to have the point on A
the curve using the [Power vs Flow]

curve in the [Dashboard] 4 5 H menu.
FED

! i

Flow {m’h}
5 Run the pump at its nominal speed.
6 Adjust, if necessary the [Power Dynamic ~ Fawar (ki)
Gain] P E G in order to have the point on A
the curve using the [Power vs Flow] PEG
curve in the [Dashboard] d 5 H menu. 5
Flaw {m’fh}
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Part IV

MultiPump Configuration

Introduction

This part describes the steps to perform in order to use the MultiDrive Link feature of Altivar Process
ATV600.

The parameter values given in this part correspond to the Multi Drives architecture selected for this
Application Note.

NOTE: Settings may vary according to the architecture needs.

What is in This Part?

This part contains the following topics:

PUMP SYSIEM AICHITECIUIES .....eeiie et e e e et e e e e e e et be e eeeeeeans 37
MultiDrive LinK CONfIQUIALION ......ccciiiiiiiiieee ettt e st e e e e e s e et e e e e e e e s snntbaeeeaeeeans 38
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Pump System Architectures

Overview
The Altivar Process ATV600 drive can be used in several pump architectures.
This menu is used to select and configure one of the following architectures:

e Single Drive: one Altivar Process ATV600 and up to 5 fixed speed pumps.
e  Multi Drives: one Master Altivar Process ATV600 and up to 5 Slaves Altivar Process ATV600.
e  Multi Masters: Up to 6 Altivar Process ATV600 that can act as Masters or Slaves.

In this Application Note, the selected architecture is Multi Masters.

Step-by-Step Configuration

The following table gives the step-by-step configuration for the selection of Pump System Architecture
to be performed on each drive used in this application:

Step Action
1 Go to [Complete settings] L 5 £=>» [Pump functions] P F £=» [Level Control]
L V L = [System architecture] TP 9 menu
ROY 00Hz 000 Term
=—1017
kain menu 5
1 Simply start ] Define system units
2 Daszhboard 5.4 Senszors Azsignment
2 Diagnostics ‘ 55 Command and Refere.
4 Dizplay 5.6 Pump functions
; a7 FPurnp monitoring
<
RO Q.0Hz 0.002 Term
=} —15:4E6
Systern Architecture
Contro Fump Sygtern Archi Single Drive
Mb Of Fumps 1
Pump start stop - Purnps Configuration
Frirming pump ctrl Pump Cyecling Mode Runtime
Lead Pump Altern. Mo
I System | Cantral PR
2 Set [Pump System Architecture] TP 5 A to [Multi Masters] AV 5dr
RO 0.0Hz Q008 Term
o —=—14:38
Purmp
Single Drive
hulti Drives
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MultiDrive Link Configuration

Overview

The MultiDrive Link needs to be configured on each drive to define if the device in the application acts
as Master or Slave.

In this Application Note, one drive acts as Master and the two other drives act as Master or Slave.

There are two different step-by-step configurations:

e One for the master drive (primary master);

e One for each redundant master.

In this application, no drive is acting as slave only.

Master Step-by-Step Configuration

The following table gives the step-by-step configuration of the MultiDrive Link on Primary Master:

Step Action
1 Go to [Complete settings] L 5 £=>» [Pump functions] P F £=> [Level Control] L VL
=> [System architecture] 1P 9=>» [Multidrive Config] MPV L menu
RO 0 0Hz 000 Term RO 0 0Hz 000 Term
=—10:17 E—10:17
hlain menu Complete
1 Simply start 53 Define systern units
z Dashboard 54 Senzors Aszighment
= Diagnostics 55 Caommand and Refers .
4 Dizplay 55 Purmp functions
5 Complete settings 57 Purnp maonitoring
Driwe Id O <
RO 0.0Hz 000 2, Term
RO 0 0Hz 000e Term 0 —FE—14:42
— 1 et I Systern Architecture
Purnp functions -
| evel Control F'urr'||:| ::!,.-:z:tem Archi hdulti Masters
Purmp characteristics Multidrive Caonfig
Pump start stap Purmps Configuration
Friring purnp ctrl Purmp Cycling Mode Runtirne
Purmp Auto Cyeling (e
I System I Comtrol APR -
2 Configure the parameters:
RO 0.0Hz Q008 Term

e Set [M/P Device Role] MPdE to
[Master Only] MTASE I,

e Set[Nb of Devices] MTPL n to 3,
e Set[M/P DeviceID] NG 1dto 1.

Mb of Devices 3
MWIP Device (D 1
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Redundant Master Step-by-Step Configuration

The following table gives the step-by-step configuration of the MultiDrive Link on Redundant Masters:

Step Action
1 Go to [Complete settings] L 5 £=>» [Pump functions] PF £=> [Level Control] L VL
=> [System architecture] 1P 9=>» [Multidrive Config] MPV L menu
RDY 0.0H: 0008 _ Term ROY 0Otz 0004, Torm,
Main menu
1 Simply start 53 Define systerm units
2 Dazhboard - 54 Sensors Assighment -
% = Diagnostics 55 Comrmand and Fefere
4 Display Fump func 3
i 57 Fump monitaring
Drive Id o
RO +20.0Hz .00 Term
RO 0.0Hz Q008 Terrm B —E—14:54
= — 1021 ;
evel G hlulti Masters
Fump characterigtics ‘ d
Purmp start stap Pumps Configuration
Fritning purnp ctrl Pump Cycling hMode Runtime
Purmp Auta Cyeling (e}
I System I Control APR
2 Configure the parameters:
e Set[M/P Device Role] MFPJE to RDY 0 Ote 0% 5 _TEIT
[Master or Slave] MASEE 2, Multidrive Canfig
e Set[M/P DevicelD] NG idto2, ik D e faster o
b of . Mb of Devices 3
e Set[Nb of Devices] MPL n to 3. MIP Device ID -
3

Repeat the operation on the other redundant masters by incrementing the [M/P Device
ID] NG +d value.
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Part V

Level Control Configuration

Introduction

This part describes the steps to do in order to configure the Level Control application.
The parameter values given in this part correspond to the architecture selected for this Application Note.

NOTE: Settings may vary according to the architecture needs.

What is in This Part?

This part contains the following topics:

Level Control MOde SEIECHON ..........coiiiiiiiiiiic et 41
ST=] Yol g @] 01T [V =11 o] o N PR TRT ST 42
Tank Height CONfIQUIALION .........ciuiiiiiiie et e e e e r e e e e s et a e e e e e s e esnnaes 44
Level Control Strategy CoNfIQUIAtioN ...........ooiiuiiiiiiriaa e a e e 45
Start / Stop Levels COoNfIgUIation ...........ccuuviierieiiiiiieier e e e e e s r e e e e e s erbrreeeeas a7
Delivery Height CONfIQUIALION .........oieeiiiii et e e e e e e e e 48

40 EAV64367-01 06/2018



Level Control Mode Selection

Overview

Two Level Control mode selections can be selected on Altivar Process ATV600, filling or emptying

mode.

In this Application Note, the Level Control mode selected is emptying.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the Level Control mode selection to be
performed on the primary master drive and the redundant master drives.

Step

Action

1

Go to [Complete settings] L 5 £=» [Pump functions] P F £=> [Level control] L V L
menu = [Level Control] L L [ tab:

ROY 0.0Hz 0008 Term RDY 0.0Hz 0008 Term
= — 10 =—10:17

Main menu

1 Simply start

53 Define gystern units
2 Dashboard - 54 Senzors Aszignment ‘
3 Diagnostics 55 Caommand and Refers.

4 Dizplay

Fump functions

& Complete 57 Purmp maonitaring

RO 000Hz 0002, Term

ROY 0.0Hz 0002, Term

Pump characteristics

Pump start stop

Priming purmp ctrl

System l Control Lewels APA

Set [LevelCtrl Mode] L L 1 to [Emptying] EMNPEY:

RO 0.0Hz 0,00, Term
o =132

LevelCtrl hMode
Mo
Filling

EAV64367 01
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Sensor Configuration

Overview

Altivar Process ATV600 drive supports three sensor types to manage the tank level in a Level Control
application:

e Level switches

e Level sensors

e Pressure sensors

In this Application Note, the sensor used is a Level Sensor with the following specifications: 4-20mA for
0-10m.

Sensor Type Configuration

On the primary master drive and the redundant master drives, configure the sensor type as below:

Step Action
1 Go to [Complete settings] L 5t = [Pump functions] P F £ =» [Level control] L VL
menu =» [Level Control] L L [ tab
ROY 010Hz Q00 Term RO 0 0He 0008 Term
E—1047 E—{017

fain menu
1 Simply start 53 Define systerm units
z Dazhboard - 54 Senszors Assignment ‘
2 Diagnostics 55 Command and Refere..
4 Dizplay Fump functions

5 Complete settings a7 Purnp monitoring

RO 0.0Hz 0008, Term
=102

Furnp functi

Le lode

= i ode Empiying
Furnp characteristics ‘ LevelCtrl hb of Pumps 0
Fump start stop LevelCtrl Senzor Type

Level Switches

Friming purnp ctrl LevelCirl Strategy Switches
LevelCtrl Stop Mode Individual Stop
[ gvsten Nl contal J| Lewels | PR
2 Set [LevelCtrl Sensor Type] L L n E to [Level Sensor] LEVEL.
RDY 0.0Hz 000 Term
0 —E—11:54

Pressure senzar
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Sensor Assignment and Configuration

For the primary master drive and the redundant master drives, the following table gives the step-by-step
configuration of the sensor used:

Step Action
1 Go to [Complete settings] L 5 £ = [Pump functions] P F £ menu = [Level control]
LVL =>[Level Control] LL L tab
RDY 0.0Hz Q00 Term ROY 0.0Hz 000 Term
[ —10:17 [m—10:17
fain menu
1 Simply start 53 Define system units
z Dazhboard ‘ 54 Senzors Azzignment -
2 Diagnostics 55 Command and Refere..
4 Dizplay Pump functions
ettin 57 Pump monitoring
@
ROY 0.0Hz 0002, Term
= —03:1
Level Control LevelCtrl Mode Emptying
Fump characteristics ‘ LevelCtrl Mb of Pumps o]
Fump start stop LevelCtrl Sensor Type Level Senzor
Friming purnp ctrl { g
Empty Tank Level
System l Control
2 Set [Level Sensor Assign] to [Al3]
RO Term
[m} — 1205
Mot Configured
Al
AlZ
AlVirtual 1
3

In [AI3 Configuration] L L A 3 configure the following parameters:

ROY 0.0Hz 0008 Term.
e Set[AlI3 Type] A + Ik to[Current] OA, AI3 Configuration ]

e Set[AI3Min. Value] L r L 3 to 4.0 mA, 415 Type Current
AlZMin Walue 40w
e Set[AI3 Max Value] L r H 3 to 20 mA, AI2 Max Value 20.0m
e Set[AI3 Lowest Process] A +3 J o0, A3 Lowest Process o
e Set[AI3 Highest Process] A « 3K to Al Highest Process +1000
1000. <

NOTE: The lowest and highest process values entered correspond to the minimum and
maximum values of the sensor. As the sensor type used is a level sensor, the unit here
is in 0.01m.

EAV64367 01
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Tank Height Configuration

Overview

The tank height has to be configured to establish a correspondence between the sensor configuration
and the real tank height.

In this Application Note, the tank height is 5m which is lower than the maximum value of the level
sensor used.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the tank height configuration to be performed
on the primary master drive and the redundant master drives:

Step Action

1 Go to [Complete settings] L 5 £=» [Pump functions] P F E=>» [Level control] L V L
menu =» [Level Control] L L [ tab

RDY 0.0Hz Q008 Term RO 0.0Hz Q00 Term
= —10:17 = —1i0:17
1 Bimply start 53 Define system units
2 Dazhboard a4 Senzors Azzignment
% 3 Diagnostics ‘ 55 Command and Refere., -
4 Dizplay Purmp fun
: settings a7 Pump rmonitoring

=vel| Contral

LevelCtrl Senzar Type Level Senzor

Furmp characteristics Level Senzor Assign Al
Furmnp start stop - Al Canfiguration
Ernpty Tank

Fritning pump ctrl ]

Full Tank Level 0.00m

| Systen | contal J| Lewsls | aFR

2 Configure the height of the tank:
e Set[Empty Tank Level] L L E Jto 0.00 m,
e Set[Full Tank Level] L L EK to 5.00 m.

RO (0.0Hz Q00 Term
= — 0131 %

Full Tank Level +500m
LevelCtrl Strategy Standard
LevelCtrl Low Speed 35.0Hz
LwICtrl Randorm Factor 00w

System l Control Lewels AFR
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Level Control Strategy Configuration

Overview

Altivar Process ATV600 offers 3 different strategies for Level Control applications:

e [Switches]t r A d strategy, based on level switches.
e [Standard]b A5 [ strategy, based on analog level.
e [Energy Optimized] A dV strategy, based on analog level and installation flow.
In this Application Note, the [Energy Optimized ] A d V strategy is used as analog level and

installation flow are available.

This strategy consists in the internal calculation of the optimal velocity profile which corresponds to the
minimum energy consumed by the system during a filling or emptying process. The system runs at an
optimal working point during the filling or emptying process.

To perform this strategy, following data are required:

e Validated pump curve characteristics (Hn, Pn, Qn at nominal speed). The pump curves must
be configured previously in the [Pump characteristics] PL - - menu; pump
parameterization is valid if the pump curve status [Status] PL 5 equals to [ACTIVE]

ACE (VE.

e Estimated or measured installation flow.
e  The volume of the tank [Tank Volume] L L E V.

e The minimum delivery height of the system [Min Delivery Height]L L J 4 and the maximum
delivery height of the system [Max Delivery Height] L L dK .

Note: In the case of a multidrive architecture, if the installation flow is not measured it can be estimated
from the pump flows themselves generally estimated by each drive from pump curves.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the level control strategy to be performed on
the primary master drive and the redundant master drives:

Step Action
1 Go to [Complete settings] L 5 £=>» [Pump functions] P F £=> [Level control] L V L
menu = [Level Control] L L [ tab
ROY 00Hz 000 Term RDY 0.0Hz 000a Term
=—1017 =—10:17
kain menu Complete settings
1 Bimply start 53 Define system units
2 Daszhboard LX) Senzors Azzignment
3 Diagnostics ‘5.5 Comrand and Refere -
4 Display 55 Purmp functions
; 87 Fump monitaring
Driwe Id - <
RO 00Hz 0002 Term RDY 0.0Hz 0008 Terrm
[=F—10:21

=—15:23

Level Control

Al3 Configuration

Fump characteristics

Empty Tank Lewvel 0.00m
Pump start stop ‘ Full Tank Level +5.00m
Pritning purmp ctrl B E nergy U

Leve v 0y
Inzt. Flow Assign. Mot Gonfigured

Swyetern l Conral Lewalz APR

w
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Step Action
2 Set [LevelCtrl Strategy] L L 5 E to [Energy Optimized] Ad V.
RO 0.0z 000s _ Term
= —1E:25
3 Set [Inst. Flow Assign.] F 5 IA to [Est. System Flow] 5L 5F

RO +30.0Hz 0002, Term
= — 0747

Level Contral

Al3 Configuration

Empty Tanlk Level Q.00
Full Tank Level +5.00m
LevelCtrl Straten Energy COptimized

Inst, Flow n.

System )| Contral J Level= | aPR

w
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Start / Stop Levels Configuration

Overview
In optimized level control strategy, only two levels must be configured:
e The level on which the first pump starts. It corresponds to [Level 1st Pump Start] L -~ L [/
parameter.

e The level on which the last pump stops. It corresponds to [Level 1st Pump Stop] L PL |/
parameter.

The unit of these parameters is in percentage of the total tank height.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the start / stop levels to be performed on the
primary master drive and the redundant master drives:

Step Action

4 Go to [Complete settings] L 5 £=>» [Pump functions] P F £=> [Level control] L V L
menu = [Level Settings] L L L tab

ROY 00Hz 0008 Term
= —10:

Main menu

1 Simply start 5.3 Define systermn units

z Dazhboard 54 Sensors Assighment
z Diagnostics - 55 Cormmand and Refere. -
4 Digplay 5.6 Pump functions

57 Pump maonitaring

@

RDY 0.0Hz 0004 Term ROY 0.0Hz 0004 Term
= —10:21 = — OE:02

Level 15t Pump Start

Purnp characteristics Level 1¢t Pump Stop 00
Purnp start stap ‘

Friming purmp ctrl

| system ]| Contral J| Leves | APR

5 Configure the start and stop level:
e Set[Level 1st Pump Start] L ~ L I to 30%,
e Set[Level 1st Pump Stop] L PL [ to 20%.

Q.00 Term
= —0E 03

[ System ]l Contral J| Lewels ] aPR
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Delivery Height Configuration

Overview

To operate at System Best Efficiency Point, it is needed to configure the static head of the system by
configuring [Min Delivery Height] L L d 4 and [Max Delivery Height] L L JK.

If these parameters are not configured, the system will operate at Pump BEP instead of System BEP.

If only one of these parameters is configured, the other one will be calculated, taking into account the
height estimation of the tank, based on sensor or tank configuration.

When the delivery height is constant whatever the tank level, the [Min Delivery Height] L L d 4 and
[Max Delivery Height] L L dK must be configured.

In this Application Note, the calculation of [Min Delivery Height] L L d J and [Max Delivery Height]
L L dK is done as follows for an emptying process:

A

LLdJ
= Hd

LLCdK =hd

100% —

0% — ¥

hd: Discharge height when tank is empty.

Hd: Discharge height when tank is full.

Step-by-Step Configuration

The following table gives the step-by-step configuration of the level control strategy to be performed on
the primary master drive and the redundant master drives:
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Step

Action

1 Go to [Complete settings] L 5 £=>» [Pump functions] P F £=> [Level control] L V L
menu = [Level Control] L L L tab
ROY
1 Simply start &2 Define system units
2 Dashboard 5.4 Senszors Assignment
3 Diagnastics - 55  Command and Refere, ‘
4 Dizplay 3
5 nplete .
fdin De v Height
Purnp characteristics Mdax Delivery Height 5.00m
Purnp start stop - LevelCirl Low Speed 35 01z
Prirming purmp ctrl LwlCtrl Randor Factar Q0%
hdin Lwl Switch Aszzign Mot Azzigned
Systarn l Coniral Leuelz AFR
2 Configure the delivery height:

e Set [Min Delivery Height] L L 4 J to 0.01 m,

e Set[Max Delivery Height] L L dK to 5.00 m.

RO 0.0Hz 0.00a, Term
E—18:12

B 1 rm

ight 5.00m

LevelCtrl Low Speed 35 .0Hz
LvICtrl Random Factor Q0%

fline Lwl Switch Azsign Mot Azsigned

System |c:ontm| JL Lewels J AFR .
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Part VI

Additional Parameters

Introduction

This part describes the additional steps that can be performed to optimize the Optimized Level Control
application behavior.

In factory settings configuration, these parameters allow standard working on the application.
The parameter values given in this part are given as example with their effects on the application.

NOTE: Settings may vary according to the architecture needs.

What is in This Part?

This part contains the following topics:

MultiDrive Link - OptioNal WirNQ ......cccuiiiiee ettt e e et e e e e s e e snrva e e e e e e e 51
MultiDrive Link — Error & Warning Handling............cooooiiiiiiii e 54
System Architecture — Pumps Configuration..............couieiiiiiiiiiiiee et 57
System Architecture — Pump Cycling Parameters ...........ooouiiiiiiaoiiiiieeiee e 58
Level Control — NUMDBDEr Of PUMPS ...ttt e et e e e e e 59
Level Control — RANAOM FACIOT ........cccuiiiiieiiie ettt 60
Level Control — Error & Warning Handling ............cooiiioiiiiii e 61
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MultiDrive Link - Optional Wiring

Overview
The optional wiring is used to:

e Avoid two Masters to be activated simultaneously in case of communication interruption (e.g.
avoid a redundant Master to be activated when another master is still active but not detected
due to communication interruption).

In addition, it allows to:

e Define in which order the masters will be activated (e.g. disabling master function on a drive
while one of the other priority master are activated), in different order than [M/P Device ID]
no .d

e Deactivate lower priority master when a high priority master is activated.

The following diagram shows the optional wiring:

e BALMIDMveE Link
DI Run Cirdar
DI2: [Master Enable Assign]
NMPAOE
AlZ: Outlet Pressure Sensor
R2: [Master Active Assign]
nrNR

24 WA Master Activation 1

Vs WMEZ Master Activation 2
Syslam
Srart
W Ordar
(AL
D1 RIC
= - MAT
| 0 Ve Watear
Treatment
AL
Flant
100% -
E-ITI 9 3
Tank
Usefull
High
D% =
O Furmg 1 Purmp 2 Purmg 3

NOTE: 3 sensors are used here as they are 4-20 mA sensors. If 0-10 Vdc sensors are used, only 1
sensor wired to all the products is needed.
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Step-by-Step Configuration on Primary Master

The following table gives the step-by-step configuration for the optional wiring on Primary Master:

Step Action
1 Go to [Complete settings] [ 5 £=> [Pump functions] P F £=> [Level Control] L V L
=> [System architecture] 1P 9=>» [Multidrive Config] MPV L menu
RO 0.0Hz 0002 Term RO 0.0Hz 0008 Term
= —10:17 = —10:17
1 Simply start 5.3 Define system units
z Dashboard 5.4 Senzors Azsignment
2 Diagnostics 55 Command and Refere -
4 Dizplay 5.6 Furmp fune
5 Co ete ing 57 Purnp manitoring
@
; RO Q.0Hz 0002 Term
56 - 0 —14:42
h - t i ‘ump Systern Archi hulti Masters
ump Characiensics Multidrive Config
F'u-m!: start stop Furmps Configuration
Priming pump ctrl Furmp Cycling Mode Funtime
Fump Auto Cyeling MO
l Syztemn I Control APA
2 Set [Master Active Assign] TP M A to [R2] RDY 0.0k 0008 o om

rc

Mb of Devices

MWIFP Device ID 1
haster Active Azzign Rz
PuwrOin Master Delay 0=
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Step-by-Step Configuration on Redundant Master

The following table gives the step-by-step configuration for the optional wiring on Redundant Master:

Step Action
1 Go to [Complete settings] L 5 £=» [Pump functions] PF £=> [Level Control] L VL
=> [System architecture] 1P 9=>» [Multidrive Config] MPV L menu
RDY 0.0k 0008 _ Term RDY 0.One 000~ Term,
Main menu
1 Simply start 5.3 Define system unitz
> Dashboard -5.4 Senzors Aszignment ‘
% = Diagnostics 5.5 Cormrnand and Refere.
4 Display 5.6 Purnp funct
57 Pump manitoring
Drive Id o
RO +20.0Hz .00 8 Term
RO 00Hz 0.002, Term B —E—14:24
w—E ! 1 Architecture
el Pump Systerm Archi hulti Masters
Pp chara cteristios ‘ fAultidrive Config
Pump start stop Pumps Configuration
Frirning purap ctrl Pump Cycling Mode Runtirme
Purmp Auto Cyeling [
I Svstem I Corndrol APR -
2 e Set[Master Enable Assign] TPME to ¥ 0Ot O s T
[DI2] L 2
e Set[Master Active Assign] MPMAto WS ' :
[RZ] - Mb of Devices 3
WP Device 1D 2
haster Enable Aszign [l
Maszter Active Azsign Rz
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MultiDrive Link — Error & Warning Handling

Overview

It is possible to configure the response to errors that the drives can detect on the MultiDrive Link

architecture.

It is also possible to configure the MultiDrive Link communication timeout according to the network load

of the application.

By default, these error responses are set to ramp stop to avoid water hammer effect.

In this configuration example, the error responses are changed to freewheel stop and the timeout is set

t0 0.20 s.

A [MultiDrive Link Error] M dL F erroris active if the MultiDrive Link architecture is not consistent
(several Masters, several Slaves with same ID) at run command. The drive response to a [MultiDrive
Link Error] MdL F is set with [MultiDrive ErrorResp] M d L b parameter.

The [M/P Device Error] 1P d F error can be active only on a device which acts as a Slave. The drive
response to a [M/P Device Error] 1P dF is set with [M/P Device ErrorResp] 1P d b parameter.

Master Configuration

The following table gives the step-by-step configuration on Master for the MultiDrive Link error and

warning:
Step Action
1 Go to [Complete settings] L 5 £=» [Pump functions] PF £E=>» [Level Control] L V L
=> [System architecture] 1P 9=» [Multidrive Config] TPV L menu, [MultiDrive
ErrorResp] N dL b parameter:
RDY 0.0Hz 0008 Term
=017

Main menu

1 Simply start - 53 Define system units -

2 Dashboard .

; . 54 Sengars Azzignment

& Diagnostics 55 Cormrnand and Refere,

4 Dizplay 5

57 Pump rmonitoring
Drive Id )
RDY 00H 0.004 Term ROY 00He ] 0%A7E155T4
Julti Drives
- utidrive Gonfig -
Pump start stop Pumps Configuration
Friming pump ctrl Purp Cycling Mode Rurtirne
Pump Auta Cycling MO
System AFR
ROV +300h 0004 Term M
@515
Mullidrive Config
MIP Device Raole Master
MNb of Devices 1
MiP Device ID NO
MultiDrive ErorResp
MDL Comm Timeout 0.2
2
2 Set [MultiDrive ErrorResp] MdL b to [Freewheel Stop] n 5 E
RDY 00Hz 0008 Term
[=—03:26

Famp stop

54

EAV64367-01 06/2018



Step Action
3 Set the [MDL Comm Timeout] 1L £ o t00.20 s
ROY 0.0Hz 000a  Term
[} —05:24
Comm Timeout

0.20]
3

hin: .05 b @ 10,00

< >

Slaves Configuration

The following table gives the step-by-step configuration on Slaves for the MultiDrive Link error and

warning:
Step Action
1 Go to [Complete settings] L 5 £=» [Pump functions] PF £E=>» [Level Control] L V L
=> [System architecture] 1P 9=» [Multidrive Config] TPV L menu, [MultiDrive
ErrorResp] NdL b parameter:
ROY 0.0Hz 0002 Term
Sz ROV 0.0k 0004 _ Term
renu = —10-17
* Simply start &3 Diefine system unite
2 Dfashhna.rd 54 Senszars Assignment
& Diagnostics 55 Cormrnand and Refere,
4 Dizplay =
RDY 0.0k
Pump System Archi Julti Drives
utidrive Gonig -
Pump start stop Fumps Configuration
Priming pump ctrl Pump Cycling Mode Runtirme
Pump Auto Cycling MO
System BPR
ROV +300h 0004 Term v
———— R U e R P -
nfig
WP Device Rale Master
MNb of Devices 1
MIP Deviee |0 NO
Rarmp stop
MDL Comrn Tirneout 0.29s
<
2 Set [MultiDrive ErrorResp] MdL b to [Freewheel Stop] n 5 E
RDY 00Hz 0.008 Term
= —03:25
Fre
FPer 5TT
Rarmp stop
3 Set the [MDL Comm Timeout] 1L £ o t00.20 s
RDY 0.0Hz Q00 Term
= — 0324
i ut
0 > 2@
g
hin: 0.05 Kz 10.00
< >
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56

Step

Action

Set [M/P Device ErrorResp] M P d b to [Freewheel Stop] n5E
ROY 0.0 0.00a

Term
= — 03265
lgnore
FPer STT
Famp stop
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System Architecture — Pumps Configuration

Overview
For maintenance purposes, you can interlock a pump locally by activating a digital input.

In this configuration example, a drive will be not available when the digital input DI3 will be inactive.

Step-by-Step Configuration

The following table gives the step-by-step configuration for the Pumps on each drive:

Step Action

5 Go to [Complete settings] L 5 £=>» [Pump functions] P F £E=> [Level control]
L V L =» [System architecture] 1P 9=> [Pump Configuration] P u 1P menu

RO 0.0Hz Q008 Term RO 00Hz Term
= — 1017 40
fain menu Complet 3
1 Simply start 53 Define system units
2 Daszhboard - a4 Senzors Azzignment ‘
3 Diagnostics 55 Caommand and Refere
4 Dizplay *urnp fu g
5 Cornplete settings .
Drive 14
ROY 0.0Hz 0002 Term
= —10:31

Pump System Archi Single Drive

Fump characteristics -Nh Of Pumps 1
Fump start stop

Fumps Configuration

Friming pump ctrl

Pump Cycling Mode Funtime
Lead Pump Altern. o
Tsstem JUCortal J{ Levels ] aFR
6 Set [Pump 1 Ready Assign] TP , Ito[DI3] L . 3.

RO 0 0Hz 000a Term
B [} —o0o0

Fump 1 Ready Azzign i3
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System Architecture — Pump Cycling Parameters

Overview

This functionality allows changing the start order of all available pumps in order to manage their wear.

In this configuration example, the cycling mode is based on running time. The available pump with the
lowest running time is started first and the running pump with the highest running time is stopped first.

Step-by-Step Configuration

Step Action
1 Go to [Complete settings] L 5 £=>» [Pump functions] P F £=> [Level control] L V L =
[System architecture] 1P 9=» [Pump Configuration] P 1P menu
RDY 0.0Hz 0008 Term ROY 0.0Hz 000 Term
= —1017 = —10:17
hain menu 5 Comple I H
1 Simply start 53 Define systerm units
z Daghboard ‘ 54 Senzors Assignment -
2 Diagnostics 55 Command and Refere..
4 Dizplay Purnp func
E a7 FPump monitaring
Drive Id <
RDY 0.0H 000 Term RO 0.0Hz 000 Term
[ — 1071 [=F—11:01
m Architecture
evel Control Pump Systerm Archi Multi Drives
Purnp characteristics ‘ Iultidrive Config
Fump start stop Pumpsz Configuration
Friming pump ctrl *urnp Cycling Mode Funtime
Pump Auto Cycling O
Tsustem [ Conbal ][ Lewas ] &R
2 Set [Pump Cycling Mode] MNP PL to [Runtime] - £ +ME
RDY 0.0Hz 0.00a Term
= —11:0E
FIFO
LIFO
Runtirme
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Level Control — Number of Pumps

Overview

It is possible to have more pumps available than needed in a MultiPump architecture.

This configuration is needed, for example, if you have X pumps declared on the MultiDrive Link
architecture but less than X pumps can cover the needs of the Level Control application.

If the number of pumps declared on the MultiDrive Link is the same as the number of pumps used in the
Level Control application, this parameter can be set to 0.

In this configuration example, the maximum number of pumps used for the Level Control function is set

to 3.

Number of Pumps Configuration

Configure the number of pumps as below:

RDY 0.0Hz 0.004 Term
B — = —11:50
Mb of Pum

in: O [ R

Step Action
1 On master go to [Complete settings] L 5 £=>» [Pump functions] P F £=> [Level
control] L VL menu => [Level Control] L L L tab
RDY 00Hz Q00 Term RDY 0008 Term
E—10:17 5—10:17
fain menu 5 Tiple
1 Simply start 53 Define systermn units
z Dashboard ‘5.4 Sensars Azsignment ‘
= Diagnostics 55 Camrmand and Refere.
4 Dizplay 56 Pump functions
5 Complete settings 57 FPump manitaring
Drive 1d -3
ROY 0.0Hz 0002, Term
= —10:21
Fump functic
e | Emptying
Purnp characteristics ‘ LevelCtrl Nb of Pumps 0
Purnp start stop LevelCtrl Sensor Type  Level Switches
Prirming pump ctrl LevelCtrl Strategy Switches
LevelCtrl Stop Mode Individual Stop
[ Systern ]| Cortrol J Lewals | PR
2 Set [LevelCtrl Nb Of Pumps] LL P~ to 3
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Level Control — Random Factor

Overview

The Level Control random factor allows adding a random start and stopping level to avoid
sedimentation accumulation in the tank.

This parameter is a percentage of [Level 1st Pump Start] L ~ L [ and [Level 1st Pump Stop]
L PL | parameters.

In this configuration example, we set a random factor of 5%. At each start and stop, the drive will select
a random value within this range.

Step-by-Step Configuration

The following table shows the step-by-step configuration of Level Control Random Factor:

Step Action

1 On master, go to [Complete settings] L 5 £=» [Pump functions] PF E=> [Level
control] L VL menu =>» [Level Control] L L L tab

RDY 0.0Hz 0008 Term RO
=017

Q008 Term
= —10:17

1 Simply start 3] Define systerm units
2 Dashboard - 5.4 Sensors Azzignment ‘
% 3 Diagnostics 55 Comrnand and Refere.
4 Display 56 Pump functions
& Complete ze 57 Pump monitoring
Drive Id < o3
ROY 0.0Hz 0002 Term RDY 0.0Hz 0.002 Term

=} — 10021 o — [ —o0.00

Level Control

& i LevelCtrl Sensor Type  Pressure sensar
Fump characteristics Level Senzar Azzign Al

Fump start stop Al Configuratian
Friming pump ctrl . Ornbar
Full Tank Level Orrbar
[ systern [l contal J| Lever= | spR
2 Set [LvICtrl Random Factor] L L ~ X to 5.0%
ROY 00Hz 0002 Term
o —=—13:10
rl Random
@ ] 0
%
hin: 0.0 Mz 1000
< >
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Level Control — Error & Warning Handling

Overview

Altivar Process ATV600 Drives manages several warnings and errors depending on the Level Control
mode selection.

In this Application Note, the possible warning is:

e [High Level Warning] L L H A: this warning is active if the maximum level switch defined by
[Max Level Switch Assign] L LW L is active.

The possible error is:

e [Low Level Error] L L L F: this error is activated if the minimum level switch defined by [Min
Level Switch Assign] L LW H is active.

In factory setting configuration, the Level Control error response is set to ramp stop and can be adjusted
depending on the application needs.

In this configuration example, the minimum level switch is wired to digital input DI5 and maximum level

switch is wired to digital input DI6. The error response is changed to a freewheel stop.

Step-by-Step Configuration

The following table gives the step-by-step configuration for the Level Control error:

Step Action
1 On master go to [Complete settings] L 5 £=>» [Pump functions] P F E=> [Level
control] L VL menu = [Level Control] L L [ tab
ROY 0.0He 0008 _ Term ROV 0.0Hz 000a _ Term

0:17 [=r—10:17
Main rmenu ettinO s

1 Sirmply start

53 Define systermn units

2 Dazhboard 54 Senszors Aszignment -
2 Diagnostics 55 Command and Refere.

4 Display

Pump funct

57 FPump manitaring

RO 0Hz Q00s Terrm
B — [} — 0000

Level Control

LevelCtrl Senzor Type  Presszure zenszor

Purnp characteristics Level Senzor Azzign Al
Purnp start stop Al Configuration

Prirming pump ctrl Empty Tank Level Crnbar
Full Tank Level Ornbar
[ System | Contal J| Lewals | APR
2 Set [LevelCtrl Error Resp] L L F b to [Ramp stop] ~ TP
RDY 0.0Hz Q.00 2, Term
—E— {70z

LevelCtrl Error

lgnore
Freewheel Stop
Per5TT

Famp stop
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Part VII

Parameters Table

Introduction

The part shows all the parameters modified to allow configuration of the Level Control application.

What is in This Part?

This part contains the following topics:

ParameEter TabIE ......oovviiiiee ettt e e e e e e e e aaeaeas 63
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Parameter Table

Parameter List Used in this Application Note

The following table shows all the parameters modified to allow configuration of the Level Control
application.

You can write the value for your application on the Customer value column.

You can use the SoMove Altivar Process ATV600 : DTM to store the configuration.

Menu

Parameter

Application Note
Setting

Customer values

Drive 1 : Drive 2 :
Master Master or
Slave

Drive 3 :
Master or
Slave

[Simply start]

[Motor Standard]
BEFr

[50 Hz IEC] 50

[Nominal Motor 5.50 kW

Power] nPr

[Nom Motor Voltage] 400 Vac
unb

[Nom Motor Current] 11.20 A

n E r

[Nominal Motor Freq] 50.0 Hz
Fr5

[Nominal Motor 2,930 rpm

Speed] n 5P

[Motor Th Current] 11.20 A
TEH

[Acceleration] AL C 100s

[Deceleration] dE L 100s

[Low Speed] L 5P 30.0 Hz

[High Speed] H5 P 50.0 Hz

[Macro [Application [Pump Level

Configuration]

Selection] APPE

Control] LEVEL

[Define system

[P sensor unit]

[0.1Bar] O IBLAF

units] SuPr
[Flow rate unit] [0.1 m3/h]
SuFr goin3aH
[Sensors [Ref Freq 1 Config] [AlIL] A . 1
Assignment] Fr i
[Eth Module [ETH Option IP Mode] [Fixed] MARu
Config] [IP address] 192.168.0.xx®
[Mask] 255.255.255.00
[Pump [Mode] PL T [PHQ] PHH
characteristics]  Ip mp Speed] PLS P | 2900 pm ®
[Flow at BEP] PL LT | 32.2@
[Head BEP] PLCEH 3.820
[Power BEP] PL P& 5.47@)
[Flow 1] PL T ... 15.4@
[Flow 5] PC A5 21.0@
37.8@
41.5@
45,50
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Menu

Parameter

Application Note
Setting

Customer values

Drive 1: Drive 2 : Drive 3 :
Master Master or Master or
Slave Slave
[Head 1] PLH I... 4.60@
[Head 5] FLHS 4.40@
3.380@
3.00@
2.520
[Power 1] 3.79@
FLCPFP I..[Power 5] 4.420)
PLP5 5.82)
5.97@
6.12@
[Level Control] [Pump System Archi] [Multi Masters]
nNFsA nV5dr

[M/P Device Role]
NPdE

[Master Only]
MASE I, [Master

or Slave]
NMASEEZ and
[Master or Slave]
NMASEEZW

[Nb of Devices] 3

NPCn

[M/P Device ID] 1,2and 3W

nG .d

[MultiDrive ErrorResp]
ndLk

[Freewheel Stop]
n5SE

[MDL Comm Timeout]
NLEo

0.20s

[M/P Device
ErrorResp] NP db

[Freewheel Stop]
n5SE

[Pump Cycling Mode] [Runtime]
nPPC rtNE
[LevelCtrl Mode] L L 1 | [Emptying]
ENPEY
[LevelCtrl Nb of 3

Pumps] LLFPn

[LevelCtrl Sensor
Type]l] LL nE

[Level sensor]
LEVEL

[Level Sensor Assign]
LLCSA

[AIL]A + 3

[AI3 Type] A . JE

[Current] OA

[AI3 Min. Value] 4.0 mA
CrL3

[AI3 Max Value] 20.0 mA
CrH3

[AI3 Lowest Process] 0
A.3d

[AI3 Highest Process] | 1000
A 3K

[Empty Tank Level] 0.00m
LCEJ

[Full Tank Level] 5.00m
LLCEK

[Level 1st Pump Start] | 30%

L~L I
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Menu

Parameter

Application Note
Setting

Customer values

Drive 1 : Drive 2 : Drive 3 :
Master Master or Master or
Slave Slave
[Level 1st Pump Stop] | 20%
LPL I
[LevelCtrl Strategy] [Energy

LLCSE

Optimized] AdV

[Inst. Flow Assign.]
F5 IR

[Est. System Flow]
SLSF

[Min Delivery Height] 0.01m
LCdJd

[Max Delivery Height] 5.00 m

LLCdK

[LvICtrl Random 5.0%

Factor] L L r X

[Min Lvl Switch
Assign] L LWL

[Max Lvl Siwtch
Assign] L CWH

[LevelCtrl Error Resp]
LLCFEB

[Ramp stop] ~IP

NOTE: -®: Depends on the drive: Master or Slaves.
-@): Supplied by the pump manufacturer.
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