






























































































































































































































































































































































































































































































































































































































































































































































































































































	1 Introduction to the Application Guide
	1.1 Version History
	1.2 Purpose of this Application Guide
	1.3 Intended Audience
	1.4 Additional Resources
	1.5 Safety Symbols

	2 Introduction to iC7-Hybrid
	2.1 Overview

	3 Grid Converter Application Software Overview
	3.1 Introduction to Grid Converter Application Software
	3.2 Supported Fieldbus Communication Protocols
	3.3 Security Features
	3.4 Grid Converter Operation Modes
	3.5 Operating Principles
	3.5.1 Island Mode
	3.5.2 Droop Control (Microgrid Control)
	3.5.3 Droop Control with Base Load
	3.5.4 PQ Control
	3.5.5 DC-link Voltage Control (AFE Control Mode)
	3.5.6 AC Current and Power Control
	3.5.7 DC Current and Power Control
	3.5.8 DC-link Current Control with Customizable Droop Curve

	3.6 Control Mode Prioritization
	3.7 DC-Link Overvoltage and Undervoltage Control
	3.8 Current Limits and Short-Term Current Injection
	3.9 Grid Supervision
	3.9.1 Overvoltage Supervision
	3.9.2 Undervoltage Supervision
	3.9.3 High Frequency Supervision
	3.9.4 Low Frequency Supervision

	3.10 Digital Potentiometer for Grid Frequency and Voltage Reference
	3.10.1 Grid Frequency Potentiometer
	3.10.2 Grid Voltage Potentiometer

	3.11 Paralleling Grid Converters
	3.11.1 Drooping When Paralleling with a Common DC-Link

	3.12   THD(u) Compensation
	3.13 Transformer-Interactive Control
	3.14 Black Start and Blackout Prevention
	3.15 Mains Voltage Sensorless and Sensored Operation
	3.15.1 Line Filter Energization and Transformer Magnetization
	3.15.2 Closed Loop AC Voltage Control

	3.16 External Grid Synchronization
	3.17 Start and Stop
	3.17.1 Start and Stop Sequences
	3.17.2 Starting when DC-Link Pre-charging Ready is the MCB Closing Mode
	3.17.3 Starting when Filter Energization Ready is the MCB Closing Mode


	4 Control Places
	4.1 Overview of Control Places
	4.2 Control Place Selection
	4.3 I/O Control
	4.3.1 I/O Control Operation Mode Forcing

	4.4 Fieldbus Control
	4.4.1 Fieldbus Control Word and Bit Descriptions
	4.4.2 Fieldbus Status Word and Bit Descriptions
	4.4.3 Microgrid Control Word and Bit Descriptions
	4.4.4 Custom Status Word and Bit Descriptions

	4.5 Local Control
	4.6 PC Control
	4.7 Continue Operation

	5 Configuration Examples
	5.1 Configuring Basic Converter Settings
	5.1.1 Setting Up the Converter Using the Control Panel
	Prerequisites:

	5.1.2 Setting up the converter using MyDrive Insight
	Prerequisites:


	5.2 Configuring Grid Limits
	5.3 Configuring the Operation Mode and References
	5.3.1 Configuring DC-Link Voltage Control
	5.3.2 Configuring Island Mode
	5.3.3 Configuring Droop Control (Microgrid Mode)
	5.3.4 Configuring Droop Control with Base Load
	5.3.5 Configuring PQ-Control (Active and Reactive Power Control)
	5.3.6 Configuring the DC-Link Current/Power Control
	5.3.7 Configuring AC Current/Power Control

	5.4 Configuring Short Term Current Injection
	5.5 Configuring DC-Link Voltage Limit Control
	5.6 Configuring Main Circuit Breaker and Pre-Charging

	6 Menu Structure
	6.1 Understanding Application Menu Structure
	Application Menu Structure
	6.1.2 Understanding Data Types

	6.2 Monitoring
	6.2.1  Basic Monitoring
	6.2.2 Control Mode and Reference Monitoring
	6.2.3 Limit Monitoring
	6.2.4 Start and Stop Monitoring
	6.2.5 Control Place Monitoring
	6.2.6 Converter Output Monitoring
	6.2.7 Grid Monitoring
	6.2.8 DC-Link Monitoring
	6.2.9 Converter Control Monitoring
	6.2.10  Protection Monitoring
	6.2.10.1 Measured Temp. Protection Status
	6.2.10.2 Supervision Monitoring

	6.2.11 Custom Status Word Monitoring
	6.2.12 Power Unit Monitoring
	6.2.13 Cooling Fan Monitoring
	6.2.14 Fieldbus Process Data Monitoring
	6.2.15 I/O and Relay Status
	6.2.16 Temperature Measurement Status
	6.2.17 Voltage Measurement Status

	6.3 Parameters
	6.3.1 Basic Parameters
	6.3.2 Control Mode and References
	6.3.2.1 Control Mode
	6.3.2.2 Grid Frequency Reference
	6.3.2.3 Grid Voltage Reference
	6.3.2.4 Grid Current Reference
	6.3.2.5 Grid Power Reference
	6.3.2.6 DC-link Voltage Reference
	6.3.2.7 DC-link Current Reference
	6.3.2.8 DC-link Power Reference

	6.3.3 Limits
	6.3.3.1 Grid Current Limit
	6.3.3.2 Grid Power Limit
	6.3.3.3 Short Term Current Injection
	6.3.3.4 DC Link Voltage Limiters

	6.3.4 Digital and Analog Inputs
	6.3.4.1 Digital Inputs
	6.3.4.2 Analog Inputs

	6.3.5 Digital and Analog Outputs
	6.3.5.1 Digital Outputs
	6.3.5.2 Delayed Digital Outputs
	6.3.5.3 Analog Outputs

	6.3.6 Start and Stop Settings
	6.3.6.1 Start Settings
	6.3.6.2 Quick Stop
	6.3.6.3 Pre Charge
	6.3.6.4 Main Circuit Breaker
	6.3.6.5 LCL-Filter Energization

	6.3.7 Control Places
	6.3.7.1 Control Place Settings
	6.3.7.2 Local Control
	6.3.7.3 I/O Control
	6.3.7.4 Fieldbus Control

	6.3.8 Converter Control
	6.3.8.1 Modulation
	6.3.8.2 Advanced Grid Control
	6.3.8.3 Advanced DC-link Control

	6.3.9 Protections and Responses
	6.3.9.1 General Settings
	6.3.9.2 Misc. Responses
	6.3.9.3 External Event
	6.3.9.4 Cooling Monitor
	6.3.9.5 Measured Temp. Protection
	6.3.9.6 Thermistor Monitoring
	6.3.9.7 Live Zero
	6.3.9.8 Fieldbus Protections
	6.3.9.9 HMI Connection Loss
	6.3.9.10 Cooling Fan Supervision
	6.3.9.11 Limit Supervision
	6.3.9.12 Grid Frequency Supervision
	6.3.9.13 Grid Voltage Supervision
	6.3.9.14 Missing Grid Phase
	6.3.9.15 Pre Charge Monitoring
	6.3.9.16 Surge Protection

	6.3.10 External Grid Synchronization

	6.4 Maintenance & Service
	6.4.1 Software Information
	6.4.2 Events
	6.4.2.1 Event Simulation

	6.4.3 Operational Counters

	6.5 Customization
	6.5.1 Basic Settings
	6.5.2 Control Panel
	6.5.2.1  Readout Screen 1
	6.5.2.2 Readout Screen 2

	6.5.3 Custom Status Word

	6.6 Option Board Settings
	6.6.1 I/O and Relay
	6.6.1.1 I/O and Relay Status
	6.6.1.2 Digital Inputs/Outputs
	6.6.1.3 6.6.1.3 Analog Inputs/Outputs

	6.6.2 Temperature Measurement
	6.6.2.1 Temperature Measurement Status
	6.6.2.2 Temperature Inputs
	6.6.2.2.1 Input T4
	6.6.2.2.2 Input T8
	6.6.2.2.3 Input T 12
	6.6.2.2.4 Input T16
	6.6.2.2.5 Input T20


	6.6.3 Voltage Measurement
	6.6.3.1 Voltage Measurement Status
	6.6.3.2 Voltage Input X52
	6.6.3.3 Voltage Input X53


	6.7 Connectivity 
	6.7.1 Integrated Communication
	6.7.2 Communication Interfaces
	6.7.2.1 Host Settings
	6.7.2.2 Ethernet Interface X0
	6.7.2.2.1 IPv4 Settings
	6.7.2.2.2 IPv4 Status
	6.7.2.2.3 Ethernet Interface X1/X2 Settings
	6.7.2.2.3.1 IPv4 Settings
	6.7.2.2.3.2 IPv4 Status

	6.7.2.2.4 Ethernet port X0
	6.7.2.2.4.1 X0 Settings

	6.7.2.2.5 Ethernet port X1
	6.7.2.2.5.1 X1 Settings

	6.7.2.2.6 Ethernet port X2
	6.7.2.2.6.1 X2 Settings

	6.7.2.2.7 Port Mirroring

	6.7.2.3 Protocols
	6.7.2.3.1 PROFINET®
	6.7.2.3.1.1 Status

	6.7.2.3.2 Modbus® TCP




	7 Parameter Descriptions
	7.1 How to read Parameter Descriptions
	7.2 Monitoring (Menu Index 1)
	7.2.1 Basic Monitoring (Menu Index 1.1)
	7.2.2 Control Mode and Reference Monitoring (Menu Index 1.2)
	7.2.3 Limit Monitoring (Menu Index 1.3)
	7.2.4 Start and Stop Monitoring (Menu Index 1.4)
	7.2.5 Control Place Monitoring (Menu Index 1.5)
	7.2.6 Converter Output Monitoring (Menu Index 1.6)
	7.2.7 Grid Monitoring (Menu Index 1.7)
	7.2.8 DC-Link Monitoring (Menu Index 1.8)
	7.2.9 Converter Control Monitoring (Menu Index 1.9)
	7.2.10 Protection Monitoring (Menu Index 1.10)
	7.2.10.1 Measured Temp. Protection Status (Menu Index 1.10.1)
	7.2.10.2 Supervision Monitoring (Menu Index 1.10.2)

	7.2.11 Custom Status Word Monitoring (Menu Index 1.11)
	7.2.12 Power Unit Monitoring (Menu Index 1.12)
	7.2.13 Cooling Fan Monitoring (Menu Index 1.13)
	7.2.14 Fieldbus Process Data Monitoring (Menu Index 1.14)

	7.3 Parameters (Menu Index 2)
	7.3.1 Basic Parameters (Menu Index 2.1)
	7.3.2 Control Mode and References (Menu Index 2.2)
	7.3.2.1 Control Mode (Menu Index 2.2.1)
	7.3.2.2 Grid Frequency Reference (Menu Index 2.2.2)
	7.3.2.3 Grid Voltage Reference (Menu Index 2.2.3)
	7.3.2.4 Grid Current Reference (Menu Index 2.2.4)
	7.3.2.5 Grid Power Reference (Menu Index 2.2.5)
	7.3.2.6 DC-link Voltage Reference (Menu Index 2.2.6)
	7.3.2.7 DC-link Current Reference (Menu Index 2.2.7)
	7.3.2.8 DC-link Power Reference (Menu Index 2.2.8)

	7.3.3 Limits (Menu Index 2.3)
	7.3.3.1 Grid Current Limit (Menu Index 2.3.1)
	7.3.3.2 Grid Power Limit (Menu Index 2.3.2)
	7.3.3.3 Short Term Current Injection (Menu Index 2.3.3)
	7.3.3.4 DC Link Voltage Limiters (Menu Index 2.3.4)
	7.3.3.4.1 Undervoltage Limit Controller (Menu Index 2.3.4.1)
	7.3.3.4.2 Overvoltage Limit Controller (Menu Index 2.3.4.2)


	7.3.4 Digital and Analog Inputs (Menu Index 2.4)
	7.3.4.1             Digital Input Selection List
	For selection of digital inputs, a dynamically generated selection list of available terminals is generated based on the slot number of the I/O & Relay option board. For example, a snapshot of possibly available options seen through MyDrive Insight with a single I/O & Relay option board of slot 202 is shown in the following image:
	/
	7.3.4.2 Digital Inputs (Menu Index 2.4.1)
	7.3.4.3 Analog Inputs Selection List
	For selection of analog inputs, a dynamically generated selection list of available terminals is generated based on the slot number of the I/O & Relay option board. For example, a snapshot of possibly available options seen through MyDrive Insight with a single I/O & Relay option board of slot 202 is shown in the following image:
	/
	7.3.4.4 Analog Inputs (Menu Index 2.4.2)

	7.3.5 Digital and Analog Outputs (Menu Index 2.5)
	7.3.5.1 Digital Outputs Selection List
	For selection of digital outputs, a dynamically generated selection list of available terminals is generated based on the slot number of the I/O & Relay option board. For example, a snapshot of possibly available options seen through MyDrive Insight with a single I/O & Relay option board of slot 202 is shown in the following image:
	/
	7.3.5.2 Digital Outputs (Menu Index 2.5.1)
	7.3.5.3 Delayed Digital Outputs (Menu Index 2.5.2)
	7.3.5.4 Analog Outputs Selection List
	For selection of analog outputs a dynamically generated selection list of available terminals is generated based on the slot number of the I/O & Relay option board. For example, a snapshot of possibly available options seen through MyDrive Insight with a single I/O & Relay option board of slot 202 is shown in the following image:
	/
	7.3.5.5 Analog outputs (Menu Index 2.5.3)

	7.3.6 Start and Stop Settings (Menu Index 2.6)
	7.3.6.1 Start Settings (Menu Index 2.6.1)
	7.3.6.2 Quick Stop (Menu Index 2.6.2)
	7.3.6.3 Pre Charge (Menu Index 2.6.3)
	7.3.6.4 Main Circuit Breaker (Menu Index 2.6.4)
	7.3.6.5 LCL-Filter Energization (Menu Index 2.6.5)

	7.3.7 Control Places (Menu Index 2.7)
	7.3.7.1 Control Place Settings (Menu Index 2.7.1)
	7.3.7.2 Local Control (Menu Index 2.7.2)
	7.3.7.3 I/O Control (Menu Index 2.7.3)
	P 2.7.3.6 I/O Droop Control Forcing Input  No. 338
	Set the digital input for forcing operation mode to Droop when selected control place is I/O.
	P 2.7.3.6 I/O Droop Base Load Control Forcing Input No. 339
	P 2.7.3.6 I/O PQ Control Forcing Input   No. 340
	Set the digital input for forcing operation mode to PQ when selected control place is I/O.
	P 2.7.3.6 I/O DC-Link Voltage Control Forcing Input  No. 341
	Set the digital input for forcing operation mode to DC-Link Voltage Control when selected control place is I/O.

	7.3.7.4 Fieldbus Control (Menu Index 2.7.4)

	7.3.8 Converter Control (Menu Index 2.8)
	7.3.8.1 Modulation (Menu Index 2.8.1)
	7.3.8.2 Advanced Grid Control (Menu Index 2.8.2)
	7.3.8.3 Advanced DC-link Control (Menu Index 2.8.3)
	7.3.8.4 Power Unit Settings (Menu Index 2.8.4)
	7.3.8.5 Cooling Fan Control (Menu Index 2.8.5)
	7.3.8.6 LCL-Filter (Menu Index 2.8.6)

	7.3.9 Protections and Responses (Menu Index 2.9)
	7.3.9.1 General Settings (Menu Index 2.9.1)
	7.3.9.2 Misc. Responses (Menu Index 2.9.2)
	7.3.9.3 External Event (Menu Index 2.9.3)
	7.3.9.4 Cooling Monitor (Menu Index 2.9.4)
	7.3.9.5 Measured Temp. Protection
	7.3.9.5.1 Temp. 1 Protection
	7.3.9.5.2 Temp. 2 Protection
	7.3.9.5.3 Temp. 3 Protection
	7.3.9.5.4 Temp. 4 Protection
	7.3.9.5.5 Temp. 5 Protection
	7.3.9.5.6 Temp. 6 Protection
	7.3.9.5.7 Temp. 7 Protection
	7.3.9.5.8 Temp. 8 Protection
	7.3.9.5.9 Temp. 9 Protection
	7.3.9.5.10 Temp. 10 Protection
	7.3.9.5.11 Common

	7.3.9.6 Thermistor Monitoring
	7.3.9.7 Live Zero (Menu Index 2.9.7)
	7.3.9.8 Fieldbus Protections (Menu Index 2.9.8)
	7.3.9.9 HMI Connection Loss (Menu Index 2.9.9)
	7.3.9.10 Cooling Fan Supervision (Menu Index 2.9.10)
	7.3.9.11 Limit Supervision (Menu Index 2.9.11)
	7.3.9.12 Grid Frequency Supervision (Menu Index 2.9.12)
	7.3.9.13 Grid Voltage Supervision (Menu Index 2.9.13)
	7.3.9.14 Missing Grid Phase (Menu Index 2.9.14)
	7.3.9.15 Pre Charge Monitoring (Menu Index 2.9.15)

	7.3.10  External Grid Synchronization (Menu Index 2.10)

	7.4 Maintenance & Service (Menu Index 3)
	7.4.1 Software Information (Menu Index 3.1)
	7.4.2 Events (Menu Index 3.2)
	7.4.2.1 Event Simulation (Menu Index 3.2.3)

	7.4.3 Operational Counters (Menu Index 3.3)
	7.4.4 Backup & Restore (Menu Index 3.4)
	7.4.4.1 Backup
	7.4.4.2 Restore


	7.5  Customization (Menu Index 5)
	7.5.1 Basic Settings (Menu Index 5.1)
	7.5.2 Control Panel (Menu Index 5.2)
	7.5.3 Readout Screen 1 (Menu Index 5.2.1)
	7.5.3.1 Readout Screen 1 (Menu Index 5.2.2)

	7.5.4 Custom Status Word (Menu Index 5.3)

	7.6 Option Settings (Menu Index 9)
	7.6.1 I/O And Relay Status (Menu Index 9.3)
	7.6.2 Digital Inputs/Outputs (Menu Index 9.4)
	7.6.2.1 Input T13 (Menu Index 9.4.1)
	7.6.2.2  Input T14 (Menu Index 9.4.2)
	7.6.2.3  Input T15 (Menu Index 9.4.3)
	7.6.2.4  Input T16 (Menu Index 9.4.4)
	7.6.2.5  Input T17 (Menu Index 9.4.5)
	7.6.2.6  Input T18 (Menu Index 9.4.6)  
	7.6.2.7  Output T21 (Menu Index 9.4.7)
	7.6.2.8 Output T22 (Menu Index 9.4.8)

	7.6.3  Analog Inputs/Outputs (Menu Index 9.5)
	7.6.4  Temperature Measurement
	7.6.4.1 Temperature Measurement Status
	7.6.4.2 Temperature inputs

	7.6.5  Voltage Measurement
	7.6.5.1 Voltage Measurement Status
	7.6.5.2 Voltage Input X52
	7.6.5.3 Voltage Input X53


	7.7 Connectivity
	7.7.1 Integrated Communication
	7.7.1.1 Communication interfaces
	7.7.1.2 Host Settings
	7.7.1.3 Ethernet Interface X0
	7.7.1.4 Ethernet Interface X1/X2 
	7.7.1.5 Ethernet port X0
	7.7.1.6 Ethernet port X1
	7.7.1.7 Ethernet port X2
	7.7.1.8 Port Mirroring

	7.7.2 Protocols
	7.7.2.1 PROFINET®
	7.7.2.2 Modbus® TCP



	8 MyDrive® Insight
	8.1 Introduction to MyDrive® Insight
	8.2 Getting Started with MyDrive Insight
	8.3  Datalogger


