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INTRODUCTION 
 
 
 

Editor’s notes to this CDV:  

This CDV has been preceded by 57/746/CD, published 2005-03-04. Comments are introduced 
in accordance with 57/782/CC. 

The material of this document will be published as addenda to IEC 61850, for later inclusion 
in the documents. The contents will be divided between the parts of IEC 61850 in basically 
the following order: 

Paragraphs 5 and 6 (informative) – IEC 61850 Part 5 

Paragraphs 7 and 8 (normative) – IEC 61850 Part 7-4 

Paragraphs 9 and 10 (normative) – IEC 61850 Part 7-3 

Appendix A (informative) – IEC 61850 Part 5 

Appendix B (normative) – IEC 61850 Part 7-4 

For easier understanding and better readability, the present CDV is though for now compiled 
as one consecutive document. 

Compared to the preceding CD (57/746/CD), Pragraph 5 has been expanded into two 
paragraphs and re-written in order become a self-contained addition to IEC 61850-5. The 
logical nodes for generator (HGEN) and turbine (HTUR) are now combined into one common 
logical node HUNT for the complete production unit. 

Most of the Logical Nodes defined in this document are not specific for hydropower plants; 
they can be of use in any type of plant in a power system. This is e.g. the case for all sensor 
logical nodes. 

There have also been some conceptual changes; one such modification relates to the 
specification of more or less generic logical nodes. Rather than having a number of logical 
nodes that are named after what they control, the working group decided to name them after 
the basic algorithm used, or behaviour of the function, and is proposing a prefix naming 
structure to define what they are controlling. This will make it easier to adopt the logical nodes 
for automatic control functions to other domains of technology without the need to create new 
versions of otherwise identical logical nodes.  

 
 
 



Project No 62344 © IEC:2006 – 3 – 57/816/CDV 

CONTENTS 
 

1 Scope 6 
2 Normative references 6 
3 Terms and definitions 7 
4 Abbreviations 7 
5 Basic concepts for hydropower plant control and supervision 8 

5.1 Functionality of a hydropower plant 8 
5.2 Principles for water control in a river system 9 
5.3 Principles for electrical control of a hydropower plant 9 
5.4 Logical structure of a hydropower plant 10 

6 Modelling concepts and examples 16 
6.1 The concept of Logical Devices 16 
6.2 Logical nodes for sensors, transmitters, supervising and monitoring functions 17 
6.3 Address strings 18 
6.4 Naming of logical nodes 18 
6.5 Recommended naming structure for automatic control functions 19 
6.6 Summary of logical nodes to be used in hydropower plants 20 

6.6.1 General 20 
6.6.2 Group A – Automatic control functions 20 
6.6.3 Group C – Control functions 21 
6.6.4 Group G – Generic references 21 
6.6.5 Group H – Hydropower specific logical nodes 21 
6.6.6 Group I – Interface and archiving 22 
6.6.7 Group K – Mechanical and non-electrical primary devices 22 
6.6.8 Group L – Physical devices and common logical nodes 22 
6.6.9 Group M – Metering and measurement 23 
6.6.10 Group P – Electrical protections 23 
6.6.11 Group R – Protection related functions 24 
6.6.12 Group S – Supervision and monitoring 24 
6.6.13 Group T – Instrument transformers and sensors 24 
6.6.14 Group X – Switchgear 24 
6.6.15 Group Y – Power transformers 25 
6.6.16 Group Z – Power system equipment 25 

7 Logical Node Classes 26 
7.1 Interpretation of Logical Node tables 26 
7.2 Logical Nodes for Automatic Control    LN group A 27 

7.2.1 Modelling remarks 27 
7.2.2 LN: Cooling system control Name: ACSC 27 
7.2.3 LN: Curve shape description Name: ACSD 27 
7.2.4 LN: Generic Filter Name: AFIL 28 
7.2.5 LN: PID reguator NAME: APID 28 
7.2.6 LN: Power swing stabiliser Name: APSS 29 
7.2.7 LN: RAMP Name: ARMP 30 
7.2.8 LN: Generic set-point control Name: ASPT 30 
7.2.9 LN: Control high threshold Name: AXTH 31 
7.2.10 LN: Control low threshold  Name: AXTL 32 

7.3 Generic reference Logical Nodes   LN group G 32 



Project No 62344 © IEC:2006 – 4 – 57/816/CDV 

7.3.1 Modelling remarks 32 
7.3.2 LN: Counter Name: GCNT 32 
7.3.3 LN: Generic curve model Name: GCRV 32 
7.3.4 LN: Generic event signal Name: GEVN 34 
7.3.5 LN: Generic variable Name: GVRB 34 

7.4 Hydropower specific Logical Nodes    LN group H 34 
7.4.1 Modelling remarks 34 
7.4.2 LN: Turbine - generator shaft bearing Name: HBRG 34 
7.4.3 LN: Brake Name: HBRK 35 
7.4.4 LN: Combinator Name: HCOM 35 
7.4.5 LN: Hydropower dam / reservoir Name: HDAM 35 
7.4.6 LN: Dam leakage supervision Name: HDLS 36 
7.4.7 LN: Gate position indicator Name: HGPI 36 
7.4.8 LN: Dam gate Name: HGTE 36 
7.4.9 LN: Intake gate Name: HITG 37 
7.4.10 LN: Joint control Name: HJCL 37 
7.4.11 LN: Leakage supervision Name: HLKG 38 
7.4.12 LN: Water level indicator Name: HLEV 38 
7.4.13 LN: Needle control Name: HNDL 39 
7.4.14 LN: Water net head data Name: HNHD 39 
7.4.15 LN: Dam over-topping protection Name: HOTP 40 
7.4.16 LN: Hydropower unit sequencer Name: HSEQ 40 
7.4.17 LN: Speed monitoring Name: HSPD 41 
7.4.18 LN: Hydropower unit  Name: HUNT 41 
7.4.19 LN: Water control Name: HWCL 42 

7.5 Logical Nodes for interface and archiving    LN group I 43 
7.5.1 Modelling remarks 43 
7.5.2 LN: Safety alarm function  Name: ISAF 43 

7.6 Logical Nodes for mechanical and non-electric primary equipment  LN group K 43 
7.6.1 Modelling remarks 43 
7.6.2 LN: Fan Name: KFAN 43 
7.6.3 LN: Filter Name: KFIL 44 
7.6.4 LN: Pump Name: KPMP 44 
7.6.5 LN: Tank  Name: KTNK 44 
7.6.6 LN: Valve control Name: KVLV 45 

7.7 Logical Nodes for metering and measurement    LN group M 45 
7.7.1 Modelling remarks 45 
7.7.2 LN: Environmental information Name: MENV 46 
7.7.3 LN: Hydrological information  Name: MHYD 46 
7.7.4 LN: DC measurement  Name: MMDC 47 
7.7.5 LN: Meteorological information Name: MMET 47 

7.8 Logical Nodes for protection functions   LN group P 48 
7.8.1 Modelling remarks 48 
7.8.2 LN: Rotor protection  Name: PRTR 48 
7.8.3 LN: Thyristor protection  Name: PTHF 48 
7.8.4 LN: Protection High threshold Name: PXTH 48 
7.8.5 LN: Protection Low threshold Name: PXTL 49 

7.9 Logical Nodes for supervision and monitoring    LN group S 49 
7.9.1 Modelling remarks 49 



Project No 62344 © IEC:2006 – 5 – 57/816/CDV 

7.9.2 LN: temperature supervision  Name: STMP 49 
7.9.3 LN: vibration supervision  Name: SVBR 50 

7.10 Logical Nodes for instrument transformers and sensors    LN group T 50 
7.10.1 Modelling remarks 50 
7.10.2 LN: Angle sensor  Name: TANG 51 
7.10.3 LN: Axial displacement sensor  Name: TAXD 51 
7.10.4 LN: Distance sensor  Name: TDST 51 
7.10.5 LN: Flow sensor  Name: TFLW 52 
7.10.6 LN: Frequency sensor  Name: TFRQ 52 
7.10.7 LN: Humidity sensor  Name: THUM 52 
7.10.8 LN: Level sensor  Name: TLVL 52 
7.10.9 LN: Magnetic field sensor  Name: TMGF 53 
7.10.10 LN: Movement sensor  Name: TMVM 53 
7.10.11 LN: Position indicator  Name: TPOS 53 
7.10.12 LN: Pressure sensor  Name: TPRS 54 
7.10.13 LN: Rotation transmitter  Name: TRTN 54 
7.10.14 LN: Sound pressure sensor  Name: TSND 54 
7.10.15 LN: Temperature sensor  Name: TTMP 54 
7.10.16 LN: Mechanical tension /stress sensor  Name: TTNS 55 
7.10.17 LN: Vibration sensor  Name: TVBR 55 
7.10.18 LN: Water pH sensor  Name: TWPH 55 

7.11 Logical Nodes for power system equipment    LN group Z 56 
7.11.1 Modelling remarks 56 
7.11.2 LN: Generator  Name: ZGEN 56 
7.11.3 LN: Neutral resistor  Name: ZRES 56 
7.11.4 LN: Semiconductor rectifier controller Name: ZSCR 56 

8 Data name semantics 58 
9 Common data classes 69 

9.1 Device ownership and operator (DOO) 69 
9.2 Maintenance and operational tag (TAG) 69 
9.3 Operational restriction (RST) 70 

10 Data attribute semantics 70 

 

Annex A (informative) Algorithms in control functions 72 

Annex B (normative) The logical nodes in XML format 78



Project No 62344 © IEC:2006 – 6 – 57/816/CDV 

 

HYDROELECTRIC POWER PLANTS 
Communication for monitoring and control 

 

1 Scope 

This document is based on the IEC 61850 series. The document specifies the additional 
common data classes, logical nodes and data objects required for a hydropower plant. The 
final document is expected to be included in the IEC 61850 series. 

The Logical Nodes and Data Objects defined in this document do belong to the following 
fields of use: 

• Electrical functions. This group includes LN and DO used for various control functions, 
essentially related to the excitation of the generator. New LN and DO defined within this 
group are not specific to hydropower plants; they are more or less general for all types of 
larger power plants. 

 

• Mechanical functions. This group includes functions related to the turbine and 
associated equipment. The specifications of this document are intended for hydropower 
plants, modifications might be required for application to other types of generating plants. 
Some more generic functions are though defined under Logical Node group K. 

 

• Hydrological functions. This group of functions includes objects related to water flow, 
control and management of reservoirs and dams. Although specific for hydropower plants, 
the LN and DO defined here can also be used for other types of utility water management 
systems. 

 

• Sensors. A power plant will need sensors providing measurements of other than electrical 
data. With a few exceptions, such sensors are of general nature and not specific for 
hydropower plants. 

 

2 Normative references 

This document is intended as an addition to IEC 61850. The following referenced documents 
are indispensable for the application of this document: 
 
IEC 61850-2, Communication networks and systems in substations – Part 2: Glossary 
 
IEC 61850-5, Communication networks and systems in substations – Part 5: Communication 
requirements for functions and device models. 
 
IEC 61850-6, Communication networks and systems in substations – Part 6: Configuration 
description language for communication in electrical substations related to IEDs 
 
IEC 61850-7-2, Communication networks and systems in substations – Part 7-2: Basic 
communication structure for substations and feeder equipment – Abstract communication 
services interface (ACSI) 
 
IEC 61850-7-3, Communication networks and systems in substations – Part 7-3: Basic 
communication structure for substations and feeder equipment – Common data classes 
 


