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3 Definitions and Calculations 

There are eight categories, which are used in the Nordic and Baltic Guidelines for HVDC Statistics       

(DISTAC HVDC Statistics) to determine the utilization and unavailability of a HVDC link. Figure 3.1 shows the 

categories and how they are connected to map how the HVDC links are used each year. This chapter will 

describe all the categories.  

The utilisation of HVDC link can be calculated by using the data received from SCADA, grid operation, 

market departments, Urgent Market Messages (UMMs) of the Nord Pool AS, Nordic TSOs Unavailability 

Collection System (NUCS) and measurements on each side of a link. The process of collecting data for these 

statistics is described in chapter 6.   
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Figure 3.5 A schematic presentation of a HVDC link with voltage source converters (VSC) 
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Figure 3.6 A converter station of a voltage source converter HVDC link with the connection to the AC grid 
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4 Technical details of the HVDC links 

The main properties of the HVDC links shall be covered in the statistics. The rated capacities are given as 

power flow to the links from the exporting side. 

Following information is needed before starting to collect HVDC performance data for DISTAC: 

- Name of the link; 

- Name of the HVDC-stations; 

- Commissioning year; 

- Market connection (Y/N); 

- Type of HVDC converter; 

- Rated power, monopolar (MW); 

- Parallel monopolar capacity (MW); 

- Bipolar capacity (MW); 

- Defined positive power direction (N-S, E-W); 

- Total length of the link (km); 

- Length of mass cable (km); 

- Length of DC overhead line (km); and 

- Length of DC back-to-back connection (km). 
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5 Reporting for the annual report 

Each TSO shall report Unavailable Capacity EU and Transmission ET for each HVDC link in their area. This is 

done by the special excel template, where all relevant fields are filled for each outage or limitation. 

Transmitted energy is calculated and reported separately.  Detailed data is stored on secure ENTSO-E 

SharePoint.  

The webpage http://distac.info/ can be used as education tool in order to learn how to report.  

  

Figure 5.1 An example of http://distac.info 

http://distac.info/
http://distac.info/
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- P direction: Select from drop-down list: power transmission direction before the event; East / West 

or South / North (earlier Import / Export / Balance based on the pre-event transmission situation of 

the reporting party) (optional); 

- Pre-event MVar: Reactive power generation or consumption in MVar before the event, optional field, 

only for disturbances in a VSC-type HVDC system and for the reporting party side (optional); 

- Q direction: Reactive power direction before the event, to select from drop-down list; Balance / 

Generation (earlier Import) / Consumption (earlier Export) (optional); 

- Pre-event Condition; Each suitable option to be selected (one or more), from the list below 

(mandatory for disturbances): 

o Normal operation: if the operation mode is fully normal; 

o Monopolar: if the HVDC system with bipole topology is not used in bipole mode before the 

event; 

o Bipolar: if bipolar operation mode is used; 

o Commissioning: if commissioning work of an extension or modification project is going on 

before the event; 

o Maintenance (Disconnected): if maintenance work is going on with the converter 

disconnected before the event; 

o Maintenance (During transmission): if maintenance work is going with normal power 

transmission before the event; 

o Maintenance (0 MW transmission): if maintenance work is going with 0 MW transmission, 

i.e. with no risk of loss of transmitted power. 

 

6.3 Type of event 

Each event shall be classified into one of the event types below: 

- Maintenance outage: the outage is due to maintenance or modification work, more details follow 

in chapter 6.8; 

- Disturbance outage: the outage is due to a fault, more details follow in chapter 6.9; 

- Other outage: the outage is due to other reason(s), more details follow in chapter 6.10; 

- Limitation: to be selected, if the event did not lead to loss of total capacity of the link, i.e. part of the 

power could be transmitted during the event, more details follow in chapter 6.11. 

 

 

6.4 Origin of event 

For most outages it is relevant to know the origin of events. Table 6.1 show both DISTAC origins and their 

Subcategories, which are now compatible with CIGRE outage codes, as far as possible (it should be noted that 

compatibility is not achieved in control and protection areas). The schematics in chapter 3.3 can be helpful in 

visualizing the different categories. 
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Table 6.1 Origin of event 

DISTAC DISTAC / CIGRE Comment 

Origin of event 
Subcategory / Outage Code (may often need an 
asset specialist to choose) 

 

Multiple places - In DISTAC primary used for annual maintenance 

  
 

Control center operation *) C-P.L - Local HVDC Control & Protection *) Control, protection or monitoring equipment of the 
local HVDC station, e.g. converter firing control, 
current and voltage regulators, converter and dc 
yard protections, valve control and protection, and 
local control sequences 

 C-P.M - Master HVDC Control & Protection *) Equipment  used  for inter-station coordination of 
current and voltage orders, inter-station sequences, 
auxiliary controls such as damping controls or 
higher level controls such as run-back/run-up power 
control or frequency control 

 C-P.T - Control & Protection and 
Telecommunication *) 

Equipment for coding of control and indication 
information to be sent over a telecommunication 
circuit incl. the telecommunication circuit itself 
(microwave, PLC or optical)   
 

Converter station operation *) Copy of the above cells  

Control, protection and 
communication *) 

Copy of the above cells  

   

AC External grid EXT - External AC System  
  

 

AC busbar, feeder, filters and 
transformer 

AC-E.F - AC Filter and Shunt Bank Incl. AC filter CTs, arresters as well as PLC/RI, SVC, 
STATCOM, series capacitor at HVDC station  

AC-E.SW - Other AC Switchyard Equipment E.g. switches, surge arresters, busbars, insulators 
 

AC-E.CP - AC Control and Protection AC C&P incl. CTs, VTs, also for aux. power and valve 
cooling  

AC-E.TX - Converter Transformer Incl. interface transformers 
 

AC-E.SC - Synchronous Compensator Incl. SC cooling system and exciter 
 

AC-E.AX - Auxiliary Equipment and Auxiliary Power E.g. aux. transformers, pumps, battery chargers, 
heat exchangers, cooling system instrumentation, 
LV switchgear, motor control centers, fire 
protection, civil works 

   

DC converter and yard V.E - Valve Electrical  
 

V.VC - Valve Cooling  
 

V.C - Valve Capacitor  
 

DC-E.F - DC Filters  
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DC-E.SR - DC Smoothing Reactor  

 
DC-E.SW - DC Switching Equipment  

 
DC-E.ME - DC Measuring Equipment  

 
DC-E.O - Other DC Yard and Valve Hall Equipment  

  
 

DC Electrodes DC-E.GE - DC Ground Electrode  
 

DC-E.EL - DC Ground Electrode Line  
  

 

DC Overhead line TL-OH - DC Overhead Transmission Line  

DC Cable TL-C - DC Underground / submarine Cable  
  

 

Other or unknown origin  O - Other  

*) There is no direct compatible 1:1 between DISTAC and CIGRE for these definitions.  

 

6.5 Equipment restoration (optional, by asset management)  

Each event (where applicable) should preferably be classified according to the needed actions to restore the 

power transmission of the HVDC system, according to the drop-down list given below: 

- No equipment failure: if the outage was not caused by any failed equipment; 

- Equipment causing outage is repaired or adjusted: if the HVDC-link operation was restored after 

the repair or adjustment of the failed equipment; 

- Failed equipment is replaced with spare: if the HVDC-link operation was restored after the 

replacement of the failed equipment with a spare; 

- Equipment failure, but HVDC-link operated with reduced capacity: if there was an equipment 

failure, but the HVDC-link could still be running with reduced power transfer; 

- Equipment limitation, and HVDC-link operated with reduced capacity: if there was a limitation 

in the equipment, and the HVDC-link could still be running with reduced power transfer; 

- Equipment failure, but normal operation: if there was an equipment failure, but the HVDC-link 

could still be running with full power transfer. 

 

6.6 Descriptions and comments (optional, e.g. by asset management) 

Each event can be submitted with a free text field containing any additional information or clarifications. 

 

6.7 Consequences of event: Incident classification scale (ICS) (Optional) 

Consequences of disturbances shall be reported according to ENTSO-E Incident classification scale (ICS) 

reporting principles. This is optional in DISTAC and the data can be used in ICS report.  
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Categories used in ICS: 

- No pre-incident 

- (T) Transmission system element 

- (L) Load 

- (G) Generation 

- (F) Frequency degradation 

- (ON) N or N-1 violation 

- (RS) Separation from grid 

- (OV) Voltage violation 

- (RRC) Reduction of reserve capacity 

- (LT) Loss of tools and facilities 

Scales used in ICS:  

- Below Scale : For anomalies, local event; the system remains in normal state 

- 0 : For noteworthy local incident, the system remains in normal state 

- 1 : For significant incident; violation of operational security limit; the system is in alert state 

- 2 : For extensive incident; probability of wide area incident; the system is in emergency state 

- 3 : For major incident in the control area of one transmission system operator; the system is in 

blackout state 

Pre incident; Drop-down list of ICS Categories: 

- No pre-incident / (T) Transmission system element / (L) Load / (G) Generation / (F) Frequency 

degradation / (ON) N or N-1 violation / (RS) Separation from grid / (OV) Voltage violation / (RRC) 

Reduction of reserve capacity / (LT) Loss of tools and facilities 

Pre Scale; Drop-down list of ICS Scales:  

- Below Scale / 0 / 1 / 2 / 3 

Pre Fault Category; Drop-down list:  

- No Fault 

- Technical Fault 

- Operational Fault 

- Latent Fault 

- System Fault 

 

HVDC incident;  

- (T) Transmission system element 

HVDC Scale (ICS); Drop-down list of ICS Scales:  

- Below Scale / 0 / 1 / 2 / 3 
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Post incident (ICS); Drop-down list of ICS Categories:  

- No pre-incident / (T) Transmission system element / (L) Load / (G) Generation / (F) Frequency 

degradation / (ON) N or N-1 violation / (RS) Separation from grid / (OV) Voltage violation / (RRC) 

Reduction of reserve capacity / (LT) Loss of tools and facilities 

Post Scale (ICS); Drop-down list of ICS Scales:  

- Below Scale / 0 / 1 / 2 / 3 

Post Fault Category; Drop-down list:  

- No Fault / Technical Fault / Operational Fault / Latent Fault / System Fault 

 

6.8 Maintenance outage 

A maintenance outage is when the HVDC system is not in service because of planned or unplanned 

maintenance, either on the HVDC link or in the surrounding AC grid which totally prevent transmission of 

energy via the HVDC link. If the HVDC system is partially in service, the event is categorised as a limitation. 

The following outage data shall/should be filled in for each maintenance outage event: 

- Type of maintenance: to be selected from drop-down list:  

o Planned; when the HVDC system is manually disconnected for any reason that has been 

planned beforehand and it the reason thereof is not of emergency or extremely urgent 

character. See further definitions and examples in chapter 3.2.3. 

o Unplanned; when the HVDC system is manually disconnected for emergency or extremely 

urgent repair (i.e. it cannot wait to be re-scheduled). See further definitions in chapter 3.2.2. 

- Maintenance Cause (Pri.): primary or main reason for the maintenance outage to be selected from 

drop-down list (by asset management, if needed):  

o Annual maintenance: if annually or biennially performed maintenance is the primary cause 

to the outage; 

o Commissioning: if the primary cause of the maintenance outage is due to commissioning 

work (as part of a construction, extension or modification project); 

o Corrective maintenance: if repair or replacement of components is the main reason to the 

maintenance outage; 

o Modification or refurbishment work: if the main cause of the maintenance outage is due 

to modification, extension, renewal or refurbishment work; 

o Testing: if the maintenance outage is taken because of the need to test or verify the 

behaviour of (part of) the HVDC system;  

o Warranty work: if the maintenance work requiring outage is due to warranty inspections, 

corrections, repair or improvements (after a project). 

- Maintenance Cause (Sec.): second main reason or any other (significant) secondary reason for the 

maintenance outage, to be selected by asset management from drop-down list: 

o Annual maintenance: if the original cause of the maintenance outage is due to corrective 

maintenance or a modification projects and other planned actions of the annual maintenance 

are performed during the same outage; 
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o Commissioning: if commissioning work is undertaken during same outage as other work; 

o Corrective maintenance: if any significant component repairs or replacements are done 

during another (e.g. annual) maintenance;  

o Modification or refurbishment work: if some modifications or upgrades are done 

especially during annual maintenance outage; 

o Testing: if testing is done in context with other main reasons for the outage, e.g. 

commissioning, warranty or modification or refurbishment work;  

o Warranty work: if the main reason to the outage is e.g. repair (corrective maintenance) of a 

broken device in a running system or verification testing of the behaviour that still is under 

warranty;  

o No secondary cause: if the outage is due to one reason only. 

6.9 Disturbance outage 

The following outage data shall/should be filled in for each disturbance outage event: 

- Type of fault; to be selected from drop-down list: 

o Temporary, which means that the fault can be cleared with either a reset or something else 

that do not require repairing or physical replacing of any component(s); 

o Permanent, which means that either repair or replacement of a component is required to 

get the system back in operation. (Examples: damaged/faulty cable or station device, like 

transformer, switch, measuring transducer or C&P computer, etc.). 

- Fault Category; to be selected from drop-down list: 

o Technical Fault, where the cause of the fault in in technical equipment, like an internal failure 

due to bad quality or wear, lack of maintenance, installation error, etc.; 

o Operational Fault, where the fault occurred as a result of erroneous actions or operations 

by a human; 

o Latent Fault, where the cause of the event could not have been foreseen earlier by testing 

or maintenance; 

o System Fault, where the fault occurred due to a system issue (e.g. commutation failure in 

nearby AC grid faults, HVDC disturbance due to energization of a nearby transformer, 

interaction problems with another AC grid incident, excessive harmonics levels, etc.). 

Technical Fault Cause (Pri.); to be selected from drop-down list: 

o Environmental Cause, when (exceptional) environmental stress or conditions have been the 

main cause to the fault; 

o External Influences, when external reasons (submarine cable damaged by e.g. trawler, 

underground cable damaged by e.g. digging, OHL pole damaged by e.g. tractor and similar) 

are the primary cause to the fault; 

o Maintenance, when a maintenance error or lack of maintenance is the primary cause to the 

fault; 

o Technical Equipment, when the main cause to the fault is due to equipment failure that may 

occur due to bad quality, wear, age, (sub-)component failure, technical inability to perform 

its duties, etc.; 

o Other, when none of the above selections are suited to describe the known main cause for 

the fault; 

o Unknown, when the root-cause to the fault was not found. 

Technical Fault Cause (Sec.); to be selected from same drop-down list as for Primary Cause above. 

This is given only, if there is a secondary cause for the disturbance outage. 





https://umm.nordpoolgroup.com/#/messages?publicationDate=lastweek&eventDate=nextyear




 Nordic and Baltic Guidelines for HVDC Statistics 
Published | 17 November 2020 

 

ENTSO-E | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e Page 28 of 38 

 

Limitation Cause Planned Unplanned Note: 

Disturbance  X Always unplanned 

Maintenance X X Can be either or 

Seasonal limitation X X Can be either or 

Permanent condition X  Only planned 

Technical X X Can be either or 

Commutation error  X Always unplanned 

Loss of tools  X Always unplanned 

Reduction of reserve capacity ? X Only unplanned? 

N-violation  ? Always unplanned? 

Other X X Can be either or 

Unknown  X Always unplanned 
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7 Examples 

7.1 Disturbance Example C&P Fault 

Data field Entered data 

Internal ref. nr. EL2-2019-2 

Date of event 17.4.2019 

Time of event 19:01 

End date of event 18.4.2019 

End time of event 5:30 

Reporting company Fingrid 

HVDC link EstLink 2 

Station Anttila 

Type of event Disturbance 

Rated capacity MW 650 

Available capacity MW 0 

Pre-event MW   

P direction   

Pre-event MVar   

Q direction   

Pre-event Condition Normal operation 

Origin of Event Control, protection and communication 

Subcategory C-P.L - Local HVDC Control & Protection 

Type of Fault Permanent fault 

Fault category Technical fault (Note: XXX selection is dependent on this one) 

XXX Fault cause (Pri.) Technical equipment 

XXX Fault cause (Sec.)   

Descriptions and comments 

The optical measurement system signal from output2 at the ICH-board of PC3 
(D12) on the CPU551 board of TDC Simatic DC Control & Protection System 1 was 
strongly weakened. Start up with one measurement system for both pole control 
systems. Fault seeking continued next day and following week (optical signal 
meters were purchased --> needed to be able to find the faulty signal location) 

Equipment restoration   

Pre incident (ICS) Normal operation 

Pre Scale (ICS)   

Pre Fault Category No fault 

HVDC incident (ICS) Incidents on transmission network elements (T) 

HVDC Scale (ICS) Scale 0 

Post incident (ICS) Normal operation 

Post Scale (ICS) No incident 

Post Fault Category No fault 

Email patrik.lindblad@fingrid.fi 
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7.2 Disturbance Example C&P Fault 

Data field Entered data 

Internal ref. nr. EL1-2019-6 

Date of event 15.5.2019 

Time of event 16:03 

End date of event 0:00 

End time of event 0,775694444 

Reporting company Fingrid 

HVDC link EstLink 1 

Station Espoo 

Type of event Disturbance 

Rated capacity MW 350 

Available capacity MW 0 

Pre-event MW   

P direction   

Pre-event MVar   

Q direction   

Pre-event Condition Normal operation 

Origin of Event AC busbar, feeder, filters and transformer 

Subcategory AC-E.AX - Auxiliary Equipment & Auxiliary Power 

Type of Fault Permanent fault 

Fault category Technical fault (Note: XXX selection is dependent on this one) 

XXX Fault cause (Pri.) Technical equipment 

XXX Fault cause (Sec.)   

Descriptions and comments 

UMD trip because of current peak during auxiliary power change-over. 
Due to this both cooling pumps stopped and external trip was initiated due 
to low flow in main cooling circuit. Repair by change of sin-filter in the 
UMD system. 

Equipment restoration   

Pre incident (ICS) Normal operation 

Pre Scale (ICS)   

Pre Fault Category No fault 

HVDC incident (ICS) Incidents on transmission network elements (T) 

HVDC Scale (ICS) Scale 0 

Post incident (ICS) Normal operation 

Post Scale (ICS) No incident 

Post Fault Category No fault 

Email patrik.lindblad@fingrid.fi 
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7.3 Maintenance Example Repair of Valve Cooling System Components 

Data field Entered data 

Internal ref. nr. EL1-2019-3 

Date of event 31.1.2019 

Time of event 14:09 

End date of event 31.1.2019 

End time of event 18:34 

Reporting company Fingrid 

HVDC link EstLink 1 

Station Espoo 

Type of event Maintenance 

Rated capacity MW 350 

Available capacity MW 0 

Pre-event MW   

P direction   

Pre-event MVar   

Q direction   

Pre-event Condition   

Origin of Event AC busbar, feeder, filters and transformer 

Subcategory AC-E.AX - Auxiliary Equipment & Auxiliary Power 

Type of maintenance Planned maintenance 

Descriptions and comments   

Equipment restoration 

Valve cooling system failure repair. PCP1.MC1 systems was in Off-mode 
due to faulty Beckhoff modules in VCCP system. Replaced Beckhoff 
modules BK5120 and KL9190 and re-start of VCCP B system. 

Maintenance Cause (Pri.) Corrective maintenance 

Maintenance Cause (Sec.)   

Pre incident (ICS)   

Pre Scale (ICS)   

Pre Fault Category   

HVDC incident (ICS)   

HVDC Scale (ICS)   

Post incident (ICS)   

Post Scale (ICS)   

Post Fault Category   

Email patrik.lindblad@fingrid.fi 
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7.4 Maintenance Example Repair of DC-CT 

Data field Entered data 

Internal ref. nr.   

Date of event 26.1.2019 

Time of event 7:48 

End date of event 26.1.2019 

End time of event 11:50 

Reporting company Fingrid 

HVDC link Fenno-Skan 1 

Station Dannebo, Rauma 

Type of event Maintenance 

Rated capacity MW 400 

Available capacity MW 0 

Pre-event MW 400 

P direction East (import) 

Pre-event MVar   

Q direction   

Pre-event Condition   

Origin of Event DC converter and yard 

Subcategory DC-E.ME - DC Measuring Equipment 

Type of maintenance Planned maintenance 

Descriptions and comments   

Equipment restoration 

Repair works in Dannebo for an overheated DC-CT at Fenno-Skan 1 DC 
yard neutral area.  Also works in Rauma for improving some wirings for 
valve cooling system flow measurement. 

Maintenance Cause (Pri.) Corrective maintenance 

Maintenance Cause (Sec.)   

Pre incident (ICS)   

Pre Scale (ICS)   

Pre Fault Category   

HVDC incident (ICS)   

HVDC Scale (ICS)   

Post incident (ICS)   

Post Scale (ICS)   

Post Fault Category   

Email patrik.lindblad@fingrid.fi 
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7.5 Limitation due to External Cause 

Data field Entered data 

Internal ref. nr.   

Date of event 26.5.2019 

Time of event 0:00 

End date of event 6.6.2019 

End time of event 17:00 

Reporting company Fingrid 

HVDC link Fenno-Skan 2 

Station Rauma 

Type of event Limitation 

Rated capacity MW 800 

Available capacity MW 200 

Pre-event MW   

P direction   

Pre-event MVar   

Q direction   

Pre-event Condition   

Origin of Event AC External Grid 

Subcategory EXT - External AC System 

Origin of Limitation AC limiting condition 

Type of Limitation Planned 

Direction East (previously import) 

Limitation Cause Other 

Descriptions and comments 
Reconstruction work and commissioning of a new switchyard at Olkiluoto 
substation. 

Equipment restoration   

Pre incident (ICS)   

Pre Scale (ICS)   

Pre Fault Category   

HVDC incident (ICS)   

HVDC Scale (ICS)   

Post incident (ICS)   

Post Scale (ICS)   

Post Fault Category   

Email patrik.lindblad@fingrid.fi 
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7.6 Limitation due to Environmental Stress 

Data field Entered data 

Internal ref. nr.   

Date of event 28.7.2019 

Time of event 14:32 

End date of event 28.7.2019 

End time of event 14:56 

Reporting company Fingrid 

HVDC link Fenno-Skan 1 

Station Rauma 

Type of event Limitation 

Rated capacity MW 400 

Available capacity MW 300 

Pre-event MW 400 

P direction East 

Pre-event MVar   

Q direction   

Pre-event Condition Normal operation 

Origin of Event Other or unknown origin 

Subcategory O - Other 

Origin of Limitation DC limiting condition 

Type of Limitation Unplanned 

Direction Both ways 

Limitation Cause Environmental cause 

Descriptions and comments 

High inlet temperature of valve cooling liquid at Rauma due to high 
ambient temperature, transmitted power decreased. 1st stage alarm level 
44° was exceeded. CC reacted acc. to pre-defined instructions. 

Equipment restoration   

Pre incident (ICS) Normal operation 

Pre Scale (ICS)   

Pre Fault Category No Fault 

HVDC incident (ICS) Incidents on transmission network elements (T) 

HVDC Scale (ICS)   

Post incident (ICS) Normal operation 

Post Scale (ICS)   

Post Fault Category No Fault 

Email patrik.lindblad@fingrid.fi 
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7.7 Other Outage due to Testing 

Data field Entered data 

Internal ref. nr. EL1-2019-8 

Date of event 16.6.2019 

Time of event 16:52 

End date of event 16.6.2019 

End time of event 19:05 

Reporting company Fingrid 

HVDC link EstLink 1 

Station Harku 

Type of event Other outage 

Rated capacity MW 400 

Available capacity MW 0 

Pre-event MW   

P direction   

Pre-event MVar   

Q direction   

Pre-event Condition   

Origin of Event 
Other or unknown origin (Note: reason for this selection is "System" 

interaction testing without maintenance or modification work) 

Subcategory O - Other 

Type of Other Outage Planned 

Descriptions and comments Harku black-start functionality test  

Equipment restoration   

Pre incident (ICS)   

Pre Scale (ICS)   

Pre Fault Category   

HVDC incident (ICS)   

HVDC Scale (ICS)   

Post incident (ICS)   

Post Scale (ICS)   

Post Fault Category   

Email patrik.lindblad@fingrid.fi 

 

  







http://distac.info/
https://www.entsoe.eu/publications/system-operations-reports/#fault-statistics
https://www.entsoe.eu/network_codes/sys-ops/annual-reports/

