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Introduction and Agenda



Fingrid – Grid models unit

Model instructions and 

model assessment

• Model instructions

• PSCAD model 

assessment

• PSS/E model assessment

• Synchronous machine 

modelling

• Customer model 

integration to system 

model

Fingrid model 

maintenance

• Up-to-date digital twin in 

ODMS

• Real-time estimator in 

ODMS

• PSS/E planning models

• Full scale PSCAD model

• Customer model libraries

Software development

• PSS/E automation

• PSCAD automation

• PowerFactory automation

In case of modelling questions please reach out to models@fingrid.fi / mallinnus@fingrid.fi 

mailto:models@fingrid.fi
mailto:mallinnus@fingrid.fi


Agenda

1. General information about Fingrid modelling 

instructions and update

2. Updates in PSS/E modelling instructions

3. Updates in PSCAD modelling instructions

4. Q&A

Materials presented today will be published at Fingrid’s website and webinar record will be available two weeks after publication. 



General information about 

Fingrid modelling 

instructions and update



Fingrid modelling instructions in general

• Grid code specifications for grid energy storage systems (SJV) and for power generating facilities (VJV) 

sets requirement to provide PSS/E and PSCAD models for D- and C-type projects as part of the grid 

compliance process.

• The simulation models shall reproduce the main functionalities and characteristics of the facility 

realistically

• Fingrid has created instructions for modelling: 

• Very first version was published on 2022,  second release came on 2024 and now profound update of 

the instructions has been published on 10.2.2026.

• The updated instructions are applicable for power park modules as well as for grid energy storage 

systems. Regarding synchronous machines the information needed can be found in Grid code 

specification for power generating facilities.



Where to find instructions

• Modelling instructions have own site at Fingrid’s 

webiste. From Attachment list you’ll find:  

• Independent instructions for both PSS/E and 

PSCAD

• Test templates to be provided as part of the 

delivered model package

• Separate lists for PSS/E and PSCAD and for 

each grid code (*VJV2024/*SJV2024)

• Documentation template for PSCAD models

• Information when and for which projects to apply 

new instructions and when you can use still refer 

to the old ones. 

• Information about implementation of PSSE 36 

version (not part of the update, but still valid!)

*VJV = Grid code specifications for power 

generating facilities

*SJV =  Grid code specifications for grid 

energy storage systems

https://www.fingrid.fi/en/grid/grid-connection-agreement-phases/grid-code-specifications/modelling-instructions/
https://www.fingrid.fi/en/grid/grid-connection-agreement-phases/grid-code-specifications/modelling-instructions/


Application of updated modelling instructions

• The updated modelling instructions for PSS/E and PSCAD shall be used as the reference for

➢ Those Stage 1 projects, for which specific study requirements are given after 10.2.2026.

➢ Those Stage 1 projects, for which the model is submitted to Oma Fingrid platform first time after 

1.9.2026. To be considered as submitted before 1.9.2026, the model shall be accompanied with 

test list that shows that the model fulfils the relevant grid code specification functional 

requirements.

➢ Those Stage 2 projects, for which the model is submitted to Oma Fingrid platform first time after 

1.10.2026. To be considered as submitted before 1.10 2026, the model shall be accompanied with 

test list that shows that the model fulfils the relevant grid code functional requirements. Please 

note, that the Stage 2 model can be submitted only after the commissioning tests.



.. In case you need the previous versions of modelling 

instructios
• Please visit our Archive!

https://www.fingrid.fi/en/grid/grid-connection-agreement-phases/main-grid-contract-2012-2015/


Fingrid is currently preparing the very 

first version of modelling instructions 

for Data Centers to be published in 

March 2026

And more to come.. 



Updates in PSS/E modelling 

instructions



• All references to PSCAD removed – now 

separate instructions for PSS/E and PSCAD

• All references to the modelling of 

synchronous machine power plants 

removed

• New section: "Intended use" for describing 

the context where models are used

→ Changes in the wordings and structure, but 

not that many changes in the actual content

General and 

structural updates



New instructions for the load flow model

• Modelling of PQ capability in power flow using Machine Capability Curve (.gcp file)



New instructions affecting the DLLs

• The model shall be able to write its data 

correctly into a DYR file (implementation of 

MODE 6)

o Good model writing practice, but often 

neglected

o New test for this added in the template



New instructions affecting the DLLs

• The descriptions of CONs, ICONs, VARs 

and STATEs shall be visible withing PSS/E 

GUI (implementation of MODE 8)

o Note: For STATEs and VARs, this is 

possible from version 36.1 onwards

o New item added to the documentation 

check list on the template



Key changes in the test template

The following items of the documentation checklist have been left out:

o minimum SCR

o model bandwidth and observable oscillation frequencies

The following tests have been left out:

o model run with different decimal separators

o LVRT and HVRT activation tests – these are sufficiently validated in other tests (and for grid-

forming BESS, not even relevant).

New tests in the template

o vector shift tests

o island operation (for grid-forming BESS)



Clarifications – the power flow model

Minor things that are now more explicit in the document:

• Model shall include a dummy bus and a zero-impedance branch that are used as a measurement 

branch by the PPC

• The Thevenin impedance representing the background network shall be a separate branch

• Possible compensation devices control mode in power flow shall be locked

• Machine MBASE, PMAX and PMIN shall not be arbitrary (e.g. 9999 MVA)



Clarifications – the dynamic model

The model shall accurately represent the dynamic behavior of the plant and remain valid up to the 

full extent of the bandwidth of positive sequence simulation solvers (usually 10 Hz around nominal 

value). In practice, this means that

• the model shall use a voltage source type grid interface with the network solver. 

• the model shall have representation of the dynamic behaviour of inner control loops and 

synchronization elements.

• all delays that affect plant’s performance such as communication and measurement delays shall 

be included in the model. 

→ the models shall be manufacturer-specific.

o For auxiliary models such as OLTC control, PSS/E library models may be still used.

• Stable operation with Network Frequency Dependence flag (NETFRQ) enabled.

• The model shall not print excessively into the PSS/E Progress output during the simulation.

o Usually this has not been an issue



Updates in PSCAD 

modelling instructions



PSCAD Modelling instruction update

• The list of modelling instructions is developed and harmonized in 

cooperation with other Nordic TSOs (Energinet, Svenska kraftnät

and Statnett)

• Fingrid first to implement these instructions nationally 

• Other TSOs will implement these to national 

instructions/requirements later, as the process of updating these 

documents differ between the TSOs



• Clearer format

• Sections, sub-headers and more concise individually 

numbered instruction bullet points

• Models must work with 32-bit and 64-bit compilers

• The real hardware code must be implemented in the 

modelling of control and protection of individual active units (wind 

turbine, PV/BESS-inverter, STATCOM etc.) and for modelling of 

plant controllers, and must follow the IEEE/CIGRE DLL 

standard*

• The model must be able to represent accurately the properties 

of the plant in the 0.2 Hz to 2.5 kHz frequency range

Key changes

*)



• The converter models must have an average representation of the switching dynamics (=average model)

• Documentation of the average model accuracy must be provided (either against the detailed switching model or real 

equipment

• If the accuracy is not sufficient in the required 0.2 Hz to 2.5 kHz range, the detailed switching model must also be 

provided (for the converter model)

Key changes

• All relevant information must be listed in the model documentation (user 

manual) → single document

• Project modelling information, data, etc. must be described in this 

document

• Certain descriptions (such as tripping signals of black boxed protection 

functions) can be in separate document such as vendor manual, but the 

user manual shall include a reference to this.

• Ready documentation template shall be used. This can be 

downloaded from the Fingrid website.



• Unit model validation (model vs real equipment for the individual active units such as wind turbine, PV/BESS 

inverter etc.) documentation shall be delivered

• If a unit model does not have any existing certificate or documentation of unit model validation, or the provided 

documentation is not accepted, Fingrid can require that unit model validation to be performed

• Plant model validation (model vs field measurement for the full plant model) must have special attention to the 

time delays → reaction time of the plant for stepwise change in setpoint / grid voltage should be compared

Key changes



Questions & Answers



Fingrid Oyj

Läkkisepäntie 21

00620 Helsinki

PL 530, 00101 Helsinki

Puh. 030 395 5000

www.fingrid.fi

Thank you!

http://www.fingrid.fi/
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