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Grid interconnection process

➢Generation plant models (IBRs) must comply with the grid code

➢Generation owners demonstrate this to TSO by EMT simulations
• 1 phase fault

• Q step test

• Frequency step test, etc.

➢Grid is represented by a Thevenin equivalent
• Limited set of scenarios 

• Limited operating conditions
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Grid interconnection process: TSO

➢TSOs do not like sharing models of their grids
• Confidentiality

➢TSOs must perform many test themselves
• Ensure acceptable operation of the grid and generation plants in all conditions

• Many iterations between TSO and generation owners

• Validation with full grid model takes long time
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EMT online connection tool: features

➢Solution: EMT online connection tool 
• Web portal

• Automatically integrate generation models into the grid model 

• Run remote simulations

• Multiple users working simultaneously

• Confidentiality is protected

➢Connection tool is a new product
• Offered to all!
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EMT online connection tool: workflow

➢Workflow overview
• TSO uploads complete network models

• Generation owners upload their models

• Virtual machine with EMTP installation is created for each uploaded GO design

• Generation model is connected to the appropriate network bus

• Load-flow and time-domain simulation of the combined system is launched

• Simulation results are sent to the generation owner 

• Virtual machine is deleted
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EMT online connection tool: diagram
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Database management toolbox

➢Database file
• Same as normal EMTP design but .dbf

• Used to generate regular design files

➢Root export folder
• Designs exported to individual folders

➢Metadata (grid model description)
• Grid version

• Scenario

• Contingency

➢Exported files
• EMTP design .ecf + dependencies

• Buslist.csv

• Metadata.json 8



Grid placeholder

➢Grid placeholder device
• Represents grid model in GO designs

• Replaced by an actual grid model on the platform

➢Device design
• 3-phase electrical buses

• Mask: list of allowed grid configurations
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Typical TSO actions

➢Create and upload grid models
• Different scenarios, contingencies

• Can be reused in different projects

➢Create interconnection projects
• Assign GOs to projects

• Assign grid models to projects

• Define buses that GOs have access to

➢Create grid placeholders
• And share them with GOs
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Typical GO actions

➢Prepare simulation designs offline 
• Assemble the IBR model

• Connect the model to the grid placeholder 

• Parametrize grid configuration in grid placeholder mask

➢Upload simulation designs
• Simulations launched automatically

➢Download simulation results
• Analyze results offline
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➢Thank you for attention!

➢Q&A
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