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Fingrid PSCAD simulation model review report (KJV2018)	
Demand Facility Name: 		Data Center X
Connection Process Stage:	Stage 1 (ION) /Stage 2 (FON)
Model package:		Model_delivery_v_12345.zip

	[bookmark: _Hlk151645741]Facility Short Circuit Data
	R (Ohm)
	X (Ohm)

	SCR Normal
	
	

	SCR Minimum
	
	



	Power data
	P (MW)

	Maximum active power Pmax (1.0 pu)
	



Documentation
	
	Model documentation complies (Yes/No)
	Name of document and page number from where the needed item is documented

	Version history
	
	

	General Information 
	
	

	Overview
	
	

	Parameters
	
	

	Usage instructions
	
	

	Functionalities
	
	

	Supplementary documentation
	
	





Modelling
	[bookmark: _Hlk220591490]
	Model complies (Yes/No)
	Comments

	Aggregation

	Aggregation (general aggregation and OHL/cable modelling)
	
	

	Equipment

	Transformer parameters and equipment (saturation, OLTC, grounding configuration, etc)
	
	

	Auxiliary equipment (compensation equipment, MOVs, filters etc.)
	
	

	House load
	
	

	Control signals and parameters

	“Static” control settings (not required to be adjustable in runtime, adjustment of any given setting must not require changes in more than one location), should include at least:
1. Active power (and reactive power, if applicable) control settings (ramp rates, etc.)
2. Protection activation levels and time settings
3. Activation levels, deactivation levels and other relevant settings of different operation modes
	
	

	Runtime control signals and parameters (must be adjustable in runtime)
1. Load active power (and reactive power, if applicable). Signal available for each individual demand unit
	
	

	Monitoring signals

	Relevant signals for unit and facility level controls
1. Protection signals
2. Activation and deactivation of operation modes (e.g. ride-through modes, current limiting/blocking modes)
3. PLL output signal (for systems using phase-locked loop synchronization)
	
	

	Model delivery format

	model does not include any
1. global substitutions
2. radio links
3. multiple layers
4. PNI setups
	
	

	The full demand facility model must be stored inside single main PSCAD module with just POC connection point and acceptable signal interfaces coming out
	
	

	Main electrical circuit must be accessible down to LV terminals of individual demand units. Black-boxing only allowed for control and protection systems of individual active demand units such as UPS.
	
	

	Real hardware code must be embedded in the model following the IEEE/CIGRE DLL standard
	
	

	Model dependencies are placed in single sub-folder. No unnecessary or obsolete files shall be included.
	
	

	Model does not include any .exe files
	
	

	Model does not include any unnecessary or duplicate definitions or obsolete objects/component
	
	

	Stage 2 update

	(Only for Stage 2 models) Model corresponds to the final parametrisation of the facility after the KJV tests
	
	



Compatibility and usage
The following tests verify that the model includes all capabilities which are required for the model to work in all the use-cases where Fingrid will be using the model (and which are not tested already in the grid code functionalities part later) 

	[bookmark: _Hlk220591693]Test #
	Test
	Active power
	Description
	Background network
	Acceptance criteria
	Model complies (Yes/No)
	Comments

	C1
	Version compatibility
	N/A
	Model runs with PSCAD version, Fortran compiler and Visual Studio version specified by Fingrid
	N/A
	No errors with the specified version or compiler
	
	

	C2
	Scaling and multiple instances
	N/A
	Model supports multiple (>50) instances in same simulation, with separate parametrization (inc. scaling) of different instances.
	N/A
	No errors with multiple instances, scaling or separate parametrization of different instances
	
	

	C3
	Multiple run and snapshot features
	N/A
	Model supports multiple run and snapshot features
	N/A
	No errors with multiple run or snapshot features
	
	

	C4
	Initialization
	1.0
	Flat run until model is in steady state
	SCR Normal
	Model initialized to steady state in less than 3 seconds
	
	

	C5
	Compatibility with TSO system model
	N/A
	Model behaves as expected and runs without errors in TSO system model
	N/A
	No issues when integrating the model to the system level model
	
	





Grid code functionalities
The following tests verify that the model works according to the corresponding grid code requirements.

	Test #
	Test
	Active power
	Description
	Background network
	Acceptance criteria
	Model complies (Yes/No)
	Comments

	G1.1
	Change of load profile
	According to profile
	Demand facility operational point is changed accordingly to different operation modes of the real demand facility.
	SCR Normal
	Load profile can be changed
	
	

	G1.2
	Adjusting load active power
	Variable P
	Adjusting the load from 0 to 100 % and vice versa
	SCR normal
	Active power can be changed. Stable operation.
	
	

	G2.1
	Operating limits - Voltage - Full power
	1.0 pu
	PCC voltage 1.0 pu -> 0.9 pu -> 1.0 pu -> 1.1 pu -> 1.0 pu. 
	Infinite bus - Forced voltage to PCC
	Stable operation
	
	

	G2.2
	Operating limits - Voltage - Partial power
	0.2 pu
	PCC voltage 1.0 pu -> 0.9 pu -> 1.0 pu -> 1.1 pu -> 1.0 pu. 
	Infinite bus - Forced voltage to PCC
	Stable operation
	
	

	G2.3
	Operating limits - Frequency - Full power – UFLS enabled
	1.0 pu
	Frequency 50 Hz -> 47.5 Hz -> 50 Hz -> 51.5 Hz -> 50 Hz, Rate of change 2 Hz/s. UFSL enabled.
	
SCR Normal
	Expected response 
	
	

	G2.4
	Operating limits - Frequency - Full power – UFLS disabled
	1.0 pu
	Frequency 50 Hz -> 47.5 Hz -> 50 Hz -> 51.5 Hz -> 50 Hz, Rate of change 2 Hz/s. UFLS disabled
	
SCR Normal
	Expected response
	
	

	G3.1
	Step change in frequency
	1.0 pu
	Frequency 50 Hz -> 49 Hz -> 50 Hz -> 51 Hz -> 50 Hz. Rate of change 2 Hz/s.
	SCR Normal
	Expected response
	
	

	G4.1
	Compensation equipment logic disconnect
	Variable P
	Ramp or step change depending on the implementation logic of compensation
	SCR Normal
	Compensation devices shall be connected at the beginning and shall be disconnected during the active power ram
	
	

	G4.2
	Compensation equipment logic connect
	Variable P
	Ramp or step change depending on the implementation logic of compensation
	SCR Normal
	Compensation devices shall be disconnected at the beginning and shall be connected during the active power ramp
	
	

	G5.1
	Current limiter activation
	1.0 pu
	Ramp voltage down to current limitation activation threshold and then back up to 100 %
	SCR normal
	Expected results
	
	

	G5.2
	Current blocking activation
	1.0 pu
	Ramp voltage down to current block activation threshold without causing a trip and then back up to 100 %
	SCR normal
	Expected results
	
	

	G6.1.1
	Fault ride through – and post-fault active power recovery
	1.0 pu
	3-ph SC with 200 ms fault time
	SCR normal after fault SCR minimum
	Expected results
	
	

	G6.1.2
	Fault ride through – and post-fault active power recovery
	1.0 pu
	3-ph SC with 200 ms fault time and with residual voltage U = 0.25 pu
	SCR Normal
	Expected results
	
	

	G6.1.3
	Fault ride through – and post-fault active power recovery
	1.0 pu
	2-ph SC with 200 ms fault time
	SCR Normal, after fault SCR minimum
	Expected results
	
	

	G6.1.4
	Fault ride through – and post-fault active power recovery
	1.0 pu
	2-ph SC to ground with 200 ms fault time
	SCR Normal, after fault SCR minimum
	Expected results
	
	

	G6.1.5
	Fault ride through – and post-fault active power recovery
	1.0 pu
	1-ph ground fault with 200 ms fault time
	SCR Normal, after fault SCR minimum
	Expected results
	
	

	G6.1.6
	Fault ride through – and post-fault active power recovery
	1.0 pu
	1-ph ground fault with 200 ms fault time tested on all phases with residual voltage U ≈ 0.6 pu
	SCR Normal, after fault SCR minimum
	Expected results
	
	

	G6.2
	Overvoltage withstand capability
	1.0 pu and 0.2 pu
	PCC Voltage 1.0 pu -> 1.2 (5 s.) pu-> 1.1 pu
	Infinite bus - Forced voltage to PCC
	Expected results
	
	

	G6.3
	Multiple FRT 1
	1.0 pu
	Fault and reconnection cycle. 3-ph SC. 100 ms fault time @ T+0 s, T+0.5 s, T+1.0 s, T+30.0 s, T+35.0 s
	
SCR Normal
	Expected results
	
	

	G6.4
	Multiple FRT 2
	1.0 pu
	Fault and reconnection cycle. 10 consecutive 100 ms bolted 3-ph SC during same simulation. 5 second intervals.
	
SCR Normal
	Expected results
	
	

	G6.5
	Switchover to high voltage backup supply (if applicable)
	1.0 pu
	Switchover to external high voltage backup connection (for example from 400 kV to 110 kV backup supply)
	
SCR Normal
	Expected results
	
	

	G7.1
	Network vector shift
	1.0 pu and 0.2 pu
	Vector shift +30° and -30° without fault
	SCR normal and minimum
	No tripping, no undamped oscillation 
	
	

	G7.2
	Interarea oscillations
	1.0 pu
	Inject 0.2-1.0 Hz voltage oscillations in dq reference frame to the POC
	SCR Normal
	No amplifying oscillations
	
	

	 G7.3
	Forced oscillations (if applicable)
	Variable P
	Agreed load profile of the demand facility used
	SCR Normal
	Forced oscillations from the load profile seen as expected at the PCC
	
	

	G7.4
	Impedance scan
	1.0 pu and 0.2 pu
	Impedance scan to be done from 1.0 Hz to 45 Hz
	Infinite bus - Forced voltage to PCC
	Expected results
	
	

	G8.1
	High voltage protection
	1.0 pu
	Voltage raised until demand facility trips
	Infinite bus - Forced voltage to PCC
	Demand facility trips and user will be notified about the protective function.
	
	

	G8.2
	Low voltage protection
	1.0 pu
	Voltage lowered until demand facility trips
	Infinite bus - Forced voltage to PCC
	Demand facility trips and user will be notified about the protective function.
	
	

	G8.3
	High frequency protection
	1.0 pu
	Frequency raised until demand facility trips
	
SCR Normal
	Demand facility trips and user will be notified about the protective function.
	
	

	G8.4
	Low frequency protection
	1.0 pu
	Frequency lowered until demand facility trips
	
SCR Normal
	Demand facility trips and user will be notified about the protective function.
	
	




