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Overview
Electromagnetic Transient (EMT) models have been added to the AESO’s list of electrical and physical parameters for the transmission system model as per Section 502.15 of the ISO Rules, Reporting Facility Modelling Data. The following checklist is to be submitted with a facility’s EMT model submission package to the AESO. It is expected that all PSCAD models and supporting documents adhere to the EMT model requirements. Any deviations should be documented and explained in the comments to assist reviewers.
For more information on the AESO’s EMT modelling requirements, please consult ID #2010-001R Facility Modelling Data and List of Electrical and Physical Parameters for Transmission System Model (see: appendix 1 Section 4.5.6, appendix 3 and 4).  
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EMT Model Submission Checklist
	EMT Item
	Description 

	General Information
	

	1. AESO Project Number / Project Name (if applicable):
	

	2. Facility Name / Substation Number / Substation Name:
	

	3. EMT Model Submission Type: e.g., pre-commissioning model (EP11), post-commissioning model validation (EP20), model revalidation, model validation after equipment update, others
	

	4. Model Provision Date:
	

	5. Contact Information for Model Submittal (Name, Title, Email Address)
	

	6. Original equipment manufacturer(s) name (include both inverters and PPC if they have different OEMs):
	

	7. Version of the PSCAD model being submitted:
	

	8. List and description of the PSCAD files and libraries being submitted
	


	Site and Model Specific Information
	

	9. List of inverters and PPC model numbers and software firmware version:
	

	10. List and description of all control functions and associated parameters. Identify control functions that are user-accessible.
	

	11. List and description of all AC and DC protections. Identify protection settings that are user-accessible: 
	

	12. Discuss any model limitations e.g., lowest grid strength:
	

	13. If the facility has both grid forming and grid following capability, describe how the mechanism works for both controls:
	

	14. Other site-specific information (optional): 
	




	General Model Documentation Requirements
	Model Complies?

	Comments

	1. Is the model in real-code:
	☐
	

	2. Facility single-line diagram included:
	☐
	

	3. Vendor name and version of the model observable in .pscx PSCAD case: 
	☐
	


	4. OEM documentation and model file names match model version shown in .pscx/.pslx file:
	☐
	


	5. Instruction document for model setup and run included [footnoteRef:2]: [2:  The documentation shall include instructions on how to use the plant model, covering key parameters and any necessary information to configure the model to match the site's specifications. Documentation should include the recommended range of simulation timesteps, and provide a clear description of trip/ operation code signals produced by the model.] 

	☐
	

	6. Test case description configured to site-specific real equipment up to the point of interconnection[footnoteRef:3]: [3:  This would include aggregated generator model, aggregated generator transformer, equivalent collector branch, main plant transformers, gen tie line, power plant controller, and any other static or dynamic reactive resources.] 

	☐
	



	Required Supporting Documentation
	Required Documentation Included?

	Comments

	7. Authenticated Unit Model validation report:
	☐
	

	8. Authenticated Plant-level verification report:
	☐
	

	9. Authenticated Model quality test report:
	☐
	

	10. Other documents (please list):
	☐
	

	Model Accuracy Requirements
	Model Complies?

	Comments

	11. Model includes collector system, including:
· Generator and step-up and main interconnection transformers
· Cables and capacitator banks
	☐
	

	12. Represents the full detailed inner control loop of the power electronics.[footnoteRef:4] [4:  The model cannot use the same approximations classically used in transient stability modelling, and should fully represent all fast inner controls, as implemented in the real equipment. It is preferred and recommended to create models which embed the actual hardware code into a PSCAD component whenever possible. If the model is assembled using standard blocks available in the PSCAD master library, approximations are usually introduced, and specific implementation details for important control blocks may be lost. In addition, there is a risk that errors will be introduced.] 

	☐
	

	13. Uses a full IGBT representation or voltage source interface that mimics IGBT switching.[footnoteRef:5] [5:  A three-phase sinusoidal source representation is not acceptable. Models manually translated from MATLAB (i.e., block-by-block) or control block diagrams are often unacceptable because the method used to model the electrical network and interface to the controls may not be accurate, or portions of the controls (such as protection) are omitted. Note that Matlab may be used to generate C code which is used in the real control hardware. If this approach is used by the developer, the same C code may be used to create an extremely accurate PSCAD model of the controls. The controller source code may be compiled into DLLs or binary if the source code is unavailable due to confidentiality restrictions.] 

	☐
	

	14. Represents plant level controllers (PPC) as implemented in the real controls.
	☐
	

	15. PPC accepts an external active power setpoint.
	☐
	

	16. PPC accepts a voltage/reactive power/power factor setpoint.
	☐
	

	17. PPC has a mechanism to implement a settable voltage droop.
	☐
	

	18. Any voltage control devices (e.g., STATCOM/DVAR, SVC, MSCs) are effectively coordinated with PPC.
	☐
	

	19. All pertinent control features as implemented in the real controls are represented (e.g., customized PLLs, ride-through controllers, SSCI damping controllers, etc.).
	☐
	

	20. Machine slip of Type III (DFIG) wind generation represented as appropriate for the power dispatch.
	☐
	

	21. SSO mitigation and/or protection including the ability to enable and disable SSO mitigation/protection represented, if applicable.
	☐
	

	22. Dynamic reactive devices including automatically controlled capacitor and reactor banks represented, if applicable.
	☐
	

	23. All pertinent protections modeled in detail for both balanced and unbalanced fault conditions.[footnoteRef:6]  [6:  Typically, this includes various OV and UV protections (individual phase and RMS), frequency protections, DC bus voltage protections, converter overcurrent protections, and often other inverter specific protections. Any protections which can influence dynamic behavior or plant ride-through in the simulation period must be included. Actual hardware code is recommended to be used for these protection features.] 

	☐
	

	24. Model accurately reflects behavior throughout the valid (MW and MVAr) output range from minimum power to maximum power.
	☐
	

	25. Model configured to match expected site-specific settings.[footnoteRef:7] [7:  Any user-tunable parameters or options must match the equipment at the specific site being evaluated. Default parameters are not appropriate unless they match the configuration in the installed equipment.] 

	☐
	

	26. Model represents all pertinent electrical and mechanical configurations, such as filters and specialized transformers. [footnoteRef:8] [8:  Mechanical features (such as gearboxes, pitch controllers, etc.) should be included in the model if they impact electrical performance. Any control or dynamic features of the actual equipment which may influence behavior in the simulation period which are not represented or which are approximated must be clearly identified.] 

	☐
	



	Model Useability Requirements
	Model Complies?
(Yes/No)
	Comments

	27. Control and hardware options pertinent to the study are accessible to the user.[footnoteRef:9]  [9:  Examples include protection thresholds, real power recovery ramp rates, frequency or voltage droop settings, voltage control response times, or SSCI damping controllers. Diagnostic flags to show control mode changes or which protection has been activated should be visible.] 

	☐
	

	28. Model is capable of running at timesteps larger than 10 μs.
	☐
	

	29. Model can operate a range of simulation steps and is not restricted to operating at a single time step. 
	☐
	

	30. Model has an identification mechanism for configuration.[footnoteRef:10] [10:  Model documentation must clearly identify the specific settings and equipment configuration which will be used to allow the settings to be checked during commissioning. This may be control revision codes, settings files, or a combination of these and other identification measures.] 

	☐
	

	31. Model is capable of self-initializing.[footnoteRef:11] [11:  Models shall initialize and ramp to full output without external input from simulation engineers.] 

	☐
	

	32. Model can accept external reference values for initialization and is able to change reference values mid-simulation.[footnoteRef:12] [12:  References include real power reference (for active power control mode) or frequency reference (for frequency control), and reactive power reference values (for Q control mode), voltage reference values (for V control mode) or power factor reference value (for PF control mode).] 

	☐
	

	33. Protection functions may be disabled.[footnoteRef:13]  [13:  Many studies result in inadvertent tripping of converter equipment, and the ability to disable protection functions temporarily provides study engineers with valuable system diagnostic information.] 

	☐
	

	34. Active power capacity of the model may be scaled.
	☐
	

	Model Efficiency Requirements
	Model Complies?
(Yes/No)
	Comments

	35. Model is compiled using Intel Fortran Version 12 or higher. Models compiled in, or requiring GNU FORTRAN or Compaq Visual FORTRAN will not be accepted.
	☐
	

	36. Model uses PSCAD version 4.6.3 or higher. Model should not rely on a specific PSCAD version to run.
	☐
	

	37. Model is not dependent on additional external software. Dependencies on free, commonly available redistributable libraries (e.g., ETRAN) may be acceptable.
	☐
	

	38. Model initializes as quickly as possible to user supplied terminal conditions (< 5 seconds).
	☐
	

	39. Support multiple instances of its own definition in the same simulation case.
	☐
	

	40. Support the PSCAD “snapshot” feature.
	☐
	

	41. Support the PSCAD “multiple run” feature.
	☐
	

	42. Allow replication in different PSCAD cases or libraries through the “copy” or “copy transfer” features.
	☐
	

	43. Does not rely upon global variables in the PSCAD environment.
	☐
	

	44. Must not utilize multiple layers in the PSCAD environment, including ‘disabled’ layers.
	☐
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