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	Project Developer Name:

	Project Identifier in PJM (e.g., Queue Number):

	Date: 

	Signature of Authorized Representative: 

	Note: The requested information is subject to confidentiality provisions set forth in Tariff Part VII, Subpart E, section 327.




	Item
	Description
	Check or Comments

	
	Model and Project Documentation
	

	1
	Identification Mechanism
The model must have an identification mechanism for configuration. The model documentation should provide a clear way to identify the specific settings and equipment configuration that will be used in any study, such that during commissioning the settings used in the studies can be checked. This may include control revision codes, settings files or a combination of these, and other identification measures.
The model documentation shall show the principle of user-defined model and block or module functions.
	

	2
	Model Setup and Simulation
The vendor’s name and the specific version of the model must be clearly observable in the .pscx PSCAD case. Documentation and supporting model file names must not conflict with model version shown in the .pscx case file. Setup and running instructions should accompany each model.
	

	3
	Test-Case Models
Include a sample implementation test case. Test-case models should be configured according to the site-specific real equipment configuration up to the Point of Interconnection. This includes but is not limited to the aggregated generation model, aggregated generator transformer, equivalent collector branch, main step-up transformers, generator tie line and any static/dynamic reactive resources.
The test case should use a single-machine infinite bus representation of the system configured with an appropriate representative short-circuit ratio (SCR).
	

	
	Model Accuracy Features
	

	4
	Detailed Inner Control Loops
Include the full detailed inner control loops of the power electronics. This representation should include all fast inner controls as implemented in the equipment installed. The approximate representation used in transient stability modeling is not sufficient. It is recommended to create models by embedding the actual hardware code into a PSCAD™ component, commonly referred to as “real code” models as defined in the NERC Reliability Guideline. If the model is assembled using standard blocks available in the PSCAD™ master library or manually translated from control block diagrams or product source code, a validation against actual hardware performance is required (i.e., validation using as-designed model in the Interconnection Study) and validation based on actual field measurement data in the As-Built model.
	 

	5
	Full IGBT Representation
A full IGBT representation or voltage source interface that mimics IGBT switching, such as a firing pulse-based model, should be used. A three-phase sinusoidal source representation is not acceptable.
	

	6
	Control Features
Represent all control features pertinent to the type of study being done. Examples of control features include but are not limited to external voltage controllers, plant-level controllers, customized phase locked loop (PLL) systems, ride-through controllers and sub-synchronous control interaction damping controllers. Actual hardware code is required for control and protection features. Operating modes that require system-specific adjustment should be user accessible. 
	

	7
	Power Plant Control
Represent plant level in sufficient detail to accurately represent short-term performance, including specific measurement methods, communication time delays, transitions into and out of ride-through modes, settable control parameters and any other specific implementation details that may impact plant behavior. For example, plant-level voltage control should be represented along with adjustable droop characteristics. 
Generic PPC representations are not sufficient unless the final Power Plant Control (PPC) is designed to exactly match the generic PPC model. If multiple plants are controlled by a common controller, or if the plant includes multiple types of IBRs such as Hybrid BESS/PV, the functionality must be included in the plant control model. If external or multiple voltage control devices such as STATCOMs are included in the plant, these should be coordinated with the PPC.
	

	8
	SSO Mitigation
Represent the Sub-Synchronous Oscillation (SSO) mitigation and/or protection. The model should have the ability to enable and disable SSO mitigation/protection, if applicable.
	

	9
	Machine Slip Type
Represent machine slip of Type III (DFIG) wind generation as appropriate for the power dispatch.
	

	10
	Transformer Magnetizing Curves
Include the transformer magnetizing curves.
	

	11
	Dynamic Reactive Devices
Represent dynamic reactive devices including automatically controlled capacitor and reactor banks, if applicable.
	

	12
	Electrical/Mechanical Features
Represent all pertinent electrical and mechanical configurations, such as filters and specialized transformers. Mechanical features (e.g., gearboxes, pitch controllers) shall be included in the model if they impact electrical performance. Any control or dynamic features of the actual equipment that may influence simulation behavior but are not represented or are approximated should be clearly identified and documented.
	

	13
	Protection Systems
Represent all installed protection systems in detail for both balanced and unbalanced fault conditions. Typically, this includes various overvoltage and undervoltage protections (individual phase and RMS), frequency protections, DC bus voltage protections, converter overcurrent protections and often other inverter-specific protections. Any protections that can influence dynamic behavior or plant ride-through in the simulation period must be included. Actual hardware code is required for these protection features. Other protections that can influence dynamic behavior or plant ride-through in the simulation period should be included.
	

	14
	Demonstrate Behavior Throughout Range
Accurately reflect behavior throughout the MW and MVAr output range from minimum power through maximum power.
	

	15
	Filters
Include a detailed representation of any hardware or software filters for the IBR controllers if necessary.
	

	16
	Site-Specific Equipment Settings (for As-Built Submissions Only)
The model should be configured to match expected site-specific equipment settings. Any user-tunable parameters or options should be set in the model to match the equipment at the specific site being evaluated, as far as they are known. Default parameters are not appropriate unless these match the configuration in the installed equipment. 
	

	
	Model Usability Features
	

	17
	Control/Hardware Options
The model must have pertinent control or hardware options accessible to the user (e.g., adjustable protection thresholds, real power recovery ramp rates, frequency or voltage droop settings, voltage control response times, or Sub-Synchronous Control Interaction damping controllers). Diagnostic flags (e.g., flags to show control mode changes or which protection has been activated) should be accessible to facilitate analysis and should clearly identify why a model trips during simulations. 
	

	18
	Time Steps
The model can be run at solution time steps in the range from 5μs to 20μs. The recommended timestep is 10μs. The model shall be capable of working across a range of time steps and does not require a specific time step.
	

	19
	Self-Initialization
The model must be capable of initializing itself. Once provided with initial condition variables, the model must initialize and ramp to the ordered output without external input from simulation engineers. Any slower control functions that are included (such as switched shunt controllers or power plant controllers) must also accept initial condition variables if required. Note that during the first few seconds of simulation 
(e.g., 0 to 2 seconds), the system voltage and corresponding terminal conditions may deviate from nominal values due to other system devices initializing, and the model must be able to tolerate these deviations or provide a variable initialization time.
	

	20
	External Reference Variables
The model must accept external reference values. This includes real power reference values (for active power control mode) or frequency reference values (for frequency control), as well as reactive power reference values (for Q control modes) or voltage reference values (for V control modes). The model should accept these reference variables for initialization and be capable of changing these reference variables mid-simulation (i.e., dynamic signal references).
	

	21
	Disable Protection Functions
Protection models must be allowed to be disabled. 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.
	

	22
	Scalable Active Power Capacity
The active power capacity of the model must be allowed to be scaled if using the same inverter, collector and/or pad-mount transformer models. The active power capacity of the model should be scalable in some way, either internally or through an external component, such as a scaling transformer. This is distinct from a dispatchable power order described in item 23 and is used for modeling different plant capacities or breaking a lumped equivalent plant into smaller composite models.
	

	23
	Dispatch Capability
The model must have the ability to dispatch its output to values less than its nameplate values. This is distinct from scaling a plant from one to multiple units and is used for testing plant behavior at various operating points.
	

	
	Model Efficiency Features
	

	24
	Intel Fortran Version 15 or Higher Preferred
The model should not be dependent on a specific Fortran version to run. It is recommended that the model supports the new Intel OneAPI HPC free Fortran compiler.
	

	25
	Compiled Using Microsoft Visual Studio 2015 or Higher
The model should be compiled using Microsoft Visual Studio 2015 and higher. 
	

	26
	PSCAD Version 5.0.1 or Higher Used
The model should not be dependent on a specific PSCAD version to run.
	

	27
	Quick Initialization
The model must reach its ordered initial conditions as quickly as possible
(e.g., < 5 seconds) to user supplied terminal conditions.
	

	28
	Multiple Instances Supported
The model shall support multiple instances of its own definition in the same simulation case.
	

	29
	“Timed Snapshot” Feature Supported
The model shall support PSCAD’s “timed snapshot” feature.
	

	30
	“Multiple Run” Feature Supported
The model shall support PSCAD’s “multiple run” feature.
	

	31
	Global Variables Not Used
The model must not use or rely upon global variables in the PSCAD environment.
	

	32
	Replication of PSCAD Cases Allowed
Allow replication in different PSCAD cases or libraries through the “copy” or “copy transfer” features.
	

	33
	File Formats Recognized by PSCAD
The model must be in formats recognized and usable by PSCAD. This includes: *.pswx (project files), *.pscx (case files), *.pslx (library files) and user-defined models.
	

	34
	Multiple Layers Not Used
The model should not utilize multiple layers in the PSCAD environment, including “disabled” layers.
	

	35
	Contact Information Provided
Contact information for modeling support engineers must be provided.
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