[image: ]Solar/Onshore Wind/Storage RFP
BASE CASE PVSYST MODEL SPECS
+Table 1: DEVELOPMENT ACQUISITION PROJECT SPECIFIC INFORMATION
[Note: Fill in table below with the project-specific information for each solar facility.]
[Note for rooftop solar – given the requirement for either a PVSyst or a Helioscope production models, please use the parameters indicated within this specification sheet as guidance toward Helioscope-generated models.]  


	Project/Site Information
	

	Project Name
	[  Project / Site Name   ]

	Project Address
	[   Physical Address   ]

	Project Site Specifications
	Unit
	Value

	Latitude
	deg.
	[  xx.xx  ]

	Longitude
	deg.
	[  xx.xx  ]

	Land Area
	acres
	[          ]

	Interconnection Facility Specifications
	Unit
	Value

	Interconnection Type
	Transmission or Distribution
	[          ]

	Interconnection Voltage, Nominal
	kV
	[          ]

	Maximum Voltage (Vmax) per PJM Standard Schedule
Minimum Voltage (Vmin) per PJM Standard Schedule
	kV
	[          ] Vmax
[          ] Vmin

	Power Factor Capability (PF Lag), Lagging, at Point of Interconnection, Minimum
	
	0.95 PF Lag

	Power Factor Capability (PF Lead), Leading, at Point of Interconnection, Minimum
	
	0.95 PF Lead

	Generator Tie Line Length
	miles
	[          ]

	Main Power Transformer Capacity
	MVA
	[          ]

	AC Collection System Voltage, nominal
	kV
	34.5

	
Solar Facility Specifications
	Unit
	Value

	Required Real Power Output at POI at Vmax
	MWac
	[          ]

	Required Real Power Output at POI at Vmin
	MWac
	[          ]

	DC Nameplate Capacity
	MWp
	[          ]

	DC Collection System Voltage, Maximum
	Vdc
	1,500

	Module Mounting System Type
	Single Axis Tracking or Fixed Tilt
	[          ]

	Modeled Annual Energy Production Year 1, under Typical Conditions, at Point of Metering
	MWh
	[          ]




The “Base Case Model” requested in Section D “Technical Info” of the Information Form Addendum shall be comprised of a PVSyst model and an 8760 hour predictive energy production file for year 1 based on the following specifications.  
Base Case Model Requirements
The “Base Case Model” shall be comprised of a PVSyst model and an 8760 hour predictive energy production file for year 1 which is representative of the equipment configuration, losses, and operating behavior based on historical/typical weather data using mathematical models as contained in the PVsyst software.Post-processing using Microsoft Excel is acceptable only for adding 8760 hourly results from separate PVsyst variants and applying the POI Grid Limit. The PVSyst Model and associated 8760 shall follow parameters in Table 2 and should be provided with your bid submission.
The Base Case Model for proposals shall include the following at the minimum:
1. The latest version of the PVsyst Photovoltaic Software at time of contract or if that’s not available, the closest subsequent version..
2. The latitude and longitude of the Project Site.
3. The typical-year solar resource and weather dataset of record for the Facility.
4. The Project Site albedo assumption, sourced from NREL PSM.
5. The use of the Perez transposition model.
6. The orientation of the PV arrays represented in the Facility, including row or tracker spacing, tilt angle (fixed-tilt systems only), tracking range (tracker systems only), azimuth angle, axis tilt angle, axis height above ground, minimum height above ground (fixed-tilt systems only), collector width, and ground-coverage ratio (GCR).
7. Equipment types and quantities for the PV modules and inverters comprising the Facility.
8. Complete set of native files, including but not limited to the list below, utilized in the software model so the Base Case Model can be recreated. A third-party (PVEL, RETC, DNV or other third party approved by Owner) validated PV module .PAN file shall be provided or that used in the Base Case Model.  An Inverter .OND file shall include 3 efficiency curves and account for auxiliary load losses required during the inverter operation.
a. .pan – PV Module performance model created by either the module supplier or a 3rd party lab.
b. .ond – Inverter performance model
c. .met – Weather data file including its source
d. .prj – Unique project definition file
e. .VC – Provide all variant files defined within PVsyst describing the cases being evaluated.  
f. .shd – Near shading file, generated within PVsyst
g. .sit – Site definition file containing the references to the specific weather file, the shading scene and other parameters
h. .hor – Describes the distant horizon features, such as, mountains that may impose shading on the site.
9. The configuration of the PV arrays represented in the Facility, including the number of modules, the number of modules per string, strings per inverter, number of inverters, and DC/AC ratio.
10. Facility availability shall be set to 100%.
11. All transformer and auxillary nighttime losses shall be excluded in the Base Case Model.
12. The Base Case Model shall include all daytime auxiliary loads and losses required for the facility normal operation including but not limited tothose associated with the onsite transformers, trackers, SCADA, and weather stations.  These loads and losses shall be clearly accounted for in the Base Case Model.
13. In addition to that stated in Section I, specification of post-processing calculations may be implemented after the modeling software output is calculated to model tracker optimizing programs like NEXTracker’s TrueCapture and ATI’s SmarTrack and to account for East-West Slope production adjustments, if applicable.
14. The 8,760 Expected Hourly Energy Production values (kWh) over a Typical Year, computed using the above and assuming a P50 Probability of Exceedance.
15. The Expected Annual Energy Production computed by summing the 8,760 Expected Hourly Energy Production values described above.
16. Bidders shall verify that the quantity of inverters proposed while generating power will maintain the Power Factor as specified in Table 1 and also produce the real power name plate rating MWac at the POI for a “Distribution” connected facility.  For a “Transmission” connected facility, a combination of inverters and cap bank may be used to ensure the real power nameplate rating MWac at the POI is maintained.
17. If the inverter’s capacity is temperature dependent, the Base Case Model shall account for the generation loss due to temperature derating.
18. Near Shadings, PVsyst  shall be used to model row-to-row shading (tracker and fixed tilt) and significant near-field shading such as trees.  The shading model shall be representative of the proposed site layout including the remaining vegetation within and surrounding the site boundary post construction.  If there are significant changes in elevation at the Project Site, such as rolling hills, the PVsyst shading scene shall include site specific topography. 
19. If project specific IAM losses are used, provide the third party (PVEL, RETC,  DNV or other third party approved by Owner) analysis to support entry to PVsyst.
20. If the Project Site experience regular high wind speeds, production losses due to tracker’s wind-stow shall be included in the Base Case Model.
21. Spectral correction shall be included if thin film PV modules are used.
22. Modeling assumptions and basis specific to bifacial PV modules, if applicable.



[bookmark: _Hlk37915366]Table 2: PVSyst Assumption/Parameter Requirements:

	PVSyst Parameter
	Value
	PVSyst Parameter
	Value

	Transposition Model
	Perez

	Module Quality Losses Including:
a) Positive Tolerance
b) Inverter MPP Tracking
c) First Year Module Degradation using mid year averaging
	       
a) -0.40%
b) +0.50%
c) +0.25%
+0.35%
PVsyst Input rounded +0.3% (Mono Crystalline)
PVsyst Input               +1.3% (Thin Film)

	Meteo Data
	Latest Version of SolarAnywhere at Contract Signing
	Module Mismatch Losses
	0.5%

	Albedo
	NREL PSM 
	Horizon
	Meteonorm or PVGIS

	Array Soiling Losses
	1.0%
	AC Losses (Iron Losses)
	0.2% for one level of transformation
0.3% for two levels of transformation

	Thermal Loss Uc
	29 W/m2K 
For monofacial PV modules.
Bifacial PV modules use the same unless manufacturer recommends Uc to be used
	AC Losses (Res/Ind)
	0.9% for one level of transformation
1.3% for two levels of transformation

	Thermal Loss Uv
	0 W/m2K / m/s
	AC Losses (Conductor)
	1.0% for string inverters
1.5% for central inverters

	DC Wiring Ohmic Losses at STC
	1% for string inverters – in arrays
1.5% for co-located String Inverters
1.5% for central inverters
	Daytime Auxiliaries Losses (including SCADA, trackers, weather stations, and substation)
	Unless supporting data provided, for PVsyst
“Continuous auxiliary Loss” input use:
Trackers not Self-Powered - 0.1% of POI MWac
Trackers Self-Powered – 0,05% of POI MWac
Fixed-Tilt – 0.05% of POI MWac

	Light Induced Degradation (LID)
	Thin Film, No Input
2.5% Mono Crystalline

	Grid Power Limitation
	Refer to the “Required Real Power Output” and “Power Factor” in Table 1 above

	IAM Losses
	Per ASHRAE
b0=0.040 AR
b0=0.050 Non-AR
Thin Film: use PAN File
	Tracker Rotation
	Tracker specific

	Bifacial Rear Shading Loss
	20% for Trackers
20% for Fixed-Tilt
	Bifacial Mis-Match Loss
	10% for Trackers
10% for Fixed-Tilt

	Bifaciality
Factor
	Median PV Module
Datasheet Value
	Bifacial Transparency 
	0% 
Otherwise, provide 3rd Party Supporting Data

	Ground Albedo
	NREL PSM database
	Circumsolar Irradiance
	Separate Component

	String Mismatch
	0.1%
	Back Tracking
	Thin Film - No
 Mono Crystalline - Yes
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