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Purpose and Applicability 

This document facilitates implementation of the Eligible Intermittent Resource Protocol at Appendix Q of the CAISO Tariff (EIRP).
 The EIRP sets forth specific technical standards that Eligible Intermittent Resources (EIRs) must satisfy, including, but not limited to: 

· Data relevant to forecasting, including operational and meteorological data [EIRP Sec. 2.2.3 and 3.1]

· Monitoring and communications requirements [EIRP Sec. 3.2]

· Forecasting data equipment requirements [EIRP Sec. 2.2.3, 6, and 6.2]

The following sections detail the means by which solar photovoltaic (PV) and solar thermal (ST) Generating Units, as EIRs, can comply with the technical standards in the EIRP as a condition to participation in the CAISO’s markets.  Except as otherwise specified, these standards only apply to PV and ST EIRs with a Participating Generator Agreement (PGA), Pseudo Tie Participating Generator Agreement (PPGA), Dynamic Scheduling Agreement for Scheduling Coordinators (DSA), or Qualifying Facility Participating Generator Agreement (QF PGA).  Further, where applicable, these standards apply  whether or not the EIR is certified or seeking certification as a Participating Intermittent Resource (PIR).    

Physical Site Data

PV and ST Generating Units or their Scheduling Coordinators (SC) must provide the CAISO with an accurate description of the physical site of the EIR.  The following information must be provided for each EIR, including an EIR that consists of multiple PV Generating Units aggregated under a single Resource ID, in which case the requested information must be provided for each individual PV Generating Unit aggregated under the single Resource ID:  The information must include (1) the location (latitude and longitude coordinates), and elevation of meteorological collection devices(met stations),
 (2) the location (latitude and longitude coordinates), elevation and orientation angles of arrays or concentrators, (3) the generation capacity of the Generating Facility or each Generating Unit aggregated under a single Resource ID, and (4) the type of solar generation technology employed at the Generating Facility or each Generating Unit aggregated under a single Resource ID.  

Location of Meteorological Stations

Each EIR greater than 1 MW must install a minimum of 1 met station that has an independent and backup power source.  An independent power source means that the power for the met station and Data Processing Gateway (DPG) cannot be provided by a backfeed from the transmission system..  Further, each met station and DPG must have a backup power source that is independent of the primary power source and may include station power, battery, or solar panel. The backup power source must capable of providing power until primary power is reasonable expected to be restored. 
For aggregated PV Generating Units no less than 1 met station must be placed to cover a 7 - 10 miles radius for approximately 90% coverage of the footprint for each Resource ID. See example 1. 


[image: image1.emf]
Should an EIR’s footprint, including aggregated PV Generating Units under a single Resource ID, lie contiguous to or overlap another EIR’s  footprint, the met station location  requirement may be satisfied by a sharing arrangement(s) mutually agreeable to the EIRs. Proof of the agreement must be provided to the CAISO.  Should the agreement terminate, each EIR must independently  demonstrate satisfaction of the met station requirement specified herein. 

The CAISO, in coordination with its forecast service provider(s), will cooperate with the EIR to identify an acceptable placement of the met station(s) to take into account the microclimate of the area.
For solar PV or ST central station Generating Facilities  5 MW or greater, each EIR must provide a minimum of 2 met stations with an independent and backup power source within the footprint of the park. For generating facilities that require DNI (direct Irradiance) and  GHI (global horizontal irradiance) measurements individual met station  may provide  alternate radiometry from each station. For example, met station 1 may report DNI where met station 2 may report GHI  All other meteorological data reporting requirement remain the same. 

For such EIRs with a radius of 7-10 miles or more, no less than 2 met stations must be placed to cover the 7 - 10 miles radius providing approximately 90% coverage of the footprint for each Resource ID. 
Meteorological and Production Data

Meteorological data must be provided to the CAISO via the DPG for accurate power generation forecasting. For irradiance measurements and devise type requirements are outlined in Table 1.

	
	Direct Irradiance

(DNI)
	Global

Diffused

(GDiff)
	Global Horizontal Irradiance

(GHI)
	Global Irradiance/Plane of Array (GPOA)
	Diffuse Irradiance/ Plane of Array (DPOA)

	Flat-Plate PV  (fixed/ horizontal /flat roof)
	
	
	
	R
	

	
	
	
	
	R
	

	Flat-Plate PV(fixed angle/azimuth tracking
	
	
	
	R
	

	Flat-Plate PV (DNI zenith & azimuth tracking)
	
	
	
	R
	

	Flat panel Solar (thermal fixed angle mounted)
	
	
	
	R
	

	Flat Panel Solar Thermal Collector (azimuth tracking)
	
	
	
	R
	

	Low Concentrating PV (LCPV)
	R
	
	R
	
	

	High Concentrating PV (HCPV)
	R
	
	R
	
	

	Concentrated Solar Thermal (solar trough zenith tracking)
	R
	
	R
	
	

	Heliostat Power Power(tracking focusing mirrors)
	R
	
	R
	
	

	Greenhouse Power Tower 

(hot air convection turbine)
	
	
	
	R
	

	Stirling Engine (concentrated solar power generation)
	R
	
	R
	
	


Table 1 Radiometry Matrix
“R”  means a required item.

“O” means an optional item. 
The CAISO, in coordination with its forecast service provider(s), will cooperate with the EIR to identify  acceptable radiometry for new technology that may not be outlined in table 1


 Table 2 details the units and accuracy of measurements to be sent to the CAISO in real time (i.e. 4 seconds).   
Table 2
	Element
	Device (s) 

Needed
	Units 
	Accuracy

	Global Irradiance 

Plane-of-Array Irradiance
(GPOA)
	 Pyranometer or equivalent
	W/m 2 
	±25W/m2

	Global Horizontal Irradiance 
(GHI)
	 Pyranometer  or equivalent
	W/m 2 
	±25W/m2

	Global Diffused

(GDIFF)
	Pyranometer  or equivalent
	W/m 2
	±25W/m2

	Diffused Irradiance 

Plane of Array

(DPOA
	 Pyranometer  or equivalent
	W/m 2
	±25W/m2

	Direct Irradiance

(DNI)
	Pyreheliometer  or equivalent
	W/m 2
	±25W/m2

	Back panel temperature for Flat PV type arrays at the array average height
	Temperature probe for back panel temperature
	◦C
	± 1°

	Ambient temperature at the array average height
	Temperature probe & shield for ambient temp.
	◦C
	   ± 1°

	Barometer
	Barometric Temp
	Hecto Pascals HPa
	± 60 Pa

	Wind speed and direction at the average array height
	Anemometer, wind vane and wind mast
	m/s 
deg 
	±1 m/s

± 5° 

	Realtime Resource Generation 
	MegaWatts Tranducers or Current and Potential Transformers
	MWs
	Per  CAISO Telemetry standards

	Aggregate  Monthly Resource Generation
	MegaWatts Revenue Meters
	MWhs
	Per BPM


The forecast service provider and the CAISO require production and meteorological data for a minimum of sixty (60) days before the PV or ST EIR can be considered eligible to become a Participating Intermittent Resource (PIR). This data must be collected in advance in order to train the forecast models (e.g. artificial neural networks) responsible for producing the power production (MW) forecast for each proposed PIR. 

Maintenance & Calibration 
Meteorological equipment must be tested and, if appropriate, calibrated, per manufacturer’s recommendations.  Further, testing and calibration must be performed following maintenance or whenever the EIR or SC for the EIR reasonably becomes aware that the performance of the meteorological and communications equipment and accuracy of operational data may have been interrupted or otherwise adversely impacted. 

Outage Data

If the PV or ST EIR is reducing its production from its stated maximum production value (PMax), it is the responsibility of the EIR (or its SC) to provide the CAISO with plant outage information via the CAISO’s Scheduling Logging for the ISO of California (SLIC) reporting system in accordance with Section 9.  This data is needed to ensure the MW forecast does not exceed the plant’s reported derated capability.  
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�  http://www.caiso.com/1fdb/1fdb6b0c5e170.pdf


�  Aggregated PV Generating Units individually less than 1 MW may need not have meteorological stations collocated with the PV panels, but each aggregated PV Generating Unit must provide the relevant information for the meteorological station(s) relied upon to meet the requirements set forth below in the “Location of Meteorological Stations” section.  





James Blatchford
9/24/2009 
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* Represents the approximate meteorological tower placement
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