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Disclaimers

e NERC Antitrust Guidelines:

= NERC’s policy and practice is to obey the antitrust laws and to avoid all
conduct that unreasonably restrains competition. This policy requires the
avoidance of any conduct that violates, or that might appear to violate, the
antitrust laws. Among other things, the antitrust laws forbid any
agreement between or among competitors regarding prices, availability of
service, product design, terms of sale, division of markets, allocation of
customers or any other activity that unreasonably restrains competition.

* Notice of Open Meeting

= Participants are reminded that this webinar is public. The access number
was posted publicly and widely distributed. Speakers on the call should
keep in mind that the listening audience may include members of the press
and representatives of various governmental authorities, in addition to the
expected participation by industry stakeholders.
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Training Agenda

e Part 1 — Data Reporting Overview
e Part 2 — Configuration Data

e Part 3 — Performance Reporting

e Part 4 — Event Reporting

e Part 5 - Resources
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Presenter Notes
Presentation Notes
Part 1 – Data Reporting Overview
DRI Introduction
GADS – definition – Generating Availability Data Sstem
DRI Definition – Data Reporting Instructions
Who Must Report?
What will be reported? 
Reporting deadline concept (DRI Chapter 1)
Phased in approach
Annual reporting period
Figure 1.1 timeline of reporting deadline 
Reporting file formats
XML
Excel based XML
Initial reporting deadlines
Upcoming dates for application function training will be held in early 2024
Start reporting Plant data, Inverter Group data, and Energy Storage data (if applicable)
Q1 Performance and Event reporting deadline extended to Q2 deadline (August 15, 2024)
Part 2 – Configuration Data (DRI Chapters 2 and 3)
Plant, Inverter and Energy Storage Group Definitions (Chapter 2)
Solar plant layout/boundaries 
Figure 2.1, Example of Solar Plant Layout
Define Plants, Inverter Groups, and Energy Storage Groups
Plant configuration data
Design data reported only once – at time of commercial operation (entry of plant configuration data in system?)
Plant data: (Chapter 3)
Table 3.1 or 3.2
Plant configuration data highlights
Global Horizontal Irradiance
Inter-annual Variance of Irradiance
Plant Capacity at Point of Interconnect
Inverter Group configuration data
Design data reported once at Commercial Date, then at time of any changes to configuration
Inverter Group data: 
Tables 3.3, 3.4
Inverter Group data highlights
Single Inverter System Capacity vs  Single Inverter AC Nameplate
Aggregate AC to DC Field Capacity Ratio
Energy Storage Group configuration data
Design data reported once, at time of commercial operation
Energy Storage data:
Tables 3.5, 3.6
Energy Storage Group data highlights
Capacity (MW) vs Nameplate Energy Capacity (MWh)
Energy Storage Connection (AC vs DC)
 
Part 3 – Performance Reporting (DRI Chapter 4)
Inverter Group Performance 
Figure G.1, solar hours broken out by event type
Table 4.1, 4.2
When to report new Inverter Groups 
Third full month after commercial operation date
Daytime vs nighttime hours
Expected generation
Monthly plane of array
Performance ratio
Energy Storage Group performance
Table 4.3, 4.4
Minimal “dip your toe” data request (Initial rudimentary data request)
Hour and Megawatt hours, charging and discharging
Outage hours
Part 4 – Event Reporting (DRI Chapter 5)
Plant level event reporting
When to report new events: any event happening after commercial operating date of the plant, or portion of the plant
Start/End thresholds
Potential Production MWh Loss – equipment out of service
Examples
Event example chart
Appendix I example
Whole plant outage example
Cause code vs contributing operating conditions
Part 5 – Resources – screenshot showing solar page and available resources
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Part 1: Data Reporting Overview

e Part 1 — Data Reporting Overview
= DRI Introduction
= Reporting deadline concept (DRI Chapter 1)
= Reporting file formats
= |nitial reporting deadlines

e Part 2 — Configuration Data

e Part 3 — Performance Reporting
e Part 4 — Event Reporting

e Part 5 - Resources
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Presenter Notes
Presentation Notes
Part 1 – Data Reporting Overview
DRI Introduction
Reporting deadline concept (DRI Chapter 1)
Phased in approach
Annual reporting period
Figure 1.1 timeline of reporting deadline 
Reporting file formats
XML
Excel
Initial reporting deadlines
Upcoming dates for application function training will be held in early 2024
Start reporting Plant data, Inverter Group data, and Energy Storage data (if applicable)
Q1 Performance and Event reporting deadline extended to Q2 deadline (August 15, 2024)
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Part 1: DRI Introduction

Generating Availability Data System (GADS)
Solar Data Reporting Instructions (DRI)

Who must report?
NERC registered entities with Generator Owner function
Solar plant with minimum 20 MW (100 MW in 2024)
What will be reported?
Configuration data
Performance data

Event data
https://www.nerc.com/pa/RAPA/PA/Section1600DataRequestsDL/2024 GADS Solar DRI.pdf
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Presenter Notes
Presentation Notes
Who Must Report
Reporting of solar performance data is required for all NERC registered entities with a Generator Owner function/scope that operate solar generating plants with a Plant Total Installed Capacity of 20 MW or greater per plant with commercial operation that began on January 1, 2010 or later, regardless of interconnection. Plant Total Installed Capacity is the combined capacity of Inverter Group Installed Capacity, not including Energy Storage Capacity. These reporting instructions detail the data elements to be reported to the GADS Solar Reporting application and have been identified by the industry as being vital to the understanding and interpretation of the performance of solar generating plants.

What will be reported?
Plant Configuration
Inverter Group Configuration
Energy Storage Configuration
Monthly Performance Data
Inverter Group
Energy Storage
Event Data
Plant



https://www.nerc.com/pa/RAPA/PA/Section1600DataRequestsDL/2024_GADS_Solar_DRI.pdf
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Part 1: Deadline overview

History

e Conventional GADS — Since 1982

*  Wind GADS - Since 2018

e 2018-2022 — GADS Solar Section 1600 process / board approval
* 2023 — Application Development / Training

Phased-in Approach
1. Year one (2024) — Plants with a Plant Total Installed Capacity of 100 MW or more
2. Year two (2025) — Plants with a Plant Total Installed Capacity of 20 MW or more

Beginning of End of Calendar

Calendar Quarter Quarter Reporting

Deadline

Period of operation Reporting Period

Figure 1.1: Timeline of Reporting Deadline
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Presenter Notes
Presentation Notes
GADS has been around before NERC!
When NERC became regulator, GADS was main task for NERC staff.
As certain unit types became more abundant, they were rolled into GADS data collection. 
Wind data was different enough to be a separate data system and data collection started in 2018. 
Solar is similar enough to Wind that many concepts are transferrable. (i.e. instead of a single unit, many subunits make up a plant)
The Solar application is under development to start collecting data in 2024.  Today is a concept training. There will be more in-depth training to come!

Data taken directly from Data Reporting Instructions 
	Phased in approach taken from DRI Introduction
	Timeline of Reporting Deadline taken from DRI Chapter 1


New Inverter Groups start performance reporting the third full month after the Commissioning Date
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* Accepted file formats:
XML or Excel based XML templates
e Configuration Files:
e Configuration data MUST be imported before Event or Performance
data imports
* Plant
* Inverter Group
* Energy Storage Group

* Performance Files
* Inverter Group
* Energy Storage Group

e Event Files
* Plant

RELIABILITY | RESILIENCE | SECURITY


Presenter Notes
Presentation Notes
***Check for any published file information***
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Part 1: Initial Reporting Deadlines

e Configuration Files:
e August 15, 2024: Initial configuration files due

e Configuration data MUST be imported before Event or Performance
data imports

* Performance Files
* August 15, 2024: Q1 and Q2 data due

* Event Files
* August 15, 2024: Q1 and Q2 data due
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Presenter Notes
Presentation Notes
For plants over 100 MW, there are more configurations to collect and put together. 
Extended timeline for 2024 reporting due to expected learning process.
Also, the extended deadline is due to NERC’s experience from recent new applications that went live. 
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Part 2 — Configuration Data

e Part 1 — Data Reporting Overview

e Part 2 — Configuration Data

= Plant configuration data

o Design data reported only once — at time of commercial operation ( or entry of
plant configuration data in system)

= |nverter Group configuration data

o Design data reported once at Commercial Date, then at time of any changes to
configuration

= Energy Storage Group configuration data
o Design data reported once, at time of commercial operation

e Part 3 — Performance Reporting
e Part 4 — Event Reporting
e Part 5 - Resources
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Presenter Notes
Presentation Notes
Part 2 – Configuration Data (DRI Chapters 2 and 3)
Plant, Inverter and Energy Storage Group Definitions (Chapter 2)
Solar plant layout/boundaries 
Figure 2.1, Example of Solar Plant Layout
Define Plants, Inverter Groups, and Energy Storage Groups
Plant configuration data
Design data reported only once – at time of commercial operation (entry of plant configuration data in system?)
Plant data: (Chapter 3)
Table 3.1 or 3.2
Plant configuration data highlights
Global Horizontal Irradiance
Inter-annual Variance of Irradiance
Plant Capacity at Point of Interconnect
Inverter Group configuration data
Design data reported once at Commercial Date, then at time of any changes to configuration
Inverter Group data: 
Tables 3.3, 3.4
Inverter Group data highlights
Single Inverter System Capacity vs  Single Inverter AC Nameplate
Aggregate AC to DC Field Capacity Ratio
Energy Storage Group configuration data
Design data reported once, at time of commercial operation
Energy Storage data:
Tables 3.5, 3.6
Energy Storage Group data highlights
Capacity (MW) vs Nameplate Energy Capacity (MWh)
Energy Storage Connection (AC vs DC)
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Part 2: Solar Plant example

Plant Boundary Plant Bousdany
Transfoomesr
Energy
TS Grﬂ'l..lﬂ Feeweariie
Inverter Group 1 e
OEF-Taker
. Translcameas
Substation Plant
Inverter Group 2 IR 2 O
Ao e
MAores
Inverter Group 3
Alant Howrsdary Plant Bioinsdamy

Figure 2.1: Example of Solar Plant Layout
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Presenter Notes
Presentation Notes
Plant Example:
This will likely not look like your plant, this is an example for illustrative purposes.
The main feature of the plant is the inverter group(s), where the solar power is collected. 
The energy storage group may be connected to the grid or the plant (or both). 
The Off-taker is the one that take the energy produced by the plant. 
There are substations, transformers, and revenue meters that move and measure electricity at different points. 
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Energy
Storage —_

Group
Inverter Group 1 \
Inverter Group 2 | Substation Plant

Inverter Group 3

Entity ID
Region

Plant ID

Plant Name
EIA Plant Code
ISO Resource ID

ant Boundary Piant Bourdary

Country

Nearest City
Plant Identifiers State/Province
Plant Attributes Time Zone . .

Plant Location Latitude
Plant Tracking Plant Location Longitude

Elevation (m)

Solar Regime Environment
Global Horizontal Irradiance(kWh/m#»2)
Inter-Annual Variance of Irradiance (%)
Plant Capacity at POI

On-site connected Energy Storage
Plant Ownership Status

Plant Effective Date

Plant Transfer to Entity ID
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Presenter Notes
Presentation Notes
A plant is defined as a collection of inverter groups at a single physical location managed by a single manager and operating out of a common Operations and Management building. Generally, each separate plant is reported to EIA and is treated as a single plant within the parent entity. There may be any number of solar inverter groups at a solar plant and there may be connected energy storage within the plant boundary. See Appendix F for an enhanced definition of a plant. Each plant will have a unique identifier assigned by NERC through the GADS Solar reporting application.
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Plant Boundar Plant Boundary
' Tansformes Field Name
Energy
Storage — - p—r Entity ID
Group Rovars Plant ID
Inverter Group 1 o

Inverter Group ID

Off- Taker

Inverter Group Name

Substation Plant Commissioning Date

Inverter Group 2 - -
Inverter Group Installed Capacity (Single

Inverter System Capacity * Number of
Inverters) MW

Total Number of Inverters for Inverter
Group

Inverter Group 3

Plant Boundary Piant Bourdary

Single Inverter System Capacity (MW)

Inverter Group Identifiers
Single Inverter AC Nameplate (MW)

Inverter Group Attributes

Inverter Manufacturer

Inverter Model
SCADA Manufacturer
SCADA Model

DC Input Type|

Inverter Group Tracking

Aggregate DC to AC Field Capacity Ratio

Panel Tracking Type
Panel Tilt Angle (degrees)
Minimum Irradiance (W/m*"2)

Stowing Wind Speed (m/s)

Minimal Operating Temperature (C)

Maximum Operating Temperature (C)

Temperature Coefficent (%/degree C)

Nameplate Panel Efficiency (%)

Inverter Ownership Status
Inverter Effective Date
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Inverter Transfer to Entity ID



Presenter Notes
Presentation Notes
An Inverter Group is a collection of solar inverters with the same manufacturer, design, system capacity, model number, and phase of construction. Each inverter group will have a unique identifier assigned by NERC through the GADS Solar reporting application.
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Plant Boundary

Energy

Storage .
Group .. Field Name

Inverter Group 1

Entity ID

Plant ID

Energy Storage Group ID
Energy Storage Group Name
Energy Storage Group EIA Code

Inverter Group 2 Substation Plant |

Inverter Group 3

Energy Storage Group 1SO 1D

Plant Boundary Plant Boundary

Energy Storage Type
Energy Storage Capacity (MW)
(Nameplate Capacity)

Energy Storage Identifiers

Energy Storage Attributes
Energy Storage (MWh) (Nameplate Energy

Energy Storage Tracking Capacity)
Energy Storage Connection (AC or DC)

Energy Storage Chargeable from Grid
(Yes/No)
Energy Storage Manufacturer

Energy Storage Model

Storage Group Commissioning Date

Energy Storage Inverter Manufacturer

Energy Storage Inverter Model

Storage Group Ownership Status

Storage Group Effective Date

Storage Group Transfer to Entity ID
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Presenter Notes
Presentation Notes
An Energy Storage Group is a collection of energy storage equipment of the same technology, manufacturer, design, system capacity, model number, and phase of construction that is electrically connected to a renewable energy generating plant and installed on-site connected as part of the plant.  Each energy storage group will have a unique identifier assigned by NERC through the GADS Solar reporting application.
Since this is GADS Solar data reporting, NERC is only asking for a small piece of Energy Storage. NERC realizes growth in Energy Storage is booming. However, at this stage, it was prudent to focus on Solar and only request a small piece of energy storage that is connected to Solar plants. 
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Part 3: Performance Reporting

e Part 1 — Data Reporting Overview
e Part 2 — Configuration Data

e Part 3 — Performance Reporting
= |Inverter Hours
" |Inverter Group Performance
= Energy Storage Group performance

e Part 4 — Event Reporting
e Part 5 - Resources
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Presenter Notes
Presentation Notes
Part 3 – Performance Reporting (DRI Chapter 4)
Inverter Group Performance 
Figure G.1, solar hours broken out by event type
Table 4.1, 4.2
When to report new Inverter Groups 
Third full month after commercial operation date
Daytime vs nighttime hours
Expected generation
Monthly plane of array
Performance ratio
Energy Storage Group performance
Table 4.3, 4.4
Minimal “dip your toe” data request (Initial rudimentary data request)
Hour and Megawatt hours, charging and discharging
Outage hours
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Inverter Hours = Number of Inverters * Hours

Calendar Inverter

Hours

Active Inverter
Hours
(AlH)

Inactive Inverter
Hours

Mothball
Invterter Hours
(MBIH)

Retired Inverter
Hours
(RIH)

Active Solar
Inverter Hours
(ASIH)

nactive Reserve
Inverter Hours
(IRIH)

Active Inverter
Hours Night

Resource
Unavailable
Inverter Hours

Unavailable
Inverter Hours

Resource

Unavailable

Available Inverter

Available Inverter Unavailable Inverter Hours
Hours Day Inverter Hours Day Hours Night Night Night
[)av'!I [RU'HN}
(RUIHD) {

Unplanned
Outage Inverter
Hours Night

Unplanned
Outage Inverter
Hours Day

Planned Outage
Inverter Hours

Maintenance
Outage Inverter

Forced Outage
Inverter Hours

Maintenance

Planned Outage

Forced Outage

Service Inverter Reserve Shutdown
Hours Da Inverter Hours Inverter Hours Da Outage Inverter Inverter Hours Da
(SIHD) Y (RSIH) (FOIHD) Y Hours Day (PIHD) Y Night Hours Night Night
(MIHD) (FOIHN) (MIHN) (PIHN)

RELIABILITY | RESILIENCE | SECURITY
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Presenter Notes
Presentation Notes
All of the inverter hours roll up for the reporting period (usually a month). 
Each of these ovals is an inverter state.  Each inverter can be in one of these states at a given time. Tallying all the inverters over the reporting period gives a sum of inverter hours. 
Inactive Inverter Hours are when the inverters are out of service for an extended time. (Inactive Reserve, Mothball or Retired)
Active Inverter Hours are for those inverters that are able to generate energy. 
Those inverters that are unavailable are in an outage state (whether it’s a Forced Outage, Maintenance Outage, or Planned Outage. 

For Solar Reporting, there are Day hours and Night hours – separated at sunrise and sunset. 

Service Hours are when the Inverter is on and producing energy. 
Reserve shutdown is when the inverter is ready to produce energy but the grid says the energy is not needed. 
Resource Unavailable inverter hours are when the inverter is producing no energy due to lack of resource (i.e. no sun) 

The green inverter hours are reported, the white inverter hours can be calculated based on the green. 
Each of these has more detailed descriptions in the Data Reporting Instructions.


NERC

Part 3: Inverter Group Performance

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Energy Field Name

Storage e < O

¥ Group Revenue
Inverter Group 1 Heten
Inverter Group 2 J Substation Plant | 3¢ o

Inverter Group 3 ’

Entity ID

Plant ID

Inverter Group ID
Report Period (month)
ReportYear

Inverter Group Availability Status
Gross Actual Generation (GAG) (MWh)
Net Actual Generation (NAG) (MWh)

plant Boundary Plane Bourdary

Inverter Group Identifiers Net Maximum Capacity (NMC) (VW]
Capacity & Generation measures Monthly Plane of Array (MWh/m"2)
Performance Ratio
Summed Inverter Hours Expected Generation (MWHh)
. Active Solar Inverter Hours
Inactive Inverter Hours Active Inverter Hours

Inactive Reserve Inverter Hours

Daytime Inverter Hours

Mothballed Inverter Hours
nghttlme inverter hours Retired Unit Inverter Hours

Service Inverter Hours Day

Reserve Shutdown Inverter Hours

Forced Outage Inverter Hours Day

Maintenance Inverter Hours Day
Planned Inverter Hours Day

Resource Unavailable Inverter Hours - Day

Service Inverter Hours Night

Forced Outage Inverter Hours Night

Maintenance Inverter Hours Night

Planned Inverter Hours Night

Resource Unavailable Inverter Hours -
Night
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Presenter Notes
Presentation Notes
Each Inverter Group will have a separate set of reported capacity and Generation measures as well as inverter hours. 

Expected Generation is a calculated field based on actual irradiance, temperature and other conditions. It should be the highest amount of generation the inverter group could do with the resource that is available for the reported time period.  It should be accurate enough that the measured Gross Actual Generation is less than the calculated Expected Generation over the course of a month. 


Gross Actual Generation (GAG) (MWh)
Enter the total energy generated at the Inverter Group level (MWh). This is the sum of the AC inverter outputs for the group.
8
Net Actual Generation (NAG) (MWh)
Enter the net generation (MWh) recorded at the inverter boundary (usually the revenue meter).
 
It is possible to have a negative net actual generation value if the group’s station service or auxiliary loads are greater than total generation.
9
Net Maximum Capacity (NMC) (MW)
Enter the Maximum AC generating capability at the inverter boundary.
 
This is equal to the installed capacity less any electrical losses such as transformation losses, line losses, and other losses due to transmission between the inverter and the revenue meter.
10
Monthly Plane of Array (MWh/m^2) (MPOA)
Enter the Monthly Plane of Array (MWh/m^2) value of solar radiation
11
Performance Ratio
Enter the Performance Ratio for the month.
 
This is calculated using DC Capacity (DC Nameplate rating) power capability and actual AC power delivered from the inverter, along with adjustments for measured Plane of Array Irradiance power degradation, Inverter efficiency, and module temperature corrections.
12
Expected Generation (MWh)
Enter the expected generation (MWh) expected at the data point level and rolled up for the inverter group for the reporting period.
 
This is based on solar-day hours and daily energy produced per hour, summed up for the month.
Performance Ratio is based on the NREL Weather Corrected Performance ratio and IEC 61724 [1]. While the NREL paper recommends Flash Point Data for DC Capacity, the DC Nameplate Rating is more commonly known.
See Glossary for definition of solar-day hours.
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Plant Boundary

S Field Name
Energy
Storage
Group | H
Inverter Group 1 _| Entlt‘f lD
Inverter Group 2 J Substation Plant 3¢ O P|E|I'It ID
Inverter Group 3 | Ene rg‘f Stﬂl'ﬂge GFOUD | D

Report Month (month)

Report Year

Energy Storage Group ldentifiers o
Storage Availability Status

Generation Measures

Charge Generation

Hours (MWh)

Discharge Generation
(MWh)

Charging Hours

Discharging Hours

Forced Outage Hours

Maintenance Outage
Hours

Planned Qutage Hours
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Presenter Notes
Presentation Notes
Energy Storage reporting is more basic, so just tally up hours for the energy storage group. 

1
Entity ID
Enter the NERC Compliance Registry ID number (NCR ID) or voluntary reporting ID assigned by NERC of the organization that operates the Solar plant.
2
Plant ID
Enter the Plant ID assigned by the GADS Solar application. This is assigned in the Plant Configuration.
3
Energy Storage Group ID
Enter the Energy Storage Group ID assigned by the GADS Solar application.
4
Report Month (month)
Enter the two‐digit month (MM) for which the performance data is being reported. See Appendix D.
5
Report Year
Enter the four‐digit year (YYYY) for which the performance data is being reported.
6
Storage Availability Status
Select the status of the entire group for the month being reported. 
See Appendix D.
7
Charge Generation (MWh)
Enter the MWh of charge to the Energy Storage Group for the month being reported.
8
Discharge Generation (MWh)
Enter the MWh of discharge from the Energy Storage Group for the month being reported.
9
Charging Hours
Enter the number of charging hours to the Energy Storage Group for the month being reported.
10
Discharging Hours
Enter the number of discharge hours from the Energy Storage Group for the month being reported.
11
Forced Outage Hours
Enter the number of hours that the Energy Storage Group is in a Forced Outage State.
12
Maintenance Outage Hours
Enter the number of hours that the Energy Storage Group is in a Maintenance Outage State
13
Planned Outage Hours
Enter the number of hours that the Energy Storage Group is in a Planned Outage State.
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e Part 1 — Data Reporting Overview
e Part 2 — Configuration Data
e Part 3 — Performance Reporting

e Part 4 — Event Reporting
= Plant level event reporting

o When to report new events: any event happening after commercial operating
date of the plant, or portion of the plant

o Start/End thresholds

o Potential Production MWh Loss — equipment out of service
o Cause code vs contributing operating conditions

o Examples

e Part 5 - Resources
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Presenter Notes
Presentation Notes
Part 4 – Event Reporting (DRI Chapter 5)
Plant level event reporting
When to report new events: any event happening after commercial operating date of the plant, or portion of the plant
Start/End thresholds
Potential Production MWh Loss – equipment out of service
Examples
Event example chart
Appendix I example
Whole plant outage example
Cause code vs contributing operating conditions
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Energy

Storage 1 O -

GrUUO Revenue

Inverter Group 1

Translotmer
TR Substation Plant 3¢ O

Inverter Group 3 ‘

PAlant Boundary Plant Bourdary

Entity ID
Plant ID
EventlID
Time Zone

Event Identifiers

Event Start/End Event Start Date/Time

Event Attributes Event End date/Time
Event Measures Event Type

Cause Code

Contributing Operating Condition
Description

Potential MWh Production loss
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Presenter Notes
Presentation Notes
Event Detail Reporting
Event Detail reporting is used to identify outages that are potentially impactful to the grid. Events are reported at the Plant level. Event Detail reporting is required for all plants.

For an outage, the inverters must not be producing due to an outage state. If they are able to produce, but are just producing a small amount, that is not an outage for an inverter. 
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Part 4: When To Report New Plant Events

Beginning of End of Calendar _
Calendar Quarter Quarter Reporting
Deadline

45 days
Period of operation Reporting Period

Figure 1.1: Timeline of Reporting Deadline

New Plants:
* |nput configuration data first!

e Report any event happening after commercial operating
date of the plant, or portion of the plant

* Follow reporting period calendar for reporting to NERC
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Presenter Notes
Presentation Notes
When to Report Event Data
Event data is reported on the same schedule as performance data: within 45 days of the end of each quarter.
 
For newly commissioned, acquired, or repowered plants: if an event that meets the Event Criteria below occurs after the Commercial Operation or acquisition date of the plant or portion of the plant, it must be reported within 45 days of the end of the quarter in which it occurred, regardless of whether monthly performance reporting has begun.



NERC Part 4: Start of Event / End of Event
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Event End date/Time

1 Event Start Date/Time

e Event Start:
= An event starts when there is a loss of at least 20 MW of Plant Total
Installed Capacity due to a forced outage.
e Event End:

= 95% of the Plant Total Installed Capacity that was unavailable due to the
forced outage event has been returned to service.

AND

= Less than 20 MW of Plant Total Installed Capacity is unavailable due to a
forced outage. (Plants over 400 MW)

e Reduction in Plant Total Installed Capacity due to reserve
shutdown, inactive states, planned outages, and maintenance
outages are not considered part of forced outages
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1 Potential MWh Production loss

e Potential Production MWH Loss

" The sum of the capacity lost due to forced outage(s) in all intervals during
the event period - the MW loss during an interval multiplied by the
duration of an interval.

= The duration of the interval used to calculate Potential Production MWH
Loss should be at the finest granularity available, the maximum
observation interval should not exceed 5 minutes.
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Presenter Notes
Presentation Notes
Enter the number of Potential MWh loss during the duration of the event. This is the sum of the capacity lost due to forced outage(s) in all intervals during the event period.  See the Potential Production MWH Loss section below for a description of this field.
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Cause Code
Contributing Operating Condition

e Event Cause Codes

= Cause codes indicate the equipment that has caused the outage. This could
be equipment related or personnel related.

" “What went out?”

e Contributing Operating Condition

 Arequired field for event reporting. It provides context for the conditions
that led to the event or outage.

* Will be used in analysis of events to distinguish the failure mode (“what
failed”) from the failure mechanism (“conditions under which it failed”).

* Does not take the place of the Cause Code but complements the overall
detail and cause of the event.

*  “Was there any special circumstance that spurred the event?”
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Presenter Notes
Presentation Notes
8
Cause Code
Enter the cause for the outage. See Appendix J for a complete list of the cause codes and descriptions. Generally, this is the equipment that went out during the event. If equipment was pre-emptively shut down in preparation for a storm to protect the equipment, enter the storm cause code and Contributing Operating Condition. If a storm damaged equipment, enter the equipment damaged in the Cause Code and enter Storm in Contributing
Operating Condition.
9
Contributing Operating Condition
Enter the underlying environment. See Appendix C for a complete list of Contributing Operating Conditions. Such as Storm, Flood, Cold Weather.
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Potential
Event Contributing MWh
Time Start Event End |Event|Cause| Operating Production
Entity ID |Plant ID |Event ID| Zone |Date/Time|Date/Time | Type | Code | Condition Description Loss
remote power plant
went out, causing grid
disturbance, where
protection devices
1234 5678 18 CPT 11:00 15:00 FO |23612 0 tripped. 400
24
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Presenter Notes
Presentation Notes
This simple Forced outage starts at 11 AM and is resolved at 3 PM.  Four hours at 100 MW loss is 400 MWh potential loss to be reported. 
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m Potential MW Loss =T otal Installed Capacity (MW) s Available Capacity (MW) de Ve Op‘ ] ] en
Contributing Potential MWh
Event |Time|Event Start| Event End | Event | Cause | Operating Production
Entity ID|[PlantID| ID |Zone|Date/Time |Date/Time| Type | Code | Condition Description Loss
Cold weather shut down inverters, however, Inverter
settings were out of date. Updates allow inverters to
run in colder weather. Installed updated settings on
1234 5678 | 22 | CPT| 11:00 15:00 FO |25050 9 each inverter one at a time 240.83
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Presenter Notes
Presentation Notes
A more complex outage. Some inverters are lost, but do not reach the threshold of starting an event. Then the loss threshold reaches over 20 MW and the event starts. 
As repairs are completed, the event ends when 95% percent of the equipment is back online, even though there are still some in outage. 
This recovery threshold was reached due to the way many outages occur. When you have many pieces of equipment contributing to an outage, some inventory may take an extremely long time to be fixed, even though a significant amount is back online. Due to this, the 95% recovery marks the end of the event. 
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T otal Installed Capacity (MW) — Available Capacity (MW)

Contributing
Time |Event Start| EventEnd [Event| Cause Operating Potential MWh
Entity ID|Plant ID [Event ID| Zone |Date/Time| Date/Time | Type | Code Condition Description Production Loss
Section 1 had several inverter rows overheat.
Primary During repairs Section 2 had Cooling failure. While
Cause those were being repaired, Section 3 had a short
Code 1234 5678 45 CPT 6:20 8:10 Fo (24050 0 circuit in a cabinet which resolved itself quickly. 51.25
Section 1 had several inverter rows overheat.
2nd During repairs Section 2 had Cooling failure. While
Cause those were being repaired, Section 3 had a short
Code 1234 5678 45 CPT 6:20 8:10 FO 25080 0 circuit in a cabinet which resolved itself quickly. 51.25
Section 1 had several inverter rows overheat.
3rd During repairs Section 2 had Cooling failure. While
Cause those were being repaired, Section 3 had a short
Code 1234 5678 45 CPT 6:20 8:10 FO 25110 0 circuit in a cabinet which resolved itself quickly. 51.25
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Presenter Notes
Presentation Notes
What happens when you have an forced outage during a planned outage event?  This example represents a plant taking offline 20 MW of installed capacity. Several other forced outages occur around the same time. 
While the first forced outage is being repaired, more installed capacity goes out.  And while that is worked on, another section of the plant goes out.  As recovery proceeds, the forced event ends.  The Potential MWh production loss is what is due to the forced outage. 

There is the capability of using more than one cause code for each event. 
ALL fields must match for this event – especially Event ID. The only field with a different value is the Cause Code. 

Each event must have a Primary Cause Code. The Primary cause Code is the main cause of the event having the most impact to Potential MWh Production Loss. 
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m Potential MW Loss Cause 2 mmmm Potential MW Loss Cause 1 ' Potential MW Loss Cause 3 Planned Reduction e Total Installed Capacity (MW) — Available Capacity
Contributing
Time |Event Start| Event End |Event|Cause | Operating Potential MWh
Entit',rI[J_PIantI[J EventID| Zone |Date/Time| Date/Time | Type | Code | Condition Description Production Loss
1234 | 5678 45 CPT 15:20 16:40 Fo | 24050 0 Section 1 had several inverter rows overheat. 28.75
1234 | 5678 46 CPT 16:20 17:00 FO | 25080 0 Section 2 had Cooling failure. 15
Section 3 had a short circuit in a cabinet which
1234 | se78 | 47 | cpT 17:00 17:15 FO | 25110 0 resolved itself quickly. 7.5
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Presenter Notes
Presentation Notes
Alternatively, some events may never actually end for larger plants.  The 95% equipment may never return if all equipment at the plant is taken into account. 
To Solve this dilemma, Events can be broken up into major Events as they go out and come back into service.

In this scenario, the exact same occurrences as Example 3A happen in Example 3B. 
However, each portion of the larger event is reported individually. This can be done when the plant knows how each of the inverters are affected by the different cause codes. 

The Plant Available Capacity that is unavailable for Event 45 overlaps unavailable capacity for Event 46.   When calculating the Potential MWh Production loss, only count the inverters that are out for each individual cause code. 
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Contributing
Time |Event Start| Event End |Event|Cause | Operating Potential MWh
Entity ID |Plant ID|Event ID| Zone |Date/Time| Date/Time | Type | Code | Condition Description Production Loss
1234 5678 45 CPT 15:00 1730 FO | 24050 0 Section 1 had several inverter rows overheat. 62.5

Transformer 2 failed, causing ocutage over large part
of plant, overlapping some inverters already out

1234 | 5678 46 CPT 16:00 17:00 FO | 23600 0 due to Event 45 35
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Presenter Notes
Presentation Notes
Sometimes, inverters can be in an event for two separate reasons. If some inverters are out due to one cause code, and another cause takes out a portion of the plant that includes the inverters that are out, this can cause a single inverter to be considered in two separate outages that overlap. 

GADS policy is that an inverter stays in the original outage until it is repaired. In the example above, all of the inverters in the green (including the green/blue hashed area) are in the original outage state. The Potential MWh Production loss for the first event includes those inverters in both events.  The second event only includes inverters that are not included in the first event when calculating the Potential MWh Production Loss. 
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NERC GADS page:

https://www.nerc.com/pa/RAPA/gads/Pages/GeneratingAvailabilityDataSystem-
(GADS).aspx

GADS Solar Data Reporting Instructions:

https://www.nerc.com/pa/RAPA/PA/Section1600DataRequestsDL/2024 GADS Sol
ar DRI.pdf

GADS Solar Training:
https://www.nerc.com/pa/RAPA/gads/Pages/Training.aspx

GADS User Group request: (first create ERO portal account, then email)
https://eroportal.nerc.net/

Email GADS Solar specific inquiries to: gadssolar@nerc.net
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Presenter Notes
Presentation Notes
GADS Solar Data Reporting Instructions will move from the Section 1600 section of the website to the GADS section of the website around January 1, 2024. 


There may be minor updates or revisions to the Data Reporting Instructions when they are updated for 2024. 

**insert link to templates when templates are available****

This session of training was for overall concepts.  More in-depth training will occur early in 2024.  

If you expect to report Solar data in 2024, work to get the Configuration information before 2024 so that configuration data can be imported early in 2024.  Event and Performance data for Q1 will not be able to be imported until Q1 ends. 


If you can think of any questions after training is over, use the GADS Solar specific email address for Solar inquiries. 

https://www.nerc.com/pa/RAPA/gads/Pages/GeneratingAvailabilityDataSystem-(GADS).aspx
https://www.nerc.com/pa/RAPA/gads/Pages/GeneratingAvailabilityDataSystem-(GADS).aspx
https://www.nerc.com/pa/RAPA/PA/Section1600DataRequestsDL/2024_GADS_Solar_DRI.pdf
https://www.nerc.com/pa/RAPA/PA/Section1600DataRequestsDL/2024_GADS_Solar_DRI.pdf
https://www.nerc.com/pa/RAPA/gads/Pages/Training.aspx
https://eroportal.nerc.net/
mailto:gadssolar@nerc.net
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