
 

 

American-Made Challenges Video 

Link: https://www.youtube.com/watch?v=a2S00Z47VXw 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Da2S00Z47VXw&data=04%7C01%7CEmily.Evans%40nrel.gov%7Cecc480519b514a74ae8008d9787f4480%7Ca0f29d7e28cd4f5484427885aee7c080%7C0%7C0%7C637673310266354167%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Y7k2bvHh7ZU%2BNgLRd8IM5dIX6ILgJBThT7YiHPdtcgI%3D&reserved=0
https://youtu.be/a2S00Z47VXw
https://www.youtube.com/watch?v=a2S00Z47VXw
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 This webinar will be recorded. 

American-Made Challenges 
SOLAR 
FORECASTING PRIZE 
Informational Webinar 
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Agenda 

Background on the American-Made Challenges Program 

Solar Forecasting Prize Background 

Prize Overview, Registration Process and Winner Selection 

Solar Forecast Evaluation Period and Solar Forecast Arbiter Program 

How to Use HeroX 
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Housekeeping 

Two Options for Audio (select audio mode): 
1. Listen through your computer: 

Click the ‘up arrow’ next to the “mute” button in the bottom left corner. 
Under “Select a Speaker,” click “Same as System.” 

2. Listen by telephone: 
Click the ‘up arrow’ next to the “mute” button in the bottom left corner. 
Click “Switch to Phone Audio.” 

Panelists – reminder to mute your audio device when not presenting. 

To Ask a Question: 
Select the ‘Q&A’ button at the bottom of your screen and type in your question. 

Having Trouble with the Webinar? 
Technical difficulties - contact Zoom Support at: 888-799-9666. 
A video/audio recording of this webinar and the slide deck will be made available. 
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American-Made Challenges 

P U R P O S E 

The image part with relationship ID rId3 was not found in the file. 

The image part with relationship ID rId3 was not found in the file. 

Energize American 
ingenuity 
in American 

innovation and 
manufacturing 

Empower innovators 
with knowledge, resources,

and access to rapidly  
transform ideas into 

prototypes 

Provides Network-
powered pathway to
disruptive innovation 

so ideas can become  
real products in

months, not years 



    -

https://americanmadechallenges.org 
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Grants vs. Prizes 
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Write and submit 
concept papers 

Concept paper review 

Applicants write and 
submit full applications 

Full applications review 

Selections and 
negotiations 

Begin performing 

Prepare and submit 
reimbursement request 

Request reviewed and 
reimbursement issued 

Winners receive 
payment 

Reviewers  score 
submissions 

Perform 
(submit forecasts and plan) 

Register for the Prize 
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What is the Solar Forecasting Prize? 

The American-Made Solar Forecasting Prize incentivizes innovators to 
develop probabilistic tools that predict how much energy solar power 

plants will generate days in advance of the forecast, while rewarding bold 
commercialization plans and innovative ideas to accelerate the adoption of 

probabilistic forecasts. 

This prize offers a total of up to $375,000 in cash prizes, with five 
anticipated winners and five anticipated runners-up. 
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Improvements to Solar Forecasting 
and Prize Goals 

Solar accounts for about 3% of U.S. electricity, which means that to combat climate change, the 
nation’s solar capacity would likely need to grow by hundreds of gigawatts in the next 15 years, with 

an annual rate of deployment three to four times higher than today’s rate. 

Improvements in solar forecasting would: 
• Support solar stakeholders such as electric utilities and other grid operators to serve their customers more 

reliably and cost-effectively. 
• Support cost-efficient planning and dispatch of energy generation and storage. 

Solar Forecasting Prize goals: 
• Identify the best-performing probabilistic forecasting models. 
• Generate strong commercialization plans that could increase the availability of probabilistic solar forecasting 

algorithms on the market. 
• Solicit innovative plans to accelerate adoption of probabilistic forecasting products by end users, such as 

independent system operators, integrated utilities, and other balancing authorities. 
• Support the use of transparent metrics and specifications of probabilistic solar forecasts, through an open 

platform, such as the Solar Forecast Arbiter. 

AMERICAN MADE SOLAR FORECASTING PRIZE: U.S. DEPARTMENT OF ENERGY, SOLAR ENERGY TECHNOLOGY OFFICE AND NATIONAL RENEWABLE ENERGY LABORATORY 11 



    -

 

  
 

  
 

  

   
 

  
  

  
 

Solar Forecast 
Arbiter Background 

Solar Forecast Arbiter (SFA) is an 
open-source, cloud-ready platform 
that facilitates evaluation of 
forecasts for solar irradiance, solar 
power, and net load. 

University of Arizona led the 
development of the platform under 
the U.S. Department of Energy 
Solar Energy Technologies Office’s 
Solar Forecasting II funding 
program. 
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Prizes 

This prize offers a total of $375,000 in cash prizes, with five anticipated winners and five anticipated runners-
up. 
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Any U.S.-based individual or team 
with a desire to transform ideas 
into impactful new solutions WHO? 

C A N C O M P E T E 

Scientists Students &  Businesses Anyone with a  
Faculty (of any size) BIG! idea 
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Read the Rules 

Official rules of the 
Solar Forecasting Prize 

are available online 

americanmadechallenges.org/solarforecasting/docs/rules 
/Solar_Forecasting_Prize_Official_Rules.pdf 

or 
Solar Forecasting HeroX Page > Resources Tab 
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Prize Process Overview and Timeline 

Sept. 28, 2021 Oct. 25, 2021 Dec. 15, 2021 Jan. 17 Feb. 13, 2022 Feb. 13, 2021 Mar. 14, 2021 

Prize 
Announced 

Prize Open 
for Registration 

Registration 
Deadline 

Daily SFA Forecast 
Evaluation 

Commercialization 
Plan 

Submission Deadline 

Winners 
Announced 

(Anticipated) Period 
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How to Sign Up: HeroX Registration 
Form 

(Registration Form) 

1. Go to HeroX.com/SolarForecasting 
2. Click on “Solve This Challenge” 
3. Sign-In or Create HeroX Account 
4. Follow Prompts to Create Entry 
5. You can adjust your registration until Dec. 15 
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How To Sign Up – SFA Registration 

As a part of the registration process, you will be asked to create an account on the Solar Arbiter Forecast platform. 

To create your account on the SFA platform: 
1. Go to https://solarforecastarbiter.org/ 
2. Click on “Dashboard” 
3. Click on “Log In” 
4. Follow Prompts to Create an Account 
5. Sign the SFA Data Use Agreement (if 

not already done) and upload it to your 
HeroX registration form 

Important! In the HeroX registration form, 
you must enter in your e-mail EXACTLY 
how it appears on your SFA account 
registration. 
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How to Sign-Up as a Team or Find 
New Team Members 

When you sign up on HeroX, you have the option of signing up as in individual or a team. 

You can also use the HeroX Team Matching Tool to find new team members 
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Daily SFA Forecast 
Evaluation 

Period 

Winners 
Announced 

(Anticipated) 

After registration, the next step of the prize will be to upload daily 
solar forecasts to the SFA platform. 
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Prize Process Overview and Timeline 

Commercialization 
Plan 

Submission Deadline 

Sept. 28, 2021 Oct. 25, 2021 Dec. 15, 2021 Jan. 17 Feb. 13, 2022 Feb. 13, 2021 Mar. 14, 2021 

Winners 
Announced 

(Anticipated) 

After registering for the prize, you will have until Feb. 13, 2022 
to upload your commercialization plan in HeroX 

AMERICAN MADE SOLAR FORECASTING PRIZE: U.S. DEPARTMENT OF ENERGY, SOLAR ENERGY TECHNOLOGY OFFICE AND NATIONAL RENEWABLE ENERGY LABORATORY 22 



    -

  
 

AMERICAN MADE SOLAR FORECASTING PRIZE: U.S. DEPARTMENT OF ENERGY, SOLAR ENERGY TECHNOLOGY OFFICE AND NATIONAL RENEWABLE ENERGY LABORATORY 

Commercialization Plan and 
Scoring 

23 



    -

 

     
    

   

  
  

  
   

 

   

      
    

 

   
   

 
    

 

Final HeroX Submission 

By Feb. 13 (last day of SFA evaluations), teams will need 
to upload the following Items : 

Commercialization Plan 
Competitors are required to submit a plan that 
addresses three questions: 

1. Is the proposed solution innovative compared to 
the current state of the art? 
2. Is the proposed plan specific and complete? 
3. Is the proposed plan feasible and effective, and 
does the team have the experience to make the plan 
succeed? 

Commercialization plans should be tailored as 
follows: 

• If you are NOT currently providing forecast services 
commercially, your plans should focus on your 
product-to-market approach for your probabilistic 
forecasting algorithm or model. 

• If you do currently provide forecast services 
commercially, your plans should focus on 
innovative approaches to accelerating the 
adoption of probabilistic forecasts by the broader 
industry. 
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Commercialization Plan Scoring 
Criteria 

The commercialization plan judging criteria can be found in the official rules document. Each statement is 
scored on a 1-6 scale: 
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How We Score Submissions and 
Select Winners 

SFA Forecast Evaluation Scoring: The continuous ranked probability score (CRPS) will be calculated for each set 
of the 28 submitted forecasts—e.g., CRPSi,k for the i-th location and the k-th competitor. The forecast skill will be 
calculated against the CRPS of the baseline persistence ensemble forecast, which will be designated as CRPSPEF 

i 
for the i-th location: 𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝑖𝑖,𝑘𝑘 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑘𝑘 = 𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝑆𝑆𝑖𝑖,𝑘𝑘 = 1 − 𝑃𝑃𝑃𝑃𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝑖𝑖 

Your final forecast score will be calculated as follows: your forecast skill values will be averaged across all 
locations and then rounded to two decimal points. This value will be then multiplied by 100 and then 
multiplied by a factor of three. The result of this multiplication will be your final forecast score. 

Commercialization Plan Scoring: A panel of expert reviewers reads, scores, and comments on each submitted 
plan. Each statement listed in the review criteria under the three questions receives a score from 1 to 6. All 
reviewers’ scores will then be averaged for a final reviewer score – the plan score – for the submitted plan. 

Total score: Your total score is the sum of your plan score and your final forecast score. 

The prize judge (DOE) will consider overall SFA performance, commercialization plan scores and comments, 
and program policy factors when deciding the winners of the prize. 
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Solar Forecast Evaluation 
Period and Solar Forecast 
Arbiter Program 
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SFA Components 

Informational Page Dashboard API 
solarforecastarbiter.org dashboard.solarforecastarbiter.org api.solarforecastarbiter.org 

Code: github.com/SolarArbiter/ 
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SFA Background 

solarforecastarbiter.org Metrics 

FAQ Page 

Climate 
Zone 
Definitions 
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SFA Dashboard 

dashboard.solarforecastarbiter.org 

Create free, no-obligation account to 2. Click “Sign up” 
browse reference data, forecasts, reports 

1. Click “Log in” 
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SFA Reference Data 

SFA includes 226 reference data sites 

Observations 
• All GHI 
• Some DNI, DHI 
• A few AC/DC power, POA 
• Daily fetch for vast majority 
• 2 – 4 years of data 

Forecasts 
• Intraday – day ahead based on NOAA models 
• Intraday based on persistence 

Probabilistic Forecasts 
• Day ahead based on NOAA GEFS 
• Day ahead based on persistence ensemble 

Nightly recomputed reports of reference fx performance 
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Site List for Solar Forecasting 
Prize 

Detailed site list information 
can be found on HeroX 

under the Resource tab. 
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SFA Data Model 

Concept 1: A site contains observations and 
forecasts. 

Concept 2: Observations and forecasts are defined by 
their metadata. 

Concept 3: Upload time series data to observation 
and forecast end points. 
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SFA Data Model 

Concept 1: A site contains observations and 
forecasts. 

Concept 2: Observations and forecasts are defined by 
their metadata. 

Concept 3: Upload/download time series data 
to/from observation and forecast objects. 
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SFA Data Model 

Concept 1: A site contains observations and 
forecasts. 

Concept 2: Observations and forecasts are defined by 
their metadata. 

Concept 3: Upload/download time series data 
to/from observation and forecast objects. 
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SFA Forecasts 

Problem 
1. Forecasters produce much more data 

than people can easily understand 
(many issue times x long length x 
multiple temporal resolutions) 

2. Most of that data is redundant 
3. Eventually, a person must decide what 

really matters when assessing a forecast 

SFA solution 
• Decide what really matters before 

uploading data 

Stop and think about the 
application/analysis before you start it For Solar Forecasting Prize: the day ahead, midnight to 

midnight, forecast issued at 10 am local time 
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SFA Forecasts 

For Solar Forecasting Prize… 

Day ahead, midnight to midnight, hourly forecast 
issued at 10 a.m. local time 

Example at SURFRAD Table Mountain (UTC-7): 

• Issue time of day: 17 UTC 
• Lead time to start: 14 hours 
• Run length/Issue frequency: 1 day 
• Interval length: 1 hour 
• Interval label: Beginning 
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 Probabilistic Forecasts 

Distributions may be described by forecasts of: 

• Fixed percentiles (e.g., 1, 5, 10…90, 95, 99) 
• Fixed thresholds (e.g., 1 MW, 5 MW…25 MW, 30 

P100 time series 

MW) 

Solar Forecasting Prize uses fixed percentiles. 

Each percentile is represented by a unique endpoint in 
the SFA API. 

User posts a forecast to each percentile, so a forecast 
for each site requires 11 post operations… 

…but file format is trivial! 
timestamp,value 
2021-02-12T19:00:00Z,700 
2021-02-12T20:00:00Z,690 

P0 time series 

Distribution time series 
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SFA Reports 
Time series 

Reports structured for clear, reproducible analysis. 

dashboard.solarforecastarbiter.org/reports/ 

Metrics by date, season, etc. 
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SFA Reports for Prize 

Metrics for your forecast and reference 

Time series of your forecast, reference forecast, observation 

Leaderboard on HeroX compiled from 
CRPSS metrics computed in SFA reports 
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Data Upload/Download 

Example data download and forecast upload 
script: 
solarforecastarbiter.org/documentation/dashboar 
d/trials/#example-script 

HTTP API documentation at 
api.solarforecastarbiter.org 
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Data Upload/Download 

API gate closure 

• Forecasts rejected if they contain valid times for which a gate has already closed 
• Forecasts may contain valid times for additional days 
• User may overwrite previously submitted forecasts up to the gate closure time. 
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Reference Forecast 

Persistence ensemble (PeEn) 

Time of day PeEn computes statistics from the past N 
days of observation data at the corresponding time of 
day. 

1. Pull previous N days of data. 
2. Resample data to desired interval length. 
3. Bin data by desired times of day. Assuming no data 

gaps, there are N values in each bin. 
4. For each bin, compute the desired percentiles. 
5. Associate each bin with the forecast date time (e.g. 

first bin is midnight tomorrow, second bin is 1 am 
tomorrow, etc). This is the forecast. 

SFA uses N = 30. 

Reference forecast code on GitHub 

solarforecastarbiter/reference_forecasts/persistence. 
py 
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HeroX 
Live 

Demo 
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GET 
STARTED 
Visit our website to learn 
more and register today! 

https://www.herox.com/SolarForecasting 
For Questions: Emily.Evans@nrel.gov 

https://www.herox.com/SolarForecasting
mailto:Emily.Evans@nrel.gov
https://www.herox.com/SolarForecasting
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