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Existing energy load forecasting tools rely upon historical load and forecasted weather to predict load within energy : - - -
company service areas. Microclimates and weather events such as stalled fronts have proved particularly challenging Goal: Compare load forecast results with and without NASA satellite weather forecasts Including a large number of inputs in energy load forecasting models can sacrifice model performance. Therefore, additional weather forecast points
for load forecasting. The shortcomings of load forecasts are often the result of weather forecasts that are not at a fine * Monthly results show improvements in accuracy across the entire year with NASA weather forecasts sholulibetiva:;l:;id chr;gcflusmn. tThIe que:tlonf tol be atdhdre:sed by. “,2. deciding (ij Snd Zofw o ap;plﬂ)y high resolution NASA/NDFD forecasts are:
enough spatial or temporal resolution to capture local-scale weather events. This project aims to improve the per- See example below for two natural gas service areas: ) Are the _ / oreca§ > CIOS€Er Lo actla wea .er an_ eX|s.|ng ground-base _oreczf]s >
formance of load forecasting tools through the integration of high-resolution, weather-related NASA Earth Science Peak d d th ti tant. | t d d to 4.3 t ts | ti 2) Of the available forecast points, are there certain points which will always or sometimes improve the forecast?
} ' ) - Peak demand months, most important, largest demand - up to 4.3 percentage pts improvement in accuracy 3) Will different s : : . : : :
. . . ubsets of forecast points improve the forecast in different situations, such as seasons or times of day?
Data?, such as_ temperature, relatl_ve humidity, anc.:l wind speed. The result of enhance_d performa_nc_:e of th.ese load fore- _ “Shoulder” months (spring and fall), most variable weather, demand hard to predict — up to 3.7 percentage pts
casting tools is energy conservation and cost savings to energy users. Four companies are participating in operational improvement Available f _ hould b | 4 based
testing — two natural gas companies, and two electric providers. Operational results comparing load forecasts with vailable forecast points shou € evaluated based on:
and without NASA weather forecasts have been generated since March 2010. In addition, Battelle has consulted with IMPROVEMENTS IN LOAD FORECAST ACCURACY WITH NASA WEATHER FORECASTS - Small difference between forecast and actual weather
energy companies nationwide to document their information needs for long-term planning, in light of climate change 14 12 - Low variability of forecast error (how often, how much forecast deviates from actual weather)
: : : . : e . : — AVG = 8.3
and regulatory impacts. The project will conclude in 2011 with transitioning documented improvements from the in- AVG = 8.5 '
10 o . NASA forecasts that are, on aver- 1 Days Out Least correct, 7 Days Out Least correct,
.. more often wrong more often wrong
L L age, most similar to actual weather 8- 8-
o 8 o are not necessarily the best 7 7 Dgy <>AD 2
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——PA - STANDARD 4 4
. —NY -STANDARD 2 - currently used by the utility.
Current daily energy load forecasts have mean absolute percent error (MAPE) values of 5%-7% for natural gas com- 2 ——NY - NASA DATA ——PA - NASA DATA 37 31
panies, and 1%-3% for electric companies o . o e . "BEST” points selected based on 1 2 Most correct, 2- Most correct,
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Energy companies often use weather forecasts based on one or a few land-based weather stations, failing to capture the best points according to 7 Day aE i 45 : 5 0 5 0 o
larger patterns and microclimates across the area. Surface out forecast. . .
reporting stations and forecast sites are limited Variability of Temperature Error Variability of Temperature Error
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- Influenced by local effects PHASE 2: OPERATIONAL TESTING
- Far from population centers Coal duct ” et £ load f : th NASA ther f te Fine t 4 d . Four out of six “BEST” points do not
Refinement to weather inputs could lead to substantial Oadl. Lf:i)rr]] LtI)C ref_at- Ime testing or 10d orecasts wi weather 1orecasts. IN€ tune an OCU- ?aactrfr;;réleegl?elgtiiqupsr%ij/:%;2? iﬁt:‘lcl)tl}/e.-
cost savings and more efficient use of resources men € benetits. cast with “"BEST” points resulted in
Weather data needs to be: e Three utilities are currently conducting op- 0.83MV decrease in Energy Load
- Available in real-time (observations) erational analysis using NASA weather fore- 70 1 Eﬁ’;‘;ﬁa\?ﬁgﬁ'&,{;’?;jfg“o\ﬁSi@fjse ¥
- Forecast at 1-3 hour intervals, 1-10 days out casts, using duplicate load forecast models to - BWiActual
- Parameters include Temperature (also daily max / test the actual load forecast improvements ® BWI Forecast . “BEST” lines better estimate the ac-
min), Relative Humidity, Wind (speed / direction), Precipita- 60 - X o . tual weather (black line) during
/ 14 14 e ASA- I A\ ”
tion, Cloud cover, etc. Model 1: Standard ground-based weather = A Betimore Forecast shoulder months”. (left plot)
istor forecasts = < e :
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Model 2: NASA weather parameters and E ror, points with the least variability dHEH ! E z g|E HE g
ground-based forecasts com- i (more often correct) are not neces- .
bined % sarily the points with the smallest — Actual Temperature — Al pOIntS. alculated “Best” points | Forecast points used
W 40 - temperature error. (right plot) — Forecast points used —— BEST points used “Best” and Forecast I All other points

e Model performance will be tracked to fine-
GOALS tune the model inputs and improve load fore-
cast results

Objective: Develop applications of NASA products to meet the needs of energy companies . 5
for both short-term and long-term planning e NASA weather forecasts h_ave cap_tured fast This scatter plot shows a positive relationship between Weather Fore- %
E:?geetfcaetrugﬁa%h?ﬁeg]ZioaussdofllaztseeddV::)trr]eci::;c;?tfsor cast Error and Weather Adjusted Energy Load Error (energy | ‘g
1) Determine whether NASA satellite weather parameters improve energy load forecasts beyond existing ground- the utilities’ service areas hindcast” using actual weather observations). The statistically sig- =
based weather inputs. nificant relationship means that Weather Error Forecast error causes LL
Energy Forecast Error. The relationship is rather weak, but the follow- >

2) Conduct reaI-_t@nje tesFing and demonstrate the improvgments in the load forecast possible with NASA parameters ing fgctors will improve robustness of the statistical analysis: L:g 0- ¢

at selected utilities. Fine tune and document the benefits. >
3) Transition documented improvements for sustained use of NASA resources by energy utilities nationwide’ . Current statistical analysis was done using only January—May 2011 E
4) Investigate NASA climate data, model products, and projections to identify those of potential value to utilities for Satla- ACCGSSI tOdhOU”&é actual t?mzefraturest’ weat:her forte_cast, ac- g
long-term (seasonal to 40 years) planning. (e.g., climate change impacts on infrastructure, integration of renew- ual energy l1oads, and energy load rorecast over the entire year @

able energy such as wind). PHASE 3: NATIONWIDE TRANSITION (full range of temperatures) would allow a more accurate statistical ® 5 -
" : : model to better estimate the relationship between energy load fore- ol

Goal: Transition documented improvements for sustained use of NASA resources by cast and weather forecast errors. < b ¢
energy utilities nationwide, in a variety of load forecasting tools E .

_ _ L . Energy utilities have access to their own internal load forecast mod- 3
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- - - - — Contributing improved forecast methods from SPoRT research to NWS National Digital Forecast Database fore, it will be possible to determine which combination of model in | | | | |
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