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Abstract

Solar power systems are vulnerable to weather changing and
external environmental factors. It normally can’t maintain stable power
generation for a long period of time. This leads to the problems of
reliability, security, and dependability for power supply. Based on our
previous research, this project carries on studying the parameters for
solar power generation such as ozone, water vapor and aerosol, and
promoting the effect of satellite data on solar power generation through
solar energy forecasting model’s examination and test procedures.
Besides, in this project we also establish a calculation method for
atmospheric transmittance in which ozone, water vapor content and
aerosol are all taken into account. The result is employed to estimate the
amount of solar radiation on the ground and is expected to improve the
capability of solar energy prediction for building the assessment and
analysis platform in the future. The results show that the WV and AOD
data of MODIS are estimated to be about 51% higher than CWB and
MTSAT lower about 7.1%, which indicates that the influence of cloud
cover on the estimation the amount of solar radiation on the ground is

very important.



For short term DNI forecast, the proposed new method is as follows:
firstly, the Lucas-Kanade method is used for cloud’s motion estimations.
Secondly, in order to reduce the computational burden, the histograms of
R, G, B channels of Total Sky Imager images are applied for neural

network training and DNI forecasting.

Keyword: direct normal irradiance, Total Sky Imager, neural network
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1.Regressive methods

1.1, Lingar stationary models

1.1.1. Auto-Regressive (AR) models .

1.1.2. Moving Average (MA) models

1.1.3. Mixed Auto-Regressive Moving Average (ARMA) models

1.1.4. Mixed Auto-Regressive Moving Average models with exogenous variables (ARMAX)

1.2. Non-linear stationary models .

1.3, Linear non-stationary models

1.3.1. Auto-Regressive Integrated Moving Average (ARIMA) models

1.3.2. Auto-Regressive Integrated Moving Average models with exogenous variables
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2. Artificial Intelligence (Al) technigues

2.1. Artificial Neural Networks (ANNs)

2.2, Early networks
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2.2.2. Simple perceptron .

2.2.3. Adaptive Linear Neuron (ADALINE)

2.3, Multi-layer networks

2.3.1. MADALINE

2.3.2. Multi-layer perceptron

2.4, Applications of ANNs

2.5, k-nearest neighbors (k-NN)

3. Remote sensing models

3.1.0rbits

3.2, Satellites

3.3. Radiation budget

3.4, Physical satellite models

3.4.1. Gautier-Diak-Masse model

3.4.2. Marullo-Dalu-Viola model

3.4.3. Misser-Raschke model
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3.5.1. Hay-Hanson model

3.5.2. Tarpley & Justus-Paris-Tarpley models
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4. Numerical Weather Prediction (NWP)

4.1. Global Forecast System (GFS)
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4.2.2, North American Mesoscale (NAM) model
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Time Averaged Map of Czone Total Column (Daytime/Ascending) monthly 1 deg. [AIRS AIRX3STM vO08] DU
over 2016-Jul - 2016-Aug, Shape Taiwan
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: : Vv :
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DNI Value

DNI Value

Sunny Day Forecast-10 Min-2016/0727/11:00-15:00
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DNI Value
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% 2 7 I #7% DNI FEpE 4 vt

Absolute Percent Error for DNI
hour SMARTS Model | Bird Model Solis Model

8 -0.2308 -0.1406 -0.1383

9 102126 -0.1419 -0.1448
10 -0.1429 0.0774 -0.0813
11 -0.1417 -0.0820 -0.0872
12 -0.1090 -0.0496 -0.0581
13 -0.0696 -0.0076 -0.0224
14 -0.0327 0.0346 0.0095
15 0.0212 0.0993 0.0572
16 0.1078 0.2072 0.1358
17 0.2530 0.3989 0.2688
RRMSE 0.1526 0.1638 0.1234

% 3 7 B3 GHI FEpsE £ vt 1
Absolute Percent Error for GHI
hour SMARTS Model |  Bird Model Solis Model

8 0.2126 0.1214 0.1137
9 0.1454 -0.0594 -0.0643
10 0.0921 0.1934 0.1805
11 0.1372 0.2380 0.2194
12 0.1801 0.2826 0.2577
13 0.1797 0.2822 0.2500
14 0.1332 0.2339 0.1935
15 0.0364 0.1331 0.0842
16 -0.0450 0.0521 -0.0093
17 -0.2108 -0.1180 -0.1904
RRMSE 0.1496 0.1900 0.1754
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