Quasi real-time analysis of Solar radiation budget
using Geostationary Satellites with monitoring of
Solar thermal and Photovoltaic power generation.
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“Cover the wide area”

Satellite data has a 2-Dimensional information.
Analysis algorithm 1s applied in wide area

“Independent system”

It does not require the connection to each ground points
Satellite 1s not disturbed by ground troubles



Analysis actt items of solar. mdzatlon budget
= ing Suielliie fur upp!

UST) leuilon gf s

“Hindcast”

Re-analysis of historic data
Solar energy potential map, Real Scenario

“Nowcast”
Monitoring of current status
Quasi real time data for current Solar energy

“Forecast”
Prediction of short term




Satellite
observation

Incoming
solar
radiation

TOA

——

Particles
scattering
absorption

Aerosol
. : e
Cloud ,i

Gases Watervapor

absorption

=



Q

2

.
bl

I

]

ST WOl

e

A~
50

W\l

12

1
9

N
L &4

r

S
L/

'l\

)

ps

O

U
—
(@
()]
@)
(e
&
=
@
@2
=
—
—

3

e

-

7/
/

X
kY 74

TOA

Absorption gas
Water vapor
Ozone, etc.

Aerosol
Black carbon
Sulfate, etc.

Cloud

Water particle
Ice crystal

Rayleigh

Molecules

Surface

Spectral Flux [W/m ~2/um]

Flux [W/m~2/um]

Spectral

2000

1500

1000

2000

1500

1000

500

Wﬂ

w [

Incoming solar radiation [TOA]
Direct component [Surface]
Diffuse component [Surface]

Aerosol optical thickness = 0.2
Ozone amount = 300 DU
Water vapor amount = 14384 g
Surface albedo = 0.03
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Downward SW flux at the surface
Estimation by EXAM SYSTEM, H. TAKENAKA

2014/07/08 04:01 JST
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Photovoltaic power (Unit PV), TC=-0.28[%/C]
Estimation by EXAM SYSTEM, H. TAKENAKA
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Photovoltaic power (Unit PV), TC=-0.49[%/C]
Estimation by EXAM SYSTEM, H. TAKENAKA
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Not include PV sys Efficiency 1s included
sys Efficiency  (PV panel and PC)
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Comparison of PV power between
satellite estimate and PV power log
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ey, Generation Geostationany satellite HIIMAWARI-8

("IN 1400.0
The third generation geostationary  Sample products based on the first light 1200.0
satellite HIMAWARI-8 was launched at  of HIMAWARI-8 (December,18,2014)
last October. @ 1000.0
East Asia and West Oceania region is 800.0
observed by every 10min.
. . . 600.0
Japanese region 1s observed by rapid
scan every 2.5min 400.0
Our high-speed algorithm will provides o agiten, §o0 S 200.0
solar radiation products by every 10 and i T S ey el
2.5min. W cation oy s sy, 1 T e &?mz
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1200.0

1000.0

Quasi-real-time analysis product is available (MTSAT?2) . ,,/ 7
Calculation time is 6min from satellite data arrival.  {/f R @
4x4km and 1x1km radiation product.

=> (Global quasi-real-time analysis
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Re-analysis of Solar radiation for Japanese region > Y "
1x1km products is available (2007, 2012, 2013, 2014) g =" Global flux
=> Continuity data set from 2007 to Current P Py

W/m?2

New Geostationary satellite HIMAWARI-8
Our high-speed algorithm will provides solar radiation
products by every 10 and 2.5min.
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