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Impact of orographically-induced winds to the offshore wind resource
around northern Japan
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Recently, in Japan, large photovoltaics (PV) power systems have been penetrated after feed-in-tariff (FIT)
in 2012. PV power generations have large variability in both temporal and spatial scales beacause PV
power depended on solar irradiance (or downward shortwave radiation). Solar irradiance has also impact
from both clouds and aerosols distributions.

PV power generation from roof-top PV power system on residences, industrial manufactures and small-,
mediam- and large-scale solar plants have not directly been monitored even by electrical power
companies in Japan because monitorying instruments have not been installed even in distributing
substations and residences. This is a problematic situation for safty control of electric power grid, because
accurate PV power generation from PV power system under various weather conditions were not grasped.
Accurate monitoring of PV power generation could be important data for a safety electric power control of
power grid in energy management system.

Thus, PV power generation estimation using satellite-estimated solar irradiance data in consideration of

PV syetem capacity for city-wide scale are conducted in Japan in this study for the first time. Furthermore,
installed PV power system capacity for each area and future status of PV power will be also discussed.
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Evaluation of Cloud locations with Stereo Observations for predicting
solar PV temporal variation
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Detection of forecast busts of regional surface solar radiation using
ensemble spread with multi numerical weather prediction centers
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Energy management using weather forecast of numerical weather prediction (NWP) center is exposed to
blackout risks and production of excessive surplus power owing to the large forecast errors (forecast
busts) of NWP models. The detection of forecast busts is important for stable electricity provisions.
Dispersion of ensemble forecast (ensemble spread: ES) relate to forecast skill. Multi-center grand
ensemble (MCGE) has higher forecast skill than single-NWP center ensemble forecast. It is considered
that the ES and ES of MCGE (ESg) can be used as the predictor of the forecast busts. We investigate the
detectability of forecast busts on operational regional forecast predicted by Japan Meteorological Agency
(JMA-MSM) using lognormal ES (LNES) and ES of MCGE (LNESg) in Kanto Plain, Japan. One- to six-day
ahead global forecast at four leading NWP centers (European Centre for Medium-Range Weather
Forecasts: ECMWEF, Japan Meteorological Agency: JMA, National Centers for Environmental Prediction:
NCEP, and Met Office, UKMO) were used to detect of daily surface solar radiation of regional forecast in
2015.

Root mean square error for the ensemble mean of MCGE (EMg) and 5km regional forecast of JMA-MSM
are 27.6 and 28.6 Wm 2 for the one-day ahead forecast, respectively. The forecast skill of the EMg was
found to be comparable with that of the JMA-MSM. In October 2015, the correlation between the
absolute value of forecast error coefficient (|Fc|) on the operational regional forecast and LNESg for the
one-, three-, and five-day ahead forecasts are 0.68, 0.63, and 0.45, respectively (see Figure). The
correlation for one- and six-day ahead forecast was found to have statistical significance at ten and seven
months, respectively. The LNES, can be, therefore, a valuable predictor for detection of forecast busts in
the regional forecast.
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Figure, Time series of Fc in JIMA-MSM and ensemble spread in
October 2015. (a) |Fc| in JIMA-MSM one day-ahead forecast, and (b,
¢, d) LNES and LNES,. in one (b), three (c), and five (d) day-ahead
forecast. Colored thin lines indicate the LNES each NWP centers as
shown in the legend. Thick line indicates LNES, in MCGE.
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Probabilistic Weather Prediction for Power Demand/Supply Operation
Management under the High Penetration of Renewable Energy Power
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Study on the freezer system with solar energy source
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Many countries started to use renewable energy resource as an alternative energy source for electricity
production because of environmental issues such as global warming and greenhouse gas concentration
as a result of burning fossil fuels. Out of 5 main renewable energy resources, solar energy utilization is
constantly increasing because of its mature technology and equally distributed resource throughout the
world. Therefore, solar energy is used in many fields and in this study, photovoltaic system performance
for meat freezer in rural areas of Mongolia is investigated. The main facilities are movable freezing
container, grid connected 3kW photovoltaic modules, inverter, diesel generator and data logger to
measure the parameters of this system. Starting from November 2015, we collected a year round site
measurement which includes solar irradiation, outside and inside temperature of the container, electricity
production and consumption. We use HOMER software to calculate the energy production by
photovoltaic system and energy consumption of freezer system. Then, we compared this calculation with
the real value and calculated the solar energy share of total electricity consumption. Also, we modeled an
E-nose to monitor the freshness of meat preserved in the freezer. The result suggests that it is suitable to
use photovoltaic system for meat storage in rural areas where grid electricity interrupts often.

Keywords: solar energy, photovoltaic system, freezing system

©2017. Japan Geoscience Union. All Right Reserved. - HRE18-PO1 -



HRE18-P02 JpGU-AGU Joint Meeting 2017

EREAXATEENSDEESIFRIT—4 DM
Derivation of time series of the sky-cloud ratio from omnidirectional
camera images for predicting sky conditions
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Prediction of photovoltaic output is necessary to efficiently control photovoltaic systems. In order to make
a prediction about the output, it is necessary to predict the variations of the sky conditions. Therefore, the
purpose of this study is to prepare a system that can always continue to take sky images using an
omnidirectional camera, and to develop algorithms for calculating the time series of the sky ratio. First, we
take sky images once every minute by the camera and store them as JPEG images. Next, we train a
classifier using R and B of some images. Finally, we calculate the sky ratio of images, which we did not use
for the training, using the classifier. F-measure in the cases of cloudy day is >0.9 and that in the cases of
clear day is approximately 0.9 at daytime. Although F-measure tends to decrease drastically in the images
with dark sky at dawn and evening, we are able to extract variations in sky ratio over the observation
period, especially accurately in cloudy and mostly sunny days.
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Climatological attribution of wind power ramp events in East Japan
and their probabilistic forecast based on multi-model ensembles
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Evaluation of shallow groundwater quality for use in open-loop type
groundwater-based heat pump system
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