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The electrical energy produced by solar panel depends on the light intensity falling on the panel, but this process is
prone to disturbances from external factors. Unfortunately, models of online solar panel disturbance diagnosis have
not been widely developed. This research proposes a model of fog computing using fuzzy rule-based algorithm is
capable of automatic monitoring and diagnosing factors affecting solar panel efficiency. Data from physical parameter
of sensors are acquired by the System on Chip (SoC) Wi-Fi microcontroller and sent to the fog server via a Wi-Fi
gateway. The fuzzy rule-based algorithm consists of investigation rules showing the relationships among efficiency,
light intensity, output electrical power, temperature, and humidity. Output of fog network computing is sent to the
cloud server and serves as information for users of this investigation system. The fog network system is able to
improve cloud performance, in terms of the transmission time has increased performance from 246.1 to 27.9 ms. In
general, this system is able to improve relative efficiency of solar panel by 2.1%, compared to solar panels not
equipped with this instrument. In order to obtain accurate investigation results, detailed conditions of all possible
events in the field are required. © 2019, © 2019 The Author(s). This open access article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.
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Blue skies and red sunsets: Reliability of

performance parameters of various p-n junction
photovoltaic module technologies

Edson L. Meyer! and Ochuko K. Overen®*

Abstract: This research presents, discusses and compares the reliability of the
performance characteristics of six different p-n junction photovoltaic module tech-
nologies under varying operating conditions. The six module technologies are:
CulnSe; (CIS), a-Si:H, a-Si:H/a-SiGe:H/a-SiGe:H (a-SiGe:H), edge-defined film-fed
growth silicon (EFG-Si), multi-crystalline silicon (mc-Si) and single crystalline silicon
(c-Si). A simple but accurate method is then used to determine the modules’
qualities. The effect of temperature on module performance is then investigated
and results compared. Here it was found that the lower quality thin-film technolo-
gies are not as temperature dependent as their crystalline counterparts. The influ-
ence of irradiance on module performance was also measured and compared for
the different technologies. The a-Si:H technology was found to be at least 16% more
efficient than the other module technologies at 169 W/m?. Under actual outdoor
operating conditions, however, the reliability of the STC measurements is no longer
useful. CIS performs relatively better at high air-mass values, corresponding to
times when the sun is lower in the sky, that is, red sunsets. Under these outdoor
conditions, irradiance, temperature and spectral changes affect module perfor-
mance and this research successfully motivates the importance of considering all
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When the sun travels across the sky from sun-
rise, noon and to sunset, the content of the light
is preferentially scattered by various gases and
particles in the atmosphere. The result is blue
skies since blue light (lower wavelength) is scat-
tered more and red sunsets, the time of day
when only longer wavelengths (red light) is
reaching the observer. Just like the human eye,
solar cells and module comprising materials of
different energy bandgap respond differently to
different times of day when the spectrum or
content of light is different. This study shows that
the spectral effect on the performance of PV
modules cannot be ignored when comparing
different technologies. In fact, some technolo-
gies like CulnSe, and c-Si technologies become
more efficient toward sunset as compared to
their performance around noon. The fundamen-
tal truth portrayed by this study is that STC
measurement alone cannot reliably give

a comparison of the performance of different
module technologies.
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Implementation of new electricity requlatory
norms for deviation settlement mechanism:

A case study of India

Manju Gupta®*, Sushma Gupta® and Tripta Thakur®

Abstract: In this research paper, an innovative solution by proposing a novel
mechanism for implementation of regulatory approach—based new deviation set-
tlement scheme for frequency control is suggested. Power systems of many devel-
oping countries have to face sustained generation deficiency, large frequency
fluctuations and are susceptible to even small disturbance. Operating such a system
is a difficult task and innovative solutions are needed to solve this situation. To
overcome this situation, India has adopted commercial mechanism known as
Availability-based Tariff (ABT), which has a component linked with frequency.

A commercial mechanism is a paradigm shift in the operational strategies from the
conventional frequency control to new deviation control. This proposed scheme
satisfies Central Electricity Regulatory Commission (CERC) criteria and inclusive
future norms. The MATLAB used to enable to analyze proposed rules and the
strength of the approach, is to segregate the conventional Automatic Generation
Control (AGC) with new UI-based AGC. The enhancement of AGC algorithms is to
meet increased demand by efficient implementation of algorithm for generators

rescheduling, as per new CERC norms.

Subjects: Electrical & Electronic Engineering; Power Engineering; Engineering Economics
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Energy plays a vital role in the development of
human activities, and sustainable social and
economic development depends on adequate
energy generation capacity. The objective of the
paper is to provide a vision to introduce spinning
reserve in the Country, which is one of the
important components for ensuring grid security,
quality and reliability, by adequacy of supply and
maintaining Load - Generation balance. It was
envisaged by the Central Electricity Regulatory
Commission (CERC) that each region should
maintain primary and secondary reserves. All the
generating units must plan Automatic
Generation Control (AGC). A bad or no forecast of
load/RE Generation or poor load management
may lead to heavy deviation from the schedule
and grid indiscipline, thereby exhausting all
reserves in the system and making the system
insecure. Effectiveness of AGC is one of the steps
in that direction for the stable frequency opera-
tion and security of the grid.
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