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Scientific Articles

Diagnosis of Covid-19 disease by chest radiographs by the use of deep neural

Modeling and simulation of an islanded microgrid with frequency control, volt-
age control and power-sharing

Adaptive constrained distributed model predictive control of a multi-zone ven-
tilation system

Feasibility study of a centralized inverter-based solar power plant with multiple
maximum power point Trackers

m Structure of Local Micro Network Markets in Presence of the Central Market

B Design and simulation of an improved full-bridge converter with lower voltage
and RMS currents in electric vehicle charger circuits applications

Design and implementation of Dena lamps driver circuits under continuous
conduction mode with power factor correction and soft Switching

An Overview of Spectral Resource Prediction Methods in Cognitive Radio
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In this paper, we propose a deep neural network for the purpose of detecting COVID-19 from chest X-ray
(CXR) images. Since this pandemic has emerged worldwide in less than a year, there is no large dataset avail-
able for it. So for its detection, care must be taken not to use methods with high variance. However, for a deep
neural network to get acceptable performance, we usually need huge amounts of datasets. Otherwise, there
may be issues like overfitting. To solve this problem, we use the beautiful idea of transfer learning. Training
a deep neural network with the idea of transfer learning on 2 available datasets on the web, we achieved a
COVID-19 detection accuracy of 98% on about 1000 test samples.

Keywords: COVID-19, Deep Neural Networks, Transfer Learning
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Today, one of the main daily needs is the existence of stable and safe electrical energy. Increasing population
and expansion of cities, villages and industrial centers require the use of electricity generation and control sys-
tems more than ever. Due to the high cost of commissioning and maintenance, as well as the time-consuming
construction of these power plants, on the one hand, and the existence of renewable energy sources, on the other
hand, due to the high cost of commissioning and maintenance, to meet the demand of customers Is now mov-
ing towards small local power plants called microgrids. Due to the low cost of construction and maintenance,
as well as the availability of inexhaustible sources of new energy sources such as solar, wind, marine, etc., has
caused microgrids to have a significant speed in the field of sustainable power generation. In contrast to the many
advantages of microgrids, disadvantages such as low inertia, uncertainty, perturbations, and uneven access to
renewable sources have led to more sophisticated control methods for controlling voltage, frequency, and active
power distribution. Request a microgrid between resources. In this paper, by reviewing valid and basic articles
in microgrids, the mathematical equations governing microgrids and finding its state space and then simulating a
standard microgrid to control voltage, frequency and power states will be discussed.
Keywords: Renewable energies, microgrid, voltage control, frequency control, power sharing
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Today, (HVAC) systems consist about 20% of total energy consumption (up to 40% in developed coun-
tries), so there is a need for better approaches to control the heating and cooling systems. The purpose
of this paper is to provide a more useful method for controlling the temperature in buildings that are
connected, and each region has a temperature effect from its neighbor zone. The exchange of environ-
mental information between areas allows for control of each region by compensating the impact of the
neighboring regions. The proposed method in this paper is adaptive model predictive control based on
a distributed state-space model, which shows good robustness to uncertainties and disturbances.

Keywords: model predictive control- state-space model — adaptive control-distributed control-heating and ventilation systems
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Due to the clean and abundant source of solar energy, the use and replacement of this source of electricity
generation instead of fossil fuels is one of the important ways to continue healthy human life and preserve
resources for future descendants. Setting up photovoltaic systems is expensive, Therefore, this resource should
be used to the maximum. Partial shading or mismatch of photovoltaic arrays renders conventional maximum
power point tracking techniques inefficient. Although improved multiple maximum power point tracking al-
gorithms have been adopted, this problem cannot be fundamentally solved. As a result, solar energy is signifi-
cantly wasted, which increases the cost of producing solar energy. One of the solutions is to use inverters with
multiple maximum power point trackers. In this paper, by simulating a sample solar power plant, the effect
of using multiple maximum power point tracking capabilities in technical and economic issues of the power
plant has been precisely explained and according to the results Using this feature improves the status of annual
energy production and the capacity factor and cost of energy production.

Keywords: Solar power plant, Inverter, Maximum power point detector, Feasibility study, Photovoltaics, Solar energy
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This article is about local markets, and they operate within microgrids. In this article, in addition to the ability
to trade power within microgrids, there is an ability to trade energy between different microgrids, and if the
load is not supplied or the amount of production is not consumed, energy can be traded with the main grid.
A framework for operating microgrids and increasing their social welfare has been introduced with a view
to more efficient use of available resources, reducing peak and its penalties, and providing reservations. In
this article, we have tried to maximize social welfare by clearing local markets and the central market, which
numerical results also show. The novelty of this article is the possibility of exchanging energy between local
markets, which in turn improves social welfare by 7% compared to the case where exchange between local
markets was not possible.

Keywords: Electricity market, distributes energy resources, local market.
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In this paper, an improved phase-shifted full-bridge (PSFB) dc-dc converter with coupled inductors and a
current doubler rectifier (CDR) for battery charger applications in electric vehicles (EVs) is proposed. By us-
ing two coupled inductors as opposed to traditional output filter inductors, the RMS currents, the circulating
current, and the voltage stresses on the secondary side are decreased. Besides, the zero-voltage-switching
(ZVS) operation range is lengthened. Therefore, higher efficiencies are achieved. The two recursive inductors
in the primary side have small and negligible values compared to the output inductors and, consequently,
neither complex control systems nor extra components (like auxiliary circuits and active clamps) are needed.
Thus, by using the proposed topology a simple structure with a simple control system will be obtained. Utiliz-
ing the proposed converter leads to reduce the RMS currents, the circulating current, and the voltage stresses
on the secondary side. Besides, the cost and size of the system are not changed compared to the traditional one,
as well. Moreover, the required energy for ZVS operation of power MOSFETSs will be decreased which leads
to higher efficiencies over a more extended operation range. Finally, the proposed and traditional converters
have been simulated under the following conditions: the input voltage (/50-250 V), switching frequency (200
kHz), the output voltage (75-85 V), and the output current (/.85-18.5 A). The simulation results validate the
major benefits of the proposed phase-shifted full-bridge dc-dc converter over the traditional one.
Keywords: Battery charger, Circulating Current, Current Doubler Rectifier, Phase-Shifted Full-Bridge DC-DC Converter, RMS

Current, Zero-Voltage-Switching (ZVS)
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Due to the ever-expanding use of light emitting diodes (LED) lamps and the necessity of constant current to
operate properly, a drive circuit is required for these types of lamps. Also, power factor correction (PFC) to
eliminate harmonics, is required and must be included in these types of drivers based on the existing stan-
dards. Soft switching can effectively reduce the switching losses and electromagnetic interference (EMI).
Consequently, high switching frequency operation is possible which reduces the converter weight and size,
effectively and high power density is achieved. In this paper, continuous conduction mode (CCM) operation of
a single-stage boost-flyback converter with active-clamp for LED driver applications is introduced. Its CCM
operation leads to low input current ripple which reduces the input filter volume effectively. Also, low voltage
and current stresses on the components are obtained. As a result, the converter can be used for high power ap-
plications compared with previously proposed discontinuous conduction mode (DCM) operation. The results
of the theory, simulation as well as practical results are presented below.

Keywords: Power factor correction, active cutter, continuous mode, light emitting diode driver, soft switch
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Wireless communication systems are based on the transmission of electromagnetic waves (radio waves) over
a specified frequency range. Due to the limited frequency band available and the increasing use of wireless
technology, the concern about the lack of frequency spectrum has become one of the concerns of governments,
organizations, and users. Cognitive radio is one of the communication and network technologies that can al-
locate limited frequency resources more efficiently and flexibly. To increase the efficiency of the frequency
spectrum, radio detectors provide access to an empty range of licensed users for unlicensed users, and radio
cognitive users can adapt their operational parameters to the surrounding radio environment. In fact, Cognitive
Radio is defined as an intelligent wireless communication system that is aware of its surroundings and uses
learning environment to change its working variables such as transmitted power, type of modulation, carrier
frequency, etc. One of the most important issues in Cognitive Radio is predicting the spectrum to allocate it to
unauthorized (secondary) users. Accurate spectrum predicting is an effective way to conserve energy and time
and can increase the throughput of cognitive radio systems. In this article, we try to examine new methods and
methods for predicting spectral sources in radio cognition.

Keywords: Spectrum prediction, machine learning, deep learning, Makov chain, neural network, searcher radio.
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1- INTRODUCTION

This webinar was held on 25th of August 2020, by
IEEE, Iran Section, Young Professionals Commit-
tee. Presented by Dr.Saifur Rahman, two topics
were discussed; the smart city and the smart village.
The focus is on what their relationship is, and how
they can be made to work well together?

2- WHAT IS A SMART CITY?

There is no single consensus over the definition of a
smart city, but there is some agreement that a smart
city is one in which information and technology fa-
cilities improved insight into and control over the
various systems that affect the lives of residents. In
other words, a smart city is an urban development
vision to integrate information communication
technology (ICT) and the Internet of Things (IoT)
securely to manage a city's assets. Interconnection
is a very essential aspect of a smart city, i.e. the
housing, health care, education, transportation, etc.
must be interconnected to form a smart city. What
are the building blocks of a smart city?

Building blocks of a smart city, as shown in Fig. 1,
consist of the following:

e smart health care,

* smart energy which may come from solar, wind,
or battery storage,

* smart society, which as an example, benches in a
park are equipped with USB ports used for charging
mobile phones,

* smart office, i.e. should be clean environmentally
and be health-conscious and also well connected,

* smart mobility, i.e. having inter-connected buses,
cars, bikes, etc.

* smart space i.e. having light everywhere

Fig. 1: Building blocks of a smart city

3- WHAT SHOULD BE DONE TO HAVE A
SMART CITY?

Cities across the world are deploying technology to
gather data so that they can become more cleaner,
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reduce traffic, and improve urban life. We can start
with energy management, disaster preparedness,
public safety, parking spot assistance, paying bills
online, facilitating emergency vehicle movement,
etc.

4- WHAT CAN A SMART CITY DO FOR US?

In this section, some good examples of the benefits
and advantages of a smart city will be provided.

» Smart traffic lights which are sensitive to traffic
volume: For example, traffic congestion in the main
avenue is avoided when the vehicles are being driv-
en at average speed, i.e. all the traffic lights will be-
come green and when the vehicles are being driven
at fast or slow speed, all traffic lights will become
red, as shown in Fig 2.

Fig. 2: Traffic light sensitive to traffic volume

Synchronized traffic lights for smooth flow: For ex-
ample, for pedestrians who want to cross the street
in front of the Virginia Tech, a switch is provided
(see Fig. 3). The pedestrians can press this switch,
and after five seconds the traffic light becomes red
for the vehicles and green for the pedestrians. Al-
thoughthis is a good solution for pedestrians, it’s
not convenient for vehicles. Since just a single pe-
destrian wants to cross the street, too many vehicles
should wait and it’s not fair. This can be solved by

. i i_.':'i-:;___:
Transit I
Priarity
SR =
'3
Emitter | ¢ = ¢ Detector
.
=l
! ' — | +
EV '—:-L| ]
=
Prefmption Signal =
Controller I-*|

(a) Optical based traffic light

preemptionsystem architecture

(b) Camera

using a camera which counts the number of pedes-
trians waiting to cross the street, and if they are
less than three, the lights will still be green for vehi-
cles, and if they are more than three, the lights will
turn red for vehicles.

Fig. 3: Traffic light sensitive to number of individuals wait-
ing to cross the road

« Priority access for an emergency vehicle: For ex-
ample, a fire truck leaving its station, must reach its
destination very quickly and not get stuck in traffic,
so traffic lights should be managed. We can manage
the traffic lights by using an optical-based traffic sig-
nal preemption system, as shown in Fig. 4a. A small
camera set in this system, as demonstrated in Fig.
4.b. It acts as a sensor which receives signals from
the Emitter which is placed on the roof of the fire
truck and ambulance according to Fig. 4c. As this
signal is received, another signal will be sent to the
fire truck or ambulance, and if a confirming signal
will be sent back to the system, all red lights will be-
come green for the fire truck or ambulance.

(c) Emitter source on fire truck

Fig. 4: Emergency vehicle priority access
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* Connected transportation: In some cities, cars are
not allowed anywhere, as an example to solve the
transportation problem and make it connected in
Washington, DC, USA, drivers can drop their cars
in rental centers, and hire bikes to proceed their des-
tination, as shown in Fig. 5a and Fig. 5 respective-
ly. Also, another similar solution exits in Vancouver,
Canada, where transportation is kept connected by
rental bicycles, at the last train station. Therefore,
passengers can rent a bicycle to go further.

()

5 é,e %, = @0

S0 8t o5y vk
(a) (b)

Fig.5: Connected transportation in Washington, DC, USA
(a) Rental car centers (b) Rental bicycle centers

* Traffic management: For example, in Stockholm,
Sweden, public buses are given priority at traffic
lights when they are more than one minute late ac-
cording to their schedule, (see Fig. 6).

N —

ity - |
fJ i

Fig. 6: Stockholm city traffic management

* Smart Lamppost with camera for finding parking
spot: For example, to park cars easily and without
wasting time, smart lamppost with cameras are set
in the parking lots. So whenever a parking spot is
empty, the lamp will be turned on. And also with
the aid of an app, which shows the location of the
available empty spots, drives can find parking spots
easily and save their time, (see Fig. 7).

Fig. 7: Smart Lamppost with camera for finding parking
spot, USA

« Smart Trashcans: As an example, we can refer to
smart trashcans in Baltimore, USA and also in

Sweden, as shown in Fig. 8.a and Fig. 8.b respec-
tively. In Baltimore, trashcans need to be emptied
twice a day, but the problem is that not all of them
are full. Therefore, the cleaner has to spend time
and energy to check all of them. This can be solved
by smart trashcans where a sensor is placed at each
trashcan which shows how much space is occupied,
and through an app, the cleaner will only spend time
and energy to empty the full trashcans. Therefore,
in this way, not only time is saved but also the fuel
for transportation is saved, the air is not polluted,
and also traffic congestion is controlled. Moreover,
in Sweden, trashcans in parks must be emptied be-
tween one or three times a week, but most of this
trash consists of papers, plastic or paper cups, or
tissues, etc. This trash can be compressed so that
it occupies a much smaller space, and as a result,
the trashcan needs to be emptied only four times a
week. Again, we can save energy and time and also
manage the traffic congestion by this solution.

. A building energy management platform:
Smart buildings are similar to smart cities where
you can put many sensors to control heat, lights,
plug loads, water pumps, energy, and security. This

L

Fig. 8: Smart Trashcans
(a) Smart Trashcans, USA
(b) Smart Trashcans, Swden
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These were some examples of changes in our life-
styles. We should put effort to make more changes
to occur, also we must change what is seen as nor-
mal now, to a new normal to have smart cities and
use their benefits, (see Fig. 9). For example, we can
replace oil power plants by solar panels, make more
use of public transportation instead of private cars,
and instead of growing corns and other vegetables,
and ship them to other areas, we can use hydroponic
growing in close areas so that time, energy and fuel
can be saved.

5- SMART VILLAGE

As stated before, smart cities have many compo-
nents such as employment, health care, retail/enter-
tainment, public services, homes, energy distribu-
tion, and transportation which are all interconnected
with ICT systems, as we gave many examples. The
same ideas for smart cities can be applied to smart
villages as well.

Fig. 9: Current normal (left) and new normal (right)

In the following, we will give examples of what has
done regarding smart villages and the benefits they
provide for people who live in those villages.

* Solar nano-grid in Bangladesh: About thirty
or more connected village homes with solar na-
no-grids on the rooftop are provided, as shown in
Fig. 10. Therefore, if one house needs more power,
it can borrow this power from some other neigh-
boring house. Also, there is a central building with
3KWp solar on the rooftop, battery bank, and a
ground-mounted SKWp solar, which can be used
as a battery bank at night when there is no sun-
light. Besides, residents can use sim-cards which is
provided at each village homes and pay their bills

AY 1749 - ) oyl fﬁ){
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whether by a built-in bill payment option or their
smartphones.
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Fig. 10: Solar nano-grid in Bangladesh

Similar projects, named smart village, have done in
Kenya and Nigeria by IEEE. The rooftop solar can
provide light, therefore, children can study as night,
and kitchens, schools, and clinics can be illuminat-
ed. As a result, life will become easier, cleaner, and
safer for communities, (see Fig. 11). A Smart vil-
lage project was also done in India. By providing
solar, computers can be used at night in schools,
(see Fig. 12).

Fig. 12: IEEE project, smart village, India
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» Another successful IEEE project, smart village,
was providing light for Lingshed Monastery, In-
dia, founded in 1440 when there was no electrici-
ty. Now by the IEEE program in 2016, this ancient
monastery is illuminated at night, as demonstrated
in Fig. 13, and life has become much easier.

* Also, other projects, have provided rooftop solar
panels near 300 to 500 watts in Bangladesh, there-
fore villagers have enough electricity to run their
lights, fans, to charge their phones, etc. (see Fig.
14). One important issue is that citizens should be
trained to use and install these solar panels them-
selves so that technicians don’t need to be there all
the time (see Fig. 15).

India

Fig. 14: IEEE project, smart village, India, Locally driven
initiatives

Fig. 15: IEEE project, smart village, India, trained villagers

+ Small shops: By providing solar panels for small
shops, buyers can see what is available and also
what they’re buying. Besides, villagers can go and
charge their phones and watch TV. As a result of
using a solar panel, the seller’s income in Fig. 16,
has at least increased by 50%.

* Boat Libraries: Another good example for smart
villages, is the children’s library in a boat with so-
lar-powered light. In many countries, books are
available and at access for children, but it is not true
for all countries in the world. Libraries in boats can
go to many places so that children who need books,
can benefit from this great idea. These libraries are
given light by solar panels, as shown in Fig. 17. As
a result, reading is possible in the darkness.

Fig. 16: A Retailer who has now light during the night

Fig. 17: Libraries in boats
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So we are ready to define a connected village. A
connected village is one where all relevant vil-
lage systems-utilities, transportation, employment,
health care, public safety, education, and others are
capable of communicating with each other to allow
coordination and reduce waste.

6- FINAL WORDS

As a message to the young generation, Dr.Rahman
wants to note that the young generation must fo-
cus on what they can do to reduce carbon footprint,
and instead of focusing on why others don’t do their
job, show them what can be done.

Also, Dr.Rahman wants to see a broader IEEE in
the future. We must enhance our cooperation, col-
laboration, and community spirit so that we can
be prepared for recovery after the world beats
Covid-19 and comes back to normal life. For this
reason, IEEE has to become broader, and we have
to able to reach many people regardless of where
they are living so that for cooperation. For that to
happen, the IEEE governance has to become more
openminded and should look at all over the world,
and we can increase the participation from other
parts of the world by making them a part of IEEE
governance. Besides, Dr.Rahman wants to see more
IEEE senior members and IEEE fellow members,
especially from the middle east.
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1- INTRODUCTION

This webinar was held on 31 August 2020, by IEEE,
Iran Section, Young Professionals Committee. Pre-
sented by Dr.Babak Enayati, the focus is on the re-
newable energy, energy storage and also a high-lev-
el overview of IEEE 1547 standards.

2- 8050 PATHWAY

This pathway i1s about what should be done re-
garding global warming. For reducing the risk of an
increase in global temperature more than 2 degrees
Celsius above pre-industrial levels, greenhouse gas
(GHG) emissions in developed countries must fall
by approximately 80% below the levels in 1990
by the year 2050. This pathway came from Paris
agreement on climate change. Although there are
some controversial issues regarding global warm-
ing, from health’s perspective, there’s no doubt that
we must invest in cleaner technologies.
80x50 pathway means many things to different re-
gions of the world. Therefore, policymakers, tech-
nical communities, universities, etc. should get
together to understand how they can contribute to
achieving this goal. A country that can be a model
for other counties is Costa Rica, where above 90%

of the generation comes from clean energy, mainly
hydro but there’s solar as well.

80x50 is called the pathway in the Northeast, which
basically has two targets: by the year 2030, going
40% below of 1990 levels, and by the year 2050,
going 80% below of 1990 levels. These are just tar-
gets, but in terms of energy, it means that the energy
sectors which are not doing well, should be modi-
fied and transferred into a cleaner version. These
energy sectors include:

1. Electricity generation: Accelerating the ze-
ro-carbon electricity transition, by ramping up the
renewable electricity deployment to achieve 67%
zero-carbon electricity supply (2030 target). For ex-
ample, in MA, USA, there is a lot of solar genera-
tion such that the power flow direction has changed
from distribution to transmission, and this is not the
end yet.

2. Transportation: A transformation of the
transport sector, by reaching more than 10 million
electric vehicles on Northeast roads which is rough-
ly 50% of all vehicles (2030 target). Among these
sectors, transportation is the worst in producing
greenhouse gas emission, they’re way behind com-
pared to generation and heat (the third sector). For
this to happen, it needs a lot of investment on elec
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tric vehicles technology, electric charging stations,
and a lot of support from the government, from util-
ities, and technical resources available locally.

3. Heat: A transformation of the heat sector,
by doubling the rate of efficiency retrofits and con-
verting nearly all of the region’s 5 million oil-heat-
ed buildings to electric heat pumps or natural gas
(2030 target), and also keep these electric bills af-
fordable to customers.

3- POWER TO GAS (P2G), A STRATEGY
FOR STORINGRENEWABLE ENERGY

The pathway achieves the 40% by 2030 target by
prioritizing three mutually-reinforcing transitions
(which means that focus on one transition will not
work, attention must be given to all three transitions
together), as shown in Fig. 1.

I. Accelerate the decarbonization of the elec-
tric sector. By the year 2030, 67% of the power
generation should be zero-carbon, and basically
carbon-free by 2050.

2. Transform the light-duty transportation sec-
tor through electrification. By the year 2050, 100%
of the light-duty vehicles on the roads must be elec-
tric, and of course, it's very an ambitious goal and it
needs a lot of investment.

Transform the heat sector through energy efficien-
cy, electrification, and oil-to-gas conversion. we
have to scale up our gas to electric heat transforma-
tion to 10.

T a0

67% 100% 10X

Fig. 1: Implementation of the pathway by the year 2030 in
Northeast, USA

4- IMPLEMENTATION OF THE PATHWAY

A technology which is being invested on, in Nation-
al Grid, is called P2G. This technology uses excess
renewable energy such as wind or solar generation

A IR ) s o plSE
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during the day, to produce hydrogen through the
electrolysis process, and through some process, this
gas can be used as natural gas for heating systems,
as shown in Fig. 2. This technology can help to re-
duce greenhouse gas emission in our planet.
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Fig. 2: Renewable, carbon-free electric power can be con-
verted into renewable natural gas and stored indefinitely

5- TECHNICAL CHALLENGES OF DISTRIB-
UTED GENERATION INTEGRATION TO
THE ELECTRIC GRID

In this section, some of the technical challenges of
distributed generation will be discussed. The term
Distributed Energy Resource can be referred to as
a solar, wind, things like CHP, or anything that is
connected to the distribution. Our grid was made a
long time ago with the assumption that the power
will always come from the transmission to the dis-
tribution, but this has changed, which can affect
many things. The two most important impacts are
system protection and power quality. As for the first
impact, on a typical distribution feeder, when a fault
occurs in a specific lateral, the first upstream protec-
tive device will be opened and the faulted section
will be isolated from the rest of the grid, in a normal
protection system, as shown in Fig. 3a. Suppose
that a generator is added to the distribution system,
as a result, smaller current in terms of magnitude
will pass through the relays and fuses, as shown in
Fig. 3b. We all know that when a fault occurs in a
normal distribution system, the current that is going



—~

—I:r*”"/.
a_JdCo0y

e

The Renewable Energy and Energy Storage; Targets, Benefits, and Challenges

to the fault will increase and relays will detect this
over current. The challenge here is that, as more
generators are added to this distribution system, the
fault current contribution from the substation to the
fault will decrease and the relays take longer time
to detect or may not detect this over current. Since
we are not aware of the number of these generators,
and also when they are on or off, we can’t solve
this problem simply by changing the relay settings
manually. That is why technologies like Advanced
Distribution Management Systems (ADMS), where
the status of every single generator and also the set-
tings for all relays can be observed so that the set-
tings can be adjusted automatically to make sure the
right protection is provided based on the available
resources. The takeaway message is that protection
systems are becoming more challenging as more
generators are added to the distribution system. The
other impact is on power quality. Fig. 4 shows a
sample of a measured generation profile of a solar
facility in MA, USA. This is a 6MW unit. The gen-
eration increases during the, but these transients are
due to clouds passing over the state. If this type of
generator is connected to the distribution feeder, it
will cause voltage oscillations, but note that these
transients due clouds do not cause flicker, and also
it can impact the life of the voltage regulators and
tap changers at the substation. So as a summary
power quality is a big concern for utilities.

Energy storage is still new in terms of large-scale
deployment, i.e. still some polices are being figured
out and some technical challenges need to be im-
proved. But we’re in the point where energy storage
is being deployed in the electric systems, e.g. Na-
tional Grid has installed one of the largest energy
storage facilities in the Northeast, USA. This is a
6MW, 48MWh battery storage facility.

A. APPLICATIONS OF WHERE WE SHOULD
BE IN TERMS OF STORAGE DEPLOYMENT

We can look at energy storage through different
lenses, such as the following:

* capacity resource: Peaker replacement or non-
wire alternative.

» flexibility resource: System
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s
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0
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(b) Distributed generation

Fig. 3: Two types of generation

ramping, renewable viability and uncertainty. For
example, there are some serious challenges with so-
lar generation ramp rates, in California, USA, and
also with high penetration of solar generation such
that, a lot of solar generation is being pushed to the
power grid, and later in the evening, that generation
will be lost. This is a concern for system
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planners and operators. Energy storage can actually
support that ramping and make that ramping a little
bit smoother.

« reliability/Resiliency Resource: Electricity inven-
tory for reserves. Energy storage can be used in mi-
cro-grid configurations.

« voltage/power quality resource: Power condition-
ing system capabilities. The cases when power gen-
eration and voltage fluctuates, energy storage can be
used with smart inverters to mitigate these voltage
changes.

B. DRIVES OF ENERGY STORAGE

« Change in generation resources: The generation
resources are changing, i.e. more and more renew-
able type of generation is being seen, and storages
are needed to accommodate those generators in
terms of impact and power quality and so on.

o A decrease in energy storage technology costs: The
cost of energy storage is also declining significant-
ly, and this will continue to decline. It is becoming
a competitive asset for some of the grid’s reliability
needs.

« The utility needs: as we talked about before.

« Policy: In many countries, the government has put
together some policies that support energy storage
deployment. Renewable energy is driving new flex-
ibility needs.

C. THE RENEWABLE ENERGY IS DRIVING
BASICALLY SOME NEW FLEXIBILITY NEEDS,
SUCH AS:

o impact on the transmission system: For example,
when there is a lot of renewable generation which
pushes power back to the transmission system, this
can actually trigger the need to upgrade the trans-
mission line. If storage is put on the transmission
line or the distribution side of the bus, the excess
power can be absorbed and be saved so that capi-
tal investment on the system can be avoided. Since
the cost of this investment is paid by the customers,
cost-efficient solutions like storage can be good for
customers.

o distribution feeder overloads: the same concept on
the transmission.

(Vo 1749 - ) oyl fﬁ){
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« impact on system protection

« need for voltage and frequency regulation to the
PV capabilities: New smart inverters have this capa-
bility, they can regulate the system's voltage and the
system's frequency.

PV ramp rate reduction

D. GRID INFRASTRUCTURE IS SIZED FOR IN-
FREQUENT PEAK NEEDS

How do we size our distribution feeders? When it
comes to distribution or transmission planning, we
size the system based on peak power. For example
in Fig. 5 which shows the hourly demand of load,
the size the feeder must be selected such that it can
handle these few peaks. If in some way these peaks
could be cut and shaved, by using energy storage,
high rating feeders or high rating transmission line
will not be needed. We can provide the local load
with some energy storage, which is called peak shav-
ing, and it’s one of the best usages of energy storage.

Whole Energy System Sized to Meet This Peak

System Load (MW)

Fig. 5:ISO-NE system annual hourly and weekly demand 2014

E. HOW ARE UTILITIES RESPONDING?

Fig. 6, shows how energy storage deployment is
basically progressing. Utilities are moving forward
with investing in storage opportunities.

o In 2005, most utilities were simply watching tech-
nologies,

« In 2010, products were being tested in the labs,

o In 2015, many utilities have demonstration proj-
ects,

« By 2020, some utilities anticipate owning and op-
erating substantial amounts of storage.

FE. OTHER APPLICATIONS IN TERMS OF
TRANSMISSION, DISTRIBUTION AND CUS-
TOMER BENEFITS.
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As stated before, energy storage means many things
from different perspectives.

o Generation and Transmission-Sited/Bulk Energy
Storage. For example, bulk energy storage may serve
as an alternative for generators or transmission as-
sets.

« Distribution sited-storage which may be able to
stack and upstream transmission services.

« Customer cited storage which may be able to stack
distribution and transmission-level services to some
degree.

=77
Operating,

Deploying
Demonstrations

o Tes'ting. i
Products

Monitoring

Fig. 6: The progress of energy storage deployment

G. A LARGE SCALE BATTERY ENERGY STOR-
AGE SOLUTION

As mentioned before, National Grid owns one of
the largest energy storage projects, in the Northeast.
This project, Island Ready, in Nantucket Island,
USA, is a plan to upgrade the Island’s electricity in-
frastructure by deferring the need for a third un-

dersea cable. Two cables serve this Island, during
normal condition these two undersea cables can
manage the load. But during the high peak demand
in summer, if one cable fails, the other cable can not
manage the peak load. Solutions to this problem
can be providing the third cable, installing a large
gas combustion generator, using a large battery, or
ultimately installing a gas combustion generator to-
gether with storage which was chosen. The idea is
that if one line is lost, and the other line can not
handle the overload, the combustion generator to-
gether with storage can be installed to provide the
excess load locally. So by this solution, the expen-
sive option, third cable, can be deferred to the year
2045. For this problem, a 48MWh storage with 6
MW Lithium-ion battery produced by Tesla, and a
combustion turbine generator (CTG) was deployed,
as shown in Fig. 7.

Goo gle Bt th|

Fig. 7: Nantucket Island’s project, hybrid option: Combus-
tionengine together with a storage

6- IEEE 1547 STANDARD

In this subsection, a very high-level overview of
the IEEE 1547 standard for interconnection and in-
teroperability of

distributed energy resources with associated elec-
tric power systems’ interfaces will be provided.
This standard applies to all distributed generation
connected to the distribution system and does not
apply to transmission connected generators. As
stated before, the grid has evolved and it’s shifting
toward a very complicated grid, that has electric
vehicles which can impact the performance of the
grid. In addition to that storage, solar, wind deploy-
ment are also available, which can make the grid
very complicated and this completion goes on.
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A. IEEE 1547 STANDARD SCOPE AND PUR-
POSE

Imagine a complicated electric network with no
standards. Each utility imposes its own understand-
ing of the generator

developers, developers don't know what each utility
wants and what the requirements are, and manufac-
turers will be confused. DER manufacturers can not
just build the devices based on the utilities need.
There should be a standard that everyone follows
and brings everyone together. The IEEE 1547 stan-
dard establishes criteria and requirement for inter-
connection of distributed energy resources (DER)
with electric power systems (EPS) and associated
interfaces. It provides requirements relevant to the
interconnection and interoperability performance,
operation, and testing, safety, maintenance, and se-
curity considerations, as shown in Fig. 8. The previ-
ous version of this standard only focused on power
interface, i.e. generators are only allowed to pro-
duce power. Communication interface is a big con-
cern since visibility over all generators in a territory
is not possible if we can't communicate with them,
and lots of good information on how the system
can operate will be lost. The new standard mandat-
ed some minimum set of communication require-
ments. From rooftop solar to large scale generation,
all of them will have communication capabilities.
So new inverters, rotating machines, generators that
are the compliment of the IEEE 1547, have this ca-
pability and can be managed remotely.

— 1 Interconnection System | —
Distributed | i Electric
Energy - Communications interface | Power
Resource I System

| Power interface 5
(DER) " O " (Area EPS)

Fig. 8: IEEE 1547 Standard

B. GRID PLANNING AND OPERATION CHAL-
LENGES

According to the previous version of the IEEE 1547
standard, if there is a voltage or frequency distur-
bance, you must trip off and do not harm. But ac-
cording to the new standard, while you’re doing no
harm, you still need to provide support to the grid,

12 1A )kl o plSE
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and do some ride-through (which means the gen-
erator must stay online to support the grid during
the voltage or frequency disturbance in the trans-
mission system)

C. DOCUMENT OUTLINE OF THE IEEE 1547

* overview

* normative references

* definitions and acronyms

* general specifications and requirements

» Reactive power, voltage/power control. This sec-
tion mandates some voltage regulation capabilities
to each generator. In the past, the requirements were
if there is a voltage problem on the distribution
feeder, the generators must trip offline, and wait un-
til the problem is fixed. Now with high penetration
of distribution generation, the new standard says
that it should not trip of offline, the generator must
actually contribute and try to mitigate that voltage
issue, by injecting or absorbing reactive power or
adjusting the active output power.

» Response to area EPS (electric power system)
abnormal conditions. This section talks about the
ride through. As an example, the penetration of
renewable is very high in Germany. The nominal
frequency there is 50 Hz. Few years ago, the fre-
quency went up into 50.2 Hz, as a result, generators
tripped of, and went offline. This led to losing a lot
of generation, and a drop in frequency. This drop
again caused more generators to go offline, and a
big blackout happened. This is an example of when
generators do not ride though. In the new standard
they must stay online and support the grid.

* Power quality: This section is about harmonics,
flicker, transient and temporary over voltage.

* Islanding: This section is about Microgrids. If a
generator is connected to a plant or microgrid, what
are the additional requirements that this generator
needs to have in terms of being able to operate in
that microgrid condition.

* Distribution secondary grid and spot networks.
There are two different types of secondary net-
works; area network and spot networks. In this old
and reliable method, the loads are connected to
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The smart city building blocks and their synergy with smart village

gether through different transformers so that if one
transformer is lost, the loads won’t lose power.

* Interoperability which is communications. All
utilities can monitor the status of each generator
that is 1547 compliant, since they have communica-
tion capability, and also the utilities can control the
settings remotely. It is not only about monitoring
but also about control. The key element is that we
are moving toward machine learning, big data, and
automation.

 Test and verification

Dr.Babak Enayati received his
BSc from Tabriz University, Iran in
2001, MSc from Isfahan University
of Technology, Iran in 2004 and
PhD in electrical engineering from
Clarkson, USA in 2009. He joined
National Grid, USA in 2009 and is currently the
manager of the technology deployment team, which
is responsible for the implementation of the new
technologies to meet National Grid’s intelligence
transmission Network objectives. Since he joined
National Grid, he has held engineering positions in
the protection engineering, Retail connections engi-
neering, and new Energy Solutions departments.
He serves as an instructor at University of Wiscon-
sin and Adjunct Professor at Worcester University
Polytechnic Institute of Technology. He joined In-
stitute of electrical and electronics engineering
(IEEE) in 2006 and currently is a senior [IEEE mem-
ber. He currently serves as the IEEE Power and En-
ergy Society (PES) Governing board member-at-
large. He serves as the Vice-chair of the IEEE
Standards Coordinating Committee 21 (SCC21),
IEEE 1547-standard for Interconnecting Distribut-
ed energy resources with Electric Power Systems
and IEEE P 2800 standard for interconnection and
Interoperability of Inverter-Based Resources Inter-
connecting with Associated Transmission Electric
Power Systems. Dr.Babak Enayati is a registered
professional engineer (PE) in the state of Massa-
chusetts.

Armineh Rahmanian Kooshkaki re-
ceived her B.Sc. in Electrical Engi-
neering, Control Systems as a Saluta-
torian in 2019 from the International
University of Imam Khomeni in Qa-

zvin, Iran. She is currently a Master student in Electri-
cal Engineering, Control Systems at the University of
Tarbiat Modares in Tehran, Iran. She is an active mem-
ber of the Student Scientific Society of Electrical and
Computer Engineering at Tarbiat Modares University
and also a student member of IEEE. Her research In-
terests include Social Networks, Opinion Dynamics and
Machine Learning.

1749 - ) oyl |I=|S§)..v 95
[— |



S 3 9 daliae |

w2090 Lo j3u0> jguudg o L ouwslao B

Gguil 19T Gulogi eoliuSss ) jl Goduiud CuuSsl, B

I Interview and podcasts

= Interview with Professor Hamid Reza Momeni

m Biography of Thomas Alva Edison, audio podcast
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Podcast

Thomas Alva Edison was an inventor, entrepreneur,
and businessman who was born in 1847 in Milan,
Ohio. The great scientist we often know for invent-
ing incandescent lamps, gramophone, alkaline
batteries, and direct current (dc) power systems.
As a child, he lost part of his hearing due to scarlet
fever, which later led to his expulsion from school.
The dismissal for which various stories have been
made today, most of which were just the author’'s own fantasies. He patented his
first invention at the age of 21, and his last invention was registered a few months
after his death. Thomas married twice and has had six children. In this podcast,
you will listen to the life of Thomas Edison.

In order to access this podcast you can scan the QR-Code below the page.

z Mohammad Amin Ghasemireceived his bachelor's degree in control from
s § the Faculty of Electrical and Computer Engineering of the Noshirvani
W University of Technology in Babol in 2018. He is currently a graduate stu-
A L% dentin Control at Tarbiat Modares University. Among his fields of work
b ";\‘\ is the processing of EEG signals and machine learning. He is currently
the Deputy Secretary of the Electrical and Computer engineering Association and the
IEEE Treasurer of Tarbiat Modares University, as well as an active member of the Mem-
bership Committee of the IEEE Association of Iran.
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I Electrical review articles and knowledge

= The Impact of Corona Virus on Technology

= Application of the Fifth Generation of Communication (5G) in the
Internet of Things 2020

= Where is my Origin?

n Electrical Stimulation of Muscle
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Background and Aim: The advancement of technology in the field of prevention and treatment of diseases
has played an effective role. In the meantime, the corona as a pervasive virus has dominated all aspects of our
lives. This effect shows that a superhuman power is needed to solve this problem. A power that can be pre-
scribed by analyzing the behavior of the virus to prescribe treatment for the virus. But what does this power
come from?

In this article, with the aim of determining the role of technology in the prevention and treatment of patients,
the effects of technology in life and the use of modern technology

, Artificial intelligence, has been done in analyzing the behavior of different viruses.

Materials and Methods: This article is a comparative study with an applied approach and aims to investigate
the impact of technology in solving world problems. Articles, many reports and websites related to this field
and the status of using the latest technologies in this field, were examined with a specific search strategy.

Keywords: Artificial intelligence, corona, digital media, technology
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The fifth generation mobile networks are called 5G for short and form the communication standards for the In-
ternet of Things. The fifth generation of communications (5G) has high data transfer speeds, less latency, low-
er power consumption, lower cost and more system capacity than previous generations of communications. It
is also possible to use a large number of devices to communicate with this generation. New loT applications
and business models in the future will require new functional metrics such as macro connectivity, security,
reliability, wireless coverage, very low latency, output, high reliability, and more. They have a large number
of IoT devices. The 5G-enabled IoT (5G-IoT) will connect a large number of [oT devices and meet some of
the market demand for wireless services to start a new economic and social development. In this paper, the
applications and features of 5G technology for IoT are reviewed and analyzed.

Keywords: Fifth Generation Communications, 5G, [oT
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1. Fellews member |EEE
Wi will iave an introduction Lo the principlas and concapls that are essential in

understanding the werking of Large Intelligent Surfaces (LIS). We will look a1 2. Fellow mem ber [ET
some af the predictions done by industry playsrs regarding future networks and = e ¥
what wa zhould be preperad for. W will go through some of the passible 3. Edlcor: Renewable & sustalnable

applicaticns wiere LIS could be deployed and can help us with zome of the current
prectical chellznges facad by network servica peoviders from network coverage and
quality parspactiva. We will lso look at & possibla application of LIS thet could be
of mational irgortance. Lastly, we will look al the road ahsad Tor LIS and would
request all the members to contribite to our understznding and usefulness of this
new technology so that our afforts can be focused tawards Ipgical and practical
applicalicns whers Lhis lechnology can yield nighar benalits.

Energy Review
(impact factar: 10.556(2018))

4. Assoziate Editor: IEEE Transactions

an Power Electronics

{impact factor: 7
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25 August 2020
IRST: 17:00 (GMT: +4:30)
4 shahrivar 1399

The Smart City Building Blo
and Their Synergy with
SmartVillages

A smart rity refies on widely distribated smart devices (o monitor the urban enviconment in real-rime,
callects infor mation for intelligent decisson misking, and faclilates virious services Lo improve e guislity
of urban fving, The distributed natwork of intelligent sensor nodes, as well as data centers/douds whare
=ansor data are stored and shared, constitutas a smart city infrastructure. Paricipatory sensing olays an
indispanzable roe in emargi ng inivatives of a smart oty, which ratrieves sensor data from groups of peopls
ar carmmunities, The praliferation of personal mobile desdces and developrment of anline social nenworks:
make participatony senaing viabla At 2 large scale DUL NFGEUCE MAany open problEMs At the Same fime,
Smart cities address wrban challenges such as pollution, energy efficiency, securty, parking, traffic,
frarvsportation, arsd others by wlilidng advanced lechnologies in data gathering and cornrmunicitions
irterconnectivity via the Internet,

Prof. SAIFUR RAHMAN

Joseph Loring Professor of Electrical Engineering
Virginia Tech Advanced Research Institute, USA,
President, IEEE Power & Energy Society 2018 & 2019

EEE &~

IRAN SECTION

RAN SECTION

Ambient
Intelligence For

Renewable Energy and Energy Storage: 5m a rt L iv".n g

Targets, Benefits, and Challenges Pml \-‘Inu‘nlo P|u||
Dr.Babak Enayati

Manager. Technalagy Deplayment at Matlcnal Grid

31 August 2020

IRST: 17:00 (GMT: +4:30)
10 shahrivar 1399

Baak Erayatl reo MSc from Universiy of
2o, e T Tafahan Uniiwessity ol
y. Iran in 2002 and PhD in Electrical

Martager of te Techralogy Deplayrrernt e, whick is
responsihle Toe the imalementation of the nesw
technologies te meet Mational Grig's Inteliigent
Transmission Network chjectives. Since Babak joined
MNational Grid, he has held engnesring positons in the
Protection Engineering, Retail Connections

wsr:16:00

[GMT; +3:30)

1st Mehr Tuesday

LI bitly/ IEEEIRANSoctionWebinar)

Batiak werems an insirscior an Unfversity of Wisconsin and Adjunct Professor at
worcester Palytechnic instzute of Technology He joined instinite of Electrical and
Electranics Engineers 006 and currently is o Senicr IEEE Member, Babak
curreniy serves as the |ESE Power and Enery Sudsety (PES) Governing Sosrd Memier-
at-Large. Banal serves as the Vice Chalr of the IEEE Standards Coordnating Commiczzs
21 (SCEZ1L, IEFE 1547 Stanearel for Interconnecting Distributed Energy Re

Sleciric Pawer Systeme. and ISEe Pa0n. Standard far fivtasconne Bomand
Interoperability of inverter-Based . 3
Trancratesion Eleciric fammer Syatems. Banak 1+ regliared FrofesstanmtEngineer (FEyin S _IEEE_IRAN
the stata of Massachusetts.

¥ IEEE $IEEE ¢IEEE

p—) OMAN SECTION,

Frequency Control In Low-Inertia
Power $ystems il

.

Engineering The Future ;
Prof .K.J.RayLiu

i e Abstract prof. Igor Kuzle
iscinguished University Professor )
& Distinguished Scholar-Teacher o '”E%"“"":f‘””"w mh""‘“h”‘fg‘“ ’“‘Eﬁ meessnr and the Head of the
University of Maryland in the electric povier system (E9S) is sgnicantly of Energy and Power
Pos‘l‘-COVID | IEEE Vice President, Technical Activides (2019) i e W TR SYStEfﬂﬂ“hEU"WS‘WUfZﬂEfEh
Divisian [X Director of IEEE Board of Directors i g : ?
U167, Presiden o EEE Sinal processing D e el ol 21, Representative of PES chapters in

Society (2012-13) IEEE Region 8, 2021.

Furthermore, the same trend is observed on the
consumption side in which power system loads are
— e increasingly being controlled Ihmugh powiet electronics,
The consequence

converter-interfaced l!ﬂ\nMnglh is the reduction of
power system inertia and the mcreased impact of fast
converter dynamics on the dynamic behavior of EPS.
Thus, the traitional assumption " that grid inertia is
sufficiently high with only sllght variations over time is
therefore not valid mme mn iem power systems, which
5 where frequency dynamics

are Faster making frequencv control and power system
eration more challenging. The lecture considers the
SR tges £F NLER oW Taita. Boer eystaryt B3, Uk
passible set of sn\unnnsgn can be applied to address

em

Era

2015-2016 |EEE Region 8 Vice-Chair
for Technical Activities

Thu, 3 Sep, 2020
13 Shabhrivar, 1399
17:00 IRST (GMT +4:30)

Prof. 5. K. Ramesh

E”"j 23" August 2020
2nd Shaﬁrivar 2016-17 IEEE Vice President Educational Activities
Director AIMS’ Program, and Professar of

IRST: 18:00 - 20:30 Electrical and Computer Engineering
@ (GMT: +4:30) California State University, Northridge, USA

ETIEETd bit.ly/IEEEIransection

Wednesday 30t September 2020
9th Mehr IRST: 17:00 (gMr: +330)

Join:

bit.ly/IRAN_IEEE_Webinar
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