Majlesi Journal of Electrical Engineering

Vol. 14, No. 4, December 2020

Sophisticated Microgrid Communication System
Management
Alaa Naji Dakhal Al Hussein1*, Maytham Khudhair Abbas2, Emad Jadeen Abdualsada
Alshebaney3, Mohammed Madhi Faraj Janabi4
1- Directorate General of Education in Holy Karbala Province, Iraq.
Email:alaanajee8181@gmail.com (Corresponding author)
2,3- Department of Chemical engineering, College of engineering, University of Al-Qadisiyah, Iraq.
Emails: maythem.a.khudair@qu.edu.iq, emad.alshebaney@qu.edu.iq
4- Directorate General of Education in Al-Qadisiyah Province, Iraq.
Email:mnnn296@gmail.com

Received: May 2020

Revised: August 2020

Accepted: September 2020

ABSTRACT:
Conversation and assurance issues play a crucial function when talking regarding to the wise grid. This paper
presents opportunities of testing power framework assurance transfers and correspondence standards for smart
supply. In this paper, a depiction in the Smart Grid lab hardware and the key protection devices has been presented.
Further employ cases and the possibilities by dynamically setting up devices and program interaction are
demonstrated. Ideas for the mix of checked and controllable decentralized vitality sources are demonstrated, and the
network capacity and Quality of Services (QoS) are tested and evaluated. By implementing adaptive modulation
scheme, the served users were increased by 10% at heavy Traffic Load (TL).
KEYWORDS: Smart Grid, Power System Simulation, Power System Protection, Communication in Smart Grid.
1. INTRODUCTION
Because of the high data transfer capacity, adaptable
portability, and QoS request in remote arrival
framework, the Broadband Wireless Access has
increased an expanded intrigue these years. The
WiMAX dependent on IEEE 802.16 standard [1-4] is
one of the most support advancements later on. The
WiMAX determines two unique methods of
participation in the remote medium: Point 2 Multipoint
(P2MP) and Multipoint-2-multipoint (work). In the
P2MP fashion, traffic is coordinated from the Base
Station (BS) to Subscriber Stations (SSs), or on the
other hand the other way around. In this manner, the
SSs should be inside the transmission direction and
view (LOS) of the BS. In the work fashion, not the
entirety of the SSs must be legitimately associated with
the work BS.
The trafficability happens
straightforwardly amongst SSs without being steered
during the BS. The SSs can impart to one another and
the BS as well. The BS is the element that interfaces
the remote system to the Internet. The WiMAX work
systems MAC bolster both brought together planning
and disseminated booking. In the concentrated

planning, the BS is answerable for characterizing the
timetable of transport in the whole system, and whole
bundles ought to be shipped through the BS [1-8]. In
dispersed booking, each SS goes after channel gets to
utilizing a pseudo-irregular political decision
calculation dependent on the planning data of the twojump neighbors. Information subframes are distributed
dependent on demand award affirm three-path
handshaking among the hubs. Thus, the brought
together booking would more be able to ensure QoS
request. Anyway, the transmission capacity of backhaul
is a genuine limitation to enhance QoS in multi-jump
one-channel work systems. To take care of the issue,
different channels are given among BS and SS to
expand the transmission capacity of the connections.
Multichannel fashion transmission has superior
throughput in WiMAX work systems than one-channel
fashion. A multi-channel MAC ability is executed as a
multi-channel multi-handset or multi-channel onehandset [8-12-23]. Although multi-channel multihandset may prompt superior execution, it might
increment drastically the expense and the equipment
multifaceted nature. Hence, the multi-channel single
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handset framework is an acceptable decision for multichannel WiMAX work systems with incorporated
planning.
The streamlining of directing and scheduling
planning calculations in the IEEE 802.16 have
become significant research drifts in the WiMAX
work systems. In the present investigation, steering
and brought together planning calculations for the
WiMAX established work systems have been
suggested. The WiMAX work fashion, the MAC
underpins jointly are unified and conveyed booking.
The calculation centers around the uplink traffic for
the brought together planning. Besides, the Energy
bit minimum routing (EbMR-CS1) and (EbMR-CS2)
calculation take into consideration opening reuse,
simultaneous transportation, number of bounces,
reasonableness and the adjusted system is appeared
to accomplish a fine output system; output-stream in
the IEEE 802.16 framework.

adversity (Path Losses) and sign to-flag proportion
(SNR) were considered as showed up in Fig. 1.
Together, the SNR and PL were considered in the
correspondence among the transmitter and recipient.
Then, the controlling figuring is proposed to find the
perfect route from source to objective using different
estimations to redesign the framework balance, and to
expand the reasonableness, [17]:

2. NETWORK MODEL
In mesh fashion, the idea, BS alludes to the station that
has guided association with the backhaul benefits
outside the Mesh Topology. Generally, the other
Stations are named SSs. Inside the Mesh Networks,
there are no downlink or uplink ideas. By a Mesh
Topology ability to implement comparative as P2MP,
at the distinction so that the whole of the SSs should
not be legitimately associated with the BS [12-15]. The
Mesh BS allows the assets. This alternative is named
brought together steering as shown in Fig.1.

Where, 𝑃𝑇𝑥 represent the power for the antenna
[27], BW is the perfectly bandwidth, 𝐺𝑇𝑥 . 𝐺𝑅𝑥 are the
transmitting and receiving gain at the receiving and
transmitting
antenna
[25,
26],
respectively.
Also 𝐾𝑇𝑜 = −144 𝑑𝐵𝑊/𝑀𝐻𝑧.
The SNR sift is the base edge underneath which the
sign would not be gotten at hub q. Table 1 displays the
estimation of SNR edge [18], which ability is submitted
to ascertain the SNRp,q at the beneficiary of each
connection. The SNR should consistently remain over
the QPSK ½ edge at the right gathering of information
bundles at the recipient. At whatever point the SNR
falls underneath this edge, the connection disengages
promptly, and interface limit is invalidated. Right now,
availability diagram G(V, E) is determined to utilize
the connections set apart for its ability, which is
consequently utilized as the reason for steering tree
development.

Path losses=122.5+26.5*log(D)

When one of the two nodes sends and the second one
receives the transmitting and the receiving process is
done successfully if and only if,[17]:

𝑃𝑇𝑥 − 10𝑙𝑜𝑔10 (𝐵𝑊) + 𝐺𝑇𝑥 + 𝐺𝑅𝑥 −
𝑃𝑎𝑡ℎ 𝑙𝑜𝑠𝑠𝑒𝑠 − 10𝑙𝑜𝑔10 (𝐾𝑇0 ) +
𝑁𝑜𝑖𝑠𝑒 𝑓𝑖𝑔𝑢𝑟𝑒 > (𝑆𝑁𝑅)𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑

No.

1

Fig. 1. 10 Nodes mesh topology network.
To avoid impediment and system stalemate, a
geography mastermind was created, in what direction
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(1)

(2)

Table 1. The SNR threshold.
Modulation
Coding rate
SNR
types
threshold
(dB)
QPSK
1/2
6.4

2

BPSK

3

16-QAM

4

64-QAM

½
¾
½
¾
2/3
¾

9.4
11.4
16.4
18.2
22.7
24.4

3. EBMR-CS ALGORITHM
The directing or routing tree assumes a significant
job to lessen the connection obstruction, improve load
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balance obtain QoS. Steering will have a huge effect on
the exhibition of the framework and will generally
choose the start to finish QoS to various clients. The
way of a stream comprising of numerous connections
and assessing the general execution of the course
sensibly to pick the best courses is likewise an open
issue. The objective of this study is to survey several
directing calculations suggested by different creators
for IEEE 802.16 work systems. This paper talks about
the trouble of directing at giving QoS, for limiting
impedance, heartiness, and reasonableness in detail.
[19-21].
The steering technique is utilized to move traffic
from a hub to the BS to figure out which way is
achievable. Thus, just static courses are considered
right now. Starting at the BS, the SSs hubs are included
in the tree individually. The directing tree developed
after the network diagram is acquired. Since EbM
pattern limits vitality, it is utilized per bit send for the
work BS [27], the general imperativeness usage
remains to a base with no regard to the quantity of
bobs. In Wireless MAN/HIPERMAN systems, this
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limit is managed by the Mesh Networks Configuration
(MSH-NCFG) flagging. The imperativeness regard
vitality bit (n) = vitality bit (n, PN(n)) is the dispersed
essentialness per unit data byte got by means of the
parent center point PN(n) from center n [19-22].
𝐸𝐵(𝑖) = ∑𝑣∈𝑝𝑎𝑡ℎ(𝑖) 𝑒𝑏 (𝑣)

(3)

To register the vitality metric Eb(i), disseminated
for all path, the directing way from hub to Mesh BS,
the accompanying recipe is utilized [24], as shown in
Fig. 2.
The BS is picked as the advanced guiding tree's root
center point. For all of the candidate supporter center
point (CSN), n is the center point at neighbours in the
coordinating tree. From this time forward, the course to
work BS is set up by picking the route at the humblest
imperativeness (E) and its parent center point PN(n) is:
𝑃𝑁(𝑛) = 𝑎𝑟𝑔𝑚𝑖𝑛{𝐸𝑏 (𝑖) + 𝑒𝑏 (𝑛. 𝑖)}

(4)

Fig. 2. Main structure of the EMB scheme.
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This plan regularly presents an ascent bounce tally
to arrive at the BS. This result in utilizing shorter jumps
at higher balance refinement. To make sense of this
technique, it is shown in Fig. 3. However, the directing
calculation utilized by Peng [23] relies upon the lowest
ID number hub to select the planning to break the tie.
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should be considered to forestall non-arrived the signal
for hubs further away from the BS) are considered.

(a)
Fig. 3. Shortest path smallest id EMB_CS algorithm.
Obviously, according to Fig. 3, firstly we have to
determine what is the BS, the BS is the node has the
greatest energy and much more connection in the first
mesh topology graph. Then applying the EBM_CS
algorithm the shortest distances based upon the minima
energy and the smallest hop number and less Id number
can be determined.
4- MULTI-TRANSCEIVER SCHEDULING
ALGORITHM
The point about the centralized scheduling or
incorporated booking is to utilize reuse timeslot and
simultaneous transportation to lessen the longitude of
the calendar and to accomplish ideal execution with the
framework. To accomplish this, should boost
simultaneous transportation, however all the while
limiting impedances in the system. In this manner, we
should consider the traffic necessarily of the different
SSs in the system [22-24]. In 802.16-2004, there are
two situations. First situation: multi-handset
frameworks as appeared in Fig. 4, which empower
transmission and gather all the while at all hubs.
Second situation: the closest multi-handset framework
(just the closest hubs to the BS have two handsets) as
appeared in Fig. 10. Right now, the hubs nearest to the
BS can transmit and get all the while.
In the two sorts of brought together booking calculation
situations (for example the multi-transceiver
framework and the closest multi-handset framework),
the bounced check, depending on the model, hub ID
number, reuse timeslot, simultaneous transportation,
and reasonableness (at this, the decency requirements
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(b)
Fig. 4. Transceiver topology.
(a) PN has a multi transceiver and the edge SS have
single-transceiver (applying EBM_CS1);
(b) PN has a multi transceiver but the edge SS has a
single transceiver with PN (here node 2, applying
EMB_CS2).
The thought backward the unified booking
calculation is to observe every meddling hub in the
progress, connection and to permit non-meddling hubs
to transport at the same time for ideal transmission
capacity use. The calculation considers four significant
measurements rather than just the two utilized in [10];
these measurements are closest hubs (least jump check
to BS) to lessen the framework impasse, count of traffic
(number of the bundle) for accomplishing the decency
among the hubs, number of the interfering center point
to enlarge the reuse timeslot and concurrent
transportation. The hub ID number is finally used to a
sudden death round for the centers. The dispersion of
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organization image to the supporter stations is a
component of their traffic demand. The framework
ensures that timeslot allocation is truly proportionate to
the traffic essential of the various associations, along
these lines guaranteeing decency, [20]. For the
planning of a connect to happen, its related help symbol
should not be equal zero. Briefly, the SS should, at any
rate, have a free non-meddling channel and its PN owns
support limit with regards to the approaching parcels.
When these conditions are satisfied, the connection is
viewed as accessible; else it is viewed as inaccessible.
Peng [23] used multi-channel, signal transceiver, and
each node tuned for various channels, the delay for
switching when a transceiver exchange between
various channels is careless.

in the system CS1 and a build of the E is furnished with
two trans handset framework, which channel booking
prepare. Moreover, reuse schedule opening,
transmission, and decency an and EBMR-CS2 are
looked at together. Firstly, let define the concurrence
rate (CUR) factor as [24] :

5- SIMULATION SETUP AND RESULTS
Right now, the productive calculation for EBMRCS is created at the point of obtaining the ideal way of
steering and booking, which is assessed via
reproduction. In the reproduction, the presentation for
the EBMR-CS conspires are surveyed utilizing
MATLABR2019a. A gathered and arrived at the
midpoint of the recreated model comprises of upinterface traffic. The SS various jumps. By the addition
of 5 hubs, the n of bundles was chosen for parcels. The
outcomes from the m closest multi-handset impedance
and lessen the EBM directing tree algorithm handsets

Where, the shortest distance from BS, to the all PN
and SS. h(i) is traffic from/to MSS i to be relayed slot
times.
Generally, the first step in the simulation results can
determine exactly the BS nodes based upon the nodes
that have the most links and highest energy degree as
shown in Fig. 5a, then find the routing tree during the
EMB-CS algorithm based upon the smallest distance
and id number as shown Fig. 5b.

𝐶𝑈𝑅 = (∑𝐾
𝑘=1

active links
)
(𝐾∗edges)

(5)

Now, we can define the throughput time as
following [24]:

𝑇𝑟 = ∑𝑁

∑𝑁
𝑖=1 𝐷(𝑖)

𝑖=1(𝑑(𝑖)∗ℎ(𝑖))

(6)

Fig. 5. a): Mesh topology with the highest energy assign as BS.
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Fig. 5. b): Routing Tree with priority weight Id.
There are two cases considered for comparison in
this paper with Peng [23] study: Case 1: we consider
that the number of the packet at each node is one

packet and then calculate the longitude of scheduling,
CUR, and finally the throughput, respectively through
the Figs. 6-8.

Fig. 6. Length of scheduling for one packet.
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Fig. 7. CUR for the one packet, using two EMB algorithms.

Fig. 8. Throughput for one packet case.
Obviously, from Figs. 7-9, good output is obtained
when using EBMR-CS1and EBMR-CS2 system and
the EBM-CS1 performance is much better than the
EBM-CS2 and Peng [23], but still, the cost parameters
play the crucial role, because EBM-CS1 is more
expensive than the EBM-CS2.

Case 2: applying the two schemes by assumption
that there is one to three packet for each node. The
reproduction results are appeared in Figs. 9-11,
respectively.
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Fig. 9. Length of scheduling for 1 to 3 packet for each node.

Fig. 10. CUR for one to 3 packet, two EMB-CS schemes.
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Fig. 11. Throughput for 1 to 3 packet.
Obviously, as can be seen in Figs. 10-12, increasing
the number nodes of the network will decrease the
CUR; the rate of interference SSs as the extra user in
the network raises the frequency for network
interference;
consequently,
the
simultaneous
transmission decreases. Furthermore, the rise in packet
numbers would lead to an increase in CUR. In addition,
the performance of the EBM-CS1 is much better than
the EBM-CS2 and Peng [23]. Basically we have
demonstrated the effectiveness of the EBM algorithms.
6- CONCLUSION AND DISCUSSION
Steering or routing and planning for WiMAX are
dynamic zones of the survey, which numerous
calculations have been suggested to improve
framework throughput, decrease the longitude of
booking, increase CUR and give more strength over the
remote channel. Right now, the EBMR-CS1 and
EBMR-CS2 algorithms has been incorporated booking
in WiMAX to enhance framework throughput.
Specifically, the EBMR-CS1 and EbMR-CS2 utilize
the multi-transceiver and multi-channel frameworks.
Besides, the EBMR-CS1, and EBMR-CS2 are
suggested for the WiMAX mesh, which are steering
and compacted arrangement schemes that may boost
the system productivity; output-stream. The EBMRCS1 sketch employs multi-transceivers for all the nodes
in the network. The MATLABR2019a simulator was
used to estimate the execution. The outcomes from the
reproduction demonstrated that the EBMR-CS sketch
in the current investigation has satisfied shorter
longitude of booking, progressively misused for CUR
and higher framework throughput, as go up against to
Han, Peng, and Wang, while guaranteeing a much-

adjusted burden between the clients for WiMAX work
incorporate
planning,
particularly
when
the
expectations incredibly.
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