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"Automatic Cleaning and Energy Management of Hybrid Source
Based on ATS"

@ Project Aim

The aim of this project is to design and
implement an automated hybrid energy
management system that prioritizes the use of
solar photovoltaic (PV) energy over the
electrical grid. A PLC-controlled Automatic
Transfer Switch (ATS) ensures uninterrupted
power supply. Additionally, the project
integrates an automatic solar panel cleaning
mechanism to enhance energy efficiency and
reliability

Before Cleaning After cleaning

EEAN
IERE

Project Objectives

*Rely on solar energy as the main source, using
the grid only as a backup when solar production
is insufficient.

*Replace the traditional ATS with a PLC-based
control system programmed to intelligently
switch between solar and grid power.

sImplement an automatic solar panel cleaning
system integrated with the PLC, activated by
timers or dust sensors.

Solar
Irradiation

2 R
G (Wim?2) Reactive

DC/DC Boost DC/AC
Converter Inverter
VSC Control
PV Array

Utility Grid
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"Automatic Cleaning and Energy Management of Hybrid Source
Based on ATS"

% Key Features & Advantages

Increased energy output by 20-30%
through automatic cleaning.

Improved energy source management and
reduced grid dependency.

Enhanced system reliability and efficiency.
Reduced operational costs with water
conservation benefits.

Automatic cleaning ensures long-term
high  performance  without human
intervention.

Q Future Work

U Components:

e Battery Bank

Adding SCADA system and HMI
interface for monitoring and controlling
the switching process between the two
sources in the ATS system.

gep
g a Solar Panels

g Grid

b —

@ 1nverter (off grid
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"Automatic Cleaning and Energy Management of Hybrid Source
Based on ATS"

[ R
https://drive.google.com/file/d/ 1K TBu48K 8zxXpvuwwz https://drive.google.com/file/d/1qzPvIdPIKrVLTOt3u
UA5qwND3t8YCDZI/view?usp=sharing M8OQpkJ85N3KEzle/view?usp=sharing
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Investigations involved replacing
cement with 0%, 5%, 10%, and 15%
MK, along with varying amounts of
superplasticizer (Master Glenium
3007) to determine suitable mix
proportions for different grades of
MK-based SCC.

Substituting MK in SCC
yielded satisfactory
workability and rheological U .
properties without requiring a :
viscosity-modifying agent.

MK proves to be a cost-
effective replacement, offering
favorable economic efficiency

Metakaolin (MK) is proven to
be effective as an admixture
in self-compacting concrete
(SCC) preparation.

3 ga LA daglia £ g sdia

Slal) 43513 Dl A aladialy

Fresh properties of MK-based SCC
were evaluated through slump flow,
V-funnel, and L-box tests, meeting
ESS requirements (360-2007) for SCC.

Specimens' compressive
strength, split tensile strength,
and flexural strength were
tested after 7 and 28 days of
curing.

Recommended mix
proportions were provided for
low, medium, and high-

and fresh and hardened
properties for MK-based SCC.

I Fine aggregate
' Natural and clean sand with a specific gravity
271 t‘m3 was used.

§ Coarse aggregate

§ t/m3, the grain size distribution curve for the £
il used aggregate. .

4 Cement

The used cement was ordinary Portland
cement CEM | N52.5. Its chemical and
physical characteristics satisfy the Egyptian g
Standard Specification (E.S.S. 4756-1/2009). .‘

10210%10

50%10%10
¥:

strength grades of MK-based
SCC.

Casting and Curing of concrete specimens

» Concrete specimens were cast by mixing measured materials, poured into molds, and allowed
to cure for 24 hours initially. After demolding, specimens underwent final curing in water or a
moist environment for 28 days before testing.

10220
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The Result & Discussion
Effect of masterglenium on fresh concrete

The Result & Discussion
Effect of metakaolin on fresh concrete
gg ld: L-box J-ring V-funnel
1.01
0.98 '5 [ 630
0.95 £ 630
€ oo z
zosx 0.87 ,§bo { 610 ;
MG1.9 0.86 I I 0.84 :é 610 | =
0.83 - \
08 600 | P iy
CC- SCC- SCC SCC-MS SCC- SCC SCC- SCC- scC
M5 M0 MIS MI10  M15 M5 M0 M15
MK Ratio MK Ratio MK Ratio

L-box J-ring V-funnel

2l
. |

Conclusion

final diameter (mm)
o

2.3MG2
MG1.9MG2.3MG2.7 MG1.9 MG2.3 MG2.7 MGL9IMG2.3MG2.7

MG Ratio MG Ratio MG Ratio

» Metakaolin can effectively replace cement in self-compacting concrete (SCC) to improve

workability and strength.

» Replacing cement with 0%, 5%, 10%, and 15% metakaolin showed satisfactory results in
slump flow, V-funnel, and L-box tests without needing a viscosity-modifying agent.

+ Metakaolin-enhanced SCC demonstrated improved compressive, tensile, and flexural

strengths, especially at early curing stages.

* The study recommends mix proportions for low, medium, and high strength grades of
metakaolin-based SCC, highlighting its economic and performance benefits.
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l:l Landscape works outside the scope of work
D City Council General Office Building

- Public site works and external gates

The vision for Sharm El Sheikh City Council is a model PI‘O j e Ct Layout

of a sophisticated government building that facilitates
the performance of service for citizens, and was
designed according to the latest technologies in the field
of information technology and digitization

Project Data

Project Start

1 August 2020

= 14

Sharm El-Sheikh City Council Project End 31July2022
Sharm-MI-10 Project start 1-Aug-2020 Cut off date 30 Apr” 2021
SHaLEMEL A chip a0 Forecast of Finish date 1 October 2022

75



Gﬁ\eﬂﬂué&b\gﬂ'éjé\&jﬂ
(Navis work-P6-REVIT) (Aldd¥) azaaill g Julail) zal o aladdiuly

@

Work Breakdown Structure

Contract es according to the method of payment to Conh‘act Types According To FIDIC
the contractor :

Cost
contract

Price
contract

Cost +
fixed fee

Target cost Unit price Lump sum

Identify risks

Risk Break Down

The purpose of risk identification is to identify Structure
risks to the maximum extent that is practicable.

The objectives of the plan risk management
process are to develop the overall risk
management strategy for the project

Monitor and control risks Perform qualitative risk analysis

Monitor risks is the process of Assessing individual risks using

monitoring the implementation of qualitative risk analysis
agreed-upon risk response plans, the probability that each risk will Technical Management External
tracking identified risks occur and the effect of each Risk Ri

individual risk on the project 1 1 1

objectives.
Execution Resources Economical -
1 1 1
F quantitativer y Design Quality control Environmental -
The perform quantitative risk

Implement risk responses is the

1
process of implementing agreed- analysis process provides a Sul)
upon risk response plans. numerical estimate of the overall Legal
effect of risk on the objectives of the Deﬂnﬂﬁm
project, based on current plans and - — -
information Risk Score for a Specific Risk : Threats

Probability Risk Score = P * I

The plan risk responses process determines
effective response actions that are appropriate to
the priority of the individual risks and to the
overall project risk.

Impact on an Objective ( Time , cost ,and Scope ) RiSk Matl‘es 76
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https://drive.google.com/file/d/19 UvKldkl1VtnNBglelFiP790704IwN8R/view?usp=sharing
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