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 Abstract 

 

This project report presents the design and implementation of an AC voltage and current monitoring 

system using the Renesas RL78/G12 microcontroller and the CC-RL Integrated Development 

Environment (IDE). The system monitors the input AC voltage and current, controls a relay for motor 

activation based on voltage criteria, and implements current cut-off to stop the motor. 
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Introduction 
 

The objective of this project is to develop an intelligent system that monitors the voltage and current 

of a single-phase AC supply to stop the motor. The system employs the Renesas RL78/G12 

microcontroller and the CC-RL IDE for programming. 

 

 System Overview 

 

The system operates as follows: 

 

1. Upon AC power supply, the microcontroller waits for a 5-second delay while simultaneously 

monitoring the AC voltage. 

2. If the voltage remains within the range of 180V to 240V, the microcontroller activates a relay to 

power the motor. 

3. The system continuously monitors the motor's current consumption. 

4. If the current consumption exceeds a predefined cut-off value, the relay is turned off to stop the 

motor. 

 

 

 

Software Tools 
 

- CC-RL Integrated Development Environment (IDE) 

- Custom C Code for Microcontroller Programming 

- Eagle CAD 5.4.0 

 

 

 

 

 

 



 

 

 Hardware Design Explanation 
 

The hardware design of the AC Voltage and Current Monitoring System was implemented using 

Eagle CAD software. The design includes the following components: 

 

1. Microcontroller Interface: The Renesas RL78/G12 microcontroller is the heart of the system. It 

interfaces with various components, including the current transformer, and relay module. 

 

Pinouts used: 

P40 -Tool0 //connected to the programmer 

P125-reset // connected to the programmer 

P21-Voltage divider circuits input to the controller 

P22-Current transformer input to the controller 

P23- Relay control pin 

P11-RX pin of the microcontroller// used for serial communication 

P12-TX pin of the microcontroller// used for serial communication 

 

 

 

 

 



2. Voltage divider circuit: The output from the voltage divider circuit is connected to the 

microcontroller's analog-to-digital converter (ADC) channel. It provides real-time voltage readings 

from the AC supply. 

 

 

3. Current transformer: The current transformer input is also connected to an ADC channel of the 

microcontroller. It provides accurate current consumption data from the motor. 

 

 

4. Relay Module: The relay module is controlled by the microcontroller's digital output pin. It 

activates or deactivates the motor based on voltage and current conditions. 

 



  

    TOOL0               GND     +5V 

                     RESET 

 

Note: Output can be viewed using UART communication for which the pinouts RX(P11) and TX(P12) 

have been given. 

 

 

 System Operation 

 

The system operates in the following steps: 

 

1. The microcontroller initializes the necessary peripherals and configurations. 

2. A 5-second timer is started to allow initial power stabilization. 

3. During the timer delay, the microcontroller monitors the AC voltage using an ADC. 

4. If the voltage is within the range of 180V to 240V, the relay is turned on. 

5. The system then continuously monitors the motor's current consumption using another ADC. 

6. If the current consumption exceeds the cut-off value, the relay is turned off. 

 

 

 

 

 

 



 Code Implementation 
The program is loaded into the microcontroller using the programmer RENESAS e1 emulator via the 

tool0 and reset pins of the microcontroller. 

 

E1 emulator 

 

 

 

Experimental Results 
 

The system was tested under various conditions to ensure its functionality. The voltage and current 

monitoring, relay control, and cut-off protection mechanisms were successfully validated. 

 

 

Conclusion 

 

This project demonstrates a microcontroller-based Automatic tank level control circuit using AC 

voltage and current monitoring system. The integration of the Renesas RL78/G12 microcontroller 

with the CC-RL IDE allows for precise monitoring and control of electrical parameters, ensuring 

efficient and safe motor operation. 

 

 References 

 

- Renesas Electronics Corporation. (2023). [Reference manual- 

https://www.renesas.com/us/en/document/man/rl78g12-users-manual-hardware-0] 
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ABOUT THE INSTITUTION 

 
Government College of Technology, Coimbatore formerly 

known as Arthur Hope College of Technology, was started 

in July 1945. The Institute is one of the premier 

Engineering Institutions of our Country having a very large 

contribution to the academic and technological 

developments. Ever since that prestigious moment, it has 

set the standard of recognition standing out as an 

outstanding Institution with technical expertise. This 

Institution offers 9 UG programmes and 11 PG 

programmes with recognized research supervisors to 

pursue M.S. (by Research) and Ph.D. Programmes in all 

the branches of study. All the departments have well 

qualified staff members and excellent infrastructural 

facilities. This Institute is supported by World bank 

funding  under TEQIP in the Phase II to the tune of 

Rs.12.5 Crores  along with two centers of excellence, each 

granted with Rs.5 Crores. The college has  received  BEST 

COLLEGE AWARD in the year 2010 from the 

Government of Tamil Nadu and “GREEN CAMPUS OF 

THE YEAR - 2013” award from The Chief Minister of 

Pondicherry for the measures taken on environmental 

activities. This institution is accredited by National 

Assessment and Accreditation council (NAAC) by UGC 

and  most of  the Programmes conducted by this 

Institution are accredited by National Board of 

Accreditation (NBA) by AICTE. 

 
ABOUT THE DEPARTMENT (EEE) 

 
The Department of Electrical and Electronics Engineering is one 

of the oldest departments of the institution spanning 75 years of 

existence which offers undergraduate programs B.E-EEE and 

two post graduate programmes. 

M. E. (Power Systems Engineering and Power Electronics 

and Drives) and research programmes. The Department of 

Electrical Engineering is committed to excel in Electrical 

and Electronics Engineering through education and 

research with well-qualified and experienced faculty and 

technical  staff  members. Top ranked students in the state 

who secure 190 and above cut-off marks out of 200 in 

higher secondary school examinations are admitted in the 

institution through Tamil Nadu Engineering Admission 

on- line counselling conducted every year by Directorate of 

Technical  Education, Chennai. More than 60 scholars 

have completed Ph.D. and more than 30 are pursuing 

research. The department has established Centre of 

Excellence for Alternate Energy Research (CoE-AER) 

under Technical Education Quality Improvement 

Programme (TEQIP) phase – II with fund of Rs.5 Crores 

and TEQIP phase – III with fund of Rs.1.5 Crores. Motor 

testing  set up for  Rs.50 Lakhs  has been established in 

the  department towards consultancy services. All the 

three programmes conducted by the department, B.E 

(EEE), M.E (Power Systems Engineering, Power 

Electronics and Drives) are accredited by National Board 

of Accreditation (NBA). 

 
CALL FOR PAPERS 

 
The main objective of the Conference is the sharing of 

knowledge   from   all   the   Engineering    community. 

The authors are expected to submit original contribution of 

on-going and unpublished work/survey in IEEE - MS 

WORD format with maximum of six pages to the 

conference email id nceis23eeegct@gmail.com. Maximum 

of three authors per paper is allowed. Separate certificate 

will be issued to each author. 

Selected papers will be published in the 

Conference Proceedings / Inventive 

Research Organization (IRO) Journals with 

Google scholar citation. All the papers will 

be peer reviewed and checked for plagiarism. Copy right 

form and paper template will be shared in acceptance mail. 

No publication charges will be collected from the 

authors. 

TOPICS TO BE COVERED 

The topics to be covered in the conference are 

(but not limited to): 

 Power System Operation and Control 

 Power System Protection 

 Power System Reliability and Planning 

 Power Electronics and Drives 

 Modern Trends in Electric Vehicles 

 Power Converters and Applications 

 Automation of Electrical Energy Systems 

 Smart Grid Technology and Applications 

 Power Quality Issues 

 Restructured and Deregulated Power System 

 High Voltage Engineering 

 Computer Control of Power Systems 

 Flexible AC Transmission Systems 

 Renewable Energy Resources 

 Internet of Things 

 Industrial Automation and Process Control 

 Machine Learning and Artificial Intelligence 

 Electromagnetic Fields for Virus Protection 

 Image Processing 

 Signals and Systems 
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IRO journal published article: 
 

S.No Source Title publication link 

1 
GCT 

(EE001) 

A HYBRID MPPT ALGORITHM FOR SOLAR PV WITH 
BATTERY CONNECTED SYSTEM https://irojournals.com/iroeea/article/view/5/1/4 

 

2 
GCT 

(EE002) 

GRID INTEGRATION OF VOLTAGE SOURCE 
CONVERTER USING POWER SYNCHRONIZATION 

CONTROL https://irojournals.com/iroeea/article/view/5/1/5 
 

3 GCT(EE004 

MISO CONVERTER BASED CONTROL OF SOLAR PV 
SYSTEM https://irojournals.com/iroeea/article/view/5/1/6 

 

4 
GCT 

(EE003) 

PSO based Solar PV system forSVPWM Controlled 
Induction Motor for Agricultural Applications https://irojournals.com/iroeea/article/view/5/1/7 

 

5 
GCT 

(EE005) 

DESIGN AND ANALYSIS OF BIDIRECTIONAL BUCK-
BOOST CONVERTER FOR GRID TO PHEV AND PHEV 

TO HOME 
https://irojournals.com/iroei/article/view/5/1/7 

 
 

6 
GCT 

(EE006) Multilevel Inverter from a New Basic Unit 
https://irojournals.com/iroeea/article/view/5/1/10 

 
 

7 GCT(EE007) Load Flow Study of GCT Power House Using ETAP https://irojournals.com/iroeea/article/view/5/1/8 
 

8 GCT(EE013) 

Soundless horn using radio communication and 
accident monitoring using IoT 

https://irojournals.com/irosws/article/view/5/1/4 
 
 

9 GCT(EE022) Android Application To Control Commercial UAV 

https://irojournals.com/jucct/article/view/5/1/6 
 
 
 
 

10 GCT-EE042 

An overview on potential problems and solution of 
hybrid microgrids 

https://irojournals.com/iroei/article/view/5/1/5 
 
 

11 
GCT- 

CIT0025 IoT BASED WATER QUALITY MONITORING SYSTEM 
https://irojournals.com/irosws/article/view/5/1/3 

  

12 GCT-EE045 

Development of Large-Scale Green Energy sources 
with Grid Integration: Practices and Challenges 

https://irojournals.com/iroei/article/view/5/1/6 
 
 

13 
GCT-RTC 

EE037 

An Overview of Artificial Intelligence Ethics: Issues 
and Solution for Challenges in Different Fields 

https://irojournals.com/aicn/article/view/5/1/6 
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14 GCT EE051 

SMART WASTE MANAGEMENT SOLUTION USING IOT 
FOR SMART CITY 

https://irojournals.com/irosws/article/view/5/1/6 
 
 

15 GCT EE060 

A Survey on Cyberbullying Classification and 
Detection https://irojournals.com/itdw/article/view/5/2/1 

 

16 GCT(EE014) 

A Non Isolated Multiport Converter for E-Vehicle 
Applications https://irojournals.com/iroeea/article/view/5/2/2 

 

17 GCT(EE021) 

A Comparative Study of Machine Learning-based 
Approaches for Battery Prognostic Health Analysis 
using MATLAB 

https://irojournals.com/jscp/article/view/5/2/2 
 
 

18 GCT(EE018) 

Pothole detection and prevention using YOLOv5 in ITS 
(Intelligent Transportation System) https://irojournals.com/iroiip/article/view/5/2/2 

 

19 
GCT-AU 
EE027 

Enhancement of Efficiency in a Three-Phase Induction 
Motor by Using Nanocoated with Enamel https://irojournals.com/iroei/article/view/5/2/3 

 

20 
GCT AU-

EE026 

Enhancement of the Characteristics of Natural Ester in 
Transformer Oil Insulation using Nanofluids https://irojournals.com/iroei/article/view/5/2/2  

21 GCT EE015 

IoT Based Monitoring and Alert System 
For Sewage Worker’s Safety https://irojournals.com/jucct/article/view/5/2/1 

 

22 GCT EE058 

Solar Energy Based Smart Irrigation 
 
System Using IOT https://irojournals.com/iroismac/article/view/5/2/1 

 

23 GCT-EE061 

IoT-Based Smart Booking Of Electric Vehicle Charging 
Station https://irojournals.com/iroismac/article/view/5/2/2 

 

24 GCT-EE062 A Review of Vision Based Fall Detection System https://irojournals.com/tcsst/article/view/5/2/2 
 

25 GCT-EE063 

A Performance Study of Applications of AI in Toxic 
Comments Classification https://irojournals.com/aicn/article/view/5/2/2 

 

26 GCT-EE046 

A detailed study on Transient Stability Enhancement 
of Grid-Forming Inverters https://irojournals.com/iroeea/article/view/5/2/1  

27 GCT(EE017) Industrial Waste-Water Treatment Using IoT https://irojournals.com/iroismac/article/view/5/2/3 
 

28 GCT(EE024) SMART CITY TRAFFIC CONTROL SYSTEM 
https://irojournals.com/tcsst/article/view/5/2/4 

 
 

29 GCT-EE064 

Text based Tweet Classification using Ensemble 
Classifier https://irojournals.com/tcsst/article/view/5/2/3 
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Design and Implementation of Closed loop control for 
Flyback Converter 
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31 GCT EE049 Analysis of hybrid windmill https://irojournals.com/iroeea/article/view/5/2/5 
 

32 GCT -EE040 Electricity demand forecasting using LSTMs https://irojournals.com/iroeea/article/view/5/2/6 
 

33 
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EE034 

Internet of Things based Electric Vehicle 
Security and Tracking 
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35 
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PERFORMANCE ANALYSIS OF ELECTRIC 
LOCOMOTIVE USING MATRIX CONVERTER https://irojournals.com/iroei/article/view/5/2/6 

 

36 GCT(EE016) 

AUTOMATIC POLE LINE FAULT DETECTION SYSTEM 
USING LORA https://irojournals.com/irosws/article/view/5/2/2 

 

37 GCT(EE019) 

SMART HOME SECURITY ANALYSIS USING 
MICROCONTROLLER "https://irojournals.com/irosws/article/view/5/2/3 

38 GCT(EE010) 

Design and Development of Three Phase Detuned 
Filter Reactor for Reduction of Harmonic Distortion in 
Power Systems https://irojournals.com/iroei/article/view/5/2/8 

 

39 GCT(EE011) 

Fabric fault and Extra thread Detection Using 
Convolutional Neural Network https://irojournals.com/jscp/article/view/5/2/5 

 

40 GCT(EE009) 

Solving Economic Load Dispatch with Cubic Fuel Cost 
Function using Golden Jackal Optimization (title 
updated ) Implementations of Golden Jackal Algorithm 
for Solving CCFELD Problems https://irojournals.com/jscp/article/view/5/2/6 

 

41 
GCT- MCE 

EE031 

VEHICLE DETECTION AND RECOGNITION FOR 
ALLOWING INTO PREMISES USING OCR 

https://irojournals.com/jucct/article/view/5/2/2 
 
 

42 
GCT 
(EE065) 

Pulse Width Modulation Inverter Control 
Methods-A Comprehensive Study https://irojournals.com/iroeea/article/view/5/2/8 
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AccidentDetectionandVehicleSecurityforTwoWheelers https://irojournals.com/jucct/article/view/5/2/8  
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Department of Civil Engg. (Soils)

I Government College of Technology

Coimbatore

Date: 24.OI.2023

Submitted to the Principal

Madam,

Sub: Rock and soil testing-Disaster Management-The Nilgiris District-Release of

Payment for Borehole drilling works at New Attu boil and Kuttimani nagar

to M/s STRUCTWELL structural consultants - -reg

Ref:

1. Lr.No.PCE/Civil EngglSoil and Rock testrngl2O22dated 26.05.22

2. Lr No. : DMl42l2O2I dated: 22.11.2022

3. Lr. No. : PCE lSOILlSoil Testingl2022 dated: 3O.1I.22

4. Lr.No. : DMla2l2O2I dated: OI.I2.22

5. Lr. No. PCE/ Civil Egg/ Soil and Rock testingl 2O22dated 09 . 12.22

6. Lr. No. PCE / Civil E,Se I Soil and Rock testing I 2O22dated 08. O 1 . 2 3

7 . Lr No. : DM I 42l2O2I dated: 23.OI.2023

In the letter (1) cited above;,the details of test and the approximate cost for

soil and rock specimen testing was provided by Department of Civil Engineering,

GCT,Coimbatore. The budget requirement for detailed studies delineated for 5
vulnerable sites on priority basis was furnished by'the expert team and a cheque

amounting to Rs.15.93 $khs was submitted by the expert team vide rgference 2.

In continuation of our letter (3) cited above, after the communication received

vide reference 4 from district administration ,the HOD, Civil Ergg, GCT,

Coimbatore has arranged the M/s. STRUCTWELL structural consultancy for

borehole soil investigation and Geophysical investigation with whom the MOU

has been initiated bv GCT.

It is also communicated vide reference 5 that, among the frve vulnerable

zones, it is proposed to take up the work in two locations including drilling

operations for the amount received vide reference 2 to the Nilgiris District



Based on that, M/S. STRUCTWELL structural consultancy, Saibaba

colony, Coimbatore-38, along with the drilling team have completed the borehole

dritling work and geophysical investigation at two of the vulnerable sites from
,

26.12.2022 to O2.OI.2023. Aftertthe completion of drilling operations for release

of payment to third party agency concurrence letter also sent to district

administration vide reference letter cited (6).

In this regard M/S. STRUCTWELL structural consultancy has completed the

work and raised a bill of charges for an amount of Rs.4, ZO,5ZO (Rupees Four

Lakhs twent5r thousand three hundred and seventy six only) towards drilling

operations.

It is informed that the payment received of Rs.15.93 lakhs (Rupees Fifteen

Lakhs Ninety three thousand only) for the work inclusive of arrangement of third

party agency for drilling works , as per the direction of the Collector, Nilgiris vide

reference 4.

In this'regard as per reference 7, it is requested to give permission towards

release the payment of Rs.4, 20,376 (Rupees Four Lakhs twenty thousand three

hundred and seventy six only) for M/S. STRUCTWELL structural consultancy,

Coimbatore towards drilling operations.
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Memorandum of Understanding 

Between 

"Rs.20 

Government College of Technology 

& 

TWENTY 
RUPEES 

DARDMAR 
STAMP VENDOR, * 

16/1. Lingappa Chetty Lane-No:2, COMBATORE. TAMILNADU. 
(,içence No: 7333/81/97/21t. 

214C 799632 

Hitech Concrete Solutions Chennai Pvt. Ltd. 

This Memorandum of Understanding (MoU), executed at Coimbatore this óth day of 

June 2)23 between Hitech Concrete Solutions Chennai Pyt Ltd., Chennai having its 

Laboratory at 64, Galaxy Road, Ponniyamman Nagar, Ayanambakkam, Chennai-600 

095 (hereafler referred to as HCSCPL) represented by Dr. V. Rajendran, Director 



Government College of Technology, Coimbatore- 641 013 (hereinafter referred to as 

GCT) represented by Dr. K. Manonmani, The Principal. WHEREAS, 

..2.. 

" HCSCPL has been formed as a consulting company specialized in providing 

solutions to the various concreting issues through in-situ and laboratory testing. 

Its founders are structural engineers who have more than 35 years of 

experience in the various Non-destructive testing techniques as well as in 

Concrete technology. HCSCPL is offering solutions to the construction 

industry in the areas of Concrete Technology and Non Destructive Testing for 

quality related issues. The Laboratory is established in top quality and spacious 

office space in the Ayanambakkamn Industrial Estate in Chennai. 

selected students of GCT. 

AND 

GCT is a reputed institution, which offers many Engineering Courses in 

various disciplines. Pursuant to the various meetings held, the parties have 

mutually agreed to bring the familiarization of the current practices to the 

NOW THIS MOU WITNESSETH AS FOLLOWS: 
The parties have mutually agreed as follows: 

1. GCT and HCSCPL agreed to carry out the following on mutually acceptable 
terms and conditions: 

" Industrial visits to the Laboratory of HCSCPL 

mutual consultations 

Date of visit and the batch size will be decided well in advance by 

Guest Lectures by exxperts of HCSCPL 

Joint Research Projects 

Joint seminars/workshops/conferences 

Joint Consultancy Works 

PhD scholars of GCT pursuing their research in HCSCPL facility 
" Any other interaction on Mutually agreed terms 



2. In turn, GCT has to extend the facilities available in the campus for organizing 
the technology up gradation programmes like seminars, workshops and technical 

lectures. 

3. HCSCPL will allow the Post Graduate Structural Engineering students to 

undertake project works in their company. 

4. HCSCPL is also ready to provide research facilities for the research scholars in 

their Laboratory as and when required. 
This MOU shall be valid for a period of Five years from the date first herein above 

mentioned and shall be reviewed by both the parties for scope of work and 

progresS made on an annual basis. In witness whereof, the parties to this 

Memorandum of Understanding have affixed their Signatures on the day, month, 

year, first mentioned above. 

For 

Signature Principal 

Government College of Technology, Hitech Concrete Solutions Chennai 

Coimbatore. 

D0OKerMHUAre of Technology 
Coimbatore -641 013. 

Principal 

Date 

Witness 1 

Signature: 

Name 

Date 

..3.. 

Witness 2 

Signature 
Name 

Date 

Dr. R. THENMOZHI, M.E, Ph.D., 
Professor of Civil Engineering 

Government College ef Technology 
Coimbatore -641 013 

:P.ANpAVAR P. ANDAVAR, M.E., 

Assistant 
Professor in Civil 

Engineering 

Government 
College of 

Technology 

For 

Coimbatore -
641 

013 

Pvt. Ltd., Chennai 

Signature 

Dr. V. Rajendran 
Director 

Date 

Witness 1 

Signature: sa 
Samily. Name 

:6.06.3 

Date 

Witness 2 

Signature: Jd 

Date 

Name : RJothikal 
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