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ELEC2217 - D5 Smart Meter 

Final Review - Group H 

Matthew Parsons, Enyang Zou, Ricki Tura, Lawrence Coles, Fransiskus Chandra

1. Introduction 

The review outlines the development of the smart meter design, 

and includes details of the construction of the housing, circuitry 

and software. It also summarises the performance of the smart 

meter, the management of the project, and the contributions of 

each team member. 

2. Power Supply 

Since the second review, the power supply has been modified to 

reduce the power consumption of the meter and improve the 

output voltage levels of the power supply; whilst still using the 

same design philosophy and topology (Fig. 1). In the final stages 

of refinement, the use of simulation was reduced, as it was found 

that the simulated power supply was not indicative of real world 

response, therefore a method of trial and error was used to 

improve the supply. 

To improve the design, some of the components were modified, 

starting with the dropping capacitor. Several capacitor sizes were 

tried, including 1.5 μF and 0.85 μF, but the final decided value 

was 0.99 μF by utilising three 0.33 μF X2 safety capacitors in 

parallel. This value was chosen because it allowed more current 

to flow which increased the output voltages, whilst also 

improving the input power consumption of the smart meter. The 

bleed resistance of 500 kΩ was unchanged to ensure the voltage 

stored inside the capacitors drops to suitable levels within two 

seconds. 

The bridge rectifier and the voltage smoothing capacitors were 

unchanged in the power supply design since the second review, 

however the Zener diodes used to generate the output voltage 

were modified. The 12 V Zener diode previously used to 

generate the 12 V output was replaced with two 5.1 V 

1N5338BRLG Zener diodes in series to produce a 15 V output. 

This change was implemented to counter the voltage drop 

generated by the current limit from the dropping capacitor, to 

produce enough voltage to drive the rails for the Op-Amps in the 

interface circuitry.  

In the final design, the power supply worked well, however the 

output voltage dip was not entirely fixed, with both voltage rails 

dropping below their optimum value to 4.2 V and 14 V 

respectively. On the other hand, the total power measured in the 

final review was 1.6 W, which is below the maximum 

requirement of 2 W for the smart meter, and a considerable 

improvement on the previous designs. Overall, as the voltage dip 

from the power supply was compensated in software, it can be 

judged to be a success. 

3.    Housing 

The meter housing was largely unchanged since the second 

review. The design consists of a 120 mm x 120 mm cube, with 

troughs corresponding to the protruding ridges in the lid. The 

interior contains a section for the power supply (which had its 

own casing); grooves for slotting the circuit board; holes for the 

RJ45 ports, LED, LCD, and mains cable; and mounting holes for 

the Il Matto. Changes include a different mounting lug with a 

larger base, allowing for more contact area for gluing.  

After construction, the housing was water tested before the real 

IP65 testing using a showerhead, and passed. During the real test 

(Fig. 2), no water leaked into the housing, which was a success. 

Overall, the design worked well. Designing the housing to the 

maximum size made inserting the components easier (Fig. 3), 

and reduced the chance of knocking the other components and 

introducing loose connections. 

4.    Interface Circuitry  

The design of the interface circuitry changed over the course of 

the project. The final circuit is shown in (Fig. 4). The design 

consists of three sections; analogue input, analogue output and 

digital input in reference to the Il Matto. The circuitry for the 

digital outputs from the Il Matto that were described in previous 

reviews, consisting of n-channel MOSFETs and pull up resistors, 

has been removed from the final design (Fig. 4). This was due to 

numerous failures in the MOSFET components ordered. 

Furthermore, it was found that the higher voltage level was not 

needed, as the testbed operates at TTL logic with a minimum 

voltage high level of 2.4 V. After testing the smart meter with the 

testbed, it could be seen that this worked well. The digital inputs 

to the Il Matto are potentially divided so the high level is 3.3 V 

(Fig. 5). 

For the analogue input to the testbed to control the mains 

capacity, the PWM on board the Il Matto was used (Fig. 6). In 

the programme, the timer was set up to produce a signal of 47 

kHz, which was within the low pass filter break frequency used 

on the interface design. The output of this low pass filter was 

amplified by a non-inverting amplifier with gain of 3. However, 

for the final tests some problems were encountered as the power 

supply only produced 3.16 V over the Il Matto. This meant that 

the maximum demandable current from the mains was about 2.85 

A, and not the full 3 A. This caused problems when the requests 

for all three loads was on with no renewable capacity, however 

other problems of mismatched mains capacity were fixed by the 

software. 

For the analogue outputs from the testbed, the circuits outlined in 

the second review were kept, however with slightly modified 

resistor values to match available components. Again, problems 

occurred with the 3.16 V supply to the Il Matto, as this affected 

the centre point of the AC signal and the scaling of the ADC 

readings (Fig. 7). After testing the AC signals to make sure that 

the signals would not clip the bottom (ground) rail of the op-

amps, which they did not for the maximum possible inputs, it 

was decided to fix the centre point a scaling issues within the 

programme, as none of the analogue inputs exceeded 3.16 V. The 

AC circuits have been redesigned to work off 3.3 V and not 5 V, 

this is because the 5 V rail line from the power supply is 

currently about 4.2 V. This redesign was simple and involved 

changing only two resistor values on the board. These circuits 

work by using a summing amplifier with gain of less than one to 

add the AC and offset voltage. The DC analogue signals were 

simply potentially divided (Fig. 8); and voltage buffers were 

added to reduce the signal strength into the Il Matto’s ADCs, 

improving the accuracy.  

The final design has decreased in complexity significantly since 

the first design, with the DC-DC converter deemed to be too 

inefficient to operate, as it had a very large current draw of 30 
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mA. Initial designs for the AC inputs to the Il Matto were also 

more complex with the use of a capacitor to decouple the AC 

signal to allow shifting. This was ruled out however because it 

contained a phase shift component, and the capacitor had to be 

large to prevent attenuation of the relatively low 50 Hz 

frequency, which wasted space. 

Connecting to the RJ45 sockets was done using the inner twisted 

pair cable removed from the ethernet cable, this allowed easy 

debugging of any errors when constructing the interface circuitry, 

with the ends soldered directly onto the interface board. To 

connect the interface with the Il Matto, ribbon cable was used 

with matching headers for the Il Matto, the wires were then split 

and soldered directly into the interface board. An improvement to 

this would be to use headers soldered onto the interface circuitry, 

as this would make debugging easier and the circuit less 

susceptible to breaking when being put in the box. Measuring the 

current draw of the interface showed it to be less than 2 mA. The 

interface board was cut to fit within the box, being 100 mm wide 

and 80 mm tall, and slotted into a groove built into the housing. 

There were some problems found with the interface in the latter 

stages of testing, these were all poor connections on the board, or 

where connections had been damaged, as well as an incorrect 

setup of the header cable, these were all debugged and fixed for a 

fully functioning interface. 

5.    Software and Display 

The code is made using nine files with the main code being split 

between two files (helloWorld.c and helloWorld.h). The main 

code is structured into three parts: the condition checking while 

loop, the decision-making condition block, and a controller 

function.  

Firstly, the checking while loop is made to check the condition of 

the system quickly without any decision or control. So long as 

there is no change to the system condition, such as the load call 

changes, renewable energy changes and mains condition, it 

would stay inside this loop. This allows for a fast response to a 

change whilst keeping the controlled condition unchanged. 

Theoretically, for most of the time, the code should run within 

this loop. 

Secondly, there is a decision-making condition block. This is 

where the current decision calculations are made, and was based 

on the flowchart included in the ZIP file.  

For the last section of the code, a controller was implemented to 

check whether the mains is working (mains detection) as well as 

a feedback controller to compensate the mains current request 

based on the busbar voltage. (e.g. increase the current from the 

mains when busbar voltage is below 240 V.) 

The other files include the modified LCD library, which included 

a new function to display data in rows and columns of a table. 

The existing functions were also edited to increase the size of the 

text. 

During the development, the screen was used to debug the 

program by displaying different strings indicating the different 

sections of the code that are executed in real time. It made it 

easier to debug the code and diagnose where the problems were. 

In the final product, the load calls and responses, battery status, 

battery level, busbar current and voltage, mains condition and 

level, and renewable currents are displayed (Fig. 9). 

All of the changes to the code are stored in Github and developed 

under different branches for each team member. It allowed 

versions of code to be managed, and tasks that needed to be done 

within the code could be commented in each code commit. By 

working in parallel and merging code branches together into a 

master branch, it allowed for the code to be completed in a 

shorter time. None of the members had used Github before, so it 

was an additional skill to develop besides the C programming for 

this project. 

6.    Meter Operation and Performance 

The operation of the smart meter was made simple to ensure user 

compatibility, therefore once the test bed is plugged in, the smart 

meter turns on automatically and immediately starts controlling 

the loads. 

The meter performed with well, with a few drawbacks. The 

controlling of load requests was good, and the decision making 

of charging the battery when given spare capacity worked well. 

In most cases the current supply matched demand. The areas of 

improvement included the accuracy of the ADC inputs, and the 

mains control function that checks the status of the mains power. 

Due to complications in the power supply not producing the 

expected 3.3 V to the Il Matto, the ADC readings of the wind and 

solar capacities were skewed. This was adjusted for in software. 

A similar problem was encountered in the mains current control. 

As 3.3 V could not be produced by the Il Matto when 100 % of 

the mains is requested, the full 3 A could not be requested by the 

smart meter. Again, this was partially adjusted for in software, by 

multiplying the mains current by a factor of 1.2, the overestimate 

cancelled out the underestimate caused by the reduced output 

voltage. When all three loads were requested in the test, the smart 

meter struggled to provide the 3 A required from the mains, but 

performed well when only two loads were requested. 

The meter also falsely detected a failed mains supply during 

tests, in which the battery was discharged to account for the 

supposed lack of current. This was due to the ADC reading of the 

busbar voltage being skewed. False readings of a failed mains 

supply were reduced by using incremental control when the 

mains is requested. This increased the requested mains current by 

small amounts until the busbar voltage reached 240V. 

Overall, these drawbacks were mostly accounted for in software, 

and the meter performed well for the majority of the test. 

7.    Project Management 

Regular weekly meetings were scheduled throughout the project 

to ensure progress was tracked and further actions were assigned 

(Appendix B). There was an extensive use of the Gantt chart to 

monitor developments and plan timescales (Fig.  10-13).  

Matthew had the role of project leader, and had the role of 

designing and building the interface circuitry, including testing 

with the power supply and Il Matto. During the final week joined 

the rest of the team on debugging and optimizing the whole 

system when running with the testbed, this included improving 

both the interface and program. 

Enyang focused on the power supply, which included generating 

simulations, connecting the physical circuit, debugging the 

circuit design, testing and modifying the design, along with 

Lawrence. 

Ricki was the team’s secretary, and recorded the minutes during 

meetings. He was in charge of the housing and worked alongside 

Fransiskus. Once the housing was completed, he joined 

Fransiskus on the software, and helped code the main program. 

Lawrence took the role of the budget manager, which included 

ordering components and managing the total finances of the 

group. For the smart meter, most of his work was focused on the 

power supply, which included generating simulations, 

construction and testing of the supply, along with Enyang Zou. In 
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the latter stages of the project, Lawrence helped with debugging 

and refining both the software and the interface circuitry in 

preparation for the final test. 

Fransiskus was in charge of designing the housing along with 

Ricki. He was also in charge for the software development 

including the user interface, input and output and control. He was 

joined by Ricki and Lawrence for the control and interface 

finalisation part of the software. 

8. Conclusion 

Overall, the meter has performed well and the team is happy with 

the results. The meter produced a good result in both reviews, 

with the software having good control of all loads and the mains 

supply, and being able to make the optimum decisions in the test 

scenarios. Improvements that could be made are a more thorough 

test of the power supply, compression of the interface board, an 

improved mains failure detection code, and the aesthetics of the 

housing. The team worked well together, with no disagreements 

and all members cooperating well, to evenly distribute workload 

and work in tandem on separate parts of the design. 

9. Appendix A – Report figures 

Fig. 1. The circuit diagram of the power supply, 

 

Fig. 2. IP65 testing of the housing. 

 

Fig. 3. The interior of the meter, with all the components inside. 

 

 

Fig. 4. The final design of interface circuitry. 

 

Fig. 5. Potential dividers for inputs to Il Matto. 

 

Fig. 6. Design of the mains capacity control circuitry. 
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Fig. 7. Design of the AC input circuitry.

 

Fig. 8. Design of the DC input circuitry. 

 

Fig. 9. The meter display, showing various information. 

 

Fig. 10. Gantt chart weeks 1 and 2. 

 

Fig 11. Gantt chart weeks 3 to 5. 



P a g e  5 | 18 

 

 

Fig. 12. Gantt chart weeks 6 to 8. 

 

Fig. 13. Gantt chart key. 

 

 

 

 

 

 

 

 

 

 

 

 

10. Appendix B – Meeting minutes 
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11. Appendix C – Budgeting details 
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12. Appendix D – First review report 

ELEC2217 - D5 Smart Meter 

First Review - Group H 

Matthew Parsons, Enyang Zou, Ricki Tura, Lawrence Coles, Fransiskus Chandra

 

1. Introduction 

In the first two weeks of the project, progress has been made on all 

aspects. Group roles have been allocated, meetings have been recorded, 
and the use of a shared cloud drive has made it very easy to work 

collaboratively. The power supply, interface circuitry, and housing have 

been designed, and the software has been planned. 

2.    Power Supply 

The power supply was designed and simulated in MultiSim by Enayang 

Zou and Lawrence Coles. It is aiming to convert the 230 Vrms 50 Hz AC 

power to 5V DC which is used to power up the Il Matto and the interface 

circuitry. The power supply topology being used is a bridge rectifier, 

capacitor-coupled charge pump circuit, which was chosen after 

comparing the different topologies available (Table. 1) as it had a low 

voltage ripple and low cost.  The current power supply design consists of 

four parts (Fig. 1): a voltage dropping capacitor with accompanying bleed 

resistor, bridge rectifier, voltage smoothing capacitor, and a Zener diode. 

The voltage dropping capacitor is a capacitor series with AC source to 

reduce the AC from 230 Vrms to approximately 8 Vpp. It also has a 400 kΩ 

bleed resistor in parallel so that it discharges to less than 30 V (discharge 

91 %) within two seconds. The value of the resistor was chosen in order 

to balance the efficiency and the discharge time of the capacitor, as a 

larger resistance generates a more efficient system, but reduces the 

amount of current to the rest of the power supply. 

The bridge rectifier transfers the AC voltage to DC, and produces a lower 

voltage ripple in the output voltage when paired with the 470 µF 

smoothing capacitor. This electrolytic capacitor will smooth the DC 

voltage from the rectifier, a larger the value filter makes the voltage 

ripple on the load smaller, and a 470 μF capacitor makes ripple less than 

0.01 V (Fig. 2). 

As the Il Matto input voltage should be within 4.5 V - 5.5 V, the Zener 

diode 1N5338BRLG is used to limit voltage across the load at 5.1 V 

using its Zener voltage characteristics. The load is simulated parallel with 

the Zener diode and the voltage across the load is shown as (Fig. 3). The 

diode should be in series with a resistor to limit the current going through 

it and the 1N5338BRLG allows 240 mA, so it needs a 25 Ω resistor in 

series. The load of the circuit is simulated using resistors to produce a 

current draw equal to the average current draw of the interface circuitry 

and the Il Matto microcontroller. 

For the current design, the efficiency of the system is 39.7% with a power 

factor of 0.1. Whilst the efficiency is good for this type of power supply, 

the power factor is below the minimum of 0.3, therefore going forward, 

the power supply design will be modified in order to increase the power 

factor without sacrificing efficiency. 

3.    Housing 

The housing was modelled on Solidworks by Fransiskus Chandra and 

Ricki Tura. It is a four piece design that features the main 3D printed 

body and top, with a separate power supply housing and corresponding 

lid (Fig. 4).  

The main body has 2.5 mm walls and a 3 mm base, with cut outs on the 

front side for the power LED and the Il Matto’s LCD. A transparent 

acrylic panel will be glued onto the front to seal the holes. On the interior, 

there will be mounting “dowels” for the Il Matto board to keep it secure. 

To allow access to the Il Matto’s pins, the LCD will be separated from 

the Il Matto, and will be connected using female to male jumper wires. 

The interface boards will be slid into grooves and held in a vertical 

orientation to save space (Fig. 5). A raised enclosure has been designed to 

keep the power supply box from moving within the main housing. The 

underside of the body has a recessed portion for the RJ45 sockets, so that 

the port faces are flush with the body (Fig. 6). 

The main body lid has grooves and drilling holes for fixing on to the 

main body. A laser cut rubber gasket can be placed inside the groove to 

make the box more water tight. The mounting lug is flush to the back of  

the lid, and is made according to the specifications. A tap wrench will be 

used to create the threads necessary to secure the lid to the main housing. 

12 mm M4 screws will be used to secure the lid to the body. 

The power supply box is a simpler design with two holes on the side for 

input and output cables, and four screw holes on the top for mounting the 

lid (Fig. 7). The lid for the power supply box will use self-tapping screws. 

The lip around the edge of the lid only goes around two of the edges, to 

allow for the box to become flush to the corner of the main body interior, 

whilst still allowing for easy alignment of the lid and body when 

mounting. 

4.    Interface Circuitry 

For the DC analogue output a scheme of Pulse Width Modulation (PWM) 

was decided upon, using the Il Matto’s inbuilt PWM driver. A Low Pass 

Filter (LPF) smooths the PWM signal to a DC signal. A non-inverting 

amplifier of Gain 3 is then used to amplify the signal from max 3.3 V to 

max 10 V (Fig. 8). 

For the analogue inputs, it was decided to divide the signal amplitude and 

then shift it, so the full signal fits within the Il Matto’s ADC input range 

of 0 to 3.3 V. To do this, the signal was divided down to an amplitude of 

3.3 V, decoupled using a capacitor and then shifted using another 

potential divider connected to the 5 V supply rail (Fig. 9). A voltage 

follower at the start of this circuit neglects the effects of the channel 

impedance, so the signal received is more accurate (Fig. 9). This requires 

a negative power supply, and a DC-DC converter (See Budget Details) to 

supply this. The decoupling capacitors in Fig. 9 also allows the separation 

of Testbed Ground to Il Matto Ground. 

A simple potential divider will be used to converter the 0 to 5 V DC 

analogue inputs to in the 3.3 V range (Fig. 10), however if space is 

limited, then the voltage followers can be removed and large values of 

resistance will be used negate the effect of the channel impedance. As the 

difference in ground voltage is small, this will be ignored, but a 

difference amplifier could be used if the ground potential difference is not 

small. For digital inputs, no circuitry is needed, as the Il Matto can take a 

5 V high input to a General I/O. For digital outputs, a N-Channel 

MOSFET is used as a switch controlled by the Il Matto output (Fig. 11). 

5.    Control Software and Display 

The pin layout (Fig. 12) shows the allocation of the test bed signals to the 

Il Matto. Four ADC pins are used to convert the analog voltage signals 

from the busbar, wind turbine, and solar panel, into discrete digital 

values. Eight pins are used as GPIO for receiving and transmitting the 

logic levels to and from the three loads and the battery. One pin is used 

for generating the PWM signal which can produce a varying voltage from 

0 to 3.3 V, which is then amplified in the interface circuitry to a range of 

0 to 10 V, which is used to define the mains current. Lastly, the 16 pins in 

ports B and C are used to interface between the LCD and the Il Matto. 

One of the Il Matto’s three timers will be used to keep track of all the 

time dependant parameters such as energy usage and battery charging 

duration. Another timer will be used for the PWM mains current signal. 

The LCD will be in the portrait orientation, which allows for more lines 

of information to be displayed. Code has been created to set up the main 

image (Fig. 13), ready for the information to be coded at a later stage. A 
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future task includes editing the LCD library so that the LCD runs from 

ports B and C of the Il Matto. 

A rough layout of the code was made into a flowchart (Fig. 14). It needs 

to be adapted to the provided profiles, and use of the global timer to 

monitor the battery capacity also needs to be considered. The 

initialisation steps, which happen within 20ms of start up, include setting 

all the outputs to zero, and setting the PWM signal to the mains to zero. 

This ensures that no unwanted current flows through the busbar. 

6.    Time plans 

Four team meetings have been planned and carried out. The project tasks 

have been organised into categories with the expected durations displayed 

in a Gantt chart (Fig. 15). 

7.    Budget details 

Most of the components for both the interface circuitry and the power 

supply are available from the labs, only a few components have to be  

purchased against the budget allocated to the group. The current order list 

is shown in a spreadsheet (Fig. 16) using approximately 50% of the 

budget, however this might decrease as the designs develop and 

alternative components sourced. 

8.    Appendix 
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Figure 5. 

 

 

Figure 6. 

 

Figure 7. 

 

 

Figure 8. 

 

Figure 9. 
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Figure 10. 

 

Figure 11. 

 

Figure 12. 

 

Figure 13. 

 

Figure 14. 

 

Figure 16. 

 

Figure 17. 
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13. Appendix E – Second review report 

ELEC2217 - D5 Smart Meter 

Second Review - Group H 

Matthew Parsons, Enyang Zou, Ricki Tura, Lawrence Coles, Fransiskus Chandra

1. Power Supply 

During the continued development of the power supply, the 

design has been adapted and modified throughout the 

development cycle. The initial design produced for the first 

review was not able to supply the 5 V output for the load 

circuitry, whilst drawing over 2 W of power from the test bed. In 

order to solve this problem, the chosen method of improvement 

is to modify the value of the voltage dropping capacitor, 

increasing the value allowed more current to flow to the load, 

whilst carefully making sure the fuses in the test bed were not 

triggered by making the capacitor value too high. It was found 

during testing that the current load circuitry drew too much 

current from the power supply, therefore the design was not 

providing the voltage required to drive the op amps in the 

interface circuitry. 

In order to solve the problem of the power draw and power 

delivery, multiple parts of the entire circuitry design were 

changed. To replace the DC-DC convertor, a 12 V Zener diode 

was placed in parallel with the 5 V Zener diode to directly output 

the 12 V DC voltage to the op-amps as well as 5 V to the Il Matto 

and MOSFETs. The new power supply circuit is shown in Fig 1. 

In simulation, a 10 kΩ resistor was used to simulate the op-amp 

load and a 60 Ω resistor was used to simulate the load across the 

5 V Zener diode. 

It was found when testing the constructed power supply that the 

voltage on the output dropped from 12 V and 5 V to 9.43 V and 

2.9 V respectively, when tested with the actual load of the Il 

Matto and the interface circuitry. This effect is due to the Zener 

current through the diodes not being high enough to supply a full 

Zener voltage across the output. As a result, the load circuitry 

was changed in order to reduce the load current so that the 

correct output voltage is supplied. As testing is progressing, 

refinements are being made in order to reduce the power used by 

the system. 

2.    Housing 

Several changes were made to the housing design since the first 

review. The acrylic panel at the front has been reduced in size to 

cover just the LCD, and the mounting lug has a wider base to 

allow for more contact area when gluing. A combination of laser 

cut rubber strips and silicone sealant was used to secure the 

acrylic window whilst keeping the housing waterproof (Fig. 3). It 

was found that a rubber gasket between the lid and the main body 

of the housing wasn’t necessary, the box is watertight regardless. 

The waterproof testing consisted of holding the housing under a 

running tap, with the ports for the power cable and RJ45 sockets 

taped up. No water got inside the housing, which means it is 

ready for the real testing. 

The box for the power supply has also been made, and fits nicely 

in the space we allocated (Fig. 4). Completing the housing took 

longer than anticipated. This was due to problems encountered 

when 3D printing such as failed prints and uncalibrated beds.  

3.    Interface Circuitry  

The interface circuit design is completed, and shown in Fig 5.  

Modifications have been made from the previous review, these 

are mostly on the AC analogue inputs to the Il Matto. The 

previous scheme was discarded because the circuits had a phase 

shift element on both circuits which was not the same. This 

caused the two signals to be out of phase, which would 

complicate the programming, and so an alternative was designed. 

This uses a non-inverting summing amplifier with a weighted 

gain to produce the correct signal between 0 V and 3.3 V. 

Another solution was to use a half wave precision rectifier and 

potential dividing this signal, which allows the input to be 

buffered without the need to for a negative rail. Another possible 

change to the design revolves around the testbed using TTL 

logic, where the high level is >2 V. Because of this, there might 

not be a need for MOSFETs giving digital voltage level of 5 V, 

when a voltage above 2 V would suffice. 

The circuit has been constructed on Veriboard shown in Fig 6, 

where the blue wires are showing inputs, and green lines outputs 

(not all of these wires have been completed). Note that the DC-

DC converter has been removed due to its large current draw, 

with the power supply being modified to produce a positive 12 V 

and 5 V level. Other small modifications are required, notably 

increasing digital input and pull up resistor resistances. Progress 

against the time plan has been good, with the circuit tested well 

within time, however modifications have meant that more time 

needs to be spent on it than expected. Tests have been run with 

the Il Matto connected to verify that the analogue inputs and 

outputs work. 

4.    Software and Display 

The basic input/output has been coded which includes ADC, 

digital input reading, digital output, as well as PWM output to 

control the 10 V output through the op-amp (Fig 7). The ADC 

needs to be scaled based on the input from the interface. 

Furthermore, the testing with the interface circuit has to be done. 

The debugging interface has also been coded for the display. 

The code towards the first profile is in progress, the total energy 

consumed and average power programmed. This leaves the load 

call respond and battery charging energy function to be coded. 

The next steps include using the flowchart made during the first 

review to break up the control part of the program into 

manageable sections with functions. This allows multiple team 

members to work on the code by working individually on a 

function, then combining the code into a single program. Once 

this is planned and executed, the software can be tested against 

the preset profiles. 

5.    Time Plans 

Due to set backs, tasks have taken longer than expected. This is 

reflected in the updated Gantt chart (Fig. 9). However, progress 

overall has been good, and the project is in line with the time 

limits. 
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6.    Appendix 

 

Fig 1: The circuit diagram of the power supply. 

 

Fig 2: The power supply inside its box. 

 

Figure 3: The completed housing with the lid. 

 

 

  

Figure 4:  The interior of the housing, with the power supply box 

inside (top left). The holes for the power cable and RJ45 sockets 

are visible, as well as the grooves for inserting the interface 

circuitry boards.  

 

Fig 5: The circuit diagram for the interface circuitry. 

 

Fig 6: The interface circuit board. 

 

Fig 7: An extract of the main header file, showing the functions 

we have coded so far. 
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Fig 9: An extract of the Gantt chart, showing progress up to the 

second review. 


