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Abstract. This work proposes a computational modeling for
LED TV’s in order to support reimbursement requests analysis. It 
is important to highlight the increasing number of requests 
concerning this device and the need of reliable models on 
simulation studies. These studies are performed to evaluate the 
relationship between causes and effects from dielectric and 
thermal nature, using an existing analysis software. This proposal 
is based on the equipment physical structure and, after the 
identification of its most common damage units, a computational 
modeling is implemented using ATPDraw software. In order to 
validate the strategy, experimental analysis are made and 
correlated with the computational results under ideal and non-ideal 
supply. 
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1. Introduction
The increasing number of reimbursement requests of 
electrical and electronic equipment has recently received 
the attention of energy concessionaires, regulatory agencies, 
consumers and other government agencies. It is associated 
not only with the financial volumes involved but, above all, 
with the social impacts related with the requests, decisions, 
conflicts and other issues that involve the relationship 
between public distribution service concessionaires and 
their consumers. 

It is important to highlight the need for the development of 
systematized procedures, with balance between the use of 
computational resources coupled with laboratory tests, 
which, once combined, can produce reliable tools to support 
the decisions of the concessionaires regarding 
reimbursement requests. In this way, in order to minimize 
the companies' losses to consumers, as well as the quantity 
and high costs associated with the lawsuits, a strategy is 
proposed. In fact, the agreement or contestation of 
reimbursement requests submitted for analysis becomes 
extremely difficult, leaving to the concessionaires only the 
verification of the causal nexus and the assumption of the 
severity of the impacts of the event occurred on the claimed 
products. 

In order to provide an overview of this issue, Fig. 1 shows 
the main equipment requested, for a given distribution 
concessionaire in 2015, which is here identified as "A". 

Fig. 1. Main equipment claimed - data obtained from a distributor 
A 

It is possible to notice the importance of the computational 
modelling of electrical and electronic devices, and 
especially of LED televisions because they represent 
almost half of the reimbursement requests. 
In addition, according to [4], the analysis software does 
not have representative models of LED TV’s, which 
culminated in the proposal contained in this paper, 
allowing new potentialities for the analysis application. 

2. Identification and physical characteristics
of LED TV

Fig. 2 shows a commercial LED TV, as well as the main 
parts and electronic components present on the device. 
The power supply, according to [5] and [6], is cited as the 
most fragile unit to dielectric and thermal efforts. This 
justifies the further detailing done in sequence for this 
component, which corresponds, as widely known, to a 
commercial switched-mode power supply. 

(a) (b) 
Fig. 2. TV used in the studies: (a) equipment used (b) Internal 
details of the main components 



The frequently damaged components are located in the 
rectifier unit and the filter capacitor. Therefore, for the 
purpose of this work, the other units are considered in a 
simplified way as constant power consumption. This is an 
intrinsic property to the fact that such equipment is 
compatible with voltage supply with a wide range of 
variation, such as values between 90 V and 240 V. In this 
way, the model developed and implemented in the 
ATPDraw simulator is compatible with the simplified 
diagram shown Fig. 5. Further details of this representation 
can be found in [7]. 
 

 
Fig. 3. Modelagem do TV a LED no ATPDraw 

3. Computational Model and Validation 
 

Once the computational model has been established, its 
validation must, necessarily, be based on a correlation 
between the performances of the elaborated representation 
and, under similar conditions, experimental data. To do so, 
it was used a programmable source that allows the 
reproduction of voltage with the most different disturbance 
patterns. Theoretical studies were done concomitantly, 
which were compared with results obtained from the tests 
done in a controlled laboratory environment. 
The experimental and computational results are presented 
below. The other results will be covered in the full article, 
if accepted. 
 

 Case 1 – Ideal conditions 
 

This first experiment aims to evaluate the operation of the 
LED TV when it is supplied by a voltage with ideal 
standards. Thus, by applying a sinusoidal supply voltage of 
fixed amplitude with an effective value of 220V, we have 
the experimental results indicated in Fig. 4, which shows the 
waveforms of the supply voltage, the voltage already 
rectified in the bus CC and also the current involved in the 
process. It is observed that, as expected, the waveform of 
the current is shown with a high level of distortion, a fact 
that denotes a non-linear nature for this kind of load. 
 

 
Fig. 4. Supply voltage (blue), DC bus voltage (green) and input 
current (red) - Ideal and nominal supply - experimental results: - 
Case 01 

A similar study was carried out with the television model 
implemented in the simulator. It can be analysed in Fig. 5. 
 

(file TV_LED_Nominal.pl4; x-var t)  c:XX0113-XX0115     v:XX0017     v:XX0058     

3,2791 3,2958 3,3125 3,3292 3,3459 3,3626
-350,0

-262,5

-175,0

-87,5

0,0

87,5

175,0

262,5

350,0

-3

-2

-1

0

1

2

3

Tempo [s]

Te
ns
ão
 [
V
]

C
or
re
nt
e 
[A
]

 
Fig. 5. Supply voltage (blue), DC bus voltage (green) and input 
current (red) - Ideal and nominal supply - computational results 
- Case 01 

It is important to highlight the consonance between the 
computational results and the experimental data. 
 

4. Dielectric and Thermal limits 
 

In addition to the computational modelling study, the work 
advances to propose curves that represent the limits of 
dielectric and thermal efforts for the LED TV. These 
results were obtained through destructive tests in fully 
controlled and appropriate laboratories. 
 

5. Conclusion 
 

In this work, a agreement between the answers obtained 
by the method  and the experimental data is verified, fact 
that ratifies the qualitative and quantitative questions of 
the proposed model and implemented computationally. 
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