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RESUMO

A correta caracterizagao das curvas de carga dos consumidores conectados as redes elétricas,
notadamente no segmento de baixa tensdo, ¢ de fundamental importancia para o planejamento
estratégico das distribuidoras de energia elétrica. Adicionalmente, essa caracterizagao,
representada de forma pratica através das tipologias de curvas de carga, é utilizada pela ANEEL
visando o estabelecimento de métodos regulatérios para a formacdo de precos aos
consumidores, contemplando aspectos como qualidade do fornecimento, assim como a
determinagdo dos coeficientes de perdas referentes aos transformadores, circuitos de baixa
tensdo e ramais de ligacdo das unidades consumidoras. Nesse contexto, o modelo atual de
caracterizacdo da carga para os sistemas de distribuicdao de energia elétrica considera apenas as
poténcias ativa e reativa na frequéncia fundamental, sendo que esse processo € realizado através
de campanhas de medic¢do, cujas diretrizes sdo estabelecidas pela ANEEL através do Mddulo 2
do PRODIST — Planejamento da Expansao do Sistema de Distribui¢do. Porém, a consideracao
de curvas de carga contemplando apenas a frequéncia fundamental do sistema nao reflete o
perfil real das cargas elétricas que constituem atualmente os sistemas de distribui¢do, uma vez
que a quase totalidade dessas cargas possuem caracteristicas de ndo-linearidade em relacao a
tensdo imposta, resultando na inje¢do de correntes harmonicas nas redes elétricas. Diante desse
contexto, o objetivo deste trabalho ¢ identificar as componentes harmonicas presentes nas
cargas residenciais e definir a curva de carga tipica, em termos de amplitude e angulo de fase,
das diferentes componentes harmoénicas de corrente injetadas pelas unidades consumidoras
residenciais. Para o atingimento desse objetivo, foi realizada uma campanha de medidas que
contemplou os pardmetros referentes a corrente harmdnica em uma grande empresa de
distribuicdo de energia elétrica. Assim, de posse dos registros de medi¢do (memorias de massa)
associados a quase quinhentas unidades consumidoras residenciais, cada qual monitorada
através de medidores digitais, por um periodo minimo de sete dias consecutivos, realizou-se o
tratamento dos dados disponiveis e, posteriormente, a aplicagao da técnica de agrupamento de
clusters, denominada k-means, visando a caracterizagdo das curvas tipicas das cargas
harmdnicas residenciais. Os resultados obtidos possibilitaram a caracterizagdo temporal do
sentido e da intensidade do fluxo harmonico nos ramais de ligacdo de consumidores de baixa
tensdo residenciais devidamente estratificados em diferentes classes de consumo, contribuindo,
consequentemente, para um novo modelo de caracterizagdo da carga, segundo o qual ¢
identificada a tendéncia de um maior volume de injecdo de componentes harmonicas na rede

de distribuicdo por consumidores com maior poder aquisitivo. Por fim, com base nessa



caracterizagdo, foram calculadas as perdas técnicas de um determinado alimentador de
distribuicdo em média tensdo considerando-se dois cendrios distintos: (i) consideracdo apenas
das tipologias de carga na frequéncia fundamental e (ii) consideragdo das tipologias de cargas
nas frequéncias fundamental e harmonicas. Os resultados obtidos evidenciaram a importancia

da tipologia de cargas harmodnicas no ambito dos sistemas de distribuicdo de energia elétrica.

Palavras-chave — caracterizacdo da carga, tipologia harmonica de carga residenciais, técnica

de agrupamento, distor¢do harmonica, campanha de medicdes.



ABSTRACT

The correct characterization of the load curves of consumers connected to electric grid,
especially in the low voltage segment, is of fundamental importance for the strategic planning
of electric energy distributors. Additionally, this characterization, represented in a practical way
through the typologies of load curves, is used by ANEEL aiming at the establishment of
regulatory methods for the formation of prices to consumers, contemplating aspects such as
quality of supply, as well as the determination of loss coefficients referring to transformers, low
voltage circuits and connection branches of consumer units. In this context, the current load
characterization model for electric energy distribution systems considers only active and
reactive powers at the fundamental frequency, and this process is carried out through
measurement campaigns, whose guidelines are established by ANEEL through the Module 2
of PRODIST — Distribution System Expansion Planning. However, the consideration of load
curves contemplating only the fundamental frequency of the system does not reflect the real
profile of the electrical loads that currently constitute the distribution systems, since almost all
these loads have non-linear characteristics in relation to the imposed voltage, resulting in the
injection of harmonic currents in the electrical grids. Given this context, the objective of this
work is to identify the harmonic components present in residential loads and define the typical
load curve, in terms of amplitude and phase angle, of the different harmonic components of
current injected by residential consumer units. In order to achieve this objective, a measurement
campaign was carried out that contemplated the parameters referring to the harmonic current in
a large electric energy distribution company. Thus, with the measurement records (mass
memories) associated with almost five hundred residential consumer units, each monitored
through digital meters, for a minimum period of seven consecutive days, the available data was
processed and, subsequently, the application of the cluster grouping technique, called k-means,
aiming at the characterization of typical curves of residential harmonic loads. The results
obtained allowed the temporal characterization of the direction and intensity of the harmonic
flow in the connection branches of low voltage residential consumers properly stratified in
different consumption classes, contributing, consequently, to a new model of load
characterization, where a trend of greater injection of harmonic components into the distribution
network by consumers with greater purchasing power. Finally, based on this characterization,
the technical losses of a given medium voltage distribution feeder were calculated considering
two different scenarios: (i) consideration only of load typologies at fundamental frequency and

(i1) consideration of load typologies at fundamental and harmonic frequencies. The obtained



results evidenced the importance of the typology of harmonic loads in the scope of the electric

energy distribution systems.

Keywords — load characterization, residential load harmonic typology, clustering technique,

harmonic distortion, measurement campaign.
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1 INTRODUCAO

A matriz energética brasileira, com o decorrer dos anos, vem passando por uma
transformagdo em que o consumo residencial vem aumentando o seu percentual
gradativamente. Esse aumento se intensificou ainda mais com o cenario relacionado a
covid-19 que se iniciou no Brasil nos meses iniciais de 2020, o que estimulou o trabalho
em casa.

De acordo com a Figura 1, verifica-se que desde 2004 o consumo da classe
residencial aumentou cerca de 8%, demonstrando assim o seu crescimento em relacao as

outras classes [1].

CONSUMO MEDIO POR CLASSE - 2004 CONSUMO MEDIO POR CLASSE - 2010

Outros 14,28% — Qutros 14,3% —

Comercial 14,97% —— Comercial 16,66% —— — Industrial 43,22%

— Industrial 47,1%

Residencial 23,65% Residencial 25,82% —/

CONSUMO MEDIO POR CLASSE - 2018

Outros 15,74% —,

~— Industrial 36,16%

CONSUMO MEDIO POR CLASSE - 2020

Outros 15,51% —,

Industrial 35,4%

Comercial 17,56% —

Comercial 18,84%

Residencial 29,26% — Residencial 31,53% —

Figura 1 - Evolucao do consumo médio por classe /1]

Esse crescimento no ambito residencial e a necessidade de buscar a otimizac¢ao dos
recursos energéticos — a qual passou a ter um grande incentivo a partir dos anos 2000
devido a escassez hidrica — impulsionou o Programa Nacional de Conservacao de
Energia Elétrica (PROCEL), cuja finalidade, através de um selo especifico, ¢ ser uma
ferramenta que permita aos consumidores de energia conhecer os equipamentos mais
eficientes [2].

O selo PROCEL trouxe a busca pela eficiéncia e otimizacdo do uso do recurso

energético. Para atingir esse objetivo, um dos principais caminhos foi o desenvolvimento



das cargas eletronicas. Porém, o fato dessas cargas serem tipicamente nao lineares, além
de auxiliar na economia do consumo de energia, gera disturbios na rede de distribui¢do
de energia elétrica, os quais provocam, dentre outras coisas, distor¢des nas formas de
onda das correntes e tensoes elétricas.

Sendo assim, a presenca de componentes harmodnicas nas redes elétricas ¢
caracterizada por formas de onda de tensdo e corrente com caracteristicas ndo senoidais,
pois, além da frequéncia fundamental, essas grandezas sdo constituidas também por
frequéncias multiplas inteiras de 60 Hz, levando ao aumento do valor eficaz e,
consequentemente, alterando a caracterizacdo da carga quando da avaliacdo da corrente
elétrica circulante em cada unidade consumidora.

Ao se analisar a caracterizagdo da carga com as normas vigentes € com as
literaturas atuais, constatou-se que existem varias modelagens de tipologias de curva de
cargas. Entretanto, todas essas modelagens definem a sua aplicagdo somente no ambito
da frequéncia fundamental e ndo contabilizam as frequéncias multiplas inteiras da
fundamental.

A defini¢do da tipologia das cargas ¢ essencial para o célculo da tarifa elétrica, para
a apuragdo das perdas técnicas, para a analise da qualidade da energia elétrica e para o
planejamento da expansao da rede elétrica.

Para este trabalho adotou-se até a vigésima quinta ordem harmoénica devido ao
grande volume de dados estudado o que impacta no tempo de processamento
computacional e na analise dos dados, outro ponto, ¢ que a magnitude para frequéncias
acima da vigésima quinta ordem ndo representa valores que possam impactar
consideravelmente no sistema elétrico de distribuicao.

Portanto, este trabalho tem como objetivo principal caracterizar o perfil de carga
residencial, construindo tipologias que contemplem até a vigésima quinta harmdnica em
cada fase da rede distribuig¢do e, dessa forma, reflitam o comportamento da carga em
termos de amplitude e angulo de fase em todos os horédrios do dia, devidamente

segregados em dias tteis, sabados e domingos.

1.1. CONTRIBUICOES E OBJETIVOS

Com a contextualizagdo acima, este trabalho visa construir a tipologia por fase da
poténcia ativa e reativa e das correntes harmonicas até vigésima quinta ordem e avaliar o

acréscimo que as componentes harmdnicas promovem na corrente eficaz, resultando no



incremento das perdas técnicas, assim como no montante de uso do sistema de
distribuicao.

Para desenvolver a caracterizacao do perfil de carga foi realizada uma campanha
de medigao de consumidores residenciais em uma grande concessiondria de distribui¢ao
de energia elétrica, a qual, além de contemplar a poténcia ativa na frequéncia fundamental
segregada por fase, contém dados de poténcia reativa por fase e correntes harmonicas em
termos de amplitude e angulos de fase.

Para conseguir atingir o objetivo, além da campanha de medidas foram realizados

0s seguintes passos:

e Validacao dos dados.

e Definicdo de um ciclo de sete dias de leituras de dados, com 1008 registros
validos.

e (Calculo da energia média mensal de consumo para enquadramento.

e Segregacdo dos dados em dias uteis, sdbado e domingo.

e Definicdo de uma técnica de agrupamento.

e Construgdo das tipologias com a técnica de agrupamento definida.

Ap0s o tratamento dos dados, foi possivel o desenvolvimento das seguintes agdes:

e Aplicacdo da metodologia para construcao das tipologias.

e Avaliacdo do fluxo de poténcia ativa e reativa na frequéncia fundamental.

e Analise do sentido do fluxo das correntes harmonicas (fonte-carga ou
carga-fonte).

e Avaliacdo da participagdo de consumidores em diferentes classes de
consumo na composi¢ao das correntes harmdnicas.

e Avaliacdo da contribuicao das correntes harmonicas no valor eficaz das

correntes.

e Estimativa do impacto das correntes harmonicas nas perdas técnicas.



1.2. ESTADO DA ARTE

O tema abordado demonstra a sua importancia quando da analise do processo de
caracterizacgdo de carga apresentado em [3], no qual verifica-se uma secdo especifica que
define as diretrizes para as empresas de distribui¢do de energia caracterizarem a carga de
seus consumidores € o carregamento de suas redes e transformadores oriundas de
campanhas de medi¢do. Nessa secdo sdo definidas a periodicidade das campanhas de
medidas e a estratificagdo dos consumidores, além de citar o documento que descreve os
requisitos minimos dos sistemas de medigao.

Ja em [4] sdo especificados os requisitos minimos dos sistemas de medi¢do para a
constru¢ao das curvas de cargas e, neste caso, a regulamentacdo vigente define como
medidas de apuracdo a demanda ativa e reativa integralizadas em intervalos de 15 ou 5
minutos. Também ¢ determinado o protocolo com o qual os medidores devem ser
providos. Fica evidente que nessas especificacdes ndo ¢ obrigatoério medir as correntes
harmonicas para composi¢ao da corrente eficaz.

Em relagdo aos protocolos estabelecidos, esses se baseiam nos padrdes IEC 61000-
4-7 [5] e IEC 61000-4-30 [6] e as orientacdes contidas nesses documentos sdo
amplamente difundidas para o monitoramento das distor¢des harmdncias nas instalagdes
elétricas. Porém, essas diretrizes sdo especificas para a amplitude das grandezas
envolvidas, ndo contemplando a andlise dos respectivos dngulos de fase. Nesse sentido,
uma vez que ndo ha padrdo nacional, ou mesmo internacional, que forne¢a um
procedimento de célculo para a agregagdo dos angulos de fase das componentes
harmonicas através de medig¢des, encontrou-se na literatura a metodologia de agregacao
temporal dos dngulos de fase apresentada em [7], a qual foi embarcada nos medidores
utilizados na campanha de medidas realizada no ambito deste trabalho de pesquisa.

Com vistas a entender a necessidade de construir a tipologia de curvas de carga
contemplando as componentes harmonicas, em [8] ¢ demonstrado como as componentes
harmodnicas contribuem na poténcia ativa, impactando, consequentemente, no
faturamento dos consumidores e nas perdas técnicas da distribui¢ao. O impacto financeiro
em relacdo as perdas técnicas no faturamento das distribuidoras ¢ analisado em [9], onde
se demonstra que essa parcela de contribui¢do das componentes harmdnicas sdo muito
significativas, totalizando dezenas de milhdes de reais anualmente para uma Unica

distribuidora de energia elétrica.



Cabe ressaltar que a preocupacdo com as cargas harmodnicas, assim como a
necessidade de eliminagdo das distor¢des associadas, ¢ um tema de grande relevancia
desde a década de 60 do século XX, confome mostrado em [10], onde se apresenta uma
técnica para eliminagdo da terceira e quinta harmodnicas presentes nas forma de onda de
tensao. A presencga de harmonicas nas cargas residenciais vem ganhando destaque com o
passar dos anos. Em [11] é apresentado um trabalho no sentido de analisar o
comportamento de cargas tipicas no ambiente residencial para verificar o comportamento
destas como fonte de corrente ou fonte de tensdo harmonica. Em [12], os autores tentam
prever o comportamento das cargas e a variacdo das amplitudes das correntes harmdnicas
em varias cargas residenciais. Ja em [13] ¢é feita a caracterizacdo harmoénica de varios
dispositivos residenciais e ¢ possivel constatar a distor¢do harmoénica que cargas
especificas provocam na corrente elétrica. Em todos os casos citados, em relagdao a
caracterizacdo das cargas harmonicas, fica evidente que o que se tem bem definido na
literatura ¢ a modelagem da magnitude. Porém, somente em [7], conforme ja citado, foi
possivel estabelecer os angulos das componentes harmonicas para determinar o sentido
do fluxo destas correntes.

Outro ponto relevante sdo os parametros atuais para célculo de faturamento de
energia elétrica. O Instituto Nacional de Metrologia (Inmetro), em [14], regulamenta o
calculo de consumo de energia elétrica tomando como base somente a tensao e a corrente
na frequéncia fundamental, ou seja, considerando apenas condi¢des ideais de operacdo e
ndo contabilizando a contribui¢do das componentes harmonicas.

Conforme ja visto em [8], as correntes harmonicas impactam no faturamento de
consumo de energia elétrica, no calculo de perdas técnicas e na avaliagdo da qualidade de
energia elétrica. Ainda assim, atualmente, essas componentes sdo analisadas somente em
relacdo a qualidade da energia elétrica. A ANEEL, atraves de [15], estabelece limites para
as distor¢des harmonicas de tensdo, porém nao estabelece limites para as distor¢des
harmonicas de corrente.

Considerando-se que a realidade atual contempla cargas residenciais com uma
acentuada composicdo harmonica, entende-se ser fundamental a consideragao da
presenca destas na caracterizac¢do da carga.

Sendo assim, quando se fala em construgdo de tipologia de curvas de cargas, ¢
preciso entender como surgiu essa necessidade, pois apesar de ter sido relatada a
regulamentacdo atual em [3], esta ndo deixa claro como essa necessidade ficou

evidenciada.



O ponto de partida em relagdo as curvas tipicas ¢ a formagao de agrupamentos de
consumidores com curvas de carga semelhantes o que, portanto, caracteriza um
comportamento comum relativo ao consumo de energia elétrica. Em [16] o autor trabalha
a construcao de curvas tipicas para aprimorar o sistema de estrutura tarifaria de energia
elétrica, onde o principal foco ¢ conseguir agrupar consumidores similares. Ja em [17],
sdo citadas as campanhas de medidas que ocorreram nas distribuidoras de energia elétrica
no Brasil no ano de 1985 com a intencdo de tracar o perfil de demanda do sistema elétrico.
O artificio utilizado para construir as tipologias ¢ demonstrado em [18], no qual dois
métodos computacionais foram utilizados, Método das Nuvens Dindmicas — NUDYC
— e 0 Método de descrigdo e classificagdo ascendente hierdrquico — DESCR2. Em [19]
alguns algoritmos de agrupamentos, além do NUDYC e do DESCRZ2, sdo apresentados e
também podem ser utilizados para a construcao das tipologias.

Com essa variedade de algoritmos, a escolha do que melhor ird atender as
demandas de agrupamento e a constru¢do da curva tipica ficou esclarecida em [20],
quando os autores fizeram uma analise das principais técnicas de agrupamento (K-Means,
Ward, NUDYC-DESCR2, rede Kohonen e classificagdo fuzzy) e concluiram que a
diferenca nos resultados apresentados pelos métodos ¢ irrelevante e que os resultados
apresentados foram satisfatorios.

Como todas as técnicas analisadas em [20] apresentam resultados satisfatorio,
decidiu-se utilizar nesse trabalho o método K-Means, por ser uma das mais simples e
conhecidas técnicas de agrupamento.

Por fim, diante do que foi apresentado, nota-se que o perfil de carga residencial
estd contemplado com diversas componentes harmoénicas e atualmente ndo se tem a
caracterizagdo da carga ou construcdo da tipologia das curvas de cargas considerando o
modulo e o angulo das correntes harmodnicas. Portanto, a defini¢ao dessas tipologias trara
beneficios para os estudos de perdas técnicas, da qualidade da energia elétrica, assim

como do planejamento do sistema elétrico.

1.3. ESTRUTURA DA DISSERTACAO

Esta dissertacdo estd organizada da seguinte forma:

1.3.1 O capitulo 1 desta dissertacdo inicia-se com a introdu¢do ao assunto,

contextualizando e destacando a importancia do tema. Além disso, sdo



1.32

133

1.3.4

1.3.5

apresentados as contribui¢des € 0s objetivos principais. E, por fim, tem-
se o Estado da Arte, em que sdo apontadas referéncias de trabalhos e
teorias relevantes da area que contribuiram para a constru¢do dessa
dissertacgao.

O capitulo 2 traz a fundamentagao teodrica, apresentando os principais
conceitos para compreender a metodologia, além de equacdes e teorias
que ajudam na interpretagdo dos resultados obtidos. Com esse capitulo
¢ possivel assimilar o conhecimento necessario referente aos temas
abordados e, portanto, auxiliando o leitor na percep¢ao dos assuntos
discutidos neste trabalho.

O capitulo 3 demonstra passo a passo a metodologia desenvolvida para
a construcdo das curvas tipicas. Nesta se¢do ¢ discutida a metodologia
para definir a campanha de medi¢ao comparando com os fundamentos
estabelecidos pela ANEEL. Concluido o processo de medicao e coleta
de dados, ¢ apresentada a parte de tratamento e validagdo das
informagcdes e, em sequéncia, ¢ exposto o uso da técnica de
agrupamento e o conceito de agregacao de valores para obter a tipologia
com valores de hora em hora.

O capitulo 4 apresenta os resultados obtidos com a aplicagdo da
metodologia desenvolvida. Neste capitulo € visto a construgdo das
principais tipologias. Além disso, ¢ feito um comparativo das curvas
tipicas por faixa de consumo e suas contribuigdes para o valor eficaz da
corrente, ¢ por fim, tem-se uma aplicacdo pratica das tipologias
desenvolvidas no célculo das perdas técnicas em um alimentador de
distribuicao em média tensao.

O capitulo 5, por sua vez, apresenta as conclusdes do trabalho

desenvolvido.
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2 FUNDAMENTOS TEORICOS

Este capitulo expde conceitos e fundamentos tedricos que sdo utilizados para o
entendimento do assunto e o desenvolvimento da metodologia. O foco ¢ apresentar
conceitos que serdo uteis para facilitar a compreensao da pesquisa € a demonstracao dos
resultados alcangados. Para isso, sdo expostas informacdes relacionadas a distor¢ao
harmoénica, demonstrando a definicdo das correntes harmonicas e os tipos de cargas
residenciais que geram harmonicos na rede de distribuigao.

Outro ponto de destaque ¢ a analise da modelagem da carga com a participagdo das
correntes harmonicas e os parametros regulatorios existentes atualmente no Brasil. Além
disso, ¢ feita uma simulagdo de uma carga responsavel por gerar correntes harmonicas na
rede de distribuicdo, ¢ retratada a metodologia para caracterizagdo da carga seguindo os

padrdes regulatdrios e, por fim, sdo apresentados os conceitos relacionados as teorias de

agrupamentos.

2.1. DISTORCAO HARMONICA

Como um dos objetivos € adicionar na caracterizagdo da carga as componentes
harmonicas, esta se¢ao traz defini¢cdes relacionadas as harmonicas e suas contribuigdes
para a corrente elétrica fundamental. O conceito de frequéncia fundamental ¢,
simplesmente, uma corrente em frequéncia de 60 Hz e através desse conceito € definido
que as correntes harmonicas sao de frequéncia multiplo inteiro de 60 Hz.

Quando se tem uma corrente elétrica na qual consta a frequéncia fundamental e a
contribuicdo de componentes de frequéncia multiplo inteiro de 60 Hz, temos uma forma
de onda distorcida, o que gera a denominagdo distor¢do harmoénica. Para conseguir
analisar o sinal elétrico com as componentes harmoénicas, no dominio da frequéncia,
utiliza-se a séria de Fourier que ¢ um artificio matematico que decompde a forma de onda

em varios sinais senoidais com suas frequéncias especificas.
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60 Hz
(h=1)

+ 180 Hz

|’\/\/\/\/\/\/ (h=23)

- 300 Hz
I/\/\/\/\/\/\/\/\/\/\ (=5

- o 420 Hz
MAWWWWWWW -+ 2 7)

* 540 Hz

660 Hz
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& 780 Hz
(h=13)

Figura 2 - Representagdo de uma forma de onda distorcida com série de Fourier /21]

A Figura 2 mostra a decomposi¢do de um sinal distorcido seus respectivos sinais
senoidais. Para analise de circuitos elétricos € preciso trabalhar cada sinal separadamente,

conforme pode ser visto na Figura 3.

I

—

_—
‘uﬂlC-) Zf“’ﬂ + nse;
]

Figura 3 - Analise de circuitos no dominio da frequéncia /22/

L(nwy)

Até o momento viu-se apenas o conceito de série de Fourier, agora ¢ apresentado
a equacao (2.1) que ¢ aplicada para representar uma funcao periddica nao senoidal em
termos de senos, cossenos ou uma combinagao destes, conhecida como a soma infinita

das fungdes seno e cosseno.

f(t) =ay+ Z(ancos nwot + by,sen nwyt) .1)

n=1

Em que:
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ao — valor médio dado por a, = % ) OT f(t)dt, sendo T o periodo da onda, dado por
T = % em que f ¢ a frequéncia em Hz;

an— ¢ a amplitude de cada frequéncia harmonica dos termos cosseno, que sao dados
por a, = ;fOTf(t)cos nwotdt;

bn — € a amplitude de cada frequéncia harmonica dos termos do seno, que sdo dados
por b, = ;fOTf(t)Sen nwotdt;

o — frequéncia fundamental, em rad/s, e;

n — é a ordem harmonica.

Outra forma de representar a fun¢ao da soma infinita das fungdes seno e cosseno ¢

a forma amplitude-fase que pode ser visto na equacao (2.2).

(0]

f@®) =40+ Ay cos (nwot + @p) (2.2)

n=1

Ao — valor da componente continua do sinal;
An — amplitude na frequéncia fundamental e harmonicas;

¢n — angulo de fase das componentes fundamental e harmonicas.
2.2. CARGAS FONTE DE HARMONICOS

Na se¢do anterior definiu-se distor¢cdo harmonica e a aplicacdo da série de Fourier
para identificar as frequéncias que compdem um sinal distorcido. Agora, segue-se no
sentido de analisar as cargas responsaveis pela geracao de correntes harmdnicas.

Sabe-se que as cargas elétricas podem ser consideradas lineares e nao lineares. As
primeiras sdo aquelas nas quais, ao se aplicar uma tensdo sobre as mesmas, a forma de
onda da corrente resultante serd uma réplica da forma de onda da tensdo (ainda que
defasada), mantendo-se uma relacdo de linearidade entre elas. A Figura 4 ilustra a

caracteristica v-i para uma carga do tipo linear.
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Figura 4 — Caracteristica v-i de uma carga linear

A Figura 5, por sua vez, apresenta o comportamento de uma carga nao-linear
quando da aplicacdo de uma tensao perfeitamente senoidal sobre a mesma. Nesse caso,
devido ao comportamento ndo-linear da carga, a forma de onda da corrente resultante ¢
distorcida, caracterizando, dessa forma, a geragdo de componentes harmonicas. Observa-

se, nesse caso, que a caracteristica v-i ndo € mais uma reta.

I(t)

? Resistor nao-linear

V(t)

Figura 5 - Distor¢ao da corrente provocada por uma carga ndo-linear — adaptado de [21]

Como forma de evidenciar a presenca de cargas com caracteristicas ndo-lineares
no sistema elétrico, sdo apresentados, no que segue, alguns dispositivos muito comuns no

dia a dia dos consumidores residenciais.
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2.2.1.CARGAS DE ILUMINACAO

A andlise do comportamento da corrente elétrica em vérios tipos de lampada, em

que ¢ aplicada a tensdo nominal de cada equipamento ¢ verificada na Figura 6. Nela, ¢

apresentada a forma de onda da tensdo com a correspondente da corrente [13].

Figura 6 - Forma de onda da tensdo e corrente: (a) Lampada incandescente; (b) Lampada fluorescente
compacta; (¢) Lampada LED-A; (d) Limpada LED-B; (e) Lampada LED-C; (f) Limpada LED-D; (g)

(a

(c

(e

(8
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E 05
<

o P S
g T A 4{/,1
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]
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]
& o
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E)
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2917
3333

Lampada LED-E; (h) Lampada LED-F /73]

Na Figura 6, fica evidente o comportamento ndo linear das lampadas do tipo

fluorescente compacta e LED.

Na Figura 7 tem-se o espectro harmonico das lampadas ensaiadas considerando até

a 25% ordem harmonica, sendo possivel constatar ordens com contribuicdo para a

amplitude da corrente elétrica acima de 90%.

Amplitude (%)
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5 7

Ordem Harmdnica

Ui
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BLEDC

WLEDE

BFLC

OLED-B

WLEDD

BLEDF

i

Figura 7 - Espectro harménico das lampadas /73]
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2.2.2.OUTRAS CARGAS

Para esta se¢do sdo apresentados alguns dispositivos que compdem as cargas
residenciais e que foram avaliados os seus comportamentos em [13], referente a
contribui¢cdo em termos de componentes harmonicas.

Foram avaliados quatro equipamentos: Geladeira, TV LED 32”, Micro-ondas e

Monitor 227, conforme pode ser visto na Figura 8.

Corrente

TV LED 32"

10
2 2os
3 Y
(@ 2 ERL
£- £ -0s
< <
- -10
10
z Zos
L3 ]
(b) 3 3 00
B s
2 E -05
< <
% -10
g8 5 % %8 B 8 8 & A
€ & & o 9§ 4 9 2
Tempo (ms) Tempo (ms)

Figura 8 - Forma de onda da tensdo e corrente: (a) Geladeira; (b) Micro-ondas; (¢) TV LED 32"; (d)
Monitor 22" [13]

Os quatros equipamentos avaliados contribuem para a geracdo de harmonicos,
ficando em destaque a TV LED 32” e 0 monitor 22” que sdo os dispositivos com um alto
percentual de distor¢ao.

Por fim, temos os espectros de cada equipamento com a sua contribui¢do,

principalmente nas ordens impares, nas componentes harmonicas na Figura 9.

100

B Gelzdeira
50

@ Micro ondas

80 ETVLED

W Monitor

50

40

Amplitude (%)

30

20

10

3 5 74 9 11 13 15 17 19 21 23 25
Ordem Harmonica

Figura 9 - Espectro harmonico dos equipamentos /73]
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2.3. ANALISE DAS GRANDEZAS ELETRICAS COM COMPONENTES HARMONICAS

Uma vez apresentados alguns dispositivos responsaveis pela sobreposicao de
correntes harmoénicas na corrente eficaz, avalia-se agora o impacto dessas componentes
nas grandezas elétricas como valor eficaz, poténcia ativa e o calculo da distor¢ao

harmonica.
2.3.1.VALOR EFICAZ (RMS)

Para calcular o valor eficaz ou RMS (Root Mean Square) de um sinal periddico de
corrente ou tensdo, ¢ preciso relaciona-lo com a poténcia dissipada em uma resisténcia.
Através da equagao da poténcia (2.3) € possivel obter o valor médio dissipado em

corrente continua (Pmedc) numa resisténcia.

VRZMS
Preac = T =R X II%MS 2:3)

O valor eficaz ¢ o valor de uma corrente continua que produz a mesma dissipagao
de poténcia que a corrente periddica.

Na equagdo (2.4) ¢ calculada a poténcia instantanea dissipada em uma resisténcia
e nas equagoes entre (2.5) e (2.7) ¢ demonstrado o calculo da poténcia média dissipada

por um sinal periddico (Pmedp).

V2t

p) =2 = iz @
1 T
Preap = Tf p(t)dt (25)
0
1 (T -

Prcap = 7 f R x i2(t)dt 2.6)

0

T

1
Pmeap = R? J i2(t)dt (2.7)
0
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Igualando as duas equagdes de poténcia média Pmedc € Pmedp, tem-se o
desenvolvimento para o calculo do valor eficaz da corrente (Irms) em fungdo da corrente

de pico do sinal periddico (Im), conforme pode ser visto em (2.8) a (2.13).

Preac = Pmeap (2.8)
1 T
R X Igys = R—f i%(t)dt 2.9)
T J
1 T
Ipys = —f i2(t)dt (2.10)
T J
i(t) = I,sen(wt) @2.11)
1 T
Ipys = Tf (Ipsen(wt))?dt (2.12)
0
Im
Igms = —= (2.13)
RMS = 5

Esse mesmo desenvolvimento vale para o calculo da tensdo eficaz (Vrwms).

Portanto, o calculo da tensdo eficaz em func¢do da tensdo de pico (Vm) € dado por (2.14).

Veus = (2.14)

SIS

Apds compreender o calculo dos valores eficazes para ondas senoidais perfeitas,
vamos, agora, adicionar a contribui¢do das componentes harmonicas no valor eficaz da

corrente. E, para isso, as equagdes de (2.15) a (2.20) trazem o desenvolvimento.

1 T
Ipys = _J 12(t)dt (2.15)
T J
i(t) =1y + Lijsen(wt + @q) + Z Iymsen(hwt + @) (2.16)
h=2



18

17 @
Ipms = \/Ff (Iy + Iipsen(wt + @) + Z Imsen(hwt + @y))%dt (2.17)
0 h=2

2 2

I o /]
Iooe= |12 4 (ﬂ) n Z (M) (2.18)
RMS 0 \/E h=2 \/E

| Bt X lim (2.19)
IRMS - IO + 2
Iams = |12+ 12 + Eh_zzg (2.20)

Em que:

Io — Componente de corrente continua;
Iim — Corrente de pico da fundamental;
Ihm — Corrente de pico das harmdnicas;
I; — Corrente eficaz da fundamental;

I — Corrente eficaz das ordens harmonicas.

O mesmo desenvolvimento feito para a corrente vale para a tensdo. Portanto, a
equagdo (2.21) representa o calculo do valor eficaz da tensdo com a presenga de

harmonicos.

Vems = |V§ + Vi h_ZVh2 21)

Em que:
Vo — Componente de tensdo continua;
V1 — Tensao eficaz da fundamental;

Vi — Tensdo eficaz das ordens harmonicas.

Com as equagdes (2.20) e (2.21) € possivel mensurar o acréscimo das componentes
harmdnicas no valor eficaz da corrente e da tensdo e, portanto, alterando os valores de

consumo e perdas, além de impactar na qualidade da energia.
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2.3.2.CALCULO DE POTENCIA

O método de calculo do valor eficaz da corrente e da tensdo na presenga de
harmoénicos foi apresentado na se¢do anterior. Com essa informagao, podemos trabalhar
nos conceitos de calculo de poténcia para ondas distorcidas de tensao e corrente.

O método utilizado nesta dissertagdo para calculo de poténcia em condig¢des
distorcidas ¢ o abordado por [8] e [23]. Nesse sentido, vamos considerar nas equacdes de
calculo da corrente e tensdo eficaz (2.20) e (2.21) apenas os sinais periddicos, conforme

pode ser visto nas equagoes (2.22) e (2.23).

Iiys =If +1If; onde:If = z I (222)
h=z1

Vius =VE+V? onde: VP = z 143 (2.23)
hz1

Agora que se tem a tensdo e a corrente eficaz com participagdo das componentes

harmonicas, € possivel aplicar a equagdo da poténcia (2.24) e calcular a poténcia aparente

(S).

S = VRMS X IRMS (224)

Na equagdo (2.25) eleva-se os termos do calculo da poténcia ao quadrado.

Substituindo as equagdes (2.22) e (2.23) em (2.25), tem-se (2.26).

S2= W2+ VH XU+ 1F) (2.26)

Desenvolve-se (2.26) através das equagdes de (2.27) e (2.28).
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S% = (V1)? + (ViIn)? + (Val)? + (Vilp)? (2.27)

S§?2 =852+ D? + D2 + S¢ (2.28)

O primeiro termo ¢ a poténcia aparente na frequéncia fundamental (S1), conforme

(2.29)a (2.31).

S, = /Plz + Q? (2.29)

P, = Vil cosp, (2.30)

Q1 = Vil;seng, (2.31)

Os demais termos sdo a poténcia aparente ndo fundamental (Sn), conforme (2.32)

a (2.38)).

S, = |D? + D§ + S (2.32)

D, =V, = V; X z 1}% (2.33)
h=#1
Dy =Vplh =1 Z Vi (2.34)
h#1

Sp = Vplp = \jz Vi x \/Z I (2.35)
i

Sy = /P,f + Q2 (2.36)

h=1 h=1
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Qn = Z Qn = Z Vilpsengy (2.38)

h=#1 h=1

Em que:

D1 — poténcia de distor¢ao da corrente;

Dv — poténcia de distor¢do da tensdo;

Sh — poténcia aparente harmonica;

P1 — poténcia ativa na frequéncia fundamental;

Qi1 — poténcia reativa na frequéncia fundamental;

P — poténcia ativa harmonica;

Qn — poténcia reativa harmonica;

¢1 — angulo entre a tensdo e a corrente fundamental;

¢n — angulo entre a tensdo e a corrente da componente harmonica de ordem h.

Avaliando os termos que compdem a poténcia aparente (S), é verificado que ela é
composta por quatro termos: poténcia aparente na frequéncia fundamental (S1); poténcia
de distor¢do da corrente (Dy); poténcia de distor¢do da tensdo (Dv) e poténcia aparente
harmonica (Sp). Desses, os que contribuem efetivamente para o consumo de energia e
perdas elétricas sdo Si e Sp; Os demais termos causam distor¢ao no sinal de poténcia,
porém o valor médio ¢ nulo. A prova disso esta no fato que a integral do produto de duas
fungdes senoidais de diferentes frequéncias harmodnicas ¢ sempre igual a zero quando

considerado um periodo completo da frequéncia fundamental.
2.3.3.CALCULO DE DISTORCAO HARMONICA

Para o célculo da distor¢ao harmonica de uma onda, € preciso conhecer os valores
de tensdo ou corrente eficaz tanto da fundamental quanto de todas as ordens que compdem
o sinal distorcido. Com esses valores disponiveis, ¢ utilizado o indicador de distor¢do
harmonica total (DHT) para calcular o desvio total de uma onda distorcida da tensao e/ou

da corrente em relagdo a componente de frequéncia fundamental.

Va1 Vi (2.39)

DTT, = =7
1
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VZhe1lf

DTT, =
I

Em que:

DTT: — distor¢cao harmonica total da corrente;

DTTv — distor¢ao harmdnica total da tensdo;

(2.40)

Com as equagoes (2.39) e (2.40) € possivel medir o grau de distor¢ao de uma onda

em relacdo a sua fundamental. O DTT ¢ o indice utilizado para indicar o percentual de

conteudo harmoénico existente no sinal.

2.4. APLICACAO DOS CONCEITOS

Nesta secdo ¢ realizada a aplicacdo de alguns conceitos que foram apresentados

nas se¢oes anteriores. Considera-se um circuito com uma fonte de tensdo nao senoidal

sendo aplicada numa resisténcia com um diodo em série. Portanto, além da fonte de

tensdo com presenca de harmodnico, tem-se uma carga ndo linear. Para realizar a

simulagdo e aplicar os conceitos, utilizou-se o software Matlab®.

A Figura 10 apresenta o circuito simulado. J& a Tabela 1 apresenta os dados

utilizados. Com essa simulagdo ¢ calculada a poténcia com a contribuicdo das

componentes harmonicas até quinta ordem, utilizando a metodologia de [8] e [23] .

) o

1S

Sw

Figura 10 - Circuito com fonte ndo senoidal alimentando uma resisténcia

Tabela 1 - Dados Simulagao

V1 (Tensdo eficaz em 60 Hz) 127200V
V3 (Tensdo eficaz em 180 Hz) 122100V
Vs (Tensdo eficaz em 300 Hz) 62452V
Resisténcia (R) carga 100
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Com o circuito da Figura 10 e os dados da Tabela 1, foi feita a simulacao e coletadas
as informacdes referentes a tensao e corrente até a quinta ordem e, apds isso, foi realizado
o célculo de Si, D1, Dy, Sh e S, sendo construidos os graficos para um ciclo da frequéncia

fundamental, e dessa forma apresentado as potencias instantaneas ¢ médias conforme

Figura 11.
- p4(t) o0 Puain (t) 150 ; pvhil(tl) P
. 8315 oo | N e . ] 2
// \ // WA VAR AN +E,|
H - = ; i =1
500 \\/ \\ -1000 ------- fmmmeee -5 e °
o -2000 : L } 5 * ' * % ; 1l& 1Is

15 Tempo (ms) Tempo (ms) Tempo (ms)

\ 5 Tempnl(oms]

(VA)

Tempo (ms)

Figura 11 - Calculo da poténcia instantanea pela teoria de /8]

Fica evidente, pela Figura 11, que as componentes harmodnicas contribuiram para a
poténcia média total do circuito. No exemplo apresentado tem-se uma contribuicdo de

9,14V A, por ciclo da frequéncia fundamental.

2.5. PARAMETROS REGULATORIOS

Apos apresentar os fundamentos dos calculos das componentes harmodnicas nas
secdes anteriores, ¢ relevante descrever como a legislacdo do setor elétrico trabalha as
distor¢cdes harmonicas no dmbito regulatdrio no sentido de aferir e amenizar o impacto
destas nas cargas elétricas.

Atualmente, a Agéncia Nacional de Energia Elétrica (ANEEL), através do modulo
8 [15] dos Procedimentos de Distribui¢do de Energia Elétrica (PRODIST), estabelece
limites relacionados a distor¢ao harmonica de tensao.

Os indicadores estabelecidos pela ANEEL sao os seguintes:

e Distor¢do harmonica individual de tensao de ordem h — DIT1%;
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e Distor¢do harmonica total de tensdo — DTT%;

e Distor¢do harmonica total de tensdo para as componentes pares nao
multiplas de 3 — DTT%;

e Distor¢do harmonica total de tensdo para as componentes impares nao
multiplas de 3 — DTT%;

e Distor¢do harmonica total de tensao para as componentes multiplas de 3 —
DTT3%;

e Valor do indicador DTT% que foi superado em apenas 5% das 1008 leituras
validas — DTT95%;

e Valor do indicador DTT,% que foi superado em apenas 5% das 1008
leituras validas — DTT;95%;

e Valor do indicador DTT% que foi superado em apenas 5% das 1008
leituras validas — DTTi95%;

e Valor do indicador DTT3% que foi superado em apenas 5% das 1008
leituras validas — DTT395%

As equagdes para célculo destes indicadores seguem o principio das equacdes

(2.39) e (2.40), conforme pode ser visto de (2.41) a (2.45).
Vi
DIT,% = 1- X 100[%] (2.41)
1

Sendo:
Vi — Tensdo harmonica de ordem h;
h — Ordem harmonica individual;

V1 — Tensdo fundamental medida.

hma.x
Znos Vit (2.42)
DTT% = V— X 100[%]
1

Sendo:

h — todas as ordens harmonicas de 2 até hmax;
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hmax — ordem harmoénica maxima, conforme classe do equipamento de medigao
utilizado (classe A ou S);
Vi — tensdo harmonica de ordem h;

V1 — tensdo fundamental medida.

h
\/ i Vi (2.43)

1

Sendo:

h — todas as ordens harmonicas pares, nao multiplas de 3 (h =2, 4, 8, 10, 14, 16,
20, 22, 26, 28, 32, 34, 38, ...);

hp, — méxima ordem harmonica par, ndo multipla de 3;

Vi — tensdo harmonica de ordem h;

V1 — tensdo fundamental medida.

h;
JZh=s Vi (2.44)

DTT;% = X 100[%)]
£}

Sendo:

h — todas as ordens harmonicas impares, ndo multiplas de 3 (h =15, 7, 11, 13, 17,
19, 23, 25, 29, 31, 35,37 ...);

hi — méxima ordem harmodnica impar, ndo multipla de 3;

Vi — tensdo harmonica de ordem h;

V1 — tensdo fundamental medida.

h
JZnLs Vi (2.45)

DTT;% = x 100[%)]

1

Sendo:
h — todas as ordens harmonicas multiplas de 3 (h =3, 6, 9, 12, 15, 18, 21, 24, 27,
30, 33, 36, 39, ...);

h; — méxima ordem harmonica multipla de 3;
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Vi — tensdo harmonica de ordem h;

V1 —tensdo fundamental medida.

A Tabela 2 traz os limites para os indicadores de distor¢des harmonicas totais.

Tabela 2 - Limites das distor¢des harmonicas totais (em % da tensdo fundamental) /75]

Indicador Tensdo Nominal (V»)

Vh < 2,3kV 2,3kV <V, < 69kV 69kV <V, < 230kV
DTT95% 10,0% 8,0% 5,0%
DTT,95% 2,5% 2,0% 1,0%
DTTi95% 7,5% 6,0% 4,0%
DTT395% 6,5% 5,0% 3,0%

Os limites correspondem ao maximo valor desejavel a ser observado no sistema de
distribuicao. No caso de medigdes realizadas utilizando-se transformador de potencial —
TP —com conexdo do tipo V ou delta aberto, os limites permitidos para o indicador

DTT395% devem corresponder a 50% dos respectivos valores indicados na Tabela 2.

2.6. CARACTERIZACAO DA CARGA

Na secdo anterior foram apresentados os indicadores que a agéncia reguladora
estabelece para quantificagdo e acompanhamento das distor¢des harmonicas nas redes de
distribuicdo de energia elétrica. Nesta secdo, por sua vez, realiza-se o detalhamento da
caracterizacdo da carga seguindo os critérios regulatorios.

Através do modulo 2, na se¢do 2.2 do PRODIST, a ANEEL define as diretrizes
para as distribuidoras de energia elétrica caracterizarem a carga de suas unidades
consumidoras por meio de informagdes oriundas de campanha de medidas [3].

A caracterizacao da carga nada mais € que representar as unidades consumidoras
por meio de curvas de carga e demais informacgdes associadas a medi¢do do consumo ao
longo do tempo. A campanha de medidas para determinacdo da tipologia das curvas de
cargas deve ser feita a cada ciclo de revisdo tarifaria periddica. A cada dois ciclos de
revisdo tarifaria periodica deve ser feita a pesquisa de posse de equipamentos e héabitos
de consumo para as diversas classes de unidades consumidoras.

Em relagdo a estratificagdo das unidades consumidoras, a ANEEL estabelece
alguns critérios. O primeiro ¢ a segregacao por nivel de tensao:

e Sistema de Distribui¢do de Alta Tensdao — 230kV (SDAT);
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e Sistema de Distribui¢ao de Alta Tensao — 88kV a 138kV (SDAT);

e Sistema de Distribui¢do de Alta Tensdao — 69kV (SDAT);

e Sistema de Distribui¢ao de Média Tensao — igual ou superior a 2,3kV e

inferior a 69kV (SDMT); ¢

e Sistema de Distribui¢ao de Baixa Tensao — Inferior a 2,3kV (SDBT).

Apos definir a estratificagao por nivel de tensdo, agora tem-se as estratificacdes
dentro de cada faixa de tensao.

Para os consumidores do SDAT néo existem outras formas de estratificagao.
J& em relacdo aos consumidores do SDMT, a separacdo deve ser feita por poténcia

demandada, conforme a Figura 12.

Unidades
Consumidoras
SDMT e AS
AcirrLa de Acima de Acima de Rpiaide
Até 50kW 50kW até 150kW até 300kW até SOLA
150kW 300kW B00kW

Figura 12 - Estratificac@o para consumidores atendidos pelo SDMT e AS

A estratificagdo dos consumidores que sdo classificados como subgrupo tarifario
AS (Sistema Subterraneo de Distribuicdo) deve seguir a mesma daqueles atendidos pelo
SDMT. Ja para os consumidores atendidos pelo SDBT, a estratificagdo deve ser feita por

classe e por faixa de consumo, conforme pode ser visto na Figura 13.
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Unidades
Consumidoras
SDBT
. T
Comercial, Poder
Residencial Rural Industrial Publico e Consumo Servigo Publico lluminacdo Pablica
Préprio
——| Até 100kWh —  Até 300kWh —— Até 1000kWh — Até 500kWh —— Até 2000kWh
Acima de Acima de Acima de Acima de Acima de
100kWh até 300kWh até 1000kWh até 500kWh até 2000kWh até
220kWh 1000kWh 3000kWh 2000kWh 5000kWh
Acima de Acima de Acima de Acima de Acima de
220kWh até - 1000kWh até - 3000kWh até - 2000kWh até 5000kwWh até
500kWh 5000kWh 7000kWh 5000kWh 10000kWh
Acima de ; : ; i
| 500kwh até Acima de | Acima de L | Acima de ] Acima de
1000kWh 5000kWh 7000kWh 5000kWh 10000kWh
Acima de
1000kWh

Figura 13 - Estratificacdo para consumidores atendidos pelo SDBT

Apos apresentar a metodologia de estratificagdo, os proximos passos compreendem
as diretrizes para defini¢do da amostra de consumidores que sdo selecionados para
participar da campanha de medidas.

A equacdo (2.46) estabelece a amostra inicial. O nivel de erro aceitavel da amostra

de cada estratificagdao devera ser no maximo 20%, com nivel de confianga de 95%.

n= 1,(i6<9262( )V (240
1+ (T)

Em que:

CV — coeficiente de variagao médio;
R — erro amostral,

N — tamanho da populagio;

n — amostra.

A localizagdo dos pontos de medicdo amostral e de pesquisa de posse de
equipamentos e habitos de consumo deve ter representatividade estatistica, considerando

as caracteristicas das unidades consumidoras e das redes de toda sua area de concessao.
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E relevante informar que é preciso conhecer o coeficiente de variagdo médio (CV).
Esse dado ¢ obtido a partir de medig¢des, porém o dado inicial pode ser conseguido através
do valor obtido no ultimo processo de revisao tarifario ou definido por profissionais com
experiéncia em campanha de medidas.

A primeira amostra definida para uma faixa de consumo dentro de uma classe,
utiliza como parametros iniciais: erro amostral de 20%, o coeficiente de variagdo médio
¢ o utilizado no ultimo ciclo de revisdo tarifaria e o tamanho da populagdo ¢ o total de
consumidores pertencentes aquela faixa de consumo.

Apo6s realizar as medicOes definidas pela amostra inicial, ¢ calculado o CV
utilizando as equagoes (2.47), (2.48) e (2.49).

O CV ¢ calculado hora a hora e por fim faz-se uma média dos vinte e quatro CV’s

calculados e encontra o coeficiente da variagdo médio para cada faixa de consumo.

o
cV =— (2.47)
U
o = Vvariancia (2.48)
1 n
variancia = S§% = WZ(M — %)? (2.49)
i=

Nas quais:
6 — desvio padrao;
p —média aritmética;
n —amostra,
xi —um valor do conjunto da amostra;

X — média aritmética.

Com o novo valor do CV ¢ calculado o erro através da equagao (2.500), caso o erro
seja maior que 20%, realiza-se mais medigdes e recalcula o CV e o erro. Esse processo €

feito até que o erro fique menor 20%.
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Nas quais:

1 1
R=196 XCV X |——— (2.500)
n N

CV — coeficiente de variagao médio;

R — erro amostral,

N — tamanho da populagio;

n — amostra.

Por fim, as amostras devem ser calculadas para os diversos niveis de tensao, faixas

de demanda, faixas de consumo e classe de consumo.

Definida a amostra, outro ponto fundamental sdo as diretrizes para a executar as

medig¢des. Portanto, destacam-se os seguintes pontos:

realizar medi¢oes em todas as unidades consumidoras com instalacoes
conectadas em tensdo igual ou superior a 69 kV e por amostragem nos
demais niveis de tensdo;

realizar medi¢cdes em todas as transformagdes com tensdo secundaria
superior a 1 kV e por amostragem nas demais e, se necessario, em outros
pontos principais das redes e linhas do SDAT e SDMT;

realizar medi¢des em todas as inje¢des de poténcia nos pontos de fronteira
com a Rede Basica, Demais Instalagdes de Transmissdo (DIT), demais
distribuidoras e centrais geradoras conectadas ao seu sistema de
distribuicao;

realizar medigdes em todos os demais acessantes do sistema de
distribuicao;

utilizar as informacdes disponiveis nos medidores eletronicos existentes
nas unidades consumidoras, nos sistemas de distribui¢ao ¢ nas subestagoes
de distribuicdo que atendam aos requisitos minimos dos sistemas de
medi¢do para levantamento de curva de carga, conforme Moddulo 5, e,
quando necessario, complementar com campanha de medicao;

considerar no processo amostral os diversos segmentos de unidades
consumidoras, conforme modalidades tarifarias, classes de faturamento ¢

faixas de consumo;
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a caracterizacdo da carga e das redes deve ser feita por curvas de carga

tipicas para dia util, sdbado e domingo, considerando as estratificagdes ja

definidas.

Em relagdo aos equipamentos de medicdo, a ANEEL, através do mddulo 5, se¢ao

5.2 do PRODIST, estabelece os requisitos minimos € os aspectos relacionados a

instalacao dos sistemas de medicao destinados a coleta de dados e a apuragao dos

parametros de qualidade da energia elétrica [4].

Os requisitos minimos dos sistemas de medicdo destinados a coleta de dados do

sistema de distribuicao sao:

ser capaz de apurar a demanda ativa e a demanda reativa, integralizadas em

intervalos de 15 ou 5 minutos, em kW e kvar, respectivamente;

possuir capacidade de medicdo em quatro quadrantes, caso haja

possibilidade de se ter fluxo de energia nos dois sentidos no ponto de

medi¢ao;

possuir classes de exatiddo dos equipamentos iguais ou superiores as

classes de exatiddo estabelecidas na Tabela 3, conforme o nivel de tensdo

em que o sistema sera instalado;

ser provido de memoria de massa com capacidade de armazenar dados de

energia ativa, energia reativa, tensdao e, opcionalmente, demanda ativa e

reativa, considerando separadamente os montantes consumidos e o0s

gerados, quando necessario.

Tabela 3 — Especificacdo da classe de exatiddo minima dos medidores e transformadores de instrumentos
de sistemas de medi¢ao utilizados para faturamento dos usuarios /4/

Nivel de tensdo do

Classe de exatidao

Classe de exatidao

ponto de conexao do Medidor do TP e/ou do TC
<2,3kV B 0,6
>2,3kV e <44kV C 0,6
>44kV D 0,3

J4 os sistemas de medig¢ao destinados a apuragdo dos parametros de qualidade da

energia elétrica, abrangendo a qualidade do produto, devem, no minimo:

ser providos de protocolos estabelecidos pelas normas vigentes da

International Electrotechnical Comission — IEC 61000 série 4 ou normas

técnicas brasileiras;
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utilizar método de medigao Classe A ou S, conforme norma vigente da IEC

61000-4-30.

Alternativamente, at¢ o ano de 2030, para a medicdo de tensdo em regime

permanente:

podem ser utilizados instrumentos de medi¢do com precisdo de até 1%;
os valores eficazes podem ser calculados a partir de amostras coletadas em

janelas sucessivas, as quais compreendem uma sequéncia de 12 a 15 ciclos

(0,2 2 0,25 segundos).

O uso de instrumentos Classe A ¢ obrigatorio apenas para a solucdo de disputas

judiciais.

Os sistemas de medi¢do destinados a apuragdao dos parametros de qualidade da

energia elétrica devem apurar as leituras por meio de equipamentos que operem segundo

o principio da amostragem digital.

Os sistemas de medicdo destinados a apuragdo dos parametros de qualidade da

energia elétrica devem permitir que sejam obtidas, no minimo, as seguintes informagdes:

valores dos indicadores individuais associados a tensdo em regime
permanente, conforme estabelecido no Modulo 8 do PRODIST;

tabela de medi¢do de tensdo em regime permanente;

histograma de tensdo em regime permanente;

valores dos indicadores associados com a distor¢ao harmonica total de
tensao, conforme estabelecido no Modulo 8 do PRODIST;

valores dos indicadores de distor¢ao harmodnica individual de tensdo até a
ordem harmonica maxima, conforme estabelecido no Modulo 8 do
PRODIST;

valores do fator de desequilibrio de tensdao, conforme estabelecido no
Mobdulo 8 do PRODIST;

valores dos indicadores de flutuacao de tensdo, conforme estabelecido no
Modulo 8 do PRODIST;

duracdo e amplitude dos eventos de variagdo de tensdo de curta duragao,

indicando a data e hora de inicio de cada evento.

Os sistemas de medigdo utilizados no registro de energia e demanda reativas, para

apuracado do fator de poténcia, devem:
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ser preferencialmente eletronicos, empregando o principio da amostragem
digital;

ser aprovados pelo 6rgdo responsavel pela conformidade metrologica.

Os medidores instalados para faturamento dos usuarios também podem ser

utilizados para:

o planejamento da expansao do sistema de distribui¢ao;
a caracterizacdo da curva de carga;

a avaliagdo da qualidade do produto e do servico prestado pela

distribuidora.

A apuragdo dos fenomenos de qualidade do produto, nos termos do Mdédulo 8 do

PRODIST, pode ser realizada por um unico sistema de medigao.

E importante destacar que o modulo 5 do PRODIST define as diretrizes do sistema

de medicdo e enfatiza que a integraliza¢do deve ser em intervalos de 15 ou 5 minutos,

referente a apuragdo da demanda ativa e reativa. Ja para os parametros de qualidade, o

periodo de agregacdo deve ser em intervalos de 10 minutos, e este é definido no médulo

8 do PRODIST.

A metodologia de medi¢do da qualidade do produto ¢ definida no mddulo 8, se¢ao

8.1 do PRODSIT, e os principais pontos no que diz respeito a distor¢ao harmonica sao:

Os instrumentos de medi¢do devem atender aos requisitos minimos da
Sec¢ao 5.2 do Modulo 5 do PRODIST;

Para gerar os indicadores de distor¢des harmonicas, flutuagdao de tensdo e
desequilibrio de tensdo deve-se considerar o registro de 1008 leituras
validas obtidas em intervalos consecutivos (periodo de agregacdo) de 10
minutos cada, salvo as que eventualmente sejam expurgadas conforme
proximo item;

Para as medigdes de distor¢des harmonicas, desequilibrios de tensdo e
flutuacdes de tensdo, na ocorréncia de VTCD ou de interrupcdes de longa
duragdo, o intervalo de medicdo de 10 minutos deve ser expurgado e

substituido por igual numero de leituras validas;
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2.7. TEORIA DE AGRUPAMENTO

Até a se¢do anterior foram abordados assuntos referentes a distor¢do harmonica e
a caracterizacdo da carga. Nesta secdo sdo apresentadas as teorias de agrupamentos
(clusters).

Antes de avaliar as técnicas de agrupamentos, ¢ preciso entender os conceitos de
classificagdo (supervisionado) e agrupamento (ndo supervisionado).

Classificacdo ¢ uma técnica de aprendizado supervisionado, em que rétulos
predefinidos sdo atribuidos a instancias por propriedades. Como exemplo, considere uma
pessoa que precisa de um financiamento em uma institui¢ao financeira. Para a institui¢ao
conseguir liberar o recurso, ¢ necessario responder alguns questionamentos que
enquadram a pessoa dentro de determinadas caracteristicas, como faixa de valores e
condi¢cdes de pagamento.

J& agrupamento (clustering) ¢ o nome dado ao processo de separar (particionar ou
segmentar) um conjunto de objetos em grupos (do inglés clusters) de objetos similares.
Diferentemente da tarefa de classificagdo, o agrupamento de dados considera dados de
entrada ndo rotulados, ou seja, o grupo (classe) ao qual cada dado de entrada (objeto)
pertence ndo ¢ conhecido a priori. O processo de agrupamento (ou clusterizacao)
normalmente ¢ utilizado para identificar tais grupos e, portanto, cada grupo formado pode
ser visto como uma classe de objetos. Como os rétulos das classes dos dados de
treinamento ndo sdo conhecidos a priori, esse processo ¢ denominado treinamento nao
supervisionado (ou aprendizagem nao supervisionada) [19].

Para construir as tipologias de um segmento especifico (nivel de tensdo, subgrupo
tarifario, classe de consumo, rede ou injeg¢do) € preciso aplicar técnicas de analise de
agrupamentos para dividir o conjunto de curvas (medigdes) caracteristicas em
agrupamentos internamente homogéneos (grupos ou clusters), a partir dos quais s@o
obtidas as curvas tipicas dos clusters. H4 varias técnicas de agrupamentos, sendo as mais
empregadas: Ward, K-means, Nuvens Dindmicas, Rede de Kohonen (SOM - Self
Organizing Map) e Fuzzy C-means (FCM).

Essas técnicas de agrupamento se dividem em duas categorias. Sao elas:

e Hierdrquicos: os métodos hierdrquicos criam uma decomposi¢do
hierarquica dos dados. Esses métodos podem ser aglomerativos ou
divisivos, baseados em como o processo de decomposicao ¢ efetuado [19].

A Figura 14 exemplifica a técnica hierarquica, onde € possivel notar que os
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objetos mais proximos se aglomeram e formam grupos. Por exemplo, os
objetos A e D se juntam e formam o grupo AD e os objetos B e E se juntam
e formam o grupo BE, depois os grupos AD e BE se aglomeram e formam
o grupo ADBE, finalizando o processo com os grupos ADBE e C.

e Nao Hierarquico: dado um conjunto com n objetos, um método particional
constréi k partigdes dos dados, sendo que cada particdo representa um
cluster (k <n). Dado o niimero k de parti¢des, um método particional cria
uma parti¢do inicial e emprega um algoritmo de realocacdo iterativa que
tem por objetivo melhorar o particionamento movendo objetos entre grupos
[19]. A Figura 15 ilustra um exemplo da aplicacdo da técnica ndo
hierdrquica, onde se tem vdarios objetos e estes sdo agrupados em trés

grupos de acordo com a similaridade existente entre os objetos de cada

grupo.
4
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Figura 14 - Exemplo de agrupamento hierarquico /19]
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Figura 15 - Exemplo de agrupamento ndo hierarquico

Apo0s concluir a definicdo dos conceitos das duas categorias de agrupamento, e

antes de apresentar a técnica de agrupamento k-means, tem-se a necessidade de elucidar
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a medida de similaridade. A distancia euclidiana ¢ uma das técnicas usadas para calcular

a medida de similaridade. A equacdo (2.51) traz o calculo da distancia euclidiana.

m
2
dij = Z(xik — Xjk) @51
k=1

Em que:

dij — distancia entre o vetori e j;

Xik — elemento do vetor i;

xjk — elemento do vetor j;

m — quantitativo de elementos em cada vetor.

Com a defini¢do da distancia euclidiana, tem-se as informagdes necessarias para

detalhar a técnica de agrupamento k-means.
2.8. K-MEANS

O algoritmo k-means ¢ uma das técnicas de agrupamento mais conhecidas e
utilizadas nos processos de clusterizagdo. Ela inicia-se com a defini¢do do parametro k,
correspondente ao nimero de clusters desejados, e particiona o conjunto de n vetores em
k classes, de tal forma que a similaridade intragrupo seja minimizada. A similaridade
intragrupo € avaliada considerando o valor médio dos objetos em um grupo, que pode ser
visto como o seu centro de gravidade ou o centroide [24].

O centroide dos k clusters € iniciado aleatoriamente ou selecionando alguns objetos
da base de dados. Apos defini¢dao dos primeiros centroides, ¢ calculada a distancia entre
cada ponto do vetor em relacdo aos k centroides e associados os pontos do vetor aos
centroides mais proximos, equacgdo (2.51). Depois, os centroides sdo calculados
novamente usando a média dos pontos associados a cada cluster, e isso pode levar a
alteracdo dos centroides e a uma mudanga dos pontos em relagdo ao cluster associado. O
calculo ¢ finalizado quando os centroides ndo se alteram mais e, portanto, os pontos dos
vetores nao mudam seu posicionamento em relagdo ao grupo associado mantendo, dessa
forma, a diferenca entre a similaridade intragrupo desprezivel entre iteracdes.

Para determinar a similaridade intragrupo, ¢ utilizada a dispersao interna das

classes [20] , que ¢ a soma dos quadrados intraclasse (SQIntra), equagdo (2.52). Para o
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calculo da distancia entre os pontos do vetor e o centroide da classe, ¢ utilizado o quadrado

da distancia euclidiana.

k

SQIntra = Z Z |x; — ¢;| 2 (2.52)

j=1 i,xiECj

Em que:

SQIntra — mede a dispersao interna das classes;
xi — elemento pertencente a classe Cj;

cj — centroide da classe Cj ;

k — quantidade de classes.

Na técnica k-means, um elemento pertence a apenas uma classe. Portanto, a
classificagdo dos n objetos podem ser representada por uma matriz binaria Unxk (2.53), na

qual ujj = 1 se o i-ésimo objeto pertence a j-ésima classe, e ujj = 0 caso contrario.

Uy - uln]
oo : (2.53)

Ugr 0 Ugn

Sendo assim, para garantir que cada elemento pertenca exclusivamente a uma inica

classe, a matriz deve seguir duas restri¢des (2.54) e (2.55):

Nl

uij = 1,Vl € 1, e, n, (2.549)
1

-
1]

Uyj =>1,Viel, ..k (2.55)

r

~.
1l
=

Com as equagdes (2.54) e (2.55) € possivel testar que cada elemento pertence a um
unico grupo e que cada grupo possui pelo menos um elemento associado.

Apods a defini¢do dos elementos pertencentes em cada classe e verificadas as
restrigcdes, ¢ calculada a média com todos os elementos e definido os novos centroides,

pela equagdo (2.56).



38

_1 Z
¢ = " .xl (2.56)

Essas etapas sao repetidas até que o SQIntra fique menor que o anterior ou até que
se defina um limite para o valor do SQIntra.

Com a conclusdo dos conceitos do método k-means, um exemplo de aplicacio da
técnica ¢ apresentado. Na Tabela 4, os dados de quatros vetores de cinco elementos sdo

disponibilizados para utilizacao da técnica.

Tabela 4 - Dados dos vetores

Elementos

X1 | X2 | X3 | X4 | X5

Vetor

O Q| W >
o
w| w| | oo

<

10 : : : — A
1 1 1
8 : : : B
1 1 1 C
6 ! ! ! —
1 1 1 D
A \ : /
1 1
1
1
1
1

—

i
ZK

x1 x2 x3 x4 x5

Figura 16 - Gréfico com os dados da tabela 4

O primeiro passo € definir o quantitativo de clusters e, para esse caso, vamos
trabalhar com dois agrupamentos (k=2). Apos isso, o passo seguinte ¢ dividir os vetores

entre os clusters; portanto, vamos partir do ponto em que temos o cluster AB e CD.
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O proximo passo ¢ definir os centroides iniciais de cada classe ou grupo. Essa
definicdo inicial pode ser aleatoria e, para este exemplo, a média entre os elementos de

cada grupo ¢ usada para encontrar os centroides, conforme Tabela 5.

Tabela 5 - Calculo dos centroides iniciais

a Coordenadas dos primeiros centroides
usters
X X X3 Xy Xs
- 3+1 4+ (-2 6+ (-1 8+2
ap | GFrED)_, _GFD_, | G ) _6HCD) ) @D
2 2 2 2 2
— - - -3+1 145 3+3
CD :M:_l :w:_z =(27)=— =( 2 )=3 =( > )=3

A Figura 17 e a Figura 18 apresentam os clusters AB e CD, sendo possivel verificar

os vetores que estdo associados a cada cluster e seus respectivos centroides.

10 ! ! ! —A
1 1 1
8 1 1 1 B
6 I I | — B
. \ ' /
\:/: :
1 1
2 — : :
/l\ B 1
0 1 1 1
_2 1 1 1
' M '
4 ! ) :
x1 x2 x3 x4 x5
Figura 17 - Cluster AB com o centroide
6 ! ! ! —c
1 1 1
1 1 1
4 1 1 1 D
e e ———
1 1 1
2 : :
1 1
1 1
1 1
0 : :
1
1 1
1 1
2 . :
1
1
-4 '
x1 x2 x3 x4 x5

Figura 18 - Cluster CD com o centroide
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Apos atribuir os vetores a cada cluster e calcular a curva de referéncia (centroide),
0 passo seguinte ¢ calcular a distancia euclidiana entre cada curva e os vetores referéncia

de cada cluster.

2.8.1.CALCULO DA DISTANCIA EUCLIDIANA NA PRIMEIRA ITERACAO:

e Distancia entre vetor A e o vetor referéncia do cluster AB:

dij = \/(ZZL:l(xik - xjk)z) > dy_ap = \/(lec=1(xAk — Xapk)?)

daas = (5—2)2+ (3 —2)2+ (4—1)2 + (6 — 2,5)% + (8 — 5)2
dA—AB = 6,34‘

e Distancia entre o vetor A e o vetor referéncia do cluster CD:

5
do—cp = <Z (xXa — xCDk)2>
k=1

dacep =G = (—1))2+ B = (-2))2+ (4 — (—1))2 + (6 —3)2 + (8 —3)?
dy_cp = 10,95

e Distancia entre o vetor B e o vetor referéncia do cluster AB:

5
dp_ap = (Z (ka - xABk)2>
k=1

dp-ag =+ (1) —2)2+ (1 = 2)2+ ((-2) — 1) + ((-1) — 2,5)2 + (2 — 5)2

dB—AB == 6,34

e Distancia entre o vetor B e o vetor referéncia do cluster CD:
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5
dg_cp = (Z (xpx — xCDk)2>
k=1

dg_cp = V(1) = (=1))2 + (1 = (=2))2 + ((=2) = (=1))2 + ((-1) = 3)? + (2 - 3)?

dB—CD = 5,20

e Distancia entre o vetor C e o vetor referéncia do cluster AB:

5
de_ap = (z (Xck — xABk)2>
k=1

deeap =1 =22+ ((-2) =22+ ((-3) - D?+ (1 —2,5)2 + (3 - 5)?
dc_ap = 6,26

e Distancia entre o vetor C e o vetor referéncia do cluster CD:

5
de_cp = <Z (xck — xCDk)2>
k=1

de—cp =1 = (1))2+((=2) = (=2))2 + ((-3) = (=1))2 + (1 = 3)2 + (3 = 3)?

dC—CD == 3,46

e Distancia entre o vetor D e o vetor referéncia do cluster AB:

5
dp_ap = (Z (ka - xABk)2>
k=1
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dp-ap = ((=3) —2)2+ ((-2) —2)2+ (1 — 1)2 + (5 — 2,5)2 + (3 — 5)2
dp_a5 = 7,16

e Distancia entre o vetor D e o vetor referéncia do cluster CD:

5
dp_cp = (Z (xpr — xCDk)2>
k=1

dp_cp = ((=3) = (=1)2 + ((=2) = (=2))2 + (1 = (=1))2 + (5 = 3)2 + (3 - 3)?
dD—CD = 3,46

Com o calculo da distancia euclidiana, ¢ possivel verificar na Tabela 6 o intervalo

de cada curva em relacdo as curvas referéncias de cada cluster.

Tabela 6 - Distancia Euclidiana de cada vetor em relagdo aos vetores referéncias

Distancia
Vetores Euclidiana
A-AB 6,34
A-CD 10,95
B-AB 6,34
B-CD 5,20
C-AB 6,26
C-CD 3,46
D-AB 7,16
D-CD 3,46

Com os dados da Tabela 6, nota-se que o vetor B esta mais préximo da curva de
referéncia do cluster CD. Portanto essa curva deve ser retirada do cluster AB e alocada

no cluster CD, formando, assim, novos clusters.
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Finalizado o célculo da distancia e seguindo a demonstragdao da aplicagao do k-

means, agora ¢ calculada a soma dos quadrados intraclasse.
2.8.2.CALCULO DA SOMA DOS QUADRADOS INTRACLASSE - PRIMEIRA ITERACAO:

e C(Cluster AB:

K
SQIntra = Z Z | — ] 2
=1

i,xiECj

2
SQIntras_sp = Z Z X4 — capl

2
SQIntra,_,p = z Z I5—212+]3—2|2+|4—1]2+[6—25|%+8 5|2

2
SQIntTaA_AB = Z 4‘0,25
j=1

O mesmo célculo ¢ feito para o vetor B em relagdo ao vetor referéncia AB:

2
SQIntTaB_AB = Z 40,25
=1

e C(Cluster CD:
2
SQIntrac_cp = z Z lxc —ccpl ?

SQIntrac_cp= Y (. 1= (=DI2+[=2= (=22 +] =3 = (~D|*+[1-3]>+[3-3|
C,xc€Cy

j=1

2
SQIntrac_cp = z 12
j=1

O mesmo calculo ¢ feito para o vetor D em relagdo ao vetor referéncia CD:

2
SQIntrap_cp = Z 12

j=1
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Portanto, a soma dos quadrados intraclasse, ¢ a soma de todos os SQintra

calculados acima:
SQIntra; = 40,25+ 40,25+ 12+ 12
SQIntra, = 104,5

Finalizado o calculo da soma dos quadrados intraclasse da primeira iteragdo, o

passo seguinte € recalcular os centroides.

2.8.3.RECALCULO DOS CENTROIDES:

Com o deslocamento da curva B para o cluster CD, tem-se uma nova configuracao,
na qual um cluster ¢ formado apenas pela curva A e outro cluster ¢ formado pelas curvas
B, C e D. Com isso, € necessario recalcular as curvas de referéncia conforme demonstrado

na Tabela 7.

Tabela 7 - Calculo dos centroides

Coordenadas dos centroides
Clusters
Xi X2 X3 X4 Xs
A 5 3 4 6 8
(ED+14+(E3) | A+ EDH(E2) |24 (E)HD | (14+145) _(2+3+3)
BCD | 3 B 3 B 3 B 3 - 3
=-1 =-1 =-1,3 =17 =27

Os clusters A e BCD sao apresentados na Figura 19 e na Figura 20 e neles estao

contidas as curvas associadas a cada cluster e suas respectivas curvas referéncia.

10

x1 x2 x3 x4 x5

Figura 19 - Cluster A com o centroide
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° : : : —s
1 1 1
| : ! —c
4 1 1 1 D
1 1 1
: : : e BCD
2 : : ' |
1 1
\ /\ 1
1 1
0
1

x1 x2 x3 x4 x5

Figura 20 - Cluster BCD com o centroide

Com as curvas alocadas em cada cluster, o proximo passo ¢ calcular a distdncia

euclidiana entre os vetores e os centroides.

2.8.4.CALCULO DA DISTANCIA EUCLIDIANA NA SEGUNDA ITERACAO:

e Distancia entre vetor A e o vetor referéncia do cluster A:

5
dp_p = Z(xAk — Xax)?
k=1

da—sa=0

e Distancia entre o vetor A e o vetor referéncia do cluster BCD:

5
do—pcp = Z(xAk — Xpcpr)?
k=1

dapep =V (5= (1))2+ B~ (1) + @~ (=13)% + (6 - 1,7)2 + (8 = 2,7)?

dA—BCD = 11,30
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e Distancia entre o vetor B e o vetor referéncia do cluster A:

5
dg_a = (Z(ka - xAk)2>
k=1

dp-a=(—1-5))2+ (1 —3)2+ (-2 —4)2 + (-1 — 6)% + (2 — 8)?

dg_, = 12,69

e Distancia entre o vetor B e o vetor referéncia do cluster BCD:

5
dp_pcp = <Z (xpx — xBCDk)2>

k=1

dp_pep = /(1= (=1))2+ (1 = (=1)? + (=2 = (=13))2 + (-1 = 1,7)2 + (2 - 2,7)?

dp-pcp = 3,46

e Distancia entre o vetor C e o vetor referéncia do cluster A:

5
dea = (Z (xck — xAk)2>
k=1

deea=(1—=5))2+(—2-3)2+ (—3—4)2 + (1 —6)2 + (3 — 8)?

dC—A = 11,83
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e Distancia entre o vetor C e o vetor referéncia do cluster BCD:

5
de_pep = (Z (xck — xBCDk)2>
k=1

de-pep =(1 = (=1))2 + (=2 = (=1))? + (=3 = (-1,3))2 + (1 = 1,7)2 + 3 = 2,7)?

dC—BCD = 2,89

e Distancia entre o vetor D e o vetor referéncia do cluster A:

5
dp_s = <Z (xpx — xAk)2>
k=1

dps=+(=3-5)2+(-2—-3)2+(1—-4)2+(5—-6)2+ (3 — 8)?

dD—A = 11,14

e Distancia entre o vetor D e o vetor referéncia do cluster BCD:

5
dp_pcp = (Z (xpg — xBCDk)2>

k=1

dp_pcp =/ (=3 = (-1))? + (=2 = (-1))? + (1 = (=13))2 + (5 - L7)2 + (3 - 2,7)?

dD—BCD = 4‘,65

Na Tabela 8, ¢ apresentada a distancia de cada curva em relagdo as curvas dos

centroides de cada cluster.
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Tabela 8 - Distancia Euclidiana de cada vetor em relagdo aos vetores referéncias

Distancia
Vetores Euclidiana
A-A 0,00
A-BCD 11,30
B-A 12,69
B-BCD 3,46
C-A 11,83
C-BCD 2,89
D-A 11,14
D-BCD 4,65

Com base na Tabela 8, constata-se que as curvas estdo mais proximas da curva
referéncia do cluster que elas pertencem. Dessa maneira, ndo ha necessidade de
deslocamento de curvas entre clusters.

Seguindo na aplicagdo do método, o proximo passo ¢ o calculo da soma dos

quadrados intraclasse para verificar se o valor ¢ menor do que na iteragao anterior.

2.8.5.CALCULO DA SOMA DOS QUADRADOS INTRACLASSE SEGUNDA ITERACAO:

e C(Cluster A:

lx4 — ca 2

1 \Ax4€C,

2
SQIntray_, =
j=

SQIntray_, = 0,0

-
||MN
ey

e C(Cluster BCD:

SQIntrag_gcp

Il
.MN
=
[so]
I
O
oo}
(@)
\w)

2
SQIntrag_gcp = Z
j=1

( Z |—1—(—1)|2+|1—(—1)|2+|—2—(—1,3)|2+|—1—1,7|2+|2—2,7|2>

BXBEC,
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2
SQIntTaB_BCD = Z 12
j=1

O mesmo calculo ¢ feito para os vetores C e D em relagdo ao vetor referéncia BCD:

2

Santrac_BCD = Z 8,3
j=1

2

SQ[TltTaD_BCD = 221,7
=1

Portanto, a soma dos quadrados intraclasse ¢ a soma de todos os SQintra calculados
acima:

SQIntra, = 0,0+ 12+ 8,3 + 21,7
SQIntra, = 42

Compara-se o valor do SQIntra da iteracdo anterior (SQIntra; = 104,5) com o da
iteragdo atual (SQIntrax = 42). Como o atual ¢ menor que o anterior, segue-se para o

proximo passo que € validar as restrigdes.
2.8.6.VALIDACAO DAS RESTRICOES:

O método k-means possui duas restrigdes que sdo as seguintes:
e Um vetor ou elemento s6 pode pertencer a um tnico cluster (2.54);

e E cada cluster deve ter pelo menos um vetor ou elemento (2.55);

Para validar essas restri¢des, utiliza-se uma matriz (2.533). Para este caso, a matriz

¢ 4x2, pois tem-se quatro vetores e dois clusters:

Ug1r  Ua2

Ugy Up
u =

Uc1 Uc
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Tabela 9 - Validagdo das restri¢oes

k
Matriz de restri¢ao Z uj=1Lviel, ..,n
Jj=1
1 0 1
1 0
0 1 0 1 1
Uy Ug2 U=V1o 117 0 1 1
_ [ Up1 Up2 0 1
u= -
Uc1  Ucz 0 1 1
Up1 Upz 7
EuijZLViel,...,k; 1 3 ok
j=1

A Tabela 9 traz o calculo da matriz ¢ a validagdo das restrigdes. Conforme
apresentado, o exemplo demonstrado atende todas as restri¢des e, como o SQIntra atual
¢ menor que o SQIntra anterior, o processo para defini¢do da curva referéncia ¢ encerrado.

Portanto, para implementar o algoritmo k-means, deve-se seguir os seguintes
passos [25]:

I.  Dividir os vetores em k clusters iniciais;
II.  Calcular os centroides iniciais aleatoriamente para os k clusters;

III.  Prosseguir, atribuindo cada vetor ao cluster cujo centroide (média) ¢ mais
proximo. A distancia € calculada usando a distancia euclidiana— Equacgdo
(2.51);

IV.  Calcular o valor do SQIntra, equacao (2.52). Caso o valor seja abaixo de
uma tolerancia especificada, ou se a diferenga em relagdo a iteracao anterior
for desprezivel, verificar restricdes da matriz U (2.53); caso atendido,
finaliza o processo;

V.  Recalcular o centroide para o cluster que esta recebendo o novo item e para
o cluster que estd perdendo o item — Equacgao (2.56);

VI.  Repetir, a partir de 111, até que ndo ocorram mais alteragdes.

Com o algoritmo acima foi desenvolvido na Figura 21 o fluxograma para

implementagdo da técnica K-means.
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[ K — Cluster iniciais ]

|

Defini os centroides
iniciais para os k clusters

! l

Calcula a distancia (euclidiana)
entre cada curva e os vetores
referéncia (centroide)

|

Recalcula os
centroides

Atribui os
vetores ao
cluster com o
centroide mais
proximo

Restrictes validadas?
Fim

Figura 21 - Fluxograma K-means

Por fim, este capitulo abordou o conteido necessario para entender o
desenvolvimento deste trabalho. Sendo assim, € possivel avangar para o proximo capitulo,
no qual sdo apresentados a metodologia e os célculos necessarios para aplicar nos dados

da campanha de medidas e, com isso, avaliar os resultados disponibilizados.
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3 METODOLOGIA PARA DEFINICAO DAS TIPOLOGIAS HARMONICAS

Com a conclusdo dos fundamentos tedricos, este capitulo destina-se a apresentagao
da metodologia para definir a tipologia das curvas de carga com a contribui¢ao das
componentes harmonicas. Para isso, ¢ demonstrada a metodologia desenvolvida que vai
desde a definicdo da campanha de medidas, passando pela identificacdo do escopo,
tratamento dos dados, aplicagdo de técnica de agrupamento e, por fim, a agregacao dos

valores.

3.1. CAMPANHA DE MEDIDAS

Para iniciar a construcdo da tipologia, ¢ necessario obter medi¢des de clientes por
meio de uma campanha de medigdo de parametros de qualidade da energia elétrica. Esta
foi realizada na 4rea de concessdo de uma distribuidora de energia no estado do
Maranhao.

Os parametros medidos nessa campanha sao distintos do solicitado pela ANEEL
no processo de caracterizacao da carga. Isso ocorre, pois, conforme visto na se¢do 2.6, o
periodo de integragdo ¢ em intervalos de 15 ou 5 minutos, sendo exigida somente a
caracteriza¢ao da poténcia ativa na frequéncia fundamental.

Com a necessidade de verificar a contribuicao das correntes harmonicas, € preciso
que sejam medidos os parametros de qualidade da energia elétrica referentes a
componentes harmonicas. Portanto, adotou-se a integralizagdo em intervalos de 10
minutos, como recomendado em [15] totalizando, desse modo, 1008 registros validos.

Outro ponto relevante € a especificagdo do medidor. Na Tabela 3, da secdo 2.6 ¢
definida a classe de exatiddo minima para os equipamentos que podem ser utilizados nas
campanhas de medidas. Porém como ¢ necessario mensurar parametros de qualidade,
estes devem ser providos de protocolos da IEC61000 série 4 ou normas técnicas
brasileiras. Além disso, devem ser Classe A ou S, conforme a IEC61000-4-30.

As normas citadas acima estabelecem critérios somente para a agregacdo das
magnitudes harmonicas e, com a necessidade de conhecer o sentido do fluxo das
correntes, € preciso que os medidores sejam capazes de integralizar o angulo de fase de

cada corrente harmonica.
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Portanto, os instrumentos de medicao utilizados na campanha de medidas sdo
Classe A (IEC 61000-4-30), providos dos protocolos das normas estabelecidas. J4 em
relacdo ao angulo de fase, utilizou-se a metodologia de agregacdo temporal dos angulos
de fase estabelecida em [7], uma vez que nao ha padrao nacional e/ou internacional que
fornega um procedimento de céalculo para a agregacdo dos angulos de fase das
componentes harmonicas.

A proposta de [7] se baseia no conceito das energias harmonicas associadas aos
periodos de agregacao para definir o angulo de fase das componentes harmonicas.

A Figura 22 ilustra o modelo dos medidores utilizados na campanha de medigao

Figura 22 — Medidor utilizado na campanha de medidas, (a) para consumidores do SDMT, (b) para
consumidores do SDBT e (¢) medidor instalado em poste.

3.2. DEFINICAO DA AMOSTRA

Apoés apresentar os parametros dos equipamentos utilizados na campanha de
medidas, conforme visto no item anterior, esta se¢do tem o intuito de apresentar as
caracteristicas dos consumidores selecionados para participar da campanha de medidas.

Em toda campanha de medicao ¢ preciso definir uma amostra de consumidores, e
no item 2.6 ¢ apresentado o modelo utilizado pela ANEEL para esse propodsito. Nesta
secdo, € possivel verificar que a estratificagdo se inicia com o nivel de tensao. Além disso,
para os consumidores conectados em baixa tensdo, existe a segregacao em classes e,
dentro de cada classe, a estratificagdo por faixa de consumo, conforme pode ser visto na
Figura 13

Com os consumidores segregados conforme estabelecido em [3], € aplicada a

equagao (2.46) para definir a quantidade de consumidores por estrato.
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Antes de definir a amostra da medigdo para este trabalho, deve-se estabelecer o
perfil do consumidor e, neste caso, optou-se pela classe residencial de baixa tensdo, pois
além de representar o maior quantitativo de clientes do Brasil, conforme a Figura 23,
possui comportamento menos uniforme se comparado com cargas de média e alta tensao.
Além disso ¢ a classe que mais cresce em consumo de energia elétrica, conforme visto na

Figura 1.

Residencial

Comercial 5852.806
Rural 4714.79
Poder Publico || 598.965
Industrial 469.476
Servigo Publico 113.59
lluminagdo Publica | 97.638

9.579
Consumo Préprio

0 20000 40000 60000 80000

Figura 23 - Classe x quantidade de clientes (milhares) /26]

Sendo assim, o planejamento da campanha de medidas previa uma execugao de 40
medigoes residenciais por més no periodo de 12 meses, totalizando 480 medi¢des. Essas
medic¢des foram divididas pela area de concessdo da empresa distribuidora de energia
elétrica com o intuito de atingir todas as representatividades de carga.

Deste planejamento, foi executado o total de 488 medigdes, as quais foram

segregadas por faixa de consumo, conforme Tabela 10.

Tabela 10 - Quantidade de clientes x faixa de consumo

Classe Residencial
Faixa de Consumo (kwh) Quantidade de clientes
até 100 33
Acima de 100 até 220 96
Acima de 220 até 500 223
Acima de 500 até 1000 68
Acima de 1000 22
Total de medicGes validas 442




55

Do total de medi¢des realizadas, foram identificadas 46 medi¢des com dados
invalidos, onde se identificou registros com um grande volume de dados com variagdo de
tensdo de curta duragdo e interrupgdes de longa duragdo. Além disso, encontrou-se
arquivos que nao possuiam 144 registros por dia ou 1008 registros validos no total, sendo,

portanto, desconsideradas.

3.3. TRATAMENTO DOS DADOS

Com a identificacdo dos clientes selecionados para participar da campanha de
medidas e os equipamentos de medi¢ao disponiveis, inicia-se o processo de analise e
valida¢ao dos dados.

Para construir a curva tipica seguindo o estabelecido no processo de caracteriza¢ao
de carga, ¢ preciso que sejam realizadas medi¢des de, no minimo, sete dias, e, portanto,
que contemple dias uteis, sébado e domingo. Sendo assim, os equipamentos de medi¢do
foram instalados por no minimo sete dias em cada cliente participante da campanha de
medidas. Apos a instalagdio dos equipamentos e a conclusdo do periodo de
monitoramento, os dados eram disponibilizados para iniciar a analise e o tratamento. Para
acesso aos dados foi desenvolvido uma aplicacdo “web”, onde era possivel acessar e
baixar os registros de medi¢ao.

O arquivo ¢ fornecido em formato “.csv” e traz informacdes diversas que ndo sao
necessariamente Uteis para o levantamento das tipologias. Posto isto, o primeiro passo foi
desenvolver uma aplicagdo em Python que identificasse as colunas necessarias para a
utilizagdo na construcdo da caracterizagcdo da carga e deletasse as colunas que ndo sdo
uteis. O passo seguinte foi selecionar o arquivo com as informacgdes necessarias € iniciar
a primeira validag¢do, que ¢ a verificacdo de registros com ocorréncia de variagdo de
tensdo de curta duragdo — VTCD — e interrupcao de longa duragdo. Apds a identificacdo
desses dados, € feito o expurgo e substituido por valores validos.

Finalizada a primeira validacdo, a proxima etapa foi estabelecer o limite de linhas
em cada arquivo para que se tenha a mesma quantidade de registros em todas as medigdes.
Como a parametrizagdo ¢ em intervalos de 10 minutos por 7 dias, o limite ¢ de 1008
linhas, com 144 registros por dia.

Com as validagdes acima concluidas, constata-se, na Figura 24, que os registros

contemplam apenas informagdes de data referentes ao dia do més. Dessa forma, foram
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inseridos e identificados os dias uteis, sibado e domingo, conforme pode ser visto na

Figura 25.

A B C D &
1 |timesrampscurcelt ocorrencia_de_evento potencia.consumo.average.kwalkW] potencia.consumo.average.kwb[kW] potencia.consumo.average.kwe[kW]
2 | 06/10/2021 11:00 false 0.34405336 0.132637962 -0.52159018
3 | 06/10/2021 11:10 false 0.362487453 0.111516551 -0.506414961
4 | 06/10/2021 11:20 false 0.365084511 0.120844616 -0.532559068
5 | 06/10/2021 11:30 false 0.36537785 0.119928998 -0.52735436
6 | 06/10/2021 11:40 false 0.368377492 0.12326421 -0.539637273
2 | 06/10/2021 11:50 false 0.36674019 0.117413334 -0.52230831
8 | 06/10/2021 12:00 false 0.368600472 0.123411442 -0.539638008
9 | 06/10/2021 12:10 false 0.368670779 0.120186718 -0.522985705
"\Ol 06/10/2021 12:20 false 0.385658447 0.048543187 -0.469338002
‘1'! | 06/10/2021 12:30 false 0.405057995 -0.027521699 -0.408401775
'\Zl 06/10/2021 12:40 false 0.395819159 -0.018622649 -0.420280921
13 | 06/10/2021 12:50 false 0.347676445 0.078041092 -0.474378728
14' 06/10/2021 13:00 false 0.394654604 0.108125597 -0.549061465
15 | 06/10/2021 13:10 false 0.551644233 0.037122314 -0.615814423
'\6' 06/10/2021 13:20 false 0.413455368 0.093407906 -0.544218509
17 | 06/10/2021 13:30 false 0.411324749 0.091369289 -0.528443616
"\Sl 06/10/2021 13:40 false 0.410369974 0.085506952 -0.506360418
19 | 06/10/2021 13:50 false 0.380648793 0.106938929 -0.51857903
ZOl 06/10/2021 14:00 false 0.375560738 0.114468409 -0.527811623
21 | 06/10/2021 14:10 false 0.513520372 -0.038714326 -0.488487928
ZZl 06/10/2021 14:20 false 0.721570251 -0.273704899 -0.464072617
23 | 06/10/2021 14:30 false 0.441468313 -0.069398155 -0.395572614

Figura 24 - Registros sem informacao de dias da semana

A B C o E F

1 timestampsourcelfl dias_semanaocorrencia_de_evento potencia.consumo.average. kwalkW]  potencia.consumo.average kwb[kW] potencia.consumo.average. kwc kW]

2 | D6/10/2021 11:08 Quorta false 0.34405336 0132637962 -0.52159018
3 | 06/10/2021 11:1f Quarta false 0.362487453 0.111516551 0.506414961
4. 06/10/2021 11:2f Quarta False 0.365084511 0.120844616 0532555068
5 | D6/10/2021 11:3f Quarta False 0.36537785 0.119528998 -0.52735436
6 | DE/10/2021 11:4Q Quarta False 0.368377492 0.12326421 -0.539637273
7 | 06/10/2021 11:5Q Quarta false 0.36674019 0.117413334 -0.52230831
8 | 06/10/202112:08 Quarta false 0368600472 0.123411442 -0.539638008
9 | 06/10/2021 12:18 Quana false 0.368670779 0,120186718 -0.522985705
10| 06/10/2021 12:28 Quarta False 0.385658447 0.048543187 -0.460333002
11| 06/10/2021 12:38 Quarta false 0.405057905 -0.027521699 -0.408401775
12 | 06/10/2021 12:4f Quarta false 0.385819150 -0.018622649 -0.420280921
13| 06/10/2021 12:58 Quarta false 0.347676445 0.078041092 -0.474378728
14 06/10/2021 13:08 Quarta false 0.394654604 0.108125597 -0.549061465
15| 06/10/2021 13:18 Quarta false 0.551624232 0.037122314 -0.615814423
16 06/10/2021 13:28 Quarta false 0.413455368 0.093407906 0.544218509
17 | 06/10/2021 13:3) Quarta false 0.411324749 10.091369289 0.528443616
18 06/10/2021 13:4f Quarta false 0.410369974 0.085506952 0.506360418
19 06/10/2021 13;5§ Quarta false 0.380628793 0.106938929 -0.51857903
20 | 06/10/2021 14:08 Quarta false 0.375560738 0,114463409 0.527811622
21| 06/10/2021 1418 Quarta false 0.513520372 -0.038714326 0.438487928
22| D6/10/2021 14:2) Quarta false 0.721570251 -0.273704859 -0.484072617
23| 06/10/2021 14:3) Quarta false 0.441468313 -0.069398155 -0.395572614

Figura 25 - Registros com informagdo de dias da semana

Depois de delimitar os 1008 registros validos, ¢ feita a estimativa média do
consumo mensal para cada unidade consumidora. Esse calculo ¢ feito utilizando a
informagao de poténcia ativa medida a cada 10 minutos. Dessa forma, em uma hora tem-

se 6 valores, e, para o calculo da energia média mensal, ¢ utilizada a equagdo (3.1).

1008
_ (Zi=o Pa) x4
Eméd_mensal - 6

3.1)
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Em que:
Emed mensal — Energia média mensal estimada (kWh);

Pa — Poténcia ativa integralizada em intervalos de 10 minutos.

A equacdo (3.1) faz a somatoria de todas as medi¢des de poténcia ativa. Com esse
dado, ¢ feita a multiplicacdo por 4 para estimar o consumo total no més, pois os dados
contemplam informacdes de uma semana e para este trabalho considerou-se que um més
possui 4 semanas. Para identificar o valor de energia média mensal por hora, ¢ feita a
divisdo pelo nimero de registros que sdo feitos por hora. Para este caso, que ¢ feita a
integralizacdo a cada 10 minutos, tem-se 6 valores medidos.

Com a aplica¢do da equagdo (3.1), a unidade consumidora ¢ enquadrada na faixa
de consumo calculado e, a partir deste momento, essa medi¢ao passa a participar da
tipologia dessa faixa de consumo.

Identificada a faixa de consumo e feito o seu enquadramento, segue-se para a
segregacdo das informagdes em dias uteis, sabado e domingo, para a construcdo das
tipologias.

Concluida a separacdo dos registros, ¢ iniciada a ultima etapa em relacdo ao
tratamento dos dados: organizar as informagdes por variavel. Para isso, foram geradas

matrizes e, em cada uma, foram inseridas informagoes referentes a mesma variavel para

facilitar na andlise da constru¢do das curvas tipicas, conforme a Figura 26.

A B C D E F G H | 3 K L M
o | 1 | =2 3 a | s 6 7 8 9 | 10 | u
0 70004 70904 70904 70904 70904 110051 110051 110051 110051 110051 113280 113280
i 3.067 3.064 2.245 2746 2.764 6.77 1.404 6.74 0.665 0.618 1.579 6.116
2 3.056 3.003 2.276 2721 3.115 6.705 0.736 6.657 0.611 0.657 1.569 6.102
3 3.076 3174 2.299 3.047 3.086 6.886 1.318 6.661 0538 0.566 1.496 6133
4 3.078 3.25 2.299 3.003 3.075 6.805 1.3 6.433 0.53 0.559 1.368 6.262
] 3.153 3.251 2317 2.967 3.063 6.718 119 6.14 0.534 0.563 1.373 6.343
6 3.292 3.247 2.303 2.731 3.062 6.638 1.078 6.703 0.655 0.621 1.378 6.29
7 3.264 3.256 2.324 2621 3.059 6.224 0.821 6.854 0.689 0.66 1.361 6.242
& 3.248 3.242 2.315 2.596 3.061 6.249 1.08 6.629 0.53 0.551 1.361 6.273
k] 3.242 3.232 2.19 2.705 4.275 6.601 133 6.59 0.519 0.55 1.367 6.273
10 3.245 3.233 2,057 3.014 3.393 6.633 1446 6.103 0.515 0.542 1.369 6.279
11 3.256 3.243 2.03 3 3.36 6.597 1.365 6.175 0.628 0.538 4,667 6,293
12 3.272 3.211 2.119 2.987 3.32 6.665 1.373 65.396 0.678 2.551 1.494 6.292
13 3.272 3.208 2,409 2.986 3301 6.527 1.348 6.732 0.556 3.546 2.887 5.846
14 3.293 3.207 3.619 2,983 3.303 6.028 1.308 6.636 0.513 6.151 1.526 6.174
15 3.29 3.203 2471 307 3.306 5.971 1.304 6.198 0.528 6.377 1.531 6.232
16 3.285 3.208 2.453 4.268 3.303 6.547 1.293 6.015 0.6 6.281 1.529 6.23
17 3.288 ENS | 2,435 3.019 3.296 6.46 1.284 6.526 0.668 5.836 1.46 6.215
18 | 3.29 3.215 2.342 3.178 3.286 6.564 1.275 6659 0.5 6.099 4,482 6.226
19 3.297 3.222 2.34 3179 3.286 6.474 1.266 6.562 0.493 6.439 6.229 6.22
20 3.286 3.244 2,817 3.175 3.282 6.31 1.264 6.396 0.629 6.409 6.297 65.204
21 | 3.276 3.255 3.491 3.175 3.287 5.986 1.261 65.062 0.704 6.368 6.28 6.197
22 3.279 3.255 2.28 3.159 3.281 6.147 1.259 6.317 0.556 6.316 6.263 6.194
23 3.278 3.249 2,891 3.153 3.286 6,455 1.254 6.573 0.491 6.283 5.233 6.196
24 3.274 3.243 2.820 3.151 3.285 6.369 1.101 6.429 0.485 5.789 5.159 6.191
25 3.266 3.243 2.812 3145 3.29 6.496 1.038 6.374 0.709 5.733 5.194 6.092
26 3.267 3.248 2.845 3.149 3.295 6.499 0.995 5.949 0.706 6.283 5.2 5.993
27 2288 o il 1154 kL] L2098 g.o77 2022 0.480 wit:] ol 2078
I> .| Mam | I2am | 13am | I4am 5am | 16am | I7am | 18am | 19am 10am | 117am | 112am | 113am | 114am | 11 I

Figura 26 - Matrizes de dias tteis com informagdes por variavel
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Na Figura 26 ¢ possivel verificar varias abas; sendo que cada uma contém
informacao de uma variavel. A aba [1am ¢ referente ao modulo da corrente fundamental
da fase A; a [2am se refere ao percentual da corrente de segundo harmdnico em relagdo a
corrente fundamental da fase A e assim segue para as demais abas até a vigésima quinta

harmonica, tanto para modulo, quanto para angulo.

3.4. APLICACAO DA TECNICA DE AGRUPAMENTO

r

Finalizado o processo de tratamento de dados, o passo seguinte ¢ utilizar as
informagdes ja tratadas e aplicar a técnica de agrupamento para construir a tipologia.
Porém, antes disso, € preciso normalizar os dados para as poténcias ativa e reativa e
modulo das correntes. Para este trabalho, utilizou-se como referéncia o valor maximo de
cada medigdo para normalizacdo dos dados. No caso das correntes harmonicas que sdo
registradas em percentual da corrente fundamental, foi feito o célculo em amperes e
normalizados os registros.

O passo seguinte, apos a normalizagdo dos dados, foi usar a informagao do médulo
e angulo das correntes para decompd-las em parte real e imaginaria.

As informagdes das correntes normalizadas e decompostas em parte real e
imagindria foram agrupadas em matrizes e foi aplicada a técnica de agrupamento k-
means, apresentada na secao 2.8, através de uma aplicagdo construida em Python. Essa
aplicacdo, além de ser executada nas variaveis de poténcia ativa e reativa, também ¢
utilizada na corrente fundamental e nas componentes harmonicas até a vigésima quinta
ordem nas suas componentes real e imaginaria.

Apos a aplicacao do k-means nos dados, ¢ gerada a curva tipica por classe, faixa
de consumo e fase das componentes real e imaginaria. A Figura 27 e a Figura 28 sao
exemplos da aplicacdo da metodologia na corrente de terceira harmonica de uma faixa de

consumo da classe residencial para dias tteis.
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Figura 27 — Célculo da tipologia da parte real da corrente de terceira harmonica para uma faixa de consumo
da classe residencial
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Figura 28 — Célculo da tipologia da parte imaginaria da corrente de terceira harménica de uma faixa de
consumo da classe residencial

Conforme pode ser visto nas curvas tipicas apresentadas na Figura 27 e Figura 28,
os dados possuem um quantitativo de 144 registros, isso significa que as medi¢des foram
feitas em intervalos de 10 minutos. Porém esses dados representam a tipologia das
componentes real e imaginaria das correntes.

O proximo passo € executar a agregacao para 24 valores, para que as curvas sejam
apresentadas em valores horarios.

Outro ponto relevante ¢ o volume de tipologias, pois 0 método de agrupamento €
aplicado para todas as fases e segregado em dias uteis, sabados e domingos, totalizando

um montante de 1650 curvas, conforme mostrado na Tabela 11.
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Tabela 11 - Quantitativo de tipologias

Classe Faixa de Consumo (kwh) Sabado | Domingo lIJ)tI:iss Fases Total
Até 100 50 50 50 1 150

Acima de 100 até 220 50 50 50 1 150

Residencial | Acima de 220 até 500 50 50 50 3 450
Acima de 500 até 1000 50 50 50 3 450

Acima de 1000 50 50 50 3 450

TOTAL 1650

Da analise da Tabela 11, é possivel constatar que para cada faixa de consumo sao
esperadas 150 curvas por fase. Isso ocorre devido ao fato de que as tipologias contemplam

a amplitude e o dngulo de fase das componentes harmonicas até a vigésima quinta ordem.

3.5. AGREGACAO DOS REGISTROS E CALCULO DA AMPLITUDE E ANGULO DE FASE

Com as curvas tipicas definidas, a etapa seguinte ¢ a realizacdo da agregacao dos
dados para 24 valores, concluindo, assim, a tipologia das cargas com suas componentes
harmdnicas segregadas em parte real e imaginaria.

Para executar a agregacao, utilizou-se o conceito de soma fasorial, pois por se tratar
de duas grandezas diferentes uma relacionada ao fluxo de poténcia ativa e outra
relacionada ao fluxo de poténcia reativa, realizou a soma das partes ativa e das partes
reativa separadamente para depois calcular o médulo e angulo resultante para cada hora.

Sendo assim, para cada hora tem-se seis valores de corrente com seus respectivos
valores separados em parte real e imaginaria; realizando, portanto, a soma separadamente
da parte real e da imaginaria. Apos isso, calculou-se o modulo da corrente elétrica e seu
angulo, chegando nos valores da curva tipica, conforme pode ser visto na Figura 29.

Os valores da curva tipica do modulo da corrente estdo normalizados. Portanto,
aplicou-se o percentil 95% nos valores maximos de cada matriz para calcular os dados
em amperes e, depois, transformar em percentual da fundamental as correntes
harmdnicas.

Por fim, na Figura 30 e Figura 31, ¢ apresentada a curva tipica do mddulo e do
angulo de fase da corrente de terceira harmodnica para determinada faixa de consumo da

classe residencial em dias uteis, ja considerando a agregacao dos valores.
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Figura 29 - Célculo do valor resultante no intervalo de uma hora
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Figura 30 — Curva tipica do moédulo da terceira harmdnica de uma faixa de consumo da classe residencial
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Figura 31 - Curva tipica do angulo da terceira harmonica de uma faixa de consumo da classe residencial

A andlise detalhada das tipologias geradas verificando o sentido do fluxo da

poténcia harmonica, avaliando a contribuicdo para os valores eficazes da corrente, assim

como a comparagao das tipologias por faixa de consumo ¢ apresentada no capitulo 4.
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E importante destacar que neste trabalho ha um grande quantitativo de tipologias.
Portanto, optou-se por detalhar e apresentar no proximo capitulo a tipologia de uma tinica
faixa de consumo, além de explicar os resultados disponibilizados pela metodologia

aplicada. As demais curvas tipicas estdo no Apéndice I, com os dados em formato de

matriz.
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4 RESULTADOS

Com a metodologia definida para o céalculo da tipologia das curvas de cargas
harmonicas, este capitulo traz os resultados obtidos com a aplicacdo das técnicas
apresentadas no capitulo anterior. Com isso, sdo apresentados graficos com as tipologias
da poténcia ativa, reativa, modulo e angulo da corrente fundamental e das correntes
harmoénicas. Além disso, ¢ feita uma andlise do fluxo de poténcia harmonica, um
comparativo das tipologias por faixa de consumo, e ¢ avaliada a contribuicdo das

correntes harmonicas no valor eficaz da corrente, como também nas perdas técnicas.

4.1. TIPOLOGIAS

Neste topico sdo apresentadas as tipologias calculadas conforme as defini¢cdes do
capitulo 3. Para elucidacdo da aplicagdo, sdo apresentadas em forma grafica as tipologias
da fase A para dias uteis, na frequéncia fundamental, para as ordens pares foram
apresentadas a segunda e a quarta e para as ordens impares demonstrou-se até a vigésima
terceira ordem da classe residencial com faixa de consumo entre 220 e 500 kWh, que se
trata da faixa com maior quantitativo de medi¢cdes. As demais tipologias estdo no
apéndice I em forma de tabela, optou-se por isso devido ao grande volume de dados e de
tipologias desenvolvidas para toda a classe residencial.

Na Figura 32 e Figura 33, sdo apresentados dois graficos, um referente a poténcia
ativa e outro a poténcia reativa da fase A em frequéncia fundamental, para dias uteis e

faixa de consumo de 220 a 500 kWh.
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Figura 32 - Tipologia da Poténcia Ativa, dias tteis, fase A.
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Figura 33 - Tipologia da Poténcia Reativa, dias uteis, fase A.

A curva da Figura 32, representa a poténcia ativa e demonstra um consumo
caracteristico da carga residencial, sendo que o consumo ¢ maior fora do horério
comercial. J4 na Figura 33, € possivel constatar o perfil indutivo dessa faixa de consumo.

Seguindo na analise das tipologias, a Figura 34 e a Figura 35 sdo, respectivamente,

a curva da corrente fundamental e do seu angulo referente a fase A em dias uteis.
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Figura 34 - Tipologia do modulo da corrente fundamental, dias uteis, fase A.
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Figura 35 - Tipologia do angulo da corrente fundamental, dias uteis, fase A.

Nestas curvas também ¢ possivel verificar a caracteristica indutiva da corrente
fundamental, pois o angulo de defasagem ¢ negativo para qualquer periodo registrado.

Referente as correntes harmonicas, trabalhou-se até a vigésima quinta ordem e,
para esta dissertacdo, sdo apresentadas graficamente as ordens que registraram percentual
maximo acima de um em relacdo a corrente fundamental. As demais ordens estdo

disponiveis no apéndice I, em forma de tabela.
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A primeira ordem apresentada ¢ a segunda harmonica, conforme pode ser visto na
Figura 36 e na Figura 37. Essa ordem chega a 5% do valor da corrente fundamental com
fluxo de poténcia ativa alternando entre a fonte e a carga e fluxo de poténcia reativa

prevalecendo o capacitivo.
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Figura 36 - Tipologia do mddulo da segunda harmoénica, dias tteis, fase A.
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Figura 37 - Tipologia do dngulo de fase da segunda harmoénica, dias uteis, fase A.

Na Figura 38 e na Figura 39 ¢ demonstrada a tipologia da terceira ordem. Verifica-

se um percentual maximo acima de 16% em relacdo a fundamental, se destacando como
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a componente que mais contribui para o espectro harmonico. Em relacdo ao angulo
prevalece o fluxo de poténcia harmonica ativa no sentido carga-fonte e a poténcia reativa

¢ exclusivamente capacitiva.
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Figura 38 - Tipologia do mddulo da terceira harmonica, dias tteis, fase A.
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Figura 39 - Tipologia do angulo de fase da terceira harménica, dias uteis, fase A.

A préxima componente exibida ¢ a quarta ordem harmonica, conforme pode ser
visto na Figura 40 e na Figura 41. Esta possui um percentual maximo acima de 1,2% para

o moddulo em relacdo a fundamental e o angulo de fase demonstra uma alternancia do
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fluxo de poténcia harmdnica ativa entre a fonte e a carga. J& o fluxo de poténcia harmdnica

reativa prevalece do tipo capacitivo.
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Figura 40 - Tipologia do modulo da quarta harmonica, dias uteis, fase A.
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Figura 41 - Tipologia do angulo de fase da quarta harmonica, dias uteis, fase A.

A quinta ordem harmdnica pode ser vista na Figura 42 e na Figura 43. O modulo
possui percentual maximo proximo de 8% em relacdo a fundamental. J& referente ao
fluxo de poténcia harmdnica ativa, prevalece o sentido carga-fonte e a poténcia harmdnica

reativa alterna entre indutivo e capacitivo.
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Figura 42 - Tipologia do médulo da quinta harmdnica, dias tteis, fase A.
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Figura 43 - Tipologia do angulo de fase da quinta harmonica, dias uteis, fase A.

A proxima ordem harmonica € a sétima, que, de acordo com a Figura 44 e a Figura
45, registrou o maior valor de médulo de 5%. Em relagdo ao fluxo de poténcia harmonica
ativa e reativa ¢ possivel constatar que o ativo prevalece no sentido carga-fonte, € o

reativo alterna entre indutivo e capacitivo.



70

PU
°
g

—0.75

T——
h

| /
25 I
/

e

o gP o G B 0 P D W @ P R e

Hora

Figura 44 - Tipologia do moddulo da sétima harmonica, dias uteis, fase A.
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Figura 45 - Tipologia do angulo de fase da sétima harmonica, dias uteis, fase A.

A nona ordem harmonica € vista na Figura 46 e na Figura 47. Nestas, ¢ possivel
constatar registros do modulo de até 3,4%. Ja referente ao angulo, verifica-se o sentido
carga-fonte para poténcia harmonica ativa e para a poténcia harmonica reativa ¢ do tipo

exclusivamente capacitiva.
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Figura 46 - Tipologia do modulo da nona harmonica, dias uteis, fase A.
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Figura 47 - Tipologia do angulo de fase da nona harmoénica, dias uteis, fase A.

Seguindo para a décima primeira ordem, € possivel verificar na Figura 48 e na
Figura 49 que o maior valor do modulo ficou préximo a 2,4% e que a tipologia do angulo
indica um fluxo de poténcia harmonica ativa sentido carga-fonte e de poténcia harmdnica

reativa com caracteristicas capacitiva.



72

—0.75

%
= &

K
-

\ . N\

V AN/
V ~N

&% @ o @ 6P 6 0 @ @ oF WP 2 0 P P G 0 42® & '\P'gp 2% ‘1"'““ % #° & e "

Hora

Figura 48 - Tipologia do médulo da décima primeira harmonica, dias tteis, fase A.
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Figura 49 - Tipologia do angulo de fase da décima primeira harménica, dias uteis, fase A.

A tipologia da décima terceira harmonica ¢ apresentada na Figura 50 e na Figura
51. Nestas, ¢ verificado o0 médulo com registros maximo proximo a 2,5%. Em relagdo a
tipologia do angulo constata-se que o sentido do fluxo de poténcia harmoénica ativa

prevalece carga-fonte. J& a poténcia harmonica reativa € do tipo capacitiva.
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Figura 50 - Tipologia do médulo da décima terceira harmonica, dias tteis, fase A.
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Figura 51 - Tipologia do angulo de fase da décima terceira harmonica, dias tteis, fase A.
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Seguindo para a décima quinta ordem sdo verificadas, na Figura 52 e na Figura 53,

as tipologias do médulo e do angulo, respectivamente. Em relagdo ao mddulo, constata-

se um valor maximo préximo a 2,2%. Ja em relacdo ao angulo ¢ definido o sentido carga-

fonte do fluxo de poténcia harmonica ativa e a poténcia harmonica reativa € capacitiva.
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Figura 52 - Tipologia do modulo da décima quinta harménica, dias uteis, fase A.
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Figura 53 - Tipologia do angulo de fase da décima quinta harmonica, dias uteis, fase A.

A décima sétima ordem harmonica ¢ analisada na Figura 54 e na Figura 55. O
moddulo registrou valor maximo proximo a 1,6% e o angulo apresenta uma alternancia
entre fonte-carga no sentido do fluxo de poténcia harmonica ativa, e a poténcia harmdnica

reativa € 100% do tempo capacitiva.



75

® 10
/
o8 /\..-‘/-— \\\
N / '
N

| X R T CR v g o0 k . K | 0 0 o0 o0 g X |
o @ o ¢ &P 1 0P @ 0P 0P 0T 2T 0P 6P o0 6P 1T 50 0P o 50 P n0

Hora

Figura 54 - Tipologia do mddulo da décima sétima harmonica, dias tteis, fase A.
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Figura 55 - Tipologia do angulo de fase da décima sétima harmonica, dias uteis, fase A.

A proxima ordem harmonica ¢ a décima nona ordem, e a Figura 56 e a Figura 57
trazem as tipologias do modulo e angulo. Na Figura 56, ¢ verificado médulo méaximo
proximo a 1,4%. Ja a Figura 57 traz a defini¢ao do sentido do fluxo da poténcia harmonica
ativa que alterna entre fonte-carga e carga-fonte. Além disso, ¢ constatada nesta figura

que a poténcia harmonica reativa ¢ capacitiva.
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Figura 57 - Tipologia do angulo de fase da décima nona harmdnica, dias uteis, fase A.

\

il

N\

&% @ @ a6 o @ @ @ 0P 5P o P

Hora

W

fo

o a5

g Q0 o0 K
o 208 oy .ﬂ.@

R
%

/
/
/
/

/

N\

o o o o o
@™ @® o @ @ @ @F @ @ o P o0 o \“"d) 5 \e._d) v e e 2o ® ‘CF"DQ ‘1’5‘5’Q 18°

Hora

A vigésima primeira ordem harmdnica ¢ apresentada na Figura 58 e na Figura 59

e, nelas, ¢ possivel constatar que o mddulo possui registro maximo de até¢ 1,2%. Para a

tipologia do angulo, o sentido carga-fonte ¢ definido para o fluxo de poténcia harmdnica

ativa e a poténcia harmonica reativa ¢ do tipo capacitiva.
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Figura 58 - Tipologia do médulo da vigésima primeira harmonica, dias tteis, fase A.
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Figura 59 - Tipologia do angulo de fase da vigésima primeira harmonica, dias Uteis, fase A.

Por fim, a vigésima terceira ordem harmdnica ¢ vista na Figura 60 e na Figura 61.
Para o médulo verifica-se registro maximo de 1% e para o angulo constata-se que o
sentido do fluxo da poténcia harmonica ativa alterna entre fonte-carga e carga-fonte e em

relagdo ao fluxo de poténcia harmonica reativa prevalece o tipo capacitivo.
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Figura 60 - Tipologia do médulo da vigésima terceira harmonica, dias tteis, fase A.
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Figura 61 - Tipologia do angulo de fase da vigésima terceira harmonica, dias uteis, fase A.

Nesta se¢do, foram apresentadas as curvas tipicas da poténcia ativa e reativa. Além
disso, apresentaram-se as tipologias do modulo e angulo das correntes harmdnicas com
registros de valores de modulo acima de 1%. Todas essas informacgdes sdo referentes a
fase A da faixa de consumo entre 220 e 500 kWh em dias uteis. As demais curvas tipicas
estao no Apéndice I em forma de tabela. Essas tipologias foram desenvolvidas aplicando-

se a metodologia apresentada no capitulo 3.
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4.2. COMPARATIVO POR FAIXA DE CONSUMO

Com as curvas tipicas definidas na secdo anterior, este item apresenta um
comparativo das tipologias por faixa de consumo. Nesta andlise, sdo apresentados
graficos na forma polar, em que se tem plotado as tipologias de todas as faixas de
consumo.

A Figura 62 traz um exemplo de um circuito hipotético de distribuicao de energia
com cinco unidades consumidoras (UCs), onde a principal fungao deste circuito € analisar
o fluxo de poténcia harmoénica ativa. Considera-se cada consumidor representando uma
faixa de consumo; portanto, na Tabela 12 ¢ identificado qual faixa de consumo cada UC
representa. A classificacdo adotada na Tabela 12 ¢ utilizada para analisar o fluxo de

poténcia harmonica ativa para todas as ordens.

Tabela 12 - Classificagdo da unidade consumidora

Unidade Consumidora Faixa de consumo
(Uo) (kWh)
UC 0-100
UC, 100-220
UGCs 220-500
UC4 500-1000
UCGCs >1000
TRAFO
T
L | | |
L |
0 Due, 0 Due,
\,fl
- (] UG, ll.\ UG 1 (DUG

Figura 62 - Circuito de distribuigdo com cinco unidades consumidoras

As unidades consumidoras da Figura 62 sdo representadas pelo equivalente de

Norton [27]. Essa representacao simboliza como as unidades consumidoras de uma faixa
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de consumo se comportam em relagdo ao espectro harmonico, considerando até a

vigésima quinta ordem harménica.
Devido ao grande volume de dados, os mesmos critérios adotados na apresentagao
das tipologias foram adotados para apresentar os resultados da analise do comparativo

das tipologias por faixa de consumo. Portanto, sdo consideradas apenas ordens que

possuem registros de médulo acima de 1%.

Dessa forma, a primeira ordem a ser avaliada ¢ a segunda componente harmonica.

Mapa Segunda Harménica
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Figura 63 - Mapa polar da segunda harmonica

Na Figura 63, s@o plotadas todas as tipologias da segunda harmonica com os seus
respectivos angulos de fase. Cada ponto no grafico representa a extremidade do fasor de
corrente na referida ordem harmonica, sempre em relagdo a tensdo harmonica de mesma
ordem. As amplitudes das correntes sao expressas em valores percentuais em relacao a
corrente fundamental.

Avaliando as tipologias ¢ verificada uma tendéncia de fluxo de poténcia harmonica
ativa fonte-carga para unidades consumidoras até¢ 220 kWh e fluxo carga-fonte para
unidades consumidoras acima de 220 kWh. A Figura 64 traz o circuito de distribuigao,
no qual € possivel verificar o sentido do fluxo harmonico da segunda ordem de acordo

com a faixa de consumo dos consumidores.
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Os consumidores UC; e UC; representam, respectivamente, as faixas de 0-100 e

100-220kWh e tém a tendéncia a consumir poténcia harmoénica ativa de segunda ordem.

J& os demais consumidores tém a tendéncia de gerar.

Figura 64 - Circuito de distribuigdo com fluxo de poténcia harmoénica ativa de segunda ordem

Seguindo o processo comparativo das tipologias harmdnicas por faixa de consumo,
a proxima ordem a ser avaliada ¢ a terceira harmonica.

Mapa Terceira Harménica

%0° 0-100kWh

100-220kWh

_F 220-500kWh

. ‘fa, ' . . 500-1000kWh
S = N ~, ¥ >1000kWh

225°

270°

Figura 65 - Mapa polar da terceira harmonica
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Figura 66 - Circuito de distribui¢do com fluxo de poténcia harmonica ativa de terceira ordem

Para a terceira ordem harmonica, ¢ possivel verificar, conforme Figura 65, que apenas a
faixa de consumo de 0-100kWh possui fluxo de poténcia harmonica ativa sentido fonte-
carga. A demonstracao disso na Figura 66 evidencia que somente a UC; absorve poténcia
harmodnica ativa; as demais UCs injetam energia harmonica ativa para a rede da
distribuidora.

Em relacdo a quarta harmonica, na qual € possivel verificar, através da Figura 67 e
Figura 68, que a UC;, UC> e UC3 absorvem e injetam poténcia harmonica ativa e que as

demais UCs apenas injetam poténcia harmdnica ativa na rede local.

Mapa Quarta Harménica
a0° 0-100kWh

100-220kWh
- --- - 220-500kWh
"% 500-1000kWh

135 >1000kWh

1 O SRITE PN, (e (O L LB,

2ro°

Figura 67 - Mapa polar da quarta harmonica
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Figura 68 - Circuito de distribui¢do com fluxo de poténcia harmoénica ativa de quarta ordem

Avaliando a quinta ordem harmonica, ¢ possivel verificar na Figura 69 e na Figura
70 a tendéncia da UC; em absorver poténcia ativa harmonica ;ja a UC4 tanto injeta, quanto
absorve poténcia harmonica ativa, sendo que as demais UCs apenas injetam poténcia

harmonica ativa na rede da distribuidora.

Mapa Quinta Harmonica
90° »  0-100kWh

100-220kWh
220-500kWh
500-1000kWh
>1000kWh

L

225°

2ro°

Figura 69 - Mapa polar da quinta harménica
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Figura 70 - Circuito de distribui¢do com fluxo de poténcia harmoénica ativa de quinta ordem

A proxima ordem a ser analisada ¢ a sétima harmonica e, de acordo com a Figura

71 e a Figura 72, é possivel constatar que o fluxo de poténcia harmonica ativa para a UC;

¢ sentido fonte-carga; para a UCs em alguns momentos do dia o fluxo de poténcia ¢

sentido fonte-carga, mas o que predomina ¢ o fluxo carga-fonte. J4 para as demais UCs,

tem-se apenas um unico sentido que ¢ carga-fonte.

Mapa Sétima Harmonica
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Figura 71 - Mapa polar da sétima harménica
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Figura 72 - Circuito de distribuicdo com fluxo de poténcia harmonica ativa de sétima ordem

Avaliando a nona ordem harmonica, ¢ possivel verificar através da Figura 73 e
Figura 74 a predominancia do sentido carga-fonte para o fluxo de poténcia harménica
ativa. Com excecao da UC; (faixa de consumo de 0 a 100 kWh) com fluxo harmdnico no
sentido fonte-carga, assim como da UCs com algumas horas do dia com sentido fonte-

carga.

Mapa Nona Harménica

90° o 0-100kWh
) 100-220kWh
. 220-500kWh
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Figura 73 - Mapa polar da nona harménica
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Figura 74 - Circuito de distribuicdo com fluxo de poténcia harmonica ativa de nona ordem

Seguindo na andlise do fluxo de poténcia harmonica ativa, avalia-se agora a décima
primeira ordem, a qual ¢ similar a nona ordem, conforme pode ser visto na Figura 75 e
na Figura 76, pois prevalece o fluxo sentido carga-fonte. Com exceg¢do da UCi, que
predomina o sentido fonte-carga, e da UCs, que alterna o fluxo entre fonte-carga e carga-

fonte.

Mapa Décima Primeira Harménica
20° »  0-100kWh

100-220kWh

] 220-500kWh

. . 500-1000kWh
135_ _45 >1000kWh

270°

Figura 75 - Mapa polar da décima primeira harménica
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Figura 76 - Circuito de distribui¢do com fluxo de poténcia harmoénica ativa de décima primeira ordem

A proxima ordem a ser avaliada ¢ a décima terceira. Nela, apenas na faixa de
consumo 0-100kWh predomina o fluxo de poténcia harmoénica ativa sentido fonte-carga;
nas demais faixas de consumo, predomina o fluxo carga-fonte, conforme pode ser

observado na Figura 77 e na Figura 78.

Mapa Décima Terceira Harménica
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Figura 77 - Mapa polar da décima terceira harmonica
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Figura 78 - Circuito de distribuicdo com fluxo de poténcia harmonica ativa de décima terceira ordem

Conforme pode ser visto na Figura 79 e Figura 80, a décima quinta harmonica na
faixa de consumo 0-100kWh prevalece o fluxo de poténcia harmdnica ativa sentido fonte-
carga. J& para as faixas de consumo 100-220kWh e maior que 1000kWh o fluxo alterna

entre fonte-carga e carga-fonte, e, para as demais faixas, predomina o fluxo carga-fonte.

Mapa Décima Quinta Harménica

90° s>  0-100kWh
100-220kWh
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Figura 79 - Mapa polar da décima quinta harmdnica
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Figura 80 - Circuito de distribui¢do com fluxo de poténcia harmonica ativa de décima quinta ordem

Na Figura 81 e Figura 82, ¢ possivel verificar o fluxo da poténcia harmodnica ativa

para décima sétima ordem. E constatado que para a UC; continua predominando o fluxo

sentido fonte-carga e para as demais UCs ha uma alternancia do sentido do fluxo entre

fonte-carga e carga-fonte, porém prevalecendo o sentido carga-fonte.

Mapa Décima Sétima Harménica
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Figura 81 - Mapa polar da décima sétima harmonica



Figura 82 - Circuito de distribui¢do com fluxo de poténcia harmonica ativa de décima sétima ordem

Seguindo para a décima nona ordem harmonica, € possivel constatar na Figura 83

e Figura 84 que a UC; permanece com fluxo de poténcia harmonica ativa sentido fonte-

carga. As UC, e UCy alternam o sentido do fluxo entre fonte-carga e carga-fonte ¢ nas

demais UCs prevalece o fluxo sentido carga-fonte.

Mapa Décima Nona Harménica
90° o 0-100kWh

100-220kWh
- 220-500kWh
e y  500-1000kWh
s >1000kWh

2ro°

Figura 83 - Mapa polar da décima nona harménica
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Figura 84 - Circuito de distribuicdo com fluxo de poténcia harmonica ativa de décima nona ordem

Na vigésima primeira harmonica, € apresentado, na Figura 85 e Figura 86, o sentido
do fluxo de poténcia harmonica ativa. Nessas figuras é observado que para a UC; o fluxo
¢ fonte-carga, ja para as demais UCs hé uma alternancia no sentido do fluxo entre fonte-

carga e carga-fonte.

Mapa Vigésima Primeira Harménica

90° »  0-100kWh
100-220kWh
. & 220-500kWh
; N 500-1000kWh
e N >1000kWh

Figura 85 - Mapa polar da vigésima primeira harmonica
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Figura 86 - Circuito de distribuicdo com fluxo de poténcia harmonica ativa de vigésima primeira ordem

Por fim, tem-se a vigésima terceira harmonica representada na Figura 87 e Figura
88. Observa-se que para a UC; o sentido de fluxo de poténcia harmonica ativa ¢ fonte-

carga ¢ para as demais UCs ocorre a alternancia do sentido do fluxo de poténcia

harmonica ativa.

Mapa Vigésima Terceira Harménica
%0°

0-100kWh
100-220kWh
220-500kWh
e i e ) <2 - 500-1000kWh
_ i : e >1000kWh
ve o ‘"’ 7
¢ [ ]
Y ey '
’ 40 : “0.20
: / ¢ 5”“ 8015
' S e % Moo
'."\‘\\_f""-.0.05
180 swaibassasitineus Pasissdiaest ‘_‘r o0°
i
“,\' M V23
\\,{, :):,'
25° 315°
270°

Figura 87 - Mapa polar da vigésima terceira harmonica
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Figura 88 - Circuito de distribuicdo com fluxo de poténcia harmonica ativa de vigésima terceira ordem

Nesta secdo foram apresentadas as tipologias das principais ordens harmodnicas
com todas as faixas de consumo plotadas em forma polar. Portanto, foi possivel comparar
o impacto que cada faixa de consumo proporciona ao sistema elétrico em relagdo as
ordens harmonicas. Constata-se que prevalece o fluxo de poténcia harmoénica ativa no

sentido carga-fonte e que este tem a tendéncia de aumentar com o aumento do consumo.

4.3. CONTRIBUICAO NO VALOR EFICAZ DA CORRENTE

Nos itens anteriores foram apresentadas as tipologias e feito um comparativo das
curvas tipicas por faixa de consumo. Nesta se¢do ¢ avaliada a contribuicdo por faixa de
consumo ao valor eficaz da corrente.

A Figura 89 mostra, por faixa de consumo de cada UC, o comportamento do valor
eficaz apenas das correntes harmonicas, mostrando o quanto as mesmas podem contribuir
para a composi¢do do valor eficaz da corrente total. Neste grafico fica evidente que os
consumidores que pertencem as faixas de consumo superiores contribuem mais para o

incremento do valor eficaz da corrente.
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Corrente harménica por faixa de consumo
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Figura 89 - Corrente harmonica por faixa de consumo

Essa informagdo, em conjunto com o sentido do fluxo apresentado na se¢do 4.2, ¢
mais uma evidéncia que o sentido do fluxo que prevalece ¢ carga-fonte e, portanto,

contribui para a circulacao de correntes harmonicas nas redes de distribuigao.
4.4. CONTRIBUICAO NAS PERDAS TECNICAS

Apoés apresentar a contribuicdo no valor eficaz na se¢do anterior e constatar a
circulacdo de correntes harmonicas na rede de distribuigdo, utilizou-se a tipologia da faixa
de consumo de 220-500kWh, que representa o maior quantitativo de consumidores
residenciais, com o seu devido mddulo e angulo para simular o impacto nas perdas
técnicas de um alimentador.

Na Tabela 13 ¢ mostrado o calculo das perdas técnicas para um alimentador sem
considerar o espectro harmoénico. Ja na Tabela 14 sdo apresentadas as perdas técnicas para
o mesmo alimentador, porém considerando o espectro harmonico com moédulo e angulo
nas 24 horas do dia.

E, por fim, na Tabela 15 tem-se o resultado do acréscimo nas perdas técnicas.
Sendo assim, € possivel verificar um aumento médio de aproximadamente 2,4% em

relagdo ao percentual de perdas sem espectro harmonico.
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Tabela 13 - Perdas técnicas sem espectro harmonico

Perdas Técnicas Sem Espectro Harmonico

Dias Energia ativa (MWh) | Perdas (MWh) | Perdas (%)
Domingo 4.4864 0.2280 5.0819

Uteis 4.8080 0.2423 5.0394
Sabado 4.5698 0.2282 4.9930

Tabela 14 - Perdas técnicas com espectro harmonico
Perdas Técnicas Com Espectro Harmonico

Dias Energia ativa (MWh) | Perdas (MWh) | Perdas (%)
Domingo 4.8617 0.2542 5.2278

Uteis 4.9739 0.2555 5.1377
Sabado 4.7622 0.2436 5.1154

Tabela 15 - Tabela com acréscimo nas perdas técnicas

Tabela Resumo de Perdas Técnicas
Dias Perdas s/harménico (%) | Perdas c/harménico (%) | Acréscimo (%)
Domingo 5.082 5.2278 2.8709
Uteis 5.039 5.1377 1.9507
Sabado 4.993 5.1154 2.4503

Com os dados apresentados, tem-se uma estimativa de quanto as componentes

harmdnicas com o seu mddulo e angulo definidos podem contribuir para as perdas

técnicas.
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5 CONCLUSOES

Esta dissertacdo apresentou no capitulo 1 a motivagdo desse trabalho. Nele, ¢
contextualizada a importancia que a classe residencial vem ganhando nos ultimos anos e
o impacto das cargas eletronicas que vieram no sentido de otimizar o uso de recursos
energéticos. Porém, em contrapartida, estas mesmas cargas sdo responsaveis pelo
aumento da circulagdo das correntes harmonicas nas redes de distribuicao.

A circulagdo dessas correntes harmonicas justifica este trabalho devido ao fato de
o atual processo de caracterizagdo de carga contemplar apenas a frequéncia fundamental.
Como ¢ evidente a presencga de sinais com frequéncias multiplas da fundamental, inserir
essas componentes na construcao das tipologias faz com que a carga seja representada de
forma mais condizente com a realidade.

Em seguida, o capitulo 2 abordou os principais conceitos para o desenvolvimento
deste trabalho. Dessa forma, apresentaram-se teorias relacionadas a distor¢ao harmonica,
destacando cargas que contribuem para a sua geracdo. ApOs isso, apresentaram-se
conceitos das grandezas elétricas aplicado a sinais ndo senoidais, enfatizando a
contribui¢do dessas cargas no espectro harmdnico. O proximo passo foi esclarecer as
defini¢des regulatorias, as quais envolveram conceitos referentes a parametros de
qualidade e, principalmente, a caracterizacao da carga. Quanto ao processo de constru¢ao
da tipologia das curvas de carga, ¢ apresentada a atual metodologia da ANEEL, além de
definir as especificagdes dos sistemas de medi¢do. Por fim, discorreu-se sobre os
conceitos de técnicas de agrupamento, abordando as principais caracteristicas dos
processos existentes, com destaque para o método k-means com a demonstragdo da teoria
e de uma aplicagdo numérica, em que o método ¢ todo detalhado para auxiliar no
entendimento dos conceitos.

No capitulo 3 ¢ detalhado todo o processo desenvolvido para a caracterizagdao da
carga, pois, diferentemente da metodologia atual que trabalha somente com a poténcia
ativa na frequéncia fundamental, para este trabalho foi preciso abordar técnicas diferentes
para a construcdo das tipologias das componentes harmodnicas. Todavia, antes de aplicar
as técnicas para a constru¢do das curvas tipicas, foi preciso realizar uma campanha de
medicao com medidores que possuem os requisitos minimos estabelecidos pela ANEEL.

Além disso, foi necessario definir um quantitativo de medigdes que representa a classe de
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consumidores residenciais e, por fim, realizar o tratamento dos dados para considerar
apenas registros validos. Concluida essa parte, o proximo passo foi aplicar as estratégias
para a constru¢do das tipologias. Portanto, além da aplicagdo das técnicas de
agrupamento, foi preciso normalizar os dados e identificar as componentes da parte real
e imaginaria das correntes fundamental e harmonica e, com esses dados, realizar o
agrupamento das curvas e definir as tipologias. Com as curvas tipicas definidas, a tltima
etapa foi a agregacdo dos registros para valores horarios e o calculo do moédulo e angulo
das tipologias.

Com a metodologia definida, o capitulo 4 apresentou os resultados encontrados
com a aplicagdo das técnicas para a constru¢do das tipologias. Essas curvas foram
desenvolvidas considerando somente a classe residencial segregadas por faixa de
consumo. Na campanha de medidas, a faixa de consumo que representou a maior
quantidade de consumidores € a de 220-500kWh, a qual representa 50,45% das medicdes;
a proxima faixa ¢ a de 100-220kWh, com 21,72%; depois, vem a faixa de 500-1000kWh,
com 15,38%; em seguida, a faixa entre 0-100kWh, com 7,47% e, por fim, a faixa maior
que 1000kWh, com 4,98%. Essa representatividade traz a informacgdo de qual faixa de
consumo possui mais clientes contribuindo para a presenca das correntes harmonicas na
rede.

Devido ao grande volume de dados, as tipologias foram apresentadas graficamente
apenas para a faixa de consumo que possui maior quantidade de medig¢des. Nessas figuras
foi possivel constatar o agrupamento das medicdes e a definigdo da tipologia, tanto para
o moddulo, quanto para o angulo das correntes harmoénicas. Com o perfil de
comportamento dos angulos, foi possivel analisar o sentido do fluxo de poténcia
harmdnica ativa e reativa para todas as componentes do espectro harmoénico analisado
neste trabalho.

Com a definicdo das tipologias, foi possivel constatar que as unidades
consumidoras em diferentes faixas de consumo podem absorver ou injetar poténcia
harmonica ativa na rede da distribuidora. Para efeito de andlise, foi feito um comparativo
com as tipologias de todas as faixas de consumo e ficou evidente que os consumidores
que pertencem a faixas de consumo de menor amplitude (com a faixa de 0 a 100 kWh,
por exemplo) tém a tendéncia de apenas absorver poténcia harmonica ativa. Ao mesmo
tempo, os consumidores que pertencem a faixas de consumo superiores t€m a tendéncia
de injetar poténcia harmonica ativa na rede elétrica local. Em outras palavras, verificou-

se, ainda que de uma forma indireta, que de acordo com o poder aquisitivo das familias
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(possibilitando a aquisicao de mais bens de consumo) ha uma predisposi¢ao de absor¢ao
ou injecdo de energia harmonica nas redes elétricas.

Além do comparativo das tipologias, foi apresentada a contribui¢do harmdnica de
cada faixa de consumo para o valor eficaz da corrente, o que deixou perceptivel que as
faixas de maior consumo contribuem em valor absoluto com uma intensidade maior.

Portanto, ao analisar as tipologias em conjunto com o comparativo feito entre
faixas de consumo e a contribui¢do no valor eficaz das componentes harmonicas, fica
evidente que o fluxo no sentido carga-fonte das componentes harmodnicas ¢ o que
prevalece e essas correntes circulam na rede de distribuigdo contribuindo para a elevagao
das distor¢des harmonicas e, sobretudo, das perdas técnicas da distribuicdo. Sobre essa
questdo, foi verificada a contribuicdo da tipologia do espectro harménico nas perdas
técnicas de um circuito hipotético, promovendo um acréscimo médio de 2,4% em relacdo
ao percentual de perdas técnicas do mesmo circuito.

Por fim, a insercdo da caracterizagdo da carga em termos de componentes
harmoénicas se mostrou relevante, uma vez que demonstrou uma tendéncia de
consumidores com maior poder aquisitivo serem o0s que mais contribuem para as
distor¢des harmonicas nas redes elétricas, além de incrementar de forma significativa os

montantes de perdas técnicas no processo de distribuicao de energia elétrica.
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APENDICE 1

Faixa de consumo de 0-100kWh (fase A)

e Poténcia ativa (kW) e reativa (kvar)

PA_uti|QA_uti|PA_sab|QA_sab |PA_dom |QA_dom
1:00 0.56 0.23 0.44 0.84 0.45 0.20
2:00 0.55 0.24 0.41 0.83 0.48 0.23
3:00 0.54 0.21 0.44 0.99 0.46 0.20
4:00| 0.56| 0.23 0.41 0.87 0.46 0.22
5:00 0.55 0.23 0.41 0.92 0.44 0.21
6:00 0.54 0.22 0.39 0.81 0.43 0.18
7:00 0.53 0.21 0.40 0.85 0.46 0.22
8:00 0.50 0.20 0.39 0.84 0.43 0.17
9:00 0.51 0.19 0.38 0.78 0.42 0.19
10:00| 0.52 0.21 0.36 0.72 0.42 0.16
11:00( 0.51| 0.21 0.36 0.71 0.42 0.18
12:00( 0.52| 0.21 0.35 0.67 0.42 0.19
13:00( 0.52 0.20 0.41 0.84 0.42 0.17
14:00( 0.54 0.20 0.40 0.74 0.41 0.16
15:00| 0.55 0.21 0.38 0.68 0.43 0.15
16:00| 0.54 0.21 0.40 0.71 0.42 0.14
17:00| 0.54 0.21 0.41 0.66 0.42 0.19
18:00| 0.55 0.20 0.42 0.87 0.45 0.18
19:00( 0.58 0.19 0.40 0.81 0.46 0.19
20:00( 0.58| 0.22 0.39 0.70 0.45 0.19
21:00( 0.57| 0.19 0.40 0.78 0.48 0.24
22:00( 0.58| 0.19 0.39 0.75 0.49 0.23
23:00( 0.60 0.23 0.40 0.88 0.49 0.23
24:00( 0.58 0.21 0.43 1.00 0.48 0.23

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harmonica 62 Harmonica 72 Harménica 82 Harmonica
Médulo(%) [A Médulo(%) [A Médulo(%) [A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 3.28 -17.73 3.94 -66.56 11.55 79.85 0.41 93.25 2.29 -28.78 0.74 -74.18 6.11 30.03 0.46 74.85
2:00 3.19) -17.98 3.51 -64.22 10.88 81.03 0.18| -1.09 3.36) -35.87 0.61 -76.93 6.10 26.63 0.45 74.77
3:00 3.15 -17.16 3.86] -67.51 9.89) 83.74 035 -21.51 4.20 -35.13 0.82 -75.99 6.22 26.65 0.55 76.35
4:00 3.24] -18.12 5.15 -76.34 9.72 78.51 0.64/ 66.28 5.10) -35.17 0.86! -73.35 5.96| 25.41 0.52 76.48
5:00 3.18 -17.64 4.91 -77.96 9.96 79.24 0.40 32.71 6.18 -32.62 0.80 -83.02 5.93 23.51 0.46 72.77
6:00 3.12 -17.40 3.82 -73.70 10.49 74.14 0.73 -38.22 6.39 -25.28 0.60 -84.48 5.98 23.32 0.45 71.44
7:00 3.08] -17.58 4.38 -78.95 10.75 61.33 0.84] 16.42 7.99) -8.75 0.97, -85.52 6.84) 25.91 0.29) 70.94
8:00 2.92 -18.46 5.21 -88.67 11.08 67.20 0.88] 55.66 9.94] 14.26 0.22 -10.01 7.68! 25.90 0.38] 77.74
9:00 2.99 -18.46 4.96 -84.66 12.24 74.16 0.73 63.26 8.70) 22.73 0.39) 60.05 7.20 31.78 0.53 84.53
10:00 3.08 -19.82 3.71 -82.82 13.57. 63.20 0.35 25.06 10.04; 25.77 0.17 0.77 7.14 28.89 0.46 81.53
11:00 3.07 -20.86 3.20 -78.16 13.63 64.63 0.31 27.57 11.50 30.88 0.39 11.11 7.06 30.68 0.54 86.55
12:00 3.09 -20.75 2.47, -66.33 15.44 57.12 0.50! 66.10 9.39) 21.28 0.45 21.25 6.89) 28.35 0.54] 90.17
13:00 3.05 -19.93 2.04] -46.21 14.86 57.30 0.24] -62.32 9.66! 26.74 0.57, 24.24 7.16| 33.02 0.46| 86.30
14:00 3.17 -18.96 212 -18.88 14.45 62.73 0.61 62.78 7.19 31.23 0.81 -43.79 6.10 30.52 0.29 80.04
15:00 3.24 -18.71 2.19 -8.41 13.91 66.98 1.15 66.17 5.86 26.17 0.45 -18.56 5.94 28.70 0.41 83.06
16:00 3.16 -19.52 2.79 38.12 13.76 66.78 131 67.90 7.42 24.21 0.39 15.23 6.75 32.50 0.42 80.52
17:00 3.18] -19.86 2.81 52.51 14.32 59.60 1.54 69.02 7.97, 11.41 0.30) 9.71 6.91 30.48 0.50! 87.54
18:00 3.22 -18.57 4.16 67.51 14.89 56.93 0.40) 24.98 10.41 5.71 0.82 75.10 6.47) 31.15 0.39) 86.19
19:00 3.32 -16.91 2.89 60.57 16.01 45.87 0.23 121.62 8.29 10.18 0.45 73.38 6.24 37.90 0.31 82.85
20:00 3.35 -17.68 243 50.69 15.47 46.78 0.68 103.29 6.75 4.52 0.74 74.73 5.73 43.69 0.32 81.61
21:00 3.30) -16.39 2.29) 51.20 15.06 50.72 0.67, 106.15 6.64 24.48 0.25 42.71 5.52 46.93 0.4/ 78.75
22:00 3.38] -15.74 235 47.44 13.65 55.15 0.78| 92.71 4.69 30.09 0.18| -9.65 5.30 44.68 0.51 79.81
23:00 3.49 -16.80 179 -20.02 12.18 62.34 117 94.09 257, 24.20 035 68.18 5.76) 38.15 0.42 74.99
24:00 3.36 -16.34 2.78 -51.79 11.55 74.44 0.76 79.80 3.00 37.59 0.71 -75.13 6.62 32.62 0.44 74.19
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 3.40 26.71 0.27 73.77 2.50 0.15 75.56 1.28 -24.37 0.22 76.23 0.86 -31.15 0.31 89.28
2:00 3.47 22.56 0.29 76.73 3.07 0.17 75.37 1.04 -36.60 0.08 67.09 0.85 -38.25 0.31 88.43
3:00 3.25 18.31 0.31 77.64 3.65 0.17. 73.39 1.03 -42.07 0.17. 76.60 0.81 -37.17 0.29. 88.93
4:00 3.14. 17.70 0.38 80.04 3.26. 0.14. 72.18 115 -23.19 0.04. 59.49 0.56 -0.06 0.26. 88.68
5:00 3.03 13.84 0.31 77.03 3.14 0.14 69.07 1.25 -9.15 0.14 85.05 0.61 4.48 0.19 88.70
6:00 3.09 16.43 0.31 76.68 2.34 0.11 63.51 1.27 -2.29 0.10 75.86 0.83 13.83 0.21 86.73
7:00 2.40 32.22 0.30 77.74 2.52 0.15 78.69 1.55 10.31 0.16 -80.82 1.25 -13.19 0.25 84.73
8:00 2.52 26.51 0.32 79.23 2.05 0.25 82.69 1.64 6.19 0.08! -64.13 113 -15.66 0.27. 84.97
9:00 3.04. 24.91 0.33 83.71 2.40. 0.12 69.18 1.84 17.94 0.27. 79.98 0.88. -24.80 0.21 84.85
10:00 3.62 27.04 0.34 84.18 2.15 0.08 35.74 1.36 -2.52 0.22 83.11 0.93 -28.27 0.20 85.59
11:00 3.69 21.52 0.30 85.54 1.94 -32.89 0.08 38.44 1.53 20.18 0.35 79.60 0.82 -13.32 0.21 87.86
12:00 3.47. 12.13 0.37. 86.04 2.38, -8.68 0.16. 71.99 177 38.86 0.27. 77.38 0.93 -9.71 0.16. 84.46
13:00 375 22.62 0.33 84.67 271 1.67 0.23 75.65 2.18, 40.43 0.34. 78.77 1.60 26.02 0.19. 85.19
14:00 3.65 20.27 0.29. 77.62 3.41 -36.28 0.25 75.52 1.84 42.09 0.34. 77.17 1.09 22.83 0.15 83.70
15:00 3.53 26.82 0.24 83.33 3.47 -44.16 0.26 76.55 1.77 15.36 0.28 74.05 1.10 43.61 0.18 85.58
16:00 3.45 34.41 0.17 77.92 2.50 -50.55 0.25 78.03 1.62 18.11 0.10 68.35 0.92 39.82 0.20 85.29
17:00 3.39 31.24 0.16. 74.54 1.96 -32.75 0.16. 72.95 177 20.18 0.18' 75.89 0.72 9.91 0.27. 86.39
18:00 3.51 15.90 0.16. 72.95 1.48 1.94 0.28. 83.17 2.45 26.14 0.25 79.74 111 -11.21 0.31 89.56
19:00 4.67 23.46 0.14. 65.24 101 173 0.33 87.68 2.24 13.61 0.10: 51.70 1.98 -15.93 0.26. 86.94
20:00 4.70] 19.95 0.18 71.98 1.82 -3.39 0.35 88.13 2.42 21.63 0.18 78.02 2.14 -8.02 0.27 85.57
21:00 4.43 21.81 0.24 73.82 2.60 32.05 0.36 86.33 2.33 25.90 0.06 30.95 2.21 4.08 0.29 84.48
22:00 4.33 26.20 0.28 77.36 2.75 45.38 0.26. 81.51 2.32 20.81 0.27. 71.88 2.37. 15.56 0.27. 83.12
23:00 3.78 26.94 031 77.02 130 9.35 0.23 82.11 1.97 6.11 0.26 78.06 2.03 16.04 0.21 85.36
24:00 3.82 25.09 0.22 68.84 2.04 21.07 0.22 81.90 171 -4.21 0.18 70.85 141 -10.03 0.23 86.26

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 0.89 53.39) 0.16 81.10 119 42.29 0.23 79.55) 0.68 31.07) 0.25) 84.16 0.57] 66.34 0.24] 80.87, 0.69 43.17
2:00 078 4823 0.15 80.75 132 56.41 0.22 79.58) 0.69 26.08| 0.25) 84.86 0.54) 66.59 0.25 81.98 0.70 43.20
3:00 071 32.52 0.14 8217 125 61.44 0.15 75.38) 0.66 18.66| 0.26) 85.39 0.53 70.32 0.26| 82.52) 0.81 47.18
4:00 072 37.95 0.15 81.91 117 60.83 0.16| 76.01] 077 14.73 0.24) 84.34 0.40) 66.33 0.26| 81.81] 0.82 47.00
5:00 0.80 46.04 0.18 82.76 1.08 60.49 0.15 73.89) 073 18.22 0.26) 85.01 0.51 68.41 0.25 81.95) 075 36.55
6:00 079 47.74 0.15 83.06 127 61.49 0.11 72.08) 0.80 33.92 0.26) 84.70 0.49) 68.17 0.27 83.72) 0.84 45.97
7:00 073 42.66 0.17 84.08 0.61 46.21 0.05 -36.10 0.89 57.95 0.24) 84.86 0.54) 70.39 0.26| 83.72) 0.91 58.93
8:00 0.70 31.87) 024 85.48 0.29) -41.89 0.12 62.67, 0.98 51.91 0.28) 85.71 0.49) 67.52 0.27 84.13) 0.49 33.51
9:00 078 30.48) 0.20 84.98 0.96] -58.77 0.18] 75.80) 1.03 37.57, 0.26) 87.25 0.64) 67.99 0.28 84.65) 032 -12.22
10:00 0.86 21.14) 025 87.10 0.79) -37.79 0.10) 63.17) 0.99 30.80) 0.27] 87.02 0.43 63.00 0.28 85.03) 039 -3.67
11:00 0.56 7.60) 0.28) 87.69 0.67] -8.37 0.09 59.97) 0.99 37.32 0.26) 87.42 0.41 60.89 0.26| 84.77) 0.46 7.05
12:00 0.65 -17.48 0.25) 86.76 0.75 1.00 0.06| 33.95) 0.88 35.54) 0.23) 86.46 0.23 42.89 0.25 84.86) 0.59 4.3
13:00 072 16.33 0.25) 86.13 0.83 16.86] 0.11 65.40) 0.85 46.18 0.24) 86.01 0.36] 62.28 0.28 84.28) 0.76 22.86|
14:00 074 -4.92 0.26) 85.41 0.56) 0.66 0.08 55.96) 0.92 43.25 0.24) 85.51 0.26] 49.41 0.26| 82.73) 072 14.84)
15:00 076 -13.19 0.24) 86.47 0.52 10.85] 0.12 60.48) 0.98 43.24 0.24) 86.64 0.24] 32.01 0.25 84.02) 0.60 28.60)
16:00 0.82 -2.61 0.24) 84.43 0.65 19.35] 0.15 68.81] 0.98 41.77 0.23) 87.63 0.20 49.84 0.24 83.41] 0.60 28.03
17:00 0.96 -1.06] 0.26) 85.61 0.83 11.85] 0.15 62.95) 111 50.00 0.24) 87.89 0.26] 35.55 0.25 85.02) 0.66 5.88
18:00 113 15.73 0.23) 84.61 0.89) -18.44 0.14) 65.44) 1.05 47.11 0.27] 87.25 0.53 45.87 0.23 85.25) 0.64 -0.10
19:00 1.60 31.48) 0.24) 83.77 127 26.95 0.18 70.03) 0.93 24.79 0.26) 87.10 0.85 38.46 0.23 84.46) 0.76 34.25
20:00 1.61 37.16] 0.24) 82.73 118 34.03 0.26| 77.63) 0.99 23.33 0.25) 88.11 0.91 34.18 021 84.50 0.94 36.65
21:00 1.81 48.80 0.26) 82.31 131 31.95 0.25 77.40) 1.09 22.68) 0.25) 88.51 0.91 41.51 0.20) 85.08) 0.87 51.60)
22:00 1.21 38.23 0.28) 83.08 128 36.53 0.15 65.15) 1.10 32.83 0.27] 86.45 0.79) 38.76 0.22 84.13) 0.87 50.82
23:00 0.88 35.39) 0.25) 82.14 1.09 39.35 0.15 66.07) 0.88 35.46) 0.25) 84.98 0.71 42.34 0.24 84.64) 0.94 56.17
24:00 0.92 37.90) 0.18) 81.05 0.95 44.29 0.12 65.35) 072 26.51 0.25] 82.01 0.53 52.50 0.24 82.80) 074 38.37
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 3.13 -16.64 1.70 -47.28 8.62 87.56 0.29. 88.90 2.08! -103.75 0.54. -89.16 5.34. 37.07 0.44. 82.47
2:00 2.90! -15.95 1.42 -51.35 6.71 83.00 0.15 31.39 145 10.32 0.47. -83.36 6.38 34.87 0.40! 82.84
3:00 3.15 -18.75 2.97. -73.13 8.28 79.13 0.32 -75.58 4.40 -76.30 0.34 -88.03 5.66. 25.08 0.39. 80.45
4:00 2.98 -18.51 2.76 -76.95 8.97 77.00 0.30 -77.00 4.60] -67.39 0.35 -93.49 5.97 19.01 0.30 77.76
5:00 2.95 -19.60 3.29 -81.61 9.28 77.98 0.22 -104.17 5.25 -62.09 0.17 -97.47 6.02 24.94 0.35 78.99
6:00 2.83 -17.89 3.76. -82.37 7.84. 72.92 0.18. 52.31 5.73 -44.20 0.03 172.54 6.49. 26.26 0.45 82.02
7:00 2.84. -18.42 4.35 -80.82 8.58 70.08 0.37. 57.93 4.32 -25.50 0.07. 87.44 6.86. 33.80 0.25 79.36
8:00 2.80 -19.93 3.64. -78.77 12.26 67.79 0.52 29.53 4.96 -7.80 0.11 -2.07 7.65 36.34 0.26. 71.94
9:00 2.71 -20.12 1.82 -80.03 13.07] 65.55 0.29 24.80 7.22 24.97 0.08 78.13 7.79 31.37 0.50 87.81
10:00 2.61 -21.22 1.74 -81.71 12.97] 54.22 0.31 58.11 8.82 25.11 0.23 -81.42 8.00 35.64 0.56 88.02
11:00 2.59. -19.82 3.17. -84.99 15.87: 49.50 0.46. 83.26 10.68: 9.72 0.16. -44.15 7.61 33.35 0.30! 83.60
12:00 2.54. -18.51 0.27. -55.44 16.02 44.45 0.10: -11.69 11.42 25.31 0.37. 71.20 8.44. 34.58 0.29. 79.38
13:00 2.83 -19.39 1.01 -58.14 16.18] 48.49 0.41 -74.83 9.72 -10.41 0.25 83.77 7.67. 39.08 0.29. 86.38
14:00 2.77 -17.78 2.16 -60.74 14.60 49.88 0.57 64.38 7.33 6.72 0.16 79.19 7.62 43.43 0.20 87.39
15:00 271 -18.26 141 -26.23 14.00¢ 49.13 123 85.20 6.21 3.58 0.04 63.01 6.93 45.17 0.30! 88.25
16:00 2.85 -16.93 1.64 17.57 12.98 45.66 0.87. 75.13 6.15 -12.99 0.19. 75.69 5.94. 35.27 0.28. 88.56
17:00 2.89 -18.25 3.32 70.97 15.13 54.14 110 88.13 5.06 -10.92 0.51 81.27 5.86. 40.71 0.24. 86.92
18:00 2.96 -20.02 0.97 6.87 16.42 40.80 0.72 91.30 8.70 6.61 0.48 80.44 5.80 37.06 0.24 84.04
19:00 2.84 -18.57 2.85 72.99 15.88 25.40 1.02 82.72 9.23 10.73 0.36 87.70 6.50 36.88 0.18 76.55
20:00 2.76. -16.42 3.66. 83.42 13.30! 24.44 0.50! 79.92 9.84. 24.75 0.23 93.43 7.03 41.08 0.20! 77.00
21:00 2.75 -14.85 2.96. 74.62 14.73 36.81 1.58 86.67 7.08. 25.81 0.10: 74.39 7.11 44.90 0.30! 84.49
22:00 2.74. -16.07 3.40. 70.49 15.13 53.84 1.02 87.94 4.13 11.01 0.09! 87.09 7.26. 44.66 0.37. 79.72
23:00 2.86 -18.14 5.07 78.56 14.79] 57.08 0.38 85.32 4.37 -0.04 0.17 81.08 7.12 39.09 0.28 74.83
24:00 3.04 -19.58 1.65 -47.07 11.80 60.77 0.35 -87.62 5.25 -44.77 0.27 -79.83 6.33 28.64 0.24 68.49

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 2.92 30.98 0.11 66.59 1.49) -53.55 0.22 79.06 0.98 -31.01 0.03 -35.73 0.45 -10.35 0.12 86.34
2:00 3.18 31.98 0.18 71.96 2.34 -38.98 0.28 82.66 1.19 -13.70 0.05 -16.48 0.51 -19.52 0.05 88.79
3:00 2.63 26.56 0.16. 77.10 2.77. -40.90 0.09! 73.61 1.01 -32.46 0.06! 60.87 0.51 -45.01 0.01 -29.22
4:00 2.76. 22.57 0.14/ 69.15 3.04. -13.63 0.14. 71.12 1.27 -36.45 0.07. -58.60 0.55 5.47 0.07. 84.62
5:00 3.06 28.27 0.14. 67.73 2.30. 8.32 0.21 81.41 1.01 -12.88 0.05 -62.76 0.58 -13.38 0.02 -71.32
6:00 3.28 28.88 0.13 67.07 2.53 3.99 0.26 83.36 0.56 -5.00 0.03 -7.91 0.68 -14.78 0.02 -65.93
7:00 2.65 50.92 0.10 85.56 2.89 -20.07 0.17 76.57 0.56 71.23 0.01 37.62 0.89 -24.28 0.14 78.96
8:00 2.37. 47.12 0.29. 83.15 3.02 -44.40 0.16. 83.48 132 53.31 0.05 67.38 132 -42.82 0.21 83.25
9:00 2,93 52.42 0.32 83.82 2.53 -43.23 0.03 36.15 137 66.95 0.17. 86.19 1.01 29.49 0.25 88.24
10:00 1.51 25.76 0.36 86.11 2.26 -40.49 0.18 71.69 171 52.17 0.07 71.15 1.29 19.32 0.26 87.12
11:00 1.74 1.36 0.23 79.69 211 -36.01 0.22 80.24 1.92 31.45 0.19 82.15 1.40 -0.62 0.24 85.39
12:00 1.75 28.51 0.20 87.98 1.57 10.05 0.31 78.62 2.32 37.70 0.24 79.21 1.86 23.06 0.16 82.48
13:00 112 36.63 0.20! 85.93 1.96 -61.16 0.25 77.92 231 25.59 0.21 81.94 2.43 19.17 0.18. 84.83
14:00 1.08 15.88 0.11 75.99 1.95 -82.29 0.20! 73.50 2.40! 25.87 0.23 88.31 2.57. 17.02 0.17. 86.14
15:00 1.77 -28.13 0.02 -22.33 3.43 -96.10 0.23 79.38 2.09 24.14 0.10 73.09 2.34 11.02 0.25 84.95
16:00 2.04 -24.36 0.06 65.40 2.48 -90.41 0.15 74.11 2.05 24.20 0.14 79.89 2.35 4.20 0.17 84.57
17:00 191 -7.91 0.22 80.28 0.66 -86.85 0.12 72.16 2.47. 39.20 0.27. 84.28 211 16.42 0.21 85.42
18:00 2.26. -26.44 0.09! 70.53 0.57. -128.22 0.13 78.42 142 44.36 0.09! 90.68 1.58 1.97 0.18. 90.69
19:00 4.27 9.13 0.16. 76.78 0.72 -26.03 0.14. 86.75 137 19.31 0.09! 75.95 1.99 -1.27 0.24. 84.29
20:00 5.46 26.36 0.22 81.55 3.26 68.45 0.16 86.36 1.78 31.91 0.12 70.01 2.50 3.07 0.21 83.40
21:00 4.46] 33.78 0.32 82.53 2.52 63.03 0.15 82.64 1.64 30.57 0.10 53.53 2.48 11.11 0.20 83.92
22:00 4.30 49.96 0.29. 82.70 1.96 41.69 0.17. 86.00 1.85 27.70 0.15 74.24 2.99. 23.19 0.21 86.32
23:00 3.90! 53.86 0.20! 81.59 2.30. -8.90 0.15 90.31 138 15.23 0.19. 83.49 2.08. 22.45 0.14. 83.51
24:00 3.20! 40.87 0.23 76.28 1.90 -11.29 0.14. 80.30 116 -10.93 0.09! 76.90 0.96. 2.04 0.19. 91.34




104

172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 1.20 55.14) 0.14] 80.48 070 3938 015 76.47) 0.78 2040 0.18 84.10 082 60.23 0.18 82.25) 0.68 34.86)
2:00 1.26 56.65 0.09) 80.93 0.74) 64.15 023 85.20 0.78 2.73 021 85.29 1.00) 53.60 017 8151 0.93 42.79
3:00 119 57.87) 0.12] 82.28 1.02 65.12 013 85.02 0.62 26.67) 0.19 86.86 091 57.36 0.18 83.08 112 49.45
4:00 132 3671 0.17] 85.75 093 56.79 013 84.42) 0.83 1029 0.21] 86.83 088 60.24 0.18 83.90 0.89 33.43
5:00 1.46 43.48 0.18] 85.18 093 61.64 0.18) 85.07) 0.76 -9.39) 0.22) 86.55 081 63.97 0.19 8335 1.03 45.99
6:00 1.38 34.26) 0.17] 86.61 1.02 69.95 012 80.89 0.88 0.03 0.22) 86.17 071 5734 0.20 83.75) 1.00 49.89
7:00 117 48.74 0.18] 86.27 0.70 90.42 0.09 74.65 0.97 45.29 0.22) 86.54 051 78.84 021 83.22] 1.37 68.59
8:00 1.07 54.86) 0.21] 86.65 050 63.59 013 75.50 114 73.50 0.17) 87.13 088 79.91 0.20 84.19 1.26 68.53
9:00 1.05 30.70 0.22] 87.19 039 56.55 013 7552 1.53 58.66 0.24) 90.92 1.06) 59.41 023 85.98 0.78 28.58
10:00 119 38.17) 0.22] 85.74 061 -56.96 0.10 70.12 117 35.58 0.25) 89.49 1.08] 51.12 022 85.09 0.84 28.79
11:00 0.99 36.41 0.18] 84.17 037 17.50 0.05 47.49 1.03 28.10 0.19 87.72 0.84) 48.82 022 86.21 1.02 53.09
12:00 1.20 43.32 0.22] 85.88 1.06) 47.79 0.07 64.97) 0.95 35.85 0.19 88.80 0.82 45.92 015 85.28 1.45 56.83
13:00 0.83 4256 0.24) 86.93 056 44.48 0.08 65.17) 1.04 3041 0.19 89.05 064 22.13 021 8630 0.90 38.72
14:00 0.85 26.97) 0.25) 87.14 060 1.24 0.08 56.84 114 18.83 0.19 89.40 061 5734 023 87.76 0.84 44.14
15:00 0.76 36.72 0.25) 87.49 045 51.92 0.02 30.24) 0.95 16.93 0.16) 86.44 0.77) 67.50 021 87.40 0.84 48.22
16:00 0.82 -49.98 0.17) 84.70 032] -11.95 0.03 -46.51 0.78 151 0.13) 85.03 063 4557 0.19 87.99 0.87 50.26)
17:00 038 -29.30 0.19 85.37 0.60 -68.67 0.02 -21.60 0.85 22553 021 86.36 057, 9.95 0.6 87.11 0.96 35.02
18:00 072 7.41 0.20 85.31 034 -69.31 0.04) 7.52| 113 36.68 0.15) 87.24 0.84) 25.61 013 86.19 0.97 20.02
19:00 1.44 9.53 022 85.25 0.97) 38.69 0.14) 76.27) 0.98 18.83 021 88.47 1.14) 30.90 0.6 83.10 1.40 43.25
20:00 222 55.72 0.20 81.96 1.04] 4333 0.19 79.75) 1.24 39.87) 0.16 86.67 141 32.11 0.6 82.45 0.83 21.94)
21:00 2.05 68.78 0.25) 86.32 1.36) 69.32 017 8155 1.20 29.68 0.16) 87.09 1.26| 37.07 0.18 83.98 1.08 58.12
22:00 1.84 68.41 0.22 84.68 141 65.38! 0.17 82.22 1.00 17.74 0.15 86.99 1.03 24.92. 0.19 86.22 1.27. 62.60)
23:00 1.56 52.70| 0.21 84.94 1.50] 48.77 0.13 80.25) 0.85, 3.49 0.20 86.65 0.92 53.10 0.16 85.11 1.25 46.70
24:00 113 61.90] 0.20 83.69 1.47] 42.94 0.03 35.12 0.92 35.08] 0.15 83.04 0.93 80.10’ 0.17 83.98] 1.02 24.10
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vodulo(A) A \ A \ A ’ A \ A | A | A Méddlo(%)|A

1:00 2.93 -16.18 2.44 -68.51 10.96 67.52 0.49 78.15 3.88 -4.84 0.15 15.35 6.13 34.18 0.36 75.58
2:00 3.13 -18.23 2.96 -79.83 11.47 75.03 0.33 54.66 4.42 -42.80 0.48 -68.11 5.48 25.67 0.16 62.07
3:00 2.97 -15.98 2.14 -67.90 9.59 76.23 0.30 20.42 5.23 -31.13 0.59 -65.00 5.58 30.11 0.30 73.99
4:00 3.00 -17.67 1.87, -65.57 9.76 83.60 0.55 45.61 6.92 -47.35 0.46 -55.94 4.91 22.22 0.26 69.94
5:00 2.89 -17.20 2.50 -75.37 8.09 77.58 0.44 23.03 7.28 -39.44 0.40 -54.48 5.35 24.82 035 75.40
6:00 2.82 -15.03 1.04/ -51.44 7.36 82.77 0.65 58.86 7.37 -27.70 0.22 -59.85 5.62 33.01 033 72.54
7:00 2.99 -18.02 1.63 -66.13 12.74 74.38 1.06! -61.08 8.19 -31.43 0.41 -75.96 5.67 29.26 0.23 72.19
8:00 2.78 -17.93 171 -71.65 13.05 62.16 0.57 18.86 9.30 -1.20 0.06 24.13 6.73 31.86 0.43 83.85
9:00 2.76 -20.35 2.41 -85.41 16.67 59.95 0.55 -57.09 8.85 -1.28 0.01 163.52 6.37 3331 0.41 85.38
10:00 2.76 -18.50 2.07 -86.51 17.37 53.24 0.45 -64.30 10.12 4.38 0.17 92.00 7.10 32.07 0.40 88.55
11:00 2.77 -18.44 2.21 -91.53 17.82 61.03 0.26 -48.23 9.73 1.27 0.19 98.63 7.18 32.56 0.42 89.05
12:00 2.80 -21.14 1.42 -90.56 19.65 56.98 0.45 -68.60 11.46 -8.55 0.25 8532 6.7 27.64 0.25 89.41
13:00 2.76 -19.10 0.07 -179.68 19.03 64.96 031 51.32 10.44 -8.18 0.38 74.71 6.41 35.05 0.26 83.84
14:00 2.73 -18.93 0.52 41.76 18.07 77.81 0.29 -35.46 8.42 -6.01 0.26 -60.88 6.41 36.79 0.29 77.03
15:00 2.79 -16.40 0.93 -24.77 17.75 67.24 0.83 61.97 6.37 -2.63 0.14 6.30 6.71 44.66 0.28 86.71
16:00 2.74 -17.76 135 -52.91 20.69) 73.68 0.74 60.98 4.04 -7.47 0.16 -42.18 6.54 46.64 0.26 84.24
17:00 2.81 -19.69 1.16| -51.50 18.51 67.93 0.77 67.34 8.03 -15.37 0.14 77.85 6.37 34.44 0.21 75.25
18:00 2.94 -18.21 0.73 -20.60 17.37 52.51 0.28 34.38 8.75 -19.79 0.06 2.50 5.49 30.34 0.23 78.46
19:00 3.01 -17.62 0.51 7.44 2041 36.43 0.16 96.00 7.02 14.54 0.15 -74.81 5.16 38.76 0.42 86.36
20:00 2.95 -17.72 0.37 14.38 20.70. 38.76 0.83 100.06 7.37 21.16 0.13 104.40 6.05 48.11 034 82.55
21:00 3.20 -20.10 1.45 -75.11 19.47 46.66 1.26! 95.04 6.30 8.18 0.11 -75.30 5.50 42.62 0.39 84.32
22:00 3.23 -16.55 0.78 -27.59 17.82 54.93 1.06! 91.36 6.85 4.79 0.11 -64.22 5.60 42.21 0.44 82.05
23:00 3.24 -15.68 0.67 -0.33 16.84 63.55 0.09 31.44 5.47 -6.37 0.34 -75.11 5.85 30.75 0.38 78.57
24:00 3.18 -16.54 133 -51.72 12.02 69.19 0.04 -65.63 3.40 -26.42 0.24 -66.32 5.87 29.57 0.41 75.42

92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A

1:00 4.61 34.25 0.21 75.82 2.07 30.35 0.03 62.09 1.60! -1.30 0.16 73.00 0.92 -7.83 0.09 80.06
2:00 3.83 25.32 0.27 78.83 1.48] 7.55 0.02 -17.41 1.52 -1.72 0.04 55.19 0.85 -28.15 0.12 89.79
3:00 4.16 32.99 0.26 76.60 1.52 2.14 0.02 -47.58 1.42 2.43 0.14 70.05 0.69 -2.88 0.10 86.09
4:00 3.69 17.82 0.27 8037 1.66! -23.64 0.03 65.08 1.26) -0.44 0.16 77.39 0.39 -24.18 0.10 86.91
5:00 3.74 31.02 0.33 80.25 1.65 -29.57 0.06 65.52 1.36! 9.76 0.20 78.92 0.53 -0.47 0.14 86.25
6:00 3.90 39.59 0.32 81.76 1.56! 0.35 0.05 61.22 1.59! 23.26 0.20 75.45 0.58 10.72 0.11 83.70
7:00 2.38 48.76 0.33 81.58 236 -52.67 0.05 79.98 1.30! 16.05 0.15 81.77 0.66 0.50 0.14 88.73
8:00 0.93 30.81 034 85.60 1.52 -32.95 0.19 87.80 1.95 30.04 0.26 86.91 0.87 -12.28 0.19 86.90
9:00 1.88] -10.12 0.21 76.71 1.19| -37.65 0.15 85.73 1.58] 13.19 0.14 89.22 0.86 -16.48 0.13 83.90
10:00 2.46 -0.17 0.15 70.94 0.66 32.17 0.17 80.65 2.06 16.93 0.13 75.92 1.12 -6.85 0.13 8336
11:00 2.06 32.07 0.24 77.96 0.90 79.26 0.20 85.15 1.89) 32.36 0.18 80.71 1.40! 25.57 0.14 81.94
12:00 2.26 27.23 0.23 77.06 0.48 13.81 0.17 83.17 1.84] 24.17 0.18 79.31 131 17.44 0.10 83.09
13:00 1.82 18.75 0.27 78.82 0.64 23.87 0.12 77.84 173 37.60 0.14 73.64 1.59) 40.95 0.11 80.91
14:00 2.23 34.95 0.18 69.03 0.86 80.23 0.17 77.57 1.85 38.54 0.12 75.68 1.49| 36.06 0.12 8133
15:00 3.40 29.12 0.06 48.01 1.79) 80.82 0.25 82.81 2.26 38.43 0.05 47.67 1.40 27.67 0.16 84.38
16:00 2.97 29.81 0.09 70.92 1.90! 100.78 0.26 82.84 2.23 49.25 0.04 -69.28 1.56! 39.86 0.21 86.03
17:00 2.59 23.44 0.08 47.24 0.48 51.18 0.28 83.90 2.51 18.16 0.16 80.72 1.08! 11.19 0.19 85.74
18:00 2.36 8.41 0.20 70.69 0.78 60.37 0.26 85.61 231 -7.10 0.10 75.05 1.43 -14.76 0.19 86.00
19:00 4.52 12.52 0.11 69.96 1.24) 48.83 0.08 81.63 2.03 0.45 0.16 78.57 175 -2.27 0.21 86.58
20:00 4.03 33.88 0.05 -21.09 113 -0.90 0.21 87.37 1.83 -8.92 0.20 79.74 2.18 13.87 0.19 88.53
21:00 4.22 35.33 0.14 82.27 2.02 12.40 0.19 87.92 1.42 10.62 0.06 62.36 1.86! 20.11 0.16 86.86
22:00 3.89 38.46 0.12 75.30 1.88] 38.11 0.21 86.86 1.57, 17.30 0.08 57.34 1.85 27.90 0.12 84.87
23:00 4.10 11.27 032 80.99 2.01 17.07 0.06 73.08 1.79) -13.21 0.07 -56.50 1.38] 2.78 0.11 81.67
24:00 4.26 21.81 0.28 76.45 2.42 18.65 0.09 74.43 1.07, -2.43 0.06 -53.76 0.80 -30.68 0.17 86.66

172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica

A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat

1:00 0.94 5226 0.21] 81.93 0.49 6.29 0.09 64.83 073 3.46 0.12) 83.34 081 75.25 0.16) 81.84 0.70 17.98
2:00 0.68 33.46 0.18] 84.08 053 26,52 0.07 63.44) 0.57) -5.48 0.11 82.17 0.66 7131 015 77.91 0.55 0.70
3:00 0.62 29.17) 0.18] 81.71 0.90 53.00 0.19 80.21 0.52, -2.44 0.13) 84.05 075 61.30 017 81.08 0.60 2321
4:00 0.67 42.08 0.18] 82.59 0.99 61.04 0.20 79.69 077 9.82 0.14) 84.00 071 54.39 0.18 80.79 0.67, 30.76)
5:00 081 44.26 0.20) 81.83 1.05 59.98 017 78.64 077 1.65 0.15) 84.54 0.67) 50.10 0.19 80.92 0.77 3371
6:00 0.99 56.93 0.19) 82.98 113 68.47 0.16) 74.18 0.88 752 0.17) 84.80 089 61.85 0.18 7873 1.06 5098
7:00 0.54 78.22 0.18] 85.76 035 79.67 0.05 65.44) 0.59 30.85 0.15) 86.22 046 60.22 0.18 8135 0.30 27.92
8:00 0.05 122.72 0.26) 86.80 030 147.21 0.04) 51.24) 0.60 57.21 0.8 87.92 051 76.53 0.18 81.82] 033 4117
9:00 0.48 87.43 0.23] 86.84 030 104.80 0.03 -34.99 0.85 52.50 0.14) 87.87 032] 77.11 0.20 84.56 023 43.99
10:00 0.60 62.18 0.16] 83.05 0.12 1.49 0.16) -73.55 0.79 34.57) 0.13) 86.14 050 72.45 0.16) 84.13) 0.29 3063
11:00 0.76 69.24] 0.12 81.45 0.27] 57.34 0.10 -71.06 0.91 49.46 0.12 88.67 0.52 76.77. 0.13 85.08] 0.62 48.48
12:00 0.56 50.81 0.09] 78.61 0.27] 38.05! 0.09 -64.43| 0.90 43.39 0.12 85.59 0.43 73.80; 0.13 81.75] 0.44 41.94
13:00 0.77 72.63 0.15 82.30 0.32) -4.85 0.04 -48.44| 1.08 48.48 0.13 85.80 0.52) 63.13' 0.15 81.65 0.42 20.02
14:00 081 76.80 0.17) 82.43 052 59.70 0.05 -20.85 1.02 46,51 0.14) 85.40 042 60.69 0.18 83.99 0.87 62.43
15:00 0.91 66.51 0.16 86.84 0.44] 4211 0.06 -72.07] 1.00 49.06 0.14] 85.45 0.16 74.03' 0.16 80.54] 0.68 36.84]
16:00 1.07 75.59 0.17 85.40 0.28 37.37. 0.03 -83.90 0.73 46.08 0.14 86.45 0.16 76.85' 0.18 32,@ 0.95 4331
17:00 0.66 5133 0.23 84.77 0.27 45.80° 0.11 -76.65] 0.45 35.07 0.13 84.94 0.15 42.99 0.15 80.56 0.74 53.03
18:00 0.72 57.06] 0.26 84.41 0.35 16.85 0.05 -1.16| 0.61 20.44] 0.15 85.38 0.59 48.48' 0.17 81.89 0.53 46.95
19:00 0.77 36.64] 0.20 84.45 0.69 52.70° 0.06 52.81 0.66 5.65 0.16 87.86 0.75 46.40° 0.15 82.06 0.87 38.04]
20:00 1.08 42.01 0.23 85.49 0.70 61.48' 0.09 55.51 0.86 3.62 0.13 87.56 0.81 29.89 0.12 81.34] 0.87 44.04
21:00 136 34.99] 0.22 85.27 0.63 51.17] 0.06 38.04] 0.76 5.34 0.13 86.04 0.79 34.44 0.13 82.28 0.76 27.43
22:00 138 41.80 0.19 82.72 1.10| 57.15] 0.07 68.64| 0.82 2431 0.15 87.53 0.80 29.28 0.14 81.86 0.71 40.14
23:00 0.87 32.61 0.20 80.59 0.84 27.80° 0.12 65.97 0.78 9.08 0.14 85.81 0.70 33.19/ 0.11 78.95] 0.80 19.39
24:00 0.55 27.65 0.17 78.43 0.78 22.91] 0.07 43.99 0.69 13.92 0.14 86.25 0.69 60.62] 0.12 77.60 0.58 25.61
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Faixa de consumo de 100-220kWh (fase A)

e Poténcia ativa (kW) e reativa (kvar)

PA_uti|QA_uti|PA_sab|QA_sab|PA_dom|QA_dom
1:00 1.35 0.35 1.41 0.39 1.19 0.31
2:00 1.30{ 0.35 1.34 0.36 1.14 0.30
3:00 1.26 0.35 1.32 0.35 1.13 0.29
4:00 1.25 0.34 1.29 0.34 1.09 0.29
5:00 1.23 0.32 1.27 0.32 1.07 0.27
6:00 1.21 0.31 1.26 0.36 1.04 0.28
7:00 1.14| 0.33 1.21 0.35 0.97 0.28
8:00 1.06| 0.35 1.11 0.34 0.93 0.27
9:00 1.01 0.37 1.10 0.34 0.91 0.28
10:00 1.01 0.36 1.13 0.38 0.91 0.30
11:00 1.02 0.37 1.10 0.38 0.94 0.30
12:00 1.08 0.38 1.12 0.39 0.93 0.31
13:00 1.16 0.40 1.23 0.39 1.01 0.32
14:00 1.15 0.39 1.21 0.38 1.01 0.33
15:00 1.15 0.38 1.23 0.38 1.05 0.33
16:00| 1.11 0.37 1.20 0.40 1.04 0.31
17:00| 1.09( 0.38 1.19 0.38 1.00 0.31
18:00 1.13 0.40 1.25 0.37 1.07 0.31
19:00 1.27 0.38 1.31 0.37 1.16 0.30
20:00 1.37 0.37 1.32 0.36 1.17 0.29
21:00 1.41 0.38 1.33 0.38 1.19 0.30
22:00 1.40 0.38 1.33 0.37 1.21 0.30
23:00 1.41 0.38 1.36 0.37 1.21 0.29
24:00| 1.37| 0.37 1.36 0.35 1.20 0.29

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 6.64 -20.93 2.37 -21.21 8.90 115.65 0.66 76.19 5.16 -151.81 0.23 -67.80 2.19 153.91 0.36 85.66
2:00 6.42 -21.62 2.78 -39.75 8.19 116.35 0.52 70.49 4.96 -145.78 0.39 -75.90 1.66 160.77 0.37 84.79
3:00 6.25 -22.13 2.00! -14.56 6.70! 115.22 0.44. 63.70 4.88 -136.33 0.37. -76.00 1.08 162.68 0.35 83.90
4:00 6.16. -21.92 2.22 -32.52 6.45 114.26 0.47. 66.90 4.87 -128.52 0.36. -75.82 1.07 159.63 0.32 84.12
5:00 6.02 -21.70 231 -42.24 6.12 115.82 0.46. 63.42 4.88 -124.03 0.38 -77.77 0.87. 168.57 0.31 84.03
6:00 5.95 -21.77 1.83 -30.29 6.94 116.24 0.52 67.55 4.40 -120.89 0.35 -83.25 0.50 143.65 0.31 85.40
7:00 5.69 -24.35 2.18 57.09 9.01 106.48 0.60 71.15 3.77 -131.00 0.18 -85.50 0.87 121.37 0.30 83.62
8:00 5.42 -26.25 113 21.40 11.57: 101.77 0.58 76.60 3.99. 178.52 0.10: 79.83 1.58 134.50 0.32 85.48
9:00 5.25 -28.35 1.28 -29.61 13.88 102.26 0.47. 77.94 5.01 146.96 0.31 8331 2.65 130.10 0.37. 88.11
10:00 5.27. -28.41 2.12 -47.91 15.51 108.48 0.51 82.46 6.30! 14213 0.54. 89.85 371 133.61 0.46. 88.94
11:00 5.32 -28.47 3.19 -53.70 15.78] 107.11 0.54 88.21 6.57 143.01 0.81 90.08 3.74 122.39 0.45 87.81
12:00 5.59 -27.88 2.20 -37.60 15.74 108.57 0.75 89.77 6.37 154.90 0.74 88.06 3.72 121.78 0.37 86.31
13:00 5.94. -26.38 2.15 -19.85 15.75 110.17 0.79. 86.25 6.32 155.26 0.71 86.74 3.53 126.86 0.38. 86.00
14:00 5.87. -25.68 3.36. -49.39 16.36 110.92 0.58 84.08 6.53 152.87 0.86 89.90 3.88 124.66 0.38 86.95
15:00 5.86 -25.47 3.77 -50.12 16.59] 112.36 0.55 78.61 6.82 145.77 0.85 91.63 4.13 125.65 0.40 86.86
16:00 5.68 -25.88 4.05 -53.20 15.82 110.50 0.64 76.49 6.30 148.90 0.65 91.66 3.63 122.33 0.36 83.99
17:00 5.59 -26.77 3.80 -53.21 15.46 106.63 0.66 79.07 5.78 153.91 0.51 90.99 3.53 111.54 0.39 84.73
18:00 5.78. -26.90 1.83 -22.51 14.77 103.18 0.59. 77.39 5.11 174.88 0.31 91.62 3.52 119.23 0.37. 86.51
19:00 6.34. -23.36 2.34 50.34 14.07 100.57 0.69. 84.26 4.90 -166.20 0.37. 80.01 2.90 135.83 0.36. 87.96
20:00 6.74 -21.21 3.26 63.47 14.04] 103.99 0.75 85.38 5.03 -155.26 0.44 80.75 2.52 134.48 0.35 89.21
21:00 6.96 -21.29 4.63 68.75 14.65 107.58 0.84 85.96 5.66 -157.71 0.47 80.29 3.05 141.99 0.37 89.52
22:00 6.95 -21.48 3.90 58.69 14.23 110.88 1.02 86.73 6.68 -163.69 0.36 80.58 3.96 144.05 0.42 88.71
23:00 6.97. -21.06 291 41.91 12.57 112.67 0.84. 85.04 6.78. -164.54 0.16. 69.34 3.80! 140.42 0.40! 88.55
24:00 6.80! -21.33 241 20.94 10.31 115.87 0.75 79.62 5.82 -159.22 0.07. -12.40 2.70. 142.98 0.41 87.70
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 2.75 108.04 0.26 86.76 2.47 149.27 0.14 81.33 0.25 -159.94 0.14 85.51 0.60 74.85 0.17 89.72
2:00 2.42 106.87 0.25 87.83 2.17 151.03 0.14 80.70 0.34 -179.58 0.14 84.90 0.28 102.82 0.18 89.58
3:00 2.28 108.27 0.25 87.94 2.01 155.73 0.13 81.84 0.46. -176.02 0.14/ 84.76 0.19. 146.47 0.17. 90.53
4:00 2.22 109.78 0.24. 88.29 1.98 161.07 0.11 80.61 0.37. 133.86 0.14/ 86.53 0.25 124.05 0.16. 90.52
5:00 2.16 108.48 0.25 89.37 1.87 161.34 0.13 83.18 0.30 136.32 0.15 85.94 0.27 117.15 0.17 90.72
6:00 2.40 105.50 0.24 88.40 2.06 149.42 0.13 81.06 0.38 104.19 0.16 84.70 0.21 61.02 0.19 90.46
7:00 2.71 105.47 0.22 89.81 2.15 143.08 0.15 79.80 0.53 80.98 0.15 81.74 0.98 79.69 0.19 90.55
8:00 273 109.58 0.20! 90.56 1.89 140.06 0.15 80.06 0.48. 85.07 0.16. 81.54 112 84.78 0.19. 88.83
9:00 2.80! 106.85 0.22 85.97 1.65 147.34 0.15 78.69 0.47. 98.60 0.17. 80.43 131 84.05 0.20! 89.82
10:00 3.07 107.48 0.22 84.49 1.99 148.45 0.18 79.94 0.48 104.27 0.17 81.94 1.59 87.43 0.21 89.42
11:00 3.14 107.16 0.24 83.84 1.79 148.42 0.19 81.52 0.37 112.28 0.18 82.57 1.58 87.31 0.23 88.64
12:00 3.39. 107.40 0.24. 84.17 178 154.10 0.18. 78.57 0.63 102.30 0.18. 81.59 1.86 89.42 0.24. 88.96
13:00 3.61 106.12 0.25 84.27 1.49 157.40 0.20! 77.25 0.57. 111.49 0.23 84.25 2.01 94.11 0.21 87.62
14:00 3.79. 107.41 0.24. 83.86 2.03 158.56 0.17. 76.76 0.47. 137.19 0.20! 82.61 1.66 95.70 0.22 88.76
15:00 3.72 109.49 0.24 82.46 2.39 152.29 0.17 77.82 0.49 168.01 0.18 80.77 1.51 92.03 0.22 88.73
16:00 3.36 110.37 0.24 84.48 2.33 150.40 0.16 76.96 0.48 149.66 0.17 79.90 1.48 92.43 0.23 88.38
17:00 3.49, 108.32 0.22 83.69 2.13 143.36 0.18. 79.04 0.52 129.12 0.19. 81.78 1.56 87.82 0.24. 89.22
18:00 2.86. 108.74 0.21 83.95 122 139.46 0.17. 80.06 0.98 85.82 0.17. 82.76 1.99 88.88 0.21 89.44
19:00 2.49, 115.62 0.21 82.94 1.03 123.23 0.21 82.79 1.67 83.45 0.17. 83.89 157 91.00 0.20! 89.95
20:00 2.74 118.86 0.23 85.78 112 119.91 0.21 81.83 173 101.07 0.17 82.99 135 93.68 0.19 90.25
21:00 2.97 112.63 0.23 87.11 1.53 125.82 0.22 82.29 1.75 93.78 0.17 84.14 1.24 91.97 0.20 90.19
22:00 3.12 114.55 0.27. 86.78 191 128.36 0.21 81.92 1.58 96.94 0.20! 83.34 135 92.15 0.20! 90.25
23:00 3.04. 118.32 0.26. 87.11 2.16. 139.92 0.19. 82.28 111 98.17 0.17. 83.90 134 91.20 0.20! 89.43
24:00 3.05 114.17 0.25 86.33 2.47. 147.35 0.16. 82.33 0.43 104.88 0.15 84.08 1.05 86.65 0.19. 89.10

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 071 86.97) 0.14 83.37 0.67] 87.15 0.11 84.20 0.27 101.57 0.14) 92.67 0.44) 108.02 0.13 81.53) 0.49 78.13
2:00 0.50 84.94) 0.14 82.68 0.59) 82.31 0.10) 84.23) 036 113.42 0.13) 92.71 0.34) 116.55 0.12 81.54) 0.48 72.16|
3:00 0.46 76.31 0.13 82.25 0.59) 91.83 0.10) 84.35) 0.41 115.43 0.13) 93.04 0.32 122.90 0.13 82.31] 038 66.96)
4:00 0.47 80.72 0.14 82.63 0.51 99.36 0.09 83.31] 0.40 100.21 0.14) 92.53 0.40) 11832 0.13 82.15) 035 72.03
5:00 0.48 83.87) 0.15 82.18 0.56) 99.14 0.10) 81.75) 034 107.02 0.16) 92.05 0.41 117.85 0.14] 82.10 036 74.07)
6:00 055 70.75 0.16 83.24 0.62 96.15 0.10) 82.16) 057 93.55 0.16) 92.56 0.61 105.52 0.14] 81.99) 039 78.48|
7:00 0.81 84.87) 0.17 83.46 0.89) 89.16 0.12 81.18) 0.95 96.87, 0.16) 93.47 0.81 88.54 0.17 81.18) 054 79.59
8:00 0.62 98.03 0.18 83.06 0.88] 79.61 0.15 82.76) 0.97 96.10) 0.17] 93.79 0.73 87.89 0.16| 81.06) 0.70 85.37)
9:00 0.46 106.81 0.20 83.74 0.87] 88.40 0.18] 84.25) 1.07 96.34) 0.19) 94.11 0.75 85.40 0.17 82.51] 077 86.23
10:00 0.47 101.70 021 84.98 1.07 99.21 0.19 84.93) 111 103.94 0.20 95.03 0.76| 88.73 0.18 83.52) 0.83 84.64)
11:00 053 98.14) 0.20 85.36 117 106.09 0.21 86.17) 1.01 101.98 0.20 95.02 0.72 87.48 0.18 83.70) 076 90.86|
12:00 075 102.66 0.19) 84.06 0.99) 107.26 0.19 86.15) 0.84 93.90) 0.19) 94.21 0.74) 89.22 0.18 84.24) 078 93.80)
13:00 058 104.17 0.19) 83.24 1.05 97.52 021 85.56) 0.88 84.25 0.18) 94.67 0.85 88.59 0.18 82.72) 0.76 93.95
14:00 057 118.00 0.19) 83.64 1.20 95.94 0.20) 85.21] 0.97 99.87, 0.19) 94.12 0.85 96.26 0.18 83.30 0.82 86.32
15:00 0.69 111.49 0.19) 83.91 1.08 99.06 0.19 84.36) 0.97 97.18] 0.19) 94.03 0.82 90.71 0.17 83.74) 0.83 88.97
16:00 057 99.17| 0.19) 83.22 0.96| 98.69 0.19 84.52) 091 93.97) 0.19) 94.68 0.82 82.74 0.18 84.03) 074 91.44)
17:00 0.68 90.16| 0.21] 85.12 1.10 95.16 0.20) 85.62) 1.07 97.72 0.19) 94.37 0.99) 86.12 0.19 83.81] 0.81 87.42
18:00 1.00 83.31 0.19) 84.59 1.06 97.99 0.18 86.96) 1.10 94.38] 0.17] 94.39 0.91 89.34 0.16 84.05) 077 91.30)
19:00 114 84.21 0.20 84.92 0.83 84.21 0.16| 86.41] 0.76 100.44 0.17] 94.09 0.83 98.46 0.16 85.10) 052 82.44)
20:00 1.07 86.25 0.19) 85.71 0.89) 90.37 0.15 87.27) 0.79 103.83 0.16) 95.54 0.79) 97.42 0.16 85.61] 0.44 81.02
21:00 118 86.80) 0.19) 85.37 0.88] 90.51 0.16| 86.89) 071 114.85 0.16) 95.22 0.82 92.03 0.16 84.55) 039 88.68)
22:00 113 92.11 0.19) 84.62 0.97, 92.94 0.16| 86.05| 075 113.36 0.17] 94.47 0.86| 88.59 0.16 83.42) 0.45 91.94
23:00 1.04 91.77 0.17] 8334 0.82 94.11 0.15 85.88) 0.63 112.87 0.16) 94.30 0.55 83.39 0.14 82.79 0.46 94.91
24:00 0.87 91.39) 0.15] 82.64 0.74) 87.34 0.12 84.33 0.49 100.48 0.15] 92.38 0.50) 96.64 0.14 82.35) 0.47 81.20
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 7.32 -22.30 2.10: -11.97 7.76. 113.03 0.66 75.91 5.05 -148.97 0.25 79.32 1.24 167.20 0.25 88.13
2:00 6.89 -22.03 2.86. -42.41 6.59. 117.57 0.47. 69.30 4.88 -144.08 0.20! 74.68 134 172.86 0.24. 88.47
3:00 6.76. -22.19 3.19. -49.09 5.45 119.91 0.58 71.83 4.61 -134.11 0.11 -51.81 0.70! 171.01 0.24. 88.51
4:00 6.64 -22.03 2.23 -44.01 5.13 121.63 0.48 67.66 4.49 -124.91 0.10 28.18 0.27 173.84 0.23 88.16
5:00 6.45 -21.36 171 -17.40 5.06 131.19 0.39 69.24 4.55 -119.78 0.11 69.24 0.25 123.51 0.25 89.28
6:00 6.49 -22.54 1.94 23.20 5.07. 135.12 0.39. 67.71 4.66 -118.62 0.12 -62.13 0.37. 119.84 0.22 86.70
7:00 6.25 -24.00 1.68 7.48 6.57. 127.61 0.57. 70.45 371 -127.53 0.22 -80.55 0.82 66.62 0.26. 84.86
8:00 5.79 -24.20 2.48 60.39 7.80! 116.24 0.55 74.33 3.32 -157.23 0.05 4.96 1.00 114.72 0.19 80.01
9:00 5.80 -25.23 2.99 73.58 9.04 108.82 0.58 75.91 3.67 173.71 0.12 68.23 1.44 146.44 0.18 81.56
10:00 6.01 -26.34 133 58.19 10.37] 100.95 0.40 76.72 3.71 164.06 0.53 86.94 1.28 129.07 0.16 82.88
11:00 5.91 -27.92 130 -20.01 11.92 104.77 0.36. 96.25 4.48 157.32 0.61 87.35 3.05 132.15 0.21 85.11
12:00 5.93 -26.90 2.45 63.64 12.93 103.93 0.79. 88.23 5.00! 163.05 0.39. 86.42 3.54. 137.18 0.23 87.83
13:00 6.47 -26.87 3.16 77.85 12.06] 104.37 1.02 86.15 4.22 174.69 0.35 88.95 2.80 128.25 0.20! 89.60
14:00 6.33 -26.67 2.67 61.71 11.96] 111.71 1.06 86.86 5.42 178.40 0.51 87.65 3.77 135.28 0.21 88.55
15:00 6.45 -25.59 3.78. 65.72 11.93 112.45 0.78. 79.29 6.06 -178.49 0.43 83.94 3.20. 129.72 0.25 85.52
16:00 6.34. -26.11 132 6.21 11.26 107.69 0.64. 72.74 5.07. -167.69 0.42 89.27 271 129.29 0.28. 86.55
17:00 6.26. -25.61 137 -5.29 12.49 110.04 0.75 74.42 4.85 -172.10 0.53 82.48 3.45 12491 0.29. 84.53
18:00 6.46 -24.25 1.94 30.61 12.69] 110.38 0.85 76.39 5.17 -164.31 0.40 85.70 3.07 122.40 0.30 85.97
19:00 6.77 -22.43 4.01 70.72. 11.90] 104.41 0.77 79.26 5.05 -173.13 0.48 77.72 2.73 142.52 0.26 86.77
20:00 6.79 -21.92 3.51 67.98 12.28 103.24 0.89. 84.40 6.07. -157.44 0.46. 76.05 2.86. 138.95 0.34. 89.37
21:00 6.88. -22.86 5.20! 71.34 11.90¢ 102.80 0.94. 83.08 6.03 -158.45 0.66 79.65 3.51 140.33 0.37. 88.63
22:00 6.89 -23.39 2.95 53.84 11.32 107.62 0.79. 86.43 6.27. -155.15 0.50! 76.22 331 142.41 0.28 87.68
23:00 7.03 -21.93 1.82 29.69 10.47] 110.37 0.66 85.54 6.05 -152.30 0.49 82.02 3.16 142.15 0.28 86.65
24:00 7.01 -20.89 1.84 -8.94 9.03 114.34 0.63 79.93 5.04 -158.08 0.40 78.47 2.64 141.26 0.30 87.69

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 2.08 114.90 0.18 85.55 1.92 158.22 0.16 80.76 0.22 52.21 0.12 83.19 0.26 92.49 0.15 88.62
2:00 2.02 116.70 0.16 82.55 1.98 160.28 0.18 81.18 0.12 -10.73 0.14 82.81 0.09 3.24 0.17 89.38
3:00 1.97 113.18 0.19. 84.28 177 167.73 0.18. 81.32 0.11 76.49 0.16. 83.14 0.05 75.57 0.16. 89.62
4:00 1.82 110.10 0.21 87.03 1.48 169.01 0.15 80.54 0.04. 96.39 0.11 78.43 0.08! 106.89 0.16. 89.46
5:00 1.80 107.79 0.20! 90.61 137 162.15 0.13 82.33 0.08 -23.75 0.11 81.75 0.12 124.39 0.16 90.08
6:00 1.83 107.99 0.16 89.84 131 155.49 0.15 80.69 0.40 40.12 0.14 83.12 0.25 77.15 0.16 90.54
7:00 2.00 104.96 0.21 91.44 1.75 135.09 0.23 82.06 0.18 53.52 0.16 84.71 0.51 91.34 0.17 91.98
8:00 2.20 103.26 0.17. 90.91 1.82 115.10 0.20! 79.18 0.34/ 74.51 0.16. 82.31 0.57. 87.99 0.18. 89.70
9:00 233 105.77 0.17. 89.50 134 137.16 0.16. 80.32 0.38, 102.97 0.14/ 84.21 0.50! 94.92 0.13 90.54
10:00 2.39 101.85 0.19 82.20 1.44 129.22 0.18 82.95 0.35 98.90 0.12 83.52 0.57. 81.64 0.12 87.98
11:00 2.75 103.56 0.21 84.93 1.04 136.51 0.17 82.83 0.66 85.33 0.15 82.96 0.91 88.44 0.16 89.57
12:00 2.70 106.36 0.17 83.85 0.86 143.52 0.25 84.48 0.60 93.86 0.17 83.75 1.05 88.34 0.16 89.30
13:00 2.51 101.48 0.23 85.27 1.25 131.69 0.22 82.05 0.43 127.16 0.17. 82.90 130 89.08 0.13 88.29
14:00 2.78 104.03 0.18 84.98 129 136.94 0.19. 83.94 0.55 103.50 0.19. 84.81 141 82.80 0.14. 88.23
15:00 2.98 102.81 0.19 85.38 1.34 143.24 0.19 80.29 0.53 77.31 0.14 77.72 1.21 70.40 0.14 89.09
16:00 2.45 101.83 0.22 87.51 1.40 124.77 0.15 76.22 0.64 45.13 0.15 82.43 0.92 74.19 0.14 89.51
17:00 2.51 98.75 0.21 84.13 1.83 95.36 0.22 80.74 0.78 71.66 0.14/ 80.52 1.06 82.40 0.14. 87.65
18:00 2.68 104.03 0.26. 85.85 116 92.64 0.18. 78.11 121 78.72 0.15 79.91 151 82.63 0.16. 90.14
19:00 2.06 110.36 0.22 85.07 0.59. 13337 0.19. 82.85 145 83.09 0.18 83.88 1.47 93.04 0.18 90.05
20:00 2.19 120.76 0.26 87.12 0.63 157.14 0.19 83.52 1.37 95.11 0.12 83.06 1.18 115.60 0.17 91.13
21:00 2.31 127.10 0.23 85.78 1.06 161.11 0.20 84.07 0.90 91.50 0.11 79.86 1.00 122.56 0.18 90.81
22:00 2.38, 121.02 0.17. 82.08 1.47 144.12 0.19. 83.24 0.76! 87.71 0.14/ 81.92 0.90! 117.95 0.17. 90.13
23:00 2.12 115.11 0.18 85.45 1.46 142.75 0.16. 82.84 0.66 64.35 0.10: 80.88 0.82 95.11 0.18. 88.65
24:00 235 109.06 0.20! 85.27 174 152.20 0.14. 82.78 0.25 79.63 0.13 84.13 0.77. 88.53 0.17. 88.70
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172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 0.40 107.49) 0.15) 85.65 031 61.98 013 84.20 0.48 97.96) 0.13) 93.55 0.47) 97.91 013 81.74) 033 98.76)
2:00 0.25 94.63 0.15) 84.89 0.49 64.15 013 84.49 0.47 98.34) 0.13) 93.70 041 91.50 013 8170 038 88.06)
3:00 035 93.09 0.15) 84.81 052 74.29 011 83.85) 0.41] 89.75 0.11] 94.47 036 95.36 013 8181 036 89.12
4:00 033 92.18 0.14] 84.44 052 76.74 011 82,65 0.50 96.63 0.13) 93.59 0.40 96.75 011 82.46) 036 99.67)
5:00 035 93.45 0.14] 85.52 0.40 81.74 011 84,01 037, 116.11 0.14) 93.65 039 107.42 012 83.53 0.44) 10152
6:00 034 82.41 0.13] 85.96 058 92.63 0.10 83.72) 0.46 107.18) 0.13) 93.21 051 101.16 013 82.88 038 95.63
7:00 0.55 73.20 0.15) 83.74 0.86) 89.72 013 85.62] 0.69 101.94) 0.12) 96.36 058 86.04 015 8039 0.46 78.47)
8:00 0.47 92.01 0.15) 83.46 075 80.53 0.14) 8234 0.74 94.10 0.15) 94.46 058 84.89 015 80.95 0.49 80.43
9:00 033 131.88 0.17] 84.07 071 84.15 0.16) 84.79 0.86 99.22 0.16 92.66 053 90.56 015 80.79 0.49 91.17)
10:00 0.49 11061 0.16] 82.69 078 90.34 0.16) 81.98 0.74 92.07) 0.16 92.31 057 85.01 015 79.69 0.43 89.44)
11:00 0.53 110.47) 0.16 82.88 065 84.33 0.20 83.60 0.76 84.72 0.16 94.36 0.60 80.64 017 80.41 0.53 92.90
12:00 0.53 12133 0.17) 85.22 075 100.82 0.16) 8338 0.64 73.86) 0.19 92.56 061 8434 0.18 81.91 0.54 86.06)
13:00 0.54 107.01 0.16 83.30 0.87) 103.03 015 84.78 0.63 72.97) 0.17) 92.39 053 93.00 0.6 81.92 0.50 86.93
14:00 0.67 82.98 0.15) 83.69 0.92 104.52 0.16) 86.17) 0.79 8432 0.15) 92.06 058 80.49 0.14) 82.06) 0.63 82.48
15:00 0.65 89.46) 0.13) 82.60 0.86) 104.84 017 82.25) 0.45 86.93 0.13) 91.04 0.60 89.36 015 82.64 0.56 75.07)
16:00 0.40 92.15 0.12 82.60 091 90.15 0.14) 83.75) 0.51, 82.80) 0.13) 94.19 055 92.90 0.6 83.74) 038 7053
17:00 0.60 86.59) 0.16 83.79 0.99 82.72 017 86.14) 0.91] 79.25 0.15) 93.19 082 92.70 017 83.18 0.53 7939
18:00 0.98 81.79 0.17) 84.38 0.94) 74.79 0.19 85.04 0.90 79.80 0.15) 94.96 0.86) 90.32 017 83.02] 0.43 78.10
19:00 0.92 83.25 0.20 85.78 083 69.23 013 84.90 072 76.57) 0.16 95.22 069 82.83 0.14) 84.20 0.20 73.17)
20:00 1.08 90.77] 021 85.53 088 83.18 0.14) 87.54) 0.71] 97.80) 0.15) 95.36 0.6 90.72 0.14) 86.54 0.16 104.46)
21:00 114 10151 0.20 85.73 0.77) 92.90 015 89.33 0.76 90.46) 0.14) 96.59 065 82.95 012 84.94 0.16 7832
22:00 0.87 89.27) 0.8 85.68 093 90.97 015 87.74) 0.49 108.59 0.12 94.88 065 92.29 013 83.69 0.20 88.84)
23:00 0.70 88.44| 0.16 84.70 0.87] 82.36 0.13 84.92 0.30 92.16 0.11 95.98 0.55 65.15' 0.11 82.02 0.36 83.53
24:00 0.64 111.39] 0.16 84.21 0.54 69.33] 0.14 84.91 0.51 90.36 0.14 94.21 031 91.54/ 0.12 83, d 0.32 76.86
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vaddlo \ A 0% A ’ A \ A | A | A Méddlo(%)|A
1:00 5.76 -23.68 3.53 -44.45 11.28 109.42 0.62 72.87 5.80 -150.86 0.18 -4.83 2.59 134.74 0.56 86.78
2:00 5.57 -24.77 4.90 -52.12 10.48 11134 0.50 67.46 6.01 -151.00 0.17 -9.64 2.57 133.12 0.51 87.18
3:00 5.46 -23.82 4.37 -48.81 9.14 115.64 0.59 61.81 5.65 -143.87 0.32 -43.69 2.58 112.48 0.41 85.55
4:00 5.31 -24.27 4.68 -56.04 8.31 113.49 0.55 55.21 5.99 -134.90 0.35 -53.51 2.19 111.86 0.38 84.28
5:00 5.18 -24.35 5.86 -63.49 7.37 107.63 0.51 53.28 6.06 -129.23 0.48 -57.47 172 111.24 0.41 82.74
6:00 5.09 -25.30 3.93 -50.34 8.02 107.18 035 18.23 5.82 -127.30 0.32 -50.62 1.60! 123.99 041 84.42
7:00 4.78 -26.28 2.68 -46.12 9.49 106.92 0.32 -4.82 5.79 -137.09 0.40 -61.61 2.22 126.00 0.44 85.65
8:00 4.59 -26.86 1.28] 2.63 11.99 106.03 0.55 59.77 5.48 -146.51 0.61 -72.92 2.37 134.61 0.39 81.85
9:00 4.50 -27.70 7.11 81.43 13.49 97.90 0.49 77.32 4.95 -145.18 0.29 59.10 1.76! 146.71 0.34 81.24
10:00 4.60 -29.17 2.30 47.03 16.61 98.68 0.51 85.50 4.84 -145.28 0.73 82.61 2.59 153.93 0.34 82.77
11:00 4.69 -28.95 3.91 -54.25 16.74 98.93 0.41 83.91 5.55 -145.16 0.78 78.30 2.69 158.45 0.35 84.55
12:00 4.70 -28.72 2.59 -6.24 18.33 98.84 1.03 92.74 6.06 -154.11 0.90 8534 3.38 155.94 0.43 89.66
13:00 5.04 -28.66 2.82 39.25 16.80 100.74 1.39) 90.83 5.65 -144.31 0.62 79.38 2.09 171.21 0.42 86.43
14:00 5.04 -28.14 5.97 55.22 15.86 102.18 1.26! 87.45 7.08 -149.17 0.87 8131 2.37 -179.85 0.40 85.56
15:00 5.18 -26.85 3.79 -13.01 17.43 106.95 0.98 86.32 7.27 -160.83 0.82 89.95 3.13 150.65 0.40 88.06
16:00 5.12 -26.46 7.52 -52.53 17.02 106.83 1.22 85.72 6.60 -165.18 0.87 88.22 3.23 147.72 0.43 88.24
17:00 4.99 -27.23 5.47 -27.36 17.62 103.63 121 88.47 7.04 -154.96 0.87 77.73 2.68 147.20 0.41 89.17
18:00 5.28 -26.45 3.67 15.08 16.67 102.81 1.25 87.15 6.34 -144.88 0.46 70.08 2.24 136.59 0.40 85.59
19:00 5.64 -23.62 3.43 -7.52 18.31 99.87 1.00! 92.77 6.26 -143.85 0.54 62.58 2.44 149.98 0.44 84.52
20:00 5.60 -22.31 6.15 48.04 18.63 100.20 1.04/ 89.77 6.61 -154.18 111 76.56 3.10 156.77 0.45 86.27
21:00 5.70 -22.17 4.8 4331 17.96 101.20 121 88.09 6.71 -158.29 1.06! 71.83 3.33 125.19 0.40 87.15
22:00 5.87 -22.66 4.45 -3.75 15.17 102.76 1.37, 84.97 6.85 -158.55 0.82 65.32 3.15 127.61 0.41 87.49
23:00 5.86 -22.49 4.84 11.35 13.51 105.63 1.07, 82.00 6.89 -163.92 0.40 52.08 4.22 128.36 0.46 86.24
24:00 5.75 -21.64 3.86 5.98 11.70 109.30 1.03 79.67 6.01 -153.81 0.33 32.00 3.11 126.28 0.57 87.07
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 2.46 111.60 0.21 85.29 1.91 152.27 0.09 82.99 0.28 134.51 0.12 8334 0.75 85.22 0.16 88.30
2:00 2.48 111.73 0.18 83.94 2.05 150.27 0.04 75.91 0.04 -50.46 0.12 82.03 0.40 72.81 0.14 87.49
3:00 2.34 108.54 0.21 84.39 2.17 150.10 0.07 79.88 0.20 -23.91 0.12 83.27 0.43 77.35 0.16 88.00
4:00 2.34 108.88 0.22 84.40 1.95 151.16 0.06 77.21 0.11 55.87 0.10 78.04 0.55 83.70 0.14 87.68
5:00 1.97, 109.79 0.20 83.57 1.89! 145.93 0.08 79.82 0.11 92.96 0.12 83.05 0.38 82.46 0.15 89.13
6:00 2.04 112.73 0.18 84.09 171 144.93 0.11 82.83 0.12 103.71 0.14 83.23 0.40 63.81 0.16 90.39
7:00 2.32 103.94 0.22 87.87 2.01 131.44 0.17 83.69 0.25 115.09 0.17 82.81 0.67 74.10 0.18 92.36
8:00 2.41 103.76 0.17 89.28 1.93 121.51 0.15 80.57 0.54 94.45 0.16 84.64 0.61 77.87 0.16 90.84
9:00 2.06 102.57 0.24 86.50 1.83 128.71 0.14 76.92 0.27 32.34 0.16 78.89 0.58 67.46 0.17 90.17
10:00 2.69 98.69 0.23 84.12 1.65 135.66 0.14 75.16 0.21 83.13 0.16 82.95 1.24) 67.88 0.17 90.06
11:00 2.81 98.33 0.23 81.66 115 118.83 0.15 80.30 0.20 43.12 0.18 83.05 1.23 76.59 0.22 89.55
12:00 2.77 104.86 0.25 84.29 1.37, 108.35 0.19 78.58 0.30 103.48 0.18 82.22 1.63 83.63 0.22 88.83
13:00 2.83 105.57 033 88.56 0.92 119.79 0.21 81.16 0.37 70.85 0.21 84.91 1.54] 94.79 0.17 89.76
14:00 2.81 102.15 0.26 85.56 1.05 132.11 0.18 80.43 031 148.82 0.18 81.63 1.44) 95.35 0.15 86.27
15:00 2.92 109.63 0.28 86.17 1.20 104.75 0.21 79.94 0.18 140.28 0.19 82.86 135 87.68 0.17 88.52
16:00 2.62 104.26 0.33 84.44 1.43 113.90 0.20 81.25 0.57 101.34 0.24 84.20 1.46! 85.90 0.19 87.08
17:00 2.70 104.42 0.28 83.79 1.19| 138.78 0.20 81.97 031 59.04 0.20 84.43 1.58! 89.76 0.21 88.41
18:00 2.80 104.85 0.29 81.87 1.47, 142.63 0.18 8275 1.02 67.23 0.21 83.61 1.76! 90.75 0.20 90.50
19:00 2.11 122.91 0.23 81.20 1.06! 139.78 0.14 77.93 1.76| 86.87 0.18 80.10 1.36! 95.53 0.22 89.50
20:00 2.11 129.73 0.26 85.65 0.44 154.39 0.18 82.62 1.53 99.04 0.15 84.05 1.39) 102.37 0.22 90.50
21:00 2.81 13034 0.24 84.97 0.93 149.69 0.22 83.13 135 97.18 0.22 84.82 1.37, 104.79 0.21 90.23
22:00 2.55 124.11 0.28 82.82 1.55 143.36 0.19 81.96 111 100.05 0.23 82.76 1.43 104.12 0.18 89.44
23:00 2.92 117.75 0.29 85.64 2.04 137.03 0.13 79.38 1.03 104.26 0.21 82.66 1.05 98.51 0.20 89.16
24:00 2.82 113.11 0.29 83.91 2.25 142.36 0.13 80.45 0.41 102.84 0.16 8235 0.66 86.41 0.18 88.35
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Modulo(%) [A A A A Médulo(%) |Angulo(Gra

1:00 0.50 94.86) 0.13] 83.89 0.47) 73.68 0.10 83.58 0.40 63.03 0.12) 94.36 031 107.57 013 82.83 039 63.36
2:00 036 7338 0.12] 84.40 055 75.78 0.10 84.83) 035 75.76) 0.09 93.47 029 110.49 013 83.22] 038 62.89
3:00 036 86.52 0.14) 84.88 056 72.20 011 8336 0.30 68.09 0.10 94.43 0.42 123.97 0.14) 83.12 036 56.97)
4:00 0.58 90.46) 0.12] 82.69 058 79.08 011 8157, 022 6631 0.11 94.53 038 130.59 013 80.97) 0.29 45.84
5:00 0.53 89.77) 0.13] 84.58 0.47) 73.62 011 82.80 0.30 90.14) 0.10 94.82 052 119.71 013 8178 0.28 35.01
6:00 0.51 82.46) 0.11] 84.22 065 82.92 012 82.29 0.47 102.93 0.12) 93.82 051 112.59 0.14) 82.87) 034 56.25
7:00 0.88 69.88 0.13] 84.47 0.76) 83.01 012 78.91 0.74 90.95 0.13) 93.42 068 89.43 017 80.05) 039 70.50
8:00 0.86 90.14) 0.16) 83.73 0.77) 82.69 015 83.03 0.67, 88.56 0.13) 93.72 075 93.64 017 82.08 0.48 76.68
9:00 0.88 98.38 0.18] 83.10 073 84.95 0.14) 82.02] 081 89.02 0.17) 92.78 0.56 87.23 017 8038 0.69 91.41
10:00 0.78 96.05 0.18] 84.22 0.62] 89.09 0.16) 86.71 0.85 86.78 0.8 93.82 058 86.94 0.16) 79.85) 0.85 89.03
11:00 1.09 94.10] 0.17] 83.01 0.55 92.13 0.15 84.74] 0.76 100.36 0.17] 94.71 0.58] 80.66 0.14 77.87] 0.90 90.51
12:00 1.06 9435 0.19 82.96 0.87) 97.45 017 84.84) 0.97 91.88 0.8 93.03 0.56 90.69 0.18 81.26 0.79 94.48)
13:00 1.01 99.68 0.17 83.06 0.60 86.06 0.18 86.91 1.04 85.53 0.15 95.11 0.64 93.78 0.17 82.73] 0.54 107.35
14:00 1.06 98.52 0.18 84.92 042 103.91 0.19 87.95 0.90 76.24) 0.16 94.54 061 83.56 017 82.96 0.50 112.00
15:00 114 10252 0.17) 84.51 089 106.48 017 86.48 0.64 81.43 0.16 92.94 052 83.58 017 82.77) 0.53 105.19
16:00 134 95.52 0.17 85.70 0.94] 102.31 0.15 85.16 0.76 84.53 0.15 91.80 0.63 82.52] 0.18 82.97] 0.54 99.57]
17:00 121 100.29 0.21 85.20 0.63 93.41 0.19 87.89] 0.95 7031 0.19] 92.48 0.74 86.56 0.18 83.62| 0.54 105.83
18:00 0.96 100.25 0.22 85.88 0.80 76.59° 0.19 85.25 1.00 88.08] 0.17 94.05 0.72 78.65' 0.19 84.93] 0.69 103.44|
19:00 111 108.81 0.18 86.36 0.87 90.95' 0.13 87.59 0.74 98.90 0.15 94.23 0.73 92.89 0.18 85.93] 0.48 95.47
20:00 1.02 103.55 0.17 85.81 0.88 96.68' 0.14 88.84| 0.81 104.09 0.16 96.36 0.80 95.27] 0.18 86.64| 0.39 88.82
21:00 122 96.54] 0.17 85.64 1.04) 99.11 0.14 88.12 0.65 95.41 0.15 95.90 0.85 85.13/ 0.17 86.68| 0.39 115.55
22:00 0.94 91.07 0.20 85.39 0.98 87.19’ 0.18 86.65 0.85 81.61 0.13 94.39 0.67 94.79' 0.16 83.47] 0.42 99.82
23:00 1.01 97.02 0.19 85.95 0.90 78.00° 0.17 88.09 0.45 66.22 0.12 95.33 0.40 109.34 0.14 82.39 0.44 84.81
24:00 0.80 99.63 0.16 84.43 0.84 79.49 0.12 84.15 0.15 53.85 0.13 94.06 0.33 112.11 0.14 83.85] 0.36 82.05
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Faixa de consumo de 220-500kWh (fase A)

e Poténcia ativa (kW) e reativa (kvar)

PA_uti|QA_uti|PA_sab|QA_sab|PA_dom|QA_dom
1:00 2.29 0.87 2.11 0.84 2.05 0.73
2:00 2.20 0.88 2.10 0.87 2.00 0.73
3:00 2.11 0.88 2.05 0.86 1.94 0.73
4:00 2.04 0.84 1.99 0.81 1.88 0.72
5:00 1.94 0.81 1.87 0.81 1.83 0.68
6:00 1.80 0.78 1.80 0.80 1.76 0.67
7:00 1.58| 0.78 1.62 0.77 1.64 0.62
8:00 1.40| 0.79 1.48 0.76 1.54 0.62
9:00 1.36| 0.82 1.39 0.77 1.46 0.63
10:00 1.37 0.81 1.38 0.79 1.41 0.65
11:00 1.40 0.84 1.40 0.80 1.40 0.67
12:00 1.49 0.87 1.49 0.82 1.40 0.68
13:00 1.56 0.84 1.54 0.87 1.47 0.69
14:00 1.56 0.84 1.59 0.85 1.52 0.66
15:00 1.58 0.82 1.71 0.84 1.64 0.70
16:00| 1.53| 0.84 1.68 0.84 1.62 0.71
17:00| 1.51| 0.86 1.60 0.85 1.57 0.70
18:00 1.52 0.84 1.53 0.83 1.51 0.67
19:00 1.65 0.76 1.65 0.76 1.62 0.62
20:00 1.74 0.72 1.65 0.73 1.69 0.61
21:00 1.83 0.75 1.68 0.74 1.75 0.63
22:00 2.00 0.77 1.88 0.82 1.89 0.66
23:00 2.16 0.81 1.96 0.81 2.02 0.70
24:00| 2.28| 0.85 2.06 0.85 2.08 0.69

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 11.97] -16.96 4.95 99.94 10.45 103.93 1.23 92.67 6.86 -102.24 0.83 84.87 1.55 -128.13 0.52 92.49
2:00 11.51 -18.05 4.77. 100.43 9.47 101.32 1.19 92.64 7.11 -94.43 0.73 84.23 1.86 -93.62 0.50 91.97
3:00 11.10: -19.03 4.75 100.44 9.00! 100.07 115 92.37 7.48. -91.36 0.68 84.14 2.10: -86.76 0.48. 91.97
4:00 10.69 -19.40 4.50 100.62 8.68 101.19 114 92.33 7.70! -88.67 0.71 84.19 2.01 -83.83 0.45 91.88
5:00 10.17: -19.80 4.19 100.07 8.66. 101.70 110 91.85 7.77. -89.78 0.66 84.19 1.70 -87.92 0.44. 91.61
6:00 9.46 -20.55 3.59 99.28 8.58 98.61 0.99 90.98 7.89 -93.81 0.59 82.92 1.47 -107.61 0.44 91.42
7:00 8.36 -22.78 2.74 97.75 10.01 105.09 0.87 89.19 7.27 -103.36 0.43 78.42 1.55 -169.81 0.39 91.20
8:00 7.56. -25.12 2.37. 94.24 11.91 108.68 0.67. 89.81 5.75 -149.03 0.37. 77.50 3.27. 162.72 0.39. 89.97
9:00 7.41 -26.39 2.55 90.07 13.03 110.80 0.67. 89.21 5.25 -174.05 0.53 80.46 4.85 152.57 0.40! 87.84
10:00 7.44. -25.91 231 89.42 14.38 11137 0.61 89.37 5.68 173.69 0.53 82.25 5.46. 147.17 0.38 86.76
11:00 7.64 -26.21 2.28 89.77 14.79] 112.42 0.58 89.12 5.76 175.61 0.55 83.10 5.25 145.31 0.39 86.04
12:00 8.07 -25.64 2.37 88.76 14.89 112.62 0.63 88.62 5.88 -176.51 0.54 83.29 4.52 150.09 0.34 85.33
13:00 8.31 -23.91 2.67. 91.10 15.68 114.18 0.67. 88.12 5.50! -169.38 0.58 83.37 4.35 150.11 0.35 86.90
14:00 8.36. -23.01 2.05 89.05 16.40! 115.14 0.72 87.25 5.88 175.24 0.63 84.94 4.76. 155.65 0.39. 87.77
15:00 8.42 -22.76 2.02 86.44 15.82 116.36 0.73 86.01 5.77 166.12 0.63 84.13 5.34 152.41 0.45 87.44
16:00 8.22 -23.34 1.65 83.18 15.79. 114.79 0.65 84.48 5.76 171.07 0.62 85.61 5.35 152.53 0.44 88.08
17:00 8.10 -24.03 1.83 86.20 15.79 114.43 0.59 83.89 6.00 177.08 0.55 83.47 5.21 144.21 0.43 89.03
18:00 8.10! -23.79 2.32 89.40 15.10: 113.13 0.61 85.26 5.77. -159.84 0.50! 83.62 4.64 130.17 0.40! 89.82
19:00 8.62 -20.98 2.17. 88.70 15.65 109.81 0.69. 86.41 6.27. -136.10 0.45 79.50 2.86. 120.90 0.35 89.60
20:00 9.05 -19.30 2.54 89.47 16.33 110.16 0.68 88.50 6.91 -131.65 0.44 78.51 2.32 136.53 0.35 90.18
21:00 9.49 -18.81 2.89 89.90 15.66 111.13 0.75 89.45 7.50 -125.76 0.45 79.82 2.09 145.12 0.40 89.90
22:00 10.41 -17.61 3.49 93.87 14.54 110.53 0.96 90.79 7.35 -124.29 0.58 82.47 2.27 166.28 0.45 91.00
23:00 11.27: -16.67 4.54 96.99 13.01 109.01 1.08 91.62 7.19. -122.85 0.70! 83.81 2.28 -178.00 0.49. 91.17
24:00 11.89 -16.43 4.91 98.32 11.58 106.98 115 92.23 6.74. -115.87 0.76. 85.06 2.10. -154.70 0.52 91.59
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica

%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)

1:00 2.08 111.33 0.40 90.70 1.78 166.59 0.34 84.98 0.28 90.99 0.28 86.80 1.03 110.27 0.25 93.67
2:00 1.96 108.00 0.40 90.91 1.72 169.65 0.30 85.34 0.16 120.83 0.25 87.35 0.83 111.65 0.23 94.33
3:00 1.95 104.79 0.39. 91.00 181 175.13 0.29. 85.28 0.24/ 132.27 0.25 87.81 0.87. 110.82 0.20! 95.03
4:00 1.95 104.87 0.41 90.78 175 176.93 0.30! 84.54 0.21 126.90 0.25 87.02 0.95 105.68 0.20! 95.46
5:00 2.03 107.17 0.41 90.83 1.93 175.40 0.32 85.17 0.15 132.25 0.26 87.49 0.96 99.09 0.21 95.95
6:00 2.24 110.34 0.40 90.58 2.00 177.03 0.35 85.04 0.37 103.85 0.29 87.01 0.93 99.28 0.25 95.34
7:00 2.69 106.78 0.37 89.20 1.81 169.44 0.38 84.25 0.90 85.88 0.32 85.27 1.62 102.46 0.30 92.88
8:00 3.01 104.15 0.35 88.07 1.90 145.95 0.38. 82.18 1.03 90.72 0.33 85.19 1.48 104.97 0.32 91.65
9:00 3.14. 109.78 0.35 89.21 1.88 137.16 0.45 83.34 1.07 101.51 0.41 85.89 1.64 108.86 0.37. 92.48
10:00 3.12 110.29 0.37 89.20 1.42 137.19 0.48 82.92 133 103.91 0.40 85.16 175 105.28 0.39 92.78
11:00 3.17 110.59 0.37 89.17 1.59 131.43 0.47 83.72 1.30 104.20 0.41 85.80 1.84 103.22 0.38 92.32
12:00 3.00! 110.67 0.38 89.47 1.67 125.81 0.43 84.15 137 110.17 0.40! 86.05 1.81 104.16 0.37. 91.83
13:00 3.13 108.81 0.38, 89.07 1.27 133.88 0.43 84.67 1.48 110.57 0.40! 86.64 181 99.59 0.36. 91.85
14:00 3.25 105.32 0.39. 91.54 1.54 127.47 0.48 85.28 1.64 110.52 0.43 86.87 174 102.16 0.39. 91.39
15:00 3.24 109.03 0.41 90.46 1.39 131.29 0.48 84.13 173 104.72 0.42 87.02 1.81 106.82 0.41 90.83
16:00 3.36 111.08 0.38 90.18 1.67 135.89 0.46 83.53 1.62 108.86 0.43 87.50 1.82 105.71 0.42 91.64
17:00 331 113.96 0.38. 90.51 1.44 128.28 0.47. 83.74 1.64 108.24 0.48 87.53 1.96 105.53 0.39. 92.46
18:00 3.20! 115.89 0.37. 89.59 132 114.71 0.46. 83.19 1.85 105.24 0.49. 87.17 2.12 109.85 0.39. 92.37
19:00 3.17. 113.69 0.40! 87.94 1.65 135.93 0.42 82.38 231 98.00 0.44. 85.40 1.89 106.66 0.37. 92.24
20:00 3.28 108.82 0.40 88.05 2.32 121.55 0.44 81.93 2.10 103.16 0.39 85.15 1.90 100.53 0.36 91.80
21:00 3.22 106.03 0.40 87.20 2.30 126.01 0.46 83.06 1.85 96.20 0.40 85.86 1.70 98.46 0.36 92.09
22:00 2.88 104.48 0.37. 88.00 2.19, 136.09 0.43 83.73 137 96.11 0.36. 86.48 1.49 104.62 0.31 92.50
23:00 2.44 104.80 0.38 89.66 2.09! 141.61 0.41 84.73 0.98 94.97 0.31 88.02 133 109.93 0.29. 93.58
24:00 2.23 109.00 0.38 90.72 2.03 151.73 0.37. 84.60 0.68 93.42 0.31 88.03 121 109.51 0.26. 93.67

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica
A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 0.68 90.47] 0.18 86.31 0.47] 102.61 0.15 86.51] 0.44 105.84 0.18) 101.93 0.47] 100.07 0.16| 87.98) 035 93.18]
2:00 051 85.99) 0.18 85.94 0.54) 91.82 0.13 87.22) 0.41 107.28 0.18) 102.75 0.36] 101.05 0.14] 87.32) 033 93.08]
3:00 0.46 88.52 0.16 84.73 0.55 91.95 0.15 88.57) 0.42 110.14 0.17] 102.67 0.32 103.08 0.13 87.10) 0.27 100.05
4:00 0.50 87.08) 0.17 85.47 0.60) 97.22 0.15 88.10) 0.45 110.93 0.15| 104.32 033 10031 0.14] 87.45) 0.26 95.52
5:00 055 91.07) 0.19 85.53 0.66) 95.10 0.15 88.28) 0.49 105.57 0.16) 104.45 0.32 102.98 0.14] 88.12) 0.25 94.57|
6:00 072 90.41 023 85.15 0.82 86.57 0.19 86.83) 0.64 99.32 0.19) 102.01 0.44) 98.12 0.16| 86.89) 037 88.75
7:00 0.84 96.45 028 82.94 0.90) 84.55 0.28] 84.82) 1.01 98.03 0.24) 98.17 0.69) 90.98 0.23 86.11] 058 91.81
8:00 077 80.85 030 81.99 111 87.58 0.29 83.80) 1.02 100.13 0.29) 97.25 0.68| 85.07 0.26| 85.26) 072 89.85
9:00 0.90 83.03 034 82.83 129 92.92 033 84.68 112 98.57| 0.35] 94.72 0.97, 84.36 0.28 85.36) 0.85 90.91
10:00 0.92 83.60) 034 83.67 129 91.18 031 84.43) 114 96.61 0.36) 93.54 1.00 84.44 0.29 84.72) 0.87 89.95
11:00 1.03 85.77) 0.35) 83.85 127 93.19 0.32 83.53) 114 98.71 0.37] 93.63 0.94) 83.30 0.29 85.10) 0.87 89.57
12:00 1.03 88.14) 0.34) 83.68 1.20 94.57 0.30) 82.96) 0.97 99.53 0.33) 93.92 0.96| 81.71 0.27 84.17) 0.86 91.17
13:00 117 89.24) 0.34) 84.19 115 92.69 0.30) 83.35) 1.08 92.50) 0.33) 94.84 0.93 83.07 0.26| 84.35) 077 91.68)
14:00 1.19 88.28) 0.35) 84.74 111 93.04 0.30) 84.41] 112 94.73 0.35] 94.66 0.90) 82.12 0.27 84.72) 077 90.82
15:00 1.06 93.15 0.36) 84.43 111 94.02 0.34) 84.80) 112 99.34) 0.34) 94.10 0.86| 86.70 0.27 84.46) 0.81 93.37
16:00 1.05 93.06) 0.36) 84.61 1.10 96.99 0.34) 84.96) 1.06 102.57 0.34) 94.22 0.89) 86.05 0.29 84.58 0.82 94.73
17:00 114 93.49) 0.35] 85.06 1.09 101.15 037 85.21] 1.05 104.03 0.34) 95.81 0.90) 82.75 0.29 85.33) 0.82 93.57
18:00 1.10 90.26| 0.35] 83.34 1.06 97.14 035 84.31] 1.18 102.96 0.33) 95.43 0.97, 83.08 0.29 84.92) 0.87 92.04)
19:00 1.25 92.03 0.36) 83.53 128 86.54 0.30) 83.99) 1.05 90.26| 0.30 97.76 0.83 101.38 0.29 84.64) 0.80 90.83
20:00 1.56 94.01 0.36) 84.35 115 85.03 0.29 83.70) 112 87.35 0.28) 98.81 0.79) 101.58 0.28 85.26) 0.83 93.93
21:00 1.44 94.02 0.34) 85.48 1.10 92.32 0.27 84.44) 0.98 91.25 0.27] 98.90 0.87] 98.07 0.27 85.44) 0.76 95.39
22:00 1.16 97.60) 0.29) 84.36 0.83 91.94 0.23 84.83) 0.86 86.88) 0.24) 98.19 0.76] 95.07 0.23 85.15) 0.60 98.99
23:00 0.85 94.99) 0.25) 85.11 0.67] 90.63 0.21 85.38) 0.65 92.53 0.23] 99.38 0.70) 88.15 0.20) 86.68 0.50 101.54
24:00 073 95.26] 0.22) 86.57 0.51 102.30 0.19 86.37) 0.56 104.06 0.21] 99.99 0.57] 94.47 0.18 87.68) 036 103.00
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A
1:00 10.11 -17.79 5.26. 96.29 11.59: 106.80 1.40 92.40 5.95 -118.95 0.92 81.85 1.25 165.91 0.52 90.86
2:00 10.04! -18.28 5.35 96.58 10.88 105.46 132 93.54 6.40. -107.78 0.84. 80.40 0.61 -167.62 0.50! 90.62
3:00 9.83 -18.98 5.51 96.51 9.78. 103.13 136 91.89 6.92 -96.56 0.95 83.06 1.26 -94.22 0.49. 90.86
4:00 9.48 -18.40 5.21 96.79 9.33 102.27 1.42 91.80 7.06 -96.70 1.02 83.35 1.14 -78.36 0.46 90.93
5:00 9.00 -19.78 4.71 95.83 9.78 103.21 135 91.17 6.90 -99.37 1.01 83.83 1.28 -87.40 0.43 91.04
6:00 8.64. -21.05 4.47 96.72 10.04! 100.80 1.28 90.65 6.72 -97.11 0.87. 83.33 0.74. -80.72 0.40! 91.09
7:00 7.80! -21.51 3.53 96.99 11.73 107.88 134 88.80 6.93 -100.57 0.84. 81.39 1.68 174.23 0.43 91.53
8:00 7.18 -23.32 3.13 94.92 12.90] 106.29 0.81 90.57 5.25 -134.78 0.58 72.16 3.80. 160.43 0.39. 92.26
9:00 6.78 -24.68 2.52 87.06 13.54] 111.74 0.90 88.66 4.62 -151.27 0.74 76.61 4.50] 145.11 0.44 88.89
10:00 6.79 -25.33 2.45 82.17 14.12 111.50 0.67 83.77 4.83 -163.07 0.42 68.51 4.76 149.11 0.36 84.30
11:00 6.83 -23.80 2.49, 84.00 15.11 110.58 0.62 87.80 5.28 -174.37 0.55 76.15 5.87. 150.42 0.35 81.91
12:00 7.26. -24.04 3.18 88.00 15.95 109.22 0.79. 88.88 4.46 -157.61 0.60! 76.39 4.60 148.61 0.36. 83.71
13:00 7.52 -24.69 291 85.45 15.86 111.48 0.54 85.34 4.74 -142.01 0.55 78.17 3.41 144.87 0.30! 84.85
14:00 7.71 -22.98 3.45 90.89 16.03 114.25 0.58 85.75 5.62 -144.36 0.68 85.44 3.77 165.93 0.35 87.43
15:00 8.22 -20.76 2.33 85.81 14.72 112.91 0.65 79.65 4.88 -140.95 0.71 79.15 3.37. 149.77 0.39. 90.34
16:00 8.13 -21.87 2.39. 88.03 14.54. 113.43 0.62 79.52 5.09! -135.48 0.65 76.62 3.15 149.70 0.38 89.68
17:00 7.78. -23.27 3.24 90.21 14.32 110.54 0.70! 82.57 5.83 -135.58 0.70! 79.43 4.26 153.66 0.36. 88.77
18:00 7.38 -23.08 2.73 88.78 15.78] 111.93 0.78 82.17 5.79 -142.62 0.50 74.70 5.16 148.66 0.34 89.35
19:00 7.91 -20.61 3.29 89.23 15.73 106.58 0.65 86.86 5.94 -127.88 0.56 75.16 3.16 147.38 0.36 90.86
20:00 7.86 -19.84 3.06 85.79 16.98 109.62 0.75 89.49 6.81 -129.20 0.51 74.37 3.28 146.12 0.36. 89.39
21:00 7.97. -19.35 3.20. 86.95 16.17: 109.41 0.74. 88.35 6.88 -130.32 0.64. 79.54 3.65 149.74 0.36. 88.53
22:00 8.94. -18.72 4.40 92.79 14.73 107.63 115 92.32 7.32 -125.66 0.76. 82.30 3.13 160.62 0.44. 89.76
23:00 9.32 -18.23 4.47 94.30 13.75 103.23 1.50 91.50 7.04 -129.83 0.86 82.81 2.70 153.71 0.47 91.92
24:00 9.86 -17.79 5.04 96.18 12.40 105.10 1.42 91.44 6.03 -125.89 0.95 82.95 2.06 166.26 0.54 90.91
92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 2.73 104.56 0.38 91.14 2.01 134.64 0.32 84.16 0.61 114.25 0.30 85.99 1.46! 98.09 0.26 95.57
2:00 2.70 101.53 0.35 91.05. 1.72 149.33 0.26 85.10 0.59 129.22 0.26 85.85 1.06! 101.10 0.27 94.98
3:00 2.55 102.82 0.34] 91.65 1.39 155.83 0.30) 86.38 0.70 121.35 0.33 86.69 1.07 113.01 0.24] 95.03
4:00 2.53 99.13 035 91.66 1.30 160.66 0.30) 85.79 0.57, 122.47 031 85.24 1.01 114.33 0.24] 95.47
5:00 2.61 100.52 035 91.84 1.43 161.72 0.29 83.61 0.70 115.65 0.29 85.86 0.88 109.40 0.22 94.44
6:00 2.67 100.65 0.37 91.01 1.40) 165.94 0.33 84.05 0.68 107.24 0.36 84.58 1.10| 10334 0.27 96.06
7:00 3.19 103.01 0.38 92.98 117, 174.47 0.37 83.69 0.91 94.26 0.41 86.56 1.57, 109.46 0.34 94.23
8:00 3.37) 103.64 0.34] 92.03 118 146.14 035 82.45 138 87.57 0.38] 84.85 177 99.51 0.29) 93.53
9:00 3.61 103.91 0.30) 88.93 1.39 119.58 0.38] 80.03 1.43 82.11 0.47, 85.39 1.65 103.96 035 93.50
10:00 3.38 106.88 031 87.80 0.90 100.17 0.36 78.51 1.65 86.35 0.49 85.35 1.94 100.82 0.36) 92.62
11:00 3.41 110.03 0.33 89.14 1.45 118.50 0.29 80.72 1.72 94.33 0.42 87.33 1.85 94.09 0.37 92.70
12:00 3.26 107.44 0.29 88.96 1.56! 91.59 0.32 80.92 1.65 89.37 0.41 84.46 1.97, 98.10 0.35 91.49
13:00 3.45 102.50 0.30) 87.85 174 90.96 031 79.21 1.79 93.65 0.39) 84.88 2.11 99.45 0.33 91.99
14:00 3.25 104.38 0.30! 89.05 1.63 99.84 0.36. 81.93 1.52 98.34 0.38, 86.32 1.88 105.60 0.29. 94.63
15:00 3.03 104.79 0.29 87.47 1.40 109.81 0.41 83.20 1.43 99.44 0.41 83.98 1.59 102.47 0.30 93.02
16:00 3.01 105.14 0.27 88.92 1.79 105.64 0.34 81.82 1.53 97.76 0.38 83.53 1.54 109.96 0.29 93.26
17:00 3.32 110.32 0.26. 87.01 1.62 98.91 0.34. 81.72 1.93 97.77 0.42 85.37 1.82 117.39 0.30! 93.20
18:00 3.36. 106.68 0.32 88.50 161 77.43 0.31 79.34 2.25 99.26 0.44. 83.48 211 11191 0.38. 92.27
19:00 3.70! 102.32 0.33 86.76 124 94.00 0.38 80.14 2.36. 93.05 0.44. 82.37 161 102.14 0.40 90.82
20:00 3.85 108.85 0.29 85.23 121 121.15 0.41 82.20 2.32 83.63 0.38 80.76 1.89 95.68 0.37 91.06
21:00 3.79 104.15 0.31 87.05 1.88 115.47 0.39 82.52 2.03 86.96 0.38 83.17 1.89 95.45 0.34 92.32
22:00 3.23 102.38 0.33 90.89 2.43 121.32 0.39. 82.86 1.99 88.55 0.31 84.35 179 107.05 0.34. 93.69
23:00 2.98 104.38 0.33 91.22 2.15 128.23 0.35 81.82 136 88.90 0.33 83.88 1.49 119.23 0.33 93.00
24:00 2.88 106.58 0.36. 91.94 2.17. 140.46 0.34. 83.12 1.03 88.31 0.33 84.74 1.53 107.74 0.30. 93.80
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172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 115 87.41 0.20) 86.02 051 101.17 0.26) 88.62) 0.55 9352 0.19 104.77 065 98.18 0.16) 87.67) 0.43 96.61
2:00 1.05 79.23 0.19) 86.82 051 115.43 021 88.28 037, 95.83 0.19 104.44) 050 98.49 0.14) 89.16) 0.29 107.87)
3:00 0.85 85.65 0.17] 86.73 051 118.28 021 8933 037, 99.21 0.19 104.12 049 94.57 013 89.81 0.29 107.12
4:00 071 8238 0.17] 86.85 056 110.11 022 88.22) 0.5 99.43 0.19 104.63 0.40 99.85 013 90.90 0.25 97.91
5:00 0.58 76.95 0.16] 84.54 057, 99.79 0.24) 88.22) 0.53 98.09 0.17) 104.69 0.40 105.64 012 8938 034 100.38)
6:00 0.80 76.49 0.20) 87.00 072 92.39 0.24) 84.89 067, 92.29 0.19 103.42 050 105.60 015 86.88 0.45 92.08
7:00 1.21 102.43 0.26) 85.13 078 95.24 0.36) 85.63 0.93 94.69) 0.27] 97.82 058 100.24 023 86.26 0.68 95.04)
8:00 1.21 95.20 0.27] 82.91 0.96) 86.02 035 84.92 1.22 95.50 0.29 97.71 069 84.60 0.24) 85.16 0.86 8232
9:00 1.41 89.72 0.33] 81.83 1.08] 91.10 039 84.20 118 91.77) 034 96.12 0.86) 82.68 027 84.62] 1.01 85.14)
10:00 1.63 7871 0.32] 83.49 093 93.27 0.40 84.57) 1.08 94.78 032] 95.62 091 79.15 025 83.79 0.98 85.99
11:00 1.46 8432 031] 83.29 0.83 105.78 035 85.58 0.96 90.42 033 95.98 093 86.62 023 84.18 0.83 91.17)
12:00 1.42 84.71 0.27) 81.01 089 97.95 030 82.16 1.00 89.13 033 95.17 0.94) 89.69 025 83.00 0.88 91.83
13:00 1.64 79.36) 0.27) 81.61 0.86) 89.48 030 8231 1.10 85.58 030 94.54 1.00) 90.13 0.24) 82.89 0.74 88.67)
14:00 1.55 84.80 0.26 80.01 0.74) 100.08 028 8252 1.09 82.49) 0.29 94.58 1.05 8332 0.24) 8233 0.79 89.36)
15:00 1.32 8335 0.27) 83.80 0.85 101.89 029 82.14) 1.07 9035 0.28 95.42 093 8176 023 8336 0.65 87.69
16:00 1.03 85.80) 0.27) 84.11 0.90 96.01 029 82.82] 1.06 91.89) 0.25) 96.50 0.77) 81.09 025 84.09 0.69 86.85
17:00 1.25 92.79 0.27) 81.29 1.08] 95.21 032 82.92 1.08 93.89 0.29 95.78 0.86) 7935 0.26 82.97) 0.78 90.59
18:00 1.63 94.72 031 83.58 1.21 89.09 0.36) 8336 1.28 88.60) 030 95.60 1.03 81.60 0.28 83.64 0.87 91.43
19:00 1.55 90.11 033 83.84 1.20) 95.22 033 82.96 1.22 87.56 0.28 98.22 083 94.55 0.28 85.05) 0.79 86.73
20:00 1.70 96.52 035 84.50 1.28] 94.96 0.28 8339 131 84.13 0.29 98.65 078 103.19 029 85.61 0.86 91.91
21:00 1.53 95.14) 033 83.22 114 90.93 029 84.70 112 84.29 0.27) 97.63 0.99) 102.63 025 85.08 0.80 98.41
22:00 1.40 93.96| 0.24 84.27 0.93 88.69. 0.22 83.92 0.94 89.84] 0.22 97.55 0.73 97.95! 0.22 85.72 0.66 93.32
23:00 1.12 91.69) 0.20 83.75 0.75 87.99 0.18 87.21 0.80, 91.32 0.22 99.33 0.54 90.88 0.19 85.14| 0.55, 94.81
24:00 117 93.75 0.20 85.57 0.49 88.30 0.22 86.51 0.71 92.59 0.23 99.87 0.59 99.13/ 0.16 86.63] 0.62 97.00]
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vodulo(A) A \ A 0% A ’ A \ A | A | A Méddlo(%)|A

1:00 9.71 -17.55 5.49 96.81 12.83 101.23 133 93.09 6.87 -119.86 0.85 82.65 1.20 -152.73 0.54 90.88
2:00 9.51 -18.14 4.72 96.12 12.13 100.73 1.48] 93.04 7.14 -116.00 0.80 82.96 0.90 -166.62 0.50 9032
3:00 9.23 -19.16 5.00 96.30 11.44 98.71 1.34) 93.02 7.78 -111.31 0.69 83.55 0.75 -160.40 0.48 90.22
4:00 8.98 -19.54 4.99 95.84 10.56 101.37 125 93.46 7.70 -107.28 0.76 83.80 0.61 -113.80 0.47 90.43
5:00 8.69 -19.49 4.89 96.41 9.92 101.25 1.25 93.24 7.61 -101.74 0.79 82.99 0.35 -129.27 0.47 90.38
6:00 8.38 -20.06 4.57 96.13 10.07 100.19 1.14] 91.73 7.58 -100.71 0.80 84.03 031 -166.54 0.44 90.53
7:00 7.77 -20.46 4.30 95.01 11.47 107.76 0.98 90.39 7.45 -103.41 0.72 78.80 1.43 143.20 0.40 90.14
8:00 7.34 -20.96 3.51 95.18 12.48 112.93 0.95 93.60 7.00 -111.86 0.75 78.51 3.79 165.68 0.40 91.29
9:00 6.97 -22.07 3.70 89.92 14.18 115.28 0.87 92.65 6.75 -123.13 0.72 78.05 3.93 173.06 0.41 89.62
10:00 6.79 -23.25 2.83 88.14 16.29 11061 0.65 93.68 6.46 -136.11 0.60 77.19 4.77 166.89 0.37 89.26
11:00 6.78 -23.64 3.02 86.90 16.39 11071 0.55 90.64 6.91 -135.70 0.53 75.82 5.65 170.68 033 87.83
12:00 6.81 -24.17 3.12 84.57 17.02 105.43 0.65 93.26 6.97 -137.39 0.54 75.62 5.35 172.33 031 87.05
13:00 7.12 -24.11 2.89 83.70 17.22 108.54 0.71 9231 6.68 -135.52 0.60 75.14 4.87 168.15 0.32 86.25
14:00 7.30 -21.65 2.41 82.24 17.31 111.66 0.68 89.78 6.52 -137.16 0.72 78.51 5.31 -179.51 0.34 89.82
15:00 7.85 -21.14 2.83 88.71 16.53 107.69 0.64 90.97 6.19 -128.26 0.67 80.19 4.26 179.54 0.40 89.88
16:00 7.75 -20.95 2.47 91.24 15.95 108.44 0.74 90.32 6.08 -130.77 0.71 82.50 4.05 177.78 0.37 90.24
17:00 7.53 -21.67 2.48 89.37 16.62 110.30 0.64 89.85 5.88 -132.07 0.58 77.63 4.13 173.67 0.39 89.51
18:00 7.26 -21.67 2.80 87.17 17.45 109.49 0.58 91.11 6.47 -136.85 0.49 75.85 3.77 158.90 0.32 89.90
19:00 7.73 -20.14 2.77 87.48 18.21 104.39 0.61 92.13 6.20 -129.67 0.54 77.82 2.82 124.65 0.30 88.81
20:00 8.00 -18.81 3.41 85.13 17.89 105.71 0.77 91.68 5.29 -133.81 0.49 76.04 3.26 112.45 035 88.97
21:00 8.28 -17.95 3.57 87.24 16.66 103.85 1.02 92.21 6.19 -128.92 0.58 76.43 3.11 112.47 0.40 89.54
22:00 8.94 -17.28 4.12 92.75 16.23 105.57 1.09! 92.69 6.81 -125.85 0.76 82.52 2.81 140.87 0.46 90.17
23:00 9.58 -17.30 4.37 93.99 15.35 106.77 1.09! 93.69 7.50 -132.40 0.89 83.52 2.30 165.55 0.49 91.37
24:00 9.84 -16.50 5.01 95.53 14.06 108.31 1.18] 93.07 7.20 -128.83 0.98 84.89 2.16 -175.40 0.51 90.68

92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A

1:00 261 111.87 0.39 92.29 1.76! 164.50 0.37 84.49 0.64 76.88 0.29 86.19 1.14] 102.80 0.34 94.97
2:00 2.56 110.07 0.42 91.85 173 168.44 0.36 85.65 0.36 57.65 0.28 86.35 1.10! 98.61 0.33 94.79
3:00 231 109.25 041 91.57 135 -175.21 035 85.62 0.26 56.56 0.30 88.57 0.92 110.22 031 94.94
4:00 2.38 106.36 0.41 91.78 1.37, -174.05 0.37 86.50 0.26 76.41 0.36 88.52 0.94 110.57 0.33 95.75
5:00 2.46 104.32 0.38 91.36 1.62 -167.87 0.35 86.75 0.06 47.79 0.36 88.31 0.95 104.33 0.30 96.78
6:00 2.52 104.94 0.41 90.86. 1.61 -172.08 0.39 85.48 0.16 -91.47 0.40 88.54 115 100.51 0.38 96.02
7:00 2.75 103.27 035 90.25. 1.48| 167.44 035 85.92 0.46 86.10 0.37 86.28 1.45 95.99 0.44 92.32
8:00 2.81 108.10 0.36 90.27 0.84 139.29 0.37 83.49 1.04] 99.54 0.39 85.94 1.81 105.43 0.50 93.72
9:00 2.72 107.09 031 90.08 0.24 97.75 0.41 81.77 1.39) 91.86 0.47 84.12 2.09 107.64 0.53 93.20
10:00 2.82 107.00 0.27 89.31 0.09 138.62 0.40 83.59 1.48] 102.03 0.44 86.80 2.22 103.99 0.48 93.51
11:00 261 109.58 0.28 87.56 0.38 16.15 0.40 81.83 1.56! 104.34 0.40 84.50 2.49 105.68 0.47 90.98
12:00 2.43 104.24 031 86.75 0.58 57.63 0.40 82.22 172 100.56 0.45 85.80 2.62 106.43 0.48 89.42
13:00 2.21 102.61 0.30 87.54 0.52 83.30 0.38 82.72 175 96.10 0.39 84.84 2.57 109.17 0.43 87.68
14:00 2.54 100.12 0.29 87.78 1.03 95.80 0.35 85.51 1.69) 101.12 0.42 87.36 2.48 107.23 0.43 89.78
15:00 2.46 101.52 0.32 90.03 1.29) 91.38 0.38 83.91 1.60! 88.39 0.43 84.83 1.91 104.44 0.43 89.68
16:00 2.37 104.91 0.33 91.09 1.39) 85.97 0.43 85.28 1.62 84.85 0.43 85.96 1.80! 105.48 0.48 91.73
17:00 2.43 100.36 0.32 90.53. 1.26! 85.18 0.38 84.88 1.45 91.08 0.52 85.65 2.05 105.99 0.48 94.47
18:00 2.65 101.78 0.37 90.29 1.60! 89.84 041 84.41 173 99.48 0.57 87.88 2.32 106.53 0.54 9231
19:00 3.20 108.96 0.36 90.25 2.08 105.49 0.42 84.11 2.08 79.20 0.44 83.17 1.86) 100.81 0.45 91.33
20:00 3.38 104.68 0.33 88.67 2.43 107.24 0.41 82.82 2.07 83.70 0.38 81.70 1.88! 94.84 0.51 92.43
21:00 3.51 103.95 0.36 87.72 2.17 120.39 0.44 82.05 2.41 79.17 0.42 84.34 1.95 100.88 0.46 94.33
22:00 3.25 105.94 0.40 88.80 261 117.33 0.46 82.89 2.14 85.06 0.37 86.40 1.58! 109.67 0.44 94.29
23:00 2.72 108.51 0.37 90.58 2.00 120.66 0.45 82.91 1.39) 70.85 035 86.87 1.48] 114.05 0.44 94.21
24:00 2.64 111.64 0.38 91.18 1.60! 138.28 0.40 83.22 113 66.22 0.30 86.69 1.51] 110.07 0.44 94.49

172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica

A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat

1:00 0.96 10253 0.25) 86.04 039 9135 027 86.28 0.5 86.88 034 100.55 053 99.95 0.20 85.99 034 88.97)
2:00 0.75 9832 0.25) 86.44 036 84.66 025 84.61 0.45 89.97) 0.28 101,61 0.44) 9633 021 86.54 0.29 8639
3:00 0.50 111.27) 0.19) 83.88 039 82.46 027 85.54 031 89.73 0.26 102.15 031 101.12 021 85.52 0.26 8731
4:00 0.54 94.96) 0.20) 85.83 0.49) 91.44 032 86.13) 038 91.46 031 10132 0.27) 108.71 022 8738 023 93.45
5:00 0.52 92.99 0.25) 88.44 050 91.49 0.28) 88.13) 0.46 78.44) 0.27) 104.06 0.28 101.13 021 86.59 023 99.13
6:00 0.85 93.94) 0.28] 87.32 057, 98.77 027 85.81 0.63 80.83 030 102.36 039 97.22 023 8634 0.28 8831
7:00 1.07 95.34) 0.35) 83.27 0.86) 92.13 0.42 85.11 0.78 91.05 039 98.22 053 87.25 0.28 83.49 0.55 91.80
8:00 119 102.02 0.40) 85.03 0.94) 92.21 051 84.83) 081 92.85 0.44) 98.67 0.74) 89.06 034 85.55 0.58 90.91
9:00 1.24 94.82 0.47] 82.82 1.09) 90.20 059 8531 1.24 88.51 051 97.88 1.02] 88.78 0.36) 84.49 0.63 95.15
10:00 134 86.76, 0.50) 83.70 1.20) 89.63 057 85.04 1.39 8355 0.8 99.24 1.07) 88.86 037 83.79 0.65 92.45
11:00 113 8191 0.8 81.86 0.89 85.71 052 83.28 1.24 79.07) 050 96.79 093 79.41 030 81.89 0.69 8751
12:00 125 81.28] 0.47] 81.61 0.92 94.67 0.50 83.71 1.22 81.59] 0.50] 95.88 0.85 82.88 0.32 81.72 0.68 86.02
13:00 1.26 87.37 0.42 81.03 0.91 98.15' 0.47 82.29 1.18 94.16 0.51 95.15 0.75 89.07’ 0.31 80.80 0.75 87.37]
14:00 121 9175 046 83.15 0.8 96.86 047 84.50 1.23 90.81 0.49 95.94 0.77) 87.69 033 84.27) 072, 80.63
15:00 1.25 95.07) 0.43 84.56 0.85 9237 041 8531 115 88.17) 046 96.05 0.74) 76.96 030 83.90 0.65 82.80)
16:00 1.29 96.36 0.41 84.18 0.87] 88.64 0.43 87.01 1.06 92.56 0.44 95.99 0.62) 78.62; 0.30 85.90] 0.62 83.80
17:00 141 85.94| 0.47 85.70 1.04) 96.07’ 0.47 86.49] 1.20 94.42 0.48] 97.83 0.77 84.48 0.31 86.04] 0.73 83.25
18:00 157 81.67] 0.52 85.06 1.19] 98.38 0.57 85.30 1.25 89.32 0.46 96.20 0.95 81.82 0.35 85.51 0.83 83.67]
19:00 1.59 91.68 0.46 86.26 1.38] 91.15/ 0.45 84.99 1.09 81.41 0.40 99.56 0.72 107.64, 0.34 86.66 0.90 81.09
20:00 1.64 87.57] 0.49 86.81 1.27] 100.59 0.43 85.12 1.18 83.24] 0.35 102.24 1.00| 104.20 0.34 86.50] 0.84 77.72
21:00 1.42 85.26 0.44 87.92 0.90 103.61 0.44 84.52 112 81.40 0.37 100.81 0.93 104.08 0.31 87.61 0.82 88.13
22:00 127 84.75 0.43 89.19 0.90 99.03' 0.36 84. 0.71 89.24] 0.37 101.71 0.89 88.13/ 0.26 85.82 0.56 92.88]
23:00 1.20 101.54] 0.41 88.46 0.71 87.54/ 0.35 86,45[ 0.70 89.02 0.39 101.23 0.80 88.69' 0.27 85. ﬁ 0.38 103.01
24:00 112 101.07] 0.33 86.85 0.59 92.79] 0.33 85,89[ 0.55 89.59 0.38 101.46 0.54 99.71] 0.25 86. 30[ 0.45 98.01
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Faixa de consumo de 220-500kWh (fase B)

e Poténcia ativa (kW) e reativa (kvar)

PB_uti| QB_uti| PB_sab|QB_sab|PB_dom|QB_dom
1:00 1.54 0.67 0.94 0.30 1.35 0.74
2:00 1.52 0.82 0.98 0.22 1.30 0.78
3:00 1.51 0.79 1.06 0.68 1.30 0.94
4:00 1.53 0.89 1.01 0.43 1.33 0.71
5:00 1.51 0.80 0.98 0.41 1.35 0.96
6:00 1.48 0.73 0.97 0.53 1.29 0.75
7:00 1.39| 0.88 0.87 0.22 1.24 0.72
8:00 1.37| 0.97 0.88 0.08 1.19 0.50
9:00 1.47 1.14 0.86 0.19 1.12 0.51
10:00 1.42 1.11 0.84 0.04 1.17 0.61
11:00 1.40 1.08 0.81 -0.06 1.11 0.56
12:00 1.44 1.10 0.82 0.20 1.13 0.68
13:00 1.36 0.83 0.82 0.37 1.04 0.32
14:00 1.34 0.88 0.80 0.45 1.04 0.20
15:00 1.41 1.13 0.77 0.08 1.07 0.44
16:00| 1.39( 1.26 0.82 0.09 1.11 0.40
17:00| 1.39( 1.13 0.80| -0.13 1.08 0.25
18:00( 1.39| 1.16 0.81 0.33 1.13 0.56
19:00 1.45 0.72 0.89 0.05 1.18 0.67
20:00 1.47 0.79 0.86 -0.23 1.18 0.26
21:00 1.51 0.77 0.87 -0.02 1.19 0.32
22:00 1.53 0.94 0.93 0.13 1.31 0.68
23:00 1.57 0.60 0.95 0.23 1.39 0.53
24:00| 1.55| 0.70 0.93 0.03 1.41 0.50

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 8.36 -7.28 6.23 -1.69 10.32 138.21 0.73 -3.30 4.58 -92.06 0.29 72.86 3.04 30.04 0.41 90.16
2:00 8.22 -8.28 6.33 6.39 11.23 133.06 0.94 25.75 5.18 -97.61 0.15 59.30 1.66 9.23 0.43 91.74
3:00 8.15 -7.18 6.55 -4.29 10.77: 135.05 0.73 -1.75 6.24. -92.53 0.12 36.21 2.03 -12.02 0.44. 92.45
4:00 8.28 -7.97 6.70! -22.78 10.41 135.62 0.65 -6.18 6.59. -92.17 0.18 42.11 2.03 -27.08 0.45 93.04
5:00 8.13 -6.69 7.12 -25.79 10.73 131.03 0.84. 41.93 6.63 -91.77 0.24. 52.10 138 -21.18 0.50! 92.53
6:00 7.95 -7.31 7.46 -34.56 10.48] 126.11 0.97 -40.17 6.91 -88.28 0.19 43.36 2.06 -19.92 0.48 92.41
7:00 7.49 -9.60 7.33 -44.16 9.26 107.38 0.87 11.10 6.14 -85.41 0.12 -9.66 2.38 25.61 0.59 87.49
8:00 7.30! -13.21 3.88 -25.60 8.40. 107.08 134 47.76 3.75 -80.81 0.23 65.91 0.68 28.80 0.48. 84.24
9:00 7.83 -16.86 311 34.95 6.13 97.82 123 53.51 2.45 -43.96 0.20! 68.49 2.59. -110.47 0.35 80.69
10:00 7.62 -16.71 5.04. 65.45 7.31 94.41 0.86 -22.23 2.34 -22.19 0.21 69.47 3.32 -97.51 0.46. 81.70
11:00 7.53 -18.13 6.03 73.74 8.45 97.37 1.36 -50.33 1.67 3.07 0.61 82.51 3.11 -137.02 0.51 82.04
12:00 7.62 -16.57 2.38 48.62 9.72 89.90 1.07 -26.86 1.77 39.44 0.82 83.70 2.28 -175.02 0.49 82.05
13:00 7.27. -12.45 2.37. -47.91 11.33 90.56 1.03 25.43 2.49, 16.48 1.03 85.82 179 132.57 0.53 81.91
14:00 7.20 -12.65 273 -43.11 11.79: 92.87 157 43.30 4.03 23.33 0.89. 83.41 2.22 110.51 0.58 82.31
15:00 7.52 -18.17 2.49 -1.08 11.84] 95.22 1.70 53.00 2.80 8.13 0.60 80.43 1.53 -117.44 0.53 82.91
16:00 7.41 -18.54 3.17 33.85 10.63 93.48 1.00 -10.62 2.67 2.45 0.53 78.89 0.96 -153.01 0.52 85.09
17:00 7.41 -16.40 4.45 49.37 8.94 89.75 0.89 25.50 3.74 -13.40 0.63 81.37 0.42 -119.46 0.42 84.48
18:00 7.31 -14.48 5.73 52.20 10.90¢ 86.90 110 44.09 5.12 -33.05 0.41 78.92 0.45 54.89 0.37. 86.09
19:00 7.70! -7.89 7.01 56.69 12.01 91.37 114 55.13 4.03 -51.11 0.36. 73.84 3.77. 76.15 0.23 88.59
20:00 7.87 -8.41 5.74 42.56 11.61 81.68 1.28 58.81 4.07 -48.65 0.43 72.03 2.47 75.73 0.27 93.70
21:00 8.13 -8.43 4.42 18.27 10.15 90.97 1.57 61.49 4.56 -51.94 0.61 79.89 2.14 58.42 0.26 91.86
22:00 8.28 -8.47 5.41 -14.90 9.64 93.93 1.70 63.07 3.73 -64.28 0.56 78.06 1.36 49.19 0.33 90.63
23:00 8.51 -6.21 6.28 -18.93 8.64. 11533 0.80! 28.04 3.48 -74.69 0.54. 77.50 1.99 55.36 0.33 89.55
24:00 8.36. -7.39 7.02 20.05 8.64. 130.73 0.72 -1.62 3.69. -98.65 0.38, 73.03 372 69.17 0.45 90.17
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 1.66 51.58 0.44 78.72 1.72 79.95 0.18 74.76 0.80 47.14 0.21 76.14 0.35 -34.77 0.26 84.04
2:00 1.55 45.93 0.48 79.10 133 64.94 0.13 70.71 0.93 38.58 0.19 79.07 0.24 -5.31 0.18 82.92
3:00 1.76 47.28 0.43 78.39 1.25 65.32 0.10: 58.70 1.08 20.09 0.18. 76.75 0.31 19.47 0.21 81.63
4:00 1.62 56.77 0.36. 76.30 125 63.94 0.11 64.97 110 13.40 0.14/ 72.36 0.46. 25.42 0.20! 82.32
5:00 1.56 66.62 0.40 74.80 1.15 68.53 0.12 66.55 0.93 32.56 0.16 80.29 0.58 33.79 0.18 81.80
6:00 171 73.17 0.44 78.76 0.60 72.68 0.17 72.80 0.62 44.21 0.21 76.60 0.55 22.01 0.17 81.56
7:00 2.11 81.05 0.49 84.29 0.53 35.21 0.23 79.69 1.10 50.88 0.20 71.05 0.42 38.25 0.24 83.65
8:00 1.89 68.36 0.34. 89.50 0.33 -20.06 0.30! 80.32 1.07 33.18 0.16. 63.22 0.56. -68.06 0.28. 85.47
9:00 2.19 66.73 0.30! 88.36 0.70! 18.47 0.21 72.60 0.75 -5.02 0.13 63.55 0.55 -84.35 0.36. 89.00
10:00 2.24 66.97 0.35 89.05 1.16 41.28 0.28 80.71 0.60 -32.13 0.11 51.77 0.72 -76.69 0.32 89.63
11:00 2.12 71.97 0.33 87.73 1.07 40.22 0.29 81.59 0.72 -42.21 0.17 66.81 0.75 -76.53 0.33 89.02
12:00 2.34 74.71 0.36. 86.12 123 62.05 0.30! 80.28 0.83 -36.47 0.18. 68.51 0.50! -54.69 0.34. 87.55
13:00 241 74.31 0.43 85.19 1.65 57.03 0.46. 85.50 0.75 -12.97 0.20! 74.13 0.52 -54.75 0.33 86.97
14:00 2.43 70.20 0.43 84.87 1.65 49.18 0.43 81.53 0.56 -19.28 0.27. 71.87 0.62 -58.18 0.33 84.85
15:00 2.08 66.47 0.23 85.69 1.38 51.77 0.43 80.51 0.66 -18.57 0.15 60.16 0.89 -58.96 0.35 86.60
16:00 1.86 70.09 0.19 88.37 1.01 58.94 0.38 83.07 0.84 -37.09 0.11 50.57 0.90 -59.42 0.33 87.40
17:00 1.67 70.73 0.12 76.90 0.93 47.81 0.26. 78.04 0.45 3.35 0.22 70.56 0.58 -63.61 0.32 89.05
18:00 1.40 70.80 0.16. 74.53 0.84. 34.40 0.30! 82.46 0.84. 43.26 0.37. 79.67 0.70! 4.13 0.30! 87.44
19:00 1.65 24.31 0.41 80.05 0.93 88.97 0.17. 75.22 138 54.00 0.36. 78.86 1.40 16.31 0.23 85.47
20:00 191 22.15 0.39 80.76 0.59 58.96 0.32 80.76 1.04 57.37 0.31 76.50 1.48 20.01 0.24 85.75
21:00 1.82 14.25 0.39 79.92 0.52 39.51 0.27 80.17 0.75 39.44 0.33 78.82 1.43 22.89 0.21 87.93
22:00 1.52 15.31 0.35 75.98 0.37. 134.77 0.27. 78.09 0.41 16.54 0.29. 75.72 1.09 15.58 0.24. 87.00
23:00 1.44 34.16 0.39 75.92 0.97. 105.13 0.26. 79.93 0.71 53.40 0.27. 73.44 0.95 8.80 0.24. 84.91
24:00 1.46 52.49 0.46 78.16 1.62 103.91 0.25 78.51 1.01 33.61 0.31 78.29 0.72 -13.43 0.24 83.81

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 077 51.54) 0.20 77.27 0.08] -45.53 0.05 43.63) 039 24.55 0.17] 88.80 0.52 80.34 0.16| 79.79) 037 64.27)
2:00 0.84 33.29) 0.19 76.83 0.19) -69.92 0.07 63.03) 032 -15.03 0.18) 89.98 0.50) 74.13 0.17 80.77) 038 72.05
3:00 0.95 35.08) 0.20 77.34) 0.26] -84.64 0.08| 56.89) 032 -17.11 0.18) 87.79 0.39) 77.70 0.20) 81.52) 038 87.33
4:00 1.01 18.92 021 78.30) 0.21 -84.99 0.08| 59.90) 032 -9.97 0.16) 87.54 0.15 45.42 0.17 80.45) 0.42 81.51
5:00 1.09 19.77] 022 78.68 0.23 -78.18 0.10) 68.69) 023 2.06 0.17] 87.83 0.15 76.11 0.18 82.04) 051 83.28)
6:00 0.82 38.88) 021 76.63 0.21 -2.21 0.15 69.76) 0.45 35.36) 0.17] 87.86 0.25 65.12 0.18 81.00 0.46 78.43
7:00 0.81 88.45 0.11 58.80) 0.40) 101.57 0.17 62.86) 0.89 63.72 0.22] 86.18 0.40) 32.08 0.21 80.44) 054 47.34
8:00 058 -60.40 0.12 67.78 0.35 -50.75 0.16| 64.45) 055 49.30 0.25) 88.06 0.51 37.47 0.19 81.30 0.47 43.96
9:00 074 -60.41 0.06 44.74 0.57] -69.41 0.16| 64.94) 0.24 21.80) 0.25) 88.85 0.42 26.82 0.15 79.53) 0.46 24.54)
10:00 075 -41.90 0.10 70.46 0.86] -81.20 0.23 68.91] 023 22.20 0.28) 89.68 0.52 17.64) 0.15 80.47) 0.50 26.84)
11:00 072 -18.87 0.11] 67.48 1.00 -76.43 0.23 68.01] 032 25.18] 0.28) 89.99 0.63 10.49) 0.16| 79.83) 052 30.91
12:00 054 -35.71 0.14) 74.29 0.91] -75.63 0.24] 69.61] 033 7.49) 0.28) 89.68 0.68] 54.10 0.16| 81.86) 0.45 35.09
13:00 021 42.82 0.13) 73.90) 0.66) -74.46 0.25 70.73) 0.47 25.38) 0.27] 90.20 0.86| 57.71 0.20) 84.11] 028 20.55
14:00 039 79.82 0.16) 75.22 0.66) -82.89 0.29 70.87, 030 10.59 0.26) 90.46 0.58] 26.90 0.18 80.72| 032 21.74)
15:00 035 18.17) 0.13) 76.01 0.74) -78.88 0.28 72.45) 033 321 0.28) 88.84 0.57] 27.30 0.18 79.31] 0.46 28.83
16:00 0.44 -15.57 0.11] 72.21 102 -72.02 0.18 63.17) 030 25.74) 0.29) 88.73 0.60) 34.59 0.17 80.53) 051 15.95
17:00 034 -39.05 0.04) 37.26 0.80) -57.03 0.17 65.46) 0.46 31.01 0.25) 89.16 0.51 17.04] 0.16| 81.23) 054 21.02
18:00 0.40 -10.83 0.10 76.59 0.39) -15.69 0.23 76.49) 0.65 25.13 0.24) 89.51 0.64) 34.15 0.14 81.51] 0.65 12.76|
19:00 1.10 97.73 0.23) 81.62 0.53 54.87 0.18 79.40) 0.62 70.92 0.17] 89.55 0.69) 61.49 0.13 82.47) 053 86.57
20:00 0.44 114.43 0.21] 80.24 0.31] 26.22 0.07 55.43) 0.64 87.29 0.18) 89.53 0.75 78.58 0.11 85.60) 0.40 91.35
21:00 0.16 -176.06| 0.18) 77.03 033 21.84 0.06| 49.32) 0.59 83.85 0.20 90.22 0.57, 71.23 0.15 80.46) 035 109.04
22:00 034 162.54 0.16) 73.61 0.30) -70.56 0.06| 29.10) 0.43 72.83 0.17] 90.79 0.50) 69.01 0.18 84.75) 030 92.31
23:00 0.70 107.12 0.21] 78.72 031 -70.85 0.10) 59.03 0.41 64.52 0.17] 91.56 0.61 86.75 0.17 82.70 0.43 83.56)
24:00 1.15 81.46) 0.21] 77.46 0.02 -87.77 0.08 57.27) 0.27 30.03 0.18) 89.94 0.41 79.52 0.16 78.79) 0.43 7115
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 5.95 -2.57 2.05 -5.49 7.99. 129.45 0.56 46.27 2.46. -76.53 0.14/ 63.12 2.54. 79.01 0.53 89.12
2:00 6.23 -1.98 2.50 36.98 9.77. 132.34 0.78. -59.98 2.10: -89.58 0.15 28.99 2.52 71.32 0.56 89.05
3:00 6.71 -6.96 2.17. 30.90 8.70. 126.92 0.90! -71.14 3.28 -91.20 0.27. -56.37 139 31.53 0.45 91.03
4:00 6.40 -4.90 2.30 38.10 8.68 130.72 1.08 -75.00 3.05 -86.22 0.23 -43.15 1.93 42.87 0.57 91.23
5:00 6.20 -4.73 2.52 -35.50 10.10! 125.83 0.35 27.34 2.95 -84.32 0.34 -55.54 1.95 36.40 0.51 89.92
6:00 6.15 -5.89 1.86 -6.93 10.77 128.68 0.42 25.06 3.90! -75.93 0.32 -63.44 1.49 39.21 0.53 87.29
7:00 5.49 -4.10 1.97 34.73 5.74. 143.24 0.61 2.32 3.83 -68.88 0.15 -8.52 132 53.75 0.57. 83.93
8:00 5.44. -7.66 2.12 50.48 6.83 106.50 114 -53.47 4.20] -65.61 0.14 93.31 1.25 72.21 0.50 82.95
9:00 5.38 -10.95 3.61 78.39 8.19 112.89 0.74 -35.76 4.16) -65.50 0.24 101.03 1.34 -95.57 0.52 78.33
10:00 5.30 -7.60 291 91.60 5.38 76.45 0.81 -18.00 4.67 -36.72 0.24 78.29 1.62 -71.39 0.52 82.14
11:00 5.05 -8.36 5.44. 83.96 8.26. 87.54 110 -50.82 4.52 -37.26 0.40! 84.78 111 -101.84 0.38. 77.32
12:00 5.20! -10.45 6.08 76.20 7.37. 87.29 0.76. -52.80 5.42 -46.32 0.55 82.68 145 -98.67 0.35 72.37
13:00 5.14. -10.54 1.04 44.30 9.05 93.24 0.61 -48.22 6.08 -38.92 0.64. 81.44 0.93 -77.89 0.30! 71.78
14:00 5.06 -11.95 1.59 60.29 8.82 107.21 0.60 -46.68 6.32 -40.78 0.94 84.65 1.20 59.67 0.58 81.51
15:00 4.79 -8.12 191 61.67 13.14/ 118.70 0.43 -21.49 4.37 -13.89 0.22 50.11 3.19. 69.70 0.55 80.94
16:00 5.17. -6.68 145 -29.62 12.91 104.15 0.82 -66.27 4.73 -14.67 0.23 74.84 3.06. 52.80 0.44. 80.88
17:00 5.04. -2.86 2.23 -53.71 10.16! 92.38 1.04 -72.12 5.91 -10.37 0.49. 80.31 3.57. 55.19 0.53 81.45
18:00 5.05 -9.06 1.00 11.79 9.76 65.78 0.49 -57.00 6.59 -26.52 0.45 82.73 3.23 53.27 0.44 83.43
19:00 5.65 -6.33 1.42 46.06 12.83 72.22 0.27 -9.55 4.41 -40.77 0.16 76.40 2.28 50.27 0.27 83.69
20:00 5.39 -3.64 2.00! -30.06 12.28 86.18 0.26. -25.47 4.22 -56.32 0.14/ 7.84 1.83 24.42 0.41 87.96
21:00 5.41 -4.57 161 -36.29 10.99! 108.38 0.31 56.75 4.24 -49.81 0.74. 81.32 2.64. 48.14 0.51 88.77
22:00 5.83 -5.69 1.80 -43.00 12.56 107.53 0.56 -59.79 5.84. -71.72 0.68 80.18 0.96. 3.71 0.63 88.86
23:00 6.01 -6.30 2.45 -51.02 12.20] 110.66 0.40 -22.60 5.86 -79.42 0.75 79.30 1.38 -1.51 0.56 87.76
24:00 5.87 -4.52 2.13 -34.72 9.42 135.72 0.22 23.06 4.07] -72.69 0.63 77.34 211 57.57 0.66 88.82

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 1.77, 59.77 0.06 23.22 111 113.34 0.07 66.68 1.09) 0.59 0.08 50.91 0.85 1.10 0.14 84.51
2:00 1.66 46.80 0.13 67.69 1.58 73.05 0.08 73.15 0.86 -24.11 0.10 75.66 0.98 11.69 0.05 90.17
3:00 1.85 49.13 0.09! 72.30 0.99! 84.87 0.06 61.25 1.06 -39.98 0.05 45.17 0.82 -3.85 0.04. 69.40
4:00 212 50.48 0.15 77.28 138 74.97 0.05 4231 115 -3.18 0.05 43.44 0.76. -8.68 0.07. 84.15
5:00 2.16. 50.98 0.20! 75.15 173 84.18 0.05 -35.53 0.61 -1.01 0.05 -30.52 0.95 -15.03 0.07. 77.14
6:00 221 59.13 0.22 78.13 1.57 59.55 0.04 -15.43 0.69 -28.90 0.08 69.34 0.70 -11.22 0.03 45.82
7:00 2.05 64.26 0.24 80.40 141 33.49 0.05 63.71 0.68 53.81 0.14 76.88 0.76 46.09 0.11 73.90
8:00 2.44 69.00 0.21 84.97 1.20 41.48 0.09! 71.87 1.47 45.53 0.10: 62.70 0.64. -45.01 0.18. 80.82
9:00 2.70! 76.86 0.11 82.08 0.98 52.20 0.03 24.07 131 54.96 0.02 -42.12 0.61 -61.75 0.13 78.43
10:00 2.20 62.95 0.14/ 99.76 134 41.57 0.07 50.83 0.97 32.29 0.10 73.44 1.18 -82.24 0.17 85.15
11:00 2.44 73.61 0.15 94.12 1.93 50.07 0.06 44.87 1.50 38.15 0.17 70.72 1.24 -53.94 0.23 83.56
12:00 2.55 70.27 0.11 80.37 2.24 43.18 0.09 56.85 1.40 34.04 0.11 60.77 1.09 -42.20 0.20 82.18
13:00 2.93 76.07 0.12 83.85 2.33 50.88 0.09! 66.34 0.79! 44.75 0.30! 82.76 113 -42.30 0.16. 77.37
14:00 3.03 67.85 0.26. 89.77 143 68.57 0.18 78.64 0.93 38.68 0.27. 76.30 1.00 -27.90 0.18 81.85
15:00 3.01 57.63 0.30 92.82 3.01 54.39 0.15 73.82 1.57 39.23 0.16 73.16 0.66 -25.93 0.26 84.79
16:00 1.92 55.71 0.15 94.70 1.42 51.02 0.16 75.97 1.48 51.32 0.13 75.89 0.72 -33.80 0.16 84.82
17:00 1.98 63.61 0.14. 87.78 2.32 61.76 0.09! 58.70 1.46 35.26 0.13 68.35 1.05 -21.04 0.31 87.28
18:00 1.95 53.36 0.18. 88.37 2.67. 67.75 0.17. 75.86 1.44 45.95 0.16. 80.71 1.09 -12.33 0.12 88.68
19:00 1.65 22.96 0.20! 78.01 0.96. 68.74 0.10: 65.47 130 48.59 0.19. 80.86 1.27 23.79 0.04. 84.14
20:00 2.15 15.20 0.22 72.55 0.32 -61.29 0.17 79.08 0.94 61.32 0.17 80.04 1.85 11.95 0.05 84.48
21:00 2.37 16.94 0.27 81.60 0.86 -133.32 0.28 85.21 0.78 -8.74 0.16 81.03 1.89 27.79 0.00 5.19
22:00 2.21 28.48 0.32 83.02 1.48 -78.02 0.12 76.04 1.05 12.52 0.19; 87.48 1.50 37.72 0.10! 87.56
23:00 1.66 34.48 0.32 81.71 0.46. 60.50 0.16. 74.70 114 69.99 0.07. 82.87 115 21.67 0.14. 89.03
24:00 173 42.51 0.19. 77.88 125 108.27 0.07. 52.99 129 54.37 0.13 79.94 0.86. 14.61 0.17. 88.68
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172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 1.49 83.96) 0.16] 7811 021 93.94 0.06) 63.99 0.30 -40.36 0.16 92.73 0.40) 50.48 0.18 82.13) 0.48 7222
2:00 0.99 85.69 0.11] 7913 0.0 60.09 0.04) -66.26 038 -23.89 0.16 88.84 0.44) 71.04 0.20 86.72 0.48 72.81
3:00 0.42 42.62 0.16] 75.13 022 -66.50 0.05 7333 0.46 1164 0.13) 84.07 041 74.21 015 81.94 039 8130
4:00 0.55 18.49| 0.16] 76.17 0.26 34.14 0.02 25.94 0.53 -30.99 0.15) 89.17 043 76.17 017 83.27) 0.41] 76.77)
5:00 0.75 10.17] 0.22] 77.42 013 29.80 0.06) 7059 0.45 -48.12 0.15) 88.88 036 73.73 015 8135 0.5 7833
6:00 0.75 40.32 0.16] 7517 045 52.29 0.04) 4736 034 -1.94] 0.15) 87.35 023 4231 0.16) 80.96 0.44) 72.74)
7:00 1.02 83.74) 0.12] 59.96 069 66.24 0.04) -6.46) 0.94 69.59) 0.16 87.42 036 0.84) 023 82.63 032 61.40
8:00 0.49 2730 0.09) 47.38 041 19.29) 0.10 64.58 0.56 58.77) 0.18 89.21 030 29.70 022 82.07) 0.45 76.36)
9:00 0.89 373 0.15) 72.29 1.01 9.76 013 64.86 027 3035 0.8 90.60 035 -1.90) 021 79.15) 0.63 7355
10:00 1.39 -18.57 0.12] 58.81 075 -36.31 012 64.53 027 3265 0.27) 91.14 050 10.03] 0.20 8239 0.55 64.08
11:00 1.01 -30.97 0.16] 71.90 035 -23.17 012 59.38 037 21.66 0.26 91.43 038 2530 025 80.48 022 76.80
12:00 0.78 -34.36 0.18] 74.86 025 -54.80 0.09 46.62] 0.48 2212 021 90.31 039 25.17 0.24) 80.44) 033 74.77)
13:00 0.63 28.83 0.09) 62.43 035 84.51 015 65.95 0.41] 17.9| 0.17) 89.52 0.28 10.74) 027 80.71 0.41] 66.49
14:00 0.60 90.70 0.08] 53.66 031 72.88 0.24) 74.42 0.41] 37.77) 0.12) 91.12 052 65.97 027 79.48 0.44) 76.30
15:00 0.60 -76.38 0.13 66.85 055 9.89 0.26) 76.96 037, 26.96) 0.11 94.11 059 55.05 028 81.27) 0.26 61.40
16:00 0.64 126.45 0.09 64.32 064 -10.34 012 71.24) 023 17.84] 0.13) 101.06 073 59.34 023 82.76 035 4.95
17:00 023 70.14) 0.05) 2142 0.28 9.68 015 7117 0.29 554 0.14) 96.95 038 6.10 0.24) 83.73 034 27.57)
18:00 034 56.53 0.06 58.69 051 44.65 027 82.17) 034 31.92 0.15) 98.83 053 13.02] 017 87.77) 037, 2041
19:00 0.24 62.37) 0.16 76.20 061 52.21 021 83.74) 031 50.87) 0.10 94.65 0.60 61.05 0.12 84.06) 042, 79.54)
20:00 022 88.48 0.17) 8153 0.86) 57.22 0.14) 79.57) 061 72.22 0.10 97.43 0.62] 82.58 0.18 89.39 042, 95.20
21:00 0.66 121.94] 0.15 75.74] 0.45 -31.08] 0.12 78.90) 0.72, 51.65 0.08 93.77 0.80 84.87 0.13 84.74| 0.46, 101.31
22:00 0.36 18.01 0.17] 76.18 0.17 -36.68' 0.08 77.08] 0.56 55.79 0.12 95.58 0.49 94.24 0.18 86.67] 0.40 103.08|
23:00 1.05! 67.97, 0.29 80.59 0.18 16.36 0.11 78.16) 0.52, 38.63 0.16 92.38 0.34 64.58 0.17 84.01 0.25, 95.03
24:00 0.91 67.52 0.22 80.53 0.19 53.48 0.07 74.23] 0.34 12.53 0.16 90.17 0.58 73.58] 0.18 82.89 0.14 51.83
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vodulo(A) A \ A \ A ’ A \ A | A | A Méddlo(%)|A
1:00 7.43 -8.90 4.58 -69.91 9.00 108.89 111 77.39 3.60 -45.98 0.15 31.05 2.92 6.43 0.42 88.87
2:00 7.13 -6.62 5.10 -72.53 8.75 110.49 0.84 -59.13 2.81 -54.78 0.09 -29.25 3.01 18.55 0.36 89.83
3:00 7.12 -8.27 3.12 -55.56 8.87 110.99 0.39 -50.74 2.75 -60.28 0.14 54.08 2.67 24.37 0.41 87.72
4:00 7.21 -7.14 1.98] -32.89 8.76 108.31 0.70 -64.87 3.16 -55.72 0.16 -2.83 2.95 23.87 0.38 90.06
5:00 735 -8.96 1.46! -16.27 10.24 104.81 0.42 -43.54 3.29 -57.23 0.15 -16.47 2.76 12.83 0.38 90.81
6:00 7.02 -7.01 1.01 -9.19 10.67 105.35 0.28 6.55 3.49 -59.54 0.26 -62.34 2.36 27.52 0.44 90.23
7:00 6.78 -8.21 1.03 -4.48 10.95 99.11 0.46 7.69 3.81 -57.60 0.13 36.47 2.10 20.66 0.51 87.35
8:00 6.52 -5.84 0.78 23.70 10.06 109.58 1.24) 58.76 4.24 -42.22 0.60 89.36 2.15 44.13 0.47 86.78
9:00 6.13 -7.82 1.97, 57.11 11.01 107.41 0.98 50.98 4.20 -33.37 0.22 89.86 2.13 77.15 0.40 86.05
10:00 6.37 -9.48 0.44 29.12 11.78 82.28 0.63 34.47 5.22 -45.76 0.19 -67.27 0.73 6.64 0.25 79.39
11:00 6.08 -8.67 035 -35.20 9.75 100.10 1.27, 64.36 5.51 -39.46 0.35 -71.95 0.88 -19.10 0.25 75.44
12:00 6.19 -11.77 3.96 -78.81 12.52 88.66 0.71 7.77 5.98 -35.22 0.35 74.99 1.18] -31.93 0.25 72.72
13:00 5.66 -6.99 3.55 -75.81 11.73 97.84 0.49 5.23 5.66 -23.63 0.81 85.44 0.83 132 0.18 65.69
14:00 5.63 -6.35 2.78 -69.18 11.34 97.56 0.79 -59.07 6.37 -27.38 1.07! 87.33 1.27] 7.95 0.30 79.43
15:00 5.82 -7.47 1.76! -62.05 9.42 103.69 0.67 -54.26 5.50 -24.73 1.10! 8331 1.65 5.79 0.30 81.70
16:00 6.04 -8.28 0.97 -30.02 12.22 111.84 0.22 -23.06 5.51 -30.14 0.91 79.20 1.00! -15.05 0.32 83.83
17:00 5.87 -6.12 4.30 -74.18 9.67 107.33 0.55 68.23 5.45 -31.21 0.48 72.84 0.93 3.58 0.42 82.17
18:00 6.09 -10.02 4.78 -76.97 11.29 91.67 0.22 -14.66 5.73 -37.60 0.29 70.91 0.99 4.30 0.24 82.73
19:00 6.43 -10.98 2.09 -62.61 9.93 72.62 1.27] 81.67 5.44 -48.72 0.11 -19.36 1.54] -0.14 0.25 91.44
20:00 6.46 -5.70 1.38] -5.68 13.17 101.34 1.87, 85.51 5.68 -48.15 0.22 76.43 2.26 27.29 0.27 89.07
21:00 6.45 -5.94 1.61 -27.60 11.29 93.83 1.53 78.89 5.37 -36.68 0.54 80.79 253 22.01 0.39 90.19
22:00 7.12 -8.14 2.51 -52.84 10.93 101.60 0.30 -30.01 4.79 -51.26 0.78 87.61 1.96! 10.08 0.33 85.47
23:00 7.54 -5.74 1.86! 2114 9.93 11131 0.33 12.12 3.38 -54.03 0.67 86.29 1.84) 4.13 0.29 86.27
24:00 7.72 -7.14 1.98! -36.45 8.12 109.83 0.65 -40.00 2.76 -60.09 0.26 66.44 2.02 5.45 0.33 90.29
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 1.91 10.25 0.16 76.48 0.93 24.37 0.06 66.39 0.80 16.35 0.04 64.40 0.42 25.03 0.13 84.70
2:00 231 23.61 0.17 83.44 0.82 11.55 0.09 70.55 0.82 6.24 0.24 84.64 0.43 45.02 0.12 84.27
3:00 2.02 20.50 0.17 77.17 0.86 -0.38 0.05 -63.94 0.62 -18.00 0.23 83.86 0.60 44.21 0.13 82.99
4:00 2.16 25.98 0.20 78.86 1.04) 21.87 0.07 -71.88 0.72 -9.35 0.24 85.61 0.72 43.80 0.05 72.10
5:00 1.93 18.43 0.23 80.15. 0.98 28.60 0.13 -76.35 0.44 -6.59 0.22 85.93 0.69 37.08 0.09 80.26
6:00 1.82 27.78 0.27 80.04 0.74 26.38 0.06 52.59 0.36 9.69 0.24 85.17 0.73 31.15 0.10 81.15
7:00 1.49 29.98 0.33 84.86 1.08! 2.51 0.24 90.39 0.14 17.79 0.22 84.54 0.72 44.37 0.10 86.89
8:00 1.58] 39.36 033 85.72 0.83 12.85 0.20 78.58 0.52 -5.88 0.13 74.30 0.56 32.48 0.15 85.63
9:00 1.79) 49.95 0.15 90.64 1.41 11.72 0.16 8136 0.96 40.43 0.15 81.47 0.53 -4.95 0.18 86.83
10:00 1.90! 34.92 0.16 84.97 175 15.28 0.25 8178 1.19) 26.95 0.07 51.93 0.79 -17.61 0.18 86.59
11:00 2.24 60.73 0.27 93.44 1.66! 24.42 0.24 82.22 0.24 84.76 0.05 7.21 0.64 9.56 0.23 84.26
12:00 2.40 54.64 0.30 89.42 1.46! 49.06 0.27 86.61 0.44 82.56 0.18 75.97 0.65 0.79 0.17 8033
13:00 251 53.97 0.28 88.71 1.79) 53.06 033 84.33 0.51 71.72 0.16 76.44 0.68 -9.72 0.09 76.53
14:00 3.01 51.81 0.28 88.11 1.32 41.24 0.34 85.24 0.54 22.10 0.17 71.74 0.78 -27.00 0.08 82.26
15:00 2.26 48.09 0.34 89.51 0.87 13.07 0.05 94.49 0.54 26.15 0.04 47.01 0.74 -8.61 0.14 89.64
16:00 2.05 47.71 0.34 89.89 1.27] 39.69 0.07 -90.45 112 63.44 0.07 77.84 0.73 2.52 0.18 92.63
17:00 2.16 52.33 0.42 90.16 133 42.94 0.04 -74.12 0.98 45.72 0.20 76.02 0.71 8.18 0.14 88.65
18:00 1.88] 24.30 0.26 89.47 1.36! 35.50 0.09 -66.96 0.90 48.23 0.17 66.46 0.71 -11.58 0.09 79.21
19:00 2.51 12.84 0.35 88.60 0.81 21.25 0.11 60.10 0.67 -10.68 0.17 78.35 0.99 15.38 0.13 87.87
20:00 1.84) 8.72 0.43 84.88 0.61 0.34 0.27 77.76 1.07, -17.39 0.21 76.23 1.16! 34.74 0.15 86.06
21:00 2.39 19.59 035 83.50 0.87 -41.46 0.14 70.62 0.77 -21.77 0.11 43.61 111 47.94 0.20 85.21
22:00 2.15 14.04 0.27 81.95 0.36 -30.84 0.16 77.86 0.66 -13.11 0.03 13.78 0.93 51.63 0.23 88.88
23:00 2.23 21.98 0.29 81.65 0.25 -96.11 0.13 68.17 0.42 4539 0.14 72.13 0.88 42.91 0.19 88.58
24:00 2.13 28.08 0.26 83.15 0.65 132.85 0.15 71.23 031 -1.56 0.25 79.25 0.39 53.73 0.21 87.83
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat

1:00 0.78 61.06 0.11] 75.08 023 -27.26 0.01 -26.79 035 1115 0.18 92.35 061 81.08 011 83.57) 032 66.23
2:00 0.63 68.57) 0.17] 77.68 011 -39.46 0.02 -26.56 033 -5.88 0.16 90.42 051 93.77 012 8230 039 68.11
3:00 0.69 74.74) 0.17] 79.21 0.17) -95.30 0.02 -50.51 0.28 -20.64 0.8 89.70 052 81.05 015 84.37) 031 68.17)
4:00 071 75.09 0.14) 76.99 051 -90.65 0.04) 71.94 035 -9.61 0.16 88.77 055 80.43 0.14) 84.54) 0.20 5158
5:00 0.50 71.95 0.14) 77.30) 043 -85.01 0.01 10.21 0.20 5.7 0.09 88.08 045 86.46 015 84.01 0.18 69.98
6:00 0.49 90.67) 0.14) 76.87 041 -78.23 0.03 64.80 0.28 13.44] 0.12) 87.00 030 78.04 013 8239 0.08 5239
7:00 0.67 107.56) 0.05) 30.50 0.01 120.50 0.03 1.13] 0.25 9.22 0.20 90.33 029 45.53 0.14) 78.03 0.20 143
8:00 0.18 -158.29) 0.06) 62.85 031 90.94 012 74.50 0.20 42.62 021 90.09 031 57.04 017 8335 0.16 11.56
9:00 035 14131 0.08] 65.83 0.46) 90.18 0.16) 7938 0.28 65.78 0.20 89.38 0.24) 55.24 0.19 84.70 032 60.18)
10:00 039 -152.47] 0.05) 65.12 030 97.84 0.09 6335 012 62.71 0.19 89.12 030 62.94 017 82.91 032 41.66
11:00 0.25 -117.10 0.09 69.27 0.56 109.59 0.15 69.59] 0.24 9.72 0.21 91.06 0.31 35.67. 0.18 85.71 0.27 34.04]
12:00 012 -130.08] 0.09 60.29 022 120.93 0.18 7351 0.28 2991 0.20 90.52 0.28 51.24 0.18 84.30 033 51.05
13:00 0.14 168.89 0.10 55.16 0.26 159.39 0.21 73.80] 0.24 13.24] 0.22 91.03 0.28 21.94/ 0.19 82.80] 0.36 53.79
14:00 034 -175.55 0.12 7188 0.28 -114.60 023 7875 033 63.38 021 92.85 039 66.72 0.19 83.87) 0.47 68.43
15:00 038 16113 0.20 83.72 0.15 -64.35 017 79.95 042 5122 0.20 94.02 043 59.77 0.19 84.43 0.26 22.02
16:00 0.24 138.37] 0.13 79.93 0.21 18.86 0.13 77.36] 0.46 39.32 0.17 93.36 0.58 65.64/ 0.16 84.47] 0.26 36.64]
17:00 0.08 46.65 0.11 68.70 0.10 34.65' 0.13 80.12 0.59 38.76 0.19] 92.74 0.29 50.64/ 0.17 85.28] 0.41 50.80
18:00 0.21 -18.46| 0.09 70.05 0.24 -21.40 0.24 83.24] 0.45 3231 0.16 88.98 0.48 35.28 0.18 86.10 0.38 55.23
19:00 0.27 -45.09 0.13 83.28 0.46 59.85/ 0.14 89.13] 0.78 76.95 0.10 92.29 0.36 57.52] 0.12 89.03] 0.58 71.29
20:00 0.36 61.49 0.19 82.72 0.77 50.89' 0.10 81.54] 0.59 58.36 0.14 91.19 0.57 64.17’ 0.13 87.39 0.50 89.29
21:00 0.30 81.35 0.23 81.80 0.57 37.72 0.10 80.06 0.39 67.37 0.12 88.08 0.63 67.21 0.10 85.95 0.32 99.47
22:00 0.31 108.91 0.19 76.68 0.25 58.08' 0.12 82.52 0.46 71.24] 0.12 90.90 0.43 70.97] 0.09 81.71 0.26 91.74]
23:00 0.45 98.70 0.17 77.98 0.40 73.27 0.11 84, 7# 0.51 74.84] 0.11 90.13 0.40 93.99/ 0.12 82.28 0.30 86.18|
24:00 0.35 81.16] 0.18 77.26 0.11 48.42 0.10 81, 52[ 0.39 2513 0.16 91.45 0.44 90.31] 0.10 79.44] 0.24 70.65
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Faixa de consumo de 220-500kWh (fase C)

e Poténcia ativa (kW) e reativa (kvar)

PC_uti|[QC_uti|PC_sab|QC_sab|PC_dom|QC_dom
1:00 1.52 0.44 1.20 0.19 1.37 0.07
2:00 1.51 0.81 1.11 0.17 1.30 0.09
3:00 1.49 0.84 1.05 0.26 1.33 0.06
4:00 1.47 0.82 1.05 0.27 1.34 0.01
5:00 1.47 0.99 1.07 0.28 1.32 0.06
6:00 1.34 1.10 0.99 0.33 1.22 0.15
7:00 1.16| 1.09 0.85 0.29 1.09 0.17
8:00 1.16| 1.06 0.83 0.29 1.05 0.19
9:00 1.27 1.12 0.87 0.29 1.09 0.07
10:00 1.33 0.85 0.87 0.26 1.07 0.12
11:00 1.40 0.93 0.90 0.18 1.06 0.12
12:00 1.39 1.19 0.86 0.19 1.09 0.10
13:00 1.32 0.67 0.80 0.15 1.05 0.15
14:00 1.32 0.80 0.85 0.20 1.05 0.16
15:00 1.42 0.86 0.88 0.19 1.15 0.06
16:00| 1.35| 0.88 0.86 0.13 1.12 0.07
17:00| 1.27| 0.92 0.88 0.15 1.06 0.14
18:00 1.25 0.83 0.86 0.17 1.01 0.13
19:00 1.25 0.77 0.94 0.16 1.17 0.13
20:00 1.32 0.52 1.02 0.06 1.22 0.07
21:00 1.50 0.57 1.10 0.07 1.33 0.03
22:00 1.58 0.68 1.09 0.22 1.46 -0.03
23:00 1.57 0.74 1.13 0.20 1.44 -0.04
24:00| 1.56 1.08 1.13 0.30 1.35 -0.06

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 10.19] -2.45 1.87 76.34 3.04 121.18 0.59 77.32 3.94 -0.90 0.70 77.54 1.93 -10.50 0.27 78.01
2:00 10.11 -3.46 111 65.98 2.71 123.25 0.66 77.33 3.41 -4.72 0.43 72.91 1.79 -9.58 0.28 81.80
3:00 9.96 -3.59 1.07 70.01 2.17. 123.78 0.56 73.56 3.32 -8.13 0.15 60.29 1.96 -14.40 0.35 82.83
4:00 9.83 -3.59 0.92 71.19 2.00! 122.69 0.38, 69.94 375 -5.52 0.22 62.55 1.95 -18.35 0.33 84.77
5:00 9.82 -4.01 0.85 77.03 1.93 125.69 0.39. 70.04 4.01 -7.75 0.28 63.62 1.86 -10.60 0.37. 84.10
6:00 8.90 -4.26 0.91 -29.54 1.60 134.96 0.36 77.64 4.02 -4.94 0.18 -8.51 2.14 -1.02 0.34 80.93
7:00 7.65 -4.69 1.90 -38.21 3.19 142.05 0.17 76.53 4.12 8.84 0.39 -50.72 233 15.13 0.11 69.51
8:00 7.52 -6.84 2.04. 46.07 3.78. 117.64 0.26. 85.73 3.89. 44.79 0.45 -34.47 2.35 26.95 0.10: 55.95
9:00 8.00! -9.76 1.85 58.02 3.81 105.32 0.32 94.45 4.05 52.60 0.32 -24.91 1.95 20.50 0.06! 21.83
10:00 8.54. -8.52 0.71 62.58 3.79. 101.20 0.50! 98.81 4.10 44.26 0.46. 5.48 2.10. 13.26 0.07. 76.21
11:00 8.96 -8.71 1.56 102.22 3.88 99.97 0.67 96.88 4.38) 38.48 0.57 47.08 2.10 10.66 0.13 87.55
12:00 8.87 -9.06 4.53 96.79 4.99 93.34 0.91 96.85 5.12 40.48 0.45 7.06 2.42 9.66 0.19 83.15
13:00 8.63 -2.70 4.43 92.28 5.29. 89.80 0.84. 95.41 5.87. 43.95 0.89! 59.82 2.77. 22.02 0.36. 84.57
14:00 8.72 -2.87 4.53 91.97 5.86. 94.80 0.66. 92.50 5.87. 54.68 0.60! 58.40 2.48 27.22 0.37. 83.51
15:00 9.15 -8.02 5.52 90.84 5.10: 89.29 0.56 83.77 4.69) 44.75 0.59 61.16 2.56 11.38 0.32 84.34
16:00 8.64 -9.07 6.21 87.54 4.08 94.84 0.45 76.04 5.29 44.69 0.60 51.85 2.40 15.67 0.36 85.04
17:00 8.14 -10.56 5.10 81.16 3.63 95.86 0.27 76.22 5.30 44.93 0.48 43.48 2.65 19.07 0.15 79.16
18:00 7.96. -9.03 3.53 83.46 4.57 86.90 0.44. 87.90 5.93 39.75 0.38, 2.73 2.41 24.91 0.12 62.10
19:00 8.11 -4.54 0.17. 1.44 5.03 77.59 0.42 77.87 5.84. 33.39 0.48 10.72 2.09! 15.73 0.30! 70.91
20:00 8.62 -3.29 1.82 76.89 5.84 88.44 0.41 76.61 5.30 25.45 0.48 -42.68 1.74 2.26 0.32 66.46
21:00 9.89 -3.05 2.91 95.79 5.68 85.52 0.64 82.25 5.66 12.51 0.28 -39.29 1.67 -2.37 0.33 74.85
22:00 10.54 -3.13 4.16 95.00 4.83 79.48 0.68 81.10 6.01 4.15 0.67 73.67 1.75 -7.55 0.36 78.18
23:00 10.44/ -2.77 4.87 88.87 4.17 95.95 0.87. 81.82 5.11 1.94 0.68 76.79 1.62 -11.18 0.34. 73.21
24:00 10.43 -3.92 2.27. 80.23 3.65 108.69 0.56 77.18 4.30 -1.90 0.70! 84.08 1.54 -7.26 0.34. 79.35
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 1.92 45.13 0.12 75.98 1.09 48.54 0.06 -48.03 0.37 3.04 0.08 -78.84 0.88 51.91 0.04 79.24
2:00 1.70 45.71 0.10 71.36 1.00 44.10 0.10 -67.03 0.39 -9.91 0.11 -83.50 0.83 44.98 0.04 82.61
3:00 1.76 46.16 0.10: 63.38 0.99. 54.26 0.10: -64.69 0.50! -58.79 0.13 -83.99 0.78. 44.16 0.03 78.41
4:00 1.66 41.08 0.12 68.86 0.94. 48.67 0.05 -44.50 0.79. -65.96 0.12 -85.07 0.78. 39.32 0.03 76.56
5:00 1.63 42.54 0.17 74.99 1.08 52.26 0.08 -58.36 0.92 -58.17 0.13 -85.50 0.81 32.85 0.02 79.86
6:00 1.79 30.27 0.19 75.15 1.29 53.71 0.04 -1.28 0.70 -35.08 0.15 -85.35 0.94 25.50 0.04 85.08
7:00 1.56 29.82 0.19 72.24 1.36 61.66 0.12 66.71 1.72 55.75 0.03 35.78 0.88 22.23 0.08 82.91
8:00 2.02 44.87 0.18. 78.46 1.28 62.53 0.04. 39.20 0.83 31.49 0.12 80.34 0.74. 3.57 0.08! 81.96
9:00 2.20 68.96 0.26. 83.18 0.96. 47.73 0.07. 41.37 1.08 8.05 0.01 -8.99 0.43 -5.04 0.16. 86.08
10:00 1.90 66.81 0.30 85.23 0.85 21.18 0.17 73.61 1.17 0.69 0.06 58.21 0.41 8.73 0.12 83.64
11:00 1.42 62.70 0.26 85.05 0.96 12.31 0.21 77.99 133 -17.58 0.07 65.48 0.57 -37.44 0.09 85.66
12:00 1.57 65.01 0.21 85.78 1.00 24.10 0.20: 75.71 1.44 -37.16 0.06 58.96 0.68 -4.49 0.09! 84.84
13:00 2.04. 71.29 0.17. 89.00 1.27 38.28 0.19. 79.62 1.06 -29.77 0.04. 36.39 0.90! 29.75 0.08' 80.95
14:00 2.08 69.47 0.17. 88.33 129 54.34 0.12 71.82 0.87. -27.74 0.04. -50.25 0.79. 30.73 0.10: 82.46
15:00 1.85 71.18 0.16 86.12 1.03 47.68 0.09 60.73 0.86 -63.11 0.04 -54.27 0.64 13.81 0.10 82.70
16:00 1.86 70.68 0.20 84.93 1.10 48.94 0.06 48.70 0.54 20.95 0.06 -57.01 0.69 20.00 0.12 83.43
17:00 2.12 66.90 0.20! 85.50 116 39.84 0.05 57.01 1.00 30.11 0.07. -71.65 0.59. 4.62 0.13 86.38
18:00 1.98 66.43 0.19. 87.09 131 8.87 0.22 84.98 1.48 50.46 0.02 -11.95 0.81 3.02 0.15 88.14
19:00 2.36. 74.22 0.19. 82.89 2.24 60.16 0.25 81.28 167 62.69 0.04. 40.44 114 36.47 0.15 85.24
20:00 1.96 62.89 0.21 83.10 2.23 63.49 0.24 79.85 1.50 64.62 0.06 65.39 0.89 44.26 0.15 85.27
21:00 2.05 69.93 0.18 83.60 1.63 58.93 0.13 76.83 111 73.25 0.02 -14.90 1.01 59.33 0.08 82.21
22:00 2.12 75.99 0.11 79.05 1.00 53.66 0.08! 71.13 0.92 53.82 0.04. -58.05 112 64.59 0.04. 76.30
23:00 2.22 67.77 0.10: 75.74 121 58.49 0.09! 65.75 117 54.72 0.07. -74.92 0.97. 58.29 0.05 79.34
24:00 2.09 58.00 0.10: 72.14 1.04 53.82 0.08 61.10 0.79. 33.36 0.06 -75.40 0.92 65.03 0.08 84.44

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 0.29 -35.04 0.08 76.58 0.28] 38.54 0.04) -65.89 0.44 73.87, 0.08) 91.32 0.55 68.55 0.07 78.37) 0.26 54.25
2:00 0.28 -55.47 0.07 73.81 0.30 60.53 0.03 62.12 033 78.62 0.08] 92.47 0.55 73.80 0.06| 78.18) 0.27 64.41
3:00 0.20 -45.91 0.05 65.22 0.27] 71.20 0.04) -70.46 0.20 82.51 0.08) 91.55 0.55 75.35 0.06| 77.84) 031 74.00)
4:00 0.25 -34.70 0.08 73.60) 0.24] 63.90 0.07 -76.88 0.25 86.34) 0.07] 90.64 0.60) 76.08 0.07 79.44) 039 80.30)
5:00 0.28 -36.10 0.07 73.20 0.16] 84.98 0.08| -79.16 033 83.08) 0.07] 91.77 0.58] 73.69 0.07 82.65) 038 80.86|
6:00 0.26 10.50| 0.10 75.50) 0.35 68.31 0.04) -55.40 0.50 79.17) 0.09) 91.72 0.62 73.83 0.08 80.36) 038 79.46)
7:00 0.89 65.24) 0.15 79.95 0.48] 45.84 0.06| -48.80 0.59 71.79) 0.11] 89.91 0.54) 59.61 0.07 74.87) 0.48 78.86)
8:00 0.79 57.89) 0.11 77.07 0.38) 33.63 0.07 -55.47 037 69.37) 0.14) 90.27 0.42 61.70 0.08 73.70) 0.59 57.17)
9:00 071 50.94) 0.12 83.64 0.39) 11.99) 0.09 -71.58 035 76.05 0.16) 90.97 0.30) 43.37 0.11 80.08) 0.42 37.02
10:00 053 33.96) 0.13 79.09 0.41 22.26 0.11 -68.21 0.46 82.03 0.13) 89.24 0.28] 43.61 0.09 78.84) 037 39.06|
11:00 0.41 -5.41 0.11] 79.86 0.41] -8.54 0.12 -73.99 0.29 85.98) 0.10) 89.80 0.19) 31.42 0.08 78.12) 0.40 36.79
12:00 0.48 26.12 0.10 78.28 0.44) -7.93 0.10) -71.98 031 80.44) 0.10 89.95 0.19) 16.69) 0.09 79.56) 032 14.54)
13:00 051 45.47 0.10 77.11 0.40) 19.83] 0.08 6134 035 69.18) 0.09) 89.95 0.34) 58.11 0.09 79.61] 037 28.54)
14:00 036 49.70 0.09) 80.06 0.42 10.56] 0.09 -71.66 023 59.08| 0.09) 88.84 0.18] 51.03 0.09 81.13) 037 32.73
15:00 0.44 62.88) 0.08) 74.50) 0.43 -7.60 0.13 -73.89 0.13 56.00) 0.10 90.21 0.43 69.83 0.07 77.13) 028 14.06|
16:00 055 60.29) 0.08) 71.35 0.50) 19.37) 0.09 -64.43 033 72.95 0.13) 91.17 0.55 59.81 0.08 75.44) 031 39.22
17:00 071 57.85 0.09) 75.21 0.60) 32.87 0.08 -64.71 039 71.97) 0.14) 91.39 0.61 58.39 0.09 77.75) 0.48 37.23
18:00 0.80 46.54 0.15) 83.44 0.80) 43.72 0.05 -51.31 0.46 65.70) 0.14) 90.45 0.71 62.34 0.12 81.58 0.59 32.88)
19:00 114 53.60) 0.16) 80.08 0.85 44.61 0.16| 80.48) 058 45.51 0.14) 90.23 0.65 61.94 0.14 84.87) 073 61.84)
20:00 112 55.88) 0.15) 80.18 0.82 41.91 0.13 79.01] 0.67 42.96 0.13) 90.53 0.69) 67.24 0.15 85.86) 0.65 58.24)
21:00 0.88 57.46) 0.13) 78.38 0.69) 36.26 0.08 72.57) 0.67 34.28) 0.11] 89.36 0.57, 57.92 0.14 84.36) 057 57.68)
22:00 0.63 54.50) 0.11] 77.04 0.65 42.94 0.05 -51.20 055 13.50) 0.10) 87.75 0.40) 56.98 0.11 81.92) 054 49.17
23:00 055 43.19 0.09) 73.84 0.68] 55.21 0.07 -68.67 0.41 28.28) 0.10 88.35 0.49) 57.10 0.09 78.88) 052 4337
24:00 0.27 27.14) 0.10 77.49 0.58] 50.23 0.06] -67.66 034 57.77 0.10 89.67 0.43 60.73 0.08 78.99) 039 39.61
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 7.00! -6.28 2.77. 95.08 7.42 107.01 0.87. 91.28 3.99. 35.80 0.96 86.77 2.19. 28.00 0.44. 81.69
2:00 6.36. -5.35 2.40 89.05 7.93 113.40 0.94. 88.35 375 18.89 0.77. 87.70 2.39. 25.19 0.58 84.81
3:00 6.02 -5.48 181 99.46 6.15 123.53 0.60! 86.89 3.57. 5.34 0.83 89.20 3.26. -0.55 0.59. 83.33
4:00 6.02 -6.79 2.20 92.99 4.90 127.45 0.51 86.98 2.98 -12.30 0.73 85.98 3.22 8.66 0.49 89.01
5:00 6.09 -7.40 1.47 92.43 5.98 122.30 0.69 90.83 2.99 -30.28 1.05 88.57 2.87 12.34 0.61 88.10
6:00 5.69. -7.85 111 70.33 7.80! 120.27 0.42 96.03 1.28 -5.43 0.89. 89.36 3.22 36.42 0.56 88.12
7:00 4.72 -10.16 2.04. 49.48 8.33 137.72 0.54. 108.84 4.73 111.98 0.22 56.49 4.99. 71.23 0.22 89.15
8:00 4.44 -8.29 2.38 -28.21 10.40¢ 138.88 0.48 114.74 9.36. 103.92 0.46. 43.99 4.75 71.71 0.34. 86.62
9:00 4.61 -11.46 4.62 63.10 12.11 109.60 0.55 100.62 6.18 105.45 1.02 69.12 2.91 46.28 0.46 86.64
10:00 4.78 -11.09 3.08 -60.48 7.30 103.53 0.18 121.86 10.38] 91.20 0.46 54.36 3.88 51.95 0.10 39.30
11:00 4.84 -7.08 2.21 -16.55 9.00! 101.80 0.59. 102.57 11.72 87.44 0.60! 51.58 4.69 56.27 0.15 56.17
12:00 4.64 -7.86 3.03 73.17 8.66. 99.24 1.06 88.97 13.96 79.99 0.77. 44.48 5.80! 56.03 0.31 72.77
13:00 431 -3.80 5.23 82.12 9.34. 89.95 0.54. 97.04 15.67: 74.09 0.58 31.68 7.14. 49.19 0.25 70.90
14:00 4.60 -6.14 6.62 84.86 7.16 94.83 0.46 92.21 11.41 57.00 0.33 -45.28 5.23 30.39 0.39 82.28
15:00 4.87 -7.67 5.03 86.99 6.36. 106.31 0.24. 99.15 11.48; 57.74 0.51 61.75 5.35 39.90 0.27. 84.03
16:00 4.72 -5.52 5.10: 80.54 7.91 11331 0.18. 67.35 14.82 60.89 0.70! 69.72 5.99. 51.41 0.40! 78.55
17:00 4.78 -5.68 5.74. 79.90 8.92 108.15 0.43 64.20 13.63 59.21 0.64. 66.18 5.73 42.73 0.48 83.15
18:00 4.79) -8.10 5.26 93.53 9.43 107.58 0.49 89.58 13.76] 52.41 0.33 80.21 5.41 38.76 0.31 78.35
19:00 5.28 -6.23 3.74 93.84 9.80 82.05 0.61 76.55 14.06 39.30 0.14 -64.90 4.07 24.96 0.26 69.59
20:00 5.75 -5.91 3.47. 85.41 10.98! 84.55 0.90! 81.90 9.44. 33.92 0.39. -98.16 2.54. 17.91 0.38. 68.54
21:00 6.21 -3.88 5.47. 94.65 8.93 80.03 0.86. 80.94 12.22 24.39 0.16. -108.54 3.06. 141 0.30! 67.20
22:00 6.20 -6.84 7.02 91.68 8.73 83.50 0.59. 80.80 9.67. 11.34 0.25 106.71 3.58 -7.70 0.27. 75.49
23:00 6.42 -7.04 7.90 97.40 7.49 93.84 0.97 87.65 9.55 14.54 0.20 118.16 3.97 -7.79 0.29 74.76
24:00 6.46 -7.38 3.71 94.42 7.76 100.13 0.82 85.07 7.71 30.31 0.18 -106.06 3.10 5.25 0.48 85.22

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 4.63 64.58 0.11 71.71 1.45 24.32 0.04 52.52 1.43 14.80 0.12 -84.17 0.72 33.15 0.02 55.88
2:00 3.92 63.45 0.10 66.47 221 42.47 0.03 35.73 1.43 -44.63 0.14 -94.89 1.00 31.55 0.05 79.62
3:00 4.26 55.13 0.07. 40.47 2.89. 65.84 0.04. 42.25 0.85 -30.66 0.16. -93.87 112 18.88 0.03 47.58
4:00 4.28 54.50 0.08 42.42 2.94 72.99 0.05 43.01 1.40 -48.48 0.11 -90.43 1.28 17.22 0.04. 61.80
5:00 4.07 55.42 0.14. 69.57 1.92 67.99 0.07. -57.66 110 -43.38 0.17. -94.33 130 20.80 0.11 80.03
6:00 4.02 61.81 0.14 75.69 1.72 56.07 0.03 -7.73 1.15 -29.48 0.12 -87.50 1.41 25.20 0.09 82.88
7:00 3.40 56.67 0.16 75.97 2.76 59.35 0.08 67.02 2.28 3.70 0.02 -16.81 1.80 43.67 0.07 77.55
8:00 4.27 58.97 0.26. 78.69 1.64 54.05 0.08! 69.14 171 -0.01 0.17. -75.85 110 42.02 0.16. 86.12
9:00 5.84. 57.48 0.37. 85.56 2.36. 34.86 0.06 95.71 1.94 2.87 0.19. -89.68 0.55 19.50 0.13 82.73
10:00 5.56. 66.88 0.26. 84.46 115 17.45 0.08 74.78 2.74. -26.27 0.04. -9.62 1.68 39.73 0.23 86.07
11:00 5.13 69.67 0.23 82.90 2.89 41.23 0.06 65.83 2.72 -27.22 0.06 34.27 2.05 33.83 0.23 87.61
12:00 5.16 71.50 0.07 56.70 2.56 43.52 0.06 -54.61 1.79 9.11 0.05 1.91 1.64 37.09 0.11 82.45
13:00 5.86 65.47 0.07. 27.37 3.88 60.53 0.08! -45.38 3.66. 37.50 0.30! -77.89 1.99 22.22 0.16. 82.47
14:00 4.86 64.71 0.08 64.42 2.95 85.48 0.04. -29.13 2.95 -17.96 0.19. -84.51 1.59 12.05 0.10: 78.74
15:00 4.43 58.61 0.02 52.76 2.75 86.38 0.12 -82.41 2.45 -32.84 0.05 -75.21 1.50 5.03 0.13 83.97
16:00 5.05 68.95 0.29 85.80 3.39 73.79 0.13 -80.67 1.86 -24.15 0.12 -83.21 2.48 42.09 0.14 83.94
17:00 5.32 70.71 0.13 83.13 3.77. 62.06 0.03 13.05 2.30! -17.64 0.18! 77.51 2.79. 40.69 0.15 83.97
18:00 5.34. 77.61 0.03 65.69 3.40. 60.56 0.09! 79.05 1.76 51.07 0.07. -51.84 2.21 38.83 0.09! 86.19
19:00 4.53 82.48 0.24. 84.20 3.48 56.63 0.10: 74.80 0.60! 117 0.25 79.99 1.62 36.04 0.14. 85.97
20:00 4.19 71.37 0.35 86.13 3.99 69.42 0.22 86.08 1.83 70.41 0.04 17.53 1.34 16.83 0.11 81.37
21:00 4.65 78.29 0.30 82.79 2.30 61.75 0.24 84.07 1.86 85.17 0.10 65.10 1.68 33.12 0.08 76.78
22:00 4.55 70.21 0.25 86.31 2.05 63.50 0.14. 84.26 178 71.89 0.05 -60.20 1.53 38.89 0.04. 70.05
23:00 3.09 59.42 0.03 68.33 174 76.23 0.14/ 83.25 2.29, 71.66 0.12 -77.84 2.00! 46.82 0.06! 81.93
24:00 4.27 61.55 0.16. 85.11 3.00! 76.02 0.13 79.42 2.04. 67.87 0.11 -85.85 1.27 45.79 0.01 15.60
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172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Madulo(%) [A A A Médulo(%) |Angulo(Grat
1:00 0.75 -36.84 0.08] 66.65 039 61.12 0.01 8.13] 0.6 54.88 0.12) 93.59 0.77) 26.56 011 7833 0.53 2365
2:00 0.59 3353 0.08] 69.04) 0.28 58.47 0.04) 69.50 0.80 65.88 0.15 91.95 071 38.42 0.18 82.68 0.45 5.82
3:00 0.49 -41.27 0.10) 7213 0.09 123.99 011 80.83) 038 44.07 0.13) 93.25 083 54.54 0.16) 82.37) 024 354
4:00 0.48 -15.78 0.14) 81.48 021 81.66 012 84.99 033 62.46) 0.11] 92.37 0.94) 54.53 011 76.03 035 55.08
5:00 0.66 -65.36 0.13] 86.34 0.28 93.43 0.03 4141 021 91.89 0.13) 89.57 091 57.74 012 79.58 033 2632
6:00 036 -49.62 0.08] 74.58 041 87.94 0.09 8431 0.53 86.55 0.8 93.88 093 53.01 013 79.80 033 44.20
7:00 0.44 17.48] 0.27] 83.10 033 51.25 0.24) 81.80 0.6 74.97) 0.20 91.73 0.66 16.42, 0.16) 79.77) 0.49 5451
8:00 0.60 5153 0.19) 76.05 041 20.44 0.14) 72.03 112 77.54) 0.24) 91.99 050 -7.28) 021 81.20 061 2531
9:00 0.85 89.25 0.17] 77.56 078 12,12 0.10 -34.60 117 79.74) 0.26 93.74 0.94) 65.23 0.19 8351 0.80 7.19
10:00 027 7.21 0.23] 84.15 0.86) 26.21 0.05 1134 032 39.84) 0.25) 90.96 068 54.42 017 8159 0.84 5.42
11:00 027 40.61 0.22] 86.98 053 -2.69) 0.05 10.25| 0.47 272 021 90.43 0.60 46.99 0.14) 78.41 0.82 6.79
12:00 0.70 78.84) 0.28 84.23 054 -24.56 0.08 52.89 061 54.53 021 91.83 063 32.20 0.18 79.56 0.78 -18.16
13:00 0.88 50.77) 0.24) 85.22 055 15.15) 0.06) 15.64] 0.46 29.08 0.16 91.70 075 34.86 0.6 7176 0.54 1931
14:00 0.57 -54.77 0.23 84.54 033 3.79 0.09 67.34 0.49 36.81 0.20 92.14 055 -0.59) 0.19 81.91 0.40 10.70
15:00 0.50 073 0.20 83.91 052 4254 0.04) -15.01 038 74.69) 0.17) 89.91 045 0.56 0.18 79.59 0.57, -0.16
16:00 0.76 39.87) 021 83.73 053 4337 0.14) 7135 037, 47.53 021 92.45 082 37.19 0.20 80.91 0.90 3961
17:00 1.28 50.11 0.28 82.35 0.60 32.19 0.06) 44.19 0.44 38.38 021 90.64 062 31.70 0.26 82.19 0.77 1735
18:00 1.20 48.09 0.27) 84.12 0.84) 61.39 015 6935 0.56 75.87) 0.20 91.60 0.56 -4.51] 025 83.80 0.99 5186
19:00 1.60 43.14 0.20 81.75 1.18] 57.35 0.18 73.43 0.92 24.87) 0.8 9131 098 49.00 023 84.25) 112 64.70
20:00 119 49.51 022 81.73 0.77) 3191 017 7413 1.05 43.15 0.13) 92.09 089 49.23 022 85.19 0.50 39.70
21:00 0.94 37.96 0.17] 79.38 0.64] 54.64 0.08 58.05 0.73 22.65 0.10] 92.25 0.80 49.09 0.20 85.55 0.54 53.97
22:00 0.73 50.13 0.05] 50.68 0.64] 45.37. 0.09 -69.64| 0.98 39.29 0.15] 90.19 0.66 39.28 0.15 81.25] 0.66 28.55
23:00 0.63 14.66 0.09 75.26 0.80 61.50° 0.08 -67.32 0.94 3229 0.17 91.37 0.75 -7.26 0.13 81.03] 0.57 23.67
24:00 0.45 6.47 0.11 72.95 0.62] 63.54/ 0.07 -64. ﬁ 0.63 45.91 0.12 93.53 0.72 0.10 0.15 82.66] 0.52 1.48]
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vodulo(A) A \ A \ A ’ A \ A | A | A Méddlo(%)|A
1:00 6.74 -4.44 1.69! 86.54 6.53 109.74 0.64 73.26 5.00 3.65 0.43 -86.78 2.41 2.00 0.51 89.31
2:00 6.40 -3.83 0.55 29.49 4.64 128.95 0.60 67.68 4.47 16.13 0.34 -60.78 2.42 14.34 0.44 90.11
3:00 6.49 -3.06 1.09! 73.19 3.62 131.52 0.57 65.60 4.59 12.37 0.50 -62.59 2.41 11.92 0.39 87.30
4:00 6.55 -1.13 3.23 80.79 3.05 109.41 0.57 78.03 4.95 10.81 0.70 73.12 2.06 6.83 0.28 83.01
5:00 6.45 -3.04 1.91 78.87 2.68 85.67 0.75 75.02 6.71 14.01 0.29 -41.92 2.22 0.46 0.24 80.28
6:00 6.00 -5.74 0.45 -37.01 2.73 123.66 0.67 78.83 5.98 7.88 0.46 -62.43 2.34 9.13 0.14 72.47
7:00 5.33 -6.50 2.22 -55.61 4.45 131.23 0.37 97.57 3.82 3.91 0.99 -69.25 2.42 17.83 0.23 -85.34
8:00 5.12 -7.08 2.10 -52.92 5.14 132.99 0.97 83.76 4.11 19.05 0.44 -55.95 2.23 27.74 0.05 32.27
9:00 5.29 -1.28 0.88 11.88 5.53 123.68 1.07! 84.03 6.22 27.87 0.89 -72.18 2.16 28.16 0.21 74.08
10:00 5.21 -3.96 2.24 69.02 5.58 123.23 0.56 91.65 6.64 28.79 0.62 -55.62 2.28 33.58 0.38 77.09
11:00 5.16 -5.18 112 -59.83 6.12 115.86 1.18] 97.71 6.60 22.52 117, -72.66 2.28 29.62 0.29 67.16
12:00 5.26 -3.04 4.11 91.38 6.68 107.63 1.08| 92.80 7.16 21.71 0.61 -39.30 2.59 29.23 0.29 68.78
13:00 5.13 -5.10 2.88 87.33 6.42 100.75 1.03 84.76 7.58 27.44 0.65 -43.97 3.01 34.54 0.52 77.79
14:00 5.13 -5.08 4.73 82.23 4.56 106.96 0.64 86.72 7.33 30.67 0.84 36.57 2.95 23.70 0.57 82.76
15:00 5.59 -3.69 5.86 81.85 4.88 91.73 0.50 83.28 7.30 30.73 0.39 10.48 3.00 17.73 0.64 84.31
16:00 5.48 -3.51 3.79 77.68 4.17 93.95 0.14 36.85 7.07 27.64 0.57 47.41 2.93 15.95 0.55 82.74
17:00 5.19 -4.61 1.96! 84.05 5.13 105.33 0.22 30.43 7.34 32.18 0.81 55.37 2.65 26.16 0.52 87.19
18:00 4.94 -5.63 1.88! 82.20 5.85 95.73 0.58 90.02 8.84 26.48 0.41 -14.08 2.81 23.03 0.04 16.78
19:00 5.68 -7.15 3.67 100.11 6.09 77.34 0.77 104.48 6.60 18.62 031 62.05 2.90 25.23 0.09 46.04
20:00 5.85 -6.75 2.9 8331 6.30 74.06 0.39 104.26 5.80 27.78 0.26 -54.50 2.68 28.31 0.28 77.06
21:00 6.45 -4.20 5.57 87.71 6.18 89.75 0.82 93.38 5.96 5.62 0.34 28.79 3.07 24.03 0.45 88.36
22:00 7.13 -3.49 6.40 88.79 4.87 90.69 0.79 94.89 8.21 5.08 0.45 35.52 2.71 3.70 0.37 85.08
23:00 7.06 -2.52 6.31 84.11 3.30 94.00 1.08! 89.36 7.65 1.90 0.32 21.50 2.65 -3.56 0.29 81.20
24:00 6.65 -1.65 3.46 75.21 4.56 101.39 0.9 77.96 6.59 1.20 0.47 65.16 2.67 -10.54 0.34 87.87
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 3.09 49.10 0.12 86.35 2.10 75.10 0.20 81.72 0.91 26.43 0.09 -81.94 1.02 27.81 0.04 68.11
2:00 3.15 52.98 0.08 82.98 2.72 78.77 0.16 78.95 0.54 41.48 0.09 -82.23 1.42 35.30 0.07 77.69
3:00 2.93 43.25 0.06 79.36 2.62 77.43 0.11 75.76 0.42 16.07 0.11 -82.42 112 32.79 0.03 64.58
4:00 3.02 38.42 0.09 79.39 235 80.92 0.04 39.83 0.19 -52.80 0.16 -84.56 1.34) 47.32 0.04 73.88
5:00 2.85 35.41 0.07 80.56 2.90 73.67 0.02 14.19 0.23 99.28 0.14 -81.97 1.54) 40.68 0.01 30.87
6:00 2.82 35.92 0.07 73.94 2.39 72.35 0.03 40.81 0.39 -94.73 0.14 -80.36 1.57, 40.68 0.02 63.10
7:00 2.94 39.98 0.16 83.30 2.55 66.37 0.07 73.58 0.24 -147.03 0.05 -42.31 1.49| 44.99 0.07 83.71
8:00 2.79 41.76 0.12 69.12 2.73 78.61 0.04 -53.47 1.09! -82.65 0.06 79.20 121 -0.93 0.14 88.46
9:00 2.91 38.84 0.07 68.27 1.07, 99.56 0.04 58.08 131 37.37 0.03 46.73 1.51] 19.80 0.15 87.45
10:00 3.66 48.53 0.13 76.02 0.44 130.95 0.08 74.49 2.60 54.03 0.12 83.19 1.57, -2.97 0.07 83.72
11:00 2.96 54.89 0.18 71.57 0.08 -19.61 0.13 81.97 2.10 36.11 0.06 78.86 175 11.82 0.10 85.64
12:00 2.67 50.07 0.14 70.82 0.71 76.47 0.11 72.69 2.00 36.27 0.05 57.65 1.93 3.90 0.10 84.99
13:00 2.39 60.59 0.12 70.69 0.90 84.56 0.07 69.24 1.85 7.19 0.07 71.77 2.10 13.86 0.13 86.29
14:00 2.91 64.77 0.03 34.40 2.05 78.93 0.03 -4.53 1.83 35.11 0.05 -53.08 2.13 28.55 0.11 83.40
15:00 3.29 68.98 0.09 75.51 1.48] 70.40 0.04 -44.47 1.44] -6.41 0.13 -78.34 1.79) 26.88 0.11 80.43
16:00 2.81 59.43 0.09 73.11 1.70! 74.86 0.04 -13.19 2.10 -26.84 0.09 -77.24 1.82 12.10 0.11 81.72
17:00 2.89 61.54 0.02 21.20 2.16 79.37 0.17 81.88 2.17 -3.43 0.07 -69.11 1.89) -3.10 0.12 85.07
18:00 2.43 65.26 0.06 68.55 0.93 62.56 0.13 86.98 1.69) 14.38 0.05 -56.98 2.09 -0.17 0.10 85.19
19:00 2.22 55.18 0.05 79.66 0.98 63.68 0.06 64.61 113 -36.31 0.03 -38.03 1.36) 20.04 0.16 85.37
20:00 2.34 44.38 0.13 84.05. 1.98! 53.91 0.15 7831 111 22.39 0.05 65.20 1.19) 11.66 0.14 85.13
21:00 2.64 43.92 0.12 80.91 1.44] 65.59 0.12 80.04 0.50 -5.26 0.06 71.49 133 36.72 0.12 87.55
22:00 2.94 51.08 0.12 83.56 0.97 64.05 0.03 9.09 0.77 37.51 0.08 -84.13 0.98 39.36 0.07 83.76
23:00 2.62 38.33 0.20 86.49 1.47, 68.60 0.03 12.60 1.03 26.34 0.07 -71.66 1.42 48.58 0.07 83.84
24:00 2.95 41.84 0.13 81.45 2.49 57.46 0.07 59.63 135 54.46 0.06 -65.07 1.30! 3231 0.07 81.30
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat

1:00 0.62 -20.50 0.06) 77.08 071 78.43 0.05 69.45 0.28 28.55 0.09 97.80 0.44) 2215 011 80.56 0.70 66.60
2:00 0.64 -29.44 0.05) 81.06 050 69.01 0.04) 59.05) 0.26 59.89) 0.11 95.56 0.47) 57.97 011 80.34) 0.59 7418
3:00 0.44 3157 0.06) 7971 050 78.43 0.03 49.69 0.26 79.48 0.09 95.99 043 51.41 0.10 80.19 0.57) 70.95
4:00 038 12.14] 0.07] 83.99 057, 70.90 0.03 63.22] 0.28 88.22 0.07, 98.65 045 58.67 0.07 77.48 0.48 76.45
5:00 0.48 -57.48 0.09) 85.46 055 73.52 0.02 39.76 035 8233 0.09 96.85 0.47) 70.19 0.07 74.50 0.36 77.17)
6:00 0.68 -64.89 0.10) 86.64 057, 79.00 0.03 55.67) 0.43 76.95 0.09 96.49 030 63.28 0.08 78.18 039 78.34)
7:00 0.56 4254 0.13] 85.15 034 1.3 015 75.58 0.20 47.77 0.07, 96.96 0.20 34.19 013 85.05) 037, 79.56)
8:00 0.92 57.78 0.13] 85.21 034 9.55 0.04) 50.10 0.21] -19.93 0.09 95.54 033 64.31 015 8339 035 65.23
9:00 1.08 76.49) 012 83.46 0.56 29.91 0.04) 27.42 0.15 30.12 0.10 94.70 032] 55.44 017 84.63 0.25 19.89
10:00 072 59.22 012 85.98 0.44) -26.63 0.05 23.57) 0.16 30.82 0.07, 98.61 0.26) 77.01 013 83.75 0.28 -20.12
11:00 0.64 72.17] 0.11 84.13 0.37] 20.77. 0.08 59.99] 0.21 48.49 0.09] 95.29 0.44 90.56 0.14 84.10] 0.40 38.23
12:00 0.75 76.49 0.12 86.34 0.44 44.61 0.04] 12.37 0.15 19.89 0.05 93.29 0.42 80.13! 0.17 85.34] 0.26 34.63
13:00 0.09 2.39] 0.13 86.60 031 -14.19 0.03 -11.12 0.18 42.47 0.09 91.45 0.15 76.15' 0.18 83.02 0.26 36.26]
14:00 031 3955 0.11 83.49 0.44) 26.17 0.05 54.10 0.20 -46.00 0.03 99.90 0.19) 44.85 015 msj 0.20 772
15:00 0.51 -57.61 0.09 86.03 035 22.00 0.03 32.29 017, -18.04 0.04 94.10 0.28 34.52 011 85.19 0.29 -10.61
16:00 0.43 24.91 0.13 87.09 0.36 12.42 0.06 63.61 0.16 713 0.08] 95.39 0.25 18.13 0.14 82.18] 0.32 -18.95
17:00 0.86 43.60 0.16 87.32 0.50 35.12 0.04 24.06 0.11 -43.93 0.07 95.74 0.25 -1.02 0.18 84.80] 0.24 34.37]
18:00 113 60.75 0.17 85.91 0.64 64.12/ 0.04 -7.75] 0.20 3.78 0.09 89.99 0.63 31.31 0.20 85.35] 0.35 53.51
19:00 1.08 31.22 0.15 83.69 0.75 41.13’ 0.13 69.52| 0.56 50.22 0.14 90.75 0.63 52.37] 0.17 84.67] 0.39 44.32
20:00 1.48 22.73 0.11 83.08 0.94 47.51 0.12 63.09 0.55 50.64] 0.13 91.68 0.78 25.57] 0.11 77.49 0.50 47.33
21:00 1.08 4.52 0.10 83.26 0.95 43.93 0.09 63.04] 0.77 56.34] 0.13 92.28 0.77 30.93/ 0.12 79.78] 0.67 57.39
22:00 1.04 7.82 0.11 87.63 0.94 62.93' 0.05 88.63] 0.62 44.25 0.12 94.41 0.61 37.90 0.09 81.99 0.69 56.20]
23:00 0.90 3.ﬁ 0.11 86.04 0.89 69.87 0.01 -0.51 0.46 53.54] 0.12 93.99 0.41 40.61 0.12 80.68| 0.75 60.62
24:00 0.68 —3.47[ 0.08 82.46 0.60 63.37 0.03 46.58 0.44 48.68 0.11 93.31 0.34 26.55] 0.15 81.88] 0.56 50.05
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Faixa de consumo de 500-1000kWh (fase A)

e Poténcia ativa (kW) e reativa (kvar)

PA_uti|QA_uti|PA_sab|QA_sab|PA_dom|QA_dom
1:00 3.42 1.37 3.20 1.24 3.19 1.15
2:00 3.38 1.38 3.07 1.17 3.20 1.21
3:00 3.29 1.37 2.91 1.23 3.11 1.15
4:00 3.18 1.34 2.85 1.19 3.03 1.13
5:00 3.07 1.29 2.71 1.21 3.02 1.17
6:00 2.84 1.25 2.54 1.12 2.89 1.22
7:00 2.36| 1.22 2.30 1.14 2.63 1.16
8:00 1.97| 1.19 2.04 1.06 2.30 1.12
9:00 1.83 1.17 1.97 1.28 2.02 1.08
10:00 1.88 1.23 1.79 1.27 1.90 1.05
11:00 1.96 1.33 1.83 1.32 1.85 1.08
12:00 2.01 1.35 1.82 1.26 1.88 1.01
13:00 2.03 1.39 2.01 1.28 1.86 0.99
14:00 2.23 1.45 2.14 1.49 2.01 1.13
15:00 2.32 1.34 2.27 1.41 2.07 0.99
16:00| 2.29( 1.27 2.07 1.36 1.98 0.92
17:00 2.14 1.23 2.02 1.30 2.03 1.09
18:00 1.99 1.23 1.99 1.28 2.06 1.15
19:00 2.08 1.30 1.95 1.17 2.11 1.09
20:00 2.25 1.35 2.16 1.17 2.24 1.04
21:00 2.52 1.36 2.36 1.24 2.43 1.14
22:00 2.97 1.43 2.44 1.12 2.80 1.12
23:00 3.28 1.37 2.68 1.32 2.96 1.18
24:00| 3.42| 1.38 2.90 1.22 3.22 1.18

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 16.83 -13.59 4.41 106.43 19.23 107.19 1.23 94.73 10.05 -85.48 0.91 90.08 6.21 -86.40 0.78 98.42
2:00 16.62 -13.79 4.39 107.58 18.38 110.07 1.23 95.95 10.65 -82.70 0.87 90.48 6.54 -80.84 0.79 98.94
3:00 16.15 -14.59 4.32 107.93 18.04: 109.22 1.20 96.20 11.08! -79.15 0.85 90.55 6.87. -74.68 0.75 99.54
4:00 15.61 -14.71 4.40 107.78 17.49 108.20 123 95.91 11.20¢ -74.63 0.88 90.65 6.87. -71.11 0.74. 99.36
5:00 15.03 -15.01 4.26 108.05 17.03 107.47 125 95.82 11.61 -74.70 0.86 91.15 6.97. -70.69 0.74. 99.28
6:00 13.90] -15.96 4.23 108.88 18.19] 105.16 1.27 96.01 12.02 -75.62 0.88 91.35 6.74 -69.93 0.75 99.19
7:00 11.50 -18.79 3.58 109.40 19.53 103.91 0.98 96.34 11.39 -85.11 0.71 89.63 3.75 -77.75 0.70 98.28
8:00 9.74. -21.42 2.81 107.90 23.23 108.94 0.84. 95.48 8.25 -128.43 0.63 88.64 2.50 -155.71 0.58 96.25
9:00 8.94. -22.15 1.82 98.21 27.35 118.15 0.63 94.10 9.67. -179.23 0.47. 88.27 7.30. 170.95 0.50! 94.29
10:00 9.20! -22.72 170 93.84 26.56 116.34 0.51 93.91 9.71 163.45 0.45 90.40 7.15 174.04 0.51 92.00
11:00 9.64 -22.84 1.68 94.06 26.47 116.37 0.58 90.95 7.86 162.67 0.49 88.37 6.82 -178.21 0.49 92.54
12:00 9.95 -22.46 1.81 93.62 27.65 116.14 0.75 91.82 6.98 179.42 0.52 89.42 6.75 -174.08 0.54 93.08
13:00 10.01 -22.78 1.60 101.13 28.93 114.93 0.75 92.39 7.95 -175.94 0.40! 87.62 7.91 172.65 0.53 96.79
14:00 10.98! -21.61 2.00 100.68 27.59 113.52 0.82 91.71 6.25 -171.36 0.45 90.33 6.19. 179.33 0.51 96.48
15:00 11.28] -19.77 2.03 99.76 25.45 116.88 0.75 92.69 5.99. 175.66 0.51 90.37 6.20. -163.70 0.53 95.71
16:00 11.10; -19.45 1.96 98.16 26.33 116.86 0.76 93.15 6.57 176.55 0.54 89.87 5.56 -159.91 0.60 95.05
17:00 10.40 -20.09 1.78 95.82 26.06 119.86 0.65 92.86 6.43 -177.64 0.45 88.56 5.05 -170.75 0.58 94.12
18:00 9.64. -20.38 145 90.29 26.53 120.66 0.55 90.25 7.58 -164.31 0.34. 89.50 4.30 -174.66 0.47. 91.86
19:00 10.13 -21.09 1.40 92.00 30.06 108.27 0.59. 89.45 9.24. -141.46 0.27. 85.95 3.99. -168.49 0.44. 92.37
20:00 11.04] -20.30 1.84 97.84 30.14 107.79 0.58 89.67 9.12 -125.42 0.33 85.83 3.89 -146.77 0.52 93.51
21:00 12.31 -17.45 2.67 101.51 27.94 107.55 0.79 88.82 8.46 -105.51 0.45 90.44 4.64. -127.73 0.57 94.73
22:00 14.52 -15.54 3.36 105.04 24.99 108.44 0.94 93.30 8.64 -97.98 0.54 90.63 5.65 -118.55 0.64 97.30
23:00 16.15 -13.29 391 105.55 22.85 109.29 1.02 94.27 9.96. -92.94 0.69! 89.56 571 -107.33 0.69. 98.72
24:00 16.74: -12.99 4.40 105.81 21.75 106.56 1.20 93.51 9.73 -87.98 0.83 90.06 6.33 -93.33 0.76. 98.21
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 3.70 121.11 0.69 95.56 1.05 -164.81 0.67 88.94 1.46 -102.86 0.57 87.83 1.13 -172.16 0.62 97.69
2:00 3.72 121.54 0.75 96.14 2.27 -139.96 0.70 89.75 241 -92.50 0.66 88.34 0.71 -161.26 0.60 97.16
3:00 3.68 120.09 0.77. 96.16 2.77. -137.28 0.69. 90.00 2.85 -92.45 0.61 89.49 0.79. -121.07 0.60! 97.03
4:00 3.47. 122.83 0.77. 96.29 273 -127.19 0.62 89.82 3.03 -87.94 0.58 89.15 1.07 -122.27 0.60! 96.22
5:00 3.47 124.63 0.80 95.85 2.88 -124.04 0.67 90.03 3.29 -91.72 0.56 89.49 112 -119.13 0.58 96.37
6:00 4.09] 124.43 0.88 95.01 3.19 -137.09 0.68 89.20 2.51 -89.27 0.56 88.34 0.57 -111.93 0.69 95.67
7:00 5.19 124.05 0.86 93.81 3.17 -152.47 0.71 87.38 0.92 -57.24 0.87 85.79 0.75 130.96 0.90 93.61
8:00 5.69. 124.06 0.88. 93.03 136 164.71 0.74. 84.59 0.92 -134.22 0.90! 83.33 2.80 116.09 0.98 92.10
9:00 7.39. 121.15 0.92 90.96 1.68 156.05 0.73 82.71 2.34 155.05 1.09 85.62 4.22 121.23 114 91.69
10:00 7.80 116.02 0.92 91.36 2.90 135.00 0.67 83.33 2.33 -175.18 131 87.78 3.83 126.02 1.10 93.34
11:00 6.96 119.12 0.96 92.63 2.65 137.68 0.72 83.61 2.79 -173.84 1.19 86.61 3.65 129.76 1.03 93.95
12:00 6.10: 126.47 0.91 92.46 2.24 147.07 0.65 84.18 2.51 -136.80 1.08 86.14 3.70. 125.11 1.01 93.15
13:00 5.35 126.46 0.96 90.51 2.66. 126.75 0.73 84.98 2.01 -171.98 111 86.75 3.94 116.92 1.02 93.72
14:00 5.76. 122.10 0.93 91.32 1.96 120.67 0.80! 85.50 178 -177.29 101 85.18 3.72 114.89 0.98 94.00
15:00 6.28 118.87 0.81 92.92 1.81 116.63 0.69 84.74 2.56 175.57 0.97 85.50 3.77 118.59 0.98 93.28
16:00 7.02 123.35 0.84 92.42 1.45 127.17 0.76 86.80 2.80 167.38 1.07 87.51 3.80 124.64 1.03 95.24
17:00 6.45 127.41 0.85 91.59 1.02 103.95 0.69. 86.49 231 164.23 117 86.00 3.56. 126.59 1.07 94.74
18:00 6.22 120.29 0.76. 91.13 1.68 109.03 0.63 85.23 2.63 156.31 115 86.01 4.01 113.46 112 93.30
19:00 4.83 114.71 0.55 90.19 4.14 116.26 0.44. 83.74 3.67. 105.81 0.96 84.68 3.01 111.83 1.09 91.28
20:00 3.57 108.82 0.56 90.39 4.24 124.96 0.51 82.25 2.54 88.76 0.88 82.92 2.03 113.02 0.96 89.92
21:00 3.18 114.91 0.60 91.44 4.17 125.92 0.57 85.27 1.17 103.35 0.86 84.20 1.56 115.70 0.88 91.98
22:00 3.02 120.66 0.68 92.88 3.80 120.41 0.66 86.53 117 146.00 0.85 85.74 0.83 173.55 0.84. 93.05
23:00 3.29. 120.25 0.67. 94.56 2.39. 108.42 0.68. 87.35 1.04 -168.93 0.68 84.02 112 -165.94 0.69. 95.22
24:00 3.75 122.18 0.66 94.70 125 127.86 0.73 87.73 117 -140.44 0.56 84.33 1.05 -159.20 0.65 97.02

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 021 -87.35 0.46 92.32 0.18] 92.97 0.26| 91.28) 057 30.47] 0.33) 101.11 0.16] 105.99 0.29 95.29) 0.28 156.63
2:00 033 -72.69 039 93.98 0.27] -175.93] 0.22 92.21] 0.45 -39.06 0.32] 100.36 0.09) -32.46 0.29 95.60) 0.44 123.53
3:00 0.69 -78.19 039 96.03 0.50) -154.09) 0.20) 95.17] 0.43 -88.54 0.31] 101.79 0.08] -34.45 0.25 98.05| 0.44 116.78
4:00 0.59 -84.24 0.41 94.83 0.55 -179.97, 0.18] 99.76) 030 -119.89) 0.28) 102.55 0.12 -29.07 0.25 96.28) 0.48 119.75
5:00 0.60 -96.22 0.42 95.97 0.46| -161.99) 0.23 98.11] 0.40 -149.69) 0.30 103.01 0.11 -67.31 0.27 95.73) 057 118.14
6:00 0.29 105.96 0.48 92.83 0.56) 150.04 0.27 93.09) 0.50 149.19 0.37] 99.14 0.26] 60.75 0.34) 93.61] 0.64 112.56
7:00 1.45 115.85 0.81 90.73 1.40 117.43 0.49 87.02) 0.79 115.53 0.52] 94.59 0.83 97.35 0.58 90.08) 0.82 104.12
8:00 1.79 111.48 1.02) 86.66 145 113.51 0.61 83.31] 2.00 89.04) 0.64) 92.03 135 90.73 0.69 87.47) 1.47 97.71
9:00 2.56 122.09 1.29 87.49 241 96.30 0.90) 85.50) 1.98 87.57, 0.70) 93.08 184 86.64 0.80) 87.29) 1.42 100.42
10:00 2.08 126.49 1.20 87.92 331 93.49 0.92 85.52) 1.80 89.74) 0.74) 92.16 145 83.15 0.76| 87.44) 1.39 94.98]
11:00 137 145.35 118 87.29 2.69 87.41 0.76| 85.01] 1.27 92.04) 0.73) 93.89 1.46 83.89 0.76| 86.53) 1.28 93.64)
12:00 1.88 132.88 115 87.92 213 94.17 0.80) 83.42) 1.27 87.65 0.75) 93.58 153 88.33 0.70) 87.33) 111 96.20)
13:00 261 104.99 1.10 87.60 252 97.08 0.83 82.73) 1.79 78.93 0.74) 92.08 1.66 89.87 0.70) 86.49) 1.24 91.53
14:00 2.46 119.19 1.00 86.46 242 104.83 0.72 83.95) 2.14 82.90) 0.63) 92.54 144 90.80 0.61 86.32) 1.15 90.10)
15:00 223 130.96 0.98) 87.37 2.59 97.17 071 85.24) 1.86 87.24) 0.62| 92.73 124 90.83 0.59 85.74) 0.96 88.67
16:00 212 134.24 0.97, 89.15 2.45 102.38 0.79 86.71] 1.60 82.22 0.59) 94.70 132 94.96 0.59 87.49) 078 101.36
17:00 177 133.20 1.04 89.65 275 101.95 0.79 86.28) 1.84 82.97) 0.64) 95.73 1.69 94.20 0.70) 86.95) 0.85 106.96
18:00 230 102.80 115 87.67 2.97 99.22 0.85 84.71] 252 82.19 0.71] 94.55 2.08 91.25 0.79 87.80) 1.18 100.70
19:00 335 54.06) 1.09 87.09 3.09 88.10 0.70) 84.05) 213 100.47 0.74) 92.98 1.30 100.42 0.66 86.50) 133 93.83
20:00 3.08 43.81 0.86) 86.27 2.70 75.64 0.62 83.40) 2.00 113.47 0.71] 92.93 0.67] 97.27 0.62 85.55) 1.38 95.09
21:00 2.87 63.36) 0.75) 85.32 1.95 74.01 0.49 84.46) 1.99 105.52 0.56) 94.91 0.76] 108.78 0.52 85.53 0.94 81.79
22:00 1.93 60.24) 0.79) 89.02 131 58.61 039 86.95) 1.75 109.71 0.49) 95.86 0.48] 130.97 0.49 90.38) 058 65.49
23:00 1.01 63.84) 0.61] 89.63 0.33 7.19 0.28 89.35) 1.43 98.22 0.37] 97.82 0.39) 147.18 0.41 91.72| 032 52.11
24:00 0.20 22.60) 0.61] 89.93 0.19) -44.09 031 90.03 1.18 72.70) 0.35] 98.07 0.34) 147.43 032 93.08) 0.12 -140.80)
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 16.36 -12.06 5.54. 105.95 22.36 107.36 1.26 94.69 11.10: -94.12 0.91 90.45 5.15 -93.71 0.82 98.82
2:00 15.65 -12.62 5.79. 105.53 20.89 107.44 133 95.12 11.14 -95.31 1.03 90.87 6.43 -72.46 0.77. 98.71
3:00 14.85 -13.68 5.65 105.69 20.09 111.30 130 95.77 12.13 -85.67 0.95 90.67 6.67. -68.72 0.78. 99.65
4:00 14.47] -14.32 5.36 106.18 18.01 110.08 1.17 95.16 13.72 -87.50 0.94 89.69 7.52 -68.53 0.76 97.92
5:00 13.79] -14.61 5.92 105.57 18.29] 107.44 1.30 95.76 14.38 -84.63 1.05 91.94 8.23 -66.45 0.81 98.11
6:00 12.80: -15.43 5.22 107.86 18.87: 101.58 1.26 96.65 14.05 -89.94 0.99! 91.65 6.99. -63.07 0.82 98.77
7:00 11.53 -16.91 4.79 109.37 23.35 106.37 117 98.27 12.29! -89.63 0.80! 92.36 4.33 -59.25 0.79. 98.93
8:00 10.13 -17.24 4.07 106.87 24.20 109.73 0.85 98.92 12.10: -105.08 0.44 94.24 335 -84.40 0.61 98.39
9:00 9.64 -20.76 2.79 103.93 27.87, 108.74 0.68 103.59 10.10] -132.12 0.29 89.92 3.07 -132.82 0.50 99.28
10:00 8.72 -22.55 2.30 93.46 27.57 102.80 0.50 100.14 8.14 -170.64 0.27 97.38 3.25 -176.45 0.54 92.22
11:00 8.97. -22.55 2.52 89.93 24.14 115.32 0.37. 97.64 6.85 -165.41 0.04. 59.59 3.23 156.14 0.38. 92.14
12:00 9.14. -22.91 2.40. 92.60 25.03 119.58 0.36. 96.43 7.66. -165.79 0.09! 30.64 5.72 157.77 0.31 94.80
13:00 9.87 -22.50 2.06 101.33 26.44 114.74 0.75 94.26 6.42 -128.79 0.29 79.14 2.53 162.02 0.29 96.99
14:00 10.57] -22.19 2.98 104.11 27.07, 111.24 0.79 93.43 9.62 -120.09 0.43 88.68 2.97 163.49 0.45 97.40
15:00 11.17] -18.60 3.62 102.69 21.98 111.77 0.76. 94.16 10.05 -104.60 0.51 90.49 1.94 -149.08 0.59! 100.07
16:00 10.59! -19.47 2.99. 99.38 28.07 113.80 0.84. 93.31 7.77. -122.35 0.45 94.48 3.19. -165.87 0.63 97.28
17:00 9.88 -20.94 1.84 98.30 26.54 108.02 0.70! 96.88 11.05 -141.24 0.51 92.51 5.23 165.03 0.56 96.66
18:00 9.84 -22.13 1.69 94.59 25.50 108.74 0.77 93.42 11.02 -145.10 0.33 89.41 3.40 169.55 0.54 95.36
19:00 9.63 -20.56 1.60 85.86 29.65 107.01 0.71 94.89 12.32 -161.33 0.35 83.16 4.28 170.54 0.53 94.48
20:00 10.66 -18.91 2.15 94.49 30.06 106.17 0.67. 98.12 11.35 -131.12 0.26 78.65 2.75 -163.77 0.48. 93.78
21:00 11.72 -18.61 3.07. 100.04 27.00 98.45 0.67. 99.50 13.11 -98.95 0.46. 88.69 4.51 -125.85 0.62 96.55
22:00 12.21 -16.49 3.45 102.26 27.87 106.04 0.75 93.54 11.01 -92.62 0.55 86.39 3.26. -112.36 0.60! 97.10
23:00 13.53 -16.41 4.23 102.08 24.94 106.11 0.80 92.96 10.06 -102.19 0.61 89.37 4.19 -100.84 0.68 97.04
24:00 14.73 -14.25 5.02 103.06 22.26 105.66 1.08 91.69 10.26 -102.28 0.70 90.41 4.65 -102.48 0.78 96.93

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 5.11 109.47 0.68 94.53 0.81 142.20 0.82 88.25 1.67, -101.81 0.54 84.10 1.51] -118.36 0.68 96.77
2:00 4.65 105.88 0.77 93.56 1.51 158.27 0.69 89.97 3.26 -85.69 0.47 84.36 2.03 -123.21 0.53 97.80
3:00 4.47 115.68 0.91 93.02 132 -159.63 0.68 91.41 1.97 -96.17 0.42 81.41 141 -124.37 0.53 95.44
4:00 4.06 117.34 0.90! 96.31 143 -136.71 0.71 88.32 1.64 -98.40 0.36. 78.22 1.58 -118.79 0.53 96.44
5:00 3.98 125.07 0.85 95.35 135 -142.66 0.73 89.21 2.39, -106.55 0.44. 86.11 134 -115.05 0.54. 96.40
6:00 4.18) 123.25 0.80 96.14 1.59 -160.83 0.73 88.08 1.87 -117.14 0.28 74.40 0.66 -116.14 0.62 95.28
7:00 6.23 116.99 0.80 95.01 2.03 -158.22 0.73 87.43 1.20 -99.16 0.53 82.54 2.03 121.35 0.76 95.21
8:00 5.13 120.64 0.81 95.28 0.69. -149.41 0.87. 88.55 1.26 -134.18 0.45 71.93 173 146.63 0.83 92.61
9:00 7.15 111.16 0.86 91.11 0.54. 94.73 0.86. 83.53 175 119.57 0.77. 79.23 3.26. 138.74 118 90.78
10:00 9.08 113.22 0.87 88.48 1.96 111.50 0.86. 87.47 0.38 4.72 0.88 88.15 1.90 96.56 1.01 90.39
11:00 8.58 114.36 0.79 87.49 2.51 85.30 0.73 85.92 1.28 104.91 0.95 86.46 1.71 105.94 0.87 89.95
12:00 6.90 113.87 0.86 88.79 4.12 92.56 0.79 83.97 2.18 74.01 1.34 86.47 2.62 123.28 1.15 91.10
13:00 6.13 95.04 0.92 89.53 2.63 94.73 0.61 87.23 1.01 130.07 0.99! 84.77 2.90 121.43 111 92.83
14:00 6.04. 109.90 111 90.40 3.45 87.32 0.76. 86.46 2.54. 123.25 1.09 84.09 3.79. 124.05 111 94.58
15:00 5.84 108.89 111 89.76 2.05 65.49 0.83 83.78 1.80 151.31 0.85 75.95 3.55 122.90 1.09 92.95
16:00 5.61 107.02 1.07 91.32 1.22 42.06 0.87 86.26 3.22 153.96 0.85 78.27 3.81 128.33 1.05 93.58
17:00 6.97. 108.48 0.98 91.49 1.29 80.39 0.71 86.54 2.43 147.62 1.05 81.28 3.11 125.79 1.20 94.19
18:00 6.54. 105.82 0.91 89.65 1.87 100.19 0.61 85.61 2.58 141.68 118 81.63 3.57. 114.96 110 93.97
19:00 7.03 90.58 0.49. 91.28 4.70 104.46 0.60! 81.96 4.52 114.59 110 84.51 4.02 132.79 121 91.19
20:00 7.92 89.81 0.61 94.59 5.45 118.94 0.58 82.78 1.55 165.98 1.00 83.23 3.72 131.53 1.16 90.84
21:00 4.53 88.64 0.67 93.91 4.72 96.41 0.45 81.14 2.42 -119.85 111 85.43 1.70 177.74 1.09 89.74
22:00 5.23 94.99 0.68 93.42 3.56. 118.93 0.72 82.96 111 -165.21 0.61 82.27 141 -145.54 0.83 88.71
23:00 5.15 100.76 0.73 90.79 2.94 132.87 0.78. 87.61 119 -112.18 0.51 82.25 1.02 -142.26 0.84. 92.99
24:00 4.84 102.14 0.75 93.31 118 148.89 0.83 88.27 153 -86.41 0.57. 83.62 129 -127.58 0.84. 95.07
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172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 0.62 -6.05 0.51] 91.06 045 117.40 030 89.23) 0.58 1262 0.26 99.05 030 11836 029 92.03 027, 151.28)
2:00 0.45 16.95 0.27] 92.72 032 10178 031 93.32) 0.49 -41.54 0.22) 102.76 0.10 94.20 029 94.17) 037, 13223
3:00 0.84 46.52 0.31] 91.86 0.76) 94.50 0.19 88.06 034 -60.74 0.29 99.89 022 16.78, 027 93.57) 035 119.30)
4:00 1.38 40.01 0.31] 92.77 0.80 10234 0.19 93.16) 0,07, 2035 0.25) 103.13 0.28 46.14 025 100,66 036 11551
5:00 1.01 55.95 0.40) 90.73 089 92.64 013 100.06) 0.16 94.73 033 10037 0.14) 61.46 028 94.19 0.50 100.45
6:00 1.34 78.61 0.60) 88.80 1.06) 112.22 0.19 83.21 0.08 109.59) 0.47) 97.54 043 79.75 038 90.96 0.62 96.39
7:00 2.59 98.43 0.71] 87.77 1.50) 109.04 053 84.08 0.58 99.59) 061 94.73 0.80 86.80 0.56) 88.45 0.43 88.62
8:00 282 79.54) 0.73] 84.79 1.81 88.08 062 85.11 0.91] 87.60) 061 92.94 1.02 84.25 0.64) 87.97) 1.06 85.17)
9:00 2.07 9032 0.99) 84.99 2.44) 80.12 072 8157, 0.98 78.70 0.70 93.34 1.48] 86.73 067 86.45 1.06 84.98
10:00 1.86 75.15 1.11] 86.21 2.49) 87.21 092 82.05) 0.85 63.87) 0.82] 92.33 1.28] 87.95 071 86.91 1.01 87.91
11:00 331 55.11 114 86.09 2.40) 98.45 0.89 8146 072 91.24) 083 92.78 1.06) 82.29 065 85.08 0.96 89.03
12:00 251 60.66, 1.25) 83.61 1.82] 82.02 1.01 81.00 1.27 90.75 0.6 92.92 0.80 94.69 0.68 84.06) 0.96 80.72
13:00 2.77 54.89) 111 81.63 1.66) 99.67 079 77.89 1.21 99.23 0.77) 92.29 1.28] 77.27 0.74) 86.60 114 7831
14:00 317 7555 0.84 79.68 2.63 102.13 0.80) 84.54) 1.53 103.74) 071 91.27 1.05 86.26 062 85.46 1.06 77.60)
15:00 1.82 5132 079 81.62 1.89) 97.51 068 81.18 1.27 93.66 075 91.90 092 92.49 062 85.01 0.85 77.50
16:00 1.68 7821 1.00) 85.55 1.64) 98.69 0.84) 84.06 1.54 92.82 083 91.56 1.16) 94.22 078 86.94 0.65 86.99
17:00 2.43 5077, 111 87.07 142 104.83 0.86) 85.29 1.20 99.45 0.81 92.50 0.90 104.40 0.74) 86.10 0.51, 65.21
18:00 3.45 49.64 122 88.18 1.84) 96.92 093 84.77) 0.97 106.24) 075 93.74 1.17] 90.52 0.80) 87.21 0.91] 83.16)
19:00 3.60 53.97) 112 86.33 2.84) 73.25 091 85.77) 1.55 125.34) 073 94.62 0.84) 93.69 0.68 86.12 1.00 72.62
20:00 2.28 44.61 0.98 83.71 2.74) 59.04 063 83.43 1.32 146.80) 0.66 92.77 062 8139 0.62 8735 0.79 76.04)
21:00 239 46.07 0.82 85.83 2.62 58.71 047 84.19 0.77 141.08) 059 94.94 018 149.95 053 87.11 0.60 83.28)
22:00 2.45 36.13 0.59] 85.75 1 Bﬁ 52.31 0.27 84.85| 0.99 137.33 0.43] 96.76 0.24 -103.21 0.45 87.33] 0.56 78.39
23:00 1.25 7.03 0.67 86.41 129 62.25 0.32 83.64 0.58, 113.03 0.43 96.13 0.28 -163.04 0.44 88.30) 0.65. 87.70|
24:00 131 -13.22 0.58 90.42 0. 40[ 83.85] 0.40 90.28 0.19 76.97] 0.42 97.10 0.19 -167.73 0.37 91.27] 0.34 112.63
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vaddlo \ A 0% A ’ A \ A | A | A Méddlo(%)|A
1:00 15.18 -14.99 4.55 103.28 13.57 107.23 0.94 93.14 6.87 -102.55 0.69 91.04 2.95 -92.22 0.49 97.08
2:00 15.30 -16.03 4.51 10331 12.21 111.21 0.97 93.88 7.23 -101.11 0.66 90.39 2.86 -76.84 0.49 97.47
3:00 14.85 -15.90 4.48 103.56 11.84 111.02 0.92 94.11 7.71 -95.26 0.69 90.53 3.07 -60.80 0.46 97.46
4:00 14.39 -15.82 4.59 103.35 11.50 112.08 0.9 93.72 8.49 -88.81 0.71 91.15 3.87 -54.55 0.49 96.28
5:00 14.39 -16.78 4.63 103.68 11.82 108.57 0.98 94.67 8.90 -87.46 0.69 91.60 4.45 -52.08 0.48 96.04
6:00 13.85 -18.18 4.66 102.46 12.80 108.78 0.92 94.40 8.41 -88.11 0.59 90.95 4.36 -52.74 0.46 95.48
7:00 12.55 -19.75 4.12 103.77 14.02 112.33 0.80 94.80 9.12 -94.38 0.53 90.41 3.13 -46.30 0.45 97.40
8:00 11.03 -21.45 3.61 102.74 14.43 115.02 0.87 91.87 9.74 -106.14 0.36 92.03 2.27 -78.37 0.50 9533
9:00 9.75 -23.32 3.31 101.48 15.58 107.53 0.70 90.80 10.58 -113.85 0.33 91.06 1.88! -111.78 0.47 93.11
10:00 9.00 -23.26 2.24 96.77 18.16 115.01 031 93.56 10.93 -130.80 0.22 99.20 2.44 177.86 0.36 93.42
11:00 8.80 -24.48 2.01 93.89 18.68 114.76 033 95.54 11.31 -139.51 0.13 103.33 3.14 -177.36 0.26 95.93
12:00 8.86 -22.45 2.09 89.46 18.72 116.23 0.51 86.16 8.65 -135.22 0.19 108.93 2.38 -161.18 0.25 94.08
13:00 8.77 -22.67 2.74 89.72 18.24 116.13 0.65 89.47 7.82 -131.88 0.11 122.36 2.82 -139.88 0.36 95.13
14:00 9.65 -23.80 2.93 94.53 16.65 113.87 0.73 90.62 7.50 -107.43 0.16 108.38 2.79 -134.47 0.34 94.52
15:00 9.75 -20.34 2.51 97.28 17.84 115.30 0.60 89.75 4.73 -115.85 0.22 103.49 2.12 -148.07 0.34 95.03
16:00 9.31 -20.16 2.27 91.59 18.85 115.70 0.38 79.95 5.79 -147.52 0.08 130.90 2.24 -165.92 0.32 93.83
17:00 9.66 -22.49 1.46! 91.84 17.51 111.46 0.37 83.53 6.18 -128.45 0.09 114.17 1.68! -141.26 0.30 97.17
18:00 9.80 -22.97 1.41 88.16 19.95 111.68 0.37 87.81 5.95 -137.28 0.10 91.28 1.08! 162.07 0.23 91.02
19:00 10.07 -21.53 1.05 82.16 24.87, 104.68 0.35 91.68 9.63 -166.76 0.26 90.39 2.46 12534 0.23 88.81
20:00 10.70 -19.97 1.85 95.95 23.11 101.45 0.46 96.02 7.54 -155.86 0.28 91.84 1.37, 140.85 031 90.10
21:00 11.69 -19.63 2.77 98.18 23.61 102.30 0.64 94.75 7.39 -156.05 033 90.59 1.31] 174.85 0.37 94.75
22:00 13.38 -16.57 3.54 102.68 19.32 100.92 0.80 93.02 6.85 -123.22 0.46 88.53 2.25 -158.32 0.43 96.13
23:00 14.20 -16.39 3.62 102.59 16.75 102.33 0.74 92.52 5.62 -138.98 0.58 88.81 132 -157.72 0.47 95.99
24:00 15.40 -15.25 4.24 102.70 15.93 106.63 0.83 91.92 6.21 -115.61 0.64 90.26 1.79) -83.15 0.49 95.73
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 2.98 103.58 0.29 94.80 0.81 149.83 0.25 87.23 131 -92.36 0.13 81.14 0.72 -127.87 0.22 96.77
2:00 3.44 103.27 0.33 95.00 0.75 171.36 0.30 91.08 132 -95.67 0.17 85.70 0.64 -96.51 0.25 96.61
3:00 3.37 100.26 033 93.49 113 166.07 031 89.71 1.28] -93.85 0.21 84.71 0.74 -90.99 0.24 96.21
4:00 2.58 98.95 0.33 93.06. 0.85 -173.11 0.33 89.88 1.58] -95.37 0.20 86.13 0.67 -115.76 0.25 93.73
5:00 2.59 100.80 033 92.78 0.92 -136.81 0.27 89.96 2.08 -89.50 0.15 81.79 0.52 -81.09 0.22 94.03
6:00 2.82 102.36 0.34 92.39 1.20) -128.64 0.25 87.99 1.52 -95.44 0.19 8237 0.10 165.28 0.22 95.46
7:00 3.54 110.63 0.32 93.75 121 -121.55 0.34 87.30 0.62 -94.51 0.30 83.41 1.28] 110.84 0.22 94.18
8:00 4.05 110.82 032 92.22 0.43 -147.41 0.38 87.86 0.66 -139.51 0.32 82.42 133 13031 0.24 91.50
9:00 4.36 111.76 0.37 89.59 1.29) 107.07 0.41 87.13 1.18] 159.03 0.37 83.00 1.66! 116.94 0.27 91.30
10:00 4.85 115.77 0.41 86.67 1.77. 89.77 0.40 84.75 0.98 -163.38 0.39 78.08 2.50 107.21 0.35 87.32
11:00 5.12 111.09 0.40 85.24 2.06 83.05 0.37 83.13 0.96 -169.71 0.33 79.12 2.74 98.65 0.33 87.59
12:00 4.47 106.58 0.37 79.75 1.88] 90.09 031 85.09 0.68 162.40 0.35 77.61 3.02 101.80 0.34 85.00
13:00 5.06 106.71 041 82.97 1.48] 121.06 0.26 82.23 1.54] -163.96 0.34 76.55 2.75 102.68 0.36 86.21
14:00 4.84 109.18 0.36 85.59 0.97 121.07 0.27 80.36 1.17] -169.97 0.29 73.42 1.89) 102.94 0.32 87.50
15:00 4.37 107.68 0.30 86.27 1.40! 98.71 0.32 84.74 0.87 -164.44 0.34 76.17 2.06 99.17 031 87.67
16:00 3.80 104.17 0.27 85.86 1.50! 104.56 0.21 79.34 1.86! 153.12 0.22 66.00 1.98! 107.03 0.33 87.35
17:00 4.40 96.36 0.26 86.85 1.29) 121.41 0.16 77.85 111 165.26 0.17 68.12 2.02 100.83 0.35 90.12
18:00 4.68 96.29 0.27 87.05. 1.96! 116.02 0.21 80.13 1.60! 127.26 0.17 69.73 2.21 109.10 031 88.82
19:00 5.21 97.02 0.27 83.87 3.80 106.70 0.24 75.52 2.06 99.56 0.37 76.31 1.78] 100.76 0.34 86.79
20:00 4.50 102.02 0.28 90.36. 3.82 116.84 0.27 80.68 1.69) 103.63 0.29 78.54 0.66 68.69 0.28 90.33
21:00 4.64 107.07 0.37 92.37 3.15 118.73 0.36 84.01 1.16! 102.48 0.37 8239 111 52.56 0.34 93.12
22:00 4.10 113.54 0.37 92.58 3.09 116.71 0.27 86.07 0.77 176.28 0.29 82.04 0.18 15.82 0.30 93.90
23:00 4.29 113.02 031 93.77 213 116.11 0.27 85.25 1.07| 143.03 0.25 79.92 0.36 -125.81 0.29 93.78
24:00 3.92 106.47 0.30 92.59 1.45 105.21 0.29 86.04 0.29 110.69 0.20 79.72 0.25 -134.08 0.22 92.65
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat
1:00 0.30 -65.10 0.16] 92.90 0.18 -7.30 013 95.53 0.16 064 0.14) 100.14) 0.07) 12536 011 95.12 022 156.30)
2:00 0.45 -53.94 0.13] 94.11 0.40 62.91 013 97.91 0.11] -2.83 0.12) 104.10) 0.14) 87.62 011 97.24) 0.30 148.01
3:00 027 3354 0.11] 92.83 0.42 81.00 0.14) 9252 0.16 -101.85 0.11 101.99 0.14) 155.62 012 96.03 0.26 136.13
4:00 023 -5.97] 0.12] 91.59 0.42 85.83 012 92.61 0.06 -122.49| 0.13) 100.72 011 170.50 013 95.75) 0.20 149.57)
5:00 0.15 1011 0.12] 9134 0.8 85.80 0.10 93.21 013 140.04) 0.13) 100.22 0.01 16134 013 93.55) 017, 149.60)
6:00 034 8931 0.14) 90.38 034 76.93 011 86.70 0.09 164.04) 0.14) 100.19 0.08 113.85 0.16) 91.96 0.18 119.94)
7:00 0.83 121.40 0.23] 90.01 050 116.67 017 81.13) 042, 95.21 0.24) 92.57 0.60 98.59 022 88.64 034 97.80)
8:00 0.50 147.99) 0.25) 86.40 023 95.76 027 83.10 0.60 87.63 0.29 90.24 075 92.38 0.26) 86.97) 0.43 9115
9:00 0.89 124.57) 0.30) 87.01 0.8 80.46 031 8335 0.68 94.05 032 90.54 072 86.22 031 86.78 0.55 93.26)
10:00 111 103.92 0.35) 86.08 1.16) 73.54 039 82.89 111 77.54) 036 91.56 0.80 82.19 033 86.58 0.54 92.01
11:00 1.49 91.86) 0.29 84.85 1.19) 8136 0.36) 82.12 0.83 78.04) 032 91.66 0.94) 81.50 034 86.91 0.58 89.26)
12:00 157 86.86 0.31] 82.11 125 84.31 0.38 80.58| 0.75 79.05 0.33] 89.50 1 042‘ 84.71 0.27 81.56| 0.84 79.68]
13:00 1.47 86.81 0.27 81.63 1.26 89.62 0.33 80.51 0.58 77.44] 0.34 90.01 1.24] 81.84/ 0.33 84.96 0.73 76.90
14:00 1.39 76.93 0.28 83.85 1.08] 88.09 031 82.71 0.70 78.77) 030 89.76 1.01 82.23 027 83.46 072, 79.84)
15:00 1.68 78.08 030 85.92 1.22 89.24 0.24) 82.41 0.69 82.08 0.29 90.40 091 80.58 0.28 83.94 092 75.25
16:00 1.45 77.73 0.26 83.67 138 91.76/ 0.28 83.53] 1.00 86.23 0.28] 89.54 1.04) 87.31 0.28 83.42 0.81 75.55
17:00 0.81 7123 0.23 84.04 1.14] 83.62. 0.26 86.35 1.07 88.56 0.30] 90.99 0.95 84.41 0.25 82.95 0.72 75.88]
18:00 0.85 77.41 0.23 83.19 1.02| 87.31 0.26 82.50 111 8133 0.30 90.67 1.00| 88.34/ 0.23 82.91 0.61 90.34]
19:00 1.48 98.46 0.26 79.57 1.39] 81.35] 0.20 74.82| 1.26 84.83 0.27 87.68 0.82) 92.51 0.22 80.48] 0.56 84.99
20:00 1.60 88.93 0.26 86.08 0.95 89.85' 0.22 85.21 1.20 94.25 0.26 92.44 0.74 100.02 0.21 83.77] 0.57 86.97
21:00 1.70 85.16 0.29 88.75 0.68 86.55' 0.23 87.93] 0.78 92.51 0.24 95.02 0.60 111.50 0.22 90.04| 0.38 83.75
22:00 1.01 59.26 0.27 89.80 0.58 74.79° 0.21 90.53] 0.63 93.88] 0.20 97.24 0.22 131.35 0.19 90.30 0.33 85.69
23:00 0.60 35.79 0.25 90.93 0.32 62.56 0.24 89.10 0.73 67.60] 0.20 96.62 0.21 150.64 0.16 91.72 0.33 83.32
24:00 0.36 -8.04] 0.21 87.82 0. d 85.51 0.21 89.95 0.51 32.90 0.18 97.33 0.25 121.88 0.14 92.73 0.16 148.39
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Faixa de consumo de 500-1000kWh (fase B)

e Poténcia ativa (kW) e reativa (kvar)

PB_uti|[QB_uti|PB_sab|QB_sab |PB_dom |QB_dom
1:00 2.62 0.68 2.35 0.72 1.74 0.40
2:00 2.53 0.52 2.23 0.67 1.61 0.27
3:00 2.45 0.65 2.18 0.64 1.61 0.42
4:00 2.44 0.63 2.25 0.66 1.67 0.64
5:00 2.49 0.75 2.26 0.78 1.59 0.54
6:00 2.39 0.58 2.19 0.57 1.54 0.47
7:00 2.40 0.54 2.08 0.47 1.47 0.44
8:00 2.41| 0.52 2.22 0.64 1.58 0.43
9:00 2.99| 0.66 2.33 0.76 1.54 0.45
10:00| 3.39| 1.00 2.49 0.81 1.51 0.39
11:00| 3.19 0.88 2.42 0.71 1.33 0.33
12:.00| 3.24 0.96 2.21 0.63 1.28 0.36
13:00f 3.03 0.72 2.26 0.66 1.39 0.24
14:.00| 3.13 0.79 2.09 0.54 1.56 0.37
15:00| 3.22 0.87 2.36 0.70 1.48 0.32
16:00| 3.39| 0.89 2.12 0.54 1.49 0.15
17:00| 3.19| 0.67 2.17 0.47 1.53 0.09
18:00| 2.90| 0.56 1.95 0.25 1.66 0.25
19:00| 2.85 0.44 2.22 0.23 1.70 0.33
20:00| 2.91 0.55 2.22 0.24 1.73 0.27
21:00| 2.85 0.48 2.31 0.15 1.68 0.16
22:00| 2.79 0.39 2.20 0.21 1.64 0.14
23:00| 2.97 0.67 2.35 0.50 1.87 0.55
24:00| 2.79| 0.78 2.55 0.70 1.80 0.56

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 14.30] -10.28 4.50] 82.00 6.83 158.47 1.01 91.76 5.51 -160.48 0.45 73.74 2.53 134.60 0.48 91.14
2:00 13.73 -8.68 4.36. 82.68 6.61 166.75 1.15 94.34 5.60 -153.23 0.41 69.76 2.83 134.75 0.54 92.01
3:00 13.30! -9.53 4.32 83.63 5.70! 167.67 1.27 90.52 5.82 -146.68 0.37. 66.73 2.90 138.12 0.54. 92.19
4:00 13.20¢ -9.78 4.28 84.38 4.69 163.58 0.98 89.60 5.88 -139.74 0.32 64.40 2.77. 141.47 0.51 92.05
5:00 13.53 -11.48 3.90 84.98 3.88 164.07 1.01 86.71 6.11 -137.59 0.26. 62.20 2.63 143.35 0.49. 92.10
6:00 12.89] -9.74 4.18 83.14 4.93 169.97 1.10 83.83 5.37 -143.68 0.31 71.53 2.78 140.21 0.48 91.87
7:00 12.87 -10.61 3.21 85.36 6.95 158.89 0.98 82.32 5.43 -149.16 0.33 75.89 2.23 143.18 0.44 91.59
8:00 12.75 -10.91 2.82 85.33 8.61 146.77 132 87.07 4.76 175.67 0.44. 81.29 191 148.30 0.36. 87.62
9:00 15.84! -11.52 3.27. 94.05 8.20! 135.82 138 88.60 3.57. 170.51 0.61 86.42 139 166.98 0.34. 91.92
10:00 18.24/ -13.36 3.51 99.36 7.18 123.62 114 89.84 2.57. -176.35 0.60! 87.64 0.87. -171.94 0.37. 94.21
11:00 17.21 -13.98 4.16 98.35 7.75 124.15 1.17 85.97 2.88 -169.88 0.64 87.72 1.00 165.01 0.38 94.70
12:00 17.55 -15.02 3.80 98.90 7.10 128.21 0.86 92.55 3.32 -159.65 0.59 88.91 1.08 165.38 0.37 93.94
13:00 16.05 -13.13 4.23 96.58 8.78. 139.98 0.93 90.57 3.99. -174.27 0.60! 87.01 1.44 146.21 0.36. 92.23
14:00 16.67: -13.38 4.98 93.49 9.34. 134.73 1.06 90.27 4.20 175.02 0.55 86.35 1.49 158.31 0.37. 93.87
15:00 17.33 -12.42 5.28 94.60 8.51 132.22 1.46 91.31 3.54 173.32 0.65 89.89 131 161.13 0.44 93.25
16:00 18.34. -12.15 5.27 93.17 8.41 125.88 1.21 90.45 3.20 179.74 0.54 85.95 1.02 164.97 0.40 93.76
17:00 17.19 -11.54 4.65 91.42 8.87 131.29 0.95 95.24 3.53 167.60 0.42 80.00 1.38 141.08 0.40 93.03
18:00 15.46 -8.80 335 88.93 8.41 129.01 125 93.05 3.97. 164.76 0.44. 79.30 1.52 134.92 0.38. 92.73
19:00 15.29 -7.63 2.74 83.97 10.54! 116.96 1.07 86.55 375 -174.89 0.35 83.96 1.59 148.32 0.33 93.34
20:00 15.47] -8.96 2.70 84.17 10.95 116.87 1.17 86.69 3.72 -161.82 0.40 82.25 1.26 148.63 0.31 91.20
21:00 15.35 -7.74 3.33 84.09 11.20; 125.43 1.38 88.08 4.01 -174.70 0.50 82.81 1.42 150.96 0.32 91.12
22:00 15.20 -7.22 3.73 83.24 10.67 133.11 1.36 89.11 4.73 -179.58 0.50 80.71 1.97 152.18 0.36 88.18
23:00 16.26 -10.21 3.77. 82.41 9.20! 137.53 141 89.04 4.42 -176.57 0.50! 80.01 1.90 151.00 0.38. 88.04
24:00 15.34 -10.50 4.05 81.56 8.02 150.56 136 87.87 4.59 -176.19 0.53 79.60 2.27. 138.63 0.48. 89.24
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 2.26 102.68 0.41 92.59 1.47 119.48 0.21 81.83 0.69 148.25 0.24 84.17 0.80 110.74 0.21 96.29
2:00 2.36 104.67 0.43 93.00 1.55 116.28 0.21 82.36 0.74 150.97 0.25 83.13 0.90 109.48 0.22 96.23
3:00 2.49 104.83 0.44. 92.51 1.40 112.81 0.20! 81.81 0.67. 143.95 0.23 81.61 0.90! 103.82 0.22 94.98
4:00 2.37, 105.50 0.43 92.18 1.28 119.01 0.18 81.66 0.64. 135.86 0.20! 79.67 0.89. 93.98 0.20! 93.89
5:00 2.27 105.72 0.40 93.19 1.16 126.92 0.16 79.30 0.60 128.11 0.20 81.18 0.83 94.84 0.20 93.70
6:00 2.40 105.72 0.37 93.92 1.19 138.97 0.16 76.62 0.51 131.64 0.22 79.54 0.97 86.12 0.23 92.96
7:00 2.17 105.12 0.31 92.78 0.99 138.59 0.17 80.27 0.31 112.56 0.20 80.86 111 99.48 0.18 91.51
8:00 1.96 105.38 0.27. 88.37 1.03 143.70 0.16. 84.34 0.62 127.97 0.15 84.18 115 104.06 0.12 87.94
9:00 1.85 108.31 0.29 91.50 0.76. 169.87 0.17. 87.68 0.27. 12471 0.17. 86.88 0.99. 116.45 0.12 90.66
10:00 173 115.73 0.29 92.69 0.57 -176.00 0.18 87.95 0.04 -40.17 0.15 89.08 0.72 131.63 0.10 94.00
11:00 1.79 113.35 0.29 93.51 0.57 159.38 0.19 88.69 0.13 153.09 0.12 90.71 0.70 129.03 0.13 92.93
12:00 179 113.05 0.27. 96.15 0.58 166.20 0.18. 88.79 0.28 89.85 0.13 92.94 0.68 127.65 0.11 92.16
13:00 2.02 112.84 0.27. 93.68 0.55 -178.99 0.20! 87.13 0.32 91.96 0.14/ 90.80 0.98. 119.20 0.11 91.94
14:00 1.94 111.44 0.28 95.30 0.63 157.56 0.26. 88.13 0.06 114.21 0.17. 93.39 0.77. 124.26 0.14. 94.77
15:00 1.99 110.44 0.31 97.31 0.71 144.43 0.26 88.01 0.28 134.84 0.20 92.38 0.59 125.79 0.12 97.08
16:00 1.77 108.90 0.26 96.78 0.39 148.38 0.20 87.54 0.19 179.62 0.15 89.44 0.44 129.17 0.11 94.16
17:00 179 11531 0.22 96.15 0.31 152.62 0.17. 86.06 0.21 147.39 0.15 89.17 0.66 126.41 0.11 94.98
18:00 1.55 128.08 0.24. 89.91 0.29 148.35 0.16. 81.56 0.46. 11133 0.16. 87.53 0.88. 118.88 0.15 92.21
19:00 135 136.28 0.23 90.26 0.78. 149.48 0.13 75.82 0.77. 116.85 0.14/ 81.80 0.82 73.14 0.19. 91.21
20:00 1.34 127.70 0.24 91.86 1.19 160.00 0.14 77.04 0.94 107.89 0.16 82.33 1.01 73.51 0.17 90.91
21:00 1.55 114.33 0.29 92.34 1.22 144.99 0.17 80.63 1.15 104.18 0.16 83.22 0.94 70.95 0.19 90.63
22:00 1.84 110.71 0.32 91.87 134 135.13 0.19. 81.81 1.06 110.92 0.18' 82.94 0.78. 78.65 0.21 92.12
23:00 2.05 101.92 0.33 91.90 134 126.21 0.19. 81.74 0.90! 114.78 0.17. 84.75 0.64. 99.89 0.18. 93.36
24:00 2.16 101.14 0.38 92.32 1.36 119.25 0.22 83.04 0.79 117.55 0.21 85.41 0.79 119.08 0.21 94.90

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 0.68 87.44) 0.19 86.70 0.73 106.19 0.17 87.21] 0.40 144.02 0.17] 95.24 0.42 84.10 0.14] 88.07) 0.40 76.61
2:00 0.60 85.03 0.20 86.30 0.79) 99.91 0.16| 85.11] 054 140.42 0.16) 96.96 0.37) 82.68 0.15 88.31] 037 83.23
3:00 0.48 93.70) 0.19 86.31 0.75 101.39 0.15 84.43) 0.63 139.88 0.17] 97.34 0.27] 97.57 0.14] 87.28) 034 79.95
4:00 036 90.45 0.17 86.22 0.78) 104.15 0.14] 83.66 0.61 133.32 0.16) 97.10 0.18] 101.43 0.13 87.03) 0.27 85.79
5:00 039 86.80) 0.16 86.51 0.74) 103.68 0.14) 83.84) 0.56 127.78 0.15) 97.30 0.17] 96.08 0.12 87.51] 0.24 80.50)
6:00 0.48 73.37) 0.18 86.69 0.76] 102.86 0.15 82.62) 0.47 117.12 0.17] 95.74 0.21 94.00 0.13 86.63) 036 69.48)
7:00 0.70 92.89) 0.17 84.67 0.74) 117.35 0.21 82.80) 075 86.34) 0.16) 93.80 0.29) 83.49 0.14] 87.54) 055 97.84)
8:00 0.28 160.16 0.16 83.79 0.40) 102.67 021 81.84) 0.66 94.55 0.15) 88.02 0.30) 70.70 0.15 84.16) 0.46 98.75
9:00 033 165.72 0.14 84.25 0.58] 83.74 0.15 80.70) 0.66 107.17 0.14) 89.37 0.25 67.50 0.13 84.31] 0.40 90.88|
10:00 031 -167.57| 0.13 83.37 0.34) 80.60 0.09 74.74) 039 108.40 0.13) 89.73 0.23 97.92 0.11 85.20 023 98.20)
11:00 033 -174.67) 0.14 83.82 0.55 76.32 0.09 75.22) 038 110.74 0.15) 89.78 031 102.20 0.12 85.15) 033 90.45
12:00 023 179.03 0.13 82.66 0.55 73.22 0.10) 76.63) 034 98.01 0.13) 89.43 0.32 100.46 0.12 86.00) 037 87.92
13:00 023 168.41 0.15) 82.44 0.70) 79.99 0.14] 80.29) 0.25 119.57 0.12| 90.54 0.36] 93.51 0.13 85.44) 0.47 94.01
14:00 030 165.58 0.13) 83.52 0.63 79.87 0.15 81.88) 030 110.81 0.14) 92.02 0.35 116.09 0.11 85.88) 037 84.79
15:00 038 145.27 0.12) 83.18 0.54) 71.52 0.11 81.85) 033 113.97 0.14) 91.63 0.25 126.58 0.11 86.20 033 73.65
16:00 037 136.23 0.09) 83.78 0.40) 69.25 0.10) 80.73) 036 119.33 0.11] 90.68 0.21 126.16 0.09 86.15) 0.42 79.86|
17:00 0.49 127.14 0.09) 84.32 0.50) 73.20 0.13 83.13) 0.43 114.77 0.12| 92.09 0.32 111.30 0.11 87.24) 0.47 83.04)
18:00 0.28 111.65 0.13) 85.16 0.41] 81.84 0.15 81.51] 0.42 71.46) 0.13) 93.92 0.52 85.21 0.11 86.67) 0.44 92.53
19:00 0.46 80.02 0.16) 87.43 0.38] 43.63 0.18 83.64) 035 53.84) 0.13) 93.18 0.53 104.22 0.13 84.22) 031 90.78]
20:00 0.41 61.23 0.14) 85.61 0.53 53.70) 0.17 81.72) 0.48 84.73 0.10) 93.32 0.38] 126.36 0.11 82.41] 037 80.67
21:00 0.66 86.56) 0.15) 85.19 0.44) 62.17 0.16| 81.23) 0.48 72.56) 0.13) 92.98 0.47] 117.71 0.13 84.83) 032 105.73
22:00 0.77 99.03 0.15| 85.17 0.32 93.65 0.18 82.83) 038 72.65 0.13) 93.04 0.45 93.05 0.13 85.11] 037 109.83
23:00 077 89.12 0.13) 84.79 0.50) 108.42 0.17 85.08) 0.24 79.71 0.14) 92.09 0.45 79.95 0.13 85.41] 037 97.27
24:00 0.66 90.29) 0.15] 86.20 0.66] 107.41 0.18 87.85) 0.20 127.11 0.15] 93.67 0.40) 83.31 0.15 87.07) 038 89.84
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 11.25 -9.92 4.17 77.65 6.74. 144.28 1.80 91.76 3.25 -178.34 0.55 75.55 2.78. 138.95 0.55 87.81
2:00 10.61 -8.95 4.40 78.66 5.75 147.16 1.62 89.78 3.25 -167.04 0.59! 80.56 3.20. 131.67 0.63 89.82
3:00 10.34! -8.40 5.27. 80.07 5.55 165.18 116 83.49 3.62 -161.27 0.49. 76.62 3.22 133.79 0.64. 89.45
4:00 10.68] -9.10 4.93 79.73 5.40 164.48 1.27 87.48 3.79 -149.62 0.62 80.32 2.96 138.88 0.50 89.74
5:00 10.86 -11.71 6.61 83.67 4.64 164.99 1.20 86.51 3.71 -150.02 0.54 77.80 2.99 142.40 0.53 89.12
6:00 10.37: -8.61 6.07. 80.99 6.08 161.03 1.54 86.45 3.46. -159.45 0.46. 76.81 3.08. 132.49 0.65 88.25
7:00 9.80! -6.70 6.85 88.71 7.66. 148.11 1.84 80.32 331 -166.95 0.61 80.14 2.48 122.62 0.50! 87.33
8:00 10.36 -11.91 5.88 88.23 7.51 147.38 1.67 87.40 3.27. -179.20 0.49. 73.59 1.97 130.01 0.43 87.96
9:00 10.67] -12.25 3.47 86.62 9.68 132.37 0.60 88.70 3.71 179.16 0.82 84.71 1.89 163.17 0.54 89.68
10:00 11.46] -12.15 1.72 99.75 8.31 123.51 141 97.98 3.20 178.93 0.74 89.51 1.44 157.77 0.42 87.70
11:00 1111 -11.15 2.38, 96.71 9.58 116.25 1.59 88.79 2.78 175.19 0.56 86.91 1.61 145.34 0.44. 87.06
12:00 10.07: -11.02 1.59 94.80 8.46. 123.02 2.07. 88.67 3.79. 175.88 0.67. 88.90 2.34 148.99 0.50! 89.12
13:00 1031 -11.56 2.57 94.03 8.64 126.51 2.21 90.08 4.22 -179.33 0.57. 89.27 1.98 147.75 0.48 92.09
14:00 9.51 -9.87 3.88 78.76 10.04/ 141.50 0.54 81.14 4.63 176.33 0.63 87.80 2.44 141.04 0.43 86.49
15:00 10.99! -12.89 3.28 76.20 8.27. 138.07 139 79.10 4.13 175.94 0.43 88.30 2.20 143.00 0.38 84.04
16:00 9.86 -9.31 4.63 76.54 10.51 143.36 2.21 84.35 4.22 173.18 0.59! 87.78 2.57. 143.00 0.62 85.61
17:00 9.94. -7.05 3.56. 78.44 8.91 130.62 2.20. 83.91 373 162.45 0.83 83.43 2.04. 145.70 0.46. 86.83
18:00 9.08 -4.61 4.01 81.79 10.15 120.33 2.01 84.91 4.66/ 161.48 0.68 84.29 2.74 135.64 0.61 88.06
19:00 10.36 -6.85 3.46 75.12 11.86] 103.75 1.66 82.75 4.65 177.33 0.49 87.23 2.80 123.74 0.40 87.28
20:00 10.12 -5.06 4.67 79.67 13.05 103.91 1.67 82.49 3.84. -173.05 0.63 84.68 2.93 112.23 0.42 87.59
21:00 10.67: -4.55 5.60! 85.81 11.24 108.70 1.84 86.66 3.97. -174.84 0.85 86.72 2.53 123.53 0.41 87.25
22:00 10.26 -5.11 5.96. 84.36 11.07: 115.72 2.27. 87.26 4.03 -173.63 0.70! 82.96 2.61 122.39 0.52 86.38
23:00 11.24] -8.49 5.56 82.27 8.93 113.49 1.81 89.50 3.95 174.34 0.45 70.53 2.55 123.08 0.56 89.78
24:00 12.30] -9.30 6.00 83.48 7.76 133.16 1.78 90.81 3.73 167.30 0.40 69.73 2.46 122.97 0.55 90.54

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 1.81 106.13 033 90.57 1.55 100.50 0.16 70.95 133 142.43 0.13 73.72 0.88 106.43 0.13 90.44
2:00 2.01 104.34 0.36 91.27 1.63 118.99 0.17 70.84 133 143.59 0.20 78.96 0.74 122.21 0.15 93.10
3:00 1.90 107.83 031 90.89 1.46 115.35 0.15 71.34 1.29 14331 0.21 79.76 112 114.01 0.15 92.32
4:00 174 108.20 0.25 92.70 1.28 111.97 0.15 73.71 0.74] 155.89 0.26| 81.46 1.08 114.35 0.11 90.08
5:00 177 107.28 031 92.19 1.22 121.59 0.16) 7232 0.61 155.08 0.19 79.07 0.72 117.86 0.10 92.67
6:00 1.84) 102.54 0.26 92.42 1.41 133.50 0.19 76.51 0.41 170.78 0.15 80.19 0.79 97.28 0.10 92.60
7:00 1.90 99.44 0.20 92.61 1.08 145.53 0.16 79.35 0.81 -169.23 0.19 77.94 0.19 86.20 0.12 94.20
8:00 1.62 98.64 0.23 92.29 0.92 151.14 0.23 83.36 0.84. -123.28 0.16. 78.46 0.25 58.58 0.13 93.03
9:00 1.62 108.78 0.25 91.75 0.84. 163.34 0.21 84.83 0.18 64.98 0.11 81.94 0.82 102.50 0.12 88.23
10:00 1.60 104.84 0.22 92.18 0.63 144.27 0.19. 83.82 0.39 122.75 0.10: 83.87 0.79. 117.84 0.06 86.76
11:00 1.61 104.60 0.21 93.48 0.74 149.04 0.29 84.69 0.50 107.76 0.16 85.01 0.53 100.76 0.06 91.23
12:00 1.50 105.86 0.19 91.92 0.96 125.64 0.27 85.76 0.66 110.64 0.18 86.59 0.58 122.35 0.08 85.33
13:00 131 98.47 0.15 88.36 0.83 152.18 0.23 86.62 0.51 153.60 0.19. 87.32 0.84. 113.52 0.10: 84.41
14:00 1.60 97.06 0.11 81.57 1.06 136.57 0.21 81.81 0.41 -171.38 0.23 81.53 110 108.61 0.13 87.75
15:00 131 91.76 0.13 92.07 0.89 116.55 0.17 86.72 0.45 -132.47 0.18 82.12 0.51 94.06 0.12 87.04
16:00 1.55 99.05 0.16 89.19 0.78 114.38 0.14 79.11 0.57 -169.98 0.19 78.24 0.51 124.37 0.17 92.13
17:00 1.63 119.24 0.19; 90.16 0.17. -107.63 0.06 68.39 130 -157.82 0.25 87.56 0.45 133.24 0.18' 90.19
18:00 1.84 120.73 0.25 90.69 0.68 151.34 0.14. 75.30 111 175.59 0.26 87.93 0.69. 83.45 0.15 93.40
19:00 125 144.88 0.19 90.70 0.91 171.01 0.12 67.99 1.03 104.46 0.14/ 75.60 111 62.69 0.16. 88.16
20:00 1.38 143.84 0.24 90.63 1.34 173.88 0.18 75.44 115 100.42 0.18 76.59 0.99 67.56 0.16 86.75
21:00 1.53 124.82 0.22 90.58 1.07 142.84 0.14 75.57 1.19 127.74 0.17 79.94 0.91 51.73 0.14 88.94
22:00 173 121.74 0.27. 90.24 1.28 139.42 0.16. 80.80 116 138.92 0.20! 82.45 1.07 57.08 0.17. 89.32
23:00 1.58 117.64 0.24. 92.81 0.99 126.66 0.23 79.55 0.44. -163.39 0.18, 80.00 0.34. 62.42 0.14. 93.71
24:00 138 109.00 0.29 92.51 135 115.81 0.21 79.87 0.79. -150.38 0.22 82.79 0.20! -163.68 0.15 96.25




122

172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 0.54 97.09 0.10) 84.48 0.92 81.81 011 83.68 043 9732 0.12) 91.89 036 82.93 013 8252 0.42 62.66,
2:00 023 76.42 0.12] 84.93 0.94) 88.22 011 85.68 0.56 120.00 0.13) 93.98 0.42 96.88 0.16) 85.22) 031 64.22
3:00 0.15 76.20 0.10) 85.25 1.00) 84.79 0.10 87.46 0.65 14371 0.13) 92.75 033 9236 0.14) 86.69 032 7130
4:00 0.15 73.16 0.09) 82.89 079 77.57 0.10 86.28 0.86 142.37) 0.12) 92.50 029 111.22 011 85.06 0.28 62.79
5:00 021 5176 0.08] 80.62 091 8137 0.08) 87.08 0.90 124.18 0.12) 92.12 031 125.86 011 83.06 0.20 93.73
6:00 0.40 64.79 0.13] 85.86 0.8 81.98 0.06) 82.12 0.80 127.16) 0.14) 91.15 032 122.20 013 85.47) 032 65.54)
7:00 0.61 57.24) 0.14) 85.94 083 121.46 012 83.59 0.88 118.50 0.17) 92.79 036 95.01 017 89.57) 0.59 79.57)
8:00 0.05 -60.54 0.13] 89.16 065 115.82 013 83.24) 0.87 11132 0.17) 92.52 0.18 57.71 0.18 90.77) 0.48 84.59
9:00 0.53 118.94) 0.11] 84.46 0.84) 109.14 0.10 76.94 1.04 96.87) 0.15) 89.80 0.47) 11.26) 0.14) 84.88 034 88.71
10:00 0.43 156.99 0.10) 82.29 079 105.91 0.07 72.32| 0.73 110.70 0.14) 90.11 053 71.86 0.10 86.12 0.11] 94.38
11:00 0.44 121.03 0.09) 85.97 081 109.83 0.05 54.71 0.48 84.50 0.14) 89.69 063 7531 012 88.24) 0.49 7435
12:00 0.60 116.12 0.14) 83.45 088 10132 012 79.10 0.56 97.01 0.14) 89.04 078 10154 015 87.69 0.81] 94.85
13:00 0.58 107.99) 0.15) 84.35 081 93.61 011 76.72 0.70 91.02 0.12 90.16 071 10838 0.14) 86.81 0.69 90.08
14:00 0.89 103.28) 0.16 82.01 0.77) 95.66 012 70.42 0.59 47.75 0.12) 89.93 0.74) 89.21 017 84.33 0.76 85.83
15:00 081 88.53 0.12) 82.42 062 90.48 0.10 75.04 0.53 58.68 0.09 91.43 021 80.89 013 85.59 0.69 66.83
16:00 1.02 86.52 0.17) 85.43 057, 73.49 0.16) 80.92 0.6 75.83 0.14) 91.04 013 132.62 0.6 85.78 0.80 5534
17:00 1.06 105.95 0.12 84.33 067, 105.98 013 77.95 013 134.22 0.15) 91.55 058 68.01 0.6 85.78 0.88 78.67)
18:00 0.78 100.02 0.14) 84.08 0.87) 125.56 0.18 84.23 061 73.69 0.12 96.79 0.95 59.70 017 86.69 0.95 74.40
19:00 081 73.74) 0.12 84.89 022 29.59 011 80.53 0.53 84.25 0.10 92.24 050 66.67 0.10 81.84 034 134.91
20:00 0.75 46.54 0.12 79.91 088 37.82 015 78.68 061, 63.29 0.12 86.78 045 10031 0.14) 79.77) 0.41] 102.55
21:00 0.82 96.12 0.11 79.81 0.74 46.67 0.16 80.27] 0.67 46.41 0.11 91.03 0.67] 103.37. 0.12 80.40] 0.48 81.03
22:00 0.50 86.87| 0.11 82.80) 0.51 43.62. 0.15 82.09) 0.91 43.27, 0.12 92.46 0.47 103.78 0.12 82.68| 0.45 100.36,
23:00 0.55. 51.89) 0.12 86.11 0.71 59.07 0.15 86.45) 0.44, 49.75 0.09 91.40 0.37 69.67 0.09 82.14| 0.20, 52.45
24:00 0.56 66.82 0.14 88.08 1.07] 87.34 0.12 87.18] 0.16 111.52 0.11 94.74 0.51 80.47] 0.12 87.22 0.36 47.10
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vaddlo \ A \ A ’ A \ A | A | A Méddlo(%)|A
1:00 8.23 -6.80 4.39 77.22 11.24 157.27 1.00! 84.35 6.51 167.51 0.53 73.95 4.79 114.07 0.51 91.90
2:00 7.58 -5.78 3.89 73.59 11.02 168.70 0.80 82.64 6.90 176.67 0.54 76.68 5.32 119.57 0.52 91.93
3:00 7.57 -6.38 3.49 72.41 9.10 175.19 0.75 74.11 6.78 -174.31 0.42 72.72 5.21 120.87 0.47 91.64
4:00 7.85 -10.47 3.17 72.40 6.93 175.89 0.42 65.17 6.43 -163.92 0.41 72.85 4.60 126.36 0.46 90.89
5:00 7.48 -8.55 2.87 67.73 7.74 166.84 0.72 80.22 6.58 -162.55 0.41 72.85 5.12 124.13 0.50 90.99
6:00 7.24 -8.62 4.17 74.94 8.81 170.77 0.61 72.88 6.48 -165.55 033 71.54 5.04 120.98 0.50 90.36
7:00 6.91 -8.23 4.77 84.10 11.06 160.28 1.28] 83.00 6.39 -168.31 0.35 66.15 3.42 114.77 0.38 88.74
8:00 7.37 -7.74 3.45 82.53 12.62 152.36 1.18] 87.94 5.48 -169.77 0.39 70.75 2.80 120.49 0.29 93.60
9:00 7.22 -8.71 2.90 82.47 14.09 145.62 1.10! 85.59 5.79 -177.24 0.56 80.28 3.12 127.33 0.33 90.60
10:00 7.01 -9.58 2.66 81.54 13.13 145.37 0.76 86.50 6.29 175.56 0.45 86.38 2.93 137.10 0.34 90.18
11:00 6.20 -6.81 2.34 80.02 15.26 147.08 0.59 79.66 7.09 172.22 0.83 88.51 3.56 128.53 0.42 88.66
12:00 5.95 -7.96 2.13 83.87 14.80 142.25 132 89.08 7.85 -179.23 0.68 89.81 3.24 127.40 0.30 90.86
13:00 6.40 -6.97 1.56! 81.77 13.85 140.63 131 86.79 6.14 -177.88 0.30 80.63 2.61 108.75 0.27 90.38
14:00 7.22 -6.81 175 83.96 13.26 140.30 1.82 88.86 5.59 175.07 0.40 86.85 2.9 103.13 0.30 89.75
15:00 6.91 -8.14 2.46 78.92 14.76 138.03 1.00! 86.54 6.99 171.45 0.50 85.97 3.40 126.39 0.25 88.32
16:00 6.98 -5.76 3.02 75.91 15.92 145.42 1.52 89.03 7.46 160.57 0.28 73.50 4.39 120.29 0.27 88.77
17:00 7.12 -3.16 2.67 82.82 14.86 138.66 1.29) 92.55 6.15 155.33 0.77 82.29 4.24 114.88 0.41 88.82
18:00 7.79 -5.70 1.61 75.08 15.37 129.81 1.39) 92.69 4.81 154.30 0.56 81.00 3.35 121.66 0.47 90.38
19:00 8.02 -7.06 2.01 73.11 20.50! 112.73 1.52 90.81 4.56 169.18 0.77 85.64 3.10 113.50 0.37 87.50
20:00 8.08 -6.80 2.69 73.44 20.78! 111.84 0.90 91.54 5.17 159.25 0.97 85.99 2.56 105.67 035 85.72
21:00 7.84 -5.40 2.70 68.92 19.92 116.94 1.66! 88.30 5.45 160.57 0.71 81.63 3.16 103.70 0.40 86.75
22:00 7.78 -5.53 3.46 71.89 19.50 126.21 1.78! 90.26 5.93 161.72 0.63 76.32 3.27 110.55 0.50 89.11
23:00 8.95 -8.64 3.04 75.49 15.09 130.18 1.37, 90.49 5.31 165.84 0.68 76.29 2.96 121.25 0.48 91.39
24:00 8.66 -8.66 4.49 78.83 13.54 145.00 1.68! 89.77 5.66 165.52 0.53 69.80 3.82 119.09 0.51 90.47
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 3.36 106.69 0.37 93.49 2.73 109.49 0.18 79.80 1.65 -173.68 0.26 86.17 1.22 158.21 0.17 98.31
2:00 3.76 107.14 0.37 91.80 2.88 104.10 0.18 78.47 1.93 172.33 031 83.91 1.96! 143.17 0.14 97.19
3:00 3.59 108.56 035 90.33 2.78 108.13 0.14 77.94 1.84] 179.25 0.30 83.19 1.93 130.05 0.12 98.56
4:00 331 111.15 0.35 90.93 2.58 105.13 0.18 77.56 1.70) 160.57 0.28 8158 2.05 118.01 0.09 100.90
5:00 3.71 111.57 0.37 90.60 2.61 104.77 0.23 81.20 125 150.12 0.27 80.83 1.83 117.44 0.09 96.84
6:00 3.79 110.16 0.35 91.71 2.03 116.11 0.22 78.88 1.04] 167.62 0.29 79.24 1.55 110.03 0.13 93.69
7:00 3.59 99.77 0.24 82.28 1.78| 115.49 0.18 84.53 1.24] -177.73 0.25 77.14 1.62 117.54 0.14 87.98
8:00 3.24 96.30 0.23 86.08 1.92 113.54 0.25 85.51 1.34] -179.49 0.25 83.44 1.42 112.74 0.10 87.60
9:00 3.54 100.22 0.26 86.71 2.00 115.65 0.20 85.29 1.90! 172.66 0.21 85.49 0.70 93.48 0.09 90.88
10:00 3.59 96.73 0.23 86.59 1.72 119.43 0.18 89.30 1.53 173.06 0.12 8632 0.70 85.50 0.07 84.43
11:00 4.15 93.74 0.17 88.14 1.52 155.46 0.20 83.79 1.07] -167.80 0.11 82.13 1.17, 80.44 0.14 81.54
12:00 4.16 93.17 0.15 78.67 1.89! 150.16 0.24 83.56 0.66 174.46 0.11 65.09 1.22 69.64 0.13 78.01
13:00 3.72 90.93 0.15 79.27 1.55 148.97 0.19 79.49 0.46 -28.09 0.14 71.13 0.81 109.08 0.16 85.80
14:00 331 89.32 0.14 81.41 133 -174.93 0.13 78.88 1.22 -101.01 0.08 64.81 0.82 11037 0.15 90.08
15:00 2.87 89.40 0.11 89.04 133 176.45 0.26 85.65 113 -122.51 0.15 74.86 0.29 -160.24 0.15 89.72
16:00 2.92 87.94 0.15 90.61 112 145.71 0.20 82.03 1.80! -160.45 0.19 78.08 0.88 134.63 0.10 89.63
17:00 2.97 89.16 0.21 86.86 0.40 156.22 0.30 80.54 2.38 -179.45 0.25 78.46 0.76 123.15 0.16 93.62
18:00 2.95 100.36 0.27 88.64 0.45 120.36 0.27 78.22 2.28 145.14 0.25 82.11 0.78 86.70 0.17 86.97
19:00 2.09 115.42 0.30 88.94 1.07, 11338 0.27 79.42 135 124.12 0.24 77.60 173 39.99 0.19 88.65
20:00 2.67 109.36 0.28 90.65. 2.17 128.64 0.22 80.64 2.04 111.67 0.25 83.06 2.14 59.49 0.18 92.28
21:00 2.9 108.73 0.32 91.75 2.55 122.51 0.29 81.59 2.13 111.00 0.26 83.78 173 63.56 0.19 92.46
22:00 3.30 107.99 0.36 92.17 2.26 111.30 0.26 80.99 233 106.51 0.25 82.61 172 95.80 0.19 94.42
23:00 2.78 104.36 0.34 93.14 2.00 113.88 0.29 83.24 1.86! 116.64 0.20 81.90 0.66 -175.36 0.16 93.98
24:00 3.14 100.98 0.37 91.97 2.50 108.01 0.28 82.46 1.52 122.51 0.21 79.76 0.63 165.35 0.23 92.98
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat

1:00 0.75 63.74) 0.20) 88,57 1.18] 89.28 0.16) 87.05 0.57) 136.36) 0.18 94.18 053 62.80 023 8452 0.65 5169
2:00 0.67 66.16, 0.21] 86.95 1.37) 85.41 0.16) 85.57) 0.73 117.68 0.18 95.05 0.42 49.87 025 83.21 0.83 46.63
3:00 0.58 57.57) 0.17] 86.30 1.26| 73.29 017 85.97) 081 105.13 0.20 93.54 030 58.22 025 83.93 0.77 5132
4:00 0.54 53.16 0.14] 85.39 0.96) 80.41 0.18) 85.90 0.75 87.05 0.20 92.77 0.14) 38.09 023 83.28 0,61 30.06)
5:00 032 41.21 0.16) 83.55 088 90.04 0.18) 86.04 1.02 100.59) 0.20 93.03 0.12 83.17 025 84.26 0.74 44.16
6:00 0.77 5331 0.18] 85.34 0.86) 88.15 0.14) 85.59 1.01 99.83 0.22) 92.87 0.06 -5.89) 023 84.43 0.6 25.20
7:00 0.88 32.09 0.17] 84.66 0.65 103.65 0.14) 78.08 1.09 101.00) 0.23 91.11 0.17) 39.99 029 88.36 0.48 37.10
8:00 0.75 32.04 0.16) 86.39 061 105.54 017 8121 071 121.64) 0.20 89.29 033 54.23 027 86.47) 0.49 51.09
9:00 1.23 67.69 0.18] 86.44 081 100.22 0.16) 78.70 0.86 111.79) 022 89.97 045 32.44 027 83.72 0.87 73.17)
10:00 1.07 7339 0.17] 85.11 0.44) 98.73 021 79.97) 072 122.41 0.20 90.29 0.62] 40.41 025 82.97) 0.62, 76.17)
11:00 1.40 78.92 0.22 84.11 0.77 86.05 0.23 78.25] 1.01 121.54] 0.24] 91.84 0.64] 65.10! 0.30 82.03] 0.94 85.39
12:00 175 76.98] 0.25] 85.35 0.76 81.31 0.26 81.21 1.23 85.31 0.25 90.02 1.03 72.98 0.33 85.60 0.82 74.47]
13:00 1.10 92.86 0.25 86.13 0.30 98.08' 0.23 79.46 0.67 97.19 0.21 90.21 0.80 57.47] 0.32 85.85 0.88 72.66]
14:00 0.57 91.42 021 85.17 046 109.87 0.16) 76.93 0.6 106.69) 0.20 89.45 022 28.95 030 84.50 0.56 80.14)
15:00 0.95 77.36] 0.21 84.86 0.64] 79.08 0.18 77.36 0.51 114.57] 0.18] 92.66 0.17 20.45' 0.30 85.84] 0.85 76.79
16:00 1.54 82.21 0.20 87.51 0.53 92.43 0.20 81.22 0.75 101.75 0.21 93.70 031 51.73] 0.28 88.92 1.06 78.61
17:00 172 79.06 0.18] 87.13 0.42 124.85 0.20 82.47] 0.38 73.11 0.24 96.23 0.53 52.10 0.26 91.58] 123 82.22
18:00 173 87.98 0.18 84.74 0.70 106.67 0.17 77.76] 0.74 50.73 0.22 91.73 0.95 57.20] 0.25 85.86 1.10 94.70
19:00 1.67 70.66 0.19 82.65 0.75 67.75' 0.19 80.15 0.79 47.34 0.16 92.27 1.00| 65.73] 0.20 80.87 0.70 105.83
20:00 143 56.85 0.19 86.93 1.01 81.69' 0.19 83.34] 0.77 87.28 0.21 96.34 0.71 79.55] 0.27 84.49 0.52 75.76
21:00 1.27 57.09 0.20 86.72 0.98 76.55' 0.19 83.46| 112 95.99 0.20 92.77 0.77 77.68 0.26 83.13] 0.52 56.75
22:00 0.78 25.79 0.22 86.64 1.02 75.71 0.22 85.63] 1.28 94.80 0.22 95.06 0.92 74.39 0.25 84.79] 0.50 28.67
23:00 0.86 -23.07] 0.19 86.87 1 1# 75.18’ 0.18 84.80 0.85 96.39 0.19 95.84 0.80 47.68 0.20 88.08| 0.79 62.24]
24:00 0.57 48.19 0.20 86.47 1 15[ 77.14 0.13 84.23] 0.64 85.54] 0.21 93.78 0.65 44.48 0.24 85.43] 0.79 57.00]
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Faixa de consumo de 500-1000kWh (fase C)

e Poténcia ativa (kW) e reativa (kvar)

PC_uti|[QC_uti|PC_sab|QC_sab|PC_dom|QC_dom
1:00 3.21 1.36 2.20 0.64 1.65 0.58
2:00 3.11 1.33 2.15 0.64 1.58 0.52
3:00 3.02 1.19 2.14 0.60 1.67 0.62
4:00 2.98 1.01 2.26 0.50 1.74 0.71
5:00 2.87 0.97 2.24 0.37 1.74 0.65
6:00 2.81 0.78 2.05 0.35 1.65 0.58
7:00 2.25| 0.85 1.78 0.20 1.60 0.57
8:00 2.00| 0.79 1.89 0.18 1.58 0.43
9:00 2.30 0.92 2.02 0.13 1.47 0.10
10:00| 2.41 1.07 1.94 -0.05 1.36 0.27
11:00| 2.49 1.22 2.10 0.39 1.33 0.33
12:00| 2.57 1.32 1.90 0.20 1.20 0.26
13:00| 2.32 1.19 1.62 0.37 1.26 0.45
14:00| 2.48 1.09 2.16 0.71 1.39 0.48
15:00| 3.02 1.28 2.22 0.62 1.64 0.61
16:00| 2.99| 1.23 2.17 0.59 1.65 0.65
17:00| 2.75 1.47 2.03 0.57 1.47 0.54
18:00| 2.43 1.46 1.92 0.63 1.71 1.03
19:00| 2.12 1.21 2.05 0.66 1.75 1.03
20:00| 2.24 1.18 2.06 0.72 1.66 0.83
21:00| 2.53 1.27 1.90 0.68 1.74 0.73
22:00| 2.55 1.25 1.97 0.46 1.85 0.73
23:00| 2.83 1.26 1.99 0.43 1.95 0.99
24:00| 3.19| 1.38 2.05 0.47 1.99 1.01

e Tipologia das correntes harmonicas

> Dias uteis

22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 15.20] -10.96 6.98 98.23 5.99 123.08 1.50 94.90 5.48 -52.49 0.64 88.73 4.57 -79.06 0.56 92.01
2:00 14.70 -12.15 6.92 98.27 4.98 137.32 1.48 94.45 4.91 -62.39 0.62 91.36 4.15 -76.56 0.56 91.91
3:00 14.22 -11.76 7.05 97.25 4.57 145.73 1.46 94.16 5.71 -74.21 0.66 91.68 3.91 -72.74 0.56 92.11
4:00 13.95 -11.96 7.18 95.06 5.58 157.35 135 94.49 7.38, -87.65 0.62 94.36 3.53 -84.24 0.55 92.56
5:00 13.41 -11.26 7.10: 95.81 5.93 151.02 130 94.80 8.43 -82.63 0.68 94.02 3.52 -85.48 0.55 92.19
6:00 13.01 -11.26 6.56 99.45 4.22 144.34 1.26 93.97 9.23 -73.98 0.89 92.07 3.47 -80.15 0.52 92.57
7:00 10.17, -16.16 4.50 99.15 7.94 147.67 0.94 96.11 8.09 -93.73 0.62 91.78 1.37 -113.33 0.48 89.68
8:00 9.07. -17.41 4.48 92.77 12.24 130.22 0.65 97.13 0.89! -107.32 0.52 87.41 179 -165.30 0.47. 88.67
9:00 10.46 -15.63 4.85 94.19 11.36! 124.49 0.73 96.99 3.66. 18.42 0.65 83.97 0.85 -173.97 0.42 94.00
10:00 10.94! -16.99 5.20 93.38 11.14 126.52 0.71 95.39 375 2.38 0.51 79.19 0.76. -172.77 0.46. 93.86
11:00 11.39] -17.17 431 95.57 13.08] 125.74 0.98 95.50 3.77 -20.34 0.67 84.93 1.08 -136.20 0.43 93.46
12:00 11.78 -17.98 4.07 98.77 14.70 119.18 1.06 96.65 3.96 -36.74 0.55 87.81 0.54 172.24 0.51 92.82
13:00 10.59: -18.46 5.00! 98.35 14.64. 122.23 115 95.39 0.67. 11.23 0.36. 81.56 0.99! 26.80 0.50! 91.07
14:00 11.42 -12.92 4.79 99.16 13.56 121.98 115 96.59 1.93 32.77 0.59! 88.89 151 -67.90 0.53 91.88
15:00 14.00¢ -13.89 4.74 95.50 13.98 115.60 0.99 95.50 2.24 -7.73 0.65 87.21 2.55 -121.37 0.57 93.53
16:00 13.81 -15.16 5.09 93.75 13.20; 114.83 0.96 96.89 3.74 -9.80 0.62 83.34 2.07 -121.26 0.52 93.58
17:00 12.77, -15.04 4.65 97.09 14.43 108.89 0.92 96.99 4.72 11.63 0.44 83.84 1.15 154.89 0.50 94.65
18:00 11.26 -15.62 3.36. 96.03 14.09: 107.29 0.99. 98.43 6.25 39.89 0.28 80.11 1.40 114.66 0.46. 95.79
19:00 9.74. -16.61 3.19 91.65 17.19: 101.50 1.00 96.51 3.66. 93.06 0.09! -6.57 0.94. -115.43 0.40! 91.48
20:00 10.27] -15.93 3.10 94.97 17.85 102.18 1.04 96.34 1.15 4.16 0.12 50.27 3.70 -70.75 0.42 89.49
21:00 11.72 -14.85 3.46 98.88 14.46 102.02 1.12 96.57 2.57 -54.69 0.11 61.32 4.63 -59.35 0.39 91.93
22:00 11.92 -13.84 4.01 99.90 14.39 108.01 1.21 96.27 3.37 -58.99 0.19 68.51 4.64 -59.27 0.41 91.36
23:00 13.30! -11.71 5.08 99.49 11.64. 118.01 1.28 97.72 5.95 -62.30 0.52 84.57 4.75 -64.44 0.50! 91.48
24:00 15.13 -10.89 6.54. 98.55 8.95 112.57 1.42 95.53 6.22 -50.57 0.60! 86.13 4.54 -73.73 0.57. 91.80
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 2.12 98.21 0.40 92.77 0.44 65.14 0.31 89.27 0.43 1.84 0.22 88.96 0.24 -22.23 0.16 94.09
2:00 2.18 97.76 0.42 92.54 0.37 64.34 0.30 89.22 0.33 34.64 0.24 90.45 0.12 41.81 0.15 94.78
3:00 2.13 97.80 0.41 92.64 0.29. 87.02 0.32 89.33 0.54. 67.60 0.26. 90.67 0.23 76.33 0.14. 95.41
4:00 2.43 102.28 0.41 92.25 0.45 124.77 0.35 87.87 0.28 60.99 0.29. 89.89 0.21 85.45 0.15 96.23
5:00 2.60 99.20 0.38 92.72 0.49 121.22 0.32 87.82 0.52 69.59 0.29 90.01 0.12 133.36 0.14 96.20
6:00 2.32 96.44 0.38 91.41 0.32 138.31 0.29 86.61 112 63.49 0.28 90.19 0.25 68.98 0.13 96.48
7:00 2.85 101.39 0.39 89.50 1.45 102.28 0.28 85.98 1.93 69.01 0.31 88.59 0.39 82.22 0.18 93.37
8:00 3.21 96.49 0.35 89.85 2.69. 108.77 0.21 82.27 1.92 71.75 0.24. 85.09 0.44. 54.72 0.18. 92.27
9:00 2.70. 88.04 0.35 93.00 145 136.75 0.26. 85.92 2.09! 71.00 0.18 80.00 0.63 88.31 0.17. 90.04
10:00 2.83 92.96 0.32 92.66 0.66 157.14 0.29 84.71 2.12 80.06 0.13 80.80 0.97 97.35 0.13 91.06
11:00 3.02 89.27 0.33 94.90 0.54 157.94 0.26 82.98 1.98 83.76 0.11 80.81 0.87 97.00 0.13 92.93
12:00 3.28 86.96 0.35 93.70 0.53 149.27 0.26. 81.70 2.04. 84.66 0.13 81.46 110 88.94 0.12 91.98
13:00 3.48 87.65 0.30! 91.94 1.49 96.44 0.25 84.54 1.85 91.42 0.18. 84.39 0.98 90.97 0.12 95.25
14:00 3.24 93.63 0.32 92.47 1.40 107.46 0.28 85.53 139 83.86 0.24. 90.38 0.90! 80.46 0.14. 96.33
15:00 2.37 100.11 0.39 92.56 1.19 130.36 0.31 84.25 1.04 66.19 0.21 86.62 0.80 81.71 0.12 96.60
16:00 2.33 101.15 0.43 92.78 1.28 114.17 0.27 83.40 1.50 65.99 0.22 86.73 0.73 90.45 0.10 97.60
17:00 2.09 98.77 0.44. 94.27 138 99.27 0.29. 86.44 1.76 72.05 0.24. 86.99 0.38. 83.60 0.12 95.96
18:00 1.88 105.72 0.43 95.47 2.37. 85.94 0.22 85.15 1.82 80.34 0.24. 86.78 0.85 73.67 0.15 94.87
19:00 3.32 102.95 0.39. 94.08 1.82 80.71 0.21 83.12 177 71.27 0.25 81.71 127 40.81 0.19. 91.37
20:00 3.34 90.72 0.36 92.97 1.87 94.46 0.23 83.33 1.48 90.30 0.25 81.70 1.44 40.78 0.15 90.87
21:00 3.00 91.14 0.34 92.27 1.70 82.15 0.20 84.35 0.64 92.31 0.23 84.02 1.72 35.24 0.13 91.78
22:00 2.53 88.00 0.36. 91.83 1.63 93.43 0.24. 85.91 0.84. 94.75 0.22 82.41 143 21.98 0.13 92.66
23:00 2.40 80.26 0.39. 93.25 135 98.49 0.29. 87.65 0.94. 101.17 0.20! 82.98 1.04 7.24 0.14. 94.30
24:00 2.01 91.67 0.38, 92.86 1.07 95.52 0.30! 88.87 0.33 49.85 0.17. 85.99 0.63 -22.83 0.13 92.38

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 032 30.91 0.15 88.78 0.28] 95.17 0.15 84.53) 0.13 39.50) 0.12] 91.62 0.10 67.47 0.12 86.50) 0.24 61.05
2:00 023 4673 0.15 89.17 0.29) 55.86 0.17 85.82) 0.08 47.68 0.13) 93.35 0.11 66.97 0.11 87.60) 0.19 62.93
3:00 0.26 63.38) 0.14 90.02 0.40) 55.64 0.16| 85.68 0.06 65.94) 0.14) 93.74 0.09) 71.33 0.11 87.61 021 71.30)
4:00 0.25 69.47) 0.12 91.97 0.65 60.65 0.18] 86.96) 0.08 74.35 0.16) 93.10 0.07] 71.11 0.11 86.30) 023 68.83
5:00 037 69.36) 0.10 92.20 0.64) 47.91 0.15 87.05) 0.08 35.26] 0.15) 92.62 0.10 69.40 0.10) 84.68 023 65.63
6:00 036 79.27) 0.09 88.40 0.37] 43.08 0.15 86.52) 0.11 8.88) 0.14) 91.28 0.07] 76.37 0.09 84.67) 0.17 62.06|
7:00 077 89.62 0.20 87.79 0.49) 66.96 0.19 84.52) 0.26 79.13 0.18) 92.45 0.19) 75.25 0.14] 85.14) 021 79.27)
8:00 091 83.71 021 86.11 0.65 76.66 0.21 83.62) 039 87.46) 0.18) 91.70 033 85.26 0.16| 82.86) 0.26 82.27)
9:00 0.47 101.12 022 88.09 0.99) 55.82 0.18] 82.30) 031 58.77) 0.15| 96.87 0.54) 92.17 0.16| 85.56) 031 71.76)
10:00 055 107.25 023 87.85 0.93 47.26 0.15 83.10 0.41 75.81 0.15) 96.20 0.57] 100.57 0.15 86.07) 035 65.31
11:00 032 94.80) 0.22) 88.33 0.85 59.01 0.17 85.53) 0.49 76.43 0.13) 98.06 0.44) 100.40 0.15 86.43) 033 65.20
12:00 0.42 112.69 0.19) 86.83 0.75 54.60 0.14] 85.76) 0.45 71.59) 0.12| 97.86 0.45 107.42 0.15 86.34) 033 76.76|
13:00 0.61 102.13 0.21] 86.22 0.62| 66.04 0.18 84.80) 036 77.29) 0.13) 98.46 0.28] 84.24 0.15 85.53) 037 66.39
14:00 058 96.25 0.20 87.81 0.51] 55.40 0.19 83.87) 031 90.48] 0.13) 96.27 0.26] 87.20 0.16| 84.87) 038 59.96|
15:00 0.29 151.29 0.22) 89.46 0.69) 85.81 0.17 84.13) 0.42 94.21 0.12| 98.37 031 114.52 0.15 88.61] 034 74.03
16:00 0.44 -178.41 0.21] 90.59 0.81] 66.31 0.19 86.84) 0.43 80.17) 0.11] 100.12 0.18] 126.68 0.14 88.28) 039 78.70)
17:00 0.40 160.53 0.22) 90.28 0.74) 64.22 0.17 88.43) 0.45 84.69 0.11] 104.32 0.27] 108.59 0.14 90.51] 0.45 78.80)
18:00 034 99.98| 0.20 91.85 0.94) 85.82 0.19 85.66) 055 74.20 0.13) 98.14 0.48] 81.70 0.15 87.01] 0.47 80.71
19:00 1.27 77.63 0.24) 86.71 0.65 74.23 0.23 79.71] 0.80 57.57 0.23) 91.32 0.61 87.02 0.19 86.09) 053 73.35
20:00 1.59 83.56) 0.20 86.24 0.98] 107.42 0.26| 81.70) 074 48.56 0.21] 92.65 0.65 85.17 0.17 85.85) 054 75.08]
21:00 1.21 69.92 0.17] 84.50 0.20 113.98 0.23 83.43) 0.66 49.49 0.20 92.92 0.48] 91.69 0.16 85.90) 053 72.90)
22:00 1.05 66.91 0.17] 84.28 0.43 131.53 0.19 81.15) 055 51.09 0.17] 91.19 0.40) 97.76 0.15 85.93) 051 72.73
23:00 0.81 58.56) 0.17] 84.48 0.60) 112.26 0.17 81.41] 0.41 36.93 0.14) 90.73 031 80.47 0.13 85.40) 0.41 76.01
24:00 0.45 48.66 0.15] 86.04 0.21] 87.08 0.14 80.85| 023 35.71 0.13] 90.25 0.22 79.43 0.12 85.70) 025 61.75
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 9.89. -12.18 5.44. 90.82 9.69. 106.64 1.29 93.05 2.65 151.77 0.44. 91.14 3.81 -60.97 0.59! 88.07
2:00 9.74. -15.75 5.55 90.61 8.10: 107.35 129 92.80 4.62 -163.19 0.31 95.17 3.86. -69.12 0.54. 87.45
3:00 9.56 -14.81 5.69. 90.25 7.93 114.16 135 92.10 7.83 -144.76 0.42 96.32 3.76. -66.96 0.56 87.05
4:00 10.08] -12.30 5.50 89.18 7.44 121.63 1.47 91.89 9.53 -125.81 0.50 101.97 3.76 -70.66 0.58 87.80
5:00 9.92 -11.52 6.21 93.43 6.57 119.10 1.58 90.04 9.70 -124.14 0.94 98.00 2.45 -61.09 0.52 88.84
6:00 9.10: -13.35 6.46. 90.64 5.49. 117.64 1.64 90.50 10.47 -120.92 0.80! 97.13 2.46. -65.30 0.58 88.75
7:00 7.59. -11.81 5.39. 85.54 10.70¢ 137.29 0.96. 90.73 9.97. -146.31 1.06 101.37 1.24 133.15 0.58 88.47
8:00 8.16 -14.19 4.08 94.81 10.10] 127.30 1.23 95.32 7.10 -154.55 0.32 131.52 0.61 -148.29 0.48 90.10
9:00 8.59 -13.94 2.83 90.11 8.56 128.91 1.00 95.01 3.53 -58.73 0.80 95.90 0.46 65.11 0.42 89.27
10:00 8.42 -9.92 4.64 89.94 10.98 122.06 1.09 92.04 4.61 24.45 1.47 90.81 2.02 98.50 0.42 88.58
11:00 9.35 -17.36 2.96. 83.85 13.09: 114.23 0.74. 91.76 5.62 21.57 0.56 86.00 1.22 -123.69 0.31 87.10
12:00 8.21 -15.82 3.25 82.21 15.16! 112.64 0.58 88.81 3.61 45.44 031 -82.37 137 -168.06 0.28 84.67
13:00 7.09! -17.55 4.73 88.98 14.89: 122.22 0.86. 95.19 5.73 -169.29 0.25 141.29 1.41 153.96 0.35 84.69
14:00 9.62 -17.82 3.89 102.39 9.52 105.96 0.87 100.63 4.57] -66.70 0.02 -98.68 1.84 -21.84 0.35 89.55
15:00 9.87. -14.45 4.24 96.61 10.55 105.91 0.98 96.38 6.27. -73.11 0.14 80.34 178 -15.28 0.39. 89.05
16:00 9.60! -15.06 4.63 95.93 10.34. 102.81 0.61 95.41 7.00! -71.03 0.36. 82.67 2.39. -14.69 0.41 89.85
17:00 8.96. -15.74 4.96 105.31 11.14 101.88 0.86. 97.57 7.91 -59.01 0.78. 88.57 2.60! -42.40 0.42 90.35
18:00 8.41 -17.10 3.26 107.30 10.92 103.94 0.62 93.50 3.58 -68.08 0.18 70.11 1.76 28.12 0.37 89.53
19:00 9.10 -13.02 3.23 112.33 12.53 82.24 0.93 93.52 6.50 -73.68 0.20 28.61 3.36 -32.26 0.43 93.44
20:00 9.19. -13.73 1.82 115.00 12.23 87.15 0.76. 94.17 9.62 -48.26 0.41 67.96 4.27 -23.35 0.44. 91.42
21:00 8.42 -14.51 4.10 97.35 13.68 92.59 1.03 92.69 6.52 -18.67 0.28 -14.50 3.68. -39.80 0.44. 90.75
22:00 8.64. -11.13 4.72 95.28 12.07: 98.20 117 90.28 5.15 -11.28 0.21 0.71 3.65 -58.85 0.48 88.91
23:00 8.71 -12.42 4.51 88.08 11.82 106.52 1.07 91.38 2.62 -125.29 0.36 -15.71 2.98 -50.84 0.54 86.67
24:00 9.08 -13.98 5.68 87.70 10.08 118.86 135 91.45 2.35 -155.06 0.19 27.45 2.64 -46.80 0.54 86.15

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 6dulo(%) [A lo(%)[A 6dulo(%) [A 6dulo(%) [A 6dulo(%) [A 6dulo(%) [A 6dulo(%) [A

1:00 1.77, 110.74 033 95.15 1.41 54.37 0.22 91.04 0.78 118.29 0.13 90.40 0.66 -25.82 0.19 93.96
2:00 173 104.98 0.35 94.38 2.04 49.16 0.26 90.45 0.83 99.21 0.16 90.15 0.45 -26.71 0.19 96.08
3:00 177 105.65 0.35 93.78 2.08. 56.89 0.23 90.93 0.46 116.17 0.14/ 86.46 0.65 -9.28 0.18' 95.58
4:00 1.97 107.97 0.35 92.26 175 60.01 0.22 92.63 0.60! 91.05 0.21 88.80 0.51 8.65 0.15 98.00
5:00 1.89 104.68 0.28 92.74 138 66.67 0.23 89.39 0.99! 78.71 0.27. 88.91 0.56 27.18 0.12 99.08
6:00 1.60 109.24 0.29 93.11 1.61 64.53 0.23 87.80 0.45 77.74 0.29 89.38 0.49 51.10 0.16 99.86
7:00 2.10 103.36 0.33 91.98 0.80 48.71 0.26 87.76 1.14 76.03 0.25 86.70 0.82 83.89 0.20 94.86
8:00 1.84 92.88 0.32 93.67 0.98 55.51 0.17. 87.18 135 64.86 0.20! 84.80 0.89. 85.34 0.19. 92.80
9:00 2.02 94.88 0.30! 91.10 1.28 127.29 0.14. 86.44 171 61.77 0.17. 80.46 0.70! 86.09 0.15 93.38
10:00 1.89 83.75 0.25 92.59 1.07 122.04 0.20! 89.46 113 65.63 0.19. 77.76 0.44. 84.66 0.21 92.54
11:00 1.28 83.36 0.16 92.26 0.65 155.66 0.18 89.06 112 90.06 0.08 69.62 0.39 113.41 0.14 91.37
12:00 1.20 101.63 0.15 91.27 1.16 165.10 0.15 87.19 1.63 100.67 0.16 87.01 0.42 111.75 0.18 90.52
13:00 2.20 109.50 0.23 95.89 175 105.72 0.18. 84.41 1.50 91.77 0.15 87.43 0.63 96.80 0.19. 89.58
14:00 1.44 100.88 0.28 95.44 1.53 91.87 0.12 88.37 0.92 72.26 0.11 83.49 0.38 75.92 0.14/ 93.88
15:00 133 102.05 0.28 99.20 1.70 88.82 0.13 86.68 1.37 77.40 0.14 81.40 0.57 80.75 0.20 93.80
16:00 1.56 103.95 0.26 95.48 1.57 85.80 0.13 90.13 0.83 66.91 0.16 83.83 0.42 71.61 0.22 93.99
17:00 1.64 101.18 0.23 98.45 1.51 76.87 0.14 86.00 0.78. 41.63 0.20! 87.66 0.14/ 135.67 0.19. 93.76
18:00 2.01 104.65 0.26. 95.04 1.83 77.31 0.14. 84.24 138 73.73 0.25 88.62 0.06 -157.73 0.22 92.74
19:00 1.55 85.53 0.18 99.22 0.58 44.85 0.10: 86.32 0.93 19.51 0.17. 85.06 0.98 -25.84 0.11 91.22
20:00 1.54 87.25 0.18 101.97 0.23 109.27 0.11 82.14 0.74 69.06 0.06 69.56 0.78 7.75 0.10 98.68
21:00 2.08 81.54 0.22 97.07 1.03 77.77 0.13 83.92 1.43 80.35 0.14 85.04 1.06 20.83 0.09 91.73
22:00 2.20 84.71 0.31 94.43 117 80.38 0.16. 87.12 0.84. 100.49 0.17. 88.61 123 30.88 0.15 93.35
23:00 172 80.92 0.30! 92.21 179 60.27 0.12 81.81 181 85.92 0.14/ 80.12 1.09 -18.59 0.15 93.06
24:00 1.64 91.12 0.31 93.77 174 61.54 0.14. 85.77 173 86.85 0.13 85.07 0.75 -35.66 0.17. 92.37




125

172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 021 85.46) 0.13] 89.55 023 8135 015 83.66 0.30 88.55 0.14) 91.46 042 100.00 011 86.28 027, 60.76)
2:00 011 87.41 0.13] 91.93 039 65.77 015 84.63 027 63.90 0.13) 93.40 050 88.17 011 8736 0.29 75.47)
3:00 0.14 58.34) 0.12] 89.82 058 58.84 017 84.26 0.19 5191 0.13) 92.97 045 89.64 011 86.97) 032 73.24)
4:00 0.10 18.47] 0.12] 88.38 045 81.43 015 83.47) 027 61.13 0.10 93.01 021 80.69 0.10 86.74) 032 62.56
5:00 030 53.60 0.12] 90.06 038 46.68 013 81.17) 0.16 63.78 0.09 92.90 0.03 106.66 0.09 85.87) 0.25 52.87)
6:00 037 66.77) 0.13] 91.40 029 64.67 012 84.16 0.08 47.86 0.09 94.43 0.14) 113.25 0.09 86.16 0.18 66.41
7:00 0.63 82.06) 0.16] 88.75 057, 78.41 015 83.27) 038 104.21 0.16 92.45 0.27) 86.61 012 85.60 0.16 82.92
8:00 0.57 81.47) 0.16] 89.72 071 8431 013 80.27) 0.20 108.72 0.8 91.72 058 85.57 0.14) 87.32] 017, 74.60)
9:00 0.59 82.88 0.18] 88.62 0.47) 69.94 015 79.85) 014 3717 0.13) 95.41 068 70.84 0.16) 86.75 0.16 80.54)
10:00 0.49 87.48 0.21] 89.39 043 35.83 011 72.81 0.09 -14.45 0.12) 92.66 065 73.92 0.14) 85.04 0.11] 54.13
11:00 0.47 79.06) 0.17] 90.33 030 -30.27 012 81.24) 0.27) 42.23 0.12) 98.48 055 84.12 013 89.29 0.24) 7263
12:00 0.83 84.71 0.22] 86.20 050 -3.55) 015 77.28 0.55 44.30 0.16 93.71 0.27) 3935 0.14) 86.68 031 90.66)
13:00 112 84.93 0.27] 85.83 035 -48.66 017 72.83 0.6 65.84) 022 89.10 0.62| 50.64 0.18 84.71 037, 73.60)
14:00 0.55 70.04) 0.16 86.60 0.0 92.54 013 76.92 0.21] 73.44) 0.14) 89.28 0.40 54.71 0.14) 85.72 0.19 81.18
15:00 041 84.03 0.8 87.85 0.27) 45.58 017 80.02 0.19 74.95 0.13) 91.42 031 75.71 015 85.65 022 90.44)
16:00 0.25 11121 021 87.52 079 76.74 015 7933 0.20 59.06) 0.15) 92.33 0.19) 52.83 015 85.86, 0.28 7952
17:00 0.43 102.27) 0.8 88.53 030 75.25 0.16) 8232 0.19 63.97) 0.13 94.19 0.06 102.95 0.14) 86.55 0.14) 62.70
18:00 0.28 54.88 0.20 85.61 0.8 81.03 0.19 szvsj 023 102.30) 0.13) 93.10 0.08 -107.86 0.14) 83.87) 0.24) 57.36)
19:00 0.84 53.27) 0.15) 87.13 037 -1.03] 013 79.99 0.50 6164 0.07) 92.30 0.18 55.66 0.14) 86.45 042 68.20
20:00 0.51 32.92 0.16 86.01 051 20.13 011 7771 0.75 50.94) 0.09 91.20 031 90.16 011 86.82| 0.53 75.22
21:00 0.70 56.74) 0.15) 86.89 0.56 2336 0.10 73.70 0.62 3333 0.09 92.44 034 98.15 012 8533 0.50 70.29
22:00 0.77 70.88| 0.19 87.60) 0.49 70.51; 0.16 79.26) 0.66 49.38) 0.12 9133 0.37 67.40. 0.13 85.88| 0.54 85.15
23:00 0.36, 49.38 0.18 88.61 0.46 63.42 0.16 78.71 0.36, 50.66) 0.13 89.12 0.34 63.53 0.12 82.78| 0.48, 81.52
24:00 0.46 53.60] 0.15 88.37 0.36 53.88 0.15 80.18] 0.26 80.17 0.14 89.65 0.33 89.27] 0.12 84.03] 0.31 64.29
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vodulo(A) A \ A \ A ’ A \ A | A | A Méddlo(%)|A
1:00 7.73 -9.40 5.79 88.11 9.25 119.37 1.50! 87.53 2.67 59.56 0.66 87.05 2.25 -9.95 0.53 84.44
2:00 7.38 -9.11 5.86 86.39 10.32 128.36 1.51 87.92 3.75 131.72 0.73 82.63 1.80) 7.55 0.57 83.79
3:00 7.81 -9.19 5.61 86.97 9.85 127.15 1.48] 89.92 4.38 -172.02 0.58 87.94 1.58! -16.15 0.58 84.87
4:00 8.15 -9.50 4.91 85.63 10.18 142.38 1.41 90.62 8.27 -132.45 0.39 86.42 113 -20.79 0.50 85.28
5:00 8.03 -10.42 7.44 87.68 10.51 136.81 1.66! 89.23 7.57 -120.09 0.29 68.09 1.50! 8.02 0.53 86.26
6:00 7.68 -10.47 7.06 89.03 10.68 134.46 1.64) 90.78 4.77 -144.55 0.51 84.86 2.22 15.16 0.50 84.21
7:00 7.39 -8.88 7.03 90.11 10.45 139.25 0.93 99.70 0.92 -176.72 0.52 84.37 1.82 17.29 0.50 87.78
8:00 7.23 -7.99 6.37 87.34 9.39 139.36 0.94 92.61 4.04 -39.22 0.56 91.89 0.94 5.73 0.53 87.47
9:00 6.67 -3.89 5.78 79.91 8.75 138.22 0.66 83.88 4.40 35.98 0.56 84.45 1.28] 13.88 0.53 86.82
10:00 6.18 -8.30 7.02 88.01 10.83 125.56 0.46 100.44 6.50 64.75 0.57 80.85 2.32 33.70 0.56 87.63
11:00 5.94 -9.96 6.02 90.95 14.78 126.59 034 111.97 5.78 91.75 0.90 81.58 1.91 25.05 0.48 86.06
12:00 5.36 -8.89 4.22 89.74 17.51 126.20 0.68 90.60 12.73 107.37 0.30 -34.90 2.65 66.76 0.50 82.72
13:00 5.63 -12.50 4.24 92.81 14.58 122.06 0.34 99.08 12.97 100.65 0.40 -34.02 3.87 75.12 0.47 84.50
14:00 6.31 -10.05 4.27 96.66. 14.15 124.21 031 113.10 10.66 84.11 0.19 74.72 2.05 60.49 0.40 86.79
15:00 7.62 -8.86 5.25 104.16 12.44 119.65 0.42 113.19 6.29 55.24 0.81 82.16 1.67, 0.03 0.51 90.95
16:00 7.69 -9.13 5.82 100.06 12.41 113.60 032 105.34 3.22 18.65 0.44 61.63 1.07/ -4.94 0.53 87.26
17:00 6.72 -8.85 5.36 94.35 11.62 109.86 0.54 96.64 5.85 79.34 0.17 -22.22 1.10| 49.67 0.56 88.39
18:00 7.96 -14.61 4.40 98.26 7.29 97.88 0.56 90.18 4.87 14.18 0.30 61.66 135 9.51 0.44 88.81
19:00 8.29 -10.87 2.37 120.40 10.04 85.78 0.63 94.04 9.34 -11.05 0.58 81.26 3.51 -25.49 0.48 90.09
20:00 7.77 -10.65 1.60! 111.88 10.78 92.64 033 102.95 8.17 17.41 0.58 80.93 3.34 -10.05 0.47 88.90
21:00 8.12 -8.95 2.43 107.18 9.51 96.10 0.64 9275 8.42 7.38 041 79.31 3.80 -22.91 0.44 88.54
22:00 8.74 -8.98 4.12 96.45 8.37 95.97 0.77 90.23 7.52 7.19 0.63 83.40 3.65 -32.46 0.47 88.01
23:00 9.29 -9.93 5.15 94.21 6.39 88.99 1.03 91.80 6.06 -25.17 1.06! 83.12 3.43 -38.42 0.54 86.64
24:00 9.50 -10.94 5.52 93.17 6.66 92.26 1.02 91.75 431 -37.67 0.83 83.87 3.24 -39.13 0.52 87.46
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 1.77. 69.57 0.24 94.10 2.07 59.65 0.06 80.14 1.88] 80.24 0.14 8135 0.71 11.44 0.17 91.39
2:00 2.00 73.38 0.26 94.07 2.18 73.17 0.13 85.81 1.99! 79.51 0.14 80.66 0.64 21.23 0.17 91.15
3:00 1.70! 80.48 0.27 9337 1.82 59.05 0.20 88.24 1.93 77.59 0.17 84.19 0.80 8.93 0.18 91.71
4:00 1.82 87.66 0.25 92.20 1.64) 59.74 0.23 86.37 1.70) 79.66 0.16 82.65 0.69 24.77 0.17 93.29
5:00 175 86.19 0.26 90.13 1.89) 60.07 0.21 88.86 1.69) 8535 0.13 80.47 0.58 36.88 0.16 93.03
6:00 1.50! 87.80 0.28 89.48 1.70! 60.58 0.24 87.53 1.94] 90.33 0.18 81.93 0.64 31.58 0.19 91.28
7:00 112 90.41 0.20 88.27 112 68.14 0.25 86.52 1.55 89.88 0.22 8234 0.39 34.90 0.20 91.20
8:00 1.24] 92.75 0.19 90.47 1.68] 55.72 0.22 86.18 1.57, 80.18 0.22 80.80 0.56 66.22 0.21 90.25
9:00 1.14] 87.61 0.18 89.31 2.32 50.77 0.21 8633 1.60) 70.11 0.22 80.00 0.57 65.73 0.21 89.41
10:00 1.02 91.24 0.19 88.68 2.42 59.99 0.19 88.14 2.38 73.53 0.19 78.25 0.66 66.22 0.20 90.44
11:00 1.84] 97.75 0.18 88.13 2.47 60.73 0.19 89.16 2.09 73.79 0.24 81.63 0.63 79.05 0.22 88.91
12:00 2.09 87.40 0.20 89.27 2.54 68.21 0.19 86.53 2.20 70.28 0.18 78.13 0.82 71.30 0.21 86.26
13:00 2.09 84.64 0.21 92.50 2.93 64.31 0.16 85.01 2.24 79.52 0.23 83.85 1.14] 87.83 0.19 92.73
14:00 1.66! 87.26 0.22 92.48 2.39 67.74 0.15 85.00 1.36) 83.00 0.13 8531 0.92 79.47 0.17 93.50
15:00 131 8037 0.23 94.51 1.96! 69.91 0.19 86.87 1.24] 72.27 0.16 82.19 0.84 8132 0.16 92.86
16:00 131 79.84 0.20 94.64 2.01 72.48 0.17 84.61 1.59! 69.28 0.23 81.19 0.68 70.83 0.20 94.10
17:00 1.42 86.09 0.22 93.94 2.45 75.64 0.17 8032 1.70! 83.39 0.25 83.80 0.50 46.72 0.16 94.22
18:00 1.40! 8532 0.19 94.32 1.41 63.27 0.17 81.03 1.16! 74.02 0.18 82.46 0.64 44.10 0.12 91.83
19:00 172 62.18 0.19 9531 1.56! 65.11 0.12 83.05 0.91 107.08 0.13 80.88 1.16| 9.00 0.10 91.85
20:00 2.02 60.21 0.23 94.00 1.95 71.63 0.14 84.84 1.08! 94.49 0.13 77.30 1.44] 12.42 0.13 92.15
21:00 2.06 61.38 0.15 94.60 2.01 59.50 0.11 82.15 1.48| 89.94 0.12 78.57 1.59! 0.73 0.12 93.75
22:00 1.85 64.50 0.16 96.24 1.92 67.21 0.12 82.06 0.74 98.61 0.11 78.40 1.44] -10.07 0.11 92.78
23:00 1.64] 72.62 0.13 96.93 1.64] 57.63 0.09 82.60 0.99 105.12 0.08 70.26 1.03 -1.09 0.11 89.50
24:00 1.49 73.89 0.16 94.37 1.53 49.31 0.08 83.26 115 93.09 0.15 84.45 0.84 -1.61 0.12 90.15
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Modulo(%) [A A A A Médulo(%) |Angulo(Gra

1:00 037 92.70 0.18] 85.96 071 6136 015 81.25 0.54 62.73 0.16 91.99 059 78.81 015 85.47) 0.58 78.49
2:00 0.26 97.67) 0.19) 87.37 055 37.11 017 82.57) 0.48 64.44) 0.15) 93.69 0.84) 72.61 0.14) 85.56 0.5 79.84)
3:00 0.24 118.86) 0.15) 87.65 061 4253 017 84.07) 0.48 65.97) 0.15) 92.78 088 65.23 0.14) 87.60 0.46 68.73
4:00 027 117.06) 0.16) 87.56 065 53.44 0.16) 81.96 0.30 50.54) 0.15) 92.10 054 53.26 0.14) 87.18 0.60 67.94)
5:00 0.25 139.67) 0.17] 88.14 0.60 56.51 0.16) 82.79 0.5 54.84) 0.14) 92.25 051 84.89 0.14) 86.87) 0.62, 7111
6:00 024 100.23 0.19) 87.24 0.70 68.01 0.14) 83.71 0.63 68.52 0.16 93.11 0.76) 87.97 0.14) 87.44) 0.63 7130
7:00 038 72.91 0.18] 85.38 057, 83.58 017 83.46 0.44) 87.92 0.8 93.20 0.56 101.09 0.16) 87.50 0.56 80.09
8:00 0.85 67.82 0.17] 83.90 0.76) 85.44 015 7.0 0.47 81.26 0.16 90.98 021 10831 0.14) 85.74) 0.58 78.13
9:00 1.07 57.50 0.18] 82.54 0.81 70.39 015 76.42 0.49 80.06) 0.18 91.85 0.8 68.59 0.16) 84.19 0.43 67.99
10:00 0.90 58.14) 021 84.30 114 84.79 0.16) 76.22 0.55 66.54) 0.19 94.60 0.99 75.87 0.16) 84.63 0.64 74.67)
11:00 134 68.29] 0.22 83.85 1.27 75.96 0.16 76.56 0.67 59.54] 0.21 93.17 1.03 65.59' 0.18 84.96| 0.77 65.69
12:00 133 71.22 0.24] 82.41 0.88] 70.91 0.22 78.65 0.76 56.69 0.20] 88.84 1.13 66.72; 0.21 84.93] 0.96 67.01
13:00 1.08 66.68| 0.23 85.78 0.93 78.23 0.20 81.57] 0.87 67.29 0.18 92.23 1.13 66.54' 0.19 86.76 0.70 7173
14:00 0.77 59.85 0.20 85.92 059 90.91 015 78.63 0.55 62.47) 0.16 93.03 0.80 73.57 017 86.93 0.61, 60.95
15:00 0.52 64.47) 0.16 87.80 056 92.71 013 8136 0.30 46.20 0.11 91.86 075 79.61 015 86.73 0.41] 69.14)
16:00 0.76 82.33 0.16 87.77 0.44 80.98' 0.14 79.47] 0.35 62.80 0.13 90.93 0.90 80.87 0.13 88.32| 0.50 60.57
17:00 0.86 80.71 0.18] 85.49 0.50 94.02] 0.16 81.23] 0.50 68.97] 0.13 91.66 0.76 81.59! 0.17 87.04] 0.63 61.87]
18:00 0.76 89.34] 0.14 82.85 0.22 -19.35. 0.14 81.57] 0.38 54.71 0.11 92.70 0.67 76.47 0.12 82.43] 0.53 68.86
19:00 0.74 73.00 0.15 87.35 0.56 58.75] 0.10 78.81 0.65 53.51 0.09 90.69 0.28 102.58 0.13 87.46 0.63 67.51
20:00 1.09 68.29 0.15 87.72 0.77 86.72] 0.13 79.73] 0.99 48.72 0.08 92.54 0.56 93.89' 0.15 87.60] 0.56 70.38]
21:00 1.02 67.41 0.15 86.56 0.75 87.45' 0.12 8131 0.97 56.19 0.09 92.73 0.50 102.35 0.13 85.79 0.61 7811
22:00 0.89 77.18] 0.15 84.75 0.44 76.81 0.10 79.81 0.78 50.92 0.11 90.78 0.37 110.03, 0.13 86.53] 0.51 71.05
23:00 0.47 77.64] 0.14 86.36 0.45 47.58 0.07 77.13] 0.62 37.40 0.09 86.53 0.59 104.31 0.10 84.50 0.37 50.52
24:00 0.28 73.59] 0.12 85.34 0.48 26.42] 0.10 81.44] 0.59 49.60 0.11 89.02 0.51 89.09' 0.10 82.81 0.38 44.93
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Faixa de consumo de >1000 (fase A)

e Poténcia ativa (kW) e reativa (kvar)

PA_uti|QA_uti|PA_sab|QA_sab|PA_dom|QA_dom
1:00 5.73 1.65 4.35 1.49 3.21 0.79
2:00 5.50 1.51 4.12 1.49 3.14 0.74
3:00 5.39 1.48 3.99 1.32 3.13 0.60
4:00 5.34 1.55 3.95 1.54 3.18 1.15
5:00 5.28 1.42 3.91 1.65 3.09 1.06
6:00 5.25 1.33 3.78 1.75 3.04 1.06
7:00 5.29| 1.33 3.56 1.33 2.74 0.70
8:00 5.62| 1.67 3.91 1.53 2.75 0.99
9:00 7.06 1.76 4.20 1.14 2.75 0.69
10:00 6.96 1.44 4.41 1.61 2.45 0.49
11:00 7.05 1.58 4.28 1.16 2.63 0.65
12:00 7.25 1.23 3.91 0.86 2.78 0.79
13:00 7.09 1.47 3.97 0.53 2.63 0.73
14:00 7.06 1.66 3.85 0.87 2.74 1.08
15:00 7.11 1.80 3.23 1.10 2.71 1.10
16:00| 7.06| 1.68 3.12 1.21 3.14 1.32
17:00 6.84 1.73 3.14 1.47 3.15 0.72
18:00 6.43 1.48 3.52 1.12 3.23 0.77
19:00 6.08 0.87 4.10 0.36 3.36 0.37
20:00 6.08 0.79 4.32 0.65 3.18 -0.09
21:00 6.32 0.92 4.21 0.56 3.41 0.31
22:00 6.26 0.92 4.24 0.29 3.40 0.62
23:00 6.37 1.10 4.16 0.41 3.47 1.03
24:00| 6.07| 1.48 4.00 0.97 3.49 0.93

. . A
e Tipologia das correntes harmonicas
» Dias uteis
F 22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
\
1:00 26.83 10.23 3.90 101.61 10.32 128.73 112 95.88 11.80] -125.64 0.56 90.98 4.72 168.57 0.41 95.82
2:00 25.78 10.60 4.09 100.71 9.88 130.62 1.19 96.88 12.08 -124.26 0.55 91.21 5.45 168.74 0.43 96.09
3:00 25.18 10.58 4.12 101.19 9.26. 133.76 1.20 97.82 12.83 -118.86 0.51 91.08 5.79. 171.23 0.42 96.49
4:00 24.93 11.26 4.10 101.97 8.80! 133.27 123 98.12 13.46! -113.36 0.49. 91.28 5.87. 171.94 0.43 97.08
5:00 24.57 11.06 3.92 102.32 8.55 133.11 117 97.65 13.41 -110.53 0.45 92.15 5.68 171.75 0.42 96.32
6:00 24.46 11.67 3.64 102.67 8.78 134.49 1.13 96.20 13.98] -111.79 0.45 92.28 5.12 179.36 0.40 97.11
7:00 24.48 -11.21 3.59 101.17 10.37, 133.70 1.00 97.16 12.13 -118.48 0.41 90.30 4.35 -173.29 0.34 98.25
8:00 26.47 -12.51 3.25 103.04 12.30: 116.29 0.79. 95.31 9.15 -151.42 0.44. 86.56 4.53 176.49 0.32 99.29
9:00 33.14 10.43 2.90 102.15 15.08! 111.76 0.64. 93.96 4.79 175.72 0.42 86.40 372 160.31 0.32 99.97
10:00 32.66 7.80 2.85 98.55 16.44] 114.09 0.65 91.73 6.07. 162.87 0.38, 84.45 4.84 153.36 0.29. 97.54
11:00 33.14 8.07 2.83 97.85 16.12 113.54 0.70 92.80 6.39 162.20 0.40 85.60 4.33 155.33 0.28 97.67
12:00 34.06 6.94 2.73 95.73 15.75 114.75 0.75 94.44 6.24 156.38 0.35 83.22 4.19 154.32 0.27 96.51
13:00 33.16 7.50 2.75 100.36 15.35 112.93 0.70! 94.91 6.15 -177.24 0.34. 86.42 3.43 162.93 0.28 101.11
14:00 3341 7.46 2.52 97.66 15.30: 116.34 0.68 92.70 5.89. 168.61 0.37. 86.36 3.95 158.57 0.29. 97.98
15:00 33.76 8.05 2.73 96.09 14.47 119.76 0.56 92.09 6.30 164.02 0.38 82.43 4.41 154.94 0.32 94.34
16:00 33.42 8.05 2.74 98.14 14.33 117.56 0.59 92.23 5.40 160.28 0.39 82.25 4.65 152.93 0.30 95.65
17:00 32.28 9.29 2.78 96.43 14.47 116.36 0.57 91.41 5.41 164.14 0.34 81.42 5.11 148.18 0.29 96.53
18:00 30.03 8.85 311 94.89 15.76 113.89 0.55 93.69 8.37. 175.94 0.32 83.79 4.96 139.01 0.27. 96.33
19:00 28.08 5.48 3.00! 96.37 18.27 111.59 0.40 94.79 9.29. -152.28 0.28 85.09 331 156.96 0.24. 95.33
20:00 28.07, 4.81 3.26 96.79 17.86 113.34 0.56 97.67 7.88 -109.78 0.32 90.11 2.39 154.26 0.22 98.35
21:00 29.23 5.73 3.28 98.98 16.12 112.65 0.66 95.60 10.31 -102.28 0.37 93.67 1.45 -174.49 0.25 97.24
22:00 29.03 5.80 3.58 99.90 15.06 118.61 0.82 95.84 11.11 -114.00 0.40 90.30 2.18 -178.91 0.29 99.14
23:00 29.56 7.67 3.64. 100.83 13.56 12138 0.86. 95.24 11.29; -119.43 0.42 89.78 4.05 168.24 0.33 97.25
24:00 28.27 -9.17 3.78 102.71 11.67: 123.60 1.06 95.34 10.64: -124.33 0.51 90.16 4.63 163.36 0.38, 97.13
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 1.19 108.14 0.22 90.45 0.83 84.52 0.19 86.68 0.69 138.93 0.14 92.75 0.64 132.02 0.09 100.85
2:00 1.52 114.26 0.27 90.68 0.76 67.33 0.20 86.82 0.78 136.47 0.15 89.20 0.68 121.14 0.09 99.54
3:00 1.74 120.18 0.25 91.14 0.55 57.92 0.20! 87.02 0.48 156.28 0.15 89.61 0.67. 116.70 0.09! 101.81
4:00 161 125.35 0.27. 92.21 0.53 42.67 0.20! 87.03 0.38, 137.21 0.14/ 89.79 0.68 115.68 0.09! 101.12
5:00 1.61 122.36 0.25 92.85 0.50 34.71 0.19 86.50 0.49 119.18 0.14 89.06 0.55 114.31 0.10 98.17
6:00 1.52 129.89 0.23 93.10 0.60 19.58 0.20 86.34 0.41 146.86 0.15 85.42 0.79 97.95 0.10 97.39
7:00 1.77 112.88 0.21 91.56 0.95 62.06 0.16 86.13 0.77 131.80 0.18 84.26 1.14 96.98 0.12 93.34
8:00 1.85 114.85 0.23 93.73 139 76.03 0.18. 86.74 117 119.76 0.16. 82.06 1.57 90.25 0.13 93.59
9:00 1.83 95.22 0.23 90.97 1.44 94.18 0.17. 85.67 141 113.00 0.16. 82.20 135 89.93 0.13 93.72
10:00 2.01 83.85 0.20 90.95 1.46 101.42 0.17 84.79 1.70 108.29 0.17 81.67 1.13 89.93 0.13 93.40
11:00 1.79 87.41 0.23 89.69 133 101.97 0.16 82.48 1.78 109.69 0.15 82.20 1.10 84.51 0.14 92.05
12:00 1.70 87.78 0.22 88.40 139 89.72 0.16. 82.59 179 113.91 0.17 82.27 1.17 80.75 0.14 92.68
13:00 1.27 80.72 0.24. 91.30 143 98.94 0.18. 84.86 121 121.63 0.18 84.22 114 92.86 0.15 94.11
14:00 1.54 69.68 0.23 89.34 132 97.95 0.16. 82.23 136 112,51 0.16. 84.15 0.96. 94.15 0.13 92.44
15:00 1.68 72.66 0.24 90.12 1.16 104.52 0.18 83.60 1.42 102.44 0.16 85.94 0.86 96.71 0.13 92.79
16:00 1.69 83.77 0.24 90.03 1.29 101.76 0.18 83.24 1.54 92.20 0.14 86.01 0.95 90.80 0.12 92.79
17:00 191 86.47 0.22 88.39 132 104.71 0.17. 81.34 1.55 96.01 0.13 82.69 112 93.43 0.13 90.80
18:00 1.98 81.82 0.21 89.14 1.62 106.99 0.18 83.86 134 97.55 0.11 81.36 0.96. 88.26 0.12 92.18
19:00 1.93 65.85 0.19. 89.96 2.29. 85.95 0.17. 83.49 1.04 12137 0.11 85.07 0.86. 57.18 0.14. 94.50
20:00 1.66 64.47 0.21 91.30 3.05 84.38 0.17 83.49 0.11 130.01 0.12 84.15 1.01 50.13 0.14 91.86
21:00 135 52.87 0.21 94.37 2.58 82.61 0.16 85.92 0.15 -172.10 0.10 87.56 0.70 50.92 0.13 94.28
22:00 132 44.27 0.22 93.35 2.22 88.60 0.15 87.90 0.38, -168.74 0.09! 91.95 0.26. 158.25 0.12 92.95
23:00 0.79. 76.79 0.21 92.84 1.52 84.95 0.15 86.35 0.51 174.07 0.10: 88.62 0.40! 171.93 0.11 96.40
24:00 0.98 99.64 0.23 91.29 0.91 66.86 0.17. 87.53 0.43 157.25 0.12 88.41 0.50! 159.12 0.11 95.84

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 039 78.70) 0.10 81.10 0.82 136.93 0.09 83.56 0.11 58.35 0.09) 91.59 0.34) 73.68 0.07 84.22) 0.48 83.23
2:00 030 73.34) 0.12 86.72 0.89) 133.25 0.09 79.57) 0.17 86.15 0.10 90.63 0.23 69.06 0.08 86.77) 0.45 73.83
3:00 0.28 52.47) 0.13 87.12 0.92 137.70 0.08| 78.44) 0.12 102.39 0.10 91.56 0.25 74.55 0.08 86.33) 031 66.60)
4:00 0.15 47.41 0.12 90.20 0.82 136.83 0.07 71.95) 0.13 81.72 0.10 90.20 0.24] 74.61 0.08 87.54) 0.29 70.88|
5:00 0.17 32.60) 0.13 89.76 1.02 131.88 0.07 71.95) 0.09 77.17) 0.10 90.08 0.23 63.81 0.06| 87.76) 0.28 72.20
6:00 0.15 26.37) 0.12 89.17 0.89) 13232 0.09 77.13) 0.22 78.31 0.10 91.76 0.17] 65.33 0.09 86.88) 0.25 61.48)
7:00 1.24 76.41 0.11 80.68 138 123.92 0.15 76.66) 0.42 76.58) 0.13) 86.00 0.36] 65.66 0.11 77.97) 0.66 65.98)
8:00 1.04 97.51 0.12 85.99 135 127.26 0.14] 77.82| 074 80.28) 0.12] 92.53 0.49) 91.53 0.13 82.19 0.83 73.48)
9:00 0.81 121.16 0.12 88.64 1.07 133.74 0.11 77.38 076 83.93 0.13) 91.52 0.52 83.12 0.11 84.82) 0.63 90.61
10:00 0.96 121.03 0.16 88.39 116 137.98 0.09 73.36) 078 83.24) 0.14) 91.18 0.56] 81.54 0.12 83.65) 0.63 101.34
11:00 0.89 106.11 0.14) 88.90 118 134.99 0.11 79.78) 0.66 83.90) 0.13) 92.43 0.57] 77.07 0.12 83.45) 0.63 107.30
12:00 1.04 91.82 0.15) 89.76 116 133.61 0.13 81.37) 058 82.39) 0.12] 94.39 0.59) 81.89 0.12 84.35) 072 101.84
13:00 0.87 94.08] 0.14) 90.33 1.01 138.07 0.13 84.13) 0.48 84.04) 0.12] 94.10 0.60) 87.07 0.12 85.63) 0.68 104.68
14:00 0.67 93.42 0.13) 87.18 0.98] 143.08 0.11 81.59) 0.42 84.40) 0.13) 92.82 0.65 85.02 0.11 82.09) 0.65 104.86
15:00 0.97 100.09 0.12] 88.32 0.92 147.67 0.15 82.59) 057 85.01 0.12| 92.67 0.61 79.22 0.11 83.71] 0.59 96.78)
16:00 0.99 103.41 0.13) 87.94 1.10 135.52 0.14] 82.29) 0.56 88.10) 0.11] 94.38 0.60) 79.56 0.10) 82.24) 0.67 93.40)
17:00 1.07 112.14 0.15) 88.56 1.08 131.60 0.17 80.25) 0.59 90.43 0.11] 94.38 0.60) 85.24 0.12 84.11] 0.76 90.94)
18:00 132 111.74 0.15) 87.10 1.10 127.80 0.18 79.97) 075 81.27 0.11] 92.77 0.57] 96.87 0.12 84.24) 0.66 87.76)
19:00 1.47 105.60 0.15| 90.18 0.24) 83.42 0.14 90.51] 057 84.91 0.10 95.15 0.18] 84.79 0.11 89.27) 0.48 79.74)
20:00 1.45 96.43 0.17] 87.18 0.32 69.80 0.15 90.42| 0.48 83.82 0.12| 93.05 0.38] 80.59 0.12 86.24) 0.47 67.60)
21:00 1.36 106.82 0.13) 86.63 0.26] 120.94 0.12 93.88) 034 75.89 0.10 92.54 0.40) 84.75 0.10) 86.67) 039 75.08)
22:00 0.66 94.58] 0.10 88.63 0.46| 121.64 0.12 95.85| 037 96.39 0.11] 89.88 0.46| 67.96 0.09 84.78) 0.47 78.89
23:00 0.59 90.77 0.08) 89.20 0.45 105.85 0.14 92.03 0.28 78.72 0.10 89.96 0.45 69.64 0.07 85.05| 0.42 75.40)
24:00 0.40 80.47 0.07] 85.78 0.56] 136.10 0.11 83.54) 0.16 37.98) 0.09) 90.35 0.38] 73.08 0.06 83.26) 0.44 79.46)
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 20.87 -10.66 3.56. 98.92 8.66 109.41 0.54. 94.94 14.10¢ -144.16 0.43 85.87 6.22 148.95 0.26. 93.65
2:00 19.75 -10.20 3.90! 99.20 8.04. 109.64 0.64. 99.32 14.33 -144.96 0.48 87.06 6.73 150.57 0.28 94.22
3:00 19.10¢ -10.58 3.82 98.97 7.52 107.54 0.65 99.43 13.99! -141.11 0.53 86.18 7.37. 149.82 0.21 93.98
4:00 18.91 -11.54 4.33 98.36 6.92 104.32 0.74 98.28 12.90] -134.46 0.52 87.01 6.78 155.73 0.27 91.91
5:00 18.79] -12.40 3.48 100.00 7.60 104.04 0.61 99.50 12.60] -137.93 0.49 88.03 7.55 158.48 0.27 90.93
6:00 18.14! -12.53 3.29. 103.44 7.35 112.62 0.85 94.59 12.87: -133.69 0.55 87.75 6.96. 164.70 0.26. 90.77
7:00 16.83 -9.90 4.75 97.56 7.59. 123.89 0.85 98.37 11.05 -136.55 0.48 84.25 5.48 169.09 0.23 94.42
8:00 18.49! -10.04 3.45 102.75 8.70. 117.97 0.54. 95.51 8.29. -124.00 0.40 84.96 2.24 173.47 0.27 93.97
9:00 19.70] -9.24 2.22 86.31 11.69] 121.54 0.44 86.69 8.39 172.47 0.32 82.25 4.08 130.95 0.24 91.22
10:00 20.74 -8.58 1.95 78.44 12.84/ 118.23 0.56 85.51 9.60 171.53 0.29 78.10 4.62 139.53 0.18 90.03
11:00 20.04 -6.60 2.06 81.86 13.59; 125.66 0.70! 86.43 10.03 -174.48 0.33 78.00 3.79. 127.08 0.19. 88.49
12:00 18.34/ -5.15 1.57 63.27 14.99 124.53 0.76. 88.50 14.15 167.28 0.22 77.33 5.47. 127.65 0.20! 89.95
13:00 18.49! -3.98 311 84.98 13.15 119.84 0.84. 89.68 10.89: 17833 0.18 79.84 3.74 128.93 0.24. 94.62
14:00 17.87] -5.02 2.14 84.34 12.88 123.40 0.51 93.04 8.13 -170.85 0.33 87.23 2.83 135.29 0.24 92.02
15:00 14.97 -6.18 172 66.99 14.02 129.16 0.31 109.95 15.97] 167.73 0.46 85.29 5.54 144.75 0.26. 82.65
16:00 14.49 -7.37 1.97 69.50 14.13 126.23 0.61 92.90 17.17 171.94 0.46. 84.98 6.75 142.08 0.30! 85.75
17:00 14.75 -11.11 2.44 75.70 12.32 118.42 0.61 96.04 16.66 173.71 0.30! 82.88 6.50! 137.74 0.35 88.12
18:00 16.47] -7.06 1.84 72.12 12.82 112.54 0.56 98.16 13.68] 178.76 0.17 88.77 5.87 139.10 0.31 90.80
19:00 19.17] -1.64 1.74 69.93 15.08] 119.41 0.23 111.10 16.31] -168.32 0.33 88.17 4.21 139.24 0.24 90.49
20:00 20.28 -2.63 2.51 83.31 15.56 116.92 0.23 128.72 16.36 -159.74 0.25 85.09 2.74. 159.08 0.24. 89.92
21:00 19.60! -1.03 2.39. 79.65 13.59! 11111 0.06! 81.48 12.89! -146.69 0.24. 81.83 2.05 -151.63 0.24. 90.41
22:00 19.88 -0.89 2.12 84.66 12.24 113.49 0.10: 123.85 13.67: -154.40 0.23 82.74 3.49. 173.48 0.22 87.66
23:00 19.59] -2.42 112 77.36 11.45 117.33 0.27 95.52 14.80] -155.54 0.25 86.69 4.83 158.85 0.27 88.95
24:00 18.90 -5.36 2.47 90.72 10.01 113.14 0.54 91.87 12.07] -160.63 0.42 85.67 6.35 148.50 0.31 89.10

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 0.95 156.98 0.16 90.24 2.25 -6.35 0.19 81.91 0.60 146.56 0.10 83.55 0.51 117.30 0.16 97.07
2:00 132 155.50 0.18 90.21 2.43 -6.84 0.21 83.88 0.64 133.50 0.14 84.56 0.41 120.03 0.15 96.00
3:00 1.88 133.43 0.21 92.27 2.07. 4.03 0.18. 84.08 0.78 14491 0.10: 77.97 0.42 140.06 0.16. 97.69
4:00 1.87 137.27 0.18 94.53 1.84 16.11 0.18 84.19 0.80! 12191 0.11 78.89 0.29. 171.88 0.16. 96.65
5:00 2.34 141.22 0.18 95.30 2.03 3.38 0.17. 83.12 1.00 109.50 0.09! 73.95 0.33 173.98 0.17. 97.19
6:00 1.74 148.24 0.18 93.93 211 14.72 0.19 85.18 135 113.42 0.09 75.84 0.34 115.50 0.16 97.17
7:00 2.03 114.55 0.20 89.39 1.57 18.84 0.19 87.69 1.60 135.88 0.14 82.94 1.55 96.48 0.14 92.07
8:00 2.07. 75.99 0.19. 90.05 2.34 71.73 0.20! 88.96 1.04 120.37 0.10: 72.63 1.59 92.83 0.11 96.25
9:00 3.14. 80.65 0.18 86.98 2.96. 67.88 0.16. 85.21 1.85 97.27 0.15 79.04 1.53 88.86 0.14/ 95.96
10:00 3.10: 68.40 0.19. 88.19 3.56 88.38 0.12 84.11 2.21 100.01 0.18 81.70 1.84 73.51 0.17 93.23
11:00 3.20 62.86 0.21 86.92 3.37 94.84 0.13 82.93 1.87 109.69 0.16 79.24 1.15 71.97 0.20 93.84
12:00 3.30 82.56 0.19 83.04 241 91.18 0.12 79.20 2.14 105.28 0.17 81.80 1.83 62.64 0.21 92.36
13:00 2.75 78.21 0.18. 83.92 0.84. 70.30 0.16. 79.59 172 77.16 0.22 79.34 171 79.19 0.20! 88.46
14:00 3.59. 88.83 0.17. 83.59 1.54 18.82 0.10: 80.68 132 83.97 0.21 82.13 1.86 86.88 0.19. 91.07
15:00 4.08] 88.58 0.18 82.70 1.46 28.50 0.12 76.46 1.45 104.26 0.21 84.17 2.26 84.89 0.22 92.74
16:00 4.10] 103.63 0.17 82.66 1.46 25.18 0.17 82.32 1.60 110.03 0.26 86.57 2.20 87.33 0.20 95.34
17:00 4.11 108.79 0.16. 82.80 136 16.17 0.07 68.36 1.63 113.19 0.26 84.30 1.77 87.64 0.18. 91.98
18:00 3.86. 97.70 0.13 81.12 213 31.08 0.12 77.44 118 142.50 0.17. 83.53 114 98.88 0.13 92.60
19:00 2.89. 61.79 0.16. 91.63 372 68.00 0.15 81.80 0.56 148.91 0.13 85.59 135 71.10 0.17. 98.35
20:00 2.86. 56.56 0.19. 91.95 3.58 67.58 0.16 85.03 0.37 80.57 0.09 80.87 133 76.42 0.17 96.75
21:00 2.56 25.11 0.23 91.52 3.60 71.99 0.19 86.03 112 108.84 0.08 77.42 1.01 62.38 0.20 96.84
22:00 2.55 5.71 0.20! 90.65 3.86. 81.99 0.17. 89.09 138 146.29 0.10: 80.69 0.24. 121.98 0.17. 89.78
23:00 1.08 -0.65 0.19. 88.96 3.89. 83.84 0.16. 83.70 1.20 146.47 0.07. 76.35 0.31 112.29 0.17. 93.16
24:00 0.40! 107.48 0.19. 92.65 2.34 44.68 0.21 82.05 0.98 160.36 0.08 74.44 1.04 87.79 0.16. 92.52
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172 Harménica 187 Harmbnica 197 Harménica 20° Harménica 212 Harménica 222 Harménica 23¢ Harmbnica 242 Harmbnica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 0.98 101.63 0.14 75.06 0.99 113.97 0.06 69.60 0.14 34.92 012 89.82 0.56 66.60 012 86.36 0.40 71.93
2:00 0.61 35.16 0.18 76.71 1.28 77.57 0.04 73.94 0.20 61.24 012 93.13 037 54.66 013 84.66 0.50 68.10
3:00 0.30 4191 0.18 82.60) 111 83.80 0.03 45.44 018 57.53 011 90.66 046 64.93 014 8635 0.41] 64.33
4:00 0.88 25.70 0.19 82.96 088 86.51 0.03 41.65 0.07 -14.09| 012 90.66 072 61.56 012 85.45 0.41 60.91
5:00 0.78 38.80 0.20) 83.03 0.90 95.60 0.04) 59.41 0.05] -105.71 0.10 91.79 0.80 56.56 013 87.34 0.66 69.86
6:00 1.20 46.20) 0.17 79.03 087 99.85 0.04) 55.01 0.09 52.81 0.11] 9155 081 65.33 012 85.07) 0.56 67.76)
7:00 173 83.23 0.18] 80.50 1.07] 127.08 012 7046 0.29 83.81 0.13) 89.35 .00 67.82 012 80.38 1.04 64.83
8:00 1.20 116.90 0.14) 87.46 1.18] 129.17 013 8111 0.70 77.99 013 91.89 084 74.43 012 82.48 0.87 66.31
9:00 174 117.81 0.18] 86.19 1.18] 114.69 011 72.49 0.91 79.41 015 9116 089 73.55 013 85.67 0.83 78.54
10:00 2.04 113.43 0.20 88.30 1.39) 124.39 0.06) 47.47) 0.83 83.27) 0.15) 93.17 083 75.89 0.14) 85.83 0.93 104.08)
11:00 1.62 102.00 0.19) 91.66 1.16) 139.45 0.08 66.06 0.89 86.13 0.16 95.80 0.77) 73.68 0.16) 85.90 0.91] 86.20
12:00 271 104.59) 0.22] 86.27 1.23 137.90 012 7136 0.76 85.64) 0.17) 91.96 1.00) 69.54 0.16) 8138 1.04 93.49
13:00 2.57 94.37) 0.20 81.48 0.92 129.82 015 72.46) 0.82 76.97) 0.16 87.58 1.18] 72.08 0.6 80.78 1.07 88.40
14:00 2.26 96.53 0.15) 78.38 1.25 114.44 013 7538 0.45 76.96 0.15) 85.02 097 68.94 0.14) 76.44) 1.06 87.70
15:00 2.53 117.18 0.19 81.20 1.04] 124.58 013 72.20 037, 77.01 0.17) 89.54 0.80 64.68 0.14) 7536 1.24 83.46)
16:00 2.23 106.63 0.19 81.08 131 113.87 0.19 76.86 0.56 79.84) 0.8 89.11 0.99) 70.69 0.14) 75.91 1.05 8031
17:00 2.65 102.08) 022 80.24 153 104.91 0.18 74.26 0.74 89.10 0.17) 90.19 0.74) 7431 0.14) 76.17) 1.09 8232
18:00 211 126.39) 0.8 78.13 011 139.59 023 76.93 0.73 92.25 0.14) 90.99 0.67) 79.80 013 76.09 0.97 84.79
19:00 1.61 90.93 0.8 86.72 1.22 48.95 0.19 87.98 0.57) 90.14) 0.12 96.86 023 70.06 0.09 86.69 0.52, 72.90
20:00 1.53 8035 0.13) 87.81 1.39) 76.30 015 92.16) 036 106.20) 0.14) 94.78 038 63.89 0.07 91.24) 0.5 78.18
21:00 2.54 72.79] 0.13] 87.61 1.57] 81.31 0.15 89.00] 0.49 101.21 0.12 95.87 0.41 19.45 0.09 84.36] 0.56 92.50
22:00 1.98 69.44] 0.10 78.57 1.05 102.33 0.11 85.36) 0.47 104.17, 0.12 93.23 0.60 38.22 0.09 84.50 073 89.24
23:00 2.00. 56.14| 0.12 82.26 1.15 88.81 0.10 86.97| 0.36, 85.88| 0.12 91.35 0.79 60.03 0.11 84.51 0.71, 80.70|
24:00 114 73.46] 0.11 77.34] 1.06| 97.00° 0.12 72.79 0.54 64.78] 0.11 90.46 1.02 74.79 0.09 82.38] 0.46 47.16
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vaddlo \ A \ A ’ A \ A | A | A Méddlo(%)|A
1:00 16.98 -6.69 2.18] 85.74 6.47) 103.97 0.60) 89.89 331 -168.09 035 8171 2.50 128.47 0.26 86.37
2:00 16.58 -6.77 2.57 85.99 6.13 105.69 0.56 88.87 4.16 -158.80 0.34 81.96 2.82 132.59 0.22 86.49
3:00 16.46 -5.87 3.09 89.13 5.71 106.66 0.64 90.57 3.66 -152.98 0.39 83.55 2.68 128.86 0.22 89.03
4:00 16.76 -9.28 235 87.72 431 104.64 0.62 91.15 4.06 -144.11 0.33 84.45 2.44 139.09 0.23 89.05
5:00 16.22 -8.27 2.22 89.96 4.79 104.07 0.63 90.83 4.15 -142.23 0.33 82.92 2.47 143.04 0.22 89.57
6:00 15.95 -8.40 2.62 90.02 4.86 108.06 0.65 87.78 4.25 -144.39 0.24] 84.43 2.53 148.54 0.20 89.12
7:00 14.24 -6.86 2.85 88.58 5.44 121.99 0.75 86.32 4.18 -165.03 0.23 78.95 2.20 141.54 0.17 85.07
8:00 14.40 -11.41 2.56 89.49 6.70 112.07 0.61 85.45 4.05 -172.64 0.29 78.61 2.62 140.98 0.20 86.96
9:00 14.23 -9.66 132 88.85 7.19 111.04 0.38 83.14 3.57 -173.34 0.28 83.67 2.67 146.18 0.20 91.04
10:00 12.61 -7.84 1.63 83.62 7.97 112.48 0.27 86.80 4.35 168.22 0.28 86.46 4.09 131.96 0.21 92.16
11:00 13.62 -7.93 1.87 83.24 7.79) 110.29 0.34] 81.90 3.73 169.75 0.21 77.51 3.76) 12535 0.17, 86.59
12:00 14.34 -9.06, 1.45 75.71 8.00 113.14 0.59 88.59 3.05 -179.06 0.23 88.04 3.48 134.38 0.14 88.94
13:00 13.61 -7.20 1.68! 74.27 8.77 109.15 0.56 86.82 2.01 -165.31 0.29 83.41 4.10 137.78 0.17 93.66
14:00 14.39 -9.69 1.92 80.08. 8.08 109.98 0.51 88.11 2.37 -173.25 0.29 85.95 3.83 153.76 0.16 82.72
15:00 14.32 -9.69 1.89) 76.48 8.70 112.40 0.53 81.41 2.69 -177.97 0.24 83.44 4.02 148.44 0.20 86.89
16:00 16.68 -8.22 2.60) 83.72 8.42 109.50 0.45 84.61 3.06] -170.03 0.11 54.10 2.39) 154.47 0.17, 88.68
17:00 16.60 -4.98 2.37 83.72 7.96 114.67 0.47 89.12 3.46 -173.50 0.10 77.50 1.78] 163.66 0.16 87.59
18:00 17.07 -5.54 2.05 81.80 7.92 110.22 0.50 89.56 3.21 174.54 0.13 90.69 1.84) 147.34 0.16 88.62
19:00 17.81 -4.65 2.33 83.28 8.14 101.58 0.34 82.66 3.38 -173.34 0.26 82.63 2.02 142.96 0.18 84.61
20:00 16.69 -2.24 1.91 78.15 9.01 108.46 0.33 82.05 3.64/ 172.53 0.25 85.03 3.02 131.51 0.17, 84.13
21:00 17.95 -4.72 2.11 82.48 8.43 105.18 0.33 82.18 3.81 179.11 0.21 83.25 2.59) 129.44 0.18] 85.90
22:00 18.13 -8.80 2.19 83.15 7.18 102.93 0.49 88.06 3.70 -169.44 0.16 8232 2.87 141.15 0.19 87.11
23:00 18.58 -11.82 236 82.76 6.13 107.90 0.51 86.83 4.09 -166.67 0.17 76.85 3.27 143.44 0.20 87.58
24:00 18.51 -7.94 2.98 88.78 5.53 104.85 0.55 86.63 3.67 -162.70 0.33 86.42 2.79 148.31 0.24 89.73
92 Harmonica 102 Harménica 112 Harmbnica 122 Harménica 132 Harménica 142 Harmbnica 152 Harménica 162 Harmdnica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 1.23 129.85 0.11 87.94 0.88 66.92 0.10 82.62 1.08! 105.66 0.07 88.25 0.66 8335 0.10 101.48
2:00 1.46! 119.98 0.13 89.97 0.77 73.64 0.09 79.98 0.94 112.87 0.09 89.74 0.55 80.14 0.11 100.63
3:00 133 113.74 0.13 90.61 0.66! 83.58 0.09) 81.33 0.86| 110.85 0.09) 86.38 0.32 59.46 0.12 99.32
4:00 131 116.60 0.13 92.01 0.73 81.99 0.09 82.12 0.71 102.33 0.07 85.77 0.21 66.41 0.13 98.08
5:00 1.56! 118.84 0.14 92.32 0.68 89.89 0.09 81.59 0.51 96.19 0.05 81.91 0.05 122.32 0.11 99.28
6:00 1.49| 129.64 0.14 92.62 0.57 70.24 0.09 81.74 0.57 98.84 0.07 83.52 0.26 99.13 0.10 97.90
7:00 1.61 119.81 0.12 92.92 0.79 41.18 0.11 83.57 0.81 110.15 0.11 83.26 1.09! 87.81 0.09 97.23
8:00 1.95 106.38 0.14] 92.13 0.90) 54.85 0.11 84.97 0.83 115.00 0.13 82.62 1.20 84.25 0.10) 97.00
9:00 1.87, 100.24 0.12 90.18 0.93 88.61 0.12 82.68 0.69 115.20 0.11 71.90 1.10| 86.15 0.11 94.02
10:00 2.32 98.47 0.09 85.87 1.22 78.16 0.10 8173 0.66 108.42 0.13 75.32 1.37, 86.92 0.12 91.79
11:00 1.68! 84.05 0.10 80.48 1.38] 69.52 0.10 82.54 0.82 119.11 0.11 77.89 1.61 95.49 0.13 90.86
12:00 1.62 59.46 0.12 85.85 1.46! 69.36 0.08 84.85 1.00! 110.67 0.12 83.77 1.65 97.71 0.12 90.41
13:00 2.62 59.13 0.10| 86.79 1.66 83.65 0.09! 84.21 0.88] 94.38 0.11 84.55 1.58 98.86 0.11 91.63
14:00 2.61 63.43 0.09 82.57 1.94) 69.45 0.07 82.68 0.85 121.58 0.11 83.80 1.59! 104.58 0.10 91.53
15:00 2.14 63.49 0.10 88.67 2.08 67.65 0.07 84.45 0.87 130.20 0.14 87.91 1.43 106.88 0.13 94.11
16:00 1.86! 65.07 0.11 88.27 1.67, 67.06 0.10 83.35 0.76 124.68 0.11 85.75 0.98 100.42 0.14 93.32
17:00 2.00 72.53 0.11 94.00 1.34] 75.52 0.11 84.70 0.79 111.85 0.10 86.45 0.91 8539 0.12 93.81
18:00 2.06| 74.03 0.09) 95.27 167 75.80 0.08] 83.89 0.63 122.47 0.09) 82.22 0.92 69.95 0.12 91.21
19:00 1.26) 41.51 0.11 95.17 1.51 88.42 0.10 8233 0.11 -167.23 0.09 85.55 0.56 49.02 0.11 92.63
20:00 1.46! 50.22 0.12 96.65. 211 89.12 0.11 83.48 0.23 -20.08 0.12 85.25 0.78 72.38 0.10 89.67
21:00 121 51.38 0.09 95.70 177, 91.40 0.10 85.80 0.27 -114.51 0.11 82.63 0.71 80.12 0.09 93.98
22:00 0.83 50.64 0.10) 94.80 1.09! 76.52 0.10 85.27 0.46 -105.85 0.09 8538 0.48 107.33 0.10 93.20
23:00 0.72 69.91 0.11 91.12 1.05 82.36 0.11 84.42 0.42 -142.47 0.08] 87.78 0.44] 105.78 0.10) 94.35
24:00 1.01 99.59 0.11 90.77 0.88 70.43 0.11 87.35 0.48 119.34 0.09 89.48 0.56 83.15 0.10 95.23
172 Harménica 182 Harmbnica 19 Harménica 20¢ Harmbnica 212 Harmonica 222 Harmonica 23¢ Harmonica 242 Harmbnica 252 Harmonica
A A [A A Médulo(%) [A A A A Médulo(%) |Angulo(Gra

1:00 0.80 72.10 0.10) 85.12 032 84.07 011 81.80 0.47 81.95 0.12) 99.03 059 96.28 0.18 85.11 017, 53.00
2:00 0.64 67.90 0.09) 82.83 037 88.59 0.03 57.28 0.47 71.93 0.11 98.79 067, 99.09 017 78.38 0.12 76.30
3:00 0.76 74.07 0.08 83.15 041 103.62 0.02 47.48 039 78.37) 0.15) 92.10 056 85.10 0.16) 82.28 0.16 87.04)
4:00 0.87 69.34) 0.08] 82.69 039 89.97 0.02 14.65) 042 83.67) 0.16 91.41 049 85.80 0.18 85.19 013 87.19
5:00 0.97 69.94) 0.07] 80.43 0.40 67.47 0.02 3058 037, 82.17) 0.16 90.19 0.46) 65.98 019 86.16 0.23 44.43
6:00 061 71.90 0.10) 81.64 034 48.04 0.05 68.98 033 63.39 0.15) 89.86 034 62.48 017 85.17) 0.15 3.7
7:00 0.44 56.60 0.12] 85.21 056 92.19 012 7338 0.36 61.70 0.8 94.63 0.49) 84.45 0.18 83.10 0.31 47.07]
8:00 0.84 70.41 0.12] 84.65 049 116.14 015 77.28 042, 5635 0.20 93.10 051 79.90 022 84.63 039 50.79
9:00 0.84 73.88 0.12] 85.52 037 114.41 022 76.41 0.55 68.70 0.17) 90.06 042 83.56 021 81.90 035 58.50
10:00 0.57 61.59 012 83.64 0.62] 100.38 017 75.72 0.69 78.19 0.19 89.54 0.24) 91.63 022 80.27) 036 71.27)
11:00 073 66.83 012 79.45 0.77) 85.99 0.19 7786 0.84 72.91 022 89.94 035 67.95 0.19 76.61 0.45 79.05
12:00 0.86 74.60 0.11] 81.23 0.57 85.16. 0.16 73.69] 0.93 72.38] 0.19] 89.32 0.42 83.07 0.20 74.71 0.40 86.55
13:00 1.19 82.28 0.11 85.10 0.69 84.78 0.18 78.76 0.84 79.62 0.18 93.60 0.33 102.26 0.21 77.58 0.48 85.98]
14:00 1.29 7951 0.11 84.25 088 80.57 012 74.62] 0.62 80.23 021 90.64 0.49) 99.11 0.19 78.62] 0.58 84.70
15:00 1.01 69.67) 0.13 84.30 079 72.11 017 79.93 0.54 71.02 022 91.52 0.60 100.30 0.20 79.60 0.40 85.09
16:00 0.96 72.72 0.10 83.19 0.60 74.57 0.14 82.04] 0.38 67.50] 0.20 92.99 0.30 87.64 0.13 72.00 0.32 76.69
17:00 0.89 62.76 0.10 83.95 0.66 89.58' 0.17 84.49] 0.50 62.44] 0.17 96.31 0.40 69.03' 0.17 82.12 0.23 81.16|
18:00 1.16 61.65 0.12 85.65 0.71 73.59 0.19 82.09 0.65 67.57] 0.19 93.20 0.53 76.98 0.18 81.71 0.30 77.31
19:00 1.25 70.43 0.13 89.42 0.37 95.90' 0.13 81.04] 0.51 85.88] 0.17 92.03 0.37 39.46/ 0.14 79.84] 0.15 91.35
20:00 1.49 75.28 0.16 89.16 0.57 90.84/ 0.19 82.70 0.51 95.15 0.21 91.26 0.38 57.10° 0.20 80.89 0.27 90.56
21:00 137 83.19 0.15 90.28 0.42 104.61 0.13 84.63] 0.41 95.10] 0.16 93.67. 0.40 89.45' 0.15 83.38] 0.18 100.31
22:00 1.20 84.59 0.13 87.99 0.19 60.85' 0.16 84.14| 0.45 67.65 0.12 95.75 0.27 84.53 0.12 78.25] 0.13 82.78
23:00 0.79 87.10] 0.13 88.48 0.04 -52.08 0.16 79.58 0.59 61.47] 0.14 93.19 0.40 79.14 0.14 78.84] 0.15 82.42
24:00 0.58 80.13 0.10 86.55 0.11 102.21 0.12 78.30 0.53 53.41 0.14 94.82 0.48 89.60 0.15 82.50] 0.19 61.05
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Faixa de consumo de >1000 (fase B)

e Poténcia ativa (kW) e reativa (kvar)

PB_uti|[QB_uti|PB_sab|QB_sab |PB_dom |QB_dom
1:00 2.83 0.72 2.40 0.83 2.45 0.57
2:00 2.88 0.75 2.67 0.92 2.23 0.43
3:00 2.81 0.71 2.47 0.92 2.19 0.36
4:00 2.77 0.75 2.32 0.77 2.22 0.46
5:00 2.68 0.68 2.31 0.69 2.30 0.62
6:00 2.61 0.72 2.32 0.76 2.21 0.53
7:00 2.61| 0.76 2.33 0.83 2.18 0.74
8:00 | 3.98| 1.00 2.50 0.73 1.96 0.59
9:00 4.57 1.15 2.48 0.73 2.28 0.99
10:00| 4.48 1.22 3.08 1.02 2.04 0.68
11:00| 4.56 1.21 3.00 1.04 2.11 0.45
12:00| 4.60 1.10 2.98 0.74 1.74 0.29
13:00| 4.37 1.03 2.86 0.86 2.20 0.53
14:.00| 4.30 0.88 2.51 0.71 2.29 0.44
15:00| 4.84 0.89 3.01 0.80 2.50 0.38
16:00| 5.05| 1.07 3.11 0.80 2.71 0.61
17:00| 4.68| 1.09 2.76 0.87 2.53 0.67
18:00| 4.19 1.10 2.89 1.09 2.82 0.84
19:00| 3.70 0.87 3.26 1.04 3.03 0.83
20:00| 3.63 0.76 3.46 1.11 3.02 0.77
21:00| 3.57 0.73 3.27 1.17 2.97 0.77
22:00| 3.37 0.81 3.28 1.00 2.98 0.96
23:00| 3.20 0.85 2.94 0.86 2.75 0.80
24:00| 2.97| 0.71 2.56 0.90 2.64 0.75

e Tipologia das correntes harmonicas

> Dias uteis

F 22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmédnica 72 Harménica 82 Harménica
(
1:00 13.13 21.49 2.35 100.30 11.46] 129.22 1.10 94.77 17.55 -123.94 0.27 97.17 5.18 -120.85 0.53 94.75
2:00 13.39 -21.51 2.77 103.08 11.16. 127.52 1.04/ 95.47 14.48 -115.48 0.28 95.94 6.67 -120.27 0.50 94.99
3:00 12.91 -20.51 2.68. 104.03 11.70¢ 128.78 111 94.73 16.46 -103.07 0.27. 96.60 8.00 -121.27 0.52 96.20
4:00 12.81 21.18 2.85 105.69 11.31 129.87 117 94.89 16.87: -93.20 0.33 94.01 8.56. -119.99 0.47. 97.46
5:00 12.26 20.05 2.25 107.97 11.59! 132.16 112 94.12 16.77: -87.33 0.30! 94.41 8.71 -115.63 0.48 97.77
6:00 12.13 23.60 2.99 100.51 11.14] 130.20 1.01 95.59 16.03 -89.15 0.36 92.44 7.72 -117.70 0.50 98.36
7:00 12.18 25.58 2.26 100.95 13.44 140.49 0.89 91.65 14.02 92.08 0.15 89.38 4.10 -154.64 0.44 95.70
8:00 18.66 -20.64 4.11 107.54 14.55 125.64 0.90! 96.22 13.71 123.27 0.42 91.48 5.44. -136.77 0.43 98.31
9:00 21.38 -18.51 4.43 106.92 13.27 119.74 0.95 97.19 14.94 13533 0.50! 90.54 6.55 -149.42 0.45 96.68
10:00 21.06 -18.95 4.41 102.49 12.40¢ 113.68 0.82 95.88 13.66 149.50 0.52 89.26 7.41 -157.05 0.42 95.26
11:00 21.45 18.80 4.73 102.92 11.72 108.96 0.80 97.73 13.06] 156.56 0.53 88.86 7.41 -162.62 0.39 95.97
12:00 21.50 18.46 4.81 104.55 12.24 115.47 0.80 98.10 10.97 147.39 0.53 89.49 7.28 -166.27 0.40 95.37
13:00 20.10 19.01 4.52 103.41 12.27 118.43 0.92 97.60 9.84. 149.03 0.49. 88.17 6.59. -166.43 0.39. 96.93
14:00 19.67: 16.33 5.27. 104.82 11.86! 118.42 0.84. 97.44 8.12 176.12 0.48 86.81 6.28 -158.65 0.44. 97.30
15:00 22.33 15.10 5.00 107.13 11.06] 112.08 0.77 99.33 5.65 134.42 0.50 91.01 5.50 -158.02 0.48 96.87
16:00 23.64 17.54 4.65 106.65 10.53 109.63 0.73 100.49 7.65 111.51 0.44 92.11 5.44 -165.58 0.45 94.98
17:00 21.91 19.25 4.25 106.42 10.45 113.61 0.73 98.24 7.70 124.63 0.44 91.92 6.68 -169.24 0.44 94.71
18:00 19.67: 21.85 4.67 105.21 10.87: 109.72 0.76. 99.76 11.52 131.98 0.40! 94.13 6.36. -154.75 0.37. 95.36
19:00 17.09! 22.33 4.28 104.23 12.25 115.63 0.43 109.71 14.96 145.47 0.31 95.16 4.86. -150.52 0.34. 97.78
20:00 16.50] 18.85 3.51 105.74 14.32 116.26 0.65 103.17 14.40] 141.57 0.28 100.61 6.34 -164.76 0.36 98.34
21:00 16.20 17.17 3.87 105.72 17.57. 118.51 0.88 100.94 18.27 137.90 0.31 101.15 7.01 -165.48 0.40 98.06
22:00 15.55 21.21 3.64 101.86 14.72 110.55 0.75 100.07 18.66 134.49 0.21 99.35 5.23 -140.43 0.42 97.42
23:00 14.78 21.01 3.77. 100.76 11.98 113.37 0.88. 95.82 16.11 134.47 0.30! 100.36 372 -106.38 0.47. 96.11
24:00 13.72 21.13 3.20. 97.83 10.54! 122.17 115 95.00 13.68 135.28 0.43 95.90 3.10. -116.57 0.56. 94.48
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 4.76] 100.51 0.47 88.09 0.37 87.87 0.34 86.40 2.29 135.56 0.13 70.89 0.86 166.18 0.15 106.45
2:00 4.30] 104.64 0.42 87.53 0.65 167.43 0.35 85.90 2.13 138.21 0.18 83.13 0.97 129.87 0.12 112.53
3:00 3.97. 105.31 0.43 87.55 1.27 178.68 0.36. 84.46 2.62 142.73 0.19. 80.21 115 106.18 0.12 108.90
4:00 391 108.70 0.44. 86.30 1.65 -162.30 0.35 85.52 2.88 140.87 0.18 82.36 1.48 97.31 0.13 102.85
5:00 4.18) 108.27 0.43 85.09 1.72 176.35 0.31 83.33 3.33 136.07 0.23 85.00 1.44 109.65 0.19. 98.95
6:00 4.81 102.20 0.38 83.71 2.02 154.35 0.36 80.92 3.52 122.53 0.23 75.30 133 101.57 0.28 99.12
7:00 6.37 86.19 0.40 82.78 2.73 162.83 0.34 86.08 4.17] 104.87 0.46 82.80 1.57 113.54 0.34 97.80
8:00 4.98 90.81 0.35 89.95 118 155.77 0.34. 87.69 3.44 100.09 0.46. 83.96 2.47. 108.66 0.35 98.33
9:00 4.23 106.91 0.42 91.06 1.50 88.17 0.43 88.96 2.41 77.52 0.44. 89.26 2.10. 118.60 0.37. 99.05
10:00 3.88 116.76 0.42 90.21 2.82 72.23 0.44 87.82 2.19 73.74 0.36 87.36 1.94 120.09 0.34 96.18
11:00 3.81 120.98 0.44 90.66 3.99 76.81 0.43 87.48 1.64 70.51 0.36 88.10 2.17 108.16 0.35 97.24
12:00 4.67 104.51 0.43 88.73 4.25 81.11 0.46. 85.73 1.95 75.44 0.42 84.39 2.50 108.58 0.36. 96.95
13:00 4.41 99.24 0.43 91.34 4.36 71.07 0.43 87.50 2.00! 97.38 0.37. 84.66 2.33 112.30 0.37. 99.79
14:00 4.52 109.39 0.47. 92.11 5.07. 81.84 0.41 86.30 191 90.67 0.47. 86.06 2.49, 107.68 0.39. 97.88
15:00 4.34 112.59 0.45 92.70 5.05 83.86 0.43 88.60 1.82 69.84 0.44 89.77 1.96 104.41 0.43 97.03
16:00 4.45 108.09 0.38 92.59 4.06 83.63 0.39 87.34 1.58 62.66 0.41 89.09 2.23 99.28 0.37 98.42
17:00 4.47 109.79 0.39. 90.78 4.29 82.53 0.32 86.05 1.59 62.95 0.37. 92.13 2.48 101.52 0.36. 97.24
18:00 371 109.23 0.38, 89.25 4.49 75.38 0.31 89.20 177 85.51 0.41 87.85 2.36. 109.94 0.34. 98.96
19:00 3.98 29.02 0.41 87.48 3.85 69.74 0.34. 85.67 2.62 106.14 0.30! 83.59 129 140.61 0.35 93.50
20:00 5.17 41.49 0.43 89.30 3.24 48.83 0.35 85.37 2.39 114.95 0.22 84.12 1.09 137.03 0.31 100.47
21:00 5.44 59.14 0.43 90.66 3.70 59.75 0.33 86.83 191 115.62 0.21 86.44 1.10 124.58 0.32 101.24
22:00 4.17 70.94 0.40! 90.29 2.19, 55.89 0.33 86.75 171 93.60 0.03 -51.76 0.50! -176.83 0.28. 99.46
23:00 3.66. 77.15 0.47. 88.68 1.86 31.98 0.30! 85.44 1.58 100.55 0.03 -40.47 0.44. -129.91 0.25 96.64
24:00 4.70 86.49 0.51 87.72 129 68.20 0.34. 83.87 111 13213 0.05 -9.14 0.09 177.79 0.26 101.84

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Médulo(%) [A A A A Médulo(%) [A
1:00 2.10 62.54) 0.41 87.35 0.77] 108.81 0.39 85.91] 1.92 92.82 0.34) 95.16 1.03 59.52 0.26| 89.52) 1.27 77.17)
2:00 1.95 47.78 033 83.73 0.55 107.02 0.32 86.80) 2.09 99.35 0.25) 91.90 0.52 54.93 0.22 86.86) 0.86 68.41
3:00 1.92 20.14) 0.29 78.89 0.82 89.06 0.29 82.47) 2.63 98.67) 0.27] 90.77 0.39) 48.04 0.23 83.12) 077 66.73
4:00 1.92 22.31 031 83.97 0.79) 91.31 0.36] 83.63) 2.66 99.53 0.34) 92.78 0.52 85.44 0.23 84.20 054 56.26|
5:00 1.96 26.13 037 85.66 0.98] 109.08 035 86.02| 2.68 102.16 0.36) 93.21 0.75 104.26 0.24] 82.13) 073 65.37)
6:00 221 39.47) 034 86.52 121 107.12 0.43 88.62) 2.28 99.34) 0.29) 89.99 0.98] 87.45 0.23 83.58 079 77.05
7:00 1.26 72.26) 038 83.18 136 76.77 0.47 94.07) 2.00 80.59) 0.31] 86.24 1.59 87.45 0.30) 87.02) 1.18 91.54)
8:00 2.05 96.83 037 85.38 1.20 94.45 0.42 89.08) 1.58 76.68) 0.38) 92.68 147 74.40 0.32 87.15) 1.01 92.15
9:00 2.17 106.34 039 81.46 127 88.22 0.42 90.95| 1.44 87.03 0.40) 90.50 114 70.91 035 88.45) 076 71.89
10:00 1.85 105.34 036 83.01 1.09 83.64 0.34) 88.73) 1.35 99.46| 0.35] 89.04 0.88] 65.34 031 86.72) 076 62.89
11:00 1.98 118.42 0.39) 82.16 0.94) 80.40 0.39 89.31] 138 95.58| 0.41] 88.63 0.90) 69.56 037 87.09) 0.82 64.73
12:00 182 107.57 0.44) 81.86 1.04 69.46 0.41 85.24) 1.54 90.81 0.42] 88.31 0.91 68.34 038 85.85) 0.95 66.07
13:00 1.94 105.73 0.41] 85.97 116 68.31 0.42 88.26) 1.70 89.20 0.39) 92.52 1.05 72.82 039 89.75) 1.01 80.09
14:00 2.00 110.43 0.36) 85.02 112 68.22 0.47 87.00) 1.66 85.67) 0.41] 90.79 122 77.92 037 88.86) 0.96 78.27
15:00 1.51 112.16 0.40) 86.96 0.93 76.31 0.40) 86.04) 137 88.41 0.38) 91.13 119 70.31 0.36| 89.49) 077 84.93
16:00 1.39 128.43 0.38) 86.06 102 71.88 039 86.82) 1.26 90.12 0.36) 93.40 0.80) 81.10 035 88.66) 051 81.41
17:00 171 122.74 0.41] 84.42 1.08 75.59 0.41 87.41] 133 88.03 0.41] 92.40 0.84) 81.18 0.40) 88.51] 0.69 84.64)
18:00 2.05 109.53 0.45) 86.93 163 74.21 0.43 88.45) 1.56 89.28) 0.43] 89.16 0.95 69.75 038 89.34) 0.89 76.47
19:00 2.85 104.39 0.41] 86.37 188 74.13 0.42 89.48) 0.85 73.97 0.42] 90.79 101 92.77 0.23 87.01] 1.37 86.65
20:00 2.85 117.61 0.41] 88.37 122 66.69 0.40) 89.98) 0.50 94.02 0.36) 91.22 101 102.33 021 88.53) 1.18 94.70)
21:00 3.02 120.82 0.40) 86.32 0.77] 69.89 0.36] 90.93) 0.96 99.68| 0.28) 90.48 1.06 102.78 0.20) 93.20 114 102.12
22:00 234 127.22 0.34) 82.85 0.90) 93.37 0.30) 95.35| 1.23 95.98| 0.34) 94.85 156 89.48 0.14 86.01] 1.06 101.92
23:00 1.95 115.65 0.33) 79.10) 0.84) 111.94 0.26| 91.50) 1.18 104.50 0.34) 92.26 1.80 73.25 0.17 86.68 1.38 103.31
24:00 2.17 75.41 0.40 86.00 111 120.04 037 84.65) 1.53 106.48 0.29) 97.90 143 53.38 0.22 96.91] 1.62 88.46)
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 12.55 -19.21 2.90! 59.79 11.90¢ 140.33 1.03 94.31 12.88 -119.67 0.15 115.67 8.84. -156.33 0.90! 87.34
2:00 13.96 -21.19 4.68 81.92 11.87: 144.56 135 96.06 11.15 -105.73 0.43 87.92 7.43 -156.06 0.88. 89.00
3:00 13.11 -21.71 431 88.05 12.47 152.83 1.69 92.97 12.52 -101.83 0.37. 90.91 9.23 -143.63 0.84. 88.88
4:00 12.12 -19.02 3.25 83.52 13.68] 147.62 1.62 92.54 13.25 -101.44 0.32 90.08 9.80 -148.04 0.90 89.20
5:00 11.83 -15.29 3.07 87.19 13.61 152.38 1.54 91.79 13.70] -97.80 0.11 102.22 9.91 -142.92 0.91 90.56
6:00 12.08! -18.47 2.29. 81.39 10.71 150.04 1.63 91.01 13.09: -94.74 0.22 85.60 8.80 -139.12 0.76. 94.12
7:00 12.33 -23.21 0.88. 89.83 8.76. 158.48 1.59 88.58 6.07. -125.24 0.14/ 88.69 6.72 151.85 0.68. 90.88
8:00 13.21 -19.64 6.14 95.85 12.52 141.66 1.18 97.31 12.38] -167.20 0.40 92.67 7.61 -171.83 0.73 92.94
9:00 12.79] -17.22 4.32 90.61 13.17] 141.14 0.79 96.83 16.24] -174.55 0.69 85.50 9.25 -167.00 0.64 90.50
10:00 16.28 -21.85 3.51 94.44 8.43 116.49 0.99 93.37 11.15 177.35 0.65 84.32 8.06 -179.08 0.53 89.65
11:00 16.09! -24.06 2.70. 88.36 8.25 113.07 0.30! 100.39 11.09: 169.31 0.52 83.07 9.16. 177.37 0.48. 90.52
12:00 15.88 -21.29 5.38 102.12 12.71 120.40 0.52 113.53 10.82 173.51 0.91 88.22 8.20. 179.42 0.54. 88.43
13:00 14.89] -19.01 3.51 91.10 13.82 130.33 0.29 145.20 14.41 165.88 0.87 91.12 8.13 164.24 0.48 94.48
14:00 12.94] -18.11 3.41 87.01 12.88 153.05 0.28 164.94 12.69] -160.55 0.84 89.92 10.23 162.39 0.63 93.48
15:00 15.60! -17.33 6.34. 102.16 11.36! 134.49 0.37. 144.80 12.87 -131.28 0.86 90.36 8.13 -164.85 0.66 97.50
16:00 16.04! -16.00 7.32 100.24 13.66 130.55 0.73 115.20 11.18; -130.38 0.70! 91.98 9.08. -160.18 0.71 95.81
17:00 14.38; -18.52 4.78 101.30 13.66 135.63 0.40 125.45 10.78 -139.22 0.60! 94.02 10.47 -147.65 0.71 92.45
18:00 15.34] -20.61 3.21 107.55 13.88] 125.28 0.45 122.27 11.15 -132.64 0.25 91.74 9.54 -141.40 0.45 91.31
19:00 17.12 -17.08 4.74 101.09 20.02 113.85 0.60 106.69 12.28] -136.00 0.32 100.36 8.71 -154.36 0.49 85.95
20:00 18.19! -19.46 6.00! 99.44 16.65 117.08 0.53 99.77 10.11 -138.05 0.33 101.01 7.08. -161.61 0.51 85.21
21:00 17.28 -17.26 5.87. 98.21 18.37 113.98 0.76. 99.08 10.91 -128.97 0.34. 90.84 6.84. -161.09 0.52 86.88
22:00 17.21 -17.27 6.48 93.40 16.41 107.75 0.89. 95.28 13.97 -106.75 0.17. 106.90 5.88. -123.86 0.55 87.62
23:00 15.21 -18.64 5.65 94.92 14.98 124.64 0.92 102.91 14.90] -121.32 0.32 89.32 5.77 -137.18 0.76 89.28
24:00 13.75 -22.67 4.52 85.92 14.52 135.43 1.06 92.20 15.84/ -131.50 0.34 100.35 6.62 -148.17 0.78 85.87

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A 5dul A 5dul A 3dul A 3dul A 3dul A

1:00 2.44 52.39 0.72 88.37 2.94 102.83 0.52 85.08 2.83 127.55 0.16 93.77 1.01/ 172.32 035 98.39
2:00 2.98 40.17 0.58 91.27 2.02 138.11 0.51 83.76 2.77 123.71 031 81.25 0.18 112.70 031 105.89
3:00 2.29) 63.90 0.58] 87.30 2.20 129.95 0.50! 83.00 3.14] 128.08 031 86.11 0.43 111.26 0.19| 108.42
4:00 1.95 64.12 0.55 86.69 2.60) 133.14 0.52 83.50 3.26] 124.50 0.34] 91.74 0.97, 117.33 0.21 108.99
5:00 2.27) 80.72 0.6, 87.65 2.10 147.21 0.47, 82.48 3.41 120.10 0.30 94.12 1.02 116.28 0.25 104.63
6:00 2.92 87.08 0.62 85.53 1.92 -172.72 0.48 80.57 3.31 131.82 0.41 87.95 0.61 90.19 0.37 95.17
7:00 4.50] 87.26 0.43 83.79 2.03 179.45 0.28 77.45 1.26 111.91 0.32 79.75 0.81 110.58 0.29 89.81
8:00 5.18. 112.60 0.43 89.10 3.12 114.70 0.30! 83.85 0.83 125.25 0.46. 84.15 2.21 115.75 0.31 100.74
9:00 6.26. 128.38 0.36. 89.00 4.97 91.25 0.40! 87.62 2.39. 73.32 0.43 87.21 335 110.30 0.29. 100.87
10:00 4.85 125.70 0.33 91.53 5.21 96.23 0.51 86.16 2.98 72.81 0.31 90.51 2.81 111.81 0.37 101.70
11:00 5.58 121.32 0.40 89.09 5.50 98.45 0.55 86.22 2.78 67.80 0.34 85.09 3.04 108.98 0.47 100.03
12:00 5.84 108.50 0.45 86.11 5.05 102.67 0.51 81.47 1.61 82.49 0.40 81.18 2.81 99.24 0.49 93.29
13:00 5.63 119.17 0.56 90.55 4.81 94.99 0.45 83.88 2.66 101.92 0.38 91.10 3.36. 109.88 0.45 103.12
14:00 7.53 104.67 0.61 92.24 3.48 84.20 0.42 83.22 375 98.04 0.50! 86.94 335 111.52 0.45 98.87
15:00 6.21 108.08 0.54 92.72 2.09 100.39 0.51 86.41 2.40 95.18 0.49 89.17 1.63 110.53 0.37 104.90
16:00 6.69 106.49 0.52 93.40 2.04 108.35 0.46 87.60 2.18 106.59 0.34 88.08 1.59 117.44 0.39 102.99
17:00 7.08! 110.42 0.49. 90.89 2.48 109.68 0.38. 89.76 2.87. 104.89 0.57. 89.45 1.44 117.28 0.29. 107.39
18:00 3.54. 109.80 0.39. 87.20 1.07 30.17 0.38. 91.51 2.10; 100.15 0.57. 84.93 143 159.54 0.25 104.07
19:00 3.87. 7.73 0.39. 89.62 2.80 90.74 0.24. 78.42 2.16. 104.11 0.51 86.49 0.42 -76.77 0.28 95.11
20:00 3.32 9.59 0.38 90.73 2.10 86.77 0.34 88.14 1.63 73.21 0.22 84.33 0.10 107.77 0.30 97.39
21:00 3.32 12.96 0.53 90.80 2.02 85.04 0.37 85.32 2.75 115.59 0.21 75.44 0.30 179.65 0.14 103.75
22:00 1.52 39.31 0.56 92.37 0.44. 55.98 0.45 86.14 3.37. 96.71 0.10: -41.51 122 -85.06 0.16. 90.52
23:00 2.59. 97.77 0.48. 93.98 0.75 75.26 0.48. 84.26 3.45 102.57 0.11 77.36 0.90! -104.42 0.34. 97.75
24:00 4.00 73.66 0.47. 89.82 2.62 61.27 0.37. 86.80 2.63 122.92 0.04. 122.01 0.79. -123.29 0.33 93.51




131

172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 1.70 27.76) 0.38] 84.40 163 108.44 0.48) 86.79 2.39 11138 0.40 95.33 013 7255 031 85.85 2.16 88.58
2:00 1.36 14.47] 0.37] 92.45 093 12061 0.44) 82.44) 2,07 104.51 030 97.73 015 161.47 036 92.11] 172 93.06)
3:00 131 14.71 0.34) 88.64 1.36) 104.08 043 84.29 232 90.56 0.26 97.30 0.99 105.70 029 86.00 1.87 92.30
4:00 1.22 12.84] 0.31] 84.93 1.64) 101.82 041 82.74) 268 87.82 0.23 94.04 1.17] 92.77 0.26) 8278 2.08 92.87)
5:00 1.20 -16.13 0.27] 92.98 1.86) 90.63 0.44) 84.66 2.84 94.20 030 91.42 1.06) 76.04 027 8033 1.70 84.48
6:00 0.82 054 0.33] 89.57 1.58] 84.72 045 84.77) 217 99.07) 033 95.28 0.90 72.20 031 83.11 134 9221
7:00 0.84 14.62 0.31] 84.18 131 62.29 039 89.08 1.41 82.77) 034 85.59 1.43 78.44 0.24) 81.11 1.45 88.71
8:00 1.48 69.86) 0.30) 84.80 1.48] 70.97 039 89.71 1.52 87.16) 0.43 87.43 1.67] 67.36 027 82.98 1.39 75.17)
9:00 238 83.60 0.34) 79.83 2.52 80.46 0.46) 81.86 1.36 84.19 053 87.50 2.18] 68.53 0.44) 86.81 1.52 80.16)
10:00 233 90.83 0.38] 84.98 1.82 80.69 043 87.20 1.42 9253 045 89.91 1.80) 73.13 0.44) 8736 1.67 86.24)
11:00 266 96.42 0.40 86.03 1.66) 85.81 0.40 82.61 1.85 88.50 0.47) 93.29 1.88] 7338 0.46) 87.59 1.46 88.56
12:00 2.68 94.37) 0.8 79.27 175 84.81 0.48 81.62| 1.64 98.28 0.8 86.21 1.85 76.98 045 83.05) 1.37 78.53
13:00 2.58 91.78 0.42 88.78 2.37) 85.39 0.49 87.87) 1.51 96.41 046 92.86 1.91 8035 0.44) 90.47) 174 72.70
14:00 177 81.05 038 86.29 2.19) 76.05 0.50 86.40 1.56 88.92 0.43 88.03 1.55 7257 045 88.55 1.43 65.79
15:00 2.04 84.97) 0.27) 92.53 1.51 91.16 038 88.23 0.76 93.66 039 86.67 0.88 67.11 031 89.76, 092 56.93
16:00 1.64 86.06, 0.19 86.78 089 68.94 027 82.32] 0.59 87.82 033 87.64 0.49) 60.95 032 89.36 1.00 52.48
17:00 1.29 95.23 0.29 86.29 111 59.03 037 89.01 0.77 84.96) 034 85.00 0.42 3539 031 85.46 0.64 52.66
18:00 1.25 111.79) 034 83.44 0.93 53.97 029 87.70 035 80.45 035 85.59 0.68 37.97 029 85.83 0.63 80.22
19:00 1.61 106.72 034 85.43 1.69) 7351 0.42 88.88 081 11078 038 88.65 1.24] 13174 021 80.82| 1.26 70.02
20:00 235 112.76) 030 91.38 2.03 59.87 039 9151 0.97 10335 037 90.83 092 136.17 021 88.61 1.36 82.07
21:00 1.98 105.78) 0.27) 88.27 1.67) 75.76 0.28 9031 0.60 113.27) 032 87.91 082 129.74 0.10 90.48 1.42 82.50
22:00 1.44 89.70 0.20 90.43 1.48] 80.18 031 90.24) 0.90 104.51 0.25) 92.63 093 96.97 0.08 98.33 1.39 9433
23:00 166! 99.07| 0.32 89.26 1.35 86.94 0.39 91.09) 1.40 114.18] 0.34 96.43 1.44] 81.99 0.20 98.12 1.72 105.93
24:00 2.13 78.56] 0.37 76.21 1.78] 102.47 0.45 90.56] 2.33 111.99 0v37| 90.86 1.65 79.32] 0.25 78.49 1.84 92.71
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vodulo(A) A \ A 0% A ’ A \ A | A | A Méddlo(%)|A
1:00 12.76 -16.27 0.77 -25.69 14.98 134.00 1.44] 101.55 11.79 -179.43 0.23 90.71 1.50! 175.26 0.84 86.50
2:00 11.51 -14.57 1.43 33.65 15.09 144.99 1.68| 97.40 12.29 -169.94 0.46 87.74 2.30 172.37 0.93 87.83
3:00 11.27 -13.18 4.13 73.57 13.31 147.33 1.62 98.40 11.63 -160.11 0.33 87.67 1.84) 157.59 0.91 87.99
4:00 11.63 -15.31 2.37 34.55 13.53 155.86 0.93 97.71 12.44 -150.27 0.12 65.90 4.17 154.54 0.85 86.18
5:00 12.16 -18.10 2.22 43.77 10.55 164.88 0.96 95.99 13.31 -146.01 0.09 85.63 4.45 -168.63 0.85 88.20
6:00 11.51 -16.53 1.90! 40.20 11.04 160.74 115 92.43 11.47 -153.33 0.26 87.72 4.07 167.92 0.88 90.39
7:00 11.48 -20.97 3.48 74.26 9.63 153.46 171 94.57 10.01 161.98 0.46 90.59 4.32 119.88 0.83 92.54
8:00 10.30 -18.02 3.47 66.06 12.46 161.55 1.67. 95.66 17.61 166.45 0.07 -0.31 8.24 133.08 0.76 88.67
9:00 12.29 -23.66 3.33 76.13 6.99 147.36 0.70 105.17 14.60 178.60 0.29 83.83 6.74 139.55 0.63 93.04
10:00 10.78 -19.24 3.97 8034 7.90 147.07 0.43 109.56 14.79 173.97 0.89 88.18 5.99 127.33 0.61 92.90
11:00 10.81 -15.58 4.32 81.33 12.46 156.31 1.14] 96.93 12.20 174.49 1.00! 87.42 7.99 126.11 0.69 90.57
12:00 8.98 -14.00 5.92 72.50 16.48 156.02 0.88 92.27 17.28 -169.24 0.64 75.18 11.02 156.29 0.58 84.82
13:00 11.47 -17.19 3.58 69.25 10.24 152.02 0.84 96.61 11.96 -177.41 0.51 77.31 9.01 152.38 0.64 89.59
14:00 11.66 -14.29 3.88 84.17 13.15 144.20 0.67 114.34 12.50 165.25 0.75 82.51 8.67 149.57 0.68 88.17
15:00 12.51 -12.91 5.00 96.22 14.48 125.81 0.66 117.12 8.88 163.86 0.79 82.25 7.80 153.28 0.72 89.94
16:00 13.73 -12.49 8.24 94.13 13.62 118.69 1.02 111.91 6.12 151.72 0.43 83.85 6.41 152.73 0.64 89.08
17:00 12.93 -13.99 5.19 87.63 15.28 11171 1.02 104.67 8.22 148.80 0.32 70.78 5.85 163.22 0.57 89.04
18:00 14.44 -13.88 7.00 85.17 13.52 116.42 0.98 107.64 6.43 165.74 0.27 74.12 4.96 -163.50 0.44 88.15
19:00 15.74 -13.91 8.58 88.13 18.88 107.83 1.28] 97.44 10.22 179.04 031 72.77 3.83 -143.91 0.41 84.70
20:00 15.79 -14.98 3.74 82.11 18.55 103.08 115 95.23 9.82 -175.24 0.10 21.79 2.70 -147.12 0.33 8236
21:00 15.38 -12.31 6.41 86.47 19.95 106.71 1.10! 96.73 10.16 -174.59 0.18 74.80 255 -153.52 0.45 87.26
22:00 15.82 -17.76 5.05 95.67 15.83 111.54 1.10! 95.60 10.45 -171.75 0.26 78.03 2.21 -108.38 0.47 88.03
23:00 14.27 -16.41 4.19 81.11 16.02 123.57 111 97.08 13.07 -170.88 0.41 85.57 1.94) -157.38 0.60 87.49
24:00 13.70 -17.49 2.95 80.06 13.65 128.53 0.88 102.70 12.72 -169.34 0.56 89.73 2.76 146.36 0.75 89.49
92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica
Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A
1:00 3.82 78.82 0.56 90.82 4.59 78.28 0.34 84.46 2.68 142.59 0.08 62.16 0.91 127.64 0.28 98.33
2:00 4.14 82.29 0.60 89.18 4.68 85.82 035 81.60 2.53 139.27 0.22 79.75 1.80! 114.66 0.25 97.17
3:00 3.95 84.50 0.51 87.94 5.61 95.08 0.36 81.15 2.53 12533 0.21 85.29 1.89) 100.14 0.21 98.97
4:00 4.10 84.19 0.54 86.74 431 109.38 0.23 81.55 3.37 126.05 0.25 87.18 1.86) 102.36 0.19 105.33
5:00 3.42 95.00 0.47 84.78 5.17 93.14 0.17 85.04 3.37 128.14 0.21 87.39 1.98] 104.07 0.17 98.93
6:00 3.9 88.08 0.53 84.39 5.69 105.73 0.20 83.44 3.26 129.97 0.20 87.49 1.84] 94.01 0.17 105.26
7:00 4.74 80.93 034 82.94 3.70 125.06 0.30 86.95 2.48 135.25 0.39 81.40 2.10 8232 0.22 106.76
8:00 6.26 92.12 0.45 83.11 1.87, 74.77 0.19 88.46 2.52 129.30 0.50 85.24 2.9 92.18 0.37 99.81
9:00 5.50 99.07 0.38 84.45 3.35 122.61 0.13 88.07 2.84 116.07 0.33 86.12 2.45 96.66 0.40 98.82
10:00 5.67 95.78 0.34 85.93 5.41 124.14 0.21 89.74 3.51 120.09 0.38 87.13 2.54 102.43 0.47 98.51
11:00 6.36 96.47 0.44 83.47 4.92 138.93 0.23 84.61 4.40 119.64 0.47 83.56 3.31 107.28 0.49 96.44
12:00 9.21 94.16 0.48 77.31 5.88 111.85 0.17 67.04 5.74 106.34 0.54 80.87 4.21 96.95 0.54 94.18
13:00 5.89 91.08 0.38 79.02 3.83 127.44 0.20 71.28 4.43 80.47 0.45 81.67 2.59 95.55 034 101.94
14:00 5.52 84.02 0.40 77.71 2.80 137.40 0.35 77.81 3.74 85.79 0.46 79.82 2.30 97.43 0.46 96.56
15:00 5.34 75.34 0.40 85.48 0.67 -114.45 0.42 81.90 3.40 82.90 0.48 79.77 231 102.09 0.45 101.43
16:00 4.52 64.18 0.50 88.42 0.83 -46.57 0.44 82.77 2.93 69.08 0.50 81.94 1.37, 118.27 0.38 104.42
17:00 4.25 64.20 0.43 81.82 1.20! -90.34 035 82.08 2.02 68.04 0.45 81.27 1.42 102.52 0.43 102.09
18:00 3.49 39.91 0.36 80.00 1.20 -50.78 0.26 79.21 1.56! 25.66 0.40 77.92 1.26! 115.12 0.26 105.23
19:00 4.10 17.65 0.41 86.40 1.60) -57.98 0.30 81.41 1.37, 89.17 0.26 75.66 0.13 165.69 0.15 98.78
20:00 4.25 18.48 0.42 84.95 1.74) -76.22 0.22 84.99 2.23 96.00 0.18 74.17 0.06 142.14 0.20 94.93
21:00 3.40 34.50 0.50 89.15 2.32 -62.51 0.28 83.48 2.24 80.99 0.21 77.99 0.30 -163.24 0.24 99.69
22:00 2.62 66.69 0.39 87.20 2.74 -70.70 0.18 77.40 2.89 96.88 0.09 42.73 0.26 48.39 0.23 101.57
23:00 3.03 91.90 0.50 88.73 2.10 -35.22 0.30 80.89 3.73 90.28 0.18 64.27 031 -117.21 0.25 98.82
24:00 4.27 74.11 0.46 89.62 0.82 33.93 0.28 79.50 2.74 100.33 0.17 62.34 0.34 160.73 0.32 98.23
172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat
1:00 2.43 83.05 0.35) 88.84 175 97.79 0.40 83.49 2.33 95.79) 0.49 95.31 1.46) 81.89 037 93.40 1.43 85.44)
2:00 2.50 78.69 0.39) 91.03 1.74) 95.29 039 74.04) 231 96.37) 0.8 99.16 1.30) 83.77 0.36) 93.17) 1.10 7425
3:00 1.52 68.17) 0.36) 87.42 1.56) 88.98 0.42 76.98 231 83.75 055 98.32 1.04] 70.21 039 9154 1.22 74.09
4:00 0.90 36.94 0.27] 81.18 1.14) 67.03 041 83.65 2.20 81.70 056 95.01 1.08] 78.81 0.42 85.77) 111 76.12
5:00 0.61 -16.17 0.33] 87.71 1.22 66.19 035 79.27) 215 79.76) 046 97.54 0.8 70.60 034 84.22| 1.00 77.84)
6:00 0.79 4.09 0.34) 92.84 113 83.17 0.49 84.39 1.89 8176 050 97.17 1.01 76.64 0.40 88.73) 1.03 8275
7:00 0.58 53.92 0.35) 83.41 1.54] 65.46 0.40 90.04 1.35 91.22 030 93.74 057, 89.95 035 91.63 0.89 7032
8:00 1.62 47.29 0.38] 82.56 2.16) 65.35 0.44) 88.57) 1.94 85.24) 039 91.17 067, 4453 047 84.27) 1.20 75.54)
9:00 1.08 107.15 0.37] 89.78 2.04) 86.13 043 85.71 1.54 90.19) 0.8 89.77 1.05 53.09 0.44) 82.32] 0.89 80.19
10:00 201 119.38 0.39) 90.96 2.46) 86.69 055 87.53 1.82 88.17) 0.60 91.74 115 58.68 0.48 85.44) 1.25 77.91
11:00 2.35 12112 0.35] 92.41 2.48 85.33 0.54 86.49] 1.84 84.38] 0.50] 92.44 1.24 63.14 0.51 85.09] 1.55 85.26
12:00 3.01 85.48| 0.46] 83.14 3.13 78.57. 0.59 83.47] 2.04 85.48] 0.63] 91.00 1.24 68.74. 0.56 82.35] 1.61 77.72
13:00 1.56 89.36 0.47 94.58 1.78] 74.56 0.58 89.99 1.18 88.67] 0.50 95.07 1.02| 59.74/ 0.51 88.51 1.07 71.48]
14:00 174 88.54) 0.47) 90.46 1.36) 64.47 0.46) 85.93 135 93.07) 052 93.40 093 64.40 0.49 89.25) 1.40 72.78
15:00 1.67 75.92 038 91.84 1.22 53.09 041 87.28 131 85.08 045 96.57 0.99) 66.51 0.46 92.22 1.33 76.27)
16:00 0.81 83.50] 0.35] 91.20 1.27] 50.61 0.31 85.48| 0.65 96.86 0.42 96.28 0.73 85.78; 0.38 93.79] 1.20 79.36
17:00 0.50 22.91 0.36] 91.45 112 44.37 0.42 91.35] 113 88.62 0.37] 100.75 0.89 76.32, 0.38 92.57] 1.26 7173
18:00 0.53 22.95 0.35 91.57 0.98 37.64 0.41 90.91 0.95 96.01 0.25 97.79 0.84 77.35] 0.39 87.72 1.09 74.49
19:00 0.92 88.62 0.32 88.25 1.47] 66.25' 0.29 85.77] 0.70 100.23 0.14 101.43 0.84 105.19 0.23 91.78 1.19 74.35
20:00 0.89 123.28 0.30 86.38 1.45 62.49' 0.30 83.46 0.61 103.41 0.20 97.26 0.89 101.23 0.21 86.90 1.18 77.19
21:00 0.84 114.93 0.34 91.27 1.40] 58.00° 0.35 87.79] 0.65 85.07 0.12 104.08 0.85 94.39 0.18 96.33] 1.00 78.64]
22:00 135 98.97 031 86.31 1.00| 52.38 0.35 85.13] 0.59 90.22 0.18 103.53 1.03 82.73 0.19 95.14] 0.93 86.87]
23:00 1.82 96.19 0.34 81.92 111 65.78' 0.33 80.53] 0.77 89.31 0.36 97.38 1.63 76.40° 0.29 86.81 138 87.58]
24:00 179 74.26 0.33 84.05 0.92 105.66 0.36 81.77] 1.52 95.18] 0.30 96.75 1.61 69.18' 0.35 95.71 1.48 87.49
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Faixa de consumo de >1000 (fase C)

e Poténcia ativa (kW) e reativa (kvar)

PC_uti|QC_uti|PC_sab|QC_sab|PC_dom|QC_dom
1:00 4.72 1.45 2.98 1.06 4.45 1.57
2:00 | 4.70| 1.38 3.08 1.13 4.47 1.58
3:00 4.53 1.44 2.97 1.15 4.33 1.53
4:00 4.33 1.48 2.89 1.41 4.27 1.57
5:00 4.02 1.34 2.76 1.29 4.16 1.91
6:00 3.53 1.30 2.50 1.37 3.94 2.02
7:00 3.55 1.34 2.25 1.32 3.78 1.31
8:00 5.64 1.86 2.56 1.11 3.77 1.26
9:00 7.69 2.19 3.46 1.71 3.97 1.61
10:00( 7.87| 2.19 3.74 2.07 3.88 1.44
11:00| 7.69 2.05 3.58 2.31 4.43 1.73
12:00| 7.63 2.08 3.52 1.97 4.38 1.78
13:00| 6.54 1.88 3.09 1.95 4.24 1.26
14:00| 6.45 1.40 2.57 1.39 3.84 1.34
15:00| 6.70 1.41 2.54 1.45 3.75 1.28
16:00| 6.48 1.74 2.51 1.21 4.28 1.53
17:00| 6.22 1.75 3.03 1.45 4.27 1.46
18:00( 6.13( 1.84| 3.13 1.62 4.50 1.63
19:00( 5.85| 1.93 3.20 1.66 4.58 2.00
20:00( 5.17 1.82 3.36 1.90 4.89 2.13
21:00( 4.60 1.78 3.11 2.04 4.86 1.85
22:00( 4.27 1.61 3.44 2.02 4.40 1.25
23:00( 4.55 1.45 3.86 1.89 4.46 1.38
24:00( 4.41 1.40 3.33 1.77 4.35 1.48

e Tipologia das correntes harmonicas

> Dias uteis

22 Harmdnica 32 Harmdnica 42 Harménica 52 Harmdnica 62 Harmdnica 72 Harmdnica 82 Harmdnica
Médulo(%) [A Médulo(%) [A Médulo(%) [A Médulo(%) [A Médulo(%) [A Médulo(%) [A Médulo(%) [A
1:00 21.39 -17.85 236 120.03 1138 104.83 0.92 97.40 2.05 -88.60 0.81 89.76 8.41 -88.97 1.07) 99.97
2:00 21.40 -18.49 3.13 114.61 12.96 112.84 1.03 96.22 3.83 -89.39 0.71 89.33 8.87 -84.88 1.16’ 99.88
3:00 20.73 -20.16 3.11 113.19 13.81 113.34 1.06 96.09 5.18 -94.91 0.71 88.81 8.61 -87.95 1.21 99.14
4:00 19.90 -21.49 3.36 112.49 15.52 113.59 111 95.95 6.96 -95.71 0.68 89.39 9.73 -93.45 1.24 99.68
5:00 18.40 -21.93 3.20 113.15 12.98 125.52 1.06) 97.08 8.91 -106.28 0.60 90.22 10.78 93.71 1.26 100.11
6:00 16.20 -23.81 3.16 109.92 1439 148.55 1.08 95.58 1157 -101.74 0.61 91.45 10.22 -87.25 1.20 99.19
7:00 16.56 -25.56 3.57 109.07 16.43 129.18 1.14 92.84 12.97 -95.78 0.72 94.00 8.83 -76.21 1.14 99.34
8:00 26.06 -19.20 4.11 111.32 21.87 98.74 1.07 96.30 7.46 -88.50 1.14 93.52 7.21 -77.18 1.24 96.58
9:00 35.39) -15.33 4.10 110.62 25.34) 86.69 0.98 98.30 12.40 70.54 0.99 94.37 7.86 -67.80 0.99 100.69
10:00] 3621 -14.75 3.85 108.40 24.84) 85.02 1.00 96.85 10.69 -66.16 0.99 93.56 8.16 73.53 0.74 100.78
11:00] 3536 -16.03 3.40 107.10 22.69) 84.53 0.92 96.21 7.74 61.38 1.02 93.38 5.03 75.41 0.59 101.72
12:00 35.00 -17.72 3.33 109.02 22.19 83.77 0.91 99.24 7.31 -47.45 1.05 94.56 5.10 -62.47 0.60 104.60
13:00 29.92 -18.80 3.21 111.38 19.70 77.58 0.92 97.02 8.23 -63.45 1.02 94.35 8.68 -75.80 0.67 101.49
14:00] 2946 -15.76 3.70 111.59 17.65 78.02 1.00 101.67 10.75 -64.29 1.05 94.49 6.80 74.96 0.98 10153
15:00] 3068 -15.78 330 110.54 18.74 77.93 0.96 101.25 5.90 53.13 1.07) 94.42 3.93 -93.90 0.98 100.70
16:00]  29.84 -16.71 3.10 106.54 18.70 80.48 0.93 96.49 5.87 -65.46 0.95 91.99 4.21 -100.63 0.82 101.78
17:00 28.69 -17.54 3.04 107.80 19.74 84.39 0.92 99.75 5.56 -59.36 1.09 93.96 4.77 -105.85 0.73 108.37
18:00 28.31 -18.71 3.03 108.76 18.95 84.99 0.86 99.71 10.06 -80.19 1.06 92.63 8.44 -81.41 0.63 104.30
19:00]  27.07 -20.82 322 117.02 12.43 85.31 0.80 98.42 15.22 -91.53 1.08 94.54 10.52 -53.85 036 113.07
20:00]  23.81 -21.60 2.80 117.84 12.16 90.03 0.92 98.15 15.78 -95.09 1.20 93.47 10.49 -56.86 024 111.32
21:00 2135 2251 2.26) 124.49 12.09 95.20 0.99) 99.51 16.62 -101.05 1.23 93.45 8.95 58.11 024 110.24
22:00 19.70 -22.22 2.03 120.89 8.70 67.92 0.83 99.42 11.07, -95.20 1.29 92.00 9.51 -57.09 0.49 96.17
23:00 20.75 -19.12 2.20 119.20 10.84 64.61 0.85 100.63 4.22 -65.85 1.24 90.41 8.73 -94.37 0.74 100.10
24:00] 2002 -18.67 1.68 127.53 1138 78.03 0.85 98.05 0.57 -2.52 1.07) 90.07 9.41 -102.15 0.96 100.57
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92 Harmédnica 102 Harmédnica 112 Harmdnica 122 Harménica 132 Harmdnica 142 Harmdnica 152 Harmdnica 162 Harmdnica
%)|A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |Angulo(Graus)
1:00 1.63 65.18 1.28 95.60 3.53 152.90 1.30 92.66 4.71 104.35 1.45 91.22 1.02 48.81 0.39 115.79
2:00 1.45 90.97 1.39 96.19 3.66 156.86 1.17 93.30 3.15 106.36 1.57 91.36 1.46 98.36 0.59 106.49
3:00 173 84.52 130 95.26 3.77. 153.16 1.07 92.46 2.95 101.68 143 91.57 1.83 117.14 0.50! 108.31
4:00 2.10: 104.05 117 97.12 3.86. 152.83 117 92.80 3.12 93.39 1.66 91.61 171 122.69 0.70! 106.28
5:00 2.44 91.31 112 98.50 3.77 162.60 1.23 91.53 4.40 89.31 1.52 91.06 1.63 111.25 0.73 104.97
6:00 3.83 64.81 111 97.51 4.89 173.25 1.24 90.40 6.12 92.56 1.54 88.35 2.03 73.41 1.05 97.55
7:00 7.21 62.07 1.04 94.93 2.23 -177.20 0.94 87.95 6.50 89.98 1.24 86.21 2.38 71.64 1.25 95.02
8:00 3.54. 58.32 0.71 100.95 1.87 72.91 0.92 88.19 5.35 78.23 0.99! 86.61 2.63 84.23 0.86. 101.23
9:00 3.10: 49.86 0.70! 102.00 1.82 29.63 0.78. 89.14 2.69. 88.70 0.93 85.82 118 77.75 0.90! 102.35
10:00 2.69 48.57 0.66 102.49 2.99 28.55 0.81 88.27 2.19 91.22 0.75 85.67 1.06 65.56 0.84 101.57
11:00 3.26 62.76 0.69 102.10 3.21 38.21 0.73 87.48 1.44 97.69 0.70 84.08 2.35 53.86 0.85 100.33
12:00 3.38, 77.79 0.70! 105.40 4.11 56.10 0.78. 88.61 1.51 73.03 0.71 83.37 2.99. 62.26 0.85 105.12
13:00 3.95 76.37 0.72 102.72 5.42 63.28 0.83 89.49 1.54 24.25 0.78. 82.29 3.15 68.67 0.80! 104.63
14:00 3.44. 70.65 0.86 103.63 4.65 55.89 1.06 90.14 122 25.14 1.02 81.98 311 67.79 1.00 99.80
15:00 3.15 66.66 1.13 100.34 4.94 52.28 112 89.31 1.38 54.20 1.07 83.98 2.92 61.69 1.08 103.36
16:00 3.14 62.60 1.01 100.29 5.04 50.13 0.79 87.68 191 54.14 0.72 79.48 2.48 62.56 0.93 104.03
17:00 3.51 78.20 114 102.10 5.79. 49.06 0.98 89.54 2.46. 60.40 0.90! 81.94 3.44 63.44 112 103.56
18:00 4.51 75.26 113 98.50 4.78 55.50 1.05 91.69 4.40 71.75 0.98 85.55 3.46. 82.29 0.93 106.07
19:00 7.96. 54.22 1.05 99.08 1.93 100.78 1.03 92.43 4.96 58.66 0.99! 84.78 0.30! 170.52 0.74. 108.33
20:00 8.40 52.78 0.85 102.87 0.87 103.39 1.17 94.11 4.93 73.22 0.88 90.23 1.36 53.99 0.58 108.71
21:00 9.85 53.07 0.98 103.01 0.37 58.24 1.25 95.88 5.12 82.20 0.83 91.63 2.09 70.17 0.82 104.77
22:00 9.63 35.99 0.94. 97.85 1.69 -141.78 1.06 93.49 3.57. 97.38 0.81 85.67 0.93 -43.41 0.68 100.21
23:00 7.63 32.31 1.09 98.65 0.85 175.73 1.06 96.06 3.67. 101.41 1.06 89.90 2.07. -164.92 0.40! 118.28
24:00 3.88 40.82 1.28 96.69 2.62 136.49 1.09 93.39 5.73 106.72 131 89.64 2.06. -161.70 0.44 112.88

172 Harmonica 182 Harmonica 192 Harmonica 202 Harménica 212 Harmonica 222 Harménica 232 Harménica 242 Harmonica 252 Harménica

A A A A Mddulo(%) |A A A A Mddulo(%) |A
1:00 1.04 125.66 0.12 -103.90) 0.63 169.17 031 102.30 0.64 -134.87| 0.29) 119.50 0.77] -104.88] 0.58 97.74) 1.21 -168.16|
2:00 112 135.95 0.03 -113.73 0.45 164.90 0.42 105.61 1.20 -113.83 0.30 108.94 237 -97.30 0.43 104.73 1.40 171.95
3:00 1.53 159.22 0.03 77.81 0.71 107.36 0.26| 109.83 117 -136.87| 0.40) 102.42 2.60 -85.83 0.56| 102.40 113 136.16
4:00 211 168.02 0.07 119.69 0.78] 78.46 0.45 100.70 1.60 -138.13 0.53) 99.44 2.84 -88.67 0.46| 103.96 1.06 121.55
5:00 2.00 178.47 033 91.50 122 88.59 0.52 97.30) 162 -146.45 0.49) 103.40 3.02 -81.86 0.42 100.86 131 106.85
6:00 1.69 142.91 057 94.81 2.60 91.88 0.83 93.05| 117 -159.85 0.72] 94.39 229 -82.83 0.52 98.50) 2.02 95.55
7:00 2.93 99.47] 1.21] 89.70 391 85.13 141 87.48 2.42 97.11 146 90.99 124 84.86 1.02 90.32] 231 76.91
8:00 2.97 80.14) 0.94 89.93 317 90.50 122 89.78) 2.81 89.64) 1.05 95.43 0.92 109.04 0.87 97.46) 1.40 103.82
9:00 1.52 97.28) 0.85 93.65 118 85.64 0.87 93.82) 1.25 95.44) 0.76) 97.37 0.32 86.58 0.77 104.63 1.54 114.59
10:00 1.41 103.28 072 96.92 0.87] 89.68 0.63 95.20 0.90 109.26 0.70) 100.68 0.57] 117.25 071 104.03 058 110.02
11:00 0.91 77.01 074 98.63 0.76] 98.50 0.70) 93.92) 0.95 109.82 0.79) 100.95 1.66 13334 0.77 105.95 1.00 106.56
12:00 1.70 92.38) 0.89 99.24 0.95 117.01 0.87 94.58) 1.51 101.69 0.89) 101.67 179 134.30 0.88 104.51 1.09 108.68
13:00 2.46 84.82 0.85 96.65 0.76] 119.52 0.79 91.38) 237 93.04) 0.82) 99.84 1.56 12528 0.81 99.56) 0.92 112.54
14:00 336 79.29) 1.06 96.06 0.81] 76.40 0.92 86.83) 2.24 99.36) 0.81] 97.70 227 88.95 0.84) 98.55| 1.78 95.03
15:00 311 83.71 1.06 96.89 0.60) 104.42 0.80) 89.48) 1.59 119.64 0.79) 105.91 185 91.59 0.87 100.32 1.45 110.98
16:00 311 83.68) 0.96) 96.12 0.35 147.62 0.75 88.33) 138 98.08) 0.84) 104.65 1.09 57.09 0.77 101.32 133 129.09
17:00 3.18 89.85 1.10 97.99 0.49) 68.57 0.88| 89.74) 1.82 100.66 0.92] 107.88 2.04 81.27 0.96| 101.56 1.91 127.17
18:00 234 109.08 1.01 98.54 111 56.04) 0.91 90.10) 2.02 103.11 0.84) 101.64 1.95 12271 0.86| 100.85 1.40 108.22
19:00 051 -48.89 0.65) 98.43 154 54.44) 0.69 97.98) 075 -130.00) 0.74) 94.22 211 -104.36] 054 104.29 0.42 118.77
20:00 1.91 -39.49 0.90) 94.27 2.46 40.30 0.55 95.47) 1.47 -110.74) 0.71] 96.97 2.06 -109.58] 0.48 100.66 0.81 4.86|
21:00 1.99 -71.76 0.78) 97.22 191 53.23] 0.48| 92.59) 1.06 -133.67 0.72) 95.07 1.70 -135.34) 0.52 94.95| 112 -17.00
22:00 0.49 -84.31 0.51] 92.49 0.92] 61.09 031 82.13) 1.86 -122.80) 0.31] 106.45 187 -105.94) 0.25 97.14) 0.47 -10.96
23:00 218 -151.64) 034 105.14 0.65 56.16] 0.14 -101.42| 0.97 -151.63 0.18) -146.49 1.29 -75.94 038 99.10) 0.57 -13.00
24:00 172 -157.00) 0.26 98.30 0.14] 141.80 0.16] -123.84] 0.91 -173.28) 0.28) 120.84 0.81] -132.63] 0.47 95.99) 0.43 -116.22
r
» Sabado
22 Harménica 32 Harménica 42 Harménica 52 Harménica 62 Harmonica 72 Harménica 82 Harménica
Mddulo(A) [A Mddulo(%) |A Madulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A Mddulo(%) |A

1:00 17.16! -13.85 4.16 111.75 18.42 86.91 132 98.80 5.98 79.34 0.82 90.63 6.59. -92.67 0.68 98.68
2:00 17.72 -13.60 5.42 107.38 22.75 101.62 130 93.97 1.28 58.24 0.63 88.97 7.61 -88.19 0.71 98.63
3:00 17.07: -14.26 5.78. 107.25 23.11 103.50 1.42 96.96 2.85 -107.95 0.43 90.16 7.22 -90.93 0.83 98.26
4:00 16.62 -15.46 6.05 106.87 21.86 108.41 135 98.79 6.81 -94.46 0.47 88.30 6.76 -102.11 0.75 100.09
5:00 15.98 -15.87 5.94 105.02 20.56 106.92 141 97.83 5.30 -85.23 0.48 87.43 5.62 -98.59 0.70 99.28
6:00 14.44 -16.86 5.36. 105.27 16.94. 124.55 135 97.66 6.77. -79.48 0.58 90.14 5.23 -84.40 0.65 98.66
7:00 13.11 -19.15 5.31 106.64 20.92 132.02 123 98.11 7.85 -78.05 0.26. 81.70 3.86. -57.97 0.62 97.65
8:00 14.77] -16.67 6.13 101.23 21.81 132.19 1.01 99.41 3.17 -127.81 0.41 81.90 5.52 -80.16 0.54 95.22
9:00 19.85 -12.95 6.57 102.58 16.68 94.79 111 96.68 11.59] -76.79 0.59 91.89 6.65 -74.53 0.49 97.97
10:00 21.66 -14.69 6.03 101.20 17.24] 80.95 1.03 96.32 9.04 -63.55 0.46 91.95 6.05 -92.39 0.54 99.48
11:00 20.89 -17.56 6.61 101.45 21.56 85.41 122 99.72 8.18, -84.79 0.69! 89.96 6.06 -97.46 0.61 100.04
12:00 20.69 -19.69 5.25 106.24 18.71 90.74 112 99.02 6.08 -73.26 0.93 90.69 3.42 -75.55 0.58 99.47
13:00 17.90¢ -19.55 5.66. 103.85 16.38 85.90 1.08 94.12 7.65 -81.20 0.53 87.64 4.64 -50.85 0.53 98.00
14:00 14.91 -22.10 4.17 97.64 4.21 99.80 1.05 92.69 6.14 -129.47 0.44 89.96 5.14 -28.27 0.54 92.86
15:00 14.72 -21.15 5.08 100.75 4.41 114.87 1.15 93.60 6.43 -142.68 0.34/ 89.14 4.61 -33.39 0.37. 95.96
16:00 14.43 -19.05 3.68 104.77 10.82 104.26 133 96.67 7.99. -133.40 0.14/ 82.36 4.51 -49.33 0.22 87.80
17:00 17.46 -17.70 331 122.44 13.00¢ 90.34 117 97.78 10.35 -91.65 0.27. 90.72 7.13 -57.06 0.41 93.42
18:00 18.03 -17.32 3.70 117.29 12.92 73.24 1.19 98.71 12.79] -95.53 0.49 100.36 6.49 -71.35 0.32 98.61
19:00 18.52 -17.53 3.35 111.56 8.99 91.93 1.19 96.01 13.59] -107.02 0.74 94.28 9.07 -69.61 0.26 94.50
20:00 19.34 -18.40 3.46. 113.12 10.04! 77.09 1.20 100.44 9.37. -90.76 0.87. 93.60 9.22 -59.53 0.05 -139.66
21:00 18.07: -17.86 4.19 104.12 11.64. 89.03 0.85 98.88 9.92 -90.06 0.84. 87.00 8.31 -54.86 0.07. -89.47
22:00 19.84! -16.80 332 116.37 13.30! 67.82 114 98.49 9.94. -45.04 0.86 89.65 6.77. -52.37 0.17. 96.60
23:00 22.29 -15.98 4.58 112.74 18.00] 70.78 121 98.32 7.73 -28.53 0.86 90.91 6.30 -60.38 0.49 95.81
24:00 19.20] -16.23 4.35 109.47 13.68 65.75 1.19 98.62 4.59] 77.88 0.92 91.57 6.06 -90.08 0.63 96.05

92 Harménica 102 Harménica 112 Harménica 122 Harménica 132 Harménica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A 5dul A Sdul A aul A 5dul A 3dul A 3dul A 3dul A

1:00 4.15 66.75 0.56 95.25 5.08 149.70 0.19 96.87 3.19 88.39 0.57 89.21 1.65 -92.29 0.14 108.86
2:00 3.50 83.29 0.58 94.72 5.40 152.60 0.33 92.47 121 66.86 0.50 93.36 1.26 -91.38 0.26 99.76
3:00 3.40; 72.86 0.50 96.24 5.64. 154.81 0.36. 93.55 2.12 91.80 0.58 92.39 130 -104.81 0.27. 100.27
4:00 2,93 65.18 0.62 95.48 4.57 153.98 0.34. 96.15 1.86 77.63 0.65 92.95 1.56 -110.11 0.13 112.19
5:00 3.40. 64.29 0.61 95.63 4.95 143.73 0.28 96.89 1.85 77.91 0.62 92.09 1.39 -128.84 0.13 109.15
6:00 3.62 57.28 0.58 96.62 5.21 152.83 0.41 92.36 3.06 77.13 0.73 91.84 0.14 -131.42 0.14 98.71
7:00 6.49 52.48 0.52 95.18 3.17 -176.86 0.38 87.72 3.89 82.69 0.47 84.28 0.43 -57.06 0.50 92.27
8:00 6.06 65.80 0.59. 91.93 4.97 117.12 0.35 86.14 5.41 97.98 0.45 86.39 2.84. 109.47 0.52 94.11
9:00 4.68 69.22 0.53 95.18 2.57. 75.54 0.38 89.47 241 133.66 0.50! 86.19 129 125.46 0.46. 95.47
10:00 2.17 70.77 0.58 94.58 2.97 52.21 0.52 89.14 1.76 156.05 0.37. 85.71 0.86. 75.66 0.51 97.07
11:00 2.50 62.97 0.56 95.51 3.08 59.77 0.54 87.79 2.26 140.05 0.41 85.06 1.57 123.70 0.52 98.82
12:00 3.09 76.03 0.50 96.95 3.66 73.74 0.54 89.54 1.80 134.82 0.41 86.50 1.04 101.54 0.44 95.35
13:00 3.83 65.74 0.27. 99.05 4.68 68.07 0.55 86.77 134 93.81 0.42 80.64 110 100.64 0.43 88.78
14:00 3.93 62.07 0.20! 110.38 136 75.90 0.29. 89.04 1.57 68.97 0.29. 78.48 1.87 101.54 0.33 99.02
15:00 4.20] 69.75 0.15 114.59 1.29 114.80 0.22 83.26 2.04 78.32 0.31 84.73 2.10 111.88 0.43 98.08
16:00 3.99 66.68 0.54 95.97 1.63 8.91 0.54 86.76 2.88 97.59 0.25 82.15 3.09 102.84 0.42 98.28
17:00 3.22 53.68 0.30! 102.14 0.62 -98.53 0.60 87.83 2.16. 89.72 0.32 86.18 2.89. 90.88 0.34. 100.27
18:00 3.04. 46.63 0.48. 95.95 119 -146.18 0.66. 93.24 2.24 103.44 0.16. 78.67 2.38 102.49 0.29. 98.85
19:00 5.36. 53.87 0.27. 102.47 3.06. 175.79 0.44. 95.69 2.48 120.42 0.22 84.87 0.92 -138.65 0.46. 94.77
20:00 5.45 58.46 0.18 106.98 2.97 -173.43 0.37 93.30 291 121.21 0.11 92.27 0.16 108.15 0.31 96.95
21:00 6.12 47.00 0.20 98.32 4.03 158.52 0.19 100.60 2.52 130.51 0.27 85.74 0.57 -165.54 0.16 96.28
22:00 6.26. 48.69 0.46. 103.75 0.93 172.87 0.34. 103.47 1.87 112.30 0.28 92.58 0.43 -131.07 0.12 97.44
23:00 4.26 61.97 0.59 95.74 0.27. -36.97 0.16. 99.89 2.57. 140.98 0.09! 102.81 0.91 -114.89 0.09! 108.36
24:00 2.90 57.50 0.48 101.31 1.99 154.95 0.12 85.03 2.72 126.52 0.19. 91.77 136 -147.56 0.13 105.65




134

172 Harménica 182 Harménica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica
A A Modulo(%) |A A A Médulo(%) |Angulo(Gra
1:00 172 162.74) 0.04] -116.56 0.96) 12555 0.14) 8291 031 -138.91 0.21] 105.32 0.8 -99.16 0.05 80.97) 036 -143.75
2:00 0.74 10633 0.07] -111.38 045 177.14 0.08) 96.07) 039 -165.27] 0.23 102,91 1.19) -102.52 0.03 111.83) 0.30 -119.54]
3:00 0.56 147.46) 0.11] -105.51 021 143.50 027 9033 0.49 -144.51 0.16 106.75 133 -96.41 0.10 97.78 013 148.52
4:00 0.79 -156.76) 0.09) -114.61 025 155.99 029 93.52) 0.47 -151.84] 0.8 106.00) 0.95 -106.53 017 98.78 024 116.67)
5:00 1.03 -140.81 0.05) -82.68 036 133.47 017 106.91] 042 -152.93 0.26 101.98 075 -98.16 017 95.79 033 120.03
6:00 1.39 162.98 0.31] 97.69 076 88.18 035 91.19 0.28 -119.06] 0.29 99.49 049 -76.29 029 9188 0.65 88.57)
7:00 321 7575 0.55) 91.82 173 69.67 067 88.19 0.29 95.13 067, 92.52 043 47.94 055 90.22| 0.84 57.14)
8:00 221 53.93 0.64) 90.72 2.33 84.50 072 8932 1.76 92.86) 0.67) 91.37 054 111.04 0.40) 93.79 0.59 79.09
9:00 1.26 52.46) 0.42] 92.95 1.30) 82.06 0.56) 88.85 0.97 74.94) 0.40 85.67 0.19 -94.47 045 92.18 0.89 95.75
10:00 0.83 10535 0.46) 94.27 053 120.07 0.42 90.22| 0.95 91.06) 0.40 95.20 034 153.44 0.44) 91.09 1.07 83.57)
11:00 0.76 -121.75 051 97.25 1.28] 76.60 0.46) 90.45) 1.39 108.01 0.52] 100,11 054 149.16 051 95.90 1.08 7110
12:00 116 176.71 0.39) 94.12 0.76) 74.90 045 9036, 1.20 11871 0.44) 95.00 0.66 165.78 0.44) 93.38 1.05 76.74)
13:00 115 103.36) 0.49 84.68 1.65 76.73 0.46) 84.08 1.32 102.90 0.47) 84.29 034 9733 0.54) 85.65 1.01 73.49
14:00 1.28 143.42 0.29 84.37 173 67.01 057 93.71 1.51 79.90 039 86.00 083 105.41 0.40) 88.53 0.58 80.03
15:00 2.58 148.91 0.27) 88.45 1.88] 71.94 0.54) 94.25) 1.56 93.16) 050 88.44 063 75.53 036 9135 0.84 86.48
16:00 2.08 -164.52 032 87.27 1.80) 72.06 039 90.68 1.89 86.00 0.47) 88,51 064 154.68 033 8931 037, 135.50)
17:00 1.83 -170.40) 039 83.88 1.34) 72.12 030 89.69 1.69 80.56 035 90.71 073 127.22 029 88.15 035 104.02
18:00 1.34 -177.07] 0.24) 90.78 1.53 73.50 0.07 123.18 092 88.60) 0.28 85.85 057, 134.13 021 87.41 035 47.90
19:00 1.32 -26.88 0.23 93.78 1.28] 55.97 017 108.11 0.59 -152.40) 0.28 90.47 051 6.39 030 101.70 0.6 58.99
20:00 217 -57.41 0.03 117.75 1.17] 73.45 012 95.62| 0.49 93.04) 0.26 88.87 0.85 -70.87 021 100.76) 042, 14.84)
21:00 237 -47.91 0.01 7157 093 106.79 0.06) 116.68 0.61 -141.29 0.17) 88.47 081 -99.17 017 102.28 0.62, 88.34)
22:00 0.64 -125.73 0.24] 97.19 0.60 122,08 0.17 99.20] 0.78 -138.29 0.13] 93.91 113 -81.90' 0.11 95.04] 0.33 86.64]
23:00 1.95 -140.35 0.03 125.02 0.72 102.58' 0.02 -104.97 0.20 -163.94 0.08] 106.26 1.00| -89.99' 0.03 -109.07 0.45 114.90
24:00 1.59 -124.93 0.05 -97.06 0.96 103.57 0.05 -177.06 0.34 138.46 0.11 92.88 0.74 -80.98 0.06 84.82| 0.03 95.51
» Domingo
22 Harmonica 32 Harménica 42 Harmonica 52 Harmonica 62 Harmonica 72 Harmonica 82 Harmonica
Vaddlo \ A 0% A ’ A \ A | A | A Méddlo(%)|A

1:00 21.63 -12.99 3.58 109.27 12.75 121.64 1.01 96.86 5.64 100.95 0.37 85.48 6.96 -146.57 0.44 93.29
2:00 21.73 -14.08 2.75 126.90 14.74 128.12 1.05 98.96 4.69 134.03 0.36 84.54 6.58 -143.30 031 94.04
3:00 21.09! -14.82 4.17 111.57 15.89 134.70 111 96.85 4.90 162.25 0.43 87.96 5.00 -133.22 0.32 96.19
4:00 20.97, -16.61 4.65 102.93 15.00 135.89 1.07! 93.67 3.81 -167.42 0.41 88.59 4.93 -114.18 0.32 94.93
5:00 20.34] -15.86 4.49 103.62 15.87 145.39 112 95.84 4.57 -150.93 0.32 86.81 6.38 -112.18 0.26 94.10
6:00 19.35 -17.27 4.62 101.27 17.54 144.05 1.16! 96.22 5.73 -108.40 033 88.85 5.24 -111.59 0.27 98.46
7:00 18.53 -17.16 6.99 99.76 15.93 141.41 0.94 100.07 5.77 -131.04 0.12 72.72 2.55 -139.79 0.34 98.10
8:00 18.43 -16.70 8.04 99.33 20.01 138.47 0.91 98.71 6.61 -117.79 0.22 85.69 3.66 -122.93 0.35 97.16
9:00 19.40 -16.68 8.04 98.35. 16.51 138.51 0.70 95.72 10.48 -75.89 0.30 85.84 6.40 -119.94 0.37 95.73
10:00 18.97 -15.52 7.77 98.90 13.85 133.86 0.65 95.75 10.60 -73.75 0.34 88.44 8.55 -121.45 0.36 98.30
11:00 21.69) -16.26 7.79 103.65 12.26 124.64 0.61 104.31 13.89 -72.35 0.36 91.76 8.55 -99.51 041 93.54
12:00 21.37, -15.52 8.08 104.40 13.11 132.41 0.49 102.82 13.78 -58.60 0.30 87.09 8.71 -102.70 0.38 92.82
13:00 20.54/ -14.78 7.70 100.18 13.40 122.59 0.74 95.46 11.68 -65.44 0.33 82.30 6.29 -119.81 0.32 88.71
14:00 18.65 -15.62 7.66 98.27 8.88 132.85 1.00! 96.70 11.07 -79.87 0.26 83.68 5.58 -108.88 0.29 89.62
15:00 18.21 -15.18 6.36 98.50 8.74 141.44 0.77 100.39 10.12 -88.42 0.23 85.77 7.87 -106.69 031 91.26
16:00 2091 -15.31 6.83 99.24 11.21 117.55 0.87 96.29 10.57 -86.72 0.27 88.82 9.70 -96.41 0.19 92.59
17:00 20.93 -14.57 5.91 99.63 11.37 128.90 0.83 98.58 10.45 -82.67 0.25 85.17 5.94 -101.37 0.10 82.58
18:00 22.13 -13.66 4.58 105.37 9.48 123.20 0.80 93.38 11.70 -76.58 0.29 83.95 5.93 -70.82 0.12 78.76
19:00 22,61 -13.91 6.41 102.42 8.93 109.90 0.81 97.90 11.58 -90.61 0.38 87.18 8.07 -53.16 0.14 78.62
20:00 24.21 -15.42 6.53 104.19 9.03 103.97 0.91 96.03 11.58 -90.36 0.38 87.82 6.31 -47.44 0.10 70.39
21:00 24.03 -13.41 6.08 103.76 8.66 107.67 0.78 98.67 10.39 -85.06 0.43 88.63 6.18 -48.61 0.22 86.26
22:00 21.54) -12.84 5.47 100.59 8.41 127.93 0.78 97.21 1.61 -79.13 0.47 90.25 9.38 -125.80 0.26 86.99
23:00 21.91 -11.56 5.32 101.81 9.32 115.45 0.83 97.86 2.36 54.73 0.40 88.49 9.93 -140.04 0.28 90.71
24:00 21.23 -12.63 5.15 101.35 8.05 132.55 0.84 99.85 2.68 119.36 0.33 87.86 8.83 -133.59 0.40 92.03

92 Harménica 102 Harmonica 112 Harménica 122 Harmonica 132 Harmonica 142 Harmonica 152 Harménica 162 Harmonica

Médulo(%)[A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A Médulo(%) |A

1:00 3.79 82.67 0.45 99.22 3.26 141.56 0.18 92.55 3.51 113.17 031 87.83 1.65 -175.57 0.23 100.77
2:00 3.17 82.68 0.41 99.78 3.77 169.44 0.14 91.36 2.34 124.95 0.23 88.98 1.68! -164.22 0.24 96.73
3:00 2.16 77.89 0.38 101.77 5.73 -177.93 035 92.06 2.29 131.46 031 90.22 1.26! -169.20 0.19 101.35
4:00 3.00 52.64 0.40 100.29 6.72 -175.65 0.43 90.88 0.37 11137 0.28 90.23 1.30) -163.16 0.25 96.60
5:00 3.58 46.50 0.38 99.23 6.87 -172.34 0.36 90.94 0.70 63.07 0.33 90.45 1.51] 170.63 0.10 102.75
6:00 3.48 36.08 0.33 97.38 7.66 -170.19 0.37 89.20 1.96! 55.40 0.45 89.71 0.76 138.05 0.15 97.27
7:00 5.60 43.63 0.36 96.01 3.59 166.51 0.35 88.75 1.25 95.88 0.38 82.62 113 73.53 0.37 91.53
8:00 4.90 56.87 0.34 96.87 1.51 -170.68 0.28 87.94 5.30 82.02 031 79.55 251 112.29 0.41 9271
9:00 5.44 59.92 0.35 94.33 2.29 -175.76 0.41 89.53 5.86 89.91 0.33 81.77 4.19 92.44 0.43 91.70
10:00 5.10 63.38 0.21 96.87 3.87 -143.55 0.33 89.79 3.97 84.12 0.26 78.74 3.31 93.02 031 91.46
11:00 4.76 59.47 0.24 100.71 2.84 -156.16 0.35 93.65 2.45 89.54 0.31 84.89 3.04 67.66 0.38 94.76
12:00 4.40 61.20 0.19 97.72 2.80 127.91 0.45 89.03 4.71 81.93 0.34 84.91 3.87 80.48 0.40 96.65
13:00 5.26 56.91 0.24 89.98 4.76 102.87 0.38 88.96 4.86 85.66 0.17 78.46 4.82 75.93 0.29 99.08
14:00 6.35 50.51 0.19 83.84 2.09 103.40 0.36 93.44 4.78 8171 0.16 74.87 3.32 74.93 0.32 92.44
15:00 5.45 51.79 0.34 92.80 2.13 -148.11 0.44 90.53 4.80 89.78 0.21 8137 4.14 81.07 0.35 94.93
16:00 4.71 42.74 0.45 91.49 2.79 147.73 0.39 89.72 4.23 90.17 0.08 58.06 3.25 72.00 031 97.74
17:00 4.29 38.03 0.45 88.15 1.63 163.14 0.40 89.15 3.9 92.96 0.15 80.23 3.35 66.37 0.35 94.57
18:00 5.26 4073 0.43 88.77 4.14 108.82 041 88.91 3.03 71.42 0.18 78.20 3.03 60.68 0.29 99.49
19:00 7.11 47.31 0.33 91.51 3.45 159.86 0.27 87.80 2.89 121.66 0.22 8538 0.89 -78.45 0.10 99.23
20:00 7.06 44.44 0.37 92.60 2.55 171.97 0.36 92.23 2.58 146.42 0.22 86.88 1.42 -29.29 0.23 89.19
21:00 7.45 46.27 0.42 93.24 3.35 127.77 0.39 93.54 2.83 135.48 0.22 85.56 1.59! 31.87 0.18 90.89
22:00 8.21 56.85 0.42 94.05. 5.51 134.49 0.37 93.35 5.85 113.21 0.30 85.29 0.85 158.26 0.16 98.08
23:00 4.28 63.19 032 9278 5.35 124.52 0.27 91.09 5.64 109.74 0.28 84.68 1.66! 178.98 0.09 94.32
24:00 4.07 66.36 0.38 95.85 3.35 164.88 0.26 95.20 5.71 103.75 0.31 88.93 1.80! 139.81 0.17 99.53

172 Harménica 182 Harmonica 192 Harménica 202 Harménica 212 Harmonica 222 Harmonica 232 Harmbnica 242 Harménica 252 Harmonica

A A A A Médulo(%) [A A A A Médulo(%) |Angulo(Grat

1:00 2.88 -168.20) 0.05) 95.14 1.55 105.48 0.07 116.10 0.45 146.37) 0.08 116.51 0.74) -97.97 022 97.44) 0.40 7213
2:00 313 -172.74] 0.05) 107.81 1.28] 94.56 0.24) 85.94 0.16 142.87) 0.12) 11336 1.61 -68.15 0.14) 86.88 1.09 126.88)
3:00 2.04 -155.17] 0.03] 129.40) 091 85.04 025 98.34) 0.5 -142.59| 0.10 122.16 1.55 -61.52 022 95.53 0.93 105.95
4:00 236 -147.74] 0.16) 96.91 0.95 106.80 0.19 97.04 0.08 -174.28] 0.10 11081 052 -89.70 025 98.18 0.6 99.94)
5:00 3.05 -144.25 0.08] 106.79 0.90 86.48 029 90.64 0.53 -121.78] 0.24) 98.88 068 70.12 0.24) 98.23 0.98 107.25
6:00 2.07 -159.79| 0.08] 95.45 1.01 5431 027 86.90 032 -94.83 0.26 98.39 073 31.57 027 95.54 0.83 86.55
7:00 1.27 95.30 0.42] 90.39 2.45 69.83 039 87.86 1.89 9135 039 89.55 115 99.53 038 89.76) 1.53 72.65
8:00 4.09 58.06) 0.41] 89.05 3.09) 76.78 038 88.27) 3.04 10152 0.40 89.63 1.69) 73.28 043 90.29 1.22 2635
9:00 434 99.67) 0.46| 84.15 3.67) 91.12 051 88.85 231 105.24) 0.43 89.42 2.18] 88.73 0.46) 89.98 0.99 49.48
10:00 133 -166.55 0.45) 85.24 3.22 90.37 052 86.09 1.20 11733 032 87.78 2.05 100.47 047 87.83 1.23 62.29
11:00 2.94 -90.80 0.40 87.54 3.51 95.62 0.36 87.51 133 113.72 0.34] 88.58 2.17 110.83' 0.35 89.87] 1.44 72.20]
12:00 1.95 -127.21 0.43] 84.47 2.93 90.55 0.35 86.04] 3.09 101.30 0.43] 87.50 2.53 107.59: 0.39 89.12 2.02 77.10
13:00 2.89 141.71 0.39 87.09 3.29] 93.05' 0.43 85.98 2.52 100.99 0.36 89.69 1.34] 109.33 0.31 91.17] 1.62 63.16
14:00 173 173.87) 031 82.23 2.95 90.81 035 84.97) 1.43 7455 034 87.75 0.99) 107.05 030 89.04) 0.93 58.89
15:00 1.54 162.64) 0.24) 79.47 2.74) 87.37 035 87.58 2.74 8161 031 88.42 059 154.61 033 90.93 0.93 49.92
16:00 0.62 94.06| 0.18] 78.70] 2.22 80.33 0.24 86.23] 1.48 110.33 0.25 87.65 0.20 47.81 0.28 90.60 1.08' 39.23
17:00 163’ 53.43 0.13 87.08 2.03 81.11 0.16 88.11 149 98.45 0.25 93.03 131 70.73] 0.29 80,@ 171 54.62
18:00 117 77.83 0.20 85.99 2.44] 76.71 0.14 91.90 112 131.88 0.17 90.73 1.24] 93.68 0.22 86.45| 2.28 61.92
19:00 2.67 17.37] 0.12 88.80 111 103.34 0.03 94.68| 111 -126.77 0.17 96.50 0.05 -49.86 0.19 90.43] 131 51.74]
20:00 2.79 271 0.19 93.60 0.70 72.04 0.00 -150.04 2.13 -97.80 0.22 94.95 0.18 -147.98 0.26 90.89 1.04 0.28
21:00 2.43 9.30 0.18 91.41 1.09] 45.12 0.02 -158.64 181 -100.01 0.18 101.25 0.47 128.56 0.17 97.14] 1.30 3.34
22:00 1.46 -30.45 0.32 90.77 131 73.91 0.06 154.59] 178 -159.65 0.13 113.43 0.49 177.89 0.16 100.56 0.82 4.77
23:00 1.94 -153.46 0.17 92.28 1.52 91.63’ 0.09 99.74] 1.29 -92.36 0.16 104.40 0.70 42.67 0.32 91.45] 0.97 79.50]
24:00 139 -141.62 0.19 88.36 1 d 92.48 0.14 101.34] 117 162.13 0.21 101.95 0.43 79.05] 0.27 95.21 0.26 172.01
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