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1. OBJETIVO

O presente Estudo tem por objetivo calcular e avaliar a Energia Incidente com a
adequacao de condicdes de trabalho quanto a distancia segura de aproximacao de
painéis e cubiculos elétricos da instalacado e de especificar EPI (Equipamentos de
Protecdo Individual) pela norma IEEE 1584 2002. O estudo devera ser utilizado
concomitantemente com as Normas NR 10 e NR 6 nos vérios setores da Terminal
Aquaviario de Sdo Sebastido para atender as necessidades da Ampliacdo da

Subestacao Prncipal, situada em Sao Sebastidao — SP.

2. NORMAS

Para a elaboracdo deste relatério as seguintes normas e bibliografias foram
consultadas:
e [1] IEEE Std.1584™ IEEE Guide for Performing Arc Flash Hazard
Calculations
e [2]NR 10 — SEGURANCA EM INSTALACOES E SERVICOS EM ELETRICIDADE
e [3]NR 6 - EQUIPAMENTO DE PROTEQAO INDIVIDUAL - EPI
e [4] Brown Book IEEE 399-1997 Recommend Practice for Industrial and
commercial Power Systems analysis (ANSI)
e [5] Norma Brasileira ABNT NBR 14039 Instalacdes elétricas de media tenséo
de 1,0 a 36,2kV 31.05.2005
e [6] Power System Analysis John J. Grainger and William D. Stevenson, Jr.

e [7] Industrial Power Systems Handbook - Donald Beeman
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3. PREMISSAS

3.1 Dados Utilizados

Os dados utilizados no estudo em pauta foram obtidos através de documentacéo

fornecida pela Petrobras tais como, desenhos, documentos e informacfes como

valores de curto-circuito na entrada do sistema elétrico.

Documentos de referéncia:

Esquema Unifilar Geral — Subestacédo de Entrada 138/13,8/4,16kV Terminal

Aquiviario de Sdo Sebastido Ampliacdo da Subestacéo Principal Transpetro
Doc N°: ME-4250.01-5142-946-PEN-001 Rev. B de 28/10/09.

Diagrama Unifilar Geral 138/13,8/4,16/0,48kV Glebas A/B/C/ Terminal

Aquiviario de Sao Sebastido Sistema Elétrico N° DE-4250.01-5148-741-ADA-

001 Rev. B 28/01/2010

CEPEL / ANAFAS Relatério de Impedéancias de Barra, Relatorio de Niveis

de curto-circuito e Relatério de Dados de curto-circuito.

Parametros do ramal Petrobras Sao Sebastido

Livro de instru¢des Transformador Regulador Trifasico 3217 A/B N°61125/

1070 - 01_03/02_03/03_03 Caracterisiticas Técnicas

Placa de Identificacdo TF3218A/B N° 32997 de 21/09/1973

Diagrama Unifilar com protecdo PN-3228 OSVAT Switchgear — gleba D N°

DE-4250.01-5144-741-AUD-001 Rev.0 02/08/07

Diagrama Unifilar PN-3232 -4,16kV — gleba D N° DE-4250.01-5140-700-

ADA-001 Rev.A 23/03/10

Diagrama Unifilar PN-3254 -13,8/4,16kV — gleba A N° DE-4250.01-5148-741-

AUD-001 Rev.A 23/03/10

Diagrama Unifilar PN-3230 0,48kV — gleba D Switchgear N° DE-4250.01-

5140-700-AUD-001 Rev.0 02/08/07
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4. CONSIDERACOES

4.1 Transformadores

As poténcias, relagbes de tensdes e impedancias consideradas para o estudo

foram obtidas dos desenhos e documentos listados no item 3.1, acima.

e 2xTrafo 3217A/B-3¢ 20/26,66/33,33MVA Z%=8,18%
e 1xTrafo 3202A/B-3¢ 20/26,66/33,33MVA Z%=8,0%
e 2xTrafo 3218A/B-3¢ 8/10MVA Z%=8,0%

4.2 Cabos

Os cabos foram representados por suas impedancias as quais sado obtidas em
funcdo de suas caracteristicas construtivas e listadas no item 3.1. Sdo indicadas
nos diagramas unifilares acima enviados pela Petrobras DE-4250.01-5142-946-PEN-
001 Rev. B e N° DE-4250.01-5148-741-ADA-001 Rev. B e também através do
arquivo zipado PTW.

Os valores das impedancias foram retirados de catalogos do fabricantes Prysmian

(antiga Pirelli)

Em alguns casos é indispensavel colocar uma impedancia como cabo, com valor
muito pequeno, para que o software aceite 0 modelo (Z = 0.0001 + j0.0001) 0,5m,
o qual pode ser identificado no Tabelamento de Dados com a nomenclatura de “C
AUX AAAA”.

Para os alimentadores que ndo estdo identificados, as caracteristicas do cabo

foram estimadas e adotadas, para este calculo.
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4.3 Motores
As reatancias para o0s motores de média tensdo foram consideradas

individualmente, utilizando o valor de rotor blogueado. Para baixa tensao foi

considerado o motor equivalente considerando-se este a 60% da poténcia do

transformador que o alimenta.

Para todos os motores assincronos de baixa ou média tensdo a resisténcia foi

obtida a partir do valor da relacdo X/R, segundo o IEEE Red Book.

Para a definicAo das impedancias dos motores, a norma ANSI aplica fatores

multiplicativos as reatancias das maquinas, as quais séo fun¢bes das poténcias e

velocidades das mesmas. Neste estudo foram desconsiderados motores menores

ou iguais a 50 kW.

Os dados de rendimento e de fator de poténcia dos motores considerados foram

baseados no arquivo PTW fornecido.

Informac6es do arquivo PTW fornecido

Motor 2/4 polos kV In (A) Ip/In n F.P.
8115CV/5700kW-2p 13,2 309,49 5,8548 0,967 0,85
1525CV/1300kW-4p 13,2 69,89 5,8548 0,956 0,88

1125kW-4p 13,2 58,08 5.8548 0,9610 0,90
1800kW-4p 13,2 86,94 5,8548 0,956 0,88
2500HP/1865kW-4p 4,00 398,22 5,8824 0,956 0,88
1750 CV/1288kW-4p 4,00 236,7 5.8824 0,956 0,93
900 HP/670kW-4p 4,00 119,40 5,8824 0,935 0,88
710kW-4p 4,00 149,89 5,8824 0,957 0,89
650CV/478kW-4p 4,00 162,76 5,8824 0,9350 0,88
520 kW 4,00 123,92 5,8824 0,933 0,88

300 kW —4p 0,44 345,50 5,8548 0,9550 0,86

250 CV/185kW-4p 0,44 317,73 5,8548 0,945 0,86
200 CV/150kW-4p 0,44 266,80 5,8548 0,945 0.86
75kW-4p 0,44 136,48 5,8824 0.935 0,87

As demais cargas foram consideradas em kVA com fator de poténcia de 0,85; 0,92

e 1,00, conforme o arquivo fornecido em PTW.
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4.4 Contribuicdo na Entrada do Sistema

Os valores utilizados e fornecidos pelo PTW como fonte equivalente na entrada do

sistema 138kV, sao:

e Alimentado por linhas 1 ou 2 de 138kV 31,5kA - vide itens 3.1 e 4.1

acima.

o lcc3¢=6050A e X/R=3,620
o leclo=0AeX/R=1,0

o Z1=0,018413+j0,066656

o Z0=10000000+j10000000

o Bases 100MVA 138kV.

4.5 Topologia do Sistema

O estudo de fluxo de carga seré efetuado para a topologia de operacao, conforme
indicadas nos diagramas unifilares simplificados ME-4250.01-5142-946-PEN-001 e
DE-4250.01-5148-741-ADA-001.

Nesta topologia 0os geradores ndo operam com o sistema.

A concessionaria € responsavel pela alimentacdo pelos circuitos dos disjuntores
52-1 e 52-2.
Foi considerado, no sistema, que os transformadores de poténcia ndo operam em

paralelo.

Cubiculos de média tensdo e painéis de baixa tensdo com dupla alimentacdo e

disjuntor de interligacéo (tie) ndo operam em paralelo.
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5. METODOLOGIA DE CALCULO

5.1 Programa Utilizado

Foi utilizado o programa PTW versé&o 6.5.2.1 da SKM, modulo Arc Flash Evaluation
Study.

5.2 Técnica de Caculo de Arco Incidente

Avaliacéo de arco Incidente utilizando a norma IEEE 1584
As equacgdes que se seguem s&o reimpressas com a permissao do IEEE 1584
*Direitos autorais 2002*, do IEEE. O IEEE se isenta de qualquer responsabilidade

ou responsabilidade resultante da utilizacdo e uso da maneira descrita.

5.3 Arco Incidente IEEE 1584 / D10 inclui as seguintes etapas de calculo:
e llimitagGes de modelo:
o TensOes de barra entre 208V e 15kV.
o Corrente de curto circuito para barramento de 700A até 106kA
o Distancia entre barramentos de 13 até 153 mm.

o Para sistemas fora dos limites acima, utilizar a equagéo de Lee.

. Utilizacéo para defeitos em sistemas trifdsicos em cada barra do sistema de
alimentacédo, Calcular a corrente de curto-circuito de defeito direto para cada

barramento (Ig) e para cada ramal dispositivo de protecéo) (is or)-

o Calculo de corrente de arco nos barramentos (la) e em cada ramal (la br).
Para sistema de barras de tensdo nominal <1 kV e 700A < Ig < 106kA

lg (Ia) = K+ 0,662 Ig(lg) + 0,0966V +0,000526G + 0,5588V Ig(lg) —0,00304G lg(lg)
Onde:

lg = log10

I, = a corrente de arco no barramento

K =-0,153 para para sistema aberto ou = -0,097 para sistema em caixa fechado
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Is = corrente de curto-circuito franco para falta trifasica (valor simétrico rms em kA)
no barramento
V = a tensdo do barramento em kV

G = a distancia entre cada barramento em mm

Para sistema de barras de tensdo nomina = 1 kV e 700A < Ig < 106kA

lg(ly) = 0,00402 + 0,983 Ig(Ig)

Portanto, I = 10 1g (12) labr = la * lgor / I

Onde:

Iz br = @ corrente de curto franco através de cada equipamento de protecao.

lapr = @ corrente de arco através de cada equipamento de protecéo.

* Nota: Na sequéncia de IEEE 1584 - 5.2, os calculos se referem as para duas
correntes de arco, uma para a corrente minima e outra para a corrente maxima. O
percentual do minimo e maximo para a corrente de defeito devido ao arco pode ser
definido nas opc¢des de estudo no programa. Sao efetuados célculos do tempo de
disparo de trip e de energia incidente para ambas correntes de arco acima
mencionadas e o maior valor de energia incidente é associado e exibido com o

tempo de disparo do trip.

o Determinacgéo de tempo de trip/retardo (Tr)

Utilizam-se as curvas de caracteristicas tempo-corrente (TCC) da protecao.

Para todos os fusiveis do tipo padréo considera-se a curva de tempo total de
abertura para a corrente de arco. Caso se tenham disponiveis apenas a curva de
tempo médio de fusdo e a curva de tempo médio de abertura de fusiveis,
considera-se 0 seguinte: para correntes de arco com disparo menor que 0,03 s
adicionam-se 15% no valor de TR, se Tr estiver acima de 0,03 s, adicionam-se
10% para determinar o tempo total de abertura. Se a corrente de arco estiver
acima do tempo de abertura na parte inferior da curva (0,01 segundo), usa-se 0,01
s no tempo (IEEE_P1584/D10 4.6 passo 5).
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ara fusiveis padrao, se a corrente de arcos estiver acima do ponto correspondente
ao tempo total de abertura na parte inferior da curva (0,01 s), usa-se 0,01 seg
(IEEE P1584 2002, Pg 8).

Para todos os disjuntores e fusiveis limitadores, se o tempo de trip dado pela curva
de abertura para a corrente de arco for inferior a %2 ciclo. Caso contrario, admite-
se um tempo de trip/retardo de acordo com o valor relativo da corrente de arco l,,
em relacdo a corrente I. na qual a curva de abertura (total) cai para valor de 0,01

segundo. A tabel utilizada € a seguinte:

Tempo de trip/retardo Condicao

Ler da curva la<I_

15 ciclos IL<1a<2 1,

Y4 ciclos la>2 1L

o Determinacdo do tempo de trip/retardo para relés a partir de curvas

caracteristicas tempo-corrente (TCC).
Determina-se o tempo de trip/retardo a partir da caracteristica
curva dos coordenogramas (TCC). Para os relés operando na regido instantanea,
adicionam-se 16 ms no tempo de abertura do disjuntor. (IEEE P1584 2002, Pg 8)

. Determinacéo dos tempo de abertura do disjuntor para relés:
Tempo de abertura do disjuntor Classe de Tenséao / Tipo

1,5 ciclos <1000 V / caixa moldada
3,0 ciclos <1000 V / Power

5.0 ciclos 1-35kV

8.0 ciclos > 35 kV

Desde que os relés no PTW ndo sdo associados com um disjuntor especifico,
basta usar 3 ciclos para < 1 kV

Para todas as outras categorias de dispositivo, o tempo de abertura do disjuntor é
admitido como 0.0 s uma vez que a leitura de tempo de trip/retardo na curva

caracteristicas (TCC) incluem o tempo de abertura do disjuntor.
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o Determinagdo da duracdo do Arco, adicionando o tempo de trip/retardo e

tempo de abertura do disjuntor.

o Determinacgéao do tipo de equipamento.

Quatro tipos de instalacdo de equipamento séo listados em IEEE1584: quadros de
distribuicdo, painel, cabo e instalacdo ao ar livre. Se o barramento nao estiver
associado ao banco de dados pode ser associado no editor de componente pelo

usuéario no PTW, definindo padr6es de acordo com o nivel de tensdo da seguinte

forma:

Tipo de Equipamento Classe de Tensao kV
Painel <1
Distribuicéo <35

Ao Tempo > 35

o Determinagcdo de espacamento de barramento (IEEE P1584 2002, Pg 8,

tabela 2):

Classes de Tensao Equipamento Espagamento (mm)
< 1kV Distribuicao 32

< 1kV Painéis e CCM’s 25

1 — 5 kV Distribuicéo 104

> 5 kV Distribuicao 152

Todos os cabo 13

1 -5 kV ao tempo 104

> 5 kV ao tempo 152

o Determinacéo da distancia de trabalho. (IEEE P1584 2002, Pg 8, tabela 3)
A distancia de trabalho é definida com base no tipo de equipamento e nivel de

tensdo padrao

Distancia de trabalho Tipo Equipamento Classe de Tenséao kV
24 polegadas (610 mm) Distribuicéo <1

18 polegadas (455 mm) Painel <1

36 polegadas (910 mm) Distribuicédo >1&<35

72 polegadas (1829mm) Distribuicéo > 35
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18 polegadas (455 mm) Todos os outros
o Determinacgdo se o equipamento esta aterrado ou ndo

O padrao é ndo aterrado para tensdo < 1 kV aterrado para tensdo > 1 kV.
Verificam-se todos 0s ramos conectados a um barramento: se existir algum
transformador aterrado todo o barramento € definido como "Aterrado”. Caso

contrario usa-se padrao definido pelo usuario.

. Calculo de energia incidente

lg (En) =K1+ K2+ 1,081 1g (I,) + 0,0011 G

En = energia incidente (J/cmz) normalizada para uma duracao de arco de 0,2 seg

e distancia de trabalho de 610 mm

K1 = -0,792 instalacédo aberta ou —0,555 instalacdo fechada em caixa (quadros de
distribuicdo, painel, cabo)

K2 = 0 para sistema trifasico aterrado com alta resisténcia ou = —0,113 para
sistemas aterrados

G = espacamento entre barramentos condutores em mm
Solucdo En = 10" F"

Energia incidente normalizado:

E = 4.184 Cf En (t/0,2) (610*/ D)

E = energia incidente (J/cmz)

Ci= 1,0 para tensao superior a 1 kV ou = 1,5 para tensao igual ou inferior a 1 kV
t = duracdo do arco em segundos

D = distancia de trabalho

X = expoente de distancia

Padrdo para X (expoente de distancia) com base no tipo de equipamento e nivel

de tenséo
X Equipamentos Classe de Tenséao kV
1,473 Distribuicéo <1

1,641 Painel <1
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0,973 Distribuicéo >1
2 Todos os outros
o Célculo da Distancia Segura de Aproximacéao Dg

Dg = [4,184 Cf En (1/0,2) (610 / EB)]*'*

Dg = Distancia limite (distancia de seguranca) em milimetros para energia incidente
Es

Es = Energia incidente a distancia limite (para uma queimadura de segundo grau

com a pele nua: Eg = 5.0 (J/cm2))

NFPA 70E-2004 130,3 recomenda o uso de 6,24 J/cm? (1,5 cal/cm?) como o nivel
de energia incidente para calcular o limite de arco elétrico quando a duracédo do
arco(tempo de trip + tempo de abertura do disjuntor) € menor ou igual a 0,1
segundos. A opc¢do de usar 5,0 ou 6,24 Jlicm? (2,2 ou 1,5 cal/cmz) é fornecida
como uma opcdo na configuracdo do estudo e é aplicada aos niveis de tenséo

superiores a 1 kV.

Para todos os disjuntores e fusiveis limitadores e com energia incidente fornecida
pelo fabricante e suas equacgOes de limite de seguranga para 0 arco, usam-se
equacdes do fabricante em vez das equacfes acima.

As equacdes limitantes podem entrar na biblioteca do dispositivo de protec&o. E o
Cabe aousuéario certificar-se de que as equac¢fes sao validas para os dados de
distancia de trabalho, espacamento de barramento, sistema aterrado ou nao

utilizados nos célculos de arco elétrico.

le = A * Iy + B — (energia incidente)

Dg =D * Ip; + D — (distancia limite)

As constantes A, B, C e D sao diferentes para diferentes fabricantes,
quadros/cartuchos e suas classificacdes. Se a equacdo esta disponivel para a
energia incidente, mas néo para Flash limite DB, calcular IE da equagéo limitante e

DB usando a equacgao da norma IEEE 1584.
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Se um barramento tiver varias contribuicbes é calculada a energia incidente de
cada equipamento limitador utilizando as equacdes de limitacdo de corrente. Em
seguida, calcula-se a corrente de arcos ap0s a soma das contribuicdes dos
dispositivos limitadores de curto franco no barramento a corrente de arcos total
com as equacdes de energia incidente da norma IEEE1584 para calcular a energia
incidente. Adiciona-se a energia incidente dos equipamentos limitadores e dos
equipamentos ndo limitadores juntos. Sempre se calcula o limite de seguranca
para o arco usando a equacdo da norma IEEE 1584 quando existem varias

contribui¢cdes no barramento.

* Nota: Na norma IEEE 1584 - item 5.2, sdo calculados dois arcos, uma no minimo
e outra no maximo. A percentagem do minimo e maximo devido ao arco original
pode ser especificada nas op¢des do estudo do PTW pelo usuario. O tempo de trip
e energia incidente minimo e maximo de defeito de arco s&o calculados e o maior

dos dois valores de energia incidente é fornecido com o tempo de trip associados.

A categoria de vestuario EPI por uma pesquisa simples tabela de tabela EPI

(equipamentos de protecao individual).

. Determinacéo da classe da luva em funcédo do nivel de tensdo. A seguinte
tabela de classe de luva vem da ASTM D 120-95.
Classe da Luva Classe de tensao
00 500 V
0 1000 V
1 7500 V
2 17.000 V
3 26.500 V
4 36.000 V

Para sistemas fora dos limites da norma 1584 IEEE, como:
a) barramento tenséo < 208V ou > 15kV.
b) curto-circuito franco direto no barramento < 700A ou > 106kA.

c) Espacamento dos barramentos < 13 mm ou > 153 mm.
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Deve-se usar a seguinte equacao de Lee na unidade de medida:
E =2,142 * 10° * V * I * (/D?)

E = energia incidente (J/cmz)

V = tenséo de sistema (kV)

t = tempo de arco (segundos)

D = distancia de trabalho em relacdo ao ponto do arco (mm)

I, = corrente de curto-circuito franco (kA)

A distancia segura de aproximacao pode ser resolvida utilizando a definicao

E = 5.0 J/em? e calculando D da equacao acima.

Usar a seguinte equacao de Ralph Lee nas unidades inglesas:

E =793 *V * |y * (/D)

E = energia incidente (cal/cm?)

V = tensdao de sistema (kV)

T = tempo de arco (segundos)

D = distancia de trabalho em relacdo ao ponto do arco (polegadas)

l,s = Corrente de curto-circuito franco (kA)

O limite de seguranca para o arco pode ser obtido utilizando, por definicao, E = 1,2

callcm? e calculando D da eqguacao acima.
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6. RESULTADOS E COMENTARIOS

6.1 Andlises dos Resultados para equipamentos a serem fornecidos

Resultados, conforme Anexo Il - Tabela | temos:

SE-Tebar 138kV

Barra de Entrada da SE. Nesta barra durante um curto-circuito havera uma
corrente de arco de 7,01kA que sera interrompida pelo disjuntor DJ-1 ou DJ-2 em
0,200 s, produzindo Energia Incidente de 2969 Jicm?. Esta barra ndo devera ser
operado energizado. Nao exsite Equipamentos de Protecéo Individual (EPI) seguro

para intervir com tensao.

Bus-0331, BUS-0288, BUS-0200, BUS-0205 e BUS-0206.

Nestas barras do secundario dos transformadores de forca de entrada de 138kV.
Durante um curto-circuito havera uma corrente de arco de 10,47kA a 14,05kA que
serd interrompida pelos disjuntores em 0,133 s, produzindo Energia Incidente de
16,11 & 16,61 J/cm®. Estas barras/cubiculos poderdo ser operado energizado
desde que seja utilizado EPI categoria 1: camisa e calgas resistente a chama,
capacete, protetor auricular, oculos de seguranca e protetor facial atendendo a NR-
10 e NR-6.

Bus-0330.

Nesta barra do secundéario dos transformadores de forca de entrada de 138kV.
Durante um curto-circuito haverd uma corrente de arco de 12,85 kA que sera
interrompida pelos disjuntores em 0,133 s, produzindo Energia Incidente de
17,13J/cm?. Estas barras/cubiculos poderdo ser operado energizado desde que
seja utilizado EPI categoria 2: camisa e calgas resistente a chama, capacete,
protetor auricular, oculos de seguranca e protetor facial atendendo a NR-10 e NR-
6.

Painéis dos 2° transformadores de 138kV PNL-3240 PNL-3228 e PNL-3232.
Nestes painéis nos secundarios dos transformadores de forca de entrada de

138kV. Durante um curto-circuito havera uma corrente de arco de até 12,84kA que
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sera interrompida pelos disjuntores em 0,083 s, produzindo Energia Incidente até
9,6 J/cm®. Estas barras/cubiculos poderao ser operado energizado desde que seja
utilizado EPI categoria 1: camisa e calcas resistente a chama, capacete, protetor

auricular, oculos de seguranca e protetor facial atendendo a NR-10 e NR-6.

Painel PNL-3254.

Neste painel de 13,8kV. Durante um curto-circuito havera uma corrente de arco de
até 9,88kA que sera interrompida pelos disjuntores em 0,083 s, produzindo Energia
Incidente até 3,81 J/cm® Esta barra/cubiculo podera ser operado energizado
desde que seja utilizado EPI categoria 0: camisa e calgas resistente a chama,
capacete, protetor auricular, oculos de seguranca e protetor facial atendendo a NR-
10 e NR-6.

Demais paineis
Nos demais painéis deverdo utilizar os dados das vestimentas e categorias das
EPI's informados no anexo Il tabela 1 quando for necessario operar 0s

equipamentos energizados.

6.2 Comentarios
Sobre os resultados, conforme Anexo Il - Tabela | temos:
Para operar com maior seguranca sugerimos sempre que possivel a fim de
minimizar a exposi¢cao aos riscos potencias de um arco elétrico sugerimos:

e Quando da manutencao, inspecao ou verificagdo dos equipamentos estes
sejam realizados quando estdo desernegizado e realizados conforme
procedimentos de trabalho da NR-10 e NR-6.

e Operar, intervir e manobrar o equipamento elétrico energizado sempre

remotamente.
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7. CONCLUSOES E RECOMENDACOES

7.1  Concluséao
Consideramos os estudo de arco incidente abrange as instalagbes da TEBAR
guanto a ampliacdo dos novos transformadores e painéis a serem instalados.
Recomendamos e consideramos que deve ser verificado as instalacdoes e
equipamentos existentes quanto a manutencdo e conservagdo e atendimento as
normas de seguranga e protecao.
Verificar a adequacao dos equipamentos existentes aos novos equipamentos a

serem instalados.

7.2 Recomendacfes
Atualizar o parque fabril da TEBAR com equipamentos que atendam as normas de
seguranca e tenha a possibilidade de operacao remota.
Adquirir equipamentos a prova de arco elétrico bem como com relé de protecao
com detector de arco interno e corrente.
Operar conforme as normas instrugbes de operacdo e segurangca hos
procedimentos de trabalho com os equipamentos elétricos utilizando equipamentos

de protecgao individual (EPI's) adequados.
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8. ANEXO | — ENTRADA DE DADOS - CASO TABELA |

TEBAR Terminal Aquaviprio de Smo Sebastirmo
AmpliaTro da SubestaTro Principal
Estudo do Sistema IP/Gabor
Jun 14, 2011 22:47:03 Page 1
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY
SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING
FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.
SKM POWER*TOOLS FOR WINDOWS
INPUT DATA REPORT
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2009

ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE.
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0019 BUS-0288 PN-3228A (OSVA 4 13800 120.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 QOhms/1000 m 0.0013 + J 0.0018 PU
Z0 Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0013 + J 0.0018 PU
CBL-0020 PN-3228A (OSVA BUS-0045 2 13800 100.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: EPR Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0068 + J 0.0034 PU
Z0 Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0068 + J 0.0034 PU
CBL-0022 PN-3228A (OSVA BUS-0047 1 13800 100.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0136 + J 0.0068 PU
Z0  Impedance: 0.5179 + J 0.1434 Ohms/1000 m 0.0272 + J 0.0075 PU
CBL-0023 PN-3228B (OSVA BUS-0048 2 13800 100.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: EPR Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0068 + J 0.0034 PU
Z0  Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0068 + J 0.0034 PU
CBL-0024 BUS-0330 PN-3240B 4 13800 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00056 + J 0.00074 PU
Z0 Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00056 + J 0.00074 PU
CBL-0025 BUS-0331 PN-3240A 4 13800 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00056 + J 0.00074 PU
Z0 Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00056 + J 0.00074 PU
CBL-0026 PN-3228B (OSVA BUS-0049 2 13800 100.0 METER 95 Copper

Duct Material:

+/-

Non-Magnetic

Impedance: 0.2596 + J 0.

Insulation Type:
1304 Ohms/1000 m

EPR Insulation Class:
0.0068 + J 0.0034 PU
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Z0  Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0068 + J 0.0034 PU
CBL-0029 PN-3228B (OSVA BUS-0287 1 13800 85.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0116 + J 0.0058 PU
Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.0042 + J 0.0044 PU
CBL-0031 BUS-0286 PN-3236A 2 480 85.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 1.73 + J 1.81 PU
Z0 Impedance: 0.0940 + J 0.0980 Ohms/1000 m 1.73 +J 1.81 PU
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0032 BUS-0058 PN-3236B 2 480  85.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 1.73 + J 1.81 PU
Z0 Impedance: 0.0940 + J 0.0980 Ohms/1000 m 1.73 +J 1.81 PU
CBL-0033 PN-3228A (OSVA BUS-0059 1 13800 85.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0116 + J 0.0058 PU
Z0 Impedance: 0.9714 + J 0.1599 Ohms/1000 m 0.0434 + J 0.0071 PU
CBL-0035 PN-3236B PN-3249 1 480 300.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2300 + J 0.1000 Ohms/1000 m 29.95 +J 13.02 PU
Z0  Impedance: 0.0128 + J 0.0062 Ohms/1000 m 1.67 + J 0.8073 PU
CBL-0038 BUS-0205 PN-3232A (TRAN 4 4160 85.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0104 + J 0.0139 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0104 + J 0.0139 PU
CBL-0039 BUS-0206 PN-3232B (TRAN 4 4160 85.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0104 + J 0.0139 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0104 + J 0.0139 PU
CBL-0041 PN-3232A (TRAN CH-3215 1 4160 350.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2597 + J 0.1273 Ohms/1000 m 0.5252 + J 0.2575 PU
Z0 Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.4178 + J 0.2484 PU
CBL-0045 PN-3232B (TRAN BUS-0071 1 4160 500.0 METER 25 Copper

Duct Material:

+/-

Impedance

Non-Magnetic

0 0.9715 + J 0.1558 0Ohms/1000 m

Insulation Type:

Insulation Class:

2.81 +J 0.4501 PU
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Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 2.81 +J 0.4501 PU
CBL-0047 PN-3232B (TRAN BUS-0075 1 4160 500.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5180 + J 0.1398 Ohms/1000 m 1.50 + J 0.4039 PU
Z0 Impedance: 0.1624 + J 0.0472 Ohms/1000 m 0.4692 + J 0.1364 PU
CBL-0048 BUS-0207 PN-3243 2 480 1.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.0204 + J 0.0213 PU

Z0 Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.0204 + J 0.0213 PU
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0049 PN-3232B (TRAN BUS-0083 1 4160 100.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5180 + J 0.1398 Ohms/1000 m 0.2993 + J 0.0808 PU
Z0 Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.5614 + J 0.0900 PU
CBL-0050 BUS-0290 PN3229 2 480 100.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
Z0 Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
CBL-0051 PN-3232B (TRAN BUS-0211 1 4160 250.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2597 + J 0.1273 Ohms/1000 m 0.3752 + J 0.1839 PU
Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 1.01+J 0.2129 PU
CBL-0052 PN-3232B (TRAN BUS-0085 1 4160 400.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5180 + J 0.1398 Ohms/1000 m 1.20 + J 0.3231 PU
Z0  Impedance: 0.1200 + J 0.0940 Ohms/1000 m 0.2774 + J 0.2173 PU
CBL-0053 BUS-0210 PN-3246 2 480 1.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.0204 + J 0.0213 PU
Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.0204 + J 0.0213 PU
CBL-0054 BUS-0090 PN-3245 2 480  30.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0780 + J 0.0970 Ohms/1000 m 0.5078 + J 0.6315 PU
Z0  Impedance: 0.0780 + J 0.0970 Ohms/1000 m 0.5078 + J 0.6315 PU
CBL-0055 BUS-0091 PN-3244 2 480  30.0 METER 300 Copper

Duct Material:

+/-

Impedance

Non-Magnetic

0.0780 + J 0

Insulation Type:

.0970 Ohms/1000 m

0.

Insulation Class:

5078 + J 0.6315 PU
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Z0  Impedance: 0.0780 + J 0.0970 Ohms/1000 m 0.5078 + J 0.6315 PU
CBL-0057 PN-6211001A (0O BUS-0086 1 13800 30.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0016 + J 0.0018 PU
Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.0153 + J 0.0025 PU
CBL-0058 PN-3228B (OSVA BUS-0064 1 13800 100.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0136 + J 0.0068 PU

Z0 Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0045 + J 0.0059 PU
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0059 PN-3254 BUS-0095 1 13800 30.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 QOhms/1000 m 0.0013 + J 0.0018 PU
Z0  Impedance: 0.0538 + J 0.0768 Ohms/1000 m 0.00085 + J 0.0012 PU
CBL-0060 PN-6211001B (0 BUS-0087 1 13800 30.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0016 + J 0.0018 PU
Z0 Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.0153 + J 0.0025 PU
CBL-0068 PN-3217 PN-3216 1 480  50.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1900 + J 0.1000 Ohms/1000 m 412 + J 2.17 PU
Z0  Impedance: 0.1900 + J 0.1000 Ohms/1000 m 412 + J 2.17 PU
CBL-0069 PN-3254 BUS-0116 1 13800 30.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0013 + J 0.0018 PU
Z0  Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0041 + J 0.0021 PU
CBL-0073 PN-3203A (0OSBA BUS-0126 1 4160 200.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3594 + J 0.1332 Ohms/1000 m 0.4154 + J 0.1539 PU
Z0  Impedance: 0.3594 + J 0.1332 Ohms/1000 m 0.4154 + J 0.1539 PU
CBL-0074 PN-3212 BUS-0461 1 480  50.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2300 + J 0.1000 Ohms/1000 m 4.99 + J 2.17 PU
Z0  Impedance: 0.2300 + J 0.1000 Ohms/1000 m 4.99 + J 2.17 PU
CBL-0075 PN-3212 BUS-0460 1 480  50.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2300 + J 0.1000 Ohms/1000 m 499 + J 2.17 PU
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Z0  Impedance: 0.2300 + J 0.1000 Ohms/1000 m 4.99 + J 2.17 PU
CBL-0077 PN-3212 BUS-0458 1 480 50.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.4700 + J 0.1100 Ohms/1000 m 10.20 + J 2.39 PU
Z0  Impedance: 0.4700 + J 0.1100 Ohms/1000 m 10.20 + J 2.39 PU
CBL-0078 PN-3203A (OSBA BUS-0254 1 4160 1430.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3594 + J 0.1332 Ohms/1000 m 2.97 +J 1.10 PU
Z0 Impedance: 0.3594 + J 0.1332 QOhms/1000 m 2.97 +J 1.10 PU
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0079 PN-3203A (OSBA BUS-0128 1 4160 30.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0358 + J 0.0213 PU
Z0 Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0358 + J 0.0213 PU
CBL-0081 PN-3203A (OSBA BUS-0130 1 4160 42.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0501 + J 0.0298 PU
Z0 Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0501 + J 0.0298 PU
CBL-0084 PN-3203B (OSBA BUS-0136 1 4160 30.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0358 + J 0.0213 PU
Z0  Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0358 + J 0.0213 PU
CBL-0086 PN-3203B (OSBA BUS-0131 1 4160 42.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0501 + J 0.0298 PU
Z0  Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0501 + J 0.0298 PU
CBL-0088 PN-3203B (OSBA CH-3211 1 4160 550.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2597 + J 0.1273 Ohms/1000 m 0.8254 + J 0.4046 PU
Z0  Impedance: 0.1045 + J 0.1136 Ohms/1000 m 0.3321 + J 0.3610 PU
CBL-0089 CH-3211 BUS-0144 1 4160 100.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.4049 + J 0.0852 PU
Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.4049 + J 0.0852 PU
CBL-0092 CH-3211 BUS-0470 1 4160 150.0 METER 35 Copper

Duct Material:

+/-

Non-Magnetic

Impedance: 0.7007 + J 0.

Insulation Type:

1474 Ohms/1000 m

Insulation Class:

0.6073 + J 0.1278 PU
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Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.6073 + J 0.1278 PU
CBL-0095 CH-3211 BUS-0154 1 4160 300.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 QOhms/1000 m 1.21 + J 0.2555 PU
Z0  Impedance: 0.7007 + J 0.1474 QOhms/1000 m 1.21 + J 0.2555 PU
CBL-0096 CH-3211 BUS-0155 1 4160 400.0 METER 35 Copper

Duct Material: Non-Magnetic

+/-

20

Insulation Type:

Impedance: 0.7007 + J 0.1474 QOhms/1000 m
Impedance: 0.7007 + J 0.1474 QOhms/1000 m

Insulation Class:
1.62 +J 0.3407 PU
1.62 +J 0.3407 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0097 BUS-0156 PN-3106 1 480  50.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2300 + J 0.1000 Ohms/1000 m 4.99 + J 2.17 PU
Z0  Impedance: 0.2300 + J 0.1000 Ohms/1000 m 4.99 + J 2.17 PU
CBL-0098 BUS-0157 PN-5140003 2 480  35.0 METER 185 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1200 + J 0.0940 Ohms/1000 m 0.9115 + J 0.7140 PU
Z0  Impedance: 0.2300 + J 0.1000 Ohms/1000 m 1.75 + J 0.7595 PU
CBL-0100 BUS-0159 PN-3103 1 480  50.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3200 + J 0.1000 Ohms/1000 m 6.94 + J 2.17 PU
Z0  Impedance: 0.3307 + J 0.0965 Ohms/1000 m 7.18 + J 2.09 PU
CBL-0102 PN-5140001A (N BUS-0338 2 4160 1250.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1045 + J 0.1136 Ohms/1000 m 0.3774 + J 0.4103 PU
Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 3.51 +J 0.5627 PU
CBL-0103 PN-5140001B(NO  BUS-0340 2 4160 1250.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1045 + J 0.1136 Ohms/1000 m 0.3774 + J 0.4103 PU
Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 3.51 +J 0.5627 PU
CBL-0107 PN-3206A BUS-0172 2 480  30.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3200 + J 0.1000 Ohms/1000 m 2.08 +J 0.6510 PU
Z0  Impedance: 0.3200 + J 0.1000 Ohms/1000 m 2.08 +J 0.6510 PU
CBL-0109 PN-3206A PN-3214 1 480  80.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.8700 + J 0.1200 Ohms/1000 m 30.21 + J 4.17 PU
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Z0  Impedance: 0.8700 + J 0.1200 Ohms/1000 m 30.21 + J 4.17 PU
CBL-0110 PN-3206A PN-3204 1 480 1.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.8700 + J 0.1200 Ohms/1000 m 0.3776 + J 0.0521 PU
Z0  Impedance: 0.8700 + J 0.1200 Ohms/1000 m 0.3776 + J 0.0521 PU
CBL-0111 PN-3206A PN-3205 1 480 1.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.4700 + J 0.1100 Ohms/1000 m 0.2040 + J 0.0477 PU
Z0  Impedance: 0.4700 + J 0.1100 Ohms/1000 m 0.2040 + J 0.0477 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0112 PN-3206A CD-12 1 480  10.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.8700 + J 0.1200 Ohms/1000 m 3.78 + J 0.5208 PU
Z0 Impedance: 0.8700 + J 0.1200 Ohms/1000 m 3.78 + J 0.5208 PU
CBL-0113 PN-3206A PN-3219 1 480 150.0 METER 10 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 2.19 + J 0.1300 Ohms/1000 m 142.58 + J 8.46 PU
Z0 Impedance: 2.19 + J 0.1300 Ohms/1000 m 142.58 + J 8.46 PU
CBL-0114 PN-3206A PN-3224 1 480  50.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3200 + J 0.1000 Ohms/1000 m 6.94 + J 2.17 PU
Z0  Impedance: 0.1673 + J 0.0459 Ohms/1000 m 3.63 +J 0.9961 PU
CBL-0115 PN-3205 PN-3211 1 480 120.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.8700 + J 0.1200 Ohms/1000 m 45.31 + J 6.25 PU
Z0  Impedance: 0.8700 + J 0.1200 Ohms/1000 m 45.31 + J 6.25 PU
CBL-0116 PN-3205 PN-3270 1 480  20.0 METER 10 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 2.19 + J 0.1300 Ohms/1000 m 19.01 + J 1.13 PU
Z0  Impedance: 2.19 + J 0.1300 Ohms/1000 m 19.01 + J 1.13 PU
CBL-0117 PN-3211 PDN-001 1 480  30.0 METER 10 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 2.19 + J 0.1300 Ohms/1000 m 28.52 + J 1.69 PU
Z0  Impedance: 2.19 + J 0.1300 Ohms/1000 m 28.52 + J 1.69 PU
CBL-0118 PN-3224 PN-3215 1 480 130.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.8700 + J 0.1200 Ohms/1000 m 49.09 + J 6.77 PU
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Z0  Impedance: 0.8700 + J 0.1200 Ohms/1000 m 49.09 + J 6.77 PU
CBL-0120 PN-3206B BUS-0175 2 480  30.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3200 + J 0.1000 Ohms/1000 m 2.08 +J 0.6510 PU
Z0  Impedance: 0.3200 + J 0.1000 Ohms/1000 m 2.08 +J 0.6510 PU
CBL-0121 PN-3206B BUS-0176 2 480  30.0 METER 70 Copper

Duct Material: Non-Magnetic

Insulation Type:

+/- Impedance: 0.3200 + J 0.1000 Ohms/1000 m
Z0  Impedance: 0.3200 + J 0.1000 Ohms/1000 m

Insulation Class:
2.08+J 0.6510 PU
2.08+J 0.6510 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0131 BUS-0200 PN-3228B (OSVA 4 13800 120.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 QOhms/1000 m 0.0013 + J 0.0018 PU
Z0 Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0013 + J 0.0018 PU
CBL-0164 PN-3203A (0OSBA BUS-0250 1 4160 240.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5180 + J 0.1398 Ohms/1000 m 0.7184 + J 0.1939 PU
Z0  Impedance: 0.3594 + J 0.1332 Ohms/1000 m 0.4984 + J 0.1847 PU
CBL-0165 PN-3203A (0OSBA BUS-0248 1 4160 345.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3594 + J 0.1332 Ohms/1000 m 0.7165 + J 0.2655 PU
Z0  Impedance: 0.3594 + J 0.1332 Ohms/1000 m 0.7165 + J 0.2655 PU
CBL-0168 BUS-0253 BUS-0251 1 4160 50.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.2024 + J 0.0426 PU
Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.2024 + J 0.0426 PU
CBL-0169 BUS-0253 BUS-0252 1 4160 100.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.4049 + J 0.0852 PU
Z0 Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.4049 + J 0.0852 PU
CBL-0170 BUS-0254 BUS-0253 1 4160 50.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5180 + J 0.1388 Ohms/1000 m 0.1497 + J 0.0401 PU
Z0  Impedance: 0.5180 + J 0.1388 Ohms/1000 m 0.1497 + J 0.0401 PU
CBL-0172 BUS-0260 PN-3206A 4 480  35.0 METER 240 Copper

Duct Material:

+/-

Non-Magnetic

Impedance: 0.0940 + J O

Insulation Type:

.0980 Ohms/1000 m

Insulation Class:

0.3570 + J 0.3722 PU
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Z0  Impedance: 0.1045 + J 0.1136 Ohms/1000 m 0.3969 + J 0.4314 PU
CBL-0174 BUS-0269 PN-3203A (OSBA 1 4160 65.0 METER 400 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0684 + J 0.1079 Ohms/1000 m 0.0257 + J 0.0405 PU
Z0  Impedance: 0.1045 + J 0.1136 Ohms/1000 m 0.0393 + J 0.0427 PU
CBL-0175 BUS-0270 PN-3203B (OSBA 1 4160 85.0 METER 400 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0684 + J 0.1079 Ohms/1000 m 0.0336 + J 0.0530 PU
Z0 Impedance: 0.1045 + J 0.1136 Ohms/1000 m 0.0513 + J 0.0558 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0176 PN-3254 BUS-0274 1 13800 30.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 QOhms/1000 m 0.0013 + J 0.0018 PU
Z0 Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0041 + J 0.0021 PU
CBL-0178 PN-3210 (OSPLA BUS-0096 1 4160 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0849 + J 0.1101 Ohms/1000 m 0.0245 + J 0.0318 PU
Z0 Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.2807 + J 0.0450 PU
CBL-0179 PN-3210 (OSPLA BUS-0097 1 4160 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0849 + J 0.1104 Ohms/1000 m 0.0245 + J 0.0319 PU
Z0  Impedance: 0.2397 + J 0.1273 Ohms/1000 m 0.0693 + J 0.0368 PU
CBL-0180 PN-3210 (OSPLA BUS-0098 1 4160 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0849 + J 0.0110 Ohms/1000 m 0.0245 + J 0.0032 PU
Z0  Impedance: 0.2597 + J 0.1273 Ohms/1000 m 0.0750 + J 0.0368 PU
CBL-0182 PN-3210 (OSPLA BUS-0422 1 4160 65.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5180 + J 0.1397 Ohms/1000 m 0.1946 + J 0.0525 PU
Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.3649 + J 0.0585 PU
CBL-0183 PN-3210 (OSPLA BUS-0100 1 4160 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0849 + J 0.1101 Ohms/1000 m 0.0245 + J 0.0318 PU
Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.2807 + J 0.0450 PU
CBL-0185 PN-3210 (OSPLA BUS-0102 1 4160 100.0 METER 300 Copper

Duct Material:

+/-

Impedance

Non-Magnetic

0 0.0849 + J 0.

1101

Insulation Type:
Ohms /1000 m

0

Insulation Class:

.0491 + J 0.0636 PU
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Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 0.5614 + J 0.0900 PU
CBL-0194 BUS-0304 PN-3210 (OSPLA 1 4160 190.0 METER 400 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0684 + J 0.1079 Ohms/1000 m 0.0751 + J 0.1185 PU
Z0  Impedance: 0.0849 + J 0.1101 Ohms/1000 m 0.0932 + J 0.1209 PU
CBL-0199 BUS-0248 BUS-0325 1 4160 50.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 QOhms/1000 m 0.2024 + J 0.0426 PU
Z0 Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.2024 + J 0.0426 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0200 BUS-0248 BUS-0327 1 4160 50.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 QOhms/1000 m 0.2024 + J 0.0426 PU
Z0 Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.2024 + J 0.0426 PU
CBL-0215 PN-3240A PN-6211001A (0 2 13800 350.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0096 + J 0.0108 PU
Z0 Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0096 + J 0.0108 PU
CBL-0216A0 BUS-0482 BUS-0481 2 13800 70.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0014 + J 0.0022 PU
Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0022 + J 0.0056 PU
CBL-0216B0 BUS-0483 BUS-0485 2 13800 230.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0046 + J 0.0072 PU
Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0074 + J 0.0184 PU
CBL-0216C0 BUS-0484 BUS-0485 2 13800 230.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0046 + J 0.0072 PU
Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0074 + J 0.0184 PU
CBL-0218 PN-3240B PN-6211001B (0 2 13800 350.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0096 + J 0.0108 PU
Z0  Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0096 + J 0.0108 PU
CBL-0219 PN-6211001A (0 BUS-0358 1 13800 150.0 METER 240 Copper

Duct Material: Non-Magnetic

Insulation Type:

+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m

Insulation Class:

0.0082 + J 0.0092 PU
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Z0  Impedance:0.00010 + J 0.00020 Ohms/1000 m 0.00001 + J 0.00002 PU
CBL-0221 PN-6211001A (O BUS-0360 1 13800 150.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0082 + J 0.0092 PU
Z0  Impedance:0.00010 + J 0.00020 Ohms/1000 m 0.00001 + J 0.00002 PU
CBL-0222 PN-6211001B (0 BUS-0361 1 13800 150.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0082 + J 0.0092 PU
Z0  Impedance:0.00010 + J 0.00020 Ohms/1000 m 0.00001 + J 0.00002 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0223 PN-6211001B (0 BUS-0362 1 13800 150.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1043 + J 0.1170 Ohms/1000 m 0.0082 + J 0.0092 PU
Z0  Impedance:0.00010 + J 0.00020 Ohms/1000 m 0.00001 + J 0.00002 PU
CBL-0224 PN-3254 BUS-0363 1 13800 290.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5179 + J 0.1434 QOhms/1000 m 0.0789 + J 0.0218 PU
Z0  Impedance:0.00010 + J 0.00020 Ohms/1000 m 0.00002 + J 0.00003 PU
CBL-0225 BUS-0372 PN-6211003A 2 480  10.0 METER 185 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1200 + J 0.0940 Ohms/1000 m 0.2604 + J 0.2040 PU
Z0  Impedance: 0.1200 + J 0.0940 Ohms/1000 m 0.2604 + J 0.2040 PU
CBL-0226 BUS-0374 BUS-0376 3 480 150.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
CBL-0227 BUS-0375 BUS-0377 3 480 150.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
Z0 Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
CBL-0229 BUS-0380 BUS-0381 3 480 150.0 METER 240 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 2.04 +J 2.13 PU
CBL-0230 BUS-0373 PN-6211003B 2 480  10.0 METER 185 Copper

Duct Material:

+/-

Non-Magnetic

Impedance: 0.1200 + J O

Insulation Type:

.0940 Ohms/1000 m

Insulation Class:

0.2604 + J 0.2040 PU
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Z0  Impedance: 0.1200 + J 0.0940 Ohms/1000 m 0.2604 + J 0.2040 PU
CBL-0232 5330001A BUS-0390 3 13800 400.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1681 + J 0.1224 QOhms/1000 m 0.0118 + J 0.0086 PU
Z0  Impedance: 0.1681 + J 0.1224 QOhms/1000 m 0.0118 + J 0.0086 PU
CBL-0233 BUS-0482 BUS-0477 2 13800 70.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0014 + J 0.0022 PU
Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0022 + J 0.0056 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0236 5330001A BUS-0399 3 13800 40.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1681 + J 0.1224 QOhms/1000 m 0.0012 + J 0.00086 PU
Z0  Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
CBL-0237 5330001A BUS-0400 1 13800 40.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0055 + J 0.0027 PU
Z0 Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0055 + J 0.0027 PU
CBL-0238 PN-533001B BUS-0401 1 13800 40.0 METER 95 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2597 + J 0.1304 Ohms/1000 m 0.0055 + J 0.0027 PU
Z0  Impedance: 0.2596 + J 0.1304 Ohms/1000 m 0.0055 + J 0.0027 PU
CBL-0239 5330001A BUS-0403 3 13800 40.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
Z0  Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
CBL-0241 PN-533001B BUS-0405 3 13800 40.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
Z0  Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
CBL-0242 PN-533001B BUS-0406 3 13800 40.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
Z0 Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0012 + J 0.00086 PU
CBL-0244 PN-3240A BUS-0471 1 13800 70.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:

+/-

Impedance

:0.1581 + J 0.

1281

Ohms /1000 m

0.0058 + J 0.0047 PU
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Z0 Impedance: 0.2514 + J 0.3259 Ohms/1000 m 0.0092 + J 0.0120 PU
CBL-0255 PN-5140001A (N BUS-0428 1 4160 390.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.9715 + J 0.1558 Ohms/1000 m 2.19 +J 0.3511 PU
Z0  Impedance: 0.9715 + J 0.1558 Ohms/1000 m 2.19 +J 0.3511 PU
CBL-0256 PN-5140001B(NO  BUS-0433 2 4160 1440.0 METER 35 Copper

Duct Material: Non-Magnetic

Insulation Type:

+/- Impedance: 0.7007 + J 0.1474 QOhms/1000 m
Z0 Impedance: 0.7007 + J 0.1474 QOhms/1000 m

Insulation Class:
2.92+J 0.6133 PU
2.92+J 0.6133 PU
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FEEDER INPUT DATA
CABLE FEEDER FROM FEEDER TO QTY VOLTS  LENGTH FEEDER
NAME NAME NAME /PH L-L SIZE TYPE
CBL-0257 PN-5140001B(NO  BUS-0435 1 4160 20.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0239 + J 0.0142 PU
Z0 Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.0239 + J 0.0142 PU
CBL-0258 PN-5140001B(NO  BUS-0436 1 4160 390.0 METER 120 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.4656 + J 0.2767 PU
Z0 Impedance: 0.2066 + J 0.1228 Ohms/1000 m 0.4656 + J 0.2767 PU
CBL-0265 BUS-0452 PN-5140001A (N 2 4160 1600.0 METER 185 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1354 + J 0.1155 Ohms/1000 m 0.6259 + J 0.5339 PU
Z0  Impedance: 0.1354 + J 0.1155 Ohms/1000 m 0.6259 + J 0.5339 PU
CBL-0266 BUS-0453 PN-5140001B(NO 2 4160 1600.0 METER 185 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1354 + J 0.1155 Ohms/1000 m 0.6259 + J 0.5339 PU
Z0  Impedance: 0.1354 + J 0.1155 Ohms/1000 m 0.6259 + J 0.5339 PU
CBL-0267 BUS-0453 BUS-0457 1 4160 2260.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3594 + J 0.1332 Ohms/1000 m 4.69 + J 1.74 PU
Z0  Impedance: 0.3594 + J 0.1332 Ohms/1000 m 4.69 + J 1.74 PU
CBL-0268 BUS-0452 BUS-0454 1 4160 2260.0 METER 70 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.3594 + J 0.1332 Ohms/1000 m 4.69 + J 1.74 PU
Z0 Impedance: 0.3594 + J 0.1332 Ohms/1000 m 4.69 + J 1.74 PU
CBL-0269 BUS-0462 PN-3206B 4 480  35.0 METER 240 Copper

Duct Material:

+/-

Impedance

Non-Magnetic

: 0.0940 + J 0.0980 Ohms/1000 m

Insulation Type:

0.

Insulation Class:

3570 + J 0.3722 PU
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Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.3570 + J 0.3722 PU
CBL-AUX0217  PN-3240B BUS-0482 1 13800 0.500 METER Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance:0.00010 + J 0.00010 Ohms/1000 m 0.00001 + J 0.00001 PU
70  Impedance:0.00010 + J 0.00010 Ohms/1000 m 0.00000 + J 0.00000 PU
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TRANSMISSION LINE
TRANSMISSION  FROM TO arty VOLTS LENGTH
LINE NAME BUS NAME BUS NAME /PH L-L
XLN-0001 BUS-0471 5330001A 1 13800.00 1.22 KM
+ Seq Impedance: 0.353495 + J 0.351253 Per Unit; Equi. Shunt B/2: 4.1637e-006
0 Seq Impedance: 0.467398 + J 1.23147 Per Unit; Equi. Shunt B/2: 1.7576e-006
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0004 BUS-0477 BUS-0483 1 13800.00 1.52 KM
+ Seq Impedance: 0.137841 + J 0.335304 Per Unit; Equi. Shunt B/2: 5.78741e-006
0 Seq Impedance: 0.279832 + J 1.43204 Per Unit; Equi. Shunt B/2: 2.28882e-006
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0005 BUS-0481 BUS-0484 1 13800.00 1.52 KM
+ Seq Impedance: 0.137841 + J 0.335304 Per Unit; Equi. Shunt B/2: 5.78741e-006
0 Seq Impedance: 0.279832 + J 1.43204 Per Unit; Equi. Shunt B/2: 2.28882e-006
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0006 BUS-0487 PN-533001B 1 13800.00 1.22 KM

+ Seq Impedance: 0.353495 + J 0.351253 Per Unit

0 Seq Impedance: 0.467398 + J 1.23147 Per Unit
% SERIES COMP: 0 From Shunt(MVA): 0.0000

Equi. Shunt B/2: 4.1637e-006

Equi. Shunt B/2: 1.7576e-006
To Shunt(MVA): 0.0000
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EQUIVALENT PI DATA
PI NAME FROM NAME TO NAME VOLTS
PI-0017 PN-5330002A PN-5330002B 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0018 PN-5330003A PN-5330003B 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0047 BUS-0485 PN-3254 13800.
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0073 PN-6211002A BUS-0371 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0074 PN-6211002A BUS-0372 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0075 PN-6211002A BUS-0374 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0076 PN-6211002A BUS-0375 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0077 PN-62110028B BUS-0373 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
PI-0079 PN-62110028B BUS-0380 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
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From Shunt Y: 0.00000+J 0.00000 PU ; To Shunt Y: 0.00000+J 0.00000 PU

PI-0080 PN-6211002B BUS-0382 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

PI-0089 PN-5330001A PN-533001B 13800.
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

PT-0091 5330001A PN-533001B 13800.
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

PI-0104 PN-3203A (OSBA BUS-0452 4160.0
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

PI-0114 BUS-0453 PN-3203B (OSBA 4160.0
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. Z: 0.00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU
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TRANSFORMER  INPUT DATA
TRANSFORMER PRIMARY RECORD VOLTS  * SECONDARY RECORD VOLTS  FULL-LOAD NOMINAL
NAME NO NAME L-L NO NAME L-L KVA KVA
TF - 5140001B BUS-0340 D 4160.00 PN-5140004B YG 480.00 1000.00 800.00
Pos. Seq. Z%: 0.920 + J 4.9 (Zpu 115+ ] 6.14) Shell Type
Zero Seq. Z%: 0.920 + J 4.9 (Sec 1.15+j 6.14 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3101 BUS-0436 D 4160.00 PN-3101 YG 480.00 750.00 750.00
Pos. Seq. Z%: 0.890 + J 4.67 (Zpu 119+ 6.22) Shell Type
Zero Seq. Z%: 0.890 + J 4.67 (Sec  1.19 +j 6.22 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3102 BUS-0428 D 4160.00 BUS-0159 YG 480.00 112.50 112.50
Pos. Seq. Z%: 1.13+J 3.84 (Zpu 10.05 + j 34.11 ) Shell Type
Zero Seq. Z%: 1.13+J 3.84 (Sec 10.05 + j 34.11 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3104 BUS-0433 D 4160.00 BUS-0156 YG 480.00 225.00 225.00
Pos. Seq. Z%: 1.06 +J 4.1 (Zpu 4.69 + ] 18.25 ) Shell Type
Zero Seq. Z%: 1.06 +J 4.1 (Sec  4.69 + j 18.25 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3201A BUS-0274 D 13800.0 BUS-0269 YG  4160.00 9375.00 9375.00
Pos. Seq. Z%: 0.573 + J 9.31 (Zpu 0.061 + j 0.993 ) Shell Type
Zeto Seq. Z%: 0.573 + J 9.31 (Sec 0.061 + j 0.993 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3201B BUS-0116 D 13800.0 BUS-0270 YG  4160.00 9375.00 9375.00
Pos. Seq. Z%: 0.557 + J 9.05 (Zpu 0.059 + j 0.965 ) Shell Type
Zeto Seq. Z%: 0.557 + J 9.05 (Sec 0.059 + j 0.965 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TRANSFORMER  INPUT  DATA

TRANSFORMER PRIMARY RECORD VOLTS ~ * SECONDARY RECORD ~ VOLTS  FULL-LOAD NOMINAL

NAME NO NAME L-L NO NAME L-L KVA KVA
TF-3201C BUS-0095 D 13800.0 BUS-0304 YG  4160.00 9375.00 9375.00
Pos. Seq. Z%: 0.544 + J 8.85 (Zpu 0.058 + j 0.944 ) Shell Type

Zero Seq. Z%: 0.544 + J 8.85 (Sec 0.058 + j 0.944 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3202A SE-TEBAR 138kV D 138000.  BUS-0331 YG 13800.0 33333.3 20000.0
Pos. Seq. Z%: 0.359 + J 7.99 (Zpu 0.018 + j 0.399 ) Shell Type
Zero Seq. Z%: 0.359 + J 7.99 (Sec 0.018 + j 0.399 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-32028 SE-TEBAR 138kV D 138000.  BUS-0330 YG 13800.0 33333.3 20000.0
Pos. Seq. Z%: 0.359 + J 7.99 (Zpu 0.018 + j 0.399 ) Shell Type
Zero Seq. Z%: 0.359 +J 7.99 (Sec 0.018 + j 0.399 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3204A BUS-0128 D 4160.00 BUS-0260 YG 480.00 1000.00 1000.00
Pos. Seq. Z%: 0.497 + J  4.89 (Zpu 0.497 + ] 4.69 ) Shell Type
Zero Seq. Z%: 0.497 + J  4.89 (Sec 0.497 + j 4.69 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-32048 BUS-0136 D 4160.00 BUS-0462 YG 480.00 1000.00 1000.00
Pos. Seq. Z%: 0.497 + J 4.72 (Zpu 0.497 +j 4.72) Shell Type
Zeto Seq. Z%: 0.497 + J 4.72 (Sec 0.497 + j 4.72 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3205 BUS-0126 D 4160.00 PN-3212 YG 480.00 750.00 750.00
Pos. Seq. Z%: 0.497 + J 4.75 (Zpu 0.663 + ] 6.34 ) Shell Type
Zeto Seq. Z%: 0.497 + J 4.75 (Sec 0.663 + j 6.34 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TRANSFORMER  INPUT DATA
TRANSFORMER PRIMARY RECORD VOLTS  * SECONDARY RECORD VOLTS  FULL-LOAD NOMINAL
NAME NO NAME L-L NO NAME L-L KVA KVA
TF-3206 BUS-0248 D 4160.00 PN-3217 YG 480.00 500.00 300.00
Pos. Seq. Z%: 0.497 + J 4.92 (Zpu 1.66 + j 16.42 ) Shell Type
Zero Seq. Z%: 0.497 + J 4.92 (Sec  1.66 + j 16.42 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3207 BUS-0327 D 4160.00 PN-CLUBE YG 220.00 300.00 300.00
Pos. Seq. Z%: 1.16 + 4 4.81 (Zpu 3.87 + ] 16.04 ) Shell Type
Zero Seq. Z%: 1.16 + 4 4.81 (Sec 3.87 +j 16.04 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3208 BUS-0144 D 4160.00 PN-3221 YG 480.00 500.00 500.00
Pos. Seq. Z%: 1.03+J 4.84 (Zpu 2.06 + ] 9.68 ) Shell Type
Zero Seq. Z%: 1.03+J 4.84 (Sec 2.06 + j 9.68 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3209 BUS-0470 D 4160.00 PN-3220 YG 480.00 500.00 500.00
Pos. Seq. Z%: 1.03+J 4.84 (Zpu 2.06 + ] 9.68 ) Shell Type
Zero Seq. Z%: 1.03+J 4.84 (Sec 2.06 + j 9.68 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3210 BUS-0250 D 4160.00 PN-3213 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J 4.92 (Zpu 0.995 + j 9.85 ) Shell Type
Zeto Seq. Z%: 0.497 + J 4.92 (Sec 0.995 + j 9.85 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3211 BUS-0254 D 4160.00 PN-3222 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J 4.80 (Zpu 0.994 +j 9.61 ) Shell Type
Zeto Seq. Z%: 0.497 + J 4.80 (Sec 0.994 + j 9.61 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TRANSFORMER  INPUT  DATA

TRANSFORMER PRIMARY RECORD VOLTS ~ * SECONDARY RECORD ~ VOLTS  FULL-LOAD NOMINAL

NAME NO NAME L-L NO NAME L-L KVA KVA
TF-3212 BUS-0251 D 4160.00 PN-3223 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J  4.81 (Zpu 0.994 +j 9.63 ) Shell Type

Zero Seq. Z%: 0.497 + J  4.81 (Sec 0.994 + j 9.63 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3213 BUS-0252 D 4160.00 PN-3242 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.49 + J 4.24 (Zpu 0.993 + j 8.48 ) Shell Type
Zero Seq. Z%: 0.49 + J 4.24 (Sec 0.993 + j 8.48 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3214 CH-3215 D 4160.00 BUS-0091 YG 480.00 750.00 750.00
Pos. Seq. Z%: 0.948 + J 4.97 (Zpu 1.26 +j 6.63) Shell Type
Zero Seq. Z%: 0.948 + J 4.97 (Sec 1.26 + j 6.63 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3215 BUS-0075 D 4160.00 BUS-0207 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J 4.61 (Zpu 0.994 +j 9.23 ) Shell Type
Zero Seq. Z%: 0.497 + J 4.57 (Sec 0.994 + j 9.15 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3216 CH-3215 D 4160.00 BUS-0090 YG 480.00 750.00 750.00
Pos. Seq. Z%: 0.948 + J 4.97 (Zpu 1.26 + ] 6.63) Shell Type
Zeto Seq. Z%: 0.948 + J 4.97 (Sec 1.26 + j 6.63 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3217A SE-TEBAR 138kV D 138000.  BUS-0288 YG 13800.0 33333.3 20000.0
Pos. Seq. Z%: 0.499 + J 8.16 (Zpu 0.025 + j 0.408 ) Shell Type
Zeto Seq. Z%: 0.499 + J 8.07 (Sec 0.025 + j 0.403 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TRANSFORMER  INPUT  DATA

TRANSFORMER PRIMARY RECORD VOLTS ~ * SECONDARY RECORD ~ VOLTS  FULL-LOAD NOMINAL

NAME NO NAME L-L NO NAME L-L KVA KVA
TF-3217B SE-TEBAR 138kV D 138000.  BUS-0200 YG  13800.0 33333.3 20000.0
Pos. Seq. Z%: 0.499 + J 8.16 (Zpu 0.025 + j 0.408 ) Shell Type

Zero Seq. Z%: 0.000 + J 0.000 (Sec 0.000 + j 0.000 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3218A SE-TEBAR 138kV D 138000.  BUS-0205 YG  4160.00 10000.0 8000.00
Pos. Seq. Z%: 0.499 + J 7.98 (Zpu 0.062 + j 0.998 ) Shell Type
Zero Seq. Z%: 0.499 + J 7.98 (Sec 0.062 + j 0.998 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-32188 SE-TEBAR 138kV D 138000.  BUS-0206 YG  4160.00 10000.0 8000.00
Pos. Seq. Z%: 0.499 + J 7.98 (Zpu 0.062 + j 0.998 ) Shell Type
Zero Seq. Z%: 0.499 + J 7.98 (Sec 0.062 + j 0.998 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3219A BUS-0287 D 13800.0 BUS-0286 YG 480.00 500.00 500.00
Pos. Seq. Z%: 1.04 + J 4.89 (Zpu 2.08 +j 9.78) Shell Type
Zero Seq. Z%: 1.0 + J 4.89 (Sec 2.08 + j 9.78 Pri Open)

Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3219B BUS-0059 D 13800.0 BUS-0058 YG 480.00 500.00 500.00
Pos. Seq. Z%: 1.0 + J 4.89 (Zpu 2.08 +j 9.78) Shell Type
Zeto Seq. Z%: 1.0 + J 4.89 (Sec 2.08 +j 9.78 Pri Open)

Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3220 BUS-0083 D 4160.00 BUS-0290 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J 4.56 (Zpu 0.994 +j 9.13 ) Shell Type
Zeto Seq. Z%: 0.497 + J 4.57 (Sec 0.994 + j 9.15 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal

Estudo do Sistema IP/Gabor

TRANSFORMER  INPUT  DATA

TRANSFORMER PRIMARY RECORD VOLTS ~ * SECONDARY RECORD ~ VOLTS  FULL-LOAD NOMINAL

NAME NO NAME L-L NO NAME L-L KVA KVA
TF-3221 BUS-0085 D 4160.00 BUS-0210 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.956 + J 4.49 (Zpu 1.91 + ] 8.98) Shell Type

Zero Seq. Z%: 0.956 + J 4.49 (Sec  1.91 +j 8.98 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3224 BUS-0154 D 4160.00 PN-3248 YG 480.00 500.00 500.00
Pos. Seq. Z%: 0.818 + J 3.84 (Zpu 1.64 + ] 7.69 ) Shell Type
Zero Seq. Z%: 0.818 + J 3.84 (Sec 1.64 + j 7.69 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-3226 BUS-0071 D 4160.00 QUEIROZ GALV}O YG 380.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J 4.57 (Zpu 0.994 + j 9.15 ) Shell Type
Zero Seq. Z%: 0.497 + J 4.57 (Sec 0.994 + j 9.15 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-5140001A BUS-0338 D 4160.00 PN-5140004A  YG 480.00 1000.00 800.00
Pos. Seq. Z%: 0.920 + J 4.9 (Zpu 115+ 7] 6.14) Shell Type
Zero Seq. Z%: 0.920 + J 4.9 (Sec 1.15+ ] 6.14 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-5140002 BUS-0435 D 4160.00 BUS-0157 YG 480.00 630.00 500.00
Pos. Seq. Z%: 0.833 + J  3.91 (Zpu 1.67 + ] 7.82) Shell Type
Zeto Seq. Z%: 0.833 + J 3.91 (Sec  1.67 + j 7.82 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

TF-5330001A BUS-0403 D 13800.0 PN-5330002A  YG 480.00 2000.00 1600.00
Pos. Seq. Z%: 0.960 + J 6.43 (Zpu 0.600 + j 4.02 ) Shell Type
Zeto Seq. Z%: 0.960 + J 6.43 (Sec 0.600 + j 4.02 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TRANSFORMER  INPUT DATA
TRANSFORMER PRIMARY RECORD VOLTS  * SECONDARY RECORD VOLTS  FULL-LOAD NOMINAL
NAME NO NAME L-L NO NAME L-L KVA KVA
TF-5330002A BUS-0399 D 13800.0 PN-5330003A YG 480.00 2000.00 1600.00
Pos. Seq. Z%: 0.960 + J 6.43 (Zpu 0.600 + j 4.02 ) Shell Type
Zero Seq. Z%: 0.960 + J 6.43 (Sec 0.600 + j 4.02 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-5330003A BUS-0400 D 13800.0 PN-5330004A YG 480.00 625.00 500.00
Pos. Seq. Z%: 0.960 + J 6.43 (Zpu 1.92 + ] 12.86 ) Shell Type
Zero Seq. Z%: 0.960 + J 6.43 (Sec  1.92 +j 12.86 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-5330003B BUS-0401 D 13800.0 PN-5330004B YG 480.00 625.00 500.00
Pos. Seq. Z%: 1.35+J 6.36 (Zpu 2.71 + 3§ 12.71) Shell Type
Zero Seq. Z%: 1.35+J 6.36 (Sec  2.71 +j 12.71 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-5334-01 BUS-0155 D 4160.00 PN-5334-01 YG 480.00 400.00 400.00
Pos. Seq. Z%: 0.940 + J 4.18 (Zpu 2.35 + ] 10.44 ) Shell Type
Zero Seq. Z%: 0.940 + J 4.18 (Sec  2.35 +j 10.44 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-6211001A BUS-0086 D 13800.0 PN-6211002A YG 480.00 2000.00 1600.00
Pos. Seq. Z%: 0.960 + J 6.43 (Zpu 0.600 + j 4.02 ) Shell Type
Zeto Seq. Z%: 0.960 + J 6.43 (Sec 0.600 + j 4.02 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-6211001B BUS-0087 D 13800.0 PN-6211002B YG 480.00 2000.00 1600.00
Pos. Seq. Z%: 0.960 + J 6.43 (Zpu 0.600 + j 4.02 ) Shell Type
Zeto Seq. Z%: 0.960 + J 6.43 (Sec 0.600 + j 4.02 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TEBAR Terminal Aquaviprio de Smo Sebastino

AmpliaTro da SubestaTmo Principal

Estudo do Sistema IP/Gabor

TRANSFORMER  INPUT = DATA

TRANSFORMER PRIMARY RECORD VOLTS ~ * SECONDARY RECORD ~ VOLTS  FULL-LOAD NOMINAL

NAME NO NAME L-L NO NAME L-L KVA KVA
TF-TEBAR BUS-0248 D 4160.00 PN-CLUBE YG 220.00 500.00 500.00
Pos. Seq. Z%: 0.497 + J 4.92 (Zpu 0.995 + j 9.85 ) Shell Type

Zero Seq. Z%: 0.497 + J 4.92 (Sec 0.995 + j 9.85 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TEBAR Terminal Aquaviprio de Smo Sebastino
AmpliaTro da SubestaTmo Principal

Estudo do Sistema IP/Gabor

GENERATION DATA

BUS NAME GENERATION VOLT SIZE  InitKW MaxKVAR  TYPE
SE-TEBAR 138kV BANDEIRANTES L 1 pu SB
Three Phase Contribution: 6050.00 AMPS X/R : 3.62

Line to Earth Contribution: 0.00000 AMPS X/R : 1.0000
Pos sequence impedance (100 MVA base) 0.0184 + J 0.0667 PU

Zero sequence impedance (100 MVA base) Infinite
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TEBAR Terminal Aquaviprio de Smo Sebastino

AmpliaTro da SubestaTro Principal

Estudo do Sistema IP/Gabor
I 1
| PASSIVE FILTER DATA |
: . . . . . . — . . l
| Filter | Bus | Bus | Rated |[Connect| Filter [Capacitor|Tuned| | || R | L | ¢ |
| Name | Name | Voltage | Voltage | | Type | KVAR |Order| Q | M| (@) | (H | (uF) |
I i I I I I I —t——+ I I I
| FLTR-0006 |BUS-0358 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || o.c000] 0.0000| 2.9250|
|FLTR-0008 |BUS-0360 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || o.c000] 0.0000| 2.9250|
|FLTR-0009 |BUS-0361 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || o.c000] 0.0000| 2.9250|
[FLTR-0010 |BUS-0362 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || o.c000] 0.0000| 2.9250|
|FLTR-0011 |BUS-0371 | 480] 480| DELTA| Capacitor| 210.0] | | | 0.0000] 0.0000|805.9061]
| | | | | | | | | | || o0.0000] 0.0000|805.9061]
|FLTR-0012 |BUS-0382 | 480] 480| DELTA| Capacitor| 210.0] | | | 0.0000] 0.0000|805.9061]
| | | | | | | | | | || o0.0000] 0.0000|805.9061]
|FLTR-0015 [PN-5330002A | 480] 480| WYE_G| Capacitor| 240.0] | | | 0.0000] 0.0000|2763.100]
| | | | | | | | | | || o0.0000] 0.0000]|2763.100]
|FLTR-0016 [PN-53300028 | 480] 480| WYE_G| Capacitor| 390.0] | | | 0.0000] 0.0000|4490.000]
| | | | | | | | | | || o0.0000] 0.0000]|4430.000]
|FLTR-0017 [PN-5330003A | 480] 480| WYE_G| Capacitor| 1200 | | | 0.0000] 0.0000]1381.600]
| | | | | | | | | | || o0.0000] 0.0000|1381.600]
|FLTR-0018 [PN-53300038 | 480] 480| WYE_G| Capacitor| 1200 | | | 0.0000] 0.0000|1381.600]
| | | | | | | | | | || o0.0000] 0.0000|1381.600]
|FLTR-0013 |BUS-0363 | 13800  13800| WYE_G| Capacitor| 300.0] | | || 0.0000] 0.0000| 4.1786]
| | | | | | | | ] | |l 0.0000] 0.0000] 4. 1786]
|FLTR-0021 [PN-3228A (OSVAT)| ~ 13800  13800| WYE_G| Capacitor|  150.0] | | || 0.0000] 0.0000| 2.0893]
| | | | | | | | | | |l 0.0000] 0.0000] 2.0893]
|FLTR-0022 |BUS-0045 | 13800  13800| WYE_G| Capacitor| 900.0] | | || 0.0000] 0.0000| 12.5358]
| | | | | | | | | | || o.0000] 0.0000| 12.5358]
|FLTR-0024 |BUS-0047 | 13800  13800| WYE_G| Capacitor| 200.0] | | || 0.0000] 0.0000| 2.7857]
| | | | | | | | ] | |l 0.0000] 0.0000 2.7857]
|FLTR-0026 |BUS - 0064 | 13800  13800| WYE_G| Capacitor| 200.0] | | || 0.0000] 0.0000| 2.7857]
| | | | | | | | ] | |l 0.0000] 0.0000 2.7857]
|FLTR-0027 |BUS-0048 | 13800  13800| WYE_G| Capacitor| 900.0] | | || 0.0000] 0.0000| 12.5358]
| | | | | | | | | | || o.0000] 0.0000| 12.5358]
|FLTR-0028 |BUS-0049 | 13800  13800| WYE_G| Capacitor|  900.0| | | || 0.0000| 0.0000| 12.5358|
| | | | | | | | | | || o0.0000] 0.0000] 12.5358]
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|FLTR-0029 [PN-3228B (OSVAT)| ~ 13800|  13800] WYE_G| Capacitor|  150.0] | | || o0.0000] 0.0000] 2.0893]
| | | | | | | | | | |l ©0.0000] 0.0000| 2.0893]
[FLTR-0019 |BUS-0097 | 4160  13800] WYE_G| Capacitor|  300.0| | | || o0.0000] 0.0000] 4.1786]
| | I | | | | | | | || o.0000] 00000 4 1786]
|FLTR-0032 |BUS-0098 | 4160  13800] WYE_G| Capacitor|  300.0| | | || o0.0000] 0.0000] 4.1786]
| | I | | | | | | | || ©o.0000] 00000 4 1786]
|FLTR-0033 |BUS-0096 | 4160  13800] WYE_G| Capacitor|  300.0| | | || o0.0000] 0.0000] 4.1786]
| | I | | | | | | | || o.0000] 00000 4 1786]
|FLTR-0034 |BUS-0100 | 4160  13800] WYE_G| Capacitor|  300.0| | | || o0.0000] 0.0000] 4.1786]
| | I | | | | | | | || ©0.0000] 00000 4 1786]
|FLTR-0036 |BUS-0102 | 4160  13800] WYE_G| Capacitor|  300.0| | | || o0.0000] 0.0000] 4.1786]
| | I | | | | | | | || o.0000| 0.0000] 4.1786|
|FLTR-0037 |BUS-0458 | 480|  13800| WYEG| Capacitor|  30.0] | | || o0.0000] 0.0000] 0.4179]
| | I | | | | | | | || o.0000] o0.0000| 0.4179]
|FLTR-0039 |BUS-0460 | 480|  13800| WYEG| Capacitor|  50.0] | | || 0.0000] 0.0000] 0.6964]
| | | | | | | | | | |l ©0.0000] 0.0000| 0.6964]
|FLTR-0040 |BUS-0461 | 480|  13800| WYEG| Capacitor|  50.0] | | || 0.0000] 0.0000] 0.6964]
| | | | | | | | | | |l ©0.0000] 0.0000| 0.6964]
|FLTR-0042 |BUS-0130 | 4160  13800] WYE_G| Capacitor|  150.0] | | || o0.0000] 0.0000] 2.0893]
| | | | | | | | | | |l ©0.0000] 0.0000| 2.0893]
|FLTR-0043 |BUS-0131 | 4160  13800] WYE_G| Capacitor|  150.0] | | || o0.0000] 0.0000] 2.0893]
| | | | | | | | | | |l ©0.0000] 0.0000| 2.0893]
|FLTR-0049 |BUS-0175 | 480|  13800| WYEG| Capacitor|  50.0] | | || 0.0000] 0.0000] 0.6964|
| | | | | | | | | | || 0.0000] 0.0000| 0.6964|
|FLTR-0050 |BUS-0176 | 480|  13800| WYEG| Capacitor|  50.0] | | || o0.0000] 0.0000] 0.6964]
| | | | | | | | | | || ©.0000] 0.0000| 0.6964]
|FLTR-0052 | PN-32068 | 480|  13800| WYEG| Capacitor|  50.0] | | || o0.0000] 0.0000] 0.6964]
| | | | | | | | | | || ©.0000] 0.0000| 0.6964|
|FLTR-0056 | PN-3206A | 480] 480| WYE_G| Capacitor|  50.0] | | || o0.0000] 0.0000|575.6472]
| | I | | | | | | | || 0.0000] 0.0000]|575.6472|
|BCAP-4000kVArc 2|PN-32408 | 13800  13800| DELTA| Capacitor| 4000.0| | | || o0.0000] 0.0000| 18.5716]
I | I | | | | | | | || o0.0000| 0.0000| 18.5716]
|BCAP-4000kVArc 1|PN-32408 | 13800  13800| DELTA| Capacitor| 4000.0| | | || o0.0000] 0.0000| 18.5716]
I | I | | | | | | | || o0.0000| 0.0000| 18.5716]
|BCAP-500kVArc 3 |PN-3228A (OSVAT)| 13800  13800| DELTA| Capacitor|  500.0] | | || o0.0000] 0.0000] 2.3215]
| | | | | | | | | | |l ©0.0000] 0.0000| 2.3215]
|BCAP-1250kVATc 4|PN-3228B (OSVAT)| 13800  13800| DELTA| Capacitor| 1250.0] | | || o0.0000] 0.0000] 5.8036]
| | | | | | | | | | |l ©.0000] 0.0000| 5.8036]
|BCAP-250kVArc 6 |PN-3232B (TRANS.| 4160  4160| DELTA| Capacitor|  250.0] | | || o0.0000] o0.0000] 12.7732]
| | | | | | | | | | || o.0000] 0.0000] 12.7732]
[BCAP-100kVArc 5 |PN-3232A (TRANS.| ~ 4160|  4160| DELTA| Capacitor|  100.0] | | || o0.0000] 0.0000] 5.1093]
| | | | | | | | | | | ©0.0000| 0.0000| 5.1093]

| |
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ENERGY AUDIT LOADS
BUS  NAME LOAD NAME VOLTS SIZE LOADTYPE PF LAG/LEAD
BUS-0390 URV 13800.0 1500.0%1.00 kVA  KVA 0.90 LAG
CD-12 EQv-CD12 480.00 63.00*1.00 kVA  KVA 0.85 LAG
PDN-001 EQV-001 480.00 53.00*1.00 kVA  KVA 0.85 LAG
PN-3101 EQV-3101 480.00 750.00*1.00 kVA  KVA  1.00UNIT
PN-3103 EQV-3103 480.00 112.50*1.00 kVA  KVA 0.85 LAG
PN-3106 EQV-3106 480.00 225.00*1.00 kVA  KVA 0.92 LAG
PN-3204 EQV-3204 480.00 63.00*1.00 kVA  KVA 0.85 LAG
PN-3211 EQV-3211 480.00 50.00*1.00 kVA  KVA 0.85 LAG
PN-3213 EQV-3213 480.00 250.00*1.00 kVA KVA 0.85 LAG
PN-3214 EQV-3214 480.00 63.00%1.00 kVA  KVA 0.85 LAG
PN-3215 EQV-3215 480.00 63.00%1.00 kVA  KVA 0.85 LAG
PN-3216 EQV-3216 480.00 75.00%1.00 kVA  KVA 0.85 LAG
PN-3217 EQv-3217 480.00 75.00%1.00 kVA  KVA 0.85 LAG
PN-3219 EQV-3219 480.00 30.00%1.00 kVA  KVA 0.85 LAG
PN-3219 EQv-3218 480.00 20.00%1.00 kVA  KVA 0.85 LAG
PN-3220 EQV-3220 480.00 350.00%1.00 kVA  KVA 0.85 LAG
PN-3221 EQV-3221 480.00 350.00%1.00 kVA  KVA 0.85 LAG
PN-3222 EQV-3222 480.00 200.00%1.00 kVA  KVA 0.85 LAG
PN-3223 EQV-3223 480.00 250.00%1.00 kVA  KVA 0.85 LAG
PN-3224 EQV-3224 480.00 30.00%1.00 kVA  KVA 0.85 LAG
PN-3236A EQV-3236a 480.00 250.00%1.00 kVA  KVA 0.85 LAG
PN-3236B EQV-3236b 480.00 148.00*1.00 kVA  KVA 0.85 LAG
PN-3242 EQV-3242 480.00 200.00*1.00 kVA  KVA 0.85 LAG
PN-3243 EQV-3243 480.00 150.00%1.00 kVA  KVA 0.85 LAG
PN-3244 EQV-3244 480.00 225.00%1.00 kVA  KVA 0.85 LAG
PN-3245 EQV-3245 480.00 225.00*1.00 kVA  KVA 0.85 LAG
PN-3246 EQV-3246 480.00 200.00*1.00 kVA  KVA 0.85 LAG
PN-3248 EQV-3248 480.00 350.00*1.00 kVA  KVA 0.85 LAG
PN-3270 EQV-3270 480.00 20.00*1.00 kVA  KVA 0.85 LAG
PN-5140003 EQV-5140003 480.00 313.00*1.00 kVA  KVA  1.00UNIT
PN-5140004A EQV - 5140005 480.00 303.00*1.00 kVA KVA 0.92 LAG
PN-5140004B EQV-5140006 480.00 297.00*1.00 kVA  KVA  0.92 LAG
PN-5330002A EQV-5330002A  480.00 228.00*1.00 kVA KVA 0.92 LAG
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PN-5330002A EQV 5330006 480.00 365.00%1.00 kVA  KVA 0.92 LAG
PN-53300028B EQV-5330002B  480.00 227.00*1.00 kVA  KVA 0.92 LAG
PN-53300028B EQV 5330005 480.00 534.00%1.00 kVA  KVA 0.92 LAG
PN-5330003A EQV 5330003A  480.00 476.00%1.00 kVA  KVA 0.92 LAG
PN-5330003B EQV-5330003B  480.00 137.00%1.00 kVA  KVA 0.92 LAG
PN-5330003B EQV 5330007 480.00 439.00%1.00 kVA  KVA 0.92 LAG
PN-5330004A EQV-5330004A  480.00 120.00*1.00 kVA  KVA 0.92 LAG
PN-5330004B EQV-5330004B  480.00 120.00*1.00 kVA  KVA 0.92 LAG
PN-5334-01 EQV-5334-01 480.00 300.00%1.00 kVA  KVA 0.85 LAG
PN-6211003A EQV-6211003A  480.00 275.00*%1.00 kVA  KVA 0.80 LAG
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BUS  NAME LOAD NAME

VOLTS SIZE

LOADTYPE PF

PN-6211003B EQV-6211003B
PN-CLUBE EQV-CLUBE
PN3229 EQv-3229
QUEIROZ GALVO EQV-QG

480.00 275.00*1.00 kVA KVA  0.80
220.00 210.00*1.00 kVA  KVA 0.85
480.00 200.00*1.00 kVA KVA 0.85
380.00 200.00*1.00 kVA KVA 0.85
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MOTOR LOAD DATA
BUS NAME LOAD NAME VOLT  SIZE TYPE EFF PF
BUS-0045 MB-6511502A (P 13200 5700.0* 1 KW KVA 0.96 0.85 LAG
BUS-0047 MB-6511501A (B 13200  1300.0* 1 KW KVA 0.95 0.88 LAG
BUS-0048 MB-6511502C (P 13200 5700.0* 1 KW KVA 0.96 0.85 LAG
BUS-0049 MB-6511502D (P 13200 5700.0* 1 KW KVA 0.96 0.85 LAG
BUS-0064 MB-6511501C (B 13200  1300.0* 1 KW KVA 0.95 0.88 LAG
BUS-0096 MB-32028 (PRIN 4000 1865.0% 1 KW KVA 0.95 0.88 LAG
BUS-0097 MB-3202C (PRIN 4000 1865.0% 1 KW KVA 0.95 0.88 LAG
BUS-0098 MB-3202D (PRIN 4000 1865.0* 1 KW KVA 0.95 0.88 LAG
BUS-0100 MB-3202A (PRIN 4000 1865.0* 1 KW KVA 0.95 0.88 LAG
BUS-0102 MB-001A (DIESE 4000 1865.0% 1 KW KVA 0.95 0.88 LAG
BUS-0130 MB-32088B 4000 1288.0* 1 KW KVA 0.95 0.93 LAG
BUS-0131 MB-3208C 4000 1288.0* 1 KW Z 0.95 0.93 LAG
BUS-0172 MB-3201A (BOOS 440  185.0% 1 KW KVA 0.94 0.86 LAG
BUS-0175 MB-3207A (BOOS 440  150.0% 1 KW KVA 0.94 0.86 LAG
BUS-0176 MB-3207B (BOOS 440  150.0* 1 KW KVA 0.94 0.86 LAG
BUS-0211 MB-3210A 4000  670.0* 1 KW KVA 0.93 0.88 LAG
BUS-0358 MB-42500101A(P 13200  1800.0* 1 KW KVA 0.95 0.88 LAG
BUS-0360 MB-42500101D(P 13200  1800.0* 1 KW KVA 0.95 0.88 LAG
BUS-0361 MB-42500101B(P 13200  1800.0* 1 KW KVA 0.95 0.88 LAG
BUS-0362 MB-42500101E(P 13200 1800.0* 1 KW KVA 0.95 0.88 LAG
BUS-0363 MB-3212A(GASOL 13200  1125.0% 1 KW KVA 0.96 0.90 LAG
BUS-0376 MB-42500102A ( 440  300.0* 1 KW KVA 0.95 0.86 LAG
BUS-0377 MB-42500102AB( 440  300.0* 1 KW KVA 0.95 0.86 LAG
BUS-0381 MB-42500102D(B 440  300.0* 1 KW KVA 0.95 0.86 LAG
BUS-0422 MB-3221 4000 710.0* 1 KW KVA 0.95 0.89 LAG
BUS-0458 MB-3231B (ABAS 440 75.0* 1 KW KVA 0.93 0.87 LAG
BUS-0460 MB-3221B (ABAS 440  150.0* 1 KW KVA 0.94 0.86 LAG
BUS-0461 MB-3221A (ABAS 440  150.0* 1 KW KVA 0.94 0.86 LAG
PN-3249 MB-001 440 45.0* 1 KW KVA 0.93 0.87 LAG
PN-3249 MB-002 440 45.0* 1 KW KVA 0.93 0.87 LAG
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TEBAR Terminal Aquaviprio de Smo Sebastino

AmpliaTro da SubestaTro Principal

Estudo do Sistema IP/Gabor
I 1
| PASSIVE FILTER DATA |
: . . . . . . — . . l
| Filter | Bus | Bus | Rated |[Connect| Filter [Capacitor|Tuned| | || R | L | ¢ |
| Name | Name | Voltage | Voltage | | Type | KVAR |Order| Q | M| (@) | (H | (uF) |
I i I I I I I —t—+— i I I
| FLTR-0006 |BUS-0358 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || 0.0000| 0.0000| 2.9250|
|FLTR-0008 |BUS-0360 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || 0.0000| 0.0000| 2.9250|
|FLTR-0009 |BUS-0361 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || 0.0000| 0.0000| 2.9250|
[FLTR-0010 |BUS-0362 | 13800  13800] WYE_G| Capacitor| 210.0] | | || 0.0000] 0.0000| 2.9250]
| | | | | | | | | | || 0.0000| 0.0000| 2.9250|
|FLTR-0011 |BUS-0371 | 480] 480| DELTA| Capacitor| 210.0] | | | 0.0000] 0.0000|805.9061]
| | | | | | | | | | | o0.0000] 0.0000|805.9061]
|FLTR-0012 |BUS-0382 | 480] 480| DELTA| Capacitor| 210.0] | | | 0.0000] 0.0000|805.9061]
| | | | | | | | | | | o0.0000] 0.0000|805.9061]
|FLTR-0015 [PN-5330002A | 480] 480| WYE_G| Capacitor| 240.0] | | | 0.0000] 0.0000|2763.100]
| | | | | | | | | | | o0.0000] 0.0000|2763.100]
|FLTR-0016 [PN-53300028 | 480] 480| WYE_G| Capacitor| 390.0] | | | 0.0000] 0.0000|4490.000]
| | | | | | | | | | | ©0.0000] 0.0000|4490.000]
|FLTR-0017 [PN-5330003A | 480] 480| WYE_G| Capacitor| 1200 | | | 0.0000] 0.0000]1381.600]
| | | | | | | | | | | o0.0000] 0.0000|1381.600]
|FLTR-0018 [PN-53300038 | 480] 480| WYE_G| Capacitor| 1200 | | | 0.0000] 0.0000|1381.600]
| | | | | | | | | | | o0.0000] 0.0000|1381.600]
|FLTR-0013 |BUS-0363 | 13800  13800| WYE_G| Capacitor| 300.0] | | || 0.0000] 0.0000| 4.1786]
| | | | | | | | | | |l 0.0000] 0.0000] 4. 1786]
|FLTR-0021 [PN-3228A (OSVAT)| ~ 13800  13800| WYE_G| Capacitor|  150.0] | | || 0.0000] 0.0000| 2.0893]
| | | | | | | | | | |l 0.0000] 0.0000] 20893
|FLTR-0022 |BUS-0045 | 13800  13800| WYE_G| Capacitor| 900.0] | | || 0.0000] 0.0000| 12.5358]
| | | | | | | | | | | o0.0000] 0.0000| 12.5358]
|FLTR-0024 |BUS-0047 | 13800  13800| WYE_G| Capacitor| 200.0] | | || 0.0000] 0.0000| 2.7857]
| | | | | | | | | | |l 0.0000] 0.0000] 2.7857]
|FLTR-0026 |BUS - 0064 | 13800  13800| WYE_G| Capacitor| 200.0] | | || 0.0000] 0.0000| 2.7857]
| | | | | | | | | | |l 0.0000] 0.0000] 2.7857]
|FLTR-0027 |BUS-0048 | 13800  13800| WYE_G| Capacitor| 900.0] | | || 0.0000] 0.0000| 12.5358]
| | | | | | | | | | | o.0000] 0.0000| 12.5358]
|FLTR-0028 |BUS-0049 | 13800  13800| WYE_G| Capacitor|  900.0| | | || 0.0000| 0.0000| 12.5358|
| | | | | | | | | | | o0.0000] 0.0000| 12.5358]
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|FLTR-0029 [PN-32288 (OSVAT)| ~ 13800|  13800| WYE_G| Capacitor|  150.0] | | || ©.0000] 0.0000| 2.0893]
| | | | | | | | | | || o.0000] 0.0000| 2.0893]
|FLTR-0019 |BUS-0097 | 4160|  13800| WYE_G| Capacitor|  300.0] | | || ©.0000] 0.0000| 4.1786]
| | | | | | | | | | || 0.0000| 0.0000| 4.1786|
|FLTR-0032 |BUS-0098 | 4160|  13800| WYE_G| Capacitor|  300.0| | | || ©.0000] 0.0000| 4.1786]
| | | | | | | | | | || 0.0000| 0.0000| 4.1786|
|FLTR-0033 |BUS-0096 | 4160|  13800| WYE_G| Capacitor|  300.0| | | || ©.0000] 0.0000| 4.1786]
| | | | | | | | | | || 0.0000| 0.0000| 4.1786|
|FLTR-0034 |BUS-0100 | 4160|  13800| WYE_G| Capacitor|  300.0] | | || ©.0000] 0.0000| 4.1786]
| | | | | | | | | | || 0.0000| 0.0000| 4.1786|
|FLTR-0036 |BUS-0102 | 4160|  13800| WYE_G| Capacitor|  300.0] | | || ©.0000| 0.0000| 4.1786]
| | | | | | | | | | | o.0000] 0.0000] 4. 1786]
|FLTR-0037 |BUS-0458 | 480| 13800 WYE_G| Capacitor| 30.0] | | || ©.0000| 0.0000| 0.4179]
| | | | | | | | | | | o.0000] 0.0000] 0.4179]
|FLTR-0039 |BUS-0460 | 480| 13800 WYE_G| Capacitor| 50.0] | | || ©.0000] 0.0000| 0.6964]
| | | | | | | | | | || ©.0000] 0.0000| 0.6964]
| FLTR-0040 |BUS-0461 | 480| 13800 WYE_G| Capacitor| 50.0] | | || ©.0000] 0.0000| 0.6964]
| | | | | | | | | | || ©.0000] 0.0000| 0.6964]
|FLTR-0042 |BUS-0130 | 4160|  13800| WYE_G| Capacitor|  150.0] | | || ©.0000] 0.0000| 2.0893]
| | | | | | | | | | || o.0000] 0.0000| 2.0893|
|FLTR-0043 |BUS-0131 | 4160|  13800| WYE_G| Capacitor|  150.0] | | || ©.0000] 0.0000| 2.0893]
| | | | | | | | | | || o.0000] 0.0000| 2.0893]
|FLTR-0049 |BUS-0175 | 480| 13800 WYE_G| Capacitor| 50.0] | | || ©0.0000] 0.0000| 0.6964]
| | | | | | | | | | | o.0000] 0.0000] 0.6964|
| FLTR-0050 |BUS-0176 | 480| 13800 WYE_G| Capacitor| 50.0] | | || ©0.0000] 0.0000| 0.6964]
| | | | | | | | | | || 0.0000] 0.0000| 0.6964]
|FLTR-0052 |PN-32068 | 480| 13800 WYE_G| Capacitor| 50.0] | | || ©0.0000] 0.0000| 0.6964]
| | | | | | | | | | || 0.0000] 0.0000| 0.6964]
| FLTR-0056 | PN-3206A | 480| 480| WYE_G| Capacitor| 50.0] | | || ©0.0000| 0.0000|575.6472]
| | | | | | | | | | || ©.0000] 0.0000]575.6472]
|BCAP-4000kVArc 2| PN-3240B |  13800]  13800| DELTA| Capacitor| 4000.0| | | || ©0.0000| 0.0000| 18.5716]
| | | | | | | | | | || o.0000] 0.0000| 18.5716]
|BCAP-4000kVArc 1|PN-32408 |  13800]  13800| DELTA| Capacitor| 4000.0] | | || ©.0000| 0.0000| 18.5716]
| | | | | | | | | | || o.0000] 0.0000| 18.5716]
|BCAP-500kVAIC 3 |PN-3228A (OSVAT)| ~ 13800  13800| DELTA| Capacitor|  500.0] | | || ©.0000] 0.0000| 2.3215]
| | | | | | | | | | | o.0000] 0.0000] 2.3215]
|BCAP-1250kVATc 4|PN-3228B (OSVAT)| 13800  13800| DELTA| Capacitor| 1250.0| | | || ©.0000] 0.0000| 5.8036]
| | | | | | | | | | || ©.0000] 0.0000| 5.8036]
|BCAP-250kVAIC 6 |PN-3232B (TRANS. | 4160| 4160| DELTA| Capacitor|  250.0] | | || ©.0000| 0.0000| 12.7732]
| | | | | | | | | | | ©.0000] 0.0000] 12.7732]
|BCAP-100kVAIC 5 |PN-3232A (TRANS. | 4160| 4160| DELTA| Capacitor|  100.0] | | || ©.0000] 0.0000| 5.1093]
| | | | | | | | | | | o.0000] 0.0000] 5.1093]

| |
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9. ANEXO Il = RELATORIO ARCO INCIDENTE (ARC FLASH) - caso tabela |

Project: DIAGRAMA UNIFILAR - TEBAR

Base Project

Arc Flash Evaluation Report

Arc Flash Evaluation Study Options

Standard: TEEE Max Arcing Durat 2.0 second
Include Transformer Phase No

Define Grounded as SLG/3P 5.0%

Unit: Metric
Clear Fault Thresh 80%

Check Upstream MiscoordinatNo

——————————————————————————————————————————————————————— Flash Boundary Calculation Adjustment
For voltage above 1 kV and trip time <= 0.1s, use 1.5 cal/cm*2 *(6.276 J/cm"2)

——————————————————————————————————————————————————————— Incident Energy Report Option for Equi

———————————————————————————————————————————————————————— Fuse Current Limiting Option -----------

All fuses are assumed as Standard fuses, arc duration will be read from total clearing curve.

Report Bus Results

Report last trip device
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Bus Name Bus Protective Bus Bus Prot Prot Trip/ Break Equip Gap ArcFla WorkingInciden Required
kV  Device BolteArcin BoltedArcinDelay r Type  (mm) h DistancEnergy Protective
Name Fault g Fault FaultTime Openi Bounda (mm) (J/cm2) FR Clothing
(kA) Fault (kA) (kA) (sec g y Category
5330001A 13.8 50/51 4,87 4,79 4,87 4,79 0. 0.083 SWG 51 258 914 1,83 Category 0 -
52-2 C3 Untreated Cotton
BUS-0045 13.8 RL 11,16 10,81 8,84 8,57 0. 0.083 SWG 51 1, 914 8,96 Category 1 - FR
50/51N Shirt & Pants
BUS-0047 13.8 RL 11,02 10,68 8,74 8,47 0. 0.083 SWG 51 1, 914 8,86 Category 1 - FR
50/51N Shirt & Pants
BUS-0048 13.8 RL 12,81 12,38 8,71 8,42 0. 0.083 SWG 51 1, 914 9,49 Category 1 - FR
50/51N Shirt & Pants
BUS-0049 13.8 RL 12,81 12,38 8,71 8,42 0. 0.083 SWG 51 1, 914 9,49 Category 1 - FR
50/51N Shirt & Pants
BUS-0064 13.8 RL 12,63 12,21 8,59 8,31 0. 0.083 SWG 51 1, 914 9,38 Category 1 - FR
50/51N Shirt & Pants
BUS-0086 13.8 50/51 10,19 9,88 8,87 8,60 0. 0.083 SWG 51 570 914 3,96 Category 0 -
52-5 C6 Untreated Cotton
BUS-0087 13.8 50/51 12,83 12,40 11, 11,19 0. 0.083 SWG 51 710 914 4,91 Category O -
52-2 C6' Untreated Cotton
BUS-0096 4.160 50/5IN 17,40 16,73 8,24 7,92 0. 0.083 SWG 51 946 914 6,49 Category 1 - FR
K-4 Shirt & Pants
BUS-0097 4.160 50/5IN 17,40 16,73 8,24 7,92 0. 0.083 SWG 51 946 914 6,49 Category 1 - FR
K-4 Shirt & Pants
BUS-0098 4.160 50/5IN 17,93 17,23 8,52 8,19 0. 0.083 SWG 51 977 914 6,69 Category 1 - FR
K-4 Shirt & Pants
BUS-0100 4.160 50/5IN 17,40 16,73 8,24 7,92 0. 0.083 SWG 51 947 914 6,49 Category 1 - FR
K-4 Shirt & Pants
BUS-0102 4.160 50/5IN 16,77 16,14 7,90 7,60 0. 0.083 SWG 51 911 914 6,25 Category 1 - FR
K-4 Shirt & Pants
BUS-0130 4.160 50/5IN 10,92 10,58 9,53 9,24 0. 0.083 SWG 51 601 914 4,17 Category O -
K-2 Untreated Cotton
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Bus Name Bus Protective Bus Bus Prot Prot Trip/ Break Equip Gap ArcFla WorkingInciden Required
kV  Device BolteArcin BoltedArcinDelay r Type (mm) h DistancEnergy Protective
Name Fault g Fault FaultTime Openi Bounda (mm) (J/cm2) FR Clothing
(kA) Fault (kA) (kA) (sec g y Category
BUS-0131 4.160 50/5IN 10,77 10,44 9,66 9,36 0. 0.083 SWG 51 594 914 4,12 Category 0 -
K-3 Untreated Cotton
BUS-0136 4.160 50/5IN 10,81 10,47 9,71 9,42 0. 0.083 SWG 51 596 914 4,14 Category 0 -
K-3 Untreated Cotton
BUS-0172 0.480 50/5IN 17,93 8,88 15 7,47 0.0.083 PNL 51 806 457 12,67 Category 1 - FR
K-2 Shirt & Pants
BUS-0175 0.480 50/5IN 18,00 8,91 14 7,00 0. 0.083 PNL 51 806 457 12,67 Category 1 - FR
K-3 Shirt & Pants
BUS-0176 0.480 50/5IN 18,00 8,91 14 7,00 0. 0.083 PNL 51 806 457 12,67 Category 1 - FR
K-3 Shirt & Pants
BUS-0200 13.8 50/51N 12,96 12,53 9,11 8,80 0. 0.133 SWG 51 3, 914 16,61 Category 1 - FR
52-13 Shirt & Pants
BUS-0205 4.160 50/5IN 13,39 12,93 13, 13,28 0. 0.133 SWG 51 2, 914 12,75 Category 1 - FR
52-14 Shirt & Pants
BUS-0206 4.160 50/5IN 14,05 13,55 13, 13,21 0. 0.133 SWG 51 2, 914 12,95 Category 1 - FR
52-4 Shirt & Pants
BUS-0211 4.160 RL 11,23 10,88 10, 10,20 0. 0.083 SWG 51 644 914 4,46 Category O -
50/51N Untreated Cotton
BUS-0248 4.160 50/51N 8,00 7,84 7,05 6,87 0.0.083 SWG 51 436 914 3,06 Category O -
K-2 Untreated Cotton
BUS-0250 4.160 50/51N 8,35 8,13 7,31 7,12 0. 0.083 SWG 51 454 914 3,17 Category 0 -
K-2 Untreated Cotton
BUS-0253 4.160 50/51N 3,40 3,36 2,98 2,95 0. 0.083 SWG 51 174 914 1,25 Category 0 -
K-2 Untreated Cotton
BUS-0254 4.160 50/51N 3,53 3,49 3,09 3,06 0. 0.083 SWG 51 182 914 1,30 Category O -
K-2 Untreated Cotton
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Bus Name Bus Protective Bus Bus Prot Prot Trip/ Break Equip Gap ArcFla WorkingInciden Required
kV  Device BolteArcin BoltedArcinDelay r Type (mm) h DistancEnergy Protective
Name Fault g Fault FaultTime Openi Bounda (mm) (J/cm2) FR Clothing
(kA) Fault (kA) (kA) (sec g y Category
BUS-0260 0.480 50/5IN 22,40 10,56 19, 9,06 0. 0.083 PNL 51 903 457 15,27 Category 1 - FR
K-2 Shirt & Pants
BUS-0288 13.8 50/51N 11,28 10,93 9,23 8,94 133 SWG 51 3. 914 16,14 Category 1 - FR
52-6 Shirt & Pants
BUS-0330 13.8 50/51 N 13,30 12,85 9,68 9,35 133 SWG 51 3. 914 17,13 Category 2 -
52-5' Cotton Underwear +
FR Shirt & Pants
BUS-0331 13.8 50/51 N 10,47 10,16 9,42 9,14 133 SWG 51 3, 914 16,11 Category 1 - FR
52-5 Shirt & Pants
BUS-0358 13.8 50/51 10,02 9,72 8,71 8,45 .083 SWG 51 560 914 3,89 Category 0 -
52-5 C6 Untreated Cotton
BUS-0360 13.8 50/51 10,02 9,72 8,71 8,45 .083  SWG 51 560 914 3,89 Category 0 -
52-5 C6 Untreated Cotton
BUS-0361 13.8 50/51 12,55 12,13 11, 10,93 .083 SWG 51 694 914 4,80 Category O -
52-2 C6' Untreated Cotton
BUS-0362 13.8 50/51 12,55 12,13 11, 10,93 .083 SWG 51 694 914 4,80 Category 0 -
52-2 C6' Untreated Cotton
BUS-0363 13.8 50/51 9,31 9,04 8,97 8,72 .083  SWG 51 497 914 3,47 Category 0 -
K-6' Untreated Cotton
BUS-0376 0.480 50/5IN 20,58 9,89 14, 6,79 .083 PNL 51 862 457 14,15 Category 1 - FR
52-5 C6 Shirt & Pants
BUS-0377 0.480 50/5IN 20,58 9,89 14, 6,79 .083 PNL 51 862 457 14,15 Category 1 - FR
52-5 C6 Shirt & Pants
BUS-0381 0.480 50/5IN 20,11 9,71 15 7,53 .083 PNL 51 854 457 13,94 Category 1 - FR
52-2 C6' Shirt & Pants
BUS-0452 4.160 50/51N 11,17 10,82 9,78 9,48 .083 SWG 51 616 914 4,27 Category 0 -
K-2 Untreated Cotton
BUS-0453 4.160 50/5IN 11,01 10,67 9,90 9,60 .083 SWG 51 608 914 4,22 Category 0 -

K-3

Untreated Cotton
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Bus Name Bus Protective Bus Bus Prot Prot Trip/ Break Equip Gap ArcFla WorkingInciden Required
kV  Device BolteArcin BoltedArcinDelay r Type  (mm) h DistancEnergy Protective
Name Fault g Fault FaultTime Openi Bounda (mm) (J/cm2) FR Clothing
(kA) Fault (kA) (kA) (sec g y Category
BUS-0457 4.160 50/51N 2,47 2,45 2,22 2,21 0.0.083 SWG 51 123 914 0,89 Category O -
K-3 Untreated Cotton
BUS - 0458 0.480 50/51N 8,80 5,12 6,25 3,63 0. 0.083 PNL 51 561 457 6,99 Category 1 - FR
K-2 Shirt & Pants
BUS-0460 0.480 50/5IN 12,29 6,63 8,62 4,65 0. 0.083 PNL 51 661 457 9,17 Category 1 - FR
K-2 Shirt & Pants
BUS-0461 0.480 50/5IN 12,29 6,63 8,62 4,65 0. 0.083 PNL 51 661 457 9,16 Category 1 - FR
K-2 Shirt & Pants
BUS - 0462 0.480 50/5IN 22,83 10,71 18, 8,60 0. 0.083 PNL 51 909 457 15,45 Category 1 - FR
K-3 Shirt & Pants
BUS-0471 13.8 50/51 10,32 10,01 10, 10,01 0. 0.083 SWG 153 755 914 5,21 Category 1 - FR
52-2 C3 Shirt & Pants
BUS - 0482 13.8 50/5IN 13,29 12,84 10, 10,01 0. 0.083 SWG 153 1, 914 10,51 Category 1 - FR
52-4 C5 Shirt & Pants
BUS - 0485 13.8 50/5IN 10,19 9,88 6,95 6,75 0. 0.083 SWG 153 1, 914 7,60 Category 1 - FR
52-4 C5 Shirt & Pants
CD-12 0.480 50/5IN 15,76 8,04 13 6,85 0. 0.083 PNL 51 757 457 11,44  Category 1 - FR
K-2 Shirt & Pants
CH-3211 4.160 50/51N 7,18 7,01 6,46 6,30 0. 0.083 SWG 51 387 914 2,72 Category O -
K-3 Untreated Cotton
CH-3215 4.160 RL 9,68 9,40 9,68 9,40 0. 0.083 SWG 51 554 914 3,85 Category O -
50/51N Untreated Cotton
PDN-001 0.480 50/51N 1,56 1,14 1,33 0,97 0. 0.083 PNL 51 721 457 10,57 Category 1 - FR
K-2 Shirt & Pants
PN-3101 0.480 50/5IN 13,74 7,23 12 6,50 0. 0.083 PNL 51 710 457 10,29 Category 1 - FR
K-3 Shirt & Pants
PN-3103 0.480 50/51N 2,82 2,11 2,60 1,95 0. 0.083 PNL 51 317 457 2,74 Category O -
K-2 Untreated Cotton
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Bus Name Bus Protective Bus Bus Prot Prot Trip/ Break Equip Gap ArcFla WorkingInciden Required
kV  Device BolteArcin BoltedArcinDelay r Type (mm) h DistancEnergy Protective
Name Fault g Fault FaultTime Openi Bounda (mm) (J/cm2) FR Clothing
(kA) Fault (kA) (kA) (sec g y Category
PN-3106 0.480 50/51N 4,51 3,05 4,27 2,89 0.0.083 PNL 51 403 457 4,06 Category O -
K-3 Untreated Cotton
PN-3203A 4.160 50/5IN 11,17 10,82 9,78 9,48 0. 0.083 SWG 51 616 914 4,27 Category 0 -
(OSBAT) K-2 Untreated Cotton
PN-3203B 4.160 50/5IN 11,01 10,67 9,91 9,60 0. 0.083 SWG 51 608 914 4,22 Category O -
(OSBAT) K-3 Untreated Cotton
PN-3204 0.480 50/5IN 20,63 9,90 17, 8,45 0. 0.083 PNL 51 866 457 14,26 Category 1 - FR
K-2 Shirt & Pants
PN-3205 0.480 50/5IN 20,76 9,95 17, 8,49 0. 0.083 PNL 51 868 457 14,33 Category 1 - FR
K-2 Shirt & Pants
PN-3206A 0.480 50/5IN 21,05 10,06 17, 8,58 0. 0.083 PNL 51 875 457 14,49 Category 1 - FR
K-2 Shirt & Pants
PN-3206B 0.480 50/5IN 21,55 10,25 17, 8,14 0. 0.083 PNL 51 882 457 14,71 Category 1 - FR
K-3 Shirt & Pants
PN-3210 4.160 50/5IN 18,07 17,36 8,60 8,26 0. 0.083 SWG 51 985 914 6,75 Category 1 - FR
(OSPLAN) K-4 Shirt & Pants
PN-3211 0.480 50/51N 2,51 1,93 2,14 1,65 0. 0.083 PNL 51 299 457 2,49 Category O -
K-2 Untreated Cotton
PN-3212 0.480 50/5IN 18,87 9,24 13, 6,71 0. 0.083 PNL 51 821 457 13,07 Category 1 - FR
K-2 Shirt & Pants
PN-3213 0.480 50/5IN 10,46 5,85 9,16 5,12 0. 0.083 PNL 51 618 457 8,20 Category 1 - FR
K-2 Shirt & Pants
PN-3214 0.480 50/51N 3,78 2,65 3,22 2,26 0.0.083 PNL 51 368 457 3,50 Category O -
K-2 Untreated Cotton
PN-3215 0.480 50/51N 2,06 1,66 1,76 1,42 0. 0.083 PNL 51 270 457 2,11 Category O -

K-2

Untreated Cotton
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Bus Name Bus Protective Bus Bus Prot Prot Trip/ Break Equip Gap ArcFla WorkingInciden Required
kV  Device BolteArcin BoltedArcinDelay r Type (mm) h DistancEnergy Protective
Name Fault g Fault FaultTime Openi Bounda (mm) (J/cm2) FR Clothing
(kA) Fault (kA) (kA) (sec g y Category
PN-3216 0.480 50/51N 5,63 3,62 4,93 3,17 0. 0.083 PNL 51 451 457 4,89 Category O -
K-2 Untreated Cotton
PN-3217 0.480 50/51N 6,60 4,09 5,78 3,58 0. 0.083 PNL 51 489 457 5,59 Category 1 - FR
K-2 Shirt & Pants
PN-3219 0.480 50/51N 0,82 0,81 0,70 0,69 1. 0.083 PNL 51 1, 457 19,53 Category 2 -
K-2 Cotton Underwear +
FR Shirt & Pants
PN-3220 0.480 50/51N 9,72 5,52 8,74 4,97 0. 0.083 PNL 51 595 457 7,71  Category 1 - FR
K-3 Shirt & Pants
PN-3221 0.480 50/51N 9,81 5,56 8,82 5,00 0. 0.083 PNL 51 598 457 7,77 Category 1 - FR
K-3 Shirt & Pants
PN-3222 0.480 50/51N 9,32 5,35 8,16 4,68 0. 0.083 PNL 51 583 457 7,44  Category 1 - FR
K-2 Shirt & Pants
PN-3223 0.480 50/51N 9,12 5,26 7,99 4,60 0. 0.083 PNL 51 576 457 7,31 Category 1 - FR
K-2 Shirt & Pants
PN-3224 0.480 50/5IN 11,08 6,12 9,45 5,22 0. 0.083 PNL 51 634 457 8,56 Category 1 - FR
K-2 Shirt & Pants
PN-3228A 13.8 RL 11,25 10,89 8,93 8,65 0. 0.083 SWG 51 1, 914 9,04 Category 1 - FR
(OSVAT) 50/51N Shirt & Pants
PN-3228B 13.8 RL 12,93 12,50 8,81 8,51 0. 0.083 SWG 51 1, 914 9,58 Category 1 - FR
(OSVAT) 50/51N Shirt & Pants
PN-3232A 4.160 RL 13,20 12,75 13, 12,75 0. 0.083 SWG 51 777 914 5,36 Category 1 - FR
(TRANS . INTERNA) 50/51N Shirt & Pants
PN-3232B 4.160 RL 13,86 13,38 13, 12,68 0. 0.083 SWG 51 812 914 5,59 Category 1 - FR
(TRANS . INTERNA) 50/51N Shirt & Pants
PN-3236A 0.480 RL 9,38 5,38 6,39 3,66 1.0.083 PNL 51 3, 457 150,08 Category 4 -

50/51N

Cotton Underwear +
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FR Shirt & Pant +
PN-3236B 0.480 RL 10,25 5,76 7,51 4,22 1. 0.083 PNL 51 3, 457 151,83  Category 4 -
50/51N Cotton Underwear +
FR Shirt & Pant +
PN-3240A 13.8 50/51N 10,46 10,14 9,13 8,86 0. 0.083 SWG 51 1, 914 7,83 Category 1 - FR
52-1 Shirt & Pants
PN-32408 13.8 50/51 13,29 12,84 9,10 8,79 0. 0.083 SWG 51 738 914 5,10 Category 1 - FR
52-1" Shirt & Pants
PN-3242 0.480 50/51N 9,89 5,60 8,66 4,90 0.0.083 PNL 51 601 457 7,83 Category 1 - FR
K-2 Shirt & Pants
PN-3243 0.480 RL 11,05 6,10 10, 5,78 0. 0.083 PNL 51 1, 457 37,79 Category 3 -
50/51N Cotton Underwear +
FR Shirt & Pant +
PN-3244 0.480 RL 13,62 7,18 13, 7,18 0. 0.083 PNL 51 1, 457 38,52 Category 3 -
50/51N Cotton Underwear +
FR Shirt & Pant +
PN-3245 0.480 RL 13,62 7,18 13, 7,18 0. 0.083 PNL 51 1, 457 38,52 Category 3 -
50/51N Cotton Underwear +
FR Shirt & Pant +
PN-3246 0.480 RL 11,15 6,15 10, 5,83 0. 0.083 PNL 51 1, 457 37,87 Category 3 -
50/51N Cotton Underwear +
FR Shirt & Pant +
PN-3248 0.480 50/51N 11,35 6,23 10 5,617 0. 0.083 PNL 51 644 457 8,78 Category 1 - FR
K-3 Shirt & Pants
PN-3249 0.480 RL 50/51 3,37 2,43 2,16 1,56 1. 0.083 PNL 51 1, 457 53,96 Category 3 -
52-6 Cotton Underwear +
FR Shirt & Pant +
PN-3254 13.8 50/51IN 10,18 9,88 6,95 6,75 0. 0.083 SWG 51 547 914 3,81 Category 0 -
K-1 Untreated Cotton
PN-3270 0.480 50/51N 5,87 3,73 5,00 3,19 0. 0.083 PNL 51 460 457 5,06 Category 1 - FR
K-2 Shirt & Pants
PN-5140001A 4.160 50/51N 7,21 7,04 6,32 6,17 0. 0.083 SWG 51 388 914 2,73 Category O -
(NOVO PIER) K-2 Untreated Cotton
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(kA) Fault (kA) (kA) (sec g y Category
PN-5140001B(NOV 4.160 50/51N 7,09 6,92 6,38 6,23 0. 0.083 SWG 51 382 914 2,68 Category 0 -
D PIER) K-3 Untreated Cotton
PN-5140003 0.480 50/5IN 10,97 6,07 9,87 5,46 .083 PNL 51 633 457 8,53 Category 1 - FR
K-3 Shirt & Pants
PN-5140004A 0.480 50/5IN 13,86 7,28 12, 6,37 .083 PNL 51 713 457 10,36 Category 1 - FR
K-2 Shirt & Pants
PN-5140004B 0.480 50/5IN 13,74 7,22 12, 6,50 .083 PNL 51 710 457 10,29 Category 1 - FR
K-3 Shirt & Pants
PN-5330001A 13.8 50/51 4,87 4,79 4,87 4,79 .083 SWG 51 258 914 1,83 Category 0 -
52-2 C3 Untreated Cotton
PN-5330002A 0.480 50/51IN 24,84 11,44 24, 11,44 .083 PNL 51 962 457 16,94 Category 2 -
52-2 C3 Cotton Underwear +
FR Shirt & Pants
PN-5330002B 0.480 50/5IN 24,84 11,44 25, 11,73 .083 PNL 51 962 457 16,94 Category 2 -
52-2 C3 Cotton Underwear +
FR Shirt & Pants
PN-5330003A 0.480 50/5IN 24,61 11,36 24, 11,36 .083 PNL 51 957 457 16,81 Category 2 -
52-2 C3 Cotton Underwear +
FR Shirt & Pants
PN-5330003B 0.480 50/5IN 24,61 11,36 25, 11,65 .083 PNL 51 957 457 16,81 Category 2 -
52-2 C3 Cotton Underwear +
FR Shirt & Pants
PN-5330004A 0.480 50/51N 8,79 5,11 8,79 5,11 .083 PNL 51 566 457 7,10 Category 1 - FR
52-2 C3 Shirt & Pants
PN-5330004B 0.480 50/51N 8,77 5,10 8,77 5,10 .083 PNL 51 565 457 7,09 Category 1 - FR
52-2 C3 Shirt & Pants
PN-533001B 13.8 50/51 4,87 4,79 4,87 4,79 .083 SWG 51 258 914 1,83 Category 0 -
52-2 C3 Untreated Cotton
PN-5334-01 0.480 50/51N 8,73 5,08 7,85 4,57 .083 PNL 51 564 457 7,05 Category 1 - FR

K-3

Shirt & Pants
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(kA) Fault (kA) (kA) (sec g y Category
PN-6211001A 13.8 50/51 10,23 9,93 8,91 8,64 0.0.083 SWG 51 573 914 3,98 Category O -
(OSVAP) 52-5 (6 Untreated Cotton
PN-6211001B 13.8 50/51 12,90 12,47 11, 11,25 0. 0.083 SWG 51 715 914 4,94 Category O -
(OSVAP) 52-2 C6' Untreated Cotton
PN-6211002A 0.480 50/5IN 32,33 14,04 23, 10,22 0. 0.083 PNL 51 1, 457 20,69 Category 2 -
52-5 C6 Cotton Underwear +
FR Shirt & Pants
PN-6211002B 0.480 50/5IN 30,56 13,44 25, 11,05 0. 0.083 PNL 51 1, 457 19,91  Category 2 -
52-2 C6' Cotton Underwear +
FR Shirt & Pants
PN-6211003A 0.480 50/5IN 30,29 13,34 22, 9,72 0. 0.083 PNL 51 1, 457 19,61 Category 2 -
52-5 C6 Cotton Underwear +
FR Shirt & Pants
PN-6211003B 0.480 50/5IN 28,75 12,82 23, 10,54 0. 0.083 PNL 51 1, 457 18,94  Category 2 -
52-2 C6' Cotton Underwear +
FR Shirt & Pants
PN-CLUBE 0.220 50/5IN 33,38 8,16 29, 7,14 0. 0.083 PNL 51 769 457 11,73  Category 1 - FR
K-2 Shirt & Pants
PN3229 0.480 RL 9,40 4,58 8,91 4,34 0. 0.083 PNL 51 1, 457 37,07 Category 3 -
50/51N Cotton Underwear +
FR Shirt & Pant +
QUEIROZ GALVIO 0.380 RL 13,48 5,12 12 4,85 0. 0.083 PNL 51 1, 457 49,62 Category 3 -
50/51N Cotton Underwear +
FR Shirt & Pant +
SE-TEBAR 138kV  138. 50/51N 7,00 7,001 6,06 6,06 0.0.133 AIR 202 11, 457 2.960, Category
52-L1 Dangerous! - NO

SAFE PPE EXISTS




MEMORIA MA-4250.01-5142-700-ABF-014 FE A
e TRANSPETRO PR 7T L TT
TITULO:
PETROBRAS ESTUDO DE ENERGIA DE ARCO INCIDENTE
10.ANEXO Il = DIAGRAMA DE ARCO INCIDENTE (ARC FLASH) NR IEEE 1584.




