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1 OBJETIVO

O presente estudo tem por objetivo detectar no Sistema de Protecdo da
Subestacdo da Transpetro terminal Maritimo Sao Sebastido — SP 138-13,8kV —
4x20/33,33MVA+2x8/10MVA suprido pela concessionaria Bandeirantes, as

possiveis condi¢cdes de funcionamento anormal e/ou perigosas.

A principal finalidade de todo o sistema de protecéo elétrico é manter a integridade
de pessoas e equipamentos, minimizando a extenséo de defeitos e segregando a
parte defeituosa da parte em bom estado, objetivando manter a maior continuidade

dos servigos e confiabilidade do sistema de energia.

O relé de protecdo sera ajustado para que, quando da eventual ocorréncia de uma
falta no circuito, este seja segregado, mantendo o restante dos circuitos operando,
conforme as normas de seguranca, da Ampliacdo da Subestagdo Principal do
Sistema Elétrico do Terminal Aquiviario de Sdo Sebastido - TEBAR, situado em
S&o Sebastido — SP.

2 NORMAS

Para a elaboracdo deste relatério as seguintes normas e bibliografias foram

consultadas:

e [1] Norma ANSI IEEE Std-242-2001 IEEE Recommended Practice for
Protection and Coordination of Industrial and Commercial Power Systems
(IEEE Buff Book);

e [2] IEC 60909 International Standard 909: Short-circuit current calculation in
three phase a.c. systems - 1988 edition (DIN VDE -102 Part 1)

e [3] Norma ANSI C 37.010.1979 Application Guide for A.C. High Voltage
Circuit Breakers Rated on a Symmetrical Current Basis (IEEE Std 320)
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[4] Norma ANSI C 37.06.1966 Preferred Ratings and Related Required

Capabilities for AC High - Voltage Circuit Breakers

[5] Norma ANSI C 37.13.1981 Standard for Low Voltage AC Power Circuit

Breakers Used in Enclosures

[5] IEEE Std 141-1993 Red Book Recommended Practice for Electrical

Power Distribution for Industrial Plants (ANSI)
[6] Industrial Power Systems Handbook - Donald Beeman

[7] Correntes de Curto-Circuito em Redes Trifasicas — Roeper
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3 PREMISSAS

3.1 Dados utilizados

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

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

valores de curto-circuito na entrada do sistema elétrico.

Documentos de referéncia:

Memoria de céalculo de curto-circuito IEC 60909 N° MC-4250.01-5142-700-

ABF-004

Memoria de calculo de cabos N° MC-4250.01-5142-700-ABF-003

Manuais dos relés de protecdo: Siemens 7SJ6115, 7SJ6225, 7TUM6215;

Esquema Unifilar Geral — Subestacdo de Entrada 138/13.8/4,16kV Terminal

Aquaviario de Sdo Sebastiao Ampliacdo da Subestacao Principal Transpetro
Doc N°: DE-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 (utilizado para topologia das cargas)

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 Sebastidao

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

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

Placa de ldentificagdo 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 (utilizado para topologia das cargas)

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

AUD-001 Rev.A 23/03/10
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Diagrama Unifilar PN-3230 0.48kV — gleba D Switchgear N° DE-4250.01-
5140-700-AUD-001 Rev.0 02/08/07

Informacdes da concessionaria SE Transpetro S&o Sebastido concessionaria
Bandeirantes documentos Parametros do ramal Petrobras Sdo Sebastido e
Relatério de curto-circuito emaill de 30/11/10

Arquivo zipado DIAGRAMA UNIFILAR - TEBAR.rar contendo
fontes/arquivos de PTW com dados de impedancias de cabos, motores,
cargas e etc. da Transpetro Sdo Sebastido fornecido pela PETROBRAS em
reunidao ABB/Transpetro

Consulta N°: SIT-4250.01-5142-700-ABF-015=0

Email 29/09/2011 Eng® Angelo Costa / Bandeirantes Assunto: Ajustes LT
SSC.

Email 21/03/2012 Eng° Luiz Rodrigues/ Fernando Fortes/ABB Assunto: Re:
Fwd: TEBAR Memdria de calculo de seleltividade, ajustes e parametrizacao
de IED’s / Final / Farfilho

Email 14/06/2012 Eng. Francisco Antonio Reis Filho Assunto: Revisdo dos
estudos /TRANSPETRO / URGENTE / Farfilho / 14.06.2012 reencaminhando
email de 14/06/2012 do Eng° Luiz Rodrigues Assunto: Dados para
complementsr a revisdo dos estudoscom os documentos abaixo

Diagrama Unifilar Geral Ampliagdo da Subestacdo Principal Terminal
Aquaviario de S&o Sebastido N° DE-4250.01-5142-700-ABF-034 Rev. F
13/06/2012

LEVANTAMENTO DADOS EQUIPAMENTOS TEBAR.xIsx com os

levantamentos de campo.
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4 CONSIDERACOES

4.1 Transformadores

As poténcias, relacbes de tensbes 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 2xTrafo 3202A/B-3¢ 20/26,66/33,33MVA Z%=8,0%
e 2xTrafo 3218A/B-3¢ 8/10MVA Z%=8,0%

Foram considerados os critérios de contribuicdo dos motores no secundéario do

transformador, segundo o IEEE Red Book.

4.2 Cabos

Os cabos foram representados por suas impedancias as quais sao 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, Memodria de célculo de cabos N° MC-4250.01-5142-700-ABF-003
e também através do arquivo zipado PTW.

Os valores das impedancias foram retirados de catalogos de fabricantes ex

Pirelli./Prysmian

Em alguns casos € indispenséavel colocar uma impedéancia 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”.
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4.3 Motores

As reatancias para o0s motores de média tensdo foram consideradas
individualmente, utilizando o valor de rotor bloqueado. 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 tensédo a resisténcia foi
obtida a partir do valor da relacdo X/R, segundo o IEEE Red Book. Arquivo PTW
adota Xd” =0,17 e X/R =10 para os motores.

Para a definicdo das impedéancias dos motores, a norma ANSI aplica fatores
multiplicativos as reatancias das maquinas, as quais sao funcdes 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 das cargas dos motores
considerados foram baseados no arquivo PTW fornecido.

Informacdes do arquivo PTW fornecido

Motor 2/4 polos kV In (A) Ip/In n F.P.
MB-6511502
5700kW—2 polos 13,2 309,49 5,8548 0,967 0,85
MB-6511501
1300kW-4 polos 13,2 69,89 5,8548 0,956 0,88
Moot 13,2 56,89 5,8548 0,9610 0,90

1125kW-4 polos
MB-4250.0101

1800kW-4 polos 13,2 93,58 5,8548 0,956 0,88
MB-320p20|108565kW—4 2,00 7515 .y pp— -
MB-3208 1288kW-4 2,00 27106 - oes pp— -

polos

MB-3210

670KW-4 polos 4,00 119,40 5,8824 0,935 0,88
MB-3221

710KW-4 polos 4,00 178,92 5,8824 0,957 0,89
MB-3201

185KW-4polos 044 367,47 5,8548 0,945 0,86
oot 0,44 316,94 5,8548 0,945 0.86

150kW-4 polos

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 Contribui¢cédo na Entrada do Sistema

Os valores utilizados e fornecidos no arquivo PTW, como fonte equivaglente na

entrada do sistema 138kV, sao:

o lecc 3¢ =6050 Ae X/R=3.620

o leclp=0AeX/R=1.0

o Z1=0,018413+j0,066656
o Z0=10000000+j10000000
o Base 100MVA 138kV.

Alimentado por linhas 1/2 de 138kV 31,5kA - vide itens 3.1 e 4.1 acima.
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4.5 Topologia do Sistema

As simulacbGes de curto-circuito foram efetuadas para a topologia de operacéo,
conforme indicadas nos diagramas unifilares simplificados DE-4250.01-5142-946-
PEN-001 e DE-4250.01-5148-741-ADA-001 (utilizado para topologia das cargas) e

também o arquivo PTW sem trafos em paraleo e ties aberto em “II”.

A concessionaria é responsavel pela alimentacao dos circuitos dos disjuntores 52-

1 e 52-2 com sua capacidade de curto-circuito.

Foi considerado no sistema, que neutross dos secundarios dos transformadores de
poténcia sédo aterrados por reistor de 400A e que os transformadores ndo operam

em paralelo.

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

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

5.1 Programa Utilizado

Foi utilizado o programa PTW verséo 6.5.2.1 da SKM, médulo de estudo CAPTOR,

gue apresenta as caracteristicas de cada componente como coordenacdo e

seletividade reais dos dispositivos de protecdo contra sobrecarga e correntes de

curto-circuito.

O estudo de seletividade sdo baseados nos estudo de fluxo de carga e no estudo

de curto-circuito do sistema (fornecido anteriormente).
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6 ESTUDO DE CURTO-CIRCUITO TEBAR

6.1 Diagrama de Curto — Circuito

6.1.1 Vide anexo Al

T
i
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7 DISJUNTORES AT 138KV-BAY DE ENTRADA

7.1 Disjuntores 52-1 e 52-2 ENTRADA DE LINHA 138kV Bandeirantes

e SF6 — 145kV - 60Hz, corrente 3150A /31,5kA / 1s LTB 145 D1/B ABB;

e Tempo de extincdo de arco 50ms.

7.2 Disjuntor de 17,5kV Cub. QMT 15kV (PN’s-3240/3232/3254)

e SF6 — 15 kV - 60Hz, corrente 1250A e 2500A 31,5kA.im /25kA /1s, valores
estimados.

e Tempo de abertura e extincdo de arco 40ms e 50ms.

7.3 Disjuntor de 15kV Cub. QMT 15kV (PN-3228)

e SF6 — 15 kV - 60Hz, corrente 1250/2500A /31,5kA /1s, valores estimados.

e Tempo de abertura e extincdo de arco 40ms e 50ms.
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8 RELES DE PROTECAO SIEMENS 7SJ6115, 7SJ6225, 7UM6215

8.1 Funcédo de Protecéo de Sobrecorrente ANSI dos relés Siemens

TRAFO ALIM ALIM
AJUSTES HABILITADOS 7UM6215 7SJ6115 7536225

General Settings S S S
Line Settings and Fault Locator N N

Differential S N N
Phase Instantaneous Overcurrent S 102° S S
Neutral Ground Instantaneous Overcurrent N N S
Residual Ground Instantaneous Overcurrent S1°2° S N
Negative-Sequence Instantaneous Overcurrent N N N
Phase Time Overcurrent S S S
Neutro Ground Time Overcurrent N N S
Residual Ground Time Overcurrent S 102° N N
Negative Sequence Time Overcurrent N N N
Load- Encroachement N N N
Directional Elements N N N
Voltage Elements N S N
Synchronism-Check N N N
Frequency Elements N N N
Reclosing Relay N N N
Switch Onto Fault N N N
Comm. Assisted Trip Schemes N N N
Demand Metering N N N
Other Settings S S S
Control Equations Varible Times N N N
Power Elements N N N
Voltage Sag/Swell/Interrupt N N N
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9 ENTRADA DE LINHA — TC’S 138KV LIGADO A RELE PROTECAO (7JS6225)

9.1 TC’s 138kV Relagao 400x800-5-5A. Classe 10B400 Fase

e Ligado na relacdo de 800-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga — transformadores
e barramento. O transformador opera com:

e Corrente nominal dos transformadores TF-3202A, TF-3202B, TF-3217A e
TF3217B Dynl 20/26,66/33,33MVA 138kV In=83,7/111,5A/139,44A.

e Corrente nominal dos transformadores TF-3218A e TF3218B Dynl 8/10MVA
138kV In=33,5A/41,84A.

e Portanto adotado o valor 4x 139,44A + 2x 41,84A = 641,44A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Entrada de Linha L1 138kV Fase - protecfes para eventual curto-circuito.

ENTRADA LINHA FASE
RELE 7SJ6225 — 50/51 52-L1 e 52-L.2
RTC 400x800-5A=160
VIT Ajuste de corrente 40 A
VIT V.INVERSA Tempo 0.1
Tempo definido Aj.corrente 12.5
Tempo definido Tempo 0.050 s

9.2 TC’s 138kV Relagao 400x800-5-5A. Classe 10B400 Neutro
e Entrada de Linha 138kV Neutro - protecdes relés 7536225 para eventual
curto-circuito terdo os mesmos ajustes de Neutro .
e Consideramos o0s ajustes valor de 10% do transformador de corrente TC
400x800-5A = B0A devido a erros de medicGes e equipamentos temos
80/160 = 0,5:

ENTRADA LINHA NEUTRO
RELE 7SJ225 —RL 50/51N 52-L1 e 52-L.2

RTC 400x800-5A=160
VIT Ajuste de corrente 0.5A

VIT V.INVERSA Tempo 0.17

Tempo definido Aj.corrente 1.5A

Tempo definido Tempo 0.050s
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10 ENTRADA DE TRAFO-3202A/B 20/26,66/33,33MVA RELE PROT. (7UM6215)

10.1 TC’s 138kV Relagao 150x100-50-5A. Classe 10B100 Fase

e Ligado na relacdo de 150-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga — transformadores
e barramento. O transformador opera com:

e Corrente nominal dos transformadores TF-3202A e TF-3202B(FUT), Dynl
20/26,66/33,33MVA  138kV  In=83,7/111,5A/139,44A Z%=8%(20MVA)/
12,85%(33,33MVA).

e Portanto adotado o valor 1,25x 139,44A = 174,4A. 174,4/30=5.81 = 5.87

e Atuar num eventual curto-circuito fase-fase e fase terra

e Entrada do Trafo 138kV Fase - protecfes para eventual curto-circuito.

ENTRADA LINHA FASE
RELE 7UM6215 — 50/51 52-5 E 52-5’
RTC 150x100-50-5A=30
VIT Ajuste de corrente 5.81 A
VIT V.INVERSA Tempo 0.3
Tempo definido Aj.corrente 53.33A
Tempo definido Tempo 0.050s

10.2 TC’s 138kV Relagao 200x100-5-5A. Classe 10B400 Neutro
e Entrada Trafo 138kV Neutro - protecdes relés 7UM6215 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .
e Consideramos os ajustes valor de 10% do transformador de corrente TC
200x100-5A = 40A devido a erros de medicdes e equipamentos temos

40/40 = 1.0:
ENTRADA LINHA NEUTRO
RELE 7UM6215 —RL 50/51N 52-5 E 52-5’
RTC 150x100-50-
5A=30
VIT Ajuste de corrente 1.0A
VIT V.INVERSA Tempo 0.2
Tempo definido Aj.corrente 3.0A
Tempo definido Tempo 0.050s
Tempo definido Aj.corrente 40
Tempo definido Tempo 0.001 s
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11 ENTRADA DE TRAFO-3217A/B 20MVA RELE DE PROTECAO (7UM6215)

11.1 TC’s 138kV Relagdo 50-100-150-200-300-400-450-500-550-600-5A. Classe
10L200 Fase
e Ligado na relacdo de 150-5A.
e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga — transformadores
e barramento. O transformador opera com:
e Corrente nominal dos transformadores TF-3217A e TF3217B Dynl
20/26,66/33,33MVA Z%=8,18% 138kV In=83,7/111,5A/139,44A.
e Portanto adotado o valor 1,25x 139,44A = 174,4A.
e Atuar num eventual curto-circuito fase-fase e fase terra
e Entrada do Trafo 138kV Fase - protecdes para eventual curto-circuito.
ENTRADA LINHA FASE

RELE 7UM6215 — 50/51 52-3 e 50/51-13
RTC 50-100-150-200-300-400-450-

500-550-600-5A=30

VIT Ajuste de corrente 5,81A
VIT V.INVERSA Tempo 0.3
Tempo definido Aj.corrente 53.33
Tempo definido Tempo 0.050s

11.2 TC’s 138kV Relagao 150-5A. Classe 10B400 Neutro
e Entrada Trafo 138kV Neutro - protecdes relés 7UM6215 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .
e Consideramos os ajustes valor de 26,6% do transformador de corrente TC
150-5A = 30A devido a erros de medi¢cOes e equipamentos temos 30/30 =

T ENTRADA LINHA NEUTRO
RELE 7UM6215 —RL 50/51N 52-3 e 50/51N-13

RTC 50-100-150-200-300-400-
450-500-550-600-5A=30

VIT Ajuste de corrente 1.0A

VIT V.INVERSA Tempo 0.2

Tempo definido Aj.corrente 3.0A

Tempo definido Tempo 0.050s

Tempo definido Aj.corrente 40

Tempo definido Tempo 0.001s




MEMORIA DE CACULO | MC-4250.01-5142-700-ABF-005 o

= TRANSPETRO A 20, 166
perroras | COORDENAGAO, SELETIVIDADE, AJUSTES E | CORPORATIVO

PARAMETRIZACAO DE IED’S ENGENHARIA/IETEG/IETR

12 ENTRADA DE TRAFO-3218A/B 8/10MVA RELE DE PROTECAO (7UM6215)

12.1 TC’s 138kV Relagao 100x200-5-5A. Classe 10B200 Fase

e Ligado na relacdo de 100-5A.

e Para a protecdo térmica e dindmica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga — transformadores
e barramento. O transformador opera com:

e Corrente nominal dos transformadores TF-3218A e TF3218B Dynl 8/10MVA
138kV In=33,5A/41,84A.

e Portanto adotado o valor 1,25x 41,84A = 52,30A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Entrada do Trafo 138kV Fase - protecdes para eventual curto-circuito.

ENTRADA LINHA FASE
RELE 7UM6215 — 50/51 52-14 E 52-4
RTC 100x200-5A=20
VIT Ajuste de corrente 2,7A
VIT V.INVERSA Tempo 0.3
Tempo definido Aj.corrente 27 A
Tempo definido Tempo 0.050s

12.2 TC’s 138kV Relagao 100x200-5-5A. Classe 10B400 Neutro
e Entrada Trafo 138kV Neutro - protecdes relés 7UM6215 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .
e Consideramos os ajustes valor de 20% do transformador de corrente TC
100x200-5A = 20A devido a erros de medi¢cdes e equipamentos temos

10/20=1,0
ENTRADA LINHA NEUTRO
RELE 7UM6215 —RL 50/51N 52-14 E 52-4
RTC 100x200-5A=20
VIT Ajuste de corrente 1,0A
VIT V.INVERSA Tempo 0.32
Tempo definido Aj.corrente 4.78A
Tempo definido Tempo 0.050s
Tempo definido Aj.corrente 23.62
Tempo definido Tempo 0.001s
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13 COORDENOGRAMA ENTRADA DE LINHA BANDEIRANTES
13.1 Coordenograma Entrada de Linha Bandeirantes - Fase Relés 20MVA

CURRENT IN AMPERES

1000

gu A
74|A | 640 A
84 A
84
84
TF-3202A
100 TF-3202B
TE-3217B
TE-3217A
50/51 52-5—
50/51 52-5'
13—
50/51 52-13 50/51 52-L1
10 =
Z
m
Z
(V)]
m
0
REF 541 Fase %
. 7
TX/Inrush
0.10 X
6454 A
0.01
05 1 10 100 1K 10K

Entr. Linha Fase 20MVA.tcc Ref. Voltage: 138000V Current in Amps x 10
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13.2 Coordenograma Entrada de Linha Bandeirantes — Neutro Relés 20MVA

CURRENT IN AMPERES

1000
30 A A
60 A A
60 A 30A |84 A
30A |84
30 TF-3202A
TF-3202B
100
50/51N 52-L1 TE-3217B
50/51N 52-L.2 TE-3217A
50/51 N 52-5———m>
50/51N 52-13 4
50/51N 52-3 =
=
zZ
)
50/51N 52-1 F”)
50/51N 52-1' g
1 3
<——REF 541 Neutro
TX Inrush
0.10 X
410 A
0.01
05 1 10 100 1K 10K

Entr. Linha Neutro 20MVA.tcc Ref. Voltage: 138000V Current in Amps x 1
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13.3 Coordenograma Entrada de Linha Bandeirantes - Fase Relés 8/10MVA

CURRENT IN AMPERES

1000
A
640 A
54
4
33 TF-3218A
100 TF-3218B
50/5152-14— 50/51 52-L1
50/51 52-4
10
1
TX Innush
0.10 X
6932 A
0.01
05 1 10 100 1K 10K

SANODES NI JNIL

Entr. Linha Fase 8MVA.tcc Ref. Voltage: 138000V Current in Amps x 1
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13.4 Coordenograma Entrada de Linha Bandeirantes — Neutro Relés 8/10MVA

CURRENT IN AMPERES

1000
20{A
80 A
33 A
33
20 A TF-3218A
100 TF-3218B
ﬁ\ \ 50/51N 52-L1
10 -
<
m
zZ
50/51N 52-14 rur)l
@)
50/51N 52-4 %
1 3
TX Inrush
0.10 X
6932 A
0.01
05 1 10 100 1K 10K

Entr. Linha Neutro 8MVA.tcc Ref. Voltage: 138000V Current in Amps x 1
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14 PN-3240 2°TRAFO-3202A/B 20/26,66/33,33MVA RL PROTECAO 7JS6225

14.1 TC’s 13,8kV Relacdo 2500-5A. Classe 10B200 Fase

e Ligado na relacao de 2500-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga — transformadores
e barramento. O transformador opera com:

e Corrente  nominal dos transformadores TF-3202A, TF-3202B Dynl
20/26,66/33,33MVA 138kV In=837A/1115A/1394,4A.

e Portanto adotado o valor 1,25x 1394,4A = 1743A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Secundario Trafo 13,8kV Fase - protecfes para eventual curto-circuito.

ENTRADA PN-3240 FASE

RELE 7SJ6225 — RL 50/51 52-1 E 52-1’
RTC 2500-5A=500
VIT Ajuste de corrente 35A
VIT N.INVERSA Tempo 0.22
Tempo definido Aj.corrente 29.78 A
Tempo definido Tempo 0.500 s
Tempo definido Aj.corrente 29.78 A
Tempo definido Tempo 0.200 s

14.2 TC’s 13,8kV Relacao 600-5A. Classe 10B100 Neutro
e 2° Trafo 13,8kV TC de Neutro 600-5A ligado ao resistor de aterramento de
400A - protecdes relés 7SJ6225 para eventual curto-circuito terdo os
mesmos ajustes de Neutro .
e Consideramos os ajustes valor de 10% do transformador de corrente TC 600-
5A = 120A devido a erros de medicGes e equipamentos temos 60/120 =

= ENTRADA PN-3240 NEUTRO
RELE 7SJ225 —RL 50/51N 52-1 e 52-1’

RTC TC13 X0 TR3202A/B 600-5A=120
VIT Ajuste de corrente 0.5A
VIT N.INVERSA Tempo 0.12
Tempo definido Aj.corrente 1.2A
Tempo definido Tempo 0.150s
Tempo definido Aj.corrente 20
Tempo definido Tempo 0.01s
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15 PN-3240 DJ 52-2 ETE 4,1MVA CUB. C3 RL PROTECAO 7JS6225

15.1 TC’s 13,8kV Relacdo 1200-5A. Classe 10B200 Fase

e Ligado na relacdo de 1200-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga cabos barramento.
O transformador opera com:

e Corrente nominal de alimentacédo ETE 4,1MVA em 13,8kV In = 172A.

e Portanto adotado o valor 1,25x 172A = 215A (5,125MVA).

e Atuar num eventual curto-circuito fase-fase e fase terra

e ETE 4.1MVA 13,8kV Fase - protecdes para eventual curto-circuito.

PN-3240 FASE

RELE 7SJ6225 — RL 50/51 52-2 C3, C6 E C6’ A03
RTC 1200-5A=240
NIT Ajuste de corrente 09A
NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 2.7 A
Tempo definido Tempo 0.100 s
Tempo definido Aj.corrente 5A
Tempo definido Tempo 0.01s

15.2 TC’s 13,8kV Relacao 50-5A. Classe 10B200 Neutro
e ETE 5MVA 13,8kV Neutro - protecdes relés 7SJ6225 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .
e Consideramos os ajustes valor de 60% do transformador de corrente TC 50-
5A = 30A devido a erros de medicdes e equipamentos temos 30/10 = 3:
ENTRADA PN-3240 NEUTRO

RELE 7SJ225 —RL 50/51N 52-2 C3, C6 E C6’

RTC 50-5A=10
NIT Ajuste de corrente 3.0A

NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 6.0A
Tempo definido Tempo 0.050s
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16 PN-3240 DJ 52-4 AL. PN-3254 CUB. C02 RL PROTECAO 7JS6225

16.1 TC’s 13,8kV Relacdo 1200-5A. Classe 10B200 Fase

e Ligado na relacdo de 1200-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforgcos de um curto-circuito e/ou sobrecarga em cabos e
barramento. O transformador opera com:

e Corrente nominal de alimentacdo ETE 4,1MVA em 13,8kV In = 172A e Trafos
TF-3201A/B/C 9,375MVA 13,8kV ETE 1,25x172A = 215A A e TF In=392A

e Portanto adotado o valor It = 1391A f.u. 0.86 1200A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Rede Aerea 13,8kV Fase - protecdes para eventual curto-circuito.

PN-3240 FASE AO06
RELE 7SJ6225 — RL 50/51 52-4 C5 E C5’

RTC 1200-5A=240
NIT Ajuste de corrente 50A
NIT N.INVERSA Tempo 0.23
Tempo definido Aj.corrente 90 A
Tempo definido Tempo 0.150 s
Tempo definido Aj.corrente 126.0 A
Tempo definido Tempo 0.01s

16.2 TC’s 13,8kV Relacao 50-5A. Classe 10B200 Neutro
e Rede Aerea 13,8kV Neutro - protecfes relés 7SJ6225 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .
e Considerando para ajuste o valor de 60% do transformador de corrente TC
50-5A = 30A devido a erros de medicdes e equipamentos temos 30/10 = 3:
ENTRADA PN-3240 NEUTRO

RELE 7SJ225 —RL 50/51N 52-4 C5 E C5’

RTC 50-5A=10
NIT Ajuste de corrente 4.0A

NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 8.0A
Tempo definido Tempo 0.050s
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17 PN-3240 DJ 52-5 AL. RESERVA PN-3254 CUB. CO1 RL PROTECAO 7JS6225

17.1 TC’s 13,8kV Relacdo 1200-5A. Classe 10B200 Fase

e Ligado na relacdo de 1200-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforgcos de um curto-circuito e/ou sobrecarga em cabos e
barramento. O transformador opera com:

e Corrente nominal de alimentacdo ETE 4,1MVA em 13,8kV In = 172A e Trafos
TF-3201A/B/C 9,375MVA 13,8kV ETE 1,25x 172A = 215A e TF In=392A

e Portanto adotado o valor It = 1391A F.U=0.86 1200A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Reserva 13,8kV Fase - protecdes para eventual curto-circuito.

ENTRADA PN-3240 FASE AQ07

RELE 7SJ6225 — RL 50/51 52-5 C6 E C6’
RTC 1200-5A=240
NIT Ajuste de corrente 1.1A
NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 3.3A
Tempo definido Tempo 0.100 s
Tempo definido Aj.corrente 6 A
Tempo definido Tempo 0.01s

17.2 TC’s 13,8kV Relacao 50-5A. Classe 10B200 Neutro
e Reserva 13,8kV Neutro - protecdes relés 7SJ6225 para eventual curto-circuito
terdo os mesmos ajustes de Neutro .
e Considerando para ajuste o valor de 60% do transformador de corrente TC
50-5A = 30A devido a erros de medicdes e equipamentos temos 30/10 = 3:
ENTRADA PN-3240 NEUTRO

RELE 7SJ225 —RL 50/51N 52-5 C6 E C6’

RTC 50-5A=10
NIT Ajuste de corrente 3.0A

NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 6.0A
Tempo definido Tempo 0.010s
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18 COORDENOGRAMA RAMAL TRAFO TF-3202A/B E PN-3240
18.1 Coordenograma Entrada TF-3202A/B e PN-3240 Fase

CURRENT IN AMPERES

1000
gh A 640 A
| 640 A
216 A 1750 A
216 A 174 A
1200, A
100
<+— TF-3202A
50/51 52-5—&
50/51 52-1 M 50/51 52-L1
10 ) 50/5152-L2
50/51 52-4 C6 \——CBL-0025 =
<
=
wm
50/51 52-2 C3 m
50/51 52-5 C7 O
n 3
0.10
10493 A6932 A
0.01
05 1 10 100 1K 10K

TF -3202 PN-3240 Fase.tcc Ref. Voltage: 138000V Current in Amps x 1
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18.2 Coordenograma Entrada TF-3202A/B e PN-3240 Neutro

CURRENT IN AMPERES

1000
|60 A 84 A
40 A
30 A 80\A
30 A 80 1A
30 A < TF-3202A
100

50/51 N 52-5-=
50/51N 52-L1

50/51N 52-L2

10  50/51N 52-1-+ 5
50/51N 52-2 C5' CBL-0024 rin
CBL-0025 —
Z
(0))
®
O
o)
5
1 (V)]
i ——
50/51N 52-4 C6
50/51N 52-2 C3+<
0.10
582 A
0.01
05 1 10 100 1K 10K

TF-3202 PN-3240 Neutro.tcc Ref. Voltage: 138000V Current in Amps x 1
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PARAMETRIZACAO DE IED’S ENGENHARIA/IETEG/IETR

19 ENTRADA PN-3254 DJ 52-K0 E DJ 52-K1 CUB. KO E K1 RL PROT. SPAJ140C

19.1 TC’s 13,8kV Relacdo 1200-5A. Classe 10B200 Fase

e Ligado na relacdo de 1200-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforgcos de um curto-circuito e/ou sobrecarga em cabos e
barramento. O transformador opera com:

e Corrente nominal de alimentacdo ETE 4,1MVA em 13,8kV In = 172A e Trafos
TF-3201A/B/C 9,375MVA 13,8kV ETE 1,25x 172A = 215A e TF In=392A

e Portanto adotado o valor It = 1391A F.U.=0.86 1200A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Entrada PN-3254 13,8kV Fase - protecfes para eventual curto-circuito.

ENTRADA PN-3254 FASE CUB. 01/ 02
RELE SPAJ140C — RL 50/51 KO e RL 50/51 K1
RTC 1200-5A=240
VIT Ajuste de corrente 1.01In
VIT V.INVERSA Tempo 0.1
Tempo definido Aj.corrente 8ln
Tempo definido Tempo 0.160 s

19.2 TC’s 13,8kV Relacao 50-5A. Classe 10B200 Neutro
e Entrada PN-3254 13,8kV Neutro - protecfes relés SPAJ140C para eventual
curto-circuito terdo os mesmos ajustes de Neutro.
e Considerando para ajuste o valor de 40% do transformador de corrente TC
50-5A = 20A devido a erros de medicdes e equipamentos temos 20/10 = 2:

ENTRADA PN-3254 NEUTRO
RELE SPAJ140C —RL 50/51N KO e RL 50/51N K1
RTC 50-5A=10
NIT Ajuste de corrente 0,610
NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 1.210
Tempo definido Tempo 0.050s

vide item 31 programacédo das chaves
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PN-3254 DJ 52 K-5 ETE 4,1MVA CUB. K-5 RL PROTECAO 7JS6225

19.3 TC’s 13,8kV Relacdo 1200-5A. Classe 10B200 Fase

e Ligado na relacdo de 1200-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforgcos de um curto-circuito e/ou sobrecarga em cabos e
barramento. O transformador opera com:

e Corrente nominal de alimentacédo ETE 4,1MVA em 13,8kV In = 172A.

e Portanto adotado o valor 1,25x 172A = 215A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e ETE 4,1MVA 13,8kV Fase - protecdes para eventual curto-circuito.

AL. ETE PN-3254 K-5 FASE CUB. 05
RELE 7SJ6225 — RL 50/51 K-5

RTC 1200-5A=240
NIT Ajuste de corrente 09A
NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 2.7 A
Tempo definido Tempo 0.100 s
Tempo definido Aj.corrente 5.33A
Tempo definido Tempo 0.01s

19.4 TC’s 13,8kV Relacao 50-5A. Classe 10B200 Neutro

e ETE 5MVA 13,8kV Neutro - protecdes relés 7SJ6225 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .

e Considerando para ajuste o valor de 40% do transformador de corrente TC

50-5A = 40A devido a erros de medicdes e equipamentos temos 20/50= 0,4:

AL. ETE PN-3254 K-5 NEUTRO

RELE 7SJ6225 —RL 50/51N K-5

RTC 50-5A=10
NIT Ajuste de corrente 20A

NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 4

Tempo definido Tempo 0.010s
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20 PN-3254 DJ 52-K2/K3/K4 CUB. K2, K3 E K4 RL PROT. SPAJ140C

20.1 TC’s 13,8kV Relacdo 400-5A. Classe 10B200 Fase

e Ligado na relacdo de 400-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga em cabo e
barramento. Os transformadores opera com:

e Corrente nominal de alimentacdo Trafos TF-3201A/B/C 9,375MVA 13,8kV
In=410A 1,25xIn= 490A

e Portanto adotado o valor In = 400A considerando F.U.=0.8 1200A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Al. Trafo PN-3254 13,8kV Fase - protecOes para eventual curto-circuito.

Al. Trafos PN-3254 FASE

RLSPAJ140C-RL 50/51 K2/C4.2, RL 50/51 K3/C3.2 e
RL 50/51 K4/C3.1

RTC 400-5A=80
VIT Ajuste de corrente 1lin

VIT V.INVERSA Tempo 0.5

Tempo definido Aj.corrente 3.76 In
Tempo definido Tempo 0.100 s

20.2 TC’s 13,8kV Relagédo 50-5A. Classe 10B200 Neutro
e Al. Trafos PN-3254 13,8kV Neutro - protecdes relés SPAJ140C para eventual
curto-circuito terdo os mesmos ajustes de Neutro.
e Considerando para ajuste o valor de 20% do transformador de corrente TC
50-5A = 10A devido a erros de medicdes e equipamentos temos 10/10 = 1:

Al. Trafos PN-3254 NEUTRO
RL SPAJ140C -RL 50/51 K2, RL 50/51 K3 e RL 50/51 K4
RTC 50-5A=10
NIT Ajuste de corrente 0.610
NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 1.2 10
Tempo definido Tempo 0.050s

vide item 31 programacé&o das chaves
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21 COORDENOGRAMA RAMAL PN-3254 E TRAFOS TF-3201A/B/C
21.1 Coordenograma PN-3254 e TF-3201A/B/C Fase

CURRENT IN AMPERES

1000
392
3
390 A
216400 A
TF-3201A
0 TF-3201B
TF-3201C
50/51 K-2————>
50/51 K-3——=>
10 50/51 K-1 o
<
CBL-0176 =
CBL-0224 i
50/51 K-5——> 50/51 K-0 5
5
1 wn
TX Inrush
0.10 i
10468 A
0.01
05 1 10 100 1K 10K

PNL-3254 Fase.tcc Ref. Voltage: 13800V Current in Amps x 10
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21.2 Coordenograma PN-3254 e TF-3201A/B/C Neutro

CURRENT IN AMPERES

1000
2030 A 302
392
0A 392 A
20 A40 A
20 A0 A
TF-3201A
100 TE-3201B
TF-3201C
10 50/51N 52-2 C5' -
50/51N 52-X r%
=
LA I'UI')I
CBL-0224
50/51N K-0 VoA 8
50/51N K-1 z
1 O
50/51N K-2 n
50/51N K-5
<H+-50/51N K-3
TX Inrush
0.10 X
448 A
0.01 |
05 1 10 100 1K 10K

PNL-3254 Neutro.tcc Ref. Voltage: 13800V Current in Amps x 10
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22 PN-3228 2° TRAFO-3217A/B 20/26,66/33,33MVA RL PROTECAO 7JS6225

22.1 TC’s 13,8kV Relacdo 1800-5A. Classe 10B100 Fase

e Ligado na relacdo de 1800-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcgos de um curto-circuito e/ou sobrecarga em
transformadores e barramento. O transformador opera com:

e Corrente  nominal dos transformadores TF-32172 e TF3217B Dynl
20/26,66/33,33MVA 138kV In=837/1115A/1394 4A.

e Portanto adotado o valor 1,25x 1394,4A = 1743A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Secundario Trafo 13,8kV Fase — protecdes para eventual curto-circuito.

ENTRADA PN-3228 FASE
RELE 7SJ6225 — RL 50/51 52-18 e RL 50/51 52-20
RTC 1800-5=360A
VIT Ajuste de corrente 4.84 A
VIT N.INVERSA Tempo 0.2
Tempo definido Aj.corrente 44 A
Tempo definido Tempo 0.11s
Tempo definido Aj.corrente 53.8 A
Tempo definido Tempo 0.02s

22.2 TC’s 13,8kV Relacdo 200-5A. Classe 10B100 Neutro
e 2° Trafo 13,8kV TC de Neutro 200-5A ligado ao resistor de aterramento 400A-
protecdes relés 7SJ6225 para eventual curto-circuito terdo 0s mesmos
ajustes de Neutro .
e Considerando para ajuste o valor de 5% do transformador de corrente TC
200-5A = 40A devido a erros de medicdes e equipamentos temos 40/40 =

T ENTRADA PN-3228 NEUTRO
RELE 7SJ225 — RL 50/51N 52-18 e RL 50/51N 52-20
RTC 200-5=40A
NIT Ajuste de corrente 1.0A
NIT N.INVERSA Tempo 0.2
Tempo definido Aj.corrente 1.0A
Tempo definido Tempo 0.050s
Tempo definido Aj.corrente 32
Tempo definido Tempo 0.01s
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23 PN-3228 DJ 52-X AL. PN-3254 20MVA CUB. 01 K-0 RL PROTECAO 7JS6225

23.1 TC’s 13,8kV Relacdo 1200-5A. Classe 10B200 Fase

e Ligado na relacdo de 1200-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esforcos de um curto-circuito e/ou sobrecarga em cabo e
barramento. O transformador opera com:

e Corrente nominal de alimentacdo ETE 4,1MVA em 13,8kV In = 172A e Trafos
TF-3201A/B/C 9,375MVA 13,8kV ETE 1,25x 172A = 215A e TF In=392A

e Portanto adotado o valor It = 1391A f.u.= 0.86 1200A.

e Atuar num eventual curto-circuito fase-fase e fase terra

e Al.LPN-3254 13,8kV Fase - protecdes para eventual curto-circuito.

PN-3228 FASE AL. PN-3254 Cub 01
RELE 7SJ6225 — RL 50/51 52-X

RTC 1200-5A=240
NIT Ajuste de corrente 5A
NIT N.INVERSA Tempo 0.21
Tempo definido Aj.corrente 126.0 A
Tempo definido Tempo 0.300 s
Tempo definido Aj.corrente 126.0 A
Tempo definido Tempo 0.01s

23.2 TC’s 13,8kV Relacédo 50-5A. Classe 10B200 Neutro
e AL. PN-3254 13,8kV Neutro - protecles relés 7SJ6225 para eventual curto-
circuito terdo os mesmos ajustes de Neutro .
e Considerando para ajuste o valor de 30% do transformador de corrente TC
50-5A = 10A devido a erros de medicdes e equipamentos temos 10/10 = 1:
PN-3228 NEUTRO AL. PN-3254

RELE 7SJ225 —RL 50/51N 52-X

RTC 50-5A=10
NIT Ajuste de corrente 4.0A

NIT N.INVERSA Tempo 0.05
Tempo definido Aj.corrente 7.0A
Tempo definido Tempo 0.050 s
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24 COORDENOGRAMA RAMAL TRAFO TF-3217A E TRAFO-3217B P/ PN-3228
24.1 Coordenograma Ramal TF-3217A/B, PN-3228A/B Fase

CURRENT IN AMPERES

1000
100
TE-3217B
50/51 52-13-> TF-3217A
50/51 52-3
RL 50/51 52-20
10 RL 50/51 52-18 .
50/51 52-X 50/51 5212 =
Z
(V)]
5
CBL-0019 &
pd
7
50/51 K-0
TX Inrdsh
0.10 X
12936 A |6932 A
0.01
05 1 10 100 1K 10K

PNL-3228 Fase.tcc Ref. Voltage: 138000V Current in Amps x 10
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24.2 Coordenograma Ramal TF-3217A/B, PN-3228A/B Neutro

CURRENT IN AMPERES

1000
30A | 84A
84 A
40 A 80\A
40 A 80
30 A
100 TF-3217B
TF-3217A
50/51N 52-13- < 50/51N 52-L1
50/51N 52-3—> A\ so/5iN 5212

10 RL 50/51N 52-20 é‘
| m
pd
)
50/51N 52-X g
O
&
1 wn
TX Inrush
0.10 X
448 A
0.01
05 1 10 100 1K 10K

PNL-3228 Neutro.tcc Ref. Voltage: 138000V Current in Amps x 1
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25 PN-3232 2° TRAFO-3218A/B 8/10MVA RL PROTECAO 7JS6225

25.1 TC’s 4,16kV Relacao 2500x1250-5A. Classe 10B100 Fase

e Ligado na relacao de 2500-5A.

e Para a protecdo térmica e dinamica dos equipamentos submetidos a
eventuais esfor¢cos de um curto-circuito e/ou sobrecarga em transformador e
barramento. O transformador opera com:

e Corrente nominal dos transformadores TF-3218A e TF3218B Dynl 8/10MVA
4,16kV In=1110A/1388A.

e Portanto adotado o valor 1,25x 1388A = 1735A. 1735/RTC(500) = 3,47

e Atuar num eventual curto-circuito fase-fase e fase terra

e Secundario Trafo 4,16kV Fase - protecfes para eventual curto-circuito.

ENTRADA PN-3232 FASE
RELE 7SJ6225 — RL 50/51 52-7 e RL 50/51 52-9
RTC 2500x1250-5A=500
NIT Ajuste de corrente 3.47 A
NIT N.INVERSA Tempo 0.16
Tempo definido Aj.corrente 28.0 A
Tempo definido Tempo 0.100 s
Tempo definido Aj.corrente 33.6 A
Tempo definido Tempo 0.01s

25.2 TC’s 4,16kV Relacdo 600-5A. Classe 10B100 Neutro
e 2° Trafo 4,16kV TC de Neutro 600-5A ligado ao resistor de aterramento 400A-
- protecdes relés 7SJ6225 para eventual curto-circuito terdo os mesmos
ajustes de Neutro .
e Considerando para ajuste o valor de 10% do transformador de corrente TC
600-5A = 120A devido a erros de medicdes e equipamentos temos 250/500

o ENTRADA PN-3232 NEUTRO
RELE 7SJ225 — RL 50/51 52-7 e RL 50/51 52-9
RTC 600-5A=120
NIT Ajuste de corrente 0.5A
NIT N.INVERSA Tempo 0.15
Tempo definido Aj.corrente 1.5A
Tempo definido Tempo 0.250s
Tempo definido Aj.corrente 5.0
Tempo definido Tempo 0.01s
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26 COORDENOGRAMA PN-3232 2° TRAFO TF-3218A E TRAFO-3218B
26.1 Coordenograma PN-3232A/B Fase

CURRENT IN AMPERES

1000

3 B4 A
54 A
1735 A
735 A
33
100 TF-3218A
TF-3218B
50/51 52- 44— >
50/51 52-14
10 RL 50/51 52-7—————& g
CBL-0038 =
RL 50/51 52-9 m
zZ
\ »
%
O
o)
pd
1 7
TX Infush
0.10 X
12935 A 6912 A
0.01 |
05 1 10 100 1K 10K

PNL-3232 Fase.tcc Ref. Voltage: 138000V Current in Amps x 1
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26.2 Coordenograma PN-3232A/B Neutro

CURRENT IN AMPERES

1000
60 A 38 A
33 A
20 A
20 A
60 A
100
50/51N 52-4
50/51N 52-14
10

1 RL 50/51N 52-
RL 50/51N 52-

0.10

TF-3218A

TF-3218B

<—CBL-0038

SANOD4ES NI dNIL

TX Inrush
X

398 A

0.01
05 1 10 100

1K 10K

PNL-3232 Neutro.tcc Ref. Voltage: 138000V Current in Amps x 1
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27 BAYS DOS TRAFOS DIFERENCIAL 7UM6215 138-13,8KV E 138-4,16KV

27.1 Descritivo Transformador de Forca TF-3202/TF-3217A/B 20/26,66/33,33
MVA 138-13,8kV
e Tipo Forca trifasico 138( + 16 x 0,625%) — 13,8kV Dynl Z= 8%

e Trafo TR-3202 - ABB
0138000-13800V 20MVA =>Z%=8% (lrush=12,5xIn=12,5x83,7= 1046,3A)

e [INRUSH
o Consideramos inrush de 12xln em 0,1 s 12x83,7=1004,4A

e TC11/12/13 de bucha no primario do Transformador TF-3202 150x100-50-5A
classe de protecdo 10B100 FT=1,2 para relé Siemens 7UM6215 87T In’0
entrada In1/2/3.

e T1/2/3 do 2° do Transformador TF-3202 2500x1250-5-5A (Cubiculo 3240)
Classe de preciséo protecao 10B100 FT=1,2 (estimado) para relé Siemens
7UM6215 87T In’1/2/3 e para entrada relé

e TC11/12/13 de bucha no primario do Transformador TF-3217A/B
600x550x500x450x400x350x300x250x200x150x100x50-5A classe de
protecdo 10B100 FT=1,3 para relé Siemens 7UM6215 87T In’0 entrada
In1/2/3.

e T1/2/3 do 2° dos Transformadores TF-3217A/B 1800-5-5A (Cubiculo PN-
3228) Classe de precisdo protecdo 10B100 FT=1,2 (estimado) para relé
Siemens 7UM6215 87T In’1/2/3 e para entrada relé

27.2 Calculo dos tap’s do relé Diferencial Siemens 7UM6215
Conforme Manual de Utilizacdo: Medi¢cOes, protecdes, controle e monitoramento
temos:

e Ajuste Defasagem angular Dynl 30° pag. 169:
oEsquema 1

e Ajuste alto:
o lalto= Sn/(Z% * Vf * \3) = 20MVA/(0,08*138kV*V3) = 1046,3A
e Restricdo Classica de Harmonicos
o 22 ordem 15% por fase => 20% restricao global
o 52 ordem 35% por fase
¢ Dimensionamento dos sensores, energizacao pelo enrolamento:
olinr = (corrente inrush pico em A)/ (In1 *¥2) = 1004,4/(83,7*\2) = 8,48
o linr/TC = (corrente inrush pico em A)/ (TC *V2) = 1004,4/(500*V2) = 1,42
e Correntes primarias dos TC’s:
00,1* S /(Unl1 *V3) < In £ 2,5* S /(Un1 *\3) => 8,4 < 83,7 < 209
olin/TC =1,42<6,7,
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e Ajuste do nivel minimo do Ids:
o b = variagdo méxima do ajuste no comutador sob carga (%Un) + 10%;
oo = erro composto do TC na AT = 10%;
o B =erro composto do TC na MT = 10%;
o 100*[(100+p)/100—(100-c.)/(100+b)]=100*[(110)/100—(900)/(110)]=28,2;
o Ajustado 1ds=30%.
e Ajuste da 12 inclinacéao id/it:
o b = variagdo méaxima do ajuste no comutador sob carga (%Un) + 10%;
oa = erro composto do TC na AT = 10%;
o B = erro composto do TC na MT = 10%;
o Acrescer erro do relé 2%;
o Acrescer margem de seguranga 5%;
0 100*[1-(100-0.)*100)/((100+b)*(100+p))]=
o 100*[1-(90)/(110)/((110)*(110))] = 25,6%;
o Ajustado id/it=25,6%+2%+5%= 32,6% = 33%.
e Ajuste minimo Idmax
o ldméx > V2 *8,48 In1 = 1004 A portanto ldméax > 8,48*150 = 1272A
e Ajuste da 22 inclinagéo idt/idt2 e do ponto de mudanca de inclinacéo:
o Ponto de mudanca de inclinagao < 2 + 3/4*(iinr)4/3*(id/it)/100
o 2+3/4*(8.48)4/3%(33)/100 = 6,28 = 6,3.
e Funcéao 87
o Ajuste Diff> 0,2 I/In
o Ajuste Diff >>10 I/In
oAjuste TDiff > 0,15 s
o Ajuste TDiff >> 0,00 s
e Funcéao 87
o Thermal overload
o O/L FUNK:ON
o O/L WINDING: PRIMARY
o K-FACTOR:1,40
o T-CONSTANT: 1 min

o 0 WARN:90%
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27.3 Descritivo Transformador de Forca TF-3218A/B 8/10MVA 138-4,16kV
e Tipo Forga trifasico 138( + 16 x 0,625%) — 4,16kV Dynl Z= 9,85%

e Trafo TR-3218A/B - ABB

0138000-4160V 10MVA =>Z%=9,85% (Irush=10,15xIn=10,2x42,8A= 437A)
e INRUSH

o Consideramos inrush de 12xIn em 0,1 s 12x42,8=514A

e TC11/12/13 de bucha no primario do Transformador 150x100x50-5A classe
de protecdo 10B100 FT=1,3 para relé Siemens 7UM6215 87T In’0 entrada
In1/2/3.

e T1/2/3 do 2° do Transformador 1800-5-A (TC’'S CUBICULO 3228) Classe de
precisdo protecdo 10B200 FT=1,2 (estimado) para relé Siemens 7UM6215
87T In'1/2/3 e para relé

27.4 Calculo dos tap’s do relé Diferencial Siemens 7UM6215
Conforme Manual de Utilizacdo: Medicles, protecdes, controle e monitoramento

temos:

e Ajuste Defasagem angular Dynl 30° pag. 169:
o Esquema 1

e Ajuste alto:
o lalto= Sn/(Z% * Vf * \3) = 10MVA/(0,0985*138kV*\3) = 425A
e Restricdo Classica de Harmonicos
o 22 ordem 15% por fase => 20% restricao global
o 52 ordem 35% por fase
¢ Dimensionamento dos sensores, energizacao pelo enrolamento:
o finr = (corrente inrush pico em A)/ (In1 *\2) = 514/(42,8*\2) = 8,49
o linr/TC = (corrente inrush pico em A)/ (TC *V2) = 514/(500*v2) = 0,73
e Correntes primarias dos TC’s:
00,1* S /(Un1*V3)<In<2,5* S /(Un1 *\3) => 4,3 < 42,8 < 107
olinr/TC =0,73< 6,7,
e Ajuste do nivel minimo do Ids:
o b =variagcdo maxima do ajuste no comutador sob carga (%Un) + 10%;
oo = erro composto do TC na AT = 10%;
o B =erro composto do TC na MT = 10%;
0 100*[(100+3)/100—(100-c)/(100+b)]=100%[(110)/200—(90c)/(110)]=28,2;
o Ajustado 1ds=30%.
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Ajuste da 1?2 inclinagao id/it:

o b = variagdo méxima do ajuste no comutador sob carga (%Un) + 10%;

oo = erro composto do TC na AT = 10%;

o B =erro composto do TC na MT = 10%;

o Acrescer erro do relé 2%;

o Acrescer margem de seguranca 5%
o 100*[1-(100-0))*100)/((100+b)*(100+p))]=

o 100*[1—(90)/(110)/((110)*(110))] = 25,6%;
o Ajustado id/it=25,6%+2%+5%= 32,6% = 33%.

Ajuste minimo ldméax

o ldméx > V2 *8,49 In1 = 514 A portanto ldmax > 8,49*150 = 1274A

Ajuste da 22 inclinacéo idt/idt2 e do ponto de mudanca de inclinacao:
o Ponto de mudanca de inclinagao < 2 + 3/4*(iinr)4/3*(id/it)/100
o 2+3/4*(8.49)4/3*(33)/100 = 5,94 = 6,0

Funcéo 87
o Ajuste Diff> 0,2 I/In
o Ajuste Diff >>10 I/In
oAjuste TDiff > 0,15 s
o Ajuste TDiff >> 0,00 s

Funcéo 87
o Thermal overload
o O/L FUNK:ON

o O/L WINDING: PRIMARY

o K-FACTOR:1,39
o T-CONSTANT: 1 min

o 0 WARN:90%
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28 COMENTARIOS, CONCLUSOES PREMISSAS ESTUDO.

e Este estudo trata de alteragBes necessarias nas protecdes tendo em vista o
acrescimo de Tranformadores de Forca e envolve as protecdes da entrada
de linha 138kV, de barramentos (138kV), de transformadores (138-13,8kV)
e de cubiculos de saida dos transformadores 13,8kV e 4,16kV.

e S30 proposto ajuste de parametros de novos relés de protecdo com o objetivo
de melhor compromisso entre a confiabilidade e continuidade de operagao
da Tebar, quando de eventual defeito, e atender ao nivel de seguranca
necessario para a instalagao.

e As curvas de seletividade dos relés foram modeladas em conformidade com
0s equipamentos e informagdes fornecidas.

e Observa-se que TC’s menores de 350-5A poderdo saturar no caso eventual
de curto-circuito, uma vez que para reducdo das sobreensdes trafos AT
estdo diretamente aterrados nos 2°°,

e No caso de existéncia de geracdo ou religamento sera necessario fornecer
dados e caracteristicas técnicas dos equipamentos como gerador,
religamento da linha da concessionaria, caracteristicas da nova linha da
concessionaria e operacao da fabrica para uma verificacao e realizar estudo
mais detalhado levando-se em conta o sistema gerador, o sistema da
concessionaria, protecdo direcional e religamento que ndo foram
considerados neste estudo.

e Nao foram fornecidas as condicbes e caracteristicas de operacdo dos
equipamentos e das cargas a serem alimentadas.

e Sera necessario compatibilizar os ajustes das protecbes com dos
equipamentos existentes para 0s novos ajustes e relés de protecdo

proposto neste estudo, a fim de sua flexibilizacao.
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29 ANEXO | —= ENTRADA DE DADOS

TEBAR Terminal AquaviBrio de Smo Sebastiro
AmpliaTro da SubestaTmo Principal

Estudo do Sistema IP/Gabor

Sep 27, 2012 13:37:28

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 AquaviBrio de Smo Sebastiro
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 55.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00061 + J 0.00082 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00061 + J 0.00082 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 17 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 22.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00024 + J 0.00033 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00024 + J 0.00033 PU
CBL-0025 BUS-0331 PN-3240A 4 13800 22.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00024 + J 0.00033 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00024 + J 0.00033 PU
CBL-0026 PN-3228B (OSVA BUS-0049 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-0029 PN-3228B (OSVA BUS-0287 1 13800 85.0 METER 95 Copper
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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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AmpliaTro da SubestaTmo Principal
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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-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 73+ J 1.81 PU
Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 13+ J 1.81 PU
CBL-0033 PN-3228A (OSVA BUS-0059 17 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 0.00717 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 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0061 + J 0.0082 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0061 + J 0.0082 PU
CBL-0039 BUS-0206 PN-3232B (TRAN 4 4160 34.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0042 + J 0.0056 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.0042 + J 0.0056 PU
CBL-0041 PN-3232A (TRAN CH-3215 17 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 17 4160 500.0 METER 25 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.9715 + J 0.1558 Ohms/1000 m 2.81 +J 0.4501 PU
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
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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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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 17 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 17 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: 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-0057 PN-6211001A (O BUS-0086 1 13800 30.0 METER 240 Copper
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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 17 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 0.0058 PU
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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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-0059 PN-3254 BUS-0095 17 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: 0.0538 + J 0.0768 Ohms/1000 m 0.00085 + J 0.0012 PU
CBL-0060 PN-6211001B (O BUS-0087 17 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 17 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 0.0027 PU
CBL-0073 PN-3203A (OSBA 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 499 + 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
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
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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 17 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 Ohms/1000 m 2.97 + J 1.10 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-0079 PN-3203A (OSBA BUS-0128 17 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 17 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 17 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 17 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 17 4160 150.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.6073 + J 0.1278 PU
Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 0.6073 + J 0.1278 PU
CBL-0095 CH-3211 BUS-0154 17 4160 300.0 METER 35 Copper
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Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 1.21 +J 0.2555 PU
Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 1.21 +J 0.2555 PU
CBL-0096 CH-3211 BUS-0155 17 4160 400.0 METER 35 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 1.62 + J 0.3407 PU

Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 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 1.7 +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 417 PU
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
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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: +J 0.1300 Ohms/1000 m 142.58 + J 8.46 PU
Z0  Impedance: +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: 9+ J 0.1300 Ohms/1000 m 19.01 + J 1.13 PU
Z0  Impedance: +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: +J 0.1300 Ohms/1000 m 28.52 + J 1.69 PU
Z0  Impedance: +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
Z0  Impedance: 0.8700 + J 0.1200 Ohms/1000 m 49.09 + J 6.77 PU
CBL-0120 PN-32068B BUS-0175 2 480  30.0 METER 70 Copper
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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: 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
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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 40.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00045 + J 0.00059 PU
Z0  Impedance: 0.0848 + J 0.1133 Ohms/1000 m 0.00045 + J 0.00059 PU
CBL-0164 PN-3203A (OSBA 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 (OSBA 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 17 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 Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.3570 + J 0.3722 PU
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
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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 17 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-0178 PN-3210 (OSPLA BUS-0096 17 4160 50.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0849 + J 0.11017 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 17 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 0.11017 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: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0849 + J 0.11017 Ohms/1000 m 0.0491 + J 0.0636 PU
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
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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 17 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
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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-0200 BUS-0248 BUS-0327 17 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-0215 PN-3240A PN-6211001A (O 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-0216 BUS-0475 BUS-0473 2 13800 82.0 METER 300 Copper

Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:

+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0016 + J 0.0026 PU

Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0026 + J 0.0066 PU
CBL-0216A BUS-0475 BUS-0474 2 13800 82.0 METER 300 Copper

Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:

+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0016 + J 0.0026 PU

Z0 Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0026 + J 0.0066 PU
CBL-0216A1 BUS-0488 BUS-0486 2 13800 190.0 METER 300 Copper

Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:

+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0038 + J 0.0060 PU

Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0061 + J 0.0152 PU
CBL-02168B BUS-0476 BUS-0480 2 13800 280.0 METER 300 Copper

Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:

+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0056 + J 0.0088 PU

Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0090 + J 0.0224 PU
CBL-0216B1 BUS-0489 BUS-0491 2 13800 10.0 METER 300 Copper

Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:

+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.00020 + J 0.00031 PU

Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.00032 + J 0.00080 PU
CBL-0216C BUS-0479 BUS-0480 2 13800 280.0 METER 300 Copper
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Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0056 + J 0.0088 PU
Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0090 + J 0.0224 PU
CBL-0216C1 BUS-0490 BUS-0491 2 13800 10.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.00020 + J 0.00031 PU

Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.00032 + J 0.00080 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-0218 PN-3240B PN-6211001B (O 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 (0O BUS-0358 17 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-0221 PN-6211001A (O BUS-0360 17 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 (0O BUS-0361 17 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-0223 PN-6211001B (0 BUS-0362 17 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 17 13800 290.0 METER 50 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.5179 + J 0.1434 Ohms/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
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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 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
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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 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-0231 PN-3254 BUS-0487 17 13800 302.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.1581 + J 0.1281 Ohms/1000 m 0.0251 + J 0.0203 PU
Z0 Impedance: 0.2514 + J 0.3259 Ohms/1000 m 0.0399 + J 0.0517 PU
CBL-0232 PN-533001A BUS-0390 3 13800 400.0 METER 150 Copper
Duct Material: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0118 + J 0.0086 PU
Z0 Impedance: 0.1681 + J 0.1224 Ohms/1000 m 0.0118 + J 0.0086 PU
CBL-0235 BUS-0488 BUS-0478 2 13800 190.0 METER 300 Copper
Duct Material: Non-Magnetic Insulation Type: XLP1 Insulation Class:
+/- Impedance: 0.0766 + J 0.1199 Ohms/1000 m 0.0038 + J 0.0060 PU
Z0  Impedance: 0.1218 + J 0.3050 Ohms/1000 m 0.0061 + J 0.0152 PU
CBL-0236 PN-533001A BUS-0399 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-0237 PN-533001A 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
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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 PN-533001A 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
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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-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-0255 PN-5140001A (N BUS-0428 17 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: Insulation Class:
+/- Impedance: 0.7007 + J 0.1474 Ohms/1000 m 2.92 +J 0.6133 PU
Z0  Impedance: 0.7007 + J 0.1474 Ohms/1000 m 2.92 +J 0.6133 PU
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 17 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
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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 469 + J 1.74 PU

Z0  Impedance: 0.3594 + J 0.1332 Ohms/1000 m 4.69 + J 1.74 PU
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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 469 + 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: Non-Magnetic Insulation Type: Insulation Class:
+/- Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.3570 + J 0.3722 PU
Z0  Impedance: 0.0940 + J 0.0980 Ohms/1000 m 0.3570 + J 0.3722 PU
CBL-AUX 0191 PN-3228A (OSVA BUS-0488 17 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
Z0  Impedance:0.00010 + J 0.00010 Ohms/1000 m 0.00000 + J 0.00000 PU
CBL-AUX0275  BUS-0480 BUS-0417 17 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
Z0  Impedance:0.00010 + J 0.00010 Ohms/1000 m 0.00000 + J 0.00000 PU
CBL-AUX0276  BUS-0491 BUS-0417 17 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
Z0  Impedance:0.00010 + J 0.00010 Ohms/1000 m 0.00000 + J 0.00000 PU
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TRANSMISSION LINE
TRANSMISSION ~ FROM T0 Qry VOLTS LENGTH
LINE NAME BUS NAME BUS NAME /PH L-L
XLN-0002 BUS-0473 BUS-0476 1 13800.00 2.03 KM
+ Seq Impedance: 0.18409 + J 0.447807 Per Unit; Equi. Shunt B/2: 7.72924e-006
0 Seq Impedance: 0.373723 + J 1.91253 Per Unit; Equi. Shunt B/2: 3.05678e-006
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0003 BUS-0474 BUS-0479 1 13800.00 2.03 KM
+ Seq Impedance: 0.18409 + J 0.447807 Per Unit; Equi. Shunt B/2: 7.72924e-006
0 Seq Impedance: 0.373723 + J 1.91253 Per Unit; Equi. Shunt B/2: 3.05678e-006
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0006 BUS-0487 PN-533001B 1 13800.00 0.4800 KM
+ Seq Impedance: 0.13908 + J 0.138198 Per Unit; Equi. Shunt B/2: 1.63818e-006
0 Seq Impedance: 0.183894 + J 0.484512 Per Unit; Equi. Shunt B/2: 6.91514e-007
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0007 BUS-0478 BUS-0489 1 13800.00 1.33 KM
+ Seq Impedance: 0.120701 + J 0.293611 Per Unit; Equi. Shunt B/2: 5.06779e-006
0 Seq Impedance: 0.245037 + J 1.25398 Per Unit; Equi. Shunt B/2: 2.00423e-006
% SERIES COMP: 0 From Shunt(MVA): 0.0000 To Shunt(MVA): 0.0000
XLN-0008 BUS-0486 BUS-0490 1 13800.00 1.33 KM

+ Seq Impedance: 0.120701 + J 0.293611 Per Unit;

0 Seq Impedance: 0.245037 + J 1.25398 Per Unit;
% SERIES COMP: 0 From Shunt(MVA): 0.0000

Equi. Shunt B/2: 5.06779e-006
Equi. Shunt B/2: 2.00423e-006
To Shunt(MVA): 0.0000
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TEBAR Terminal AquaviBrio de Smo Sebastiro
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor

EQUIVALENT PI DATA

PI NAME FROM NAME TO NAME VOLTS

PI-0017 PN-5330002A PN-53300028 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. .00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

N
o

PI-0018 PN-5330003A PN-5330003B 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. .00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

N
o

PI-0073 PN-6211002A BUS-0371 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. .00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

N
o

PI-0074 PN-6211002A BUS-0372 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. .00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ;  To Shunt Y: 0.00000+J 0.00000 PU

N
o

PI-0075 PN-6211002A BUS-0374 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. .00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ; To Shunt Y: 0.00000+J 0.00000 PU

N
o

PI-0076 PN-6211002A BUS-0375 480.00
Pos. Seq. Z: 0.00010+J 0.00010 PU ; Zero Seq. .00010+J 0.00010 PU
From Shunt Y: 0.00000+J 0.00000 PU ; To Shunt Y: 0.00000+J 0.00000 PU

N
o

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
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

PI-0091 PN-533001A 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
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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
PI-0115 BUS-0417 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
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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 - 5140001B BUS-0340 D 4160.00 PN-5140004B YG 480.00 1000.00 800.00
Pos. Seq. Z%: 0.920 + J 4.9 (Zpu 1.15+ 3] 6.14) Shell Type
Zero Seq. Z%: 0.920 + J 4.91 (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  4.11 (Zpu 469 + ] 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
Zero 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
Zero 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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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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 31.40 + j 0.399 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
Secondary Neutral Z: 19.92 + J 0.000 Ohms
TF-3202B SE-TEBAR 138kvV 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 31.40 + j 0.399 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
Secondary Neutral Z: 19.92 + J 0.000 Ohms
TF-3204A BUS-0128 D 4160.00 BUS-0260 YG 480.00 1000.00 1000.00
Pos. Seq. Z%: 0.497 + J 4.69 (Zpu 0.497 + ] 4.69) Shell Type
Zero Seq. Z%: 0.497 + J 4.69 (Sec 0.497 + j 4.69 Pri Open)
Taps Pri. -5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
TF-3204B 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 + ] 4.72 ) Shell Type
Zero 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
Zero 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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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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 + ] 16.42 ) Shell Type
Zero Seq. Z%: 0.497 + J 4.92 (Sec 1.66 + j 16.42 Pri Open)
Taps Pri. 5.00 % 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 + J  4.81 (Zpu 3.87 + 3 16.04 ) Shell Type
Zero Seq. Z%: 1.16 + J  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 +j 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 + ] 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.
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
Zero 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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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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%: 0.496 + J 4.24 (Zpu 0.993 + ] 8.48 ) Shell Type
Zero Seq. Z%: 0.496 + 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 + ] 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
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-3217A 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 31.38 + j 0.000 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.

Secondary Neutral Z: 19.92 + J 0.000 Ohms
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-32178B SE-TEBAR 138kvV 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
Zero Seq. Z%: 0.499 + J 8.07 (Sec 31.40 + j 0.403 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
Secondary Neutral Z: 19.92 + J 0.000 Ohms
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 104.1 + j 0.998 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
Secondary Neutral Z: 6.00 + J 0.000 Ohms
TF-3218B 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 104.1 + j 0.998 Pri Open)
Taps Pri. -2.50 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
Secondary Neutral Z: 6.00 + J 0.000 Ohms
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+ ) 9.78) Shell Type
Zero Seq. Z%: 1.04 +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%: 1.04 +J 4.89 (Zpu 2.08+ 3] 9.78) Shell Type
Zero Seq. Z%: 1.04 +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.
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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
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-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+ 3] 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] 7.69) Shell Type
Zero Seq. Z%: 0.818 + J 3.84 (Sec 1.64 + 37 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 1.15+ 3] 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-5140002 BUS-0435 D 4160.00 BUS-0157 YG 480.00 630.00 500.00
Pos. Seq. Z%: 0.833 +J 3.9 (Zpu 1.67 +] 7.82) Shell Type
Zero Seq. Z%: 0.833 +J 3.9 (Sec 1.67 +j 7.82 Pri Open)
Taps Pri. 0.000 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TEBAR Terminal AquaviBrio de Smo Sebastiro
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-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 + 7 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-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 + 7 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 +j 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 + 3§ 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+ ] 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 + 7 4.02 ) Shell Type
Zero 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 AquaviBrio de Smo Sebastiro
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-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 + 7 4.02 ) Shell Type
Zero 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-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. 5.00 % Sec. 0.000 % Phase Shift (Pri. Leading Sec.): 30.00 Deg.
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TEBAR Terminal AquaviBrio de Smo Sebastiro
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor

GENERATION DATA

BUS NAME GENERATION VOLT SIZE InitkKW 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
Zeto sequence impedance (100 MVA base) Infinite
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TEBAR Terminal AquaviBrio de Smo Sebastiro
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
PASSIVE FILTER DATA
Filter Bus Bus Rated |[Connect Filter |Capacitor|Tuned R L C
Name Name Voltage | Voltage Type KVAR |Order M (Q) (H) (uF)
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
0.0000| 0.0000{805.9061
FLTR-0012 BUS-0382 480 480| DELTA| Capacitor 210.0 0.0000| 0.0000{805.9061
0.0000| 0.0000{805.9061
FLTR-0015 PN-5330002A 480 480| WYE_G| Capacitor 240.0 0.0000| 0.0000|2763.100
0.0000| 0.0000|2763.100
FLTR-0016 PN-53300028B 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 120.0 0.0000 0.0000|1381.600
0.0000| 0.0000|1381.600
FLTR-0018 PN-5330003B 480 480| WYE_G| Capacitor 120.0 0.0000{ 0.0000|1381.600
0.0000 0.0000|1381.600
FLTR-0013 BUS-0363 13800 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0021 PN-3228A (OSVAT) 13800 13800 WYE_G| Capacitor 150.0 0.0000{ 0.0000| 2.0893
0.0000{ 0.0000| 2.0893
FLTR-0022 BUS-0045 13800 13800 WYE_G| Capacitor 900.0 0.0000 0.0000| 12.5358
0.0000{ 0.0000| 12.5358
FLTR-0024 BUS-0047 13800 13800 WYE_G| Capacitor 200.0 0.0000| 0.0000| 2.7857
0.0000| 0.0000| 2.7857
FLTR-0026 BUS- 0064 13800 13800 WYE_G| Capacitor 200.0 0.0000| 0.0000| 2.7857
0.0000| 0.0000| 2.7857
FLTR-0027 BUS-0048 13800 13800 WYE_G| Capacitor 900.0 0.0000 0.0000| 12.5358
0.0000{ 0.0000| 12.5358
FLTR-0028 BUS-0049 13800 13800 WYE_G| Capacitor 900.0 0.0000 0.0000| 12.5358
0.0000{ 0.0000| 12.5358
FLTR-0029 PN-3228B (OSVAT) 13800 13800 WYE_G| Capacitor 150.0 0.0000{ 0.0000| 2.0893
0.0000{ 0.0000| 2.0893
FLTR-0031 BUS-0211 4160 13800 WYE_G| Capacitor 1541 0.0000| 0.0000| 2.1459
0.0000| 0.0000| 2.1459
FLTR-0019 BUS-0097 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0032 BUS-0098 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0033 BUS-0096 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0034 BUS-0100 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0036 BUS-0102 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0037 BUS- 0458 480 13800 WYE_G| Capacitor 30.0 0.0000| 0.0000| 0.4179
0.0000| 0.0000| 0.4179
FLTR-0039 BUS- 0460 480 13800 WYE_G| Capacitor 50.0 0.0000{ 0.0000| 0.6964
0.0000{ 0.0000| 0.6964
FLTR-0040 BUS- 0461 480 13800 WYE_G| Capacitor 50.0 0.0000{ 0.0000| 0.6964
0.0000{ 0.0000| 0.6964
FLTR-0042 BUS-0130 4160 13800 WYE_G| Capacitor 150.0 0.0000{ 0.0000| 2.0893
0.0000{ 0.0000| 2.0893
FLTR-0043 BUS-0131 4160 13800 WYE_G| Capacitor 150.0 0.0000{ 0.0000| 2.0893
0.0000| 0.0000| 2.0893
FLTR-0049 BUS-0175 480 13800 WYE_G| Capacitor 50.0 0.0000| 0.0000| 0.6964
0.0000| 0.0000| 0.6964
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FLTR-0050 BUS-0176 480 13800( WYE_G| Capacitor 50.0 0.0000( 0.0000f 0.6964
0.0000( 0.0000] 0.6964
FLTR-0052 PN-32068B 480 13800( WYE_G| Capacitor 50.0 0.0000| 0.0000f 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
0.0000( 0.0000|575.6472
BCAP-4000kVArc 2|PN-3254 13800 13800 DELTA| Capacitor 4000.0 0.0000| 0.0000| 18.5716
0.0000( 0.0000| 18.5716
BCAP-4000kVArc 1|PN-3254 13800 13800 DELTA| Capacitor 4000.0 0.0000| 0.0000| 18.5716
0.0000( 0.0000| 18.5716
BCAP-500kVArc 3 [PN-3228A (OSVAT) 13800 13800 DELTA| Capacitor 800.0 0.0000( 0.0000| 3.7143
0.0000( 0.0000| 3.7143
BCAP-2000kVArc 4[PN-3228B (OSVAT) 13800 13800 DELTA| Capacitor 2000.0 0.0000( 0.0000| 9.2858
0.0000( 0.0000] 9.2858
BCAP-320kVArc 6 [PN-3232B (TRANS. 4160 4160 DELTA| Capacitor 320.0 0.0000| 0.0000| 16.3497
0.0000( 0.0000| 16.3497
BCAP-100kVArc 5 [PN-3232A (TRANS. 4160 4160 DELTA| Capacitor 100.0 0.0000( 0.0000f 5.1093
0.0000( 0.0000f 5.1093
BCAP 200kVARc 0 [PN-3240A 13800 13800 DELTA| Capacitor 200.0 0.0000| 0.0000| 0.9286
0.0000( 0.0000] 0.9286
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TEBAR Terminal AquaviBrio de Smo Sebastiro
AmpliaTro da SubestaTmo Principal
Estudo do Sistema IP/Gabor
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 kvVA  KVA 0.85 LAG
PDN-001 EQV-001 480.00 53.00%1.00 kvVA  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 kvVA  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 kvVA  KVA 0.85 LAG
PN-3211 EQV-3211 480.00 50.00%1.00 kvVA  KVA 0.85 LAG
PN-3213 EQV-3213 480.00 250.00%1.00 kvVA  KVA 0.85 LAG
PN-3214 EQV-3214 480.00 63.00%1.00 kvVA  KVA 0.85 LAG
PN-3215 EQV-3215 480.00 63.00%1.00 kvVA  KVA 0.85 LAG
PN-3216 EQV-3216 480.00 75.00%1.00 kvVA  KVA 0.85 LAG
PN-3217 EQV-3217 480.00 75.00%1.00 kvVA  KVA 0.85 LAG
PN-3219 EQV-3219 480.00 30.00%1.00 kvVA  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 kvVA  KVA 0.85 LAG
PN-3221 EQV-3221 480.00 350.00%1.00 kvVA  KVA 0.85 LAG
PN-3222 EQV-3222 480.00 200.00*1.00 kvVA  KVA 0.85 LAG
PN-3223 EQV-3223 480.00 250.00%1.00 kvVA  KVA 0.85 LAG
PN-3224 EQV-3224 480.00 30.00%1.00 kvVA  KVA 0.85 LAG
PN-3236A EQV-3236a 480.00 250.00%1.00 kvVA  KVA 0.85 LAG
PN-32368B EQV-3236b 480.00 148.00%1.00 kvVA  KVA 0.85 LAG
PN-3242 EQV-3242 480.00 200.00%1.00 kvVA  KVA 0.85 LAG
PN-3243 EQV-3243 480.00 150.00%1.00 kvVA  KVA 0.85 LAG
PN-3244 EQV-3244 480.00 225.00%1.00 kvVA  KVA 0.85 LAG
PN-3245 EQV-3245 480.00 225.00%1.00 kvVA  KVA 0.85 LAG
PN-3246 EQV-3246 480.00 200.00%1.00 kvVA  KVA 0.85 LAG
PN-3248 EQV-3248 480.00 350.00%1.00 kvVA  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
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 kvVA  KVA 0.85 LAG
PN-6211003A EQV-6211003A  480.00 275.00*1.00 kVA  KVA 0.80 LAG
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Estudo do Sistema IP/Gabor
ENERGY AUDIT LOADS
BUS NAME LOAD NAME VOLTS SIZE LOADTYPE PF LAG/LEAD
PN-6211003B EQV-6211003B  480.00 275.00%1.00 kVA KVA 0.80 LAG
PN-CLUBE EQV-CLUBE 220.00 210.00*1.00 kVA  KVA 0.85 LAG
PN3229 EQV-3229 480.00 200.00*1.00 kVA KVA 0.85 LAG
QUEIROZ GALV}O EQV-QG 380.00 200.00%1.00 kVA  KVA 0.85 LAG
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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-3202B (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-3208B 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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PASSIVE FILTER DATA
Filter Bus Bus Rated |[Connect Filter |Capacitor|Tuned R L C
Name Name Voltage | Voltage Type KVAR |Order M (Q) (H) (uF)
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
0.0000| 0.0000{805.9061
FLTR-0012 BUS-0382 480 480| DELTA| Capacitor 210.0 0.0000| 0.0000|805.9061
0.0000| 0.0000{805.9061
FLTR-0015 PN-5330002A 480 480| WYE_G| Capacitor 240.0 0.0000| 0.0000|2763.100
0.0000| 0.0000|2763.100
FLTR-0016 PN-53300028B 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 120.0 0.0000| 0.0000(1381.600
0.0000| 0.0000|1381.600
FLTR-0018 PN-5330003B 480 480| WYE_G| Capacitor 120.0 0.0000| 0.0000(1381.600
0.0000 0.0000{1381.600
FLTR-0013 BUS-0363 13800 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0021 PN-3228A (OSVAT) 13800 13800 WYE_G| Capacitor 150.0 0.0000| 0.0000| 2.0893
0.0000{ 0.0000| 2.0893
FLTR-0022 BUS-0045 13800 13800 WYE_G| Capacitor 900.0 0.0000| 0.0000| 12.5358
0.0000 0.0000| 12.5358
FLTR-0024 BUS-0047 13800 13800 WYE_G| Capacitor 200.0 0.0000| 0.0000| 2.7857
0.0000| 0.0000| 2.7857
FLTR-0026 BUS- 0064 13800 13800 WYE_G| Capacitor 200.0 0.0000| 0.0000| 2.7857
0.0000| 0.0000| 2.7857
FLTR-0027 BUS-0048 13800 13800 WYE_G| Capacitor 900.0 0.0000| 0.0000| 12.5358
0.0000 0.0000| 12.5358
FLTR-0028 BUS-0049 13800 13800 WYE_G| Capacitor 900.0 0.0000| 0.0000| 12.5358
0.0000 0.0000| 12.5358
FLTR-0029 PN-3228B (OSVAT) 13800 13800 WYE_G| Capacitor 150.0 0.0000| 0.0000| 2.0893
0.0000{ 0.0000| 2.0893
FLTR-0031 BUS-0211 4160 13800 WYE_G| Capacitor 1541 0.0000| 0.0000| 2.1459
0.0000| 0.0000| 2.1459
FLTR-0019 BUS-0097 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0032 BUS-0098 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0033 BUS-0096 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0034 BUS-0100 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0036 BUS-0102 4160 13800 WYE_G| Capacitor 300.0 0.0000| 0.0000| 4.1786
0.0000| 0.0000| 4.1786
FLTR-0037 BUS- 0458 480 13800 WYE_G| Capacitor 30.0 0.0000| 0.0000| 0.4179
0.0000| 0.0000| 0.4179
FLTR-0039 BUS- 0460 480 13800 WYE_G| Capacitor 50.0 0.0000| 0.0000| 0.6964
0.0000{ 0.0000| 0.6964
FLTR-0040 BUS- 0461 480 13800 WYE_G| Capacitor 50.0 0.0000| 0.0000| 0.6964
0.0000{ 0.0000| 0.6964
FLTR-0042 BUS-0130 4160 13800 WYE_G| Capacitor 150.0 0.0000| 0.0000| 2.0893
0.0000{ 0.0000| 2.0893
FLTR-0043 BUS-0131 4160 13800 WYE_G| Capacitor 150.0 0.0000| 0.0000| 2.0893
0.0000| 0.0000| 2.0893
FLTR-0049 BUS-0175 480 13800 WYE_G| Capacitor 50.0 0.0000| 0.0000| 0.6964
0.0000| 0.0000| 0.6964




MEMORIA DE CACULO MC-4250.01-5142-700-ABF-005 DR
B TRANSPETRO FOLA 94 166
TITULO: ~
PETROBRAS COORDENACAO, SELETIVIDADE, AJUSTES E CORPORATIVO

PARAMETRIZACAO DE IED’S ENGENHARIA/IETEG/IETR
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-32068B 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
0.0000| 0.0000({575.6472
BCAP-4000kVArc 2|PN-3254 13800 13800 DELTA| Capacitor 4000.0 0.0000f 0.0000| 18.5716
0.0000| 0.0000| 18.5716
BCAP-4000kVArc 1|PN-3254 13800 13800 DELTA| Capacitor 4000.0 0.0000( 0.0000| 18.5716
0.0000| 0.0000| 18.5716
BCAP-500kVArc 3 [PN-3228A (OSVAT) 13800 13800| DELTA| Capacitor 800.0 0.0000f 0.0000| 3.7143
0.0000| 0.0000( 3.7143
BCAP-2000kVArc 4[PN-3228B (OSVAT) 13800 13800| DELTA| Capacitor 2000.0 0.0000f 0.0000| 9.2858
0.0000| 0.0000( 9.2858
BCAP-320kVArc 6 [PN-3232B (TRANS. 4160 4160 DELTA| Capacitor 320.0 0.0000( 0.0000| 16.3497
0.0000| 0.0000| 16.3497
BCAP-100kVArc 5 [PN-3232A (TRANS. 4160 4160| DELTA| Capacitor 100.0 0.0000f 0.0000f 5.1093
0.0000| 0.0000f 5.1093
BCAP 200kVARc 0 [PN-3240A 13800 13800| DELTA| Capacitor 200.0 0.0000f 0.0000| 0.9286
0.0000| 0.0000( 0.9286
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TEBAR Terminal Aquaviario de S&o Sebastido
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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
IEC 60909 FAULT ANALYSIS REPORT
COPYRIGHT (C) SKM SYSTEMS ANALYSIS, INC. 1995-2008
Voltage Factor Table
Voltage Range cmax cmin
Specific Voltage 230 1.00 0.00
Specific Voltage 400 1.00 0.00
0 1000 1.00 1.00
1000 35000 1.00 1.00
35000 230000 1.00 1.00
230000 765000 1.00 1.00
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TEBAR Terminal Aquavidrio de Sdo Sebastido
Ampliacdo da Subestagdo Principal
Estudo do Sistema IP/Gabor
THREE PHASE IEC 60909 FAULT REPORT
System Frequency (Hz): 60 Tmin: 1.00 sec.
Calculate Maximum Short-Circuit Current
*FAULT BUS: BUS-0045 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 351052 kVA Sk: 223807 kVA Ib asym: 11.339 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 14.687 0.000 35.664 11.339 9.363
GROUP CONTRIBUTIONS —-———-=—=——————==—————— referred to 13.800 kV
CBL-0020 12.865 0.000 31.082 10.775 9.363
INDIVIDUAL CONTRIBUTIONS:
MB-6511502A (PRINCIPAL) 1.856 0.000 4.583 0.564 0.000
*FAULT BUS: BUS-0047 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 345458 kVA Sk: 221836 kVA Ib asym: 11.251 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 14.453 0.000 34.289 11.251 9.281
GROUP CONTRIBUTIONS —-------—-———————————— referred to 13.800 kV
CBL-0022 14.071 0.000 33.263 11.194 9.281
INDIVIDUAL CONTRIBUTIONS:
MB-6511501A (BOOSTER) 0.416 0.000 1.026 0.057 0.000
*FAULT BUS: BUS-0048 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 324296 kVA Sk: 224480 kVA Ib asym: 10.659 kA
Tk" (kA) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 13.568 0.000 33.374 10.659 9.392
GROUP CONTRIBUTIONS —————=—=———————=—————— referred to 13.800 kV
CBL-0023 11.745 0.000 28.791 10.095 9.392
INDIVIDUAL CONTRIBUTIONS:
MB-6511502C (PRINCIPAL) 1.856 0.000 4.583 0.564 0.000
*FAULT BUS: BUS-0049 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 324296 kVA Sk: 224480 kVA Ib asym: 10.659 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 13.568 0.000 33.374 10.659 9.392
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 13.800 kV
CBL-0026 11.745 0.000 28.791 10.095 9.392
INDIVIDUAL CONTRIBUTIONS:
MB-6511502D (PRINCIPAL)1 1.856 0.000 4.583 0.564 0.000
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Estudo do Sistema IP/Gabor
*FAULT BUS: BUS-0064 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 319522 kVA Sk: 222499 kVA Ib asym: 10.580 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 13.368 0.000 32.158 10.580 9.309
GROUP CONTRIBUTIONS —----—-——————————————— referred to 13.800 kV
CBL-0058 12.988 0.000 31.137 10.523 9.309
INDIVIDUAL CONTRIBUTIONS:
MB-6511501C (BOOSTER) 0.414 0.000 1.021 0.057 0.000
*FAULT BUS: BUS-0086 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 258284 kVA Sk: 223791 kvA Ib asym: 9.701 ka
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 10.806 0.000 26.920 9.701 9.363
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 13.800 kV
CBL-0057 10.668 0.000 26.518 9.661 9.363
TF-6211001A 0.171 0.000 0.403 0.043 0.000
*FAULT BUS: BUS-0087 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 254676 kVA Sk: 221886 kVA Ib asym: 9.592 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 10.655 0.000 26.518 9.592 9.283
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 13.800 kV
CBL-0060 10.595 0.000 26.300 9.590 9.283
INDIVIDUAL CONTRIBUTIONS:
MB-42500102D (BOOSTER) 1 0.092 0.000 0.218 0.002 0.000
*FAULT BUS: BUS-0096 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 137545 kVA Sk: 59594 kVA Ib asym: 10.638 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 19.089 0.000 45.250 10.638 8.271
GROUP CONTRIBUTIONS —-—-————————————————— referred to 4.160 kV
CBL-0178 17.166 0.000 40.444 10.315 8.271
INDIVIDUAL CONTRIBUTIONS:
MB-3202B (PRINCIPAL) 1.948 0.000 4.810 0.323 0.000
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*FAULT BUS: BUS-0097 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 137538 kVA Sk: 59591 kVA Ib asym: 10.637 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 19.088 0.000 45.250 10.637 8.270
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
CBL-0179 17.156 0.000 40.421 10.313 8.270
INDIVIDUAL CONTRIBUTIONS:
MB-3202C (PRINCIPAL) 1.957 0.000 4.832 0.324 0.000
*FAULT BUS: BUS-0098 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 141962 kVA Sk: 60614 kVA Ib asym: 10.755 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (ka)
Total Fault Current 19.702 0.000 46.437 10.755 8.412
GROUP CONTRIBUTIONS —-——-—-——=————————————— referred to 4.160 kV
CBL-0180 17.857 0.000 41.821 10.452 8.412
INDIVIDUAL CONTRIBUTIONS:
MB-3202D (PRINCIPAL) 1.871 0.000 4.620 0.303 0.000
*FAULT BUS: BUS-0100 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 137551 kVA Sk: 59594 kVA Ib asym: 10.637 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 19.090 0.000 45.253 10.637 8.271
GROUP CONTRIBUTIONS —-—--————————————————— referred to 4.160 kV
CBL-0183 17.157 0.000 40.424 10.314 8.271
INDIVIDUAL CONTRIBUTIONS:
MB-3202A (PRINCIPAL) 1.957 0.000 4.832 0.324 0.000
*FAULT BUS: BUS-0102 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 132581 kVA Sk: 58402 kVA Ib asym: 10.514 kA
Ik" (k&) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 18.400 0.000 42.860 10.514 8.105
GROUP CONTRIBUTIONS —-—-—-—-———————————————— referred to 4.160 kV
CBL-0185 16.468 0.000 38.034 10.190 8.105
INDIVIDUAL CONTRIBUTIONS:
MB-001A (DIESEL 10) 1.957 0.000 4.832 0.324 0.000
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Ampliacdo da Subestagdo Principal
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*FAULT BUS: BUS-0130 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 84878 kVA Sk: 61105 kVA Ib asym: 9.654 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 11.780 0.000 28.029 9.654 8.480
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
CBL-0081 10.523 0.000 24.873 9.479 8.480
INDIVIDUAL CONTRIBUTIONS:
MB-3208B 1.279 0.000 3.158 0.175 0.000
*FAULT BUS: BUS-0131 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 83684 kVA Sk: 61526 kVA Ib asym: 9.703 ka
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.614 0.000 27.571 9.703 8.539
GROUP CONTRIBUTIONS —-——-—-——=————————————— referred to 4.160 kV
CBL-0086 10.364 0.000 24.430 9.529 8.539
INDIVIDUAL CONTRIBUTIONS:
MB-3208C 1.273 0.000 3.143 0.174 0.000
*FAULT BUS: BUS-0136 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 83959 kVA Sk: 61907 kVA Ib asym: 9.783 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 11.652 0.000 27.755 9.783 8.592
GROUP CONTRIBUTIONS —-—--————————————————— referred to 4.160 kV
CBL-0084 11.360 0.000 27.002 9.742 8.592
TF-3204B 0.315 0.000 0.754 0.053 0.000
*FAULT BUS: BUS-0172 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 15433 kVA Sk: 13093 kVA Ib asym: 16.348 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 18.564 0.000 35.885 16.348 15.749
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0107 16.752 0.000 31.328 16.348 15.749
INDIVIDUAL CONTRIBUTIONS:
MB-3201A (BOOSTER OSPLAN) 1.907 0.000 4.709 0.000 0.000
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*FAULT BUS: BUS-0175 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 16200 kVA Sk: 13401 kVA Ib asym: 16.681 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 19.486 0.000 36.989 16.681 16.119
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0120 18.031 0.000 33.313 16.681 16.119
INDIVIDUAL CONTRIBUTIONS:
MB-3207A (BOOSTER OSBAT) 1.546 0.000 3.818 0.000 0.000
*FAULT BUS: BUS-0176 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 16200 kVA Sk: 13401 kVA Ib asym: 16.681 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 19.486 0.000 36.989 16.681 16.119
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 0.480 kV
CBL-0121 18.031 0.000 33.313 16.681 16.119
INDIVIDUAL CONTRIBUTIONS:
MB-3207B (BOOSTER OSBAT) 1.546 0.000 3.818 0.000 0.000
*FAULT BUS: BUS-0200 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 327631 kVA Sk: 226817 kVA Ib asym: 10.782 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 13.707 0.000 34.243 10.782 9.489
GROUP CONTRIBUTIONS —-—--————————————————— referred to 13.800 kV
CBL-0131 4.117 0.000 10.136 1.255 0.000
TF-3217A 9.625 0.000 24.108 9.556 9.489
*FAULT BUS: BUS-0205 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 103218 kVA Sk: 102635 kVA Ib asym: 14.316 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 14.325 0.000 36.701 14.316 14.244
GROUP CONTRIBUTIONS —-—-————————————————— referred to 4.160 kV
TF-3218A 14.374 0.000 36.701 14.316 14.244
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*FAULT BUS: BUS-0206 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 108302 kVA Sk: 102621 kVA Ib asym: 14.377 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 15.031 0.000 38.409 14.377 14.242
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
TF-3218B 14.370 0.000 36.686 14.314 14.242
INDIVIDUAL CONTRIBUTIONS:
MB-3210A 0.711 0.000 1.725 0.063 0.000
*FAULT BUS: BUS-0211 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 87494 kVA Sk: 82090 kVA Ib asym: 11.503 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 12.143 0.000 24.425 11.503 11.393
GROUP CONTRIBUTIONS —-——-—-——=————————————— referred to 4.160 kV
CBL-0051 11.478 0.000 22.686 11.441 11.393
INDIVIDUAL CONTRIBUTIONS:
MB-3210A 0.719 0.000 1.775 0.063 0.000
*FAULT BUS: BUS-0248 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 63804 kVA Sk: 49979 kVA Ib asym: 7.824 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 8.855 0.000 15.673 7.824 6.936
GROUP CONTRIBUTIONS —-—--————————————————— referred to 4.160 kV
CBL-0165 8.871 0.000 15.673 7.824 6.936
*FAULT BUS: BUS-0250 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 66491 kVA Sk: 51665 kVA Ib asym: 8.121 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 9.228 0.000 16.099 8.121 7.170
GROUP CONTRIBUTIONS —-—-—-—-——=————————————— referred to 4.160 kV
CBL-0164 9.245 0.000 16.099 8.121 7.170
*FAULT BUS: BUS-0253 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 29127 kVA Sk: 26442 kVA Ib asym: 3.894 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 4.042 0.000 6.038 3.894 3.670
GROUP CONTRIBUTIONS —-—-————————————————— referred to 4.160 kV
CBL-0170 4.050 0.000 6.038 3.894 3.670
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*FAULT BUS: BUS-0254 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 30124 kVA Sk: 27227 kVA Ib asym: 4.019 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 4.181 0.000 6.265 4.019 3.779
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
CBL-0078 4.188 0.000 6.265 4.019 3.779
*FAULT BUS: BUS-0260 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 19090 kVA Sk: 16225 kVA Ib asym: 20.446 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 22.962 0.000 55.968 20.446 19.516
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
TF-3204A 21.131 0.000 51.512 20.446 19.516
INDIVIDUAL CONTRIBUTIONS:
MB-3201A (BOOSTER OSPLAN) 1.871 0.000 4.457 0.000 0.000
*FAULT BUS: BUS-0288 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 355122 kVA Sk: 226255 kVA Ib asym: 11.479 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 14.857 0.000 36.704 11.479 9.466
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
CBL-0019 5.305 0.000 12.703 1.981 0.000
TF-3217B 9.589 0.000 24.006 9.523 9.466
*FAULT BUS: BUS-0330 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 261996 kVA Sk: 228836 kVA Ib asym: 9.909 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 10.961 0.000 27.861 9.909 9.574
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
CBL-0024 1.232 0.000 3.022 0.240 0.000
TF-3202B 9.764 0.000 24.840 9.690 9.574
*FAULT BUS: BUS-0331 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 265697 kVA Sk: 230855 kVA Ib asym: 10.009 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 11.116 0.000 28.285 10.009 9.658
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
CBL-0025 1.310 0.000 3.204 0.265 0.000
TF-3202A 9.841 0.000 25.083 9.765 9.658
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*FAULT BUS: BUS-0358 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 253772 kVA Sk: 219924 kVA Ib asym: 9.528 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 10.617 0.000 26.125 9.528 9.201
GROUP CONTRIBUTIONS —----—-——————————————— referred to 13.800 kV
CBL-0219 10.077 0.000 24.711 9.435 9.201
INDIVIDUAL CONTRIBUTIONS:
MB-42500101A (PRINC.) 0.573 0.000 1.414 0.093 0.000
*FAULT BUS: BUS-0360 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 253772 kVA Sk: 219924 kvA Ib asym: 9.528 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 10.617 0.000 26.125 9.528 9.201
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 13.800 kV
CBL-0221 10.077 0.000 24.711 9.435 9.201
INDIVIDUAL CONTRIBUTIONS:
MB-42500101D (PRINC.) 0.573 0.000 1.414 0.093 0.000
*FAULT BUS: BUS-0361 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 250313 kVA Sk: 218081 kVA Ib asym: 9.435 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 10.472 0.000 25.751 9.435 9.124
GROUP CONTRIBUTIONS —-—--————————————————— referred to 13.800 kV
CBL-0222 9.932 0.000 24.337 9.342 9.124
INDIVIDUAL CONTRIBUTIONS:
MB-42500101B (PRINC.) 0.573 0.000 1.414 0.093 0.000
*FAULT BUS: BUS-0362 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 250313 kvA Sk: 218081 kva Ib asym: 9.435 kA
Ik" (k&) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 10.472 0.000 25.751 9.435 9.124
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 13.800 kV
CBL-0223 9.932 0.000 24.337 9.342 9.124
INDIVIDUAL CONTRIBUTIONS:
MB-42500101E (PRINC.) 0.573 0.000 1.414 0.093 0.000
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*FAULT BUS: BUS-0363 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 252125 kVA Sk: 157094 kVA Ib asym: 8.142 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 10.548 0.000 21.107 8.142 6.572
GROUP CONTRIBUTIONS —----—-——————————————— referred to 13.800 kV
CBL-0224 10.229 0.000 20.265 8.099 6.572
INDIVIDUAL CONTRIBUTIONS:
MB-3212A (GASOLINA 50) 0.348 0.000 0.860 0.044 0.000
*FAULT BUS: BUS-0376 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 18518 kVA Sk: 15104 kVA Ib asym: 18.457 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 22.274 0.000 43.923 18.457 18.167
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 0.480 kV
CBL-0226 19.358 0.000 36.579 18.387 18.167
INDIVIDUAL CONTRIBUTIONS:
MB-42500102A (BOOSTER) 3.060 0.000 7.557 0.073 0.000
*FAULT BUS: BUS-0377 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 18518 kvA Sk: 15104 kVA Ib asym: 18.457 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 22.274 0.000 43.923 18.457 18.167
GROUP CONTRIBUTIONS —-—--————————————————— referred to 0.480 kV
CBL-0227 19.358 0.000 36.579 18.387 18.167
INDIVIDUAL CONTRIBUTIONS:
MB-42500102AB (BOOSTER) 3.060 0.000 7.557 0.073 0.000
*FAULT BUS: BUS-0381 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 17639 kva Sk: 15095 kVA Ib asym: 18.275 kA
Ik" (k&) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 21.216 0.000 42.268 18.275 18.157
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV
CBL-0229 18.294 0.000 34.904 18.205 18.157
INDIVIDUAL CONTRIBUTIONS:
MB-42500102D (BOOSTER) 1 3.060 0.000 7.557 0.073 0.000




K REV
MEMORIA DE CACULO MC-4250.01-5142-700-ABF-005 0
I FOLHA
B TRANSPETRO 105 ,, 166
TITULO: ~
PETRBBEAS COORDENACAO, SELETIVIDADE, AJUSTES E | CORPORATIVO
A ’
PARAMETRIZACAO DE IED’S ENGENHARIA/IETEG/IETR
Sep 27, 2012 14:07:51 PAGE 11
TEBAR Terminal Aquavidrio de Sdo Sebastido
Ampliacdo da Subestagdo Principal
Estudo do Sistema IP/Gabor
*FAULT BUS: BUS-0390 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 174300 kVA Sk: 123650 kVA Ib asym: 6.249 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 7.292 0.000 13.310 6.249 5.173
GROUP CONTRIBUTIONS —----—-——————————————— referred to 13.800 kV
CBL-0232 7.307 0.000 13.310 6.249 5.173
*FAULT BUS: BUS-0417 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 275666 kVA Sk: 166208 kVA Ib asym: 8.595 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.533 0.000 26.497 8.595 6.954
GROUP CONTRIBUTIONS —-------—-———————————— referred to 13.800 kV
CBL-AUX0276 8.180 0.000 18.241 7.420 6.954
PI-0115 3.384 0.000 8.273 1.209 0.000
*FAULT BUS: BUS-0422 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 128694 kVA Sk: 58049 kVA Ib asym: 10.823 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 17.861 0.000 36.014 10.823 8.056
GROUP CONTRIBUTIONS —-——-—-———————————————— referred to 4.160 kV
CBL-0182 17.160 0.000 34.231 10.757 8.056
INDIVIDUAL CONTRIBUTIONS:
MB-3221 0.736 0.000 1.817 0.067 0.000
*FAULT BUS: BUS-0452 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 86870 kVA Sk: 62419 kVA Ib asym: 9.890 kA
Tk" (kA) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 12.056 0.000 29.520 9.890 8.663
GROUP CONTRIBUTIONS —-—-————————————————— referred to 4.160 kV
PI-0104 12.079 0.000 29.520 9.890 8.663
*FAULT BUS: BUS-0453 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 85620 kvA Sk: 62864 kVA Ib asym: 9.944 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.883 0.000 29.008 9.944 8.725
GROUP CONTRIBUTIONS —-—-—-—-——=————————————— referred to 4.160 kV
PI-0114 11.905 0.000 29.008 9.944 8.725
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*FAULT BUS: BUS-0454 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 20990 kVA Sk: 19675 kVA Ib asym: 2.845 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 2.913 0.000 4.289 2.845 2.731
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
CBL-0268 2.918 0.000 4.289 2.845 2.731
*FAULT BUS: BUS-0457 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 20930 kVA Sk: 19692 kVA Ib asym: 2.841 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 2.905 0.000 4.278 2.841 2.733
GROUP CONTRIBUTIONS —-——--——=————————————— referred to 4.160 kV
CBL-0267 2.910 0.000 4.278 2.841 2.733
*FAULT BUS: BUS-0458 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8457 kVA Sk: 7284 kVA Ib asym: 9.080 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 10.173 0.000 15.829 9.080 8.762
GROUP CONTRIBUTIONS —-———=——=———————=——————— referred to 0.480 kV
CBL-0077 9.597 0.000 14.348 9.080 8.762
INDIVIDUAL CONTRIBUTIONS:
MB-3231B (ABAST. NAVIO) 0.776 0.000 1.916 0.000 0.000
*FAULT BUS: BUS-0460 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 11312 kVA Sk: 9058 kVA Ib asym: 11.278 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 13.607 0.000 24.015 11.278 10.895
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV
CBL-0075 12.202 0.000 20.480 11.278 10.895
INDIVIDUAL CONTRIBUTIONS:
MB-3221B (ABAST. NAVIO) 1.554 0.000 3.836 0.000 0.000
*FAULT BUS: BUS-0461 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 11309 kVA Sk: 9058 kVA Ib asym: 11.279 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 13.602 0.000 24.002 11.279 10.895
GROUP CONTRIBUTIONS —————=—=———————=—————— referred to 0.480 kV
CBL-0074 12.205 0.000 20.483 11.279 10.895
INDIVIDUAL CONTRIBUTIONS:
MB-3221A (ABAST. NAVIO) 1.546 0.000 3.818 0.000 0.000
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*FAULT BUS: BUS-0462 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 20337 kVA Sk: 16706 kVA Ib asym: 20.954 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 24.461 0.000 59.615 20.954 20.095
GROUP CONTRIBUTIONS —-——----=———————=—————-— referred to 0.480 kV
CBL-0269 3.029 0.000 7.234 0.386 0.000
TF-3204B 21.474 0.000 52.382 20.843 20.095
*FAULT BUS: BUS-0475 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 164634 kVA Sk: 118334 kvA Ib asym: 5.918 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 6.888 0.000 14.325 5.918 4.951
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 13.800 kV
CBL-0216,CBL-0216A 6.902 0.000 14.325 5.918 4.951
*FAULT BUS: BUS-0480 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 275658 kVA Sk: 166205 kVA Ib asym: 8.595 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 11.533 0.000 26.441 8.595 6.954
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
CBL-AUX0275 11.557 0.000 26.441 8.595 6.954
*FAULT BUS: BUS-0488 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 354795 kVA Sk: 225801 kvA Ib asym: 11.458 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 14.844 0.000 36.652 11.458 9.447
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 13.800 kV
CBL-AUX 0191 11.863 0.000 29.565 10.152 9.447
CBL-0235,CBL-0216A1 3.017 0.000 7.094 1.314 0.000
*FAULT BUS: BUS-0491 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 275670 kVA Sk: 166211 kVA Ib asym: 8.595 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.533 0.000 26.497 8.595 6.954
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 13.800 kV
CBL-0216B1,CBL-0216C1 8.180 0.000 18.242 7.420 6.954
CBL-AUX0276 3.384 0.000 8.273 1.209 0.000
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*FAULT BUS: CD-12 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 13882 kvA Sk: 12321 kVA Ib asym: 15.483 kA

Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 16.697 0.000 27.437 15.483 14.820
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0112 16.726 0.000 27.437 15.483 14.820
*FAULT BUS: CH-3211 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 57259 kVA Sk: 46469 kVA Ib asym: 7.182 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 7.947 0.000 13.996 7.182 6.449
GROUP CONTRIBUTIONS —-——--——=————————————— referred to 4.160 kV
CBL-0088 7.962 0.000 13.996 7.182 6.449
*FAULT BUS: CH-3215 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 75494 kVA Sk: 75227 kVA Ib asym: 10.482 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 10.477 0.000 19.626 10.482 10.440
GROUP CONTRIBUTIONS —-———=——=———————=——————— referred to 4.160 kV
CBL-0041 10.513 0.000 19.626 10.482 10.440
*FAULT BUS: PDN-001 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 1588 kVA Sk: 1584 kVA Ib asym: 1.908 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 1.910 0.000 2.760 1.908 1.906
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV
CBL-0117 1.913 0.000 2.760 1.908 1.906
*FAULT BUS: PN-3101 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 12507 kVA Sk: 11919 kVA Ib asym: 14.735 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 15.043 0.000 31.089 14.735 14.336
GROUP CONTRIBUTIONS —————=—=———————=—————— referred to 0.480 kV

TF-3101 15.072 0.000 31.089 14.735 14.336
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*FAULT BUS: PN-3103 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 2490 kVA Sk: 2470 kVA Ib asym: 2.988 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 2.996 0.000 5.297 2.988 2.971
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0100 3.001 0.000 5.297 2.988 2.971
*FAULT BUS: PN-3106 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 4068 kVA Sk: 4010 kVA Ib asym: 4.869 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 4.893 0.000 8.431 4.869 4.824
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
CBL-0097 4.902 0.000 8.431 4.869 4.824
*FAULT BUS: PN-3203A (OSBAT) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 86878 kVA Sk: 62423 kVA Ib asym: 9.876 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 12.058 0.000 29.529 9.876 8.663
GROUP CONTRIBUTIONS —-———=——=———————=——————— referred to 4.160 kV
CBL-0073 0.364 0.000 0.847 0.085 0.000
CBL-0174 10.216 0.000 25.011 9.627 8.663
INDIVIDUAL CONTRIBUTIONS:
MB-3208B 1.275 0.000 3.135 0.175 0.000
MB-3201A (BOOSTER OSPLAN) 0.225 0.000 0.536 0.000 0.000
*FAULT BUS: PN-3203B (OSBAT) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 85628 kVA Sk: 62868 kVA Ib asym: 9.929 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 11.884 0.000 29.014 9.929 8.725
GROUP CONTRIBUTIONS —-——-—-———————————————— referred to 4.160 kV
CBL-0084 0.315 0.000 0.753 0.053 0.000
CBL-0175 10.323 0.000 25.141 9.714 8.725
INDIVIDUAL CONTRIBUTIONS:
MB-3208C 1.269 0.000 3.120 0.174 0.000
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*FAULT BUS: PN-3204 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 17600 kVA Sk: 14984 kVA Ib asym: 18.880 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 21.169 0.000 46.656 18.880 18.023
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0110 21.206 0.000 46.656 18.880 18.023
*FAULT BUS: PN-3205 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 17688 kVA Sk: 15046 kVA Ib asym: 18.954 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 21.275 0.000 48.033 18.954 18.098
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
CBL-0111 21.312 0.000 48.033 18.954 18.098
*FAULT BUS: PN-3206A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 17924 kVA Sk: 15216 kVA Ib asym: 19.121 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 21.559 0.000 50.256 19.121 18.302
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0172 19.715 0.000 45.754 19.121 18.302
INDIVIDUAL CONTRIBUTIONS:
MB-3201A (BOOSTER OSPLAN) 1.882 0.000 4.503 0.000 0.000
*FAULT BUS: PN-3206B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 19156 kVA Sk: 15644 kVA Ib asym: 19.474 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 23.041 0.000 53.824 19.474 18.817
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV
CBL-0269 20.021 0.000 46.463 19.474 18.817
INDIVIDUAL CONTRIBUTIONS:
MB-3207A (BOOSTER OSBAT) 1.530 0.000 3.682 0.000 0.000
MB-3207B (BOOSTER OSBAT) 1.530 0.000 3.682 0.000 0.000
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TEBAR Terminal Aquavidrio de Sdo Sebastido
Ampliacdo da Subestagdo Principal
Estudo do Sistema IP/Gabor

*FAULT BUS: PN-3210 (OSPLAN) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 142908 kVA Sk: 60832 kVA Ib asym: 10.622 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 19.834 0.000 47.975 10.622 8.443
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
CBL-0194 9.484 0.000 22.460 8.964 8.443
INDIVIDUAL CONTRIBUTIONS:
MB-3202C (PRINCIPAL) 1.948 0.000 4.796 0.323 0.000
MB-3202B (PRINCIPAL) 1.939 0.000 4.774 0.322 0.000
MB-3202D (PRINCIPAL) 1.870 0.000 4.602 0.303 0.000
MB-3221 0.733 0.000 1.793 0.067 0.000
MB-3202A (PRINCIPAL) 1.948 0.000 4.796 0.323 0.000
MB-001A (DIESEL 10) 1.939 0.000 4.760 0.322 0.000
*FAULT BUS: PN-3211 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 2504 kVA Sk: 2485 kVA Ib asym: 3.002 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Ik (kA)
Total Fault Current 3.012 0.000 4.353 3.002 2.989
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0115 3.017 0.000 4.353 3.002 2.989
*FAULT BUS: PN-3212 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 16884 kVA Sk: 13056 kVA Ib asym: 16.167 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 20.308 0.000 47.466 16.167 15.704
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV
TF-3205 16.583 0.000 38.721 16.167 15.704
INDIVIDUAL CONTRIBUTIONS:
MB-3221A (ABAST. NAVIO) 1.495 0.000 3.484 0.000 0.000
MB-3221B (ABAST. NAVIO) 1.502 0.000 3.499 0.000 0.000
MB-3231B (ABAST. NAVIO) 0.759 0.000 1.763 0.000 0.000
*FAULT BUS: PN-3213 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 9479 kVA Sk: 9121 kVA Ib asym: 11.207 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 11.402 0.000 26.495 11.207 10.970
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV

TF-3210 11.423 0.000 26.495 11.207 10.970
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*FAULT BUS: PN-3214 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 3654 kVA Sk: 3599 kVA Ib asym: 4.364 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 4.395 0.000 6.353 4.364 4.329
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0109 4.403 0.000 6.353 4.364 4.329
*FAULT BUS: PN-3215 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 2043 kVA Sk: 2032 kVA Ib asym: 2.451 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 2.457 0.000 3.551 2.451 2.444
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
CBL-0118 2.462 0.000 3.551 2.451 2.444
*FAULT BUS: PN-3216 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 5154 kVA Sk: 5067 kVA Ib asym: 6.149 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 6.199 0.000 12.501 6.149 6.095
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0068 6.211 0.000 12.501 6.149 6.095
*FAULT BUS: PN-3217 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 6036 kVA Sk: 5912 kVA Ib asym: 7.186 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 7.260 0.000 17.325 7.186 7.111
GROUP CONTRIBUTIONS —--=---—-—-————————————— referred to 0.480 kV
TF-3206 7.274 0.000 17.325 7.186 7.111
*FAULT BUS: PN-3219 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 844 kVA Sk: 845 kVA Ib asym: 1.016 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 1.015 0.000 1.466 1.016 1.016
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0113 1.017 0.000 1.466 1.016 1.016
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Estudo do Sistema IP/Gabor
*FAULT BUS: PN-3220 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 9017 kVA Sk: 8718 kVA Ib asym: 10.693 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 10.846 0.000 21.888 10.693 10.486
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
TF-3209 10.867 0.000 21.888 10.693 10.486
*FAULT BUS: PN-3221 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 9087 kVA Sk: 8782 kVA Ib asym: 10.773 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 10.930 0.000 22.320 10.773 10.563
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
TF-3208 10.950 0.000 22.320 10.773 10.563
*FAULT BUS: PN-3222 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8610 kVA Sk: 8319 kvA Ib asym: 10.203 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 10.356 0.000 20.792 10.203 10.006
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
TF-3211 10.375 0.000 20.792 10.203 10.006
*FAULT BUS: PN-3223 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8479 kVA Sk: 8198 kVA Ib asym: 10.052 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 10.199 0.000 20.114 10.052 9.861
GROUP CONTRIBUTIONS —--=---—-—-————————————— referred to 0.480 kV
TF-3212 10.218 0.000 20.114 10.052 9.861
*FAULT BUS: PN-3224 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 9917 kVA Sk: 9150 kVA Ib asym: 11.368 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 11.928 0.000 18.542 11.368 11.006
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0114 11.948 0.000 18.542 11.368 11.006
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TEBAR Terminal Aquavidrio de Sdo Sebastido
Ampliacdo da Subestagdo Principal
Estudo do Sistema IP/Gabor

*FAULT BUS: PN-3228A (OSVAT) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 354803 kVA Sk: 225807 kvA Ib asym: 11.433 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 14.844 0.000 36.658 11.433 9.447
GROUP CONTRIBUTIONS —----—-——————————————— referred to 13.800 kV
CBL-0019 9.570 0.000 23.930 9.504 9.447
CBL-0033 0.027 0.000 0.055 0.008 0.000
CBL-AUX 0191 3.017 0.000 7.094 1.314 0.000
INDIVIDUAL CONTRIBUTIONS:
MB-6511502A (PRINCIPAL) 1.853 0.000 4.563 0.563 0.000
MB-6511501A (BOOSTER) 0.415 0.000 1.024 0.057 0.000
*FAULT BUS: PN-3228B (OSVAT) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 327357 kVA Sk: 226491 kVA Ib asym: 10.726 kA
Ik" (kA) iDC (kA) ip(kAa) Ib (kA) Tk (kA)
Total Fault Current 13.696 0.000 34.196 10.726 9.476
GROUP CONTRIBUTIONS —-—--————————————————— referred to 13.800 kV
CBL-0131 9.611 0.000 24.052 9.542 9.476
INDIVIDUAL CONTRIBUTIONS:
MB-6511501C (BOOSTER) 0.413 0.000 1.019 0.057 0.000
MB-6511502C (PRINCIPAL) 1.853 0.000 4.563 0.563 0.000
MB-6511502D (PRINCIPAL)1 1.853 0.000 4.563 0.563 0.000
*FAULT BUS: PN-3232A (TRANS.INTERNA) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 102318 kVA Sk: 101747 kVA Ib asym: 14.192 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 14.200 0.000 36.178 14.192 14.121
GROUP CONTRIBUTIONS —-—-—-—-———————————————— referred to 4.160 kV
CBL-0038 14.249 0.000 36.178 14.192 14.121
*FAULT BUS: PN-3232B (TRANS.INTERNA) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 107691 kVA Sk: 102016 kVA Ib asym: 14.292 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 14.946 0.000 38.054 14.292 14.158
GROUP CONTRIBUTIONS —-—-————————————————— referred to 4.160 kV
CBL-0039 14.284 0.000 36.330 14.229 14.158

INDIVIDUAL CONTRIBUTIONS:
MB-3210A 0.711 0.000 1.725 0.063 0.000
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Ampliacdo da Subestagdo Principal
Estudo do Sistema IP/Gabor

*FAULT BUS: PN-3236A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8587 kVA Sk: 8521 kvA Ib asym: 10.310 kA

Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 10.328 0.000 20.727 10.310 10.249
GROUP CONTRIBUTIONS —-----—-—————————————— referred to 0.480 kV
CBL-0031 10.354 0.000 20.727 10.310 10.249
*FAULT BUS: PN-3236B Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 9286 kVA Sk: 8520 kvVA Ib asym: 10.443 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.169 0.000 22.449 10.443 10.248
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
CBL-0032 10.371 0.000 20.749 10.323 10.248
CBL-0035 0.822 0.000 1.702 0.222 0.000
*FAULT BUS: PN-3240A Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 265513 kVA Sk: 230673 kVA Ib asym: 10.001 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.108 0.000 28.253 10.001 9.651
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 13.800 kV
CBL-0025 9.833 0.000 25.050 9.758 9.651
CBL-0215 1.310 0.000 3.204 0.265 0.000
*FAULT BUS: PN-3240B Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 261815 kVA Sk: 228657 kVA Ib asym: 9.901 ka
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (ka)
Total Fault Current 10.954 0.000 27.829 9.901 9.566
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 13.800 kV
CBL-0024 9.756 0.000 24.808 9.682 9.566
CBL-0218 1.232 0.000 3.022 0.240 0.000
*FAULT BUS: PN-3242 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 9165 kVA Sk: 8838 kVA Ib asym: 10.853 kA
Ik" (kA) iDC (kA) ip (k&) Ib (kA) Ik (kA)
Total Fault Current 11.024 0.000 20.978 10.853 10.630
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV

TF-3213 11.044 0.000 20.978 10.853 10.630
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*FAULT BUS: PN-3243 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 9884 kVA Sk: 9869 kvA Ib asym: 11.881 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 11.889 0.000 25.759 11.881 11.871
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0048 11.928 0.000 25.759 11.881 11.871
*FAULT BUS: PN-3244 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 12135 kVA Sk: 12168 kVA Ib asym: 14.638 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 14.596 0.000 30.467 14.638 14.635
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
CBL-0055 14.646 0.000 30.467 14.638 14.635
*FAULT BUS: PN-3245 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk™: 12135 kvA Sk: 12168 kVA Ib asym: 14.638 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 14.596 0.000 30.467 14.638 14.635
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0054 14.646 0.000 30.467 14.638 14.635
*FAULT BUS: PN-3246 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 10025 kVA Sk: 10009 kVA Ib asym: 12.050 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 12.058 0.000 24.452 12.050 12.039
GROUP CONTRIBUTIONS —-----—-—-————————————— referred to 0.480 kV
CBL-0053 12.097 0.000 24.452 12.050 12.039
*FAULT BUS: PN-3248 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 10495 kVA Sk: 10089 kVA Ib asym: 12.415 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 12.623 0.000 24.184 12.415 12.135
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
TF-3224 12.647 0.000 24.184 12.415 12.135
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*FAULT BUS: PN-3249 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 3314 kVA Sk: 2711 kVA Ib asym: 3.262 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 3.987 0.000 6.713 3.262 3.261
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0035 3.266 0.000 4.852 3.262 3.261
INDIVIDUAL CONTRIBUTIONS:
MB-001 0.466 0.000 1.151 0.000 0.000
MB-002 0.466 0.000 1.151 0.000 0.000
*FAULT BUS: PN-3254 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 275627 kVA Sk: 166176 kVA Ib asym: 8.591 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 11.531 0.000 26.491 8.591 6.952
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
CBL-0069 0.478 0.000 1.173 0.082 0.000
CBL-0176 0.553 0.000 1.347 0.100 0.000
CBL-0059 2.006 0.000 4.902 0.990 0.000
PI-0115 8.178 0.000 18.234 7.419 6.952
INDIVIDUAL CONTRIBUTIONS:
MB-3212A (GASOLINA 50) 0.347 0.000 0.853 0.044 0.000
*FAULT BUS: PN-3270 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 5592 kVA Sk: 5445 kVA Ib asym: 6.643 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 6.726 0.000 9.724 6.643 6.549
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0116 6.737 0.000 9.724 6.643 6.549
*FAULT BUS: PN-5140001A (NOVO PIER) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 55954 kVA Sk: 44871 kVA Ib asym: 6.938 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 7.766 0.000 14.834 6.938 6.227
GROUP CONTRIBUTIONS —-—-—-—-———————————————— referred to 4.160 kV
CBL-0265 7.780 0.000 14.834 6.938 6.227
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*FAULT BUS: PN-5140001B (NOVO PIER) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
Sk": 55427 kVA Sk: 45074 kVA Ib asym: 6.941 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 7.692 0.000 14.703 6.941 6.256
GROUP CONTRIBUTIONS —----—-——————————————— referred to 4.160 kV
CBL-0266 7.707 0.000 14.703 6.941 6.256
*FAULT BUS: PN-5140003 Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 9882 kVA Sk: 9520 kVA Ib asym: 11.700 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 11.886 0.000 23.863 11.700 11.451
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
CBL-0098 11.908 0.000 23.863 11.700 11.451
*FAULT BUS: PN-5140004A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 12494 kVA Sk: 11868 kVA Ib asym: 14.689 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 15.028 0.000 31.496 14.689 14.275
GROUP CONTRIBUTIONS —-———=——=———————=——————— referred to 0.480 kV
TF-5140001A 15.056 0.000 31.496 14.689 14.275
*FAULT BUS: PN-5140004B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 12468 kVA Sk: 11883 kVA Ib asym: 14.688 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 14.996 0.000 31.428 14.688 14.292
GROUP CONTRIBUTIONS —--=---—-—-————————————— referred to 0.480 kV
TF - 5140001B 15.024 0.000 31.428 14.688 14.292
*FAULT BUS: PN-5330001A Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 177868 kVA Sk: 125375 kVA Ib asym: 6.348 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Ik (kA)
Total Fault Current 7.441 0.000 13.673 6.348 5.245
GROUP CONTRIBUTIONS —————=—=———————=—————— referred to 13.800 kV
PI-0089 7.457 0.000 13.673 6.348 5.245
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*FAULT BUS: PN-5330002A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 22689 kvA Sk: 21477 kVA Ib asym: 26.822 kA

Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 27.291 0.000 61.316 26.822 25.833
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
TF-5330001A 27.347 0.000 61.316 26.822 25.833
*FAULT BUS: PN-5330002B Voltage: 0.480 kv Eg. Volt. Source: 1.00 p.u.
Sk": 22688 kVA Sk: 21477 kVA Ib asym: 26.822 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 27.290 0.000 61.313 26.822 25.833
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.480 kV
PI-0017 27.347 0.000 61.313 26.822 25.833
*FAULT BUS: PN-5330003A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 23066 kVA Sk: 21850 kVA Ib asym: 27.259 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 27.744 0.000 62.387 27.259 26.281
GROUP CONTRIBUTIONS —-—————=——————==—————— referred to 0.480 kV
TF-5330002A 27.802 0.000 62.387 27.259 26.281
*FAULT BUS: PN-5330003B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 23065 kVA Sk: 21849 kVA Ib asym: 27.259 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 27.743 0.000 62.384 27.259 26.281
GROUP CONTRIBUTIONS —--=---—-—-————————————— referred to 0.480 kV
PI-0018 27.801 0.000 62.384 27.259 26.281
*FAULT BUS: PN-5330004A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8020 kVA Sk: 7891 kVA Ib asym: 9.601 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 9.647 0.000 22.263 9.601 9.491
GROUP CONTRIBUTIONS —————=—=———————=—————— referred to 0.480 kV

TF-5330003A 9.667 0.000 22.263 9.601 9.491
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*FAULT BUS: PN-5330004B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8012 kVA Sk: 7883 kVA Ib asym: 9.592 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 9.637 0.000 20.854 9.592 9.481
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
TF-5330003B 9.657 0.000 20.854 9.592 9.481
*FAULT BUS: PN-533001A Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 177867 kVA Sk: 125374 kVA Ib asym: 6.348 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 7.441 0.000 13.673 6.348 5.245
GROUP CONTRIBUTIONS —-------—-———————————— referred to 13.800 kV
PI-0091 7.457 0.000 13.673 6.348 5.245
*FAULT BUS: PN-533001B Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 177909 kVA Sk: 125395 kVA Ib asym: 6.349 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 7.443 0.000 13.677 6.349 5.246
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
XLN-0006 7.459 0.000 13.677 6.349 5.246
*FAULT BUS: PN-5334-01 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8114 kVA Sk: 7876 kVA Ib asym: 9.639 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 9.759 0.000 18.668 9.639 9.473
GROUP CONTRIBUTIONS —--=---—-—-————————————— referred to 0.480 kV
TF-5334-01 9.778 0.000 18.668 9.639 9.473
*FAULT BUS: PN-6211001A (OSVAP) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 259553 kVA Sk: 224773 kVA Ib asym: 9.732 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 10.859 0.000 27.149 9.732 9.404
GROUP CONTRIBUTIONS —-—-————————————————— referred to 13.800 kV
CBL-0057 0.171 0.000 0.403 0.043 0.000
CBL-0215 9.578 0.000 23.925 9.506 9.404
INDIVIDUAL CONTRIBUTIONS:
MB-42500101A (PRINC.) 0.572 0.000 1.411 0.093 0.000
MB-42500101D (PRINC.) 0.572 0.000 1.411 0.093 0.000
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*FAULT BUS: PN-6211001B (OSVAP) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
Sk": 255929 kVA Sk: 222853 kVA Ib asym: 9.623 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Tk (kA)
Total Fault Current 10.707 0.000 26.743 9.623 9.323
GROUP CONTRIBUTIONS —----—-——————————————— referred to 13.800 kV
CBL-0218 9.504 0.000 23.704 9.434 9.323
INDIVIDUAL CONTRIBUTIONS:
MB-42500101B (PRINC.) 0.572 0.000 1.411 0.093 0.000
MB-42500101E (PRINC.) 0.572 0.000 1.411 0.093 0.000
MB-42500102D (BOOSTER) 1 0.092 0.000 0.218 0.002 0.000
*FAULT BUS: PN-6211002A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 29144 kVA Sk: 24108 kVA Ib asym: 29.266 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 35.054 0.000 82.505 29.266 28.998
GROUP CONTRIBUTIONS —------—-—-———————————— referred to 0.480 kV
TF-6211001A 29.364 0.000 68.828 29.126 28.998
INDIVIDUAL CONTRIBUTIONS:
MB-42500102A (BOOSTER) 2.891 0.000 6.839 0.070 0.000
MB-42500102AB (BOOSTER) 2.891 0.000 6.839 0.070 0.000
*FAULT BUS: PN-6211002B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 26724 kVA Sk: 24086 kVA Ib asym: 29.174 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 32.144 0.000 75.615 29.174 28.971
GROUP CONTRIBUTIONS —-----—-—-—-———————————— referred to 0.480 kV
TF-6211001B 29.345 0.000 68.776 29.104 28.971
INDIVIDUAL CONTRIBUTIONS:
MB-42500102D (BOOSTER) 1 2.891 0.000 6.839 0.070 0.000
*FAULT BUS: PN-6211003A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 27262 kVA Sk: 22814 kVA Ib asym: 28.119 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Ik (kA)
Total Fault Current 32.792 0.000 72.942 28.119 27.441
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV

CBL-0225 32.877 0.000 72.942 28.119 27.441
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*FAULT BUS: PN-6211003B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 25135 kVA Sk: 22794 kVA Ib asym: 27.802 kA
Ik" (kA7) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 30.233 0.000 67.507 27.802 27.417
GROUP CONTRIBUTIONS —----—-——————————————— referred to 0.480 kV
CBL-0230 30.319 0.000 67.507 27.802 27.417
*FAULT BUS: PN-CLUBE Voltage: 0.220 kv Eg. Volt. Source: 1.00 p.u.
Sk": 13965 kVA Sk: 13226 kVA Ib asym: 35.710 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 36.650 0.000 79.394 35.710 34.710
GROUP CONTRIBUTIONS —-------—-———————————— referred to 0.220 kV
TF-3207, TF-TEBAR 36.717 0.000 79.394 35.710 34.710
*FAULT BUS: PN3229 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
Sk": 8383 kVA Sk: 8377 kVA Ib asym: 10.083 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 10.083 0.000 21.220 10.083 10.076
GROUP CONTRIBUTIONS —-—-————————————————— referred to 0.480 kV
CBL-0050 10.116 0.000 21.220 10.083 10.076
*FAULT BUS: QUEIROZ GALVAO Voltage: 0.380 kV Eg. Volt. Source: 1.00 p.u.
Sk": 9675 kVA Sk: 9662 kVA Ib asym: 14.693 kA
Ik" (kA) iDC (kA) ip (kA) Ib (kA) Ik (kA)
Total Fault Current 14.700 0.000 29.026 14.693 14.680
GROUP CONTRIBUTIONS —--=---—-—-————————————— referred to 0.380 kV
TF-3226 14.748 0.000 29.026 14.693 14.680
*FAULT BUS: SE-TEBAR 138kV Voltage: 138.000 kV Eqg. Volt. Source: 1.00 p.u.
Sk": 1662860 kVA Sk: 1446089 kVA Ib asym: 6.454 kA
Ik" (kA) iDC (kA) ip(kA) Ib (kA) Tk (kA)
Total Fault Current 6.957 0.000 14.690 6.454 6.050
GROUP CONTRIBUTIONS —-—-————————————————— referred to 138.000 kv
TF-3217B 0.367 0.000 0.902 0.213 0.000
TF-3217A 0.306 0.000 0.764 0.154 0.000
TF-3202B 0.124 0.000 0.306 0.024 0.000
TF-3202A 0.124 0.000 0.306 0.030 0.000
INDIVIDUAL CONTRIBUTIONS:
BANDEIRANTES L1 6.050 0.000 12.388 6.050 6.050
MB-3210A 0.022 0.000 0.052 0.002 0.000
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UNBALANCED IEC 60909 FAULT REPORT
System Frequency (Hz): 60 Tmin: 1.00 sec.
Calculate Maximum Short-Circuit Current
Use Sequence Network to Calculate Ip & Idc
*FAULT BUS: BUS-0045 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1164
zl(é): 0.063 + j 0.539 or 0.542/83.42
72 (&) : 0.063 + j 0.539 or 0.542/83.4¢2
z0 (&) : 0.000 + j 49.817 or 49.817/90.00
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.687 0.000 35.664 0.000 0.1164
L-E 0.483 0.683 1.365 0.483 0.0025
L-L 12.719 0.000 30.781 0.000 0.1164
LL-E 12.835 0.000 30.862 0.239 0.1157
*FAULT BUS: BUS-0047 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1359
zl(é): 0.074 + j 0.546 or 0.551/82.3¢
72 (&) : 0.074 + j 0.546 or 0.551/82.3g
z0 (&) : 0.000 + j 49.840 or 49.840/90.00
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.453 0.000 34.289 0.000 0.1359
L-E 0.482 0.682 1.364 0.482 0.0029
L-L 12.517 0.000 29.596 0.000 0.1359
LL-E 12.633 0.000 29.681 0.238 0.1351
*FAULT BUS: BUS-0048 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1061
Z1(é): 0.062 + 7 0.584 or 0.587/83.9¢
72 (&) : 0.062 + j 0.584 or 0.587/83.92
Z0 (&) : 0.000 + 3 47.802 or 47.802/90.00
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 13.568 0.000 33.374 0.000 0.1061
L-E 0.505 0.715 1.430 0.505 0.0025
L-L 11.750 0.000 28.795 0.000 0.1061
LL-E 11.862 0.000 28.871 0.248 0.1054
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*FAULT BUS: BUS-0049 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1061
Z1(&): 0.062 + j 0.584 or 0.587/83.9g
72 (&) : 0.062 + j 0.584 or 0.587/83.92
Z0 (&) : 0.000 + j 47.802 or 47.802/90.02
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 13.568 0.000 33.374 0.000 0.1061
L-E 0.505 0.715 1.430 0.505 0.0025
L-L 11.750 0.000 28.795 0.000 0.1061
LL-E 11.862 0.000 28.871 0.248 0.1054
*FAULT BUS: BUS-0064 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1244
Z1(&): 0.074 + j 0.591 or 0.596/82.9¢
Z2 (&) : 0.074 + j 0.591 or 0.596/82.92
Z0 (&) : 0.000 + j 47.795 or 47.795/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 13.368 0.000 32.158 0.000 0.1244
L-E 0.505 0.715 1.430 0.505 0.0030
L-L 11.577 0.000 27.748 0.000 0.1244
LL-E 11.690 0.000 27.828 0.249 0.1236
*FAULT BUS: BUS-0086 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0962
z1(&): 0.071 + j 0.734 or 0.737/84.52
Z2 (&) : 0.071 + j 0.734 or 0.737/84.52
Z0 (&) : 0.000 + j 53.943 or 53.943/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 10.806 0.000 26.920 0.000 0.0962
L-E 0.443 0.627 1.253 0.443 0.0025
L-L 9.358 0.000 23.218 0.000 0.0962
LL-E 9.469 0.000 23.291 0.220 0.0955
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*FAULT BUS: BUS-0087 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0970
Z1(&): 0.072 + j 0.744 or 0.748/84.5%
72 (&) : 0.072 + j 0.744 or 0.748/84.5g
Z0 (&) : 0.000 + j 53.943 or 53.943/90.02
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.655 0.000 26.518 0.000 0.0970
L-E 0.443 0.627 1.253 0.443 0.0026
L-L 9.227 0.000 22.871 0.000 0.0970
LL-E 9.338 0.000 22.945 0.220 0.0963
*FAULT BUS: BUS-0096 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1359
Z1(&): 0.017 + j 0.125 or 0.126/82.32
Z2 (&) : 0.017 + j 0.125 or 0.126/82.32
Z0 (&) : 0.060 + j 0.176 or 0.186/71.32
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 19.089 0.000 45.250 0.000 0.1359
L-E 16.532 0.000 35.696 16.532 0.2199
L-L 16.532 0.000 39.089 0.000 0.1359
LL-E 18.979 0.000 43.391 14.515 0.1654
*FAULT BUS: BUS-0097 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1358
Z1(&): 0.017 + j 0.125 or 0.126/82.32
Z2 (&) : 0.017 + j 0.125 or 0.126/82.3p
Z0 (&) : 0.031 + j 0.175 or 0.178/79.9
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 19.088 0.000 45.250 0.000 0.1358
L-E 16.788 0.000 38.912 16.788 0.1532
L-L 16.531 0.000 39.088 0.000 0.1358
LL-E 18.354 0.000 43.077 14.979 0.1422
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*FAULT BUS: BUS-0098 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1408
Z1(&): 0.017 + j 0.121 or 0.122/82.0p
72 (&) : 0.017 + j 0.121 or 0.122/82.0g
Z0 (&) : 0.032 + j 0.175 or 0.178/79.72
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 19.702 0.000 46.437 0.000 0.1408
L-E 17.094 0.000 39.396 17.094 0.1583
L-L 17.063 0.000 40.112 0.000 0.1408
LL-E 18.864 0.000 44.027 15.093 0.1471
*FAULT BUS: BUS-0100 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1359
Z1(&): 0.017 + j 0.125 or 0.126/82.32
Z2 (&) : 0.017 + j 0.125 or 0.126/82.32
Z0 (&) : 0.060 + j 0.176 or 0.186/71.32
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 19.090 0.000 45.253 0.000 0.1359
L-E 16.533 0.000 35.697 16.533 0.2198
L-L 16.533 0.000 39.091 0.000 0.1359
LL-E 18.980 0.000 43.393 14.515 0.1654
*FAULT BUS: BUS-0102 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1513
Z1(&): 0.020 + j 0.129 or 0.131/81.4¢
Z2 (&) : 0.020 + j 0.129 or 0.131/81.4%
Z0 (&) : 0.098 + j 0.184 or 0.208/62.1g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 18.400 0.000 42.860 0.000 0.1513
L-E 15.566 0.000 30.988 15.566 0.3092
L-L 15.935 0.000 37.015 0.000 0.1513
LL-E 18.767 0.000 41.234 13.301 0.2026
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*FAULT BUS: BUS-0130 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1336
Z1(&): 0.027 + j 0.202 or 0.204/82.4p
72 (&) : 0.027 + j 0.202 or 0.204/82.42
Z0 (&) : 0.022 + j 0.167 or 0.169/82.6g
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 11.780 0.000 28.029 0.000 0.1336
L-E 12.501 0.000 29.680 12.501 0.1324
L-L 10.202 0.000 24.185 0.000 0.1336
LL-E 12.197 0.000 28.940 13.316 0.1329
*FAULT BUS: BUS-0131 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1356
Z1(&): 0.028 + j 0.205 or 0.207/82.32
Z2 (&) : 0.028 + j 0.205 or 0.207/82.32
Z0 (&) : 0.023 + j 0.165 or 0.167/82.1@
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 11.614 0.000 27.571 0.000 0.1356
L-E 12.410 0.000 29.318 12.410 0.1366
L-L 10.058 0.000 23.789 0.000 0.1356
LL-E 12.075 0.000 28.541 13.323 0.1362
*FAULT BUS: BUS-0136 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1326
Z1(&): 0.027 + j 0.204 or 0.206/82.4¢
Z2 (&) : 0.027 + j 0.204 or 0.206/82.49
Z0 (&) : 0.021 + j 0.164 or 0.165/82.7g
TYPE Ik" (k&) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 11.652 0.000 27.755 0.000 0.1326
L-E 12.476 0.000 29.655 12.476 0.1314
L-L 10.091 0.000 23.953 0.000 0.1326
LL-E 12.134 0.000 28.826 13.425 0.1319
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*FAULT BUS: BUS-0172 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3621
Z1 (mé) : 5.082 + j 14.037 or 14.929/70.1@
Z2 (mé) : 5.082 + j 14.037 or 14.929/70.1%
Z0 (mé) : 5.751 + j 12.512 or 13.770/65.3%
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 18.564 0.000 35.885 0.000 0.3621
L-E 19.071 0.000 35.660 19.071 0.3922
L-L 16.076 0.000 30.710 0.000 0.3621
LL-E 19.273 0.000 36.393 19.592 0.3781
*FAULT BUS: BUS-0175 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3852
Z1 (mé) : 5.112 + j 13.272 or 14.222/68.92
Z2 (mé) : 5.112 + j 13.272 or 14.222/68.9¢
Z0 (mé) : 5.667 + j 12.412 or 13.645/65.5¢
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 19.486 0.000 36.989 0.000 0.3852
L-E 19.761 0.000 36.560 19.761 0.4079
L-L 16.875 0.000 31.706 0.000 0.3852
LL-E 19.965 0.000 37.210 20.036 0.3969
*FAULT BUS: BUS-0176 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3852
Z1 (mé) : 5.112 + j 13.272 or 14.222/68.92
Z2 (mé) : 5.112 + j 13.272 or 14.222/68.9%
Z0 (mé) : 5.667 + j 12.412 or 13.645/65.5¢
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 19.486 0.000 36.989 0.000 0.3852
L-E 19.761 0.000 36.560 19.761 0.4079
L-L 16.875 0.000 31.706 0.000 0.3852
LL-E 19.965 0.000 37.210 20.036 0.3969
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*FAULT BUS: BUS-0200 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0937
zZ1(&): 0.054 + j 0.579 or 0.581/84.69
72 (&) : 0.054 + j 0.579 or 0.581/84.69
Z0 (&) : 0.000 + j 47.793 or 47.793/90.02
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 13.707 0.000 34.243 0.000 0.0937
L-E 0.506 0.715 1.430 0.506 0.0022
L-L 11.871 0.000 29.544 0.000 0.0937
LL-E 11.983 0.000 29.617 0.249 0.0931
*FAULT BUS: BUS-0205 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0746
Z1(&): 0.012 + j 0.167 or 0.168/85.7g
Z2 (&) : 0.012 + j 0.167 or 0.168/85.72
Z0 (&) : 16.340 + j 0.157 or 16.341/0.52
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 14.325 0.000 36.701 0.000 0.0746
L-E 0.440 0.000 0.635 0.440 33.3298
L-L 12.406 0.000 31.643 0.000 0.0746
LL-E 12.516 0.000 31.711 0.220 0.0797
*FAULT BUS: BUS-0206 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0765
Z1(&): 0.012 + j 0.159 or 0.160/85.69
Z2 (&) : 0.012 + j 0.159 or 0.160/85.692
Z0 (&) : 0.000 + j 16.341 or 16.341/90.0@
TYPE Ik" (k&) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 15.031 0.000 38.409 0.000 0.0765
L-E 0.440 0.000 0.635 0.440 0.0015
L-L 13.017 0.000 33.118 0.000 0.0765
LL-E 13.127 0.000 33.187 0.219 0.0761
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*FAULT BUS: BUS-0211 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3054
Z1(&): 0.058 + j 0.189 or 0.198/73.02
72 (&) : 0.058 + j 0.189 or 0.198/73.0%
Z0 (&) : 0.000 + j 16.480 or 16.480/90.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 12.143 0.000 24.425 0.000 0.3054
L-E 0.434 0.000 0.626 0.434 0.0069
L-L 10.516 0.000 21.000 0.000 0.3054
LL-E 10.620 0.000 21.099 0.217 0.3035
*FAULT BUS: BUS-0248 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.4859
Z1(&): 0.119 + j 0.244 or 0.271/64.1g
Z2 (&) : 0.119 + j 0.244 or 0.271/64.12
Z0 (&) : 0.112 + j 0.208 or 0.236/61.8g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 8.855 0.000 15.673 0.000 0.4859
L-E 9.256 0.000 16.204 9.256 0.5012
L-L 7.669 0.000 13.536 0.000 0.4859
LL-E 9.177 0.000 16.123 9.693 0.4945
*FAULT BUS: BUS-0250 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.5132
Z1(&): 0.119 + j 0.232 or 0.260/62.8g
Z2 (&) : 0.119 + j 0.232 or 0.260/62.8g
Z0 (&) : 0.082 + j 0.194 or 0.211/67.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 9.228 0.000 16.099 0.000 0.5132
L-E 9.859 0.000 17.393 9.859 0.4868
L-L 7.992 0.000 13.904 0.000 0.5132
LL-E 9.781 0.000 17.156 10.576 0.4974
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*FAULT BUS: BUS-0253 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 1.1215
zZ1(é): 0.443 + j 0.395 or 0.594/41.7
72 (&) : 0.443 + j 0.395 or 0.594/41.72
Z0 (&) : 0.437 + j 0.359 or 0.566/39.5g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 4.042 0.000 6.038 0.000 1.1215
L-E 4.109 0.000 6.108 4.109 1.1505
L-L 3.501 0.000 5.218 0.000 1.1215
LL-E 4.123 0.000 6.136 4.177 1.1365
*FAULT BUS: BUS-0254 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 1.0894
z1(&): 0.423 + j 0.388 or 0.574/42.5g2
Z2 (&) : 0.423 + j 0.388 or 0.574/42.5¢
Z0 (&) : 0.416 + j 0.353 or 0.546/40.32
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 4.181 0.000 6.265 0.000 1.0894
L-E 4.253 0.000 6.341 4.253 1.1180
L-L 3.621 0.000 5.414 0.000 1.0894
LL-E 4.266 0.000 6.369 4.327 1.1042
*FAULT BUS: BUS-0260 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1135
71 (mé) : 1.361 + j 11.992 or 12.069/83.52
Z2 (mé) : 1.361 + j 11.992 or 12.069/83.5¢
Z0 (mé) : 1.063 + j 10.014 or 10.070/83.9¢
TYPE Ik" (k&) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 22.962 0.000 55.968 0.000 0.1135
L-E 24.304 0.000 59.180 24.304 0.1113
L-L 19.886 0.000 48.295 0.000 0.1135
LL-E 23.756 0.000 57.781 25.813 0.1122
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*FAULT BUS: BUS-0288 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1027
Z1(&): 0.055 + j 0.533 or 0.536/84.1
72 (&) : 0.055 + j 0.533 or 0.536/84.1%
Z0 (&) : 0.000 + j 49.806 or 49.806/90.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.857 0.000 36.704 0.000 0.1027
L-E 0.483 0.683 1.366 0.483 0.0022
L-L 12.867 0.000 31.666 0.000 0.1027
LL-E 12.982 0.000 31.743 0.239 0.1021
*FAULT BUS: BUS-0330 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.0805
z1(&): 0.058 + j 0.725 or 0.727/85.4g
Z2 (&) : 0.058 + j 0.725 or 0.727/85.4
z0 (&) : 0.000 + j 53.903 or 53.903/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 10.961 0.000 27.861 0.000 0.0805
L-E 0.444 0.627 1.255 0.444 0.0021
L-L 9.493 0.000 24.026 0.000 0.0805
LL-E 9.603 0.000 24.096 0.220 0.0800
*FAULT BUS: BUS-0331 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.0797
z1(&): 0.057 + j 0.714 or 0.717/85.4%
Z2 (&) : 0.057 + j 0.714 or 0.717/85.49
Z0 (&) : 0.000 + j 53.903 or 53.903/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 11.116 0.000 28.285 0.000 0.0797
L-E 0.444 0.627 1.255 0.444 0.0021
L-L 9.627 0.000 24.392 0.000 0.0797
LL-E 9.738 0.000 24.461 0.220 0.0792
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*FAULT BUS: BUS-0358 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1061
Z1(&): 0.079 + j 0.746 or 0.750/83.9%
72 (&) : 0.079 + j 0.746 or 0.750/83.92
Z0 (&) : 0.000 + j 53.921 or 53.921/90.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.617 0.000 26.125 0.000 0.1061
L-E 0.443 0.627 1.253 0.443 0.0029
L-L 9.195 0.000 22.533 0.000 0.1061
LL-E 9.305 0.000 22.609 0.220 0.1053
*FAULT BUS: BUS-0360 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1061
Z1(&): 0.079 + j 0.746 or 0.750/83.9¢
Z2 (&) : 0.079 + j 0.746 or 0.750/83.92
Z0 (&) : 0.000 + j 53.921 or 53.921/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 10.617 0.000 26.125 0.000 0.1061
L-E 0.443 0.627 1.253 0.443 0.0029
L-L 9.195 0.000 22.533 0.000 0.1061
LL-E 9.305 0.000 22.609 0.220 0.1053
*FAULT BUS: BUS-0361 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1066
Z1(&): 0.081 + j 0.757 or 0.761/83.9¢
Z2 (&) : 0.081 + j 0.757 or 0.761/83.92
Z0 (&) : 0.000 + j 53.921 or 53.921/90.0@
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 10.472 0.000 25.751 0.000 0.1066
L-E 0.443 0.627 1.253 0.443 0.0029
L-L 9.069 0.000 22.210 0.000 0.1066
LL-E 9.180 0.000 22.286 0.220 0.1059
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*FAULT BUS: BUS-0362 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1066
Z1(&): 0.081 + j 0.757 or 0.761/83.9g
72 (&) : 0.081 + j 0.757 or 0.761/83.9%
Z0 (&) : 0.000 + j 53.921 or 53.921/90.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.472 0.000 25.751 0.000 0.1066
L-E 0.443 0.627 1.253 0.443 0.0029
L-L 9.069 0.000 22.210 0.000 0.1066
LL-E 9.180 0.000 22.286 0.220 0.1059
*FAULT BUS: BUS-0363 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3095
Z1(&): 0.223 + j 0.722 or 0.755/72.8g
72 (&) : 0.223 + 3 0.722 or 0.755/72.8%
Z0 (&) : 0.000 + j 49.755 or 49.755/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 10.548 0.000 21.107 0.000 0.3095
L-E 0.481 0.681 1.362 0.481 0.0087
L-L 9.135 0.000 18.180 0.000 0.3095
LL-E 9.255 0.000 18.294 0.238 0.3071
*FAULT BUS: BUS-0376 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3379
Z1 (mé) : 3.982 + j 11.787 or 12.442/71.3@
72 (mé 3.982 + j 11.787 or 12.442/71.3@
70 (mé 5.118 + j 13.368 or 14.314/69.12
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 22.274 0.000 43.923 0.000 0.3379
L-E 21.214 0.000 40.763 21.214 0.3541
L-L 19.290 0.000 37.528 0.000 0.3379
LL-E 22.032 0.000 42.626 20.246 0.3451
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*FAULT BUS: BUS-0377 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3379
Z1 (mé) : 3.982 + j 11.787 or 12.442/71.30
Z2 (mé) : 3.982 + j 11.787 or 12.442/71.30
Z0 (mé) : 5.118 + j 13.368 or 14.314/69.1@
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 22.274 0.000 43.923 0.000 0.3379
L-E 21.214 0.000 40.763 21.214 0.3541
L-L 19.290 0.000 37.528 0.000 0.3379
LL-E 22.032 0.000 42.626 20.246 0.3451
*FAULT BUS: BUS-0381 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3247
71 (mé) : 4.034 + j 12.424 or 13.062/72.00
Z2 (mé) : 4.034 + j 12.424 or 13.062/72.02
Z0 (mé) : 5.118 + j 13.368 or 14.314/69.10
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 21.216 0.000 42.268 0.000 0.3247
L-E 20.565 0.000 39.790 20.565 0.3450
L-L 18.374 0.000 36.118 0.000 0.3247
LL-E 21.215 0.000 41.395 19.948 0.3341
*FAULT BUS: BUS-0390 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.4358
Z1(&): 0.437 + j 1.002 or 1.093/66.5g
Z2 (&) : 0.437 + j 1.002 or 1.093/66.5¢
Z0 (&) : 0.000 + J 49.777 or 49.777/90.0@
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 7.292 0.000 13.310 0.000 0.4358
L-E 0.479 0.677 1.354 0.479 0.0169
L-L 6.315 0.000 11.477 0.000 0.4358
LL-E 6.435 0.000 11.602 0.238 0.4307
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*FAULT BUS: BUS-0417 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1662
Z1(&): 0.113 + j 0.681 or 0.691/80.6g
72 (&) : 0.113 + j 0.681 or 0.691/80.69
Z0 (&) : 0.000 + j 49.754 or 49.754/90.02
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 11.533 0.000 26.497 0.000 0.1662
L-E 0.483 0.683 1.366 0.483 0.0044
L-L 9.988 0.000 22.814 0.000 0.1662
LL-E 10.106 0.000 22.906 0.239 0.1651
*FAULT BUS: BUS-0422 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.2989
Z1(&): 0.039 + j 0.129 or 0.134/73.42
Z2 (&) : 0.039 + j 0.129 or 0.134/73.40
Z0 (&) : 0.071 + j 0.179 or 0.192/68.32
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 17.861 0.000 36.014 0.000 0.2989
L-E 15.637 0.000 30.386 15.637 0.3394
L-L 15.468 0.000 31.058 0.000 0.2989
LL-E 17.365 0.000 34.443 13.893 0.3136
*FAULT BUS: BUS-0452 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1097
Z1(&): 0.022 + j 0.198 or 0.199/83.72
Z2 (&) : 0.022 + j 0.198 or 0.199/83.7%
Z0 (&) : 0.015 + j 0.162 or 0.163/84.82
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 12.056 0.000 29.520 0.000 0.1097
L-E 12.840 0.000 31.530 12.840 0.1044
L-L 10.441 0.000 25.475 0.000 0.1097
LL-E 12.560 0.000 30.760 13.732 0.1066
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*FAULT BUS: BUS-0453 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1121
Z1(&): 0.023 + j 0.201 or 0.202/83.69
72 (&) : 0.023 + j 0.201 or 0.202/83.69
Z0 (&) : 0.016 + j 0.160 or 0.161/84.2p
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 11.883 0.000 29.008 0.000 0.1121
L-E 12.745 0.000 31.121 12.745 0.1090
L-L 10.291 0.000 25.033 0.000 0.1121
LL-E 12.411 0.000 30.261 13.742 0.1103
*FAULT BUS: BUS-0454 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 1.3150
Z1(&): 0.656 + j 0.499 or 0.824/37.32
Z2 (&) : 0.656 + j 0.499 or 0.824/37.32
Z0 (&) : 0.649 + j 0.463 or 0.798/35.5¢
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 2.913 0.000 4.289 0.000 1.3150
L-E 2.945 0.000 4.321 2.945 1.3427
L-L 2.523 0.000 3.707 0.000 1.3150
LL-E 2.955 0.000 4.339 2.978 1.3292
*FAULT BUS: BUS-0457 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 1.3092
z1(&): 0.657 + j 0.502 or 0.827/37.4%
Z2 (&) : 0.657 + j 0.502 or 0.827/37.42
Z0 (&) : 0.651 + j 0.461 or 0.798/35.32
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 2.905 0.000 4.278 0.000 1.3092
L-E 2.940 0.000 4.313 2.940 1.3412
L-L 2.516 0.000 3.697 0.000 1.3092
LL-E 2.952 0.000 4.336 2.975 1.3256
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*FAULT BUS: BUS-0458 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.9872
Z1 (mé) : 19.138 + j 19.387 or 27.242/45.49
Z2 (mé) : 19.138 + j 19.387 or 27.242/45.49
Z0 (mé) : 20.674 + 3 18.990 or 28.072/42.69
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.173 0.000 15.829 0.000 0.9872
L-E 10.073 0.000 15.184 10.073 1.0205
L-L 8.810 0.000 13.340 0.000 0.9872
LL-E 10.265 0.000 15.509 9.973 1.0033
*FAULT BUS: BUS-0460 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.5287
Z1 (mé) : 9.520 + j 18.005 or 20.367/62.1@
Z2 (mé) : 9.520 + j 18.005 or 20.367/62.1@
Z0 (mé) : 10.837 + j 18.490 or 21.432/59.62
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 13.607 0.000 24.015 0.000 0.5287
L-E 13.376 0.000 22.875 13.376 0.5482
L-L 11.784 0.000 20.341 0.000 0.5287
LL-E 13.664 0.000 23.480 13.151 0.5380
*FAULT BUS: BUS-0461 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.5291
Z1 (mé) : 9.528 + j 18.008 or 20.373/62.1@
Z2 (mé) : 9.528 + j 18.008 or 20.373/62.1@
Z0 (mé) : 10.837 + j 18.490 or 21.432/59.62
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 13.602 0.000 24.002 0.000 0.5291
L-E 13.374 0.000 22.868 13.374 0.5484
L-L 11.780 0.000 20.331 0.000 0.5291
LL-E 13.659 0.000 23.468 13.150 0.5383
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*FAULT BUS: BUS-0462 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1132
Z1(mé) : 1.275 + j 11.257 or 11.329/83.5%
Z2 (mé) : 1.275 + j 11.257 or 11.329/83.5%
Z0 (mé) : 1.059 + j 10.055 or 10.110/84.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 24.401 0.000 59.615 0.000 0.1132
L-E 25.372 0.000 61.819 25.372 0.1108
L-L 21.184 0.000 51.461 0.000 0.1132
LL-E 25.004 0.000 60.840 26.352 0.1119
*FAULT BUS: BUS-0475 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2628
z1l(é): 0.294 + j 1.119 or 1.157/75.3@
Z2 (&) : 0.294 + j 1.119 or 1.157/75.32
z0 (&) : 0.000 + j 49.439 or 49.439/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 6.888 0.000 14.325 0.000 0.2628
L-E 0.485 0.686 1.372 0.485 0.0114
L-L 5.965 0.000 12.362 0.000 0.2628
LL-E 6.086 0.000 12.471 0.239 0.2597
*FAULT BUS: BUS-0480 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u
R/X of Z(eq): 0.1663
z1l(é): 0.113 + j 0.682 or 0.691/80.6g
Z2 (&) : 0.113 + j 0.682 or 0.691/80.69
Z0 (&) : 0.000 + j 49.754 or 49.754/90.02
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 11.533 0.000 26.441 0.000 0.1663
L-E 0.483 0.683 1.366 0.483 0.0044
L-L 9.988 0.000 22.813 0.000 0.1663
LL-E 10.105 0.000 22.905 0.239 0.1651
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*FAULT BUS: BUS-0488 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1032
Z1(&): 0.055 + j 0.534 or 0.537/84.1
72 (&) : 0.055 + j 0.534 or 0.537/84.1%
Z0 (&) : 0.000 + j 49.807 or 49.807/90.02
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.844 0.000 36.652 0.000 0.1032
L-E 0.483 0.683 1.366 0.483 0.0022
L-L 12.855 0.000 31.617 0.000 0.1032
LL-E 12.970 0.000 31.695 0.239 0.1026
*FAULT BUS: BUS-0491 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1662
Z1(&): 0.113 + j 0.681 or 0.691/80.6g
Z2 (&) : 0.113 + j 0.681 or 0.691/80.69
Z0 (&) : 0.000 + j 49.754 or 49.754/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 11.533 0.000 26.497 0.000 0.1662
L-E 0.483 0.683 1.366 0.483 0.0044
L-L 9.988 0.000 22.815 0.000 0.1662
LL-E 10.106 0.000 22.906 0.239 0.1651
*FAULT BUS: CD-12 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.6510
Z1 (mé) : 9.056 + 3 13.909 or 16.597/56.9¢2
Z2 (mé) : 9.056 + j 13.909 or 16.597/56.9¢
Z0 (mé) : 8.948 + j 12.212 or 15.139/53.8%
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 16.697 0.000 27.437 0.000 0.6510
L-E 17.207 0.000 27.959 17.207 0.6760
L-L 14.460 0.000 23.701 0.000 0.6510
LL-E 17.232 0.000 28.111 17.742 0.6644
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*FAULT BUS: CH-3211 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.4951
Z1(&): 0.134 + j 0.271 or 0.302/63.72
72 (&) : 0.134 + j 0.271 or 0.302/63.72
Z0 (&) : 0.061 + j 0.223 or 0.231/74.72
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 7.947 0.000 13.996 0.000 0.4951
L-E 8.656 0.000 15.782 8.656 0.4308
L-L 6.882 0.000 12.087 0.000 0.4951
LL-E 8.794 0.000 15.801 9.470 0.4546
*FAULT BUS: CH-3215 Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3955
Z1(&): 0.084 + j 0.213 or 0.229/68.4g
Z2 (&) : 0.084 + j 0.213 or 0.229/68.49
Z0 (&) : 16.397 + j 0.201 or 16.399/0.72
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 10.477 0.000 19.626 0.000 0.3955
L-E 0.435 0.000 0.627 0.435 26.4067
L-L 9.074 0.000 16.928 0.000 0.3955
LL-E 9.175 0.000 17.031 0.219 0.4029
*FAULT BUS: PDN-001 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 4.5546
Z1(&): 0.142 + j 0.031 or 0.145/12.4¢
Z2 (&) : 0.142 + j 0.031 or 0.145/12.42
Z0 (&) : 0.142 + j 0.029 or 0.145/11.72
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 1.910 0.000 2.760 0.000 4.5546
L-E 1.912 0.000 2.758 1.912 4.6378
L-L 1.654 0.000 2.386 0.000 4.5546
LL-E 1.917 0.000 2.765 1.914 4.5959
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*FAULT

*FAULT
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BUS: PN-3101 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.2694
Z1(mé) : 4.792 + j 17.788 or 18.422/74.9¢
Z2 (mé) : 4.792 + j 17.788 or 18.422/74.9%
Z0 (mé) : 2.528 + j 13.246 or 13.485/79.2¢
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 15.043 0.000 31.089 0.000 0.2694
L-E 16.528 0.000 34.724 16.528 0.2481
L-L 13.028 0.000 26.839 0.000 0.2694
LL-E 16.257 0.000 33.912 18.328 0.2557
BUS: PN-3103 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.4877
Z1(mé) : 40.550 + j 83.152 or 92.512/64.0g
Z2 (mé) : 40.550 + j 83.152 or 92.512/64.0@
70 (mé) : 35.053 + j 77.796 or 85.328/65.72
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 2.996 0.000 5.297 0.000 0.4877
L-E 3.075 0.000 5.459 3.075 0.4758
L-L 2.594 0.000 4.575 0.000 0.4877
LL-E 3.064 0.000 5.422 3.159 0.4813
BUS: PN-3106 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u

R/X of Z(eq): 0.5379
Z1 (mé) : 26.831 + j 49.882 or 56.640/61.7@
Z2 (mé) : 26.831 + j 49.882 or 56.640/61.72
720 (mé) : 19.436 + j 43.990 or 48.092/66.22
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 4.893 0.000 8.431 0.000 0.5379
L-E 5.155 0.000 8.990 5.155 0.5085
L-L 4.237 0.000 7.282 0.000 0.5379
LL-E 5.147 0.000 8.918 5.444 0.5210
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*FAULT BUS: PN-3203A (OSBAT) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1096
Z1(&): 0.022 + j 0.198 or 0.199/83.7
72 (&) : 0.022 + j 0.198 or 0.199/83.72
Z0 (&) : 0.015 + j 0.162 or 0.163/84.8g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 12.058 0.000 29.529 0.000 0.1096
L-E 12.841 0.000 31.537 12.841 0.1043
L-L 10.442 0.000 25.480 0.000 0.1096
LL-E 12.561 0.000 30.767 13.733 0.1065
*FAULT BUS: PN-3203B (OSBAT) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1120
Z1(&): 0.023 + j 0.201 or 0.202/83.6g
72 (&) : 0.023 + j 0.201 or 0.202/83.62
Z0 (&) : 0.016 + j 0.160 or 0.161/84.22
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 11.884 0.000 29.014 0.000 0.1120
L-E 12.746 0.000 31.127 12.746 0.1089
L-L 10.292 0.000 25.038 0.000 0.1120
LL-E 12.413 0.000 30.267 13.744 0.1102
*FAULT BUS: PN-3204 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.2030
71 (mé) : 2.604 + j 12.829 or 13.091/78.5%
72 (mé) : 2.604 + j 12.829 or 13.091/78.5%
Z0 (mé) : 2.496 + 3 11.132 or 11.408/77.40
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 21.169 0.000 46.656 0.000 0.2030
L-E 22.118 0.000 48.260 22.118 0.2094
L-L 18.333 0.000 40.266 0.000 0.2030
LL-E 21.809 0.000 47.723 23.155 0.2066
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*FAULT BUS: PN-3205 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1802
Z1(mé) : 2.310 + j 12.819 or 13.026/79.8%
Z2 (mé) : 2.310 + 3 12.819 or 13.026/79.8%
Z0 (mé) : 2.202 + j 11.122 or 11.338/78.8g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 21.275 0.000 48.033 0.000 0.1802
L-E 22.237 0.000 49.739 22.237 0.1856
L-L 18.425 0.000 41.451 0.000 0.1802
LL-E 21.903 0.000 49.117 23.288 0.1832
*FAULT BUS: PN-3206A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1514
Z1(mé) : 1.924 + § 12.709 or 12.854/81.4%
Z2 (mé) : 1.924 + j§ 12.709 or 12.854/81.4¢
Z0 (mé) : 1.817 + j 11.012 or 11.161/80.62
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 21.559 0.000 50.256 0.000 0.1514
L-E 22.550 0.000 52.129 22.550 0.1555
L-L 18.671 0.000 43.362 0.000 0.1514
LL-E 22.180 0.000 51.379 23.636 0.1537
*FAULT BUS: PN-3206B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1492
71 (mé) : 1.774 + j 11.896 or 12.028/81.5@
Z2 (mé) : 1.774 + j 11.896 or 12.028/81.5@
720 (mé) : 1.733 + j 10.912 or 11.049/81.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 23.041 0.000 53.824 0.000 0.1492
L-E 23.684 0.000 54.956 23.684 0.1522
L-L 19.954 0.000 46.462 0.000 0.1492
LL-E 23.442 0.000 54.482 24.363 0.1508
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*FAULT BUS: PN-3210 (OSPLAN) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1190
zZ1(é): 0.014 + j 0.120 or 0.121/83.2p
72 (&) : 0.014 + j 0.120 or 0.121/83.2%
Z0 (&) : 0.022 + j 0.169 or 0.170/82.72
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 19.834 0.000 47.975 0.000 0.1190
L-E 17.484 0.000 41.969 17.484 0.1231
L-L 17.176 0.000 41.434 0.000 0.1190
LL-E 18.922 0.000 45.562 15.632 0.1206
*FAULT BUS: PN-3211 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 3.2287
Z1 (mé) : 87.883 + j 27.219 or 92.002/17.2¢
Z2 (mé) : 87.883 + j 27.219 or 92.002/17.2@
Z0 (mé) : 87.776 + 3 25.522 or 91.411/16.2¢2
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 3.012 0.000 4.353 0.000 3.2287
L-E 3.019 0.000 4.355 3.019 3.2959
L-L 2.609 0.000 3.763 0.000 3.2287
LL-E 3.031 0.000 4.372 3.025 3.2622
*FAULT BUS: PN-3212 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1484
Z1(mé) : 2.003 + 3§ 13.499 or 13.646/81.692
Z2 (mé) : 2.003 + 3 13.499 or 13.646/81.69
720 (mé) : 1.411 + j 13.490 or 13.564/84.02
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 20.308 0.000 47.466 0.000 0.1484
L-E 20.353 0.000 48.243 20.353 0.1338
L-L 17.587 0.000 40.988 0.000 0.1484
LL-E 20.581 0.000 48.372 20.395 0.1410




< REV.
MEMORIA DE CACULO MC-4250.01-5142-700-ABF-005 0
I FOLHA
B TRANSPETRO 147 ,. 166
TITULO: ~
BETROBRAE COORDENACAO, SELETIVIDADE, AJUSTES E | CORPORATIVO
PARAMETRIZACAO DE IED’S ENGENHARIA/IETEG/IETR
Sep 27, 2012 14:07:51 PAGE 53
TEBAR Terminal Aquavidrio de Sdo Sebastido
Ampliacdo da Subestagdo Principal
Estudo do Sistema IP/Gabor
*FAULT BUS: PN-3213 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1539
Z1 (mé) : 3.697 + j 24.023 or 24.306/81.32
Z2 (mé) : 3.697 + j 24.023 or 24.306/81.32
Z0 (mé) : 2.115 + 3 20.940 or 21.047/84.2%
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 11.402 0.000 26.495 0.000 0.1539
L-E 11.938 0.000 28.163 11.938 0.1379
L-L 9.874 0.000 22.867 0.000 0.1539
LL-E 11.866 0.000 27.764 12.525 0.1449
*FAULT BUS: PN-3214 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 2.6434
Z1 (mé) : 58.974 + j 22.309 or 63.052/20.72
Z2 (mé) : 58.974 + j 22.309 or 63.052/20.7@
Z0 (mé) : 58.866 + j 20.612 or 62.370/19.32
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA) R/X
LLL-E 4.395 0.000 6.353 0.000 2.6434
L-E 4.411 0.000 6.365 4.411 2.7106
L-L 3.806 0.000 5.493 0.000 2.6434
LL-E 4.435 0.000 6.399 4.427 2.6769
*FAULT BUS: PN-3215 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 3.2346
z1(&): 0.108 + j 0.033 or 0.113/17.2¢%
Z2 (&) : 0.108 + j 0.033 or 0.113/17.2%
Z0 (&) : 0.101 + j 0.029 or 0.105/15.9¢2
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 2.457 0.000 3.551 0.000 3.2346
L-E 2.512 0.000 3.624 2.512 3.3171
L-L 2.128 0.000 3.070 0.000 3.2346
LL-E 2.502 0.000 3.609 2.569 3.2777
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BUS: PN-3216 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.2974
Z1(mé) : 12.744 + 3 42.847 or 44.702/73.4
Z2 (mé) : 12.744 + § 42.847 or 44.702/73.49
Z0 (mé) : 11.312 + 3 39.901 or 41.473/74.29
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 6.199 0.000 12.501 0.000 0.2974
L-E 6.353 0.000 12.819 6.353 0.2930
L-L 5.369 0.000 10.793 0.000 0.2974
LL-E 6.303 0.000 12.696 6.513 0.2951
BUS: PN-3217 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.1310
Z1(mé) : 4.957 + j 37.847 or 38.170/82.5g
Z2 (mé) : 4.957 + j 37.847 or 38.170/82.5%
Z0 (mé) : 3.526 + j 34.901 or 35.078/84.2¢
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 7.260 0.000 17.325 0.000 0.1310
L-E 7.463 0.000 17.948 7.463 0.1215
L-L 6.288 0.000 14.953 0.000 0.1310
LL-E 7.429 0.000 17.773 7.676 0.1259
BUS: PN-3219 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u

R/X of Z(eq): 8.4195
z1l(é): 0.271 + j 0.032 or 0.273/6.82
Z2 (&) : 0.271 + j 0.032 or 0.273/6.82
Z0 (&) : 0.271 + j 0.031 or 0.273/6.42
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 1.015 0.000 1.466 0.000 8.4195
L-E 1.015 0.000 1.464 1.015 8.5689
L-L 0.879 0.000 1.268 0.000 8.4195
LL-E 1.017 0.000 1.467 1.016 8.4936
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*FAULT BUS: PN-3220 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2966
Z1(mé) : 7.266 + J 24.49¢6 or 25.551/73.5@
Z2 (mé) : 7.266 + j 24.496 or 25.551/73.5%
Z0 (mé) : 4.387 + j 20.595 or 21.058/78.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.846 0.000 21.888 0.000 0.2966
L-E 11.529 0.000 23.699 11.529 0.2719
L-L 9.393 0.000 18.896 0.000 0.2966
LL-E 11.474 0.000 23.374 12.296 0.2821
*FAULT BUS: PN-3221 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2829
Z1 (mé) : 6.901 + j 24.398 or 25.355/74.2@
Z2 (mé) : 6.901 + j 24.398 or 25.355/74.2%
Z0 (mé) : 4.387 + j 20.595 or 21.058/78.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 10.930 0.000 22.320 0.000 0.2829
L-E 11.590 0.000 24.034 11.590 0.2621
L-L 9.466 0.000 19.269 0.000 0.2829
LL-E 11.506 0.000 23.674 12.329 0.2708
*FAULT BUS: PN-3222 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3026
Z1 (mé) : 7.751 + j 25.614 or 26.761/73.2@
Z2 (mé) : 7.751 + j 25.614 or 26.761/73.2%
720 (mé) : 2.116 + j 20.442 or 20.551/84.1@
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 10.356 0.000 20.792 0.000 0.3026
L-E 11.265 0.000 23.717 11.265 0.2458
L-L 8.968 0.000 17.951 0.000 0.3026
LL-E 11.446 0.000 23.627 12.304 0.2672
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*FAULT BUS: PN-3223 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3244
Z1 (mé) : 8.385 + j 25.846 or 27.172/72.0@
Z2 (mé) : 8.385 + j 25.846 or 27.172/72.0@
Z0 (mé) : 2.116 + 3 20.484 or 20.593/84.1¢g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.199 0.000 20.114 0.000 0.3244
L-E 11.144 0.000 23.119 11.144 0.2617
L-L 8.832 0.000 17.366 0.000 0.3244
LL-E 11.361 0.000 23.089 12.227 0.2848
*FAULT BUS: PN-3224 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.8492
Z1 (mé) : 15.039 + j 17.709 or 23.234/49.72
Z2 (mé) : 15.039 + j§ 17.709 or 23.234/49.7%
Z0 (mé) : 8.673 + j 13.307 or 15.884/56.92
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 11.928 0.000 18.542 0.000 0.8492
L-E 13.354 0.000 20.966 13.354 0.7953
L-L 10.330 0.000 16.021 0.000 0.8492
LL-E 13.246 0.000 20.712 15.145 0.8125
*FAULT BUS: PN-3228A (OSVAT) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1031
zZ1(&): 0.055 + j 0.534 or 0.537/84.1g
Z2 (&) : 0.055 + j 0.534 or 0.537/84.1
Z0 (&) : 0.000 + j 49.807 or 49.807/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 14.844 0.000 36.658 0.000 0.1031
L-E 0.483 0.683 1.366 0.483 0.0022
L-L 12.855 0.000 31.619 0.000 0.1031
LL-E 12.970 0.000 31.696 0.239 0.1026
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*FAULT BUS: PN-3228B (OSVAT) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0941
Z1(&): 0.055 + j 0.579 or 0.582/84.62
72 (&) : 0.055 + j 0.579 or 0.582/84.69
Z0 (&) : 0.000 + j 47.794 or 47.794/90.00
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 13.696 0.000 34.196 0.000 0.0941
L-E 0.506 0.715 1.430 0.506 0.0022
L-L 11.861 0.000 29.504 0.000 0.0941
LL-E 11.973 0.000 29.578 0.249 0.0935
*FAULT BUS: PN-3232A (TRANS.INTERNA) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.0788
Z1(&): 0.013 + j 0.169 or 0.169/85.5g
Z2 (&) : 0.013 + j 0.169 or 0.169/85.5¢
Z0 (&) : 16.341 + j 0.158 or 16.342/0.62
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.200 0.000 36.178 0.000 0.0788
L-E 0.440 0.000 0.635 0.440 33.0488
L-L 12.298 0.000 31.193 0.000 0.0788
LL-E 12.408 0.000 31.262 0.220 0.0840
*FAULT BUS: PN-3232B (TRANS.INTERNA) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.0793
Z1(&): 0.013 + j 0.160 or 0.161/85.5g
Z2 (&) : 0.013 + j 0.160 or 0.161/85.5%
Z0 (&) : 0.000 + j 16.342 or 16.342/90.00
TYPE Ik" (kA7) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 14.946 0.000 38.054 0.000 0.0793
L-E 0.440 0.000 0.635 0.440 0.0015
L-L 12.944 0.000 32.813 0.000 0.0793
LL-E 13.053 0.000 32.882 0.219 0.0789
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*FAULT BUS: PN-3236A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3034
Z1 (mé) : 7.792 + j 25.677 or 26.833/73.1@
Z2 (mé) : 7.792 + j 25.677 or 26.833/73.1@
Z0 (mé) : 7.705 + J 24.963 or 26.125/72.8w
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.328 0.000 20.727 0.000 0.3034
L-E 10.420 0.000 20.812 10.420 0.3052
L-L 8.944 0.000 17.890 0.000 0.3034
LL-E 10.389 0.000 20.764 10.513 0.3043
*FAULT BUS: PN-3236B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3012
Z1 (mé) : 7.155 + j 23.758 or 24.812/73.2%
Z2 (mé) : 7.155 + j 23.758 or 24.812/73.2%
Z0 (mé) : 7.705 + J 24.963 or 26.125/72.8%
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 11.169 0.000 22.449 0.000 0.3012
L-E 10.976 0.000 21.948 10.976 0.3037
L-L 9.673 0.000 19.385 0.000 0.3012
LL-E 11.097 0.000 22.216 10.789 0.3024
*FAULT BUS: PN-3240A Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.0800
z1(&): 0.057 + j 0.715 or 0.717/85.4%
Z2 (&) : 0.057 + j 0.715 or 0.717/85.4%
Z0 (&) : 0.000 + j 53.904 or 53.904/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 11.108 0.000 28.253 0.000 0.0800
L-E 0.444 0.627 1.255 0.444 0.0021
L-L 9.620 0.000 24.364 0.000 0.0800
LL-E 9.731 0.000 24.434 0.220 0.0795
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*FAULT BUS: PN-3240B Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.0808
Z1(&): 0.059 + j 0.725 or 0.727/85.4%
72 (&) : 0.059 + j 0.725 or 0.727/85.4%
Z0 (&) : 0.000 + j 53.904 or 53.904/90.0g
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 10.954 0.000 27.829 0.000 0.0808
L-E 0.444 0.627 1.255 0.444 0.0021
L-L 9.486 0.000 23.999 0.000 0.0808
LL-E 9.597 0.000 24.069 0.220 0.0803
*FAULT BUS: PN-3242 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3714
71 (mé) : 8.753 + j 23.565 or 25.138/69.69
Z2 (mé) : 8.753 + j 23.565 or 25.138/69. 69
Z0 (mé) : 2.120 + 3 18.105 or 18.228/83.3g
TYPE Ik" (kA) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 11.024 0.000 20.978 0.000 0.3714
L-E 12.204 0.000 24.464 12.204 0.3008
L-L 9.547 0.000 18.114 0.000 0.3714
LL-E 12.476 0.000 24.514 13.591 0.3252
*FAULT BUS: PN-3243 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2204
Z1 (mé) : 5.017 + j 22.764 or 23.310/77. 62
Z2 (mé) : 5.017 + j 22.764 or 23.310/77.62
Z0 (mé) : 2.155 + j 19.534 or 19.652/83.72
TYPE Ik" (kA7) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 11.889 0.000 25.759 0.000 0.2204
L-E 12.560 0.000 28.041 12.560 0.1874
L-L 10.296 0.000 22.218 0.000 0.2204
LL-E 12.625 0.000 27.776 13.296 0.2013
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BUS: PN-3244 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.2595
Z1(mé) : 4.769 + j 18.378 or 18.987/75.5%
Z2 (mé) : 4.769 + j 18.378 or 18.987/75.5%
Z0 (mé) : 3.647 + j 15.540 or 15.962/76.8g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.596 0.000 30.467 0.000 0.2595
L-E 15.415 0.000 32.263 15.415 0.2521
L-L 12.640 0.000 26.276 0.000 0.2595
LL-E 15.149 0.000 31.614 16.331 0.2553
BUS: PN-3245 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u

R/X of Z(eq): 0.2595
71 (mé) : 4.769 + j 18.378 or 18.987/75.5@
Z2 (mé) : 4.769 + j 18.378 or 18.987/75.5¢
Z0 (mé) : 3.647 + j 15.540 or 15.962/76.8g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 14.596 0.000 30.467 0.000 0.2595
L-E 15.415 0.000 32.263 15.415 0.2521
L-L 12.640 0.000 26.276 0.000 0.2595
LL-E 15.149 0.000 31.614 16.331 0.2553
BUS: PN-3246 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u

R/X of Z(eq): 0.2919
Z1(mé) : 6.439 + j 22.063 or 22.984/73.7@
Z2 (mé) : 6.439 + j 22.063 or 22.984/73.7%
720 (mé) : 4.115 + j 19.186 or 19.622/77.92
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 12.058 0.000 24.452 0.000 0.2919
L-E 12.683 0.000 26.151 12.683 0.2684
L-L 10.442 0.000 21.092 0.000 0.2919
LL-E 12.654 0.000 25.859 13.369 0.2785
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*FAULT BUS: PN-3248 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3621
Z1 (mé) : 7.475 + j 20.642 or 21.954/70.1@
Z2 (mé) : 7.475 + j 20.642 or 21.954/70.1@
Z0 (mé) : 3.504 + j 16.447 or 16.816/78.0g
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 12.623 0.000 24.184 0.000 0.3621
L-E 13.717 0.000 27.074 13.717 0.3197
L-L 10.932 0.000 20.882 0.000 0.3621
LL-E 13.759 0.000 26.814 14.990 0.3357
*FAULT BUS: PN-3249 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.8364
Z1 (mé) : 44.598 + j 53.323 or 69.515/50.1¢
Z2 (mé) : 44.598 + j 53.323 or 69.515/50.1@
Z0 (mé) : 10.852 + j 26.823 or 28.935/68.0g
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 3.987 0.000 6.713 0.000 0.8364
L-E 4.984 0.000 7.919 4.984 0.7496
L-L 3.452 0.000 5.369 0.000 0.8364
LL-E 5.104 0.000 8.099 6.606 0.7542
*FAULT BUS: PN-3254 Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u
R/X of Z(eq): 0.1663
Z1(&): 0.113 + j 0.682 or 0.691/80.6g
Z2 (&) : 0.113 + j 0.682 or 0.691/80.69
Z0 (&) : 0.000 + j 49.755 or 49.755/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 11.531 0.000 26.491 0.000 0.1663
L-E 0.483 0.683 1.366 0.483 0.0044
L-L 9.986 0.000 22.809 0.000 0.1663
LL-E 10.104 0.000 22.900 0.239 0.1652
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*FAULT

*FAULT

*FAULT

BUS: PN-3270 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 2.4781
Z1(mé) : 38.211 + 3 15.419 or 41.205/22.0@
Z2 (mé) : 38.211 + j 15.419 or 41.205/22.09
Z0 (mé) : 38.103 + j 13.722 or 40.499/19.8¢g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 6.726 0.000 9.724 0.000 2.4781
L-E 6.765 0.000 9.763 6.765 2.5701
L-L 5.825 0.000 8.407 0.000 2.4781
LL-E 6.819 0.000 9.841 6.804 2.5241
BUS: PN-5140001A (NOVO PIER) Voltage: 4.160 kV Eqg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.3662
z1l(é): 0.106 + j 0.290 or 0.309/69.9¢2
Z2 (&) : 0.106 + j 0.290 or 0.309/69.92
z0 (&) : 0.099 + j 0.254 or 0.273/68.7g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 7.766 0.000 14.834 0.000 0.3662
L-E 8.080 0.000 15.305 8.080 0.3737
L-L 6.725 0.000 12.808 0.000 0.3662
LL-E 7.983 0.000 15.159 8.420 0.3703
BUS: PN-5140001B(NOVO PIER) Voltage: 4.160 kV Eg. Volt. Source: 1.00 p.u.

R/X of Z(eq): 0.3654
z1l(é): 0.107 + 3 0.293 or 0.312/69.9¢
Z2 (&) : 0.107 + j 0.293 or 0.312/69.92
Z0 (&) : 0.101 + j 0.253 or 0.272/68.2%
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 7.692 0.000 14.703 0.000 0.3654
L-E 8.038 0.000 15.205 8.038 0.3755
L-L 6.662 0.000 12.695 0.000 0.3654
LL-E 7.946 0.000 15.079 8.415 0.3710
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*FAULT BUS: PN-5140003 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3027
Z1(mé) : 6.755 + j 22.315 or 23.315/73.2%
Z2 (mé) : 6.755 + j 22.315 or 23.315/73.22
Z0 (mé) : 6.864 + j 18.483 or 19.717/69.6
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 11.886 0.000 23.863 0.000 0.3027
L-E 12.536 0.000 24.679 12.536 0.3228
L-L 10.294 0.000 20.602 0.000 0.3027
LL-E 12.457 0.000 24.695 13.255 0.3142
*FAULT BUS: PN-5140004A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2541
Z1(mé) : 4.541 + j 17.873 or 18.441/75.7@
Z2 (mé) : 4.541 + j 17.873 or 18.441/75.72
Z0 (mé) : 2.446 + j 13.061 or 13.288/79.42
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 15.028 0.000 31.496 0.000 0.2541
L-E 16.578 0.000 35.225 16.578 0.2362
L-L 13.015 0.000 27.190 0.000 0.2541
LL-E 16.241 0.000 34.302 18.477 0.2425
*FAULT BUS: PN-5140004B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2542
Z1 (mé) : 4.552 + j 17.911 or 18.480/75.7%
Z2 (mé) : 4.552 + j 17.911 or 18.480/75.72
720 (mé) : 2.446 + j 13.061 or 13.288/79.42
TYPE Ik" (k&) iDC (kA) ip(kA) Ik"E (kA) R/X
LLL-E 14.996 0.000 31.428 0.000 0.2542
L-E 16.552 0.000 35.167 16.552 0.2363
L-L 12.987 0.000 27.130 0.000 0.2542
LL-E 16.213 0.000 34.242 18.461 0.2425
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*FAULT BUS: PN-5330001A Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.4252
Z1(&): 0.419 + j 0.985 or 1.071/67.02
72 (&) : 0.419 + j 0.985 or 1.071/67.0g
Z0 (&) : 0.000 + j 49.766 or 49.766/90.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 7.441 0.000 13.673 0.000 0.4252
L-E 0.479 0.677 1.355 0.479 0.0162
L-L 6.444 0.000 11.790 0.000 0.4252
LL-E 6.564 0.000 11.914 0.238 0.4204
*FAULT BUS: PN-5330002A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1901
Z1 (mé) : 1.896 + j 9.976 or 10.155/79.22
Z2 (mé) : 1.896 + j 9.976 or 10.155/79.2@
Z0 (mé) : 1.326 + j 8.664 or 8.765/81.32
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 27.291 0.000 61.316 0.000 0.1901
L-E 28.599 0.000 64.433 28.599 0.1788
L-L 23.634 0.000 52.613 0.000 0.1901
LL-E 28.290 0.000 63.402 30.036 0.1837
*FAULT BUS: PN-5330002B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eqg): 0.1901
Z1 (mé) : 1.896 + j 9.976 or 10.155/79.22
Z2 (mé) : 1.896 + j 9.976 or 10.155/79.2%
Z0 (mé) : 1.326 + J 8.664 or 8.765/81.32
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 27.290 0.000 61.313 0.000 0.1901
L-E 28.598 0.000 64.430 28.598 0.1789
L-L 23.634 0.000 52.611 0.000 0.1901
LL-E 28.289 0.000 63.398 30.035 0.1837
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*FAULT BUS: PN-5330003A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1870
Z1 (mé) : 1.836 + j 9.819 or 9.989/79.4¢
Z2 (mé) : 1.836 + j 9.819 or 9.989/79.42
Z0 (mé) : 1.288 + j 8.541 or 8.638/81.4g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 27.744 0.000 62.387 0.000 0.1870
L-E 29.058 0.000 65.667 29.058 0.1760
L-L 24.027 0.000 53.662 0.000 0.1870
LL-E 28.744 0.000 64.622 30.498 0.1808
*FAULT BUS: PN-5330003B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1870
Z1 (mé) : 1.836 + j 9.819 or 9.989/79.42
Z2 (mé) : 1.836 + j 9.819 or 9.989/79.42
Z0 (mé) : 1.288 + j 8.542 or 8.638/81.4w
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 27.743 0.000 62.384 0.000 0.1870
L-E 29.057 0.000 65.664 29.057 0.1760
L-L 24.026 0.000 53.659 0.000 0.1870
LL-E 28.743 0.000 64.618 30.497 0.1808
*FAULT BUS: PN-5330004A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1619
Z1 (mé) : 4.591 + j 28.358 or 28.727/80.8%
Z2 (mé) : 4.591 + j 28.358 or 28.727/80.8%
Z0 (mé) : 4.048 + j 27.097 or 27.398/81.5%
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 9.647 0.000 22.263 0.000 0.1619
L-E 9.798 0.000 22.591 9.798 0.1579
L-L 8.355 0.000 19.175 0.000 0.1619
LL-E 9.759 0.000 22.451 9.954 0.1598
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*FAULT BUS: PN-5330004B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2228
Z1 (mé) : 6.254 + j 28.068 or 28.756/77.4%
Z2 (mé) : 6.254 + 3 28.068 or 28.756/77.4%
Z0 (mé) : 5.710 + j 26.808 or 27.409/78.0g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 9.637 0.000 20.854 0.000 0.2228
L-E 9.790 0.000 21.143 9.790 0.2196
L-L 8.346 0.000 17.967 0.000 0.2228
LL-E 9.742 0.000 21.007 9.948 0.2212
*FAULT BUS: PN-533001A Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.4252
Z1(&): 0.419 + j 0.985 or 1.071/67.0g
72 (&) : 0.419 + j 0.985 or 1.071/67.0@
Z0 (&) : 0.000 + j 49.766 or 49.766/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 7.441 0.000 13.673 0.000 0.4252
L-E 0.479 0.677 1.355 0.479 0.0162
L-L 6.444 0.000 11.790 0.000 0.4252
LL-E 6.564 0.000 11.914 0.238 0.4204
*FAULT BUS: PN-533001B kv Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq):
Z1(&): 0.419 + j 0.985 or 1.070/67.0g
72 (&) : 0.419 + j 0.985 or 1.070/67.0@
Z0 (&) : 0.000 + j 49.766 or 49.766/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 7.443 0.000 13.677 0.000 0.4251
L-E 0.479 0.677 1.355 0.479 0.0162
L-L 6.446 0.000 11.794 0.000 0.4251
LL-E 6.566 0.000 11.918 0.238 0.4203
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*FAULT BUS: PN-5334-01 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.3643
Z1(mé) : 9.721 + 3 26.680 or 28.396/70.0g
Z2 (mé) : 9.721 + j 26.680 or 28.396/70.0g
Z0 (mé) : 5.020 + j 22.289 or 22.848/77.3w
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 9.759 0.000 18.668 0.000 0.3643
L-E 10.457 0.000 20.577 10.457 0.3233
L-L 8.452 0.000 16.118 0.000 0.3643
LL-E 10.513 0.000 20.423 11.243 0.3397
*FAULT BUS: PN-6211001A (OSVAP) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u
R/X of Z(eq): 0.0934
z1l(é): 0.068 + j 0.731 or 0.734/84.72
Z2 (&) : 0.068 + j 0.731 or 0.734/84.72
z0 (&) : 0.000 + j 53.921 or 53.921/90.0g
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 10.859 0.000 27.149 0.000 0.0934
L-E 0.443 0.627 1.254 0.443 0.0025
L-L 9.404 0.000 23.415 0.000 0.0934
LL-E 9.515 0.000 23.487 0.220 0.0927
*FAULT BUS: PN-6211001B (OSVAP) Voltage: 13.800 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.0942
z1l(é): 0.070 + j 0.741 or 0.744/84.62
Z2 (&) : 0.070 + j 0.741 or 0.744/84.62
Z0 (&) : 0.000 + j 53.921 or 53.921/90.0g
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 10.707 0.000 26.743 0.000 0.0942
L-E 0.443 0.627 1.254 0.443 0.0025
L-L 9.273 0.000 23.065 0.000 0.0942
LL-E 9.384 0.000 23.138 0.220 0.0935
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*FAULT BUS: PN-6211002A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1427
Z1 (mé) : 1.117 + j 7.826 or 7.906/81.92
Z2 (mé) : 1.117 + j 7.826 or 7.906/81.92
Z0 (mé) : 1.265 + j 8.468 or 8.562/81.5g
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 35.054 0.000 82.505 0.000 0.1427
L-E 34.111 0.000 79.798 34.111 0.1451
L-L 30.358 0.000 71.210 0.000 0.1427
LL-E 34.669 0.000 81.219 33.217 0.1438
*FAULT BUS: PN-6211002B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1435
71 (mé) : 1.224 + j 8.534 or 8.621/81.8g
Z2 (mé) : 1.224 + j 8.534 or 8.621/81.8%
Z0 (mé) : 1.265 + j 8.468 or 8.562/81.5¢
TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 32.144 0.000 75.615 0.000 0.1435
L-E 32.219 0.000 75.341 32.219 0.1454
L-L 27.838 0.000 65.243 0.000 0.1435
LL-E 32.235 0.000 75.464 32.293 0.1445
*FAULT BUS: PN-6211003A Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1940
71 (mé) : 1.609 + j 8.297 or 8.451/79.0g
Z2 (mé) : 1.609 + j 8.297 or 8.451/79.0g
Z0 (mé) : 1.757 + j 8.938 or 9.109/78.92
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 32.792 0.000 72.942 0.000 0.1940
L-E 31.962 0.000 70.793 31.962 0.1949
L-L 28.398 0.000 62.960 0.000 0.1940
LL-E 32.418 0.000 71.840 31.174 0.1944
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*FAULT BUS: PN-6211003B Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.1906
Z1 (mé) : 1.716 + j 9.004 or 9.166/79.22
Z2 (mé) : 1.716 + j 9.004 or 9.166/79.22
Z0 (mé) : 1.757 + j 8.938 or 9.109/78.9¢
TYPE Ik" (kA7) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 30.233 0.000 67.507 0.000 0.1906
L-E 30.296 0.000 67.264 30.296 0.1926
L-L 26.183 0.000 58.252 0.000 0.1906
LL-E 30.315 0.000 67.375 30.360 0.1916
*FAULT BUS: PN-CLUBE Voltage: 0.220 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2180
Z1 (mé) : 0.738 + j 3.386 or 3.466/77.72
72 (mé) : 0.738 + j 3.386 or 3.466/77.72
Z0 (mé) : 0.418 + j 2.738 or 2.770/81.3@
TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 36.650 0.000 79.394 0.000 0.2180
L-E 39.294 0.000 86.640 39.294 0.1992
L-L 31.740 0.000 68.657 0.000 0.2180
LL-E 38.827 0.000 84.951 42.332 0.2067
*FAULT BUS: PN3229 Voltage: 0.480 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2505
71 (mé) : 6.678 + J 26.662 or 27.485/75.92
72 (mé) : 6.678 + j 26.662 or 27.485/75.9%
Z0 (mé) : 5.970 + j 24.385 or 25.105/76.22
TYPE Ik" (kA7) iDC (kA) ip(kAa) Ik"E (kA) R/X
LLL-E 10.083 0.000 21.220 0.000 0.2505
L-E 10.383 0.000 21.800 10.383 0.2487
L-L 8.732 0.000 18.304 0.000 0.2505
LL-E 10.256 0.000 21.519 10.701 0.2495
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*FAULT BUS: QUEIROZ GALVAO Voltage: 0.380 kV Eg. Volt. Source: 1.00 p.

R/X of Z(eq): 0.3240

Z1(mé) : 4.600 + j 14.198 or 14.925/72 .09

Z2 (mé) : 4.600 + j 14.198 or 14.925/72.0g

Z0 (mé) : 1.327 + j 12.212 or 12.284/83.8p

TYPE Ik" (kA) iDC (kA) ip (kA) Ik"E (kA) R/X
LLL-E 14.700 0.000 29.026 0.000 0.3240
L-E 15.689 0.000 32.622 15.689 0.2592
L-L 12.730 0.000 25.039 0.000 0.3240
LL-E 16.104 0.000 32.704 16.749 0.2856

*FAULT BUS: SE-TEBAR 138kV Voltage: 138.000 kV Eg. Volt. Source: 1.00 p.u.
R/X of Z(eq): 0.2525

z1l(é): 2.804 + j 11.104 or 11.453/75.8%

Z2 (&) : 2.804 + 7 11.104 or 11.453/75.8%

70 (é): INFINITE

TYPE Ik" (kA) iDC (kA) ip (kAa) Ik"E (kA7) R/X
LLL-E 6.957 0.000 14.690 0.000 0.2525
L-E 0.000 0.000 0.000 0.000 0.8642
L-L 6.025 0.000 12.606 0.000 0.2525
LL-E 6.025 0.000 12.606 0.817 0.2725
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31 ANEXO Il - AJUSTE DE CHAVES PROVISORIOS PARA RELES SPAJ140C

PROGRAMACAO CHAVES SPAJ140C KO, K1, K2, K3e K4 1- VI e 10 — NI

SGF1 SGF2 SGB SGR1 SGR2 SGR3

1 1x 0 0 0 0 1 1
2 2X 1 0 0 1 0 0
3 4x 0 0 0 0 1 1
4 8X 0 0 0 1 0 0
5 16x 0 0 0 0 1 1
6 32% 1 0 0 1 0 0
7 64x 1 0 0 0 1 1
8 128x 0 0 0 1 0 0

n 99 0 0 170 85 85

32 ANEXO IV — AJUSTE NOS RELES DE SUBTENSAO ANSI 27
eSupervisdo de tensdo 138kV (FASE) SE TEBAR alimentadores

Superviséo de tensao 13,8kV (FASE) 13,8 - 0,115kV

SUBTENSAO 27 TRIP(80%)

SUBTENSAO

92V

TEMPO DEFINIDO

3s

DJ Q1SOBRETENSAO 59 TRIP(10%)

SOBRETENSAO

128 V

INSTANTANEO

1s




