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METODO GRAFICO

* Definir tipo de red.

*Solicitar curvas al OR.

*Recolectar informacion (curvas, Uz,...

*Calcular Icoci..
*Plantillar.
*Calcular tiempos.

*Registrar.
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Moulded Case Circuit Breakers
16-2500 Amperes for IEC 60947-2 Applications

Cutler-Hammer Frame Sizes K through L

Cutler-Hammer

February 2001

Time-Current Curves

Tripping Characteristics

The operating values specified for the
inverse time overcurrent releases
(thermal overload releases, “a”
releases) are mean values of the
scatter bands of all setting ranges
from the cold state and with uniform
current loading of the conducting
paths.

The tripping characteristics of the
instantaneous (electromagnetic)
short circuit releases (“n” releases)
are based on the rated phase current
1, which in the case of circuit break-
ers with adjustable thermal overload
releases is also the upper value of
the setting range. With a lower set-
ting current, a correspondingly
higher multiple is obtained for the
operating current of the “n” rel

Type KW

Tripping characteristics of KW
circuit breakers for plant protection,
ley = 100 kA, “n” release adjustable

Type LW

Tripping characteristics of LW circuit
breakers for plant protection, |, =
45/70 kA, “n" release adjustable
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CURVAS DE LOS FUSIBLES DE RESPALDO ELSP 2

CUNNENT IN AMPENES
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CARTUCHOS FUSIBLES NH (APR) INDUSTRIALES
CARTOUCHES FUSIBLES NH (HPC) INDUSTRIELS
NH CARTRIDGE FUSES (HRC)
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CORRIENTE DE CORTOCIRCUITO

Z= Impedancia del transformador

2= Imped%ncia la linea
L
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VALORES TIPICOS DE LAS IMPEDANCIAS DE CORTOCIRCUITO
POTENCIA KVA MZ %
30 2,8
45 2,8
75 3,0--3,5
112,5 3,0--3,5
150 4,0
225 4,0
300 4,5
400 4,5
500 5
630 5,0
750 5,0
800 5,0
1000 5,0
1250 6,0
1600 6,0
2000 6,0
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CoUsisA -CODENSA-
Mucho mas que energia
Bogota, D.C., octubre 4 de 2002
: 4 pg PP i
Ber o A CODENSA 9

Ingeniel 0 CALLE 83

- WA

71119 S n
Asunto : Circuito J-AMARILLO; factibilidad 561880 g-0000 1 e

En respuesta a su comunicacién 1-0000213785, relacionada con el asunto y en
concordancia con lo dispuesto en la RESOLUCION CREG 070 de junio de 1998, numeral
4.3.3, PROTECCIONES, a continuacién presentamos los requerimientos para elanorar el
estudio de coordinacion de protecciones:

CODENSA S.A. ESP, entregara caracteristicas y curvas de las protecciones dal circuito
alimentador:

SUBESTACION TIBABUYES
PROTECCION RCT'S MARCA TIPO CARACTERISTICA TAP TIME INSTAN
DIAL TANEO
FASE 80 M.G. ITG7415 EXTREMELY INVERSE & 0.1 25
TIERRA 80 M.G.  ITG74% EXTREMELY INVERSE 0.5 0.1 5

Con esta documentacion y la pertinente al transformador de MT/BT, relacionada con st
impedancia de cortocircuito podran elaborarse las memorias de calcule y el estudio de
ceordinacién de protecciones que involucre los dispositivos utilizados tanto en media
como en baja tensién y cumpla con los margenes de tiempo considerados =n el standard ‘

242 de la IEEE, capitulo 14, pagina 529, de tal manera que se iogre una adecuada
coordinacion con las protecciones existentes en la subestacion de CODENSA S.A. ESP.

Los tiempos alcanzados con los dispositivos de proteccion instalados en cada uno de los
nodos en estudio, deberan permitir el suficiente margen con el fin de evitar salidas no
deseadas el alimentador de la subestacion CODENSA S.A. ESP, por fallas aguas abajo.

El diagrama de | vs. t, contemplara las curvas de las protecciones en B.7. y M7 del punto
de conexion y las existentes en el alimentador, todas referidas a un mismo nivel de
tension.

Para mayor informacién y/o cualquier aclaracién, faver comunicarse con el Ingeniero
César Augusto Rincén, jefe del departamento de protecciones, al teléfono 3242034 —
3242151.

Atentamente,

Edificio Corporativo
Carrera 13A No. 93-66
Tel: (57-1) - 6016060
Fax: (57-1)- 6015912
Santa Fe de Bogota, DC
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AMEITEEE
OVERCUREENT COORITHMATION B Bd2-1966

ouely, whichever is the lower value of current. The interval consists of the
follpwing components:

eircuit breaker opening time (5 cyvclea) 0.08 s

relay overtravel 0.10 &

gafety factor for CT uuu*auun.uuiﬂgmﬁmetc 022 s

This safety fector may be decreased by field tegting nlm to eliminats uttmi:
errors. This involves calibrating the rele 1
time dials to achieve specific operating

A 0355 margin is widely used
and extremely inverse tipeGve st relays.

When solid-state paldye areumd, overtravel is eliminated and the time may be

priiount included for overtravel. For gystems using induction disk

deCrease of the time interval may be made by employing an overcurrent

with a special high-dropout instantaneous element set at approximately

it a-mm pickup as the time element with its contact wired in seriea with the

main relay contact. This eliminates overtravel in the relay so equipped. The time

interval often used on carefully calibrated aystems with high-dropout instantane-
oue relays is 0.25 &,

When coordinating reluys with downstream fuses, the circuil opening time
does ot exist for the fuse and the interval may be reduced accordingly. The total
clearing time of the fuse should be uaed for coordination purposes. The time
margin between the fuse total clearing curve and the upstream relay curve could
be as low as 0.1 & where clearing times below 1 & are invelved.

When low-voltage circuit breakers eguipped with direct-acting trip units are
coordinated with relaved circuit breakers, the coordination time interval is
usually regarded ae 0.3 5. This interval may be decreased to g shorter ime as
explained previously for relav-to-relay coordination.

When coordinating eircuit breakers equipped with direct-acting trip units, the
characteristic curves should not everlap. In general only a slight separation is
planned between the different characteristic curves, This leck of a specified Ltime
margin i3 explained by the incorporation of all the variables plus the circuit
breaker operating times for these deviees within the band of the device character-

14.23 Delta-Wye Transformers. When protecting a delta—wye transform-
er, an additional 18% current margin over margins mentioned in 14.2.2 should be
used between the primary and secondary protective device characteristic curves,
This helps maintain selectivity for secondary phase-to-phase faults since the
per-unit primary current in one phase for thia type of fault is 16% greater than
the per-unit secondary current which flows for a secondary three-phase fault,
This is illustrated in Fig 234 and 14.5.2.

1424 Lownd Flow Currents. In addition to short-cirenit and voltage drop
studies, a load flow study can be made to determine the normal and emergency
load curents at each load center and through each branch circuit. The lead
current data is used to establish cable, equipment, and protective device
continuous ratings. Such data are valuable when setting protective devices to
protect both the equipment and the installed cable.

feld. taﬂ-ed systemns emploving very inverse

529
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EJEMPLO

Hacer la coordinacién de protecciones de la siguiente
topologia de conexion red:

Un transformador de 255 KVA tipo pedestal, con un
totalizador en BT de 630 A que esta unido a una celda
de la subestacion “Tibabuyes 115 KV” en Bogota

Diagrama Unifilar:

Totalizador 630A
A I
}7 A~ RN
T\ N
\
Conectores tipo codo  Seccionador Fusibles Bay-o-net + limitador  Parte activa
CAPACIDAD FUSIBLES
(kVA) TIPO LIMITADOR
BAYONETA DE
CORRIENTE
45 6A 40A
75 10A 40A
112.5 10A 40A
150 15A 50A
225 25A 80A
300 25A 80A
400 40A 100A
500 40A 100A
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-PROCOR

CODENSA S.A. E.5.P.

Voitaje Nominal(kV): 11.4
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COORDINACION DE PROTECCIONES

OBRA: Ciudadela colsubsidio Manzana 33 "los Tulipanes"
DIRECCION CRA 118 N” 89B-35
FACTIBILIDAD 723827 DE MARZO 01 DE 2004

CALCULO DE LA CORRIENTE DE CORTOCIRCUITO
Zt= (Zt%*E**10)/KVA

Zt=(4.0(0.208)*10)/300 = 0.00577
lcc=E[SQR(3)*Zt] = 20819 A
lec(primaria)=E/SQR(3)*Zt*/a = 380 A

TRANSFORMADOR DE 225 KVA

DESCRIPCION Corriente ( A)
Tension 208 vca Tension 11400vca

Corriente nominal 625 11.40
Uz | 0.026 0.04
Maxima corriente de cortocircuito 20819 380
Curva de proteccion DPX 1250
Amperios nominales 850 114
Relacién lcc/inom. proteccion 24.49 0.45
Tiempo de disparo ( milisegundos) s} 60
Datos de la curva de CODENSA de coordinacén de protecciones

Factibilidad Circuito Curva de fase(11.4kv)
lcc(A) Tiempo en {ms)
723827 JUAN AMARILLO 380 >10seg.

De acuerdo con lo anterior:

Tiempo de disparo

(ms)
Curva CODENSA de fase >10 seg
Breaker de 1250A LG 1250 A 6
Fusible bay-o-net sensing link 25A 60
Fusible de respaldo ELSP limitador de corriente 80 A 200

Primero operara el Breaker de baja tension 1250A a 208v a los 6 ms, después el fusible de

de 11400v bay-o-net a los 60 ms y luego el fusible de respaldo a los 200ms

slava@GMAIL.COM
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