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RELES DE PROTECCION




Protecciones

En toda instalacion eléctrica es fundamental
contar con elementos de proteccion que
deben estar correctamente calibrados.
Mientras no ha falla no deben actuar, pero en
cuanto se produce una falla, deben sacar de
servicio con la mayor celeridad la parte del
sistema con problemas.




Protecciones

Existen protecciones de diferentes tipos, las
mas antiguas son los fusibles.
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Protecciones

Rele electromecanico




Protecciones

Rele electromecanico




Protecciones

Reles electronicos




Protecciones

Reles electronicos




Protecciones

A partir de la invencion de los micro
procesadores y la programacion digital la
potencialidad de los equipos se ha expandido
y los volumenes se han reducido.

Hoy todas las protecciones tienen
comunicacion, que permite transmitir datos,
levantar curvas de respuesta, efc.
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Protecciones

Amperomeétricas
*\/oltimétricas
*de potencia

*de frecuencia
diferenciales

*de impedancia
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PROTECCIONES POR SOBRECORRIENTE




PROTECCIONES ELECTRONICAS
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PROTECCIONES ELECTRONICAS




PROTECCIONES ELECTRONICAS
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PROTECCIONES ELECTRONICAS




INSTALACION DE PROTECCIONES
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INSTALACION DE PROTECCIONES
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PROTECCIONE POR SOBRECORRIENTE TRIFASICO
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TIEMPO INDEPENDIENTE
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TIEMPO DEPENDIENTE
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TIEMPO DEPENDIENTE
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COORDINACION TIEMPO DEPENDIENTE
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COMPARACION DEPENDIENTE/INDEPENDIENTE
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TIEMPO INDEPENDIENTE CON DEPENDIENTE
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TIEMPO DEPENDIENTE — NORMAL INVERSA
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DIRECCIONAL
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DIRECCIONAL - BLOQUES
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DIRECCIONALES - COORDINACION
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DIRECCIONAL EN TRAFOS




Protecciones

Codigos ANSI
50 50P 50N
51 51P 51N
46
87




Protecciones

50-51

50-51

50-51
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SEL-421 Relay

CF

SEL-2600

Phase &
Ground
Distance

Directional
Overcurrent

Out-of-Step
Tripand/ or
Block

Dual Circuit
B

Thermal
Element

HO®®E)

reaker Failure

Instantaneous
Overcurrent

Time-
Overcurrent

Single- /
Three-Pole
Reclosing

Synchronism
Check

OJOJ0]0,

f

Password Separation of
Protection and Automation

Expanded SELocIc® Control
Equations

Event Reports and Oscillography
Sequential Events Recorder
Dual Breaker Condition Monitor
Station Battery Monitor

DNP3 and/or IEC 61850*
High-Accuracy Metering
MIRRORED BITs® Communications
Synchrophasors

Fault Locator

CCVT Transient Overreach and
Load Encroachment Supervision

Remote and Local Control
Switches

Advanced Local Display

* Optional Feature




Protecciones

RESUMEN DE FUNCIONES

4

D
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Software RS485

;" RS485
de ajuste S1 puerto nim.1 : puerto nim.2
Pa’a Soﬁwam mam‘a S1, Para software
Para sistema SCADA de ajuste S1°

7270°

FUNCIONES AUXILIARES

* (SOFT) Cierre sobre falla

+ INT localRemoio

* Rotacion de secuenca

* DATOS INT

+ Cierre en Carga fria

«STT/ST

+ Supervision del arouito de disparo

+ Logea bioqueo

* Esquema Légico Selecivo

* Modo de mantenimiento del relé

+ Confrol remolo en relés de salida

+ Temporizadores awdares
Demanda pico y variable

+ Auto Diagndstico

+ Sincronizacién IRIG-B

MEDICIONES
» Intensidad de fase
* Intensidades directas
e inversas
* Intensidad residual
* Tensidn residual
+ Tension de linea y de fase
* Polencia Activa y Reactva

* Potencia y Energia aparentes

+ Contadores de reenganche

« Contador de operaciones
mecanicas del intemuplor

» Contador de operaciones
eléctricas del interruptor

CARACTERISTICAS
DE REGISTRO

Tis
Proteccidn

Tis*
Medidas

0900006000

ae

: » THD (distorsidn amdnica total)
= Tensidn de linea y de fase
+PolenciaActvay Reactva g 15 Intensidad

y TDD (distorsidn de demanda total)

+ Valores de angulos

hasta el décimo armdnico

= y las sabdas
MEDIDORES" ‘ E’m':"d’wm"‘"b « THD de la Tensién + Posibilidad de inhibir
« Intensidad de fase P + Valores de arménicos la alarma

Ecuaciones Logicas
+ 8 ecuaciones independientes
* Compuertas Y (AND),
NO (NOT) & O(OR)
* 16 pardmetros en cada una
* Resultado en los LED

\Relé de Sobreintensidad Direccional MiCOM P127

* Caracteristicas Opdonales




Protecciones

—
Busbar
52
\x -=— [rip circuit Breaker
—®=| supervision control
Communi- Fault Measuring
cation: recording
PC front port
SCADA port B
RS485 L1 fL2r 113, 1
RS232
Fiber optic Ia I8, Ic, IN

Motor protection

starting t_ime
supervision

LSA2376 eps



Protecciones

Ij] [ﬁlé A‘NSI MiCOM MiCOM MiCOM MiCOM
£ 18 P120 P121 P122 P123
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Protecciones

DEVICE COMMON PROTECTION ELEMENTS

25 Synchrocheck
27/27% Bus/Line Undervcltage
A R 32 Sensitive Directional Power
CLOSE  TRIP 32FF Forward Power
— -» Monitoring 46 MNegative Sequence Time Overcurrent
49 Thermal Image - overload protection

EO‘BF 439 soz'H soz'L 43 4;3 323FP 3;,2 cokcucToR 91PHN 91H.N GTP 51N e‘m 47 Negative Sequence Voltage
50 BF Breaker Failure
SOPH/PL  Phase Instantaneous Overcurrent (High/Low)
SON Neutral Instantaneous Overcurrent
506 510 67G 50G Ground Instantaneous Overcurrent
..- .ll 505G Sensitive Ground Instantanecus Overcurrent
503.3 513.3 5,,.3 nme 50IG Isclated Ground Instantaneous Overcurrent
S1N Meutral Time Owvercurrent
51G Ground Time Owercurrent
._..-- 515G Sensitive Ground Time Owvercurrent
S1PH/V Voltage Restraint Phase Time Overcurrent
59/59K Bus/Line Overvoltage

3 237 s;g VT1FF B;U 810 SQ;IH 592"' SONH/NL  Meutral Overvoltage - High/Low
&67P Phase Directional Overcurrent
F650 Digital Bay Controller 67N Meutral Directional Overcurrent
[r—— 687G Ground Directional Overcurrent
675G Sensitive Ground Directional Overcurrent
81 U/0 Under/Over Frequency

Broken Conductor Detection
VTFF VT Fuse Failure Detection




Protecciones

Functional Block Diagram

~ TRIP
Monitoring i i

Data From/To Remote End Pilot

é (via Communications) Schemes

vy D60 Line Distance Protection System

sox || 27%
\n_/
o 49 Y328
& 500D " 50P(2) 50_202) * 51 (2) L $1_202) L S06F [2) 21P 14 'mmler_zml 68 l 78

FlexElement

50G 2] 2516 (21

Rﬁ\r’#ﬁer Function

21G Ground Distance

21P Phase Distance

25 Synchronism Check

27P Phase Undervoltage

27X Auxiliary Undervoltage

32 Sensitive Reverse Power

49 Thermal Overload

50BF Breaker Failure

50DD Current Disturbance Detector

50G Ground Instantaneous Overcurrent
50N Neutral Instantaneous Overcurrent
50P Phase Instantaneous Overcurrent
50 2 Negative Sequence Instantaneous Overcurrent
51G Ground Time Overcurrent

51N Neutral Time Overcurrent

51P Phase Time Overcurrent

5112 Negative Sequence Time Overcurrent
52 AC Circuit Breaker

59C Compensated Overvoltage

59N Neutral Overvoltage

59pP Phase Overvoltage

59X Auxiliary Overvoltage

59 2 Negative Sequence Overvoltage
67N Neutral Directional Overcurrent
67P Phase Directional Overcurrent

67 2 Negative Sequence Directional Overcurrent
68 Power Swing Blocking

78 Out-of-Step Tripping

79 Automatic Recloser

81U/0 Under /Over Frequency

ROCOF Rate of change of frequency




Protecciones

3 o] o eral s

x T
-0 B SRS TR

n 2%

E
]

451

[E

I
=~ mim

Eadundant
A g

SEEEEEEEEES

[<]
[--]

IEIG-B inpaut




Protecciones

Ordering
FE50 * * * F* G* *
F650 |
B
M
F
A
P
G
b
¥
i
B
C
D
1
2
4
5
0
1
&
3
LO
HI
LOR
HIR

*

Description

Digital bay maonogement device

Baosic disploy 14 x 20 choracters)

Graphical mimic display (240 » 128 pixels)
Rear Serial Communications Board 1

MNone

Redundant R5485

Redundant plestic F.O.

Redundant glass F.O.

Redundant R5485 + remote CAN bus /0 {*)
Redundant plastic F.O. + remote CAN bus 1/ [*)
Redundant glass F.O. + remote CAN bus /0 (%]
Rear Ethernet Communications board 2
10/100 BaseT

10/100 BaseT + 10/100 BoseF

10/100 BoseT + redundant 10/100 BaseF

/O board 1

16 inputs + 8 outputs

8 Inputs, & circuits for circuit supervision, & Outputs + 2 outputs
with circuits for trip current supervision (latching]
32 digital inputs

16 digital inputs + 8 analog

/O board 2

Mone

16 Inputs + & Cutputs

32 digital inputs

16 digital inputs + 8 analog

Auxiliory Voltoge

24-48 vde frange 19.2 - 57.6|

110-250 Vde (remge 88-300120-230 Vac (range 102-264)
Redundant LO

Redundant H

Language

English/English

French/English

Russian/English




Protecciones
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Protecciones
Equipos SIPROTEC 5 y campos de aplicacion

Tipos de equipo

7VEBS 6MD8 7SL87 78J85 7SA82 75L82  7s8J81 7SA82 7KE85  7SS85
7UM85 7SK85 T7SA87 75S85 7UT8 6MD8  7S5A86 7SD82 7SJ82 7SA86 TUM85  7SJ85
I 75J85 7KE85 7sD87 7KES85 7UMBS 7SS85 75J85 75D88  7SJ8S 7SD82 7SKs2  7SJ82

7UT8 6MD8 78J86  TVK87 7VEBS T7KEB5S  785J86 75186  7UT8 7SD86 7SK85  T7SJ81

P—— L 4
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Protecciones
SEL-587 RELAY FUNCTIONS

Overcurrent
Phase
High-Set
Neutral
Neg.-Seq.

Time Overcurrent
* Phase
High-Set
Neutral
Neg.-Seq.

Three-Phase
Current
Differential

Time Overcurrent
* Phase
High-Set
Neutral
Neg.-Seq.

Overcurrent
Phase
High-Set
Neutral
Neg.-Seq.
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