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cQue es un Sobrevoltaje Transitorio?

® Son aumentos momentaneos de muy corta duracion (us-ms) en el voltaje
nominal de alimentacion de un sistema eléctrico. A veces se hace
referencia como picos, sobretensiones o transitorios. Estas sobretensiones
pueden afectar a los cables de alimentacion, datos / cables de teléfono y
cables de instrumentacion, causando algunas perdidas de datos o la
destruccion total de los equipos . Las causas tipicas incluyen: switcheo de
alumbrado fluorescente, actuacion de fusibles, arranque de motores o
grandes cargas y la caida cercana de rayos, este ultimo puede ser
potencialmente el mas peligroso.




:En donde se origina un Sobrevoltaje Transitorio?
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¢Cuales son los costo debido a los sobrevoltajes transitorios?

® Costos millonarios anualmente debido a la perdida y reemplazo
de equipo, mantenimiento, reparaciones y paros de produccion
ocasionados por los sobrevoltajes transitorios en los proceso de
produccion"”

‘Power related problems cost companies over
$80 billion a year”

(Source: Lawrence Berkeley National Laboratory)

‘Industry experts estimate that power
surges cost businesses $26 billion annually
in lost time and equipment repairs and
replacements”

(Source: Insurance Institute for Business & Home Safety)




Formas tipicas de generacion de Sobrevoltajes transitorios

® a) Descargas atmosfericas (Rayos) cercanas al edificio.
acoplamiento resistivo a traves del Sistema de Puesta a Tierra

Por



* b) Descargas atmosféericas (rayos) en el edificio. Por acoplamiento
inductivo a traves del cable de bajada del sistema de pararrayos




®* c) Descargas atmosfericas (rayos) en las lineas electricas de
Acometida. Por acoplamiento capacitivo a traves de los devanados
del transformador de alimentacion.




¢cComo protegernos de los sobrevoltajes transitorios?

® Los Equipos que nos proporcionan proteccion contra los Sobrevoltajes
transitorios son llamados Surge Protective Devices (SPD’s) y estos
equipos contienen componentes eléectricos no lineales de distintas
tecnologias capaces de suprimir estos sobrevoltajes de alta frecuencia,
conduciéndolo a través de una canal de descarga de corriente hacia tierra; y
recuperando sus propiedades de circuito de alta impedancia una vez que el
sobrevoltaje ha sido eliminado y la frecuencia normal del sistema se ha
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® Varistores de Oxido Metalico (MOV's)
® Diodos Zener

® Diodos de avalancha de silicon (SAD’s)
® Rectificadores de selenio

® Tubos de Gas

a) GDT waveform and circuit symbol b) MOV waveform and circuit symbol

A
Volts

c) Suppression diode wave and circuit symbol
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Clamping Voltage

Todos los dispositivos de proteccion contra sobretensiones se activan
cuando el voltaje aplicado se eleva por encima de un determinado nivel .
Esto se conoce como la tension de amarre (Clamping Voltage) y debe
elegirse para que sea mas alta que la tension de la red mas un margen.

MOV Clamping Voltage

N -




¢.Como se selecciona un SPD?

® A) IEEE C62.41, de acuerdo a la Categoria o nivel de exposicion de
capacidad de descarga del SPD en la instalacion electrica.

Remember - Majority of
disturbances come from
within a Facility

(80%)

Service Entrance Distribution Branch Point of Use
ansiEEE ce2.41 1 (Cat) C Cat=B Cat.-B Cat::A
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* B) UL 1449 y NEC, lo han clasificado por el Tipo de ubicacion donde el SDP
puede ser instalado en el sistema eléectrico, de acuerdo a su capacidad de
falla en corto circuito.

® Tipo 1. Conectado de manera permanente Power .
entre el secundario de las lineas de : ]
acometida y el interruptor principal, sin .
necesidad de tener un interruptor de sPo
proteccion especialmente dedicado. Su

principal objetivo es proteger a los niveles de ?

aislamiento de el sistema electrico contra
sobretensiones externas causado por un

rayo o la conmutacion de bancos de ~
capacitores de CFE. - % %

M G .
Service Entrance Load Center




® Tipo 2. Conectado de manera
permanente después del interruptor
principal, preferentemente debe tener
un interruptor de proteccion
especialmente dedicado. Su principal
objetivo es proteger los componentes
electronicos sensibles basados en
microprocesador de las cargas contra de
la energia del residual de rayos, los picos
de sobretension que generen los
motores y otros eventos generados
internamente en el sistema eléctrico.
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* Tipo 3. Conectados en una longitud de conductor minimo de 10 metros (30 pies)
desde el panel de servicio eléctrico al punto de utilizacion. Los ejemplos incluyen

el cargas con cordon y clavija, enchufe directo y tipo de receptaculo SPD
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Type 2 (Type
1 permitted)
Type 1

After service
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Type 3 (Type 1
and 2 permitted)
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feet of conductor
between service
disconnect and
SPD




10m (30 feet)

Type 1 or Category C
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Configuracion de Sistemas Eléctricos de los SPD’s

L L1 L1 L1
L2
r—N N
L2 :
T N L2 L3 16
/6 I—G > G ——G
Single Phase Split Phase 3 Phase Delta 3 Phase Wye

2 Wire + Ground 3 Wire + Ground 3 Wire + Ground 4 Wire + Ground



Modos de Proteccion de los SPD s

® Un modo de Proteccion es una trayectoria de una posible descarga
que sera desviada a:

® L-L, L-N, L-G, N-G

® Dependiendo el sistema de configuracion eléectrica podemos tener varios
modos de supresion.

® La nomenclatura del estandar NEMA requiere que los fabricantes de
supresores expresen sus unidades SPD utilizando kA [ modo

® Muchos fabricantes también expresan en sus fichas técnicas los kA/fase

® El proposito de listar los kA por fase es la de expresar la maxima cantidad
de corriente de descarga que un SPD puede desviar a tierra durante una
descarga en una fase



N-G L-N L-G
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Terminologia de los SPD's

® (MCOV) Maximo Voltaje de Operacion Continua. Es aquel que el supresor
puede soportar para trabajar de manera continua sin danarse, RMS a 60 Hz.

® (In) Corriente Nominal de Descarga. Es la clasificacion dada por UL al SPD que
el fabricante sometio a prueba de stress para determinar su durabilidad.

® Tipo1:20kA

® Tipos 2: 20,100 5 kA

® Tipos 3: 5 kA

® (Iyax) Corriente Maxima de Descarga. Es la Corriente Maxima de supr:
el supresor puede resistir en un solo evento, Describe su durabilic

® (VPR) Clasificacion de Voltaje de Proteccion, Voltage P
Voltaje que limita el supresor en el momento
transitoria.




8/20 current impulse current: Impulse with
a virtual front time' of 8us and a time to half-
value? of 20us.

Clamp Voltage: The peak MOV terminal voltage
measured with an applied 8/20 us pulse of
rated impulse current.

Metal Oxide Varistor (MOV): An electronic
component that is commonly used to divert
excessive current to the ground and/or neutral
lines.

Maximum Continuous Operating Voltage
(MCOV): The maximum rms voltage that may
be continuously applied to the SPD for each
connected mode.

Nominal Discharge Current Rating (I ):

Peak value of the current through the SPD,
selected by the manufacturer from a list of
predetermined values, having a short-circuit
current wave shape of 8/20 us where the SPD
remains functional after 15 surges.

Voltage Protection Rating (VPR): A rating per
UL 1449 4th Edition, signifying the rounded
up average measured limiting voltage of an
SPD when the SPD is subjected to the surge
produced by a 6 kV, 3kA 8/20 us combination
waveform generator.

Short-Circuit Current Rating (SCCR): The
suitability of an SPD for use on an AC power
circuit that is capable of delivering not more
than a declared rms symmetrical current

at a declared voltage during a short circuit
condition.

Surge Protective Device (SPD): A device that
contains at least one nonlinear component and
is listed to limit surge voltages and divert surge
current.

Voltage Protection Level (U ): Maximum
voltage to be expected at the SPD terminal
when subjected to the SPD’s nominal discharge
current (1 ).



®* In. Corriente Nominal de Descarga. Es la Corriente Pico de una
descarga 8/20 us seleccionada por el fabricante a la cual es
probado el supresor durante 15 veces sin llegar a fallar.

* Nominal Discharge Current Ratings — UL 1449
 Type 1 — 10kA or 20kA
« Type 2 — 3kA, S5kA, 10kA or 20kA
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ézeauae“n‘a. STXT240S10A
Nominal Voltage:240/120V 50/60Hz

In:20kA Imax:100 kA SCCR:200kA

_Mode _ AN | LG | L [ NG |
MCOV(VAC) | 180v | 360v  360v | 180v |

VPR 6V, 3kA) 700V 1200V = 1200V | 700V

NEMA TYPE 4X ENCLOSURE
Unlt_es NotCJontain Any Serviceable Parts

~Na
e SPD Type 1 <sp®
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NEMA PRoODUCT LINE FEATURES AND BENEFITS

W @ wons

UL 1449 4™ Edition Listed
CSA C22.2 Listed
Type 1 SPD

Type 1 SPD

®
All devices are Type 1 SPDs making them
suitable for any and all applications from
facility service entrance to individual
equipment point-of-use

o]

A wide range of surge capacities to fit any
and all applications and target markets

Designed with the popular, industry leading,
Mersen patented TPMOV® Technology. The
best performing, most reliable surge
suppression technology on the market

_ NEMA 4X

NEMA 4X enclosure ratings are standard
for all configurations

STX R 480Y 05

[
Simple, easy and clean catalog
numbering selection scheme

Designed with the latest printed circuit
board technologies and components for
optimized footprint, cost and reliability.
Made in Mersen’s Juarez facility

’Ew HE =)

Options addressing the needs of new
and retrofit facility installations

+ LED Status Indicators

+ Surge Counter

+ Disconnect Switch

28 | Surge Protection Morth Amenca — New Product Introduction

mersen



PRODUCT FEATURES AND BENEFITS — STZ (EXTERNAL)

< 450kA . External SPD

Surge Capacity &

Designed to meet the specifications
of the construction bid market but
also suitable for MRO-retrofit

Up to 10 Modes of
Protection

®

L1-N, L2-N, L3-N, L1-G, L2-G, 2 . a
L3-G, L1-12, L1-L3, L2-L3, N-G Option A: Basic
Option B: Standard

®

Option A Includes:
Replaceable SPD Module LED Status Indicators by Phase
® Phase Loss Indication

Field replaceable SPD “brick” to meet
construction specification
requirements

Option B Includes:

LED Status Indicators by Phase
Phase Loss Indication

Remote Dry Contacts

Audible alarm with Silence Button
EMI/RFI Filter

Surge Counter with Reset Button

Rotatable SPD Module

Internal SPD can be rotated 90
degrees depending on cable entry
location

Additional Options
1 5'Year . Disconnect Switch (UL98) thru the

. door handle
Warranty NEMA 4 or NEMA 4X enclosure




GENERAL PRODUCT SPECIFICATIONS

Mounting:
Wiring:
Enclosure:
Flammability-

Operating & Storage Temperature:

CATALOG | SYSTEM

NUMBER

Mounting feet

Wire Lugs for 6-10 AWG copper
MEMA £ or NEMA 4X stainless steel

LL94-EVA

-40°C to +85"C

Relative Humidity Range:
Visual LED End-of-Life Indicator:

Frequency:

MAXIMUM CONTINUCQUS OPERATING

010 95% non-condensing
Green = &7 to 100% Life
Yellow= 34 to 6E% Life
Red = 0to 33% Life
E0-60Hz

VOLTAGE PROTECTION RATING (VPR)

(INCLUDES VOLTAGE AND VOLTAGE (MCOV, U) (UL 1449, 6kA, 3kV)
surFixesw)| CONFIGURATION
STZ2405... | 2407120V Split Phase 20kA 150 150 300 150 700 700 1200 700
STI208Y... | 2087120V 3-Phase WYE 20kA 150 150 300 150 700 700 1200 700
STZ480Y... | 480/277V 3-Phase WYE 20kA 320 320 540 320 1200 1200 2000 1200
STZ2400... | 240V 3-Phase DELTA 20kA 320 &40 1200 2000
STI4800... | 480V 3-Phase DELTA Z0kA 50 1100 1800 anoa
*Part Number Selector [Don't see what you need? Please contact the factony)
STZ 480Y 30 B 1 T
Model Series Voltage and System Surge Capacity Package Enclosure Disconnect
Configuration
b1 2405: 240/120V Split 10: 100 kA A: Basic 1: NEMA 1/12/3R/4 T: UL98 Switch thru the
208Y: 208/ 120V WYE 15: 150 kA LED Status Indicators | X: MEMA 4X door handle
4B0Y: 4B0/277V WYE 20: 200 kA Phase Loss Indication BLAMK: None
2400: 240V DELTA 30: 200 kA : Standard
4B800: 430V DELTA 45: 450 kA LED Status Indicators

Phase Loss Indication
Audible Alarm

Form C Dry Contacts
EMI/RFI Filter

Surge Counter

L prrs s, hllnmbiinn Intorfren (LRI

RATINGS:

Volts (U ): 120-480VAC

Nominal Discharge Current
Rating (1): 20kA

Surge Capacity: 100, 150, 200,
300, 450kA

Short-Circult Current Rating
(SCCR): 200kA

APPROVALS:

ANSI/UL 1449 4th Edition,
Type 1SPD, File E210793

CSA C22.2, Type 1 SPD

ANSI/IEEE C62.41], C62.41.2,
C62.45

UL96A Lightning Protection

RoHS Compliant

@wo @ Hous



PRODUCT FEATURES AND BENEFITS — STXT

200kA

Surge Capacity

Up to 10 Modes of
Protection

L1-N, L2-N, L3-N, L1-G, L2-G,
13-G, 1112, 1.1-1.3; 1 2-1. 3, N-G

)

o

%" threaded female hub and
mounting feet (internal wire lugs)

EMI/RFI Filtering

Cleaner attenuation for finer
protection levels

10-Year

Warranty

LED STATUS AND PHASE LOSS NINCATORS
O = Protectes OFF » Répace

Surge-Trap® XT series

Surge Protective Device

Premium Unit

For customers looking for premium

protection at a lower price compared

to others supplying metal NEMA type

enclosed units

» Target = Individual Equipment and
Service Entrance

This solution does not come pre-
wired. Face-plate is removed and
connections are made by the
customer



PRoODUCT FEATURES AND BENEFITS — STXR

50kA

Surge Capacity

Up to 10 Modes of
Protection

L1-N, L2-N, L3-N, L1-G, L2-G,
L3-G, L1-1.2, L1-L3, L2-L.3, N-G

%" threaded hub with lock
washer. Pre-wired 36" 10AWG

LED and Remote
Status Indicators

Visual LED Status Indicator
Optional Audible Alarm and Dry
Contact (NO/NC)

5-Year

Warranty

surge-Trap” XR series
Surge Protective Device
LED St indeato’

ON = Protectos
OFF = Reploce

Fochnohogy

#1 Seller
(Basic Unit)

The most cost effective solution for

customers looking for UL certification,

up to 10 modes of protection, all

voltage and system configurations

and remote indication

» Target = Individual Equipment

» The eventual replacement for
STT2 and STT4X

Optional mounting bracket
(no longer included with product)



NEMA SURGE PROTECTIVE DEVICE LINE

Series STXH STXR STZ (Internal) | STZ (External)
-~ =
Image 'E
| o
Surge Rating 50kA 50kA = 200kA < 450kA
Modes of
. 3 10 10 10 10 10
Protection
Replaceable No No No No Yes Yes
Module
@ NEMA 4X & NEMA 4X & NEMA 4X @ NEMA 4X @ LED indicator & LED indicator
@ LED indicator @ LED indicator @ LED indicator & LED indicator ] F’h_asg loss ] F’h_ase loss
m Phase loss m Phase loss monitoring monitoring
monitoring monitoring a EMI/ RFl filtering a EMI / RFI filtening
Standard a EMI/RFI a Dry contact & a Dry contact &
Features filtering audible alarm audible alarm
@ Surge Counter & Surge Counter
@ Stand-alone brick & Stand-alone brick
option option
Obti | @ Dry contact & & Dry contact & m Dry contact & m NEMA a NEMA
puona audible alarm audible alarm audible alarm 1/12/3R/4/4X 1/12/3R/4/4X
Features @ Disconnect switch | m Disconnect switch
Price $ $ $$ $3% $99% 59559
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