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CAUTION: The relay contains devices
sensitive to electrostatic discharge (ESD).
When working on the relay with front or top
cover removed, work surfaces and personnel
must be properly grounded or equipment
damage may result.

CAUTION: There is danger of explosion if
the battery is incorrectly replaced. Replace
only with Ray-O-Vac® no. BR2335 or
equivalent recommended by manufacturer.
Dispose of used batteries according to the
manufacturer’s instructions.

CAUTION: Automated clearing of the event
buffer should be limited to reduce the
possibility of wearing out the nonvolatile
memory. Limit automated HIS C commands
to once per week or less.

CAUTION: Automated clearing of the SER
buffer should be limited to reduce the
possibility of wearing out the nonvolatile
memory. Limit automated SER C commands
to once per week or less.

CAUTION: Automated clearing of the
breaker report should be limited to reduce the
possibility of wearing out the nonvolatile
memory. Limit automated BRE C commands
to once per week or less.

WARNING: This device is shipped with
default passwords. Default passwords should
be changed to private passwords at
installation. Failure to change each default
password to a private password may allow
unauthorized access. SEL shall not be
responsible for any damage resulting from
unauthorized access.

DANGER: Removal of this front panel
exposes circuitry which may cause electrical
shock that can result in injury or death.
DANGER: Contact with instrument terminals
may cause electrical shock which can result in
injury or death.
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ATTENTION: Le relais contient des pieces sensibles aux
décharges électrostatiques (DES). Quand on travaille sur le
relais avec le panneau avant ou du dessus enlevé, les
surfaces de travail et le personnel doivent étre mis a la terre
convenablement pour éviter les dommages a I'équipement.

ATTENTION: Ily a un danger d’explosion si la pile
électrique n’est pas correctement remplacée. Utiliser
exclusivement Ray-O-Vac® No. BR2335 ou un équivalent
recommandé par le fabricant. Se débarrasser des piles
usagées suivant les instructions du fabricant.

ATTENTION: Le nombre de suppressions automatiques
de I’information sur les événements devrait étre réduit afin
de ne pas user la mémoire non-volatile. Limiter la
commande automatique HIS C & une opération par semaine
ou moins.

ATTENTION: Le nombre de suppressions automatiques
de I’information sur les SER devrait étre réduit afin de ne
pas user la mémoire non-volatile. Limiter la commande
automatique SER C a une opération par semaine ou moins.

ATTENTION: Le nombre de suppressions automatiques
des rapports sur le disjoncteur devrait étre réduit afin de ne
pas user la mémoire non-volatile. Limiter la commande
automatique BRE C a une opération par semaine ou moins.

AVERTISSEMENT: Cet équipement est expédié avec des
mots de passe par défaut. A l'installation, les mots de passe
par défaut devront étre changés pour des mots de passe
confidentiels. Dans le cas contraire, un acces non-autorisé a
I'équipement pourrait étre possible. SEL décline toute
responsabilité pour tout dommage résultant de cet acces
non-autorisé.

DANGER: Le retrait du panneau avant expose a la
circuiterie qui pourrait étre la source de chocs électriques
pouvant entrainer des blessures ou la mort.

DANGER: Le contact avec les bornes de I' instrument peut
causer un choc électrique pouvant entrainer des blessures ou
la mort.

The software (firmware), schematic drawings, relay commands, and relay messages are copyright protected by the United States
Copyright Law and International Treaty provisions. All rights are reserved.

You may not copy, alter, disassemble, or reverse-engineer the software. You may not provide the software to any third party.
All brand or product names appearing in this document are the trademark or registered trademark of their respective holders.

Schweitzer Engineering Laboratories, SELOGIC, Connectorized, Job Done, SEL-PROFILE, and are registered trademarks of

Schweitzer Engineering Laboratories.

The English language manual is the only approved SEL manual.
Copyright © SEL 1998, 1999, 2000, 2001 (All rights reserved) Printed in USA.
This product is covered by U.S. Patent Numbers: 5,041,737; 5,157,575; 5,317,472; 5,479,315; and 5,914,663 and U.S. Patent(s) Pending.

This product is covered by the standard SEL 10-year warranty. For warranty details, visit www.selinc.com or contact your customer

service representative.




MANUAL CHANGE INFORMATION

The date code at the bottom of each page of this manual reflects the creation or revision date.
Date codes are changed only on pages that have been revised and any following pages affected
by the revisions (i.e., pagination). If significant revisions are made to a section, the date code on
all pages of the section will be changed to reflect the revision date.

Each time revisions are made, both the main table of contents and the affected individual section
table of contents are regenerated and the date code is changed to reflect the revision date.

Changes in this manual to date are summarized below (most recent revisions listed at top).

Revision

Summary of Revisions
Date y

The Manual Change Information section has been created to begin a record of revisions to
this manual. All changes will be recorded in this Summary of Revisions table.

20010731 Reissued entire manual.

Corrected cross-references throughout to match section name changes and
reordered information.

Section 1: combined with previous Section 3: Specifications; changed name to
Section 1: Introduction and Specifications; removed information regarding
manual fonts, formatting, and objective reading.

Section 3: replaced and renamed to Section 3: Breaker Logic, which includes
Protection Logic and Breaker Alarm Logic from previous Section 4: Relay
Logic and all of previous Section 5: Breaker Failure Applications; reordered
and edited text; added discussion of setting UBLOG, added setting ranges.

Section 4: replaced and renamed to Section 4: Close Logic, which retains
Control Logic from previous Section 4: Relay Logic and all of previous Section
6: Control Relay Applications; reordered and edited text; added a number of
figures and modified others.

Section 5: replaced and renamed to Section 5: Control Logic, which contains
all but Protection Logic, Control Logic, Event Report Trigger, and Breaker
Alarm Logic subsections from previous Section 4: Relay Logic.

Section 6: moved to new Section 4: Close Logic; replaced and renamed to
Section 6: Metering and Monitoring, which contains Breaker Monitor Report,
Breaker Resistor Thermal Report, Metering Report, Status Report, and Relay
Word Bit Report subsections from previous Section 7: Data Recording
Application; dropped the word “Report” from these subsection titles and
changed subsection Status Report to Status Monitor.
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Revision
Date

Summary of Revisions

20010731
(continued)

Section 7: moved all but Breaker Monitor Report, Breaker Resistor Thermal
Report, Metering Report, Status Report, and Relay Word Bit Report to new
Section 10: Event Reports and SER, replaced and renamed to Section 7:
Setting the Relay, which contains previous Section 8: Settings; removed
Overview and added Introduction.

Section 8: replaced and renamed to Section 8: Serial Port Communications
and Commands, which contains previous Section 9: Serial Port
Communications.

Section 9: replaced and renamed to Section 9: Front-Panel Interface, which
contains previous Section 10: Front-Panel Interface.

Section 10: replaced and renamed to Section 10: Event Reports and SER,
which contains all but Breaker Monitor Report, Breaker Resistor Thermal
Report, Metering Report, Status Report, and Relay Word Bit Report from
previous Section 7: Data Recording Applications.

20010420

Reverse of the title page: added cautions, warnings, and dangers in English and
French.

Section 1: made typographical corrections.

Section 2: inserted updated dimension, panel-mount cutout, front- and rear-
panel drawings; merged drawings and information from Appendix G: Optional
I/0 Board Specifications into this section; added a caution about replacing the
clock battery.

Section 3: updated specifications.

Section 4: reordered some subsections; clarified Limitations of SELOGIC®
Control Equations; corrected Figure 4.53 and Figure 4.54.

Section 6: changed two cross references from Appendix G: Optional I/0 Board
Specifications to Section 2: Installation.

Section 8: reordered tables that list the SET settings so they appear in the same
order as in the Settings Sheets; added SORMS setting under Fault Current
Logic Settings in Table 8.2; added Breaker Monitor Settings in Table 8.3;
added the Distributed Network Protocol (DNP) 3.00 Level 2 Slave settings in
the SET P Settings of the Settings Sheets.

Section 9: added information about DNP; made text changes throughout the
section to advise the user to change default passwords to private, strong
passwords at installation; updated Figure 9.2: Access Level Relationships.

Section 11: made typographical corrections.

il
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Revsiun Summary of Revisions
Date
20010420 | Appendix A: added firmware that provides the DNP protocol in the SEL.-352-2
(continued) | Relay and makes various corrections; added firmware version that does not
support DNP but makes various corrections in the SEL-352-2 Relay.

Appendix B: added Help screen capture.

Appendix D: added DNP information to A5CO Relay Definition Block.

Appendix E: corrected formatting error.

Appendix G:

e Renamed appendix Appendix G: Distributed Network Protocol (DNP) 3.00.

e Moved text and drawings about Optional I/O Boards Specifications to
Section 2: Installation.

e Added text and tables explaining DNP 3.00.

Quick Reference:

Deleted Relay Word, Front-Panel Operation Map and Event Report Columns.

20000630 | Title page:

e Added U. S. Patent Number 5,041,737 to the reverse of the page.

Section 1:

e Updated the section, including adding a new functional diagram (page 1-
10).

Section 5:

e Updated the section, including adding Figure 5.3 (page 5-3) and replacing
previous Figures 5.5 through 5.9 with Figures 5.6 through 5.10 (pages 5-8
through 5-12).

Section 7:

e Made typographical corrections.

e Added cautionary notes about clearing the event report buffer (page 7-16)
and clearing the Sequential Events Recorder Report (page 7-18).

Section 8 and Settings Sheets:

e Moved Report Settings (SET R) from the end of the Settings Sheets to the
beginning of the Settings Sheets and added explanatory text about setting
aliases.

Section 9:

e Made typographical corrections.

e Added note about taking care when powering down the relay after changing
the date (page 9-21) or time (page 9-44).

e Added note about making Sequential Events Recorder settings with care
(page 9-36).

Appendix A:

e Reformatted the appendix and added firmware SEL.-352-1-R103 and
SEL-352-2-R101 which support a battery-backed clock hardware change.
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Revision
Date

Summary of Revisions

20000131

Corrected formatting errors in the table of contents for Section 7: Data
Recording Applications and Section 10: Front-Panel Interface.

20000118

Reissued entire manual to add SEL-352-2 Relay firmware option.
Added model variation information to Section 1:Introduction.
Added panel mount figure to Section 2: Installation.

Added SEL-352-2 Relay information to Section 3: Specifications, Section 5:
Breaker Failure Applications, Section 7: Data Recording Applications,
Section 8: Settings, Section 9: Serial Port Communications, Appendix E:
Compressed ASCII Commands, and Appendix F: Relay Word.

Added 110 Vdc level-sensitive input option to Section 3: Specifications and
Appendix G: Optional 1/0 Board Specifications.

20000104

Appendix A:
e Added Firmware Version SEL-352-1-R102.

990623

Section 3:

e Changed voltage in 59V Setting Range.
Section 4:

e Corrected Figures 4.21 and 4.38.

e Made editorial/typographical corrections.
Section 8:

e Added SET T Command Settings.
e Improved Settings Sheets.

Appendix A:
e Added Firmware Version SEL-352-1-R101.

990224

Section 2:
e Updated Figure 2.10.
e Updated information in Circuit Board Connections subsection.

e Updated information in General Specifications subsection in Section 3:
Specifications.

Appendix G:
e Added Figure G.7 and renumbered figures that followed.
e Added Figure G.18.

e Updated Figure G.3, Figure G.6, Figure G.10, Figure G.13, Figure G.14,
and Figure G.17.

e Added clarifying notes after Figure G.5 and Figure G.16.

iv
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Revision
Date

Summary of Revisions

981030

In Section 2: Installation updated Figure 2.1: SEL-352-1 Relay Dimensions,
Panel Cutout, and Drill Plan and Figure 2.5: SEL-352-1 Connectorized ™
Rear Panel (Model 03521Y) to document new current shorting connectors for
Connectorized models.

Update model numbers and correct formatting throughout manual.

980617

Update manual to include hardware changes. Model 03521J, a new 3U, one I/O
board, Connectorized version has been created, employing plug-in connectors
for relay power, ac analog inputs, and dc control inputs/outputs.

980102

New manual for SEL-352-1 Relay was created from last revision of SEL-352
Relay, dated 970820. The SEL-352-1 Relay will replace the SEL-352 Relay as
the standard relay offering.

Performance enhancements installed to create the 352-1 version are as follows:

1. Subsidence current detection logic, to shorten the dropout time of
overcurrent elements.

2. Programmable Display Points and Local Bits, to improve front-
panel displays and functionality.

3. Nonvolatile Latch Bits for SELOGIC control equations, to maintain
bit status when relay is powered down.

4. Threshold compare capability for SELOGIC control equations, to add
magnitude comparisons to the normal Boolean-like logic
expressions.

5. Remote Bit control via the CON n serial port command.
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SECTION 1: INTRODUCTION AND SPECIFICATIONS

INTRODUCTION

The SEL-352 Relay is a single- or three-pole breaker failure detection, breaker control, and data
recording device. Each of the protection schemes is implemented in SELOGIC” control equations,
giving relay engineers unparalleled flexibility in adapting the relay to their needs. The relay
provides classical overcurrent-based breaker failure protection for a wide variety of breaker
arrangements. Additionally, protection is provided for circuit breaker trip and close resistors, for
current through an open breaker, and for breaker flashover.

Logic to control the closing of the circuit breaker is also included. Additional features include
metering, sequential events reporting, digital fault recording, remote setting capabilities, breaker
operating time monitors, energy interruption monitors, and breaker resistor thermal protection.
Simple hardware design and efficient digital signal processing provide reliability. Extensive self-
testing and communication capabilities enhance availability.

Figure 1.1 shows a single-phase diagram of the ac connections. All nine connections are not
required for most relay functions.

MOD

b 57 )

N Y I -

DWG: M35621002

Figure 1.1: Single-Phase Diagram of AC Inputs to the Relay

INSTRUCTION MANUAL OVERVIEW

This instruction manual applies to the SEL-352 Relay. If you are unfamiliar with this relay, we
suggest that you read the following sections in the outlined order.

Section 1: Introduction and Specifications for an introduction, instruction manual overview,
relay functional overview, and specifications.

Section 3: Breaker Logic to learn about predefined SEL-352 Relay logic schemes that provide
protection against several types of circuit breaker failure.

Section 4: Close Logic to understand use of the SEL-352 Relay in implementing automatic and
manual circuit breaker closing.

Date Code 20010731 Introduction and Specifications 1-1
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Section 5: Control Logic to understand inputs, the Relay Word, outputs, and logic. Use this
section to understand the settings necessary for implementing your logic.

Section 7: Setting the Relay to understand settings not described in Section 3 through Section 6,
for default settings, and for settings sheets.

Section 8: Serial Port Communications and Commands for a description of the serial port
commands used to set the relay for control, obtain target information, and obtain metering
information, etc.

Section 9: Front-Panel Interface for a description of how to perform the serial port commands
from the front panel.

Section 6: Metering and Monitoring to learn how to retrieve operations data such as metering,
dc battery monitor, breaker monitor, and relay status.

Section 10: Event Reports and SER for a description of event report and sequential events report
generation, event report formats, sequential event reports, and report interpretation.

Section 2: Installation to learn how to configure, install, and wire your relay.

Section 11: Testing and Troubleshooting for test procedures and a troubleshooting guide. You
can use this section as a tutorial to check your understanding of relay operation.

Introduction and Specifications Date Code 20010731
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RELAY FUNCTIONS

Lo | SEL352Relay )

for3 Undervoltage Overvoltage
« Phase

RMS Overcurrent Current Breaker Insertion Voltage
Overcurrent  * Phase Unbalance ~ Overpower  Resistor  Differential
52 + Ground Thermal
Motor
Operated @ 25
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............................................................

i2061 20010205

Figure 1.2: Functional Overview

Breaker Failure Detection

The SEL-352 Relay has five fault current-driven breaker failure detection schemes, including one
specifically designed for ring-bus or breaker-and-a-half applications. Tailor the relay to your
circuit breaker failure detection requirements by selecting the most appropriate scheme or use
SELOGIC control equations to implement your own scheme.

The relay detects failures to interrupt fault, load, or line-charging current. It also detects failure
of breaker poles to complete a close sequence and can detect open breaker flashover failures. If
trip or close resistors remain in service after an operation, the relay detects this failure using a
thermal model.

Date Code 20010731 Introduction and Specifications 1-3
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Independent phase current detectors, protection logic, and timers make the relay easy to apply on
both simple systems and more complicated breaker arrangements such as single-pole trip
installations.

The SEL-352 Relay stores summaries of the last 512 breaker operations in nonvolatile memory.
Event type, maximum current, mechanical and electrical operating times, and breaker energy are
stored along with the date and time of operation. Using this breaker history, you can monitor
breaker wear and effectively schedule routine breaker maintenance.

When a motor-operated disconnect switch (MOD) is used with the protected breaker, the
SEL-352 Relay can trip the MOD to isolate the failed breaker when phase current drops below a
value the user can set. When an MOD is not installed, use the MOD logic to indicate a “Safe to
Disconnect” condition to personnel.

The relay also includes SELOGIC control equations, which allow you to configure the
programmable outputs to operate when any of the protective elements pick up. You can
implement complete application-specific protective schemes with a minimum of wiring and panel
space. SELOGIC control equations also simplify relay testing.

Control Features

Control logic provides flexibility for closing and tripping. For minimal breaker wear, the
SEL-352 Relay can be used to close the breaker at an optimum time. Close using a simple pole-
staggered close or use complete control by monitoring synchronism, trapped charge polarity, and
zero crossings. Control breaker tripping through lockout and reset conditions, instantaneous
retripping, and time-delayed retripping.

Use the flexible SELOGIC control equations to create your own recloser, implement manual
closing supervision, and/or change existing control logic to meet your needs.

Data Recording

A wide range of user-selectable events trigger the sequential events recording (SER) and digital
fault recording (DFR) functions, including any input or output assertion. Breaker Failure Trip
(86BFT) output assertion automatically generates a DFR record, and you can set the relay to
trigger an event for CLOSE or TRIP input assertions. This ensures a record of every normal
circuit breaker operation as well as every circuit breaker failure.

The recorded data contain all information needed to determine the cause of relay and breaker
operations. The data collected include current through the circuit breaker, voltage on both sides
of the circuit breaker, input, output, and relay element data. Parameters such as event type, relay
response time, circuit breaker operation time, currents, voltages, and breaker power dissipation
appear directly in the breaker monitor report or can be calculated from the data stored. All event
reports are time-tagged by a self-contained clock/calendar.

Additional Features

Additional features make the SEL-352 Relay reliable and economical. The communication
functions provide remote and local examination of a wide range of data, including the voltages
and currents presented to the instrument, relay settings, history of events, breaker alarms,
sequential events, and self-test status data. You can enter and modify relay settings remotely; you
can also control all outputs via the communications channel.

Introduction and Specifications Date Code 20010731
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A three-level password scheme protects settings and circuit breaker control. The SEL-352 Relay
monitors password execution and closes the ALARM contact output to indicate possible
unauthorized access. The relay requires no special communications software. Access the relay
with a dumb terminal, printing terminal, or computer with serial port and terminal emulation
software.

MoDEL OPTIONS

SEL-352-1 Relay

The SEL-352-1 Relay has provided sophisticated and reliable service for many years. It
continues to satisfy the needs of most of our customers. However, we recommend using the
SEL-352-2 Relay for new designs because of the additional features it provides.

SEL-352-2 Relay

The SEL-352-2 Relay provides the following additional features:

e Overcurrent elements for detecting RMS overcurrent conditions on a per-pole or three-
phase basis (50R, 50RA, 50RB, and 50RC).

e Percent Wear function for estimating the amount of breaker contact wear per pole.

e BREAKER W command for preloading the number of operations, total current, total
energy, and percent wear fields in the operation summary on a per-pole basis.

e Optional Distributed Network Protocol (DNP) 3.00 Level 2 Slave communications
protocol.

Conventional Terminal Blocks

This model includes hardware that supports three current inputs, six voltage inputs, six
optoisolated inputs, seven programmable output contacts, one alarm contact, three EIA-232 ports,
one EIA-485 port, and IRIG-B time code. It uses terminal blocks that support #6 ring terminals.
This robust package meets or exceeds numerous industry standard type tests.

This relay is available in a 3.50" (2U), 5.25" (3U), or 7.00" (4U) rack-mount package or 4.9",
6.65", or 8.40" panel-mount package. Additional optoisolated inputs and programmable output
contacts are available with the larger packages.

Plug-In Connectors (Connectorized®)

This model includes hardware that supports all of the features of the conventional terminal blocks
model. It differs in that it uses plug-in connectors instead of terminal blocks. In addition, it
provides

e Quick connect/release hardware for rear-panel terminals.
e Level-sensitive optoisolated inputs.

This robust package meets or exceeds numerous industry standard type tests. It is available in a
5.25" (3U) rack-mount package or a 4.9" panel-mount package.

Date Code 20010731 Introduction and Specifications 1-5
SEL-352-1, -2 Instruction Manual



Interface Boards

For more information about available interface boards, see Section 2: Installation.

SIGNAL PROCESSING SPECIFICATIONS

Analog
Data Acquisition: -3dB cutoff at 1200 Hz, 64 samples per cycle, see Figure 1.3.

SEL-352 Analog Low Pass Filter
110

100 o —

\\\f\ci Hz
90 60 Hz \\
\\i N 3dB Attenuation Point

. RN

Analog Channel Gain in % of Input

/
SN
60
50 \\ \\\\ \\
40 \’\:
3OO 5 10 15 20 25 30 35
Harmonic
DWG: M35621007
Correction | Correction Correction | Correction
Harmonic Factor Factor Harmonic Factor Factor
(60 Hz) (50 Hz) (60 Hz) (50 Hz)
Fundamental 1 1 20" 1.42 1.21
through 8" 21" 1.50 1.25
9" 1.01 1 22 1.59 1.30
10" 1.02 1.01 23" 1.68 1.36
" 1.03 1.01 24" 1.78 1.42
12" 1.05 1.02 25" 1.89 1.48
13" 1.07 1.03 26" 2.01 1.56
14" 1.10 1.04 27" 2.14 1.63
15" 1.14 1.06 28" 2.27 1.72
16" 1.18 1.08 29" 2.40 1.80
17" 1.23 1.11 30" 2.55 1.89
18" 1.28 1.14 31" 2.70 1.99
19" 1.35 1.17 32 2.86 2.09

Relay Measurement - Correction Factor = Input Signal Level

Figure 1.3: Analog Filter Curve
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Digital Filtering:

Processing Intervals:

Half-cosine filter for the 50FT overcurrent element.
Cosine filter for all other elements.

1/8-cycle:

1/4-cycle:

GENERAL SPECIFICATIONS

Tightening Torque:

Terminal Connections:

AC Current Inputs:

AC Voltage Inputs:

Power Supply:

Terminal Block:

Event Report Triggers

Targets

Optoisolated Inputs

Local Bits

Remote Bits

SELoaGIC Control Equation SET A Elements
Fault Current Protection Elements

86BF Trip and Reset Elements

Contact Output Elements

SELogIc Control Equation Analog Compares

All other elements

Minimum: 7-in-1b (0.8 Nm)
Maximum: 12-in-1b (1.4 Nm)
Connectorized:

Minimum: 4.4-in-1b (0.5 Nm)
Maximum: 8.8-in-1b (1.0 Nm)

Terminals or stranded copper wire. Ring terminals are recommended. Minimum temperature
rating of 105°C.

5 A nominal: 15 A continuous, 500 A for 1 s, linear to 100 A symmetrical.

1250 A for 1 cycle.
Burden: 0.27 VA at5 A, 2.51 VA at 15 A.

1 A nominal: 3 A continuous, 100 A for 1 s, linear to 20 A symmetrical,
250 A for 1 cycle.
Burden: 0.13 VA at1l A, 1.31 VAat3 A.

120V

Ly three-phase, four-wire connection.

150 V_ continuous (connect any voltage up to 150 Vac).
365 Vac for 10 s.
Burden: 0.13 VA @ 67 V;0.45 VA @ 120 V.

Rated: 125/250 Vdc or Vac
Range: 85-350 Vdc or 85-264 Vac
Burden: <25W
Interruption: 30 ms at 125 Vdc
Ripple: 100%
Rated: 24/48 Vdc
Range: 20-60 Vdc polarity dependent
Burden: <25W
Interruption: 30 ms at 48 Vdc
Ripple: 5%
Note: Interruption and Ripple per IEC 60255-11 [IEC 255-11]: 1979.

Date Code 20010731
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Standard:
Make: 30 A; Carry: 6 A continuous carry at 70°C, 4 A continuous carry at 85°C;
1 second rating: 50 A; MOV protected: 270 Vac, 360 Vdc, 40 J;
Pickup time: Less than 5 ms; Dropout time: Less than 5 ms, typical.
Breaking Capacity (10000 operations):

Output Contacts:

24V 0.75 A L/R =40 ms
48V 0.50 A L/R =40 ms
125V 0.30 A L/R =40 ms
250V 0.20 A L/R =40 ms
Cyclic Capacity (2.5 cycles/second):
24V 0.75 A L/R =40 ms
48V 0.50 A L/R =40 ms
125V 0.30 A L/R =40 ms
250 V 0.20 A L/R =40 ms

High Current Interrupting Option:
Make: 30 A; Carry: 6 A continuous carry at 70°C, 4 A continuous carry at 85°C;
1 second rating: 50 A; MOV protected: 330 Vdc, 40 J;
Pickup time: Less than 5 ms; Dropout time: Less than 8 ms, typical.
Breaking Capacity (10000 operations):

Note:

24V 10 A L/R =40 ms

48V 10 A L/R =40 ms

125V 10A L/R =40 ms

250 V 10 A L/R =20 ms
Cyclic Capacity (4 cycles in 1 second, followed by 2 minutes idle for thermal
dissipation):

24V 10A L/R =40 ms

48V 10A L/R =40 ms

125V 10 A L/R =40 ms

250 V 10 A L/R =20 ms

Do not use high current interrupting output contacts to switch ac control signals. These
outputs are polarity dependent.

Fast High Current Interrupting Option:
Make: 30 A; Carry: 6 A continuous carry at 70°C, 4 A continuous carry at 85°C;
1 second rating: 50 A; MOV protected: 330 Vdc, 40 J;
Pickup time: Less than 200 us; Dropout time: Less than 8 ms, typical.
Breaking Capacity (10000 operations):

24V 10A L/R =40 ms
48V 10A L/R =40 ms
125V 10A L/R =40 ms
250V 10A L/R =20 ms
Cyclic Capacity (4 cycles in 1 second, followed by 2 minutes idle for thermal
dissipation):
24V 10 A L/R =40 ms
48V 10 A L/R =40 ms
125V 10A L/R =40 ms
250V 10A L/R =20 ms
Note: Fast High Current Interrupting Option output contacts are not polarity dependent.
Note: Make per IEEE C37.90: 1989; Breaking and Cyclic Capacity per IEC 60255-23
[IEC 255-23]: 1994.
Optoisolated Inputs: 250 Vdc: Pickup 200 - 300 Vdc; Dropout 150 Vdc.
125 Vdc: Pickup 105 - 150 Vdc; Dropout 75 Vdc.
110 Vdc: Pickup 88 - 132 Vdc; Dropout 66 Vdc.
48 Vdc: Pickup 384 - 60 Vdc; Dropout  28.8 Vdc.
24 Vdc: Pickup 150 - 30 Vdc.
Note: 24,48, 125 Vdc optoisolated inputs draw approximately 4 mA of current, 110 Vdc inputs

draw approximately 8 mA of current, and 250 Vdc inputs draw approximately 5 mA of
current. All current ratings are at nominal input voltage.
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Routine  AC current and voltage inputs: 2500 Vac for 10 s; Power supply, optoisolated inputs, and output
Dielectric Strength:  contacts: 3100 Vdc for 10's.

Frequency
and Rotation:  System Frequency: 50 or 60 Hz; Phase Rotation: ABC or ACB.

Frequency Tracking: NFREQ = 60: Tracking range is 55-63 Hz
NFREQ = 50: Tracking range is 45-55 Hz

Communications Ports: EIA-232: 1 front and 2 rear; EIA-485: 1 rear, 2100 Vdc isolation; Baud rate: 300-19200 baud.

Time-Code Input:  Relay accepts demodulated IRIG-B time-code input at Port 1 or 2. Relay is time synchronized to
within +5 ms of time source input.

Operating Temp.:  —40° to +85°C (—40° to +185°F).
Weight:  2U rack unit height: 15 1bs (6.8 kg); 3U rack unit height: 17.75 Ibs (8 kg).

Type Tests:  *Generic Emissions, Heavy Industrial: EN 50081-2: 1993, Class A
*Generic Immunity, Heavy Industrial: ~ EN 50082-2: 1995
*Radiated and Conducted Emissions: EN 55011: 1998, Class A

*Conducted Radio Frequency: EN 61000-4-6: 1996,
ENV 50141: 1993,
10 Vrms

Radiated Radio Frequency

(900 MHz with modulation): ENV 50204: 1995, 10 V/m

Cold: IEC 60068-2-1 [IEC 68-2-1]: 1990, EN 60068-2-1: 1993,
Test Ad, 16 hours at —40°C

Dry Heat: IEC 60068-2-2 [IEC 68-2-2]: 1974, EN 60068-2-2: 1993,
Test Bd, 16 hours at +85°C

Damp Heat, Cyclic: IEC 60068-2-30 [IEC 68-2-30]: 1980, Test Db, 25° to
55°C, 6 cycles, 95% humidity

Damp Heat, Steady State: IEC 60068-2-3 [IEC 68-2-3]: 1990, Test C

Dielectric Strength: 1IEC 60255-5 [IEC 255-5]: 1977 and IEEE C37.90: 1989,

2500 Vac on analogs, contact inputs, and contact outputs;
3100 Vdc on power supply; 2200 Vdc on EIA-485
communications port

Impulse: IEC 60255-5 [IEC 255-5]: 1977, 0.5 J, 5000 V
Vibration: IEC 60255-21-1 [IEC 255-21-1]: 1988, Class 1
Shock and Bump: 1IEC 60255-21-2 [IEC 255-21-2]: 1988, Class 1
Seismic: IEC 60255-21-3 [IEC 255-21-3]: 1993, Class 2
1 MHz Burst Disturbance: 1IEC 60255-22-1 [IEC 255-22-1]: 1988, Class 3
Electrostatic Discharge: IEC 60255-22-2 [IEC 255-22-2]: 1996,
IEC 61000-4-2 [IEC 1000-4-2]: 1995,
Level 4
Radiated Radio Frequency: IEC 60255-22-3 [IEC 255-22-3]: 1989,

ENV 50140: 1993,
IEEE C37.90.2: 1995,

35 V/m
Fast Transient Disturbance: IEC 60255-22-4 [IEC 255-22-4]: 1992,
1IEC 61000-4-4 [IEC 1000-4-4]: 1995
Level 4
Object Penetration: IEC 60529 [IEC 529]: 1989, IP 30, IP54 from the front

panel using the SEL-9103 front cover dust and splash
protection (type test)

Surge Withstand Capability: IEEE C37.90.1: 1989, 3000 V oscillatory, 5000 V fast
transient

Note: * =Terminal Block version only.
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Certifications:

Processing
Specifications:

ISO: Relay is designed and manufactured using ISO-9001 certified quality program.

64 samples per power system cycle.

RELAY ELEMENT SPECIFICATIONS

Overcurrent Elements

50FT Fault Current Element with Subsidence Current Logic
SELHNG TANZES .vvveenveeenrreeiieeireerieeeieeeieeeieees 0.50-45.00 A secondary, 0.01-A steps (I, =5 A)
........................................................................ 0.10-9.00 A secondary, 0.01-A steps (I, =1 A)
PICKUP tIME...ceeoiiiiiiiiiiiceeeee e less than 0.55 cycle at 2 multiples of pickup
ATOPOUL TIME ..ottt ettt ettt ettt ettt e st e et e st esaneesabeesaneenane less than 0.75 cycle
pickup and dropout...........ccceeeecierienienieneneee e +0.025 A secondary +5% of setting
tranSient OVETTEACK ....cc.viiiiiiiiiieiice e +14% of setting
50MD/50LD MOD and Load/Line Current Elements
SELHNG TANZES .vvveenveeereeeiieeireeieeerieeeireeieees 0.10-45.00 A secondary, 0.01-A steps (I, =5 A)
........................................................................ 0.02-9.00 A secondary, 0.01-A steps (I, =1 A)
PICKUD ME....eeiiiiiiiiieeiieieeicete et less than 0.9 cycle at 2 multiples of pickup
ATOPOUL TIME ..ttt ettt ettt ettt e st eesabeesaaeesbaeesaeeens less than 1.35 cycles
pickup and dropout............cceeeeeveriiienienenee e +0.025 A secondary 5% of setting
tranSieNt OVETTEACK ...coouiiiiiiiiiiitie et +5% of setting
S0MN Minimum Current Element
current threshold (fiXed).........cooevvveieeiiiiiiiieeeeceee e 0.10 A secondary (I, =5 A)
...................................................................................................... 0.02 A secondary (I =1 A)
PICKUD tME....ceieiiiiiiieiiieieeeeee et less than 0.9 cycle at 2 multiples of pickup
ATOPOUL TIMC ...ttt ettt ettt ettt st esbeenaeeate e e less than 1.35 cycles
Pickup and dropOUL..........cooueeriiiiiiee et +0.03 A secondary
tranSieNt OVETTEACK ...coouviiiiiiiiiiiiie et +5% of setting
50N Ground Overcurrent Element
SELHING TANZES .eeevvenrenrireriiereneeereeeeeereeennene 0.10-45.00 A secondary, 0.01-A steps (I, =5 A)
........................................................................ 0.02-9.00 A secondary, 0.01-A steps (I, =1 A)
PICKUD ME....eeeiiiiiiiiiieiieieeieete et less than 0.9 cycle at 2 multiples of pickup
ATOPOUL TIMC ...ttt ettt ettt sttt st st sbeenaeemeesaee e less than 1.35 cycles
pickup and droPOUL........cccueerieriiierieiiiete et +0.025 A secondary £5% of setting
tranSieNt OVETTEACK ...coouiiiiiiiiiii ittt +5% of setting
S50RMS RMS Overcurrent Element.........c..coceeevievveninneencnnen. (Only available in the SEL-352-2 Relay)
SELHING TANEES .eevvenrenrireriiereneeereeeeeereeenene 0.50-45.00 A secondary, 0.10-A steps (I, =5 A)
........................................................................ 0.10-9.00 A secondary, 0.02-A steps (I, =1 A)
PICKUP tIME....eiiiiiiiiciciccececeee e less than 0.9 cycle at 2 multiples of pickup
ATOPOUL TN ..ttt ettt ettt st e b et sae e e less than 1.125 cycles
pickup and dropout.........ccccceeeviririeieenienineneeeeecen +0.01-1 A secondary +5% of setting
tranSieNt OVETTEACK ...coouiiiiiiiiiiiiie ettt et +5% of setting
1-10 Introduction and Specifications Date Code 20010731

SEL-352-1, -2 Instruction Manual



Pickup/Dropout Curves

Figure 1.4 through Figure 1.7 are based on actual test data at room temperature using various
settings. Relay element specifications given previously in this section include the entire
temperature range of the relay. Output contact times are not included.
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Figure 1.4: S0FT Pickup Curves
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Figure 1.5: 50FT Dropout Curves
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Voltage Elements

87H/8TFO/87TH Voltage Across Breaker Overvoltage Elements

X47Q/Y47Q

X59H

X27D/Y27D

X59L/Y59L

SELHINE TANEZE ...eevvenveeniieiiieiteeitesieeb ettt e e et et saeesbeenieens 1.0-150.0 V secondary, 0.1-V steps
PICKUP TIMIE....c.eiiiieiiieiiiciete ettt e less than 1.35 cycles
ATOPOUL TIME ..ttt ettt ettt sttt st et e st e st eesabeesaaeesbteesaaeens less than 1.55 cycles
pickup and dropout..........cccceverieniiieninieneeeee e +0.09 V secondary +5% of setting
tranSieNt OVETTEACK ...coouiiiiiiiiiii it +5% of setting

Negative-Sequence Overvoltage Element

SELHNG TANZE .evveeerieririeniieesieeniteerreesiteesite et e e siteebaesnaeeeanes 2.0-140.0 V secondary, 0.1-V steps
PICKUP TIMIC. ..ttt et less than 1.35 cycles
ATOPOUL TIME ..ttt ettt ettt e s e st esateesaaeesbeeesaaeens less than 1.55 cycles
pickup and dropOUL........coceerieiriiriierieeeeee et +0.27 V secondary +6% of setting
traANSIENE OVEITEACK ...o.uiiiiiiiiii ittt +5% of setting

High-Set Overvoltage Element

SEUNG TANZE .eevveeerieririeniieerieeniteerireestteesiteesbeeesaeesbeesnaeeeanes 1.0-130.0 V secondary, 0.1-V steps
PICKUD tIMIE....eeiuiiiiiieiiieeiee ettt ettt et e sbaeesaee e less than 1.35 cycles
ATOPOUL TIMC ...ttt ettt ettt et e et esbeeaeeaeesaee e less than 1.55 cycles
pickup and droPOUL........ccceeriieriiriierieeieete et +0.09 V secondary +5% of setting
traANSIENE OVEITEACK ...o..iiiiiiiiii ittt +5% of setting

Dead Line Undervoltage Element

SELHINE TANEZE ...eeveenveeniienieeiieettenieeb ettt e ste et eneeeaeesbeeieens 1.0-120.0 V secondary, 0.1-V steps
PICKUD tIMIE....ceiuiieiiiiiiieeiie ettt sttt sttt et e e less than 1.35 cycles
ATOPOUL TIMIC ...ttt ettt s esbeenaeeaeesaee e less than 1.55 cycles
pickup and dropout..........ccceeverieririeninieneeeeee e +0.09 V secondary +5% of setting
tranSieNt OVETTEACK ....oouviiiiiiiiiiiiie et +5% of setting

Live Line Overvoltage Element

SELHINE TANZE . .vevvevieiienieeiie ettt etee et ete st st e e 10.0-120.0 V secondary, 0.1-V steps
PICKUP TIMIE....coeiiniiiiieiieitete ettt e st less than 1.35 cycles
ATOPOUL TIME ..ttt ettt sttt ettt e s bt e st esate et eesbaeesaeeens less than 1.55 cycles
pickup and dropout..........ccceverieririeninieneeeeeee e +0.09 V secondary +5% of setting
tranSIeNt OVETTEACK ...eouiiiiiiiiiiitiee et +5% of setting

Synchronism Check Element

25SC/255M Maximum Slip Frequency for Controlled/Manual Close
SEUNG TANZE ..evvveentieeiieeiieeiteeiee et e e tee st e ebeesbeeebeesabeesbeesanes 0.005-0.500 Hz, 0.001-Hz steps
pickup and dropOUL...........coueeierieriiieeeeetee et +0.002 Hz +2% of setting
25AC Maximum Controlled Close Angle
SELLINEZ TANZE ...vevteniitieieeeeeit ettt sttt ettt sa et sae bt st e snesa et e saesbeebeeueeae 32-(25S5C) to 90°,
min = 1°, 0.1° steps
PICKUDP and dTOPOUL......eeeiiiiiiiieiiie ettt s +0.5° +5% of setting
25AM Maximum Manual Close Angle
SEUNZ TAINZE ..evvveeneieeiieeite ettt eite et e et e ettt e bt e ebeeebte s beeebeeenbeesbeesabeesbaeeaseean 32-(25SM) to 90°,
min = 1°, 0.1° steps
pickup and dropoUL..........couieiiiriiiiiii et +0.5° £5% of setting
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Current Unbalance Element

46P

Phase Current Unbalance Element

46P detects phase discordance when the protected breaker closes. For example, A-phase is
unbalanced if phase current is above the SOLD setting in one or more phases and:

[IAl' < (TAl + IBI + IICI ) / 46UB setting where 46UB setting = 8, 16, 32, or 64.
Time to stabilize measurement
due to transient CONAItIONS .....eevveerriieriieriieniierte ettt sbee e less than 1.35 cycles

Overpower Elements

370P Breaker Overpower Element
SEHNG TANEZE .eevveeeveeriieeniieesiieeieeerireeieeens 0.10-3400.00 W secondary, 0.01-W steps (I, =5 A)
.................................................................. 0.02-680.00 W secondary, 0.01-W steps (I =1 A)
PICKUD tIMIE....ceiuiiiiiiiiiiieeite ettt ettt e s e bteesaae e less than 2.10 cycles
ATOPOUL TIME ..ttt ettt ettt sttt sttt e s bt e st eesabeesaaeesbteesaeeens less than 3.00 cycles
maximum element error, secondary units:
£2.25 mW £10.25% (measured input power)
+2.63% (measured voltage) +9.45% (measured current)
Breaker Resistor Thermal Elements
26CF Close Resistor Failure Element
26CP Close Resistor Pending Failure Element
26TF Trip Resistor Failure Element
26TP Trip Resistor Pending Failure Element
SELHNG TANEE ..covvvreeeeneenreeereaennn 0.010-1000.000 Joules secondary, 0.001 J-steps (I, =5 A)
........................................................ 0.002-200.000 Joules secondary, 0.001 J-steps (I, =1 A)
pickup error is based on 370P element over time
Settable Timers
SYNCT Synchronizing Time Dropout (SYNCdo)
SELLING TANZE ...ttt ettt eeae 0.00-99999.00 cycles, 1/4-cycle steps
PICKUD SEUNZ .eevvveeiiieiieeiieeiee sttt ettt s +0.25 cycles or £0.25% of setting
62TT Failure-to-Trip Fault Current Trip Input Timer
62FC Failure-to-Trip Fault Current Failure Timer
62T1 General Purpose Timer 1
62M2 Maximum Bus Clearing Time
62M3 Maximum MOD Operate Time
SEUNG TANZE ..evveenveeentieeieesieeeieesbeeeteesbeesbeesbeesateesireesareens 0.0-8191.0 cycles, 1/8-cycle steps
PICKUD SEHNG .eevvveenvieiieiiie ettt +0.125 cycles or £0.25% of setting
SCT Synchronous Close Timer (CLSdo)
62LD Failure-to-Trip Load Current Failure Timer
62LP Failure-to-Trip Load Current Pending Failure Timer
62AF Failure of Breaker 52A Contact to Indicate Operation Failure Timer
62AP Failure of Breaker 52A Contact to Indicate Operation Pending Failure Timer
62FF Flashover Failure Timer
62FP Flashover Pending Failure Timer
62UC Phase Discordance Close Input Pickup Timer
620P Trip and Close Resistor Heating Pickup Timer
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6212
62UF
62UP
62T3
62T4
62RT
62RC

62ZCA
62ZCB
622CC
62PCA
62PCB
62PCC

62VN

Fixed Timers

62F1
62F2
62F3
62M1
62M4
62LT1
62L.T3
MCT
SEN
SS

Loss-of-Dielectric Timer

Phase Discordance Failure Timer

Phase Discordance Pending Failure Timer
General Purpose Timer 3

General Purpose Timer 4

Delayed Trip Time

Staggered Close Time

SELNG TANZE ..evvveenveeeiieeiie ettt eriee et riteebeeesireebeeesareeaees 0.00-16383.00 cycles, 1/4-cycle steps
PICKUP SETHNG ..eeveiieiieieiiieitee e +0.25 cycles or +0.25% of setting

A-Phase Zero-Crossing Timer
B-Phase Zero-Crossing Timer
C-Phase Zero-Crossing Timer
A-Phase Peak-Crossing Timer
B-Phase Peak-Crossing Timer
C-Phase Peak-Crossing Timer

SELHINE TANEZE «..veevveiieeiieieeteeie et ette st e bt et e et e st sbeesbeesbeeneeeneeeae 0.0040.00 ms, 0.01-ms steps

PICKUP SEEEIMEZ ..ottt et st sb et et et saeesbeenbeens +200 psec

Voltage Nulling Delay Timer

SELHINE TANEZE ...ttt ettt ee ettt e e nee e 0.00-240.00 minutes, 0.01-min steps

PICKUD SEIHNE wovvveeiiieiieeiieeiee ettt ettt +0.25 cycles or £0.25% of setting
Flashover Voltage Time Delayed Dropout Timer ...........ccccceevieereeennnen. 5 cycles £0.25 cycles
Load Current Pickup Timer (Flashover Logic) .......cccccveeeriencinininneens 5 cycles +0.25 cycles
Trip or Close Dropout Timer (Flashover Logic) .......cccccecevieniencnnenee. 6 cycles +0.25 cycles
86BF Reset Signal Duration Timer ..........ccooceevieviienienieniieenieneeene 60 cycles £0.125 cycles
86BF Reset Time Delay, MOD Logic Enabled........c..cccccocenencnnen. 300 cycles £0.125 cycles
Loss-of-Dielectric Input Debounce Timer.........ccocceeveiinienieennieenneenne 60 cycles +0.25 cycles
Loss-of-Dielectric Input Debounce Timer..........coccevveiinieniieeriieeniennne 60 cycles +0.25 cycles
Manual Close Input Dropout Timer .........cccceceveenienernenienieneeeeeee 2 cycles +0.25 cycles
Synchronism Calculation Enable Pickup Timer........c.cccooceeviieenieenneen. 15 cycles +0.25 cycles
Slip Security Pickup Timer .......cccoceeviiniiiinieniiieieencecetesceeceeee 4.5 cycles +0.25 cycles

Internal Logic Timers

62X7ZPB B-Phase Positive Zero-Crossing Delay Timer for X Side.......ccccccevvvieniieiniinneennne. 0.33 cycles
62XZNB B-Phase Negative Zero-Crossing Delay Timer for X Side........ccccooceeniiienieneennen. 0.33 cycles
62X7PC C-Phase Positive Zero-Crossing Delay Timer for X Side ........ccoocevevieriiiinienneene 0.66 cycles
62XZNC C-Phase Negative Zero-Crossing Delay Timer for X Side........ccccovceenieieniieneennen. 0.66 cycles
62YZPB B-Phase Positive Zero-Crossing Delay Timer for Y Side ......c.ccoooevverveniencnncnnee. 0.33 cycles
62YZNB B-Phase Negative Zero-Crossing Delay Timer for Y Side.........coceeevieriiirnienneen. 0.33 cycles
62YZPC C-Phase Positive Zero-Crossing Delay Timer for Y Side ......c..coooevvevviiniencnncnnee. 0.66 cycles
62YZNC C-Phase Negative Zero-Crossing Delay Timer for Y Side.........coceevvierieiinienneen. 0.66 cycles
62T Trapped Charge Trip Input Dropout Timer ..........ccoceeeviieniiieriieniiienienieeeieesieesieee 4 cycles
62V Trapped Charge Voltage Dropout Timer........cocoeierieiierienienieneenicee e 7 cycles
TCDpu Trapped Charge Detection Pickup Timer .........coocueeviieniieiniiinieiieeieeeeeeeeieeeeeee 1 cycle
TCDdo Trapped Charge Detection Dropout Timer.........cooeevierienienienienenienie e 12 cycles
62BALRM Breaker Alarm Dropout TImer ........coceeiiiienieniieiieieeeesieeieee et 60 cycles
6201 Operation Input Dropout Timer for Breaker Alarms.........cccccocevvenieniiiiniinceneenens 5 cycles
62BDNC BDNC Breaker Alarm Close Inputs Pickup Timer .......cccccocevirvieninnienienniencenenens 3 seconds
62TWO Trip Input Dropout Debounce Timer.........ccceoveerieiiiiinieiniiieiieeee et 0.25 cycles
Date Code 20010731 Introduction and Specifications 1-15
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Metering

VAX
VBX
A0, ¢
VAY
VBY
VCY

IA
IB
IC

A-Phase Voltage for the X-Side ac inputs
B-Phase Voltage for the X-Side ac inputs
C-Phase Voltage for the X-Side ac inputs
A-Phase Voltage for the Y-Side ac inputs
B-Phase Voltage for the Y-Side ac inputs
C-Phase Voltage for the Y-Side ac inputs
UNIES 1ttt ettt st e sttt ebee st e e st e ebeeeneesaee kilovolts (kV) primary
ALCCUTACY .ttt ettt et b ettt b et st e s bt et sate s bt e b satesbeenbeeaeenae +0.67 V secondary

A-Phase current ac input
B-Phase current ac input
C-Phase current ac input

TUTIES ettt ettt sttt et et sbe e bttt et e beenbeenaes Amps (A) primary
ACCUTACY ...ttt +0.05 A secondary (I, =5 A)
................................................................................................. +0.01 A secondary (I, =1A)

Multiple Setting Groups

SS1
SS2

Setting group selection input 1
Setting group selection input 2
INUMDET Of SEUINZ STOUPS -.eeeuvveeniiieiieeiieeniteeitte et e ettt e stte et e esbte sttt esaeesbeesbeesbeeesbeesbeesnseesane 3
Setting group change delay ........c..cocceverenennnene. TGR setting and up to 3 seconds uncertainty

DATA RECORDING SPECIFICATIONS

Event Records

MER

SERI1
SER2
SER3

Event Report Trigger
PICKUD QCCUTACY ..cuvtiiniiiiiiieiiieiteeie ettt sttt sttt ettt sbeesane e 0.000 to 0.125 cycles
NUMDET Of EVENLS ...oooviviiiiiiiiiiiiiieeeeeceeeeeeeees 600 + LER setting (15, 30, or 60 cycles)

Sequential-Event-Recorder Trigger List 1
Sequential-Event-Recorder Trigger List 2
Sequential-Event-Recorder Trigger List 3

PICKUD QCCUTACY ..cuviiiniiieiiieiieeite ettt sttt sttt ettt sbeesane e 0.000 to 0.125 cycles
number Of trigger ElEMENLS. ... ccc.eevvieriiiiiiiie ettt 24 per list, 72 total
number of events diSPlayed..........coierirriiriiniiiereee e et 512

Breaker Monitor Reporting

electrical OPErate tiME UIMILS ........uerieruierteeieeitertcente ettt ettt ettt eatesbtesbeebestesaeeseeenbeenaeeaee ms
mechanical OPerate time UNILS ........c.eeeviiiriiierieeiie ettt eee ettt et e s e sbee e ms
EINETZY UIILS ..eeutieruieeritierteeniteesteeniteesteesbaeeteeebeeeseesabeesabeesabeesaseesabeesabeesabeasaseens MJ, primary
CUITEIE UIES .ttt stteteete et ettt et e et e et ette st e e sbeenbeenbeeaaeestesbeenbeenbeenteeneeeneenbeens A, primary
breaker contact wear (SEL-352-2 Relay Only) .....coocueeiiiinieiniiiieiieeieeeceeeeee e %
number of operations diSpPlayed........c.coocieriiriiiiriinie e 512

other relay elements determine accuracy

Introduction and Specifications Date Code 20010731
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SERIAL PORT SPECIFICATIONS

Port 1 EIA-485 with IRIG-B input
Port 2 EIA-232 with IRIG-B input and +5 Vdc output. Maximum total current draw on +5 Vdc
supply through serial ports is 1 A.
Port 3 EIA-232 with +5 Vdc output
Port 4 EIA-232
Date Code 20010731 Introduction and Specifications 1-17
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SECTION 2: INSTALLATION

Design your installation using the mounting and connection information in this section. Options
include rack or panel mounting and terminal block or plug-in connector (Connectorized®) wiring.
This section also includes information on configuring the relay for your application.

RELAY MOUNTING

Rack Mount

We offer the SEL-352 Relay in a rack-mount version that bolts easily into a standard 19-inch
rack. See Figure 2.2 and Figure 2.3. From the front of the relay, insert four bolts (two on each
side) through the holes on the relay mounting flanges, and use nuts to secure the relay to the
rack. See Figure 2.1.

Panel Mount

We also offer the SEL-352 Relay in a panel-mount version for a clean look. Panel-mount relays
have sculpted front-panel molding that covers all installation holes. See Figure 2.4 and

Figure 2.5. Cut your panel and drill mounting holes according to the dimensions in Figure 2.1.
Insert the relay into the cutout, aligning four relay mounting studs on the rear of the relay with
the drilled holes in your panel, and use nuts to secure the relay to the panel.

Date Code 20010731 Installation 2-1
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Dimensions and Cutout
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REAR-PANEL CONNECTIONS

We provide two options for secure connection of wiring to the relay rear panel. One of these is
the conventional terminal block, in which you use size #6—32 screws to secure rear-panel wiring.
The other option uses plug-in (Connectorized) connections that offer robust connections while
minimizing installation and replacement time.

Connectorized rear-panel connections reduce repair time dramatically in the unlikely event that a
relay should fail. These connections greatly simplify routine bench testing; connecting and
disconnecting rear-panel wiring takes only a few minutes.

Connectorized relays use a current shorting connector for current inputs, a plug-in terminal block
that provides maximum wiring flexibility for inputs and outputs, and a quick disconnect
voltage-rated connector for voltage inputs. The manufacturers of these connectors have tested
them thoroughly, and many industry applications have proven the performance of these
connectors. In addition, we have tested these connectors thoroughly to be certain that they
conform to our standards for protective relay applications.

Terminal Block

Make terminal block connections with size #6—32 screws using a Phillips or slotted screwdriver.
You may request locking screws from the factory. Figure 2.6 and Figure 2.7 are examples of
relays with rear-terminal connections. Refer to the figures at the end of this section to make all
terminal block connections.

Connectorized

To use the Connectorized version of the SEL.-352 Relay, ask your SEL sales or customer service
representative for the appropriate model option table and order wiring harness kit
WAO03520YxxxA, where x designates wire sizes and length. You can find the model option
table on the SEL website at http://www.selinc.com. Refer to Figure 2.8 to make all
Connectorized connections.
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Connections

Frame Ground

For safety and performance, ground the relay chassis at terminal GND (Z27). Connectorized
relays provide a 0.250-inch-by-0.023-inch spade connector for this connection. The grounding
terminal of either relay version connects directly to relay chassis ground.

Power Supply

Connect rear-panel terminals marked + (Z25) and — (Z226) to a source of control voltage. Control
power passes through these terminals to a fuse(s) and to the switching power supply. The
control power circuitry is isolated from the frame ground. The 24/48 V power supply is polarity
sensitive. Refer to Section 1: Introduction and Specifications for power supply voltage ranges.

Current Transformer Inputs

Connect current inputs to the set of current input terminals. Note that the CT shorting connector
providing current connections to Connectorized relays installs in only one orientation. Note also
that the current input terminals on both terminal block and Connectorized relays have a mark at
one terminal per phase to indicate polarity. Each current input is independent of the other two
inputs.

Note: When installing CT shorting connectors, ensure that you secure each connector to the
relay chassis with the screws at each connector end. When removing a CT shorting
connector, pull it straight away from the relay rear panel. Removing a shorting
connector causes internal mechanisms within the connector to individually short out
each power system current transformer.

Potential Transformer Input

The two three-phase sets of voltage inputs are internally wye-connected voltage inputs. Each
three-phase set of voltages is independent of the other.

The relay requires difference-voltage potentials obtained from voltage transformers on both sides
of the circuit breaker for Scheme 1 of the flashover protection logic and the thermal protection
logic.

Optoisolated Inputs

Connect control input wiring to the six standard inputs IN101-IN106 and to any of the I/O board
optoisolated inputs IN201-IN208 you need for your application.

All control inputs are dry optoisolated inputs and are not polarity dependent. Specify a
nominal-rated control voltage of 48, 110, 125, or 250 Vdc for level sensitive and 24 Vdc for
nonlevel sensitive when ordering. To assert an input, apply nominal-rated control voltage to the
terminals assigned to that input. A terminal pair is brought out for each input. Refer to the
General Specifications in Section 1: Introduction and Specifications for optoisolated input
ratings. There are no internal connections between inputs. ON and OFF values are normally
within one volt of each other, in the indicated range.

Date Code 20010731 Installation 2-11
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Output Contacts
Four types of output contacts are available with various input/output board configurations.

The SEL-352 Relay main board has eight standard independent output contacts OUT101 through
OUT107 and ALARM. Output contact and optoisolated input options are discussed in Optional

Interface Boards at the end of this section. The following diagrams and descriptions present the
various output contacts available. The contact diagrams are identical for both terminal block and
Connectorized relay types. They are illustrated here as they apply to a terminal block version.

Standard independent dry output contacts that are not polarity dependent are represented by
Figure 2.9.

ouT101

]
G|

AO01 AQ2 DWG: M2001

Figure 2.9: Standard Independent Output Contact Representation

Standard dry output contacts that share a common terminal for each pair of contacts, but are not
polarity dependent, are represented by Figure 2.10:

ouT201 OUT202

T
G I )

BO1 BOZ2 BO3 DIWG: M2002
Figure 2.10: Standard Shared Terminal Output Contact Representation

High Current Interrupting dry output contacts are polarity dependent and are represented by
Figure 2.11. Notice the polarity mark above terminal A02. Reversed polarity appears as a short
across the contact terminals.
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OuUT101 . .
|_|+ —— Polarity Indication

.
(@D

AO01 AQ02 DWG: M2003

Figure 2.11: High Current Interrupting Output Contact Representation

Fast High Current Interrupting dry output contacts that are not polarity dependent are
represented by Figure 2.12.

OUT201 R201

YW
o) 6o G

C01 C02z2 CO03 DWG: M2011

Figure 2.12: Fast High Current Interrupting Output Contact Representation
(Note: Some early model versions did not show the resistor)

Communications Port

Refer to Table 2.1 for a list of cables that you can purchase from SEL for various communication
applications. Refer to Section 8: Serial Port Communications and Commands for detailed
cable diagrams for selected cables.

Note: Listing of devices not manufactured by SEL is for the convenience of our customers.
SEL does not specifically endorse or recommend such products nor does SEL guarantee
proper operation of those products, or the correctness of connections, over which SEL
has no control.

The relay rear panel provides pin definitions for Ports 1, 2, 3, and 4. Refer also to Section 8:
Serial Port Communications and Commands for more serial port details. Port 1 is an EIA-485
protocol connection on the rear of the relay. Port 1 accepts a plug-in/plug-out terminal block that
supports wire sizes from 24 AWG to as large as 12 AWG. The connector comes with the relay.
Ports 2, 3, and 4 are EIA-232 protocol connections with Ports 2 and 3 on the rear of the relay and
Port 4 on the front of the relay. These female connectors are 9-pin, D-subminiature connectors.
You can use any combination of these ports or all of them simultaneously for relay
communication.

For example, to connect the SEL-352 Relay Ports 2, 3, or 4 to the 9-pin male connector on a
laptop computer, order cable number C234A and specify the length needed. Standard length is
eight feet. To connect the SEL-352 Relay Port 2 to the SEL-2020 or SEL-2030 Communications
Processor that supplies the communication link and the time-synchronization signal, order cable
number C273A and specify the length needed. For connecting devices at more than 100 feet,
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fiber-optic transceivers are available. The SEL-2800 family of transceivers provides fiber-optic
links between devices for electrical isolation and long-distance signal transmission. Call the
factory for further information on these products.

Table 2.1: SEL-352 Relay Communications Cable Numbers

Connect to Device
SEL-352 Port # (gender refers to the device) SEL Cable #
2,3,4 PC, 25-Pin Male (DTE) C227A
2,3,4 PC, 9-Pin Male (DTE) C234A
2,3 SEL-2020 or SEL-2030 without IRIG-B C272A
2 SEL-2020 or SEL-2030 with IRIG-B C273A
2 SEL-IDM, Ports 2 through 11 Requires a C254 and C257 cable
2,3 Modem, 5 Vdc Powered (Pin 10) C220*
2,3 Standard Modem, 25-Pin Female C222
(DCE)

* The 5 Vdc serial port jumper must be installed to power the modem using C220 (see EIA-232
Serial Port Jumpers later in this section).

Clock Synchronization, IRIG-B

Refer to Table 2.1 for a list of cables that you can purchase from SEL for various time-
synchronizing applications.

The SEL-352 Relay accepts a demodulated IRIG-B format signal for synchronizing an internal
clock to some external source such as the SEL-2020 or SEL-2030 Communications Processor,
SEL-IDM, or satellite time clock. Connect the IRIG-B source to the relay through the
connectors for serial Ports 1 or 2. Refer to the port pin definition of each port for the appropriate
connection.

Plug-In Connectors (Connectorized Model 0352xY)

For the Connectorized SEL-352 Relay model 0352xY, the wiring harness kit, designated
SEL-WAOQ0352, must be ordered separately. It contains several pre-wired connectors for the relay
current and voltage inputs, power, and ground connections. It also contains unwired connectors
for the relay optoisolated inputs, contact outputs, and EIA-485 serial port connections. A small
slotted-tip screwdriver and a wire stripping tool are required for preparation of these unwired
connectors. Refer to the Ordering Information for the SEL-WAQ0352 wiring harness for selection
of wire size, type, and length for the pre-wired connectors.

The SEL-WAO0352 wiring harness includes the following connectors (not pre-wired):

e Two eight-position female plug-in connectors for output contacts OUT101 through
OUT104 and OUT105 through ALARM.

2-14
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e Two six-position female plug-in connectors for optoisolated inputs IN101 through
IN103 and IN104 through IN106.

e One eight-position female plug-in connector for the EIA-485 serial port connection Port
1, and the demodulated IRIG-B input. (Alternatively, IRIG-B may be brought through
Port 2.)

e Four six-position female plug-in connectors for I/O board output contacts OUT201
through OUT203, OUT204 through OUT206, OUT207 through OUT209, and OUT210
through OUT212.

e Two eight-position female plug-in connectors for I/O board optoisolated inputs IN201
through IN204 and IN205 through IN208.

These connectors accept wire sizes AWG 24 to 12. Strip the wires 0.31" (8 mm) and install with
a small slotted-tip screwdriver. Secure each connector to the relay chassis with the screws
located on each end of the connector.

The SEL-WAO0352 wiring harness includes the following pre-wired connectors:

e One six-position CT shorting connector for current inputs [A, IB, and IC. The wire
size selection is from AWG 16 to 10.

e  One six-position connector (four positions used) for voltage inputs VAX, VBX, VCX,
and VNX. The wire size selection is from AWG 18 to 14.

e One six-position connector (four positions used) for voltage inputs VAY, VBY, VCY,
and VNY. The wire size selection is from AWG 18 to 14.

e One connector for POWER inputs (+ and —). The wire size selection is from AWG 18
to 14.

e One spade connector for chassis GROUND connection.

Plug the CT shorting connector into terminals Z01 through Z06. Secure the connector to the
relay chassis with the two screws located on each end of the connector. When removing the CT
shorting connector, pull it straight away from the relay rear panel. When the connector is
removed, internal mechanisms within the connector separately short out each power system
current transformer. This connector may be installed in only one orientation.

Plug the voltage connectors into terminals Z13 to Z16 for the VX inputs and Z19 to Z22 for the
VY inputs, as appropriate. These connectors may be installed in only one orientation.

Plug the power connector into terminals Z25 (+) and Z26 (). Control power passes through
these terminals to a fuse and to the relay power supply. This circuitry is isolated from the relay
chassis ground.

Ground the relay chassis at terminal Z27 with the spade connector provided (tab size 0.25" wide
by 0.032" thick). If the tab on the chassis is removed, the chassis ground connection can be
made with the size #6-32 screw.

Note: Important: Improvements in Connectorized SEL-352 Relays (Plug-In Connectors)
Result in Part Number Changes

The current transformer shorting connector (for current channel inputs IA, IB, IC, and
IN) has been made more robust. This improvement makes the new connector design
incompatible with the old design. Thus, presently constructed Connectorized SEL-352
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Relays with this improved connector have a new part number (partial part numbers

shown):

old
03521J

New

0352xY

The respective wiring harness part numbers for these old and new Connectorized
SEL-352 Relays are (partial part numbers shown):

old
WAO03521J

New

WAO0352xY

The other connectors on the Connectorized SEL-352 Relay rear panel (power input,
voltage inputs, output contacts, etc.) are the same for the old or new models. Only the
current transformer shorting connector has changed.

Figure 2.8 shows the rear panel for the new model 0352xY. This figure can also be used
as a reference for the old model 0352xJ. All terminal labeling/numbering remains the

same.

TypicaL AC/DC CONNECTIONS

Main Bus

@

[vs)

oo ol Mile oo W

4
e

(Optional)
m VAX In e 701
S
b Z14 | VBX IA | Z02
c Z15 | VCX IBe| 203 | |
n 716 | VNX IB | Z04
ICe| Z05 H
= IC | Z06
219 | VAY —
720 | vBY
721 | VCY
722 | VNY
52
SEL-352 (Partial)

(Optional)

Figure 2.13: SEL-352 Relay Typical External AC Connections

F&g

Protected Line

DWG. M3521004
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SEL-352 ‘
Partial —— OUT101  —— OUT102 —— OUT103 —— QUT105 —— OUT106 —— QUTI07 —F~ zagy —— QUIS01  —— OUT304
[~ B6BFT —1 86BFT  —T BALRM —7- MDT ~T~ PEND T 86RS T —T25/POW —T— Retrip ‘

J

FAIL

oo
a

ORCEORORONORORORC)

524
=) 1

DWG: M3521005

Figure 2.14: SEL-352 Relay Example DC Output Contact Connections

: m
CS SCADA RELAY MOD CS SCADA 79

52A

TRIP =17~ TRIP  —T° T STATUS ~—7 CLOSE CLOSE CLOSE
> [
SEL—-352 Partial
\
‘ IN1O1 IN1O4 H\Ha \NW&
‘ TRIP 52A MODST CLOS}
\

DWG: M3521006

Figure 2.15: SEL-352 Relay Example DC Input Connections

CIRcuIT BoOARD CONFIGURATION

In this section we describe (1) how to remove the relay circuit boards so you can change circuit
board jumpers or replace the clock battery and (2) how to replace the circuit boards in the relay.

Accessing the Relay Circuit Boards

1. De-energize the relay by removing the connections to rear-panel terminals + (Z25) and
—(Z26). Accomplish this easily on Connectorized relays by removing the connector at
rear-panel terminals + (Z25) and — (Z26).

2. Remove any cables connected to serial ports on the front and rear panels.
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3. Loosen the six front-panel screws (they remain attached to the front panel) and remove the
relay front panel.

The relay contains devices sensitive to electrostatic discharge (ESD).

When working on the relay with front or top cover removed, work

surfaces and personnel must be properly grounded or equipment

damage may result.

/\\ | CAUTION

4. Each circuit board corresponds to a row of rear-panel terminal blocks or connectors and is
affixed to a draw-out tray. Identify which draw-out tray needs to be removed. An SEL-352
Relay Model 0352x0 has only a main board. A Model 0352x1 or 0352xY relay has an extra
I/0 board below the main board.

5. Disconnect circuit board cables as necessary so you can remove the board and draw-out tray
you want. To remove the extra I/O board, first remove the main board. Remove ribbon
cables by pushing the extraction ears away from the connector. Remove the six-conductor
power cable by grasping the wires near the connector and pulling away from the circuit
board.

6. Grasp the drawout assembly of the board and pull the assembly from the relay chassis.

7. Locate the jumper(s) or battery to be changed. Make the changes you want. Note that the
output contact jumpers are soldered in place.

8. When finished, slide the drawout assembly into the relay chassis. Reconnect the cables you
removed in step 5. Replace the relay front-panel cover.

9. Replace any cables previously connected to serial ports.

10.Reenergize the relay by reconnecting wiring to rear-panel terminals + (Z25) and — (Z26). On
Connectorized versions, replace the power connector at rear-panel terminals + (Z25) and
—(Z226).

Main Board

Output Contact Jumpers

Refer to Figure 2.16 to see the layout of the main board and locate the solder jumpers to the rear
of the output contacts. Select the contact type for the output contacts. With a jumper in the A
position, the corresponding output contact is an “a” output contact. An “a” output contact is
open when the output contact coil is de-energized and closed when the output contact coil is
energized. With a jumper in the B position, the corresponding output contact is a “b” output
contact. A “b” output contact is closed when the output contact coil is de-energized and open
when the output contact coil is energized. These jumpers are soldered in place but may be

changed in the field.

Note that the ALARM output contact is a “b” contact and that the other output contacts are all
“a” contacts. This is the normal configuration of these jumpers in a standard relay shipment.
The additional I/O boards have slightly different layout locations for the jumpers relative to the

corresponding output contacts.
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Second ALARM Contact Jumper

Note the locations of main board jumper JMP23 and output contact OUT107 in Figure 2.16, and
refer to Table 2.2 to understand the relationship between the jumper and output contact. The
jumper JMP23 controls the operation of output contact OUT107. JMP23 provides the option of
a second alarm output contact by changing the signal that drives output contact OUT107.

Table 2.2: SEL-352 Relay Second ALARM Contact Jumper Position

JMP23 Position Output Contact OUT107 Operation

¢ Bottom Second Alarm output contact (operated by alarm logic/circuitry).
(Pins 1 & 2) Relay Word bit OUT107 has no effect on output contact OUT107

I when jumper JMP23 is in this position.

I Top Regular output contact OUT107 (operated by Relay Word bit
(Pins 2 & 3) OUT107). Jumper JMP23 comes in this position in a standard

o relay shipment.

¢ Neither Disable output contact OUT107. If IMP23 is not installed, output

° contact OUT107 is not functional and will remain in its

o de-energized state.

If jumper JMP23 is installed on the two bottom pins and both output contacts OUT107 and
ALARM are the same output contact type (a or b), they will be in the same state (closed or
open). If jumper JMP23 is installed on the two bottom pins and output contacts OUT107 and
ALARM are different output contact types (one is an “a” and one is a “b”’), they will be in
opposite states (one is closed and one is open).

Password and Breaker Jumpers

Refer to Figure 2.16 and note the password and breaker jumpers identified as JMP6. To change
these jumpers, remove the relay front panel and main board according to the steps outlined
previously in Accessing the Relay Circuit Boards.

Put password jumper JMP6A (left-most jumper) in place to disable serial port and front-panel
password protection. With the jumper removed, password security is enabled. View or set the
passwords with the PASSWORD command (see Section 8: Serial Port Communications and
Commands).

Put breaker jumper JMP6B in place to enable the serial port commands OPEN, CLOSE, and
PULSE. The relay ignores these commands while you remove JMP6B. Use these commands
primarily to assert output contacts for circuit breaker control or testing purposes (see Section 8:
Serial Port Communications and Commands).

Do not install jumpers in position JMP6C or JMP6D. If a jumper is in position JMP6D and you
lose dc power to the relay, the relay will power up in SELBoot when power is restored. The
front panel will show “SELBoot” and then a warning to remove the jumper when you attempt
serial port communication.
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EIA-232 Serial Port Jumpers

Refer to Figure 2.16. Jumpers JMP1 and JMP2 are toward the rear of the main board, near the
rear-panel EIA-232 serial communications ports. These jumpers connect or disconnect +5 Vdc
to Pin 1 on the EIA-232 serial communications Ports 2 and 3. SEL normally ships relays with
these jumpers removed (out of place) so that the +5 Vdc is not connected to Pin 1 on the
EIA-232 serial communications ports. JMP1 controls the +5 Vdc for Port 3, and JMP2 controls
the +5 Vdc for Port 2 (see Table 8.1 in Section 8: Serial Port Communications and
Commands). If these jumpers are installed, be certain not to short the power supply with an
incorrect communication cable. The +5 Vdc connections supply current as high as 1 A.

Solder jumpers JMP3 and JMP4 allow connection of an IRIG-B source to Port 2. Removal of
JMP3 and JMP4 will cause Port 2 to no longer accept an IRIG-B signal. The Port 1 connector
always accepts an IRIG-B signal. Port 2 and Port 1 IRIG-B circuits are in parallel; therefore,
connect only one IRIG-B source at a time.

Condition of Acceptability for North American Product Safety Compliance

To meet product safety compliance for end-use applications in North America, use an external
fuse rated 3 A or less in-line with the +5 Vdc source on Pin 1. SEL fiber-optic transceivers
include a fuse that meets this requirement.

Other Jumpers

Additional main board jumpers JMP5A through JMP5D, located near JMP6, are not functional
in the SEL-352 Relay. Originally they were installed for developmental testing purposes but are
not used in the production version of the relay. Jumpers must not be installed in any JMP5
position.

Low-Level Analog Interface

SEL designed the SEL-352 Relay main board to accept low-level analog signals as an optional
testing method. Section 11: Testing and Troubleshooting contains a more detailed discussion of
the patented Low-Level Test Interface; Figure 11.1 shows the pin configuration. The SEL-RTS
(Relay Test System) interfaces with the relay through a ribbon cable connection on the main
board. With the front panel removed, the low-level interface connector is on the front edge at the
far right of the top board. Refer to Figure 2.16. Remove the ribbon cable from the main board
(top board), and connect the SEL-RTS ribbon cable to the main board. This removes the
connection from the transformers in the bottom of the relay chassis and connects the SEL-RTS
system for low-level testing. Refer to the SEL-RTS Instruction Manual for system operation.
For normal operation, be sure to properly reinstall the ribbon cable that connects the
transformers in the bottom of the chassis to the main board.

Clock Battery

Refer to Figure 2.16 for clock battery B1 location. This lithium battery powers the relay clock
(date and time) if the external power source is lost or removed. The battery is a 3 V lithium coin
cell. At room temperature (25°C) the battery will operate nominally for 10 years at rated load.
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Because little self-discharge of the battery occurs when an external source powers the relay,
battery life can extend well beyond the nominal 10 years. The battery cannot be recharged.

If the relay does not maintain the date and time after power loss, replace the battery. Follow the
instructions previously described in Accessing the Relay Circuit Boards in this section to
remove the relay main board.

There is danger of explosion if the battery is incorrectly replaced.
A CAUTION Replace only with Ray-O-Vac® no. BR2335 or equivalent
recommended by manufacturer. Dispose of used batteries
according to the manufacturer’s instructions.

Remove the battery from beneath the clip and install a new one. The positive side (+) of the
battery faces up. Reassemble the relay as described in Accessing the Relay Circuit Boards. Set
the relay date and time via serial communications port or front panel (see Section 8: Serial Port
Communications and Commands or Section 9: Front-Panel Interface).

Optional Interface Boards

Different interface boards are available for SEL-352 Relay application flexibility. The number
of inputs, number of outputs, operating speeds, interrupt capabilities, and operation configuration
vary depending on the interface board. This subsection describes each optional I/O board and
shows a partial rear-panel diagram for each optional I/O board. To determine what I/O boards
are installed in an existing relay, issue the INI <ENTER> command. Refer to Section 8: Serial
Port Communications and Commands for a complete description of the command. Each I/O
board has a type number associated with it as shown in Table 2.3.

Table 2.3: Interface Board Types

Interface Board Type Inputs Outputs
Main 00 6 7, Standard Independent
Interface 1 21 8 16, Standard Shared-Terminal
Interface 2 42 8 12, Standard Independent
Interface 4 84 16 4, Standard Independent
Interface 5 E5 8 8, Fast Hybrid (High Current
Interrupting)
Interface 6 46 8 12, Hybrid (High Current Interrupting)

Interface Board 1 (16 Outputs, 8 Inputs)

Optoisolated Inputs

All eight control inputs are dry optoisolated inputs and are not polarity dependent. Input options
are 24 Vdc standard or 48, 110, 125, or 250 Vdc level sensitive. Control voltage must be
specified when ordering. To assert an input, apply control voltage to the terminals assigned to
that input. Each input is individually isolated, and a terminal pair is brought out for each input.
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There are no internal connections between inputs. See General Specifications in Section 1:
Introduction and Specifications for ratings.

Output Contacts

30 A make

6 A carry

Closing (pickup for “a” contacts, dropout for “b” contacts): 1/4-cycle or less

Opening (dropout for “a” contacts, pickup for “b” contacts): 1/2-cycle or less (typical
is 1/4-cycle)

113

These 16 standard dry output contacts share a common terminal for each pair of contacts, but
are not polarity dependent. The rear of the relay will be similar to the following figures:

0UT201 0UT202|0UT203 OUT204|0UT205 OUT206{0UT207 OUT208J0UT209 OUT210J0UT211 OUT212|0UT213 OUT214]|0UT215 OUT216

®

(@]

801 BO2 BO3)B04 BOS BO6]|BO7 B08 B09]B10 B11 B12|B13 B14 B15|B16 B17 B18|B19 B20 B21|B22 B23 B24

DWG: 1960308a

Figure 2.17: Interface Board 1 Output Contacts (Board Position 1)

0UT301 0UT302]0UT303 QUT304|0UT305 OUT306|0UT307 OUT308|0UT309 OUT310J0UT311 OUT312|0UT313 OUT314J0UT315 OUT316

SnassiSnasaiinasalinacaffnacsiSnasalinasalinasal
(Dl DD

©

[®

C01 C02 C03]C04 CO5 CO06]CO7 CO8 CO9|C10 C11 C12]|C13 C14 Ci15|C16 C17 C18]|C19 C20 C21)C22 C23 C24
DWG. 1960304a

Figure 2.18: Interface Board 1 Output Contacts (Board Position 2)

€69

Configure the output contacts as “a” contacts or “b” contacts with solder jumpers. Figure 2.19
shows the location of the jumpers and explains the jumper position. Contacts are factory

€69

configured as “a” contacts.
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Interface Board 2 (12 Outputs, 8 Inputs)

Optoisolated Inputs

All eight control inputs are dry optoisolated inputs and are not polarity dependent. Input options
are 24 Vdc standard or 48, 110, 125, or 250 Vdc level sensitive. Control voltage must be
specified when ordering. To assert an input, apply control voltage to the terminals assigned to
that input. Each input is individually isolated, and a terminal pair is brought out for each input.
There are no internal connections between inputs. See General Specifications in Section 1:
Introduction and Specifications for ratings.

Output Contacts

30 A make

6 A carry

Closing (pickup for “a” contacts, dropout for “b” contacts): 1/4-cycle or less

Opening (dropout for “a” contacts, pickup for “b” contacts): 1/2-cycle or less (typical is
1/4-cycle)

Interface Board 2 provides 12 output contacts. These 12 standard dry output contacts have
independent terminals for each pair of contacts and are not polarity dependent. The rear of the
relay will be similar to the following figures:

[ 0UT201 | OUT202 | OUT203 | OUT204 | OUT205 | OUT206 | OUT207 | OUT208 | OUT209 | OUT210 | OUT211 | OUT212

colcalcalralralcalealcalcalca leal oa

o aepEoE i aemanmannemnamEs

€

LBOW B02 | BO3 B04 | BOS BO6 {BO7 B08)B09 B10|B11 B12|B13 B14|B15 B16|B17 B18|B19 B20|B21 B22|B23 B24

DWG: 1960300a

Figure 2.20: Interface Board 2 Output Contacts (Board Position 1)

0UT301 | OUT302 | OUT303 | OUT304 | OUT305 | OUT306 | OUT307 | OUT308 | OUT309 | OUT310 | OUT311 | OUT312

rolraloalocaloalralcaloalocalcalral oo
(3 G ch e G ) G [ ) 61 G b 69l G ) 8

(®

[

CO1 C02|C03 C04|CO5 C06)C0O7 CO8]C09 C10JCi1 C12|Ct13 C14]Ci5 C16]C17 C18|C19 C20)C21 C22|C23 C24
DWG: 1960305a

Figure 2.21: Interface Board 2 Output Contacts (Board Position 2)

Configure the output conta