INSTRUCTION MANUAL

FOR
UNDERVOLTAGE, OVERVOLTAGE, AND
UNDER/OVERVOLTAGE RELAYS
MODEL NUMBERS: BE1-27, BE1-59, AND BE1-27/59

Basler Electric
@ Highland, lllinois

Publication: 9 1706 00 990
Revision: B



CONTENTS

SECTION 1.

SECTION 2.

SECTION 3.

SECTION 4.

SECTION 5.

GENERAL INFORMATION

PUrDOSE & v v v v e v e e v e e s e e e e e e e e
Application . . . & v ¢ ¢ i i it e e e e e e e e .
Motor Protection. . . . ¢« ¢ ¢ ¢« ¢ ¢ o v ¢ o . . .
Automatic Transfer Switching. . . . . . . . . . .
Cogeneration. . . ¢« & v v v ¢ 4 4 o o o« o o o o s
Transformer Protection. . . . . . . . ¢ .+ . . .
Ground Fault Detection. . . . . . . . . . . . ..
Model and Style Number . . . . . . .. .« v e e e .
Sample Style Number . . . . . . . . . . C e e e e
Specifications. . . . .+ v ¢« v ¢ « o . « e ke e s

CONTROLS AND INDICATORS

FUNCTIONAL DESCRIPTION

General . . e e e e e e e e e e e e ..
System Vo]tages e et e e e e e e e e e e e e
Step-Down Transformers . . . & ¢« ¢ ¢ o« o o « o o &
Low-Pass Filter and Full-Wave Rect1f1er ......
Pickup Settings . . . . . . . . . . . .. ..
Pickup Comparators . . . . . . . . . . . .. ...
Timer Circuit . . . & v ¢ v ¢ 4 o v e e v v e e u
Outputs . . . . . e L e e e e e e e e e e e e
Targets . . . . 0 0 L s e e e e e e e e e e e e e
Pawer Supply .« . & v « v vt e e e e e e . . . .
Power Supply Status Output e e s s e e v s e e e s

INSTALLATION

General . . & i i vt ot e e e e e e e e e .« v v .
Relay Operating Precautions . . . . . . . . . . . .
Dielectric Test . . . & . ¢ ¢ v & ¢ 4 o v o o & .
MoOunting . . & ¢ v ¢ v i e e e e e e e e e e e .
Connections . & v v v v v e e e e e e e e . . e e .
Operational Test Procedure . . . . . . . . . . . .
MAINTENANCE

General ., . . e e e e e e e e e e e e e e s
In-House Repa1r .................
Storage . . . . . . . . .. 0. e ..

E Basler Electric
Hightand. IHinors

. -
WWwWwWwLwWww wLLWwwww
1
WWWWRNIMN NN

LI R N R B B |

LW NN N

Pt 3 b e pd ek pd et

1

1-1

2-1

3-1

4-1

5-1



SECTION 1

GENERAL INFORMATION

PURPOSE

The BE1-27 Undervoltage, BE1-59 Overvoltage and the BE1-27/59 Under/Overvoltage
Relays are solid-state devices which provide reliable protection for generators,
motors and transformers against adverse system voltage conditions.

Application

Electric power systems are designed for constant voltage operation. Loads
utilizing commercial electric power are designed to operate at a constant input
voltage level with some tolerance. Radical voltage variations on a power system
are indicative of a system malfunction. Protective relays which monitor system
voltage and provide an output signal when the voltage goes outside predeter-
mined limits, find a variety of applications. Some of these applications
include motor, and transformer protection, interface protection for cogeneration
systems, and supervision of automatic transfer switching schemes.

Motor Protection

When selecting the type of protection for motor applications, the motor type,
voltage rating, horsepower, thermal capability during start-up, and exposure to
automatic transfer restarting following a voltage interruption need to be con-
sidered. During motor start-up, a low terminal voltage condition will inhibit
the motor from reaching rated speed. The BE1-27 undervoltage relay will detect
this low voltage condition and trip. Critical applications requiring continuous
motor operation and applications where overloads during start-up may be main-
tained for a given time period, usually have a definite time or inverse time
delay characteristic incorporated to avoid unnecessary tripping during low
voltage dips. If the undervoltage condition persists for the established time
delay, the relay output contacts are connected to the station alarm annunciator
panel, allowing the station operator to take corrective action. The BE1-59
Overvoltage relay is applied to insure the voltage does not exceed the limits
established by the machine manufacturer for proper operation. Overvolitage con-
ditions stress the insulation level of the equipment and may cause a dielectric
breakdown resulting in a flashover to ground.

Automatic Transfer Switching

Distribution substations are sometimes designed with duplicate supply circuits
and transformers to eliminate service interruptions due to faults located on the
primary feeder. In order to restore service within a given acceptable time
period, automatic transfer switching can be applied to initiate the throwover
from primary power to the alternate power source. The BE1l-27 Undervoltage Relay
can initiate switching after a given time delay to void transfer switching
during temporary low voltage conditions. To return the substation to normal
service upon the restoration of primary voltage, the BE1-59 overvoltage relay
supervises the transition to its normal operating condition.

1-1
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Cogeneration

Utilities employ the use of a voltage check scheme to supervise reclosing at the
substation when cogenerators are connected to a radial distribution feeder and
the cogenerator is capable of supplying the entire load when the utility circuit
breaker is open. During a faulted condition, the utility requires the cogenera-
tor to be disconnected from the system before reclosing the utility breaker. If
the cogenerator is connected to the system, the utility will reclose to an

energized line.

This could result in reconnecting two systems out of synchronism with each
other. A BE1-27 undervoltage relay monitoring the line voltage will inhibit
reclosing of the utility circuit breaker if the line is energized by the cogen-
erator.

At the interface between the utility and the cogenerator, overvoltage and under-
voltage relays are installed as minimum protection to provide an operating-
voltage window for the cogenerator. During faulted conditions, when the
cogenerator may become overloaded, the BE1-27 Undervoltage Relay will detect the
decline in voltage and remove the cogenerator from the system., The BE1-59
Overvoltage Relay will protect the system from overvoltage conditions that occur
when power factor correction capacitors are located on the feeder.

Transformer Protection

Voltage relays can be applied to protect large transformers from damage as a
result of overexcitation. The concern for transformer overvoltage may be mini-
mized in many power system applications where proper voltage control of the
generating unit is provided. However, where a tap changing regulating trans-
former is located between the generating source and the load, some form of
voltage protection may be required to supplement the tap changing control and to
prevent equipment damage due to over, as well as undervoltages resulting from a
failure of the tap changing control. The BE1-27/59 Under/Overvoltage Relay is
well suited for these applications.

Ground Fault Detection

In a three-phase, three-wire system, a single conductor may break or the insula-
tion may deteriorate resulting in a high resistance ground fault which may not
be detected by the overcurrent relays. This condition, however, may be sensed
by an overvoltage relay connected to a grounded wye, broken delta set of poten-
tial transformers (PT's) as illustrated in Figure 1-1. With this connection,
and a sensitive relay setting, an unbalanced voltage condition, such as
described above, can be quickly detected and isolated.

A
Sl

BE1-59

Figure 1-1. Ground Fault Detection
1-2
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BE1-27/59

MODEL AND STYLE NUMBER

The electrical characteristics and operational features included in a specific

relay are defined by a combination of letters and numbers which constitutes the

device's style number,

The style number together with the model number describe

the features and options in a particular device and appear on the front panel,
The model number BE1-27/59
designates the relay as a Basler Electric Class 100 Under/Overvoltage Relay.

drawout cradle, and inside the case assembly.

STYLE NUMBER IDENTIFICATION CHART

O mO00-000~-00000

BE1-27/59 MODEL

NUMBER

AN

POWER
SENSING INPUT PTION 1 P N 3 QOFRTION 4
TYPE QuTPuT TIMING SUPPLY o oPTIO |
27 or 59 -
R 27 or 59 } 125 Vdc 27 or 59 o= F) Sem-Flysn
4] Single-phase 2Lor 59 = N5 vee Timed Instantaneous Mounting
E) NO relay A1) Instantansous 48 va 0} None Funclion Function l P} Projection
NC rel C1) Short inverse K} © 1) instantaneous Auxiliary Auniliaty Mounting
G) NC relay o 1 L) 24 vde Function 0) None None
27/59 C2) Medium Inverse ¥) Switchable 22/59
0 €3} Long Inverse 48 Vdc or _— 1) NO relay None
Under ver . ) None 1 HC rel. N
F) NO relay | NO retay E1) Detinite 125 vdc 2) Instantanecus 2) NC relay one
H) NC relay | NC relay 27755 2) ::g yac Under Funetion 2) NO relay NO relay
N) NC reiay | NO relay A Under Over ) Instantaneous a) NC relay NC retay
tantaneous Qvaer Function 5) SPDT relay None
P) NO relay | NC relay
C4) Short inverse Short inverse 4) Instanisnecus 6) SPDT retay SPODT relay
C5) Medium Inverse | Medium Inverse gnao:.lnd Over 37759
nction ==
C6) Long invarge Long inverse - Timed Instantaneous
C7) Medium Inverse | Short Inverse Function Function
' Medium Inverss Auxiliaries Auxiliaries
NSING INPUT C8) Lang inverse ° 0) None None
RANGE O1) Short Invarse Instantaneous o e
59 02) Medwm Inverse | Instantaneous A OPTION 2 b} :C '.|." Non
—_— £ 3
2) 1 to 40 Vac D3) Short Inverse Defmnite 2l NO "I" N;m’l
pickup D4) Medium inverse | Definite N) Hone 3: e "y'" e """
3) 55 to 160 Vac A) Power Supply q retays refays
pickup E1! Definite ODelinte Status Oulput
4) 110 to 320 Vac LE2) Oennite Instantancous [N\ TARGETS B) Powsr Supply
pickup Status Outpul
27 or 27/58 & i Terget ia B, Output must be € or F. N) None E:g’:w‘h-lo-
J) 55 to 160 vac & If Option 2 s A or B, Oplion 3 must Ba 0, 1, 2, or §, A) Intarnaily Ovtputs
pickup Operated S} Push-to-
4) 110 to 220 Vac J. AR v.l.n_uo supplied in an $1 sixe case. ®) Current Energize
plckup Operated QOuiputs

SAMPLE STYLE NUMBER

The style number identification chart above illustrates the manner in which a

relay's style number is determined.

For example, if the model number is

BE1-27/59 and the style number is A3F E1J AOS1F the device has the following
features:

R)
3)
F)
El)
J)
A)
0)
S)
1)
F)

Single-phase voltage sensing

Sensing input compatible with a pickup adjustment range of 55 to 160 Vac
Two normally open output relays (one per function)

Definite timing for each function
Operating power derived from a 125 vdc or
Two internally operated target indicators
No instantaneous functions
Push-to-energize outputs (pushbuttons)
Two normally open auxiliary output relays
Semi-flush mounting

1-3
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Voltage Sensing

Power Supply

Target Indicators

Qutput Contacts

BE1-27/59
SPECIFICATIONS

Nominally rated at 50/60 Hz, (120/240V or
100/200V) with a maximum continuous
voltage rating of 360V (120V nominal) or
480V (240V nominal) at a burden less than
1 VA per phase. Frequency range is from
40 to 70 Hz.

Nomina) Input Burden
Type Input Yoltage at
vVoltage Range Kominal
K 48 vdc 24 to 60 Vdc 6.5 W
J 125 vdc 62 to 150 vdc 7.5 W
120 Vac 90 to 132 Vac 19.0 VA
Lt 24 Vdc 12 to 32 vdc 7.0 M
Y* 48 vdc 24 to 60 vdc 6.5 W
125 vdc 62 to 150 vdc 7.5 W
z 250 vdc 140 to 280 Vdc 9.5 W
230 vac 190 to 270 vac 25.0 VA

* The Type Y power supply is field selectable for 48 or 125 vdc,
Selection must be implemented at the time of installation.
This power supply option is factory set for 125 vdc.

t Type L power supply may require 14 Vdc to begin operating. Once
operating, the voltage may be reduced to 12 Vdc.

Magnetically latching, manually reset
target indicators are optionally
available to indicate that a trip output
contact has energized. Either internally
operated or current operated targets may
be selected. Current operated targets
require a minimum of 0.2 Adc flowing
through the output trip circuit, and are
rated at 30 A for 1 second, 7 A for 2
minutes, and 3 A continuously.
Internally operated targets should be
selected if the breaker control circuit
is ac powered, or if the relay has
normally closed output contacts.

Output contacts are rated as follows:

Resistive

120 Vac - make, break, and carry 7 A
continuously.

250 Vdc - make and carry 30 A for 0.2
seconds, carry 7 A con-
tinuously, break 0.1 A.

500 Vdc - make and carry 15 A for 0.2
seconds, carry 7 A con-
tinuously, break 0.1 A.

Inductive
120 Vac, 125 vdc, 250 Vdc - break 0.1 A
(L/R = 0.04).
1.4
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Undervoltage and Overvoltage
Pickup Range

Undervoltage and Overvoltage
Pickup Accuracy

Dropout Accuracy

Instantaneous Time Accuracy

Definite Time Range

Definite Time Accuracy

Inverse Time

Inverse Time Accuracy

Shock

Vibration

Isolation

BE1-27/59

=]

Continuously adjustable over the range of
1 to 40, 55 to 160, or 110 to 320 vac as
defined by the Style Chart. See Section
3, System Voltages for explanation of
pickup ranges.

+2% or +0.5 volts of the pickup setting,
whichever is greater.

+2% of pickup.

Less than 50 ms for a voltage level that
exceeds the pickup setting by 5% or 1
volt, whichever is greater.

Adjustable over the range of 0.1 to 9.9
seconds in increments of 0.1 seconds. A
setting of 00 designates instantaneous
timing.

Within + one half of the Teast signifi-
cant digit time plus 50 ms.

Inverse curve types are defined by the
Style Chart and are represented by the
curves shown on pages 3-4, 3-5, and 3-6.
Inverse time is adjustable from 01 to 99
in increments of 0l. Incrementing the
time dial varies the inverse curve along
the Y axis. A setting of 00 designates
instantaneous timing.

Within +5% or 50 ms (whichever is
greater) of the indicated time for any
combination of the time dial setting and
pickup setting and is repeatable within
+2% or 50 ms (whichever is greater) for
any combination of time dial and tap
setting.

15g in each of three mutually perpen-
dicular axes.

2g in each of three mutually perpen-
dicular axes swept over the range of 10
to 500 Hz for a total of six sweeps, 15
minutes each sweep.

2500 vac at 60 Hz for 1 minute (1500 Vac
for one minute across open contacts) in
accordance with IEC 255-5 and ANSI/IEEE
€37.90-1978 (Dielectric Test).

1-5
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Surge Withstand Capability Qualified to ANSI/IEEE C37.90-1978,
C37.90a-1974, and IEC 255.

Fast Transient Qualified to ANSI/IEEE C37.90.1-198X.
Impulse Test Qualified to IEC 255-5.
Temperature
Operating -40°C (-40°F) to +70°C (+158°F)
Storage -65°C (-85°F) to +100°C (+212°F)
Weight 14 pounds maximum,
Case Size A11 units supplied in an Sl size case.
1-6
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BE1-27/59

" 8

®

SOLID STATE PR

Basler lectne
-- . Minois-

‘ECTIVE n AY

r NS T

e

UNDER OVER
FIIE INST | TIME INST

BE1-27/589
UNDER/OVERYOLTAGE |RELAY

R T O i ey 0
o i oldl @
UNDER Il OVER l

AFF-E1J-A0SIF

.

5

©

Figure 2-1. Location of Controls and Indicators

=

1-7

Basler Elactric
Highland, lilinois



SECTION 2

CONTROLS AND INDICATORS

The following table is referenced to Figure 2-1.

LOCATOR

CONTROL OR INDICATOR

FUNCTION

UNDER PICKUP
Control

Establishes setpoint for the timed
undervoltage function. Continuously
adjustable over the range defined by the
style number.

UNDER TIME
DELAY Control
(Optional)

Establishes the interval between under-
voltage pickup and the time-delayed output.
Defined by the style number, this delay is
either a user-adjustable definite time, or
inversely proportional to the magnitude of
the undervoltage condition. A setting of
0.0 provides an instantaneous response.
Definite - adjustable from 0.0 to 9.9
seconds in 0.1 second increments.

Inverse - adjusts inverse timing
characteristic curve relative to the time
axis. (See pages 3-4, 3-5, and 3-6.)

UNDER INST
Control
(Optional)

Establishes setpoint for the instantaneous
undervoltage function. Continuously
adjustable over the range defined by the
style number.

OVER PICKUP
Control

Establishes setpoint for the timed over-
voltage function. Continuously adjustable
over the range defined by the style
number.

OVER TIME
DELAY Control
(Optional)

Establishes the interval between over-
voltage pickup and the time-delayed output.
Defined by the style number, this delay

is either a user-adjustable definite time,
or inversely proportional to the magnitude
of the overvoltage condition. A setting
of 0.0 provides an instantaneous response.
Definite - adjustable from 0.0 to 9.9
seconds in 0.1 second increments.

Inverse - adjusts inverse timing charac-
teristic curve relative to the time axis
(See pages 3-4, 3-5, and 3-6.)

2-1
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BE1-27/59

LOCATOR | CONTROL OR INDICATOR FUNCTION
F OVER INST Establishes setpoint for the instantaneous
Control overvoltage function. Continuously

(Optional)

adjustable over the range defined by the
style number,

G POWER Indicator ITluminated to indicate that the power
supply is operating,
H Target Reset Lever Linkage extending through bottom of front
(Optional) cover pushed to reset the magnetically
latching target indicators.
I OVER PICKUP ITluminated to indicate that the timed
Indicator overvoltage pickup setting is exceeded.
J Target Indicators Magnetically latching indicators are
(Optional) tripped to red to indicate that an
undervoltage or overvoltage output relay
has been energized.
K Push-to-Energize Momentary pushbuttons accessible through
(Optional) the front panel used to test output relays
and system wiring.
L UNDER PICKUP I1luminated to indicate that the timed

Indicator

pickup setting is exceeded.

2-2
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SECTION 3
FUNCTIONAL DESCRIPTION

GENERAL

The BE1-27 Undervoltage, BE1-59 Overvoltage, and BE1-27/59 Under/Qvervoltage
Relays are static devices which respond to the voltage magnitude of the moni-
tored circuit. Figure 3-1 is a functional block diagram of the BE1-27/59

Under/Overvoltage Relay.
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Figure 3-1. Functional Block Diagram

SYSTEM VOLTAGES

The BE1-27, BE1-59, and BE1-27/59 relays are available with three sensing input
ranges. The 55 to 160V range is intended for use with nominal system voltages
of 120v or 69V (120/ 3). The 110 to 320 volt range is intended for use with
nominal system voltages of 240V, 208V (120 X 3), or 277V (480/ 3). The 1 to
40V range is intended for use with a wye/broken delta PT configuration with 120V
or 69V (120/ 3) line-to-ground secondary voltages. The wye/broken delta PT
configuration is a zero sequence filter capable of producing three times the
line-to-ground voltage (3Vo).

STEP-DOWN TRANSFORMER
The monitored system voltage is applied to the primary of an internal potential

transformer and stepped down to internal circuit levels. The transformer provi-
des a high degree of isolation.

3-1
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BE1-27/59

LOW-PASS FILTER AND FULL WAVE RECTIFIER

The output of the step-down transformer is low-pass filtered to prevent
undesired response to high-frequency noise. Frequencies above 226 Hz are
attenuated. The ac signal is then full-wave rectified to produce positive-going
half-cycles which represent the magnitude of the monitored system voltage.

PICKUP SETTINGS

Controlled by front panel single-turn potentiometers, the pickup settings
establish reference voltages representative of the system voltage which will
cause the relay to respond. Pickup settings are individually adjustable for
timed under/overvoltage functions and instantaneous under/overvoltage functions,
On BE1-27/59, under/overvoltage units, the undervoltage function takes prece-
dence over the overvoltage function.

PICKUP COMPARATGARS

The output of the rectifier circuit is compared to each pickup setting. When
the monitored system voltage is greater than any pickup setting, the effected
comparator's output goes high. When the monitored system voltage is less than
any pickup setting, the effected comparator's output goes Tow. The effects of
these outputs are shown below.

ompar 4 ReTevant Pickup Setting
ator Timed Instantaneous
Qutput [ Undervoltage Overvoltage Undervoltage Qvervoltage
High | No effect ITTuminates OV | No effect Energizes
pickup indica- output relay
tor; initiates
timer
Low ITTuminates UV | No effect Energizes No effect
pickup indica- output relay
tor; initiates
timer

TIMER CIRCUIT

Once initiated, the timer circuit measures the interval from pickup. If the
adverse condition continues through the programmed delay, the timer circuit
energizes the appropriate output relay. In relay styles with inverse timing,
the extent to which the monitored system voltage exceeds the pickup setting
influences the actual time delay such that a greater voltage difference from
pickup produces a more rapid response as illustrated in Figures 3-3, 3-4, and
3-5.

3-2
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BE1-27/59

QUTPUTS

Defined by the model and style numbers, output relays may be provided for each
of the following functions: timed undervoltage, timed overvoltage, instan-
taneous undervoltage, and instantaneous overvoltage. Auxiliary output relays
may be provided for each of these functions as well. Once energized, output
relays will remain energized until the adverse condition stops.

TARGETS

Defined by the model and style numbers, magnetically latching target indicators
may be provided for each timed and instantaneous function, These targets are
actuated in conjunction with their corresponding output relays (internally
operated), or by a minimum of 0.2 Adc flowing through the output relay's trip
circuit (current operated). Target indicators must be manually reset.

POWER SUPPLY
Five available power supply types permit matching the required input voltage to
an existing power source. The power supply is a low burden, flyback switching
design which delivers a nominal +12 Vdc to internal circuitry. A red LED is
illuminated to indicate that the power supply is functioning.
The Type Y power supply incorporates a field adjustable link to select 48 Vdc or
125 vdc. This supply is factory set for 125 Vdc. See Figure 3-2.

CAUTION

DAMAGE WILL RESULT TO THE POWER SUPPLY AND THE RELAY
FROM MISPLACEMENT OF J4.

[ |
g (it g
: q usv "y 125Y] wy
! 00 00 |
| E
L |

WRONG! CORRECT CORRECT

FOR 125 YOC FOR «8 YOC

NiN WS A
nNL 00 1CWL § N/J)

——
CR3
g Basler Electric
« Heghiang, Binges
o

Figure 3-2. Type Y Link Positioning

POWER SUPPLY STATUS OUTPUT (Option 2-AB)

The power supply status output relay has normally closed (NC) output contacts.
This relay is energized upon power-up thus opening its contacts. Normal relay
operating voltage maintains the power supply status output relay continually
energized and its output contacts open. However, if the power supply output
voltage falls below the requirements for proper operation, the power supply sta-
tus output relay de-energizes, thus closing the NC output contacts.
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BE1-27/59
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BE1-27/59
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BE1-27/59
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SECTION 4
INSTALLATION

GENERAL

When not shipped as part of a control or switchgear panel, the relays are
shipped in sturdy cartons to prevent damage during transit. Immediately upon
receipt of a relay, check the model and style number against the requisition and
packing list to see that they agree. Visually inspect the relay for damage

that may have occurred during shipment. If there is evident damage, immediately
file a claim with the carrier and notify the Regional Sales 0ffice, or contact
the Sales Representative at Basler Electric, Highland, I1linois.

In the event the relay is not to be installed immediately, store the relay in
its original shipping carton in a moisture and dust free environment. When
the relay is to be placed in service, it is recommended that the operational
test be performed prior to installation.

RELAY OPERATING PRECAUTIONS
Before installation or operation of the relay, note the following precautions:

1. A minimum of 0.2 Adc in the output circuit is required to ensure
operation of current operated targets.

2. Do not touch target indicator vanes. Always reset targets by
use of the target reset lever.

3. The relay is a solid-state device. If a wiring insulation test
is required, remove the connecting plugs and withdraw the
cradle from its case.

4., When the connecting plugs are removed the relay is disconnected
from the operating circuit and will not provide system protection.
Always be sure that external operating (monitored) conditions are
stable before removing a relay for inspection, test, or service.
Also, be sure that connecting plugs are in place before replacing
the front cover.

5. Be sure the relay case is hard wired to earth ground using the
ground terminal on the rear of the unit. Use a separate ground
lead to the ground bus for each relay.

6. An undervoltage target indication may occur when the lower connecting
paddle is removed if:

a) the instantaneous time function is selected, or
b) a time delay (definite or inverse) below 0.3 seconds is selected.

No actual trip output occurs if the upper paddle is removed first.
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DIELECTRIC TEST

In accordance with IEC 255-5 and ANSI/IEEE C37.90-1978, one-minute dielectric
(high potential) tests may be performed up to 2500 Vac (45-65 Hz) except across
open contacts, which may be tested up to 1500 Vac. Note that this device
employs decoupling capacitors to ground from terminals 3 and 4. Accordingly, a
leakage current is to be expected at these terminals,

MOUNTING

outline dimensions and drilling diagrams are supplied on pages 4-7 and 4-8.

CONNECTIONS

Incorrect wiring may result in damage to the relay. Typical external connec-
tions are shown on page 4-9. Be sure to check model and style number against
the options listed in the Style Number Identification Chart before connecting
and energizing a particular relay. Connections should be made with 14 AWG
stranded wire or better.

NOTE: Be sure the relay case is hard-wired to earth ground with no smaller

=== than 12 AWG copper wire attached to the ground terminal on the rear of
the relay case. When the relay is configured in a system with other
protective devices, always use a separate lead to the ground bus from
each relay.

OPERATIONAL TEST PROCEDURE

The following procedure verifies operation and calibration of the relay. It
should be noted that the results obtained from this procedure may not fall
strictly within specified tolerances. When evaluating results, consideration
must be given to three prominent factors:

1. The inherent error of test equipment. Test equipment should be
accurate within 1% or better,

2. The inconsistent method of testing. (Example: The timer will start
before the Kla contacts close.)

3. The tolerance level of components used in the test setup.

Power Supply Status Qutput (Option 2-A or B)

STEP 1. With the unit in a powered-up condition, verify that the power supply
status output contacts are energized open.

STEP 2. Remove input power and verify that the status output contacts close.

Pickup

STEP 1. Connect the test circuit shown in Figure 4-1 as necessary for the
functions included in your relay model. (See Table 4-1.) Turn all
undervoltage pickup controls fully CCW and all overvoltage pickup func-

tions fully CW. Set all time delay controls to 00. Adjust Tl to
nominal voltage for your Sensing Input Range as indicated below.
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Figure 4-2.
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Sensing Input Range
2 3 4
120 vac | 120 vac | 240 Vac

RESULTS: In units with Sensing Input Range 2 the OVER PICKUP indicator
is illuminated as well as the timed and instantaneous over-
voltage test indicators. In units with Sensing Input Range 3
or 4, all pickup and test indicators will be extinguished,

Table 4-1. Qutput Terminals

Pickup Relay Model
Function 27 59 | 27759
Timed Undervoltage 1-10] - 2-10
Instantaneous Undervoltagd 2-10| - 12-13
Timed Overvoltage - 1-10] 1-10
Instantaneous Overvoltage - 2-10| 11-13

Steps 2 through 4 apply only to units with Sensing Input Range 2.

Slowly decrease the Tl voltage until the OVER PICKUP indicator and the
timed and instantaneous overvoltage test indicators extinguish.

Stowly increase the Tl voltage until the OVERVOLTAGE PICKUP indicator
and the timed and instantaneous overvoltage test indicators illuminate.
Record the voltage.

RESULT: This voltage is between 39.2 and 40.8 Vac.

Turn the timed and instantaneous OVERVOLTAGE PICKUP controls fully CCW.
Slowly decrease the Tl voltage until the OVERVOLTAGE PICKUP indicator
and the timed and instantaneous test indicators extinguish.

Slowly increase the voltage at T1 until the OVERVOLTAGE PICKUP indica-
tor and the timed and instantaneous overvoltage test indicators illumi-
nate. Measure and record the voltage.

RESULT: This voltage is between 0.5 and 1.5 Vac.

concludes the pickup test for units with Sensing Input Range 2.

Steps 5 and 6 apply only to undervoltage functions.

Slowly decrease the voltage at Tl until the UNDER PICKUP indicator and
the timed and instantaneous test indicators illuminate. Measure and
record the voltage.

RESULT: The voltage is between 53.9 and 56.1 Vac for Sensing Input
Range 3 or between 107.8 and 112.2 vac for Sensing Input Range
4.

Step 6 applies only to Relay Model BE1-27.
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STEP 6.

Increase T1 voltage to 170 Vac for Sensing Input Range 3 or 330 Vac for
Sensing Input Range 4. Turn all undervoltage pickup controls fully CW.
Slowly decrease Tl voltage until the UNDER PICKUP indicator and timed
and instantaneous undervoltage test indicators illuminate. Measure and
record the voltage.

This voltage is between 156.8 and 163.2 Vac for Sensing Input
Range 3 or between 313.6 and 326.4 for Sensing Input Range 4.

RESULT:

This concludes the pickup test for Relay Model BE1-27.

NOTE:

STEP 7.

Steps 7 and 8 apply only to overvoltage functions.

Slowly increase the T1 voltage until the OVER PICKUP indicator and the
timed and instantaneous overvoltage test indicators illuminate,
Measure and record the voltage.

This voltage is between 156.8 and 163.2 Vac for Sensing Input
Range 3 or between 313.6 and 326.4 Vac for Sensing Input Range
4.

RESULT:

Step 8 applies only to Relay Model BE1-59 with Sensing Input Range
3 or 4,

Decrease the Tl voltage to 50 vVac. Turn all overvoltage pickup
controls fully CCW. Slowly increase the Tl voltage until the OVER
PICKUP indicator and the timed and instantaneous overvoltage test
indicators illuminate, Measure and record the voltage.

RESULT: The voltage is between 53.9 and 56.1 Vac for Sensing Input
Range 3 or between 107.8 and 112.2 Vac for Sensing Input Range
4.

This concludes the pickup test.

Timing

The following procedure verifies timing characteristics.

STEP 9.

STEP 10.

Connect the test c¢ircuit shown in Figure 4-2.
tions are dependent on the function to be tested.

Qutput terminal connec-
(See Table 4-1.)

Adjust the under or overvoltage pickup settings and the Tl and T2 tap
voltage levels as indicated below for the function being tested.

Sensing | Over Under T1 T2
Range | Pickup [ Pickup | Voltage [ Over | Under
2 20 - 10 30 -
3 130 110 120 160 80
4 260 220 240 320 160
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STEP 11. Set the time delay control for the function being tested to 0.1. Press
and release S2 to assure that K1 is de-energized. Reset the timer.
Press and release SI.
RESULT: The timer displays a response time, dependent on timing type,
as indicated in Column 1 of Table 4-2.

Set the time delay control for the function
Reset the timer. Press and release Sl.

Press and release S2.
being tested to 99.

STEP 12.

RESULT: The timer displays a response time, dependent on timing type,

as indicated in Column 2 of Table 4-2,

Repeat Steps 9 through 13 as necessary for each function's time delay
control,

STEP 13.

This concludes the operational test procedure.

Table 4-2. Timing Test Results
Timing Type CoTumn T CoTumn 7
Time Dial Ol Time Dial 99
Instantaneous 50 ms or less 50 ms or less
Definite Less than 0.2 sec 9.8 - 10.0 sec
Under Over Under Over

Short Inverse 0.150 sec | 0.150 sec| 6.965 sec| 7.330 sec
Medium Inverse 0.363 sec | 0.373 sec| 27.817 sec | 29.160 sec
Long Inverse 0.643 sec | 0.673 sec | 55.210 sec | 58.207 sec

Note: Inverse Time Accuracy

=
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Figure 4-7.
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SECTION 5

MAINTENANCE

GENERAL

Basler relays are static devices which require no preventive maintenance other
than a periodic operational check. The operational test procedure of Section 4
provides an adequate check to verify proper operation of the relay. If the
relay fails to function properly, consult the Service Manual (publication number
9 1706 00 620).

Most components are on conformally coated PC boards. In-house replacement of
individual components may be difficult and should not be attempted unless
appropriate equipment and gqualified personnel are available. The relay may be
returned to the factory for repair. When returning the relay to the factory
ship the entire relay cradle assembly, preferably in its case.

IN-HOUSE REPAIR

If in-house repair is to be attempted, component values may be obtained from the
schematics or the parts list in the Service Manual and replacement parts may be
purchased locally. The quality of replacement parts must be at least equal to
that of the original components.

CAUTION

WHEN THE PRINTED CIRCUIT BOARDS ARE CONFORMALLY COATED
SPECTAL SOLDERING EQUIPMENT MUST BE USED TO PREVENT
THERMAL DAMAGE TO THE DELICATE COMPONENTS. CARE MUST
BE TAKEN NOT TO BRIDGE OVER THE PRINTED CIRCUIT BOARD
TRACES. THE REPAIRED AREA MUST BE RE-COVERED WITH A
SUITABLE PLASTIC COATING (ACRYLIC) TO AVOID BREAKDOWN
OF TRACES DUE TO MOISTURE OR DUST.

Where special components are involved, Basler Electric part numbers may be
obtained from the number stamped on the component or assembly, the schematic, or
the parts list. These parts may be ordered directly from Basler Electric.
Complete boards or assemblies may be ordered by supplying the following infor-
mation.
1. Model and style number
2. Relay serial number
3. Board or assembly
a) part number
b) serial number
c) vrevision letter
4. The name of the board or assembly

CAUTION
REMOVAL AND DIRECT SUBSTITUTION OF PRINTED CIRCUIT BOARDS

OR INDIVIDUAL COMPONENTS DOES NOT NECESSARILY MEAN THE
RELAY WILL OPERATE PROPERLY. ALWAYS CHECK/CALTIBRATE

RELAY PRIOR TO PLACING INTO AN OPERATING SYSTEM.
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STORAGE

This protective relay contains aluminum electrolytic capacitors which generally
have a 1ife expectancy in excess of 10 years at storage temperatures less than
40°C. Typically, the life expectancy of the capacitor is cut in half for every
10°C rise in temperature., Storage life can be extended if, at 1 year intervals,
power is applied to the relay for a period of thirty minutes,
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