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DBFDBF
Digital Breaker Failure

Phase and ground backup protection

for the primary circuit breaker.

Applications

� Backup protection for primary circuit
breaker 

Protection and Control

� Two step instantaneous and/or time delayed
breaker failure

� Independent timer per phase for the first step

� Phase instantaneous overcurrent

� Ground instantaneous overcurrent

� Three phase direct trip 

� Fast tripping logic by using a second set of
level detectors per phase and an independent
timer

� Internal arcing protection

� Operation failure detection

� Three settings groups

� 14 configurable inputs

� 16 outputs (11 configurable)

Monitoring and Metering

� Current metering

� Breaker health monitoring

� Event recorder, last 165 events

� Oscillography, 4 records of 62 cycles

� Phase sequence selection

User Interfaces

� Keypad and display

� 17 LED indicators

� 3 communications ports

� RS232 ports

� Fiber optics available

� IRIG-B input
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DBF digital breaker failure

Description
The DBF is a digital breaker fail-
ure relay that provides phase and
ground backup protection if the
primary circuit breaker fails to
clear a system fault. 

Breaker failure protection is criti-
cal in any backup relaying
scheme. This protection must
have not only sensitivity and
dependability, but also a high
level of security because it is
protecting the busbars. The relia-
bility must also be the same as
that of a busbar protection relay.

By using digital technology the
operation time of the DBF has
been improved. 

An associated function protects
against electrical arcing between
the contacts of the breaker when
it is opened. This will help to
prevent damage to the breaker.
This function uses three very
sensitive overcurrent detectors
set to the line capacitive current.

Three setting groups are avail-
able, with the active group
selected by a setting or an input.
There are 14 configurable inputs
and 16 outputs (11 configurable).

The DBF meters the current
continuously. It also monitors the
breaker health I2t value. It has an
event recorder that can store the
last 165 events with a 1 ms reso-
lution. It can store up to 4
oscillography records with 66
cycles each. 

The local user interface includes
a keypad and display. There are
17 LED indicators, one a two
colored system alarm, and 16 red
configurable to any of the 32
alarms available. There are three
communications ports, one on
the front panel and two on the
rear. It has 2 tripping steps.

Protection and
Control

Overcurrent Protection

The DBF’s three phase overcur-
rent protection (50PBF) consists
of single or three-phase breaker
failure initiation units with inde-
pendent pickups and time delays.
It also has three phase direct trip
protection (50XNF), which may
be used for three phase breaker
failure initiation without overcur-
rent. The DBF also includes
ground overcurrent protection
(50NBF). 

Two step breaker failure opera-
tion is included where each step
operation may be activated by
single, two or three phase over-
current functions. Both steps are
time delayed and offer a wide
range of settings.

Using independent timers per
phase for the first step permits a
correct coordination with the
second zone in case of evolving
faults in single-pole tripping
schemes.

The fast tripping logic permits
accelerated tripping during three-
phase faults. This is particularly
useful in maintaining power
system stability where selective
fast tripping is appropriate.

Internal Arcing Protection

If an electrical arc exists between
the contacts of an open breaker it
can eventually destroy the break-
er. The DBF uses three very
sensitive overcurrent detectors
set to the line capacitive current
to protect against internal arcing.

Settings Groups

Three groups of settings are
available for the DBF. The active
group may be selected by a
setting or by an input.

Inputs and Outputs

The enhanced model DBF has 14
configurable inputs, in groups of
2 and 3 inputs.

There are 16 outputs with the
following assignments:

� 1 breaker failure pickup
� 2 breaker failure fix tripping

contacts
� 1 internal arc contact
� 1 alarm contact
� 5 spare configurable contacts
� 6 latching relay contacts (option-

al)

The logic for configurable
outputs consists of a combination
of NOT, AND, and OR gates appli-
cable to trips, alarms and pickups
of all the protection and control
functions, internal protection
status, control, digital inputs, etc.

A basic DBF model is also avail-
able which includes 6
configurable inputs and 10
outputs (5 of which are config-
urable).

Monitoring and
Metering

Breaker Monitoring

The breaker status is monitored
continuously. The cumulative I2t
value is stored and used for
breaker health monitoring.

Event Recorder

The DBF records up to 165 events
in non-volatile memory. Records
include date and time with 1 ms
resolution, type of event, current
measurements and relay status.



Oscillography

The DBF system includes an
oscillography recorder. It can be
activated by any of the protective
functions pickup or trip or by an
external input. Records have a
resolution of 16 samples per
cycle. Up to 4 records may be
stored with up to 66 cycles each,
with pre-fault cycles adjustable
between 2 and 10 cycles.

The DBF can store up to 4 oscillography
records

Protection Status Self-checking

The DBF performs self tests both
at start up and continuously in
the background during operation.

www.GEindustrial.com/Multilin

5

DBF digital breaker failure

3

User Interfaces

Keypad and Display

The DBF has a 20 button keypad
and a 2 line by 16 character
alphanumeric LCD. This allows
local user interface without a
computer.

LED Indicators

The DBF has 17 LED indicators.
One is a two color system alarm.
The other 16 are red, and are
configurable to any of the 32
alarms available. Each LED can
be configured with or without
memory.

Communications

The DBF has three communica-
tions ports, one on the front
panel which is connected to one
on the rear panel, and a third
independent rear panel port. 

The first two ports allow commu-
nication through GE-LOCAL
software, either locally with a

laptop computer, or remotely to a
protection dispatch center. This
software allows the user to visu-
alize measurements and status as
well as the relay’s time synchro-
nization. 

The third port connects the user
to a communications network,
through GE-POWER software, to
the part of a DDS integrated
system. These applications are
part of GE-NESIS (General
Electric NEtwork Substation
Integration Software) used by the
DDS system.

GE-LOCAL software is provided for DBF
communication

Dimensions

FRONT VIEW SIDE VIEW
CUTOUT & DRILLING PATTERN

19.00"
(483)

3.40"
(87)

10.35"
(263) 1.20"

(31)

0.28" Dia.
(7) 4 Pl.

18.32"
(465)

17.32"
(440)

725700A2.dwg

3.52"
(89)

3.00"
(76)

0.26"
(7)

INCHES
(mm)
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Typical Wiring
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DBF Technical Specifications
OUTPUTS
Signalling contacts:

Contact Capacity:
Maximum operating voltage: 380 VAC, 250 VDC
Continuous current: 8 A
Make and carry: 8 A
Breaking capacity: 1760 VA

Tripping Contacts:
Contact Capacity:

Maximum Operating Voltage: 440 VAC
Continuous Current: 16A
Make and Carry: 30 A
Breaking: 4000 VA

INPUTS
Burdens:

Current Circuits: 0.5 VA for In = 5 A
0.1 VA for In = 1 A

DC Burden:
During operation: 12 W
Per each activated input: 8 mA/1W, Vaux: 125 VDC

PACKAGING
Dimensions: 3.40" H x 19" W x 10.35" D

(87 mm x 483 mm x 263 mm)
Weight:

Not packaged: 16.08 lbs (6 kg)
Packaged: 18.76 lbs (7 kg)

TYPE TESTS
Isolation Test Voltage: 2 kV, 50/60 Hz, 1 min
Surge Test Voltage: 5 kV peak, 0.5 J
Interference: Class III according to IEC 255-22-1
Electrostatic Discharge: Class IV according to IEC 255-22-2
Radio Interference: Class III according to IEC 255-22-3
Fast Transient: Class IV according to IEC 255-22-4
Sinusoidal Vibration: Class II according to IEC 255-21-1
Shock: Class I according to IEC 225-21-2
Radio Frequency Emission:

according to IEC 41B (Sec) 81 and
EN55022 class B

Emisitivity: according to EN50081-2(*)
Susceptibility: according to EN50082-2(*)

ENVIRONMENTAL
Temperature:

Storage: -40°C to +85°C
Operation: -20°C to +55°C

Humidity: Up to 95% without condensing

MECHANICAL CHARACTERISTICS
• Metallic package in 19" rack and 2 units high
• Frontal MMI with LCD and keypad
• Six rear terminal blocks
• Protection class IP52 (according to IEC 529)

APPROVALS

Compliant                           UL - UL listed for USA and Canada 

COMMUNICATIONS
Local Communication: LCD alphanumeric display with two lines

of 16 characters per line
20 button frontal keypad

Remote Communication 
(local or remote PC and communication net):

Mode: half duplex
Speed: 1200 to 19200 bps
Physical Media: RS232 (ports 1, 2 and 3)

Plastic fiber optic (port 3 optional)
Type of connector: HFBR-4516
Power supplied:  -8 dBm
Receptor’s sensitivity: -39 dBm
Wave length: 660 nm

Glass fiber optic (port 3 optional)
Type of connector: STA
Power supplied: -17.5 dBm
Receptor’s sensitivity: -24.5 dBm
Wave length: 820 nm

Synchronization: IRIG-B
• DB9 connector for RS232 ports on the front (1) and on the rear

(2)
• DB9 connector for RS232 port on the rear (3), with 1 mm

plastic fiber optic or 50/125 glass fiber optic option

METERING
Frequency: 50/60 Hz
Rated Phase Current: 0.2 - 2.4 In in steps of 0.01 A 

Range D
Rated Ground Current: 0.1-1.2 In in steps of 0.01 A 

Range D
Auxiliary Voltage: 24 - 48 VDC ± 20%

110 - 250 VDC ±20%

PROTECTION
Thermal Capacity:

Current circuits:
Continuously: 4 x In
During 3 sec: 50 x In
During 1 sec: 100 x In

TIMERS
1 Phase Timers T1: 0.05 - 2 sec in steps of 0.01 sec
3 Phase Timers T2: 0.05 - 2 sec in steps of 0.01 sec
3 Phase W/O Current Timer T3: 0.05 - 2 sec in steps of 0.01 sec
2nd Stage Timer: 0.05 - 2 sec in steps of 0.01 sec
Internal Arc Timer T4: 0.1 - 2 sec in steps of 0.01 sec

*Specifications subject to change without notice.

Ordering
To order select the basic model and the desired features from the Selection Guide below.

DBF 1 * * * * 1 1 1 * ** A
DBF DBF Digital Breaker Tripping

0 RS232 communications
1 Plastic fiber optic and RS232 communications
2 Glass fiber optic and RS232 communications
3 RS485 and RS232 communications

B Ranges: Phase: In = 1 A (0.2-2.4 A), Ground: In = 1 A (0.2-2.4 A)
C Ranges: Phase: In = 5 A (1-12 A), Ground: In = 1 A (0.2-2.4 A)
D Ranges: Phase: In = 5 A (1-12 A), Ground: In = 5 A (0.5-6 A)
F Ranges: Phase: In = 5 A (0.5-6 A), Ground: In = 1 A (0.2-2.4 A)
G Ranges: Phase: In = 5 A (0.5-6 A), Ground: In = 1 A (0.1-1.2 A)

1 P1, P2, P3: M-Link communications protocol
2 P1, P2: M-Link protocol; 

P3: ModBus® RTU communications protocol
M Spanish language
D English language

G 48-125 VDC power supply
H 110-250 VDC power supply

00 Standard model

Special Models:†
MOD 04A: Digital inputs voltage: 48 VDC±20% 
MOD 05A: DIV: 110 VDC ±20%
MOD 06A: DIV: 125 VDC ±20%
MOD 07A: DIV: 250 VDC ±20%
† In the ordering code, the last three digits are to be replaced by the MOD Code. Example: DBF
with DIV of 48 VDC: DBF****111*04A.
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