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SELF-POWERED RELAY
THREE-PHASE TRIP WITH MAGNETIC LATCH ACTUATOR

This control is mounted external to the vacuum fault inter-
rupter, either in an external low-voltage compartment or on 
the inside of the door of the pad-mounted switchgear, and 
provides the ability to select phase minimum trip (one for all 
three phases) by means of a manual rotary switch. It also has 
an RS232 port for connection to a PC to view the last trip 
data. This control is used on ganged three-phase vacuum fault 
interrupters.

Figure 1.  The Self-Powered Relay control can be mounted externally 
in a sealed, watertight enclosure as pictured above. Or, the SPR 
control can be mounted on the interior of the pad-mounted 
switchgear, such as on the inside of the enclosure door.
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Qualified Persons

WARNING
The equipment covered by this publication must be selected for 
a specific application and it must be operated and maintained by 
Qualified Persons who are thoroughly trained  and knowledgeable in 
the installation, operation, and maintenance of underground power 
distribution equipment along with the associated hazards that may 
be involved. This publication is written only for such qualified persons 
and is not intended to be a substitute for adequate training and 
experience in safety procedures for this type of equipment. Proper 
installation is the responsibility of the operating and construction 
personnel and the utility performing and authorizing the work. 
Completion of these instructions implies no further warranty by 
the manufacturer.

A Qualified Person is defined in the National Electrical Code (NEC/
NFPA-70) as:
One who has skills and knowledge related to the construction and 
operation of the electrical equipment and installations and has re-
ceived safety training to recognize and avoid the hazards involved.
The specific electrical safety training requirements to be considered a 
qualified person are detailed in NFPA-70E, Article 110.1(D), Employee 
Training.  Some of the requirements from the 2012 edition are shown 
below.  For the specific detailed training requirements for a Qualified 
Person make certain to refer to the most recent applicable edition.
These training requirements would include, but are not limited, to 
the following key points:
• The skills and techniques necessary to distinguish exposed ener-
gized parts from other parts of electrical equipment.
• The skills and techniques necessary to determine the proper 
approach distances corresponding to the voltages to which the 
qualified person will be exposed.
• The proper use of the special precautionary techniques, personal 
protective equipment, insulating and shielding materials, and in-
sulated tools for working on or near exposed energized parts of 
electrical equipment.
• Tasks performed less often than once per year have additional 
training requirements.
These instructions are intended only for such qualified persons. They 
are not intended to be a substitute for adequate training and experi-
ence in safety procedures for this type of equipment. Additionally, 
the recommendations in this instruction bulletin are not intended to 
supersede or to take the place of established utility safety guidelines 
and established practices. If there is any question, consult with your 
foreman or supervisor, as appropriate.

Please refer to OSHA 29 CFR 1910.399 and NFPA 70E Articles 100 
and 110.
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SAFETY INFORMATION
Understanding Safety-Alert Messages
There are several types of safety-alert messages which may appear 
throughout this instruction bulletin as well as on labels attached to 
the padmounted switchgear. Familiarize yourself with these types 
of messages and the importance of the various signal words, as 
explained below.

If you do not understand any portion of this instruction bulletin and 
need assistance, contact Federal Pacific at 276-669-4084.

Replacement Instructions & Labels
If you need additional copies of this instruction bulletin, contact Federal 
Pacific at 276-669-4084. 

It is important that any missing, damaged, or faded labels on the 
equipment be replaced immediately. Replacement labels are available 
by contacting Federal Pacific.

SAFETY PRECAUTION

NOTICE
“NOTICE” identifies important procedures or requirements that, if 
not followed, can result in product or property damage if instruc-
tions are not followed.

FOLLOWING SAFETY INSTRUCTIONS

NOTICE
Thoroughly and carefully read this instruction bulletin before installation 
of the pad-mounted switchgear, before switching or operating the 
switches or fuse mountings in this equipment, and before performing 
any maintenance on the equipment.WARNING

“WARNING” identifies hazards or unsafe practices which can result 
in serious personal injury or death if instructions, including recom-
mended precautions, are not followed.

“DANGER” identifies the most serious and immediate hazards which 
will likely result in serious personal injury or death if instructions, 
including recommended precautions, are not followed.

DANGER

DANGER
Federal Pacific Vacuum Interrupters or Fuse Mountings in conjunction 
with appropriate fuses are designed to protect equipment and to 
disconnect faulted equipment from the system. The vacuum inter-
rupters or fuses cannot protect personnel from injury or electrocution 
if contact is made with energized circuits or hardware.

CAUTION
“CAUTION” identifies hazards or unsafe practices which can result in 
minor personal injury or product or property damage if instructions, 
including recommended precautions, are not followed.
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There are two types of time-current characteristic curves 
(TCCs) that can be selected, either relay-type curves or fuse-
type curves. The SPR includes an eight-position dip switch, 
accessible through the faceplate of the relay, to establish the 
particular desired TCC response (see Figure 3). Table 1 shows 
the settings for the curves available. The desired response is 
set by positioning the first six dip switches (positions 1 through 
6), with the remaining two dip-switch positions (positions 7 
and 8) not used.  

The rotary switch (see Figure 3) on the faceplate of the SPR 
shows the minimum-trip setting value for the two types of 
TCCs. The settings for the relay-type curves range from 30-
600 amps and are arranged on the outer column of current 
values around the rotary switch. The settings for the fuse-type 
curves range from 10-200 amps and are arranged on the inner 
column of current values around the rotary switch.

The relay-type curves have a minimum-trip setting value of 30 
amps and follow the curve data sheets that are marked “RELAY”.  
The rotary switch on the faceplate of the SPR is used to select 

The Self-Powered Relay (SPR) is an electronic control that 
receives current input from the individual phase currents of 
a three-phase system through a set of three associated cur-
rent sensors. The SPR monitors the condition of the phase 
currents and, when the current exceeds the selected setting, 
initiates a trip signal that releases the magnetic-actuator latch 
on the vacuum fault interrupter (VFI) to interrupt the circuit. 
The control can also be powered by an appropriate external 
power source.

Figure 2.  Faceplate of the Self-Powered Relay is shown above with 
the 8-position dip switch for setting the desired TCC response at the 
top-left center, the rotary dial for setting the minimum-trip setting 
at the right center and the RS 232 port for connection of a laptop for 
viewing the last-trip data at the bottom right. 

one of the twelve (12) different relay-curve minimum-trip set-
tings that range from 30 amps to 600 amps.

The fuse-type curves have a minimum-trip setting value of 10 
amps and follow the curve data sheets that are marked “FUSE”. 
The rotary switch on the faceplate of the SPR is used to select 
one of the twelve (12) different relay-curve minimum-trip set-
tings that range from 10 amperes to 200 amperes.

The control requires approximately 15 amps line current to 
operate and when that threshold is reached, the control LED 
“READY” lamp indicator will illuminate and blink approximately 
every 2.5 seconds, indicating that sufficient power is available 
to operate. When the control is first powered up, the “READY” 
indicator lamp starts blinking in approximately ten (10) seconds.  
NOTE: The minimum fuse setting of 10 amps has a minimum 
trip of 22 amps, which is more than enough to power the con-
trol.  Thus, even if there is not enough line current to power 
the control and for the “READY” lamp to illuminate and blink, 
the load circuit remains protected.

Figure 3.  Detail views of the dip switch and rotary switch areas of the 
SPR control along with the manual-trip pushbutton and LED-type 
indicating lamps. 
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When the control is fully powered, either by line current or 
external power, the “MANUAL TRIP” pushbutton (see Figure 3) 
can be pressed to initiate a simultaneous trip operation of all 
three phases.  CAUTION:  Be aware that for a manual trip to be 
effected, the “READY” indicator lamp must be blinking before 
pushing “MANUAL TRIP” otherwise the control will not initiate 
the desired trip function.

The “LAST TRIP INDICATORS” are LED-type lamps that illu-
minate when an over current  exceeding the trip-setting level 
occurs on the associated phase and correspond to the A, B and 
C designations that appear on the faceplate of the SPR control.  
If the trip operation is initiated by a signal from a remote device, 
the LED-type lamp labeled “COM ENABLED” will illuminate and 
blink(see Figure 4); alternately, if the trip operation is initiated 
by pressing the “MANUAL TRIP” pushbutton the lamp labeled 
“MANUAL”  will illuminate.  

As an alternate, the SPR control can be powered from an ex-
ternal input of from +12vdc to +24vdc. This power source can 
be applied (1) temporarily at the power jack labeled “EXTERNAL 
POWER” on the faceplate of the SPR control (see Figure 4) or 
(2) permanently by connecting to the internal power strip J5 
on the circuit board (see Figure 5).

Figure 4.  Power can be supplied from an external 12vdc to 24vdc 
source, which can be connected temporarily through the “EXTERNAL 
POWER” jack or permanently on terminal blocks in the SPR control. 
The “COM ENABLED” lamp illuminates when external power is applied 
and, when a trip signal is initiated remotely, the lamp will blink.

Figure 5.  The remote-trip configuration showing the connections to make when using customer supplied “Dry” contacts or “Wet” contacts to 
trip the vacuum fault interrupter.
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Connections
The removable connector plugs for the various terminal strips 
can only be installed in one orientation; make certain that the 
connector is oriented properly to match the way the plug is 
to install.

The current sensors (CS) are connected to terminal block J1.  
When the CS is connected, the CS output is limited to 15 volts.

The magnetic actuators are connected to terminal block J6. 
The terminals marked “A”, “B” and “C” are positive polarity, the 
terminals marked “Common” are negative polarity. Note that 

the magnetic actuators are polarity sensitive. The common 
leads of all magnetic actuators (if more than one is used) can 
be tied together. The positive lead of each magnetic actuator 
must go to its own individual terminal strip position. 

For all SPR controls installed on pad-mounted switchgear, the 
wiring connections are part of the assembly and no further 
wiring is required in the field.

Figure 6.  Illustrated above are the main-circuit board connections for the SPR control connected to provide simultaneous three-pole tripping 
of the vacuum fault interrupter when circuit parameters exceed the settings programmed into the control.
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TABLE 1. Curves and Dip-Switch Settings
RELAY CURVES 

(Minimum Trip 30-600 Amp) DIP SWITCH LAYOUT

Curve # Curve Reference # Curve Type S1 S2 S3 S4 S5 S6
1 TCC-01 E-Slow C C C C C C
2 TCC-02 E-Standard C C C C C O
3 TCC-03 Oil Fuse Cutout C C C C O C
4 TCC-04 K C C C C O O
5 TCC-05 Kearney QA C C C O C C
6 TCC-06 Cooper EF C C C O C O
7 TCC-07 Cooper NX-C C C C O O C
8 TCC-08 CO-11-1 C C C O O O
9 TCC-09 CO-11-2 C C O C C C
10 TCC-10T C C O C C O
11 TCC-11 CO-9-1 C C O C O C
12 TCC-12 CO-9-2 C C O C O O
13 TCC-13 Cooper 280 ARX C C O O C C 
14 TCC-14 F C C O O C O
15 Future TBD C C O O O C
16 TCC-16 Kearney KS C C O O O O
17 TCC-17 GE Relay C O C C C C
18 TCC-18 CO-8-1 to CO-8-6 C O C C C O
19 TCC-19 CO-8-1 to CO-8-6 C O C C O C
20 TCC-20 CO-8-1 to CO-8-6 C O C C O O
21 TCC-21 CO-8-1 to CO-8-6 C O C O C C
22 TCC-22 CO-8-1 to CO-8-6 C O C O C O
23 TCC-23 CO-8-1 to CO-8-6 C O C O O C
24 TCC-24 CO-9-3 to CO-9-6 C O C O O O
25 TCC-25 CO-9-3 to CO-9-6 C O O C C C
26 TCC-26 CO-9-3 to CO-9-6 C O O C C O
27 TCC-27 CO-9-3 to CO-9-6 C O O C O C
28 Future TBD C O O C O O
29 Future TBD C O O O C C
30 Future TBD C O O O C O
31 Future TBD C O O O O C

FUSE CURVES 
(Minimum Trip 10-200 Amp) DIP SWITCH LAYOUT

Curve # Curve Reference # Curve Type S1 S2 S3 S4 S5 S6
54 TCC-54 E Slow O O C O C O

55 TCC-55 E Standard O O C O O C

56 TCC-56 Oil Fuse Cutout O O C O O O

57 TCC-57 K O O O C C C

58 TCC-58 Kearney QA O O O C C O

59 TCC-59 Cooper NX-C O O O C O C

60 TCC-60 T O O O C O O

Dip Switch Close “C” — Up Position

Dip Switch Open “O” — Down Position
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Every effort is made to ensure that customers receive an up-to-date instruction manual on the use of Federal Pacific 
products; however, from time to time, modifications to our products may without notice make the information contained 
herein subject to alteration.
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