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DESCRIPTION

The Cooper Power Systems three-phase
Types KFE and KFVE hydraulic/electronic-
vacuum reclosers (Figure 1) provide mini-
mum maintenance, long operating life, reli-
able and compact construction, proven and
versatile solid-state electronics, and
ground-fault tripping as low as five amps,
and a maximum continuous current rating
of 400 amps. The Type KFE provides 6000
amps symmetrical interrupting at 2.4-14.4
Kv and the Type KFVE provides 6000
amps symmetrical interrupting at 2.4-27 Kv.

COOPER POWER
SYSTEMS COMPANY

HISTORY

Fifty years ago, Kyle Corporation produced
its first automatic circuit recloser. In 1947,
Kyle became the distribution switchgear
division of Line Material Industries, which
then became part of McGraw-Electric
Company in 1949. In 1957 the McGraw
Electric Company merged with Thomas A.
Edison Industries to become McGraw-
Edison Company. In 1985 McGraw-Edison
became a subsidiary of Cooper Industries.

Through all of these growing stages, Kyle
reclosers have been refined and improved
to their present reliable, basically mainte-
nance-free state. In addition, Kyle became a
leader in technology with the introduction of
the solid-state electronically controlled
recloser in the early 60s. Since then, the
electronic control has added simplicity,
accuracy, and flexibility to power distribution
protection schemes.

In keeping with the tradition of McGraw-
Edison’s progressive development, the Type
KF vacuum recloser was redesigned to
include the time-proven technology of elec-
tronic control.

The Types KFE and KFVE reclosers
combine the self-contained durability and
simplicity of hydraulic control with the accu-
racy, reliability, and flexibility of solid-state
electronics.

These reclosers use long-life, mainte-
nance-free vacuum interruption, in combi-
nation with the latest solid-state electronic
technology for current sensing and tripping.
This combined technology produces a
more compact (21% less volume), lighter
(24% less weight) unit which requires 42%
less ail.

The results are lower shipping costs,
lower maintenance costs, and reduced han-
dling and warehousing costs.

Figure 1.
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Cooper Power System’s Type KFVE recloser combines interruption with
hydraulic counting and electronic sensing and trippping.

FEATURES

Both the Type KFE and KFVE are com-

pletely self-contained—no external

power source or battery are required to
operate the electronics. Power is
obtained from the primary sources by
means of bushing current transformers.

A minimum of 5 amps primary-current

flow is sufficient to power the electronics.

m Compactly designed in size and
weight to conveniently mount to pole
or substation structure.

m Plug-in trip resistors and trip-timing
curves increase application flexibility.
Plug-in components are easily
installed into the electronic control—
no longer a need to lower the recloser
tank to change tripping and timing val-
ues.

m Ground-tripping as low as 5 amps is
provided as a standard feature of the
control. Ground-trip timing is available
in both inverse and definite time
curves.

Long-life, maintenance-free, sealed
vacuum interrupters provide safe,
quiet current interruption without the
oil contamination and contact wear
associated with other interrupting
media.

Operating mechanism is designed to
maximize recloser durability while
simultaneously simplifying mainte-
nance procedures.

All external tank and head hardware
is stainless steel, ensuring easy main-
tenance and durability.

Electronic control circuitry is central-
ized on a single printed circuit board
which is easily field replaceable. An
easy-to-use electronic control tester is
available.

Electronic control design expands and
simplifies the addition of accessories.
Instantaneous phase- and ground-
tripping and fault-indicating acces-
sories now available add to applica-
tion flexibility.
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Types KFE and KFVE

COOPER POWER SYSTEM’S
KFE AND KFVE RECLOSERS =
RELIABILITY

Minimum Maintenance

The Types KFE and KFVE reclosers encounter
no oil contamination from current interruption
because the fault-current arc is interrupted
within the vacuum chamber rather than in oil.
Thus recloser inspection and oil-test intervals
can be extended over a considerably higher
number of recloser operations.

Contact and interrupter life is several times
greater than what is usual for oil interrupters.
The duty cycle is four times that of comparably
rated oil reclosers. Interrupters require no mainte-
nance throughout their contact-life period.

Bushing replacement is easily accomplished
without major disassembly of the recloser
mechanism. The interrupter-support structure,
mounted independently of the bushings, allows
rapid bushing replacement, without removal or
adjustment of the vacuum interrupters.

Qil is used in the Types KFE and KFVE
reclosers for electrical insulation. It is also used
in the operation-counting mechanism and to
establish the timing of reclosing operations.
Being a vacuum recloser, oil is not involved in
arc interruption. Characteristics of the oil used
and their significance are found in Coopr
Power Systems Reference Information R280-
90-1.

Long Operating Life

Low-energy arc interruption in a vacuum
results in far less explosive shock when fault
currents are cleared. Accordingly, reduced
stress on the recloser mechanism extends the
operating life of mechanism parts.

Vacuum interruption, with its inherently long
duty cycle, allows maximum number of opera-
tions—yet has the least effect on recloser com-
ponents. Hydraulic control systems are built
into the operating mechanism to provide long,
trouble-free operation, while reliable, solid-
state electronics are built into the electronic
control for versatility and ease in changing and
selecting standard and accessory control
settings.

Rugged, Reliable Construction

Drawing on experience gained over many
years of successful design and manufacture,
these reclosers employ operating principles
and many components similar to those used in
Cooper Power Systems Type D, and R&W fam-
ily of reclosers for over 35 years.

The simple electromechanical design pro-
vides self-contained operation by movement of
a solenoid plunger which loads springs, closes
contacts, and releases springloaded mecha-
nisms.

The complete internal mechanism is sus-
pended from the head casting and can be
removed from the tank as a single unit
(Figures 2 and 3). Mechanism removal
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Untanked Type KFE recloser (viewed from interrupter side).
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requires merely loosening and pivoting
six captive bolts on the head flange. Six
head flange clamping locations assure
even and proper gasket compression. An
oil-tight, weatherproof seal between
head and tank is obtained by a nitrile
gasket confined in a controlled compres-
sion clamping arrangement. The mecha-
nism itself is secured to the head with
four large bolts, easily removed in the
event that work is required on mecha-
nism parts (Figure 4).

External construction involves a
rugged cast-aluminum head, sturdy well-
anchored bushings, and a steel tank fin-
ished with a corrosion-resistant polyester
base paint. Both finish and bushing glaze
color is light gray, Munsell 5BG7.0/0.4.

Where additional operating and ser-
vice flexibility is required, KFE and KFVE
reclosers can be supplied with factory-
installed accessories. Metering or relay-
ing can be accomplished with integral
bushing-current transformers. Remote-
Trip, Remote-Close, and Remote-
Lockout accessories permit remote oper-
ation. Recloser contact or mechanism
position can be monitored with Auxiliary
or Lockout-Indicating Switches. These
and other accessories permit KFE and
KFVE reclosers to fit even the most com-
plex of system applications.
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Figure 3.
Untanked Type KFE recloser (viewed from contactor side).
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Head mechanism for Type KFE recloser (head removed).
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Reliable Operation

Connection of six recloser bushing termi-
nals to the three-phase system prepares
the recloser for operation. Raising the
manual operating handle connects the
closing solenoid across two phases and
causes the closing solenoid plunger to
be drawn into the solenoid. Through the
recloser mechanism, this downward
movement of the plunger closes the vac-
uum contacts, loads the contact pressure
springs and the opening spring, and
opens the phase-to-phase connection to
the solenoid. The plunger is latched in
the downward position after the vacuum
interrupter contacts are closed.

Fault currents are sensed by six bush-
ing current transformers mounted under
the head of the recloser. Whenever any
phase or ground current exceeds the
minimum trip level and remains above
that level for the selected timing period
(as set in the electronic control), the low-
energy tripper is energized by the ener-
gy-storage capacitor and releases the
charged opening springs. The low-ener-
gy tripper provides simple and reliable
operation, since energy to initiate the
tripping operation is taken directly from
the system.

Opening of the recloser contacts
releases the closing solenoid plunger
and allows it to travel upward to close the
phase-to-phase connection to the clos-
ing solenoid. With the closing solenoid
reenergized, a closing operation is
accomplished in the same manner as
described above.

Hydraulic control of recloser opera-
tions makes use of separate elements to
regulate recloser sequence and reclos-
ing time. A counting mechanism counts
the number of operations to lockout.

Versatile Recloser Mounting

Any of three methods can be used to
mount a Type KFE or KFVE recloser.
Direct mounting by tank lugs to either a
curved or flat surface (mounting lugs
accommodate 16-mm (5/8-in.) diameter
hardware); mounting by use of the pole
extension hanger accessory; or substa-
tion mounting accessory.

Having a symmetrical head-to-tank
clamping arrangement, the recloser may
be placed in the tank in various posi-
tions. Thus optimum location of manual
operating handles, indicators, and bush-
ings can be easily accomplished.

Detailed Recloser Operation

The Types KFE and KFVE reclosers are
completely self-contained, taking operat-
ing energy directly from the system. The
electronic control signals the low-energy
trip solenoid to initiate tripping operation.
Reclosing and trip-spring energy is pro-
vided by a high-voltage closing solenoid.
Dual timing of both phase-trip and
ground-trip operations is provided by
proper setting of the timing-sequence
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selectors. Control of all recloser opera-
tions is hydraulic, except over-current
sensing and trip timing which is con-
trolled by the electronic control. Major
components involved in operations are
the closing solenoid; the low-energy trip-
per; the counting, sequencing, and
lockout mechanisms; and the electronic
control (Figure 5).
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Types KFE and KFVE electronic control.
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CLOSING SOLENOID

Energy that operates the recloser mech-
anism to close the vacuum interrupter
contacts, compress the contact pressure
springs, and charge the opening spring
is obtained from the system through a
high-voltage closing solenoid. As shown
in Figure 6, this solenoid is connected
phase-to-phase on the recloser’s source
side through a high-voltage contactor
(switch). Selection of the closing solenoid
voltage rating is based on the phase-to-
phase voltage of the system on which
the recloser is to be used. Low-voltage
power can be employed for closing if the
proper solenoid and a Low-Voltage
Closing accessory are specified when
the recloser is ordered.

The closing operation is best under-
stood by considering the recloser to be
connected to the line out but locked out
(yellow manual operating handle in
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downward position). To close from lock-
out, the manual operating handle is
raised to the closed position. This allows
the closing solenoid contactor to close
the phase-to-phase connection, thereby
energizing the closing solenoid and
imparting a downward acceleration to the
solenoid plunger. Downward movement
of the plunger causes the recloser oper-
ating mechanism to do the following:

m Contact-operating rods move down-
ward to close vacuum interrupter con-
tacts and compress contact-pressure
springs.

m Closing-solenoid contactor opens.

m Opening spring is charged and reclos-
er mechanism is set up for a tripping
operation.

m Plunger is latched in its downward
position, charging plunger-return
springs.

CONTACT QPEMING SPRING

While the recloser contacts are closed,
the solenoid plunger remains latched in
its downward position. Release of the
recloser-opening spring (as in a trip
operation) releases the plunger latch and
allows the plunger to be drawn upward
under action of the plunger-return
springs. Oil flow into the chamber being
vacated by upward movement of the
plunger is regulated by a timing orifice in
its base. This retards the plunger’s
upward movement to accomplish the
recloser’s two-second reclosing time (a
four-second reclosing time is also avail-
able as an accessory). As the plunger
reaches the top of its stroke, the closing
solenoid contactor again closes, momen-
tarily actuating the closing solenoid, and
drawing the plunger back down to repeat
the closing operation.
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LOW-ENERGY TRIPPER

The low-energy tripping mechanism,
operated from the electronic control, initi-
ates the overcurrent tripping operation.
The mechanism consists of a permanent
magnet and an armature and coil assem-
bly which operate a trip lever (Figure 7).

During the closing operation, an elec-
tromagnetic charging coil instantaneous-
ly charges the trip capacitors — in the
electronic-trip control—assuring that the
recloser is armed and ready for an
immediate trip operation if necessary.
When the recloser is closed, the tripper-
armature plunger is held in by the mag-
netic force of the permanent magnet. In
this position, the armature spring is com-
pressed and energized—ready to with-
draw the armature when magnetically
released.

During a trip operation, the stored
energy in the trip capacitors energizes
the solenoid coil in the low-energy trip-
per. This creates a counter-magnetic
field which momentarily neutralizes the
field of the permanent magnet—thus
allowing the spring-driven armature to
instantaneously operate the trip lever
which in turn opens the recloser con-
tacts. As the recloser contacts open, the
precharged reset spring is released and
returns the solenoid plunger to its de-
energized position. This low-energy trip
assembly is thus re-cocked and able to
perform another trip operation as soon
as a closing operation is completed.

COUNTING AND SEQUENCING
MECHANISMS

Each recloser operation is counted —
phase and ground—by a ratchet-rod-and
piston assembly mounted on the recloser
mechanism. The counting mechanism in
turn actuates the recloser’s sequence
mechanism and lockout mechanism.

COUNTING OPERATION

After each tripping operation, during the
reclosing interval, a spring-biased pawl
is moved upward by the pivoting mecha-
nism linkage as shown by arrows in
Figure 8. Being spring biased, the pawl
engages the ratchet rod at the bottom of
its stroke, raising the rod approximately
7,9-mm (5/16-in.). At the top of its stroke,
the pawl disengages from the ratchet
rod, returning to its starting position as
the recloser closes.

The count is registered by a piston that
is attached to the lower end of the ratch-
et rod and moves in an oil-filled housing.
The piston is drawn upward with the
ratchet rod and held there by oil trapped
by a ball check valve; as the piston is
drawn upward the valve opens, permit-
ting the piston unimpeded upward travel,
but downward movement only at a cali-
brated resetting rate. Each subsequent
recloser operation further elevates the
ratchet rod and piston.
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Figure 7.
Low-energy tripper.
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Figure 8.
Simplified diagram of counting mechanism.

LR - P T

PLUNGER LEVER
BARL

COLNTING MECHARSI HOLISING
COUNTING FSTON

RATCHET AOO

SEQUENCING LINKAGE

BALL CHECK VALVE

DUMPMG ROD

6



KFE10001-E

The piston-and-ratchet-rod assembly
begins resetting as soon as the pawl dis-
engages from the ratchet rod as each
count is completed. The reset time at 25°
C is 75 to 175 seconds for each recloser
operation counted. Following a lockout
operation, the dumping rod raises the
check valve, and results in a fast time
(approximately 15 seconds), permitting
the count to start from zero each time the
yellow handle is raised.

NUMBER OF OPERATIONS

TO LOCKOUT

The upper end of the ratchet rod con-
tains a stepped spacer that can be
indexed into three positions, providing 2,
3 or 4 operations to lockout (Figure 9).
When the stepped spacer engages the
lockout mechanism trip lever—after it has
been raised the preset number of
counts—it causes the recloser to lockout.

One operation to lockout can be set by
moving the external non-reclosing han-
dle, located under the sleet hood, to its
downward position.

The counting mechanism registers all
recloser phase- and ground-trip over-
current operations. It will also register
recloser operations initiated by externally
controlled remote operating accessories.

SEQUENCING MECHANISM
A sequencing mechanism, consisting of
a cam rod, a phase- and ground-trip
cam, and a phase- and ground-sequenc-
ing switch connected to the electronic
control determines on which characteris-
tic the recloser will time its opening oper-
ations. The mechanism is actuated by
movement of the ratchet rod (Figure 10).
When the recloser operates, the ratch-
et rod moves upward as previously
described and causes a similar upward
movement of the cam rod, causing a
counterclockwise rotation of the cam
assembly. As the recloser operates
through its preset program, the sequenc-
ing switch rollers ride along the phase-
and ground-trip cam edges. When the
fast operations have been completed,
the cam assembly will have rotated suffi-
ciently to cause the sequencing roller to
engage the sequencing switch. This
switches the electronic control to its
slow-timing characteristic. The sequenc-
ing mechanism will return to its reset
position as the counting mechanism
resets.
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Figure 9.
Simplified diagram showing operations to lockout settings on counting
mechanism ratchet rod.
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NUMBER OF FAST OPERATIONS
The phase- and ground-trip cams are
used to program the number of fast trip
operations required in the recloser’s
operating sequence. As shown in Figure
10, the cam plates contain indexing num-
bers (0, 1, 2, 3) for both phase and
ground. The operating sequence is set
by simply lifting the locking tab on either
the phase- or ground-trip cam and rotat-
ing it until it aligns with the desired num-
ber of operations on the fast curve. The
number of slow operations will be auto-
matically established—it will be the differ-
ence between the number of fast opera-
tions and the number of operations to
lockout. In all cases, the total number of
operations on both phase and ground
must be the same. If four fast operations
are desired, consult the factory.

ELECTRONIC CONTROL

The electronic control (Figures 11 and
12) utilizes solid-state circuitry and pro-
vides the intelligence for current sensing
and trip timing. All the control electronics
and electronic accessories are located in
an external cabinet connected to the
recloser with a 1,8-m (6-ft) long cable.
The separate control cabinet is intended
to be mounted to the recloser tank,
although it can be mounted to the pole or
other mounting structure at a distance
equal to the cable length. The control
cable is hard wired to the recloser and
connected to the control with a threaded
weatherproof connector.

CURRENT SENSING

KFE and KFVE reclosers have six
1000:1-ratio current-sensing transform-
ers mounted on the bushings under the
head—providing both phase- and
ground- (zero-sequence) current sens-
ing. The CTs are connected to the elec-
tronic control cabinet by the 1,8-m (6-ft)
cable.

MINIMUM-TRIP SELECTION

The minimum-trip ratings, both phase
(10-800 amps) and ground (5-400 amps)
are established by plug-in resistor car-
tridges. The cartridges are labeled with
their minimum-trip current values. The
minimum-trip setting of the recloser can
be changed by merely changing the trip
resistors. A 1-amp ground minimum-trip
rating is also available by connecting a
jumper between Tabs X and Y on the
main circuit board and installing a 5-amp
ground minimum-trip resistor.

Figure 11.

Types KFE and KFVE recloser electronic control.
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Functional block diagram of electronic control.
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PHASE- AND GROUND-TRIP
TIMING

A variety of time-current characteristic
curves allow the KFE and KFVE to fit
specific power distribution systems. All
timing starts at initiation of a fault, or
when closing into a fault.

An A (fast), and B and C (delayed)
phase-trip timing curves are available.
For ground-trip timing, inverse curves 1
(fast) and 2 and 3 (delayed) and 9 con-
stant time curves of from 0.1 to 15 sec-
onds are available.

The A curve for phase timing is per-
manently wired on the control circuit
board. The delayed phase-trip curves
and all ground-trip curves are circuit
cards which plug into the main control
board. Phase and ground TCC circuit
cards are not interchangeable. A typical
set of curves is illustrated in Figure 13.
For detailed coordination planning,
complete sets of curves can be
ordered; specify Cooper Power
Systems bulletin KFE10004-E.

CONTROL POWER

The KFE and KFVE reclosers are com-
pletely self-contained; no external power
source or battery is required to operate
the electronics. The electronic circuitry is
powered from the line by bushing-cur-
rent transformers mounted under the
head. A minimum of 5-amps primary
current flow is sufficient to power the
electronics and charge the trip capaci-
tors which actuate the low-energy trip-
per. In addition, a pickup coil, wound on
one leg of the closing solenoid frame,
provides additional charge to the trip
capacitors during each reclosing opera-
tion to insure that sufficient tripping
power is available immediately following
a closing operation, thus eliminating the
necessity of a time delay to charge trip
capacitors from load or fault current.
Tabs are provided on Terminal Strip TB2
within the control cabinet for connecting
a 15-18 Vdc voltage supply to charge
the capacitors for test purposes.

VACUUM INTERRUPTION
Vacuum has proven to be an efficient
medium for fault- and load-current inter-
ruption. It offers many advantages over
other interrupting media:

m Deterioration of the medium is virtually
non existent.

m |ts extremely rapid dielectric recovery
makes the interrupter insensitive to
the recovery-voltage rise rates usually
encountered.

m Interrupter contact wear is minimal;
consequently, contact life is consider-
ably extended.
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Typical set of time-current curves for phase-trip operations.

m Shorter contact travel significantly
reduces mechanism shock which
results in less parts wear and longer
operating life.

m Shorter contact travel results in faster
opening time and fault clearing.

m The medium itself requires no service
throughout the life of the interrupter.

Since the early twenties, designers of
circuit interrupters have recognized the
advantages of vacuum as an interrupting
medium. But only during the last 35
years have two major technological
advances enabled vacuum interrupters
to become a commercial reality. These
are developments in metallurgy growing
out of the semiconductor industry and
developments in modern vacuum
techniques.

It was during this period that Cooper
Power Systems, in conjunction with other
research organizations, developed its
first vacuum interrupter. Culminating over
ten years of research, testing, and devel-
opment, Cooper Power Systems (then
Line Material Industries) announced in
1966 the Type VSA vacuum recloser,
forerunner of what today is the industry’s
broadest line of vacuum reclosers.

Manufactured at its Kyle Products
Plant, Cooper Power Systems vacuum
interrupters have established a superb
field record for long life and high reliabili-
ty. This stems from superior design,
materials, and processing, plus thorough
testing to confirm that high-quality stan-
dards have been met. The interrupters
used in the Types KFE and KFVE
reclosers (Figure 14) employ the same
materials and are similarly processed
and tested.
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82051KM-A

Figure 14.
Vacuum interrupters installed in
Type KFE recloser.

Interrupter Design and

Construction

In the Types KFE and KFVE reclosers
interrupter (Figure 15), a symmetrical
interrupting chamber, placing contacts
near the center of the interrupter insula-
tion, makes most efficient use of its
dielectric capabilities. This assures a
more reliable interrupter and optimum
electrical design of the interrupter
support structure.

Major interrupter insulation is provided
by a high-alumina ceramic cylinder.
Ceramic is used, rather than glass,
because it is far stronger and withstands
the extremely high vacuum-bakeout tem-
perature. High bakeout temperature
insures the interrupter purity level
required for long vacuum life.

End caps are made of a vacuum-melt-
ed alloy having thermal expansion close-
ly matching that of the ceramic. They are
joined to the metallized ends of the
ceramic using a unique butt-seal brazing
method. Experience has proven this to
be a highly reliable means of achieving
the enclosure integrity required to main-
tain the very high vacuum level -1077 to
109 mm of mercury —required for inter-
rupter operation.

A stainless-steel bellows completes
the vacuum enclosure. Sealed to the
moving-contact shaft, the bellows with-
stand the short but rapidly accelerating
contact motion without fatigue, over a
long mechanical life.

The copper-alloy contact materials,
that are used in the contact assemblies,
are processed in specialized vacuum
equipment. The contacts are designed
for antiwelding and high current-interrup-
tion capabilities.

Processing and assembly of Cooper
Power Systems vacuum interrupters is
accomplished under carefully controlled
manufacturing conditions. Vacuum-melt-
ed alloys—essentially pure to start
with—are further decontaminated, then
assembled in a contaminant-free clean
room. Further purification is accompli-
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Figure 15.

shed under elevated temperature in the
bakeout process. Automatic equipment
insures proper vacuum processing while
the purification cycle is completed. Full
sensitivity leak tests—possible because
the ceramic has an extremely low helium
permeability— confirm enclosure integri-
ty. Assurance that exact manufacturing
specifications have been met is provided
by electrical tests of the interrupter
before and after assembly in the
recloser.
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Cutaway of typical vacuum interrupter.
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KFE10001-E

RATINGS AND SPECIFICATIONS

TABLE 1

TABLE 4
Operating Times

; Normal reclosing time (sec) ............ 2*
Voltage Ratings Resetting time at 25°C
Description KFE KFVE (min per recloser operation) ......... 15
Nominal operating (KV) . ...... ... 2.4-14.4 | 2.4-24.9 *A four-second reclosing time is available.
Maximum design (KV) .. ... 155 27.0
Impulse withstand (BIL) 1.2 x 50 microsecond wave, crest (Kv) 110* 125*
60-Hz withstand (rms) TABLES
DY, L MIN (KV) - oo 50 60 Duty Cycle
Wet, 10 sec (KV) ...................................... 45 50 9% of Max Number
RIV at 1000 kHz, at 9.41 Kv KFE, 16.4 Kv KFVE (microvolts max) . 100 100 Interrupting Circuit of
Operating frequency (Hz) ........... ... i 50-60 50-60 Rating X/R Ratio | Operations
*In accordance with ANSI standard C37.60—1981. KFE  15-20 3 96
15 Kv 45-55 7 120
TABLE 2 6 KA* 90-100 14 32
Current Rating 248 Total
— KFVE 15-20 4 96
Description KFE KFVE 27 Kv 45-55 8 120
Maximum continuous current (@mps) ............. ..o 400 400 6 KA* 90-100 15 32
Overload capability (4 hr) @MpPS) .. ...« 500* 500+ 248 Total
(2hrat40°C) (amps) ...................e 600* 600* *Maximum interrupting current
Interrupting current (amMps) ... ... 6000 6000 (rms symmetrical amps).
Magnetizing interrupting current (@mps) . ......... . 14 14
Cable charging current at 8.94 Kv KFE, 15.5 Kv KFVE
(@andgnd) (@aMPS) ... .o 5 5
Three-second current (rMS SYM amps) ... ...oov i nne ... 6000 6000
Momentary current (rms Sym amps) .. ..........ooueeneenne.nn 9000 9000
Surge Current (amMpPS) ..o v vt 65000 6500
Make current (peak asym amps) .. ... 16200 16200
*After level-off at rated continuous current
TABLE 3 TABLE 6
Interrupting Rating Mechanical Specifications
Minimum Trip | Maximum Interrupting Operating temperature (°C):
Current Current MINIMUM . L -30
(amps) (rms symmetrical amps) MaximUM .. 50
Phase | Ground KFE KFVE Close mechanism ............ ... . . i Solenoid close
Open Mechanism . ... ... Spring operated

- 5 6000 6000 Contact close time (CYCIeS) . ... oot 0.75

10 10 6000 6000 Contact gap CM (IN.) ..ottt 0,95 (0.375)

20 20 6000 6000 Contact opentime (CycCles) . ...t 0.50

30 30 6000 6000 Interrupting time (CyCles) . ... . 1.50

50 50 6000 6000 Allowable contact erosion cm (in.):

70 70 6000 6000 KEE .+ oo e e e e e e 0,32 (0.125)
100 | 100 6000 6000 KEVE o oo e e e e e e 0,16 (0.062)
140 140 6000 6000 Resetting time, integrator, sec (at 25°C) per trip operation
200 200 6000 6000 :

(Quick reset afterlockout) . ......... ... 75-175
280 280 6000 6000 Resistance, nominal (micro-ohms):
320* 322 6000 6000 Bushings, terminal-to-terminal . .......... ... .. ... . o . 400
400% | 400 6000 6000 ReCloSiNG iMe (SEC At 25°C) .+« v v v v oot 1525
450 - 6000 6000 Mechanical life (minimum operations):
560: - 6000 6000 Mechanism . . ... . 2500
800 - 6000 6000 Vacuumbottle .. ... .. 2500
e e o ) 205 11510
KEVE. 63.3 (26-1/2)
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DIMENSIONS, WEIGHTS, OIL CAPACITY
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Figure 16.
Types KFE recloser top and front view dimensions.
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DIMENSIONS (Continued)
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RECLOSER ACCESSORIES
The Types KFE and KFVE reclosers can
be tailored to meet a variety of applica-
tion requirements by including factory-
installed accessories. Ordering informa-
tion for all accessories is found at the
end of this bulletin.

Extra-Creepage Bushings

When Type KFE reclosers are to be
installed where extensive salt spray,
smog, smoke, or other atmospheric con-
taminants reduce the effectiveness of
porcelain insulation, extra-creepage
bushings can be supplied. Standard
Type KFE recloser bushings provide
29,5 cm (11-5/8-in ) of creepage; extra-
creepage accessory bushings provide
43,2 cm (17-in.).

ORDERING INFORMATION
Extra-creepage bushings . .. .. KRK288FC

Bushing-Current Transformers

A set of three 600:5 multi-ratio bushing-
current transformers can be factory-
installed externally on source-side bush-
ings (Figure 19). The accessory includes
three current transformers, conduit and
fittings between the current transform-
ers, and 1,5m (5-ft) of factory wiring to a
terminal block mounted in a weather-
proof junction box. Although the ratio to
be connected— 50:5, 100:5, 150:5,
200:5, 250:5, 300:5, 400:5, 450:5, 500:5
or 600:5—must be specified when this
accessory is ordered, it can be changed
at the installation site (Figure 20).

NOTE: Current transformer cannot be installed over
bushing #4 when KRK414FB remote close acces-
sory is used.
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Figure 19.

Bushing-current transformer
accessory mounted on recloser
bushings.
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Figure 20.
Bushing-current transformer
connections.

When reclosers are to include remote
closing in addition to one of the above
accessories, the KRK433FB (Figure 21)
junction box must be specified.

The junction box provides a convenient
single location for connection of cus-
tomer remote operating and indicating
circuits. The KRK433FA junction box
includes a 1,8-m (6-ft) cable for intercon-
nection of recloser and junction box. The
KRK433FB includes an additional cable
for connection to the remote closing
accessory. Figure 22 shows the dimen-
sions and accessory connection loca-
tions in the KRK433FA and KRK433FB
junction boxes.

ORDERING INFORMATION

Accessory-connection
junctionbox ............... KIRK433FA
Accessory-connection
junction box (if remote-closing

accessory ordered) ........ RK433FB

ORDERING INFORMATION

Three 600:5 multi-ratio BCTs on
source-side standard
creepage bushings, KFE . . ... KRK50F3X

Three 600:5 multi-ratio BCTs on
source-side extra-creepage

bushings, KFE ............. KRK51F3X
Three 600:5 multi-ratio BCTs on

source-side, KFVE ......... KRK63F3X
600:5 multi-ratio slip-on BCT

field-installation kit

(one transformer per kit). . . .. KA712L2

Accessory-Connection

Junction Box

The Accessory-Connection Junction Box
(KRK433FA) must also be specified
when recloser is to be furnished with one
or more of the following accessories.
Auxiliary switch.

Lockout-indicating switch.

Remote trip.

Remote lockout.

Remote close.

Low-voltage closing.

g 3

83459KM-A

Figure 21.
Accessory-connection junction
box (KRK433FB) with cable recep-
tacles for connection to recloser
and remote-closing accessory.
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Figure 22.

Dimensions and accessory-con-
nection locations in the KRK433FA
and KRK433FB accessory junction
boxes.
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Figure 23.
Auxiliary switch mounted on side
of recloser mechanism frame.

82253KM-A

Figure 24.
Lockout-indicating switch mount-
ed on side of recloser mechanism.

Auxiliary Switch

Remote indication of recloser contact
position can be accomplished with the
Auxiliary Switch accessory (Figure 23).
The contacts of the auxiliary switch also
can be used to switch other circuits in
accordance with the opening and closing
of the recloser contacts. Table 7 shows
the interrupter ratings of the auxiliary
switch.

Customer connections to auxiliary
switch contacts are made in the accesso-
ry-connection junction box (Figure 22).
One stage (Terminals 8, 9, and 10 in
Figure 22) is employed in the switching
of the remote-trip accessory; however,
the second stage of the auxiliary switch
(Terminals 5, 6, and 7 in Figure 22) is
available for customer use.

The accessory-connection junction
box must be ordered separately unless
the remote-trip accessory is specified; in
this case, the auxiliary switch is automat-
ically included, and need not be specified
separately.

ORDERING INFORMATION

A two-stage switch is provided; each
stage contains one single-pole, double-
throw isolated set of contacts—aa and
bb. When the recloser is locked out, the
bb contacts are closed and aa contacts
open. See tabulation below for relation-
ship of recloser and indicating switch
contacts. The contacts cannot be
changed.

When recloser is locked not
out locked out
Indicating switch aa
contacts are ........ open closed
Indicating switch bb
contacts are ........ closed open

Accessory auxiliary switch
(2 normally open/normally

closed contacts). . ........... KRK411FA*

TABLE 7

Interrupting Ratings of Auxiliary Switch
Volts Current

(amps)

120 ac 15
240 ac 15
24 dc 2
48 dc 0.75
125 dc 0.5
250 dc 0.25

A two-stage switch is provided; each
stage contains one single-pole doublethrow
isolated set of contacts—a and b. When the
recloser contacts are open, the a contacts
are also open and the b contacts are
closed. How auxiliary switch and recloser
contacts are related is tabulated below. The
contacts cannot be changed.

* Requires accessory junction box KRK433FA. If
remote-trip accessory is ordered, auxiliary switch
accessory need not be ordered separately.

Lockout-Indicating Switch

A Lockout-Indicating Switch accessory
(Figure 24) can be included on reclosers to
provide a facility for remote indication of
recloser lock out. This accessory is particu-
larly useful in load-transfer schemes or
other applications where lockout of one
recloser may initiate the closing of another.
Table 8 shows the interrupting ratings of the
lockout-indicating switch.

TABLE 8
Interrupting Ratings of
Lockout-Indicating Switch

Customer connections to lockout-indi-
cating switch contacts are made in the
accessory-connection junction box as
shown in Figure 22. One stage
(Terminals 14, 15, and 16 in Figure 22) is
employed in the switching of the remote-
lockout accessory; however, the second
stage of the lockout-indicating switch
(Terminals 11, 12, and 13 in Figure 22) is
available for customer use.

The accessory-connection junction box
must be ordered separately unless the
remote-lockout accessory is specified; in
this case, the lockout-indicating switch is
automatically included, and need not be
specified separately.

ORDERING INFORMATION

Accessory lockout-indicating

switch................ KRK412FA*

When recloser contacts are closed:
Auxiliary switch contacts a are closed;
auxiliary switch contacts b are open.

When recloser contacts are open:

Auxiliary switch contacts a are open;
auxiliary switch contacts b are closed.

Volts Current
(amps)

120 ac 15

240 ac 15

24 dc 2

48 dc 0.75

125 dc 0.5

250 dc 0.25

* Requires accessory junction box KRK433FA. If
remote-lockout accessory is ordered lockout-indi-
cating switch need not be ordered separately.
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Remote-Trip Accessory
Recloser trip operations can be triggered
from a remote location by energizing the
Remote-Trip accessory (Figure 25)
through an external supply circuit.
Automatic reclosing will occur, the reclos-
er will count the operation, and sequenc-
ing will occur in the same manner as if
the electronic control had operated. Table
9 lists the remote-trip accessory ratings.

82087KM-A

Figure 25.
Remote-trip accessory mounted
on side of recloser mechanism.

Remote-Lockout Accessory

When energized from an external source,
the Remote-Lockout accessory (Figure 26)
will cause the recloser to trip and its mech-
anism to lockout. The recloser’s yellow
manual operating handle will drop to its
lockout position, providing a visual indica-
tion that the recloser is locked out. Table 10
lists the remote-lock out accessory ratings.

Fi(-guré 26 82087KM-A
Remote-lockout accessory mount-
ed on side of recloser mechanism.

ORDERING INFORMATION

Remote-trip accessory:
24Vacor24vVdc.......... KRK409FA*
48Vacor48Vdc.......... KRK409FB*
120Vacor 125Vdc......... KRK409FC*
240Vacor250Vvdc........ KRK409FD*

TABLE 9
Remote-Trip Accessory Ratings
Rated Current
Catalog Voltage Required
No. (volts) (amps)
KRK53FA 24 ac 7.0
24 dc 2.0
KRK53FB 48 ac 3.5
48 dc 1.0
KRK53FC 120 ac 1.8
125dc 0.5
KRK53FD 240 ac 0.9
250 dc 0.25

TABLE 10
Remote-Trip Accessory Ratings
Rated Current
Catalog Voltage Required
No. (volts) (amps)
KRK409FA 24 ac 7.0
24 dc 2.0
KRK409FB 48 ac 35
48 dc 1.0
KRK409FC 120 ac 1.8
125 dc 0.5
KRK409FD 240 ac 0.9
250 dc 0.25

Total time to open recloser contacts using the
remote-trip accessory is 0.033 seconds (or 2 cycles
on a 60-Hz basis).

A two-stage auxiliary switch is provided
as part of the remote-trip accessory. One
stage is employed in the switching of the
remote-trip accessory; the second stage—
to which connections are made at
Terminals 5, 6, and 7 in the junction box
accessory — is available for customer use.
Operation and ratings of the auxiliary switch
are the same as described earlier for the
auxiliary switch accessory. External circuit
connections to the remote-trip accessory
are made in the accessory-connection
junction box as shown in Figure 22.

ORDERING INFORMATION

Remote-trip accessory:
24Vacor24Vdc.......... KRK53FA*
48Vacor48Vdc.......... KRK53FB*
120Vacor 125Vdc........ KRK53FC*
240Vacor250Vvdc........ KRK53FD*

* Requires accessory junction box KRK433FA. Also
includes lockout-indicating switch accessory
KRK412FA.

Total time to open recloser contacts and lockout the
mechanism using the remote-lockout accessory is
0.05 seconds (or 3 cycles on a 60 Hz basis).

Closing from lockout can be accom-
plished manually by moving the yellow
handle up to its closed position, or
remotely with the remote-closing acces-
sory. Remote-lockout and remote-closing
accessories are often applied on the
same recloser to enable remote control
of lockout and closing. External circuit
connections to the Remote-Lockout
accessory are made in the accessory-
connection junction box (Figure 22).

A two-stage lockout-indicating switch
is provided as part of the remote-lockout
accessory. One stage is employed in the
switching of the remote-lockout accesso-
ry; the second stage—to which connec-
tions are made at Terminals 11, 12, and
13 in the junction box accessory—is
available for customer use. Operation
and ratings of the lockout-indicating
switch are the same as described earlier
for the lockout-indicating switch
accessory.

* Requires accessory junction box KRK433FA. Also
includes lockout-indicating switch accessory
KRK412FA.

Remote-Close Accessory
When energized from an external
source, the Remote-Close accessory
(Figure 27) initiates a closing operation
by moving the recloser’s yellow manual-
operating handle to its closed position.
This actuates the closing-solenoid con-
tactor to energize the solenoid and close
the recloser.

The remote-close solenoid is rated for
intermittent duty, and accordingly should
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Figure 27.

Remote-close accessory mounted
on recloser sleet hood.

83458KM-A

be energized only with a three-wire sup-
ply including a normally open momentary
contact. When the contact is closed, a
relay is energized which closes the cir-
cuit to the accessory motor. On comple-
tion of the closing operation, switches
restore the accessory circuits in prepara-
tion for the next closing signal. External
circuit connections are made in the
accessory junction box (Figure 22) when
the remote close accessory is on a
recloser that also includes one or more
of the following accessories:

Auxiliary switch.

m Lockout-indicating switch.

m Remote-trip.

m Remote-lockout.

m Low-voltage closing.
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When none of the above listed
accessories are included on the reclos-
er, the accessory junction box is not
required and customer connections for
the remote-close accessory are made
directly to the accessory.

Electrical ratings of the remote-close
accessory are:

TABLE 11
Low-Voltage Closing Accessory Ratings
Rated Current Closing
\Voltage Required Coil
(Vac) (amps) Code No.*
120 40 26
240 25 28

m Voltage (Vac) ........... 120 *Specify as final two digits in recloser catalog
m Current (amps) number.

Inrush ................ 1.25

Steady state ........... 0.5 ORDERING INFORMATION
m Operating time (sec) .. ... 2 Low-Voltage Closing Accessory

l20Vac................ KRK54FA
ORDERING INFORMATION 240 Vac . T KRK54FB
| Remote close, 120 Vac. .. . .. KRK414FB* |
* Requires accessory junction box KRK433FA, if
any of the following accessories are ordered: CONTROL ACCESSORIES

auxiliary switch, lockout-indicating switch, remote
trip, remote lockout, or low-voltage
closing.

Low-Voltage Closing

When the proper closing coil is speci-
fied and a Low-Voltage Closing acces-
sory (Figure 28) is included, the Type
KFE recloser can employ low-voltage
ac closing. The proper coil is specified
by code number in the recloser catalog
number; the low-voltage closing acces-
sory provides the alternate closing-
solenoid contactor and the factory-
installed wiring to accommodate the
low-voltage closing power. Also a sepa-
rate step-down transformer is utilized to
insure that enough voltage is present to
charge the trip capacitors under low-
voltage closing. Customer low-voltage
power is connected in the accessory-
connection junction box (Figure 20).
Reclosing time using the low-voltage
closing accessory is:

m Normal reclosing time (see) ... 2
m Resetting time at 25°C
(min per recloser operation) ... 1.5

(A 4-second reclosing time is available.)

82085KM-A

Figure 28.
Type KFE low-voltage closing
accessory, mounted on side of
recloser mechanism.

Instantaneous-Trip Accessory
The Instantaneous-Trip accessory (Figure
29) extends the range of recloser coordi-
nation with source-side devices at higher
fault levels. Above a predetermined fault
level, the accessory bypasses the pro-
grammed time-current characteristics to
cause the recloser to trip immediately
without intentional time delay. For fault
currents below this actuation level, the
control operates according to its normal
programmed trip characteristics.

82249KM-A

Figure 29.
Instantaneous-trip accessory.

Actuating levels are based on multi-
ples of the minimum-trip current settings
of the control—2, 4, 6, or 8 times the nor-
mal trip level. Separate phase and
ground multiple selections are made by
push-on tabs located on the accessory
circuit board.

The instantaneous-trip accessory is
operational on all shots in the operating
sequence, unless the Block feature is
selected. The phase and ground Block
selection cancels all accessory opera-
tions. Phase or ground may be separate-
ly blocked, or they may both be blocked
at the same time. The Block feature is
operational on all shots in a sequence
when it is selected.

The instantaneous-trip accessory con-
sists of a plug-in circuit board that
mounts on the back panel inside the
electronic control. There are no connec-
tions external to the control.

Coordination of a recloser equipped
with instantaneous trip and a source-side
fuse is shown in Figure 30. With the
recloser operating normally on its
delayed TCC curve, coordination with the
primary fuse will be lost at fault levels
above approximately 2000 amps.
However, with the instantaneous-trip
accessory set for a multiple of 4, the
recloser will trip instantly at any fault level
above 1600 amps and extend recloser-
fuse coordination up to the maximum
interrupting level of the recloser.

TIRE ISECS]

CLMRENT (AR EH)

Figure 30.
Instantaneous-trip coordination
with a high-side fuse.
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Another application of the instantaneous-
trip accessory is diagrammed in Figure 31.
With the accessory set for a multiple of 4, a
fault at F1 would initiate instantaneous trip-
ping for fault currents above 1600 amps.
The fault would be sectionalized by the
sectionalizer which requires only momen-
tary current interruption to achieve its
counting mechanism.

A fault at F2, however, will not activate
instantaneous tripping because the maxi-
mum available fault level is below 1600
amps. The recloser will operate on its pro-
grammed 2A2C sequence and the delayed
curve will allow the fuse to clear the fault.

L L
I I
fhoady Koo ) Figure 32. 86761KM-A
1 | ___-| " . .
L (:" Fault-indication target accessory.
] |
-:g_l_ , KFET Tester ORDERING INFORMATION
{ AR I—— - ™, The KFET tester (Figure 33) is a REQUIRED
o | - . .
£ ke portable field/shop unit designed to ver- ; e
1"-:1:}:-' ; ify correct operation of the Type KFE or To order, include recloser description and

catalog number. In addition, recloser
accessories, electronic and mounting
equipment may be required; order these
by description and catalog number.

Type KFVE recloser control.
|_~.:-:| b The KFET tester injects a signal into
1 the control to simulate a fault condition
i. and then displays the control response
time or recloser clearing time.

Figure 31. _ ORDERING INFORMATION
On aload-side fault, instanta-
neous tr|pp|ng occurs at high-cur- | KFET control tester ......... KRK-11F

rent fault (F1) with normal coordi-
nation at F2 to allow the fuse to
sectionalize.

ORDERING INFORMATION I-'_ 5
| Instantaneous Trip Accessory . .. | KRK55F |

LT
Fault-Indicator _
Target Accessory . ]
Fault indication of phase-to-ground, ]
phase-to-phase, or three-phase faults is &
provided with the Fault-Indication Target o=
accessory (Figure 32). The accessory -

consists of a plug-in circuit board that ' : =
mounts on the back panel of the control —
and an annunciator circuit board that
mounts inside a window on the bottom of
the control cabinet.
The annunciator-type target shows an

orange dot in the appropriate phase or

ground window visible through the bot-  Figure 33. B7900KM-A
tom of the control cabinet when the con-  Type KFE, KFVE control tester.

trol trips due to an overcurrent. The tar-

gets reset when the fault condition is

cleared, or when recloser occurs.

ORDERING INFORMATION

Fault-indication target accessory . . |KRK52F |
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Construction of Basic Catalog Number

1. Use the chart below and Table 12 to construct a catalog number that describes the
basic recloser.

2. From Table 13, specify the catalog numbers that describe the plug-in operating set-
tings.

3. From Tables 14 and 15, specify the catalog numbers that describe the desired
accessories.

4. From Table16,specify the catalog numbers that describe the mounting equipment
(if required).

Example:

To order a basic 11 -Kv Type KFE recloser with 2 fast, 2 delayed on-phase trip and 1
fast, 3 delayed on-ground trip operations for service on a 50-Hz system, the catalog
number would be constructed like this:

KKFE Basic letters for a Type KFE recloser

Basic letters for a type KFVE recloser: KKFVE

4 Number of operations to be lockout: 2, 3, or 4.

|

KKFE

Number of fast phase-trip operations: 0, 1, 2, or 3.*
Number of fast ground-trip operations: 0, 1, 2, or 3.*

N f——ro

1
I 5I2 Closing coil voltage code numbers: select from Table 12.
1

52
*Remaining operations to lock out will
be on delayed curve.

KKFE42152 is the catalog number for a basic Type KFE recloser with 2 fast, 2
delayed on-phase trip and 1 fast, 3 delayed on-ground trip operations; for service on
an 11 Kv, 50-Hz system.

TABLE 12 TABLE 13
Closing Coil Voltage Code Numbers Plug-In Operating Settings
Phase-to-Phase Closing Coil Description Cata|og No.
Operating Voltage +15% Code Minimum-trip current
5-Hz Coils (Kv) No. Phase minimum-trip resistors _amps (setof3) .................... KRK597F_
6.0 51 (Select from 10, 20,30,50,70, 100,140, 200, 280, 320, 400, 450, 560,
11.0 52 or 800 amps)
13.2 53 Ground minimum-trip resistor _amps . .......... . KRK596F_
14.4 54 (Select from 5, 10, 20, 30, 50, 70, 100, 140, 200, 280, 320, or 400 amps)*
20.0 55%* Trip timing characteristics
22.0-24.9 56** Phase-trip timing plug _ ... ..o KRK592F _
6-Hz Coils (Kv) (Select phase-trip curve B or C)
2.4 21 Ground-trip inverse time delay
4.16-4.8 22 Ground-trip timing plug_____infirstsocket** ............ ... .. .. ... KRK590F_-1
6.0 31 Ground-trip timing plug_____in second socket* ................... KRK590F_-2
12.0-13.2 30 (Select from curves 1, 2, or 3***)
14.4 27 or
20.0 29%* Ground-trip constant time delay
22.0-24.9 33** Ground-trip timing plug_____infirstsocket* ............ ... .. .. ... KRK673F_-1
Low-Voltage Coils* (Vac) Ground-trip timing plug_____in second socket* . .................. KRK673F_-2
120 26 (Select from curves 1, 2, 3,4, 5, 6, 7, 8, 9***)
240 28
* Require low-voltage closing accessory (KRK54F) * One amp ground minimum-trip is available by connecting a jumper between Tabs X and Y on the main
to operate. Order separately. circuit board and installing a 5-amp ground minimume-trip resistor.
** KFVE reclosers only. ** |f single timing of ground-trip is desired, order basic recloser with 0 number of fast ground-trip operations

and specify 0 in catalog number for ground-trip timing plug in first socket.
*** Apply faster curves (smaller number plug) to first ground socket.
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TABLE 14
Recloser Accessories
Description Catalog No.
Three 600:5 multi-ratio bushing-current transformers on standard
creepage source-side bushings, KFEonly ....................... KRK50F3X*
Three 600:5 multi-ratio bushing current transformers on
extra-creepage source-side bushings
(Includes the extra-creepage bushings), KFEonly ................. KRK51F3X*
Three 600:5 multi-ratio bushing current transformers on
source-side bushings, KFVEonly ......... ... ... ... ... .. .. ... KRK63F3X*
600:5 multi-ratio slip-on bushing-current transformer field
installation kit (one transformer perkit) .......... .. ... .. .. .. ..., KA712L2
Auxiliary switch (2 no-nc contacts)*™ . ............ ... KRK411FA***
Lockout indicating switch .. ........ ... . . KRK412FA***
Remote trip (includes auxiliary switch accessory)
24NVaC Or 24NVAC .o KRK53FA***
48Vac or48VAC . ...t KRK53FB***
120Vac or 125VAC . ..o vt KRK53FC**
240Vac or 250 VAC . ..ot KRK53FD***
Remote lockout (includes lockout-indicating switch accessory)
24NVaC Or 24NVAC .. oo KRK409FA***
48Vac or48VAC . ..o KRK409FB***
120Vac or 125VAC . ..ottt KRK409FC***
240Vac or 250 VAC ..ot KRK409FD***
Remote close, 120Vac . .......... ... KRK414FB
Low-voltage closing, KFE only
120 VAC .ot KRK54FA***
240 VAC . .ottt KRK54FB***
Accessory junction box
For one or more of the triple asterisk (*** accessories .............. KRK433FA
For remote close accessory, and in combination with
(X) @CCESSOMES .. vttt KRK433FB
Extra-creepage distance bushings, KFEonly ....................... KRK288FC
Oil-sampling-and-drainvalve . ............. ... ..., KA809R
Bushing terminals for 1/0 to 500 mcm cable, KFEonly ................ KRK525F

* Replace X in catalog number with ratio to be connected: 600, 500, 450, 400, 300, 250, 200, 150, 100, 50.

** |f remote trip is also being specified, auxiliary switch need not be ordered separately.
*** Requires accessory junction box KRK433FA; order separately.

If remote lockout is also being specified, lockout indicating switch need not be ordered separately.
Requires accessory junction box KRK433FB if the auxiliary switch, lockout-indicating switch, remote trip,

remote lockout, or low-voltage closing accessories are ordered; order separately.

Recloser must be ordered with Code 26 (120 Vac) or Code 28 (240 Vac) closing coil; see constructing a

catalog number for basic recloser.

TABLE 15
Electronic Trip Control Accessories
Description Catalog No.
Instantaneous trip .. ... KRK55F
Fault-indicator target .. .......... .. .. KRK52F
TABLE 16
Mounting Equipment
Description Catalog No.
Pole-mounting extension hanger ............. .. ... .. . ... KRK364F
Substation-mounting structure . ... KRK942F3
Windlass accessory, for use with substation—mounting structure . ..... KRK942F5
Control and junction box mounting accessory, for use with
substation - mounting structure .. ... ... KRK942F4
Auxiliary junction box mounting accessory, for use with substation—
MOUNtiNG SITUCIUrE . . ..o KRK942F2
Meter-trough mounting for substation structure . .................... KRK398FA
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