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Introduction

Of automatic reclosing schemes, relays, philosophies, there
seems toc be no end. This paper 1is a general discussion of
automatic reclosing. HNo specific schemes will be presented, but
an attempt is made to provide all the basic criteria needed for
design and use of automatic reclosing.

Purpose and Necessity

Automatic reclosing is, of course, installed to restore service
to a circuit which has been de-energized or cleared because of
protective relay action.

Automatic reclosing can either supplement the operator by
re-energizing the <c¢ircuit or restoring service faster than the
cperator can react, or automatic reclosing may be intended to
replace the operator. It is this latter function which results
in most of the =elaborations and complications of automatic
reclosing - after all the ©basic function of closing a power
circuit breaker is a very simple matter but replacing a thinking
sentient person 1is essentially impossible. Even the most
elaborate automatic reclosing schemes cannot completely replace
an operator. '

Although the purpose of automatic reclosing is the restoration
of a c¢ircuit to service, automatic reclosing is a breaker
function not a circuit fumnction. That is, automatic reclosing
is applied breaker by breaker not circuit by circuit. This
distinction is unimportant in single bus-~-single breaker,
main/auxiliary bus-single breaker, and similar bus layouts where
one breaker completely controls the circuit terminal, but for
ring bus, breaker and one half busses and other bus layouts
where two or more Dbreakers control the circuit terminal, this
distinction must be considered in applying automatic reclosing.



Advantages

The advantages of automatic reclosing have ©been extensively
covered in the 1literature and should be- too well known %o
require elaboration here. A synopsis of the primary advantages
is:

. TFast restoration of service

2. Improved service continuity

3. Maintenance of stadbility

Disadvantages

The disadvantages of automatic reclosing are not s¢ well known
but do exist:

1« An unsuccessful reclosing attempt will decrease
stability, indeed it can even result in instability.

a. Usually, of course, if an unsuccessful reclose will
result in reducing stability, automatic reclosing
is prohibited or blocked. But the lack of
automatic reclosing of itself may reduce stability
limits.

2 Even a successful reclose attempt, particularly a fast
one, can result in reducing the life of shafts of large
turbine generators (1, 2, 3).

3. There is always the hazard of re-energizing a circuit
with a broken conductor on the ground.

Circuit Breaker Reguirements

The power circuit breaker which is operated by the automatic
reclosing system must be suitable for automatic reclosing.
-Power circuit breaker control circuits are usually designed for

automatic reclosing operation. However, other interrupting
devices are sometimes wused. (In the following discussion
"breaker"” is used to denote any device which is to be

automatically reclosed.)

1« Obviously the interrupter must be capable of <closing
into a short circuit and then interrupting that fault.

2. Also obviously, the closing circuit must be
electrically controlled. :

3. The closing circuit must have an internally connected
seal-in to insure that the closing circuit remains
energized even if the closing signal is removed during
the closing stroke of the operating mechanism. (4)



The mechanism must be trip-free. That is, some means
must be provided to assure that the interrupter will
attempt to close once and once only for each <closing
signal. A simple test that a mechanism is trip-free
is:

a. Continuously energize the trip circuit

b. Then energize the close circuit, maintaining
closing power for a long enough time to be sure the
breaker closes and then trips and remains open
making no additional closing strokes. .

If the mechanism is not trip-free, an anti-pump device
must be added to the control circuit.

(The anti-pump auxiliary installed in certain automatic
reclosing relays (4,5) will not provide the anti-pump
feature needed on the interrupter mechanism unless the
circuit shown 1in the manufacturer's instruction
bulletin is exactly followed and the Dbreaker closing
mechanism has all the features shown.)

The protective (tripping) relay contacts must open
before the breaker closes otherwise the Jbreaker will
trip again even if the fault is clear (4,5).

Any a.c. operated devices in the breaker control
circuit must have a time delay on dropout to -assure
that the ©breaker closes and then +trips in case the
circuit is permanently faulted (4).

It may be necessary to de-rate the interrupting rating
of the ©breaker when automatic reclosing is applied.
Power circuit breakers are rated to interrupt wup to
their rating for an operating schedule of: Close/Open
- 15 seconds delay - Close/Open (6). Figure 1 is =&
curve showing the de-rating factor to be applied to
circuit breakers where the reclosing schedule specifies
3 reclose attempts, one immediate and at least 15
seconds between all other attempts. For other
reclosing schedules, other curves must be drawn.

Auxiliary switches on the breaker mechanism are needed
to check the position of the interrupter.

If instantaneous automatic reclosing is applied, a
latch checking device is required on some circuit
breakers.



t0. Automatic reclosing should be blocked or disabled
whenever the circuit breaker is opened manually by use
of the control switch or by remote control. The
automatic reclosing should be restored to service when
the breaker is manually closed by any means.

1. A blocking or disabling switch is also needed. so
automatic reclosing can be taken out of service when
hot line work or line switching is being done.

Anyone applying an automatic reclosing system to a circuit
breaker should have a good understanding of the closing schene
of the circuit breaker.

Number of Reclosing Attempts

The primary purpose of automatic reclosing is to restore a
circuit to service after a temporary fault has been cleared.
One reclosing attempt is adequate for this purpose if the
automatic reclosing system is properly designed and the schedule
is well conceived.

Multiple shot reclosing is justified if 1line sectionalizing
devices are applied to the <circuit and operated to further
isolate permanent faults. In this case, the second and further
reclosing shots are attempts to energize a different circuit
than the previous reclose attempt. The number of reclosing
attempts should be the minimum required to charge the unfaulted
area of the circuit. For example, in the common distribution
fuse breaker fast trip-slow trip system, only one reclosing shot
is truly needed if the fusing is properly applied. Further
reclosing attempts generally just beat the breaker .during
certain permanent faults. !

If, after a breaker is automatically reclosed, it holds closed
for a <certain period of time, the reclosing is classified
successful and the reclosing relay is reset. If +the ©breaker
does not hold closed for that time period, the reclosing is
unsuccessful and the breaker is either locked out, or another
reclosing attempt is made. The test time for successful
automatic reclosing is the period between the reclosing attempt
and the reset time of the asutomatic reclosing system.

The possibility exists then, that a second temporary fault on a
circuit occurring during the reset time will result in an
unnecessary lockout operation of the circuit breaker. In areas
of high lightning incidence, this can be particularly worrisome,
and sometimes multiple shot reclosing is applied to, hopefully,
minimize this possibility. A reclosing relay set for sixteen
(16) shots because of this problem has been reported.

This application of multiple shot reclosing is a mistake. A far
better solution is to minimize the test time interval. The test
time interval must be long enough to permit the ©protective



relays to operate in case the breaker was reclosed intc a low
magnitude permanent fault. For distribution circuits, where the
relays may require up to four or five seconds operating time, a
test time of eight to ten seconds is probably the minimum which
can be used. For transmission circuits, where two seconds relay
time would be very long clearing, a reset time of four or five
seconds would be satisfactory. Unfortunately, most existing
reclosing systems (relays) do not permit any adjustment of this
reset time.

Another reason given for using multiple shot reclosing is for
what may be «called intermittant faults. Tree faults are the
usual example. As is well known, when a c¢ircuit is faulted
through a +tree, it may be reclosed and will hold closed, but
later the circuit again trips. Again, a better solution 1is a
shorter test time (or fast reset), rather than nmultiple shot
reclosing.

Fast reset results in the equivalent of an infinite number of
reclosing shots, and yet weach one is desired and one does not
beat the breaker into a permanent fault.

Minimum Reclosing Time

Before a circuit can be successfully re-energized the <circuit
nust be de-energized and the arc path de-ionized.

The time needed for de-ionization determines the minimun
automatic reclosing time which «can be used for so-called
instantaneous or high speed reclosing.

(So called instantaneous or high speed automatic reclosing is
neither instantaneous nor high:speed - "immediate™ seems a more
accurate term.)

te Three pole reclosing

An extensive investigation of arc de-ionization times
was made by an AIEE working group in 1962. The results
of their investigation are given in Figure 2, which is
Figure 1 of the reference paper (8).

The equation: t = 10.5 <+ kV/34.5 cycles found in
reference 9§ 1is the mathematical equivalent of the
operating experience curve of Figure 2.

From experience, the time taken by the breaker because
of the delay inherent in the <closing circuitry and
mechanism results in adequate delay to de-ionize the
arc at all voltages through 230 kV. The practice of
adding time delay gadgets to such Dbreakers closing
circuits to obtain some supposedly "ideal"” closing time
is very seldom worth the trouble of the installation.



For circuit breakers operating at voltages higher than
230 kV, it has been found necessary to add devices to
delay the reclosing time of the breaker (16).

Figure 3, which is Figure 2 of ANSI Std. C37.010-1979
illustrates the definition of reclosing time of a power
circuit Dbreaker: The total +time interval Dbetween
energization of the trip <circuit and making of the
primary arcing contacts.

ANSI Std. (€37.06-1979 specifies the rated interrupting
time of ©power «circuit breakers 4.76 kV through 800 kV
and further specifies a reclosing time of 20 cycles for
all outdoor circuit breakers rated higher than 28.5 kV.

Using these data and the experience curve of Figure 2,
Table I (Figure 4) has been prepared.

From this table, it appears obvious why it is
unnecessary to add delay to the breaker closing circuit
for breakers rated through 230 kV while such delay is
needed for breakers rated higher than 230 kV if
immediate automatic reclosing is used.

From this table, it would seem the standard reclosing
time of breakers for use on 345 kV and higher voltage
circuits should be increased - say to 30 cycles.

Meanwhile, either immediate reclosing should not be
attempted on breakers rated higher than 230 kV or an
ad justable timer should be added to the closing circuit
of such breakers.

If an adjustable timer is wused, the delay need be
adjustable from O to 30 or 60 cycles only.

It would result in a simpler <closing system if the
timer were located in the breaker compartment as a part
of the breaker closing circuit.

If this solution is adopted, the breaker specification
should also be amended to require the timer be
installed by the manufacturer.

Note that the minimum reclosing times listed in Table I
do not include any allowance for grading resistor
currents ner prestrike on contact make. Since
experience shows no such allowance is needed for up %o
230 kV, presumably no such allowance is needed at
higher voltages.



2. Single pole reclosing

It is well known that, after a single pole trip of =&
three phase 1line, a secondary arc fault current
continues to flow although all line terminals are open.
The minimum automatic reclosing time for successful
single pole automatic reclosing must be longer than
this time plus de-ionization time.

For lines having a maximum secondary arc fault current
of not more than 20 amperes, a minimum reclosing time

of 20 cycles (60 <cycle base) has proven successful
(10).

Where the secondary arc fault current is greater than
20 amperes and a neutral reactor is used to neutralize
the shunt-capacitive <c¢oupling between phase conductors
of the line, a reclosing time of one second has proven
successful.

The use of high speed grounding switches to reduce the
secondary arc fault current will not permit a
significant reduction in minimum time for automatic
reclosing after single pole tripping wunless the high
speed grounding switch opening time can be
significantly reduced (11, 12).

Automatic Reclosing Relays

An automatic reclosing relay is not essential for an automatic
reclosing system (173, 14). The relays do provide a convenient
means of insuring that all the needed checks and interlocks are
installed, may insure that the Dbreaker «closing circuit is
energized only once for each reclosing attempt, and alsc provide
a convenient means of adjusting the reclosing schedule, but are
definitely not essential.

Automatic Reclosing Systems

Logically there are only three automatic reclosing systenms,
although the detailed schematics appear wonderously different.

Figure 5 shows very simplified 1logic diagrams of +the three
systems.

1. Non-selective automatic reclosing

The original automatic reclosing system developed
during the late 1920's to automatically reclose
distribution circuits at unattended substations. It is
with us still.

There are selective initiating conditions for this
system, but these conditions are not those affected by



system operating conditions - these are primarily
breaker position conditions.

4 brief explanation of these initiating conditior:
(which are common to all reclosing systems) is:

a. 52/"b". The breaker is open.

b €S POS. A contact on the control switch. Primary
function is to prevent or block automatic reclosing
when the breaker is manually tripped.

If the proper contact (NAC) is wused, automatic
reclosing is automatically blocked and remains
blocked until after the breaker is manually closed.
¥hen this secondary feature is not provided, it is
necessary to turn automatic reclosing off prior to
manual switching and to restore automatic reclosing
after the ©breaker 1is closed. This is certainly a
satisfactory way of operating, but it does require
another stop in the manual operating sequence which
can be eliminated by wusing the proper contact of
the manual control switch.

This function of the control switch contact must be
repeated by the remote (supervisory or SCADA)
control system.

c. 43/0N. A blocking switch to ©block automatic
reclosing. Essential for hot line work and other
operating conditions.

This function may be repeated by the remote control
system.

With this reclosing system, automatic reclosing will

always be tried unless it is stopped. That is, a
positive action must be taken to prevent undesired
automatic reclosing. The reclosing stop functions

shown in Figure 5a are essential for this system of
automatic reclosing.

Selective~supervised automatic reclosing

A commonly wused system where it is desired that
automatic reclosing occur only for specific selected
system operating conditions.

The selective condition checks are parallel to the
automatic reclosing system until the automatic
reclosing function output occurs. That is, the
automatic reclosing and the selective functions operate
independently until Dboth outputs occur at which point
in the overall system the two functions are combined in



the "AND" for a final automatic reclosing signal.

Obviously, a coordination problem exists here. The
selective functions may limit or restrict the automatic
reclosing schedule. For example, if the selective

function is a2 check  of the angle between the two
voltages across the open breaker and an induction disc
synchronism check relay is used for the angle test,
instantaneous automatic reclosing is no longer possible
and the automatic reclosing schedule must be
coordinated with the operating time of the synchronism
check relay.

Again, it is  necessary (usually) +to take a positive
action to stop automatic reclosing.

Selective-controlled automatic reclosing

4 more flexible system of selective automatic
reclosing. All the selective functions must be met
before automatic reclosing is initiated. No
coordination problems exist. The final output signal
may occur immediately or after another time delay
following the initiating signal.

With this systemn, positive action must be taken to
obtain automatic reclosing, and (depending on the
selective conditions adopted) it may be unnecessary to
install any stop functions.

Selective Conditions

Any operatidg condition which can be detected at the automatic
reclosing location can be used. Commonly used conditions are:

1e

Line and bus voltage checks

By checking the voltages on both sides of an open
breaker (usually only a single phase), one can permit
or initiate automatic reclosing for:

a. Hot bus~dead line "

This condition supposedly assures that a line is
de-energized prior to attempting to reclose.

This condition 1is also wuseful to provide test
energization of a line from one terminal only, with
the other terminal(s) automatically reclosing and
restoring the 1line to service only after the line
is successfully charged from the test terminal.



b. Hot line-dead bus

If a transformer breaker is eliminated at a
substation and +the &entire bus is tripped by the
transformer relays, this condition can be used +to
re-energize the ©bus after the transformer is
isolated - usually by the opening of a power
operated transformer isclation switch.

Ce Hot line-hot bus

This could be used in conjunction with Hot bus-dead
line as a second end closing condition, although
there are obvious hazards in doing so - out of
synchronism closing is feasible. However, if the
system has such & multiplicity of connections that
isolation of a section is impossible
(sub-transmission circuits are an obvious example)
there is no reason why this cannot be successfully

applied.

This condition could alsc be used to control
reclosing to the second 1line breaker in ring bus
and breaker and one-half bus configurations. The
second bresker would not reclose unless the first
had held closed after its automatic reclose
attempt.

d. Dead bus-dead line
There are no useful applications of this check.

The devices wusually wused to check voltage are small

non-ad justable auxiliary relays 8o no precise
magnitudes of voltage are available to distinguish
between “Hot" and "Dead”. The ratioc between pickup

(Hot) and drop out (Dead) should be large =- 2 or
greater.

e. Angle (synchronism) check

If the angle between the voltages on the two sides
of an open Dbreaker is not greater than a selected
maximum, automatic reclosing is permitted or
initiated.

For major +transmission 1lines, studies should be
made to determine the maximum angle at which
successful automatic reclosing will not shock load
any turbine/generators greater than the maximunm
suggested by the turbine manufacturer. (The
present recommended shock loading of one turbine
manufacturer is 0.5 per unit (1).)



A further reason for such studies is to assure that
the angle across an open breaker will not be
greater than the setting applied to the check
device. One of the incidents resulting in the
collapse of the Consolidated Edison system in 1977
was the failure of a line <c¢ircuit Dbreaker to
reclose because the angle across the breaker was
greater than the setting of the synchronism check
relay (17).

For minor transmission 1lines, lines remote from
generation, and for practically all subtransmission
circuits, the shock 1loading to turbine/generators
resulting from successful reclosing is wunimportant
and may be ignored. For these applications, a much
larger angle than the commonly applied + or - 20
degrees can and should be used.

Some operators and dispatchers have adopted the
practice of closing a breaker if the synchroscope
pointer holds steady in the area from the 10
o'clock to the 2 o'clock positions. That is, a
clock dial is mentally super-imposed on the
synchroscope dial and if the pointer holds steady
in the area from 10 o'clock to 2 o'clock on the
equivalent dial, the breaker is closed. This is an
angle of + or - 60 degrees.

The induction disc synchronism check relay will permit
closing even though the voltages across the open
breaker are out of synchronism. The respective relay
manufacturers now include curves showing the maximum
slip angles for which the relays will operate.

Tripping by selected relays

Automatic reclosing is permitted or initiated if the
breaker has Ybeen tripped by specific relays. Any
combination of relay trips which can be segregated at
the open breaker location can be used to initiate or
permit automatic reclosing. The more common sslective
trips are:

a. Trip by high speed relays.
b. Trip by pilot relaying.

c. Ground (pilot) relaying trip.

If condition "¢" is being wused to <control automatic
reclosing on & «circuit equipped for single pole trip
and reclose, a phase relay contact closure should stop
or block automatic reclosing for two phase to ground
faults.



Automatic Reclosing "Window"

In all selective reclosing schemes, care should Dbe taken to
insure that undesired automatic reclosing does not occur. If
the selective functions fail to initiate automatic reclosing
shortly after a breaker opens, the breaker should be locked out.

Selective automatic reclosing by angle <check is an obviocus
example. Assume a line is equipped with hot bus-dead line
reclosing at the one end (the “first" &end) and angle check
reclosing at the other end (the "second” end). If a permanent
fault occurs on that line, the first end will test close, trip a
second time and lockout, leaving the line de-energized. Later,
after the line is repaired, and assuming the first end is closed
manually, the second end could then reclose automatically.

To avoid such undesirable automatic reclosing, the second end
should be 1locked out if the synchronism check relay does not
close its contact shortly after the breaker opens.

This "window", the time during which automatic reclosing 1is
permitted to occur, should be as short as will result in good
automatic reclosing performance.

(On the other hand, operation such as described above could Dbe
preferred by some operators. In such case, of course, one must
be certain the "window" does not exist.)

Applications of Automatic Reclosing Systems

Prior to applying automatic reclosing to any circuit, the
effects on the system of an unsuccessful reclosing attempt must
be considered. ‘

If the effects are minor or even (apparently) non-existant,
automatic reclosing can be universally applied.

If the effects are significant or even major, automatic
reclosing is applicable, but only after proper consideration is
given to the effects of unsuccessful reclosing. It might Dbe

necessary to make special stability studies.

If the effects could be catastrophic, automatic reclosing should
never be applied.



1.

Distribution Circuits

A.

Radial circuits - circuits serving primarily
passive lcads - the usual residential, commercial
and small industrial loads.

8o

The non-selective reclosing sSystenm is
universally applicable. Multi-shot reclosing
is the commonly accepted system although it 1is
doubtful the operations beyond the first are
very useful. Unfortunately few utilities keep
or publish accurate records of automatic
reclosing performance so, with this lack of
accurate data, one cannot be too dogmatic on
this matter. After all, the additional
operations do no immediate observable harm.
Reference 7 does provide some data from an
unknown source.

There is no hazard in immediate reclosing into
motors on such circuits. The motors are
invariably induction motors of 600 volt class.
The NEMA rated starters used with 600 volt
class equipment will ©begin dropping out when
the voltage falls +to 85 percent and will
definitely drop out at voltages less than 55
percent.

Radial Circuits serving primarily ‘active loads -
active loads being motors. These would be radial
circuits serving large industrial customers.

8.

The non-selective automatic reclosing system is
applicable if the motors are of 1lower voltage
than the circuit. Again the motor starters
will insure thst the motors are off +the line
prior to automatic reclosing.

If the motors operate at the circuit voltage,
at least an elementary analysis of the
operating conditioms on the circuit should be
done to determine if the motors can be excited
by the shunt capacitance of the circuit or any
capacitors on the circuit. If the motors
cannot be so excited, non-selective automatic
reclosing is applicable.

If the motors can be excited and hence rumn as
induction generators, special provision must be
made in the automatic reclosing system to avoid
out of synchronism c¢closing into the motors

(15). Non-automatic reclosing with delayed
operation(s) is applicable or a selective
reclosing sysem with dead-line check is

- 13 -



universally applicable.

¢. Synchronous motors on such circuits are a
special problem. Use either non=-selective
automatic reclosing with time delay, or
selective automatic reclosing with dead-line
check.

Loop Circuits -~ either a circuit interconnecting
two substations or circuits connecting the utility
to industrial plants having generation.

a. The non-selective system <can be used if the
schedule is carefully selected to assure the
generation is <c¢lear prior to automatic
reclosing. A rather full knowledge of the
foreign generator —control and protection is
essential.

b. A selective automatic reclosing system is
probably preferable for such circuits. Hot
bus-dead line selection being the =easiest to
apply although +the -angle check - again with
careful adjustment of both the angle check
relay and the automatic reclosing schedule - is
another good selective condition.

2. Subtransmission Circuits

A.

Selective automatic reclosing is universally

‘applicable. A good combination of selective

conditions is:
a. Hot bus~-dead line at one terminal (the first
end) which will test emergize the line.

b. Angle or synchronism check at the other end
(the second end) to restore the line to service
if the test is good. ’

This combination repeats the actions of the
operators in restoring any circuit to service.

By proper design of the automatic reclosing schenme
and supervisory control system, the first
end/second end can be selected and changed by the
operators with no additional wiring changes nor
changes to the reclosing schedule being required.

Non-selective automatic reclosing can be used for
such circuits, but the schedules at each end of
such circuits must be carefully chosen. Further,
differing schedules are usually required at each
terminal of such 1lines so0 the system Dbecomes

- 14 -



inflexible and a <constant maintenance problem
exists in keeping the systems up to date.

Transmission circuits

A selective automatic recloéing system is the only good
choice for transmission circuits. The selective
features may vary from line to line -if warranted.

The automatic reclosing applied to the terminals of
lines interconnecting power ©plant substatioms to the
rest of the system is an &especially critical problenm

(1, 2, 3).

Shunt reactors are wusually installed on the terminals
of very long transmission 1lines <commonly without =an
intervening circuit breaker. If the reactor protection
scheme trips the line —circuit breakers, isolates the
faulted reactor(s) and then permits automatic
reclosing, studies should be made to insure that during
low line power flows the voltage at the line terminals
after successful automatic reclosing does not exceed
the equipment insulation ratings. '

Automatic reclosing 1is wunaffected by the installation
of series capacitors.

Busses

Automatic reclosing is sometimes applied to re-energize
a bus - usually, if not universally, as part of sonme
sort of sectionalizing schenme. Selective automatic
reclosing is the only possible useful system.

Transformers

One occasionally finds automatic reclosing applied to
transformer circuits. The rationale for such
application is difficult to understand (18). Properly
applied and set transformer relaying will never operate
except for transformer faults or as backup to other
fsiled relaying. For none of these cases is automatic
reclosing desirable. ’

Nevertheless, if automatic reclosing is applied, only a
gselective scheme should be used.

When transformers are installed as part of a line,
selective automatic reclosing with reclosing selected
after a line relay trip will ©provide automatic
reclosing for the circuit while precluding automatic
reclosing into a faulted transformer.



Dispersed Generation

The presence of dispersed generation should not be permitted to
affect the automatic reclosing system or schedule. Service to
other customers should not be degraded for the benefit of only
one customer. The utility should require that the dispersed
generation be provided with a means of either physically
separating from the utility whenever the circuit is de-energized
or the dispersed generation must be incapable of energizing the
circuit when the utility breaker(s) open. ,

Underground Circuits

Since it is futile to attempt to re-energize a permanently
faulted circuit, automatic reclosing is not applicable to
underground circuits.

On circuits which are a combination of underground and overhead
sections, automatic reclosing should be applied wunless the
overhead section length is a very small percentage of the total
circuit length.

Circuits having a very short length of —cable wused as a
substation take-off should be classed as overhead.

If an underground cable =section is tapped to an overhead
circuit, the wuse of non-coordinating fuses at the tap point for
protection of the «cable will obviate any problems due to
automatic reclosing.

Conclusion

Automatic reclosing has been applied for many years and systems
have developed, if that is the proper word, by extensions angd
charges to earlier systems. The criteria originally wused have
been forgotten =« if even understood at that time. In this

paper, it has been attempted to present the fundamental
considerations of automatic reclosing so a proper analysis and
design of automatic reclosing can be made. Such analysis &nd

perhaps redesign may be useful and informative.
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TABLE I

Minimum Reclosing Time for Power Circuit Breakers

Nominal Rated * De<ionization Minimum Rated ¥
Voltage Interrupting Time Reclosing Reclosing
Time Time Time
kV Cycles Cycles Cycles Cycles
34.5 5 10.5 15.5 20
46 5 11.8 16.8 20
69 5 12.5 17.5 20
115 3 13.8 16.8 20
138 3 14.5 175 20
161 3 15.2 18.2 ' 20
230 3 17.2 20.2 20
345 3 20.5 23.5 20
500 _ 2 25.0 27.0 20
760 2 32.5 34.5 20

* ANSI Std. C37.06-1979
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