®

September, 1986

Supersedes Descriptive Bulletin 38-726
pages 1-8, dated December 1977

E, D, C/38-000F

Westinghouse Electric Corporation
Distribution and Control Business Unit
Assemblies Division

Bloomington, Indiana 47401

Relay and Static Control
15.5-38 Kv, 800 Amperes
110, 125, or 150 Kv BIL

Descriptive Bulletin

38-726

Page 1

Three Phase
Automatic Vacuum
CircuitReclosers
Type ESV

ESV Recloser




Descriptive Bulletin

38-726

Page 2

Type ESV Automatic Vacuum Circuit Reclosers

Application Duty Cycle

The ESV recloser provides three phase fault The ESV recloser is designed to conform to applicable sections of ANSI C37.60 with duty

protection for substation and line applications. cycles as shown below.

Standard Operating Duty

.

This recloser is capable of interrupting up to

16,000 amperes symmetrical fault current as ﬁﬂa;:?mum Percent of Interrupting Rating L%‘ﬂgr
shown in the table to the right. Voltage of Unit

kV rms 15-20 45-55 903100 Operations
Ea(;h recloser has a continuous current Minimum Number Minimum Number Minimum Number
rating of 800 amperes. The duty cycle of X/R of Unit X/R of Unit X/R of Unit
each rating conforms to ANSI C37.60, Operations Operations Operations
Table 3A, where applicable.

16.5 4 44 56 15 16 116
The following data is applicable to all ESV 27.0 3 44 56 14 16 116
reclosers: 38.0 4 44 8 56 15 16 116

o Temperature Range —30°C. to +70°C.

e Minimum Reclose Time 28 cycles
e Minimum Interrupting Time—3.5 cycles

Bushings 2-4-6, where the bushing current
transformers are mounted, or bushings 1-3-5
may be used as line or load bushings and
the recloser is operable regardless of current
flow. This is especially important, and saves
substation construction cost, where reverse
power flow is desirable. The recloser under

e Tank

dielectric only.

Design Features of High Voltage
Oil-Filled Compartment

Welded steel construction of the high voltage
tank minimizes the possibility of ‘eil,leaks.
which if not prevented are very,castlyato
repair in the field. The oil is used as a

these conditions is operable without having e Interrupters

to interchange the line and load bushing The vacuum interrupters utilize,a ceramic

connections, saving the user several hours envelope that provides excellent thermal

of labor costs. properties as well@s Righ strength charac-
teristics.

The 800 ampere rating is based on a
maximum temperature rise of 55°C.

The interrupting rating is not a function

of phase or ground minimum trip. Trip
values in the relayed ESV are achieved by
changing tap settings on relays, or multi-
ratio bushing current transformers. Trip
values on static controlled ESV reclosers are
changed by changing minimum trip resistors.

Basic Construction Benefits

Each recloser consists of the following
major components:

e High Voltage Oil-Filled Compartment
e Mechanism Compartment

e Control Cabinet

e Substation or Pole Mounting Frame

A standard feature of the Westinghouse
recloser is that each unit isfcompletely,
assembled at the factorygnto one package
which minimizes the amountof timefrequired
for field installation.

MThis duty represents half life as measured by contact er@sion.

Thelinterrupters are supported from the
entrance busings. The low mechanical

shock during interruption simplifies the
foundation requirements.

Vacuum interrupters eliminate the need

for contact maintenance. The duty cycle of
a vacuum recloser is at least four times that
of an equivalent oil recloser. Compression
overtravel springs maintain contact pressure
and allow for contact wear.

Recloser Tank, Head Casting, and Bushing Assembly

In addition, every recloser is tested at the
factory to insure that the control is function-
ing properly. Factory testing of minimum trip
values, tripping times, reset and reclose
times and contact resistance minimize the
de-bugging problems)that the user may
encounterdmthefield. To correct these
problems inythe field, the user would most
likely h@awve tayspend up to four hours of labor
using over-potequipment, timing devices,
and a‘pewer supply. The Westinghouse
design is intended to avoid these problems.
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e Bushings

The recloser can be supplied with either a
NEMA 4-hole pad or a 4-bolt clamp type
connector to accommodate conductor sizes
#2 through 800 mcm. This arrangement
allows the purchaser to select the most suit-
able terminal, eliminating the need for special
connectors at a possible savings of up to

e Multi-Ratio Bushing Current
Transformers

BCT’s with relay accuracy“and a burden
capacity of B20pallow the use of meters or
the future addition®@f burden up to 50 volt
amps without'having to add extra current
transformersiyMulti=ratio current transformers
let the user,choese from at least 40 values of

minimum /pickup current on relayed re-
closers’ providing more precise coordination.

$300 per recloser.

Vacuum Interrupters Supported From
High Voltage Bushings

G . e * & .;
Operating Rod, Moving Stem, and
Contact Rollers

e Oil Level Indicator
A visual floating ball oil level indicator is
located on the tank wall next to the mecha-
nism compartment to check the oil level
during maintenance, saving the time that
would otherwise have to be used in drépping
the tank to check the oil level.

Oil Level
Indicator

Oil Levehindicator

Overall View Showing Oil Level Indicator in Relation to other Components
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e Oil Drain and Sampling Valve

This valve, which is mounted on the back wall
at the bottom of the recloser tank, provides
easy access for sampling or draining the oil
without having to lower the high voltage
tank. The location assures that the customer
does not have to provide a sump pump to
completelydrain the oil, representing a signifi-
cant savings in labor and equipment costs.

CHARGED.” This positive indication tells
operating personnel whether the mechanism
has properly stored the energy required to
close the recloser duringsmaintenance
operations.

e Mechanism

The operating mechanism is the stored energy
type and is mounted in the low voltage
compartment on the front of the recloser.
Accessibility is gained through a quick
release removable panel, and a removable
top cover. This makes it possible for operating
personnel to perform routine mechanism
inspection without entering the high voltage
oil-filled compartment.

The operator can manuallyfclose the recloser
by actuating thes®PUSH, TO CLOSE" button
which discharges gheyclosing springs. Stored
energy makes'thg opgrating speed indepen-
dent of opérating personnel. This feature
benefits,the user,in that the recloser can be
manuallydelosed into an energized circuit for
loadgpiekupWwhen control power is not
available:

A small motor driving through a ratchet
mechanism is used to charge the main
closing springs. The mechanism operates

the recloser contacts by supplying a spring
trip, spring close driving force to the crank-
shaft operating all three phases simulta-
neously. This allows the user one trip-close-
trip operation even if control power has fieen
lost. To prevent the release of stored energy.
into a preloaded mechanism linkage, which
could result in excessive stress, a miéchanical
safety interlock is provided so that thejyelosifg
springs cannot be manually discharged when
the recloser is in the "closed” pasition.

Aymanual trip lever allows the recloser to be
tripped quickly under emergency conditions.

Asran added safety feature, a 69 device
blocks automatic reclosing after manual trip
by opening the electrical reclosing circuit.
An external reset device is provided for
restoring the normal reclosing function.

Qil Drain and Sampling Valve

A cyclometer operations counter, which

Design Features of the Mechanism
Compartment

The recloser is tripped by a low voltage
shunt trip coil which receives its signal from
current transformers and a static or electro-
mechanical relay in lieu of tripping by a high
voltage series trip coil mounted in the oil-
filled compartment carrying full line current
at high voltage.

The Westinghouse shunt trip design provides
the user with a source of tripping that is not
sensitive to the temperature or the condition
of the oil.

Manual Trip Lever

A latch check switch, located on‘the mech-
anism, is provided as a stapdard,featire to
permit electrical closing ofly whenmpthe
mechanism is fully rését.

A visible flag onfthe méchanism front cover
plate indicatesjthe spring condition as
“SPRING CHARGED™ @r,'SPRING DIS-

Mechanism Front View

indicates the number of trip operations, is
located behind the window in the mech-
anism cabinet permitting the user to deter-
mine if operations have occurred without
having to incur the added labor cost of
removing the housing door.
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Latch Check Switch Push to Close Bar Charging Motor Other Features Incorporated in the
Mechanism Compartment of the
Recloser Include:

- e Heaters are mounted in the weather-
proof mechanism_eabinet as well as in the
control €éabinet¥Combined with gasketed
doors, the héatersiprovide a climate that pro-
tects theseentroahcomponents from moisture.

e Shorting type terminal blocks located in the
mechanismgeompartment permit ratio chang-
ing of the bushing current transformers under
load. This design provides a safety feature to
eoperating personnel and eliminates the need
tolby-pass and de-energize the recloser while
ratios are being changed.

e Two spare auxiliary contacts are provided
for the customer’s use which eliminates the
cost of purchasing a separate auxiliary switch
when only one or two extra contacts

are needed.

-
-
-
.
-
-
-
-~
-
-
s

H

e Manual charging of the closing springs

is accomplished by inserting the tool in the
manual charging device and racheting
approximately nine times. The tool is stored
on the front of the mechanism in a set of clips.

o New motor cover bracket simplifies access
to motor for maintenance or replacement.

X )
v B :
Spring Charge Indicator Right Hand Closing Spring ;

Manual Trip Device Manual Charge Device

Mechanism Details, Cover Removed, Front View

Manual Trip Extension

Auxiliary
Contacts

Manual Reset Knob

Bottom View of Mechanism Compartment

Shorting
Terminal
Blocks(3)

Heater

Manual Charging Tool in Place

Control Circuit Details
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Design Features of the Control Cabinet
A solid state overcurrent and reclosing
package can be provided that typically
performs all the functions associated with
the electro-mechanical relay control.

ESV reclosers can also be provided with
electro-mechanical overcurrent phase and
ground relays as the typical panel shows.
The reclosing relay is generally a solid state
relay, type RCS-li although the electro-
mechanical RC reclosing relay is available.

Among the many features of the relay control
are the following:

e Optional mounting positions of the control
cabinet provide flexibility in locating the
recloser within the substation saving several
feet of control cable, substation space, and
substation bus. This savings is realized
because in addition to the standard front
recessed location, the control cabinet can be
located on the rear or left hand side of the
substation frame to accommodate special
requirements as shown in Dimension Sheet
38-728.

e The hinged door of the control cabinet
allows full access to the control panels and
eliminates the time required to remove and
replace a bolted cover every time access is
needed. Provisions exist for padlocking the
cabinet door to prevent entry or tampering
by unauthorized personnel.

e A hinged panel is provided in the control
cabinet in order to provide full access to all
items mounted on and behind the panel.

This decreases the time required to inspect or
maintaincontrolitems mounted in the cabinet.

e Control wiring is installed at the factory
by using a wiring harness that ensures
uniformity of wiring and simplifies trouble-
shooting in the field.

¢ A fused knife switch in the control circuit
provides overcurrent fault protection for

the control circuit and makes a visiblesdis=
connect readily available for maintenancg.

e The spring charging motorfand the,close
and trip coils can be suppliéd to eperate,on
115 or 230 VAC. The clo§e and(trip ceils may
also be supplied to operate‘on 48, or 125
VDC. 24 VDC tripping is also available.

The various options of control voltages
permit the user some flexibility by allowing
the use of the most convenjent source or
existing station supply, saving the cost
associated with providing a new or different
source of contrGlypower.

The recloser camyalso be tripped from a
capacitor trip,device located in the control
cabinet{This device stores DC that is available
for tripping, when close-in faults could drop
the&tatiompAC control voltage below the level
required for AC tripping. This device has the
reliability of a battery, but eliminates the

Typical Control Cabinet with Hinged Panel Open

Control Cabinet with
~ Hinged Door

maintenance normally associated with
batteries as well as the cost of a small
station battery.

e Overcurrent relaying can be supplied either
with electro-mechanical relays or static relays.
The extended range HI-LO overcurrent relays
provide the user with a wider range of built-in
current settings which may permit standard-
ization on one control package minimizing
application problems.

e The reclosing relay provided on most ESV
reclosers is the RCS-1I which is located

on the hinged panel. The RCS-II utilizes solid
state timing to control reclosing. Dial settings
allow selection of reset time, reclose time for
each operation, number of instantaneous trips,
and the number of trips to lockout. This

design feature eliminates the need to pur-
chase new components to change any of
the reclosing settings saving the cost of
material, labor, and inventory carrying
charges. A version of this relay utilizing
electro-mechanical timing to control reclos-
ing can also be provided.

Both reclose relays have the reset-after-suc-
cessful-reclose feature. The reset timer
begins after reclose as shown on the oppo-
site page. This feature allows a shorter reset
time. Reset time need only be coordinated
with maximum trip time at minimum trip
setting. This feature also provides cold load
pickup.

Typical Hinged Panel
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RCS-!l Relay

To understand how the reset after reclose
feature works, assume the recloser is locked
out and the fault still exists. Operate the
control switch to close recloser. The recloser
will operate on the last selected trip curve.
In most cases this will be a time delay opera-
tion. After the reset time, the control will
reset to its programmed operational sequence.
Reset time begins at the end of the time
selected for the recloser to reset to a pre-
programmed sequence.

Control reset times can be reduced as a result
of this standard feature since there is no
cumulative timing effect. Shorter reset times
minimize the possibility of a recloser lockout
during a series of temporary faults. An
unnecessary outage caused by lockout means
customer inconvenience.

e Another standard design feature located
in the control cabinet is an anti-pump.
scheme (X-Y) that prevents repeated closing
into faults if the electrical close switch_is
held in the closed position. Danger to
station personnel and equipment isireduced
and the need for maintenance normally.
associated with pumping is eliminated.

Design Features of the Substatien Frame
The substation frame§for ES"and ESV
reclosers are interchangedble. The sub-
station mounting framedis adjuStable and

can be field adjusted*without special tools

in 3-inch increments to obtain between

79 inches and 109 inches from live parts to
ground. This feature makes it possible for the
user to match the recloser to the height of the
existing substation bus resulting in a signifi-
cant savingsiin phase connection labor and
material. This feature also eliminates the
costf putchasing and assembling a frame
extension®See Dimension Sheet 38-728

fer details.

Installation and Maintenance Features
There are several ESV recloser features that
make it easier for the user to install the
recloser and perform routine maintenance.
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RCS and EMI Reset After Reclose Feature

Open

Reset Time Begins ——

Closed —

Clears Durfing

Temporary Fault

First Open Time

—

e The head casting is sealed to the high
voltage oil filled tank with a cork neoprene
gasket that is cemented in the gasket seating
grooves of the casting. These groavesjeontrol
the gasket compression andyensure‘proper
alignment thus providing a“pesitive,seal. A
major benefit of this design s that the gasket-
ing technique allows the recloser t@ be
shipped with oil, saving(the userthe time
required to fill the recloser,in the field.

e Lifting brackets(are installed to allow
easy installatiom,and feduce possibility of
damage ddring installation. The lugs are
painted red and must be removed after
installation:

® The rugged construction of the recloser
minimizes the possibility of damage during
shipment or handling. The frame is con-
structed of galvanized angle iron and the
high voltage compartmentis made of
welded steel which is covered by a strong
aluminum head casting. This construction
could save the user the time and expense of
repairing a recloser damaged in shipment
before installation.

e The substation and pole mounting frames
and hardware are hot dipped galvanized

which provides the user with a big savings
by eliminating periodic repainting.

e A tank lifter with better than a 4:1 gear
ratio and a quick release brake can be pro-
vided, if specified. The lifter makes it possible
for one person to lower the tank. As a safety
feature, the quick release brake prevents the
tank from falling if the handle is accidentally
released during operation. This feature
eliminates special winching equipment and

a second person is not needed.

e Every recloser is provided with a manual
trip lever. The recloser can be tripped by an
external trip lever to perform maintenance
and/or inspection with the high voltage

circuit energized and without having to open
any compartments to gain access to the lever.

The lever provides a back-up tripping system
in the event that control power is lost and,
most importantly, the lever minimizes the time
required to trip the recloser under emergency
conditions.

e Eyelet terminal connectors are used on the
control wiring in order to provide more secure
connections. This minimizes receiving
inspection expense in that connections do
not shake loose during shipment.
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Options and Accessories

e Three Type GA-332 mini-ammeters with a
0.5 amp scale can be mounted on the hinged
control panel. This feature provides built-in
indication of instantaneous load current. Each
hinged panel is punched to mount these
meters either at time of purchase or at a later
date by the user. This benefits the user since
it eliminates the need for separate installation
which adds labor cost and material expense.

If required, thermal demand ammeters instead
of mini-ammeters can be added either at
time of purchase or at a later date by the
customer. This flexibility is available to the
user because the panel punching is standard-
ized and will accept either set of ammeters

at any time.

e Instead of electro-mechanical relay control,
static overcurrent and reclosing relay can be
provided in a package that mounts on the
hinged panel. All the features of this control
are described in other bulletins, but listed
below are a few of the major features:

e Either of two phase time delay curves
Either of three phase instantaneous curves
Phase instantaneous trip selector

Variable reset times

Variable reclose times

Battery test device

One shot to lockout switch

Cold load pickup switch

Separate ground unit

The static control operates on d.c. Each
control includes a battery trip device con-
sisting of a ni-cad battery and a trickle
charger mounted in the control cabinet. This
provides the user with a self-contained d.c.
control power source and eliminates the
need for a station battery and a d.c. circuit.

A battery test device, including a panel
mounted voltmeter, a load resistor, and
switches, provides a convenient means for
the user to periodically check the condition
of the battery under load.

A portable static control calibsator test set
has been designed to facilitate'testingyand
checking the calibration of time cutrent
settings. This permits op-site ghiecking with-
out removing the reclosertofa relay ’shop
saving several hours of labarandftrans-
portation cost.

Typical Static Control Panel

A"plug-in connector is provided on each end
of the control cable on all pole mounted
reclosers. This simplifies connection and dis-
connection of the control from the recloser
mechanism which reduces labor costs asso-
ciated with the installation of the recloser

or control.

When purchasing a static control for sub-
station frame mounting, it is highly desirable
to select the option of a plug-in connector
to make it easy to connect the static control
calibrator to the static control.

In the control cabinet there are provisions
for a 15 ampere, 120 volt outlet. The con-
venience of a 120 volt receptacle in the
control cabinet should save time in connect-
ing power tools to the control power source
in the substation.

Other accessories that are available:
e Remote trip and close

Oversize control cabinet

Surge arresters

CBT control power transformers
Ground wire monitoring scheme.

Further Information

PL 38-720 DB 38-721
AD 38-723 AD 38-727
DS 38-722 DS 38-728

Westinghouse Electric Corporation
Distributiém and Control Business Unit
Assemblies Division

Bloomington, Indiana 47401
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