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Application

Westinghouse Porcel-line type DHP metal-
clad switchgear with ramovable circuit
breakers provides centralized control and
protection {or generators, motors, trans-
formers, capacitors, and most feeder cir-
cuits. 1t is available in ratings of 4.16, 7.2
and 13.8 kV with maximum nominal inter-
rupting capacities of 350 MVA, 500 MVA
and 1000 MVA, respectively. It is available
with air magnetic circuit breakers in all
ratings and vacuum circuit breakers in the
13.8 kV, 500 MVA and 750 MVA nominal
ratings. both Indoor and Outdoor designs
are available.

Typical Applications

Electric utility aystems, industrial plants,

commerclal buildings, municipal pumping
stations, transportation systems, pipe line
stations, unit substations.

Industry Standards

The following industry standards apply for
the application, design, manufacture, and
test of Westinghouse porcel-line maedium
voltage metal-clad switchgear.

ANS! American National Standards
Standard Institute

C37.010 Application guide for ac high-
voltage circuit breakers rated on a
symmetrical current basis

C37.100 Definitions for power switchgaar

C37.04 Rating structure for ac high-

voltage circuit breakars

C37.06 Preferred ratings for ac high-

voltege circuit breakers rated on a
symmetrical current basis

C37.07
C37.09

Factors for reclosing service

Teast Procedure for ac high voltage
circuit breakers

C37.11
C37.20

Powaer circult breaker control

Switchgear assemblias including
metal-enclosed bus

€37.24 Guide for evaluating tha effact of

solar radiation

NEMA  Natlonsl Electrical Manufacturers
Standard Assoclation

SG-4
§G-5

Power Circuit Breakers
Powaer Switchgear Assemblies

Metal-Clad Switchgear

Metal-clad switchgear is an assembly of
metal-enclosed units characterized by the
following features:

{1) The main switching and interrupting
device is of the removable type arranged
with a mechanism for moving it physically
between connected and disconnected posi-
tions and equipped with self-aligning and
self-coupling primary and secondary dis-
connecting devices.

{2) Major parts of the primary circuit, that
is, the circuit switching or interrupting
devices, buses, potential transformers, and
control power transformers, are completely
enclosed by grounded metal barriers, which
have no intentional openings between
compartments. Specifically included is a
metal barrier in front of or a part of the
circuit interrupting device to ensure that
when, in the connected position, no pri-
mary circuit components are exposed by
the opening of a door.

{3) All live parts are enclosed within
grounded metal compartments. Automatic
shutters isolate the primary circuit ele-
ments when the removable element is in the
disconnected, test, or removed position.

{4} Primary bus conductors and connac-
tions are coversd with insulating material
throughout.

{5} Mechanical interlocks are provided to
maintain a proper and safe operating
sequence.

{8) Instruments, meters, relays, secondary
control devices and their wiring are iso-
lated by grounded meteal barriers from all
primary circuit elements with the exception
of short langths of wire such as at instru-
ment transformer tarminals.

(7) The door through which the circuit in-
tarrupting device is inserted into the hous-
Ing may serve as an ingtrument or relay
pansel and may also provide access to a
secondary or control compartment within
the housing.
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Withdrawal and inspection of DHP breaker

Horizontal Drawout Construction

connected position to the disconnected position by

is accomplished by four simple procedures.
1. Trip breaker open by control switch and lever from

in crank.

levering-

tion and

sconnected posi

2. Unlatch breaker frem d

remove from housing.

4. Tilt the hinged are chute and inspect the breaker
contacts and inside of chute.

3. Remove breaker interphase barrier and
unbolt the connection to front of arc chute.
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Test Position

The breaker is placed in the test position by
manually engaging the secondary discon-
necting contacts while the breaker itself is
in the disconnected position and the shutter
is closed. To engage, lift the round operat-
ing handle to a horizontal position and push
to the rear until the cross-pin goes into the
slots in the levering handle. The handle is
then pressed down to make the final en-
gagement of the secondary contacts. This
completes the control circuits. The control
circuit may now be used to test the breaker
operation with the breaker isolated from
the primary circuit.
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Spin-Free Levering

Horizontal drawout is accomplished by ro-
tating a levering shaft on the breaker.
Rotating of this shaft in turn rotates a nut
which engages a stationary screw in the
cell. The nut moves in along the screw
pulling the breaker into the connected posi-
tion. The levering shaft is interlocked with
the breaker mechanism to prevent levering
a closed breaker. When the split door ar-
rangement is provided, the lower door has
an access port for levering the breaker with
the door closed.

The levering shaft on the breaker is spin-
free at the end of breaker travel to assure
proper engagement of primary disconnect-
ing contacts and prevent overtightening.
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Disconnecting Contacts

The stationary primary contacts are silver-
plated and recessed within procelain sup-
ports or bottles in both 5 kVand 15 kV
switchgear. The disconnecting primary con-
tact fingers are silver-plated and contact
pressure is maintained by leaf springs.

They are mounted on the removable breaker
element for easy inspection.

The secondary disconnecting contacts for Disconnected Position
breaker control circuits consists of multiple

plug and socket contacts of the trainline

coupler type.

Both the primary and secondary discon-
necting contacts are automatically en-
gaged and disengaged as the breaker re-
movable element is levered to and from the
connected position,

Connected Position Test Position
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Automatic Shutter

A glass polyester shutter covers the open-
ings to the primary contact bottles when
the removable breaker element is in the dis-
connected, test or removed position. The
shutter is automatically raised by the action
of a roller on the breaker which engages a
cam surface on the shutter arm as the
breaker is levered in. It drops by gravity as
the breaker is levered out. At the front of
the cell, the shutter arm provides a me-
chanical indication to show the position of
the shutter at all times.

The shutter provides an isolating function
only and is not subject to voltage stress
when the breaker is withdrawn. This is
because full air clearance is maintained
between the shutter and the stationary pri-
mary contact studs.
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Additional Breaker Housing Features

The following features of construction are
standard for the DHP breaker housing to
ensure a proper and safe operating
sequence.

Rail Latch

Floor Guide

The rail latch provides a positive stop at
the disconnected position. Its purpose is to
prevent hard bumping the levering-in de-
vice to the screw and to secure the breaker
in the disconnected or test position. De-
press the rail latch lever to release when
removing or installing a breaker.

The guide channel on the right side of the
breaker engages a floor guide rail in the cell
providing accurate horizontal breaker
movement.

Coding Plate
Breaker Ground Bus

The breaker frame is grounded to the
breaker ground bus in both the connected
position and the disconnected or test posi-
tion as well as all intermediate positions.

A cell coding plate prevents placing the
wrong continuous current or interrupting
rating breaker in the cell. A pin on the left
side of the breaker will pass through a
notch in the cell coding plate when the
breaker and the cell are of the same rating.

Floor Trippers

The rear floor tripper will permit operation
of the breaker in the connected and dis-
connected positions and hold the mecha-
nism trip-free.while levering. This prevents
the breaker contacts from being closed in
an intermediate position.

The front floor trippers discharge all springs
as breaker is removed from its cell so the
breaker is in a safe condition for

inspection.

Position Interlock

A breaker position interlock can be supplied
which will prevent levering a breaker to the

connected position. This optional feature is
available with a key interlock or with provi-

sions for padlocks as shown.
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Auxiliary Switches

Optional circuit breaker and cell auxiliary
switches are available where needed for
interlocking or control of auxiliary devices.

Auxiliary switch contacts on the circuit
breaker mechanism are limited in number
by the breaker control requirements. Usu-
aly one ‘a’ and two ‘b’ contacts for ac con-
trol or two ‘a’ and two ‘b’ contacts for dc
control are available.

When additional auxiliary contacts are
needed, the optional mechanism operated
cell (MOC) switch is used. The MOC switch
may be applied for operation in the operat-
ing position only, or both operating and
test positions of the breaker as determined
by the application. A maximum of three
.MOC switches each with nine contacts can
be supplied. One MOC switch is shown
with the brackets for two additional
switches. The lower end of the vertical rod
is connected to a pantograph which is oper-
ated by a pin attached to the breaker
mechanism.

The optional truck operated cell (TOC)
switch operates when the circuit breaker is
levered into or out of the operating posi-
tion. The TOC cell switch is shown located
just below the levering screw.
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Auxiliary Housings

Auxiliary housings of Porcel-line metal-clad
switchgear are arranged for maximum op-
erating flexibility. These housings are
available for equipment such as disconnect-
ing potential transformers and fuses, con-
trol power transformers, lightning arresters,
and motor or generator field equipment.
The auxiliary housing door is also a full
height instrument panel for mounting re-
lays, meters or instruments.

Potential transformers or control power
transformers up to 15 kVA single phase are
trunion mounted with current limiting fuses
in enclosed compartments. They are dis-
connected, grounded and isolated from
high voltage when the access door is open.

5 kV Potential Transformer




5 ——

15kV Potential Transformer
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15 kV Control Power Transformer

A mechanical interlock is provided for con-
trol power transformers to require the sec-
ondary breaker to be open before the access
door can be opened to disconnect the pri-
mary fuses.
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Indoor General Construction

Stationary Structure

The unit is assembled of welded functional
components. Basic sub-assemblies or mod-
ules are the control, breaker/bus, and line
modules. An additional rear superstructure
module can be added for auxiliary equip-
ment such as potential transformers. Com-
plete metal barriers isolate breaker, bus,
control, and line compartments.

Two hinged panels enclose the front of the
housing. The upper panel is used for mount-
ing control devices, protective relays and
instruments. The lower panel covers the
circuit breaker portion of the unit. Each unit
includes an integral panel on each side,
thus providing a double thickness of steel
between adjacent units. The rear of each
unit is enclosed with removable bolted steel
panels.
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When the upper door in the standard split
door arrangement provides insufficient
panel space for relays, instruments or
meters, a full height door can be provided
as shown. This is accomplished by the
addition of an eight inch deep front exten-
sion to the unit.

Main Bus and Connections

Buses and joints are made of flat aluminum
bar completely insulated. Copper conductor
is available as an option. The bus insulation
is flame retardant tubing. Each conductor of
the main bus is held in a one piece porce-
lain support at the wall between adjacent
units. Bus structure is also front accessible
by removing cover just above upper primary
contact cover.




Current Transformers

Ring type current transformers are mounted
around the porcelain primary contact bot-
tles in the cell and are front accessible. Up
to six current transformers can be so
mounted three on bus side and three on
line side. Additional current transformers
can be mounted in the line compartment.

Wiring

All cell and panel wiring is run in plastic
wiring troughs. Leads are taken out of the
trough at the approximate location through
holes in the side of the trough. This wiring
method facilitates field wiring revisions
after initial installation.

The panel wire is carried across the hinge
in a bundle without the use of terminal
blocks, eliminating a source of poor con-
nections. The bundle is arranged so that the
wire twists rather than bends, prolonging
wire life.

The wire is # 14 stranded. Type SIS.

Ground Bus and Connections

The ground bus runs through and is bolted
to each stationary structure. Both ground
bus and ground cable connections are easily
accessible in the cable compartment. The
breaker is grounded at all times as it

moves from disconnect or test position to
operating position. Ground contact fingers
on the breaker engage a ground bus exten-
sion in the housing.
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Insulation Level

Each type DHP 4.16 kV unit is designed to
withstand an impulse test of 60 kV and is
given a production test of 19 kV, 60 cycles,
for one minute. Each Type DHP 13.8 kV
unit is designed to withstand an impulse
test of 95 kV and is given a production test
of 36 kV, 60 cycles, for one minute.

Ground bus

Cable Compartment
" Rear view of 5 kV housing
~ illustrates accessibility to cable
connections. Main bus is
accessible by removing upper
barrier behind cable terminals.

Ground bus is directly acces-
sible from cable compartment
. without removing or going

| through any barriers.

Preparation of Surfaces

The welded assemblies, after fabrication,
are thoroughly cleaned and phosphatized.
This provides an inert crystalline phosphate
coating that gives excellent corrosion re-
sistance and superior adhesion of paint
finish.

Finish of Surfaces

Final indoor finish is a coat of light gray
paint, ASA #61, Munsell Notation
8.3G6.10/0.54.

Standard Accessories
Standard accessories for test, inspection,
maintenance, and operation, include:

1—Maintenance handle for manually clos-
ing circuit breaker when not in housing
and manually charging

1—Levering crank for moving circuit break-
er between test and connected positions

1—Spanner nut wrench for removing, re-
placing, or checking tightness of main
disconnect contacts when de-energized

1—=Set of test plugs for use with Flexitest
relays and meters

1—Arc chute lifter to assist in tilting of arc
chutes. For 50DHP350 breakers and all
7.5 and 15 kV circuit breakers.

1—Transport truck for handling circuit
breaker outside housing. For Aisle-less
switchgear.

1—Turning dolly for handling circuit break-
er outside housing. For indoor and
Shelterfor-M switchgear.

1—Test cable for electrically operating cir-
cuit breaker outside housing

1—(Optional) Test cabinet for testing elec-
trically operated breakers outside
housing
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Qutdoor Design Features

General Construction Features
Shelterfor-M and Aisle-less type DHP
Porcel-line outdoor units have the same
features as indoor DHP units and are avail-
able in the same ratings.

Both types of outdoor switchgear are con-
structed by assembling a weatherproof en-
closure onto and around the appropriate
group of indoor housings. Each shipping
section is mounted on an integral base
frame of welded steel channels, and pier
mounting of the assembly can be employed
if desired. A pad for breaker drawout is re-
quired for the Aisle-less type, however.

Insulation levels and 60 cycle dielectric
tests are the same as for equivalent indoor
ratings.

Both types have space for two potheads in
the line module of the standard unit without
a rear extension. The rear of each unit has a
bolted cover with lifting handles.

Surface Preparation and Finish

Initial surface preparation and finish of the
assemblies, including a coat of light gray
paint, is exactly as described for indoor
units. Then a final coat of dark gray
enamel, ASA #24, Munsell Notation
10B2.40/1.18, is applied to the exterior
surfaces. An undercoating compound is
applied to the under side of all bottom
surfaces.

Shelterfor-M Design

This type of DHP Porcel-line outdoor metal-
clad switchgear provides an operating or
maintenance aisle where equipment is ac-
cessible without exposure to the weather.
This area is large enough to permit inter-
changing breakers between cells. Doors

are located at each end of the aisle, and are
equipped with ““crash’’ latch mechanisms
which permit quick release from the inside

even when the doors are padlocked from
the outside.

Each unit has an upper and lower front
hinged panel as described for indoor units.
Where additional panel space is required
for relays, instruments, or meters, an eight
inch front extension into the aisle is pro-
vided to accommodate a full height panel.
Aisle lights, switches, and service recep-
tacles are provided.

Ventilating air enters through a screen at
the bottom of each line compartment and is
expelled through a screen under the rear
roof overhang. Air also enters through a
screen in the floor of the breaker compart-
ment or in the aisle floor and is expelled
through a labyrinth under the peak of the
roof.




Aisle-less Design
The Aisle-less type of DHP Porcel-line out-
door metal-clad switchgear does not in-
clude an operating-maintenance sheltered
area. A weatherproof door is located on the
breaker drawout side (front) of each cell.
A full height instrument and relay panel is

A light and service receptacle is provided
inside the front of each unit.

Ventilating air enters through a screen at
the bottom of the line compartment and is
expelled through a screen under the rear
roof overhang. Air also enters through a
screen in the floor of the breaker compart-
ment and is expelled through a screen
under the front roof overhang.

Non-segregated (Group Phase) Bus
Group phase main bus assemblies are rec-

of metal-clad switchgear; also to connect
power transformers, generators and syn-
chronizinz buses to metal-clad switchgear.
This bus can be supplied for indoor and
outdoor applications.

enclosed. The main bus is insulated alu-
minum or copper bar mounted on supports
made of track resistant, flame retardant

glass polyester spaced at such intervals as
to insure adequate mechanical strength to
withstand forces due to fault conditions.

located behind the outer weatherproof door.

ommended for connections between groups

These bus assemblies are completely metal-

Descriptive Bulletin
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Condensation barriers may be installed in
the bus run to provide temperature barriers
between indoor and outdoor sections or
fire walls between vaults or rooms.

Standard group phase main bus assemblies
are made in either 1200, 2000, 3000 or
4000 ampere capacity in sections not ex-
ceeding 8 feet in length, with insulation
and overall dimensions as required for
either 4160 or 13800 volt applications.

This bus is available for indoor and outdoor
service. An outdoor section is shown below.
Note the ventilator enclosure at the rear, for
outdoor runs only. Space heater enclosures

are also provided for outdoor runs.
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Barrier and Arc Chutes

A grounded steel-front interphase barrier
for the arc chutes forms a shield from live
primary breaker parts. The barrier is bolted
to both the frent and the rear of the breaker
chassis and cannot be removed unless the
breaker is removed from its housing.

Load currents and faults are interrupted in
the arc chute and the bottom or throat of
the arc chute surrounds the air circuit
breaker contacts. For ease of inspection the
arc chute is hinged. With the breaker out of
its housing and barrier removed, only one
bolt, the connection to the front arcing
horn, need be removed to tilt the arc chute
for inspection of breaker contacts and the
inside of the chute. An arc chute lifter is
provided as a standard accessory for ease
in lifting the larger arc chutes used on the
50DHP350 and all 7.5 kV and 15 kV
breakers.

50 DHP 250

650 DHP 260

EE s R

B

50 DHP 250
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150 DHP 1000

150 DHP 500
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DHP Stored Energy Mechanism

The typical 5 and 15 Kv breaker mecha-
nisms shown are motor-charged spring-type
stored energy mechanisms. They are of rug-
ged fabricated steel construction for reli-
able operation and long life. The spring-
charge motor requires much less closing
energy than the older solenoid close type
breaker mechanism. This permits operation
from a smaller size control power source.
They are available for either a-c or d-c
operation.

Breaker auxiliary and control devices are
all mounted on the breaker front panel
where they are readily accessible for in-
spection. Also included are positive me-
chanical indicators that tell whether the
breaker is open or closed and if the closing
spring is charged or discharged.
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The closing spring may be easily charged
manually from the front of the breaker using
the maintenance handle, for manual

closing with the breaker in the connected
position or for test operation with the
breaker out of its housing.

For maintenance test, the mechanism may The plungers for manually opening and
be slow closed with the closing spring dis- closing the breaker are accessible behind
charged and the breaker out of its housing. plexiglass guards.

The steel rod on the maintenance handle

r will prevent any attempt to slow close with
the breaker in its housing.
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DHP Breaker Main Contacts

The wedge and finger design is used for
both the arcing and main contacts for low
impact and long life. Extensive closing and
opening tests, interrupting both high and
low currents, show that the contacts will
maintain proper adjustment for long
periods.

The upper arcing contacts are the same for
all breaker ratings. The stationary arcing
contacts can pivot slightly to align them-
selves and are backed by compression
springs to provide proper contact pressure.
A stop is provided to limit inward travel of
the moving arcing contact. In operation the
arcing contacts make first on closing and
break last on opening and are shaped to
give the arc a rapid take-off into the arc
chute.

The lower stationary main contacts are
slotted to increase the number of contact
points. The main contact fingers act as their
own springs and no other springs are re-
quired. The 1200 A, 15 kV pole unit shown
is typical of the various contact assemblies
supplied.

To speed the interruption of light currents
such as magnetizing current or light load
currents, the DHP breaker is equipped with
puffers. The puffers are operated by the
breaker mechanism and release a jet of air
into the arc path as the breaker is tripped
open. The puffer nozzle is shown just below
the breaker main contacts.

All insulation to ground on the DHP breaker
element is high-strength porcelain.

1200 A 15 kV Pole Unit

2000 A 5 kV Pole Unit

De-ion Principle of Arc Interruption

The De-ion principle of arc interruption and
the magnetic De-ion interrupter are pioneer
developments of Westinghouse. The De-ion
principle as utilized in DHP breakers results
in fast, positive arc interruption.

The arc is drawn inside the arc chute,
which is the interrupter. The natural move-
ment of the arc is upward into the arc
chute. The blowout coil is in the center of
the arc chute, so the arc is broken into two

arcs in series with the blowout coil. When
the arc current flows in the blowout coil, the
magnetic effect of the H-shaped iron circuit
creates a magnetic field drawing the arc
further into the arc chute. As the arc pro-
gresses into the chute, it is lengthened and
cooled. The cooling reduces the rate of
ionization, while the longer arc path re-
quires a higher ionization to support the
arc. Thus, when the ionization drops below
that required to sustain the arc, it becomes
unstable and is extinguished at the next
current zero.
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Type DVP Vacuum Circuit Breakers

13.8 kA vacuum circuit breakers are avail-
able with 1200A or 2000A continuous cur-
rent ratings and 500 MVA or 750 MVA in-
terrupting ratings. The type 150DVP500
vacuum circuit breaker and type
150DHP500 magnetic air circuit breaker
are interchangeable.

Vacuum Interrupter

The Westinghouse vacuum interrupter is
processed in a deep vacuum at high tem-
perature to increase the removal of surface
absorbed gases in the contact and bottle
materials and eliminate the need for a
pinch off tube. The metal end plates are
welded to the porcelain bottle, stiil in the
vacuum to obtain a high integrity bond and
hermetically seal the interrupter.

The high-strength porcelain used is of high
density to prevent gas diffusion and permit
high temperature processing well above the
melting point of glass with extremely high
mechanical strength.

The vacuum interrupter contacts are butt
type with helical arcing tip. An external
wear gap is provided for checking contact
wear.

Contacts will maintain proper adjustment
for long periods since anti-bounce springs
adjust for contact wear as well as maintain
contact pressure. The contact material
“CLR" is a high purity copper alloy which
is weld resistant and minimizes current
chopping.
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Type 150 FSP Load Interrupter Switch

The 150 FSP load interrupter switch with
current limiting fuses is applied in 500, 750
or 1000 MVA class switchgear for protec-
tion of transformer loads where economics
does not require circuit breaker protection,
The ratings listed are for the unfused switch
which may be applied only with 37 kA or

58 kA close and latch capability switchgear.

Ratings
Nominal Voltage Class 13.8kV
Rated Maximum Voltage 15 kV

Rated Continuous Current at 60 Hz 1200 A

Load Break Rating 600 A
No. of Load Break Operations
600 Ampere 80% P.F. 100
1200 Ampere 80% P.F. 10
Magnetizing Current Break Yes

Momentary 10 Cycle 61 kA rms Asym.
3-Second Short-time
Carrying Capability 38 kA rms Sym.

Fault Closing Capability 61 kA rms Asym.

Operating Mechanism

The standard manual operating mechanism
is quick-make, quick-break. Optional stored
energy manually operated mechanism and
optional stored energy electrically operated
mechanisms are also available.
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Available Breaker Types Rated on Symmetrical Current Rating Basis

Idemtification Rated Values Related Required Capabilities(d)
Nominal Nominal Voltage Insulation Leve! Current Rated Rateq Rated Current Values
Voltage  3-Phase  "Rapeq Rated  Rated Withstand Rated Rated  Inter-  Permis- Max. ¥ 3Sec Closing
Class MVA Maximum Voltage Test Voltage Contin-  Short rupting  sible Voltage mum  Short- and
Class Vohage Rarge ~—  uous Circunt  Time Tripping  Divided gym Time Lalching
Factar Current  Current Delay By K Inter-  Current  Capability
at {at rupting Carrying (Momentary)
60 rated Capa- Capability
Hz Max bility
kv) K Times Rated 1.6 K Times
@ Low @ ® Short-Circuit Rated Short -
Fre- Impulse Current® Circuit
Cirguit E K quency | Y E/K Kl Current
Breaker kv MVA
Type Class Class k¥ rms kV rms kV Crest Amperes kVrms Cycles Sec. kA rms kA rms kA rms kA rme
DHP Air Circuit Braaker
50 DHP 75 75 1.36 1200 2B 3.5 12 12 19
50 DHP 250 1200 58
4186 250 476 1.24 19 60 2000 29 5 2 3.86 |36 36
H 50 DHP 2500 1200 Fi:10]
2000
1200
50 DHP 350 350 1.19 2000 41 4.0 49 49 78
3000
75 DHP 500 7.2 500 8.25 1.256 36 95 1200 33 5 2 6.6 41 a1 66
2000
3000
150 DHP 500 1200 a7
2000
3000
500 1200 18 23 23 1:10)]
H 150 DHP 500D 2000
I | 3000
150 DHP 750 13.8 750 15 1.30 36 95 1200 28 5 2 115 36 36 58
2000
—_— 3000 .
H 150 DHP 750D 1200 770
2000
3000
1200
150 DHP 1000 1000 2000 37 48 48 77
3000 -
DVP Vacuum Circuit Braakar
150 DVP 500 1200 37
- 500 2000 18 23 23
150 DVP 750 138 750 15 1.30 36 95 1200 28 3 2 115 36 36 58
2000 [o—
(D Non-Standard Breaker with High Momentary Rating @ For Raclosing Service, the Sym. intarrupting Capa- @ Tripping may be delayed beyond the rated permissible
available for Special Applications. bility and other related capabilities are moditied by tripping dalay at lower values of current in accord -
@ For 3 phase and line to line faults, the sym, interrupt- the reclosing capability factor abtained from the ance with lhifollomng formula:
ing capability at a kV op#rating voltage tollawing tormula: T (seconds) =
E o _ [+ . 15-T, + 15-T, . KI (K Times Rated $hor-Circuit Currant)]*
=W(ﬂa'led Short-Cireuit Current) R (%)=100 [ {n=2) 15 15 Shart-Cireuit Curtent Through Breaker
But not to exceed KI. E Where C= kA Sym. Interrupting Capability at the The aggregate tripping delay on el operations within
Single line to giound {aul capakbility at a kW aperating Operating Valtage but not less than 18 any 30 minute period must not exceed the time ob-
voltage n=Total No. of Openings taned from the above formula
E T,. Ty etc.=Time interval in seconds except
=115 W (Rated Shon-Circuit Current) use 15 for ime intervals longer than 15 sec.
But not 1o exceed Kl Note; Reclosing Service with the standard
The above apply on predominately snductive or resis- duty cycle 0+ 155+ CO Does not require
tive 3. phase cirguits with normal-frequency line ta breakar Capabilities modilied since the re-

{line recovery voltage equal 1o the operating voltage. closing capability factor R =100%.
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Approximate Dimensions in Inches
Indoor Outdoor Aisle-Less Outdoor Shelterfor-M Qutdoor Common Aisle /Shelterfor-M
) 1
i 1 1 1
1 1 1 1
1 :Ai_sle : 1 :Alsle i
- E Minimum ! iq— Minimum }—-.:
-— \I“Ais‘a Mininmum : i !
< | U : T
\Alsle Mininmum 1 : 1 !
! — 35 —] I ! le— 36 — '
i . 1 i
1 ] 1 1
1 1 ! 1
4.16 kv Type 50 DHP 250 or 50 DHP 75 Type 50 DHP 350
Ampara Width Aisle Ampere Width Aisle
Ralting of Unit Depth Height Minimum Rating of Unit Depth Height Minimum
Induor Aux. 26 62 50.38 38 Aux. 26 70 90.38 46
1200 m 1200 ®
2000 @ 2000 @
3000 38
Qutdoor Aisle-Less End Pansl 1.6 End Panel 1.5
Aux. 26 82.62 107 59 Aux. 278 50.62 107 &8
1200 ® 1200 €2
2000 2000
3000 36 1)
Outdoor Shelterfor-M End Panel 1.6 End Panel 1.5
Aux. 26 151.5 111.75 735 Aux. 28 159.9 111.75 73.5
1200 o 1200 ®
2000 2000
3000 36
Qutdoor Common Aisle End Panel 1.5 End Panal 1.5
Shalterfor-M Aux. 28 228 111.75 12 Aux. 26 244 111.75 72
1200 1200 ®
2000 ® 2000
3000 36
Type 150 DHP 6500 or 75 DHP 600
13.8kVor7.2kv  Type 150 DVP 500 or 160 DVP 750 Type 160 DHP 760 or 160 DHP 1000
Ampera Width Aigle Ampaere Widih Alsle
Rating of Unit Depth Height Minimum Rating of Unit Dapth Height Minlmum
Indoor Aux. 36 78 90.38 49 Aux. 36 94 90.38 G5
1200 0] 1200 @
2000 @ 2000 @
3000 3000
Qutdoor Aisle-Lass End Panel 1.5 End Panal 1.5
Aux. 36 100.62 107 80 Aux. 36 108.62 107 85
1200 © 1200 @
2000 2000
3000 3000
Qutdoor Sheltarfor-M End Pansl 1.5 End Panel 1.5
Aux. 36 169.5 111.75 73.5 Aux. 36 185.5 111.75 815
1200 @ 1200 @
2000 2000
3000 3000
Outdoor Common Aisla End Panel 1.5 } End Panel 1.5
Shehterfor-M Aux, kI 284 111.75 72 Aux, 36 288 111.75 BO
1200 ® 1200 ®
2000 2000
3000 3000

@ For full haight instrument panel on all units add 8 inches.
@ Full haight instrument panel on all units.

@ Indoor add 8 inch extra dapth line compt. where required.

@ Indoor add 10 inch extra dapth lina compt. whare requirad.
® Outdoor add 12 inch extra depth line compt. whare requirad.
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Porcelain Insulation System

Porcelain, in additon 1o its excellent di-
electric characteristics, is non-tracking,
non-combustible, non-hygroscopic, won't
age. and is easy to clean. It is the near
ultimate in insulation.

The use of porcelain insulation for all live
parts to ground on the DHP and DVP
breaker elements remains an industry ox-
clusive. The breaker pole units are a high
strength porcelain post insulator design
mounted on a flat chassis. The operating
rods, lower contact supports, and lower
portions of the puffer tubes are also of high
strength porcelain. Arc chute supports on
350 MVA and large: breakers are high
strangth porcelain. Thus, there is no or-
ganic insulation hetween live parts and
ground.

In addition, the metal-clad switchgear
housings utilize porcelain bus supports and
porcelain contact bottles on al! 6 kV and
15 kV ratings.

The porcelain insulation system is the key
to the superior performance of Porcel-line
Metal-clad switchgear, under the widest
range of operating conditions.

Quality Assurance

The Switchgear Quality Assurance Program
is an integral part of our modern production
facilities at East Pittsburgh. The objective

Waestinghouse Electric Corporation
Switchgear Division
East Pittsburgh, Pa. 16112, U.S.A.

of the program is to insure delivery to the
customer of the finest metal clad switch-
gear that modern technology can produce.
The success of the program is demonstrated
by the excellent performance record of our
equipment in all typas of service applica-
tions. DHP metal clad switchgear provides
many years of safe, trouble free operation.

Quality control begins with the recsipt of
material from our many suppliefs, contin-
ues through the manufacturing and assem-
bly process and culminates in a thorough
inspaction of the finished product to insure
customer satisfaction. On those rare occa-
sions when the equipment requires adjust-
ment at the job site, Wastinghouse Fisld
Service engineers are available locally.

An assambly can only be as good as tha
sum total of its parts. That's why we spend
s0 much time being sure of the quality of
every component. Far example, every cur-
rent transformer is alectrically tested by
computer and the test results are provided
by a printer terminal.

Type DHP breakers are a major component
of our metal clad assemblies. All critical
parts for every breaker are quality moni-
tored for compliance with specifications in-
cluding dimensions, finish and heat treat
hardness before being approved for use.
Each breaker must pass an electrical per-
formance test on a semi-automatic test
device.

Corrosion protection as well as a good
appearance are assured by our finishing
process. Each part receives a chemical de-
greasing and phosphatizing bath to prop-
arly prepare the surfaces. Drying ovens
prepare the parts for a baked-on enamel
paint. All solutions are continuously moni-
tored by chemical analysis.

The final assembly process is constantly
monitored for such details as main bus
alignment, circuit breaker fit and alignment
in each cell, tightness of each bus joint,
current and/or potential transformer instal-
lation, shutter operation, switch settings,
control wiring connections, electrical clear-
ances and a host of other quality checks.

A functional elactrical test is parformed on
each assembly to verify electrical operation
followed by 80 hertz dielectric withstand
tests to check the insulation of primary
conductors and control circuitry. The as-
semblies ara then completely finished to
customer requirements. Each assembly Is
thoroughly inspected prior to release for
delivery to the customar.

Qur Quality Assurance Program recognizes
that quality can not be inspected into a
product. What we can do is see that the
inherant quality designed and built into
every DHP assembly comes through to our
customers. And that’s the way it will always
be with Westinghouse Metal Clad
Switchgear.
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