














Voltages above 750 volts (up to 1500 volts) require the use of the DM line
of breakers.

The machine breakers shculd be equipped with reverse current trips
{may also have undervoltage releases and/or shunt trips) and the feeder or
c "gap" breakers should have instantaneous, (non-polarized) trips. These
may also have undervoltage release and/or shunt trips.
Westinghouse Breakers applicable to this service.

Type DR - DMD - DM-2F - DM-2R

Note: See attached sheets for the breaker parameters.
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BREAKER CHARACTERISTICS

Type DR — Semi-High Speed Breaker
1) Current Ratings
a) 2000a, 3000A, 4000A, 5000A, 6000A, 8000A, 10,000A
2) Voltage Rating

a) Nominal - 750 volts DC — Maximum - 800 volts

3) Maximum Ratings: Peak - 150,000 amperes
Short Time - 90,000 amperes
Short Circuit - 150,000 amperes

a) Per ANSI Std. ©37.14-1992 Table 11, 11A and 12
Note: That on circuits having inductances higher
than those given in the above standard the maximum
interrupting capability will be lower. The limiting
factor is the ability of the arc-chute to absorb the
circuit energy. The maximum capability of the chute
used on the DR Breaker is approximately 300 kilowatt
seconds. Where the duty may be above the stated values,
refer the application to the Homewood Plant in Pittsburgh
for evaluation.

4) Accessories
a) Trip units - overcurrent

1) Instantaneous only (100% to 200% calibration)
2) Inverse time delay. This becomes instantaneous
at about 5 times trip setting.

b) shunt trip
Cc) Undervoltage trip (release)
. d4) Reverse current trip

Note: Reverse current trip and overcurrent trip cannot
both be mounted on the same breaker as the magnetic
circuits occupy the same physical space. Alarm
contacts can be supplied for the reverse current
trip. Can be set for about 15% of the breaker rating.

e) Closing Device
1) Electric only

2) Manual closing lever is supplied for maintenance
only
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5)

£f) Auxiliary switch - 7 pole Std., 9 Pole & 11 Pole available
(2-11 pole on stationary mounted breakers)

a) Fixed

al) Open Switchboard on Glastic panel
bl) Metal Enclosed

b) Drawout
al) Metal Enclosed - truck mounted

Note: One breaker per cell either with or
without negative disconnect.

For additional information on the DR Breaker, refer to I.B.35-260.

Type DMD - Semi-High Speed Breaker

1)

2)

3)

Current Rating
a) 4000 amperes - single pole

Note: 2 poles can be operated in parallel provided
a specific bus configuration is used to insure
equal current division thru the 2 parallel poles.

Voltage Rating
a) 750 volts, 1000 volts, and 1500 volts
b) Developed Arc Voltage

1) For 750 volt service 2300 volts max.
2) For 1000 volt service 3000 volts max.
3) For 1500 volt service 5000 volts max.

Maximum current interrupting rating
a) Per ANST Std. C37.14-1992

Note that on circuits having inductances higher than
those given in the above standard the maximum
interrupting capability will be lower. The limiting
factor is the ability of the arc-chute to absorb the
circuit energy, the maximum capability of the chute

used on the DMD breaker is approximately 200 kilowatt
seconds. Where the duty may be above the stated values,
refer the application to the Homewood Works at Pittsburgh
for evaluation.
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4) Accessories
a) Trip Urnits
1) Instantaneous
2) Shunt Trip
3) Undervoltage Trip (Release)

b) Closing Device

1l) Electric only
2) Manual closing for maintenance only

c) Auxiliary Switches — 8 mechanism activated plus 4 pole
activated

5) a) Fixed

1) Floor mounting
2) Switchboard pedestal mounting

b) Drawout
1) Metal Enclosed on drawout truck
al) Single pole
bl) Single pole with negative disconnect

cl) 2 pole (without negative disconnect)

For additional information on DMD breakers refer to I.B. 32-410-1
together with the supplement for the DMD breakers.

TYPE DM-2F, DM-2R HIGH SPEED BREAKERS
1) Current Rating

a) 4000 amperes; DM-2F and DM-2R
b) 6000 amperes; DM-2F and DM-2R

2) Voltage Rating
a) 750 volts, 1000 volts and 1500 volts

3) Short-Time Rating - 75,000 amps
Short Circuit Rating - 139,000 amps
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4) Accessories
a) Trip Unit
1) Reverse Current Trip-By Bucking Bar DM-2R only.
2) Forward Current Trip-By Bucking Bar DM—-2F only.
3) Definite Value Trip Rocking Beam relay and Trip Coil.
4) Electronic trip unit with trip coil, DM-2R and
DM-2F.
Note: The electronic trip and the bucking bar
trip are polarized and will trip only on
current in a specific direction. The
rocking beam relay is not polarized.
5) Undervoltage release (inherent by de—-energizing the
holding coil).
b) Closing Device

1) Electric only
2) Manual closing for maintenance only

c) Auxiliary Switches - 8 mechanism activated plus 4-pole
activated switches.

5) Mounting
a) Fixed

1) Floor mounting
2) Pedestal mounting

b) Drawout
1) Metal enclosed on a drawout truck
al) Single pole

For additional information, refer to IL.B.32-410-1.
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Number

W N e

Letter

A.—

ed notes indicate breaker use.
Application Notes
— Machine or Cathode Breakers A, C, D, G, H J, M& O
- Feeder Breakers B, ¢, E, G, H, XK & O
- Tie Breakers B, ¢, F, G, H, L. & N

ed notes indicate breaker characteristics

The minimum current rating of the breaker shall be the two-hour
rating of the equipment. For auxiliary power supplies and main
mill drives, this shall be 125% of the full load continuous
rating. For transportation power supplies this shall be 150%
of the full load continuous rating. The one minute or ten
second rating, etc. shall be disregarded when the application
is made.

The minimum current of the utilization equipment. For a tie
breaker, it shall be the maximum continuous current that may be
transferred between busses.

The breaker shall be suitable for the maximum voltage that may be
applied to the breaker. In addition, the maximum arc-voltage that
the breaker may develop should be specified for those applications
where possible high arc voltages may damage the equipment. An
example is the application of breakers on thyristor power supplies.

The breaker should be specified on the maximum current from the
source or in the case of multiple units, the maximum reverse
current that is available for a fault within the source. With
rectifiers the first 1/2 cycle peak should be considered when semi-
high speed breakers are used to insure that the current is not
above the mechanical capability (peak rating) of the breaker.

The breaker shall be suitable for interrupting the maximum output
current of the source or sources.

The breaker shall be suitable for interrupting the maximum current
that may be transferred between busses.

The closing mechanism must be electrical but will have mechanical
means for maintenance only.

All breakers shall be equipped with a shunt trip mechanism.
Optional when undervoltage release is supplied. High speed
breakers have an inherent undervoltage release and do not have
shunt trips.
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Opticnal except for cathode breakers with reverse current trips.

On cathode breakers, the coil of the reverse current trip mechanism
and the undervoltage release shall be in series except when high
speed breakers are used.

Machine breakers, unless there are no feeders, shall trip from the
AC side thru the use of relays with time delay, and the shunt trip.
They shall be equipped with reverse current trip mechanisms (or
relays) to detect internal machine faults. No time delays shall be
used. When there are no feeders, they become equivalent to feeders
and should have instantaneous trips.

Feeder breaker should have instantaneous trips only. Time delay
trips should almost never be used as most utilization equipment is
not capable of interrupting short circuit currents. The small
contactors used to control motors, etc., can interrupt normal
overloads but their ability to interrupt short circuits is

limited. As an example, 100 ampere contactors are limited to about
1000 amperes, (10 times) higher currents may destroy or damage
them. The opening time of these contactors is about 7 to 10 cycles
(on a 60 cycle basis) where—as, the opening time of a breaker used
for this service, is 2 to 5 cycles. Therefore, a breaker, without
any intentional time delay, can open fast encugh to protect the
auxiliary equipment.

Tie breakers may be applied 3 ways.

1. Tie adjacent busses together.
2. Tie remote busses together.
3. Tie remote busses together and also be used as a feeder.

In Case 1, they may or may not be equipped with overcurrent trips.
If they are so equipped, they should have time delay to permit the
feeders to trip before the tie breaker trips so that the whole
system is not de-energized.

In Case 2, they should be equipped with time delay overcurrent trip
to protect the tie cables in case of a fault on the cable and also
permit a feeder breaker to clear if the fault is on a feeder from
the remote bus.

In Case 3, the tie breaker should have instantaneous trips only to
protect the utilization equipment.

Machine (or cathode) breakers should have reverse current trips.
For rectifiers, the reverse current trip can be a part of the

breaker.

Tie breakers are not equipped with reverse current trips unless it
is desired to feed power in one direction only.
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All breakers should be equipped with the auxiliary equipment that
is required for the proper application or safety requirements for
the specific application. These consist of auxiliary switches, cut
off switches, secondary contacts, mechanical interlocks, key
interlocks, etc. The section on breakers should be consulted for
the auxiliaries available on each breaker type.
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Figure 1 Average and Maximum
Asymmetry Factors
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TABLE 13
Preferred Ratings for Anode Circuit Breakers
(DELETED FROM THIS EDITION)

TABLE 14
Endurance Requirements for Low Voltage DC Power Circuit Breakers
and Field Discharge Circuit Breakers
(See ANSI/IEEE C37.14-199x and ANSI/IEEE C37.18-199X(R1991)

Circuit Breaker

Line Frame 8ize Electrical Hecha;icnl Between
No. (amperes) Endurance Endurance Total Servicing*

Col 1 Col 2 Col 3 Col & _Col 5§

1 600/800 1750 9700 11450 1750

2 1200 500 3200 3700 500

3 1600 500 3200 3700 500

4 2000-12000 250 1100 1350 250

*Servicing shall consist of adjusting, cleaning, lubricating, tightening, etc.

TABLE 15
Application Limitatings Relating to Repetitive Duty and Normal Ha.{ntenmce of
Low-Voltage DC Power Circuit Breakers
(See ANSI/IEEE C37.14-199x)

Circuit Breaker

Line Frame Size Betwveen r-lo-hoad Rated Continuous
No. (amperes) Servicing(1l) Mechanical(2) Current Switching(3)
Col 1l Col 2 Col 3 Col &
1 600/800 1750 9700 1750
2 1200 500 3200 500
3 1600 500 3200 | 500
&4 2000-12000 250 | 1100 250

(1) See Appendix, (A).
(2) See Appendix, (A) through (G).
(3) See Appendix, (A), (C), (D), (E), (F), (G), (H), and (J).
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