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¢ Compact contactor for
400-ampere applications

e Extra wiring room

¢ Internal bussing

® Overall space savings

¢ All wiring aceessible
from front

e All current-carrying
parts made of copper

o Easy to inspect

® Several exclusive
features, including
blown fuse indication

e Self-contained control
transformer

# Adapts easily to changing
motor needs

. Serles T8SOVAG Medium Voltage Motor Starters
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Series 7850VAC Medium-Voltage Vacuum Motor Starters

A new answer to some old problems

You always wished someone would pack more starter in
less space. Or that someone would design some real inno-
vations that would make a starter truly flexible. Well, BBG
has done it with the new 7850VAC-a high-voltage, high-
current motor starter that complements BBC’s distinguished
line of switchgear products.

The 7850VAC is not just an ordinary high-voltage starter.
It's one that takes advantage of the well-known expertise
of BBC in medium voltage.

Mix and Match

In step with the trend to ever higher voltages and larger
motors, BBChas applied the latest advances in insulating
materials to come up with a rugged, compact NEMAH3
Class E1 and E2 motor starter designed for 400 atperss,
fusible for up to 6900 volts—and does it in five different
modular enclosures. It's a design, in other wordsythat
simplifies the whole approach to high-voltage fnoter
control.

When you use it at 400 axapetes, you get the Size of atra-
ditional 200-ampere starter-but you alse getumore wiring
room than usual. Switchingfrom one niotorhersepower to
another? Simply change fuses apd beater coils. When
changing from 2300 to 4160 volts simply change fuse clip
spacing and fuses, re-coordinate averloadsand change CPT.

Flexibility? It’s all here. Floor orwall mounting. As many

as three starter modules inthe floor-mounted versions. In
the past, you usually had tofuse starters end enclosures
from the limited selection traditionally offered; then modify
yourinstallation0 use what was available. With the Series
7850 that'’s alldbeenchanged. You can now tell BBC what
you need and wewill select from our very broad. flexible
line of enclosures —and#till the one basic starter—to come
up with the equipment to mest your needs, whatever they
are. Onrare occasions, slight modifications of our standards
will be in ordergbut they can be handled very simply. No
need for you to change your system or layout to use the
Series 7850.

Abasiemodule is 29 inches wide by 30 inches high by 29
inchesdeep. Low-voltage compartments are integral on the
side, or can be integrated into a two-high stack. Maximum
beight, no matter what the combination, is always 912
inches with the floor sill—and that includes room for inter-
nal bussing and wiring.

With the operating handle mounted on the enclosure, plus
other design features, you can install a starter for 400 Am-

-+ "Schentiatic Diagfafm . 2
: Suggested spsclﬁ

lfju re service simplyby plugging it in and adding whatever
ses you needs

Anothef BBC exg¢lusive is its use of Class 1C wiring method
for high voltage. With three 30-inch modules you can have
two, starters,in the lower modules and use the top as pull
space—with abarrier above the starters. BBC will pre-wire
theyloadywiring to the top module; you simply bring in
younload connections to the top. (This approach requires
both ling’and load stab aperture shutters.) No need to re-
move the starter to do any wiring. This type of arrangement
is especially useful wheninstallingthe enclosures against
a)Wall or for easy installation of stress cones.

The Series 7850, a mix-and-match concept at its best, uses

a Class E1 contactor even though fusing is included. The
unit meets NEMA requirements for interrupting capability

of 50 MVA. But you can also get it with 200 or 350 MVA
fuses. BBC is serious when it speaks of ruggedness.

And the starter incorporates some industry exclusives, such
as the TRIGGER® bar for anti-single phasing; a visual ON/
OFF indicator. (The DC used in the starting circuit is avail-
able from a rectifier that is an integral part of the starter.)

Is the 7850VAC really a revolutionary idea in starters?
Follow us through the next few pages. Then judge for
yourself.
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Starting the big ones

The 7850VAC motor starter represents a new concept in
motor control. And it targeted at those industries that have
besn among the first to take on higher voltages and larger
motorxs. , . industries like chemical processing, paper man-
ufacture, steel production, water treatment, mining, rubber
making, construction. It’s aimed at all types of installations
where motors turn large pumps, compressors, fans and
other devices that run a long time between starts.

Operating at 2200 through 6900 volts, 50-60 Hertz, the start-
er combines a sturdy, high-performance NEMA Class E1
contactor with the capabilities of a NEMA Class H3 starter.
It an industry first that means you get a rugged contactor,
designed for higher-than-needed performance, in a fused
starter.

It doesnt stop there. The starters are matched to a NEMA
Size H3 controller and contactor, which makes them suit4
able for H2 and H3 service (200 and 400 amperes).

The result: a compact, tough, lightweight controiler fox
400-ampere service in a 200-ampere enclosure~yet stilk
generous room for 400-ampere wiring. If your motorhofSe-
power needs change, the 7850VAC changes right@long with
them. All you do is switch fuses and heater coils. As a
bonus, a single design throughout translates into, fewer
spares, less inventory.

Choice of many enclosures

Five enclosures (four floor standifig, one wall-mounted)
accommodate virtually any startercombination. And they
doitin Jess space than comparable starters now available.

The standard module 1829 inc¢hes/wide, 29 inches deep
and 30 inches high—thougha45inch high version is avail-
able if needed. When assembledinto a finished enclosure
with side panels,the depthof the overall assembly is 36
inches.

The unusually low 30-inch height is only the beginning.
Width has been shaved, too—to 29 inches. And, if space is
atareal premium, and only one starter is needed, youcan
use the wall-mounted enclosure. You get the same flexibil.
ity, of course!

Yoti)can'stack floor-mounted starters two or three high.
Low-voltage controls can mount across the enclosure in
18-ineh+high by 29-inch-wide compartments. Or they can
beattached alongside the enclosure, adding 7 to 11 inches
in overall width. You can stack three 400-ampere starters
in one enclosure. If small width is vital, stack two starters
and two low-voltage compartments. If not, put the low-

 voltage compartments alongside and get an extra starterin
' the same 91%-inch height.

Types of 78S0VAC Series, Medium-Voltage
Motor Starters

‘Saulreel Cage

Full voiags (nonteversing)
' Fuiloliage (reversing) * © .
' ReducadVoitage primary feactor (non-reversing)
Radduced voltags autoiransformer (nan-reyersirig)
Full vohtage :mechantcall_y‘,laicl\od cpntgdtor {non-teversing) -

Synchrofipus L
Fitivaltage (non-reversing)
Full voltage brushiéss (non-raveraing)
““Roduced voitege primary reaclor (non-teveraing)
_ Reducéd voltagé, ‘aittotranshormer (nan-reversing)
‘Fusad or non-used load-préek awilch

Note: For wound-rotor motors, contact the factory for detalls,

Maximum Ratings, NEMA Class E2

Ratings 50 or 60 Hz 500180 Kz
Squircel Cage Motor HP 1750 MP 3000 HP
‘Bynchronous Motor HP 2000 HP 3500 HP
(10PF) .
Interrupting Ratinga (Sym.) 200 MVA 400 MVA
Bagic impulse Level Rating 60 hV 60 KV




Nov.18. 2004 7:37AM  ACE Cogeneration No.1123 P. 6

The latest insulating materials and a number of design in-

novations meke the 7850VAC the most compact, yetrugged, The bus fits inside

400 ampere starter ever built.
No need for added enclosure height

There’s no additional compartment along the top of the
7850 enclosure to house bus. It all fits snugly inside—in
any one of three locations in the rear. The main bus, braced
for 55,000 AIC, is at the rear of the enclosure. Again therg's
0o increase in enclosure siz¢. When BBC says maximum
enclosure height 91%2 inches, it's exactly that. Horizontal
bus israted for 1200 or 2400 amperes—and its all copper,
silver plated. :

Roem t0 maneuver

Field'changes a snap

Compress a starter into a more compact unit, and the im-
' wediateeffect is to create more room for hand tools, elbows
. and fingers. That's what BBC has done in designing its 7850
Series starter from the ground up. Notice the room available
for a 400-ampere starter. Then imagine what it would be if
you were using it for 200-empere service with smallex cable
diameters.
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Built-in
protection

for maximum ¢
safety

Starter and motor
protection provided with
blown fuse protegtion

With the'7850VAC starter, one
blown fusewon® do you in. You get
this @xclusive: the TRIGGER® bax,
which gives better protection
against damage from single phasing
than separate anti-single phasing
relays. When a fuse blows, the
TRIGGER pops out the bottom of
the blown fuse, moves abar down,
and opens all three phases.
Conventional triggers do exist, of
course, but just as indicators that
show which fuse has blown. No
one elsehas the bar to simplify and
increase reliability of anti-single
phasing protection.

v

Small, light,
easy e handie

Expansion ¢26y, 108

Newer insulating materials and’design innovations
mean more compactness inia high=amperage design. They
also slice excess wéight and reduce bulkiness to ease
installation.

Compact starter enclosutes offer yet another benefit, Since
they take up less room, it's easy toinstall a 91¥z-inch cubicle
with only one starter—or two—leaving space for future ex-
pansion. When you‘grow, it’s a simple matter to mount
current transformers, a low-voltage control panel, and
necessdty,door equipment. (The drawout mechanism and
line terminal shutter assembly are already in place.) The
contactorand fuse assembly can simply be lifted into place,
and Youre ready to go.
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Foolproof Interlock

You can® get in with high veltage on

The interlock system of the 7850VAC starter is safety—
simplicity - personified. Nothing happens when you try to
move the flange-mounted handle down with one hand
without depressing the release button with the other. When
both hands are safely in place, mooving the handle down
draws out the contactor and fuse asserobly, automatically
disconnecting both line and load connections and
electrically isolating the starter. Try to move the han@leup
with the door open: it won't budge. When—and onlypwhen-—
the dooris shut properly, raising the handle re.efigagesithe
contactor and fuse assembly with the line and load:

Putanother way, the interlock system is ageries of “cants.”
You can't withdraw an energized high-veltage unit because
the interlock rotates with it, mechanigally mating with the
track bracket to lock it in place. Youcan'tglose the contactor
unless it’s positively engaged with the line'stabs. You can't
opex the compartment door unless high voltage discon-
nects correctly. You can't closerthe inteflock with the door
open.

A hidden defeaterdqmechamism requires removal of a large
diameter screw togive decess to the actual defeater screw,
which is of smaller diametér.

Allof the interlock protection is made even more effective
with a new disconnect arrangement now available. The

No.1123 P. 8

disconnect is an integral part of the starter, not a separate
unitor attachment. When the isolating switch handle is
moved, three things happen: the line connections are shut-
tered closed; the starter is automatically grounded; and the
primary of the control transformer is opened. With the dis-
connect an integral part of the starter, all of these functions,
together with the basic disconnect functions, provide com-
pletely positive isolation and interlocking, electrically and
mechanically.

Going one step further, in texms of safety, the enclosure
isolates control wiring from high-voltage cables. On all
floor-mounted enclosures, separation is made positive by
the design of the Series 7850 line. Enclosures with separate
doors are available to give access ta the two separate com-
partments—the starter module and the control wiring com-
partment. On wall-mounted enclosures, there's aremovable
barrier inside the single door—to separate the high and low
voltages. This latter type of separation is also available in
floor-mounted enclosures. All contro] wiring is up front,
motor connections are in the rear, but axe front accessible.

In the control compartment, two N/Q and two N/C contacts
are standaxd for any use desired. Also standard is undervolt-
age protection that requires manual resetting waless a time-
delay device is specified.



Nov.18. 2004 7:40AM  ACE Cogeneration No.1123 P. ¢

Simple drawout—
rugged, too

Safe, fast, =asy to test

The totally self-contained drawout mechanism keeps all
wheels and moving parts right in the enclosure. Wheels in
the enclosure instead of on the contactor and fuse assembly
mean you get a lighter assembly—and no frustrations from
bent wheels when you'rein a hurry to get iffand out of the
compartment. Convenient handlesymake,itfeasy to move
the unit. And when it moves, it glides,easilysto the front
end of the enclosure for maximum ageessibility. The starter
assembly automatically latches inlthe TEST position when
drawing it out. To move it either’in‘or gut from the test
position, a manual release leverymust’be operated.

In testing, there no needyto rémove the control cable or
connect separate test leads. The Series 7850 starter comes
with a built-in test switching circuit (standard) that by-
passes the controldtansformer secondary, allowing the user
to apply 110V AGforchecking the unit in the test position,
A safety limit switch prevents energizing the control circuit
with the test'switeh in the ON position.

Shutting out e I |

!.

unwary fingers

iine terminals hidden by safety shutter

With the contactor in place. its stabs connect it through
the rear compartment wall to the line terminals. With the
contactor disengaged, the rear-wall apertures could expose
the fingers of an unsuspecting electrician to high voltage.
They could. But they won'. Sliding shutters coverthe line
terminals when you activate the drawout mechanisi
Whenre-inserting the contactor, the shuttérrisestpaccept
contactor stabs and re-engage the terminals behind the
insulating wall. (One available option istshuttersfor the
load connection.)

{zoing from
2300 to 4160 veits

Zasy as 1-2-3

That'sright. All you do is move the fuse clipsand change
fuses, overloads and CPT. The starter sits still—no wiring
changes, the same ampere rating, no cumbersome replace-
ment of one Wnit with another. One size starter fits all, And
fuses are isolated by removable barriers, siroplifying re-
placement.

BBC calls it design flexibility. You'll probably call it a God-
send. Particularly if your motor needs change from time to

ltimila .».or if youve surveyed your spare parts inventory
ately. '
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Control starter from
one panel

No need to open door to reset

The low-voltage compartment houses all the meters and
pushbuttons necessary for starter operation. One handy
extra: the overload relay can be reset without opening the
compartment door. Another: in addition to the connected/
disconnected indication on the door handle, an indicator
to the lower left of the starter compartment door shows
whether the contactor is energized. It's a mechanical device
positioned by the contactor magnet. You can tell whether
the contactor is open or closed at a glance.

Control
wiring
segregated

Intheenclosure shown here, the side-mounted low-voltage
compartments, each with its own door, contain all neces-
sarpconirol wire hamesses and ambient-compensated over-
load relays for their respsctive starters.

Overload protection never varies—even after repeated clos-
ings.But, if desired, magnetic type or switchboard overcur-
rent relays and ground fault relays are optional features.

}-“;“T:.

e

Built to last

Welded construction, removable barriers

Series 7850 is built to take abuse. Rugged, heavy gage steel
and welded modular construction make the difference.

Enclosures meet the requirements of NEMA 1 service—and
optional NEMA types 3 and 12 are available for various
environments.

Removable barriers isolate accessible power and control
fuses, simplifying fuse and contact changes.

Heat buildup poses no hardship either. Starter module
doors and the horizontal separations have ventilation open-
ingsto dissipate heat. Alsoa louvre at the top of the enclo-
sure means even better heat dissipation. The louvrs is
shielded from dust and moisture enteringthe startermod-
ule from above. '

Durable enclosure finish

Finish, too, stands up to long use. The ANSI-61 gray color
goesonelectrostatically in polyesterdry powderform. It’s
then cured at 425°F, When ready for shipment, the finish
meets a 500-hour salt spray test. Even indoor equipment
receives a finish that is usable in outdoor service,
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Enclosure V1 30 15 0 90 30 u
1 space
module
available 45"
3" 30 l 30"
I | 1
" 4
i g T
Enclosure V2 ? 2Enciosurs VS 2
1 space module Enclosura V3 Enclosure V4 3'space modules
available 2 space modules 2 gpace modulés availghle
avsilable available
v
7850VAC Medium Voltage Starters
Types, Available Horsepowers, Standard Components
SQUIRREL CAGE
- Muimum . - : Spacey| Maximum : Space
Horsepower | - Standard Componeats Nodules Horgepower . _ Gtandard Components -\ Modules.
FNVR Full Voltage Non-Beversing 7" 17| RVPRNR Reduced Voitage Primary Reactor Non-Reversing'
2200-2400V | 4000-4800V . 28002400V | 4000:4800V
. : 1—400A, S0MVA, 3-pal&drawout 2—400A, G0MVA, 3-pole drawoit
- contacior contactora
3~Power Current LimitingFusep 3~CurrentLimifing Fuses
1—Anti-Singla Phase Proteotlon b] —Aml-Slng:e Phase Protection
1-1KVA Control Transtormer with 100 100 1—Primary Reactor with
700 700 2primary and 1.88condary. 200 200 50, 65?90% voltagetaps
1000 1000 current limifing fuses 400 400 1—Automatic Transfer Relay
1250 1250 1—Master Contiol Aelay 1 700 700 1 — Control Transformer with
1500 1500 gzgo&auc 1000 1000 2 primary and 1.secondaty
2500 1~8tar/Stop Pushbuttan . 1250 1260 current limiting fuses 3
3—Ambiant,Compensated Thermal . 1500 1500 1—Master Control Relay
Overload Retays 1750 ZNO 8 2NC
(extarnalresat) 2000 1—3art/Stop Bushbutton
3=CurrentTransformers’ 2250 3—Ambient Compensated
1—Test Switehi& Circuit 2500 Thn:fmal IOvm'load Aeolays
- - external reset
FVA Full Voitage Reversing® - 3- m::'trgnﬁrsnafgrmara‘
g - = i il
2200-2400V | 4000-4800Y , . : ! witeh & Glrcuft
2. 4004, 50MVA, 3-pole drawout ﬁVATNR ﬂMum Voltage Au\otransfor@or Non-Reversing?
contactors, machanicaily 2200-2400V | 4000-4800V
intérlocked : - :
3—Pawer Current Limwn? Fuses 2—400A, 50MVA, 3-pale drawout
1~Anti-Single Phaga Protaction contactors ' .
1=1KVA Cantral Transfotmer with 1—400A, 50MVA, 2-pole drawout
700 700 2 primary and 1 secondary contactors
1000 1000 ourrent limiting fuzes 3—Power Clirrent Limiting Fuses
1250 1260 1—MasterGontral Ralay 24 100 100 1—Ant-Single Phase Protaction
1500 1500 2NO&2NC) . . 200 200 { —Autotransformar, 50,
' 2500 1—Start/Stop Fushbutton _ - 400 400 65% BO%VOltagewgs
3—Ambiant Compensated Thermal 700 700 1-Auomatic Transfer Relay
Overioad Rel 1000 1000 1—Control Tranaformar with
{externalresat 1250 1250 2 primary and 1 secandary 4
3—Current Transformers 1600 1500 ourrentiimiting fuses
4 1~TostSwich & Clrguit - ;_Sgg 1— r\gﬁ%e; gztgrnl Relay
Standard CTs suitable for standard overcurrent protection and ene panel '?pe - 2250 1~ Start/Sto| P)ushbutton _
ammeter; for non-standard, substitute with instrument type CT modification No. 6. 3—Ambient Compengated

¢Selact enclosure from page 10.
$Consult factory for arrangement.

+Space modules indicated must be available in one vertical section.
Consuit faetarv for RONO valt startar.

" 2500

Tharmal Overloa Helays * .
(extarnal réset) .
3--Gurrent Transformers'

| 1~TostSwheha Circui

.\"
4
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90" 15" 90"
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Enclosure vt 3 157 %0 %0 30
1 space i
module . -
available T 45"
30" 30" l 30"
F 1 t]'-" X% BE
Enclosure V2 2 2 29 Enclosure Vs 2
1 space module Enclosure V3 Enclosure V4 3'space modules
avallable 2 space modules 2 space modules avaljable
available avalfable
1)
7850VAC Medium Voltage Starfers
Types, Available Horsepowers, Standard Components
SQUIRREL CAGE
 Maximum co [ space Maximuin’ ' 8pace
. Horsapower ° | Standard Components ' Modulod Horsspower .Stand.ard meponents - ‘Modules
FNVR Full Voltage Non-Reversing’ ' RVPRNA Reduced Voltage Primary Reactor Non-Reversing:
2200-2400V | 4000-4800V - " 5200-2400V | 4000-4800V '
. 1—400A, 50 MVA, 3-poladrawout " 2.~400A, 50MVA, 3-pole drawout
contactor contactore
3—pPower Current LUimiting Fuses 3—Cuarrent Limiting Fuses
1—~Ant+-Single Phase Pmotaction 1-Anti-Singte Phase Protection
1 —=1KVA Control Transformer with 100 100 . 1—Primary Reactor with
700 700 2primaryand 1sécondary 200 200 50, 65& 80% voltage tapa
1000 1000 current |mitlng fusas 400 400 - | 1—Aujomatic Transfer Relay
1250 1260 1—Mastar ControlRelay 1 700 700 1-—Control Transformer with
1500 1500 2NO &2NC 1000 1000 2primary and 1 secandary
2500 1=Start/Stop Pughbuttan 1250 1250 current limiting fuses 3
3—Ambiant Compensated Thermal 1500 1600 1—Master Control Relay
Overioad Rela 1760 2NQ & 2NC)
externalfese 2000 1—Start/Stop Bushbutton
3=CurrentTransformers* 2250 3—Amblent Compensated
1—Test Switch& Circuit 2500 Thermal Overload Relays
- - external reset)
FVR Full Voitage Reversing’ :13— rrgntjrransfg.rme{s‘ :
22002400V o4800v. | _ ‘ . ‘ —Teet Switch & Gireuit
5. ‘OOQ ,G?OMVA, 3;?0,? dlrlawout RVATNR Raduced Voltagie Autotranaformer Non-Reversing?®
contaciors, mechanical § .
interlocked y 2200-2400V | A000-4800V
3—Powet Curvent Limiting Fuses 2—400A, S0MVA, 3-pole drawout
1~Ant-Single Phase Protection contactors S
1 —1KVA Control Transformer with . 1 —400A, S0MVA, 2-pole drawout
700 700 2primary and 1 secondary contactors
1000 1000 ourrentlimiting fuses 3—Power Current Limiting Fuses
1250 9250 1—Mastsr Gontrol Relay 2¢ 100 100 1—Antl-Single Phass Protaction
1500 1500 gZNO & zN(F:‘)u 200 200 1—Autotranafermer, 50,
-2600 1— Start/St ghbutton 400 400 65 & B0% vohagetaps
3—Ambient Compensated Thermal 700 700 1—Automatic Transfer Relay
Overioad Relays 1000 1000 . 1 —Control Traneformer with
external reset) 1250 1250 . 2primary and 1 secondary 4
3—Curment Transformers 1500 1500 current lfmiing fuses
. 1—Tost Switch & Clrcult 1760 t—Mastey Control Relay
- 2000 2NO & 2NC)
Sfandard CTs sultabio for standard overcurrent protection and one panel type 2250 1~ Start/Stop Pushbutton
ammeter; for non-standard, substitute with instrument type GT modification No. 6. 2500 3—Ambient Compensated
2$elect enclosure from page 10, o Thermal Overload Relays
(externgl reget) - -

*Consult factory for arrangemant.

‘Space modules indiceted must be availsble in ons verlical $action.

Consult factory for 6800 volt

atartera.

\| 3—CurrentTrenaforters’

1=~TestSwitch & Clrcult
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Madificas
tion No.

Item Daaeription

Modifice Modifica
tlon No. Hem Deecription tian No. Hftem Description
CONTROL CIRCUIT ~18 | Wire Markers
MODIFICATIONS Per Squirrel Cage
Centrol Trahsformert, Starer
Spacs Heaters, ete. -1 Par Syn¢hronous
1KVA (2400V/120V or Starter
4180V/120V or 4800V/ Gontactor Conirol Cireuit
120V) Control Transformer Contacts 2NO & 2NC
500VA Extra capacity (standard)
availabig for cusiomer use 20 | Additional Auxillary
{standard) Contacts
o NO or NC Maximum of
-1 1000VA Extra Capacity 12 availabie for
-2 110V/220V Cantrol Trans. cUstomer use
far Motor Spacs Heater ~21 | Thyrlte or Reslstor used
-3 Cabinet §pace Heater ag Load-Sensing Device
(150 watte) wired to . for Air Conditioners
Normally Closed Contact ~22 | Mechanically Latched
~4 | Cablnet Space Heater Gontrol Relay
(150 watie) with manual (4-Pole Maximum)
*ON-OFF" Switch ~23 | Pngumatic Timer
—24 { Motor Driven Timer
=5 Cabinet Space Heater g
150 watta) with —26 lr;amlmpleh Sequonog,
Thermal Switch for w3y
temperaturs regulation Protective Ratays
- Ambiemt Compensated
Gurrent Tranetormere Thermal Overload Retay
3-cumert Traneformere —3 Pol (with Standard
sulable only for a pane! Cuttent Transformers)
type Ammeter and (standard)
Thermal Overioad Relays —~26 | N.O.Contacton Overload

' -(standard) Relay (not avafiable an

-6 Substitute Instrument magnetic overloads)
Type—Curment Trane- —27 | Magnetio Overioad Relay
former for Standard —28 | Locked Rotor OL (Stdlfed

-7 Current Traneformara— Protection)’
Instrument Type =20 | Time Delay Undervoltage

{1) 400/S Meximum Circult
(2) BOO/S Maxitnum —20A | Undefvoltage and
(3) 1200/6 Maximym Overvoltags Relay
-8 Curiant Translormer -80 UnderCurrent Relay
Surgs Frotection <31 41" Ground Faiilt Protection
. for Grounded System
Mnfnl Transformers inviking Panut type
Petential Trensformer- G:T. and Pliot Light
Instrument Type mounted on doaf. Will
—9 (1} 2200-2400V 1 In Standard Starter
60 Cycles Smgy:a:t:al or
10 (2) 4000-4800V seell
80 Cyclee —32 | Reverse Phage—Phase

-1 Oraw-outMechanlem for Failure Relay’

Aach Potemial Trans- -33 Phase Balance Current
former Aelay’

12 Potental Circult Cabling —3& { Dmerential Cutrent
(Thia le required when, Relay’
one 8etot P.T. 5 is used Ternperature Relay for
for more thafone Operatlon from
etarter) —35 | (1) 100NM Resislor

Tempevature
Miscellansous(Setety ] Dateclors (RTD)
Interlocke, esc.) —36 | (2) Thermistor Unit(s)

—13 | Circuit Breaker Mounting and

substitute fofLow Wiring onty.
Voltage ControfFuse (Guardistor, Motor
=12 | Additional Circutt- _ Guard, etc.)
Brsaker 2-Pole =97 | BwikchboardType
120/240VAGA AC for Ovrovrrent Relay
.| Control Cireunt ' :

#=15 |\, Contro! Clrcult Cabling, P'.m ngwcss
Including 120V Disoon- ~28 ' | Stat-Stop Pushbutton
nect Switch. (This is | (etandand)
?m:;’m:? sm"d -2 Hang-oH-auto Selactor
abtained from separate Switch (standand)
souroa, rather then —40 | Indicating Light

togrl et (8pocitycolor

—18 | Extra Control Wires— -4 Pl‘j;:“m Test Indicating
Connacted to Terminal . : o
Strip —42 | Other Push Button Units

=17 | Door Operated inferiock o E

—43

~44

wd§

~47
—48

—49

~50

—s3

—54
—55

~56

60
~62
—83
_46‘

85

Maintainsd Contact
Pushbutton

POWER CIRCUIT
MODIFICATIONS
Power Bus-Silver Plated
(Copper)
1200A
2400A,
Ground Bus-Sitver Plateds
(Coppes)
Yax A"

Insulation for Power Bus
Prepared Spacefor futura
mounting of full votage,

NONTRYBISNG Starter

Pothead (one 3 phase
unit or 3 single phase
unts) G & Wlype NT or
TRA. (Qive cable alze
with order)

Power Factor corrective
Capacliore—3 phasp
withtuges
KVAR

25
50
75
100
125
150
200
280

Surge Capacitor— -

Jphase
(1) 2200-2400 Vohs
(2) 4000-4160 Voits
(3) 4600-4800 Volte

Distribution Type
Lightning Arestors,
3phase

(1) 3000 Volte
{2) 800D Voita

Statlon Type Lightning

Arrestors—3 phase
(1) 3000 Voits
(2) 6000 Yotts

METERING EQUIPMENT

{MOUNTED)

AC Ammeter—Pane) Type

AC Ammeter—
Switchbdard Type
(180° or 260° Soale)

Recording Type AC
Ammetsr’

Ammater Trenster Switch

AC Volimeter—
Panel Type

AC Voltmeter— -
Switchboard Type
(1607 or 250" Scale)

Recording Yyps AC
Voltmetar

DC Witmeter

Volimeter Transfer
Swicht

Cdmbination Ammeter &
Voltmeter Transter’
Switch®

Watthour Meter

" (DrowoutType)’

WatthourMeterwith
DOemand Reglister”

: Watimeter’

Recording Type
Waltmeter” -

oo
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—T4

-8

-77
~78

—80

=
-e2
-83

-89
-80

-8

=92

«75 .

-1y

Vamuta" L
. | powarEaciorMetsr .
70 | Frequency Meder, .
71" | Etipeed Time Meter
| OpegtionCounter
73 | TastBlocks -

oy 4pdle

1'-'18) ePole

(3) . 8Pole

{8 10Pale

"NEMA 1 Eniclosure?

| eNiosuns

" MODIFIZATIONS -
" Baghteddoorator
| NEMA1 encloaure

Gasketed door for

. Wal Mount &r.

Steel bottomi plate for
NEMA'1 encioaure

| NEMA12 Enclosure -

NEMA 3 (Non walk-in
. enclosura)
NEMAS (Walkn

- ‘enolosure)

Windgw in door of
NEMA 8 énclosure
Key Interiack (Kirk-Key)
NEMA 1Top Hat
NEMA 3 Top Hat

Throat Corhection 36°
longmax. —

(1) 1200ANEMA 1
(2) Y200ANEMA 3
(3)2400A NEMA 1
(4) 2400ANEMA3
Incoming Line Swtion-
(24" wida vertioal
section) 914" high

TRANSITION SECTIONS
(NEMA1)
24" vlde, 36" deep,
9% high
1200A
2400A

SYNCHRONOUS
MOTOR STARTER
MODIFICATIONS:
Equipment for Fiejd
Excitation

Motor Field Reststor o
Rheoatal If an &xisting
source is siipplying
direct cufrent at a fixed
voltaga, adjustment of
the figkt gxcltaton can,
be mede by Means of 3
realator (with agjustable
taps) or & theostat in
86ria8 with the field

(1) 1.0KW

(2) 1.56W

(3) 2.0KW

(4) 3.0KW

(5} 5.0 KW

(6) 7.5KW

(7)10.0 KW

(8) 15.0kW

(8) 20.0 KW

Static Exoiter

Conelating of 3 phase
fuged transformer, sill-
con rectfigrs and eurge
protective devics con-
nactedto the iaadside
of contactor,

ACE Cogeneration

Modifica:

tion Ne.

- -0
: —B4
—‘;95 .

~100
]

—102

Yo i emvir .
" | paokaige provides ac'to .
.| ¢ power conversion,
- [+ required for IndMdual
synohronous motpr tield

exchiation. No flsld

‘| theostat or reelators .

riqulréd gince valtage
- adfustment can be
mada b Btatic excitar.

taps. Inpist: 2300/4160
voits, 3'phase, 60 Hz,
Output: 126 ot 260V PG

" () NEMASt201
* {2)NEMASizo2
CabangtoFeedmore
thanone—Synchronous
Motor Fleid troma
Single Source
(1}2%0amp2wire per
seclion
(2) 500 amp 2 wireper
“section
{3) Fused Disconnact
Switchwith Dis-
charge Clrouit
(requiredforeach
Btarter connacted
fo eeparate d¢
excitationsourcea)
Exeiterﬁield Rheostat
Iaseparate motor
penérator (MiG) oatla)
uged to supplythe
motorfisldexcitation,
the exvitertield rheo-
atatisusedtoadust
the genaraior vottage,
Rhegstatis mounted in
doorof starter.
(1) Britting onlyfar
customer'srhaostat
(2) Mounting and
wirlng ofcustomer’
rhaostat
(3) Rhaostatsupplisd,
mounted &wired

ReiayaforSynahronous
Motors
Fiekd Lose Relay
PullQut Felay
ACGESSORYAND
SPARES
Parts Kitformaking
emptycompartment
suitableforfield mount-
ing a full voltage
non-reversing etarter
Spavra Cortactor
Assemblyconglsting of
{1) 3-pole contactor
with2NO end NG
AuxiliaryContacts
(2) Power Fuse Clipe
(less fuses)
(3) Reotifierfordccoll
power
(4) Internal wiring

Spare Fuses®
Fortable Lift Devicg
1 KVA Gonttol

Transformer 240007120 or
4160/120V or 4800M20V

transformer by chenging

No. 1123 P. 14

‘Requlres Instrument Type CTs, Modification No. 6.
*Requires Instrument Type Pta (2), Modification 9 or 10.
3Selact deslred NEMA 1 Enclosure from Page 10.
Consult tactory for 8800 Vialt Applications.

*Contact factory.

*Consult factory for fuse sizing.

"Requires instrument Type CTs, Modification No. 6 or 7.
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SCHEMATIC DIAGRAM

DRAWDUT CONTACTOR

e ——— . —
::I \} MAIN FLBES .g‘
(' -
TO A.C. =2 Y T2
suppLy O A —Cm = -
b T3 -
O= 7 r- -
Fo-3 .
M Fo-el] &Y
e
* - SEE MOTE #2 SHUTTER (umum\u ~ —_ -
CONTACTOR T0 FRAVE TNTERLDCK smeu 570 Hi W

HANDLE INTERLOCK SWITCH.

WFWERBV?

e {D—sﬁ—g

120v A.C.
SOURCE

NOTES
10 ALLALCV, GROUND WIRES TQ BE #12GA.
JHHN GREEN STRANDED:
43, SHOWN WITH HANDLE IN "CONN,” POSITION.
31 ALL CONTROL WIRING TO BE #I4GA,
P THHN STRANDED.
4 ALL CONTRDL WIRES IDENTIFIED AT BOTH
ENDS WITH SLIP ON PLASTIC MARKERS.

O - OENOTES TERMINAL ON DRAWOUT CONTACTOR,

s - B Er
N

- R
4 /u\
M S’

CRI

AUXILIARY CONTACTS
(TRANSFER WHEN)YM*
15 D€RGIZER)

3 &

cR2

\ANTI-SINGLE PHASING SWITCH

r

|

i

{

l

|

1

|

| 6
| RECTIFIER &
| LOGIC CKT. oxe
!

|

|

|

]

L

M
12 PIN DRAWOUT CONTACTOR

SCHEMATIC DIAGRAM 5000 VOLT STARTER

S. - DENOTES TERMINAL IN CONTROL COMPARTMENT.
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Suggested Specifications
for BBC Series 7850VAC

General

These specifications cover NEMA Class E2 high-voltage
contro} for volt, phase,
cycle motors as follows:

Controller No. 1:

(Full-voltage) (reduced voltage)

(non-reversing) (reversing) controller for (squirrel-cage in-
duction) (wound-rotorinduction) (synchronous) (brushless
synchronous) motorrated ___ hp.

Controller No. 2, Etc.
(Describe As Abhove)

Controller(s) shall be fused-type employing current-limit-
ing powerfusesand shallhavean interrupting capacity of
(200MVA symmetrical at 2300 volts) (350 MVA symmetri.
cal at 4500 volts). Line contactors shall be vacuum interup-
ter with rating of 400 amp, 5000 volts, and interrupting
capacity of 50 MVA, 3 phase, symmetrical. Controller(s)
shallbe (ina line-up of NEMA type enclosures
with common 3 phase amp, A-C power bus)
(infree-standingindividual NEMAtype _______enclo-
sure(s) having incoming power terminal board). Squirrel
cage non-reversing controllers shall be contained ir
(1-high) (2-high) (3-high) modulax type enclosures.

Enclosures shall be constructed so the incoming lineds
barriered off after installation, and motor cables car\be
installed later without exposing personnél to high voltage.
Enclosures shall be built with separate low-veltage and
high-voltage compartments. The compartments'shall be
arranged and barriered so that the low=voltagecompartment
can be entered with controller energized'without exposure
of personnel to high voltage.

Each controller shall be isolated by"an externally opet-
ated mechanism. The primary and secondary of the control
power transformer shallbe opened by the isolating device.
Interlocks shall be providedito prevent (1) inadvertent op-
eration of the isolating mechanism underload, (2) opening
of the high-voltage compartent before the controller is
isolated, (3) closing'of liné contactor while door is open,
and (4) racking the contactor into the engaged position
while the contactor is energized from a separate (test)
source. Ambient-compensated thermal-overload relays
shall be provided in three phases. Anti-single phasing
shall be provided should any of the power fuses blow. An
indicationeither direct or by a mechanical indicator,
shallibe _provided to show main contactor position, i.6.,
open or closed. Power fuses shall be mounted so that they
cam,be tested or removed easily.

Line contactor shall be draw-out type. Line bus shall
be automatically shuttered when coptactor is in discon-
nected position and disconnection shall be clearly indi-
cated. Line bus shall be isolated from normally accessible
compartments.

" Control For:

Wound-Rotor Induction Motors

Secondary control for wound-rotor motors shall be fully
magnetic. It shall provide automatic ‘acceleration
through __________ starting steps with uniform torque
peaks, using a NEMA Class _am. Wgesistor.

Speed Regulation
Of Wound-Rotor Motors

The control shall pravide for continuous speed regula-
tion with —__«_ points of speed reduction with a
maximum reduction of percent from full-
load speédhat percent full-load targue.

Synchronous)Motors

DEfield control for synchronous motors shall be (magne-
tig) (static). Operation shall be fully automatic and shall
provide (a) precision angle switching to apply field at
point of maximurn flux, and (b) load-angle field removal
todisconnect the (field) (field and arvature) before the
potor pulls out of step on overload.

Protection for squirrel-cage starting winding of
synchronous motors shall be provided by graduated
ambient-compensated thermal relay.

Additional Functions

Controlpower at 120 volts shall be provided from a self-con-
tained control-power transformer in each controller. Trans-
former shall be protected by current limiting fuses.

Coatroller(s) shall provide instantaneous undervoltage
protection when momentary-contact pushbutton is used,
undervoltage release when maintained-contact switch is
used. (Pushbutton) (switch) to be (mounted on door) (re-
motely located). .

Finish

Gray ANSI-61. Provide a five stage iron phosphate cleaning
systern. A polyester dry powder is then to be applied elec-
toostatically to a minimum thickness of 1 mil and baked at
atemperature of 425 degrees.
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