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• Compact conta.ctor tor 
4QO.-ampere applications 

• Extra wiring room 

• Internal bussing 

• Overall space savings 

• All wiring accessible 
from front 

• All current·carrying 
parts made of copper 

• Easy to inspect 

• Several exclusive 
features, including 
blown fuse indication 

• Self-contained control 
transformer 

• Adapts easily to changing 
motor needs 

. • :,.· . 
, ,, . . . . ·.�· 

' ' . , . 
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Manufacturing and office facilities, Sanford, Florida. 
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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, BBC 
bas done it with the new 7850VAC-a high-voltage, high· 
current motor starter that complements B:BC'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, BBCbas applied the latest advances in insulating 
materials to come up with a rugged, compact NEMA H3 
Class El and EZ motor starter designed for 400 amperes, 
fusible for up to 6900 volts-and does it in five different 
modular enclosures. It's a design, in other words, that 
simplifies the whole approach to high-voltage motor 
control. 

When you use it at 400 amperes, you get the size of a tra­
ditional 200-ampere starter-but you also get more wiring 
room than usual. Switching from one motor horsepower to 
another? Simply change fuses and heater coils. When 
changing from 2300 to4160 volts simply change fuse clip 
spacing and fuses, re-coordinate overloads and change CPT. 

Flexibility? It's all here. Floor or wall mounting. As many 
as three starter modules in the floor-mounted versions.ln 
the past, you usually had to use starters and enclosures 
from the limited selection traditionally offered; then modify 
your installation to use what was available. With the Series 
7850 that's all been cb1mged. You can now tell BBC what 
you need and we will select from our very broad, flexible 
line of enclosures -and still the one basic starter-to come 
up with the equipment to meet your needs, whatever they 
are. On rare occasions, slight modifications of our standards 
will be in order, but they can be handled very simply. No 
need for you to change your system or layout to use the 
Series 7850. 

A basic module is 29 inches wide by 30 inches high by 29 
inches deep. Low-voltage compartments are integral on the 
side, or can be integrated into a two-high stack. Maximum 
height, no matter what the combination, is always 91 Y2 
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· 

pere senrice simply by plugging it in and adding whatever 
fuses you need. 

Another BBC exclusive is its use of Class lC 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 a barrier above the starters. BBC will pre-wire 
the load wiring to the top module; you simply bring in 
your load connections to the top. (This approach requires 
both line and load stab aperture shutters.) No need tore­
move the starter to do any wiring. This type of arrangement 
is especially useful when installing the 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 El contactor even though fusing is included. The 
unit mee�ts 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 startel' incorporates some industry exclusives, such 
a.s the TRIGGER® bar for anti-single phasing; a visual ON I 
OFF indicator. (The DC used in the starting circuit is avail­
able from a rectlfier that is an integral part of the starter.) 

ls the 78SOVAC 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 rap.rasents a new concept in 
motor control. And it's targeted at those industries that have 
been among the first to take on higher voltages and larger 
motors ... 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 tum large pumps, compressors, fans and 
other devices that run a long time between starts. 

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

It doesn't stop thflte. The starters are matched to a NEMA 
Size H3 controller and contactor, which makes them suit­
able for H2 and H3 service {200 and 400 amperes). 

The result: a compact, tough, lightweight controller for 
400-ampere service in a ZOO-ampere enclosure-yet still 
generous room for 400-amp ere wiri.ng.lf your motor horse­
power needs change, the 7850VAC changes right along 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 standing, one wall-mounted) 
accommodate virtually any starter combination. And they 
do it in less space than comparable starters now available. 

The standard module is 29 inches wide, 29 inches deep 
and 30 inches high-though a 45 inch high ve rsion is avail­
able if needed. When assembled into a finished enclosure 
with side panels, the depth of 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 
at a real premium, and only one starter is needed, yo u can 
use the wall-mounted enclosure. You get the same flexi.bil· 
ity, of course. 

You can stack floor-mounted starters two or three high. 
Low-voltage controls can mount across the enclosure in 
Hi-inch-high by 29-inch-wide compartments. Or they can 
be attached 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 compmments. If not, put the low-

.. , . · voltage compartments alongside and ge t an extra starter in 
;y.,,,·.: ·. thesame911f2-inchh 'ght (���t�:�:.··�··· . . . . . . ' ·' . 

91 . 
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Types of 7850VAC Series Medium-Voltage 
Motor Starters 

·squirrel Cage 
· Fuli volt.BQe (nan-reY!;!tSing) . 
· Fuli· .�oH�a · {r�;�liersino) . Red�ced yr.iitage P.rtmary reactor (non-rEM!relng) · . Reduce.(! v�ltage autolransftlimer (non-reverslrig) 

F�ll voltage: meqhanlcal� .latched contactor (non·revel'&lng) 

Synohronoua . 
Full v�;�ltage (non-reversing) . 
Fvll voltige D·rushl8t;:& (t'lon-revareing) 

Reduced VoHage primary reaelor (non·rwenlinq) 
. Reduced voltage 'ainotranstormer (non-reversing) 

·Fused or n\m·fu�d IOEl<l·llr&ak·awitch 

Note: For wound-rotor motora, contact tile factory for details. 

Maximum Ratings, NEMA Class E2 

Rating& 

Squlrtel Cage Motor HP 
Synchronous Motor HP (1.0PF) . 
Interrupting Ratings (Sym.) 
Beaic lmpulee Level Rating 

2.GkV 50 cr&Oib: 
1750HP 
2000 HP 

200MVA 
601\V 

SkV 
G0or60 IU 

3000HP 
3600MP 

40DMVA 
601..V 

t 

' 

.. . • 
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The latest insulating materials and a number of design in­
novations make the 7850VAC the most compact, yet rugged, 
400 ampere starter ever built. 

Room to maneuver 

Field changes a snap 
Compress a starter into a more compact unit, and the im­
mediate efiectis to create more room for hand tools, elbows 
and fingers. That's what BBC bas done �n designing its 7850 
Series starter from the ground up. Notice the room available 
£or a 400-ampere starter. Then imagine what it would be if 
you were using itfor 200-arnpere service with smaller cable 
diameters. 

' ' . -

N o . 1123 P. 6 

l::: -·---�----.................... .;.J).. ·--�----�--·�---� ...... . �� -

The bus fits inside 
No need fo:r 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 atthe rear of the enclosure . .Again there's 
no increase in enclosure si�e. When BBC says maximum 
enclosure height 911/z inches, it's exactly that. Horizontal 
bus is rated for 1200 or 2400 amperes-and it's all copper, 
silver plated. 
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Small, light, 
easy to handle 
Expansion �Qsy, toe 

ACE C o g e n er a ti o n  

���· ·· 

Newer insulating materials and des)gn innovations 
mean more compactness in a high-amperase design. They 
also slice excess weight and reduce bulkiness to ease 
installation. 

Compact starter enclosures offer yet another benefit. Since 
they take up less room, it's easy to install a 9H'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, e. low-voltage control panel, and 
necessary door equipment. (The d.rawout mechanism and 
line terminal shutter assembly are already in place.) The 
conte.ctor e.nd fuse assembly can s�mply be lifted into place, 
and you're ready to go. 

I 
l I 
I 
i i 

I ' I I 
I I 

j I I I 
i 

I ' I 
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Built-in 
protection 
for maximum 
safety 
Starter and motor 
protection provided wWt 

blown fuse protection 

With the 7850VAC starter, one 
blownfusewon'tdoyouin. You get 
this exclusive: the TRIGGER® bar, 
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 a bar down, 
and opens all three phases. 
Conventional triggers do exist, of 
course, but just as indicators that 
show which fuse has blown. No 
one else has the bar to simplify end 
increase reliability of anti-single 
phasing protection. 

t ' 
! I 
l 
l 
I i I I I ' 
I 

j 
l ' 
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Foolproof Interlock 
You can't get in with. high voltage on 
The interlock system of the 78SOVAC starter is safety­
simplicity-personified. Nothing happens w hen 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, moving the handle down 
draws out the contactor and fuse assembly, automatically 
disconnecting both line and load connections and 
electrically isolating the starter. Try to move the handle up 
with the door open: it won't budge. When�and onlywhen­
the do oris shut properly, raising the handle re-engages the 
contactor and fuse assembly with the line and load. 

Put another way, the interlock system is a series of"can'ts." 
You can't withdraw an energized high-voltage unit because 
the interlock rotates with it, mechanically mating with the 
track bracket to lock it in place. You can' close the contactor 
unless it's positively engaged with the line stabs. You can� 
open the compartment door unless high voltage discon­
nects correctly. You can't close the interlock with the door 
open. 

A hidden defeater mechanism requires removal of a large 
diameter screw to give access to the actual defeater screw, 
which is of smaller diameter. 

All of the interlock protection is made even more effective 
with a new disconnect arrangement now a:vailable. The 

N o . 112 3 p .  8 

disconnect is an integral part of the starter, not a separate 
unit or attachment. When the isolating switch handle is 
moved, three things happen : the line connections are shut­
tered closed; the starteris automatically arounded; 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 terms 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 7 850 line. Enclosures with separate 
doors are available to give access to the two sepatate com­
partments-the starter module and the control wiring com­
partment. On wall-mounted enclosures, there� a removable 
bar:rieJ: iP.sidethe single door-to separate the high and low 
voltages. This latter type of separation is also available in 
floor-mounted enclosures. All control wiring is up front, 
motor connections are in the rear, but are front accessible. 

In the control compartment, two N/0 and two N/C contacts 
are standard for any use desh:ed. Also standard is undervolt­
age protection that requires manual resetting unless a time­
delay device is specified. 
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Shutting out 
unwary fingers 

ACE Cog e n e r a tio n 

Line 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 wont Sliding shutters cover the line 
terminals when you activate the d�awout mechanism. 
When re-inserting the contactor, the shutter rises to accept 
contactor stabs and re-engage the terminals behind the 
insulating wall. (One available option is shutters for the 
load connection.) 

' i""l • I" Going rrom 

2300 to 4160 volts i 
Easy as 1·2·3 

I 
! 
1 
i 

That'srighl All you do is move the fuse clips and change j fuses, overloads and CPT. The starter sits still-no wiring 1 
changes, the same ampere rating, no cumbersome replace- i 
ment of one unit with another. One size starter fits all. And i 
fuses are isolated by removable barrie:r:s, sJ.m.plifying re- I 
placement. ! 

i 
SHC calls it design flexibility. You'll probably call it a God· 
send. Particularly if your motor needs change from time to 
time . . .  or if youve surveyed your spare parts inventory 
lately. 

N o .  1 1 2 3 

Siunple dravvout­
rugged, too 
Safe, fast, gasy to test 

p .  9 

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 hustrati ons from 
bent wheels when you're in a hurry to get in and out of the 
compartment. Convenient handles make it easy to move 
tha unit. And when it moves, it glides easily to the front 
end of the enclosure for maximum accessibility. The starter 
assembly automatically latches in the TEST position when 
drawing it out. To move it either in or out hom the test 
position, a. manual release lever must. be operated. 

In testing, there � no need to remove 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 control t:r:ans£ormer secondary, allowing the user 
to apply 110 V AC for cbecld.ng the unit in the test position. 
A safety limit switch prevents energizing the control circuit 
with the test switch in the ON position. 

t 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



·t 

.f 

,, 

. 
N o v . 1 8 . 2 0 0 4  7:4 1 AM ACE C o g e n e r a t i o n 

Control starter from 
one panel 
No need to open door to reset 

,. 
b 
I' 

I 

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 connectedl 
disconnected indication on the door h•mdle, 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 
' ' wrrtng 

segregated 

. i �! 
·-�� '! . i .. I 

In the enclosure shown here, the side-mounted low-voltage 
compartments, each with its own dooJ.', contain all neces· 
sary control wire harnesses and ambient-compensated over-­
load relays for their respective starters. 
Overload protection never varies-even after repeated clos­
ings. But, if desired, magnetic type or switchboard overeur­
rent relays and ground fault relays are optional features. 

' ' '' I "  \ ,. '· 

\. 

Built to last 

N o .  1 12 3 p' 1 0 

\ .•., 

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 NE.MA 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 hod:l:ontal separations have ventilation open­
ings to dissipate heat. Also a louvre at the top of the enclo­
sure means even better heat dissipation. The louvre is 
shielded from dust and moisture entering the starter mod· 
ule from above. 

Durable enclosure finish 

Finish, too, stands up to !ong use. The ANSl-61 gray color 
goes on electrostatically in polyester dry powder form. Its 
then cured at 4256F. When ready for shipment, the finish 
meats a 500-hour salt spray test. Even indoor equipment 
receives a finish that is usable in outdoor service. www . 
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Enclosure Dimensions and Data 

�1.R1 .. lQJ LJJ OJ l-29"-j 

OJ 
Enclosure V1 
1 spacs 
m0<:1o1e 
available 

1�1---oi� 30" 

�� 
30" 

-+ 
---"1_ 1 r· ----r 1 r E.nclosure V2 2 

:L 
1 space module 
available 

Enclosure V3 
2 space modules 
available 

1 

45" 

-t� JJ 
Jl -t90 30" -+ 

30" 

I t,.. ----r , .. 1- 1-
Enclosure V4 
2 space modules 
av11ilable 

2 Enclosure VS 2 
3 space modules 
available 

7850VAC Medium Voltage Starters 
Types, Available Horsepowers, Standard Components 
SQUIRREL CAGE 

·.Maximum standard Compcine�,�w �pae» Mulmum · standArd components Honepowet r.J�I.IItl l:lo�OJ)ower 
FNVR FUll Voltage Non·l:ltver�lng• . RVPRNR Redue»d.Voltage Primary Reactor Non..fltverslng• 
22()0..24QoV 40o9-4800V 2200•2400V 4000'480!>V 

1-40QA, $0 MVA, 3·polt drawout 2-400A, 60MVA, 3-pole drawoi.lt 
con !actor contactora. 

3� PowerCurr�;�nl Limiting Fuse.& 3-Cum;intl,.lmtllng f'uses 
1-Arttl-$ingle Phase PrOteotlon 1-Anti-SI�e Phase Protfiletlon 
1-1 KVA Control Transformer with 100 100 1- Prima&' eactor will'l 

700 700 2 prlmB.!)' and 1 �fiiCOndary 200 200 50, 65 80% voltage taps 
1000 1000 current hmilin�fuus 400 400 1-AutomatiQ 1\'ansler Relay 
1250 1250 1-MaaiarContro Relay 1 700 700 1-0onlroiTransformer with 
1500 1500 �0&2N� 1000 1000 2 primarrr and 1·aecondary 

2600 1 � n/Sto�shbuttcn 1250 1Z50 current I mltlng fu®s 
3-A�iant pensatedThermsl ' 1500 1500 1 -M�er Control Relay 

Overload Relays 1750 �N0&2N� 
(external ress!) 2000 1- art/StOP ushbunon 

3 -Current11'ansformers' 2250 3-Ambient COmpensated 
1-TestSWitch&Circuit 2500 Thermal Oilertoad Relays 

f\'R Full Voltlge RfY'.'Sing• 
�.xternal reset) · 3- urren!Tranaformars' 

2200·2400V 4000-4800V 
1 ....: 'RISt Switon & Glrcu It 

RVATNR Reduced Voltage Autotransformer Non�verslnf" 2-400A, 50MVA, 3-pole drawout 
oontactore, rilachani'cally 2200-2400V 4000·4soOV inlljrloc'ked 

3-Pciwer Current L.lmJt,ln� F�ee� 2-400A, SOMVA, 3-pole drswout 
1-Aritl-Single IJI'Iasa Pro action c:ontactors 
1....:1KVAConlroiTransfonnerwlth 1-400A, SOMYA, 2-pole drawout 

700 700 2 prima� and 1 seooJ'IOary contaclora 
1000 1000 current I mltlr�g fuaea 3-Power ClHrentUrni!ing Fuses 
1l!SO 1260 1-MaaterControl Halay z• 100 100 1-Anti-Single �hase Protection 
1�00 1500 �NOUN� . 200 200 1-Autotransfcrmsr, 50, 

�00 1- ari/StO&: uahbuttcn · 400 400 65&80%voltagata� 
3....:Ambient mpensatedThermal 700 700 1 �Automatic nanster elay 

OVerload Rel�s 1000 10.00. 1-Contro1Tranaformerwith 
(ll)(ternal reset 1250 1250 2 prim� and 1 secondary 

3-Curren!Translormars 1500 1500 ourrentl mltlngfuses 
1 �TeSt Swhoh & Circuit. 1750 1-Master Control Relay 

2000 �N0&2NC) · 
Standard CT& I!Uitable for l!tanr;lard overourrent protection and one pa,net �pe '· ·�mo 1,... tart/S1ogushbutton . 
ammeter; for non-standard, substitute with instrumenl1ype CT modification o. 6. 2500 3-Ambient m,ro:nsated 
•Select enclosure from page 10. Thermal Ove oai! l'lelays · 
•consult factory 1or arrangament. ( al<tarnal reset) . . 

3�Gurren1Tranaformars� •Spece moouiBS indicated must be available in one vertical section. . . . 1-Test SWheh & Circuit 
Consult f•t>t�tv fnt fi!IM vnl trtart11ra. 

U1 

SJ)llee 
tllodulee . 

3' 

4' 
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Enclosure Dimensions and Data 
N o .  1 1 2 3 p. 1 2  

�1.R1 .. ttdJJUJ OJ r- 36 .. ___, 1<10 . . 1 ������ r--- 40"---1 
7" _, r--<9 .

. � n··-1 r-<19"-V ,1 .. --l 1-29··-1 1-29"-1 
30" 

-t 90 II J1 TI Jl -t 90 
01 

Enclosure v' 
1 space 
module 
available 

30" 

-+ 30" 

30'" -+ 30'' 

1 ll 
--. ,  .. L1-

IS:nclosure V2 2 

iS!!::==:=d ---r 1" t 1" � 1" 
12 1 I enclosure V5 

1 � 
1 space modul·e 
avallabls 

Enclosure VJ 
2 !ilpace module5 
available 

Enclosure V4 
2 space modules 
available 

7850VAC Medium Voltage Starters 
1Ypes, Available Horsepowers, Standard Components 
SQUIRREL CAGE 

· MaXImum Star'ldlltd Components Splice ii,oriepowtr : MQdul&a 
11.-xlmuiR' 

HONI&powar. 

3 space mMul9s 
EIV!IIJable 

Standard Cpmponente · 
FNvA Filii�· Non-ReM!ng•. RVPR.NR RGducad Valtago Prima� Auctor tllo.n·Aeverslng• 
220o-2400V 4000·4800V 

1-4QOA, 50 MVA, 3·�19 drawout 
conlactot 

3-.PoWI)(CurrentUmiiJng Fuses 
t-Anti-SI1J91t 'ptwe Prota.ction 
1'-1 KVA Controrn'anslormer with 

700 700 2prirna�ana 1 secondary 
1000 1000 current I mitlng !ueea 
1250 1260 1-Maetar Control Relay 1 
1500 1500 �N0&2NC} 

2500 1- art/Sto&fushtn.rtton 
3-.Ambient mpensat&QThermal 

overtoad Re�r lf!ernal reset 3- urrentTransformers• 
1-Tast Switch & Circuli 

FVR Full YpltaHa R�ing• 
2200-l!400V 400!1-4800V 

2-400A, SOMVA, a-pole drawout 
contactors, mechanically 
interlocked 

3-Pow91'Current L.lmiti�ESetl 
t-Aritl·Singte Phase Pro . ion 
1-1 KVA CcimroiTtanSformerwlth . 

700 700 2 prim� and 1 secondary 
1000 1000 current I mltlng fueee 
1�5ll 12a0 1- Master Control Relay 2' 
1 500 1500 �2N0&2NWu 

2500 1- lart/Sto&; shbutlon 
S-Ambient mpensated fhermal OvariQad R&l�s �xternal reset · 
3- urrentTran&former& 
1-Test SWitCh & Circuit 

standard CTs suHabiO !Or standard overcorrent protection and one psnel type 
am mater; for non-standard, substiMe with instrum11nt type GTmOdlflcatlon No.6. 
•Select enclosure kom paQe 1 0. 
<consult factory for arrangement. 
'Space modules indioeted must be available in one vertical section. 

Consult factorv for 6900 volt atartera. 

. 2200-2400V 4[)()().<1800V 

tOO 1 00  
2.00 200 
400 400 
700 700 10Q() 1000 

1250 1250 
1500 1500 1750 

2000 
:<:MO 
2500 

2�400A, 50MVA •. 3·poledrawout 
contactore 

3-Ci:Jrrent Umiting Fu68e 
t-Anti·Sin�le Phase Pro1ectlon 
1-Prfmary aactor With · 

50, 65 & BOo/o voltage tapa 
1-Au!Omaticil'ansfer Relay 
1.,-Contrcl TtaoslormerwittJ 

2 pritl)ary e,nd 1 secondary 
cummlllmltlng fuses 

1-Master Control Relay �N0&2NC) . 
1- tart/SIO& BUShi>Utton 
3-Amblent ome;:nsalild 

Thermal Qver oad RaJa.ys �tarnal reset) 
3- rrontTrrmstormers' · 
1 -Tesl Switch&. Cireuit 

AVATNR 
.. 
Reduc&d Volta�)& AutatranefOrrn&r Non·Rov�ing• 

2200-2400V 4000-4BODV 

2-40DA, 50MVA. 9·poledr.twout 
oontactors 

1-400A, 50MVA,2-pole drawout 
contactor& 

9-Power Current l.lmltlng Fuses 
100 100 1-Anti-Single Phase Protection 
�00 ::!00 1-Autotranaformsr, 50, 
400 400 65 & 80% voltage t�s 
700 7.00 t-Alltomatlcll'anefer el11y 

1000 1000. 1-0ootroiTranalormarwilh 
.1250 1250 . 2 prima� and 1 secondary 
t5o0 1500 current mlllng !uses 

175Ci' 1-Master �ntrol.flei!IY 
2(100 r0&2 C) 
225Q 1 � art/Sto&fushbutlon 
2500 3-Am.l:iiant mrcsnaatBd 

Thermal Over oad Relays 
�ern

'
al r&ii!et) · · ' '• s..:.. l,lrrantTranelorrnere'. 

f ... '(est Switch� Circuit '• '  

U1 

Spaoe 'Modults 

3' 

4• 
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N o v . 1 8. 2 0 0 4  7 : 4 2 AM ACE C o g e n e ra t i o n 

STARTER . MODIFICATIONS 
MQIIIH� 
tl�nN�. 

-t 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

-13 

-14 

.. -15 

-18 

.,.,7 

nem Deacrlpllon 

CONTROL CIRCUIT 
MtiPIFIC.ATIO!lS 
C6nltOI ..._,sfannl!r&, 
Sp•c&l(eabers, "'"" 
t KVA (P400V /120V Qr 
4t60VI120V or 4800V/ 
120V) Ccln\rQI Tr•11$1t>rm�r 
500VA !<xtr11 capacity 
;���;�il�ble for o�5tomer us; 
($t;lndard) 

1 DOOVA E!\lrf. C:ap;�oity 

110V 1220V CQnlr()l Tr"al'l$. 
far MQtor Space Heater 

Cabinet �pace Heater 
(150 waue) Wired tD 
Normally Closed Oontact 

Cabinet Speca Heater 
(150 watts) Wflh manual 
"ON-OFF" SWib:h 

. Ce.blnet Space Heater 
(150 watts) wRn 
Thermal SWHcn 1or 
temperatura regulaUoo 

Currentll'llnalormers 

3-c�m!n)'ltanstormera 
&Unable only1or a panel 
type Ammeter and 
thermal overtoad Rlllap 
. (atalldard) 
Substltutelnslrument iYPe-purrent Trans-
former tor standard 

Current Transformers-
lnstrumentlYPa 
(1 1 40015 Maximum 
(2) BDQ/5 Ma,ximum 
(3) 120016 Moucimvm 

currant Tran�lonner 
Sllrge PrOieCilon 

PciteP�I Tnmllormers 

Pc�f.ITrii�$1Qfmer-
lnslrum•n{ Type 
(1) 2200-2400V 

aocyctes 

(2) 4000-4800V 
eocyciM 

Draw-out Mecnantam !or 
BBCh POtenlleiTr'ans· 
former 

Potendal ClrCIJR 08bllng 
(Thiele required wnen 
one aetol P.T.II io ued 
tor more than llnl! 
starter) 

Ml$...,lllii*IU8 (Safety 
lnt•rklcke, etc.) 
Cirouh Breaker 

substitute for �oow 
Voltage Control FUse 

·Additional Olroun-
BrMke� 2-Pole 
1201240V15AACI'Ot 

'
Control ClrcuH 

Oonuol Circuit C&bt.tng, 
lrocludlng 120V Ois<>Qn• 
nect sw�dl. (Ttlisl& 
r�v�9d when control 
clrouh powerJs 
OI!!Bin.ed fi'Qm separate 
w�roe. rather than 

· Integral mounted 
. control iran$,) 
extra Contf!liWo'l!$-
. Oonnec!Dd to Terminal 
Str1p 

OoorOpet;�ted ln1enook 
. . 

Molllllca.· Item Description llanN(I. 
-te WiTE! Mar��rs 

Per Squirrel cage 
Starter 

-19 Par Syn<:h'l>nou� 
S1art11r 

Oontactor control Cin>Uil 
Contac;t$ 2NO &. �NO 
(standllld) 

-20 Additional AuxlllaiY 
CMiac!s 
NO or NC MMimvm of 
12 avallaDie lor 
W$\amerv$e 

-2t Tt>yrlte or R&elator used 
ae Load·Saneing Device 
for Air Conditioners 

-2� Meohanlcally Latched 
Control Relay 
(4·Pole Maximum) 

-23 Pneuma1ic Timer 
-24 Motor Driven Timer 
-25 lnoompl.u.·s,q�oe. 

R,l;�y 

Protective Relays 
AIYibient Comf'l'n:R�!oxi 
Thermal Overload Relay 
-3 Pole (with Stand�rd 
OUif•mTran;former&) 
(sti!ndard) 

-21! N.O. Contact on ovenoaa 
Relay (�c:ot.avalio,bt• en 
m��tic overloads) 

-Zl Magnetio Overload Relay 
-28 Locked Rotor OL (Stalled 

Protection)' 
-29 Time D•l•y Un!WVOitage 

CirCIJit 
-29A Undervoltage and 

Overwl�g' Rllli!Y 

-so Un�r Cl.orre'lt AvliiY 
-31 Grou�d Fau� Protection 

1or Grounded System 
ineluc;ling Pon...t typ' 
C. T. and Pilot ugnt 
mounted on <1�. Will 
Ill In Standard Stf.rter 
(l!l�fy M;�Pual or 
ElectrlcRe.set) 

-32 l'leverse l'llaae-Phas" 
F�iiiJrt Relay' 

-33 Pha&e Balance Current 
Ratay' 

-34 omerentlaJ curre111 
R•lay' 

ThiJll)tratvre Relay for 
Operatlon from 

-�5 (1) tO OHM �il;tor 
Temperature 
DateciDI'$ (RTD)' 

-36 (2) Tli�rmi$\Qr u�it(e) Mounting and 
Wl�ngonly. 
(Gvardil>tor, Motor 
Guard, etc.) 

-37 Swttcnooard lYIJe 
�IPI!rrent Relav' 

PILOT DEVICES 
�aa· Siarto-SI(,p Pvs"hbutton 

(Bianqard) 
-39. l:l•nd-off·a�to·Selei:tor 

Swi\l:h ($t11ndaro) 
-40 lndtcaung Ught 

(�p!ldlty«<ior) -4t · I'Uiih-to-re&t l"rmi�!rill'lg 
l.:lght . 

-42 · Olfle.r .P<I$h Bo,rtlon UPita . .. ' . 
, . 

Madlflr:tt• 
tlo;mlol�. 

-43 

�44 

-45 

-46 

-47 
-48 

-49 

-50 

-51 

-52 

-53 

-54 
-55 

-56 
-57 
-58 

-59 . 

•60 

�� -� 
'-63 

...,.64 

-$(; 

,.-66 

-f17 

N o .  1 1 2 3 

Item Delctlpllan 

Maintainoxl Contact 
PUIIhbutton 

POW&R CIRCUIT 
MOI:IIFICATt0N9 

P11W11' Etus-SIIver Plated 
(Copper) 
12ooA 

2400A 

Ground Bu,...Silv�r Pi<lted· 
(Copper) 
1/.a.x1" 

ln5ui;,tionfor i>Qvrer a� 
Prep.� Sfl$¢i! lOt flltu(o 

ITIQVn\ifl!l Qf Ml voltlllge. 

nQ!I"fi!Vw;ing smter 

PothHd (0119 3 phase 
un� or 3 single phase 
units) G & W'!We NT or 
TFIA. (Give cable size 
wltholllw) 

Power Factor correctiVe 
Capilcltore-3 phss� 
wlthtuaee 
l<VAR 
25 
50 
75 

100 
125 
150 
<!00 
250 

surge Oap!oeltor- · 
3 ph.o.'IJ 

(1) 2200•2400 Voh� 
(2) 4000-4160 Volts 
(3) %00-4800 Voltt 

Dlstr1butlon 'Jype 
UghtnllliJ A/restore, 
3ph88e 
(1) 3000Votte 
(2) BODO VoKs 

Station lYPe Ughtnlng Arrestors-3 phase 
(1) 3000Volte 
(2) 6000 vo�s 

UET�RtNG I!QIJIPUI!NT 

(to!OUI(TI!<Il) 

ACAmmeter-PaneiTVP& 
ACAmmeter-

SWitChboard 1YPS (1�0'. or 250' Seal")' 
RIIOOrdill\l"IYPe AC 
Atmleter' 

Ammetern11nel!!l SWitch 

AC Vollmeter-
P.anei"!VPe 

AOVoltmeter- · 
SWIIC!lbpard lYP* 
(160' 11r 250' Scale) 

Recording "type AC 
Voltmetei« 

DCVOI�11r 
�ltmetl!rTrallSfer 
Swhch• 

COfflblnauon Ammeter & 
�ltrn�Wlr«Tl$1tr· 
Switch' 

Wattnour Meter 
(Dr!IWOut 'JYpt)' 

W;�lthour Mewr wtth 
Demand Fleglster' · 'Natl�ter' 

Recording lYJl8 
w .. ttm��·· . .� ' 

p. 1 3  
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, . : ,�liS:- .  � .. v�.��, ·. . · 
: •. .:,.ile · · �-!'aciDr Me�. · · . . ... ., "' . ' ·. -�o. ::··.FI'f!q��yM&ier, . ·· · �71· '- EI8P,aed,Ttme �et&r 

·-7a . Opet!IUOn CO\Illtsr 
·-73 ·r�si Books · · ·. · · · ,,r ... Pdfl!l 

· · .. '(2) · .a Pole 

· -74 

... 75 

-� ' 

· '(3) . BPole 
' (Al 10.PI)Ie 

. NE� l ErioiOaul'll' 
. l!�ci.oSI.JR& . . �O�IF1�ATt0NS · 
. .  G�dporettlr 

NE¥A 1 enc;loaure 
Q�doorfor 

. · W1lll Mount Str. 
Steetlllittoni plate lot 
N.liMA1 enclosure 

-.77 NEliA �2 Enclosure 
-7'8 NEMA 3 (Non 'ilralk-ln 

. enc�ure) 
-'7$ NEM.A3 (Walk.oin 

. enoiosur'a� 
-80 Wlniii!W in door cif 

Nlil.lA 8 sncioaure 
-81 l<&y ln�D(:I( (Kirk-Key) 

-� NEt.iA. t T� I-!11! 
.,..aa NEMAlllllp Hat 

Throat OorQ�ecllcn 36' 
19ngmax. -

-84 (1) 1200A.NEMA 1 
-85 (2) 1200A NEMA 3 
-86· (3) 2400A NI:MA 1 
-�t (4) 2400ANEMA3 
-:88 lnoomlng un, Se!ltion-

(24"wlde,.,rt)Qal 
eectiDn) 91'1•' high 

'"'ANSITION SECTIONS 
(N�A1l 
�· wide, 38" <leap, 
91'11 hlgn 

-88 1200A 
-,90 �400A 

SVNCIIRONOUS 
l,lOTOFI StMTER 
J.IODIFICATIONS: 

-91 equipment lot Fil!jd 
EKCttation 
Motor Field fleal8tor or 
Rheostat II an �ii!ling 
source i$ $�pplylng 
direct current at a lb<ed 
voltage, adil4ir"''�t of 
the fi•ld P.Citadon can 
be made ily m.oan• of Iii 
resistor (w�h <�dj�A�table 
�;) or a rheostat In 
sense with tne f�eld 
(1) 1.0KW 
(2) 1.5 KW 
(3) 2.0KW 
(4) 3.o KW 
(5) 5.0 KW 
(8) 7.5KW 
(7) 10.0 KW 
(8) 15.0KW 
(9) .20.0 KW 

:-92 StatiQ �otter 
COnsisting of 3 phl$8 fused translormtr, sill­
co� �•rs and eiJrge 
prol»c!Jve deviCe con­
nected to thi!I IOiildsidi 
of cont.ctQr, 

AC E  C o g e n e r a t i o n 

i.tGdfliC. 
tkin.Ntl. •. •' 
, .  

-93 
.-94 
-95 

-96 

-91 
-98 

-99 

-100 

-101 

-io� 

. . . 
' . 

ltel!\,tl&a�rr� · • ' . '• " ' 
. . 
Th8 !dati'o �i!Rr . ·. . 

· .. P�OIIage provides ac 1D ·. 
· de pQW8r convara!On. · 
·· .,qijircid for ltidMaual .sy�ronoua motpr llfiid . 
m:ltalion. No ftela <Mootat or ·reala19t'a . �\rlid i1(nce va11age 

· adjustment can ile 
.� bri etauC eKCitor. 
trai!Siormer 1!f c�anging tap_i tnpil!� l!3fl0/4160 . 
V\)118, 3 'p.�MI!� 60 1-1�, 
Otltpol: t26 D! �QII DC 

(l) l'icMAS!zn · (2)NEMASize2 
Cabnng to Fetd 1110rt 
1hl!ri on�:..,Synchronous 
MoblrAeldfl:oma 
SI!IQI& Source 
(1)��0amp2Wir&per section 
(2) 500 amp 2 wire per 

· section· 
(3) F\1!18d·Disconnect 

SwitCh wllll Dls� 
oharge Cln:un 
(re(jUirad IDr!!&DII 
Starter coMected 
to separate de 
exclta�onsource) 

Ex,clter Fi$1d flli•oetat 
Ira separate llllltor-
ger�er:-tor (M..(O) sells 
used tQ $Up ply lhe 
maiQtfN;Id excitation, 
tho .,.;�iter field rheo· 
Slat i$ U$ed to adjust 
the et�orvolt�e. 

R�statla mounted In 
door ofstarter. 
(1) Orilllng only1or 

custom�r'; rheostat 
(2) Mounlfng an� 

wrlr\g ofC\15torner's 
rl\e0$�1 

(3) Rhe09tat$upplilid, 
mouMod & wi.Vd 

Rai&yl lor lyi'IOIIfofKIUI 
Motora 

Field LOBa Relay 
Pull Out Relay 
ACCESSORY AND 
SPAA� 
PartsKitiormaklng 
�mptyoompartmenl 
$uitablsforfleld mount-
ing a lull voltSge 
non-reversing starter 

Spare Corilactor 
ABBemlllyconsl�!lng ¢ 
(1) 3·pole con\aQ!Qr 

With 2 NO �nd NC 
Au,Oii/ilryCo�taels 

(2) P¢Wor Ft.lse Clips 
(lfls fuses) 

(3) Reotif�rfor<lccoll 
pol'/er 

(4) 1ntemal wtrtng 
spara FVill$' 
Porlable Lift o,vio, 

1 KVA Control 
Tro,n$!Qrmer 2-4001/1120 Of 
4160/120V Dr 48001120\1 

N o .  1 1 2  3 p .  1 4  

'Requires Instrument Type CTs, Modification No. 6. 
•Requires Instrument Type Pts (2), Modification 9 or 10. 
;Select desired NEMA 1 Enclosure from Page 10. 
�consult factory lor 6900 \IQlt Applications. 
'Contact factory. 
$Consult factory for fuse sizing. 
'Requires instrument Type CTs, Modification No. 6 or 7. www . 
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SCHEMATIC DIAGRAM 

M 

T l  
- ... 

T2 - -e TJ ..... -

NOlES 
I , ALL L. V, GROUNO WIRES TO liE f 1 2GA .. Tli-IN GREE:N STI!Ar«D. 

• 2. SI-(IWN WITH HA�LE IN •CONN , •  POSITION .  
J . ALL CONTROL 1/IRING T O  B E  f I 4GA, 

THHN STRANDED . 
4. ALL CONTROl.. WIRES IDENTlFIED AT !lOTH ENOS WitH SLIP ON PLASTIC MAA'KERS . 
�, tl - bENOTES TEliiMINIII.. IN tQNTR!JL C()lf>IIRTMOO. 

0 - DENOTE$ tERHINIIl � DRAIICUT CONT ACTOR , 

3 - �-----re"''J.-.l9--rf-4:4i>l----{ . 

"" ANTI -SINGLE PHASING SWITCH 

!:l 
1 12 PIN DRAWOUT CONTACTOR 
I 
I 
� - - - - � - - - - - - � - - - - - � - - - - - - � 

sCHEMATIC DIAGRAM 5000 VOLT STARTER 
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Suggested Specifications 
for BBC Series 7850VAC 

General 

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

Controller No. 1: 
(Full-voltage) {reduced voltage) 
(non�reversinaJ (reversing) controller for (squirrel-cage in­
duction) (wound-rotor induction) (synchronous) (brushless 
synchronous) motor rated hp. 

Controller No. 2, Etc. 
(Describe As Above) 
�ontroller(s} shall be fused-type employing cun:ent-limit­
mg power fuses and shall have an interrupting capacity of 
(200MVA symmetrical at 2300 volts) (350 MVA synunetri· 
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, symmeb'ical . Controller(s) 
shall be (in a line-up of NEMA type enclosures 
with common 3 phase amp, A-C power bus) 
(in free-standing individual NEMA type enclo-
sure(s) having incoming power terminal board). Squirrel· 
cage non-reversing controllers shall be contained in 
(1-high) (2-high) (3-high) modular type enclosures. 

Enclosures shall be constr:ucted so the incoming line is 
barriered off after installation, and motor cables can be 
installed later without exposing peroonnel to high voltage. 
Enclosures shall be built with separate low-voltage and 
high-voltage compartments. The compartments shall be 
arranged and barriered so that the low-voltage compartment 
can be entered with controller energized without exposure 
of personnel to high voltage. 

Each conttoller shall be isolated by an externally oper­
ated mechanism. 'the primacy and secondary of the control 
power transformer shall be opened by the isolating device. 
Interlocks shall be provided to prevent (1) inadvertent op­
eration of the isolating mechanism under load, {2) opening 
of the high-voltage compartment before the controller is 
isolated, (3) closing of line contactor while door is open, 
and ( 4) racking the contactor jnto 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 
indication, either direct or by a mechanical indicator, 
shall be provided to show main contactor position, i.e., 
open or closed. Power fuses shall be mounted so that they 
can be tested or removed easily . 

Line contactor shall be draw-out type. Line bus shall 
be automatically shuttered when contactor 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 
Second:u>' control for wound-rotor motors shall be fully 
magnetic. It shall provide automatic acceleration 
through . starting steps with uniform torque 
peaks, usmg a NEMA Class resistor. 

Speed Regulation 
Of Wound-Rotor Motors 
The co.ntrol shall provid

.
e for continuous speed regula­

bon WJ.th pomts of speed reduction with a 
maximum reduction of percent from full-
load speed at percent full-load torque. 

Synchronous Motors 
�C field

.
control fo� synchronous motors shall be (magne­

tic) (static). Operation shall be fully automatic and shall 
pr�vide {a) �recision angle switching to apply field at 
pomt ofmronmum flux, and (b) load-angle field removal 
to disconnect the (field) (field and armature) before the 
motor pulls out of step on overload . 

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

Additional Functions 

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

Controller(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 ANSl-61. Provide a five stage iron phosphate cleaning 
system. A polyester dry powder is then to be applied elec­
trostatically 1D a minimum thickness of 1 mil and baked at 
a temperatm:a of 425 degrees. 
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T:rcna Opera:tillg Partm:rs 

Fax Transmittal 
Date: 1 1!1 8.'2004 Pages (lncludi n g cover sh&at): �9:- 3 
To: Jeff Phelan 
Company: S1.NPC 

Fax # :  919-355·1329 Phone 'If. :  

From: Carla W a 'TE r1. Adm i r�istrative Assistant 

Fax t : (760) 372-21 53 Pllone tJ. :  (76C) 372 -21 1 3  ext. 1 1 0  

Re: 

rrr pr.a"lf: This fllcsirr. ill! :ransml5lslar conle -.s rnro"ITiat on irle"laed fer lhe � JSI��e L38 o= t-.e 
ioo(\oldual or entity �::J ,vhom il is E.ddr�sed e. ,d n ay con:ain flfo-rnalkln 1"1111 Is confide"lllal, 
pr 1iileged, andior exempt from c :adosa.e ...,c�r 1: ::Jpl(.::;able aw 
lf}'CI.. are 11e: I-.e .rotended fEICi::lient :or ,.. &"11(:: o�oeecr age'll r�pors'bl;, ror del�..ertng :h!! facslmle 
lransmission k: :he lntsnde:l re� :�lent}. you - here::JI' nc:ified II'" at ary :llaciQa.lr•or dltJflib.1!lar ot 
r-.fc:rmeton rr a.,vbe a.j]ject 1D legal res:rtcllon a- sandlcn Pl&aae rollfy1he eent'er by tehaphore b:l 
llrr!lfl(lelcr lhe ret.1m or c aslrL :;tion o= ltle •-.rcrme1io-. er d a1 ccpies.. 
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From: 
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Cogeneration 
Company 

Trona Operating Partners 

Fax Transmittal 
1 1 /1 8/2004 Pages (including cover sheet): 
Jeff Phelan 
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91 9-365-1 329 Phone # :  

Carla Warren, Administrative Assistant 

(760) 372-2153 Phone # : (760) 372-21 1 3  

N o . 1 1 2 3 P .  1 

1 9  

ext. 1 1 0 

Important: This facsimile transmission contains information intended for the exclusive use of the 
individual or entity to whom it is addressed and may contain information that is confidential, 
privileged, and/or exempt from disclosure under applicable law. 

If you are not the intended recipient (or an employee or agent responsible for delivering the facsimile 
transmission to the intended recipient), you are hereby notified that any disclosure or distribution of 
information may be subject to legal restriction or sanction. Please notify the sender by telephone to 
arrange for the return or destruction of the information and all copies. www . 
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