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Definition 
A Power Center as referred to in this publ ica­
tion is  defined as a coordi nated assem bly 
consisting of 3 phase transformers with h igh 
voltage incom ing l ine sections and an  as­
sembly of Low Voltage Distribution Sections, 
with the fol lowing parameters: 

Transformer Kva-1 12 .5 thru 2500 
High Voltage-2400 V thru 1 3,800 V 
Low Voltage-208, 240, 480 or 600 V 

Power centers described in this publ ica­
tion may be indoor or outdoor, with a selec­
tion of h igh voltage incoming sections and 
a choice of  transformer types as shown un­
der "components," and an  arrangement of 
Type DS Switchgear to su it the application.  

Power centers as defi ned herein come with in  
the category of  "Secondary Unit Substations" 
as defined in N E MA Standards. 

Why Power Centers? 
Power centers fol l ow the modern system 
concept of locating transformers as close as 
practicable to areas of load concentration 
at uti l ization voltages, thus mi nimizing the 
lengths of secondary d istribution cables 
and buses. Th is concept provides several 
basic advantages over older methods, 
such as: 

• Reduced power losses. 
• Improved voltage reg u lation. 
• Improved service continu ity. 
• Reduced l ikel ihood of faults. 
• I ncreased flexibil ity. 
• M i nimized instal lation expense. 
• Availiabil ity of non-flammable types of 

transformers e l iminates necessity of vaults. 
• Eff icient space uti l ization. 

Advantages of Westinghouse Power 
Centers 
• Single source responsibil ity. 
• Complete coord ination, both mechan ical 

and electrical. 
• Extreme flexibi l ity, with wide choice of 

components and ratings to meet exact ap­
pl ication requirements. 

Types of Systems 

A. Simple Radial 
• Simplest and least costly. 
• Easy to coordinate. 
• No idle parts. 

B. Primary Selective Radial 
Similar to simple radia l ,  with added advan­
tage of spare primary incoming cable circu it. 
By switching to spare circuit, d u ration of 
outage from cable failure is l im ited. 

C. Secondary Selective 
Normally operates as two electrical ly inde­
pendent unit substations, with bus tie breaker 
(T) open, and with approximately half of 
total load on each bus. In case of fai lure of 
either primary incoming circu it, only one bus 
is  affected, and service can be promptly 
restored by opening main breaker ( M )  on 
dead bus and closing tie breaker (T). Th is 
operation can be made automatic, with dura­
tion of outage on either bus l im ited to a 
few seconds. 

Since the transformers are not conti nuously 
paralleled, secondary fault cu rrents and 

D. Spot Network 
The transformers a re paral le led through net­
work protectors. I n  case of primary voltage 
fa i lure, the associated protector automati­
ca l ly opens. The other protector remains 
closed, and there is no "dead time" on the 
bus, even momentarily. When primary volt­
age is restored, the protector automatical ly 
checks for synchronism and recloses. 

• Secondary voltage reg ulation is improved 
by paralleled transformers. 

• Secondary fault capabil ity is  increased by 
para l leled transformers, and the feeder 

• Opti mum safety to operators . 
• Modern design . 
• Meets a l l  applicable ANSI ,  IEEE ,  N E MA and 

UL Standards. 

breaker appl ication a re s imilar  to those on 
radia l  u nit su bstations. 

Either transformer can be removed from 
service and isolated with no interruption of 
service on either bus, by first closing the 
tie breaker and then opening the associated 
main breaker. 

Service cont inuity and substation  capacity 
can be further improved by su bstituting 
selector type primary switches, as in  B. 

breakers must be selected accordingly. 
• Primary switches a re usual ly selector o r  

duplex type, so that transformers c a n  be 
transferred to alternate l ive sou rces, 
thus shortening d u ration of overloads. 
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Components of Power Centers 

1. High Voltage 
Incoming Line Section 
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2. Transformer Section 

' ' 

tr==;\ 
;--- --

� - --

Typical Indoor Power Center 

3. Low Voltage Switchgear Section 

" 
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Motors 

240/1 20V 
Misc. 

Motor 
Control 
Center 

Panel board 
Lighting 
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Incoming Line Section 

A. Cable Terminal Compartment Only, Air 
Filled 

Avai lable with a l l  transformer types. Exte nds 
to floor and complete ly encloses cables 
and termina ls. Arranged for e ither bottom or 
top cable e ntrance. 

> H 

B. Load Interrupter Switch, Type WLI Features 

l 1 

• Quick-make, quick-break stored energy 
spring mechanism, manual or motor drive. 

• De-ion arc inte rruption in a i r. 
• Positive switch position ind ication by oper­

ating mechanism . 
• Safety interlock betwee n access door a nd 

mechanism. 

Configurations Available 

C. Miscellaneous Types of High Voltage 
Incoming Equipment 

1 .  Type VCP VAC-CLAD''J meta l clad switch­
gear, 5 kV to 1 5  kV, 250 to 1 000 mVA 
i nte rrupting rating, i ndoor or outdoor. 

2. Liquid fi l led switch. 
3. Oil fused cutouts. 
4. Oi l-fil led cable te rminal compartment. 

• Adequate insu lated cable connections to 
tra nsformer terminals; bare or  insu lated 
bus connections optiona l .  

• Furnished u nfused or fused with e ither 
ex pulsion or cu rrent l i miting type fuses. 

• Proven re liabil ity. 

>------- �--- - 0 L Two Position L----J� t 
""-- '- r----� 3 � �----J� t Selector 

Further Information 
DB 3 1 -935 
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Fuses 
Current limiting Type 
Westinghouse CX and CXN 
The ex and eXN general pu rpose curre nt 
limiting fuses were desig ned specifica l ly to 
provide complete fault protection on h igh 
capacity indoor and underground distri bu­
tion syste ms. They provide exce l le nt protec­
tion for a l l  types of transformers. 

Type ex and eXN are constructed with pure 
si lver fuse eleme nts, a hig h-purity s i l ica 
sand filler, an inorganic core with spaced arc 
guards, and a g lass melamine outer casing.  

During a high fau lt curre nt the s i lver element 
melts a lmost instantly losing e nergy to the 
surrounding sand. The e nergy melts the 
sand forming a g lass-l ike substa nce cal led 
fu lgurite . The arc voltage rapidly increases 
to a bout th ree t imes the fuse voltage rating 
forci ng the current to zero. The fau lt is  
interrupted i n  one-half cycle or less without 
noise or expulsion of gases. 

Low level cu rrents are cleared by the melt­
ing of a solder drop on the fuse element 
which melts the silver e lement. 

Type CLE Current Limiting Non­
Expulsion, Non-Refillable Fuses 

Cutaway view of type CLE-2 fuse showing pure 
silver elements. 
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...-----Glass Melamine 
Outer Casing 

----- Fuse Element 

-----Solder for 
M-Effect 

�----Inorganic Core With 
Spaced Arc Guards 

CX Fuse Cross Section Showing Component 
Parts of a CX Fuse 

Type eLE power fuses a re basically of inor­
gan ic construction, the on ly organic mate­
rial used being the g lass-resin outer casi ng 
and the plastic i ndicator. The fuse ele­
ments are pure silver designed to com bine 
maxim u m  load ca rrying ab i lity with the 
most favorable short ci rcuit interruption 
characteristics, plus being "fatigue proof." 
Th is added featu re is  made possib le by 
bending or spira l l i ng the e le me nt prior to 
assembly, making the e le me nt structural ly 
stronger and distri buting expa nsion uni­
formly to withstand the most severe type 
of duty cycl ing without fai lu re.  These fuses 
are fi l led with a high pu rity si lica sand of 
control led gra i n  size, and sandwiched be­
tween the sand fi l ling is an add itional 
layer of pulverant arc q ue nching material .  
The addition of this band of f i l ler  to the 
fuse changes its melting characteristics and 
facil itates low curre nt i nterruption making 
it more suitable for transformer protection. 
Type eLE fuses are equipped with plu nger 
for blown fuse indication. 

rr====i:==:s:'=====---=.� Soldered Sand Fill Plug 
.·.· 

!-"'-----Contact Ferrule 

J1L.c:>--- Magna Formed 
Area on Top 
and Bottom Ferrules 

Cross-section drawing showing component parts of 
a type CLE·1 fuse unit. www . 
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Type RBA Non-Current Limiting, 
Refillable, Expulsion Type Fuses 
The boric acid refi l l  is  probably the most 
important component of the RBA fuse. It is 
designed to interrupt currents of short 
circuit mag nitude within % cycle, and 
through its two de-ion izing cha m be rs in 
paral le l ,  have selective operation and inter­
ruption for both low-cu rre nt and high­
current fau lts. This is  ach ieved by move­
ment of the a rc through the boric acid cyl in­
der by a helical spring and rod. I ntense 
heat from the a rc, as it strikes, decomposes 
the dry boric acid. On decomposition the 
boric acid forms water va por and i nert boric 
oxide. The e lectrical interruption is caused 
by the steam de-ioniz ing the a rc as it is  
drawn through the cylinder by the action 
of the spring and rod. The high particle 
turbule nce of boric acid causes the rate of 
de- ionization in the cylinder to exceed the 
ionization rate of the e lectrical a rc. This 
action prevents the arc from restriking. 

After operation of the fuse, the fuse holder is 
taken from its mou ntings, the fuse refi l l  
removed and re placed with a new refi l l .  
Blown Fuse I nd ication is  available a s  
a n  option. 

RBA-400 Fuse With Discharge Filter 

P lug -----;::::�'7.11 

Gasket -------r.;,.r,� 

Non­
Expellable 
Dry Boric 
Acid B l ocks 

Expel lable  
Boric 
Acid Section 

8 
Spring Attaches Here 

Fi la ment 
Wound 

Glass 
Epoxy Tube 

Auxil iary 
Bore 

l!o\111'+-- Auxiliary 
Wire 

Fuse Element --h'2V-1"1';t"�'l'l Tt""'!----Chamber 

B l ow-Out Disk 

RBA-400 Fuse Refill 
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Transformer Section 

Fluid Filled Transformers 

Advantages 
A

_ 
proven recta ngula r  core and coil design, 

p1oneered by Westi ng house in 1 9 54, is  used 
1n conjunction with a computer program 
to provide rugged, depe ndable service and 
an optimized design.  

The lnsuldur system of thermally stabi-
lized insulating material a l lows the user 1 2% 
additional Kva capacity of 55/65°C rated 
u nits or maximum 55o C  Kva capacity at 40oC 
average a mbient. 

A semi-automated plant, designed specific­
ally for the production of rectangula r  core 
form transformers, assures u n iform qual­
ity and shipping expediency. 

General Design Features 
These transformers a re designed for indoor 
or outdoor use. The core-coi l  asse m bly is 
i m mersed in W EMCO®-oi l ,  s i l icone flu id,  or 

Standard Features and Accessories 

Pad lockable No Load Tap Changer 

Lifting Hooks and Loops 

Pressure Vacuum Gauge 

High Voltage 
Cast Resin Bushing 
(Not Visible) 

Stainless Steel 
Diagramatic Nameplate 

Base 
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W ECOSOL® and has a sta ndard tem peratu re 
rise of 65°C. Either a flange or th roat can 
be furnished on the high and low voltage 
side for connections to prima ry and second­
a ry equipment. 

H igh and low voltage termina ls  a re located 
on opposite sides of the u n it for a "stra ig ht­
thru" l ine-up. Bushing height is standardized 
at 55 inches to permit ease of coordination 
with other equipment and later  uprating at 
min imum costs. 

Cool ing is accompl ished through flat, tubu­
lar coolers welded to the tank  wa l l .  A welded­
on tank cover/handhole provides sealed tank  
oil preservation. Sta ndard tank  pressure is  
5 psi  for oi l-filled u nits, 8 psi  for si l icone­
filled units and 1 5  psi for W ECOSOL lj)_ 
fi l led un its. 

L ifting hooks a re provided for lifting the 
e ntire unit and l ifti ng loops for lifting the 
tank  cover. The base is designed for skidding 
i n  any d irection. 

Standard Finish 
The Westinghouse sta ndard finish is a three­
coat system appl ied as follows:  
A .  A l l  su rfaces a re shot blasted or pickled to 

a se m i-w hite metal to form a completely 
clean su rface. 

B. f!'- c��stic was
_
h and phosphatized coating 

1nh1b1t corros1on and fu rnish a base for 
h igh mechanical stre ngth of paint 
bonding.  

C. Prime coat to in h ibit rust. 
One coat of Primer Intermediate water­
borne a lkyd flow coat paint. H igh  tem pe r­
atu re bake at 1 1  ooc. 

D. Intermediate coat of fi n ish color. 
One coat of Primer Intermediate water­
borne a lkyd flow coat pai nt. H igh tem per­
atu re bake at 1 1  0° C. 

E. Finish coat for attractive appearance. Air 
spray touch-up w ith a i r-dry a lkyd e na me l. 

Standa rd indoor and outdoor tan k  color is 
ANSI No. 61 . ANSI No. 70 and 24 can be 
supplied but must be specified. Other colors 
or other paints may be ava i la ble on special 
request. 

;;:--------Mechanical Rel ief Device 
on WECOSOL'"' and Sil icone 
Fil led Units-Optional on 
Oil Filled Units 

Welded Tank Cover 

Dial Type Thermometer 

Magnetic Liquid Level 
Gauge (Not Visible) 

Low Voltage Sealed 
Cast Resin Bush ing 

Lv and Hv 
Z-Bar Flanges 
For Connection to 
Incoming Line 
Section and 
Switchgear Section 

for Forced Air 
Cooling is Standard on 
Transformers 750 Kva 
and Above 

Upper Fi lter 
Press Connection 
(Not Visible) 

One Inch Drain Valve 
With 3fs Inch Sampler 

;...._ _______ Copper Faced 
NEMA Ground Pad 
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Rectangular Core and Coils 

WSS Tap Changer 
The W estinghouse externa l ly operated WSS 
tap changer provides positive sequence 
l ine vo ltage changes under de-energized 
cond itions.  An in- l ine assemb ly, the WSS 
features through-type stationary contact 
studs rigidly supported by a molded plastic 
channel . Moving contacts are spring loaded, 
s i lver plated copper which move a long the 
stationary l ine by means of a rack and 
pinion. 

This design has no rivets, bo lts or  nuts, 
thus assuring the proper contact of current 
carrying parts when taps are changed. The 
WSS benefits the user through a reduction 
of repa ir  or  replacement costs by e l im inat­
ing faulty tap changer operation-the cause 
of fa i lure in  20% of a l l  power transformers. 

Rectangular Aluminum Wound Coils 

Cutaway View of Rectangular Coils 

The W estinghouse rectangular wound coi l  
features a luminum conductor  in  both h igh 
and low vo ltage w indings. The low voltage 
winding is accompl ished on a constant ten­
sion machine and consists of f u l l  width 
sheet a l um inum extending the f u l l  height of 
the co i l .  H igh vo ltage strap a luminum is 
wound di rectly over the low voltage winding 
on a constant tension traversing machine.  
Layer to layer and high to low insulation is  
d iamond epoxy paper which when heat 
treated bonds the complete co i l  into a solid 
configuration .  

The advantage o f  low voltage sheet a l um i­
num is a continuous cross section of con­
ductor that a l lows the electrica l centers of 
h igh and low vo ltage wind ings to easily 
a l ign themselves, virtua l ly e l im inating the 
vertical component of short c ircu it force. 

WSS Tap Changer 

Core/Coil Assembly Showing R ectangular Construction and Welded Frame 

8 
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The result is a coil so un iform and com pact 
that the chance of wind ings  overlapping 
during short circuit is m i nim ized, reducing 
fa i lure rate, repa i r  and/or replacement cost. 

Step-Lap Core 

Step Lap Core Construction 

The Westinghouse exclusive stacked core 
provides a superior flux path by uti l iz ing the 
patented step-lap jo in ing of core legs to 
top and bottom yokes. Ha nd stacked Hypersi l  
steel punch ings w ith interlocking la m ina­
tions can be more un iformly and rigidly 
braced to prevent sh ifti ng during service. 

The user can benefit through reduced sound 
levels, lowered i ron and tota l losses, and 
decreased exciti ng curre nt to lower total 
operating cost. 

On wye-wye un its, a fourth leg is added to 
provide a path for ci rculating th ird har­
monic fl ux during an unbalance condition. 

Welded Frame 
The Westi nghouse exclusive welded frame 
provides a superior six piece su pporti ng 
structure for the core and coi ls .  End plates 
a re thick steel sla bs that a re assem bled in  
a mechanical and pressure j ig a round the 
core and coils, then welded to top and 
bottom plates to form a rigid structure that 
wi l l  not loosen during asse m bly, shipment, 
or in  service .  To dete rmine the thickness of 
members used (even the th ickness of we lds), 
a short ci rcuit calculation is  made for each 
unit to determine the forces of short circuit. 

The result is  an asse m bly that restrai ns 
vertical and horizontal forces, thus decreasing 
the probability of fa i l u re during severe 
short ci rcuits. 

This benefits the user by a reduction in repai r  
o r  replacement costs and a reduction in 
downtime that means loss of service or lost 
production. 
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Optional Accessories 
Many optional accessories a re avai lable for 
use w ith Westing house flu id-filled trans­
formers. Some of these a re :  
• 55°C Rise 
• Rapid pressure rise re lay (See photo) 
• Dial hot spot ind icator (See photo) 
• Internal ly mou nted curre nt transformers 
• Bolted manhole on cove r 
• Forced a i r  syste m 
• Thermal overload re lay 
• Removable cool ing radiators 
• Key interlock on tap cha nge r 
• Undercoating on tank  
• Alarm contacts on devices 

Welded Frame • Specia l tests 

Super lnsuldur Insulation 
The Westinghouse Super  lnsuldur Insulation 
effectively upgra des cellu lose insulating 
materia ls for i ncreased load and overload 
capabi l ity. Chemical stab i l izers in the l nsuldur 
process reta rd insulation breakdown u nder 
severe tem perature conditions. D i me nsiona l  
changes in  the insulating mate ria ls a re m i n i- � 
mized to insure a tig hter structure. The result 
is greater strength and coil integrity throug h­
out the l ife of the transformer. 

Super lnsuldur Insulation 

The lnsuldur syste m allows operation at 1 0°C  
higher  temperature on a 55°C rated unit  
with a 1 2% increase in  Kva capacity. 

Rapid Pressure Rise Relay 

Dial Hot Spot Indicator 

Special Designs 
Westinghouse transformers ca n be custom 
designed to meet specific customer requ i re­
ments i ncluding : 
• Low losses 
• Special sound levels 
• High altitude 
• High a m bient 
• Special taps and range 
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Dry Type Transformers 
Application 
The Westinghouse VPI Transformer is a cus­
tom-designed dry type power transformer 
which gives complete e nviron mental protec­
tion for both indoor and outdoor a ppl ica­
tions. The Westinghouse VPI Transformer is 
explosion-resistant, fire-resistant, non­
polluting to the e nvironme nt, and is idea l ly 
suitable for use i n  coordi nated unit sub­
stations. Since it is a power transformer 
desi gn with inherent protection against 
environ mental contamina nts, the Westing­
house VPI Transfor mer ca n be used in 
a ppl ications such as :  
• Steel mi l l  drives 
• Schools, hospita ls, shopping centers 

su bstations 
• Pulp and paper driver 
• Hig h-rise bui ld ing substations 
• Ce ment mi l ls and min ing processes 
• Power generating stations 

Benefits 
Westinghouse VPI Transformers offer the ad­
vantages of the prove n Westi nghouse con­
ventional dry type design and the environ­
mental protection offered with the vacuu m  
pressure impregnation (VPI) e ncapsulation 
system with either polyester or epoxy. The 
primary benefits incl ude: 
• Custom-design flexibi l ity for special cus­

tomer needs and a pplications 
• Com puterized loss-evaluated designs for 

specific customer eva l uation criteria 
• Complete environ mental protection 
• Practical ly maintenance free 
• High short circuit stre ngth 
• ANSI short time over load ca pabi l ity 
• Aluminum or copper windings 
• Available in NEMA 1 ,  2, 3R, tota l ly  e n­

closed non-ventilated, and other special 
enclosures 

• Economical 

Westinghouse Dry Type Experience 
Westinghouse inve nted the dry type tra ns­
former in 1885 and has continued to improve 
and develop the dry type design. From the 
first 35KV class dry type produced in 1 903 to 
the numerous units bui lt  for the nuclear 
industry, Westinghouse had led the way in  
dry type tech nology a nd experience. No 
other dry type manufacturer has provided 
dry type tra nsfor mers for as many special 
appl ications including offshore dr i l l ing rigs, 
rectifiers, underground mining,  transporta­
tion, networks, captive motor loads, and 
many more. 

Proven Design and Technology 
The Westi ng house VPI Transformer incorpo­
rates the Westinghouse proven, conve n­
tional dry type design with the vacu um­
pressure-impregnation (VPI) process using 
polyester or epoxy to e ncapsu late the coils. 
The result:  a custom-designed dry type 

Nom ex is a registered trademark of E. I. Dupont. 

tra nsformer with complete environmental 
protection .  

The Westinghouse V P I  Transformer i s  sim­
ilar to the conventiona l  Westinghouse dry 
type transformer. That is, it is custom de­
signed and manufactured with the coils insu­
lated with 220°C class H Nomex® insula-
tion system .  However, instead of placing the 
coil assembly in a "dip and bake" tank  to 
enclose the windings as with the conve n­
tional design, the coi l  assem blies of the 
VPI Transformer are impregnated with a sol­
ventless polyester or epoxy resin (choice 
is depe ndent on e nvironme nta l  condition) 
using the VPI process Westi nghouse has 
used with motors since 1 960. During the VPI 
encapsulation, the resin pe netrates and 
seals the insulation mater ia ls and is poly­
merized through heat to form a composite 
mass. The result is a transformer w hich 
incorporates the advantages of the 22ooc 
class H Nomex® insulation system and the 
environmenta l  protection and stre ngth of 
the resin.  

Special Applications 
Because of the design flexibi l ity of the West­
inghouse VPI Transformer, it can be custom­
designed to meet special appl ication require­
ments, including : 
• Low losses ( based upon eva l uation criteria) 
• Special impeda nces 
• High a m bients and a ltitudes 
• Special sound leve ls 
• Network designs 

Vacuum Pressure Impregnated (VPI) 
Encapsulation 
Westing house introduced the VPI process 
into the manufacturing of its large motors in 
1 960. Since that time, the VPI process has 
bee n expanded to i nclude the e ncapsulation 
of a wide range of motors and now dry 
type transfor mers. The VPI process is used 
with either polyester or epoxy resins and 
offers the following advantages as compared 
to the conventiona l  dip and bake process: 
• Enha ncement of the Nom ex insulation sys­

te m by min imizing air pockets in the 
insu lating materials and on the conductors 

• Increased mechanical strength by com­
plete penetration into al l  porus areas 

• Complete protection against moisture and 
atmospheric conta m i na nts 

Reliability 
The Westinghouse e ncapsulation process re­
duces the possibi l ity and concern of the 
resin cracking due to thermocycl ing.  The 
thickness of the resin coating is thick enough 
for environmental  protection, but thin e nough 
to minim ize temperature differential through 
its thickness. The e poxy resin has passed the 
3-month thermocylcing test of - 35°C to 
1 60oC every 24 hours as outl ined in ASTM 
D-p1 6/4. Polyester resin is even more flexi­
ble and less susceptible to cracki ng than 
epoxy and has passed a thermocycling 
test of - 35°C to 185°C. 
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Maintenance 
Westinghouse VPI Transfo rmers requ i re l ittle 
maintenance. Un l ike fluid-fi l led transformers 
which requ ire regular  inspection fo r possi­
ble leaks and periodic maintenance of the 
die lectric flu id, the Westing house VPI Trans­
former requ i res o nly the normal housekeep­
ing of occasio nal dusting to assure free a i r  
passage. 

Design Features 

Class.H Insulation Materials 
Westi nghouse VPI  Transfo rmers are insu­
lated with 220°C system materials with tem­
perature rati ngs as fo l lows: 

Maximum Average Hottest Spot Winding 
Ambient Rise Temperature Rise 

40"C 1 50°C 1 80"C 
40"C 1 1 5"C 1 45"C 
40"C 80"C 110°C 

Westinghouse has used Nomex class H in­
sulation in i ts dry type transformers for over 
20 years. Nomex insu lation presently of­
fers the best performance i n :  
• Temperature Stability 
• Electrical Strength 
• High Dielectric Strength that does not 

deteriorate with age 
• Overal l  Rel iabi l ity and Lo ngest Life 

Expectancy 

Transformer Coil Assembly 
T he high voltage and low voltage coi l s  of the 
Westinghouse VPI Transformer are designed 
and manufactured as an assem bly. The 
low voltage co i ls  consist of either a luminum 
or  copper sheet material to give maxi mum 
stabi l ity u nder short-circuit co nditio ns. The 
tu rn-to-turn and layer-to-layer insu lation 
is Nomex®. 

The LV to HV insulation is wound directly 
over the LV winding.  It consists of an a i r  
space with class H material spacers and a 
solid wal l  of Nomex insu lation on each side. 

T he high voltage co i ls  consist of either 
a luminum or  copper strap material with 
Nomex class H materials for turn-to-turn and 
layer-to-layer i nsulation .  The h igh voltage 
coi ls  are wound di rectly over the LV-to-HV 
i nsulation to form a co mplete coi l  assembly. 

T he Westinghouse VP I  Transfo rmer co i l  
assembly wi l l  pass a l l  ANSI sta ndard tests, 
including the BIL test, before being encap­
sulated. T he coi l  assem bly does not depend 
on the encapsulating material for the elec­
trical i nsulation or  mechanical strength 
needed to pass the standard tests. 

Nomex is a registered trademark of E. I. Dupont. 
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Core 
Material used to form the co re is no n-agi ng, 
cold ro l led, h igh permeabi l ity si l icon steel. 
Bu lk material is cut to w i dth and sheared 
to length by especial ly hardened and ground 
cutters to prevent edge damage and burrs 
that would sho rt between laminations and 
reduce core efficiency. 

Core lami nations are firmly clamped by 
structural steel mem bers fo r greater strength 
and lower noise levels. Core clamps and 
a l l  structural part s  are g rou nded to prevent 
an induced voltage bui ldup.  

The resulting co mpact, r igidly clam ped 
structure formed by the core and coi l  assem­
bly provides a low loss, low sound level 
design with the strength to withstand re­
peated short circuit fo rces. 

Taps 
The taps can be reached fro m the front or  
back by removing a panel w hich also pro­
tects agai nst tampering with the taps. 

T he taps are rigidly supported by brazing 
them on the central section of the HV 
coi ls.  Taps are changed by moving the flexi­
ble bolted l inks from one co nnecting point 
to the other. To simpl ify these cha nges, the 
connectio ns are clearly identified. 

lsomode Pad (Vibration Dampeners) 
On Ventilated Dry Type Units 
After removal of the shipping braces, the 
core and coi l  assembly rests on rubber 
I so mode pads to isolate no rmal core vibra­
tions from the case, fou ndation or  any 
co nduit or  bus duct co nnected to the case. 

Case 
The case has removable panels fo r access to 
the taps, and fo r co re and coi l  i nspectio n. 
T he co mplete case structure can be removed 
and knocked down to reduce size and weight 
fo r rigging into tight locatio ns. The case is  
co nstructed of heavy gauge steel and pai nted 
ANSI No . 61 l ight gray. 

Standard case accessories a re: jack pads, 
ground pad, diagram matic nameplate, pro­
visions fo r ro l l ing, and protected ventila­
tion gri l le .  
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Type OS Low Voltage 
Switchgear Section 

Modern design Type DS Low Vo ltage Metal 
Enclosed Switchgear and Circuit Breakers 
provide: 

• Integral solid-state type breaker tripping 
systems 

• Two-step sto red-energy breaker closing 
• Glass po lyester insulation 

and many other features fo r coordinated, 
safe, convenient, trouble-free and economi­
cal co ntrol and protection of low-voltage 
distrib ution systems. 
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Ratings 
600 volts Ac 
50 to 4000 Amperes continuous 
30,000 to 200,000 amperes interrupting 
capacity 

Features 
Standard Indoor Finish-Light g ray (ANSI 
No. 6 1 )  using modern electrodepositio n (E­
Coat) system .  

Four Position Drawout-Breakers can b e  in  
connected, test, disconnected o r  remove 
position with compartment doors closed. 

Standard Tin-Plated Aluminum Main Buses­
Breaker load con nectio ns are s i lver-plated 
copper (silver-plated copper bus avai lable) .  

Wiring Protection 
Cross wiring is protected by dedicated steel 
wi reways. Other wiring is bundled and 
secured with nylon ties. 

Protection During Levering Operation­
W hen levering the breaker between the con­
nected, test and d isconnected positions, the 
operato r is protected by a steel barrier (face­
plate) from co ntact w ith l ive parts and from 
arcs and hot gases. 

Two-Step Stored Energy Closing Mechanism 
-Spring charging ( 1 )  and spring release to 
close breaker (2) a re i ndependent operatio ns, 
and always g ive positive co ntro l of the in­
stant of closing.  

Motor Operated Stored-Energy Closing 
Mechanisms are supplied on electrical ly 
operated breakers. Standard contro l  voltages 
are 48, 1 25 and 250 de, and 1 20 and 240 ac. 

Remote Closing and Tripping can be acco m­
plished with manual ly operated breakers, 
by charging the closing mechanism manual­
ly, and closing and trippi ng it remotely 
through electric spring release and shunt 
trip  coi ls; available as optional attachments. 

Closing Spring Automatic Discharge­
Mechanical interlocking automatically dis­
charges the closing spri ngs w hen the breaker 
is removed fro m  its co mpartment. 

Breaker Inspection-When w ithdrawn on the 
ra i ls, breaker is completely accessible fo r 
visual i nspection; t i lt ing is not necessary. 
The ra i ls  are permanent parts of every 
breaker compartment. 
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Current Transformers fo r metering and in­
strumentation are mounted i n  the breaker 
co mpartments, and a re front accessi ble. 
Accuracies meet ANSI Standard C37.20, Sec­
tion 20-4.6.3 for Low Voltage Metal En­
closed Switchgear. 

Integral Solid-State Type Breaker Overcurrent 
Trip Systems-provide maximum rel iabi l -
ity and excellent repeatabi l i ty, and req u i re 
min imum mai ntenance. No external co n-
trol so urce is requ i red. Continuous stepless 
current pickup and time delay adjustments 
are made with sealed potentiometers, w ith 
no fixed taps or  bands and no contact 
corrosion. Two types avai lable :  Standard 
Amptecto r I I-A and Optio nal Amptecto r 1-A. 

Ground Fault Tripping is available optional ly 
as an i ntegral part of Amptecto r 1-A. 

Change in Trip Rating-The overcurrent trip 
pickup range is  establ ished by the rating of 
the current sensors on the breaker. A contin­
uous lo ng delay pickup adjustment 50% to 
1 25% of sensor rating is provided. The 
sensors can be readily changed to provide a 
different pickup range. 

Solid-State Trip 
P rovides co ntinuous wide­
range adj ustabi lity. Step­
type adjustment is  elimi­
nated. Energy and signal  
provided by current sensors; 
no potential co nnectio ns. 
Long delay, short delay, in­
stantaneous and gro und­
fault protectio n i n  various 
co mbinations. 

Glass Polyester Insulation-Westinghouse­
designed g lass po lyester, w ith excellent 
mechanical, dielectric and thermal proper­
ties, is  used for the i nsu lation system. 

Double Steel Safety Barrier i n  front of each 
breaker during no rmal operation provides 
maximum safety. 

Interphase Barriers-on breakers provide 
maxi mum i nsu lation security. T he barriers 
are easily removable for breaker inspection .  

Provision for Padlocking-All brea kers 
i nclude provision for padlocking open to 
prevent electrical or manual  closing.  T h is 
padlocking also secures the breaker in the 
connected, test or  disconnected position 
by preventing levering. 

Ease of Inspection and Maintenance-Type 
DS switchgear and breakers are desig ned 
for maxi mum accessibi lity and the utmost 
faci l ity of inspectio n and maintenance. 

Conformity to Standards-Type DS switch­
gear and breakers co nform to the follow ing 
standards : N E MA SG3 and SG5; ANSI 
C37 . 1 3, C37 . 1 6, C37 . 1 7, C37.20 ( IEEE No .. 27) .  
C37.51 and U L  Standard 1 558. 
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Design and Construction Features 

Metal-Clad Safety Features 

O uter door w ith quick-open ing latches 
closes compartment completely with 
breaker in or cut. Al l  controls are pro­
tected from unauthorized or accidental 
operation . Fu l l -sized metal shield on 
breaker face protects operator from l ive 
parts, arcs and hot gases whi le operat­
ing, racking or checking Amptector set-

Glass Polyester Insulation 
Offers far better m echanical, thermal  
and el ectrical properties than phe­
nolics. It has the m echanical strength 
to resist shortcircuit forces; is highly 
resistant to heat, flame and moistu re; 
and has been designed with generous 
creepage distances. Often used on 
5 Kv and 1 5  Kv Metal-Clad switch­
gear-Westingho use g ives these ma­
terials to you o n  a l l  i nsulat ing parts 
in Type OS 600 volt switchgear. 

t ings. Doub le interlocked device pre­
vents racking unti l contacts are open; 
contacts can't be c losed unti l  racking is  
complete. Separate cable entrance and 
bus compartments can be provid ed; 
removable barriers g ive access to bus 
compartment for inspection or clean ing.  

Two-step Stored-energy Closing 

G ives operator positive control of 
closing after spring mechanism is 
charged . Breaker can't cl ose whi le 
you're st i l l  charg ing. Operation is  op­
tional-fu l l  manual,  f u l l  electric, or 
manua l charge and remote electr ic 
release.  

On manua l breakers, the spring mech­
an ism is  manua l ly charged by one 
downward stroke of the lever w ithout 
pumping, and released by the me­
chanical "push-to-close" release but­
ton .  On electrica l ly operated break­
ers, the mechanism is norma lly 
charged and released electrica l ly,  but 
can be charged manua l ly by pumping 
an accessory l ever 1 0 to 1 2  times 
and released mechanica l ly .  

An interlock d ischarges the closing 
springs as the b reaker i s  removed 
from the com partment. The system is 
patterned after 5 Kv and 1 5  Kv Metal­
Clad switchgear. 
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Cl 
Design and Construction Features, Continued 

DS Breaker Levering Operation 

Levering Arms 

Extension Rails Finger Clusters 
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DSL Breakers and Combinations 

Type DSL Breakers are coordinated 
combinations of Type DS breakers 
and series connected current l imit ing 
fuses . They are intended for appl ica­
t ions requ iring the overload protec ­
tion and switching functions of a ir 
c ircuit breakers on systems whose 
available fault currents exceed the in­
terrupting rating of the breakers 
a lone, and/or the withstand and in­
terrupt ing ratings of "dow nstream" 
c irc uit components. 
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Design and Construction Features, Continued 
Arc Chute 

There are three basic means of extingu ish­
ing an arc :  lengthening the arc path; coo l ing 
by gas b last or contraction; deionizing or  
physica l ly  remov ing the conduction parti­
c l es f rom the arc path. It was the discovery 
by W estinghouse of this last method which 
made the first large power a i r  c ircuit  
breaker possib le .  
The De-ion® principle is  incorporated in  a l l  
of these c i rcuit breakers. This makes pos­
sib l e  faster arc extinction for g iven contact 
travel; assures positive interruption and 
min imum contact burning. 

Levering Mechanism 

The worm gear levering mechanism is self­
conta ined on the breaker drawout element 

and engages slots in the breaker compart­
ment . A removab le crank is used to lever 
the breaker between the Connected-Test­
Disconnected positions.  
M echanical interlocking is  arranged so that 
levering cannot be accompl ished unless the 
b reaker is  in the tripped position .  

Stored Energy Mechanism 
A cam-type c losing mechanism c loses the 
breaker. It receives its energy f rom a spring 
which can be charged by a manual handle 
on the front of the b reaker or by a universal 
electric motor .  
Release of the stored energy i s  accom­
pl ished by manua l ly depressing a bar on 
the front of the b reaker or electrica l ly en­
ergiz ing a releasing solenoid. 

Contacts 

A l l  a i r  c i rcuit b reakers have solid b lock. 
s i lver tungsten, in la id ma in contacts. This 
construction insures lasting current-carrying 
ab i l ity, which is  not seriously impai red 
even after repeated fa ult interruptions o r  re­
peated momentary over load . 
It is not necessary to prov ide a substantia l 
margin of safety above the actual c i rcuit 
load current to prevent contact deterior­
atio n .  
The ma in contacts a r e  o f  the butt type and 
are composed of a multipl ic ity of fingers to 
g ive many points of contact w ithout a l ign­
ment being c ritica l .  

A l l  Type DS breakers are ava i lab le as  either 
manua l ly or  e lectrica l ly operated . 

Arc ing Contact 
Spring 

Stationary Arc ing 
Contacts 

Interphase 
Barriers 

Secondary 
D isconnecting 
Contacts 

DS Breaker Pole Unit 

Insulating L ink 
lock Nut 

DS Breaker Rear View 

Sensors 

Levering 
Device Arm 
(Connected 
Positio n )  

Mai n  
D isconnecting 
Contacts 
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Standard Amptector II-A Solid-State Trip 

The Westinghouse Amptector II-A is a solid-state dev ice that provides 
adjustable overcurrent tripp ing for Westinghouse Type DS low voltage 
Ac power circuit breakers . Only one Amptector II-A is required per 
breaker, and it receives all its energy from a set of sensors-one 
mounted on each pole of the breaker. It develops an output for an 
associated trip actuator when preselected conditions of current magni­
tude and duration are exceeded. 

The dev ice can be supplied in three models or combinat ions of 
three independent cont inuously adjustable overcurrent tripping 
functions: long delay, short delay and instantaneous . 
These models are: 

DU (D uai)--Long delay and instantaneous 
SE (Selective )-Long delay and short delay 
TR (Triple)-Long delay, short delay and instantaneous 

Model DU is the bas ic standard, and wi l l  be supplied when not 
otherwise indicated or required. 

Amptector 1-A and II-A 

Each Amptector includes terminal receptacles to permit easy 
field checking of operat ion and cal ibration with an external 
power supply. A specially des igned portable test device with a 
plug to match t he Amptector receptacle is availab le to provide 
the utmost in s implicity for checking Amptector operat ion . 

Available Sensor Ratings 

Breaker Frame Size, Amperes Sensor Ratings, Amperes 

DS-206, DSL-206 or 800 50, 100, 1 50, 
DS-206S 200, 300, 400, 

600, 800 

DS-41 6, DSL-416 or  1 600 1 00, 1 50, 200, 
DS-416S 300, 400, 600, 

800, 1 200, 1600 

DS-420 2000 1 200, 1 600, 2000 

DS-632 3200 2400, 3200 

DS-840 4000 4000 

July, 1985 

Amptector II -A Characterist ics 

r---+-::ci--'-:!:-'-:-+4-J'::':--,----t-+-I:K+-t+i-t'!>I-- S h o rt De I a y T ime 
Short Delay Pickup 14--+-li*+++t-M.I Collbrated at 0.5, 1-----Calibrated at 2,4,6, -l--i>iff++-I-HM---0.33 and 0.18 
8 and 10 Times Seconds !At 2.5 
Sensor Rating T1mes Short 

Delay Pickup)  

07��� -05 t: Instantaneous Pickup 
04 r- Cal ibrated at 2,4,6,8, 10 03 c-and 12 Times Sensor Rating� 

Ot L---L-L-�LLLLLL--1---Ln£ 
.1 .3 .4 .5 3 4 5 7 10 

Current in Multiples of Sensor Rating 

20 30 40 50 70 10( 

The narrow -band character ist ic curves graphically illustrate the 
close coordination obtainable in breaker systems with Amptector 
tripp ing devices. Repeatabil ity w ith in 2%. 

The part icular breaker current rating for any breaker frame s ize is 
determ ined by the rating of the sensor used. 

The breaker current rating for any frame s ize can be changed by 
s imply chang ing the sensors, wh ich are easi ly removed from the 
breaker drawout element . The w ide range of long-de lay p i ckup 
makes one set of sensors suitable for a number of current ratings. 
The Amptector itself need not be c hanged when the assoc iated 
sensors are changed . www . 
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Optional Amptector I -A Solid-State Trip Am ptector I -A Characteristics 

Offers a l l  of the features of 
Standard Amptector 11-A, plus:  

• Integral ground fault protection 
(optiona l ) .  with adjustab le 
pickup and delay. 

• Resettab le operation ind icators 
for Ground, Overload and 
Short c ircuit .  

Amptector I -A 

Ground Pick-Up Value-Amperes 

Dial 
Setting 50 100 150 

A 13 57 60 
B 18 67 75 
c 22 75 85 
D 33 100 120 

All pick up values may vary ± 10% 

Am ptecto r I-A can be su pplied i n  
vario u s  combinations offo u r  inde­
pendent continuously adjustable 
overcurrent tripping functions : 

Long delay ( L )  
Short delay ( S )  
Instantaneous ( I )  
Ground ( G )  

The fo l lowing comb inations 
are ava i lab le:  

L l  
LS 
LSI 

L I G  
LSG 
LS IG 

ooo [li9im��, 
Long Delay Pickup 

"'' Calibrated at 0.5.0.7 ,0.9. 
1---.\if:HH-i--\::lfd-t+-1---'l\!11'\.� 1.0 and 1.25 Times Sensor Rating 

�l I 1 11111 1 I I I 
� ·'� J. Maximum Calibrated 1---ttr<;w-+-+-H�'llt--1--'ft\�.\-++ I Band Curve I I � \� 1111.1 I I I tl����ii��M�1n�'Gmum Calibrated 

e -"' Band Curve 
I"' T I 

VI\ " I IT I 

f--�M1H-1-++t-t+11--+--lli�� '\. -1-+-N-ti+- Long De I a y Time 
1\.� Calibrated 1---+lt:HH-i-+-'-'.L!..J'---++_};�1\H-++rHII-- I At 6 Times Phase_.. ........ _,�, Sensor Rating) 

10§1mmlmiD�� At 4. 12. 20. 28, 
and 36 Seconds 

f--+1..,._-+ Short Delay Pickup 9 
t---H-lil-+ Calibrated at 2,4,6, +141-+++�4- I I I I I I I I 

8 and 10 Times Short Delay Time 
1-+1..,._-+ ......,.,_HtH-+-Htlilt- Cal1brated at 0.5, Sensor Rating 1 0.33 and 0.18 

Ground Time Seconds (At 2.5 
Calibrated at 0.5,0.35 Times Short 
and 0.22 Seconds Delay Pickup) 

:: ��n�s�ta�.n�:��a�n��o�u�s�P�i�ck� u�p�!i��

· ;�,B�.!�!��������!!§II 
04 Calibrated at 2,4,6,8,10 . L' i=l:l·���l;uH�Fj'j''"jjHTttt1 
03 and12TimesSensorRating�--· ·'' •··•· 

02 � •• +�"'-+��� �1-411--f-+lf-tt+l .. 
3 4 .5 .7 1 3 4 5 7 10 

Current 1n Multiples of Sensor Rating 

20 30 40 50 70 100 

Model Ll is the basic standard and w i l l  be 
suppl ied when not otherw ise indicated. 

Sensor Rating Secondary 
200 300 400 600 800 1200 1600 2000 2400 3200 4000 Current CD 
65 80 110 145 180 260 330 400 530 640 800 1.0 
85 110 150 205 260 385 505 600 770 1000 1200 1.5 
100 130 185 250 325 480 625 760 960 1200 N.A. 1.9 
145 200 270 385 500 730 970 1200 N.A. N.A. N.A. 3.0 

CD Current of this value from the secondary of an external ground transformer will cause the ground element to function. Ground element pick-up can also be 
tested using this value. All sensors must be disconnected during test. 
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Optional Breaker Attachments and Accessories 

(a ) Shunt tr ip on manua l ly operated break­
ers. for any standard control voltage . An 
auxi l iary switch is a lso require d .  

(b ) Aux i l iary contacts o n  manua l ly operated 
breakers, usua l ly consisting of one 4 
contact auxi l iary switch. Maximum of 
three 4 contact aux i l iary switches ava i l­
able on any breaker, manua l ly or e lec­
trica l ly operated .  The contact rating is 
1 0  amperes .  (Two 4 contact switches 
are standard on each e lectrica l l y  oper­
ated breaker . )  

( c )  Compartment position switch ("TOC" ) .  
6 or 1 2  contact, actuated b y  movement 
of drawout breaker between the con­
nected and test positions. Most com­
mon uses are for disconnecting remote 
control circuits of e lectrica l ly operated 
breaker, and for bypassing "b" inter­
locking aux i l iary contacts, when breaker 
is withdrawn to test position. 

(d) Undervoltage trip (ac and de ava i lable ) .  
Acts to trip the breaker when the 
voltage on its soleno id co i l  is insuff i ­
cient to restra in  a spri ng-loaded core. 
The tropout poi nt is withi n  30 to60 
percent of the nomina l  co il voltage and 
is  not adjustable. Avai lab le as e ither 
instantaneous or  time de lay type. The 
time delay is withi n  2 to 7 seconds after 
zero voltage occurs, and is not adjust­
able. The device automatica l ly resets 
when the breaker opens; app roximate ly 
one min ute is required for resetting of 
the time de lay type. 

(e ) Overcurrent trip switch (OTS ) .  A l atch­
ing type switch with two indepe ndent 
contacts e ither norma l ly open or nor­
mal ly closed .  Operates only when the 
breaker is tripped automatica l ly  on an  
overload or  fau l t  condition ( inc luding 
Amptector 1-A integra l ground fault tr ip­
p i ng ) .  It may be used for a larm and/or 
inter locking circuits. Resetting is done 
by a pushbutton on the b reaker face 
p late, or by a remote switch through an 
optiona l reset co i l. 

(f )  H ig h  load switch (HLS-ava i lable with 
Amptector 1-A only) . A se lf resetting re ­
lay which p icks up on an overload condi­
t ion at a lower va l ue than the long de lay 
p ickup setting of the tr ipping device, 
thus, giving advance warning of an  
over load condition . The device i s  com­
plete ly independent of the overcurrent 
tr ipp i ng system, does not trip the brea k­
er, and does not replace any protection 
in any phase .  Adjustment is from 60 
to 1 00 percent of the long de lay p ickup 
setting .  The time de lay is fixed and is 
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approx imately one m inute .  One normal­
ly open contact is provided.  

(g ) E lectr ic  Lockout (Manua l  Breaker s ) .  
I n  order to c lose the breaker after 
manua l ly charging the c losing mecha­
n i sm, it i s  necessary to operate an e lec­
tr ical  pushbutton on the breaker face­
p late .  This pushbutton is  in ser ies with 
any required external  i nter locking .  The 
mechanica l "push-to-close" bar is 
made inoperative when the breaker is  
in the connected position. An e lectr ic  
spr ing re lease attachment (operated by 
the e lectricar pushbutton ) .  a charged­
spring l i mit switch, and an  aux i l iary 
switch are required. 

(h ) E lectr ic  c lose re lease on manua l ly op­
erated breakers, for any standard con­
trol voltage . Breaker can be closed by 
remote control switch or pushbutton 
after spr ing is manua l ly charged.  A 
charged-spring l imit switch and an 
aux i l iary switch are a l so required .  

( i )  Key interlock.  Operative on ly  after 
breaker has been withdrawn beyond 
disconnected position. Blocks any 
breaker from being levered into com­
partment. Breaker can be stored i n  
compartment, a n d  c a n  b e  complete ly 
removed for maintenance or for use a s  
a spare without d isturb ing inter lock. 
No mod ification of brea ker required .  

Standard Control Diagram 

Key Interlock-Blocking Position 

(j) Operation counter .  

(k )  Ac capacitor trip . 

( I )  Latch check switch.  

(m) Mecha nical  inter lock. 

Standard co ntro l diagram for Type DS e lectrica l ly operated breaker, for Ac or De 
contro l sou rce . 

,---
1 
I Rect. 
I For AC 

I ...-----( 
I 
I 
I ' 
I 
I 
I 
1-

CS (or 
P B )-T 

a
l 

__ I_! 

Legend 

LS -Limit Sw. for Closing Spring 
MOT -Motor for Spring Charging 
SH TR-Shunt Trip 
SR -Spring Release 
Y -Anti-Pump Relay 

Description of Operation 
1 -When Bkr opens, motor is energized 
through LS & "b" contact. 

2-Motor runs and charges Closing Spring. 
3-When Closing Spring fully charged, LS 
contacts reverse. 

4-Ciosing CS-C contact energizes SR Coil 
through Y, LS & "b" contacts. 

5-·When Breaker closes, "b" opens and Y Coil 
is energized in series with SR Coil. 

6-.Y contact opens to open SR Coil circuit & 
prevent pumping should breaker open while 
CS-C is held closed, Y Coil has very low 
drop-out voltage. 
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Terminal Blocks 

Current Transformers 

Insulation 
All insulation is Westinghouse g lass poly­
ester, which has been co mpou nded to in­
clude the dielectric and mechanical strength 
necessary for the application .  It is h ighly 
resistant to heat, flame and moisture, and 
has been designed with generous creepage 
distances. 

Wiring 

Potential Transformer and Control Power 
Transformer with Primary and Secondary Fuses 

Insulating Boots 

Contro l circuit ter m inal  blocks are mounted 
on the rear frame where they are readily 
accessible fo r pu rchaser's co nnectio ns and 
inspection.  Main circuit terminals may be 
oriented to suit cable entrance. 
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Buses and Connections 
Avai lable main bus ratings in Type DS switch­
gear are 600,800,1 000, 1 200,1 600,2000,2500, 
3200 and 4000 amperes. All ratings are based 
on a standard temperature rise of 65°C 
above a maxi mum a m bient air temperature 
40°C outside of the switchgear enclosu re. 

Bolted, ti n-plated a luminum main buses, 
in  conju nction with bolted si lver plated cop­
per for field co nnections a re standard. All  
standard 4000 amp buses a re copper. 

Bus and Cable Compartment with Barriers Removed 
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Optio nal copper main buses w ith si lver­
plated, bolted joints are avai lable. 

The rear po rtion of the switchgear assembly 
houses the main bus, con nections, and 
terminals. 

A ground bus i s  furnished the fu l l  length of 
the switchgear assembly and is fitted with 
termi nals fo r pu rchaser' s  con nections. 

Rear covers are the bolt-o n type. They a re 
split into two horizontal sections to facili­
tate handl ing during removal and instal lation .  

I f  the  purchaser desires, steel barriers wi l l  
be furnished to separate the main  bus and 
connectio ns from the purchaser's co nnec­
tion co mpartment. 

Cable Connection Compartment with Barriers 
in Place 
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Meter Type Current Transformers for Mounting in Circuit Breaker Compartments 

For Breaker Type • 

DS-206 OS 41 6 DS-420 DS-632 DS-840 

*Also for Types DS-2065, DS416S, and DSL-206, DSL-41 6, 
DSL-632 and DSL-840 llm 1ter type equ1pments. 

Current tra nsformers with meter accuracy 
c l assifications at h igher burdens and I or 
suitable for relaying are also available.  They 
w i ll be mounted in the rear cable connec­
tion compartment. 

Control Voltages and Currents 

Standard c ontrol voltages, rated control currents and standard ranges are as follows : 

Control Voltage 48 De 125 De 250 De 1 20 Ac 240 Ac 
Close current (SR) , amp. 5.0 2 .0 1.0 3.0 2 .0 
Shunt trip current, amp. 5.0 2 .0 1 .0 2 .0 1.0 
Spring charge motor amp. 7.5 3.0 1 . 5 3.0 1.5 
Control voltage range: 

Close- 38-56 1 00- 1 40 200-280 1 04- 1 2 7  208-254 
Trip - 28-56 70-140 1 40-280 60- 1 27 208-254 

Motor currents are running currents; inrush is approximately 400%. Motor running time to charge spring 
approximately 5 seconds. 

Potential Transformers 
Potential transformers a re rated 1 0  Kv BIL 
and are protected by both primary and 
secondary fuses. The primary fuses a re c u r­
rent l imiti ng type, 

Control Power Transformers 
Control transformers are provided when re­
quired for Ac control of circuit b reakers, 
space heaters, and/or transformer fans. Lik e  
potential transformers, t hey are protected 
by c urrent limiti ng primary fuses. N on­
c urrent l i mit ing secondary fuses are used 
on the secondary side to  protect cont rol  
circu its . 

Switchgear Accessories 

Standard acc essor ies furn ished with each 
Type OS switchgear assembly include: 

• One breaker lever ing c rank . 
• One manual spring charging lever, if 

electrica lly operated breakers are in­
cluded. 

• I nsu lat ing covers or "boots" are fur­
nished on J ive main stat ionary d isconnect­
ing contacts in compartments equipped for 
future breakers. One addit ional set is pro­
vided for each size breaker furnished. 

Test plugs are furnished when " Flexitest" 
relays , Flex itest watthour meters or Flexi­
test Type FT -1 test switches are mounted 
on the sw itchgear . 

Miscellaneous 
For feeder c ircuit instrumentat ion, smal l 
2 inch 2% accuracy class ammeters and 
Type W -2 ammeter sw itches can be 
mounted on the horizontal stationary panels 
adjacent to the breaker compartment doors .  
The ammeters and sw itches are immed iate­
ly assoc iated with definite breaker circuits. 
Other devices, such as control pushbuttons, 
indicat ing l ights and test switches can be 
mounted on these panels, w ith in space 

Ratio 

100/5 
150/5 
200/5 
300/5 
400/5 
600/5 
800/5 

1 200/5 
1500/5 
1 600/5 
2000/5 
2500/ 5  
3000/5 
4000/5 

5000/5 
6000/5 

ANS I Meter Accuracy 
Classification 

Cl 

8-0.1 8-0.2 

1 . 2 -

1 .2 -

1.2 1 .2 
0.6 0.6 
0.6 0.6 
0.6 0.6 
0.3 0.3 

0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 

l imits . Removable covers prov ide access to 
wiring. 

I nterference inter locks are suppl ied on 
break ers and in compartments where the 
compartments are of the same physical 
size, to insure that a Type DS- 206 breaker 
cannot be inserted into a c ompartment in­
tended for a Type DS-4 1 6 or D S-420 
breaker, and a Type DS-4 1 6 or DS-420 
break er cannot be inserted into a c ompart­
ment for a Type DS-206 breaker. 

Standard wire is Type MTW stranded cop­
per, flame retardent t hermo-plastic i nsu­
lated, No. 1 4  AWG m in imum,  with c ri m ped, 
uninsulated gri p  r ing tongue and lock i ng 
fork-type termi na ls ,  
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Cl 
Optional Accessories 

• Traveling type circuit breaker lifter, rail 
mou nted on top of switchgear. 

• Floor runni ng portable circuit breaker 
transfer truck with manual  lifting mecha­
nism. Requires approximate 60" deep front 
aisle space. 

• Test cabinet for electrically operated 
breakers, with push buttons, control cable 
and receptacle, for separate mou nti ng. 

• Porta ble test kit for testi ng and calibraiton 
of Amptector trip devices. Utilizes standard 
1 20 volt, 20 am pere si ngle phase 60 Hz 
supply, available from any outlet. 
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Outdoor Front Aisle Type Switchgear Enclosure 

Outdoor switchgear consists of standard 
Type OS indoor structures assembled i n  a 
heavy gauge completely weatherproof en­
closure, with a generous i nternal "walk-i n" 
front operating a isle extending through all 
units of the assem bly. Access door with 
provisions for padlocking are provided for 
each indoor section in the l i neup. 

Standard features also i nclude: 
• Bolted hinged rear doors for access to 

cable and bus compartments. 
• Filtered ventilation openings. 
• Traveling type geared breaker l ifter. 
• Space heaters. 

Metal Enclosed Bus Runs 
For connecting outdoor transformers through 
building walls to  i ndoor switchgear, low volt­
age metal enclosed buses in ratings from 
600 amperes to 4000 a m peres are avai lable. 
These buses can also be used for bus tie 
ci rcuits between separate low voltage switch­
gear assem blies. 

• Lighting outlets and convenience 
receptacles. 

• Rigid base structu re; no channels requ i red. 
• Walk-in a isle within shipping g roup shipped 

completely assem bled. 

The standard fi n ish is ANSI No. 61  inside 
and outside. A corrosion-resistant coating is 
provided on the u n derside and base. 

Design and construction follow Low Volt­
age Switchgear Standards, with bare alumi­
num or copper conductors with si lver plated 
bolted joints and glass polyester supports. 
Momentary ratings (min i m u m  50,000 am­
peres) are as required. Standard finish color 
is ANSI No. 61  l ig ht g ray i ndoor and outdoor. www . 
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Application Data, 
Dimensions and Weights 

Air Interrupter Switch Ratings 

Transformer Primary Fuse Application CD 

Load Interrupter Switch, Type WLI 
Standard for a l l  transformer types 

• 5 Kv, 60 Kv BIL, and 1 5  Kv, 95 Kv BIL 
• 600 A and 1 200 A continuous and load 

interru pt ing 

• Momentary ratings 40,000 A and 80,000 A 
asymmetrica l .  

• Fault close in  ratings 40,000 A and 6 1 ,000 A 
asymmetrical 

System 
Fuse Data Identification Interrupting Rating Max. Transf. Kva Rating ® 

C1rcuit Type Kv 
Volts (Max.) 

CLE-1 2.8 
CLE-2 2.8 
CXN 8.3 

2400 RBA-200 8.3 
RBA-400 8.3 
RBA-800 8.3 

CLE-1 5.5 
CLE-2 5.5 
CXN 8.3 

41 60 RBA-200 8.3 
RBA-400 8.3 
RBA-800 8.3 
CLE-1 5.5 
CLE-2 5.5 
CXN 8.3 

4800 RBA-200 8.3 
RBA-400 8.3 
RBA-800 8.3 
CLE-1 8.3 
CLE-2 8.3 
CXN 8.3 

6900 RBA-200 8.3 
RBA-400 8.3 
RBA-800 8.3 

CLE-1 8.3 
CLE-2 8.3 
CXN 8.3 

7200 RBA-200 8.3 
RBA-400 8.3 
RBA-800 8.3 
CLE-1 1 5.5  
CLE-2 1 5.5  
CLE-3 1 5.5 

1 2,000 CXN 1 5.5 
RBA-200 1 5.5  
RBA-400 1 5.5 
CLE-1 1 5.5 
CLE-2 1 5.5  
CLE-3 1 5.5 

1 2,470 CXN 1 5.5  
RBA-200 1 5.5 
RBA-400 1 5.5 
CLE-1 1 5.5 
CLE-2 1 5 .5 
CLE-3 1 5.5 

13,200 CXN 15 .5 
RBA-200 1 5.5 
RBA-400 1 5 .5 

CLE-1 1 5.5 
CLE-2 1 5.5 
CLE-3 1 5.5 

13,800 CXN 1 5.5  
RBA-200 1 5.5 
RBA-400 1 5.5 

Type CLE Current Limiting Fuses: Through 8.3 Kv Fuse Rating-
1 5.5 Kv Fuse Rating­

Type RBA Expulsion Type Non-Current Limiting Fuses, all Ratings­
Type CXN Current Limiting Fuses, all Ratings -

Maximum 
Amperes 

225E 
450X 
300C 
200E 
400E 
720E 

225E 
450X 
300C 
200E 
400E 
720E 
225X 
450X 
300C 
200E 
400E 
720E 
1 25E 
200E 
300C 
200E 
400E 
720E 

1 25E 
200E 
300C 
200E 
400E 
720E 

65E 
1 25X 
200X 
1 75C 
200E 
400E 
65E 

1 25X 
200X 
1 75C 
200E 
400E 

65E 
1 25X 
200X 
1 75C 
200E 
400E 

65E 
1 25X 
200X 
1 75C 
200E 
400E 

For Self Cooled 
Transformers 
1 .4 
1 .49 
1 .4 
1 .4 

Amperes 
Symm.  

50,000 
50,000 
50,000 
19,000 
37,500 
37,500 

50,000 
50,000 
50,000 
1 9,000 
37,500 
37,500 
50,000 
50,000 
50,000 
1 9,000 
37,500 
37,500 
50,000 
40,000 
50,000 
16,600 
29,400 
29,400 

50,000 
40,000 
50,000 
16,600 
29,400 
29,400 

85,000 
85,000 
50,000 
50,000 
14,400 
29,400@ 
85,000 
85,000 
50,000 
50,000 
14,400 
29,400@ 
85,000 
85,000 
50,000 
50,000 
14,400 
29,400@ 

85,000 
85,000 
50,000 
50,000 
14,400 
29,400@ 

For Forced Air 
Transformers 
1 .2 
1 .31 
1 . 2  
1 .2 

Equiv. Self Forced 
3 Ph. Mva Cooled Air 

205 670 780 
205 1 335 1 560 
205 890 1 035 
80 600 695 

1 50 1 1 90 1 385 
1 50 2140 2500 

360 1 1 55 1 350 
360 2315  2700 
360 1 545 1 800 
137 1 030 1 200 
270 2055 2400 
270 3700 4320 

415  1335 1 560 
415 2675 31 20 
415  1 780 2075 
1 58 1 1 90 1 385 
310  2375 2775 
310 4280 5000 

600 1 065 1 245 
480 1 705 2000 
600 2560 2985 
200 1 705 2000 
350 341 5  3985 
350 6150 7 1 70 

625 1 1 1 5 1 300 
500 1 785 2080 
625 2670 3 1 1 0  
205 1 785 2080 
365 3565 4160 
365 6420 7500 

1 770 905 1 080 
1770 1 745 1 985 
1 040 2790 3175 
1 040 2595 3025 
300 2970 3465 
610  5945 6930 

1835 940 1 070 
1 835 18 10  2060 
1 080 2900 3300 
1 080 2695 3140 
310 3085 3600 
635 6 170 7200 

1 945 1 000 1 1 35 
1 945 1 920 2 180 
1 145 3070 3490 
1 145 2855 3330 
330 3265 381 0  
670 6530 7620 

2030 1 045 1 1 85 
2030 2000 2280 
1 1 95 3200 3650 
1 1 95 2985 3480 
330 341 5  3985 
670 6830 7970 

@ Maximum Transformer Kva Ratings are based on Ratios of 
Maximum Fuse Current Rating to Transformer Full Load 
Current ( IFF/IT) as listed at left. For a 55oC Rise Liquid 
Fil led Transformer, use the Kva Rating for 65°C rise (55°C 
rating x 1 . 1 2) .  

CD These applications are subject to modification when specific factors such as Transformer Characteristics, other Protective 
Devices, Coordination Requ irements and Load Variations may indicate a different I piT Ratio. 

Note: The type RBA interrupting ratings shown are those of 
the discharge filter type, in which the noise is minimized 
and deionization of expulsion gases is assured. 

Caution : Primary Fuses must not be relied upon for clearing Secondary Ground Faults 
(j) Type RBA-400 at 1 4.4 Kv only, has ratings of 870 Mva and 

34,800 A symmetrical with available special discharge 
filter. 
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Dimensions of High Voltage Incoming Line Sections-Inches (Approximate) 

Type WLI Air Interrupter Switch (Single Units as Shown; See Note for Duplex) 

Rear  Rear  

-f -r D I -r D -i ) 
I nd oor 
C a b l e  

c Area c c 1/. c 

I 
( Ty p . )  

_I _I _j ( Typ. ) ) 1 .28 
t 

-33--.) ,_33 ® -· - -, I I 1-33 ® -1-zo--; -; 1- 33 ® -I-20-1 

( 
90.38 ) 

c 
Ql 

> 
0 0 "0 c 

c a 
. ., 
·;;; 

c 90.38 
E 

1-

) 

( 

0 
c 
Ql 

> 
0 0 "0 c 

c 0 . ., 
·;;; c 90.38 "' 
� 

r----"1 

--

i-
-

I--
,____.) 

0 0 "0 c 

0.50 -

r-----

98.88 "" a .c 
1-

u 

1-= 
rl "' c "' 

� 
"0 
::> 
cr 

0 0 "0 ; 
......., 0 

-1 
-

I n s .  Cab le  
Conn's .  o n l y  

B u s  Connections Cable or  B us Conn's.  Cable or  B us Conn's .  

Note: Two (2) units each 33 (or  36)  wide, with two (2) cable 
areas, required for duplex arrangements. 

Unit Cable Sp. Cable Sp. 
Depth C F(I.D.) G(O.D.) 

CD49.28 1 6.97 1 5.84 
®55.28 22.97 2 1 .84 

@ @62 29.69 28.56 
70 37.69 36.56 

July, 1 985 

CD Provides 18" max. stress cone space for top entrance. 

® Requi red for add' I stress cone space for top entrance, or for 
54" deep dry type transformer case. 

@ Min .  for single unit selector type, 5 Kv, with top or bottom 
entrance. 

® Min.  for single unit selector type, 1 5  Kv, with bottom 
entrance; top entrance 70". 

® Except 1 5  Kv with 61 ,000 A (fault close) rating 36" wide. 

Min. depth with pothead: 5 Kv 49.28; 15 Kv 55.28 

Note: For Dimensional effect of other modifications, 
refer to Westinghouse. 

Approximate Weights-Lb. 
Singe unit, 2 pos., unfused: indoor 1 500; outdoor 1 800. 
(Use two for Duplex.) 
Single unit se lector, unfused: indoor 1 800; outdoor 2 1 00. 
Indoor transition-300. 
Outdoor throat-200. 
Fuses, set of 3-200. 

"' c "' 
Q_ 

"' c 0 ·;::; "' > 
� 
LJ.J 

c 0 u: 
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Dimensions of High Voltage Incoming Line Sections-Inches (Approximate) 

Cable Entrance Compartment, Air Filled Dry Type Transformer - Indoor or Outdoor 

Fluid Filled Transformer, Indoor or Outdoor The HV cable entrance compartment for dry types is integral to the 
main enclosure and does not require additional floor space. 

-1 
A 

_j 
Front E l e v a t i o n  

C a b l e  Area 
1 6  X 3 7 . 50 

T 
38 

l_ 
P l a n  

Transformer Data and Standards 
Transformer Kva Ratings, 3 Phase 
In addition to their basic self-cooled (AA or 
OA, 1 00%) Kva ratings, Westi ng house stan­
dard Secondary U n it Substation Transform­
ers are designed for continuous operation 
at the following supplementary self-cooled 
and fan-cooled ( FA) Kva rati ngs :  

Fluid Filled 

H eight A 
Bottom Entr . - 6 5 . 2 5  
T o p  Entrance - 8 7  

Approx. Weight 
300 Lb. 

65'C Rise 55/65'C Rise 

OA FA OA 55'C 

300 . . . .  300 
500 . . . .  500 
750 862 750 

1 000 1 1 50 1 000 
1 500 1 725 1 500 
2000 2300 2000 
2500 3125 2500 

Ventilated Dry Type 

1 50'C Rise 

AA FA 

300 400 
500 667 
750 1 000 

1000 1 333 
1 500 2000 
2000 2667 
2500 3333 

OA 65'C 

336 
560 
840 

1 1 20 
1 680 
2240 
2800 

FA 55'C 

. . . .  

. . . .  
862 

1 1 50 
1 725 
2300 
3 1 25 

1 1 5/1 50'C Rise 

AA 1 1 5' AA 1 50' FA 1 50 

300 345 460 
500 575 767 
750 863 1 1 51  

1 000 1 1 50 1 533 
1 500 1 725 2300 
2000 2300 3067 
2500 2875 3833 

FA 65'C 

. . . .  

966 
1 288 
1 932 
2576 
3500 

AA 80' 

300 
500 
750 

1 000 
1 500 
2000 
2500 

8011 1 5'C Rise 80!1 50'C Rise 

AA 1 1 5' FA 1 1 5' AA 80' AA 1 50' FA 1 50' 

354 472 300 405 540 
590 787 500 675 900 
885 1 1 80 750 1 0 1 3  1 351  

1 1 80 1 573 1 000 1 350 1 800 
1 770 2360 1 500 2025 2700 
2360 3147 2000 2700 3600 
2950 3933 2500 3375 4500 
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Transformer Data and Standards, Continued 
3 Phase Transformer Secondary Ampere Ratings 

Fluid Filled Transformers 

5 

Base Kva Sec. Volts OA 

300 208 833 
240 722 
480 361 
600 289 

500 208 1 389 
240 1 203 
480 601 
600 481 

750 208 2083 
240 1 804 
480 902 
600 722 

1 000 208 2778 
240 2406 
480 1 203 
600 962 

1 500 480 1804 
E·OO 1 443 

2000 4.80 2406 
600 1 924 

2500 480 3008 
fiOO 2406 

Ventilated Dry Type Transformers 

Base Kva Sec. Volts 1 50"C Rise 

AA FA 

300 208 833 1 1 1 1  
240 722 962 
480 361 481 
600 289 385 

500 208 1 389 1852 
240 1 203 1 604 
480 601 802 
600 481 641 

750 208 2083 2778 
240 1804 2406 
480 902 1 203 
600 722 962 

1000 208 2778 3704 
240 2406 3208 
480 1 203 1 604 
600 962 1 283 

1 500 480 1 804 2406 
600 1 443 1 924 

2000 480 2406 3208 
600 1 924 2565 

2500 480 3008 4010 
600 2406 3208 

Transformer Standards 

Dimensions and Weights as l isted in the 
Tables are based on the fol lowing : 

ISe 

FA 

. . . .  

. . . .  

. . . 

2396 
2075 
1 038 
830 

3 1 94 
2767 
1 383 
1 1 06 

2075 
1 659 

2767 
2213  

3759 
3008 

1 .  Standard Base Kva Ratings: 300-500-750-
1 000-1 500-2000-2500 

2. 3 Phase, 60 Hertz, Two Windings 

3. Standard Temperature Rise (See Tables) 
above ambient air  temperature of 40°C 
( 1 04°F) maximum and 30oC (86°F) aver­
age in any 24-hour period 

4. Maximum Altitude of 1 000 meters above 
sea level for full rating (3300 feet) 
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5 ISe 

OA 55° OA 65c FA 65° 

833 933 
722 808 
361 404 . . . .  
289 323 

1 389 1 556 . . .  
1 203 1 347 

601 674 . . . . 
481 539 

2083 2333 2683 
1804 2021 2324 
902 1 0 1 1  1 1 62 
722 808 929 

2778 31 1 1  3578 
2406 2695 3099 
1 203 1 347 1 549 
962 1 077 1 239 

1 804 2021 2324 
1 443 1 6 1 6  1859 

2406 2695 3099 
1 924 2 1 55 2478 

3008 3368 42 1 1  
2406 2694 3367 

1 1 511 50CC Rise 80/1 1 5°C Rise 8011 50"C Rise 

AA 1 1 5° AA 1 50° FA 1 50° AA 80° AA 1 1 5° FA 1 1 5° AA 80c AA 1 50" FA 1 50° 

833 950 1 264 833 983 1 3 1 1 833 1 1 25 1 500 
722 830 1 1 04 722 852 1 1 36 722 975 1 300 
361 41 5 552 361 426 568 361 487 649 
289 332 442 289 341 455 289 390 520 

1 389 1 597 2 1 24 1 389 1 639 2 1 85 1 389 1 875 2500 
1 203 1383 1 839 1 203 1420 1 893 1 203 1 624 2 1 65 

601 691 919 601 709 945 601 81 1 1 081 
481 553 735 481 568 757 481 649 865 

2083 2395 3185 2083 2458 3277 2083 281 2 3749 
1 804 2075 2760 1 804 2 1 29 2839 1804 2435 3247 
902 1 037 1 379 902 1 064 1419 902 1 2 1 8  1 624 
722 830 1 1 04 722 852 1 1 36 722 975 1 300 

2778 3195 4249 2778 3278 4371 2778 3750 5000 
2406 2767 3680 2406 2839 3785 2406 3248 4331 
1 203 1 383 1839 1 203 1 41 9  1 892 1 203 1 624 2 1 65 

962 1 1 06 1 471  962 1 1 35 1 51 3  962 1 299 1732 

1 804 2075 2760 1 804 2 1 29 2839 1 804 2435 3247 
1 443 1 659 2206 1 443 1 703 2271 1 443 1 948 2597 

2406 2767 3680 2406 2839 3785 2406 3248 4331 
1 924 2213  2943 1 924 2270 3027 1 924 2597 3463 

3008 3459 4600 3008 3549 4732 3008 4061 541 5  
2406 2767 3680 2406 2839 3785 2406 3248 4331 

5. Standard High Voltages: 2400-41 60-4800- 9. No Series-Paral lel  or Delta-Wye Terminal  
6900-7 200- 1 2000-1 2470- 1 3200-1 3800, Boards 
delta connected only 

1 0 . Standard Accessories and Losses 
6. Standard High Voltage Taps: two approxi­

mately 2 V2%full  capacity above and two 1 1 .  Standard Surface Preparation, Fi nish 

below rated voltage Processes, Materials and Colors 

7. Standard Low Voltages (no taps) : CD 
208y/1 20 ( 1 000 Kva max.) 
240 delta ( 1 000 Kva max.) 
480 delta (al l  ratings) 
480y/277 (al l  rati ngs) 

8. Aluminum Winding Conductors 

1 2 . Standard Tests in accordancewit h ANSI 
Standard Test Code (see below) 

1 3 . HVand LV Basic Impulse Levels, Im ped­
ance and Sound Levels in l ine with the 
fol lowi ng Tables 

Gl 600 Y and 600 .l also available. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Descriptive Bulleti n 
32-850 
Page 28 

Power Centers With Type DS Secondary Switchgear 

Transformer Data and Standards, Continued 

Standard Insulation Levels-Kv BIL 

High Fluid Filled Vent. Dry 
Voltage Transformer Transformer 
Rating HV LV (600 Max.) HV LV (600 Max.) 

2400 45 30 30 1 0  
4160 60 30 30 1 0  
4800 60 30 30 1 0  
6900 75 30 40 1 0  
7200 75 30 40 1 0  

1 2000 95 30 60 1 0  
1 2470 95 30 60 1 0  
13200 95 30 60 1 0  
1 3800 95 30 60 1 0  

Standard Guaranteed Sound Levels- Decibels 

Fluid Filled Vent. Dry 
Max. Base Kva Transformer Transformer 
(Self Cooled) OA FA AA FA 

300 55 58 67 
500 56 60 67 
750 58 67 64 67 

1 000 58 67 64 68 

1 500 60 67 64 68 
2000 61 67 66 69 
2500 62 67 68 71  

Impedances ( ± 7%% Tolerance ) :  

Kva 

300 
500 
750 

1000 
1 500 
2000 
2500 

CD 5.75% at 95 Kv B IL  

Vent. Dry 
Transformer 

®4.50% 
5.75% 
5.75% 
5.75% 
5.75% 
5.75% 
5.75% 

Fluid Filled 
Transformer 

5.0% 
5.0% 
5.75% 
5.75% 
5.75% 
5.75% 
5.75% 

Standard Tests (ANSI) 

• Resistance measurements 

• Ratio tests 

• Polarity and phase relation 

• No-load loss and excitation current 

• Impedance and load loss 

• Applied potential test 

• I nduced potential test 
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Power Centers With Type OS Secondary Switchgear 

Transformer Dimensions and Weights-Inches (Approximate) 

Fluid-Filled 

Aluminum Windings, Standard Design & Losses, Delta-Wye, 60 Hz, 
Indoor or Outdoor, 600 Volt LV Class @ 30 Kv BIL 

KVA HV HV BIL %Z 
CLASS 

Oil-Filled 

300 5 
1 5  

500 5 
1 5  

750 5 
1 5  

1 000 5 
1 5  

1 500 5 
1 5  

2000 5 
1 5  

30,60 5.00 
95 5.00 

60,60 5.00 
95 5.00 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

2500 5 30,60 5.75 
5.75 1 5  95 

WECOSOL'-Filled 

300 5 
1 5  

500 5 
1 5  

750 5 
1 5  

1 000 5 
1 5  

1 500 5 
1 5  

2000 5 
1 5  

30,60 5.00 
95 5.00 

30,60 5.00 
95 5.00 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

2500 5 30,60 5.75 
1 5  95 5.75 

Silicone-Filled 

300 5 
1 5  

500 5 
1 5  

750 5 
1 5  

1000 5 
1 5  

1 500 5 
1 5  

2000 5 
1 5  

2500 5 
1 5  
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30,60 5.00 
95 5.00 

30,60 5.00 
95 5.00 

30,60 5.75 
95 5.75 

30,6C 5.75 
95 5.75 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

30,60 5.75 
95 5.75 

65°C Rise 55°C Rise 
H W D Weight H W D Weight 

81 31 
81 29 

86 49 
86 47 

86 53 
86 51  

86 56 
86 53 

86 57 
86 54 

60 3470 81 32 
60 3300 81 30 

56 4000 86 49 
56 3800 86 47 

66 5300 86 55 
63 5000 86 52 

70 6650 86 57 
87 6300 86 55 

74 7900 86 60 
72 7500 86 57 

64 3570 
64 3400 

66 4200 
66 4000 

79 5450 
75 5200 

89 6850 
89 6500 

92 8200 
89 7800 

86 59 1 01 1 0000 86 61 1 1 2  1 0300 
86 58 1 0 1  9550 86 58 1 1 2  9800 

86 63 1 05 1 2300 86 62 1 1 7 1 2 1 00 
86 60 105 1 1 700 86 59 1 17 1 1 500 

82 30 
82 29 

86 49 
86 47 

86 53 
86 51  

86 59 
86 56 

86 60 
86 57 

65 4450 86 30 
65 4200 86 29 

60 5250 86 49 
60 5000 86 47 

76 6800 86 49 
76 6800 86 49 

86 7900 86 52 
86 7900 86 52 

75 9900 86 57 
75 9400 86 54 

78 4950 
78 4700 

74 5500 
74 5200 

86 7 1 00 
86 7100 

96 8800 
96 8800 

97 10400 
97 9900 

86 59 1 0 1  1 1 200 86 59 1 13 1 2 1 00 
86 58 101  1 1 200 86 59 1 1 3 1 2 1 00 

86 62 108 1 3350 86 65 1 2 1  1 4700 
86 59 1 08 1 2700 86 62 1 2 1  1 4000 

84 31 72 3675 84 32 
84 29 72 3500 84 30 

86 49 68 4400 86 49 
86 47 68 4200 86 47 

86 53 76 5800 86 54 
86 50 76 5800 86 52 

86 55 84 6800 86 57 
86 52 84 6800 86 54 

74 3700 
74 3500 

80 4800 
80 4500 

86 6100 
86 6 1 00 

96 7600 
96 7600 

86 58 88 8700 86 60 1 09 8950 
86 54 88 8300 86 57 1 09 8500 

86 60 1 0 1  9800 86 61 1 1 3  9000 
84 58 1 0 1  9800 84 59 1 1 3  1 0900 

86 63 1 19 1 2700 86 62 1 21 14100 
86 60 1 1 9  1 2100 86 59 1 2 1  1 3400 

Ventilated Dry Type 

Aluminum Windings, Standard Design & Losses, Delta-Wye, 
60 Hz, Indoor, 600 Volt LV Class @ 1 0  Kv BIL 

KVA 

300 

500 

750 

1000 

1 500 

2000 

2500 

300 

500 

750 

1000 

1 500 

2000 

2500 

300 

500 

750 

1 000 

1 500 

2000 

2500 

HV 

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

5 
1 5  

HV-BIL 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

30 
60 
95 

%Z 

4.50 
4.50 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

4.50 
4.50 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

4.50 
4.50 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

5.75 
5.75 
5.75 

H 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

1 05 
105 
1 05 

1 05 
105 
1 05 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

1 05 
1 05 
1 05 

1 05 
105 
1 05 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

1 05 
1 05 
105 

1 05 
105 
1 05 

w 

60 
60 
60 

60 
60 
70 

60 
70 
70 

70 
70 
70 

70 
70 
70 

105 
105 
1 1 5  

1 05 
1 1 5  
1 1 5  

60 
60 
60 

60 
60 
70 

60 
70 
70 

70 
70 
70 

70 
70 
70 

1 05 
1 1 5  
1 1 5  

1 1 5  
1 1 5  
1 30 

60 
60 
70 

60 
70 
70 

70 
70 
70 

70 
70 
70 

70 
70 
70 

1 1 5  
1 1 5  
1 30 

1 30 
1 30 
1 30 

D 

54 
54 
54 

54 
54 
60 

54 
60 
60 

60 
60 
60 

60 
60 
74 

60 
60 
60 

60 
60 
60 

54 
54 
54 

54 
54 
60 

54 
60 
66 

60 
74 
74 

60 
74 
82 

60 
60 
66 

60 
60 
68 

54 
54 
60 

54 
60 
66 

60 
74 
74 

74 
74 
82 

74 
82 
82 

60 
60 
68 

68 
68 
68 

Weight 

2870 
3200 
3190 

3250 
3580 
4080 

3930 
4720 
4920 

4740 
5600 
6170 

6060 
7000 
7880 

8 1 00 
9000 
9800 

9400 
1 0400 
1 1 200 

2850 
3210 
3250 

3520 
3760 
4230 

41 50 
4950 
5400 

5210 
6150 
6420 

6680 
8060 
8560 

8700 
10000 
1 0500 

1 1 600 
1 1 700 
1 2500 

3200 
3480 
3780 

3810 
4650 
5080 

5010 
6250 
6480 

6230 
7350 
7710 

8030 
9360 

1 0 1 30 

1 0600 
1 2800 
1 3800 

16700 
1 5900 
1 9400 www . 
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Power Centers With Type OS Secondary Switchgear 

Application-Type OS Air Circuit Breakers 

Standards 
Type DS circuit breakers meet or exceed 
a l l  applicable requirements of the latest 
ANSI  Standards C3 7 . 1 3 and C37 . 1 6 

System Voltage and Frequency 
Type DS breakers are designed for opera­
tion on Ac systems only, 60 Hz or 50 Hz, 
600 volts maximum.  

Continuous Current Ratings 
Unl ike transformers. generators and motors, 
circuit breakers are maxi mum-rated devices 
and have no bui lt- in temporary overload 
current ratings . Consequently, it is vita l that 
each appl ication take into consideration the 
maximum anticipated current demand, in i ­
t ia l  and future, includ ing temporary over­
loads.  

The continuous rating of any Type DS 
breaker is l imited to 1 25% of the sensor 
rating, or the fra me size current rating, 
whichever is the lesser . For instance, a Type 
DS-41 6 1 600 a mpere frame breaker with 
800 ampere sensors has a maximum con­
tinuous rating of 800 times 1 .25 or 1 000 
amperes, but the same breaker with 1 600 
a mpere sensors is  l imited to 1 600 a mperes 
maximum . 

Al l  current ratings are based on a maximum 
ambient air  temperature of 40 ° C (1  04 o F )  
outside of the switchgear enclosure. 

Altitude 
The breakers are applicable at their fu l l  
voltage and cu rrent ratings u p  t o  a m axi­
mum altitude of 6600 feet (2000 m eters) 
above sea level. When installed at hig her 
ltitudes, the ratings a re su bject to correc­
tion factors in accordance with ANSI 
Standards. 

Repetitive Duty 
Repetitive breaker opening and closing, 
such as  in frequent motor starting and 
stopping, are covered by ANSI  Standards 
C37 . 1 3  and C37 . 1 6. These Standards l ist 
the number of operations between servicing 
(adjusting, clean ing, lubr ication, tightening, 
etc . )  and the total numbers of operations 
under va rious conditions without requiring 
replacement of parts, for the various break­
er frame sizes. 

For motor starting duty, when closing start­
ing currents up to 600% and opening run­
n ing currents up to 1 00% of the breaker 
frame s ize, at  80% power factor or h igher, 
the endurance or total operations ( not re­
quiring parts replacement) wi l l  be as 
fol lows: 

Type DS-206--1 400 
Type DS-41 6-- 400 

The frequency of operation should not ex­
ceed 20 starts in 1 0  minutes or 30 in one 
hour.  

Unusual Environmental and Operating 
Conditions 

Specia l  attention should be given to appl i­
cations subject to the fol lowing conditions: 

1 .  Damaging or hazardous fumes, vapors, 
etc. 

2. Excessive or abrasive dust. 

For such conditions, it is  genera l ly rec­
ommended that the switchgear be in­
sta l led in a c lean,  dry room, with filtered 
and/or pressurized clean a i r .  This  meth­
od permits the use of sta ndard indoor 
switchgear, and avoids the derating ef­
fect of non-ventilated enclosures. 

3. Salt spray, excessive moisture, dripping, 
etc. 

Optiona l drip-proof top covers and 
space heaters in indoor switchgear, or 
outdoor weatherproof enclosures, may 
be indicated, depending upon the sever­
ity of the conditions. 

4. Excessively  h igh or low ambient tem­
peratures. 

For a mbient temperatures exceeding 
40°C, and based on a standard temper­
ature rise of 65°C, the continuous cur­
rent ratings of breaker fram e  sizes, and 
a lso buses, cu rrent transformers, etc., 
wil l  be subject to a rating factor calcu lated 
from the fol lowi ng form u l a :  

V 1 05 ° C  Total-Specia l  Ambient, o c  
1 05 ° C  Total-40 o C  Standard Ambient 

Interrupting ratings of Type OS breakers at system voltages are given in the following table. Maximum voltages at which the interrupting 

Interrupting Ratings, RMS Symmetrical Amperes 
Breaker Frame With Instantaneous Trip 
Type Size, Amp. 

DS-206 800 

DS-206H <i 800 
DS-416 1 600 
DS-41 6H <i 1 600 
DS-420 2000 
DS-632 3200 
DS-840 4000 

(I Changed since previous issue. 
CD Also short-time ratings. 

208-240V 

42,000 
50,000 
65,000 
65,000 
65,000 
85,000 

1 30,000 

@ Short circuit ratings of non-automatic 
breakers except the DS-840 which is 65,000. 

480V 

30,000 
42,000 
50,000 
65,000 
65,000 
65,000 
85,000 

With Short Delay Trip CD® 
600V 208-240V 480V 600V 

30,000 30,000 30,000 30,000 
42,000 42,000 42,000 42,000 
42.000 50,000 50,000 42,000 
50,000 65,000 65,000 50,000 
50,000 65,000 65,000 50,000 
65,000 65,000 65,000 65,000 
85,000 85,000 85,000 85,000 

ratings apply are:  
System Voltage Maximum Voltage 

208 or 240 254 
480 508 
600 635 

Interrupting ratings are based on the stand­
ard duty cyc le consisting of an opening 
operation, a 1 5  second interval and a c lose­
open operation, in succession, with delayed 
tripping in case of short-delay devices. 

The standard duty cycle for short-time rat­
ings consists of maintaining the rated cur­
rent for two periods of Y2 second each, 
with a 1 5-second interva l of zero current 
between the two periods. 
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Power Centers With Type DS Secondary Switchgear 

Application - Type OS Air Circuit Breakers, Continued 

The c ircuit breakers are not adversely 
affected by very low outdoor ambient 
temperatures, particularly when ener­
gized and carrying load currents. The 
standard space heaters in weatherproof 
switchgear wi l l  raise the temperature 
s l ightly and pmvent condensation. 

5. Abnormal vibration or shock. 

Appl ications involving such conditions 
shou ld be referred to Westinghouse with 
complete data . 

6. Abnorma l l y  hinh repetitive and frequen­
cy of operation. 

In  l ine with "Repetitive Duty" above, a 
lesser number of operations between 
servic ing, and more frequent replace­
ment of parts, may be indicated . 

System Application 
Tables 3A through 3D on Pages 40 a nd 41 list 
the calculated secondary short circuit cu r­
rents and appl icable main secondary a nd 
feeder breakers for secondary unit su bsta­
tion switchgear. 

The short c ircu it currents are calculated by 
dividing the transformer basic ( 1 00% ) 
rated a mperes by the sum of the trans­
former and primary system i mpedances, 
expressed in "per unit ." The transformer 
impedance percentages are standard for 
most secondary unit substation transform­
ers. The pri mary impedance is  obtained by 
d ividing the transformer base ( 1 00% ) Kva 
by the pri mary short-circuit Kva . The motor 
contributions to 1he short circuit currents 
are estimated as  approximately 4 times the 
motor load a mperes, which in turn are 
based upon 50% of the tota l load for 208 
volts and 1 00% for a l l  other voltages. 

Higher transformer i mpedances a nd/or lower 
percentages of motor l oads will reduce the 
short circuit currents corresponding ly. Sup­
plementary transformer ratings (see Tables 
on Page 49) wi l l  not increase the short 
circuit currents, provided the motor l oads 
are not increased. 

The Tables do not apply for 3 phase banks 
of single phase d istribution transformers, 
which usua l ly  have i mpedances of 2% to 
3% or even lower. The short c ircuit currents 
must be reca lcu lated for a l l  such applica­
tions and the breakers selected accord ingly. 
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Main Transformer Secondary Breakers 
Transformer secondary breakers are re­
quired or recommended for one or more 
of the fol lowing purposes: 

1 .  To provide a one-step means of remov­
ing a l l  load from the transformer. The 
N E C  l imits the maximum number of 
feeder breakers on a transformer bus 
without a main breaker to six ( 6 ) .  

2 .  To provide transformer overload protec­
tion in the absence of an individual  pri­
mary breaker, and/or when primary 
fuses are used. 

3. To provide the fastest clearing of a short 
circuit in the secondary main  bus. 

4 .  To provide a loca l d isconnecting means, 
i n  the absence of a local primary switch 
or breaker, for maintenance purposes. 

5. For automatic or manual transfer of 
loads to a l ternate sources, as in double 
ended secondary selective unit  sub­
stations. 

6 .  For simpl ifying key interlocking with 
primary interrupter switches. 

Main  secondary breakers as  selected in 
Tables 3A thru 3D have adequate interrupt­
ing ratings, but not necessar i ly  adequate 
continuous current ratings. They should be 
able to carry continuously not only the 
anticipated maximum continuous output of 
the transformer, but a lso any temporary 
over loads .  

Maximum capabi l ities of  transformers of 
various types, in terms of Kva and secondary 
cu rrent, are given on Pages 40 and 41 . It 
will be noted that the maxi m u m  rati ngs wi l l  
often requi re the substitution of  larger 
frame main breakers than those l isted in 
Tables. Even if a self-cooled transformer 
only is considered, it should be remem bered 
that with ratings of 750 Kva and higher, 
provision for the future addition of cooling 
fans is automatical ly  included. It is recom­
mended that the ma in  breaker have suffi­
cient capacity for the future fan-cooled 
rati ng, plus an a l lowance for overloads if 
possible, particu larly since load g rowth 
cannot always be predicted. 

The same considerations shou ld be given 
to the main bus capacities and main current 
transformer ratios. 

Bus Sectional izing ( Tie) Breakers 
The min imum recommended continuous 
current rating of bus sectiona l izing or tie 
breakers, as used in double ended second­
ary selective unit substations or for con­
necting two single ended substations, i s  
one-half that o f  the associated m a i n  break­
ers . The interrupting rating should be at 
least equal to that of the feeder breakers. 
It i s  common practice to select the tie 
breaker of the next frame size below that of 
the main breakers. However, many users 
and engineers prefer that the tie breaker be 
identical to and interchangeable with the 
main breakers, so that under normal cond i ­
tions it w i l l  be  ava i lable as a spare main  
breaker. 

Generator Breakers 
In most appl ications where generators are 
connected throug h  breakers to the second­
ary bus, they are used as e mergency stand­
by sources only, and a re not synchronized 
or paralleled with the u nit su bstation  trans­
formers. U nder these conditions, the inter­
rupting rating of the generator breaker wil l  
be based solely on  the generator Kva and 
sub-transient reactance. This reactance 
varies with the generator type a nd Rpm, 
from a m i n i m u m  of approximately 9% for 
a 2 pole 3600 rpm turbine driven gener­
ator to 1 5% or 20% or m ore for a m edium 
or s low speed engine type generator. Thus 
the feeder breakers selected for the un it 
su bstation wi l l  usual ly be adequate for a 
standby generator of the same Kva as the 
transformer. 

Most generators have a 2-hour 25% over­
load rating, and the generator breaker must 
be adequate for this overload current. Se­
lective type long and short delay trip de­
vices are usua l ly  recommended for coor­
d ination with the feeder breakers, with the 
long delay elements set at 1 2 5% to 1 50% 
of the maximum generator current rating for 
generator protection . 

In the case of two or more para l leled gen­
erators, Type CRN-1  antimotoring reverse 
power relays are recommended for protec­
tion of the prime movers, particularly piston 
type engines. For larger generators requir­
ing Type DS-632 or DS-840 breakers, Type 
COV voltage-restra int type overcurrent re­
lays are recommended. 
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Power Centers With Type DS Secondary Switchgear 

Application-Type OS Air Circuit Breakers, Continued 
Type OS Breaker Sensor Selection Guide for Resistance Welding Applications 
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Resistance Welding Feeder Breakers 
The appl ication of Type OS breakers to re­
sistance welding c ircuits is shown on the 
Sensor Selection Guide.  

Sensor ratings only are given; the breaker 
frame wi l l  a lso be as required for interrupt­
ing ratings. 

Type OS breaker solid state tripping devices 
are wel l suited for thi s  service, since the 
chattering, noise, wear and cal ibration 
changes experienced in e lectro-mechanica I 
devices are e l iminated. 

These applications are based on Amptector 
II -A or Amptector I -A long delay and instan­
taneous trip devices with the fol lowing set­
tings: 

long delay pickup 1 .0 times sensor rating 
long delay time 36 seconds. 
Instantaneous trip setting 2 times average 
weld amperes (during-weld amperes times 
percent duty cyc le )  or h igher. 
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Application-Type OS Air Circuit Breakers, Continued 

Feeder Breakers--General 
Circuit breakers for feeder circuit protec­
tion may be manual ly or electrica l l y  oper­
ated , with long and short delay or long 
delay and instantaneous type trip devices, 
and trip settings, as required for the specific 
c ircu it and load mquirements. 

Feeder breakers as selected in Tables 3A 
thru 3D have adequate interrupting ratings, 
and are assumed to have adequate contin­
uous current ratings for maximum load 
demands. 

General purpose 11eeder breakers, such as 
for l ighting circuits, are usual l y  equipped 
with long delay and instantaneous trip de­
vices, with the long delay pickup set for the 
maximum load demand in  the circuit. 
Where arcing fault protection is required, 
the instantaneous trip setting should be as 
low as practicable consistent with inrush 
requirements. 

Motor Starting F11eder Breakers 
These breakers are usua l ly  electr ica l ly 
operated, with long delay and instantaneous 
tripping characteristics for motor running, 
locked rotor and fault protection . 
The breaker sensor rating should be chosen 
so that the long delay pickup can be set at 
1 2 5% for motors with a 1 . 1 5  service factor 
or at 1 1 5% for a l l  other motors. 

When system short c ircuits are less than 40 
times 'the motor fu l l  load current, the motor 
breaker tripping characteristic should in­
c lude a short delay characteristic for greater 
fault protection . 

Group Motor Fe11der Breakers 
Typical loads for· such circuits are motor 
control centers. The feeder breakers may be 
either manua l l y  or electrica l ly  operated as 
preferred, and are usua l ly equipped with 
long and short delay trip devices for coor­
d ination with the ind ivid ual motor circu it 
devices. The minimum long delay pickup 
setting should be 1 1 5% of the running cur­
rent of the largest motor in the group plus 
the sum of the runn ing circu its of a l l  other 
motors. 
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Ground Fault Protection With Westinghouse 
Amptector I -A Static Trip 

Distribution Systems 
The power d istribution in three phase low 
voltage systems can be three or four wire 
distr ibution. The three wire d istribution can 
be served from either delta or wye sources, 
but the four wire distribution is obta ined 
from wye source only. Fig. No. 1 shows 
three wire d istribution with delta source and 
Fig.  N o .  2 shows three wire distribution with 
wye source . I t  is sign ificant on F ig .  N o .  2, 
that the wye connection of a transformer 
secondary does not necessar i ly  mean four 
wire distribution in  switchgear. This is 
worthwhi le  to note because four wire d is­
tribution i s  quite frequently assumed when 
the transformer secondary i s  wye con­
nected. The low voltage system i s  three 
phase four wire distribution only if a fourth 
wire is carried through the switchgear and 
single phase loads are connected to feeder 
breakers. This fourth wire is  the neutral bus. 
The neutra l bus is  connected to the neutral 
of the wye connected transformer second­
ary as shown on F ig .  N o . 3 .  The standard 
neutra l bus capacity is one half of the phase 
bus current carrying capacity but fu l l  capa­
c ity neutra l busses are a l so ava i lable on 
request. 

Three or four wire systems can be ground­
ed or ungrounded in service. Genera l l y  
where the source is  delta connected it is  
ungrounded, but in some very rare cases it  
i s  grounded at one corner of the delta or at 
some other point. When the source is  wye 
connected it can be grounded or un­
grounded and when grounded the ground­
ing is at  the neutra l .  When low voltage sys­
tems are grounded they are genera l ly  sol id­
ly grounded. However occasiona l ly  the 
ground ing is  through a resistor. Three and 
four wire sol id ly grounded systems a re 
shown on Fig. No. 4 and 5 .  At present the 
new insta l lations are mostly sol id ly  ground­
ed or ungrounded low voltage systems with 
a definite trend toward the increase of the 
sol idly grounded systems. An ungrounded 
low voltage system is a good operating sys­
tem if it is equipped with a ground detection 
device and if the operators and ma intenance 
crew are trained to locate the init ial  ground 
and clear it as soon as  practica l .  The 
grounded neutral system results in a ground 
current as soon as any ground occurs on a 
phase conductor and if the current exceeds 
the setting of the protective device it w i l l  
operate a n d  isolate the fault .  

Need For Ground Fault Protection 
If the magnitude of a l l  ground currents 
would be large enough to operate the short 
delay or instantaneous elements of the 
phase overcurrent trip devices there would  
be no problem in so l id ly  grounded systems.  
Unfortunately th is  is  not  the case, because 
low magn itude ground currents are quite 
common. Low level ground currents can 
exist if the ground is in the winding of a 
motor or a transformer or if it is a high i m­
pedance ground.  Low level ground currents 
may a lso be due to an a rcing type 
ground.  The arcing type grounds are the 
source of the most severe damages to elec­
trica l eqiupment. The lower l imit of the arc­
ing ground currents is  unpredictable and 
the magnitude may be considerably below 
the setting of the breaker phase overcurrent 
trip devices. 

Since the breaker phase overcurrent trip 
devices cannot provide fast protection 
against low magnitude ground faults there 
is  a need for an additional protective device .  
This additional device is  not t o  operate on 
normal overloads and it is to be sensitive 
and fast enough to protect agai nst low mag­
nitude grounds. It is also important that this 
additional ground protecting device be 
simple and rel iable.  The Westinghouse 
Amptector I -A sol id-state tripping system 
including an optional "ground element" 
w i l l  assure good ground fault protection .  

The Ground Element 
The ground element of the solid-state trip is 
part of the Amptector 1-A and is in  addition 
to the usual phase protection.  The g round 
element has a continuously adjustable pick­
up with cal ibrated m a rks as shown in Table 
2 and a continuously adjustable  t ime delay 
with cal ibrated m arks at 0.22-0.35-0.50 
seconds. The input cu rrent to the Am ptector 
1-A terminals can be provided by : 

(a)  Residual connection of phase sensors 
with residual circuit connected to g round 
element term inals.  This is the Westing­
house Type DS Low Voltage Switchgear 
standard grou nd protection system. This 
produces picku p values as shown in 
Table 2. 

(b)  External ground sensing cu rrent 
transformer d i rectly con nected to ground 
element terminals .  Th is  is one of the 
unique features of the Westi nghouse 
Amptector 1-A. This means that this exter­
nal ground sensor wi l l  trip the breaker 
on grounds without the use of external 
relay and without the appl ication of a 
breaker shunt trip and external power 
sou rce. The lower the CT ratio the more 
sensitive the g round fau lt protection.  
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Application-Type OS Air Circuit Breakers, Continued 

Ground Fault Protection Application and 
Coordination 
In well designed systems the continuity of 
service is very i mportant. For rel iable 
service continu ity selective tripping is ap­
plied between main tie and feeder breakers 
and the downstream protecting devices for 
phase-to-phase faults. S imi lar  selective trip­
ping is desirable when breakers trip on 
g rou nds. The appl ication of g round protec­
tion on main  breakers only may assure good 
ground protection, however it wi l l  not pro­
vide good service conti nual ly  because the 
main breaker wil l  trip on  g rounds wh ich 
should have been cleared by feeder break­
ers. When the switchgear itself feeds the 
loads d irectly the appl ied g round protec­
tion m ust be such that on a load circuit 
g round the associated feeder breaker wi l l  
tr ip first. Therefore, for proper protection 
and for good service continuity, main,  tie 
and feeder breakers a l l  should be equ ipped 
with g round protection. G round protection 
is not requ i red for non-automatic tie break­
ers having no phase overcurrent protectio n .  

T h e  necessary coordinated tripping is  not 
easi ly  accompl ished when the switchgear 
feeds into downstream sub-distribution 
panels which do not have ground protec­
tion . If fu l l  selective tripping is  required 
the downstream protecting devices should  
a lso be  equipped with ground protection. 
If not, the system designer wi l l  face a co­
ordination problem in obta in ing selectivity 
between the low pickup and fast tripping 
switchgear breaker ground elements and 
phase overcurrent protective devices. This 
is a very d iff icult problem because of the 
time-current tripping characteristic of the 
phase overcurrent protective devices. When 
such coordination is  desired, the ground 
element pickup must be increased in  order 
to "desensitize" the device. I t  is  obvious 
that when the ground element is set at its 
highest setting, valuable protection is lost 
for low magnitude arcing ground currents. 
If higher ground element pickup is  at­
tempted to achieve coordination with fair ly 
large sized downstream phase devices the 
ground protection setting approaches the 

Figure 1. 3 Wire Distribution. Delta Source (Ungrounded) 

characteristic of a short time phase e lement 
and the ground protection wi l l  lose its true 
meaning a nd not provide the expected 
protection . 

In view of the above it is evident that prop­
erly applied ground protection requ ires 
ground elements as  far down the system to 
the loads as  practica l .  For best results 
down stream molded case breakers should 
have individua l ground protection . This 
wou ld resu lt  in excel lent ground protection 
because ground elements of switchgear and 
downstream breakers having s imi lar  trip­
ping characteristic can be coord inated . 

Coordination between switchgear breaker 
ground elements and downstream branch 
c i rcuit fuses is not practica l .  This is  due to 
the basic fact that the blowing of one phase 
fuse wi l l  not clear a ground on a three pha se 
system. The other two phase fuses wi l l  let 
the load "single-phase" and a lso continue 
to feed the ground through the l oad as 
shown in Figure 6. 

Figure 4. 3 Wire Distribution Solidly Grounded System 

Figure 2. 3 Wire Distribution. Wye Source (Ungrounded) 

L-----��0----------.---------------

Figure 3. 4 Wire Distribution 

L-----��0---------��--------------
L-------��0---------�--�------------
r-------��b---------�--4--e----------

Figure 5. 4 Wire Distribution Solidly Grounded System 

Figure 6. 
G round Current S t i l l  Flows 
Thru Loa d From Other Fuses 
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Application-Type DS Air Circuit Breakers, Continued 
Table 2 

Ground Pick-Up Value-Amperes 

Dial  Sensor Rating Secondary 
Setting 50 1 00 1 50 200 300 400 600 800 1 200 1 600 2000 2400 3201) 4000 Current (j) 

A l l  pick up values subject to ± 1 0% tolerance . 

(j) Current of this value from the secondary of a n  
external ground transformer w i l l  cause the 
ground element to function. 

A 1 3  57 60 65 80 1 1 0 1 45 1 80 260 330 400 
B 1 8  67 7 !5 85 1 1 0  1 50 205 260 385 505 600 
c 2 2  7 5  8!5 1 00 1 30 1 8 5 250 325 480 625 760 
D 33 1 00 1 20 1 45 200 270 385 500 7 3 0  970 1 200 

The Following Provides Guideline for Ground Fault Protection. 

System 

Un­
grounded 
(3 Wire) 

Solid 
Grounded 

High 
Resistance 
Grounded 
(3 Wire) 

Advantag-35 

Minimum disturbance to 
service continu ity. Cur­
rents for the majority of 
grounds will be limited 
to capacitance charging 
current of the system. 
Can operate with the 
first ground unt i l  it is  
removed dur ing a regular 
shutdown. 

Disadvantages 

When ground detector shows 
that a ground exists corrective 
action must be taken at the 
earliest possible shutdown. 
However, experience indicates 
that this attention is not always 
possible. Therefore most un­
grounded systems operate with 
one phase grounded through 
the first uncleared ground. A 
ground on another part of the 
system, due to fault impedance, 
would probably result in low 
values of current which would 
not operate a breaker phase trip, 
and would produce fire damage. 

Ground protection for an ungrounded system 

Psychologically safer. 
Practically results i n  
good continuity of 
service. 
Isolation of faults auto­
matic through ground 
protectic n system; no 
overvoltages due to 
ferroresonance or 
switchi n � .  

Ground fault current is  
limited. Ungrounding 
can result in  high volt­
ages during switching 
and this is corrected 
by high resistance 
grounding. 

Probability of very high ground 
current and extensive damage 
however, normally these high 
currents are not obtained. 
Grounds are automatically 
isolated and continuity of 
service is i nterrupted. 

Very sensitive detection is re­
quired to detect the l imited fault 
current. Since overvoltage due 
to switching isn't prevalent on 
ungrounded low voltage systems 
high resistance grounding is  
not required. 

530 640 800 1 .0 
7 7 0  1 000 1 200 1 . 5 
960 1 200 N.A., 1 .9 
N .A .  N .A .  3 .0 N.A.  

Equipment Available for Protection 

Main Breaker 

Lamp type ground 
detector or ground 
detecting volt­
meters without or 
with PT's. If PT's are 
used a ground 
alarm relay can be 
added for remote 
or local alarm. 

Am ptector 1-A 
ground 3W 
protection, 
minimum pick-up. 
.50 sec. time delay. 
See SK No. 1 & 
No. 6. 

Amptector 1-A 
standard residual 
ground protection 
in 3W systems 
and source neutral 
CT feeding into 
Am ptector 1-A in 4 
wire systems. 
Minimum pickup. 
. 50 sec. time delay. 
See SK No. 1 ,  
No. 3 & No. 6. 

Same as for un­
grounded except if 
ground alarm relay 
is used connect re­
lay across ground­
ing resistor. 

Tie Breaker 

Am ptector 1-A 
ground 3W 
protection, 
minimum pick-up. 
.35 sec. time delay. 

Amptector 1-A 
g round 3W or 4W 
(as required) 
fault protection. 
Minimum pick-up. 
.35 sec. time delay. 

Same as for 
ungrounded. 

Fdr. Breaker 

Am ptector 1-A 
ground 3W 
protection, 
minimum pick-up. 
.22 sec. time delay. 
See SK No. 1 & 
No. 6. 

Amptector 1-A 
ground 3W or 4W 
(as required) 
fault proteciton. 
Minimum pick-up. 
.22 sec. time delay 
or BYZ current 
transformer feeding 
into above Amptec­
tor 1-A . 
See SK No. 1 ,  
No. 2 & No. 6. 

Same as for 
ungrounded. 

Sketch 1 . @  Sketch 2. Sketch 3 .  
Residual Main and Feeder Breaker 

.?' 
Neutral for Feeder Breakers Only in 4W System 

® Apply in 3 Wire Systems for Main Breaker and in 3 or 4 
Wire Systems for Feeder Breakers. 

Note: For double end1::=d secondary unit substations ground 
fault protection should be as indicated on sketches No. 4 

July, 1 985 

Zero Sequence Feeder Breaker 

I I 

r 
Neutral in 4W System 

and No. 5; however for this type appl ication, Westinghouse 
should be consulted for the actual bill of materials to be 
used. The application becomes rather complex if single 
phase to neutral loads are being served. 

Source Neutral Main Breaker 

?" 
Neutral 

Notes 

With proper main­
tenance this system 
would result in the 
minimum disturb­
ance to service 
continuity. 

Ground fault pro­
tection on this un­
grounded system 
would trip the 
breaker when the 
second ground 
occurs and current 
exceeds minimum 
pick-up setting. 

This is the most 
common system i n  
use today a n d  as 
long as it is not 
necessary to co­
ordinate with phase 
devices down the 
l ine it wi l l  give 
very good main 
bus and feeder 
protection. 

This system is very 
seldom used and is 
not recommended. 
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Application-Type DS Air Circuit Breakers, Continued 

Sketch 4. 3 Wire Double Ended Unit Substation 

Typical Feeder 

Sketch 6. 

Sketch 5. 4 Wire Double Ended Unit Substation 

A 

52- 1 I I 

I 
J 

�---<·� f----7·�. ---4--J r+--<�� 
52-T 

*These CT's are to Have Identical Ratio Typica I Feeder 

� E�--���>�----�r ----r�
------------s E I Am '""" I A I 

1 1 
.50 Sec 1.--A-m_p_te-ct-or-I--A-,1 ) ,....., A-m-p-te-ct-or-I--A-.,1 ) 

" Soo t " Soo 1 
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Type DSL Limiter Type Air Circuit Breakers 

Application 
Type DSL breakers are coordinated com­
binations of Type DS breakers and series 
connected current l imiters. They are in­
tended for appl ications requiring the over­
load protection and switching functions of 
a i r  circuit breakers on systems whose 
ava i lable fault currents exceed the i nter­
rupting rating of the breakers a l one, and/or 
the withstand and interrupting ratings of 
"downstream" c ircuit components. 

Sizes and Arrangements 
Types DSL-206 800 ampere frame and D SL-
41 6 1 600 ampere frame breakers include 
the l imiters integra l ly mounted on the draw­
out breaker elements, in series with the 
upper terminal s .  

Cu rrent l i m iters u sed in Types DSL-632 a nd 
DSL-840 combinations a re mou nted on sepa­
rate drawout trucks in additional  equal  
size compartments alongside the respective 
breaker compartment. 

Scope of Fault Interruption 
With properly selected and coordinated 
l imiters, it is expected that the breaker it­
self wi l l  c lear  overloads and faults within 
its interrupting rating, leaving the l imiters 
intact and undamaged . The l imiters wi l l  
provide fast interruption of  fau l t  currents 
beyond the breaker rating, up to a maximum 

of 200,000 amperes symmetrical .  Thus, on 
overloads and faults within  the breaker in­
terrupting rating, the breaker protects the 
l imiters; on higher fault currents exceeding 
the breaker rating the l imiters protect the 
breaker. 

Protection Against Single Phasing 
Loads are protected against single phase 
operation by i nterlock arrangements which 
trip the circuit breaker whenever any one 
l imiter blows . The breaker cannot be re­
closed on a l ive source until  there are three 
unb lown l imiters in the circuit. 

O n  the Types DSL-206 and DSL-41 6 break­
ers, the primaries of smal l '  auxi l iary trans­
formers are connected in paral le l  with the 
l imiters. The voltage between the ends of 
an unblown l imiter is  zero, but when any 
l i miter blows, the associated transformer is  
energized and ( 1 ) operates an indicator 
identifying the fuse and ( 2 )  picks up a sole-

noid which raises the breaker trip bar, hold­
i ng the breaker trip-free. 

The DSL-632 and DSL-840 combinations 
with separately mounted l imiters operate on 
the same principle except that the solenoid 
operates a micro-switch which trips the 
breaker e lectrica l ly  through a shunt trip coi l .  

Safety Features 
The integral fuses on Types D SL-206 and 
DSL-4 1 6  breakers are inaccessible unti l the 
breaker is  completely withdrawn from its 
compartment, thereby assuring complete 
isolation . 

Likewise, the Type DSL-632 and DSL-840 
fuses are inaccessible until  the separate 
fuse truck is completely withdrawn and the 
fuses isolated . The fuse truck is key inter­
locked with the breaker to prevent with­
drawing or insertion un less the breaker is  
open. 

Current Limiting Type Breakers and Combinations 

Type D S L-206 

Frame Size, Amperes 800 

Max.  I nterrupting Rating,  
RMS Sym m . Am p.,  System 
Vol tage 600 or B e l ow 200,000 

Notes: DSL-206 and DSL-416 include l imiters 
integral with drawout breaker elements. 
DSL-632 includes DS-632 breaker and DS-3200 
drawout fuse truck, in separate interlocked 

D S L-41 6 D S L-632 D S L-840 

1 600 3200 4000 

200,000 200.000 200,000 

compartments. DSL-840 includes DS-840 breaker and 
DS-4000 drawout fuse truck, i n  separate interlocked 
compartments. Maximum interrupting rating l imited 
to 1 50,000 amperes when 6000A fuses are used. 
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Power Centers With Type OS Secondary Switchgear 

Type DSL Limiter Type Air Circuit Breakers, Continued 
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Ampere 

F 
.,_ 

0 0 

Rating 

6000 
5000 
4000 

3000 
2500 

� 
0 0 N 

Scale x 1 000 = Current in Amperes 

Fuse Time Current Characteristic Curves 
For DSL-632 and DSL-840 Combinations 

Curve 6 
Available Cu rrent in RMS Symmetrical Amperes 

Curve 5 

Curves Nos.  1 through 6 i l lustrate the rat­
ings, melting time-current characteristics 
and current l imiting or let-through charac­
teristics of l imiters for Type DSL breakers. 

The let-through current for a g iven l imiter 
application is  read i ly  determined from 
Curve No. 2,  No. 4 or No. 6, by extending 
a vertical l ine from the appl icable maximum 
ava ilable symmetrical fault amperes at the 
bottom margin to the characteristic l ine for 
the particu lar l im iter, and from this inter­
section extending a horizontal l ine to the 
left margin and reading the peak current. 
The withstand rating of any circuit e lements 
protected by the l i miters should be at least 
equal to this peak current. 

It wi l l  be noted that the let-through current 
increases with the l imiter size or ampere 
rating; in other words, the maximum cur­
rent l imiting effect is  obtained with the 
sma l lest size. This effect is  to be expected, 
since the resistance decreases as the rating 
increases. If the vertical l ine from the bot­
tom margin as described in the previous 
paragraph does not intersect the l imiter 
characteristic l ine, it is indicated that the 
available system fault current is below the 
"threshold" current of that l im iter, and it 
wi l l  offer no current l imiting effect. 

The current l imiting principle is i l lustrated 
on Curve 7 .  

July, 1985 

Maximum Peak Let-Through Current Curves 
For Type DSL-632 and DSL-840 Combinations 

Curve 7: Current Limiting Effect of Type DSL Limiters Case A would tend to use the smallest avail­
able l imiter; Case B the largest. When 
downstream protection is required, the se­
lection is usual ly  a compromise, since cer­
tain sma l l  l imiters cannot be coordinated 
with the breaker to avoid nuisance blowing 
on overloads or sma l l  and moderate short 
circuits. 

I , =  The Avai lable Peak Fau lt Cu rrent 
tm = The Melting Time 
l p =  The Peak Let-Through Cu rrent 
t, = The Arcing Ti me 
tc = The Total Interrupting (Cleari ng ) Ti me 

Limiter Selection 
The selection of a suitable l imiter rating 
for a given applicatio-n is general ly  gov­
erned by a choice of the fol lowing types 
of protection: 

A. Maximum protection of "downstream" 
components. Type DSL breakers are 
often used for this purpose even when 
the maximum avai lable fault currents 
are within the interrupting rating of the 
corresponding Type OS unfused 
breakers. 

B. Protection of the circuit breaker only .  

Minimum. recommended, and maximum 
l i miter sizes for Type DSL-206 and DSL-
41 6 breakers are g iven in the fol lowing 
table .  

Breaker 
Type 

DSL-206 
DSL-206 
DSL-206 
DSL-206 
DSL-206 
DSL-206 
DSL-206 
DSL-41 6  
DSL-416 
DSL-416 
DSL-416 

Sensor 
Rating 
Amperes 

50 or 1 00 
1 50 
200 
300 
400 
600 
800 
600 
800 

1 200 
1 600 

Limiter Rating, Amperes 
Recom-

Minimum mended Maximum 
(i) ® (j) 

1 50 1 200 2000 
200 1 200 2000 
250 1 200 2000 
400 1 200 2000 
600 1 200 2000 
800 1 200 2000 

1 200 1600 2000 
800 2000 3000 

1 000 2000 3000 
2000 2500 3000 
3000 3000 3000 

CD For use only when protection of downstream 
equipment is required. Not completely coodi­
nated with breaker to avoid nuisance blowing. 

® Lowest rating which can be coordinated with 
breaker to minimize nuisance blowing. 

® H ighest avai lable ratings, for protection of 
breaker only. 

Fuse Time-Cu rrent Characteristics Curves 
are avai lable from the nearest Westi nghouse 
Sales Office. www . 
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Power Centers With Type DS Secondary Switchgear 

Application of Type OS Air Circuit Breakers 
With Standard 3 Phase Transformers-Fluid Filled and Ventilated Dry Types 
Table 3 

Transformer Base 
( 1 00 % )  Rating 

Kva and Amperes 
Percent 
Impedance 

Maximum Short Circuit 
Kva Ava i lable from 
Primary System 

Table 3A: 208 Volts 3 Phase-50% Motor Load 

300 833 50000 
5.0% 1 00000 

1 50000 
2 50000 
500000 
Unl imited 

500 1 389 50000 
5 .0 %  1 00000 

1 50000 
2 50000 
500000 
U n l i mited 

750 2083 50000 
5.75% 1 00000 

1 50000 
2 50000 
500000 
Unl imited 

1 000 2778 50000 
5.75% 1 00000 

1 50000 
2 50000 
500000 
U n l i m ited 

Table 38: 240 Volts 3 Phase--1 00% Motor Load 

300 7 2 2  50000 
5.0% 1 00000 

1 50000 
2 50000 
500000 
Unl im ited 

500 1 203 50000 
5.0% 1 00000 

1 50000 
2 50000 
500000 
U n l imited 

750 1 804 50000 
5 . 7 5 %  1 00000 

1 50000 
250000 
500000 
U n l imited 

1 000 2406 50000 
5 . 7 5 %  1 00000 

1 50000 
2 50000 
500000 
U n l imited 

Secondary Short-Circuit Cu rrents Breakers for Selective 
R M S  Symmetrical Amperes Trip Systems 

Breakers for Non­
S el ective Trip Systems 

Main Feeder Feeder Main Feeder 
Through Motor 
Transformer Contri­
O n l y  bution 

1 4900 1 700 
1 5700 
1 6000 
1 6300 
1 6500 
1 6700 

2 3 1 00 2800 
2 5200 
2 6000 
2 6 700 
2 7200 
2 7800 

28700 4200 
32000 
33300 
34400 
35200 
36200 

35900 5600 
41 200 
43300 
45200 
46700 
48300 

1 2900 2900 
1 3 600 
1 3900 
1 41 00 
1 4300 
1 4400 

20000 4800 
2 1 900 
2 2 500 
231 00 
23600 
241 00 

24900 7200 
27800 
28900 
29800 
30600 
3 1 400 

3 1 000 9600 
35600 
37500 
3 9 1 00 
40400 
41 800 

Combined llreaker Breaker Breaker Breaker Breaker 
Short Delay Short Delay Instantaneous Instantaneous Instantaneous 
Trip Trip Trip Trip Trip 

1 6600 DS-41 6 DS-206 DS-206 DS-41 6 DS-206 
1 7400 DS-206 DS-206 DS-206 
1 7 700 DS-206 DS-206 DS-206 
1 8000 DS-206 DS-206 DS-206 
1 8200 DS-206 DS-206 DS-206 
1 8400 DS-206 DS-206 DS-206 

2 5900 DS-41 6 @  DS-206 DS-206 DS-41 6 @  DS-206 
28000 DS-206 DS-206 DS-206 
28800 DS-206 DS-206 DS-206 
29500 DS-206 DS-206 DS-206 
30000 DS-206 DS-206 D S-206 
30600 DS-206S DS-206 DS-206 

32900 DS-632 DS-206S DS-206 DS-632 DS-206 
36200 DS-206S DS·206 DS-206 
3 7 500 DS·206S DS-206 DS-206 
38600 DS-206S DS-206 DS-206 
39400 D S -206S DS-206 DS-206 
40400 DS·206S DS-206 DS-206 

41 500 DS-632 @ DS-206S DS-206 DS-63 2 @  DS-206 
46800 DS-41 6 DS-206S DS-206S 
48900 DS-41 6 DS-206S DS·206S 
50800 DS·41 6S DS-41 6 DS-41 6 
52300 DS-41 6S DS-41 6 DS-41 6 
53900 DS-41 6S DS-41 6 DS-41 6 

1 5800 DS-206 @ DS-206 DS-206 DS-206 @ DS-206 
1 6500 DS-206 DS-206 D S -206 
1 6800 DS-206 DS-206 DS-206 
1 7000 DS-206 DS-206 DS-206 
1 7200 DS-206 DS-206 DS-206 
1 7300 DS-206 DS-206 DS-206 

24800 DS-41 6 @  DS-206 DS-206 DS-41 6 @  DS-206 
26700 DS-206 D S-206 DS-206 
27300 DS-206 DS-206 DS-206 
2 7900 DS-206 DS-206 DS-206 
28400 DS-206 DS-206 DS-206 
28900 DS-206 DS-206 DS-206 

32 1 00 DS-420 @ DS-206S DS-206 DS-420 @ DS-206 
35000 DS-206S DS-206 DS-206 
3 6 1 00 DS·206S DS-206 DS-206 
37000 DS-206S D S-206 DS-206 
37800 DS-206S DS-206 DS-206 
38600 DS-206S DS-206 D S-206 

40600 DS-632 @ DS-206S DS-206 DS-63 2 @ DS-206 
45200 DS-41 6 DS-206S DS-206S 
4 7 1 00 DS-41 6 DS-206S DS· 206S 
48700 0St1 6  DS· 206S DS·206S 
50000 OS 41 6 DS-206S DS-206S 
5 1 400 DS 4 1 6S DS-41 6 DS-41 6 
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Power Centers With Type OS Secondary Switchgear 

Application of Type DS Air Circuit Breakers 
With Standard 3 Phase Transformers-Fluid Filled and Ventilated Dry Types, Continued 
Transformer Base 
( 1 00% ) Rating 

Kva and Amperes 
Percent 
Impedance 

Maximum Short Circuit 
Kva Avai lable from 
Primary System 

Table 3C: 480 Volts 3 Phase-100% Motor Load 

500 601 50000 
5.0% 1 00000 

1 50000 
2 50000 
500000 
U n l i mited 

7 50 902 50000 
5.75% 1 00000 

1 50000 
2 50000 
500000 
U n l im ited 

1 000 1 203 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
U n l imited 

1 500 1 804 50000 
5.75% 1 00000 

1 50000 
2 50000 
500000 
U n l imited 

2000 2406 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
Unl imited 

2500 3008 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
U n l imited 

Table 30: 600 Volts :i Phase-1 00% Motor Load 

500 481 50000 
5.0% 1 00000 

1 50000 
250000 
500000 
Unl imited 

7 50 722 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
Unl i mited 

1 000 962 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
U n l imited 

1 500 1 443 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
Unl imited 

2000 1 9 24 50000 
5.75% 1 00000 

1 50000 
2 50000 
500000 
Unl i mited 

2500 2406 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
Unl i mited 

Secondary Short-Circuit Cu rrents Breakers for Selective 
R M S  Symmetrical Amperes Trip Systems 

Through Motor 
Transformer Contri­
Only bution 

1 0000 2400 
1 0900 
1 1 300 
1 1 600 
1 1 800 
1 2000 

1 2400 3600 
1 3900 
1 4400 
1 4900 
1 5300 
1 5700 

1 5500 4800 
1 7 800 
1 8700 
1 9 600 
20200 
20900 

20600 7200 
24900 
26700 
28400 
29800 
3 1 400 

24700 9600 
3 1 000 
34000 
3 6700 
391 00 
41 800 

28000 1 2000 
36500 
40500 
44600 
481 00 
52300 

8000 1 900 
8700 
9000 
9300 
9400 
9600 

1 0000 2900 
1 1 1 00 
1 1 600 
1 1 900 
1 2 200 
1 2 600 

1 2400 3900 
1 4300 
1 5000 
1 5600 
1 6200 
1 6700 

1 6500 5800 
20000 
2 1 400 
2 2700 
23900 
2 5 1 00 

1 9700 7 7 00 
24800 
2 7 200 
29400 
3 1 300 
33500 

22400 9600 
29200 
32400 
35600 
38500 
41 800 

Combined 

1 2400 
1 3300 
1 3 700 
1 4000 
1 4200 
1 4400 

1 6000 
1 7 500 
1 8000 
1 8 500 
1 8900 
1 9300 

20300 
2 2 600 
23 500 
2 4400 
2 5000 
2 5700 

27800 
3 2 1 00 
33900 
35600 
3 7000 
38600 

34300 
40600 
43600 
46300 
48700 
5 1 400 

40000 
48500 
52500 
56600 
601 00 
64300 

9900 
1 0600 
1 0900 
1 1 200 
1 1 300 
1 1 500 

1 2900 
1 4000 
1 4500 
1 4800 
1 5 1 00 
1 5500 

1 6300 
1 8200 
1 8900 
1 9 500 
201 00 
20600 

2 2300 
2 5800 
2 7 200 
28500 
29700 
30900 

27400 
32500 
34900 
3 7 1 00 
39000 
41 200 

32000 
38800 
42000 
45200 
481 00 
5 1 400 

Main 
Breaker 
Short Delay 
Trip 

DS-206 CD 

DS-41 6 

DS-41 6 CD  

DS-42 0 CD  

DS-63 2 CD 

DS-632 CD 

DS-206 

DS-206 ® 

DS-41 6 

DS-41 6 CD  

DS-420 CD 

DS-632 CD 

Feeder 
Breaker 
Short Delay 
Trip 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206S 
DS-206S 
DS-206S 
DS- 206S 
DS-206S 

DS-206S 
DS-206S 
DS-41 6 
DS-41 6 
DS-41 6 
DS-41 6S 

DS-41 6 
DS-41 6 
DS-41 6S 
DS-41 6S 
DS-41 6S 
DS-41 6S 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206S 

DS-206 
DS-206S 
DS-206S 
DS-206S 
DS-206S 
DS-206S 

DS-206S 
DS-206S 
DS-206S 
DS-41 6S 
DS-41 6S 
DS-632 CD 

Breakers for Non­
Selective Trip Systems 

Feeder Main 
Breaker Breaker 
Instantaneous Instantaneous 
Trip Trip 

DS-206 DS-206 CD 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 DS-41 6 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 DS-41 6 CD  
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS- 206 DS-420 CD 
DS- 206S 
DS-206S 
DS-206S 
DS-206S 
DS-206S 

DS-206S DS-632 CD 
DS-206S 
DS-41 6 
DS-41 6 
DS-41 6 
DS-4 1 6S 

DS-41 6 DS-63 2 CD 
DS-4 1 6  
DS-41 6S 
DS-41 6S 
DS-41 6S 
DS-41 6S 

DS-206 DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 DS-206 ® 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 DS-41 6 
OS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 

DS-4 1 6  CD 

DS-206 
DS-206 
DS-206 
DS-206S 

DS-206 DS-420 CD 
DS-206S 
DS-206S 
DS-206S 
DS-206S 
DS- 206S 

DS-206S DS-632 CD 
DS-206S 
DS-206S 
DS-4 1 6S 
DS-4 1 6S 
DS-632 CD 

Feeder 
Breaker 
Instantaneous 
Trip 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206S 
DS- 206S 
DS-206S 
DS-206S 
DS-206S 

DS-206S 
DS-206S 
DS-41 6 
DS-41 6 
DS-41 6 
DS-41 6S 

DS-41 6 
DS-41 6 
DS-41 6S 
DS-41 6S 
DS-41 6S 
DS-41 6S 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206 

DS-206 
DS-206 
DS-206 
DS-206 
DS-206 
DS-206S 

DS-206 
DS-206S 
DS-206S 
DS-206S 
DS-206S 
DS-206S 

DS-206S 
DS-206S 
DS-206S 
DS-41 6S 
DS-41 6S 
DS-632 CD 

CD Type DSL-416 1 600 a m pere frame or DSL-206 800 ampere frame fused type breakers may be substituted for Type DS-632 feeder breakers, if adequate for load demands. 
® Next larger frame size main breaker may be required for 55/65'C rise and/or forced-air cooled ( FA) transformer. Check Table of Transformer Secondary Ampere Ratings on Page 27. 
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Power Centers With Type OS Secondary Switchgear 

Typical Metal Enclosed Bus Arrangements 

Flanged 
Throat 

Outdoor Liquid 
Transformer 

Top View 

Wall 

Wal l 
Flange 

Elevation 

Rear 

112" 
Min. 

Indoor Switchgear 
Front View 

Rear 

92 

Bus D imensions, Inches 

+------- W-Outdoor ------+ 

Top View 

Rear 

Indoor Switchgear 
Side View 

Elevation 

1 12" Min. 

Copper or Aluminum Conductors, Except as Noted 
Cont. 
Rating, Ventilated Non-Vent. 
Amp. Indoor Outdoor Outdoor 

0 w H w H w H 

AA  H-I .D . 

J 
H-O.D. 

_j 

600 1 8 .00 1 0.00 2 1 . 2 5  1 3 . 1 2  2 1 . 2 5  1 3 . 1 2  

1 200 20.00 1 4. 3 8  2 3 . 2 5  1 7 . 5 0  2 3 . 2 5  1 7 . 5 0  

1 600 20.00 1 4. 3 8  2 3 . 2 5  1 7 .50 2 3 . 2 5  1 7 . 5 0  

2000 20.00 1 4. 3 8  2 3 . 2 5  1 7 . 5 0  2 3 . 2 5  1 7 . 5 0  

2 500 Gl 20.00 1 4. 3 8  2 3 . 2 5  1 7 . 5 0  2 3 . 2 5  1 7 . 5 0  

3000 0 20 .00 1 4 .38 2 3 . 2 5  1 7 . 5 0  N.A . N.A. 
3 500 0 20.00 1 4. 3 8  2 3 . 2 5  1 7 . 50 N .A. N .A. 

4000 0 30.00 2 2 . 8 7  3 3 . 2 5  2 6 .00 N.A. N.A. 

4000 0) 34.00 2 2 . 8 7  3 7 . 2 5  2 6 .00 3 7 . 2 5  2 6 .00 
4500 0 34.00 2 2 . 87 3 7 . 2 5  2 6 .00 N.A. N.A. 
5000 0 34.00 2 2 . 8 7  3 7 . 2 5  2 6 .00 N .A. N.A. 

Notes 

3 Wire or 4 Wire 

Dimension W 
Based on 3 Wire; 
Add 4 ln. 
for 4 Wire. 

3 Wire Only 

3 Wire or 4 Wire �1.-1------ W-lndoor -------1•�� 
Buses 4000 Amp. and Larger 
Include Interlaced Conductors 

CD Continuous ratings are based on Standard 65 o C Temperature Rise above 
ambient air temperature of 40 ° C maximum outside of bus enclosure. 

0 Copper conductors only. Gl Copper only when non-ventilated. 

July, 1 985 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Descriptive Bul letin 
32-850 
Page 43 

Power Centers With Type OS Secondary Switchgear 

Type DS Indoor Switchgear Dimensions-Inches 

Front Views of Typical Units 

2 3 

� E Full Size "' ... 
"' o o  Auxiliary 0 ·- 1n 
'£ t> c  Section with ll> <O  
Q) (./) F  Hinged Front 

92 (./) "' c  Panel. (May c .!2 0 0 -� ·,t:i be used in  :e "' "'  lieu of Typical "' "' "iii "' � -g  Unit 2 as "' F " (./) Transition tor "' ... ... m ·- Transformer) :;;) " "'  IXl c: :::> "' ""  .... 0 (./) -

I 4 (Top :entilators) 

-,.--
� 

DS·(DSL-) 
206-416 
F or Panel 

DS-(DSL-)1!_ 
206-416, 
OS-420<!1 
M-T-F or 

92 Panel 

DS-!DSL-)� 
206-41 6, 
DS-420CD 
M-F 

[[ 
OS-{DSL-l 
206-416, 
DS-420® 
F '--

5 

� 
Blank 
or Panel 

L! 
DS-632 
M-T-F 

-
1£ 

DS-{DSL-l 
206-416, 
DS-420 <!1 
F 

6 7 ®  

Blank 
or Panel 

DS-840 
M-T-F 

§1111�1111§1111§111 §1111§ 
1111§1111§1111§1111§111 ::§1111 
§1111§1111§1111§1111§1111§ 

c 

Blank 

M = Main  
Breaker 

T = Tie 
Breaker 

F = Feeder 
Breaker 

�- 1 8 ---j 1-- 1 8.21  or 34---j 1--- 2 1 --1  1--- 21 --1 1--- 21--l l �+--• - 34-�•1 

! 4  (Top Venti lators) 

_!__ 8® 

Blank 
or Panel 

DS-4000 
92 Drawout Fuse Truck 

M-T-F® 

w--J 

;;wl;;llll;;llll§llll;;mls 
1111::01111'§1111§1111§1111§1111 
§1111§ II@III§EIIII""iiii;E; 

Blank 

34 

7 ®  

Blank 
or Panel 

DS-840 
M-T-F 

'§'llll�liii§JIJI§IIII§llll§ 
1111§1111§1111§111@111 :::;:111 1 
§1111§1111§1111§1111§1111§ 

c 

Blank 

34 .. , 

CD Only one active OS-420 per vertical section. 
® DS-840 section mounted adjacent to sections containing 

smaller OS frame sizes requires 12 in. bus transition 
section. All sections in l ineup must be same u niform depth. 
Not required when adjacent section contains DSL breakers. 

® Fuse trucks are electrically connected to top studs of the 
associated DS breaker. 

July, 1985 

9 5 

Blank 
DS-(DSL-) 
206-416, 
DS-420<!1 
F 

1-- 2 1 --1 - 2 1 --J 

NOTE: For DS-2065 and DS-4165 space re­
quirements, dimensions and weights use 
those shown for DS-206 and DS-416 
respectively. 

Shipping Groups 
Each shipping g roup includes a maxi m u m  of 
five (5) vertical sections or ten ( 1 0) feet, 
whichever is less. 
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Power Centers With Type OS Secondary Switchgear 

Plans 

D 
0 .... 
i ·E � :::l al i!'  

%� i f.- 3.12 
�� 

• .i. -'- T I--w --13.47 
®Space for power and control cables, top and bottom. 
Minimum recommended front aisle for breaker removal: 

For DS-206-41 6-420-632 . 36 
For DS-840 or  DSL . 44 
For transfer & lift truck .. 60 

Top-of-gear mou nted breaker lifter: 
Overall height, approximate . 
Projection front of switchgear .. 

Maximum height over lift truck . . .  
Minimum recommended rear aisle . .  

. . . . . . 103 
26 

1 1 0  
30 

Section of Typical Breaker Unit 

92 

Breaker 
Comp't. 

Breaker 
Comp't. 

Breaker 
Comp't. 

Breaker 
Comp't. 

®Rear Channel Optional 
®Floor Channels Not Included 

Switchgear Type 

DS 
DSL 

Dim. C 

23.59 
31 .59 

" II II 
N 

Dim. F. 

See Table 
Above 

Breakers in Unit Depth Cable Space 
Vertical Section DGl F® 

DS-206 60 1 1  
DS-416 66® 1 7  
DS-420, DS-632 72 23 

78 29 

DS-840 72 1 5  
78 2 1  

66 9 
DSL-206, DSL-4 1 6  72 ® 1 5  

78 21 

DSL-632, DSL-840 72 1 5  
78 2 1  

CD Maximum depth requirement for a n y  unit determines uni­
form depth of complete assembly. 

® Minimum recommended depth with 3 or 4 DS-206 (DSL-
206) or DS-416 (DSL-416) feeder breakers, i n itial or  future, 
in same unit. Also required for metal enclosed bus 
termination. 

Next deeper unit required for zero sequence ground 
fault current transformers, and/or phase current trans­
formers for relaying. 

@ Additional 6 in. available for cables thru floor if bottom 
compartment is blank and in a l l  auxil iary and transition 
sections. 

Type DS Indoor Switchgear Weights­
Pounds (Approximate) 

Stationary Structures 

21  in. wide breaker unit less breakers: 
66 in. maximum depth . 
78 in .  maximum depth . 

34 in .  wide breaker unit less breaker .. 
18 or 21 in. wide auxil iary unit:  

66 in .  maximum depth . 
78 in. maximum depth . 

34 in. wide auxil iary unit 
66 in .  maximum depth . 
78 in. maximum depth . 

12 in. Bus Transition Section .. 

. . . . . . . . . . . . . . . . . .  1300 
. .  . . . . . . . . . . . . . 1 400 
. . . . . . . . . . . . .  . . . .  1 500 

. .  . . . . . . . . . . . . . . . .  1000 

. . . . . . . . . . . . . . . . .  1 1 00 

. .  . . . . . . . . . . . . . . . .  1 1 00 

. .  . . . . . . . . . . . . . . . .  1 200 
800 

18 in. Transformer Transition Section . . .  . . . . . . . . . . . . . . . .  1 000 

Drawout E lements 

DS-206 Breaker® 
DS-416 Breaker® 
DS-420 Breaker® 
DS-632 Breaker® 
DS-840 Breaker® 
DSL-206 Breaker® . 
DSL-416 Breaker® . 
DS-3200 Fuse Truck .. 
DS-4000 Fuse Truck .. 

1 75 
. . . . . . . . . . .  1 80 
. . . . . . . . . . .  1 85 

· · · · · · · · · ·  300 
. . . . . . . . . . .  405 
.. . . . . . . . . .  205 
.. . .. 255 
. . . . . . . . . . .  325 
. .  . . . . . . . . .  430 

® Manually or elec. operated. For approx. impact weight, 
add 50% of breaker weight. 

Shipping Groups 
Each shipping group includes a maxi m u m  of 
five (5) vertical sections or ten ( 1 0) feet, 
whichever is l ess. 

NOTE: For DS-206S and DS-416S space re­
quirements, dimensions and weights use 
those shown for DS-206 and DS-416 
respectively. 
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Type DS Outdoor Walk-in Enclosure 0 ® 
Dimensions, Inches 
Transition Coupled To Power Transformer 

Plan View 

593k �1 3 +  

--

---
- - - - - - - T 

Front Aisle 

1 v.-j l--1 s-l.--w,--! j.-1 v. I <D I 0 I 

Elevation 

f}---fl 

- -

- --

- -

- -

r-- -- --

I 
-

-- --

- -

- --

- --

- -

<D - Transition to transformer. 
C1J - W5 � Width of indoor section. 
@ - Left end or single section only. 

1l 

1 04% 

I 

® - Walk-in enclosures equipped with hinged, full height front 
doors and bolted closed hinged rear doors on each 
section. 

® - Weight of stationary structures less breakers. 
® - Maximum shipping group is five (5) vertical sections 

including transition sections or ten (1 0) feet, whichever is 
less. 
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Without Transition To Transformer 

Plan View 

1 1 81 

- - - - - - - - - T 
Front Aisle 42Y, 

t 

Elevation 

n -n 

----.,; -

- --

- --

- -

- --

104% 

I I 

- --

-- -

- -

-- --

- --

Weights (Approx. Pounds) 

Stationary Structures® 

End trims (one set per l ineup) 1 500 

21 in. wide breaker section 2600 

34 in. wide breaker section 2700 

18 or 21 in. wide aux. section 2300 

34 in .  wide auxiliary section 2400 

12 in .  bus transition section 1 800 

18 in .  transformer transition section 2300 www . 
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Power Center Coordination-Dimensions in Inches 

Indoor Power Center with 
Fluid Filled Transformer 

Top View 

Front View 

(:::). 

}- c 0 � :i E c 
.e 111 
"' F 

( c "0 111 '- c  F f- � .Q 
� 'i  t--- (f) (f) 

Notes 

-1 

4 

-� 

� 
R 92 

} 

) 

U nits are shown with LV to right. LV right is 
standard and wil l  be su pplied unless other­
wise specified. Any un it substation may be 
opposite hand or d ouble ended. 

<D See Table, page 44 for standard depth 
dimensions. 

Outdoor Power Center with 
Fluid Filled Transformer 

Top View 

Front View 

Indoor Power Center with Ventilated 
Dry Type Transformer 

Top View 

( ) c 
� 0 

·z E Q) .... (f) .e (I) c: c: .Q <0 .'!:::! ( F "' c: <0 ( F 

Rear � 
\ 

} ( 

-1 
(i) 
D 

_j 
Front View 4 

...---!==:::::::J� __1_ 

F===*=t1 c: 0 � 
(f) 
c: 0 :E "' c: <0 F 

--..J 18 f---

92 
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Specification Guide for 
Power Centers and Type DS 
Low Voltage Switchgear 

General 
This specification includes an ( I ndoor) 
(Outdoor) secondary u nit substation com­
plete from the i ncoming l ine term inals to 
the feeder terminals. 

The secondary unit  substation shal l  be de­
signed, assembled and tested in accordance 
with applicable standards of N E MA, IEEE, 
ANSI and U L. 

The following sections shal l be i ncluded and 
arranged ( left-to-right) (rig ht-to-left) when 
facing the control side of the switchgear and 
the nameplate side of the transformer: 

Incom ing Line Section 
Transformer Line Section 
Outgoing Low Voltage Switchgear Section 

Incoming Line Section 

Air Interrupter Switch-The HV switch shal l  
be manually operated and rated at 600A 
( 1 200A) conti nuous, load break with fault 
closing rating of a m peres asym-
metrical and a momentary rating of ___ _ 

amperes asymmetrical. The switch mecha­
nism shall provide quick closing and opening, 
independent of the handle speed. When the 
switch access door is open, a screen bar-
rier shal l  exist over the a rea where energ ized 
parts may be readi ly touched. 

Switch shall be (cable) ( bus) connected to 
the transformer terminals .  The switch enclo­
sure shall be made of a min imum of 1 2  
gauge steel. 
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3-Pole 2-Position-The HV section shal l  be 
provided with a gang operated 3 pole, 2 
position a i r-insulated load interrupter switch. 
The switch com partment shal l  have a sight 
window for visual inspection of switch 
contacts. The switch handle shal l  be oper­
able from the front of the unit. 

Selector Switch-The HV section shal l  be 
provided with a gang operated 3 pole, 3 
position (open - feeder 1 - feeder 2) selector 
switch consisting of a no load selector 
switch for switching from one feeder to the 
other on the l ine side in  series with an 
air-insulated load interrupter switch. The 
load interrupter switch must be open before 
the selector switch can be changed from 
one feeder to another. The switch compart­
ment shal l  have a sig ht window for visual 
i nspection of switch load contacts. The 
switch handles shall be operable from the 
front of the u n it. The selector switch han­
dle shal l  visually indicate l i ne 1 and l ine 2. 

Duplex Switch-The HV section shal l  be pro­
vided with a gang operated 3 pole, 2 posi­
tion duplex switch consisting of 2 air  insu­
lated load interrupter switches connected 
together on the load side for connecting the 
transformer to one of 2 avai lable feeders. 
The two switches shal l  be i nterlocked to 
prevent both feeders from being connected 
to the transformer s imultaneously. Each of 
the 2 switch compartments shal l  have a 
sight window for visual inspection of switch 
contacts. The switch handles shal l  be oper­
able from the front of the u nit. 

Fuses-[Three - cu rrent l im iting (CLE) (CXN)  
____ AMP] [three RBA boric acid 
____ Amp] fuses are to be provided on 
the load side of the HV switch in the HV 
switch compartment. ___ Kva i nterrupti ng 
capacity requ i red. The h i nged access door 
shal l  be interlocked with the switch so that 
the door cannot be opened u nti l  the switch is 
in  the open position.  Also the switch cannot 
be closed u ntil the door is closed. The 
fuses shall have a continuous rating to pro­
tect the transformer. (Three spare fuses are 
to be supplied.) 

Cutouts-The HV section shal l  consist of 3, 
single pole a m pere gang-oper-
ated oil fused cutouts (complete with __ _ 

spare fuse l inks).  

Air Terminal Compartment-The HV section 
shal l  consist of a terminal  com partment for 
cable entrance. The term ina l  connectors 
shall  be located so as to give sufficient space 
for stress cones. 

Lightning Arresters-Provide 3, ____ _ 

Kv (station type) ( intermediate) (d istribution) 
arresters for Kv (grounded) 
(u ngrounded) service. 

Interlocks-Provide _____ key inter-
lock(s) to i nterlock with ____ _ 

Terminals-Provide (compression lugs) (pot­
head(s)) (clamp termi nals) for termi nation of 
the (single feed) ( loop feed) ____ _ 

MCM cables, per phase. 
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Fluid Filled Transformer Section 

The ( I ndoor) (Outdoor) transformer shal l  be 
rated as follows: 

_____ Kva, 3 phase, 60 hertz, OA!FFA. 
oi l  (S i l icone) (WECOSOL®) insulated, 65°C 
rise (55° C rise) (Complete with 230V 1 <1> fans, 
OA!FA, for i ncreased rating to ____ _ 

Kva). 
HV volts, 3 wire, plus two 
2'12%, minus two 2V2°/o no load fu l l  capacity 
taps, delta connected. 
LV volts, 4 wire (3 wire) wye 
(delta) connected. 

High Voltage Lead Facility-A flange shal l  
be provided on the end wall of the tank for 
attachment to the Incoming Line Compart­
ment. Flange shal l  be located on the left 
(right) when facing the front of the 
transformer. 

Low Voltage Lead Facility-A flange shal l  be 
provided on the end wal l ,  opposite h igh  
voltage flange, for attachment to  the low­
voltage switchgear. 

Accessories shall include the following: 
Combination d rain and filter valve and 
sampling device 
De-energized tap changer, external ly oper­
ated. Cover mounted operati ng handle 
Pressure test connection 
1 -inch f i l l ing plug and filter press connec­
tion in cover 
Thermometer, dial type, without (with ) 
alarm contacts 
Liquid level ga uge, without (with) low 
level alarm contacts 
Provision for l ifting 
Provision for jacking 
Pressure relief d evice, without (with) alarm 
contacts. (Si l icone only ) 
Instruction nameplate 
Ground pad 
Pressure vacuu m  gauge 
Welded-on main tank cover 

Impedance-The i m pedance of the trans­
former at normal rating and frequency shal l  
be *% ± 7 '12% tolerance. 

(*5.0% for 500 Kva and below, *5.75% for 
750 Kva through 2500 Kva.) 

Sealed Tank-The transformer shal l  be of 
sealed tank construction to prevent breath­
ing. Adequate gas space shal l  l i m it the i nter­
nal pressure due to normal load cycle 
operation. 

Shot Blast-The case and cool ing tubes shal l  
be cleaned by shot blast or  pickl ing and 
phosphatized before the paint is appl ied. 

Finish-Paint finish shall be manufacturer's 
standard, applied over a properly pre­
pared su rface. The color shal l  be l ig ht g ray 
ANSI No. 6 1 ,  indoor and outdoor. 

Future Capacity-Each 750 Kva through 
2500 Kva transformer shal l  be OA!FFA rated, 
i .e.,  include a l l  design and construction 
capacities for future addition of fans. 

Ventilated Dry Type Transformer 
Section 

Type 
The transformer shal l  be dry-type with both 
primary and secondary coils encapsulated 
with polyester (epoxy) resin using a vac­
uum pressure impregnation (VPI) process for 
maxi mum penetration of the resin .  The 
transformer will be explosion-resistant, fire­
resistant, d ry-type construction, and cooled 
by the circu lation of air throug h  the windings. 

The unit shal l be mounted in an  indoor 
NEMA 1 (outdoor N E MA 3R) ventilated 
enclosure. 

The transformer shal l  be designed, manu­
factured, and tested in  accordance with the 
appl icable N E MA, ANSI,  and IEEE standards. 

Rating 
The transformer shal l  be rated as follows: 
KVA : self-cooled, AA 

_____ future forced-air, FFA 
(forced-a i r, FA) 

Phase : 3 
Hertz: 60 (50) 
HV: delta (wye) 
HV BIL :  KV 
HV taps : Full capacity with 2-2.5% above 
and below rated high voltage. 
LV : wye (delta ) 
LV BIL :  KV 
Average Tem perature Rise 1 50°C ( 1 1 5) (80) 
NOTE : Epoxy-encapsulated a re l im ited to 

1 1 5°C or 80°C rise. 

Impedance 
The i m pedance of the transformer at self­
cooled rating shal l  be 5.75% (or Westing­
house standard) ,  with a tolerance of plus or  
minus  7.5% 

Conductor Material 
The conductors shal l  be an electrical g rade 
a luminum (copper). 

Insulation Materials 
All insu lation materials for the primary and 
secondary coi l  assembly shal l  be rated for 
continuous 220°C total temperature (Class 
H)  duty. 

Coil Assembly 
The HV and LV coi ls shal l  be designed and 
manufactured as an  assembly. The insulated 
coi l  assembly shal l  be capable of passing 
all standard ANSI and N E MA tests, including 
the impulse test, before the coils a re encap­
sulated with res in .  

High Voltage Taps 
Tap leads shal l  be terminated at the coils and 
equi pped with provisions for changing taps 
under de-energized conditions. 

Encapsulation System 
The HV/LV coi l  assem bly shal l  be encapsu­
lated util izing a vacu u m  pressure i mpregna­
tion process to completely seal and bind the 
windings. The encapsulating material shal l  
be polyester (epoxy). 

The transformer coi l assembly shal l  be con­
structed such that the polyester (epoxy) is  
used for environmental protection and not 
as a necessary part of the insu lation system. 

Core and Core Structure 
The core shal l  be constructed of non-ag ing,  
cold-rol led, g rain oriented, h igh  permeabi l ity 
si l icon steel .  All core laminations shal l  be 
free of burrs and stacked without gaps. 
The core framing structure shal l  be of rigid 
construction to provide full  clamping pres­
sure upon the core and provide the support 
poi nts for the coils. The top and bottom 
core clamps shal l  be mechanical ly con nected 
by vertical steel bars on each leg of the core. 

The outside surfaces of the core and core 
parts shal l  be coated to protect against 
corrosion. 
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Enclosure and Finish 
The enclosure shal l  be constructed of 1 3  
gauge min imum sheet steel equ ipped with 
removable panels for access to the core 
and coi ls on the front and rear. Ventilated 
openings shal l  be furnished to meet NEMA 
standards. A bolted cover shal l  be supplied 
for access to the core and coil assembly l ift­
ing loops. 

The case shall be cleaned and fin ished with 
an ANSI No. 61 color coating.  

Sound Level 
The transformer shal l  be designed to meet 
the sound level standards for dry-type 
transformers as defined in N E MA TR27. 

Forced-Air Cooling Equipment 
Provisions for adding forced-ai r  equip ment 
shall i nclude bus sized for FA capacity, pro­
visions for control panel, and provisions 
for temperature sensing device in "B­
phase" coil. 

or 
A complete forced-air cool ing system shal l  
be provided for automatically increasing the 
self-cooled rating by 33%%. The system 
shal l  contain 1 20VAC single phase fans and a 
control panel with indicating l ights, temper­
ature indicator, fan position test switch, and 
alarm mode selector switch. 

Accessories 
Accessories shal l  include, but not l im ited to : 

• Provisions for lifting, jacking, and rol l i ng 

• Vibration dampening pads u nder core/ 
coi l  assem bly 

• Rodent-proof enclosure 

• Core ground strap 

• Ground bus 
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Tests 
The following tests shal l  be performed 
on each unit in  accordance with ANSI 
C57 . 1 2.91 : 

• Resistance measu rements 

• Ratio tests 

• Polarity and phase-relation tests 

• No-load loss and excitation cu rrent 

• I m pedance and load-loss 

• Applied potential tests 

• Induced potential tests 

The dry-type transformer shal l  be man ufac­
tured by Westinghouse or approved equal .  

High Voltage Lead Facility 
A flange shal l  be provided on the end wa l l  of 
the tank for attachment to the i ncoming 
l ine section.  The flange shal l  be located on 
the ( left) ( right) when facing the front of 
the transformer. 

Low Voltage Lead Facility 
A flange shal l  be provided opposite the h igh 
voltage flange for attach ment to the low 
voltage switchgear. 
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Outgoing Low-Voltage Switchgear Section 

General-Type DS indoor (outdoor) low­
voltage metal-enclosed switchgear shal l  con­
sist of a stationary structure assembly and 
one or more removable " De-ion" a i r  circuit 
breaker u nits fitted with disconnecti ng de­
vices and other necessary equipment. The 
switchgear shal l  be su itable for 600 volts 
maxi mum service and shal l  receive a dielec­
tric test for that voltage class in accor-
dance with N E MA standards. It shal l  be de­
sig ned, manufactured and tested in accor­
dance with the latest standards of IEEE, 
NEMA, ANSI, and UL. 

Stationary Structure-Each steel unit  form­
ing part of the stationary assem bly shal l  
be a self-contained housing having one or 
more i ndividual breaker or instrument com­
partments and a rear compartment for the 
bare buses and outgoing cable connections. 
Each circuit breaker compartment shall be 
equipped with pr imary and secondary con­
tacts, ra i ls, stationary levering mechanism 
parts and requ i red instrument current trans­
formers. A blank formed steel door equ ipped 
with ventilation openings in the lower flange, 
an emergency trip button, and supported on 
concealed h i nges shall be provided for 
each circuit breaker compartment. 

The top of the un it shal l  be enclosed with 
removable steel sheets which include neces­
sary hooded ventilation openings.  

The structure shal l  be so designed that fu­
ture additions may readi ly be made at any 
time. The steel structure shall be thoroughly 
cleaned and phosphatized pr ior to the appl i ­
cation of the l ight gray ANSI No .  61  fi nish. 

A black. laminated, plastic engraved circuit 
designation nameplate 1 %  i nches h igh and 
3% inches wide shal l  be provided on each 
circuit breaker door. 

Buses and Connections-Each circuit shal l  
i nclude the necessary 3 phase bus and con­
nections between the bus and one set of 
circuit breaker studs. Solderless type termi­
nals on s i lver-plated copper extensions for 
the outgoing cables shal l  be provided on the 
other set of circuit breaker studs. The buses 
and connections shall consist of (h igh­
conductivity tin-plated a luminum)  (si lver­
plated copper) bar mou nted on heavy duty 
glass polyester su pports and having bolted 
joi nts. Shipping breaks and provisions for 
future bus extensions shal l  have s i lver­
plated bolted connections. Terminal  blocks 
with integral-type barriers shal l  be provided 
for secondary circuits. The terminal blocks 
shall  be mou nted at the rear of the units, 
and shal l  be accessible through a removable 
cover. 

Disconnecting Devices-The stationary part 
of the primary disconnecting devices for 
each circuit breaker shal l  consist of a set of 
contacts extending through a glass polyes­
ter insulating base. Buses and outgoing ca­
ble terminals shal l  be directly connected 
to them. The corresponding moving contacts 
shal l  consist of a set of contact fingers 
su itably spaced on the circuit breaker studs. 
In  the "connected" position, these contact 
fingers shal l  engage the stationary contacts 
form ing a current-carrying bridge. The as­
sembly shal l  provide a multitude of s i lver-to­
s i lver high-pressure point contacts. H igh 
uniform pressure on each finger shal l  be 
maintained by springs. The entire assem-
bly shall be full floating and shal l  provide 
ample flexibi l ity between the stationary 
and moving elements. Contact engagement 
shal l  be maintained only in the "con nected" 
position. 

The secondary disconnecti ng devices shal l  
consist of floating fingers mou nted on the 
removable u nit and engaging flat contact 
segments located at the rear of the compart­
ment. The secondary disconnecting devices 
shal l  be si lver-plated to insure perma-
nence of contact. Contact engagement sha l l  
be maintai ned i n  the "connected" and 
"test" positions. 

Removable Element-The removable ele­
ment shall consist of a type DS De-ion air 
circuit breaker equ i pped with the necessary 
disconnecting contacts, wheels, and inter­
locks for drawout appl ication.  The remov­
able element shal l  have four-position fea­
tures and shal l  permit closing the compart­
ment door with the breaker in the "con­
nected", "test", "disconnected", and " re­
move" positions. 
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Air Circuit Breakers-The air circuit breaker 
shall be type DS (DSL) operating on the 
Westing house De-ion arc interruption prin­
ciple. These breakers shal l  incorporate spe­
cially designed circuit-interrupting devices 
which provide h igh interrupting efficiency 
and minimize the formation of arc flame 
and gases. 

The air circuit breakers shall have silver­
tungsten butt type contacts which operate 
under high pressure. The arcing contacts 
shal l  be of arc-resisting si lver-tu ngsten. 
The breaker shall be equi pped with "De-ion" 
arc chutes which effectively enclose the 
arci ng contacts and confine the arc to reduce 
the disturbance caused by short-circuit 
interruption. Each breaker shal l  be equ ipped 
with a position indicator, mechanica l ly con­
nected to the circuit breaker mechanism. 

Include when DSL breakers specified above : 
Circuit breakers shal l  include cu rrent l imiters, 
integrally, or separately mounted coordi­
nated with the breaker trip device so as to 
avoid unnecessary blowing of the current 
l im iters. Breaker shal l  include an  anti sin-
gle phase device that wi l l  trip the breaker in  
the event of  a blown l imiter, indicate from 
the front of the breaker which l imiter is 
blown and prevent the breaker from being 
reclosed on a single phase condition due 
to missi ng or blown l im iters. 

Each breaker shal l  be equi pped with an Amp­
tector I I-A (Amptector 1-A) sol id-state trip 
device. The adjustments shall be Long delay 
pick-up between 50% and 1 25% of the trip 

Note: Only those characteristics as required should be 
specified. 

Single Line Diagram 

3 PST t 
Switch 

Cu rrent 
Limiting 
Fuses 
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rating, Long t ime delay between 4 and 36 
seconds at 6 ti mes trip rating, Short delay 
pick-up between 2 and 10 ti mes trip rating, 
Short time delay between 0. 1 8  and 0.5 
seconds at 2.5 times Short delay pick-up, 
instantaneous pick-up between 2 and 1 2  
times trip rating, ground fau lt (Am ptector 1-A 
only) pick-up approximately 20% of trip 
rating and ground fault time between 0.22 
and 0.5 seconds. Adjustments shall be of 
the conti nuous type, each independent of a l l  
the others. Al l  components shal l  be cov­
ered with a sea l ing compound to prevent 
deterioration in corrosive atmospheres. 

It shall be possible to test and cal ibrate the 
time and current characteristics and trip cir­
cuit by means of a portable plug-in test 
device. 

Both electrical ly operated, and manual ly 
operated breakers shal l  have stored energy 
operating mechanisms. Only one stroke of 
the operating handle shal l  be necessary to 
charge the stored energy spring when 
operati ng the manual breaker. The release of 
the energy to close the breaker manual ly 
shal l  be by means of a mechanical push but­
ton which insures positive control of the 
closing operation. Electrical close shal l  be 
in itiated by means of a release solenoid. 

Factory Assembly and Tests 
The switchgear shal l  be completely as­
sembled, wired, adjusted and tested at the 
factory. After assembly, the complete switch­
gear shal l  be tested for operation under 
simulated service conditions to assure the 

DS-632 
3200 Amp Frame 
Manual Operated, 

mp Trip 

DS-416 

1') 1 600 Amp Frame 
Manual Operated, 

mp Trip t 

accuracy of the wiring and the fu nctioning of 
the equipment. 

The main circuits shal l  be given a dielectric 
test of 2200 volts for one m inute between 
l ive parts and ground and between opposite 
polarities. The wiring and control c ircuits 
shall be given a dielectric test of 1 500 volts 
for one minute between l ive parts and 
grou nd. 

Detail Specification 
1 -lndoor (Outdoor) low-voltage metal­
enclosed switchgear assem bly i ncluding the 
following equi pment: 

a. 1-Set of necessary provisions for throat 
connection or close cou pl ing to the trans­
former secondary. 

b. 1 -Set of necessary bare main bus and 
ground bus connections. ( I ncluding fu l l  
neutra l )  ( i ncluding 50% neutral ) .  

c. __ Current transformers___!5 ampere 
ratio. (2 for 3 wire, and 3 for 4 wire with 
neutral bus in switchgear.) 

d. __ Potential transformers___!1 20 volt 
ratio complete with primary and secondary 
fuses. (2 for 3 wire, and 3 for 4 wire with 
neutral bus in switchgear. )  

e. 1 -Ammeter, 0-___ am pere range. 2% 
accu racy class. 

f. 1-Ammeter switch for reading each phase 
current. 

g .  1-Voltmeter, 0-___ volt range, 1 50 volt 
coi l ,  2% accuracy class. 

1') 
DS-416 

1 600 Amp Frame 
Manual Operated, + mp Trip 

1' DS-416 

J 1 600 Amp Frame 
Manual Operated, 

y mp Trip 

1') 
DS-41 6 

1600 Amp Frame 
Manual Operated, � mp Trip 

1') 
DS-416 

1 600 Amp Frame 
Manual Operated, � mp Tri p  
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Descriptive Bul letin 
32-850 

Page 52 

Power Centers With Type DS Secondary Switchgear 

h. 1-Voltmeter switch a rra nged for reading 
phase to phase (phase to phase and 
phase to neutral )  voltages. 

i. 1-Watthour meter 2 element, 3 wi re (2% 
element, or 3 element, 4 wire) 5 am pere, 
1 20 volt coi ls .  

j .  __ Main secondary breaker(s), __ _ 

ampere frame, - Amps sym. int. cap. 
(manual ly) (electrica l ly) operated with 
Amptector I I -A (Am ptector 1-A) solid state 
trips with long delay, short delay (and 
__ wire ground) characteristics. 

k. __ Tie breaker(s). ___ ampere 
frame, __ Amps sym. i nt. cap. ( manual­
ly)  (electrically) operated with Am ptector 
II-A (Amptector 1-A) sol id state trips with 
long delay, short delay (and __ wire 
ground) cha racteristics. 

Indoor Secondary Unit Substations 

D 
D 

3PST Switch, 
Current Limiting 
Fuses, Clamp 
Terminals 

D 
0 

3PST Switch 
Current Limiting 
Fuses, Clamp 
Terminals 

Westinghouse E lectric Corporation 
Distribution and Control Busi ness U nit 
Pittsburgh, Pennsylva nia,  U .S .A. 1 5220 

I .  __ Feeder breakers, ___ am pere p. 1 -Set of necessary smal l  wiring, wiring 
accessories and termina l  blocks. frame, __ Amps sym . int. ca p (manual ly) 

(electrically) operated with Amptector 
I I-A (Amptector 1-A) sol id state trips with 
long delay, instantaneous (and __ wire 
ground) cha racteristics (with integ ral ly  
mou nted current l imiters for  max. 
200,000A int. cap.) 

q .  1-Set of space heaters, l ig ht and recepta­
cles as required. (Standard for outdoor). 

Caution :  

m.Control power transformer complete with 
primary and secondary fuses for space 
heaters, l ights, receptacles and circu it 
breaker control as requ i red. 

1 .  (b) Be sure to specify cu rrent carrying 
capacity and arrangement of neutral bus if 
one is requ i red. Normal ly 50% capacity 
wil l  be suppl ied if fu l l  capacity is not 
specified. 
2 .  (j-k-1) If trip characteristics other than 
shown are requ i red please be sure to 
specify them. n .  Sets of clamp type terminals for __ _ 

__ MCM cables per phase and __ _ 

__ MCM cables for neutral entering 
from the bottom (top) of the unit. 

Accessories 

o. 1 -Set of eng raved nameplates. 

a-1 Top of assem bly mounted c i rcuit breaker 
lifti ng device (optional ) .  

b-1 Test plug for watthour meter. 
c-1 Levering crank. 

- -

1 500 Kva c: 0 
Silicone :e "' 13,800 A c .. High Voltage F 480Y/277 
Low Voltage 
65° C Rise 
5.75% Impedance 
3<!>-60 Hz 
Standard 1- Accessories 1-

a 
1 500 Kva 
VPI Dry Type 
1 3,800..:). 
High Voltage 

c 480Y/277 
0 Low Voltage :t: "' 150" C Rise c: 

5.75% Impedance tO F 3<!>-60 Hz 
Standard 
Accessories 

a 

c: 0 � c "' F 

c: 0 
� c tO F 

Note: Arrangement sketch and single l ine diagram simi lar 
to samples shown should accompany the written speci­
fication. 

A A 
Instrument Feeder 

B B 
Feeder 

Main 

c 

)- Feeder 

c D 
Feeder Feeder 

A A 

Instrument Feeder 

B B 
Feeder 

Main 

c 

� - Feeder 

c D 
Feeder Feeder 

July, 1985 
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Low Vol t age Air C i r c u i t  Br eakers 

TYPE DB-25 DE - I ON AIR C IRCUIT BREAKER 
600 Ampere Fr ame - 250/600 Vol t s  - D - c /A-c - 3 Pole 

renewal 
parts data 
33-850 

DB-25 

Re fer to I . B . 33 -850- 1&2A for Ma int enanc e and Part s Ident i f i c at i on 

For Typ i c al I l l us t r at ion,  See Rev er se S i de 
the following parts are most subject to wear in ordinary operation: 

Re f .  
No . name of part 

l Mov i ng Cont ac t  As s emb ly 
POLE UNIT 

2 Mov i ng Ma i n  C ont act w i t h  Shunt 
3 Mov i ng Ar c i ng Cont act 
8 Ope r at ing L ink 

1 3  Stat i onary Ma in C ont ac t with Upper St ud 
14 Stat i onar y Arc i ng C ont act 
1 5  Ope n i ng Spr i ng 
1 6  Lower St ud 

Ret a i n ing R ing As sort ment 

1 Breake r  Lever 
12 R e s e t  Spr i ng 
13 Rol le r  Lever 
14 Pawl 
15 Pawl Spr i ng 
22 Tr i pp i ng Lever 
27 Tr i p  Lev er Spr i ng 
34 Tr i p p ing Spr i ng 
35 C l o s i ng Spr i ng 

OPERATING MECHANISM 

COI LS 

ideatific:ation 
aumbe.: 

1491 4 1 4  
1 4 9 1  4 1 2  
1 4 9 1  4 1 0  
1 4 9 1  4 1 9  
14 9 1  4 2 1  
1809 546 
1 7 35 836 
497A34 6G02 

14 9 1  4 5 9  
1491 4 4 8  
14 9 1  4 5 4  
1491 4 4 2  
1491 450 
1572 414 
1491 445 

:numb e.: 
.:equi.:ed 

1 
1 
1 
1 
l 
1 
1 
1 
1 

C l o s i ng Shunt Tr i p  
R e l ay *  Vol t s  

Cyc l e s  

2 4  D - e *  
4 8  D - e * 

125 D - e *  
250 D - e *  
1 1 0 25 
220 25 
440 25 
550 25 
1 10 60 
220 60 
440 60 
550 60 
600 60 

I n s t ant . 
Tr i p p i ng 

1529 4 5 8  
1 7 18 045 
300P l 6 6G01 
300P l 6 7G01 

300P5 6 3G01 
300P6 14G01 
300P 1 6 6G01 
300P16 7G01 
300P16 7G01 
300Pl6 7GOl 

Se le c t i v e  
Tr i p p i ng 

1574 6 2 7  
1 5 74 6 3 0  
300P325GOl 
300P32 6G01 

300P6 14G0 1 
300P325G01 
300P326GOl 
300P16 7 G0 1  
300P16 7GOl 

W i t hout 
Alarm Sw . 

1574 584 
1574 583 
1491 403 
149 1 404 
14 9 1  403 
1491 4 04 
14 9 1  405 
1491 405 
1574 583 
1491 403 
1491 404 
14 9 1  404 

*D-C Relay s  Al s o  Use Bl owout C o i l  S#158934 0 .  

Aux i l i ar y  Swi t c h  4 St ag e -Drawout 
1 64 9  8 7 7  

8 Stage -Dr awout 
1 649 878 

W i t h  
Alarm Sw. 

1649 455 
14 9 1  404 
1491 991 
1 640 660 
1574 583 
1491 403 
1491 404 
1491 404 
1574 584 
1574 583 
1491 403 
1491 403 

E le c .  
Loc kout& 
U . V .  Tr i p  

1491 403 
14 9 1  404 
1 6 1 1  027 
1529 248 
1491 404 
1611 027 
1 649 804 
1649 804 
14 9 1  403 
1491 404 
1 6 1 1  027 
1 6 1 1  027 

1 7 18 98 7 
1529 443 
1529 444 
1574 335 
1529 443 
1529 4 5 7  
1 7 66 826 
1574 335 
1 7 18 98 7 
1529 443 
1529 4 5 7  
1529 444 

4 Stage -F i xed 8 St ag e -F i xe d  
1 649 879 1649 880 

#Minimum Rec ommend at i ons for Stock Ar e :  C ontact & R e t a i n i ng R i ng s  - 1 Breaker 
Order 1 Se t ,  2 to 5 Br e aker s  - 2 Se t s ,  6 to 1 0  Br e ake r s  - 4 Set s .  C o i l  & 
Aux i l i ar y  Sw i t che s - 1 Breaker Order 0 ,  2 t o  5 Br e aker s - 1 Each, 6 t o  1 0  Bre aker s 
- 2 Eac h .  
Orde r  Part b y  Name and Ident i f i c at i o n  Numb e r  - G i ve Comp l e t e  Name p l at e  R e ad i ng .  

r- la&l2 H 
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renewal parts 
illustration 
3 3-850 

DB-25 

TYPE DB -25 DE- I ON AIR C IRCUIT BREAKER 

8 

Po l e  Un i t  

Ope rat i ng Mec h an i sm 

I I  

30 

Westinghouse Electdc Col'pOI'ation • Assembled Switchgeal' & Devices Depal'tment 

East Pittsbul'gh, Pennsylvania 

10 
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Low Vol tage Air C ir c u i t  Breaker s renewal parts data 
33-850 

TYPE DB -50 DE - I ON AIR C IRCUIT. BREAKER 
DB-50 1 600 Ampere Frame - 250/600 Vol t s  - D - c/A-c - 3 Pol e  

Refer t o  I . B . 33-850-3 f o r  Ma i nt enanc e and Par t s  Ident i f i c at i on 

For · Ty2 i c al I l lustrat ion,  See Reverse S i de 
the following parts are most ·subject to wear in ordinary operation: 

Ref. 
No , name of pal't 

1 Mav i n� Ma i n  Cont act 
4 Aux i l i ary Cont ac t 
6 Mov i ng Ar c i ng Cont act 

15 Ope rat ing L i nk 

POLE UNIT 

18 Stat i onary Ma i n  Cont act and Upper Stud 
19 Stat i onary Ar c i ng Cont act 
2 7  Lower St ud 

Re t a i n ing R i ng Assortment 

1 Breaker Lever 
1 7  Roller Lever 
18 Roller Lever Spr i ng 
1 9  Pawl 
20 Pawl Spr i ng 
2 3  Lat c h  Segment 
28 Tr i pp ing Lever 

OPERATING MECHANISM 

COILS 

Shunt Tr i p  
Volt s Clos i ng 

identification 
nv.mbel' 

E 1e c .  

200B5 70GOl 
1 6 1 1  768 
1584 4'72 
16 1 1  758 
1611 7 64 
1 6 1 1  748 
16 1 1  7 6 7  
4 97A346G03 

1589 689 
1589 692 
300P220H01 
1589 6 9 1  
1584 5 2 0  
1 5 8 9  682 
. . . . . . .  

nv.lllbel' 
l'eqv.il'ed 

1�� 
3 g� 
3 1# 
1 
1 
l 
l 
l 
1 
1 

Cyc l e s  W i thout W i t h  Lo ckout 
U . V .  Tr i p  

Relay Plus 
Blowout C o i l  

i f  D . C .  

24 D - e  When order i ng 
48 D-e spec i fy 

125 D-e ident . no. on 
250 D - e  c o i l  & g i ve 
1 10 25 comple t e  
220 25 name p l a t e  
440 25 read i ng o f  
5 5 0  25 breaker 
llO 60 
220 60 
440 60 
550 60 

Aux i l i ary Swi t c h  4 St age ­
Drawout 
1 7 18 4 6 2  

Alarm Sw. Alarm Sw. 

1589 312 1589 
1589 313 1589 
1589 3 14 1589 
1589 3 15 1589 
1589 3 13 1589 
1589 3 14 1589 
1589 3 15 1589 
1589 315 1589 
1589 3 1 2  1589 
1589 313 1589 
1589 3 14 1589 
1589 314 1589 

8 Stag e ­
Drawout 
1 7 18 463 

3 12 
3 13 
3 14 
315 
3 12 
3 1 3  
3 14 
314 
3 l l  
312 
3 13 
3 13 

When orde r i ne; 
s p e c i fy 
i d ent . no . on 
c o i l  & g i v e  
c omp l e t e  
nameplat e 
r e ad i ng o f  
breaker 

1 2  St age ­
Dr awout 

1 7 18 464' 

4 ·  Stag e ­
F ixed 

1 7 18 465 

When order i ng 
s pe c i fy 
i dent . no . o n  
c o i l  & g i v e  
c omp l e t e  
nameplate 
read i ng o f  
breaker 

8 St age­
Fixed 

1 7 18 466 

#Minimum Rec ommendat i ons for Stock Are : Cont ac t s &. Ret a i n i ng R ing s - 1 Break er 
Order 1 Set , 2 t o  5 Bre akers - 2 Set s ,  6 t o  10 Breake r s  - 4 Set s .  C o i l  &. 
Aux i l i ar y  Swi t ches - 1 Bre aker Order 0, 2 t o  5 Breake r s  - 1 Eac h ,  6 t o  1 0  Br e aker s - 2 Eac h .  
Order Part b y  Name and Ident i fi c at i on Numb e r  - G i v e  C omp l e t e  Nameplat e  Read i ng .  
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renewal parts 
illustration 
33-850 

DB-50 
TYPE DB-50 DE-ION AIR CIRCUIT BREAKER 

Po l e  Un I t  

Operat i ng Mechan i sm 

We•tlnghou•e Blectdc Col'pQJration • A .. emblecl I¥Pitchgeal' a Device• Depal'tment 

Ea•t Pltt•bul'trh, Pe•••ylv•aia www . 
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,. .... .. u.s.A. 

fuse units 

Switchgear Accessories 

CU R R EN T  L IMI TING-FUSES 
POW E R  

600 Volts to 34.5 K v Indoor 

type I amps I nominal I interruptini 11tyle 
voltage rating rms number rating amps 

non-indicating only 

BAL·l� u 600 
56 600 
U D  850 
66 0 850 
2Et 600 
SEt 600 
7E• 600 

JOE• 600 

BAL-PT� I Y2Et 2400 
lEt 2400 
2E• 2400 

indicating 

BAL-PT Y2E 4800 

25/60 cy 7200 
14400 
23000 
34500 

BAL-10 SE 4800 

25/60 cy 7200 
14400 

10E 4800 
7200 

14400 

BAL-25 15E 2400 

50/60 cy 4800 
7200 

14400 
20E 2400 

4800 
7200 

14400 
25E 2400 

4800 
7200 

14400 

BAL-200 30E 2400 

50/60 cy 4800 
7200 

14400 
40E 2400 

4800 
7200 

14400 
50E 2400 

4800 
7200 

14400 
65E 2400 

4800 
7200 

14400 
80E 2400 

4800 
lOOE 2400 

4800 
l25E 2400 

4800 
150E 2400 

4800 
200E 2400 

4800 

JIAL-300 80E 7200 

50/60 cy 14400 
100E 7200 

14400 
250E 2400 

6 d-e t 25/60 cycl .. s • 50/60 cycles 

100,000 1585 343 
100,000 1585 344 
100,000 1594 855 
100,000 1733 537 
100,000 1254 953 
100,000 1254 955 
100,000 1533 754 
100,000 1533 755 

60,000 ll96 143 
60,000 1251 138 
60,000 1585 319 

80,000 1247 217 
80,000 1 247 218 

130,000 1247 219 
70,000 1247 220 
70,000 1534 678 

60,000 1291 963 
80,000 1291 964 

130,000 1291 965 
60,000 1291 968 
80,000 1291 969 
50,000 1291 970 

60,000 1332 "163 
60,000 1332 766 
80,000 1332 769 
50,000 1332 772 
60,000 1332 764 
60,000 1332 767 
80,000 1332 770 
50,000 1332 773 
60,000 1332 765 
60,000 1332 768 
80,000 1332 771 
50,000 1332 774 

60,000 1576 468 
60,000 1576 470 
80,000 1576 472 
50,000 1576 474 
60,000 1576 469 
60,000 1576 471 
80,000 1 576 473 
50,000 1576 475 
60,000 1318 710 
60,000 1318 720 
80,000 1318 727 
50,000 1318 731 
60,000 1318 7 1 1  
60,000 1318 721 
80,000 1318 728 
50,000 1318 732 
60,000 1318 712 
60,000 1318 722 
60,000 1318 713 
60,000 1318 723 
60,000 1318 714 
60,000 1318 724 
60,000 1318 715 
60,000 1318 725 
60,000 1318 116 
60,000 4!8D565G31 

80,000 432D886G17 
50,000 432D886G25 
80,000 432D886G18 
60,000 432D886G26 
60,000 432D886G06 

� All non-indicatinQ luses eKcept those for 850 volts d-e are 4 % "  long and use BAL-l lu.., 
ntouutiny. 

0 Thtt 850 volt tuaes are 6 % "  long. Fuse clips only cue available lor them. 

We•tiaghoue Eleotl'ic Co.rpol'atioa 

renewal 
parts data 

36-620 
BAL 

September, 1960 
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