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Type DSII Low-Voltage Switchgear 

M odern design Type DSII Meta l-Enclosed 
Low-Voltage Switchgear  and C i rcu it 
B reakers p rovide: 

• 1 00% rated,  fu l ly  selective p rotecti o n .  
• I ntegral m icroprocessor-based breaker 

tri pp ing systems. 
• Two-step stored-energy breaker c losing.  
• 1 00 kA short c i rcuit  bracing sta ndard.  
• Optiona l  200 kA short c i rcu it braci ng, 

without preceeding cu rrent l imiting fuses. 
• Sta ndard metal ba rri ers iso l ate cable a n d  

b u s  compartments. 

and many other featu res for coordi nated, 
safe, co nven ient, trouble-free and economi­
cal  contro l  a n d  protect ion of  low-vo ltage 
d istri bution systems. 

Maximum Ratings 
600 Volts ac 
5000 A m pe res conti n u o u s  
200,000 A m pe res s h o rt c i rcu it capacity 

Features 

Standard Finish-M e d i u m  Gray (ANS I 6 1 )  
us ing a m odern completely a utomated and 
conti n uously monitored e lectrostatic 
powd e r  coat ing .  The paint  type a n d  p rocess 
m eets UL 1 332 sta n d a rd for organic coati n g  
o f  steel enclosu res for o utdoor e l ectrical 
equ ipment. This conti n u a l ly monitored 
system includes Spray de-grease and c lean,  

spray ri nse, I ron phosphate spray coati ng 
stray ri nse, n on-chem ical  sea l ,  oven d rying,  
e lectrostatic powde r  spray paint  coating 
a nd oven curing.  

Fou r  Position Drawout-B rea kers can be in 
con n ected, test, disco n n ected o r  removed 
position with com p a rtment doors closed. 

Plug-in Terminal Blocks-At each s h i pp ing 
sp l it, the control con nections a re made with 
p l ug-in ter m i n a l  b locks rated 600 Volts, 
40 Am peres and accept a wi re range of 
#22 to #B . The te r m i n a l  b locks i nterlock 
mechanica l ly without removing the l ine or 
load con nections.  This method of making 
the s h i pping spl i t  contro l  con nections 
increases the speed of i n stal l at ion and 
red uces the potent ia l  of i ncorrect connec­
tions.  

Integral Base-R u gged formed base 
s u itable for ro l l ing .  I nc l udes s l ots for jacking 
a n d  h a n d l i ng.  

Front Terminal Block Tray-U n itized wir ing 
system util izes p u l l-out trays a bove each 
b reaker com p a rtment for ter m i n a l  b locks 
and control fuses. 

Removable Doors-Each breaker door is 
m o u nted with h i nge pins. Removal of the 
door is easi ly acco m p l ished by just l i ft ing 
the h i nge p i n .  This a l l ows easy access to 
the breaker a n d  com partment for  i nspectio n  
a n d  mai nte na nce. 

Current Transformers for m eteri n g  and 
i nstru m entation a re m o u n ted i n  the breaker 
com p a rtments a nd a re front accessible.  

Short Circuiting Terminal Blocks-One 
provided fo r each set of i nstru m entat ion o r  
relaying app l ication cu rrent tra nsformers. 

Standard Silver-Plated Copper Bus­
(Ti n-plated copper bus ava i l a b l e ) .  

Lug Pad-The l u gs a re located o n  the 
breaker r u n-backs at a 45° a n g l e  to red uce 
the bending of the cable when making the 
connections, t h us red ucing i nsta l lati o n  a n d  
mai ntena nce t ime.  

Cable Lash ing-Feeder cable lash ing is not 
req uired o n  DSIT Switchgear Assem bl ies 
when standard factory lugs a n d  cable 
insta l l ation methods a re used. Tests were 
conducted a n d  a pproved by UL to verify the 
integrity of the DSIT cable termination system .  

If t h e  customer uses other type l ugs o r  cable 
i nsta l l ation methods, cable lashing is 
required. For these instances, cable lashing 
i nstructions are given i n  the instructions 
suppl ied with each assembly. 

Glass Reinforced Polyester and UltramidCD 
Stand-Off Insulation System-Type DSIT 
Switchgear p rovides an i n d ustry lead ing 
design fo r short c i rcuit withsta nd levels 
through 200 kA. without the need fo r 
preceedi n g  cu rrent l i m it ing devices. Glass 
rei nforced po lyester has been used on both 
low- a nd medi u m-voltage switchgear  fo r 
decades. By com b i n i n g  th is  i n d u stry proven 
material with U ltra m id insu lation, a tota l 
system provid ing exceptiona l  mech a n ica l  
a n d  die lectric withsta nd strength,  a s  we l l  a s  
h i g h  resistance t o  h eat, f l a m e ,  a n d  m ois­
t u re,  i s  produced. S u bstant ia l  test ing to 
demonstrate accelerated effects of h eati ng 
a n d  cool i ng o n  the m ec h an ica l  a n d  
d ie lectric properties o f  th is  system prove i t  
t o  provide s u perior performance for 
decades of trouble-free operati o n .  

Optional Conductor Insulation Covering­
F o r  appl icatio n s  req u i ri n g  additi o n a l  bus 
protect ion in  h a rs h  enviro n ments, Type 
DSIT Switchgear is designed for the addit ion 
of optio n a l  conductor i n s u l at ion coveri n g ,  
i n  addit ion t o  provi d i n g  fu l l  U L  a i r  c l ea ra nce 
without insu latio n .  This n on-PVC m ateria l  is 
app l ied d u ri n g  the asse m bly of the b u s  and 
covers a l l  vertical  a n d  h o ri zonta l  p h ase bus 
bars.  Removable n o n - PVC boots provide 
access to bus joints for i nspectio n  a n d  
m a i nten a nce pu rposes. 

Closing Spring Automatic Discharge­
M ec h a nica l  i nterlock ing a utomatic a l ly 
d ischa rges the closing spr ings when the 
b reaker is removed from its compartment. 

Breaker Inspection-When withd rawn on 
the ra i ls ,  breaker is com pl etel y  accessib le  
for  v isua l  inspectio n ;  t i lt i n g  is n ot neces­
sa ry. The ra i l s  a re perma nent parts of every 
breaker com p a rtment. 

Key Interlock-Breaker can be stored in 
compartment, and completely removed for 
m a i nten a nce or fo r use a s  a s p a re without 
dist u rbing the i nterlock. No modificat ion of 
the breaker req u i red.  This  mechanism h o l ds 
the breaker m ec h a n ica l ly trip-free to 
p revent e lectrical  or m a n u a l  c los ing.  

Mechanical Interlock-Avai lab le  between 
adjacent brea kers, 2000A and below, i n  the 
same struct u re.  

Conformity to Standards-Type DSIT 
Switchgear  conforms to the fo l lowing 
sta ndards: N E MA SG3 and SG5; ANSI  
C37.20. 1 ,  C37 .5 1 ,  a n d  U L  Sta ndard 1 55B. 

CD A product of BASF. 
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Outer door with q uick-opening l atches 
c loses compartment completely with 
breaker con nected o r  disco n n ected.  
F u l l-sized metal  sh ie ld  o n  breaker face 
protects operator from l ive parts w h i l e  
operati ng,  racking o r  checki n g  tri p u n it 
sett ings.  Double i nterlocked device 

Metal-Clad Safety Features 

CD 3-Phase Current Transformers 
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prevents racking u nti l  contacts a re 
open; contacts ca n't be cl osed u nt i l  
rack ing i s  complete. Iso lated cable  
e ntrance a n d  bus compartments a re 
provided as sta ndard ;  removable metal 
ba rriers g ive access to bus compart­
ment for i nspecti o n  or clea n i n g .  

Wiring 
Control circuit terminal blocks are mou nted 
as standard in pul l-out trays located above 
each circuit breaker. The terminal blocks a re 
rated 600 Volts, 40 Amperes. Circuit-to-circuit 
spacing is sl ig htly g reater than 3/s" for easy 
wire i nsta l lation .  Extruded loops punched in 
side sheets of the terminal block tray a l low 
securing of customer control wiring without 
the use of adhesive wire anchors. 

For app l ications i nvolving excessive wiri ng, 
o r  n onstandard ter m i n a l  b locks, ter m i n a l  
blocks a re m o u nted o n  the r e a r  fra m e  with 
the power cables where they a re readi ly  
accessible fo r customer's con nections a n d  
inspection. 
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Buses and Connections 
Vertical  a n d  cross bus rat ings in Type DSIT Switchgear a re 2000, 
3200, 4000 and 5000 Am peres. All rat ings a re based o n  a U L a n d  
ANSI  sta n d a rd temperatu re rise o f  65°C a bove a m axim u m  a m bient 
a i r  te m perature 40°C. 

Bolted, si lver-pl ated copper m a i n  buses a re sta ndard.  All bus joi nts 
a re secu red with Bel lev i l l e-type spr ing washers for maxi m u m  joint 
i ntegrity. 

Opt iona l  copper m a i n  buses with ti n-p lated, bolted joi nts a re 
avai lab le .  

Bus a n d  Cable Compartment with Barriers Removed 

The rear port ion of the switchgear assem bly h ouses the m a i n  bus, 
con nectio n s, a n d  pr imary ter m i n a ls.  

A ground bus is  furnished the fu l l  lengt h  of the switchgear 
assem bl y  a n d  is  fitted wit h  ter m i n a l s  fo r purc h aser's connect ions.  

Sta n d a rd rea r  covers with captive h a rdwa re a re the bo lt-o n  type. 
They a re s p l it i nto two horizontal sections to fac i l itate h a n d l i n g  
d u ri n g  rem oval  a n d  i n sta l l atio n .  Opt ional  r e a r  doors a re a lso 
ava i l ab le .  

Cable Connection Compartment with Barriers in Place 

February 1997 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Appl icati on Data 

32-650 E 
Page 5 

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Table 1 :  Metering Type Current Transformers for Mounting in Circuit Breaker Compartments 

For Breaker Type ______ ----�----------- ANSI Meter Accuracy Classification 

DSII-308, DSII-608 DSII- 5 1 6, DSII-6 1 6  DSII-620 DSII-632 DSII-840, DSII-850 
DSII-508 DS LII 308 DSLII 5 1 6  DS LII-620 DS LII-632 DS LII-840 Ratio B-0 . 1  

1 00/5 
1 50/5 
200/5 
300/5 
400/5 
600/5 
800/5 -- -- --- --

1200/5 
1 500/5 

- '--- ·--·--� --+-- 1 600/5 
-

-=--==c�---- �� ����;� - 1_ 4000/5 
5000/5 - --------

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

0.3 
0.3 
0.3 

0.3 

0.3 
0.3 

0.3 
0.3 

B-0.2 

1 . 2  
0.6 
0.6 
0.6 
0.3 

0.3 
0.3 
0.3 

0.3 

0.3 
0.3 

0.3 
0.3 

Cu rrent tra n sformers with meter accu racy cl assificatio n s  at h i g h e r  burdens a n d/or su itable fo r relayi ng a re also ava i lab le .  They 
wi l l  be mou nted i n  the rear cable connection compartment. 

Voltage Transformers 
Voltage transformers a re rated 10 kV B I L  
a n d  a re protected b y  both pr i m a ry a n d  
secondary fuses. T h e  pr imary fuses a re 
c u r rent l i mit ing type. 

Control Power Transformers 
Control transfo rmers a re provided when 
req u i red for  ac co ntrol of  c i rcuit  breakers, 
space heaters, a n d/or tra nsformer fa ns .  L ike 
pote ntia l  transfo rmers, they a re protected 
by c u rrent l i m it ing  pr imary fuses. N o n ­
c u rrent l i m it ing  fuses a re used o n  t h e  
secondary s i d e  to protect bra nch c i rcu its. 

Switchgear Accessories 
Sta ndard accessories fu rn ished with each 
Type DSII switchgear asse m bly i nc l ude: 

• One breaker levering crank.  
• I nsulating covers or " boots" are furnished 

o n  l ive m a i n  stat ionary discon n ecti ng 
co ntacts i n  compartments equ i pped for 
future breakers. 

Miscellaneous 
For feeder c i rcuit  i nstrumentatio n ,  2% 
accu racy a m meters and a m meter switches 
can be mou nted o n  the ter m i n a l  b lock tray 
between the breaker compa rtment doors. 
The a m m eters a n d  switches a re i m medi­
ately associated with defi n ite breaker 
c i rcu its. Othe r  devices, such as control 
push buttons,  breaker control switch es, 
i n di cating l ig hts, a n d  test switches can be 
mou nted on these panels,  with i n  space 
l i m itations. 

February 1997 

Breaker Control Switch, Ammeter and Switch 

I nterference i nterlocks a re suppl ied o n  
bre a ke rs a n d  i n  compartments where the 
com partments a re of the same physical  size 
to ass u re a n  i ncorrect breaker can not be 
i n serted.  

Sta ndard wire is  Type S I S  i nsu lated, 
stra nded copper, extra flex ib le  No. 14 AWG 
m i n i m u m .  

Optional Accessories 
• Trave l i n g  type circuit  breaker l ifter, ra i l ­

mou nted o n  t o p  o f  switchg ea r. 
• Floor r u n n i n g  porta ble c i rcuit  breaker Portable Test Kit 

transfer truck with m a n u a l  l ifti n g  
mech a n i s m .  Req u i res approxi m ate 
60" deep front a is le  space. 

• Test cabi n et for e lectrica l ly  ope rated 
breakers, with pushbutto ns, control cable 
a n d  receptacle,  for sepa rate mount ing .  

• Porta ble test k i t  for  test ing a n d  verifica­
tion of tr ip u n its. Ut i l izes sta ndard 
1 20-Volt, 15-Am pere, s i n g l e-phase, 60 Hz 
supply, ava i l a b l e  from a ny o ut let. 
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Outdoor N E MA 3R switchgear  consists 
of sta ndard Type DSII i ndoor struc­
tures asse m bled i n  a heavy gauge 
outdoor e nc losure with a generous 
i nter n a l  " wa l k-i n "  front operati ng a is le  
extending through a l l  un i ts of the 
assembly. Access doors with provi­
s ions for padlocking a re provided at 
each end of the ais le .  Com m e rcia l  
g rade panic  h a rdware is provided o n  
the i nterior of each a is le  door to 
permit open ing  even if the exterior is 
padlocked . 

Sta ndard featu res a lso inc lude:  

• Pad locka b l e  h i nged rear  doors with 
wind stops for access to cable a n d  
bus compartments. 

Outdoor Aisle Type Switchgear Enclosure 

• Fi ltered venti l at ion openings.  Fi lters 
a re remova b l e  from the exterior.  

• Trave l i n g  type b reaker l ifter. 
• A space heater rated 95 Watts at 1 2 5  

Volts i n  t h e  cable compartment, bus 
com partment a n d  bottom breaker 
compartment of each vertical  structure 
and a space heater rated 250 Watts at 
125 Volts i n  each a ux i l i a ry sectio n .  

• Lighting a n d  G FCI protected 
convenience receptacles in a is le .  

• Rig id  base structu re; no c h a n n e l s  
req u i red.  

• Wa l k- in a is le  wit h i n  s h i pp ing group 
s h i pped completely asse m bled.  

• Antiskid ais le f loor stri ps. 

The sta ndard fi n i s h  is ANSI No. 6 1  inside 
a n d  o utside. A corrosio n- resistant coati n g  
is p rovided o n  t h e  u nderside a n d  base. 

Bus Runs 
For c o n n ecting sources and loads to 
switch gear asse m b l ies, low-voltage bus 
runs i n  rati ngs from 800 Amperes to 5000 
Am peres a re ava i lab le .  These buses ca n 
a lso be used for bus tie ci rcu its between 
sepa rate low-voltage switchgear  assem­
b l ies. Type DSII asse m b l ies acco m m odate 
both Pow-R-Way busway and metal  
e n c l osed n on-segregated phase bus d u cts. 

Non-seg regated bus design a n d  construc­
tion fo l l ow ANSI C37.23 Sta ndards,  with 
bare a l u m i n u m  o r  copper conductors with 
s i lver-plated bolted joints a n d  g l ass 
polyester supports. Momentary rat ings 
( m i n i m u m  50,000 A m pe res)  a re as req u i red.  
Sta n d a rd fi n ish co lor  is ANSI  N o .  6 1  l ig ht 
g ray indoor  a n d  outdoor. 

Pow-R-Way Busway is tota l ly  enclosed, non­
ventilated and meets the l atest appl icable 
standards of N EMA BU.1 and U L  857. 

Seismic Applications 

Type DSII Assembl ies h ave u nd e rg o n e  a n  
exten sive seismic q u a l ificat ion  p rogra m .  
Representative DSII asse m bl ies were p laced 
o n  a tr iaxia l  seismic table and tested. T h e  
test program uti l ized ANSI  sta n d a rd C 3 7  .8 1 ,  
the U n iform B u i l d i n g  Code ( U BC),  a n d  the 
Cal ifornia  B u i l di n g  Code (CBC)  a s  a basis 
for the test prog ra m .  Altho u g h  C37.81 is 
specifica l ly  used for the q u a l ification of 
asse m b l ies for C lass 1E a p p l ications, there 
a re many e lements of th is  sta ndard 
a p p l icable  to the q u a l ification of commer­
c ia l  g rade switchgear.  

The req u i red res ponse spect r u m  devel o ped 
for the test covered a freq ue ncy range 
through 35 Hz and was based upon a 5% 
d a m pi n g  factor. The actual  test response 
spectrum e nveloped the U BC Zone 4, as 
wel l  as the m o re str ingent CBC Zone 4 
levels of a 0 .45g ZPA a n d  1 .8g peak, with 
m a rg i n .  

A m u t u a l  responsi b i l ity between the 
m a n ufacturer, system designer, a n d  
insta l l e r  is n ecessary to provide a n  i nsta l l a­
t ion consistent with the req u irements of the 
U BC a n d  CBC.  I nsta l lation a n d  app l ication 
g u i de l i nes, based upon the actua l  test 
resu lts, a re provided with each s u bm ittal 
req u i ri n g  compl ia nce with these sta n d a rds.  
Assembly modificat ions a re a lso provided. 
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DSll Circuit Breakers Mixed With DSlll 

Due to the eight-inch additional depth of 
DSLll c i rcuit breakers over DSII breakers, 
they cannot be m ixed with i n  the same 
section .  The only exception is the abi l ity to 
mix DSII-632 breakers with DSLII breakers. 
In this application, the DSII-632 " sits" eight 
i nches further from the front of the enclosure 
than the DSLII breaker. If other combi nations 
are necessary, a 1 3- inch (330 mil l imeters) 
transition between the sections contai n i n g  
the DSII and DSLII breakers is  req u i red. 

5000A Circuit Breaker Applications 

For c i rc u it breaker appl ications demanding 
conti nuous rati ngs between 4000 a n d  5000 
Am peres, the DSII-850 package is  ava i l a ble. 
The app l ication consists of a switchgear 
mou nted fa n package and a DSII-850 c i rcuit  
breake r, and is  UL a pproved.  

The DSII-850 has a self-cooled conti n u o u s  
rating o f  4000 Am peres. It is  equ i pped with 
5000 Am pere sensors, a Dig itr ip RMS trip 
u n it, and a 5000 Ampere rating p lug .  

The associated switchgear system consists 
of 3 fa ns m o u nted to a d raw-out tray 
assembly and a cu rrent relay to switch the 
fans on o r  off when the load exceeds or 
d rops below 4000 Am peres. Two tem pe ra­
t u re activated contacts a re also provided­
the first contact provides an a l a rm and the 
second a tr ip if excessive tem peratures a re 
sensed. 

February 1997 

Appl i cati on Data 

32-650 E 
Page 7 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Type DSll Circuit Breakers 

Type DSll Switchgear Assem b l ies uti l ize 
Westi nghouse Type DSII d raw-out a i r  
power c i rcuit  brea kers excl usively. These 
circuit b rea kers provide: 

Protection During Levering Operation­
When levering the breaker between the 
con nected, test a n d  d i scon nected positions, 
the operator is  p rotected by a steel  barr ier 
(faceplate) from contact with live parts. 

Two-Step Stored Energy Closing Mecha­
nism-Spri ng c h a rg i n g  ( 1 )  and spr ing 
release to close breaker ( 2 )  a re i n dependent 
operations, and a lways g ive positive control 
of the i n stant of c los ing.  

Motor Operated Stored-Energy Closing 
Mechanisms a re suppl ied o n  e lectric a l l y  
operated breakers. Standard control 
voltages a re 48, 1 25 and 250 de, and 1 20 
a n d  240 ac.  

Remote Closing and Tripping can be 
accompl ished with m a n u a lly operated 
brea kers by c h a rg i n g  the c l osing mecha­
n ism m a n ually, then c losing a n d  tr ipping it 
remotely through e lectric spr ing release a n d  
s h u nt tr ip coi l s; ava i lab le  as optional 
attach ments. 

Digitrip RMS Integral Microprocessor-Based 
Breaker Overcurrent Trip Systems­
Provides maxi m u m  re l i a b i l ity, true R M S  
sensing a s  sta ndard,  excel lent repeatab i l ity, 
and req u i res m i n i m u m  m a i ntenance.  N o  
external  control source is  req u i red.  

Change in Trip Rating-The overcu rrent tr ip 
picku p range is  esta bl ished by a combina­
ti o n  of  tr ip u n it rating p l u gs a n d  the rat ing 
of the c u rrent sensors o n  the breaker. 

Interphase Barriers o n  breakers provide 
maximum i n s u lat ion security. The barriers 
a re easi ly removable fo r bre a ker inspect ion .  

Provision for Padlocking-A l l  breakers 
i nc lude provision for padlocking open to 
prevent electrical or m a n ual c losing.  Th is  
padlock ing a lso secures the breaker i n  the 
connected, test o r  d i sconnected positio n  by 
prevent ing levering.  

Ease of Inspection and Maintenance-Type 
DSII brea kers a re designed for m axi m u m  
access i b i l ity a n d  t h e  utmost ease of 
i n spection and m a i ntenance. 

Two-step stored energy c losing g ives 
operator positive control of c losing 
after spring mechanism is  c ha rged.  
Breaker can't  c lose w h i l e  sti ll being 
c h a rged.  Operation is  optio n a l-fu l l  
m a n u a l ,  fu l l  e l ectric, o r  m a n u a l  
c h a rge and electric c l ose. 

On m a n u a l  breakers, the spring 
mecha nism is m a n u ally charged by 
one downward stroke of the lever 
without pumping, and released by 
the mechanica l  "push-to-c lose" 
release button.  On e l ectrica l ly 
operated breakers, the mechanism is  
norm a l ly c h a rged and released 
e lectrical ly, but can be charged 
m a n u a l l y  by p u m p i ng the charging 
lever  10  to 12  t imes and released 
mechanica lly. 

An i nterlock d isch arges the closing 
springs as the breaker is removed 
from the com partment. The system is 
patterned after 5 kV and 15 kV Meta l­
C lad switchgear. 

Two-Step Stored-Energy Closing 
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Appl icat ion Data 

32-650 E 
Page 8 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSII Breaker levering Operation 

Levering Arm 

DSII Breaker on Extension Rails 

DSII Breaker Faceplate 

Type DSLIT breakers a re coordi nated 
com b i nations of Type DSIT brea kers 
a n d  series con nected cu rrent l i m it ing  
fuses. They a re i ntended for appl ica­
tions req u i r ing  the ove rload protec­
t ion a n d  switch i n g  functions of a i r  
c i rcu it  b rea kers o n  system s  whose 
ava i l a bl e  fa u lt cu rrents exceed the 
i nterrupt ing rat ing of the brea kers 
a l one,  a n d/or the withsta nd rat ings of 
" downstream" ci rcuit  components. 

DSLII Breakers and Combinations 
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Application Data 

32-650 E 
Page 9 

Type DSIT Metal-Enclosed low-Voltage Switchgear 

Arc Chute 
There a re th ree basic means of exti ngu ish­
i n g  a n  a rc: len gth e n i n g  the a rc path; coo l i n g  
b y  gas b l ast o r  contractio n ;  d e i o n izi n g  o r  
p hysica l ly removing the con d uctio n  
part ic les from t h e  a rc path .  I t  was the 
discovery by West i n g house of  th is  l ast 
method which made the first l a rge power 
a i r  c i rcuit  breaker poss ib le .  

The De- i o n® pr inc ip le  i s  i nco rporated in  a l l  
o f  t hese ci rcuit breakers. T h i s  m akes 
poss ib le  faster a rc exti nctio n  for g iven 
contact travel ;  ensu res positive i nterruption 
a n d  m i n i m u m  contact burn ing .  

Levering Mechanism 
The worm gear lever i n g  m ec h a n ism is  self­
conta i ned on the breaker d raw-out e lement 
a n d  engages slots in  the breaker com part-

m e nt. A remova ble cra n k  is used to lever 
the breaker between the C o n nected-Test­
Disco n n ected a n d  Removed posit ions.  

M ec h a nical  i nterlocking is  a rranged so that 
levering c a n not be acco m p l i shed u n l ess the 
breaker is  i n  the opened posit ion .  

Stored-Energy Mechanism 
A cam-type closi n g  m echan ism closes the 
breaker.  It receives its energy from a spr ing 
which c a n  be charged by a manua l  h a n d l e  
o n  t h e  front o f  t h e  b reaker o r  b y  a u n iversal 
e l ectric m otor. 

Release of the stored energy is  accom­
p l ished by m a n u a l ly depress ing a bar o n  
t h e  front o f  t h e  breaker o r  e lectr ical ly 
energ izing a releas i n g  solenoid .  

Contacts 
A l l  a i r  circuit b reakers h ave sol id  block, 
s i lver t u ngste n ,  i n l a i d  m a i n  contacts. Th is  
constructio n  e n s u res l asti ng curre nt­
carry ing a b i l ity, which i s  not seriously 
i m pa i red even after repeated fault i nterrup­
t ions or repeated momenta ry overload. 

The m a i n  contacts a re of the butt type a n d  
a re com posed o f  a m u lt ipl icity o f  fi n ge rs t o  
g ive m a ny poi nts o f  contact without 
a l i g n me nt bei n g  critica l .  

Arcing Contact 
Spring 

Stationary Arcing 
Contacts 

Interphase 
Barriers 

Secondary 
Disconnecting 
Contacts 

Moving 
Contact 
Assembly 

DSII Breaker Pole Unit 

February 1 997 

Insulating Link 
Lock Nut Sensors 

DSII Breaker Rear View 

Levering 
Device Arm 
(Connected 
Position) 

Main 
Disconnecting 
Contacts 
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Appl ication Data 

32-650 E 
Page 10 

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Table 2: Control Voltages and Currents 

Control Voltage 48 De 1 25 De 250 De 1 20 Ac 240 Ac Maxi m u m  voltages at which the i nterrupting 
ratings in Table 3 a pply a re:  Close current ( S R ) ,  a m p .  5.0 2.0 1 .0 3.0 2 . 0  

S h u nt t r i p  cu rrent, a m p .  5 . 0  2 . 0  1 .0 2.0 1 .0 
Spring charg e  motor a m p .  7 . 5  3.0 1 .5 3.0 1 .5 

System Voltage M a x i m u m  Voltage 

208 or 240 254 
Control voltage ra nge: 480 508 

Close- 38-56 I 1 00- 1 40 200-280 1 04-127 208-254 600 635 
Trip- 28-56 70- 1 40 1 40-280 60- 1 27 208-254 

Motor cu rrents are r u n n i ng cu rrents; i n rush is approxi mately 400%. Motor running time to charge 
spring ap proximately 5 seco nds. 

These interrupting ratings a re based o n  the 
standard d uty cycle consisting of a n  ope n i ng 
operation, a 1 5-second i nterval a nd a close­
open operation, in succession,  with delayed 
tripping i n  case of short-delay devices. 

Table 3: Interrupting Ratings of Type DSIT Breakers 

Breaker Frame Interrupting Ratings, R M S  Symmetrical Amperes 

Type S i ze, Amp.  With Insta ntaneous Trip Without Instanta neous Trip G) �  The standard duty cycle for s ho rt-t ime ratings 
consists of maintaining the rated current for 
two periods of Vz second each, with a 1 5-
second interval of zero cu rrent between the 
two periods. 

208-240V 480V 600V 208-240V 480V 600V 

DSII-308 800 42,000 30,000 30,000 30,000 30,000 30,000 
DSII-508 800 65,000 50,000 42,000 50,000 50,000 42,000 
DSII-608 800 65,000 65,000 50,000 65,000 65,000 50,000 
DSII-51 6 1 600 65,000 50,000 42,000 50,000 50,000 42,000 
DSII-6 1 6  1 600 65,000 65,000 50,000 65,000 65,000 50,000 
DSII-620 2000 65,000 65,000 50,000 65,000 65,000 50,000 
DSII-632 3200 85,000 65,000 65,000 65,000 65,000 65,000 
DSII-840 4000 1 30,000 85,000 85,000 85,000 85,000 85,000 
DSII-850 5000 1 30,000 85,000 85,000 85,000 85,000 85,000 

G) Also short-t i m e  rat ings. 
Ql Short c i rc u it ratings of no n-automatic breakers except the DSII-840 a n d  DSII-850 which are 65,000. 

Digitrip RMS Trip Unit Table 5A: Available Digitrip RMS Rating 
Plugs Marked 50/60 HertzG:l 

The narrow-band characteristic cu rves gra­
phical ly i l l ustrate the close coordination ob­
ta inable in breaker systems with Digitrip RMS 
tripping devices. Repeatabil ity is with in  2%. 

The Digitrip RMS trip u n its feature a depen­
dent curve which is depicted in the nameplate 
by a blue shaded area of the trip c u rve. The 
new dependent cu rve affords better protec­
t ion flexibil ity. Additiona l ly, a l l  of the trip u nits 
have, as sta ndard,  thermal memory, 50/60 
hertz operation, thermal self-protection at 
90°C and interchangeability with existi ng 500, 
600 and 800 trip u nits. 

Also, the 6 1 0  a n d  8 1 0  trip u n its have a l a rger 
d isplay window and 2% metering accuracy. 
The 8 1 0  features I M PACC com m u n i cation a n d  
additional energy monitoring capabi l ity. 

Table 4: Available Sensor Ratings for 
Digitrip RMS 

Breaker Frame S i ze, Sensor Ratings, 
Amperes Amperes 

DSII-308, DSLII-308, 800 200, 300, 400, 
DSII-508 or 600, 800 
DSII-608 

DSII-516, DSLII-516 1600 200, 300, 400, 
or DSII-616 600, 800, 1200, 

1 600 

DSII-620 2000 200, 300, 400, 
600, 800, 1 200, 
1 600, 2000 

DSLIT-620 2000 2000 

DSIT-632, DSLII-632 3200 2400, 3200 

DSII-840, DSLII-840 4000 3200, 4000 

DSII-850 5000 5000 

Sensor Ratings, 
A m peres 

200 

300 

400 

600 

800 

1 200 

1 600 

2000 

2400 

Plug Rating i n  Amperes (1,) 

1 00, 200 

200, 250, 300 

200, 250, 300, 400 

300, 400, 600 

400, 600, 800 

600, 800, 1 000, 1 200 

800, 1 000, 1 200, 1 600 

1 000, 1 200, 1 600, 2000 

1 600, 2000, 2400 

The maximum breaker current rating for any 
breaker frame size is determined by the rating 
of the sensor used. 

The breaker current rating for any frame size 
can be changed by simply changing the sen­
sors, which are easily removed from the 
breaker draw-out element. The wide range of 
long-delay pickup makes one set of sensors 
suitable for a n umber of current ratings. The 
Digitrip RMS itself need not be changed when 
the associated sensors are changed. 

3200 1 600, 2000, 2400, 3000�, 3200 

4000 2000, 2400, 3200, 4000 

5000 3200, 4000, 5000 

Digitrip RMS can be supplied in various com­
binations of four i ndependent, contin uously 
adjustable, overcurrent tripping functions: 

G) The Rating Plug is for 50 and 60 H e rtz 
appl ications. Rating Plugs are not interchange­
able with 60 Hertz or 50 Hertz only Rating Plugs. 

� Not ava i lable on 840 Fra me.  

Long delay (L) 
Short delay (S) 

Instantaneous ( I )  
Ground (G)  

Table 58:  Digitrip RMS Adjustable Trip Settings 

Pick- U p  Setting Time/Current 
Characteristic --+ 
Long Delay '0.5, 0.6, 0.7, 0.8, 

0.85, 0.9, 0.95, 1 .0 
! In Times 2 ,  4, 7, 1 0, 1 2, 1 5, 20, 24 

Long Delay (at 6 times pick-up value) 
Sett ing 

Insta ntaneous 2, 2.5, 3, 4, 5, 6 In Times 

-- - � -----------

f . �M1�8, M 2� 1 2  �:
t
����aneous 

h art Delay 2 ,  2.5, 3, 4, 5, 6 � Times 0 . 1 ,  0.2, 0.3, 0.4, 0.5 

, 
S1�8, S2� 1 0  �hart Delay (Flat Response) 

Setting 0. 1 *, 0.3*, 6.5* 
*(12t Response) 

D (.4), E ( .5), F ( .6),  I l:irou n d  Fault (Flat Response) 
Ground Fault 

-

A (.25), B (.3), C (.35), - \ � Times _rn0. 1 ,  0.2, 0.3, 0.4, 0.5 

__ _ [ ( 1 200A Max.)  ___ ____L__ ________ *(12t Response) �' H (.75), K ( 1 .0) Setting 0. 1 *, 0.3*, 0.5 

te: In= Rating Plug Valve 
-----------1 

1, = Long Delay Pickup Setting x In 
-- ---· ------ ---------� 
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Appl i cati on Data 

32-650 E 
Pa g e  1 1  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Types DSII and DSLII Circuit Breakers with DIGITRIP RMS 510/610/810/910 Trip Units 
Typical Long Delay and Short Delay Time-Phase Current Characteristic Curve (LSI 
For DIGITRIP OPTIM Trip Units refer to AD 32-880 

0 
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CURRENT IN MULTIPLES OF THE LONG DELAY SETTINGS lr 

4 5 6 8 10 20 30 
1000 
900 
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_! 700 
600 \ 500 \ \ t\ \ 400 

300 \\ Maximum 
Total 

it\\ 200 � � Clearing 
Time 

\ \ 100 
90 

\ 80 

,\ \\ \ 70 

,\ 'D._\ � 60 
50 

Available Digitrip RMS Rating Plugs Marked 50/60 HzO' 
SensorRat1ng PlugRatmg i nAmperes(l11 ) 
Amperes --- -- ---- -- ---
200 100, 200 
300 200, 25 0,300 
400 200, 250 ,300,400 
600 3 00,400,600 BOO 400,600, 800 
1200 6 00,800, 1000, 1200 
1600 800, 1000, 1200, 1600 
2000 1000, 1200, 1600, 2000 
2400 1600, 2000,2400 
3 200 1600, 2000,2400,3 000,3200 
4 000 2000, 2400,3200,4000 
5 000 3 200,4000,5000 

Tolerancesc2: 

LDSRange=9 0%to110%of settmg 
LOT Range c: 67% to 100% of settmg shown@ 6x.lr. 
SDSRange=9 0%to 110% olsetting 

Notes: 

}' The Ratmg Plug Is for 50 and 6 0Hz applications. \\\ \ \ \ X· Curves apply from - 20"C to +55°C amb ient, temperatures above 95°C cause 
0 

0 

0 
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Minimum \ � � IV4 
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\ \\ \I\ 
I ..... \ \ .1._ 

\ ,\4\ .\.I\ 2�r-� 't \ \ 1\ '\\ - 1\ 1\.\ 1\ 

�,\ K�\ � r'"'l [ \\ 
- 2 :{ 3}-H-5 I" \_ � @ --1 4 '-If� 1\1\� j.S*j\2) I� s1 

1\ 
3'jCD} ............. \ 

v� r---1' '-.. 

i'-. \ @_,� -- Available === l't Shape on 
-- Short Delay Time ....... 
__ Settings -
-- lndtcated by * 

1\ 

,. 
I 

Available 
Long 
Delay Time= 
Settings _ 

Shown -
@ 6x lrC'J-
2, 4, 7, -
1 0, 1 2 ,  15, 

40 

30 

20 

10 
9 
8 
7 
6 
5 

20, 24 - 4 

I .� 3 

2 

Available 
10 r-- Short Delay 

s f=- Settings 
2 2, 2.5, 3, 4, 5, 6, 

S 1 i8l or S2 11 0 1  x lr 
'- I 

IJ5 (3) 
IGJ� L3l® �rrk-

ISDMI) ¥ Application 

.1� f=!='etermines 
End of Curve 

automat1ctr1p 
Withzone interlocking onshortdelayutllized and no restrammg slgnal, t h e  
minimum time band� applies- regardless o f  settmg 
Long Time Memory function automatically shortens long delay t1me as  
overloadcond1tionsrecur 

1 
9 
8 
.7 
.6 

_t .5 

.4 
Ava ilable Flat Response 
Short Delay Time Settings -f-- .3 
. 1 ,  .2, .3, .4, .5 Second 

l .2 

.1 
09 
08 
.07 
.06 
.05 

04 

03 

.02 

01 
05 4 5 10 20 4 5 6 8 10 20 30 40 50 70 100 .01 

CURRENT IN M U LTIPLES OF THE LONG DELAY SETTING lr 

Curve No. SC-5620-93A 
Printed in U.S.A. January 1997 

February 1997 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Appl icat i o n  Data 

32-650 E 
Page 1 2  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Types DSII and DSlll Circuit Breakers with DIGITRIP RMS 510/610/810/910 Trip Units 
Typical Instantaneous Time-Phase Current Characteristic Curve {I) 
For DIGITRIP OPTIM Trip Units refer to AD 32-880 

CURRENT IN MULTIPLES OF PLUG RATING In 
05 07 4 5 4 5 1 0 20 30 40 50 70 

1000 
900 
800 
700 

Available Digitrip RMS Rating Plugs Marked 50/60Hz'�� 

600 
500 

400 

300 

200 

-r---
-
r-

.......- � �  h'JI 1•:•1 
TRIP U N ITS ARE NOT AVAILABLE WITH ONLY INSTANTA-
NEOUS PROTECTI O N .  THIS CURVE MUST BE USED i n  
conju ncti o n  WITH C u rve N o .  SC-5620-93A fo r LONG DELAY 
( a n d  if a p p l icable  SHORT DELAY) PROTECTION to obta i n  
the complete ti me-current cha racteristic.  

Sensor Ratmg PlugRatmg ir1Amperes(ln ) 
Amperes - -- �-- � �-- -
200 100,200 
300 2 00,250,300 
400 200, 250,300, 400 
600 3 00,400,600 
800 400,6 00,800 
1200 6 00, 800, 1000, 1200 
1600 800, 1000,1Z 00, 1600 
2 000 1000, 1200, 1600,2000 
2400 1600,2000,2400 
3200 16 00, 2000,2400,3000,3200 
4000 2 000,2400,3200,4000 
5 000 3200,4000, 5000 
Tolerances'2: 

INSTRange =90%to 110% of setting 

Notes: 

J; The Rating Plug Is lor 50 and6 0  Hzapplicallons 
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CURRENT IN MULTIPLES OF PLUG RATIN G  In 
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Appl icati on Data 

32-650 E 
Page 1 3  

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Types DSll and DSLll Circuit Breakers with DIGITRIP RMS 510/610/810/910 Trip Units 
Typical Ground Fault/Protection Time-Phase Current Characteristic Curve (G) 
For DIGITRIP OPTIM Trip Units refer to AD 32-880 

CURRENT IN M U LTIPLES OF PLUG RATING In 
10 

�����r=====��=!i==t:=E=s3���=====l==�E==t=j=3=t=Ell�lt�������������-=����-=����l1000 

� ( Ground Fault Settings (Amperes) •L·'J: .. 4 ��� 
f---f--H+-f------l--l--+l---l---+--+--+++-++--___j�--1---1--l-+-l-+-!+-1 Code A�0 B'<� 02�T 0•2 E F H �- K 1 700 I Available 1 , I [ o K k----- Ground Fault I _100 +-- 25 · 3o_ 35_'_ 40-+· 5o Leo _75 _1oo I �

0
� 

f-+-hl-++-----f=l-"'-H-+--+---i--+-++11='---- settings (
T
ypical) 200 5o leo I 10 . 8o .. wo 120 150 I 2oo 
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( ,;;
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-
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400 

f-H-+-H-�--++-+f--+--1--t-++H+--- Lette r Codes, J-- I 1 11 -� 300 
See Chart w ______:oo t-- 75 __ 90 �o5 120 15o -� -�� 3o�. 

::c 40o 1oo 120 14o l�o -2ool_"o 1 3oo' 4oo }-- I'�;':"' I . I ... Goo 15_o - 1ao _ 1m ·-----;o ! 300 36� -�-+- �J 
' ;g, -aoo _"O __"" 280 I 3W 4110_ I 48o_ � 6oo_ 8oo I � Woo 250 I 300 I 350 400 I 500 600 750 1000

-
, 2 i �oo f----3oo!_360T 4"1 �o 6oo 1 nO- 9oo 1200 

f-1- 1_c 1600 400 . 480 5eo 640 I-sm; 960 1200+- 1200 I 
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f- 32_oo_ ---;;, --;;;;; � ;;; 1200 -L'"�12ooi_,,oo -1 '--- I - 4oo_o___._'o_ oo_TI-120��200�-1200 r�200 �00 f ��0 �0 
sooo 12ooT12oo ,l12ooT1zoo 120011200 1200]1200 I 

Notes: (!) Except as notedtolerances o n current levels are± 10%of values shownm chart 
For Testing PurposesOnly·When usmg anexternal smgle phasec urrent sourceto check 
low level ground fault current settmgs, lt l s advisabl etousetheAuxlllaryPowerModule 
(APM) See TEST PROCEDURES 1n I nstruction Leaflet 
The rating plug is lor 50 Hz and 60 Hz,appl1cat1ons. 
Alltabulatedvalues arebasedonth e useof a residual sensing schemewiththesame 
ratedcurrent sensor lnal l p hase and neutra lconductors. 
Curves apply from �20°C to +55°C ambient, temperatures above 95°C cause automatic 
trip. 
With zor1e interlockmg on ground fault ut11ized and no restrammg s1gnal, the mmimum t1me 
band � appl1es-regardl ess otsettmg 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Optional Breaker Attachments and 
Accessories 

( a )  S h u nt tr ip on m a n u a l l y  o perated 
breakers, for any sta n d a rd control 
voltage. 

(b) Auxi l i a ry contacts on m a n u a l l y  o r  
e l ectrica l ly operated breakers. Maxi m u m  
o f  5 norma l ly open a n d  5 norm a l ly 
c l osed contacts a re ava i l a ble on any 
breaker,  m a n u a l l y  o r  e lectrica l ly 
operated. The contact rati ng is 1 0  
a m peres. 

(c)  Com partment position switch ,  6 o r  12 
contact, actuated by m ovement of 
d rawout breaker between the connected 
a n d  test positions. Most common uses 
a re for disconnecti ng rem ote control 
ci rcuits of e lectrica l l y  operated breaker, 
a n d  for bypassi n g  "b"  i nter locking 
a u x i l i a ry contacts, when breaker is 
withdrawn to test posit ion.  

( d )  Undervoltage tr ip (ac a n d  de ava i l a b l e ) .  
Acts to t r i p  the breaker when the voltage 
on its solenoid coi l i s  i ns ufficient to 
restrain a spring- loaded core. The 
d ro po ut point i s  with i n  30 to 60 percent 
of the n o m i n a l  coil  voltage and is not 
a djustab le .  Ava i l a b l e  a s  either instanta­
neous o r  time delay type. The time de lay 
is wit h i n  2 to 7 seconds after zero 
voltage occu rs, a n d  is not adjustable.  
The device a utomatica l ly resets when 
the b re a ke r  opens; approxi mately one 
m i n ute i s  req u i red for resett ing of the 
t ime delay type . 

(e)  Overc u rrent tr ip switch (OTS ) .  A latc h i n g  
type switch with two independent 
contacts either norma l ly open o r  
norma l ly c l osed. O perates o n l y  when the 
breaker is tripped a utomati ca l ly on an 
overload o r  fau l t  condit ion.  It  may be 
used fo r a l a rm a n d/or i nterlocking 
c i rcu its. Resett ing is done by a 
push button on the breaker faceplate, o r  
by a remote switch through an option a l  
reset coi l .  

(f) E l ectric Lockout ( optio n a l  o n  m a n u a l  
breakers).  In  o rd e r  t o  c l ose the breaker 
after m a n ua l l y  c h a rg i n g  the c l os ing 
mechanism,  it is necessary to operate a n  
e lectrical push button o n  the breaker 
faceplate. This  push button is wired-out 

to the secondary contacts so it may be 
wi red i n  series with any req u i red 
externa l  i nter locking.  The mechanica l  
" push-to-c l ose" b a r  i s  made i noperative 
when the breaker is i n  the con nected 
position. 

(g) E lectric c l ose release o n  m a n u a l ly 
operated breakers, for any sta ndard 
control voltage. B reaker can be c losed by 
remote control switch or push button 
after the c l osing spring is m a n u a l l y  
c h a rged.  

(h )  O pe ration cou nter. 

( i )  Latch c heck switc h .  

Key Interlock a n d  Linkage 

Sta ndard control d iagram for Type DSll electric a l l y  operated b re a ke r, for ac 
o r  de control s o u rce. 

Legend 
LS -Limit Sw. for Closing Spring 
MOT -Motor for Spring Charging 
SH TR-Shunt Trip 
SR -Spring Release 

Y -Anti-Pu m p  Relay 

Description of Operation 
1- Motor is energized through LS contact. 
2- Motor runs and charges Closing Spring. 
3- When Closing Spring fully charged, LS contacts 

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

5- When Breaker closes, " b" opens andY Coil is 
energized i n  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. 

7- LS contacts reverse and motor recharges closing 
springs. 

Standard Control Diagram 

_a I 

________ l_J 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Application-Type DSII Switchgear And Air Circuit Breakers 

Standards 
Type DSIT circuit breakers meet or exceed 
a l l  appl icable requ i rements of ANSI  
Standards C37 . 1 3, C37 . 1 7  and C37 .50. 

System Voltage and Frequency 
Type DSIT breakers a re designed for 
operation on ac systems o n ly, 60 Hz or 50 
Hz, 635 Volts maxi m u m .  

Continuous Current Ratings 
U n l i ke transformers, generators a n d  
motors, c i rcuit breakers a re maximu m-rated 
devices and h ave no bui lt- in  tempora ry 
overload cu rrent rati ngs. Consequently, it is 
vita l that each app l ication take i nto consid­
eration the maxi m u m  a ntici pated current 
demand,  i n itia l  and future, inc lud ing 
tem porary overloads. 

The conti nuous rat ing of any Type DSIT 
breaker is l i m ited to the sensor rati ng,  o r  
t h e  fram e  s i z e  cu rrent rating,  whichever is 
the lesser. For instance, a Type DSIT- 5 1 6  
1 600 Ampere frame breaker with 800 
Am pere sensors has a maxi m u m  conti nu­
ous rating of 800 Amperes, but the same 
breaker with 1 600 Am pere sensors is 
l i m ited to 1 600 Amperes maxi m u m. 

Al l  cu rrent ratings a re based on a maxi m u m  
a m bient a i r  temperature o f  40°C ( 1 04°F).  

Ambient Temperature 
The tem perature of the air surro u nding the 
enclosure s h o u l d  be with i n  the l i m its of 
-30° (-22°F) to +40°C ( 1 04°F).  

Altitude 
The breakers a re appl icable at the i r  f u l l  
voltage and cu rrent ratings u p  t o  a m axi­
mum a ltitude of 6600 feet ( 2000 meters) 
a bove sea level. When instal l ed at h ig her 
a ltitudes, the rati ngs a re s u bject to the 
fol lowing correctio n  factors i n  accordance 
with ANSI C37 .20. 1 :  

Altitude (ft) Voltage Cu rrent 
Correction Correction 

<::6600 1 .0 1 . 0  
8500 0.95 0.99 

1 3,000 0.80 0.96 

For i ntermediate e l evations, i nterpol ation is 
req u i red. 

Repetitive Duty 
Repetitive brea ker opening a n d  c l osing,  
such as i n  frequent m otor starting and 
stopping,  a re covered by ANSI Sta nda rds 
C37 . 1 3  and C37 . 1 6 . These Sta ndards l ist the 
n u m ber of operations between servicing 
(adjusti ng,  c leani ng, l u b rication, t ightening,  
etc . )  a n d  the total n u m bers of  operations 
under various conditions without req u i ri n g  

February 1997 

replacement of parts, for the various 
breaker fra m e  sizes. 

For motor start ing d uty, with c l osing 
starti ng cu rrents u p  to 600% and opening 
running cu rrents u p  to 1 00% of the breaker 
fram e  size, at 80% power factor or h ig h er, 
the e n d u ra nce or total operations ( not 
req u ir ing parts replacement) w i l l  be as 
fol lows: 

Type DSII-308-1 400 
Type DSII-51 6-400 

The frequency of operatio n  s h o u l d  not 
exceed 20 starts in 10 m i n utes o r  30 in  one 
h o u r. 

Unusual Environmental and Operating 
Conditions 
Specia l  attention should  be given to 
appl ications s u bject to the fo l lowing 
conditions: 

1 .  Damaging or hazardous fumes, vapors, etc. 

2. Excessive or a b rasive d u st. 

For such conditions, it i s  general ly 
recom mended that the switchgear be 
i nsta l led i n  a c lean,  d ry room, with 
filtered and/or pressu rized clean a i r. This 
method perm its the use of sta ndard 
i ndoor switchgear and avoids the 
derati ng effect of non-venti lated 
enclosures. 

3. Salt spray, excessive m o istu re, dr ipping,  
etc. 

Drip s h ie lds in eq u i pment rooms a n d  
space h eaters i n  i n d o o r  switchgear,  o r  
o utdoor weatherproof enclosures, m a y  
be ind icated, depending u p o n  the 
severity of the con ditions. 

4. Excessively h i g h  o r  low a m bient 
temperatu res. 

For a m bient temperatures exceed ing 
40°C, a n d  based o n  a sta ndard tem pera­
ture rise of 65°C, the conti n u o u s  c u rrent 
ratings of breaker fram e  sizes, and a lso 
b uses, cu rrent transfor mers, etc., w i l l  be 
s u bject to a derating factor ca lcu lated 
from the fol lowi ng form u l a :  

�1 05°C Total-Special Ambient, oc 
1 05°C Totai-40°C Standard Amb1ent 

The ci rcuit brea kers a re not adversely 
affected by very l ow outdoor a mbient 
tem peratures, particu l a rly when 
energized and ca rrying load currents. 
The sta ndard space h eaters in  weath er-

proof switchgear wi l l  raise the tem pera­
ture s l i g htly and prevent condensation.  

E l ectrical  com ponents such as relays and 
i nstruments, h owever, m u st be app l ied 
with in  the m a n ufacturer's specified 
l i m its. 

5. Exposure to Seismic S hock. 

Type DSIT asse m b l ies and breakers h ave 
been certified for appl ications thro u g h  
U BC Z o n e  4 and f o r  t h e  Ca l ifornia  
B u i ld ing Code.  Asse m bly modifications 
a re req u i red,  so such conditions m u st be 
specified. 

6. Abnormal ly high frequency of operation. 

In  l ine with a bove, a lesser n u mber of 
operations between servic ing,  a n d  m ore 
frequent replacement of parts, may be 
indicated. 

U nit Substations 
Most Type DSIT Switchgear Assem b l ies a re 
confi g u red as u n it su bstations. 

A Unit  S u bstation,  as referred to i n  this 
publ ication, is defi ned as a coordi nated 
assem bly consisting of 3-phase tra nsform­
ers with h i g h  voltage incoming l ine  sections 
a n d  a n  assem bly of low-voltage d istribution 
sections, with the fol lowing para meters: 

Transformer kVA-1 1 2.5 thru 3750 
Low-Voltage-208, 240, 480 o r  600 V 

Unit  S u bstations may be indoor or o utdoor, 
with a selection of h i g h  voltage incoming 
sections, a c hoice of transformer types and 
a n  a rrangement of Type DSIT Switchgear to 
s u it the appl ication. 

Why Unit Substations? 
U n it su bstations fol low the system concept 
of locating transformers a s  c l ose as 
practica ble to a reas of load concentratio n  at 
ut i l ization voltages, thus m i n im iz ing the 
lengths of secondary distr ibution cables and 
buses. This concept provides severa l basic 
advantages, such as:  

• Reduced power losses. 
• I m proved voltage reg u l ation .  
• I m p roved service contin uity. 
• Reduced l i ke l i hood of fa u lts. 
• I ncreased flexi b i l ity. 
• M i n i m ized i nsta l lation expense. 
• Ava i l a b i l ity of non-fl a m m a b l e  types of 

transformers el iminates necessity of vaults. 
• Efficient space uti l izati o n .  
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Advantages of DSII Unit Substations 
• Com plete coord i n ation ,  both mechan ica l  

a n d  e lectrical .  
• Extreme flex i b i l ity with wide choice of 

components and rati ngs to meet exact 
a ppl icatio n  req u i re me nts. 

• Opt i m u m  safety to operators. 
• Modern des i g n .  
• Meets a l l  app l icable ANSI ,  I E E E ,  N E MA 

a n d  U L  Sta ndards.  

Transition Sections 
All  i ndoor U n it Substations uti l iz ing l iquid 
fil led transformers require a 2 1  i nch 
(533 m i l l imeters) wide transition section. The 
center-l ine  location of the low-voltage throat 
is based upon the depth of the DSII assembly. 

In many i ndoor appl ications, it is  desirable 
to m i n i m ize f loor space by e l i m i n ati ng the 
n eed for a tra nsformer transit ion sect ion .  
For these situations, DSII switchgear i s  
designed t o  accommodate c l ose cou p l i n g  
t o  d ry type tra nsformers if  t h e i r  low-voltage 
ter m i n at ions conform to a specific vert ica l l y  
or iented a rrangeme nt. T h i s  confi g u rati o n  
may be p rovided if: a d d it ion a l  space is  not 
req u i red for auxi l i a ry devices such as 
g ro u n d i n g  resistors, i nstru m e ntat ion,  etc.; 
zero seq uence g ro u n d  fa u l t  is not a p p l i ed 
o n  m a i n  b rea kers; c o n nect ion to asse m b l ies 
with n o  m a i n  breaker do not uti l ize "A" or 
"B" position feeder breakers;  adequate 
cond uit  space is avai lab le  for a ny top exit 
cable con n ectio n s  in t h is sectio n .  

Types of  Systems 

A. Simple Radial 
• S i m plest and least costly. 
• Easy to coord i n ate.  
• No idle parts. 

B. Primary Selective Radial 
S i m i l a r  to s i m pl e  radi a l ,  with added 
advantage of spare pr imary i ncoming cable 
c i rc u it .  B y  switch i n g  to spare c i rcuit, 
d u ration of o utage from cable fa i l u re is  
l i m ited . 

C. Secondary Selective 
Normal ly operates as two electrica l ly 
i ndependent u n i t  su bstations,  with bus t ie  
b reaker (T) open,  a n d  with approxi m ately 
h a lf of tota l load on each bus.  In case of 
fa i l u re of either pr imary i n co m i n g  c i rcu it, 
o n l y  one bus is  affected, a n d  service can be 
promptly restored by open i n g  m a i n  breaker 
( M )  o n  dead bus and c los ing tie breaker (T). 
This operation can be made a utomatic, with 
d u ration of outage o n  either bus l i m ited to a 
few seconds. 

S i nce the tra n sformers a re n ot conti n uously 
para l le led,  seco ndary fa u l t  cu rrents a n d  

/C 
1') -.], I 

D. Spot Network 
The tra nsforme rs a re paral le led through 
network protectors. I n  case of  pr imary 
voltage fa i l u re, the associated protector 
a utomatical ly opens.  The other p rotector 
rem a i n s  c l osed, a n d  there is  n o  " dead t i m e "  
o n  the b u s ,  e v e n  momentari ly. W h e n  
pr imary voltage is  resto red, the protector 
a utomatica l ly c hecks for synchronism a n d  
rec loses. 

• Secon d a ry voltage reg u lation is  i m proved 
by para l leled tra n sformers. 

• Secondary fa u l t  capabi l ity is  i ncreased by 
para l le led tra n sformers, a n d  the feeder 
b reakers and bus bra c i n g  m ust be 
selected accord i ng ly.  

b reaker app l ication a re s i m i l a r  to th ose on 
rad i a l  u n it su bstations.  

If req u i red, a n d  equ i pped with the a ppropri­
ate relayi n g ,  e ither tra n sformer can be 
removed from service and isolated with n o  
i nterruption o f  service o n  either bus,  b y  f i rst 
c los ing the tie breaker a n d  t h e n  o pe n i n g  the 
associated main  breaker. 

Service conti n u ity a n d  su bstation ca pacity 
can be fu rthe r  i m p roved by su bstitut i n g  
selector type pr imary switch es ,  as i n  B .  

(T) 
( '"" -7 >  /C 

1') -.], I 

• Pr imary switches a re usua l ly selector o r  
d u plex type, so t h a t  tra nsformers can b e  
tra n sferred to a lternate l ive sources, t h u s  
s h o rte n i n g  d u rat ion o f  overloads. 
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Components of Unit Substations 

1 .  H igh-Voltage 
I ncom ing Line Secti o n  

February 1997 
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2. Transformer Section 3. Low -Voltage Switchgear Section 

- - -

-

Typical  I n door U n it S u bstati o n  j J I  L___ 

c--+� 
M otors 

240/1 20V 
M isc. 

M otor 
Control 
Center 

..---< l_@ Panel board 
! flliJ Light ing 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



App l i cation Data 

32-650 E 
Page 1 8  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

System Application 

Most DSII Switchgear is fed from powe r 
tra nsfo rmers. To fac i l itate m i n i m u m  breaker 
s iz ing,  Tables SA through SD l i st the 
calcu lated secon d a ry short c i rcuit  c u rrents 
and appl icable m a i n  secon d a ry and feeder 
brea kers for various tra nsfo rmer s izes a n d  
voltages. 

The short c i rcuit  curre nts a re ca lcu lated by 
d ivid i n g  the transformer basic ( 1 00%) rated 
a m peres by the s u m  of the transformer a n d  
pr imary system i m pedances, expressed i n  
" p e r  u n it. " The tra n sformer i m pedance 
percentages a re sta ndard for most second­
a ry u n it su bstat ion transfo rmers .  The 
pr imary i m pedance is  obta i ned by d iv id ing 
the tra nsformer base ( 1 00%) kVA by the 
pr imary s hort-ci rcuit  kVA. The m otor 
contributions to the short c i rcuit  cu rrents 
a re est imated as approximately 4 times the 
motor load a m peres, which in  turn  a re 
based upon 50% of the tota l load for 20S 
volts and 1 00% for a l l  othe r  voltages. 

H i g h  transformer i m peda nces a n d/or lower 
percentages of m otor l oads wil l  reduce the 
short circuit c u rrents corresponding ly. 
S u pplementa ry tra n sformer cool i n g  a n d  
tem peratu re rati ngs wi l l  n o t  i n c rease the 
s h o rt c i rcuit  cu rrents, provided the m otor 
loads a re not i ncreased. 

The tables do not apply for 3 phase ba n ks of 
s ingle phase distribution transformers, which 
usual ly have i m pedances of 2% to 3% or even 
lower. The s hort c i rcuit  cu rrents must be 
recalculated for a l l  such a ppl ications, and the 
breakers selected accord i ngly. 

Transformer Main Secondary Breakers 
Tra nsformer secon d a ry brea kers a re 
req u i red or recom me n ded for one or mo re 
of the fol lowing pu rposes: 

1. To provide a o ne-step means of removing 
al l  load from the tra n sformer. 

2 .  To provide tra n sformer overload protec­
tion in the a bsence of an i n d iv idua l  
pr imary b reaker, a n d/or when pr imary 
fuses a re used. 

3 .  To provide the fastest c lear ing of a short 
c i rcu it i n  the seco n d a ry m a i n  bus.  

4.  To p rovide a local  d isco n nect ing means,  
i n  the a bse n ce of a loca l pr imary switch 
o r  breaker, for m a i ntenance pu rposes. 

5 .  For a utomatic o r  m a n u a l  tra n sfer of loads 
to a lternate s o u rces, as i n  double ended 
seco ndary selective u n it su bstations.  

6. For s i m p l ify ing key i nterlocking with 
pr imary i nterrupter switches. 

7 .  To satisfy NEC service e ntrance req u i re­
ments when m ore t h a n  six feeder 
brea kers a re req u i red.  

Main seco ndary bre a ke rs, as selected i n  
Tables S A  through S D ,  h ave adeq u ate 
i nterrupt ing rat ings,  b ut not necessar i ly 
adeq uate cont inuous cu rrent rat ings .  They 
shou ld  be a b l e  to carry cont i n uously not 
o n l y  the a ntici pated maxi m u m  conti n u o u s  
output o f  the tra n sformer but a lso a ny 
tempora ry ove rloads.  

For a fu l ly  selective system ,  main breaker 
tr ip u n its s h o u l d  not be equ i pped with 
i nsta nta n eous tr ipp ing,  as they typica l ly  ca n 
n ot be coord i n ated with down-stream 
devices. 

Maxi m u m  capa b i l ities of tra n sformers of 
various types, in terms of kVA and second­
a ry cu rrent, a re g iven i n  Ta bles SA through 
SD.  It  w i l l  be noted that  the m ax i m u m  
rat ings w i l l  often req u i re the su bstitution of 
l a rger fra m e  m a i n  b rea kers t h a n  those l i sted 
in the tables.  Even if a self-cooled trans­
former o n l y  is considered, it s h o u l d  be 
remem bered that with rat ings of 750 kVA 
a n d  h i g her, provis ion fo r the future addit ion 
of cool i n g  fa n s  is  a utomatica l ly i n c l uded. It  
is  recommended that the main breaker h ave 
suffic ient ca pacity fo r the fut u re fa n-cooled 
rati n g ,  plus a n  a l lowance fo r overloads, if 
possib le,  part icu larly s i nce load g rowth 
can not a lways be predicted. 

The same considerat ions s h o u l d  be g iven to 
the m a i n  bus capacities and m a i n  cu rrent 
tra nsformer ratios. 

Bus Sectionalizing (Tie) Breakers 
The m i n i m u m  recommended contin uous 
cu rrent rating of bus sectionalizing o r  t ie 
breakers, as used i n  double-ended secondary 

selective u n it s u bstat ions,  o r  fo r con nect ing 
two s i n g le-ended s u bstations,  i s  one-ha lf  
that of the associated m a i n  breakers. The 
i nterrupt ing rat ing s h o u l d  be at least equa l  
to  that  of  the feeder breakers. It is  c o m m o n  
practice t o  select the tie breaker of the n ext 
fra m e  size below that of the m a i n  breakers. 
However, m a n y  users and e n g i n eers prefer 
that the tie breaker be ident ical  to a n d  
i ntercha ngeable  with t h e  m a i n  brea kers, s o  
that u nder n o r m a l  condit ions it w i l l  b e  
ava i l a b le as a spare m a i n  breaker. 

I n  genera l ,  the t ie  brea ker, l i ke the m a i n  
breaker, tr i p u n i t  s h o u l d  n o t  b e  equi pped 
with i n sta nta neous tr ipp ing.  

Generator Breakers 
In m ost app l ications where generators a re 
c o n nected through brea kers to the second­
a ry bus, they a re used as e m e rgen cy 
sta n dby s o u rces o n ly, a n d  a re n ot synch ro­
n ized o r  paral le led with the u n it su bstat ion 
t ra n sfo rmers. U nder these condit ions,  the 
i nterrupt i n g  rati n g  of the gene rator b reaker 
wi l l  be based sole ly o n  the g e ne rator kVA 
a n d  su b-tra nsient reacta nce. This  reacta nce 
varies with the g e nerator type and rpm, 
from a m i n i m u m  of a pprox i m ately 9% for a 
2 pole 3600 rpm turb ine d riven g e nerator to 
1 5% or 20% or m ore for a m ed i u m  or s l ow 
speed e n g i ne type generator. Thus the 
feeder b reakers selected for the u n it 
su bstat ion w i l l  u s u a l ly be adeq u ate for a 
sta n d by generator of the same kVA as the 
transformer. 

Most generators h ave a 2 - h o u r  25% 
overload rati n g ,  and the g e nerator breaker 
m ust be adeq u ate for this overload curre nt. 
Selective type long and short delay trip 
devices a re usua l ly  recom me n ded for 
coord i nat ion with the feeder breakers, with 
the long de lay e leme nts set at 1 25% to 
1 50% of the m a x i m u m  generato r cu rrent 
rat ing for generator protect ion .  

I n  the case of  two o r  m ore para l le led 
generators, ant imotori n g  reverse power 
relays (device 32) a re recom me n ded for 
protect ion of the prime m overs, parti c u l a rl y  
p iston type e n g i nes.  For l a rger generators 
req u i ri n g  Type DSII-632 o r  DSII-S40 
b reakers, voltage-restra i nt type overcu rrent 
relays (device 5 1 V) a re reco m mended.  
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3 4 5 6 7 8 9 1 0  20 
Percent Duty Cycle 

Resistance Welding 
The app l icatio n  of DSII c i rcuit  brea kers to 
res ista nce we ld i ng circuits is shown on the 
Sensor Selection G u i d e  a bove. Sensor 
rat ings o n ly a re g iven; the breaker frame 
m u st be selected a s  required for i nterrupt­
i n g  rat ings.  

The DSII D ig itr ip m icroprocessor-based 
true RMS sensing devices h ave a thermal  
memory a n d  a re wel l  su ited for  th is  service. 
The thermal  m e mo ry fu n ctions to prevent 
exceeding the breaker a n d  cable  m a x i m u m  
permi ssible t h e r m a l  energy l evel .  T h e  
c i rc u it a lso repl icates t ime d i ssipati o n  of 
thermal  ene rgy. 

The size of the thermal  memory is  
30 T ( I  I I )2 u n it Amperes' seconds. It f i l ls  
at a rate �f ( i  1 I )2 u n it Amperes' seconds I 
second,  tri ps

w
at 3oT seconds,  a n d  e m pties at 
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the rate of (I I I )2 u n it Amperes' seconds I 
second, whe

"
re 

n 

T = Long Time Delay Setti ng i n  seconds 
( range i s  2 - 2 4  seconds)  

i = R M S  va l u e  of the we l d i n g  cu rrent in  
w Am peres 
In = Rating plug cu rrent va lue  in Am peres 

The memory i s  f i l led d u ri ng the weld a n d  
e m pties d u ri n g  the no n-we l d i n g  period of 
the d uty cycle.  

These we l d i ng a p p l icat ions a re based o n  
long de lay a n d  i nstanta neous tri p devices 
with the fol lowing settings. The long t ime 
de lay sett ing i s  based o n  the weld a m pe res 
a n d  d uty cycle .  I nstanta neous trip sett ing is 
2 t imes the average weld A m pe res (weld 
Am peres t imes percent d uty cycl e )  or 
hig her .  

Feeder Breakers-General 
C i rc u it breakers fo r feeder c i rc u it protectio n  
may b e  m a n u a l ly o r  e lectric a l l y  operated, 
with long and short delay o r  long de lay a n d  
i n stanta neous type tri p devices, a n d  tri p 
settings, as req u i red for the specific c ircuit 
a n d  load requireme nts. 

Feeder breakers as sel ected in Ta b l es SA 
through 80 h ave adequate i nterru pti ng 
rati ngs, a n d  a re assumed to h ave adeq u ate 
conti n uous cu rrent rati ngs for maxi m u m  
load dema nds.  

Genera l  pu rpose feeder brea kers, such as 
for l ig hti ng c i rcu its, a re u s u a l ly equ i pped 
with long delay and insta nta neous tri p 
devices, with the long de lay picku p set for 
the maxi m u m  load demand in the c i rcu it. 
Where arc ing fa u lt protection is  req u i red, 
the i nstanta neous tri p setti ng shou ld  be as 
low as practicable consistent with i n rush 
req u i reme nts. 

Motor Starting Feeder Breakers 
These breakers are usual ly e lectrica l ly 
operated, with long delay and i nstantaneous 
tripping cha racteristics 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 25% of motor 
full load cu rrent for motors with a 1 . 1 5  service 
factor, or at 1 1 5% for a l l  other motors. 

When system short c i rcuits a re less than 40 
t imes the motor f u l l  load cu rrent, the motor 
breaker tri p p i n g  cha racteristic s h o u l d  
i nc lude a short d e l a y  cha racteristic for 
g reater fa u lt protectio n .  

Group Motor Feeder Breakers 
Typical loads for such c ircuits are motor 
control centers. The feeder breakers may be 
either manual ly or electrically operated as 
preferred, a n d  are usual ly equipped with long 
and short delay tr ip devices for coordi nation 
with the i ndividual motor circuit devices. The 
m i n i m u m  long delay pickup setting should be 
1 1 5% of the runn ing current of the largest 
motor in the g roup, p lus the sum of the 
running circuits of all other motors. 

Ground Fault Protection 

Distribution Systems 
The power d i str ibution in three phase low­
vo ltage systems can be t h ree or four wire 
d istr ibuti o n .  The th ree wire d istri bution c a n  
b e  served from e ither de lta o r  wye sou rces, 
but the four wire d istri bution is obtained 
from wye sou rce only .  Fig.  No. 1 s h ows 
th ree wire d i stribution with delta source 
a n d  F ig .  N o .  2 s hows three wire d istr ibution 
with wye source. It is  s ignifica nt o n  F ig .  No. 
2, that the wye con nect ion of a transformer 
secondary does not necessarily mean fou r  
wire distribution i n  switchgear. T h i s  i s  
worthwhile t o  note because fou r  wi re 
distribution is q uite freq uently assumed when www . 
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the transformer �econdary is wye connected. 
The low-voltage system is  three phase fou r  
wire distribution only i f  a fourth wire i s  
carried through the switchgear, the trans­
former neutra l is sol idly grounded, and s ingle 
phase loads are connected to feeder breakers. 
This fourth wire is the neutral bus. The 
neutra l bus is con nected to the neutra l of the 
wye con nected transformer secondary as 
shown on Fig.  No. 3. The standard neutral  
bus capacity is one half of the phase bus 
current carryi ng capacity, b ut full capacity a n d  
oversized neutra l buses through 6000 
Amperes a re a lso avai lable on req uest. 

T h ree or fou r  wire s o u rces ca n be grou nded 
o r  u n g rou nded in service.  Genera l ly where 
the s o u rce is delta c o n nected it is u n ­
g rou nded,  b u t  i n  s o m e  very rare cases i t  i s  
grou n ded a t  one corner o f  t h e  delta, o r  at 
some other point .  When the so u rce is wye 
c o n nected it ca n be grounded o r  u n ­
g rou nded,  a n d  when g rou n ded, the 
g ro u n d i n g  is  at the neutra l .  When low­
voltage systems a re grounded they a re 
genera l ly so l id ly  grounded,  h owever, 
occa s i o n a l ly the g ro u n d i n g  is  through a 
resistor. Th ree a n d  fou r  wi re so l id ly  
grou nded systems are s h own o n  F ig .  No.  4 
a n d  5. M ost i nsta l lat ions a re so l id ly  
grou nded.  S o l i d ly grounded systems have 
the advantage of being the easiest to 
m a i nta i n ,  yet have the potent ia l  for 
p rod uc ing extremely h i g h  fa u lt levels. 

When feed ing critical fac i l it ies, o r  conti n u ­
ous i n d ustria l processes, i t  i s  someti mes 
preferable to a l l ow the system to c o nt i n ue 
operati ng when a phase cond uctor goes to 
g ro u n d .  There a re two methods of accom­
modating t h is a p p l ication; the s o u rce 
tra n sfo rmer may either be left u n g rou nded 
o r  h igh resistance grou nded.  If the co rrect 
system conditi o n s  of i n d ucta nce a n d  
capacitance m a n ifests themselves, a r c i n g  
g rounds o n  u n g rou nded systems can 
produce esca lat ing l i ne-to-gro u n d  voltages, 
which in turn ca n lead to i n s u lat ion 
breakdown i n  other devices. Th is  condit ion 
is  known as ferro-reson a nce. The h i g h  
resista nce grounded system does n o t  suffer 
from th is  potentia l  phenomenon.  Regard­
less of which system i s  selected, both 
req u i re the app l ication of a n  appropriate U L  
recogn ized g ro u n d  detect ion method.  U po n  
g ro u n d i n g  o f  o n e  of the p h ase cond uctors, 
the detection device a l e rts operators of the 
condit ion.  Perso n n e l  t ra i ned to l ocate these 
g rou nds can do so a n d  remove the g ro u n d  
when the process permits, a n d  before a 
second g ro u n d  occurs o n  a nother phase.  

S i nce u n g rou nded and resista nce g rou nded 
system s  produce m i n i m a l  g ro u n d  curre nt. 
n o  d a m age occ u rs to the grounded 
equ ipment. These ground cu rrents a re a lso 
too low for detect ion by i ntegral trip u n it 
g ro u n d  e l e m e nts, therefore serve n o  

g ro u n d  fault tr ipping fu n ct ion i f  app l ied o n  
these system s .  G ro u n d  fa u l t  e lements o n  
these types o f  systems c a n ,  however, 
p rovide supplemental  protect ion.  If  a 
second ground occurs on anoth e r  ph ase, 
and exceeds the ground e lement picku p 
sett ing,  the ground e l e me nt can serve as a 
m o re sensit ive s h o rt delay tr ip.  

U n g rou nded o r  resista nce grounded 
systems can not be a p p l i ed as 4-wire 
n etworks. Even if supp l ied from a 4-wire 
so u rce, n o  l i n e-to-neutral  l oads may be 
serve d .  These a ppl icat ions a re l i m ited to 
3-wire d istr ibution systems o n ly. 

Need For Ground Fault Protection 
If the m a g n itude of a l l  ground cu rrents 
wou l d  be l a rge enough to ope rate the short 
delay or i nsta ntaneous e l e ments of the 
ph ase ove rcu rrent tri p devices, there wou l d  
b e  n o  n eed for sepa rate g r o u n d  fa u lt 
protect ion o n  so l id ly  g rou n ded systems.  
U nfortunately, because l ow m a g n itude 
ground cu rrents a re q u ite common,  this is  
n ot the case.  Low level  g ro u n d  cu rrents can 
exist if the g ro u n d  is  in  the w i n d i n g  of  a 
m otor or a tra nsformer, or if it is a h i g h  
i m pedance g ro u n d .  Low level ground 
curre nts may a lso be d u e  to a n  a rc i n g  type 
g rou n d .  The arc ing type g rounds a re the 
source of  the m ost severe damages to 
e lectrica l  equ ipment. The l ower l im it of the 
a rc i n g  g ro u n d  cu rrents is  u n predictable and 
the m a g n itude may be considerably below 
the sett ing of the b reaker p h ase overcu rrent 
tri p devices. It i s  fo r this reason that the 
Natio n a l  E l ectric Code, and U L, req u i re 
ground fa ult  protect ion for a l l  service 
d iscon n ect breakers rated 1 000 Am peres 
a n d  g reater, a p p l i ed on systems with 
g reater t h a n  1 50 Volts l i n e-to-gro u n d .  

S i nce the b reaker p hase ove rcu rrent tr ip 
devices ca n n ot provide sensitive enough 
protect i o n  agai nst low m a g n itude ground 
fa u l ts, there is  a n eed for a n  addit iona l  
protective device. Th is  addit iona l  device is  
not to operate o n  normal  ove rloads a n d  it is  
to be sensitive a n d  fast enough to protect 
agai nst low m a g n itude g rou n ds. It is  a lso 
i m porta nt that this add itio n a l  ground 
protect ing device be s i m p l e  a n d  re l i a b le .  If  
the DSII breaker s o l id-state tr ipping system 
i n c l u d i n g  an opt iona l  " g rou n d  e lement" i s  
selected, g o o d  g r o u n d  fa ult  protect ion w i l l  
be assu red. 

The Ground Element 
The ground e l e m e nt of the sol id-state tr ip 
u n it is  i n  addit ion to the usua l  p h ase 
protectio n .  The ground e lement has 
adjusta ble pickup with ca l i b rated m a rks as 
shown in Tables 6A and 68 and adjusta ble 
t i m e  de lay. The i n put cu rrent to the tr ip u n it 
ca n be provided by: 

(a) Res i d u a l  con n ectio n  of p h ase senso rs, 
with the res i d u a l  c i rc u it c o n nected to the 

g ro u n d  e lement ter m i n a ls .This is  the 
Type DSII Low-Voltage Switchgear 
sta n d a rd ground protect ion system for 
3-wire systems.  On 4-w i re systems, 
sta ndard ground fa ult  p rotect i o n  
i ncl udes a fou rth " neutral  sensor."  It is  
connected to vectora l l y  subtract from the 
res idua l  c u rrent of the phase sensors. Its 
o n l y  function is  to se n se n eutral  
c u rrents. It  does not se n se ground 
current.  These systems p roduce p ickup 
va l ues as s h own i n  Tables 6A a n d  68.  

( b )  Exter n a l  g ro u n d  sensi n g  c u rrent 
tra nsfo rmers c o n nected to the g ro u n d  
e lement term i n a l s .  Th is  means t h a t  t h i s  
exter n a l  g ro u n d  sensor w i l l  t r i p  t h e  
b reaker when ever its seco ndary output 
cu rrent exceeds the va l u es s h own in 
Tables 6A and 68.  Tri ppi n g  is  i ndepen­
d e nt of phase cu rrents. The lower the CT 
rat io,  the m ore sensitive the g ro u n d  fa u l t  
p rotect ion .  

Ground Fault Protection Application and 
Coordination 
In a l l  power system s, cont i n u ity of service i s  
very i m porta nt.  F o r  re l ia b l e  service cont i n u­
ity, selective tr ipping is a p p l ied between 
m a i n ,  tie, a n d  feeder breakers, a n d  down­
stream protect ing devices, for phase-to­
phase fa u lts.  S i m i l a r  selective tri ppi ng i s  
desirable w h e n  brea kers t r i p  o n  g ro u n ds. 
The app l ication of g ro u n d  protect ion only to 
m a i n  brea kers may assure good g ro u n d  
protect ion.  However, it w i l l  n o t  p rovide 
good service conti n u ity because the m a i n  
breaker w i l l  t r i p  o n  grou nds w h i c h  s h o u l d  
have b e e n  c leared b y  feeder breakers. For 
proper p rotect ion a n d  for good service 
conti n u ity, m a i n ,  t ie a n d  feeder b reakers a l l  
s h o u l d  b e  eq u i pped with g r o u n d  fa u lt 
protect ion.  

I n  v iew of the a bove, it is  evident  that  
p roperly a p p l i ed ground protect ion req u i res 
ground e leme nts as fa r down the system to 
the loads as p ract ica l .  F o r  best resu Its, 
downstream mol ded case breakers s h o u l d  
h ave i n d iv i d u a l  g ro u n d  p rotectio n .  Th is  
would  resu l t  in  exce l lent  g ro u n d  p rotectio n  
because ground e lements o f  DSII a n d  
downstream breakers h a v i n g  s i m i l a r  
tr ipping cha racteristics c a n  be coord i n ated. 

Depen d i n g  o n  the sensitivity of the ground 
fa u l t  protect i o n  meth od appl ied,  
coord i na i o n  between DSII B reaker ground 
e l e m e nts a n d  downstream bra nch c i rcuit  
fuses is  sometimes i m practica l .  Th is  is  due 
to the basic fact that the b lowi n g  of one 
phase fuse wi l l  not c lear  a g ro u n d  o n  a 
t h ree phase system .  The other two phase 
fuses wi l l  let the load "s ing le-phase," a n d  
a lso continue t o  feed t h e  g round through the 
load as sh own in F igure 6. 
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Zone Selective Interlocking 
By defi n it ion,  a selective ly coord i n ated 
system is  one where by adjusting tr ip u n it 
picku p a n d  t ime delay sett ings,  the c i rcuit  
breaker c losest to the fa u lt tr ips fi rst. The 
u pstream breaker serves two functions: 
( 1 )  back-up protection to the downstream 
breaker and (2)  protection of the cond uctors 
between the u pstream and downstream 
breakers. These e lements a re provided for 
on D ig itrip tr ip u n its. 

For fa u lts which occ u r  o n  the conductors 
betwee n  the u pstream a n d  downstream 
breakers it is ideal ly desirable for the 
u pstream breaker to tr ip with n o  time delay. 
Th is  is the feature provided by zone 
selective i nterlocki ng.  Dig itr ip tr ip u n its m ay 
be specified to ut i l ize th is  option .  

Zone selective i nterlocking is  a c o m m u n ica­
t ion s igna l  between tr ip u n its appl ied on 
u pstream and downstream brea kers. Each 
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tr ip u n it m ust be appl ied as if zone selective 
i nter locking were not employed, and set for 
selective coordi nation.  

During fa u lt condit ions,  each tr ip u n it which 
senses the fa u lt sends a restra i n i n g  s igna l  
to  a l l  u pstream tr ip u n its. Th is  restra i n ing 
s ignal  resu lts i n  caus ing the u pstream tr ip 
to conti nue t iming as it  is set. I n  the absence 
of a restra i n i ng signal ,  the trip unit trips the 
associated breaker with no intentional t ime 
delay, min im izing damage to the fa u lt point. 
This restra in ing signal  is  a very low level .  To 
m in i m ize the potenital for ind uced n o ise, a n d  
provide a l o w  i m pedance i nterface between 
trip u n its, a specia l  secondary connector is 
added to the osn breaker, and twisted pai r 
conductors a re uti l ized for i nterconnection. 
For this reason, zone selective i nterlocking 
m ust be specified. 

Ground fa ult  and short delay p ick-up on 
Digitr ip Trip U n its may be specified with 
zone sel ective i nterlock ing .  S i nce most 

? ? 9 

system fa u lts start as a rc i n g  ground fau lts, 
zone selective i nterlocking on ground fa ult  
p ick-up only is usual ly adeq u ate. Zone 
selective i nterlocking o n  short delay picku p 
may be uti l ized where no g round fa u lt 
protection is provided. 

Zone selective i nterlocking may be app l ied 
a s  a type of bus different ia l  p rotect ion .  It  
m ust be recognized, however, that one 
m ust accept the m i n i m u m  pickup of the tr ip 
u n it for sensitiv ity. 

It m ust a lso be recogn ized that not a l l  
systems m a y  b e  equ i pped with zone 
selective I nterlocki n g .  Systems conta i n i n g  
m u lti p l e  sou rces, o r  where the d i rection of 
power flow varies, req u i re speci a l  consi der­
ations, or may not be s u itable for t h is 
feature. Digitr ip zone i nter locking has been 
tested with u p  to th ree leve ls with up to 20 
trip u n its per level .  

Figure 1 .  Three-Wire Distribution, Delta Source (Ungrounded) 9 9 9 

9 9 9 
Figure 2. Three-Wire Distribution, Wye Source (Ungrounded) 

Figure 3. Four-Wire Distribution 
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Figure 4. Three-Wire Distribution, Solidly Grounded System 

Figure 5. Four-Wire Distribution, Solidly Grounded System 
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Application-Type DSll Air Circuit Breakers, Continued 

Table 6A: Digitrip Ground Fault Current Pickup Settings 
-

PICKUP SETTI N G S - G R O U N D  FAULT C U R R E NTS (AMPERES)CD 

Ar:tJ Br:tJ Cr:tJ Dr:tJ Er:tJ F H 
1 00 25 30 35 40 50 60 75 

-c 
200 50 60 70 80 1 00 1 20 1 50 

(jj 250 63 75 88 1 00 1 25 1 50 1 88 w a: 
300 75 90 1 05 1 20 1 50 1 80 225 w 0. ::;:; 400 1 00 1 20 1 40 1 60 200 240 300 

� 600 1 50 1 80 2 1 0  240 300 360 450 
t:l 

800 200 240 280 320 400 480 600 � ..J 0. 1 000 250 300 350 400 500 600 750 
t:l 

1 200 300 360 420 480 600 720 900 z 
f= 1 600 400 480 560 640 800 960 1 200 <( a: 
0 2000 500 600 700 800 1 000 1 200 1 200 
w 2400 600 720 840 960 1 200 1 200 1 200 ..J 
..J 

3000 750 900 1 050 1 200 1 200 1 200 1 200 <( f-
3200 800 960 1 1 20 1 200 1 200 1 200 1 200 (f) 

� 4000 1 000 1 200 1 200 1 200 1 200 1 200 1 200 
I I 5000 1 200 1 200 1 200 1 200 1 200 1 200 1 200 

Table 6B: Digitrip Ground Fault Pickup Values In Secondary Amperes 

I n stal led Sensor Pickup (Dia l )  Sett ing 
Rating Rati n g  V a l u e s  I n  Seco n d a ry Amperes(]) 
Plug 

Ar:tJ Br:tJ Cr:tJ Dr:tJ Er:tJ F H 
I 25% 30% 35% 40% 50% 60% 75% 

1 00 200 .63 .75 .88 1 .0 1 .2 5  1 .5 1 .88 
200 1 . 25 1 .5 1 .75 2 . 0  2 . 5  3 . 0  3.75 

200 300 .83 1 .0 1 . 1 7  1 .33 1 .67 2.0 2.5 
250 1 .04 1 . 25 1 . 46 1 . 67 2.08 2 . 5  3 . 1 3  
300 1 .25 1 . 5 1 .75 2 . 0  2 . 5  3 . 0  3.75 

200 400 .63 .75 .88 1 . 0  1 .25 1 .5 1 .88 
250 .78 .94 1 .09 1 .25 1 .56 1 .88 2.34 
300 .94 1 . 1 3  1 .3 1  1 .5 1 .86 2.25 2 .81  
400 1 .25 1 .5 1 .75 2 . 0  2 . 5  3 . 0  3.75 

300 600 .63 .75 .88 1 . 0  1 .25 1 . 5  1 .88 
400 .83 1 .0 1 . 1 7  1 .33 1 .67 2.0 2.5 
600 1 .25 1 .5 1 .75 2 . 0  2 . 5  3 . 0  3.75 

400 800 .63 .75 .88 1 .0 1 .25 1 .5 1 .88 
600 .94 1 . 1 3  1 .3 1  1 .5 1 .88 2 .25 2 .81  
800 1 .25 1 .5 1 .75 2.0 2.5 3.0 3.75 

600 1 200 .63 .75 .88 1 .0 1 .2 5  1 .5 1 .88 
800 .83 1 .0 1 . 1 7  1 .33 1 .67 2 . 0  2 .5 

1 000 1 .04 1 .25 1 .46 1 .67 2 .08 2.5 3 . 1 2  
1 200 1 .25 1 .5 1 .75 2 . 0  2 . 5  3 . 0  3.75 

800 1 600 .63 .75 .88 1 .0 1 .2 5  1 . 5 1 .88 
1 000 .78 .94 1 .09 1 .25 1 .56 1 .88 2 . 34 
1 200 .94 1 . 1 3  1 .3 1  1 .5 1 .88 2.25 2.81 
1 600 1 .25 1 .5 1 .75 2 . 0  2 .5 3.0 3.75 

1 000 2000 .63 .75 .88 1 .0 1 .2 5  1 .5 1 .88 
1 200 .75 .90 1 .05 1 .2 1 .5 1 .8 2.25 
1 600 1 . 0  1 .2 1 . 4 1 .6 2.0 2 . 4  3 . 0  
2000 1 .2 5  1 . 5  1 .75 2 . 0  2 . 5  3.0 3.0 

1 600 2400 .83 1 .0 1 . 1 7  1 .33 1 .67 2 . 0  2 . 5  
2000 1 .04 1 .25 1 . 46 1 .67 2.08 2.5 2.5 
2400 1 .25 1 .5 1 .75 2.0 2.5 2.5 2.5 

1 600 3200 .63 .75 .88 1 .0 1 . 25 1 . 5  1 .88 
2000 .78 .94 1 .09 1 .2 5  1 .56 1 .88 1 .88 
2400 .94 1 . 1 3  1 .3 1  1 .5 1 .88 1 .88 1 .88 
3000 1 . 1 7  1 . 4 1  1 .64 1 .76 1 .88 1 .88 1 .88 
3200 1 .25 1 .5 1 .75 1 .88 1 .88 1 .88 1 .88 

2000 4000 .63 .75 .88 1 . 0  1 .2 5  1 .5 1 .5 
2400 .75 .9 1 .05 1 . 2  1 .5 1 .5 1 .5 
3200 1 .0 1 .2 1 . 4 1 .5 1 . 5  1 . 5  1 .5 
4000 1 .25 1 .5 1 . 5 1 .5 1 .5 1 .5 1 .5 

I 5000 5000 1 .2 1 . 2  1 . 2  1 . 2  1 .2 1 .2 1 .2 

K 
1 00 

200 

250 

300 

400 

600 

800 

1 000 

1 200 

1 200 

1 200 

1 200 

1 200 

1 200 

1 200 

1 200 

K 
1 00% 

2 . 5  
5.0 

3.33 
4 . 1 7  
5.0 

2.5 
3 . 1 3  
3.'15 
5.0 

2.5 
3.34 
5.0 

2 . 5  
3 . 7 5  
5.0 

2 . 5  
3.33 
4 . 1 7  
5.0 

2 .5 
3 . 1 3  
3.75 
3.75 

2.5 
3.0 
3.0 
3.0 

2 . 5  
2.5 
2.5 

1 .88 
1 .88 
1 .88 
1 .88 
1 .88 

1 .5 
1 . 5  
1 . 5 
1 .5 

1 .2 

CD Tolerance on pickup levels are ± 1 0% of val ues 
shown i n  chart. 

r:tJ For Testing Purposes Only: When using an 
external  s ingle-phase current source to test low 
level ground fa u lt current settings, it is 
advisable to use the Aux i l i a ry Power M o d u l e  
( A P M ) .  Especi a l l y  when the s ingle-phase 
current i s  low, without the APM it may appear 
as if the tri p u nit does not respond u nt i l  the 
current is well above the set value,  leading the 
tester to believe there i s  a n  error i n  the trip u n it 
when there is none.  The reason this occurs i s  
t h a t  the single-phase test cu rrent is n o t  a g o o d  
s i m ulation o f  the n o r m a l  three-phase c i rcuit.  I f  
three-phase had b e e n  flowing, the tr ip u n it 
would have perfo rmed correctly. Use the APM 
for correct tr ip u n it perfo rmance when s ingle­
phase tests are made.  
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The Following Provides Guideline for Ground Fault Protection. 

System 

U n ­
grou n ded 
( 3 Wire) 

Sol id  
G ro u nded 

High 
Resistance 
G rounded 
(3 Wire) 

Advantages 

M i n i m u m  d isturbance 
to service continuity. 
Cu rrents for the major­
ity of grou nds will  be 
l i m ited to capacitance 
charging cu rrent of the 
syste m. 
Can operate with the 
first ground u nt i l  it i s  
removed d u ring a regu­
lar  shutdown. 
Low cost. 

Disadvantages 

When ground detector shows 
that a ground exists corrective 
action m u st be take n at the ear­
l iest possib le  sh utdown. How­
ever, experience i n d icates that 
this attention is not always pos­
s ib le .  Therefore, these systems 
tend to operate with one phase 
grou n ded through the fi rst 
u ncleared g round.  A h i g h  
i m peda nce ground o n  a n other 
part of the system would res u lt 
in low values of cu rrent, which 
would not operate a breaker 
phase trip, and could produce 
fire damage.  
H i g h  voltages from arcing 
grounds are possible. 

S u pplemental protection for a n  u n grounded system uti l iz­
i ng trip u n it g ro u n d  element. 

Psychological ly safer. 
Practically results in 
good cont i n u ity of 
service. 
Isolation of fau lts auto­
matic through g round 
protection system; n o  
overvoltages due t o  fer­
roresonance or 
switc h i n g .  

G round fa u lt c u rrent is 
l i mited. U n g ro u n d i n g 
can result in h i g h  volt­
ages d u ring arcing 
grounds, and this i s  
corrected by h i g h  resis­
tance g ro u n d i ng.  
Can operate with the 
first g ro u n d  u nti l  it is 
removed d u ring a reg u­
l a r  shutdown. 

Probabil ity of very high ground 
cu rrent and extensive damage; 
however, normal ly these high 
cu rrents are not obta i n e d .  
G r o u n d s  a re automatically iso­
lated and conti n u ity of service 
i s  i nterrupted. 

Very sensitive detection is  
req u i red to detect the l i m ited 
fa ult  cu rrent. 
When the grou n d  detector shows 
that a g round exists, co rrective 
action m ust be taken at the ear­
l i est possible shutdown. How­
ever, experience i n d icates that 
this atte ntion is  not always pos­
si ble, therefore, these systems 
tend to operate with one phase 
grounded through the first 
u n cleared grou n d .  A h igh 
i m pedance ground on another 
part of the system wo u l d  res u lt 
in low values of cu rrent, which 
would not operate a breaker 
phase trip, and c o u l d  prod uce 
fire d a m age.  
H igher cost than u ngrounded.  

S u p plemental protection for an ungrounded system uti l iz­
ing trip u n it g round ele ment. 

February 1 997 

Equ ipment Ava i l a b l e  for Protection 

Main Breaker Tie Breaker 

Lamp type ground 
detector or ground 
detecti ng voltme­
ters with or 
without vts. If vts 
are used, a 
ground a l a rm 
relay can be 
added for remote 
or local a larming.  

3W resi d u a l  pro­
tection, m i n i m u m  
pickup. 
. 50 sec. t ime 
delay. 
See S K  No. 1 ,  No. 
4, and N o . 6.  

Standard resi d u a l  
g round protection 
for single source 
systems, a n d  
source ground,  
per S K  5,  for m u l ­
t iple ground 
sources. 
M i n i m u m  picku p. 
. 50 sec. time 
delay. 

Same as for 
u n g rounded 
except g ro u n d  
voltage a l a rm 
relay is con nected 
across g ro u n d i n g  
resistor, or cu rrent 
relay between 
resistor a n d  
g ro u n d .  

3W residual  pro­
tect ion,  m i n i m u m  
pickup.  
.50 sec.  t ime 
delay .  
See S K  No. 1 ,  No.  
4, a n d  No. 6.  

3W res i d u a l  pro­
tection, m i n i m u m  
pickup. 
. 35 sec. ti m e  
delay .  
See sketch No.  4 
a n d  No. 6. 

G ro u n d  3W or 4W 
(as req u i red)  fa u lt 
protection.  
M i n i m u m  pickup. 
.35 sec. t ime 
delay. 
See S K  N o .  4 or 5.  

Same as for 
u ngrounded.  

3W resid u a l  pro­
tection, m i n i m u m  
pickup.  
. 35 sec.  t ime 
delay.  
See sketch No.  4 
a n d  N o . 6.  

Fdr.  Breaker 

3W protection, 
m i n i m u m  pickup. 
.22 sec. t ime 
delay . 
See SK No. 1 ,  No.  
4, a n d  N o . 6.  

Notes 

With p roper main­
tenance this sys­
te m wou l d  result i n  
t h e  m i n i m u m  dis­
turbance to service 
conti n u ity. 

G round fa ult  pro­
tection on this sys­
tem c o u l d  trip the 
breaker when the 
second ground 
occurs a n d  cu rrent 
is lower than the 
short delay pick­
u p, but exceeds 
m i n i m u m  ground 
pick-up setting.  

G round 3W or 4W This is the most 
(as req u i red)  fa u lt common system i n  
protection. use today. As long 
M i n i m u m  pickup. as it is not neces­
.22 sec. time delay sary to coord i n ate 
o r  zero sequence with phase devices 
cu rrent trans- down the l i ne, it 
former feeding wi l l  g ive very good 
I nto tr ip u n it. main  bus a n d  
S e e  S K  N o . 1 ,  No. ,  feeder protection . 
2 a n d  N o . 6.  
------------------------

Same as for 
u ngrounded.  

3W protection, 
m i n i m u m  pickup. 
.22 sec. t ime 
delay . 
See SK No.  1 ,  No.  
4, a n d  No. 6. 

Same as for 
u n g ro u nded.  
This system i s  
most effective 
when suppl ied with 
a puls ing opti o n .  

G round fa u lt pro­
tection on th is sys­
tem could trip the 
breaker when the 
second g ro u n d  
occurs a n d  cu rrent 
is lower than the 
short delay pick­
up, but exceeds 
m i n i m u m  g ro u n d  
p i c k u p  sett ing.  www . 
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Sketch 1 . �  

Residual Main and Feeder Breaker 

I I 

I I I /" 
Neutral Sensor Only in 4W System 

� Apply in 4-Wire Systems for M a i n  Breaker only 
when no other grounded sources are con­
nected to the same system .  

Note: For double-ended secondary u n it su bsta­
t ions, ground fault protection s h o u l d  be as 
i n d icated on sketches N o . 4 and No. 5; 
however for this type of appl icat ion,  
Cutler-Hammer should be consu lted for  the 
actual bi l l  of materials to be used. The 
appl ication becomes rather complex if s ingle 
phase to neutral loads are being served. 

Sketch 2. 

Zero Sequence Feeder Breaker 

Neutral in 4W System 

Sketch 3. 

Source Neutral Main Breaker 

February 1997 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Appl icati o n  Data 

32-650 E 
Page 25 

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Sketch 4. Three-Wire Double-Ended Unit Substation 

Sketch 6. 

� --c !)!)!� � i i 
' 

I ' 
� G

-nr Typical Feeder 

Sketch 5. Four-Wire Double-Ended Unit Substation 

A 

* 

* These CT's may have different ratios 

0.35 Sec. 

__j t,___---<(� � �>-------.-----< ) � I GF Trip Un it I I 
I GF Trip Unit 

��� 
0.50 Sec. � (S GF Trip Unit I ) GF Trip Unit 

0.22 Sec. ! 0.22 Sec. ! 
February 1 997 

Bus # 2 

Bus # 2 
Neutral 
Connection 

Typical Feeder 
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DSLII-620 Front View 

Type DSLII limiter Type Air Circuit 
Breakers 

Application 
Type DSLII breakers a re coordinated 
combinations of Type DSII breakers and 
series connected current l i miters. They a re 
i ntended for appl ications req u i ring the 
overload protection and switch ing functions 
of a i r  c i rcuit breakers o n  systems whose 
avai lable fa u lt cu rrents exceed the i nterrupt­
ing rating of the breakers a lone,  a nd/or the 
withstand ratings of "downstrea m "  c ircuit 
components. 

Sizes and Arrangements 
Types DSLII-308 (800 Am pere), DSLII- 5 1 6  
( 1 600 Ampere), a n d  DSLII-620 (2000 Ampere) 
frame breakers i nclude the l i m iters integral ly 
mou nted o n  the draw-out breaker elements i n  
series with t h e  upper term i n a ls.  

Cu rrent l i miters used i n  Types DSLII-632 and 
DSLII-840 combi nations a re mounted o n  
separate draw-out trucks i n  a n  additional  
equal  s ize compartment. 

Scope of Fault Interruption 
With properly selected and coordinated 
l im iters, it is expected that the breaker itself 
wi l l  c lear overloads and faults with in  its 
i nterru pti ng rat ing,  leaving the l i m iters i ntact 
and undamaged. The l i miters wi l l  provide fast 
i nterruption of fault cu rrents beyond the 
breaker rat ing,  u p  to a maxi m u m  of 200,000 
a m peres symmetrical. Thus, o n  overloads 
and faults with i n  the breaker i nterrupti ng 
rat ing,  the breaker protects the l i miters; o n  
h igher  fault  cu rrents exceeding t h e  breaker 
rat ing,  the l i m iters protect the breaker. 

I'.:.T•N 

DSLII-620 Rear View 

Protection Against Single Phasing 
Loads a re protected agai nst s i n g l e  p hase 
o pe ration by i nterlock a rrangeme nts which 
tr ip the c i rcuit  breaker whenever any one 
l i m iter b lows. The breaker ca n not be 
reclosed o n  a l ive source u nt i l  there a re 
t h ree u n blown l i m iters i n  the c i rc u it. 

On the Types DS LII-308, DSLII- 5 1 6 ,  a n d  
DS LII-620 breakers, t h e  pr imaries o f  s m a l l  
a u x i l i a ry tra nsforme rs a re c o n nected i n  
para l le l  with the l i m ite rs . T h e  voltage 
between the ends of a n  u n b l own l i m iter is  
zero,  b ut when a n y  l i m iter b lows, the 
associated transformer is  energized a n d  ( 1 )  
operates a n  i n d icator identify i n g  the blown 
fuse and (2 )  picks u p  a solenoid which 
raises the breaker tr ip bar, h o l d i n g  the 
breaker mech a n ica l ly tr ip-free. 

The DS LII-632 a n d  DS LII-840 combi n at ions 
with  sepa rately mou nted l i m iters operate 
o n  the same pr inc ip le  except that the 
solenoid operates a m ic ro-switch w h i c h  
tr ips the breaker e lectrica l ly  through a s h u nt 
tr ip co i l .  

Safety Features 
The i ntegral fuses on Types DSLII-308, 
DSLII- 5 1 6, a n d  DSLII-620 breakers a re 
i naccessib le  u nt i l  the breaker is c o m pletely 
withdrawn from its compartment, the reby 
assur ing complete isolati o n .  

Li kewise, the Types DS LII-632 a n d  DS LII-
840 fuses a re i naccessible unt i l  the sepa rate 
fuse truck is  completely withd rawn a n d  the 
fuses isolated. The fuse truck i s  key 
i nterlocked with the breaker to prevent 
withdrawal o r  i nsert ion u n l ess the breaker 
i s  l ocked open.  

Table 7 :  Interrupting Ratings of Type DSLII Breakers 

Type DS LII-308 DSLII- 5 1 6  DS LII-620 DS LII-632 D S LII-840 

Frame Size, Amperes 800 

Max. Interrupti ng Rat ing, 
RMS Symm. Amp., System 
Voltage 600 or Below 200,000 

Notes: DSLII-308, DSLII-516,  and DSLII-620 include 
l i m iters integral with draw-out breaker elements.  DS LII-
632 includes DSII-632 breaker and DSII-FT32 draw-out 

1 600 2000 3200 4000 

200,000 200,000 200,000 200,000 

fuse truck, in sepa rate interlocked compartmnents. DSLII-
840 includes DSII-840 breaker and DSII-FT40 draw-out 
fuse truck, in separate interlocked compartments. 
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The fol l owing cu rves i l l ustrate the rati ngs, 
melti ng ti me-current c h a racteristics and 
cu rrent l i m it ing,  o r  let-through c h a racteris­
tics, of l i m iters for Type DSLTI breakers. 

The let-through cu rrent for a g iven l i m iter 
appl ication is read i ly  dete rmined by 
extending a vertical  l i ne from the a p p l icable 
maxim u m  ava i lable sym metrical fa u lt 
a m peres at the bottom margin  to the 
cha racteristic l i ne for  the parti c u l a r  l i m iter, 
and from this i ntersectio n  extending a 
h orizontal l i ne to the left margin  a n d  
reading the p e a k  cu rrent. The withsta nd 
rat ing of any circuit e leme nts protected by 
the l i m iters s h o u l d  be at l east equa l  to th is  
peak cu rrent. 

It wil l be noted that the let-through cu rrent 
increases with the l i m iter size o r  a m pere 
rat ing;  i n  othe r  words, the m axi m u m  
cu rrent l i m it ing effect is obtai ned with t h e  
smal lest size. This effect is t o  b e  expected, 
since the resistance decreases a s  the rati ng 
i ncreases. If the vertical  l ine from the 
bottom margin as described i n  the previous 
parag raph does n ot i ntersect the l i m iter 
cha racteristic l i ne, it is indicated that the 
ava i l a b l e  system fa u lt cu rrent i s  below the 
"thres h o l d "  cu rrent of  that l i m iter, a n d  i t  
wi l l  offer n o  cu rrent l i m iti n g  effect. 

® 2000 amp is the only sensor avai lable for 
DSLII-620. 

® 3000 amp is the only l im iter avai lable for 
DSLII-620. 
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The cu rrent l i m it ing pr incip le is i l l ustrated 
below. 

Breaker Sensor Limiter Rati ng, Amperes 

Ia= The Ava i l a b l e  Peak Fau lt  C u rrent 
tm= The Melti ng Time 
lp= The Peak Let-Th rou g h  Cu rrent 
ta= The Arc i n g  Time 
tc= The Total I nterru pti ng (Cleari n g )  Time 

Limiter Selection 

Type 

f-DSLII-308 
DSLII-308 
DSLII-308 
DSLII-308 
DSLII-308 
DSLII-5 1 6  
DSLII- 5 1 6  
DS LII-5 1 6  
DSLII-51 6  
DSLII-620 

Rating 
Amperes 

200 
300 
400 
600 
800 
600 
800 

1 200 
1 600 
2000 

M i n i m u m  Recom- Maximum 
mended 
cz:, 

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

1 200 1 600 2000 
800 2000 3000 1 1 000 2000 3000 

2000 2500 3000 
3000 -

3000 -

The selection of a suitable l imiter rating for a 
given appl ication is general ly governed by a 
c hoice of the fol l owing types of protection:  

A. Maxi m u m  p rotect ion of " d ownstre a m "  
compone nts. Type DSLTI brea kers a re 
often used for th is  p u rpose even when 
the maxi m u m  ava i l a b l e  fa ult  currents a re 
wit h i n  the i nterrupting rati ng of the cor­
responding Type DSTI unfused breakers. 

CD For use only when protection of downstream 
equi pment is requ i red. Not completely 
coord inated with breaker to avoid n u isance 
blowing. 

@ Lowest rat ing which can be coordi nated with 
breaker to m in im ize n u isance b lowing .  

® Highest avai lable rat ings, for  protect ion of 
breaker on ly. 

B.  Protect ion  of the circuit breaker only.  DSLTI-632 and DSLTI-840 Available Limiters 

Case A wo u l d  tend to use the smal lest 
ava i lab le  l i m iter; Case B the l a rgest. When 
downstream protect ion i s  req u i red,  the 
selection is usua l ly a comprom ise, s i n ce 
certain small  l i m iters c a n n ot be coordi nated 
with the breaker to avoid n u isa nce b lowi n g  
o n  overloads o r  s m a l l  a n d  m oderate short 
c i rc uits. 

B reaker 
Type 

DS LTI-632 

DS LTI-840 

--

Ava i l a b l e  L imiters 

2500, 3000, 4000A 

2500, 3000, 4000, 
5000A 

M i n i m u m ,  recom m e nded, a n d  maxi m u m  
l i m iter sizes fo r Types DSLTI-308, DSLTI-516, 
a n d  DSLTI-620 brea kers a re g iven in the 
fo l lowing tab le .  

Sensor, Plug and Limiter Selection 

DSII 
Breakers 
308, 508, 608 

5 1 6, 6 16  

620 

632 

840 

850 

Sensor P lug L im iter Rating 
Rati ng  Rati ng (Applicable only to DSLII Breakers) 
200 . . . . . . . . 1 00, 200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250, 300, 400, 600, 800, 1 200, 1 600, 2000 
300 . . . . . . . .  200, 250, 300 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  400, 600, 800, 1 200, 1 600, 2000 
400 . . . . . . . .  200, 250, 300, 400 · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  600, 800, 1 200, 1 600, 2000 
600 · · · · · · · ·  300, 400, 600 · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . . . . . 800, 1 200, 1 600, 2000 
800 . . . . . . . .  400, 600, 800 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  1 200, 1 600, 2000 
200 . . . . . . . .  100, 200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800, 1 000, 1 200, 1 600, 2000, 2500, 3000 
300 . . . . . . . .  200, 250, 300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800, 1000, 1 200, 1 600, 2000, 2500, 3000 
400 . . . . . . . .  200, 250, 300, 400 · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  800, 1 000, 1 200, 1 600, 2000, 2500, 3000 
600 . . . . . . . .  300, 400, 600 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800, 1 000, 1 200, 1 600, 2000, 2500, 3000 
800 . . . . . . . .  400, 600, 800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 000, 1 200, 1 600, 2000, 2500, 3000 
1 200 . . . . . .  600, 800, 1 000, 1 200 . . . . . . . . . . . . . . . . . . . . . . .  2000, 2500, 3000 
1 600 . . . . . .  800, 1 000, 1 200, 1 600 . . . . . . . . . . . . . . . . . . . . .  3000 
200 . . . . . . . .  1 00, 200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Not Appl icable 
300 . . . . . . . .  200, 250, 300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Not Appl icable 
400 . . . . . . . .  200, 250, 300, 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Not Appl icable 
600 . . . . . . . . 300, 400, 600 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Not Appl icable 
800 . . . . . . . .  400, 600, 800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Not Applicable 
1 200 . . . . . .  600, 800, 1 000, 1 200 . . . . . . . . . . . . . . . . . . . . . . .  Not Appl icable 
1 600 . . . . . .  800, 1 000, 1 200, 1 600 . . . . . . . . . . . . . . . . . . . . .  Not Appl icable 
2000CD . . . 1 000, 1 200, 1 600, 2000® . . . . . . . . . . . . . . . .  3000® 
2400 . . . . . .  1 600, 2000, 2400 · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . .  2500, 3000, 4000 
3200 . . . . . .  1 600, 2000, 2400, 3000, 3200 . . . . . . . . . 2500, 3000, 4000 
3200 . . . . . .  1 600, 2000, 2400, 3200 · · · · · · · · · · · · · · · · · · ·  2500, 3000, 4000, 5000 
4000 . . . . . .  2000, 2400, 3200, 4000 . . . . . . . . . . . . . . . . . . .  2500, 3000, 4000, 5000 
5000 . . . . . .  3200, 4000, 5000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Not Appl icable www . 
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Appl icati o n  Data 

32-650 E 
Page 28 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLII-308 Average Melting Time-Current Characteristics 
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App l i cati o n  Data 

32-650 E 
Page 29 

Type DSll Metal-Enclosed Low-Voltage Switchgear 

DSLII-308 let-Through Characteristics 
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Appl i cati o n  Data 

32-650 E 
Pa g e  30 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLII-516 and DSLII-620 Average Melting Time-Current Characteristics 
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Appl i cati o n  Data 

32-650 E 
Page 3 1  

Type DSII Metal-Enclosed Low-Voltage Switchgear 

DSLII-516 and DSLII-620 Let-Through Characteristics 
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Appl icati o n  Data 

32-650 E 
Page 32 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLIT-632 and DSLIT-840 Average Melting Time-Current Characteristics 

SCALE X 100 o CURRENT IN AMPERES 

0 0 
0 1 

1000 
900 BOO 
700 
600 
500 

4 5 6 7 8 9 1 0  2 0  3 0  4 0  5 0  60 ° 00 0 
r-- co m ..- N M 

400 

300 

200 

100 
90 
80 
7 0 
0 
0 

40 

0 

0 

1 0  

. 0  

.0 

.0 

.0 

0 

9 
8 
7 

4 

3 

2 

1 
9 
8 
7 
6 
5 

4 

3 
2 

1 
9 
8 
7 
6 
5 

4 

3 

2 

1 1 

Ampere Rating Limiter 
0 f- 0 0 0 lO (l 0 N "' 

1\ \.\ ' !\ \ 

0 0 0 0 
..,. lO 0 ,0 

\ \ 
� \ 1\ \ 

_l_ \ _l \ \ \ \ \ \ \ � \ ' 
\ \ ' 

' \ \ 
_Ll 

\ \ 11 

� _1 
' \ 
_l 

1\ \ 1 \  \\ \ \  

4 5 6 7 8 9 10 20 30 40 so 60 R gsg§ 

\' ' 
� 

' 
\ 

Ll_l_ 

0 
N 

\ \ \ \ 

SCALE X 100 o CURRENT IN AMPERES 

Type DSL-632 limiters - For DSL-632 and DSLII-632 Breakers 
Type DSL-840 limiters - For DSL-840 and DSLII-840 Breakers 
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A p p l ication Data 

32-650 E 
Page 33 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLII-632 and DSLII-840 let-Through Characteristics 
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Appl ication Data 

32-650 E 
Page 34 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Application of Type DSII Air Circuit Breakers 
With Standard Three-Phase Transformers-Fluid Filled and Ventilated Dry Types 

Transformer Base Secondary S hort-Circuit Currents 
( 1 00%1 Rati n g  R M S  Symmetrical A m peres 

kVA a n d  Ampe res!]) Maxi m u m  Short C i rcuit  Through Motor Combined 
Percent kVA Ava i l a b l e  from Transformer Contribution 

M i n i m u m  S i ze Breakers for Selective 
Trip Systems 

M a i n  Feeder Feeder 
Breaker Breaker Breaker 

I m pedance P r i m a ry System Only S hort Delay Short Delay I nstantaneous 
Trip Trip Trip 

Table SA: 208 Volts Three-Phase-50% Motor load 
300 833 50000 1 4900 1 700 1 6600 DSII-5 1 6  DSII-308 DSII-308 
5.0% 1 00000 1 5700 1 7 400 DSII-308 DSII-308 

1 50000 1 6000 1 7700 DSII-308 DSII-308 
250000 1 6300 1 8000 DSII-308 DSII-308 
500000 1 6500 1 8200 DSII-308 DSII-308 
U n l i m ited 1 6700 1 8400 DSII-308 DSII-308 

500 1 389 50000 2 3 1 00 2800 25900 DSII-5 1 6� DSII-308 DSII-308 
5.0% 1 00000 25200 28000 DSII-308 DSII-308 

1 50000 26000 28800 DSII-308 DSII-308 
250000 26700 29500 DSII-308 DSII-308 
500000 27200 30000 DSII-308 DSII-308 
U n l i m ited 27800 30600 DSII-508 DSII-308 

750 2083 50000 28700 4200 32900 DSII-632 DSII-508 DSII-308 
5.75% 1 00000 32000 36200 DSII-508 DSII-308 

1 50000 33300 37500 DSII-508 DSII-308 
250000 34400 38600 DSII-508 DSII-308 
500000 35200 39400 DSII-508 DSII-308 
U n l i m ited 36200 40400 DSII-508 DSII-308 

1 000 2778 50000 35900 5600 4 1 500 DSII-632� DSII-508 DSII-308 
5.75% 1 00000 4 1 200 46800 DSII-508 DSII-508 

1 50000 43300 48900 DSII-508 DSII-508 
250000 45200 50800 DSII-608 DSII-508 
500000 46700 52300 DSII-608 DSII-508 
U n l i m ited 48300 53900 DSII-608 DSII-508 

Table 88: 240 Volts Three-Phase-100% Motor load 
300 722 50000 1 2900 2900 1 5800 

--,---::--::-, 
DSII-308� DSII-308 DSII-308 

5.0% 1 00000 1 3600 1 6500 DSII-308 DSII-308 
1 50000 1 3900 1 6800 DSII-308 DSII-308 
250000 1 4 1 00 1 7000 DSII-308 DSII-308 
500000 1 4300 1 7200 DSII-308 DSII-308 
U n l i m ited 1 4400 1 7300 DSII-308 DSII-308 

500 1 203 50000 20000 4800 
f--------

24800 DSII- 5 1 6@ DSII-308 DSII-308 
5.0% 1 00000 2 1 900 26700 DSII-308 DSII-308 

1 50000 22500 27300 DSII-308 DSII-308 
250000 2 3 1 00 27900 DSII-308 DSII-308 
500000 23600 28400 DSII-308 DSII-308 
U n l i m ited 2 4 1 00 28900 DSII-308 DSII-308 

750 1 804 50000 24900 7200 3 2 1 00 DSII-620� DSII-508 DSII-308 
5.75% 1 00000 27800 35000 DSII-508 DSII-308 

1 50000 28900 36 1 00 DSII-508 DSII-308 
250000 29800 37000 DSII-508 DSII-308 
500000 30600 37800 DSII-508 DSII-308 
U n l i m ited 3 1 400 38600 DSII-508 DSII-308 

1 000 2406 50000 3 1 000 9600 40600 DSII-632� DSII-508 DSII-308 
5.75% 1 00000 35600 45200 DSII-508 DSII-508 

1 50000 37500 47 1 00 DSII-508 DSII-508 
250000 39 1 00 48700 DSII-508 DSII-508 
500000 40400 50000 DSII-508 DSII-508 
U n l i m ited 4 1 800 5 1 400 DSII-608 DSII-508 

I]) At transformer self-cooled rat ing.  
� Next  larger frame s ize m a i n  breaker may be req u i red for  55/65"C r ise a n d/or forced a i r-cooled (FA)  transformer. Check Transformer Secondary Am pere 

Rating.  
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Appl icat i o n  Data 

32-650 E 
Page 35 

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Application of Type DSll Air Circuit Breakers 
With Standard Three-Phase Transformers Fluid Filled and Ventilated Dry Types, Continued 

Transformer Base Secondary S h o rt-Circuit Cu rrents M i n i m u m  Size Breakers for Selective 
( 1 00%) Rating RMS Sy m metrical Amperes Trip Systems 

kVA a n d  Amperes(]) Maxi m u m  S hort Circu it  Through Motor Combined M a i n  Feeder Feeder 
Percent kVA Avai l a b l e  from Tra nsformer Contribution Breaker Breaker Breaker 
I m pedance Pr imary System Only S h ort Delay Short Delay Instantaneous 

Trip Trip Trip 

Table SC: 480 Volts Three-Phase-100% Motor Load 
500 60 1 50000 1 0000 2400 1 2400 DSII-308� DSII-308 DSII-308 
5-0% 1 00000 1 0900 1 3300 DSII-308 DSII-308 

1 50000 1 1 300 1 3700 DSII-308 DSII-308 
250000 1 1 600 1 4000 DSII-308 DSII-308 
500000 1 1 800 1 4200 DSII-308 DSII-308 
U n l i m ited 1 2000 1 4400 DSII-308 DSII-308 

750 902 50000 1 2400 3600 1 6000 DSII-51 6 DSII-308 DSII-308 
5.75% 1 00000 1 3900 1 7 500 DSII-308 DSII-308 

1 50000 1 4400 1 8000 DSII-308 DSII-308 
250000 1 4900 1 8500 DSII-308 DSII-308 
500000 1 5300 1 8900 DSII-308 DSII-308 
U n l i m ited 1 5700 1 9300 DSII-308 DSII-308 

1 000 1 203 50000 1 5500 4800 20300 DSII-5 1 6� DSII-308 DSII-308 
5.75% 1 00000 1 7800 22600 DSII-308 DSII-308 

1 50000 1 8700 23500 DSII-308 DSII-308 
250000 1 9600 24400 DSII-308 DSII-308 
500000 30200 25000 DSII-308 DSII-308 
U n l i m ited 20900 25700 DSII-308 DSII-308 

1 500 1 804 50000 20600 7200 27800 DSII-620� DSII-308 DSII-308 
5.75% 1 00000 24900 3 2 1 00 DSII-508 DSII-508 

1 50000 26700 33900 DSII-508 DSII-508 
250000 28400 35600 DSII-508 DSII-508 
500000 29800 37000 DSII-508 DSII-508 
U n l i m ited 3 1 400 38600 DSII-508 DSII-508 

2000 2406 50000 24700 9600 34300 DSII-632� DSII-508 DSII-508 
5.75% 1 00000 3 1 000 40600 DSII-508 DSII-508 

1 50000 34000 43600 DSII-508 DSII-508 
250000 36700 46300 DSII-508 DSII-508 
500000 39 1 00 48700 DSII-508 DSII-508 
U n l i m ited 4 1 800 5 1 400 DSII-608 DSII-608 

2500 3008 50000 28000 1 2000 40000 DSII-632� DSII-508 DSII-508 
5.75% 1 00000 36500 48500 DSII-508 DSII-508 

1 50000 40500 52500 DSII-608 DSII-608 
250000 44600 56600 DSII-608 DSII-608 
500000 481 00 601 00 DSII-608 DSII-608 
U n l i m ited 52300 64300 DSII-608 DSII-608 

3000 3609 50000 30700 1 4000 44700 DSII-840� DSII-508 DSII-508 
5.75% 1 00000 4 1 200 55200 DSII-608 DSII-608 

1 50000 46600 60600 DSII-608 DSII-608 
250000 5 1 900 65900 DS LII-308 D S LII-308 
500000 56800 70800 DS LII-308 DS LII-308 
U n l i m ited 62800 76800 DS LII-308 D S LII-308 

3750 451 1 50000 34000 1 8000 52000 DSII-850 DSII-608 DSII-608 
5.75% 1 00000 47500 65500 DS LII-308 DS LII-308 

1 50000 54700 72700 DS LII-308 D S LII-308 
250000 62200 80200 DSLII-308 DS LII-308 
500000 69400 87400 DS LII-308 D SLII-308 
U n l i mited 78500 96500 DS LII-308 DS LII-308 

G) At transformer self-cooled rat ing.  
� Next  larger frame s ize m a i n  breaker may be req u ired for  55/65'C r ise a n d/or forced-air  cooled (FA)  transformer. Check Transformer Secondary Ampere 

Rating.  
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Appl icat i o n  D ata 

32-650 E 
Page 36 

Type DSTI Metal-Enclosed Low-Voltage Switchgear 

Application of Type DSII Air Circuit Breakers 
With Standard Three-Phase Transformers Fluid Filled and Ventilated Dry Types, Continued 

Transformer Base Seco n d a ry Sh ort-Circuit Cu rrents M i n i m u m  S i ze B reakers for Selective 
( 1 00%) Rati n g  R M S  Symmetrical Amperes Trip Systems 

kVA a n d  AmperesCD Maximum S hort Circuit Through Motor Combined M a i n  Feeder Feeder 
Percent kVA Ava i lable from Transformer Contribution Breaker Breaker Breaker 
I m pedance Pr imary System Only S h o rt Delay Short Delay Instantaneous 

Trip Trip Trip 

Table 80: 600 Volts Three-Phase-100% Motor Load 
500 481 50000 8000 1 900 9900 DSII-308 DSII-308 DSII-308 
5.0% 1 00000 8700 1 0600 DSII-308 DSII-308 

1 50000 9000 1 0900 DSII-308 DSII-308 
250000 9300 1 1 200 DSII-308 DSII-308 
500000 9400 1 1 300 DSII-308 DSII-308 
U n l i m ited 9600 1 1 500 DSII-308 DSII-308 

750 722 50000 1 0000 2900 1 2900 DSII-308@ DSII-308 DSII-308 
5.75% 1 00000 1 1 1 00 1 4000 DSII-308 DSII-308 

1 50000 1 1 600 1 4500 DSII-308 DSII-308 
250000 1 1 900 1 4800 DSII-308 DSII-308 
500000 1 2200 1 5 1 00 DSII-308 DSII-308 
U n l i m ited 1 2600 1 5500 DSII-308 DSII-308 

1 000 962 50000 1 2 400 3900 1 6300 DSII-5 1 6  DSII-308 DSII-308 
5 .75% 1 00000 1 4300 1 8200 DSII-308 DSII-308 

1 50000 1 5000 1 8900 DSII-308 DSII-308 
250000 1 5600 1 9500 DSII-308 DSII-308 
500000 1 6200 30 1 00 DSII-308 DSII-308 
U n l i m ited 1 6700 20600 DSII-308 DSII-308 

1 500 1 443 50000 1 6500 5800 22300 DSII- 5 1 6@ DSII-308 DSII-308 
5.75% 1 00000 20000 25800 DSII-308 DSII-308 

1 50000 2 1 400 27200 DSII-308 DSII-308 
250000 22700 28500 DSII-308 DSII-308 
500000 23900 29700 DSII-308 DSII-308 
U n l i m ited 2 5 1 00 30900 DSII-508 DSII-508 

2000 1 924 50000 1 9700 7700 27400 DSII-620@ DSII-308 DSII-308 
5.75% 1 00000 24800 32500 DSII-508 DSII-508 

1 50000 27200 34900 DSII-508 DSII-508 
250000 29400 37 1 00 DSII-508 DSII-508 
500000 3 1 300 39000 DSII-508 DSII-508 
U n l i m ited 33500 4 1 200 DSII-508 DSII-508 

2500 2406 50000 22400 9600 32000 DSII-632@ DSII-508 DSII-508 
5 .75% 1 00000 29200 I 38800 DSII-508 DSII-508 

1 50000 32400 42000 DSII-508 DSII-508 
250000 35600 45200 DSII-608 DSII-608 
500000 38500 48100 DSII-608 DSII-608 
U n l i m ited 4 1 800 5 1 400 DS LII-308 DS LII-308 

3000 2886 50000 24600 1 1 500 36 1 00 DSII-632@ DSII-508 DSII-508 
5.75% 1 00000 33000 44500 DSII-608 DSII-608 

1 50000 37300 48800 DSII-608 DSII-608 
250000 4 1 500 53000 DSLII-308 D SLII-308 
500000 45500 57000 DS LII-308 DS LII-308 
U n l i m ited 50200 61 700 DS LII-308 DS LII-308 

3750 3608 50000 27200 1 4400 4 1 600 DSII-840@ DSII-508 DSII-508 
5.75% 1 00000 38000 52400 DS LII-308 DS LII-308 

1 50000 43700 58 1 00 DS LII-308 D S LII-308 
250000 49800 I 64200 DS LII-308 DS LII-308 
500000 55500 69900 DS LII-308 DS LII-308 
U n l i m ited 62800 77200 I DSLII-308 DS LII-308 

CD At transformer self-cooled rati n g .  
@ N e x t  l a rger frame s i z e  m a i n  breaker m a y  be req u i red f o r  55/65'C r i s e  a n d/or forced-a ir  cooled ( F A )  transformer. C h e c k  Transformer Seco n d a ry Ampere 

Rati n g .  
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Table 9A: Typical Dimensions in Inches (Millimeters! - Indoor DSII Breakers CD @ @ 

DSII Mains - Close Coupled to Transformer 

TRANSITION METERING 

MAIN (fi 
DSII-308 
0511-5 1 6  
DSII-620 

FEEDER @ 
DSII-308 
DSII-516 
DSII-620 

FEEDER (5) 
DSII-308 
DSII- 5 1 6  
DSII-620 

21 (533) 21 (533) 

Fig. 1 

TRANSITION METERING 

MAIN @ DSII-632 

FEEDER 
DSII-308 
DSII-516 
DSII-620 

21 (533) 2 1  (533) 

Fig. 2 
DSII Mains - Cable or Bus Duct Conn ected 

METERING 

MAIN l�) 
DSII-308 
DSII-51 6  
0511-620 

FEEDER @ 
DSII-308 
DSII-51 6  
DSII-620 

21 (533) 

Fig. 4 

DSII Ties 

FEEDER (5', 
DSII-308 = 
DSII-5 1 6  
DSII-620 

TIE (5; 
DSU-308 = 
DSII-51 6  
DSII-620 

FEEDER t3) 
DSII-308 
DSII-516 
DSII-620 

FEEDER (g:J 
DSII-308 
DSII- 5 1 6  
DSII-620 

21 (533) 

Fig. 9 
DSII Feeders 

FEEDER @ 
DSII-308 
DSII-516 
DSII-620 

FEEDER (5� 
DSII-308 
DSII-516 
DSII-620 

FEEDER (�j 
DSII-308 
DSII-516 
DSII-620 

FEEDER ·� 
DSII-308 
DSII-51 6  
DSII-620 

21 (533) 

Fig. 16 

February 1997 

METERING 

�tl\N308 (�) 
DSII-516 
DSII-620 

FEEDER ���· 
DSII-308 
DSII-51 6  
DSII-620 

FEEDER cs; 
DSII-308 
DSII-51 6  
DSII-620 

21 (533) 

Fig. 5 

FEEDER �· 
DSII-308 
DSII-516 
DSII-620 

TIE 
DSII-632 

FEEDER (§) 
DSII-308 
DSII-516 
DSII-620 

2 1  (533) 

Fig. 1 0  

FEEDER @ 
DSII-308 
DSII-516 
DSII-620 

FEEDER ® 
DSII-308 
DSII-516 
DSII-620 

FEEDER 
DSII-632 

21 (533) 

Fig. 1 7  

METERING 

MAIN 
DSII-632 

21 (533) 

Fig. 6 

METERING 

TIE 
DSII-840 
DSII-850 

34 (864) 

Fig. 1 1  

FEEDER 
DSII-632 

FEEDER 
DSII-308 

\li) 
DSII-51 6  
DSII-620 

FEEDER ® 
DSII-308 
DSII-516 
DSII-620 

21 (533) 

Fig. 18 

TRANSITION METERING 

MAIN @) DSII-840 
DSII-850 

21 (533) 34 (864) 

Fig. 3 

METERING 

FEEDER 
DSII-308 
DSII-516 
DSII-620 

MAIN 
DSII-632 

21 (533) 

Fig. 7 

METERING 

MAIN 
DSII-840 
DSII-850 

34 (864) 

Fig. 8 

NOTES 

CD- Maximum i n door shipping width is 5 vertical secti ons or 
1 20 inches (3048 mm), whichever is smaller. Maximum outdoor 
shipping width is 96 inches (2438 mm) includ i n g  aisle doors, 
any transformer con nections, etc. 

@- All vertical sections are 92 inches (2339 mm) high plus 4 inch 
( 1 02 mm) ventilators and non-removable lifti ng angle. When the 
top-of-gear breaker lifter is used, height is 1 04 inches (2642 mm) 
over the lifter and 97.38 inches (2473 mm) over the lifter ra i l .  

®- When bus ducts out of feeder sections are required, the depth 
of the l ineup may increase and vertical stacking may be 
effected. Refer to Cutler-Hammer. 

®- Transition may be omitted if: standard dry type transformer is 
used; auxil iary and metering devices are not located in transition 
; no fire pump breaker; no zero sequence ground fault. 

®- Also DSII-508, DSII-608, DSII-61 6 (Max. of 2 ful ly loaded 
DSII-620 breakers per secti on) .  

Note: Blank may be su bstituted for 
any breaker position. 

Note: Auxil iary may be su bstituted 
for any transition. 

M isce l l aneous 

POWER T 
COMPANY R 
METERING A 

N 
s 
I 
T 
I 0 
N 

T 
0 
D 
s 

38 (965) 13 (330) 
50 ( 1 270) 

Fig. 12 Fig .  1 3  

TRANSITION 
OR 
AUXILIARY 

21 (533) 
34 (864) 

Fig. 1 4  

Frame 

800 A 
1600 A 
2000 A 
3200 A 
4000 A 
5000 A 

TRANSITION 
TO MCC 

BLANK 

3/4 
AUXILIARY 

21 (533) 

Fig. 1 5  

Breaker Designation 

DSII-308, -508, -608, DSLII-308* 
DSII-516, -616, DSLII-516* 
DSI!-620, DSLII-620' 
DSII-632, DSLII-632 * *  
DSII-840, DSLII-840** 
DSI!-850 

* These breakers have the current l imiters mounted on the breaker. 
*"" These breakers have the current limiters mounted separately. 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Table 98: Typical Dimensions in Inches (Millimeters) - Indoor - DSLII Breakers CD C:V (� 
DSLII Mains - Close Coupled to Tra nsformers 

TRANSITION METERING 
TO TRANS-
FORMER 

�4) MAIN 
DSLU-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
OSLII-516 

2 1  (533) 21 (533) 
Fig. 1 

Tft��1T��� METERING 
FORMER 

MAIN 
@ DSLII-620 

BLANK 

()) 

2 1  (533) 2 1  (533) 
Fig. 2 

DSLII Mains · Cable or Bus Duct Con nected 

METERING 

MAIN 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

2 1  (533) 

Fig. 7 

DSLII Ties 

FEEDER 
DSLII-308 
DSLII-516 

TIE 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-515 

2 1  (533) 

Fig. 1 5  

DSLII Feeders 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

2 1  (533) 

Fig. 21 

METERING 

MAIN 
DSLIJ-516 
DSLII-308 

FEEDER 
DSLII-516 
DSLII-308 

FEEDER 
DSLII-516 
DSLII-308 

21 (533) 

Fig. 8 

FEEDER 
DSLII-308 
DSLII-516 

TIE 
DSLII-620 

BLANK 

21 (533) 

Fig. 1 6  

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-620 

21 (533) 

Fig. 22 

METERING 

MAIN 
DSLII-620 

21 (533) 

Fig. 9 

����K !§:, 
3200A 

TIE @ DSII-632 

21 (533) 

Fig. 1 7  

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSII-632 

21 (533) 

Fig. 23 

TRANSITION METERING FEEDER TRANSITION FUSE TRANSITION FUSE TRANSITION METERING METERING 
TO TRANS- DSLII-308 
FORMER DSLII-516 

FUSE MAIN 
�: TRUCK DSII-632 

3200A 

BLANK BLANK 

21 (533) 21 (533) 21 (533) 
Fig. 3 

METERING 

FEEDER 
DSLII-308 
DSLII-516 

MAIN 
DSLII-620 

21 (533) 

Fig. 1 0  

FUSE 
TRUCK 
3200A 

METERING METERING 

MAIN 
DSII-632 

3200A 
FUSE 
TRUCK 

FEEDER 
DSLII-308 
DSLII-516 

21 (533) 21 (533) 

Fig. 1 1  

TIE 
DSII-632 

TIE @ DSII-840 

21 (533) 21 (533) 

Fig. 1 8  

34 (864) 

Fig. 19 

FEEDER 
DSII-632 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

2 1  (533) 

Fig. 24 

21 (533) 

Fig. 25 

����K @ 
4000A 

34 (864) 

Fig. 26 

TO TRANS- TRUCK TO TRANS- TRUCK TO TRANS-
FORMER 3200A FORMER 4000A FORMER 

FUSE MAIN 
@ TRUCK DSII -840 

4000A 

MAIN MAIN 
DSII-632 DSII-840 

BLANK BLANK 

21 (533) 21 (533) 
Fig. 4 

21 (533) 34 (864) 
Fig. 5 

21 (533) 34 (864) 34 (864) 
Fig. 6 

����K @ 
3200A 

21 (533) 

Fig. 1 2  

FUSE 
TRUCK 
4000A 

METERING METERING 

MAIN 
DSII-840 

4000A 
FUSE 
TRUCK 

34 (864) 34 (864) 

Fig. 13 

TIE 
DSII-840 

����K @ 
4000A 

34 (864) 

Fig. 14 

34 (864) 34 (864) 

Fig. 20 

NOTES 

CD- Maximum indoor s h i p p i n g  width is 5 vertical seconds or 
1 2 0  inches (3048 mm),  which ever i s  smal ler. Maxi m u m  
outdoor sh ipping width is 9 6  inches (2438 m m )  i nc luding 
ais le doors, any transformer con nections, etc. 

�- All vertical sections are 92 inches (2339 mm) h ig h  p lus  4 inch 
( 1 02 mm) ventilators and non-removable l ift ing a n gle. When 
top-of-gear breaker lifter is used, height is 1 04 inches (2642 mm) 
over the lifter and 97.38 inches (2473 m m )  over the lifter ra i l .  

®- W h e n  bus ducts out o f  feeder sections are required, the 
depth of the l ineup may increase and vertical stacking may be 
effected. Refer to Cutler-Hammer. 

®- Transition may be o mitted if: standard dry type transformer 
is used; auxi l iary and metering devices are not located in 
transition; no fire pump breaker; no zero sequence ground fault. 

®- No breakers a l lowed below a DSLII-620. 

®- Refer to Cutler-Hammer for avai labi l ity. 

Note: Blank may be s u bstituted for any breaker position. 

Note: Auxi l iary may be s ubstituted for any transition. 
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Table 9C: Dimensions, in Inches (Millimeters) 

2.5 163.51 .56 X 1 .00 (61 
( 1 4.2 X 25.4) I 

. 

1 .50 (38.11  
_j - ·1 r _l 

-.-

D 

cc 

1 
1 .50 

138.11  

4.63 

-

. 

I 
( 1 1 7 .6) 

FC 

I 

Floor Plan 

Breaker 

DSII Except 

0 r 3 · 5 
Power Cable 
Conduit Area 

See 
Order-Specific 

Drawings 

l 
r -

cb cb 
'• . 

t ' 
Control 
Wiring 

Conduit 
Area 

� 
0 e-

Front I 
�-- W -

X 

Top Entry 
Control Cable 
Wiring Space 

_+ 
4 ( 1 02)  

I- y 

"X" 

5.5 
DSII-840, DSII-FT40, ( 1 40) 
DSII-850 

DSII-840, DSII-FT40, 8.72 
DSII-850 (22 1 )  

DSLII 5.5 
( 1 40)  

Top View 

Center of Gravity 

-

-

I 

• 
1.38 

(35.11  

I 

1 .50 
138. 1 1  

2.75 
169.91 

3.88 
98.61 

- 3. 1 3  
(79.51 

F 

0 
n 
t 

"Y" 

23.5 
(597) 

26.27 
(667) 

3 1 .5 
(800) 

------------------
For seism i c  calcu lations, the fol lowing d i men­
sions should be used to locate the center of 
gravity for Type DSII Switchgear. 

Vertical . . . . . . . . . . . . . . . . . . . . .  60 inches ( 1 524 m m )  
Left-to-right . . . . . . . . . . . . . . . . . . . . . .  center o f  l i n e u p  
From t h e  front . . . . . . . . . .  2 4  i nc h es ( 6 1 0  m m )  

(28 inches (71 1 mm) for assemblies containing 
DSLII, DSII-840 and DSII-850 Breakers) 

February 1 997 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSII-840 
DSII-850 

Section View of Typical Structure 

CD FC is the recommended front clearance for breaker 
removal with top-of-switchgear-mou nted breaker 
lifter. If a po rta ble breaker lifter is to be used, allow 
at least 60 inches 1 1 624 mm) of aisle space. 

ill When a zero-seque nce groun d-fault CT is 
mounted on l i ne-side or load-side of a breaker, 
red uce CC d i m e nsion by 10 i n ches (254 m m ) .  

@ Stub conduit 2 i nches ( 5 0  m m )  m a x i m u m  i n  
power cable a rea, 1 -i nch (25 m m )  maxi m u m  i n  
control wir ing area. 

@ Bolt hole location for mounting the center floor 
channel  when req u i red.  Floor channels not 
i ncluded.  Note that when there is a n  asse m bly 
conta i n i n g  structures with d ifferent c h a n n e l  
locations, a channel  m u s t  be u s e d  f o r  e a c h  of 
the locations. 

;!Ji For ava i lab le  a rea for bus duct connection 
contact Cutler- H a m m er. www . 
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Appl icati o n  D ata 
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Page 40 

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Table 9C: Dimensions, in Inches (Mill imeters), Continued 
Estimated Heat Loss Per Breaker (Watts) 
(See Note Below) 

DSII-308 ( DS LII-308) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 (600) 
DSII- 5 1 6  (DSLII- 5 1 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 000 ( 1 500) 
DSII-620 (DSLII-620) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 500 (2250) 
DSII -632 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 400 
DSII-840 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3000 
DSII-850 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4700 
DS LII-FT32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3600 
DS LII-FT 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4500 

Note: Add heat loss of structure per fol lowi n g .  
M a i n  bus t h r o u g h  3 2 0 0  A m ps . . . . . . . .  4000 
M a i n  bus 4000 Amps maxi m u m  . . . .  5000 
M a i n  bus 5000 Amps maxi m u m  .. . .  7000 

cD M a n ua l l y  o r  e l ectronica l ly  operated. For 
approximate i m pact weight, add 50% of 
brea ker weight.  

Type DSII Indoor Switchgear Approximate 
Weights-Pounds (Kilograms) 

Stat ionary Structures 

2 1  in. (533 mm) wide breaker structure less breakers: 
66 i n .  ( 1 676 m m )  maxi m u m  depth . . .  1 300 ( 59 1 )  
7 8  i n .  ( 1 98 1  m m )  maximum depth . . .  1 400 (636) 
90 i n .  (2286 m m )  maxi m u m  depth . . .  1 500 (682) 

34 in. (864 mm) wide breaker structure less breakers: 
66 i n .  ( 1 676 m m )  m ax i m u m  depth . . .  1 500 (682) 
78 in. ( 1 981 mm) maximum d e pth . . .  1 600 (727) 
90 i n .  (2286 mm) maxi m u m  depth . . .  1 700 (773) 

21  in.  (533 mm) wide auxil iary structure less breakers: 
66 i n .  ( 1 676 m m )  maximum depth . . .  1 000 (455) 
78 in.  ( 1 98 1  mm) maximum depth . . .  1 1 00 (500) 
90 i n .  (2286 mm) maxi m u m  depth . .  1 200 (545) 

34 in. (864 mm) wide auxil iary structure less breakers: 
66 i n .  ( 1 676 m m )  maxi m u m  d epth . . . 1 1 00 (500) 
78 in.  ( 1 98 1  mm) maxi m u m  depth . . .  1 200 (545) 
90 in.  (2286 mm) maxi m u m  depth . . .  1 300 ( 59 1 )  

1 3  in .  (330 mm) wide Bus Transition structure 700 (318) 
21 in. (533 mm) wide Transformer Tra nsit ion 

structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 000 ( 455) 

Drawout E l em ents 

DSII-308 BreakerCD .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50 (68) 
DSII-508 Breaker(]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 95 (87) 
DSII-608 Breaker(]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 (9 1 )  
DSII-5 1 6  BreakerCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95 (89) 
DSII-61 6 Breaker(]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 (9 1 )  
DSII-620 BreakerG.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 ( 9 1 )  
DSII-632 Breaker(]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 ( 1 36) 
DSII-840 B reaker(]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 ( 1 82)  
DSII-850 BreakerCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 ( 1 82 )  
DS LII-308 BreakerCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 0  (9 1 )  
DS LII-5 1 6  BreakerCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 ( 1 1 8) 
DSLII-620 Breaker(]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 ( 1 48) 
DS LII-FT32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 ( 1 48) 
DS LII-FT40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430 ( 1 95) 
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Appl icat i o n  Data 

32-650 E 
Page 4 1  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Table 90: Typical Dimensions - Inches (Mill imeters) Outdoor 

t 
t 

3.75 

This Area In  The Chimney Is Not Useable When The 
Inner Structure IS A DSII/DSL 

""' Doo'"oo t " w;m" o "·"" <o '"� / (533.4) (530.4) 

Tl[ 34 Width � 33.88 to Bas� ' 
(863.6) (860.6) 

,/ "A" " "A" 38 Width � 37.88 to Base 
+ (965.2) (962.2) 

m f r-
19.25 (489) 

-+- - � L  
Bus llllll!lll!lll! Opening '-----;----

t (95.3) Unit 

Frontn 
Base 
Outdoor 
Swgr. 

� 5.50 
( 1 39.7) 
(Ref) 

Plan View 

\ 
""' 

34.75 

QJ 11 (882.7) , 
Door Swing j 

40.5 �, ( 1 028. 

' l 
0 
7) 

!- • ___..... 

� � 5.50 
( 1 39.7)  
(Ref) 6 . 1 2  

Platform """\ .
( 1 55.4)  

Outdoor '\ t Swgr. Base ��:=1�-::::i-�-�-�-�-t-=:i-L:=:J�t=�==:;��� t 

L 1 1 8.88 l (30 1 9.6)  

I 
1 .oo-.l � I I I 

(25.4) I I I 
I I I 

5.56 __. 1*-- 34.75 - I � 5 . 1 8  
( 1 4 1 .2) I (882.7) I I ( 1 3 1 .6) 

I Door Width I I 
6.80 --+ 1- 3 1 .90 � I 

( 1 72.7) I (810.3)  I I 
I Opening I I 

08.06 Width I I 

l 1 9 .25....-
(489)• 

,......_ 

-

-

5.50 � 
( 1 39.7) 

V"- Busduct Entrance 
When Requ i red 

I.- 1 .75 
(44.5) 

1-- 1 .38 
(35. 1 )  

1 04.0 (Rear Door) 
(264 1 .  

1 00.94 

0 
6) 

744.7) 
1 

(2 0 
H 

: �  I I (2563.9) vera I I  I I I 
eight I I I 

I I I 
Lifting � -I- 42.62 ----+� 6 . 1I.4 ) Outdoor Base Angle I ( 1 082.5) I I 
Shown 1 Aisle Width I I 

� I I f 0.75 ( 1 9 . 1 )  Dia. 

� 4.00 ( 1 0 1 .6) t 2.81 ( 7 1 .4) � 1:= 1 1 6 . 1 2  (2949.4) ( Base) --:1 f � 1 2 4. 1 2  ( 3 1 52.6) (Overa l l  Depth With Mounting Angles):..j 
Right-Hand End View 

Mountmg Angle 
( Inverted Lifting Angles) 

February 1 997 

Note: * Denotes rear of 
base and frame. 

I * *�r-1 
1 .50 

* Standard (38 . 1 )  
Unit Widths From Table 9A or  9B  

Front View 

Weights of Outdoor Structures 
Stationary Structures(3; 

-- ---- ---· 

End trims (one set per l ineup)  ---· 

21 in .  wide breaker section 

Weight - lbs (kg)  
···---

1 500 (682) 

2600 ( 1 1 82 )  

3 4  in . wide breaker section 2700 ( 1 22 7 )  

2 1  in .  wide aux .  section 2300 ( 1 045) ---. --- --
34 i n .  wide auxi l iary section 2400 ( 1 09 1 )  

---- ---· --- · ---

38 i n .  wide uti l ity section 2700 ( 1 227)  

50 i n .  wide ut i l ity sect_io_n __ _ 
21 i n .  bus transition section 
Transformer throat 

(j) Rear doors a re standard . 

3200 ( 1 4 5 5 )  

2500 ( 1 1 36)  
--- ·---

1 50 (68) 

� Enclosures equ ipped with h inged door on each 
end of ais le. 

(3c Weight of structure is less breakers. 

Dimensions for Estimating Purposes Only. 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Outgoing Low-Voltage Switchgear Section 

Typical Specification 

General-Type DSII i ndoor (outdoor) low­
voltage meta l-enclosed switchgear  s h a l l  
consist o f  a stat i o n a ry structu re asse m bly 
and one o r  m ore remova ble " De-ion "  a i r  
c i rcuit  breaker u n its fitted with d isco n n ect­
i n g  devices a n d  other n ecessary e q u i pment. 
The switchgear s h a l l  be su itable for 600 
Volts maxi m u m  service a n d  s h a l l  withsta n d  
a 2200 Vac d ie l ectric test i n  accordance with 
ANSI sta ndards.  It s h a l l  be designed,  
m a n ufactured and tested in accordance 
with the l atest sta ndards of I E E E ,  N E MA, 
ANSI ,  and UL.  

Stationary Structure-Each steel u n it 
fo r m i n g  part of the stat i o n a ry asse mbly 
s h a l l  be a self-co ntained hous ing having 
o n e  o r  m ore i nd iv idua l  breaker o r  i nstru­
ment compartments and a rear compart­
ment for the bare buses a n d  outgoing cable  
con nections.  

Jack ing s lots sha l l  be provided fo r ease of 
l i ft i n g  i n  equ ipment rooms for the pu rpose 
of removi ng s h i pp i n g  skids and the addit ion 
o r  remova l of equ ipment ro l le rs. 

A r igid i ntegra l  steel base s h a l l  be provided 
for each sect ion which w i l l  a l l ow m ovement 
of s h i pp i n g  g roups d i rectly o n  ro l l e rs 
without a sepa rate skid.  

Ba rriers shal l  be provided which isol ate the 
cable compa rtment from the h orizontal  a n d  
vertical  bus com pa rtments. 

Each c i rc u it breaker com partment s h a l l  be 
e q u i pped with pr imary and seco ndary 
contacts, d raw-out exte nsion rai ls ,  stat ion­
a ry l everi n g  mech a n ism parts a n d  req u i red 
i n strument cu rrent tra nsformers. A formed 
steel door equ i pped with an emergency trip 
button ,  a n d  supported o n  concealed h i nges 
with re mova ble p i ns s h a l l  be provided for 
each c i rcuit  breaker compartment. 

The top of the u n it s h a l l  be enclosed with 
removable steel s heets which i nc lude 
necessa ry hooded venti lation o pe n i ngs.  A 
sepa rate removable roof s h eet s h a l l  be 
provided for d ri l l i n g  of control condu it 
h u bs. A metal wi reway with remova ble 
covers s h a l l  be provided for s h i p p i ng-spl it  
wir ing.  P u l l -apart type te r m i n a l  b l ocks s h a l l  
a l s o  b e  provided for ra p i d ,  erro r-free, 
s h i pping spl it  asse m b ly. 

The structure s h a l l  be so designed that 
fut u re addit ions may rea d i ly be made at any 
time. The steel struct u re s h a l l  be t horou g h l y  
c l e a n e d  a n d  phosphatized pr ior  t o  t h e  
app l icatio n  of the l i g ht g ray ANSI  No.  6 1  
fi n is h .  

A wh ite, l a m i n ated, p lastic e n g raved c i rc u it 
designatio n  nameplate s h a l l  be provided o n  
each c i rcuit  breaker door. 

Buses and Connections-Each c i rcuit  s h a l l  
i ncl ude the necessary three-phase bus a n d  
c o n n ectio n s  between t h e  bus a n d  one set of 
c ircuit breaker studs. NEMA 2-hole cable l ugs 
attached to s i lver-plated copper extensions 
for the outgoing cables shal l  be provided on 
the other set of c i rcuit breaker studs. This 
system shal l  be designed such that ful l  short 
c ircuit withstand ratings through 65 kA a re 
retai ned without the need for lashing of 
power cables. The buses and connections 
shall  consist of high-conductivity (si lver-plated) 
(tin-plated) copper bar mou nted on heavy­
d uty supports, a n d  having bolted joi nts. A l l  
bolted joi nts sha l l  uti l ize Bel levi l l e  type 
spr ing washers to m a i nta i n  maxi m u m  joint  
i n teg rity through conti n u o u s  thermal  
cyc l i n g .  The bus system sha l l  be s u itable for 
app l icat ions on power systems req u i r i n g  a 
( 1 00 )  ( 200) kA short c i rcuit  withsta nd rat ing 
without u pstream cu rrent l i m it ing  fuses. 
S h i ppi n g  breaks and provisions for future 
bus exte nsions s h a l l  have s i lver-plated 
bo lted c o n n ections.  

Term i n a l  b locks with i ntegra l-type barr iers 
s h a l l  be provided for seco ndary circu its. 
The ter m i n a l  b l ocks s h a l l  be front access i b l e  
t h r o u g h  a remova b l e  tray a bove e a c h  c i rc u it 
breaker. 

A l l  control wiring s h a l l  be securely fastened 
to the switchgear  asse m bly without the use 
of ad hesive wire a n chors. A ded icated 
wiring path sha l l  be provided for purchaser's 
i nsta l led control wir ing .  Nonad hesive 
anch ors s h a l l  also be provided for 
p u rc haser's i nsta l led wiri n g .  

Disconnecting Devices-T h e  statio n a ry part 
of the pr imary discon n ect i n g  devices fo r 
each c i rcuit  breaker s h a l l  consist of a set of 
co ntacts exte n d i n g  through a g lass 
polyester i nsu lati ng base.  Buses a n d  
outg o i n g  c a b l e  te r m i n a l s  s h a l l  be d i rectly 
c o n nected to t h e m .  The co rrespo n d i n g  
moving contacts s h a l l  consist o f  a set of 
co ntact f ingers su itably spaced on the 
c i rcuit  breaker studs.  In the " co n nected" 
posit ion,  these co ntacts s h a l l  form a 
cu rrent-ca rry ing br idge.  The assem bly s h a l l  
provide a m u ltitude o f  s i lve r-to-s i lver h i g h ­
pressu re p o i n t  contacts. H i g h  u n iform 
press u re o n  each finger s h a l l  be m a i ntained 
by s pri n gs .  The e nt i re asse m b l y  shal l  be ful l  
f loating and shal l  provide a m pl e  flexi b i l ity 
between the statio n a ry a n d  m ovi ng 
e lements. Contact engagement shal l  be 
m a i nta i ned o n l y  in the "connected" 
positon .  

T h e  seco ndary discon n ect i n g  devices s h a l l  
consist o f  f loating fingers mou nted o n  the 
remova ble u n it a n d  engagi ng contacts 
l ocated at the rear of the compartment. The 

seco ndary d iscon necti n g  devices s h a l l  be 
s i lver-pl ated to i ns u re perma nence of 
contact. Contact engagement s h a l l  be 
m a i nta ined in the "con nected" and "test" 
posit ions.  

Removable Element-The remova ble 
e l e ment shal l  consist of a type DSII De- i o n  
a i r  c i rcuit  breaker equ i pped w i t h  t h e  
n ecessary d iscon necti n g  contacts, whee ls, 
and i n ter locks for d raw-out app l icati o n .  The 
removab l e  e lement s h a l l  h ave fo u r-posit ion 
featu res a nd s h a l l  permit closing the 
com partment door with the breaker in the 
"con nected,"  "test, " " d isco n n ected,"  a n d  
" re m ove" positions .  

Air Circuit Breakers-The a ir  c i rcu it breaker 
s h a l l  be Type DSII (DSLII) operat ing on the 
De-ion a rc i nterruption pr inc ip le .  These 
brea kers s h a l l  i ncorporate specia l l y  
designed c i rc u it- interrupt ing devices w h i c h  
provide h i g h  i nterru pt ing effic iency a n d  
m i n i m ize the formati o n  o f  a rc f lame a n d  
gases. 

The air c i rcuit  brea kers s h a l l  h ave s i lver­
t u ngsten butt type contacts which operate 
u nder h i g h  pressure. The arc ing co ntacts 
s h a l l  be a rc-resisti n g  s i lver-t u n gste n .  The 
breaker s h a l l  be equ i pped with " De- ion"  a rc 
c h utes which effectively e nc lose the a rc i ng 
contacts a n d  confine the a rc to reduce the 
d istu rbance ca used by s hort-ci rcuit  
i nterrupt ion .  Each breaker s h a l l  be e q u i pped 
with a posit ion i nd i cator, mecha n ic a l ly 
connected to the c i rcuit  breaker mecha n i s m .  

I nc lude when DSLII brea kers specified 
above: C i rcuit  brea kers s h a l l  i nc l u d e  cu rrent 
l i m iters, i ntegra l ly or separately mou nted, 
coord i n ated with the breaker tr ip device so 
as to avoid u n necessary blowing of the 
c u rrent l i m iters. B reaker s h a l l  i nc l u d e  an 
anti s i n g l e  phase device that w i l l  trip the 
breaker in the event of a blown l i m iter, 
i ndicate from the front of the breaker which 
l i m iter is  b lown,  a n d  p revent the breaker 
from bei n g  rec l osed o n  a s i n g l e  phase 
condit ion due to missing o r  b l own l i m iters. 

[Specifier note: I ncl ude only the tr ipping 
funct ions below n ecessary for  the specific 
app l icat ion .  Requ i re m e nts for m a i n s, t ies, 
and feeders may be diffe rent.]  

Each breaker s h a l l  be equ i pped with a 
m icroprocessor-based, true R M S  sens ing 
tr ip device. The adjustme nts sha l l  be l o n g  
d e l a y  picku p between 5 0 %  a n d  1 00% of the 
tr ip rat ing,  l o n g  t ime de lay between 4 and 
36 seconds at 6 ti mes tr ip rat ing ,  short 
delay pickup between 2 a n d  1 0  t imes tr ip 
rati ng,  short t ime delay between 0 . 1 8  a n d  
0 . 5  seconds a t  2 . 5  t i m e s  short d e l a y  pickup,  
i nsta ntaneous pickup between 2 and 1 2  
t imes tr ip rati n g ,  g ro u n d  fa u lt p ickup 
a pproxi mately 20% of tr i p rat i n g  and 

February 1 997 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



ground fa u l t  t ime between 0 .22  a n d  0.5 
seconds. 

It s h a l l  be possi b l e  to test and verify the 
time and cu rrent c h a racteristics and tr ip 
c i rcuit  by means of a portable p l ug- in test 
device. 

Both e lectrica l ly operated and m a n u a l ly 
ope rated breakers s h a l l  have stored ene rgy 
operating mecha nisms. Only one stroke of 
the operating h a n d l e  s h a l l  be necessa ry to 
c h a rge the stored energy spri n g  when 
ope rati ng the manua l  breaker. The release 
of the energy to c lose the breaker m a n u a l ly 
s h a l l  be by means of a mechan ica l  
push button which i n s u res positive control 
of the c losing operatio n .  E lectrical  cl ose 
s h a l l  be i n itiated by means of a release 
solenoid.  

Single Line Diagram and Elevation 

3 PST 6 
Switch 

Cu rrent 
Limiting 

Fuses 

D 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Seismic 
The switchgear  asse m bly and c i rcuit  
brea kers shal l  be suitable for a n d  certified 
to meet a l l  app l icab le  seismic req u i rements 
of ( U BC) (The Ca l ifo r n i a  B u i l d i ng Code) for 
zone 4 a ppl icat ion.  G u ide l i nes for the 
i n sta l lat ion consistent with these req u i re­
m ents s h a l l  be provided by the switchgear 
man ufact u rer  a n d  be based upon testing of 
representative equ ipment. The test re­
sponse spectrum s h a l l  be based upon a 5% 
m i n i m u m  d a m ping factor, ( I nsert the 
fo l lowi ng for U BC :  a peak of 0.75g, a n d  a 
ZPA of 0.38g ) ,  ( I nsert the fol lowing for CBC:  
a peak of 1 .8g, a n d  a ZPA of 0 .45g ) .  The 
tests s h a l l  f u l ly e nvelope t h is respo nse 
spectrum for a l l  equ ipm ent natural  frequen­
cies u p  to at l east 35 Hz.  

Factory Assembly and Tests 
The switchgear s h a l l  be completely 
asse m bled, wired, adjusted and tested at 
the factory. After asse m bly, the complete 
switchgear s h a l l  be tested for operation 
under s i m u l ated service conditions to 
assure the accu racy of the wiring a n d  the 
funct i o n i ng of the eq ui pment. 

The m a i n  c i rcu its s h a l l  be g iven a d ie lectric 
test of 2200 Volts for one m i n ute between 
l ive parts and ground a n d  between oppos ite 
po larit ies. The wir ing a n d  control c i rcu its 
s h a l l  be g iven a d ie l ectric test of 1 500 vo lts 
for one m i n ute or 1 800 volts for one second, 
between l ive parts a n d  ground.  

Note: Arrangement sketch a n d  s i n g l e  l i n e 
d iagram s i m ilar  to sam ples shown s h o u l d  
acco m pa n y  t h e  written specificat ion.  

DSII-608 
800-Amp Frame 

PT :) Manual  Operated, 
Amp Trip 

y 

:) 
DSII-608 

800-Amp Frame 
Manual  Operated, 

> Amp Trip 
DSII-632 y 3200-Amp Frame 

Manual Operated, 
Amp Trip t) DSII-61 6  

1600-Amp Frame 
Manual Operated, -], Amp Trip 

y 
DSII-608 1' 800-Amp Frame 

Manual Operated, ) t) DSII-616 
Amp Trip t 1 600-Amp Frame 

Manual  Operated, T "' Amp Trip 
y 

A A 

Instrument Feeder 

f- f-- 8 8 

D Feeder 

2500 kVA 
Main Sil icone 

13,800 ,\ 
High Voltage 
480Y/277 c 
Low Voltage 

3PST Switch 65'C Rise Ill Feeder 
Current Limiting 5.75% Impedance 

Fuses, Clamp 3 $-60 Hz 

Terminals Standard 
Accessories 

- - c D 

Feeder Feeder 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 
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Type DSII low-Voltage Switchgear 

Modern desig n Type DSII Meta l -Enc losed 
Low-Vo ltage Switchgear and C i rcuit  
B rea kers p rovide: 

• 1 00% rated, ful ly selective p rotect ion.  
• I ntegral microprocessor-based breaker 

tr ipping systems.  
• Two-step sto red-energy b reaker c losing.  
• 1 00 kA short c i rcuit  bra c i n g  sta ndard.  
• Opti o n a l  200 kA short c i rc u it brac i n g ,  

without preceeding current l i m it ing fuses. 
• Sta ndard metal barr iers isolate ca b l e  a n d  

bus com partme nts. 

and many othe r  features for coord i n ated, 
safe, conven ient. trouble-free and econ o m i ­
ca l control a n d  protection o f  l ow-voltage 
d istribut ion systems. 

Maximum Ratings 
600 Volts ac 
5000 Am peres cont inuous 
200,000 A m pe res s h o rt c i rcuit  capacity 

Features 

Standard Finish-L ight  g ray (ANSI N o .  6 1 )  
us ing  m odern e l ectrodeposit ion ( E -Coat) 
system. 

Four Position Drawout-B rea kers can be i n  
connected, test. d iscon n ected o r  rem oved 
positi o n  with compartment doors c l osed. 

Plug-in Terminal Blocks-At each s h i pping 
sp l it, the contro l  c o n n ections a re made with 
p lug- in  termina l  b l ocks rated 600 Volts, 
40 Am peres a n d  accept a wire range of 
#22 to #8 . The termi n a l  b l ocks i nterlock 
mech a n ic a l l y  without removing the l i n e  or 
load c o n n ections.  This  method of mak ing 
the s h i pp i n g  sp l it control connectio n s  
i nc reases the speed o f  i nsta l l at ion a n d  
reduces t h e  potent ia l  o f  i n co rrect c o n n ec­
t ions.  

Integral Base-Rugged fo rmed base 
s u itable for ro l l i ng .  I nc l u des s lots fo r jacking 
and h a n d l i n g .  

Front Terminal Block Tray-U n itized wir ing 
system uti l izes p u l l-out trays a bove each 
b reaker com partment for ter m i n a l  b locks 
and control fuses. 

Removable Doors-Each breaker door is  
mou nted with h i nge p i ns.  Removal  of the 
door is  eas i ly  acco m pl ished by just l ifti n g  
the h i nge p i n .  T h i s  a l lows easy access t o  
the breaker a n d  com partment for i n s pection 
a n d  m a i ntena nce. 

Current Transformers fo r meter ing  a n d  
i nstru m e ntatio n  a re mou nted i n  the b reaker 
compartments and a re fro nt accessib le .  

Short Circuiting Terminal Blocks-One 
provided for each set of i n stru mentatio n  o r  
relayi n g  app l ication c u rrent transfo rmers. 

Standard Silver-Plated Copper Bus­
(Ti n-p lated copper bus ava i l ab le ) .  

Lug Pad-The l u gs a re l ocated o n  the  
breaker r u n-backs at a 45°  a ng l e  to  reduce 
the bending of the cable when mak ing the 
connections, thus red uc ing i n stal l at ion a n d  
m a i nte n a nce t i m e .  

Cable Lashing-Cable l a s h i n g  is  n o t  requ i red 
o n  DSII Switchgear Assembl ies for breakers 
rated above 2000 Amps. 

For breakers rated 2000 Amps and below 
using mec h a n ical  pressure type lugs, no 
cable lashing is req u i red if the lug is a 
m i n i m u m  500 MCM in size, has N EMA 2-hole 
mounting uti l iz ing two '12 i nch hex d rive cable 
holding screws torqued to 500 i nc h  pounds 
and a m i n i m u m  of two cables per phase a re 
used. 

For breakers rated 2000 Amps and below 
using compression crimp type lugs, n o  cable 
lashing is required if the lug has N E MA 2-hole 
mounting, is cr imped at least two times with 
a hydra u l ic cr imper using a m i n i m u m  of 1 2  
tons o f  compression a n d  a m i n i m u m  o f  two 
cables per phase a re used. 

The above was determined by tests approved 
by U L. If the customer uses other type l ugs or 

i nsta l lation methods, cable lashing i s  
req u i red. F o r  these i n stances, cable lashing 
i nstructions are given i n  I .  B .  32-695 which is 
suppl ied with each Assem bly. 

Glass Reinforced Polyester and UltramidCD 
Stand-Off Insulation System-Type DSII 
Switchgear provides an i n d ustry leadi n g  
des i g n  f o r  short c i rcuit  withsta nd l evels 
through 200 kA. without the n eed fo r 
preceed i n g  cu rrent l i m it i n g  devices. G l a ss 
rei nforced polyester has been used o n  both 
low- and mediu m-voltage switchgear  for 
decades. By com b i n i n g  t h i s  i n d u stry proven 
mate r ia l  with U ltra m i d  i ns u l at ion,  a tota l 
system prov i d i n g  except iona l  mech a n ica l  
a n d  d i e lectric withsta nd stren gth,  a s  wel l  a s  
h i g h  res ista n ce t o  heat, f lame,  a n d  mo is­
tu re, is  produced. S u bsta ntia l  test ing to 
demonstrate acce lerated effects of heat i n g  
a n d  cool i n g  o n  the mechan ica l a n d  
d ie lectric propert ies of t h i s  system prove it  
to provide s u per ior  performance fo r 
decades of troubl e-free operatio n .  

Optional Conductor Insulation Covering­
For app l ications req u i r ing a d d iti o n a l  bus 
protect i o n  in  h a rs h  envi ro n me nts, Type 
DSII Switchgear is  desig ned for the addit ion 
of opti o n a l  cond uctor i n s u lat ion coveri n g ,  
i n  addit ion t o  provid ing f u l l  U L  a i r  c learance 
without i n su l at ion .  Th is  n o n - PVC mate r ia l  is  
app l ied dur ing the assembly of the bus and 
covers a l l  vert ica l  a n d  h orizontal phase bus 
bars.  Removable n o n-PVC boots provide 
access to bus joi nts for i nspect ion a n d  
m a i nte na nce p u rposes. 

Closing Spring Automatic Discharge­
Mechanica l  i nter locking a utomatica l l y  
d ischarges the c l o s i n g  s p r i n g s  when t h e  
breaker is  removed from its compartment.  

Breaker Inspection-When withdrawn o n  
the ra i l s, breaker is  compl etely accessi b l e  
f o r  v i s u a l  i nspect ion;  t i l t ing is  not neces­
sary. The ra i l s  a re perma nent p a rts of every 
breaker compartment. 

Key Interlock-B reaker ca n be stored i n  
compartment, a n d  completely removed for 
m a i ntenance or for use as a spare without 
d i sturb ing the i nterlock.  No mod ificatio n  of 
the b reaker req u i red. This  mecha n is m  h o l ds 
the breaker mech a n ic a l l y  tr i p-free to 
prevent e lectrica l or m a n u a l  c los ing .  

Mechanical Interlock-Ava i l a b le between 
adjacent b reakers, 2000A a n d  below, i n  the 
same structure. 

Conformity to Standards-Type DSII 
Switchgear  conforms to the fol lowi n g  
sta n da rds:  N E M A  S G 3  a n d  S G 5 ;  A N S I  
C37.20. 1 ,  C37 . 5 1 ,  a n d  U L  Sta nd a rd 1 558. 

CD A product of BAS F .  

September 1 995 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Outer door with q u ick-open i n g  l atches 
c loses compartment completely with 
breaker con nected o r  disco n n ected. 
F u l l-s ized metal s h ield on breaker face 
protects operator from l ive parts w h i l e  
operati ng,  racking o r  checking tr ip u n it 
setti ngs.  Double i nterlocked device 

Metal-Clad Safety Features 

C1) 3-Phase Current Transformers 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

prevents racking unt i l  contacts a re 
open; contacts can't be closed u nt i l  
racking is complete. Iso lated cable  
entrance a n d  bus compartments a re 
provided as stan da rd; removable metal 
barr iers g ive access to bus compart­
ment for i nspect ion o r  clea n i ng .  

Wiring 
Control circuit terminal blocks are mou nted 
as standard in pull-out trays located above 
each circuit breaker. The termina l  blocks a re 
rated 600 Volts, 40 Amperes. Circuit-to-circuit 
spaci ng is slightly g reater than 3/s" for easy 
wire i nsta l lation .  Extruded loops punched i n  
side sheets o f  t h e  termina l  block tray a l low 
securing of customer control wiring without 
the use of adhesive wire anchors. 

For a p p l icatio n s  i nvolving excessive wiri ng,  
o r  n onsta n d a rd ter m i n a l  b l ocks, termi nal 
blocks a re mou nted o n  the rear fra m e  with 
the powe r cables where they a re rea d i ly 
accessi b le for c ustomer's c o n n ections a n d  
i nspection .  
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

Buses and Connections 
Vertical  and cross bus rat ings in  Type DSIT Switchgear  a re 2000, 
3200, 4000 and 5000 Amperes. Al l  rati ngs a re based on a U L a n d  
ANSI  sta ndard tem peratu re rise o f  65°C a bove a m axi m u m  a m bient 
air tempe ratu re 40°C. 

Bolted, si lver-plated copper m a i n  buses a re sta ndard.  All bus joi nts 
a re secu red with Bel levi l le-type spr ing washers for maxi m u m  joint 
i nteg rity. 

Optional  copper m a i n  buses with t in-plated, bolted joi nts a re 
ava i l a b l e .  

B u s  a n d  Cable Compartment with Barriers Removed 

The rear port ion of the switchgear  assembly houses the m a i n  bus, 
con nections, a n d  pr imary te rmi nals .  

A ground bus is furnished the fu l l  length of the switchgear  
asse m bly a n d  is  fitted with  te rmina ls  for  p u rchaser 's  con nections.  

Sta ndard rear covers with captive h a rdware a re the bolt-on type. 
They a re spl i t  i nto two horizontal sections to fac i l itate h a n d l i ng 
d u ring removal and i nsta l latio n .  Optional  rear doors a re a lso 
ava i l a ble.  

Cable Connection Compartment with Barriers in Place 
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Type DSll Metal-Enclosed Low-Voltage Switchgear 

Table 1 :  Metering Type Current Transformers for Mounting in Circuit Breaker Compartments 

For Breaker Type __ ANSI  M e�Accur�CiassificatiClll_ _ _  
DSII-308, DSII-608 DSII- 5 1 6, DSII-6 1 6  DSII-620 DSII-632 DSII-840, DSII-850 
DSII-508, DSLII-308 DSLII- 5 1 6  DSLII-620 DSLII-632 DS LII-840 Ratio 8-0 . 1  B-0.2 -1 ·-- - ---- -- ---·--;

0
-��-

�
;�----- ·-i-:�-- -:-

300/5 0.6 0.6 
400/5 0.6 0.6 
600/5 0.6 0.6 

- -- --------+---------�------------ --------- __ __  800/5 0.3 0 .3  

1 1 2 00/5 0.3 0.3 
1 500/5 0 .3  0.3 
1 600/5 0.3 0 .3  t 2000/5 0.3 0.3 

2500/5 0 .3  0.3 
---'---------- �----- _ _ 30

_
0
_
0/

_
5 0.3 0 .3  1 4000/5 0 .3  0.3 

' 5000/5 0.3 0 .3  

Cu rrent transformers with meter accu racy c lass ificat ions at h ig h e r  b u rdens a n d/or su itable for relaying a re a lso ava i lab le .  They 
wi l l  be mou nted i n  the rear cable con nection compartment. 

Voltage Transformers 
Voltage transformers a re rated 10 kV B I L  
a n d  a re protected b y  both pr imary a n d  
secondary fuses. T h e  pr imary fuses a re 
cu rrent l i mit ing type.  

Control Power Transformers 
Control transformers a re provi ded when 
req u i red for a c  control  of c i rcuit  breakers, 
space h eaters, and/or tra nsformer fans.  Like 
potentia l  tra nsformers, they a re protected 
by cu rrent l i m it ing pr imary fuses. Non­
cu rrent l i m it ing fuses a re used o n  the 
secondary s ide to protect branch c i rc u its. 

Switchgear Accessories 
Standard accessories furnished with each 
Type DSll switc h g e a r  assembly inc l ude:  

• One breaker levering c ra n k. 
• Insulating covers or " boots" are furnished 

on l ive m a i n  stat ionary d isconnecting 
contacts in compartme nts equ i pped for 
fut u re breakers. 

Miscellaneous 
For feeder circuit instrumentation,  2% 
accu racy a m meters a n d  a m meter switch es 
can be m o u nted on the termina l  b lock tray 
between the breaker compartment doors. 
The a m meters and switches a re i m medi­
ately associated with  defin ite breaker 
c i rcu its. Oth e r  devices, such a s  control 
pushbuttons, breaker control switches, 
ind icati ng l ig hts, and test switches can be 
mou nted on these panels,  wit h i n  space 
l i m itations. 

September 1 995 

Breaker Control Switch, Ammeter and Switch 

I nterference i nterlocks a re suppl ied on 
brea kers a n d  in compartme nts where the 
co m p a rtments a re o f  t h e  s a m e  physica l s ize 
to assure an i ncorrect breaker cannot be 
inserted. 

Standard wire i s  Type SIS insu lated, 
stranded copper, extra flex ib le  No. 1 4  AWG 
m i n i m u m .  

Optional Accessories 
• Trave l i n g  type c i rcuit  breaker l ifter, rai l­

m o u nted o n  top of switchgear .  
• Floor  running portable c i rcuit  breaker Portable Test Kit 

transfer truck with m a n u a l  l ifti n g  
mechanism.  Requ ires a pprox i m ate 
60" deep front a is le  space. 

• Test cabi net for e lectrica l ly operated 
brea kers, with pushbuttons, control cable  
and receptacle,  for  separate m o u nt ing.  

• Portable  test kit for  test ing a n d  verifica­
tion of tr ip un its.  Ut i l izes sta ndard 
1 20-Volt, 1 5-Am pe re, si ngle-phase, 60 Hz 
supply, avai l ab le from any o ut let.  
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

O utdoor N E MA 3R switch gear consists 
of sta n d a rd Type DSII i ndoor struc­
t u res asse m bled in a heavy gauge 
o utdoor enc losure with a generous 
inte r n a l  "wa l k- i n "  front operati ng a is le  
exte n d i n g  through a l l  u n its of  the 
assembly. Access doors with  provi­
s ions for padl ocki n g  a re provided at 
each end of the a is le .  Commerc i a l  
g rade p a n i c  h a rdwa re is provided o n  
t h e  i nterior o f  each a i s l e  door to 
permit o pe n i n g  even if the exter ior  is  
padlocked. 

Sta nd a rd features a lso i nc l ude: 

• Padlockable h i nged rear doors with 
wind stops for access to cab le  a nd 
bus compartments. 

Outdoor Aisle Type Switchgear Enclosure 

• Fi ltered venti lati o n  openings .  Fi lters 
a re removable from the exter ior. 

• Trave l i n g  type breaker l ifter .  
• A space h eater rated 95 Watts at 1 25 

Volts i n  the cable  compartment, bus 
compartment a nd bottom breaker 
compartment of each vertica l structure 
and a space h eater rated 250 Watts at 
1 2 5  Volts in each a u x i l i a ry sectio n .  

• Lig hti n g  a n d  G FCI p rotected 
conven ience receptacles in a is le .  

• R i g id base structure; n o  c h a n n e l s  
req u i red. 

• Wa l k- i n  a is le  with i n  s h i p p i n g  group 
s h ipped completely asse m bled.  

• Antisk id a is le  f loor strips.  

The sta n d a rd fi n i s h  is  ANSI  No.  6 1  i nside 
and o utside. A corrosion-resistant coat ing 
i s  provided o n  the u nderside a n d  base. 

Bus Runs 
For con nect ing sources and l oads to 
switchgear  asse m b l ies, l ow-vo ltage b u s  
runs  i n  rati ngs from 8 0 0  Am peres to 5000 
A m pe res a re ava i l a b l e .  These b uses ca n 
a lso be used for bus t ie  c i rcu its between 
sepa rate low-voltage switchgear  assem­
b l i es .  Type DSII assem b l i es accom modate 
both Pow-R-Way busway and meta l 
enc losed n o n -seg regated phase b u s  d u cts. 

Non-seg regated bus desig n  and construc­
tion fol l ow ANSI C37.23 Sta n d a rds,  with 
bare a l u m i n u m  o r  copper cond uctors with 
si lver-plated bo lted jo i nts and g lass 
polyester su pports. Momenta ry rati ngs 
( m i n i m u m  50,000 Amperes) a re as req u i red. 
Stan d a rd f in ish  co lor  is ANSI No. 61 l ig ht 
g ray i ndoor a n d  outdoor. 

Pow-R-Way Busway is tota l ly enclosed, non­
ventilated a nd meets the latest appl icable 
standards of N E MA B U . 1  and UL 857. 

Seismic Applications 

Type DSII Asse m b l i es h ave u ndergone a n  
exten sive seismic q u a l if ication progra m .  
Representative D S II  asse m bl ies were 
placed on a tr iaxia l  se ismic ta b l e  a n d  teste d .  
The test p rogram uti l ized ANSI  sta n d a rd 
C37 . 8 1 ,  the U n ifor m  B ui l d i n g  Code ( U BC),  
and the Ca l ifo rn ia  B u i l d i n g  Code (CBC) as a 
basis fo r the test program.  Altho u g h  C37 . 8 1  
is  specifica l ly  u s e d  fo r the q u a l if ication of 
asse m b l i es for Class 1 E app l ications, there 
a re m a n y  e l e ments of t h i s  sta n d a rd 
a p p l icable  to the q u a l ificatio n  of com m e r­
c ia l  g rade switchgear. 

The req u i red response spectrum developed 
for the test covered a freq u ency ra nge 
through 35 Hz a n d  was based upon a 5% 
d a m p i n g  factor. The act u a l  test response 
spectrum e nveloped the UBC Zon e  4, as 
wel l  as the m ore stri ngent CBC Zone 4 
levels of a 0.45g ZPA a n d  1 .8g peak, with 
m a rg i n .  

A m utual  respon s i b i l ity between the 
m a n ufacturer, system des i g n e r, a n d  
i n sta l ler  is  n ecessary to p rovide a n  i n sta l la­
t ion consistent with the req u i re m e nts of the 
U B C  and CBC.  I nsta l lat ion and a ppl icat i o n  
g u i d e l i n es, based upon the a ctua l  test 
resu lts, a re provided with each submittal  
req u ir i n g  compl ia nce with these sta n d a rds.  
Assembly mod ificat ions a re a lso provided. 

September 1995 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



DSII Circuit Breakers Mixed With DSLII 

Due to the eig ht- inch addit io n a l  depth of 
DSLII c i rcuit  breakers over DSII bre a kers, 
they can not be m ixed wit h i n  the same 
sect ion .  The o n ly excepti o n  i s  the a b i l ity to 
m i x  
DSII-632 breakers with DSLII breakers. I n  
t h i s  app l ication, the DSII-632 "s its" e i g ht 
i n ch es further from the front of the enclo­
s u re t h a n  the DSLII breaker. If other 
combi nations are necessa ry, a 1 3- inch 
tra nsiti o n  between the sectio n s  conta i n i ng 
the DSII a nd DSLII breakers is req u ired. 

5000A Circuit Breaker Applications 

For c ircuit  breaker appl icat ions d e m a n d i n g  
conti n u o u s  rat ings between 4000 a n d  5000 
Am peres, the DSII-850 package is  ava i lab le .  
The a p p l icatio n  consists of a switchgear  
mou nted fan package a n d  a DSII-850 c i rc u it 
breaker, a n d  is U L  approved . 

The DSII-850 has a self-cooled conti n uous 
rat ing of 4000 Am peres. It is  equ ipped with 
5000 Ampere sensors, a Digitrip RMS trip 
u n it, and a 5000 Am pere rat ing p l u g .  

T h e  associated switchgear system consists 
of 3 fans mou nted to a d raw-out tray 
assem bly and a c u rrent relay to switch the 
fans on o r  off when the load exceeds or 
d rops below 4000 Am peres. Two tem pera­
t u re activated contacts a re also provided­
the fi rst contact provides an a l a rm a n d  the 
seco nd a tr ip if excessive temperatu res a re 
sensed. 
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Type DSII Circuit Breakers 

Type DSII Switchgear Assem b l ies uti l ize 
Westi ng h o use Type DSII d raw-out a i r  
power c i rc u it brea kers exc lus ively. These 
c i rcuit  b reakers provide:  

Protection During Levering Operation­
When levering the breaker between the 
c o n n ected, test and d i scon nected posit ions,  
the o perator is p rotected by a steel barr ier 
(facepl ate) from co ntact with l ive parts. 

Two-Step Stored Energy Closing Mecha­
nism-Spr ing charging ( 1 )  a n d  spring 
re lease to c l ose breaker (2)  a re i ndependent 
operations, a n d  a lways g ive positive control 
of the i nsta nt of c losing.  

Motor Operated Stored-Energy Closing 
Mechanisms a re suppl ied on e l ectrica l ly 
operated breakers. Sta n da rd control 
vo ltages a re 48, 125 a n d  250 de, a n d  1 20 
a n d  240 ac.  

Remote Closing and Tripping can be 
accompl ished with m a n u a l l y  operated 
brea kers by charg ing  the c los ing mecha­
n ism m a n u a l ly, then c losing and tr ipping it  
remotely through e l ectric spr ing re l ease a n d  
s h u nt t r i p  coi ls ;  ava i l a b l e  a s  option a l  
attac h me nts. 

Digitrip RMS Integral Microprocessor-Based 
Breaker Overcurrent Trip Systems­
Provides maxi m u m  re l i a b i l ity, true R M S  
se ns ing as sta ndard,  exce l l ent repeata b i l ity, 
a n d  req u i res m i n i m u m  m a i ntenance.  N o  
exte rna l  control so u rce is  req u i red.  

Change in Trip Rating-The overcurre nt tr ip 
pickup range i s  esta b l ish ed by a combina­
t ion of tr ip u n it rat i n g  p lugs a nd the rat i ng 
of the cu rrent sensors on the breaker. 

Interphase Barriers o n  breake rs provide 
maxi m u m  i ns u lation secu rity. The ba rriers 
a re easi ly removab l e  for breaker i n spect ion .  

Provision for Padlocking-Al l  brea kers 
i nc l u d e  provis ion for padlocki ng open to 
prevent e lectrica l o r  m a n u a l  c los ing .  This  
padl ocki ng a lso secu res the breaker in  the 
connected, test o r  disco n n ected posit ion by 
preve nt ing l everi n g .  

Ease of  Inspection and Maintenance-Type 
DSII brea kers a re designed for m a x i m u m  
accessi b i l ity a n d  the utmost ease of 
i nspect ion and m a i nte n a nce. 

Two-step stored energy closing g ives 
operator positive control of c los ing 
after spr ing mecha n i s m  i s  c h a rged.  
B reaker ca n 't c lose whi le  sti l l  be ing 
c h a rged.  Operati o n  is  optional-f u l l  
m a n u a l ,  f u l l  e l ectric, o r  m a n u a l  
c h a rge a n d  e lectric c l ose. 

O n  m a n u a l  breakers, the spri ng 
mechan ism is m a n u a l l y  c h a rged by 
one downward stroke of the lever 
without p u m p i n g ,  and released by 
the mechan ical  "push-to-c lose " 
release button.  On e l ectric a l ly 
operated breakers, the mechanism is 
n o r m a l ly c h a rged and released 
electr ical ly, but can be c h a rged 
m a n u a l l y  by p u m p i n g  the c h a rg i n g  
lever 1 0  to 1 2  t imes a n d  released 
mechanica l ly. 

An i nterlock d ischarges the c los ing 
spr ings as the breaker is removed 
from the compartment. The system i s  
patterned after 5 kV a n d  1 5  kV Meta l­
C lad switchgear.  

Two-Step Stored-Energy Closing 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

DSIT Breaker levering Operation 

Levering Arm 

DSIT Breaker on Extension Rails 

DSIT Breaker Faceplate 

Type DSLII brea kers a re coordi nated 
combi nat ions of Type DSII brea kers 
a n d  series c o n nected cu rrent l i m it ing  
fuses. They a re i ntended for  app l ica­
tions req u i r ing the overload protec­
t i o n  and switc h i n g  fu n cti ons of a i r  
c i rc u it brea kers o n  systems whose 
ava i lab le  fa u l t  curre nts exceed the 
i nterru pti ng rat ing of the brea kers 
a lone,  a n d/or the withsta n d  rat ings of 
" d ownstre a m "  c i rcu i t  components. 

DSLIT Breakers and Combinations 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

Arc Chute 
There a re three basic means of exti ngu ish­
i n g  a n  a rc: lengthening the a rc pat h ;  cool ing 
by gas blast o r  contract ion;  deioniz ing o r  
physica l ly  removing the conduct ion 
particles from the a rc path .  It  was the 
d iscovery by Westi n g h ouse of  th is  last 
method which made the fi rst l a rge power 
a i r  c i rcuit  breaker possi b le .  

The De- ion® pr inc ip le  is i n co rporated i n  a l l  
o f  these c i rcuit  brea kers. This m a kes 
poss ib le  faster a rc exti nction for g iven 
contact trave l ;  e n s u res positive i nterruption 
and m i n i m u m  contact b u r n i n g .  

Levering Mechanism 
The worm gear leveri ng mechan ism is  self­
conta i ned on the breaker d raw-out e lement 
a n d  e ngages s l ots i n  the breaker compart-

m e nt. A remova ble c ra n k  is used to lever 
the breaker between the Connected-Test­
D isco n nected a n d  Removed posit ions.  

Mechan ica l  i nterl ocki n g  is  a rranged so that 
levering c a n n ot be acco m p l ished u n l ess the 
breaker i s  i n  the opened positio n .  

Stored-Energy Mechanism 
A ca m-type c losing m echa n i s m  cl oses the 
brea ker. It receives its energy from a spr ing 
which can be c h a rged by a manua l  handle  
o n  the front of  the breaker o r  by a u n iversal 
e lectric motor. 

Release of the stored energy is accom­
p l ished by m a n u a l l y  depressi ng a bar on 
the front of the breaker o r  e lectrica l ly  
energiz ing a releasi ng solenoid.  

Contacts 
A l l  a i r  c i rcuit  brea kers h ave sol id  block, 
s i lver tungsten, i n l a i d  m a i n  contacts. Th is  
constructio n  ensu res last ing cu rrent­
carry ing a b i l ity, which is  n ot seriously 
i m p a i red eve n after repeated fa u l t  i nterrup­
t ions o r  repeated momentary ove r load.  

The main contacts a re of the butt type a n d  
a re com posed o f  a m u lt ip l icity o f  fi ngers to 
g ive m a ny poi nts of contact without 
a l i g n ment being critic a l .  

Arcing Contact 
Spring 

Stationary Arcing 
Contacts 

Interphase 
Barriers 

Secondary 
Disconnecting 
Contacts 

Fingers 

Moving 
Contact 
Assembly 

DSII Breaker Pole Unit 

September 1 995 

Insulating Link 
Lock Nut Sensors 

DSII Breaker Rear View 

Levering 
Device Arm 
(Connected 
Position)  

Main 
Disconnecting 
Contacts 
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Appl ication Data 

32-650 c 
Page 1 0  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Table 2: Control Voltages and Currents [c
. 
Control Voltage · - - I 48 Dc ·

-

I
. 1 25 De I 250 DZ 

_
_

_ I 1 20 Ac -=f140Aci I �lose cu rrent (SR) ,  amp. 5

-

.0 2.0 j_t1 .0

_ 

� 3.0 2 .0 

-
I 

Shunt tr ip cu rrent, amp. 5.0 2.0 1 .0 I 2.0 1 .0 I ng charge motor alllt· 7_.5___ __ . 3:_0
_

_ 1 .5 ---- �- ---r -..22._ _ _ 

Maxim u m  voltages at which the i nterrupti ng 
ratings i n  Ta ble 3 apply are: I System Voltage ___ �mum Vo�l 

Control voltage range: I · 208 or 240 254 
1 480 508 ·� Close- 38-56 1 � 00-1 40 I 200-280 104- 1 27 208-254 . 

--- _____:T!ip=--�_28-56 · ---- 70-140 __ 1 _ 1 40-280 60- 1 27 ___3_(lil_:_� � 635 _______ __j 

Motor currents are runn ing cu rrents; i n rush is approximately 400%. Motor runn ing t ime to charge 
spring approximately 5 seconds. 

These i nterru pti ng ratings a re based on the 
standard duty cycle consisting of a n  o pen ing 
operation, a 1 5-second i nterval a n d  a close­
open operation, in succession, with delayed 
tripping in case of s hort-delay devices. 

Table 3:  Interrupting Ratings of Type DSIT Breakers 
-- ------··· -- --- --

-
--- - --- -- ---- --- --- 1 �eaker F rame �rrupt ing _Rati ngs, RMS  Sym�l Ampe�- - ---

-·--
-pe 

. 

S ize, Amp. With I nstant

. 

an eo us Trip 1 Without Instantaneous Trip :]' G>; 
___ �s:24oV�----,6oov �::24ov ' -4flov-- T6oOV-

sn-3o8 800 42,000 30,000 .1 30,000 I ��·?on 30,000 30,000 I 

The sta ndard duty cycle for short-t ime ratings 
consists of maintaining the rated cu rrent for 
two periods of '12 second each, with a 1 5-
second i nterval of zero cu rrent between the 
two periods. 

DSII-508 800 , 65,000 50,000 42,000 50,000 50,000 42,000 
DSII-608 800 I 65,000 65,000 50,000 65,000 65,000 50,000 
DSII-516 1 600 65,000 50,000 I 42,000 50,000 50,000 42,000 
DSII-61 6  1600 65,000 65,000 50,000 65,000 65,000 50,000 
DSII-620 2000 I 65,000 65,000 50,000 65,000 65,000 50,000 I DSII-632 3200 85,000 1 65,000 65,000 65,000 65,000 65,000 
DSII-840 4000 1 30,000 I 85,000 85,000 .I 85,000 I 85,000 85,000 

i DSII-850 �0 ___ �00_0 __ 85,000 85,000 __ 85,000 _ 85,000 __ 85,000 
Also short-time ratings. 

·2> Short c i rcuit rati ngs of non-automatic breakers except the DSII-840 and DSII-850 wh ich are 65,000. 

Digitrip RMS Trip Unit 

The Digitrip RMS trip u n its feature a depen­
dent curve which is depicted i n  the nameplate 
by a b lue shaded a rea of the trip curve. The 
new dependent curve affords better protec­
tion flexi b i l ity. Additional ly, a l l  of the trip u nits 
have, as standard, thermal memory, 50/60 
hertz operation, thermal self-protectio n  at 
90°C and i nterchangea bi l ity with existing 500, 
600 and 800 trip u n its. 

Also, the 6 1 0  and 8 1 0  trip u n its have a l a rger 
display wi ndow a n d  2% metering accu racy. 
The 8 1 0  features I M PACC com m u nication and 
additional  energy mon itoring capab i l ity. 

Table 4: Available Sensor Ratings for 
Digitrip RMS �ake_r __ . I F�a-me Si��;- lsensor Rati ngsl � _ Amperes . Amperes 1 
I DSII-308, DSLn-3o8, 1 8oo 

--- 200, 3oo: 4�o, 
• DSII-508 or 600, 800 I DSII-608 DSII-516, DSLII-51 6 1600 ·1200, 300, 400, I or DSII-616 600, 800, 1200, 

I 10 

. 
DSII-620 2000 1 200, 300, 400, 
I 600, 800, 1200, 

1600 
DSLII-620 2000 2000 

DSII-840, DSLII-840 4000 4000 I DSII-632, DSLII-632 3200 2400, 3200 

DSII-850 5000 5000 ___ J 

Table 5A: Available Digitrip RMS Rating 
Plugs Marked 50/60 Hertz(]) 

The narrow-band characteristic cu rves gra­
phical ly i l lustrate the close coordination ob­
ta inable i n  breaker systems with Digitrip RMS 
tripping devices. Repeatabi l ity is with i n  2%. : Sen�or Rati�gs, 

Amperes 
200 
300 
400 
600 
800 
1 200 1 1 600 
2000 
2400 

4000 

100, 200 
200, 250, 300 
200, 250, 300, 400 
300, 400, 600 
400, 600, 800 

I 600, 800, 100� 1 200 800, 1000, 1 200, 1 600 
1 000, 1 200, 1 600, 2000 

The maximum breaker current rating for any 
breaker frame size is determi ned by the rating 
of the sensor used. 

The breaker current rating for a ny frame size 
can be changed by simply changing the sen­
sors, which are easily removed from the 
breaker draw-out element. The wide range of 
long-delay pickup makes one set of sensors 
suitable for a number of current ratings. The 
Digitrip RMS itself need not be changed when 
the associated sensors are changed. '1 3200 

5000 
-----

I 1 600, 2000, 2400 1600. 2000. 2400. 3000. 3200 I 2000, 2400, 3200, 4000 _1 5()()()_ -------
Digitrip RMS can be suppl ied in various com­
binations of four independent, continuously 
adjustable, overcurrent tripping functions: 

:D The Rat ing Plug is for 50 and 60 Hertz 
appl ications. Rating Plugs a re not interchange­
able with 60 Hertz or 50 Hertz only Rat ing Plugs 

Long delay (L) 
Short delay (S) 

I nstantaneous ( I )  
G round (G) 

Table 58: Digitrip RMS Adjustable Trip Settings 

I Time/Current ----rPick-Up Sett� -

- I Pick-Up Point 
--

I nme Bood, Seoood' 

I Characteristic �ee note) I 
Long Delay

_
_

_ F0:6, 0.7, 0.8,
-
- I �< Times 7, 1 0, 12, 1 5, 20, 24 � 

_ ____ 
�5, 0.9, 0.95� 

_1. ���
tYn�elay t-(at 6 t1mes pick-u�p value) 

. 

M1=8, M2=12 Instantaneous 
antaneous -12, 2 .5, 3, 4, 5, 6 In Times · Setting �� l��rt Delay · 2, 2.5, 3, 4, � -- 1 � Times 0 . 1 , 0.2, 0.3, 0.4, 0.5 

s,-8, S2= 10 I ::.hort Delay Flat Response) 
Setting 0.1* , 0.3*, 6 .5* ·� *( 12t Response) 

Grou�-d F� · A ( .25), B ( .3), C ( .35), , IJJ Times
__

_ 0. 1 ,  0.2, 0.3, 0.4� 
D 1 .4), E ( .5) , F ( .6), l li round Fault (F lat Response) I H ( .75) , K ( 1 .0) Setting 0. 1 *, 0.3*, 0.5 I 1-- _____ __ 1 1 200A Max

_.
) __ ___ __ ____ __ ____i"ll2t Response) ___ _ 

Note: In= Rating Plug Valve �- 1, = long Delay Pickup _l)etting x In___ ___ _ ___ __ ___ __ ___ ___ -� 
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Appl icati o n  Data 

32-650 c 
Page 1 1  

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Types DSII and DSLII Circuit Breakers with DIGITRIP RMS 510/610/810 Trip Units 
Typical Long Delay and Short Delay Time-Phase Current Characteristic Curve (LSI 

1000 
900 
800 
700 

600 
500 

05 07 

f- Available f- Long Delay llri f- Settings 

4 5 

.5, .6, .7, .8, .85, .9, .95, or 1 x I n = t, 

CURRENT IN M U LTIPLES OF THE LONG DELAY SETTINGS lr 

4 5 6 8 10 20 30 
1000 
900 DSII and DSLII Low Voltage Power Circuit Breakers 
800 
700 Available Digitrip RMS Rating Plugs Marked 50/60 Hz,, 

\ 600 
500 

Sensor Rating Plug Ratmg m Amperes l in I 
Amperes 1\ \  -- -- --- -- ·-- --. 

400 

300 

200 

100 
90 
so 
70 

60 
50 

40 

30 

20 

10 
9 
8 
7 

1 
9 
.8 
.7 

6 

.2 

1 

09 
.08 
.07 

06 
05 

.04 

.03 

02 

1-
r-
r-
1-
1-

1-

r-1-1-1-1-
1-
1-
1-

1-

-
1-1-r--
r-
f.-

-

-

'-.01 
05 

,\ \ 400 200 100, 200 
300 200,250,300 

300 400 200,250,300,400 \\ 6 00 3 00, 400,600 
Maxim u m  BOO 4 00, 500,800 
Total 1200 6 00, 800, 1000, 1200 

200 1600 800, 1000, 1200, 1600 It\\ � /1

Ciearing 2000 1000, 1200, 1600,2 000 
Time 2400 1600,2000,2400 

3 200 1600, 2000, 2400, 3000,3200 
4000 2000,24 00, 32 00,4000 

100 
5 000 5000 

90 Tolerances?' 

\ \ 80 
70 LDSRang e = 90%to I \\. . .'. \ LDTRartge = 57% to 

,\ �1\ 60 SDS Range =  90% to 110% of settmg 

\\ \  \ \ \  50 Notes: 

40 �� T he Ratmg Plug IS for 50 and 6 0 H z  applications 1\ \\ l\ \ Curves applyfrom-20°C t o t55'C amb1 ent, temperatures above 9 5 ' C  
cause automatic trip �\ � .\\ \ \ 30 � With zone m terlock1ng on short delay u t i lized and no restraimng signal, the 

I 

M i n i m u m  
Total 
Clearing 
Time 

.;.. 

I I I I 

2 � r-� ft -

�I\ N 
\ 

\ 1 \ \ 
ll 1\ ,\ \\ 1\' 

\I\ \ f\ 
/� 

/ f\ -- Ava ilable == l't Shape on 
-- Short Delay Time 
__ Settings 
__ Ind icated by * 

4 5 

'r--

1
.5*
1
0 

L3*J0T 

� 
-

10 20 

\ 

-

\ � � 1�4 
1\1\ � 7 

\ . \  '{ \ \ \I\ \ \ �\ 
\ ,\4 l\1\ \ \r-. 1\� 

\ 1\ l\1\ 
1\�1\ 

r'"'l r 1\1\ 
2 '-{3}-

�
5 

" 
I PI  � 4 �lf8 

ltti [ !;; 
"r--

" "-
" 

m1mmum time band � applies- r egard less of se t tmg 
� ,4' long Time Memory function automatically short ens long delay t1me as 

I 
Ava ilable 
Long 
Delay Time= 
Settings _ 

Shown -
@ 6 x lr0 -
2, 4, 7 , -
1 0, 1 2, 1 5, 
20, 24 -

I 

� 
Available 

20 

10 
9 
8 
7 

6 
5 

4 

3 

2 

10 - Short Delay 
s � Settings 2 2, 2.5, 3, 4, 5, 6, 

S 1 (8) or  S2( 1 0 )  x lr 

' I 
li s  (3) 

� 
L 3J0 { rrk-
lsoMI) � Application 

1hl c.�etermines 
End of Cu rve 

overloadcond1tionsrecur 

t . I 
Ava i lable Flat Response 
Short Delay Time Setti ngs

-

. 1 ,  .2, .3, .4, .5 Second 

� 

4 5 6 8 10 20 30 40 50 70 100 

CURRENT IN MULTIPLES OF THE LON G  DELAY SETTING lr 

Curve No. SC-5620-93 
Printed in U.S.A. September 1993 
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A p p l ication Data 

32-650 c 
Page 1 2  

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Types DSII and DSLII Circuit Breakers with DIGITRI P  RMS 510/610/810 Trip Units 
Typical Instantaneous Time-Phase Current Characteristic Curve (I) 

4 5 
CURRENT IN M U LTI PLES OF PLUG RATING In 

4 5 10 20 30 40 50 70 
DSII and DSLII Low Voltage Power Circuit Breakers 

300 

200 

100 
90 
80 
70 
60 
50 

40 

30 

20 
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6 

1 
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.8 
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.3 
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.0 5 
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.02 

.01 

f--- -��-� - -f---
T R I P  U N ITS ARE NOT AVAILABLE WITH ONLY INSTANT A-

f- NEOUS PROTECTION.  THIS CURVE MUST BE USED i n  
conj u n ct ion WITH C u rve N o .  SC-5620-93 fo r LONG DELAY 
( a n d  if appl icable SHORT DELAY) PROTECTION to obtain 
the complete t i me-cu rrent c h a racte ristic. 

' 2  ! it  iP f- Avail�ble f--- Instantaneous II- -m-� f- Settings r.= f--- 2, 2.5, 3, 4, 5, 6, M 1 (8) or M2 1 1 2) x I  �-� � 
--;;-
; ---" 

...... ' 
I I  

I (  

� � ""' 
05 07 .2 .3 4 .5 .7 4 5 1 0 20 

CU RRENT IN M U LTIPLES OF PLUG RATING In 

Available Digitrip RMS Rating Plugs Marked 50/60 Hz , 

Sensor Ratmg Plug Ratmg m Amperes { ln l 
Amperes ---- - - --
200 100,200 
300 200,250,300 
400 200, 250, 300, 400 
600 300,400,600 
800 400,600,800 
1200 600, 800, 1000, 1200 
1600 800, 1000, 1200, 1600 
2000 1000, 1200, 1600, 2000 
2400 1600, 2000, 2400 
3200 1600, 2000, 2400,3000,3200 
4000 2000, 2400,3200, 4000 
5000 5000 

Tolerances� 

INSTRange 90% to 1 1D%of setting 

Notes: 

f ,, 

IE- ' Application 
Determines 
End ?f Curve 

30 40 50 70 

---- --

Cutler-Hammer 
Westinghouse & 
Cutler-Hammer Products 
Dwg. 8887COO Curve No, SC-561 9-93 

Printed in U.S.A. September 1993 
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Appl icat ion Data 

32-650 c 
Page 1 3  

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Types DSIT and DSLIT Circuit Breakers with DIGITRIP RMS 510/610/810 Trip Units 
Typical Ground Fault/Protection Time-Phase Current Characteristic Curve (G) 

CURRENT IN MULT I PLES OF PLUG RATI N G  In 

1 00 li 
90 0 
80 0 

07 10 

-�E=��s=:=:=:=�=33==3:=t=t=�=EEE:=:=:=E=:=�:=E=l=3=t=�t=7l��:;���;:��:;��===--=:=--===--====-====l 
1 000 

� t Ground Fault Settings (Amperes) 1 J 4, ��� \--- Code A,2 8 2  C\? 02 TE F H ! Kl 700 

05 

� 
D � 
z 

� f= 

70 0 
60 0 
50 0 

40 0 

30 0 

20 0 

1 0  0 
9 0 
8 0 
7 0 
6 0 
0 

0 

0 

0 

10 
9 
8 
7 

5 

4 

3 

2 

f--H'!ti----:=±:l=i:ft-t-TTt-fi:tl: 1 :::::::= Available 
1 A K k--- Ground Fault f--H-+++-----F-1-"+t-+-+++-1-+T+.::.._- Settings (Typical) 
f--+-��f-------�-4+---l�t-t-�+++----- for Exact Values 

and Tolerances of f--+-��f----�--f+---1-+-+-�+++--- Letter Codes, 
See Chart 

;_ r --"" � 1 _30_ Til -'---. , . .  z 60 r 4- ,,o_J ��� 
\--- _20�- 5

_
0

_ 
60 __ 70 80 � __120_---t-__150_[ � 

I _""_ � .2J 80 o

_

o 
_

m�so 188 
1 

250 I 400 

t � _ 3� 7

_

5

_

.

_ 

,,_·

_

,,5 
-

1 2�50 __ ,80 1 225 1300 300 

I ro 400 100 120 j_'4�0 , 200 I 240 300 1400 
f-+-H+t-
-----H--f+---l-+-+-H+++----t--+-t-+-+--HI+-1-l � � =:- 6� ,sat 1 8

_

o

_ 
I 221 �

_

·_"' --;Oo 360 go 3 
.� __'00 f--"' ---"' __'8', ' _"'__ 1-=400 

. 

480 . � 800 

200 

f- I � . �  __'�'_I _3"_1 iJ �. � 6oOT 7� 1 00 �Ests======iS=lE�==EEE=t=n======t===:t==t=Et=Es=E �--- --=== 1200 300 360 420 480 I 600 not � 1 2� 90 t= I � lsOO 400 I 480 I -

560 I � BoOT 960 1200 1 2� �� 
\- _ z_� � 6� w-l

_

o 

_

sao 1 1000 I 1200 J 120�0 60 

f- I 2400 600 -i--"' 840 T 96o::r; 200 ' 1200 1200 1200 I 50 

f--+-'H+f-------lH--f+---l-+-+-H+++----+---+--t-+--l-f-ji++-J r- 3200 +--,,, I 960 � � � � 1 2� 40 

- 4000 � 1200 1200 ' � 1 200 1 200 1200 120� 30 

f--+-H+t------H--f+--i--+-+-H+++---+---+-t--+-++-1++-i 
I 

I __ sooo_,__''"'l""o � ��oo �Of12ooT �� 
Notes: 
! Exceptas notedtolerallces on current levels are ± lO% ofvalues shown m chart : FocTeo�mg j",;'��'�;����E�'�;;���:: 
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and neutral conductors 
C ambient, temperatures above 95''C cause automatic 
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Appl ication Data 

32-650 c 
Page 1 6  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Advantages of DSII Unit Substations 
• Complete coord inat ion,  both mechanica l  

a n d  e l ectrica l .  
• Extreme flex i b i l ity with w i d e  c hoice of 

components a nd rati ngs to meet exact 
a p p l ication req u i rements. 

• Opti m u m  safety to operators. 
• M odern des i g n .  
• Meets a l l  a p p l icable  A N S I ,  I E E E ,  N EMA 

and U L  Sta nda rds. 

Transition Sections 
A l l  i ndoor U n it S u bstat ions ut i l i z ing l i q u i d  
fi l l ed tra n sformers req u i re a 2 1  i nc h  wide 
transit ion sect ion .  The center- l i n e  location 
of the low-vo ltage th roat is based upon the 
depth of the DSII asse m bly. 

In many i ndoor a ppl ications, it is  desirable 
to m i n i m ize f loor space by e l i m i n ati n g  the 
need for a transformer transit ion sect ion.  
For these situations, DSII switchgear  is  
designed to acco m m odate cl ose coup l ing 
to d ry type tra nsformers if t h e i r  low-voltage 
ter m i n at ions confo rm to a specific vertica l ly 
or iented a rrangeme nt. This  confi g u ration 
may be p rovided if :  addit iona l  space is  not 
req u i red for auxi l i a ry devices such as 
g ro u n d i n g  resistors, i n strumentat ion,  etc . ;  
zero seq uence g ro u n d  fa u lt is n o t  app l ied 
o n  m a i n  breakers; connection to asse m b l ies 
with n o  main breaker do not ut i l i ze "A" o r  
" B "  positio n  feeder b reakers; adeq uate 
conduit  space is  ava i lab le  for any top exit 
cable con nect ions in this sect ion.  

Types of Systems 

A. Simple Radial 
• S i m plest and least costly. 
• Easy to coordi n ate. 
• No i d l e  pa rts. 

B. Primary Selective Radial 
S i m i l a r  to s i m p l e  rad i a l ,  with added 
advantage of spa re pr imary i n co m i n g  cable 
c i rc u it. By switc h i n g  to spare c i rcu it, 
d u ration of outage from cable fa i l u re is 
l i m ited. 

C. Secondary Selective 
N o r m a l ly operates as two e l ectrica l ly 
i ndependent u n it su bstations, with bus tie 
breaker (T) open,  and with a pproxi mately 
h a lf of tota l load o n  each bus.  In case of 
fa i l u re of either pri m a ry i n c o m i n g  circu it, 
o n ly one bus is  affected, and service can be 
p ro m ptly restored by open i n g  m a i n  breaker 
(M) on dead bus and c los ing tie breaker (T) . 
Th is  operatio n  ca n be made a utomatic, with 
d u rati o n  of outage o n  either bus l i m ited to a 
few seconds. 

S i nce the tra nsformers a re not conti n u ously 
para l le led,  secon d a ry fa ult  cu rrents and 

D. Spot Network 
The tra nsformers a re paral le led through 
n etwork protectors. I n  case of  pri m a ry 
voltage fa i l u re, the associated protector 
a utomatica l l y  opens.  The oth e r  protector 
rem a i n s  c losed, a n d  there is  n o  " dead t ime"  
o n  the bus,  even momentari ly. When 
pr imary voltage is  restored, the protector 
a utomatica l ly  c hecks for syn c h ron ism a n d  
recloses. 

• Secon d a ry voltage reg ulat ion i s  i m proved 
by paral le led tra nsformers. 

• Seco ndary fa u l t  capabi l ity is i nc reased by 
p a ra l le led tra n sformers, a n d  the feeder 
brea kers a n d  bus braci n g  m ust be 
selected accord i n g ly. 

b reaker app l ication a re s i m i l a r  to t h ose o n  
rad i a l  u n it s u bstations.  

If req u i red, a n d  e q u i pped with the a ppropri­
ate relayi n g ,  e ither tra n sformer can be 
removed from service and isolated with n o  
i nterruption o f  service o n  e ither bus,  by fi rst 
c los ing the t ie  breaker a n d  t h e n  o pe n i n g  the 
associated main  breaker. 

Service conti n u ity a n d  su bstat ion capacity 
ca n be furthe r  i m proved by su bstitut i n g  
selecto r type pr imary switch es, as i n  B.  

(T) 
(*" -7 )  

• Pr imary switches a re u s u a l ly selector o r  
d u plex type, so t h a t  tra nsformers can b e  
transferred to a lternate l ive s o u rces, t h u s  
s h o rte n i n g  d u rati o n  o f  ove rloads.  
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Components of Unit Substations 

1.  H igh-Voltage 
I ncomi ng Line Section 

>--� 
Air 

I nterru pter 
Switch 

M etal-Clad 
Switchgear  
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2. Tra nsformer Section 3 .  Low -Voltage Switc hgear Section 

/ 

� 
,---- - -

� - -

Typica l I nd o o r  U n it S u bstati o n  f \ l  L__ 

-----< � 
Hm ,--< -

Moto rs 

240/1 20V 
M isc. 

M otor 
Control 
Center 

Panel  board 
Lighting 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

System Application 

M ost OSII Switchgear is fed from power 
transfo rmers .  To fac i l itate m i n i m u m  b reaker 
s iz ing,Ta bles SA through SO l i st the 
ca lcu lated seco ndary short c i rc u it cu rrents 
and a p p l icable  m a i n  seco ndary and feeder 
breakers fo r var ious tra nsformer s izes a n d  
voltages. 

The short c i rcuit  cu rrents a re ca lcu lated by 
d iv id ing the transformer basic ( 1 00%) rated 
a m peres by the s u m  of the transfo rmer a n d  
pr imary system i m pedances, expressed i n  
" per u n it . " The transformer i m pedance 
percentages a re sta ndard for m ost second­
a ry u n it su bstat ion tra n sformers. The 
pr imary i m pedance i s  obtai ned by d iv id ing 
the transfo rmer base ( 1 00%) kVA by the 
pri m a ry s hort-c i rcuit  kVA. The m otor 
contribut ions to the short c i rcuit  cu rrents 
a re est i m ated as approxi m ately 4 ti mes the 
motor  load a m peres, which i n  turn a re 
based upon 50% of the total  load fo r 20S 
volts and 1 00% for a l l  other voltages.  

High t ra n sfo rmer i m peda nces a n d/o r lower 
percentages of motor l oads wi l l  red uce the 
short c i rcuit  cu rrents co rrespo n d i ngly.  
S u pplementary transformer cool i n g  a n d  
tem perature rat ings w i l l  n o t  i nc rease the 
s h o rt c i rcuit  cu rrents, provided the motor 
loads a re not i ncreased. 

The tables do not a pply for 3 phase banks of 
s ingle phase distribution tran sformers, which 
usual ly have i m pedances of 2% to 3% o r  even 
lower. The s hort c i rcuit  cu rrents must be 
recalculated for a l l  such a ppl ications, and the 
breakers selected accord i ngly. 

Transformer Main Secondary Breakers 
Transfo rmer seco ndary brea kers a re 
req u i red or recom me n ded for one or mo re 
of the fol lowi n g  p u rposes: 

1. To provide a o ne-step means of removing 
a l l  load from the transformer. 

2 .  To p rovide transformer ove rload protec­
t ion in the a bsence of an i nd iv idua l  
pr imary b rea ker, a n d/o r when pr imary 
fuses a re used. 

3. To provide the fastest c lear ing of a short 
c i rc u it i n  the seco ndary m a i n  bus.  

4.  To provide a local  d iscon necti ng mea ns, 
in the absence of a local  pri m a ry switch 
o r  breaker, for m a i nte n a nce pu rposes. 

5 .  For a utomatic o r  m a n u a l  transfe r of l oads 
to a lternate sou rces, a s  i n  double e nded 
seco ndary selective u n it su bstations.  

6. For s i m p l ifyi n g  key i nterlocki ng with 
pr imary i nterru pte r switches. 

7. To satisfy N EC service e ntra nce req u i re­
m ents when m o re t h a n  s ix  feeder 
brea kers a re req u i red. 

M a i n  seco ndary breakers, as selected in 
Tables SA through SO, h ave adeq uate 
i nterrupting rat i ngs, but not necessar i ly  
adeq uate conti n uous c u rrent rati n gs. They 
shou ld  be a b l e  to ca rry conti n u o usly n ot 
o n l y  the a ntici pated maxi m u m  conti n u o u s  
o utput o f  the tra nsformer but a lso any 
tempora ry ove rloads.  

For a fu l ly  selective system, main breaker 
tr i p u n its s h o u l d  not be equ i pped with 
i nstanta neous tr ipp ing,  as they typica l ly  can 
not be coord i n ated with  down-stream 
devices. 

Maxi m u m  capa b i l it ies of transfo rmers of 
various types, in terms of kVA and second­
a ry cu rrent, a re g iven in  Tables SA through 
SO. It  wi l l  be noted that the m a x i m u m  
rat ings w i l l  often req u i re the su bstitut i o n  of 
l a rger fra m e  m a i n  b reakers t h a n  those l i sted 
in the tables .  Even if a self-cooled tra n s­
fo rmer o n l y  is considered,  it shou ld  be 
rem e m be red that with rat ings of 750 kVA 
a n d  h i g h e r, provis ion fo r the future addit ion 
of cool i n g  fa ns is  a utomatic a l ly i nc l uded.  I t  
is  recommended that the main breaker have 
suffic ient capacity for the fut u re fa n-cooled 
rati n g ,  plus an a l lowance for ove rloads, i f  
possible,  part icu l a rly s i n ce load g rowth 
can not a lways be predicted .  

T h e  s a m e  considerat ions s h o u l d  be g iven t o  
the m a i n  bus capacities a n d  m a i n  c u rrent 
tra nsformer ratios. 

Bus Sectionalizing {Tie) Breakers 
The m i n i m u m  recom mended cont in uous 
cu rrent rati ng of bus sectional iz ing or tie 
breakers, as used in double-ended secondary 

selective u n it s u bstations,  o r  for c o n n ecti ng 
two s i n g l e-ended su bstatio ns, i s  one-ha lf 
that of the associated m a i n  breakers. The 
i nterrupt ing rat ing s h o u l d  be at least equa l  
to  that  of  the feeder breakers .  It is  common 
practice to select the t ie  b reaker of  the next 
fra me size below that of the m a i n  breakers. 
However, m a ny users and e n g i n eers prefer 
that the tie breaker be identical  to a n d  
i nterchangeable with the m a i n  breakers, s o  
that u n d e r  n o r m a l  condit ions it wi l l  be 
ava i l a b l e  as a spare m a i n  b reaker.  

I n  general ,  the tie breaker, l i ke the m a i n  
brea ker, t r i p  u n it s h o u l d  n ot b e  equ i pped 
with i n sta nta n eous tr ipp ing.  

Generator Breakers 
In most appl i cati o n s  where generators a re 
c o n nected through breakers to the second­
a ry bus, they a re used as emergency 
sta n d by sources o n ly,  a n d  a re n ot synch ro­
n ized o r  para l le led with the u n it s u bstat ion 
tra nsfo rmers. U nder these condit ions,  the 
i nterrupting rat ing of  the g e n e rator breaker 
wi l l  be based solely o n  the g e n e rator kVA 
a n d  s u b-tra ns ient reacta nce. Th is  reactance 
varies with the g e nerator type a n d  rpm,  
from a m i n i m u m  of a pp roxi mately 9 %  for a 
2 pol e  3600 rpm t u rb i n e  d riven generator to 
1 5% or 20% or m ore for a med i u m  or s l ow 
speed e n g i n e  type generato r .  Thus the 
feeder b rea kers selected for  the u n it 
su bstat ion wi l l  usua l ly  be adequate for a 
sta n d by generator of the sa m e  kVA as the 
t ra n sformer. 

M ost generators have a 2-ho u r  25% 
over load rat ing,  and the generator breaker 
m ust be adeq uate fo r this overload cu rrent. 
Selective type long and s h o rt delay trip 
devices a re usua l ly  reco m mended for 
coord i n at ion with the feeder breakers, with 
the long delay e lements set at 1 2 5% to 
1 50% of the maxi m u m  g e nerator cu rrent 
rat ing  for g e nerator protectio n .  

I n  the case o f  two o r  m ore para l le led 
gene rators, a nti m otoring reverse power 
relays (device 32) a re recom mended for 
protection of the prime movers, p a rt icu lar ly  
piston type e n g i nes. For  l a rger generators 
req u i ri n g  Type OSII-632 o r  OSII-S40 
breakers, voltage-restra int  type ove rcu rrent 
relays (device 5 1 V) a re reco m mended.  

September 1 995 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



A p p l i cati o n  Data 

32-650 c 
Page 1 9  

Type DSII Metal-Enclosed Low-Voltage Switchgear 

3 4 5 6 7 8 9 1 0  20 30 40 50 60 
Percent Duty Cycle 

Resistance Welding 
The appl ication of DSII c ircu it breakers to 
resistance weld ing c i rcu its is shown on the 
Sensor Selection Gu ide above. Sensor 
rat ings on ly a re g iven;  the breaker frame 
must be selected as requ i red for  i nterrupt­
i ng  rat ings .  

The DSII Dig itr ip m icroprocessor-based 
true RMS sensing devices have a thermal  
memory and a re we l l  su ited for th is  service. 
The thermal  memory functions to prevent 
exceeding the breaker and cable maximum 
permissib le thermal  energy level . The 
c i rcuit a lso repl icates t ime d issipation of 
thermal energy. 

The size of the thermal  memory is 
30 T (I 1 I )' un it Amperes' seconds. It fi l l s  
a t  a rate ; f  ( i  I I ) 2  un it Amperes' seconds I 
second, tr ipswat 3oT seconds, and  empties at 

September 1 995 

the rate of (I I I )2 un it Amperes' seconds I 
second, whe"re " 
T = Long Time Delay Sett ing i n  seconds 

( range is 2 - 2 4  seconds)  
1w = RMS va lue of the weld ing cu rrent in 

Amperes 
I n = Rating plug cu rrent va lue  in Amperes 

The memory is f i l led du ring  the weld and 
empties du ring  the non-weld ing per iod of 
the duty cycle .  

These we ld ing app l ications a re based on 
long de lay and  i nstantaneous tr ip devices 
with the fol lowing settings. The long t ime 
delay sett ing is based on the weld amperes 
and duty cycle .  I nstantaneous trip sett ing i s  
2 t imes the average we ld Am peres (weld 
Amperes t imes percent duty cycle) or  
h igher .  

Feeder Breakers-General 
Ci rcuit breakers fo r feeder c i rcu it  protection 
may be manua l ly or  e l ectrica l ly operated, 
with long and  short delay or long delay and 
instantaneous type t r ip  devices, and tr ip 
settings, as requ i red for the specific c i rcuit 
and load req u i rements. 

Feeder breakers as selected in Tables SA 
through SD have adequate i nterrupting 
rati ngs, and a re assumed to have adequate 
conti n uous cu rrent rati ngs for max imum 
load demands. 

General pu rpose feeder breakers, such as 
for l i ghting c i rcu its, a re usua l ly equ i pped 
with long delay and  i nstantaneous tr ip 
devices, with the long delay pickup set for 
the max imum load demand in the c i rcu it. 
Where a rci ng fault protection is req u i red, 
the i nstantaneous tr ip sett ing shou ld be as 
low as practicable consistent with i n rush 
requ i rements. 

Motor Starting Feeder Breakers 
These breakers are usua l ly electrica l ly 
operated, with long delay and instantaneous 
tripping characteristics for motor runn ing, 
locked rotor and fault protection. The breaker 
sensor rating should be chosen so that the 
long delay pickup can be set at 1 25% of motor 
full load current for motors with a 1 . 1 5  service 
factor, or at 1 1 5% for a l l  other motors. 

When system short c i rcu its a re less than 40 
times the motor fu l l  load cu rrent, the motor 
breaker tr ipping cha racteristic shou ld 
inc l ude a short de lay cha racteristic for 
g reater fault protect ion .  

Group Motor Feeder Breakers 
Typical loads for such circuits are motor 
control centers. The feeder breakers may be 
either manually or e lectrically operated as 
preferred, and a re usua l ly equ ipped with long 
and short delay trip devices for coord i nation 
with the i ndividual motor circuit devices. The 
min imum long delay pickup setting should be 
1 1 5% of the runn ing current of the la rgest 
motor in the g roup, plus the sum of the 
runn ing circuits of al l other motors. 

Ground Fault Protection 

Distribution Systems 
The power d istr ibut ion in th ree phase low­
voltage systems can be three or fou r  wire 
d istr ibut ion. The three wire d istri bution can 
be served from either delta or  wye sou rces, 
but the four wire distri bution is obtained 
from wye source on ly. F ig .  No.  1 shows 
th ree wire d istr ibution with delta source 
and Fig. No. 2 shows three wire d istr ibut ion 
with wye source. It is s ign ificant on  F ig .  No.  
2 ,  that the wye connection of a transformer 
secondary does not necessari ly mean four  
wire distribution in  switchgear. Th is  is 
worthwh i le to note because fou r  wire 
distribution is qu ite frequently assumed when www . 
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the transformer secondary is wye connected. 
The low-voltage system is three phase fou r  
wire d istribution o n l y  i f  a fourth wire i s  
carried through t h e  switchgear, t h e  trans­
former neutral is sol id ly g rounded, and single 
phase loads are connected to feeder breakers. 
This fourth wire is the neutra l bus. The 
neutral bus is connected to the neutral of the 
wye connected transformer secondary as 
shown o n  Fig. No. 3. The standard neutral  
bus ca pacity is one h a lf of the phase bus 
cu rrent carrying capacity, but ful l  capacity and 
oversized neutral  buses through 8700 
Amperes a re a lso avai lable on req uest. 

Th ree or fou r  wire s o u rces can be grounded 
o r  u n g rou nded in  service. Genera l ly where 
the sou rce is delta con nected it is u n ­
g rou n ded,  b u t  i n  s o m e  very rare cases it is  
g rou nded at o n e  corner of the delta,  o r  at  
some other poi nt. When the sou rce is  wye 
connected it can be g rou nded or u n ­
grounded,  a n d  when grou n ded,  the 
g ro u n d i n g  is  at the n eutra l .  When low­
voltage system s  a re grounded they a re 
genera l ly so l id ly  grou n ded,  however, 
occa s i o n a l ly the g r o u n d i n g  is through a 
resi stor. Three a n d  fo u r  w i re so l id ly  
g rou nded systems a re s h own o n  F ig .  No. 4 
a n d  5. M ost i nsta l lat ions a re so l id ly  
grounded.  S o l i d ly g rou nded systems h ave 
the adva ntage of bei ng the easiest to 
m a i nta i n ,  yet have the potentia l  fo r 
prod uc ing extremely h i g h  fa u lt levels. 

When feed ing critical fac i l it ies, o r  conti n u ­
ous i n d ustria l  processes, it i s  sometimes 
preferable to a l low the system to conti n u e  
operat ing when a p h a s e  cond uctor goes to 
g ro u n d .  There a re two methods of accom­
m odati ng t h is app l icat i o n ;  the sou rce 
tra nsformer may either be left u ng rou nded 
o r  h igh res ista n ce grou nded.  If the correct 
system conditi o n s  of i n d ucta nce a n d  
capacitance m a n ifests themselves, arc ing 
grounds o n  u n g ro u nded systems can 
produce esca l ati ng l i ne-to-gro u n d  voltages, 
which in turn can lead to i nsu lat ion 
breakdown in other devices. Th is  condit ion 
is  known as ferro-resona nce. The h i g h  
resista nce grou nded system does n o t  suffer 
from th is  potentia l  phenomenon.  Regard­
less of which system is  selected, both 
req u i re the app l icat ion of an appropriate UL 
recogn ized ground detect ion method. Upon 
g ro u n d i n g  of  one of  the phase conductors, 
the detect ion device a l e rts operators of the 
condit ion.  Perso n nel  tra ined to locate these 
grounds ca n d o  so a n d  remove the ground 
when the process perm its, a n d  before a 
secon d  ground occurs on a nother phase.  

S i nce u n g rou nded and resista n ce grounded 
systems produce m i n i m a l  ground c u rrent, 
n o  d a m age occ u rs to the grou n ded 
equ ipme nt. These ground c u rrents a re a lso 
too low for detect i o n  by i nteg ra l  trip u n it 
g ro u n d  e lem ents, the refore serve no 

ground fa u lt tr ipping fu n ct ion if app l ied on 
these systems. G ro u n d  fa ult  e lements o n  
these types o f  systems c a n ,  however, 
provide supplemental  protect ion.  If a 
second ground occu rs on a nother phase, 
a n d  exceeds the ground element picku p 
setti n g ,  the ground e lement can serve as a 
mo re sensitive short delay tr ip.  

U n g rou nded o r  res ista nce grounded 
systems can not be appl ied as 4-wire 
n etworks. Even if suppl ied from a 4-wire 
s o u rce, n o  l i n e-to-neutral  l oads may be 
served.  These app l ications a re l i m ited to 
3-wi re d i str ibut ion systems o n ly. 

Need For Ground Fault Protection 
If  the m a g n itude of a l l  ground cu rrents 
wou l d  be l a rge e n o u g h  to operate the short 
delay or i n sta nta neous e leme nts of the 
phase overcu rrent tr ip devices, there wou l d  
be n o  n eed fo r sepa rate g r o u n d  fa u lt 
protection o n  so l id ly  grou nded systems. 
U nfortunately, because low m a g n itude 
ground cu rrents a re q u ite common,  th is  is 
n ot the case. Low level ground cu rrents can 
exist if the g ro u n d  is  i n  the w i n d i n g  of a 
motor o r  a tra n sfo rmer, or if it is a h i g h  
i m pedance g rou n d .  Low level ground 
cu rrents may a lso be d u e  to a n  arc ing type 
ground.  The arc ing type g rounds a re the 
s o u rce of  the most severe da mages to 
e lectr ical  eq u i pment. The lower l i mit  of the 
a rc i n g  g ro u n d  cu rrents i s  u n predictable a n d  
t h e  m a g nitude m a y  be considerably below 
the sett ing of the breaker p hase overcu rrent 
trip devices. It  is  for this reason that the 
Natio n a l  E l ectric Code,  a n d  U L, req u i re 
ground fa u lt protect ion for a l l  service 
d i scon n ect b re a ke rs rated 1 000 Am peres 
and g reater, app l ied o n  systems with 
g reater t h a n  1 50 Volts l i n e-to-g ro u n d .  

Si nce the breaker p h a s e  overcu rrent t r i p  
devices ca n n ot provide sensitive enough 
protect ion agai nst l ow m a g n itude ground 
fa u l ts, there is  a n eed for  a n  addit io n a l  
protective device. T h i s  additi o n a l  device i s  
n o t  t o  ope rate o n  n o r m a l  over loads a n d  it  is  
to be sensitive a n d  fast enough to protect 
agai nst low m a g n itude grounds.  It is a lso 
i m po rtant that t h i s  addit i o n a l  g ro u nd 
protect ing device be s i m p l e  a n d  re l i ab le .  If  
the DSII breaker so l id-state tripping system 
i nc l u d i n g  an opti o n a !  " g r o u nd e lement" is 
selected, good ground fa u l t  protect ion w i l l  
be assu red. 

The Ground Element 
The g ro u n d  e lement of the sol id-state tr ip 
u n it i s  i n  additio n  to the usua l  p hase 
p rotect ion .  The g ro u n d  e lement has 
adjusta ble pickup with  ca l i brated m arks as 
s h own in Tables 6A and 68 and adjustab l e  
t ime d e l a y .  The i n put cu rrent t o  the tr ip u n it 
can be provided by: 

( a )  Res i d u a l  c o n n ectio n  of phase senso rs, 
with the res idua l  c i rcuit  c o n nected to the 

ground e lement te r m i n a ls .This is  the 
Type DSII Low-Voltage Switchgear  
sta n d a rd ground protect ion system for 
3-wire systems. O n  4-w i re systems, 
sta n d a rd ground fa u lt protect ion 
i n c l udes a fou rth " n e utra l se n so r. " It  i s  
c o n nected t o  vectora l ly su btract from the 
res i d u a l  c u rrent of the p h ase sensors.  Its 
on ly  fu n ct ion is  to sense n eutral  
cu rrents. It does n ot sense ground 
cu rrent. These systems p rod uce p ickup 
va lues  as shown i n  Tables 6A a n d  68.  

( b )  E xternal  ground se ns ing c u rrent 
t ra n sformers c o n nected to the ground 
e lement  ter m i n a ls.  Th is  means that  t h is 
externa l  ground senso r  w i l l  tr ip  the 
breaker when ever i ts  secon d a ry output 
cu rrent exceeds the va l ues s h own in 
Tables 6A and 68. Tri ppi n g  is  i ndepen­
dent of p hase cu rrents. The l ower the CT 
rat io,  the m o re sensitive the ground fault 
protect ion.  

Ground Fault Protection Application and 
Coordination 
In a l l  power systems, cont i n u ity of service is 
very i m portant. For re l iab le  service conti n u ­
ity, selective t r i p p i n g  is  a p p l i ed between 
m a i n ,  tie, a n d  feede r  breakers, a n d  down­
strea m  protect ing devices, for p h ase-to­
phase fa u lts. S i m i l a r  selective tr ipping is 
desirable when breakers tr ip o n  g ro u n ds. 
The app l ication of ground p rotect i o n  o n l y  to 
m a i n  breakers may ass u re good g ro u n d  
protect ion.  However, i t  w i l l  n ot provide 
good service conti n u ity because the m a i n  
breaker w i l l  t r i p  o n  g rou nds w h i c h  s h o u l d  
h ave been c leared b y  feeder breakers. For 
proper protectio n  a n d  for good service 
conti n u ity, m a i n ,  t ie  and feeder breakers a l l  
s h o u l d  b e  equ ipped with ground fa ult 
protect ion .  

I n  v iew of  the above, it i s  evident that 
properly app l ied g ro u n d  protect ion req u i res 
g ro u n d  e lements a s  far down the system to 
the loads as practica l .  For best resu lts, 
downstream molded case brea kers s h o u l d  
h ave i n d iv idua l  g ro u n d  protect ion .  Th is  
wou l d  res u lt in  excel lent  g ro u n d  protect ion 
becau se g ro u n d  e leme nts of  DSII a nd 
downstream brea kers havi n g  s i m i l a r  
t r i p p i n g  cha racteristics can b e  coord i n ated. 

Depe n d i n g  o n  the sensitivity of the ground 
fa u l t  protect ion method appl ied,  
coord i na i o n  between DSII B reaker ground 
e lements a n d  downstream bra nch c i rcuit  
fuses is someti m es i m practica l .  Th is  is  due 
to the basic fact that the b lowi ng of one 
phase fuse w i l l  not c lear  a g ro u n d  o n  a 
t h ree phase system .  The other two phase 
fuses wi l l  let the load "s ing le-phase," a n d  
also cont inue t o  feed the ground through the 
load as shown in F igure 6. 
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Zone Selective Interlocking 
By defi n it ion,  a selectively coordi n ated 
system is one where by adjusti ng trip u nit 
pickup and ti m e  de lay sett ings,  the circuit 
breaker closest to the fault trips first. The 
u pstream breaker serves two functions:  
( 1 )  back-up protection to the downstream 
breaker and (2) protection of the cond uctors 
between the u pstream a n d  downstream 
breakers. These e lements a re provided for 
on Digitrip trip u n its. 

For fau lts which occ u r  on the cond uctors 
between the u pstream a n d  downstream 
breakers it is idea l ly desirable for the 
u pstream breaker to trip with no time delay. 
This is the feature provided by zone 
selective i nterlock ing .  Dig itrip tr ip u nits may 
be specified to uti l ize th is  optio n .  

Zone selective i nterlocking i s  a com m u n ica­
t ion s i g n a l  between tr ip u nits a ppl ied on 
u pstream a nd downstream brea kers. Each 

Appl i cati o n  Data 

32-650 c 
Page 2 1  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

tr ip u n it m ust be appl ied as if zone selective 
i nterlock ing were n ot e m ployed, a n d  set for 
selective coord i nation .  

D u ri n g  fa u lt con ditions, each trip u n it which 
senses the fa u l t  sends a restra i n i n g  s i g n a l  
t o  a l l  u pstream tr ip u n its. T h i s  restra i n i n g  
s i g n a l  resu l ts i n  causing t h e  u pstream trip 
to continue t iming as it is set. In the absence 
of a restra i n i ng signa l ,  the trip u nit trips the 
associated breaker with no i ntentional  t ime 
delay, m i n i m izing damage to the fault point. 
This restra in ing signal is a very low level.  To 
m i n im ize the potenital for induced noise, a n d  
provide a l o w  impedance i nterface between 
trip u n its, a special secondary connector is 
added to the DSII breaker, a n d  twisted pair 
conductors a re utilized for i nterconnection. 
For this reason, zone selective i nterlocking 
m ust be specified. 

G ro u n d  fault a nd short de lay pick-up on 
Dig itrip Trip U n its may be specified with 
zone selective i nterlock ing .  Si nce most 

? ? ? 

system fa u lts start as arcing g ro u n d  fau lts, 
zone selective i nterlock ing on g ro u n d  fau lt 
pick-up o n ly is u s u a l ly a dequ ate. Zon e  
selective i nterlocking o n  short delay pickup 
may be uti l ized where n o  g ro u n d  fa u lt 
protection is provided. 

Zone selective i nter locking may be app l ied 
as a type of bus d ifferential  protect ion.  It  
m ust be recog n ized, however, that one 
m ust accept the m i n i m u m  pickup of the trip 
u n it for sensitivity. 

It  m ust also be recog n ized that not a l l  
systems may be equi pped with zone 
selective I nterlocki n g .  Systems conta i n i n g  
m u lt iple sou rces, or  where t h e  di rection of 
power flow va ries, req u i re specia l  consider­
ations, or may not be s u itable for th is  
feature. Dig itrip zone i nterlock ing has been 
tested with up to th ree levels with u p  to 20 
tr ip u nits per level .  

Figure 1 .  Three-Wire Distribution, Delta Source (Ungrounded) ? ? ? 

? ? ? 
Figure 2. Three-Wire Distribution, Wye Source (Ungrounded) 

Figure 3.  Four-Wire Distribution 

September 1 995 

Figure 4. Three-Wire Distribution, Solidly Grounded System 

Figure 5. Four-Wire Distribution, Solidly Grounded System 

>-------j�f---� -�=�-=--jJ1 Blown Fuse _l_' \ 
Figure 6. 

Ground Current Sti l l  
Flows Through Load 
From Other Fuses 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Application-Type DSII Air Circuit Breakers, Continued 

Table 6A: Digitrip Ground Fault Current Pickup Settings 

PICKUP SETTI N G S - G R O U N D  FAULT C U R RE NTS (AMPERES)Gl 

AC2J BCZ! c� DC2J EC2J F H K 
100 25 30 35 40 50 60 75 1 00 -0 200 50 60 70 80 1 00 1 20 1 50 200 

Ul 250 63 75 88 100 1 25 1 50 1 88 250 LJ.J a: 300 75 90 1 05 120 1 50 180 225 300 LJ.J I c. � 400 1 00 120 1 40 1 60 200 240 300 400 
� 600 1 50 180 2 10 240 300 360 450 600 
(.? 
:J 800 200 240 280 320 400 480 600 800 _j c. 1 000 250 300 350 400 500 600 750 1 000 
(.? 1 200 300 360 420 480 600 720 900 1 200 z 
i= 1 600 400 480 560 640 800 960 1 200 1 200 <( a: 2000 500 600 700 800 1 000 1 200 1200 1 200 I 0 LJ.J 2400 600 720 840 960 1200 1 200 1 200 1 200 _j _j 3000 750 900 1 050 I 1 200 1 200 1200 1200 1 200 <( f-- 3200 800 960 1 1 20 1 200 1 200 1 200 1 200 1 200 I (f) 
� 4000 1 000 1 200 1 200 1 200 1 200 1 200 1 200 1 200 

I 5000 1 200 1 200 1200 1200 I 1 200 1 200 1 200 1 200 

Table 6B: Digitrip Ground Fault Pickup Values In Secondary Amperes II Insta l led Sensor Pickup ( Dia l )  Sett ing 
Rati n g  Rati n g  Val ues I n  Seco n d a ry Amperese1 
Plug 

AC2J s�l l.cf2J \ D�) IEC2J F H K 
25% 3o% . 35% 40% I 5o% 6o% 75% 1oo% 

100 200 .63 .75 .88 11 1 .0 1 .25 1 .5 1 .88 2.5 
200 1 .25 1 .5 1 .75 2.0 2 .5 3.0 3.75 5.0 
200 300 .83 1 1 .0 1 . 1 7  1 1 .33 + .67 2.0 2.5 I 3.33 
250 I 1 .04 

. 

1 .25 

. 

1 

.

. 46 1lf 2.08 2.5 3. 1 3  4 . 17 . 

If-�
�-�-��--til 

�4-,-00��-+--
1 
:-,-
��
�-�-rL�! 1 �:�.- �

--::
�
c-5�-+--

�-
:
�
��r

�
--::
�
--c
:
�t-

-
--:-
�
-=:
�
,--1 

I 250 I .78 I .94 1 .09 1 .25 1 .56 1 .88 2.34 3. 1 3  
300 

I 
.94 1 . 1 3  1 .3 1  1 .5 1 .86 2.25 2.81 3.75 

I 400 . 1 .25 1 . 5 1 .75 2.0 2.5 3.0 3.75 5.0 

400 
600 
800 
600 
800 
1 000 
1 200 
800 

II 1 000 
1 200 
1 600 
1000 
1 200 
1 600 
2000 
1 600 
2000 
2400 

800 .63 .75 .88 1 1 .0 1 .25 I 1 .5 1 .88 2 .5 1' . . 94 1 . 1 3  1 1 .3 1  1 .5 1 .88 
. 

2.25 2 . 8 1 3.75 
1 .25 1 .5 1. 75 2.0 2.5 3.0 3.75 5.0 

1 200 I .63 .75 I .88 1 .0 1 .25 1 .5 1 .88 2.5 
.83 1.0 1 . 1 7  1 .33 1 1 .67 2.0 2.5 3.33 
1 .04 1 .25 1 .46 1 .67 2.08 2.5 3 . 1 2 4 . 1 7 
1 .25 1 .5 1 .75 2 . 0 2 .5 3 . 0 3.75 5.0 --t--��-+���+-���t--��+---� 1600 .63 .75 .88 1 . 0 1 .25 1 .5 1 .88 2.5 
.78 .94 1 .09 1 .25 1 .56 1 .88 2.34 3 . 13 
.94 1 . 1 3  1 .3 1  1 .5 1 .88 2 .25 2 .8 1 3.75 
1 .25 1 .5 1 .75 2 .0 2.5 3.0 3.75 3.75 I 1 2000 I .63 I .75 I .88 1 .0 1 .25 1 .5 1 1 .88 2.5 
.75 .90 1 .05 1 .2 1 .5 1 .8 2.25 3.0 

I 1 .0 1 . 2 1 .4 1 . 6 2.0 2 .4 3.0 3.0 
1 .25 1 .5 1 .75 2.0 2 .5 3.0 3.0 3.0 

1 2400 .83 1 1 .0 1 . 1 7  1 .33 1 1 .67 2.0 2.5 2.5 
1 .04 

1
1 .25 1 .46 1 1 .67 2.08 2.5 2.5 2 .5 

i 1 .25 1 .5 1 .75 2 .0 2 .5 2 .5 2.5 2.5 

I 1 600 1 3200 .63 1 .75 .88 1. 1 .0 1 .25 1 . 5  1 .88 1 .88 
2000 I .78 I .94 1 .09 1 .25 1 .56 1 1 .88 1 .88 1 .88 

I 24oo .94 1 . 1 3  1 1 .3 1 1 .5 1 .88 1 .88 1 .88 1 .88 

I 3000 I 1 . 1 7  1 1 .4 1 
1
1 .64 , 1 .76 1 .88 1 .88 1 .88 1 .88 

f---3_2_o_o ____ c--------+-1_.2_5 __ _, __ 1 ._5 ____ t--1_.7_5_ �-+--1 ._8_8 __ +-_1_.8_8 __ -+_1_.8_8 __ +-_1_._88� I 2ooo l 4ooo .63 .75 1 .88 1 1 .� · . 1 .25 1 . 5 1 .5 1 . 5  

I 2400 .75 .9 Ji1 .05 1 1 .2 1 1 .5 1 . 5  1 . 5 1 .5 
3200 1 .0 1 . 2 .4 1 .5 1 .5 1 .5 1 .5 1 . 5 

I 4000 -+-
�

�-�+-1_.2_5_-+-_1 ._5_ .5 1 . 5 i 1 .5 1 .5 1 .5 1 . 5  
,___5_o=-

oo_=-,___5o __ o_o ____ _l__1_.2��-'---1-.2�_,L___'I2_ 1 .2 1 . 2 1 .2 1 .2 1 .2 

I'.:.T•N 

CD Tolerance on pickup levels a re ± 10% of v a l u es 
shown in chart. 

C2J For Test ing Purposes O n ly :  When using a n  
exte rnal  s i n gle-ph ase cu rrent source t o  test low 
level ground fault current settings, it i s  
advisable t o  use the Auxi l iary Power Module  
(APM).  Espec i a l l y  when the s ing le-phase 
cu rrent is low, without the APM it may appear 
as if the trip u n it does not respond u ntil  the 
cu rrent is well  above the set value,  leading the 
tester to bel ieve there is an error i n  the trip u n it 
when there is none.  The reason th is  occurs i s  
t h a t  the s ing le-phase test cu rrent is not a good 
s imu lation of the normal  th ree-phase circuit.  If 
th ree-phase had been fl owing, the trip u n it 
wou ld have performed correctly. Use the APM 
for correct trip u n it performance when si n g l e­
phase tests are made. 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

The Following Provides Guideline for Ground Fault Protection. 

System 

U n ­
g ro u n ded 
(3 Wire) 

Sol id 
Grounded 

High 
Resistance 
G rounded 
(3 Wire) 

Advantages 

M i n i m u m  distu rbance 
to service cont i n u ity. 
Cu rrents for the major­
ity of grounds w i l l  be 
l i mited to capacitance 
charging cu rrent of the 
system .  
Can operate with the 
first g ro u n d  u nt i l  it is 
removed d u ring a regu­
lar  sh utdown. 
Low cost. 

Disadvantages 

When g ro u n d  detector shows 
that a g ro u n d  exists corrective 
action m u st be taken at the ezr­
l iest possible shutdown. How­
ever, experience i n d icates that 
this attention is not always pos­
sible.  Therefore, these systems 
tend to operate with one phase 
grounded through the first 
un cleared g rou n d .  A h i g h  
i m pedance g ro u n d  on another 
part of the system would res u lt 
in low values of cu rrent, which 
would not o perate a b reaker 
phase trip, a n d  could produce 
fire damage.  
H i g h  voltages from arcing 
grounds are possible. 

S u pplemental protection for a n  u ngrounded system uti l iz­
ing tr ip u n it ground ele ment. 

Psycholog ica l l y  safer. 
Practica l l y  results in 
good continu ity of 
service. 
Isolation of faults auto­
matic through g ro u n d  
protection system; no 
overvoltages d u e  to fer­
roreso nance or 
switching.  

G ro u n d  fa ult  cu rrent i s  
l i m ited. U ng ro u n d i n g  
c a n  result  in  h igh volt­
ages d u ri n g  arcing 
groun ds, and this i s  
corrected by h igh resis­
tance g ro u n d i n g .  
C a n  operate with t h e  
fi rst g round u nt i l  it i s  
removed d u ring a regu­
lar  sh utdown. 

Proba b i l ity of very high g ro u n d  
cu rrent a n d  extensive damage; 
however, normally these high 
cu rrents are not obtained.  
G rounds are a utomatica l l y  iso­
lated and continu ity of service 
is i nterrupted. 

Very sensitive detection is 
req u i red to detect the l i m ited 
fa u lt cu rrent. 
When the ground detector shows 
that a ground exists, co rrective 
action m u st be taken at the ear­
l iest possible sh utdown. How­
ever, experience ind icates that 
this attention i s  not always pos­
sible,  th erefore, these systems 
tend to operate with one phase 
grounded through the first 
u ncleared grou nd.  A h igh 
i m pedance ground on another 
part of the system would res u lt 
in low values of cu rrent, which 
wou l d  not operate a breaker 
phase trip, a n d  could produce 
fire damage.  
Higher cost than u n g rounded.  

Su pplemental protection for  a n  ungro u n ded system ut i l iz­
ing tr ip u n it g round e lement. 
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E q u i p ment Ava i lab le  for Protection 

M a i n  Breaker Tie Breaker 

Lamp type ground 
detector or g ro u n d  
detecting voltme­
ters with or 
without vts. If vts 
are used, a 
ground a larm 
re lay can be 
added for remote 
or local a l a r m i n g .  

3W resi d u a l  pro­
tection, m i n i m u m  
pickup. 
.50 sec. t ime 
delay. 
See S K  N o . 1 ,  No.  
4, a n d  No. 6. 

Sta ndard resid ual  
g ro u n d  protection 
for s ingle  source 
systems, a n d  
source g ro u n d ,  
per S K  5, f o r  m u l ­
t i p l e  ground 
sources. 
M i n i m u m  pickup. 
. 50 sec.  t ime 
delay.  

Same as for 
ungro u n ded 
except ground 
voltage a larm 
re lay is conn ected 
across g ro u n d i n g  
resistor, or cu rrent 
relay between 
resistor and 
ground.  

3W res idual  pro­
tection, m i n i m u m  
picku p .  
. 5 0  sec. t ime 
delay.  
See SK No. 1 ,  No.  
4,  and N o . 6.  

3W res idual  pro­
tection, m i n i m u m  
pickup. 
.35 sec. t ime 
delay.  
See sketch No.  4 
a n d  No. 6.  

G ro u n d  3W or 4W 
(as req u i re d )  fa u lt  
protect ion.  
M i n i m u m  pickup. 
.35 sec. t ime 
delay. 
See SK No.  4 o r  5. 

Same as for 
u ng ro u nded.  

3W resi d u a l  pro­
tection, m i n i m u m  
pickup.  
. 35 sec.  t i m e  
delay. 
See sketch No.  4 
a n d  No. 6.  

Fdr. Breaker 

3W protection, 
m i n i m u m  pickup. 
.22 sec. t ime 
de lay. 
See S K  No. 1 ,  No.  
4, and No. 6.  

Notes 

With proper m a i n ­
tenance th is  sys­
tem would result in 
the m i n i m u m  d i s­
tu rbance to service 
conti n u ity. 

G ro u n d  fa ult  pro­
tection on this sys­
tem could tr ip  the 
breaker when the 
second ground 
occurs a n d  cu rrent 
is lower than the 
short delay pick­
u p, but exceeds 
m i n i m u m  ground 
pick- u p  setti n g .  

G ro u n d  3W o r  4 W  T h i s  is  the most 
(as req u i red) fa u lt  common system in 
protection.  use today.  As long 
M i n i m u m  pickup. as it is not neces­
.22 sec. t ime delay sary to coord i nate 
or zero sequence with phase devices 
cu rrent trans- down the l i ne, it 
former feeding will give very good 
Into tr ip unit .  main  bus and 
See SK No.  1,  No.,  feeder protection . 
2 a n d  No. 6.  

Same as for 
u n g rounded.  

3W protection, 
m i n i m u m  pickup. 
.22 sec. t ime 
delay . 
See SK No.  1 ,  No.  
4, a n d  No. 6. 

Same as for 
u n grounded.  
This system is 
most effective 
when s u p p l ied with 
a puls ing option. 

G ro u n d  fa u lt pro­
tection on this sys­
tem could tr ip  the 
breaker when the 
secon d  g round 
occurs a n d  cu rrent 
i s  lower than the 
short delay pick­
up,  but exceeds 
m i n i m u m  ground 
pickup sett ing.  www . 
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Sketch 1 .@ 

Residual Main and Feeder Breaker 

I I I 

Neutral Sensor Only in 4W System 

@ Apply in 4-Wire Syste ms for M a i n  Breaker only 
when no other grounded sources are con­
nected to the same system .  

Note: F o r  dou ble-ended secon d a ry u n it substa­
t ions, ground fa ult  protect ion s h o u l d  be as 
i n d icated o n  sketches No.  4 and No. 5; 
however for th is  type of appl ication, 
Cutler-Hammer should be consulted for the 
actual b i l l  of materials to be used. The 
application becomes rather complex if single 
phase to neutral loads are being served. 

Sketch 2. 
Zero Sequence Feeder Breaker 

I I I I 

Neutral in 4W System 

Sketch 3 .  

Source Neutral Main Breaker 

I I I J 
Neutral 
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Sketch 4. Three-Wire Double-Ended Unit Substation 

Typical Feeder 

Sketch 6. 

Sketch 5. Four-Wire Double-Ended Unit Substation 

A 

* * 

* 

* These CT's may have different ratios 

0.35 Sec. 

I __j t,____------<(� � �>------r------< - - - -j t I G F Trip U n it I 
I GF Trip U n it 

��� 
/f I )  G F  Trip U n it I ) GF Trip U n it 

0.22 Sec. t 0.22 Sec. t 
0.50 Sec. 
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Typical Feeder 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLII-620 Front View 

Type DSLII Limiter Type Air Circuit 
Breakers 

Application 
Type DSLll breakers a re coordinated 
combinations of Type DSll breakers a n d  
series connected current l i m iters. They a re 
i ntended for appl ications req u i ring the 
overload protectio n  a n d  switch ing functions 
of air c i rcuit  breakers o n  systems whose 
ava i lable fault cu rrents exceed the i nterrupt­
ing rating of the breakers alone, a nd/or the 
withsta nd rati ngs of " downstream "  c i rcuit 
components. 

Sizes and Arrangements 
Types DSLll-308 (800 Ampere). DSLll-516 
( 1 600 Ampere), a n d  DSLll-620 (2000 Ampere) 
frame breakers i ncl ude the l i miters i nteg ra lly 
mou nted o n  the d raw-out breaker elements i n  
series with the upper term i n a ls.  

Current l i m iters used i n  Types DSLll-632 and 
DSLll-840 combinations a re mou nted o n  
separate draw-out trucks i n  a n  additional  
equal s ize compartment. 

Scope of Fault Interruption 
With properly selected and coordi nated 
l im iters, it is expected that the breaker itself 
will clear overloads and fau lts with i n  its 
i nterrupting rat ing,  leav ing the l i m iters i ntact 
a n d  undamaged. The l i miters wil l  provide fast 
i nterru ption of fa ult cu rrents beyond the 
breaker rating, u p  to a maxim u m  of 200,000 
a m peres symmetrical .  Thus, on overloads 
and faults with in  the breaker i nterrupting 
rati ng, the breaker protects the l i miters; o n  
h igher  fault currents exceeding t h e  breaker 
rating, the l i miters protect the breaker. 

IF!T•N 

DSLII-620 Rear View 

Protection Against Single Phasing 
Loads a re p rotected agai nst s ing le  p h ase 
operatio n  by i nterlock a rra ngements which 
tr ip the c i rcuit breaker whenever a ny one 
l i m iter b lows. The breaker can not be 
reclosed o n  a l ive source u nt i l  there a re 
th ree u n blown l i m iters i n  the c i rc u it. 

On the Types DSLll-308, DS Lll-5 1 6, a n d  
DS Lll-620 breakers, the pr imaries o f  s m a l l  
a uxi l i a ry t ra n sfo rmers a re con nected i n  
para l le l  with t h e  l i m iters. T h e  voltage 
between the ends of a n  u n b l own l i m ite r is  
zero,  but when a ny l i m ite r b lows, the 
associated transformer is  energ ized a n d  ( 1 )  
operates a n  i nd icator identify ing the blown 
fuse a n d  (2)  p icks u p  a solenoid which 
raises the breaker tr ip bar, ho ld ing the 
breaker mech a n ic a l l y  tr ip-free. 

The DS Lll-632 a n d  DS Lll-840 combi n at ions 
with sepa rately mou nted l i m iters operate 
on the sa m e  pr inc ip le  except that the 
solenoid o pe rates a m ic ro-switch w h i c h  
tr ips the breaker e lectrica l ly  through a s h u nt 
tr ip co i l .  

Safety Features 
The i ntegral fuses on Types DS Lll-308, 
DSLll- 5 1 6, a n d  DS Lll-620 brea kers a re 
i naccess ib le  unt i l  the breaker is completely 
withd rawn from its compartment, the reby 
ass u ri n g  complete isolatio n .  

Li kewise, the Types DS Lll-632 a n d  DSLll-
840 fuses a re i naccess ib le  unt i l  the sepa rate 
fuse truck is  completely withdrawn a n d  the 
fuses isolated. The fuse truck is  key 
i n te rl ocked with the breaker to prevent 
withdrawa l o r  i nsert ion u n less the b reaker 
is  locked o pe n .  

Table 7:  Interrupting Ratings o f  Type DSLII Breakers 

Type DSLII-308 DSLII-5 1 6  DS LII-620 DSLII-632 DS LII-840 

Frame Size, Amperes 800 

Max. I nterru pti n g  R ating,  
R M S  Sym m. Amp.,  System 
Voltage 600 o r  Below 200,000 

Notes: DSLII-308, DSLII-516, and DSLII-620 include 
l i miters integral with d raw-out breaker elements. DSLIT-
632 includes 0511-632 breaker and DSII-FT32 draw-out 

1 600 2000 3200 4000 

200,000 200,000 200,000 200,000 

fuse truck, in sepa rate interlocked compartmnents. DSLII-
840 includes DSII-840 breaker and DSII-FT40 draw-out 
fuse truck, in sepa rate interlocked compartments. 
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The fo l l owing c u rves i l l u strate the ratings, 
melting t i me-cu rrent cha racteristics a n d  
cu rrent l im it ing,  o r  let-th roug h cha racteris­
tics, of l i m iters for Type DSLII breake rs .  

The let-through cu rrent for a g iven l i m iter 
appl icat ion is rea d i ly determined by 
exte nding a vertical  l i n e  from the app l icab le  
m axi m u m  ava i lab le  sym metrical fa u l t  
a m peres a t  the bottom margin  t o  t h e  
cha racteristic l i n e  f o r  the p a rt ic u l a r  l i m iter, 
and from th is  i ntersection exte nding a 
h orizontal l i n e  to the left m a rg i n  a n d  
reading the p e a k  cu rrent. The withstand 
rating of any c i rcuit  e lements protected by 
the l i m iters shou ld  be at l east equa l  to th is  
peak current. 

It w i l l  be noted that the let-through cu rrent 
increases with the l i m iter size o r  a m pe re 
rat ing;  i n  other words, the maxi m u m  
cu rrent l i m it ing effect i s  o btained with the 
smal lest size. Th is  effect is to be expected, 
si nce the resistance decreases as the rating 
increases. If the vert ica l  l i n e  from the 
bottom margin as descri bed in  the previous 
paragraph does not i ntersect the l i m iter 
cha racteristic l i ne,  it is i n dicated that the 
ava i lab le  system fa u lt cu rrent is below the 
"thresh o l d "  cu rrent of  that l i m iter, a n d  i t  
wi l l  offer no cu rrent l i mit ing effect. 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

The cu rrent l i m it ing pr incip le is i l l ustrated 
below. 

Ia= The Ava i lab le  Peak Fault  Current 
tm= The Melt ing Time 
l p= The Peak Let-Th rough Cu rrent 
ta= The Arcing T ime 
tc= The Total I nterrupting (C lear ing)  Time 

Limiter Selection 
The selection of a suitable l i m iter rating for a 
given appl ication is general ly governed by a 
choice of the fol l owing types of protection: 

A. Maxi m u m  protection of "downstrea m "  
components. Type DSLII breake rs a re 
often used fo r th is pu rpose even when 
the maximum ava i l ab le  fa ult  c u rrents a re 
with in  the i nterrupting rating of the 
co rresponding Type DSII u nfused 
breakers. 

B .  Protection of the c i rcuit  breaker o n ly. 

Case A wou l d  tend to use the smal lest 
avai l a b l e  l i m iter; Case B the l a rgest. When 
downstream protection is req u i red, the 
selecti o n  is usua l ly a com prom ise, s ince 
certa i n  smal l  l i m iters can not be coordi nated 
with the breaker to avoid n u isance b lowing 
on ove rloads o r  s m a l l  a n d  m oderate short 
c i rcu its. 

M i n i m u m ,  recommended,  and m a xi m u m  
l i m iter sizes for Types DSLII-308, DSLII-51 6, 
a n d  DSLII-620 bre a ke rs a re g iven in the 
fol lowing table .  

Breaker 
Type 

DSLII-308 
DSLII-308 
DSLII-308 
DSLII-308 
DSLII-308 
DSLII-308 
DSLII-308 
DSLII-516 
DSLII- 5 1 6  
DSLII- 5 1 6  
DSLII-5 1 6  
DSLII-620 

I Sensor L i m iter Rating, Amperes 
Rating I M i n i m u m  Amperes 1 CD 

100 1 50 
1 50 200 
200 250 
300 400 
400 600 
600 800 
800 1 200 
600 800 
800 1 000 

1 200 2000 
1 600 -

2000 -

Recom- Maximum 
mended :�� 
(2 ,  
1 200 2000 
1 200 2000 
1 200 2000 
1 200 2000 
1 200 2000 
1 200 2000 
1 600 2000 
2000 3000 
2000 3000 
2500 3000 
3000 -

3000 -

(!) For use o n l y  when protection of downstream 
e q u i pment i s  req u i red.  Not completely 
coordi nated with breaker to avoid n u isance 
blowi ng.  

© Lowest rat i n g  which can be coordi nated with 
breaker to m i n i m ize n u isance blowing. 

@ H i g h est avai lab le  ratings, for protection of 
brea ker on ly. 

DSLII-632 and DSLII-840 Available Limiters 

B reaker Ava i l a b l e  L im iters 
Type 

DSLII-632 2500, 3000, 4000A 

DS LII-840 2500, 3000, 4000, 
5000A 

I 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLII-308 Average Melting Time-Current Characteristics 

.5 .6 .7 .8 .9 1 2 3 4 5 6 7 8 9 1 0  

Type DSLII-308 Limiters 
Average Melting Time - Current Characteristics 

SCALE x 100 = CURRENT IN AMPERES 

SCALE x 100 = CURRENT IN AMPERES 

0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

Curve No. 639771 

November, 1 978 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

DSLIT-308 Let-Through Characteristics 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

DSLII-516 and DSLII-620 Average Melting Time-Current Characteristics 

SCALE x 100 = CURRENT IN AMPERES 

Type DSLII-51 6  and DSLII-620 Limiters 
Average Melting Time - Current Characteristics Curve No. 639431 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLII-516 and DSLII-620 Let-Through Characteristics 

AVAILABLE CURRENT, RMS SYMMETRICAL AMPERES 

Type DSLII-516 and DSLII-620 Limiters 
Let-Through Characteristics 

September 1 995 

Curve No. 639432 
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Type DSll Metal-Enclosed Low-Voltage Switchgear 

DSLIT-632 and DSLIT-840 Average Melting Time-Current Characteristics 

SCALE x 100 � CURRENT IN AMPERES 

Type DSLII-632 and DSLII-840 Limiters 
Average Melting Time - Current Characteristics Curve No. 705503 

November, 1978 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

DSLll-632 a n d  DSLll-840 Let-Through Characteristics 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Application of Type DSIT Air Circuit Breakers 
With Standard Three-Phase Transformers-Fluid Filled and Ventilated Dry Types 

r-= I Transformer Base 
( 1 00%) Rati n g  � kVA a n d  \ Am peresCG I M a x i m u m  Short Circuit 
Percent 1 I kVA Ava i lable from I I m pedance I ] Primary System 

J Table 8A: 208 Volts Three-Phase-50% Motor Load I 3oo I 833 50000 1 5.o% I 1 00000 I 1 50000 
250000 

hoo 

I 500000 
U n l i m ited I 1 389 50000 1 5.0% 1 00000 I 1 50000 

1 750 

250000 
500000 
U n l i m ited 

2083 50000 1 5.75% 1 00000 
1 50000 
250000 I 500000 L U n l i m ited 

I 1 000 1 -"" 50000 

I 5.75% 1 00000 
1 50000 
250000 I 500000 
U n l i m ited 

Table 88: 240 Volts Three-Phase-100% Motor Load 
300 722 50000 
5.0% 1 00000 

1 50000 
250000 
500000 
U n l i m ited 

500 1 203 50000 
5.0% I I 1 00000 

1 50000 

I 250000 
500000 
U n l i m ited 

-· I 750 1 804 50000 
5.75% 1 00000 I 1 50000 

250000 
500000 
U n l i m ited 

1 000 2406 50000 
5.75% 1 00000 

1 50000 
250000 
500000 
U n l i m ited 

0) At transformer self-cooled rati n g .  

Seco n d a ry Short-C i rcuit  Cu rrents 
RMS Symmetrical Amperes j Through Motor I Combined I Transformer Contribution 

I O n l y  _l__ 
I 1 4900 1 700 1 6600 

1 5700 1 7 400 

I 1 6000 1 7700 
1 6300 1 8000 I 1 6500 1 8200 
1 6700 1 8400 

2 3 1 0 0  2800 25900 
25200 28000 
26000 28800 
26700 29500 
27200 30000 
27800 30600 

28700 4200 32900 
32000 36200 
33300 37500 
34400 38600 
35200 39400 
36200 40400 

35900 5600 4 1 500 
4 1 200 46800 
43300 48900 
45200 50800 
46700 52300 
48300 53900 

1 2900 2900 1 5800 
1 3600 1 6500 
1 3900 1 6800 
1 4 1 00 1 7 000 
1 4300 1 7200 
1 4400 1 7300 

20000 4800 24800 
2 1 900 26700 
22500 27300 
2 3 1 00 27900 

I 23600 28400 
2 4 1 00 28900 

24900 7200 3 2 1 00 
27800 35000 
28900 3 6 1 00 
29800 37000 
30600 37800 
3 1 400 38600 

3 1 000 9600 40600 
35600 45200 
37500 47 1 00 
39 1 00 48700 
40400 50000 
4 1 800 5 1 400 

M i n i m u m  Size Breakers for Selective 
Trip Systems 

M a i n  I Feeder Feeder 
Breaker Breaker Breaker 
S h o rt Delay Short Delay Instantaneous 
Trip ( Trip Trip 

DSIJ-5 1 6  DSII-308 DSIJ-308 
DSII-308 DSII-308 
DSIJ-308 DSII-308 
DSII-308 DSII-308 
DSII-308 DSII-308 
DSII-308 DSII-308 

DSIJ-5 1 6C?J DSII-308 DSIJ-308 
DSII-308 DSII-308 
DSII-308 DSIJ-308 
DSII-308 DSII-308 
DSII-308 DSIJ-308 
DSII-508 DSII-308 

DSII-632 DSII-508 DSII-308 
DSII-508 DSII-308 
DSII-508 DSII-308 
DSII-508 DSII-308 
DSII-508 DSII-308 
DSII-508 DSII-308 

DSII-632C?J DSII-508 DSII-308 
DSII-508 DSII-508 
DSII-508 DSIJ-508 
DSII-608 DSII-508 
DSII-608 DSII-508 
DSII-608 DSII-508 

DSII-308C?J DSII-308 DSII-308 
DSII-308 DSII-308 
DSII-308 DSIJ-308 
DSII-308 DSII-308 
DSII-308 DSII-308 
DSII-308 DSII-308 

DSII- 5 1 6® DSII-308 DSII-308 
DSII-308 DSIJ-308 
DSII-308 DSII-308 
DSII-308 DSII-308 
DSII-308 DSII-308 
DSII-308 DSIJ-308 

DSII-620® DSII-508 DSIJ-308 
DSII-508 DSII-308 
DSII-508 DSIJ-308 
DSII-508 DSII-308 
DSII-508 DSII-308 
DSII-508 DSII-308 

DSII-632(JJ DSII-508 DSII-308 
DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-608 DSII-508 

® Next larger frame size main  breaker may be req u i red for 55/65'C rise a n d/or forced a i r-cooled (FA) transformer. Check Transformer Secon d a ry Ampere 
Rati ng.  
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Type DSll Metal-Enclosed Low-Voltage Switchgear 

Application of Type DSII Air Circuit Breakers 
With Standard Three-Phase Transformers Fluid Filled and Ventilated Dry Types, Continued 

I Transformer Base Secon d a ry Sh ort-Circ u it Cu rrents !M i n i m u m  Size Breakers for Selective J I ( 1 00%) Rating I R M S  Symmetrical Amperes 1 Trip Systems 

I kVA a n d  11 Amperes3�-,�-M a xm1u m  Sh;;:\ C1rc u itj Through I Motor I Combi ned I Main -------r Feeder I Feeder I Percent kVA Ava i lable from I Transformer I Contri bution I Breaker 1 Breaker Breaker I I m pedance 1 I P n m a ry System O n l y  I I Short Delay I S hort Delay I Instantaneous I � ___ __l__ ____ L I l____ _ _ _  � __ ___ _j_2_r'£__ __ _j_2ri_IJ_ __ _j_ 
Trip ---1 1 Table 8C: 480 Volts Three-Phase-100% Motor Load 

II 500--r 601
- -l5oooo ______ fWOOO 2400 11 2 400--- 1, DSII-308@ Tncl DSII-308 -�1 DSII-30B-l 

5-0% I 1 00000 I 1 0900 I 1 3300 DSII-308 DSII-308 I I 1 50000 1 1 300 I 1 3700 I I DSII-308 I DSII-308 I I I I 250000 I 1 1 600 I 1 4000 I I. DSII-308 I DSII-308 I I 500000 I 1 1 800 I I 1 4200 DSII-308 I DSII-308 I ; 1 2000 _____j__ I 1 4400 L �1-308 DSII-308 ___j I 1 2 400 II 3600--�1 1 6000 
___ 1 DSII-51

_
6_ 1 DSII-308 I DSII-308 I I 1 3900 1 7 500 I DSII-308 DSII-308 1 1 4400 I I 1 8000 I I DSII-308 DSII-308 

I U n l i m ited 

750 902 I 50000 
5.75% 1 00000 

Ji " ooo 

1 000 1 203 
5.75% 

1 500 1 804 
5.75% 

2000 2406 
5.75% I 
2500 3008 
5.75% 

250000 
500000 
U n l i m ited 

50000 
1 00000 
1 50000 
250000 
500000 +--U n l i m ited 

50000 I 1 ooooo I 1 50000 I 250000 

I 500000 
U n l i m ited 

50000 
1 00000 
1 50000 
250000 
500000 I U n l i m ited 

I 50000 
1 00000 
1 50000 

1 4900 I I 1 8500 I DSII-308 DSII-308 
1 5300 1 8900 I DSII-308 DSII-308 

--1--1 5700 I I 1 9300 I I DSII-308 DSII-308 I 1 5500 4800 I 20300 I DSII-51 6:;>) I DSII-308 DSII-308 

I 1 7 800 I I 22600 
I 

DSII-308 DSII-308 
1 8700 I 23500 I I DSII-308 DSII-308 I 1 9600 24400 I I DSII-308 DSII-308 f30200 I I 25000 I I DSII-308 DSII-308 
20900 I 25700 DSII-308 DSII-308 

--
20600 --+--1 1200 I 27800 T DSII-620'2c I DSII-308 DSII-308 I 24900 3 2 1 00 I I DSII-508 DSII-508 
26700 I I 33900 I I DSII-508 DSII-508 
28400 I 35600 DSII-508 DSII-508 
298oo I 37ooo 1 DSII-508 DSII-508 
3 1 400 38600 }--; 24700 l 9600 34300 I DSII 
3 1 000 40600 
34ooo I 436oo 1 
367 oo 463oo 1 
39 1 oo I 487oo I 
4 1 800 5 1 400 

28000 I 1 2000 40000 I DSII 
365oo I 485oo 1 

-632:2) 

-632@ 

DSII-508 DSII-508 

DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-608 DSII-608 

DSII-508 DSII-508 
DSII-508 DSII-508 
DSII-608 DSII-608 4a5oo 525oo I I 25oooo 446oo 1 566oo I DSII-608 DSII-608 
DSII-608 DSII-608 

: 

I 5ooooo 48 1 ao I 6a1 oo 1 
U n l i m ited 52300 64300 -I 

3609- / 50000 30700 T 1 4000 44700 I DSII -840@ 

I DSII-608 DSII-608 � � DSII-508 DSII-508 

I 1 ooooo 4 1 2oo 1 552oo I I 1 5oooo 466oo I 6o6oo 
25oooo 5 1 9oo 659oo 1 1 5ooooo 568oo I 7o8oo I U n l i m ited 62800 76800 �---�-----+----------+--1 50000 34000 1 8000 52000 I DSII-850 
1 00000 47500 65500 

II 
1 5oooo 547oo n1oo I 
25oooo 522oo 8o2oo I 500000 69400 87400 I U n l i m ited 78500 96500 I --�----�-

Ci) At transformer self-cooled rati ng. 

DSII-608 
DSII-608 
DS LII-308 
DS LII-308 
D SLII-308 

DSII-608 
DSLII-308 
DSLII-308 
DS LII-308 
DS LII-308 
DSLII-308 

DSII-608 
DSII-608 
DS LII-308 
DSLII-308 
DS LII-308 

DSII-608 
DSLII-308 
DS LII-308 
DS LII-308 
DSLII-308 
DSLII-308 

QJ Next l a rg e r  fra me size m a i n  breaker may be req u i red for 55/65'C rise a n d/or forced-a i r  cooled (FA) transformer. Check Transformer Secondary Ampere 
Rati ng.  
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

Application of Type DSIT Air Circuit Breakers 
With Standard Three-Phase Transformers Fluid Filled and Ventilated Dry Types, Continued 

1 Transformer Base ! Secondary Short-Circuit Cu rrents Min imum Size Breakers for Selective� 
f-

-_( 1 00%) Rating RMS Symmetrical Amperes Trip Systems I 
1 kVA and 1 Amperes:D Maximum Short Circuit I Through I Motor I Combi ned Main I Feeder Feeder 

I I Percent 1 I kVA Avai lab le from I Transformer I Contribution I Breaker B reaker Breaker 
Impedance Pnmary System 1 Only I I 

Short Delay 11 Short Delay Instantaneous� 
f I Trip Trip Trip 

f-
Table 80: 60� Volts Three-Phase-100% Motor Load 

1 500 --!48 1  5oooo \Sooo 19oo 9900 1 DSII-308 DSII-308 DSII-308 I I 5.0% I 1 00000 I 8700 10600 DSII-308 DSII-308 

I I 1 50000 I 9000 1 0900 I DSII-308 DSII-308 I 
250000 9300 1 1 200 

I 
DSII-308 DSII-308 I II I I 500000 I 9400 1 1 300 DSII-308 DSII-308H I Unl im ited --+- 9600 1 1 500 I DSII-308 DSII-308 

, 750 722 1 5000.--:-0 ________ 1 10ooo--r900 1 1 2900 1 DSII-308!?: 1 DSII-308 DSII-308 I 5.75% I II ; ����� I ; ;��� I I
I ; :��� II I g���:;�� g���:;�� I. I 250000 I 1 1 900 1 4800 DSII-308 DSII-308 

500000 I 1 2200 1 5 1 00 DSII-308 DSII-308 I _j Un l imited 1 2600 1 5500 DSII-308 DSII-308 

II- 1000- I 962 50000 T-1 2_4_0_0---+-3-9_0_0 ___ +--1 6  -3-0--0---+--D-S-II--5-1_6_--+_D_S_I_I--3-0-8 --+--D-S-II--3
-0-8---1 

I 
5.75% I 1 00000 I 1 4300 1 8200 DSII-308 DSII-308 

1 50000 I 1 5000 1 8900 DSII-308 DSII-308 
250000 1 5600 1 9500 DSII-308 DSII-308 I I 500000 I 16200 30100 DSII-308 DSII-308 

___j_ Unl im ited 1 6700 20600 DSII-308 DSII-308 �- 1 _1_4_4·3----+�-50000 1 6500 5800 22300 DSII-516@ DSII-308 DSII-308 I 5.75% I I 1 00000 20000 25800 DSII-308 DSII-308 I I 1 50000 2 1 400 27200 DSII -308 DSII -308 
250000 22700 28500 DSII-308 DSII-308 I I I 500000 23900 29700 DSII-308 DSII-308 

� Un l im ited I 25 100 30900 DSII-508 DSII-508 

I 2000 11 1924 I 50000 II 
19700 II 7700 27400 DSII-620@ DSII-308 DSII-308 

5.75% 

I 

1 00000 24800 32500 DSII-508 DSII-508 
1 50000 27200 34!:100 DSII-508 DSII-508 I I 250000 29400 37100 DSII-508 DSII-508 II I 500000 I 31300 39000 DSII-508 DSII-508 
Un l im ited 33500 41 200 DSII-508 DSII-508 

I 2500 I 2406 I 50000 I 22400 9600 32000 DSII-632:g) DSII-508 DSII-508 

I 5.75% 

II 
1 00000 I 29200 38800 DSII-508 DSII-508 

I 1 50000 I 32400 42000 DSII-508 DSII-508 
250000 .I 35600 I 45200 DSII-608 DSII-608 

I 500000 38500 48 1 00 I DSII-608 DSII-608 I I Un l im ited �1 80()
_ I 5 1 400 l DSLII-308 DSLII-308 

3ooo 1 2886 II 5oooo I 24600 I
I 

1 1 500 361:-::o-=-o-----t-: \ Dc-:s:-:::n=--6c:c3:-::2--=rz-. ---i--cD=-s=-=I=-1 --5�o8=----+--=D:-::s=-u--5=-o:-::8-----i 
I 5.75% I 1 00000 33000 44500 I DSII-608 DSII-608 

I 1 50000 37300 48800 I DSII-608 DSII -608 I I
I 250000 I 41 500 I 53000 I DSLII-308 DSLII-308 

I I 
500000 I 45500 I 57000 DSLII-308 DSLII-308 
Un l im ited 50200 61 700 DSLII-308 DSLII-308 � 3750

o/c I 3608 

II , ::::: 
I moo I "400 " '" -----+-:-D=-s=-=I=-I--:-8-:-4o=-=rz=---+--=-D-=-si=-I--5-:-o8-=----+-cD=-s=-I-I--5o-8=----+ 

II 
5.75 

0 II ;����� II :���� I !:!�� git��:i�i git�H�i I 500000 55500 69900 DSLII-308 DSLII-308 
Un l imited 62800 77200 DSLII-308 DSLII-308 

iD At transformer self-cooled rating . 
@ Next larger frame size main breaker may be required for 55/65°C rise and/or forced-a i r  cooled (FA) transformer. Check Transformer Secondary Ampere 

Rating . 
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Table 9A: Typical Dimensions - Indoor OS Breakers (j) Ql @ 
DSII Mains - Close Coupled to Transformer 

TRANSITION METERING 

MAIN 
OSJI-308 
DSII-516 
DSII-620 
FEEDER 
DSJI-308 
DSII-516 
DSIJ-620 

FEEDER 
DSII-308 
DSII-516 
DSII-620 

2 1  2 1  
Fig. 1 

@ 

(§) 

(6) 

TRANSITION METERING 

MAIN 
C4) DSII-632 

FEEDER 
DSII-308 
DSII-516 
DSII-620 

21 2 1  
Fig. 2 

DSII Mains - Cable or Bus Duct Connected 

METERING 

MAIN (Q) 
DSII-308 
DSII-516 
DSII-620 

FEEDER (6) 
0511-308 
DSII-51 6  
DSJI-620 

2 1  
Fig. 4 

DSII Ties 

6��P-��8 �6) 
DSII-516 
DSII-620 

61�II-308 (§:' 
DSII-516 
0511-620 
FEEDER (6) 
DSII-308 
DSII-516 
DSII-620 
FEEDER (§) 
DSII-308 
DSII-516 
DSll-620 

2 1  

Fig. 9 

DSII Feeders 

FEEDER @ DSII-308 
DSJI-516 
OSII-620 

FEEDER @ DSII-308 
DSII-516 
DSII-620 
FEEDER @ DSII-308 
DSII-516 
DSII·620 
FEEDER @ DSII-308 
DSII-516 
DSII-620 

2 1  

Fig. 16  

September 1995 

METERING 

MAIN 
DSII-308 
DSU-516 
DSII-620 
FEEDER 
DSII-308 
DSil-516 
DSII-620 
FEEDER 
DSII-308 
DSIJ-516 
DSII-620 

2 1  
Fig. 5 

FEEDER 
DSII-308 
DSII-51 6  
DSII-620 
TIE 
DSII-632 

FEEDER 
DSII-308 
DSII-516 
DSII-620 

@ 

@ 

(!t 

C0 

�[' 

2 1  

Fig. 10  

FEEDER @ 
DSII-308 
DSII-516 
DSII-620 

FEEDER @ 
DSII-308 
DSII-51 6  
DSII-620 
FEEDER 
DSII-632 

2 1  

Fig. 17 

METERING 

MAIN 
DSH-632 

2 1  
Fig. 6 

METERING 

TIE 
DSII-840 
DSII-850 

34 

Fig. 1 1  

FEEDER 
DSII-632 

FEEDER 
DSII-308 
DSil-516 
DSII-620 

FEEDER 
DSII-308 
DSU-516 
DSIT-620 

� 

@ 

2 1  

Fig. 18  
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

TRANSITION METERING 

MAIN 
@ DSII-840 

DSII-850 

2 1  34 
Fig. 3 

METERING 

FEEDER 
DSII-308 
DSII-51 6  
DSII-620 
MAIN 
DSII-632 

2 1  
Fig. 7 

METERING 

MAIN 
DSII-840 
DSII-850 

34 
Fig. 8 

Miscellaneous 

POWER 
COMPANY 
METERING 

38 
50 

T 
R 
A 
N 
s 
I 
T 
I 
0 
N 

T 
0 
D 
s 

NOTES 

1 3  

G:l- Maximum indoor shipping width i s  5 vertical sections or 1 20 inches, 
whichever is smaller. Maximum outdoor shipping width is 96 inches 
inc luding aisle doors, any transformer con nections, etc. 

(2)_ All vertical sections are 92 inches high plus 4 i nch ventilators and 
non-removable l ifting angle. When the top-of-gear breaker lifter is 
used, height is 1 04 i n .  over the lifter and 97.38 i n .  over the l ifter 
rai l .  

Ql- When bus ducts out of feeder sections are requi red, the depth of 
the l i neup may i ncrease and vertical stacking may be effected. 
Refer to Cutler-Hammer. 

®- Tra nsition may be om itted if: standard dry type transformer is used; 
auxi l iary and metering devices are not located in transition ; no 
fire pump breaker; no zero sequence ground fault. 

®- Refer to Cutler-Hammer for avai lab i l ity. 

®- Also DSII-508, DSII-608, DSII-616 (Max. of 2 fully loaded DSII-620 
breakers per section) .  

TRANSITION 
OR 
AUXILIARY 

2 1  

Note: Blank m a y  b e  su bstituted for 
any breaker position. 

Note: Auxi l iary may be su bstituted 
for any transition. 

TRANSITION 
TO MCC 
BLANK 

3/4 
AUXILIARY 

2 1  

Fig. 1 2  Fig. 13 
34 

Fig.  14  Fig. 1 5  

FEEDER @ 
DSU-632 

FEEDER @ 
DSII-632 

2 1  

Fig. 1 9  

FEEDER @ 
DSII-840 

FEEDER @ 
DSJI-840 

34 

Fig. 20 

Frame 
800 A 

1600 A 
2000 A 
3200 A 
4000 A 
5000 A 

Breaker Designation 
DSII-308, -508, -608, DSLII-308* 
DSII-516, -616, DSLII-516* 
DSII-620, DSLII-620* 
DSII-632, DSLII-632** 
DSII-840, DSLII-840** 
DSJI-850 

* These breakers have the current limiters mounted on the breaker. ** These breakers have the current lim1ters mounted separately_ 
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32-650 c 
Page 38 

Type DSII Metal-Enclosed Low-Voltage Switchgear 

Table 98: Typical Dimensions - Indoor - DSLII Breakers (j) @ @ 
DSLII Mains - Close Coupled to Transformers 

TRANSITION METERING TO TRANS-
FORMER 

�4: MAIN 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

21 21 

TRANSITION METERING TO TRANS-
FORMER 

MAIN 
@ DSLII-620 

BLANK 

:0 

2 1  21  

TRANSITION 
TO TRANS-

METERING 
FORMER 

FUSE '� TRUCK 
3200A 

BLANK 

2 1  

FEEDER TRANSITION 
DSLII-308 TO TRANS-
DSLII-516 FORMER 

MAIN 
DSII-632 

BLANK 

21 2 1  

FUSE 
TRUCK 
3200A 

MAIN 
DSII-632 

21 

TRANSITION FUSE 
TO TRANS- TRUCK 
FORMER 4000A 

MAIN 
DSII-840 

2 1  34 

TRANSITION 
TO TRANS-

METERING METERING 
FORMER 

FUSE MAIN 
� TRUCK DSII -840 

4000A 

BLANK BLANK 

2 1  34 
Fig. 1 Fig. 2 

2 1  Fig. 3 Fig. 4 Fig. 5 
34 
Fig. 6 

DSLII Mains - Cable or Bus Duct Con nected 

METERING 

MAIN 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

21 
Fig. 7 

DSLII Ties 

FEEDER 
DSLII-308 
DSLII-516 

TIE 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
OSLII-308 
OSLII-516 

2 1  

Fig. 1 5  

DSLII Feeders 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

2 1  
Fig. 2 1  

METERING 

MAIN 
DSLII-516 
DSLII-308 

FEEDER 
DSLII-516 
DSLII-308 

FEEDER 
DSLII-516 
DSLII-308 

21 
Fig. 8 

FEEDER 
DSLII-308 
DSLII-516 

TIE 
DSLII-620 

BLANK 

::t· 
21 

Fig. 1 6  

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-620 

2 1  
Fig. 22 

METERING 

MAIN 
DSLII-620 

21 
Fig. 9 

����K ':ID 
3200A 

��n-632 <ID 

21 
Fig. 17 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSII-632 

21 
Fig. 23 

METERING 

FEEDER 
DSLII-308 
DSLII-516 

MAIN 
DSLII-620 

21 
Fig. 1 0  

FUSE 
TRUCK 
3200A 

2 1  

FEEDER 
DSII-632 

FEEDER 
DSLII-308 
DSLII-516 

FEEDER 
DSLII-308 
DSLII-516 

2 1  
Fig. 24 

METERING METERING 

MAIN 
OSII-632 

3200A 
FUSE 
TRUCK 

FEEDER 
OSUI-308 
DSLII-516 

21 21 
Fig. 1 1  

TIE 
DSII-632 

Fig. 18 

21 

����K @ 
3200A 

21 
Fig. 25 

����K @ 
4000A 

6�II 840 @ 

34 
Fig. 19 

����K @ 
4000A 

34 
Fig. 26 

FUSE ® TRUCK 
3200A 

21 

Fig. 12 

FUSE 
TRUCK 
4000A 

34 

METERING METERING 

MAIN 
DSII-840 

4000A 
FUSE 
TRUCK 

34 34 
Fig. 13 

TIE 
DSII-840 

34 

Fig. 20 

NOTES 

34 
Fig. 14 

CD- Maxi m u m  indoor shipping width is 5 vertical seconds or 1 20 
inches, whichever is smal ler. Maximum outdoor sh ipping 
width is 96 inches inc luding aisle doors, any transformer 
con nections, etc. 

0- All vertical sections are 92 inches high plus 4 inch ventilators 
and non-removable lifting angle. When top-of-gear breaker 
lifter is used, height is 104 in. over the lifter and 97.38 in. over 
the lifter rail. 

®- When bus d ucts out of Ieeder sections are required, the depth 
of the lineup may increase and vertical stacking may be effected. 
Refer to Cutler-Hammer. 

®- Transition may be omitted it: standard dry type transformer 
i s  used; auxil iary and metering devices are not located in 
transition; no fire pump breaker; n o  zero sequence ground 
fault. 

®- No breakers al lowed below a DS LII-620. 

®- Refer to Cutler-Hammer lor availabil ity. 

Note: Blank may be substituted for any breaker position. 

Note: Auxil iary may be substituted tor any transition. 
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Table 9C: Dimensions, in Inches 

.56 X 1 .00 1.38 1.50 
(6) "' � ---+ CJ 
r 0 I T 

(3; 1 .3  
Power 

cc Cable 

L Conduit 
Area 

l 
1.50 ---+ r- i � 1 .5 

D 
2.75 ____. r- ____, +-- 2. 75 

A I � ·" 
Control j L  Wiring 
Conduit 

Area 3.8 _i t 0 

T � 
Front 3.13 

CD 4.63 

1 
Floor Plan 

DSII (EXCEPT DSII-840 & DSII-850) 

1.- 1 .00 
1 ---'rl 1•-4 00 

5

'; Q - t- Control Wiring 
Conduit Area 

23.50 

j _'===:::::J 
Front 

DSLII, DSII-840 & DSII-850 

Top View 

l_ 
�/!__ [J I '\

Control Wiring 

32.75 I 

Conduit Area 

I 
l_ '====' 

Front 

Center of G ravity 

For seismic calcu lations, the fol lowing d i men­
sions should be used to locate the center of 
gravity for Type DSII Switchgear.  

Vertical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 inches 
Left-to-r ight . . . . . . . . . . . . . . . . . . . . . .  center of l i n e u p  
F r o m  t h e  front . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 i nches 

(28 i n ches for assem blies conta i n i n g  
DSLII, DSII-840 a n d  DSII-850 Breakers) 

September 1995 
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Type DSll Metal-Enclosed low-Voltage Switchgear 

Type of -,---1 CD-,- I I C?J I' -----,--� RecommendedQJ I Breakers FC I W j D CC A I B No.  of Power 
I n  Section I I I I I _j I i.��d u:ts (��x. )  j 
���

c��t

ll, r-- :
2 
"

1 I ! H1 I� -�� rl -
30.50 

II I 1 � 11 : II DSII-840 I 36 I I 78 28 24·50 I 1 5  1 2  
DSII-850 I I L 84 I 3 4  I I 1 8  + 1 5  I 
DSII-840 I 

44 
II 34 

I ;� II �� I 38.50 f 32.50 I 
2

_!_ �--l r-�-�-�_1;1_�-��_o_lr-------+-l - I :: 1 :; ! I I li I l! � 
DSLU-308 1 1 �� 1 1� 11 1 r � 1 � I DSLII-5 1 6  44 I 21 78 I 20 38.50 I 32.50 I 1

1
0

5 1
9
2 II DS LII-620 I II :� _L �� I I 1 8  1 5  � 

1 2 I -
1
-
4 --r- -

-r

---
�--

1

���--:� 1 
DSLII-632 44 I 21 I 78 20 I 38.50 32.50 I 

L__ __ _!___ __ __:l ___ __j_I __ :_�_L �� _ _LI ___ __L____ ti��_j 
Metal Endo�ed Sh1pp1ng ­
Spli!Te''"'nai Biock' 

I 
I I 
. _j I J ---'- -

- Opuu�al Top-of-Ge�r Brenk�r L1fter 

UftongPI<JtP 

--'-
4 

-·1 
CaiJI� 

Com"artm�nt 

Section View of Typical Structure 

Estimated Heat Loss Per Breaker (Watts) (See 
Note Below) 

DSII-308 ( DSLII-308) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 (600) 
DSII- 5 1 6  (DSLII-5 1 6) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 000 ( 1 500) 
DSII-620 (DSLII-620) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 500 (2250) 
DSII-632 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2400 
DSII-840 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3000 
DSII-850 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4700 
DSLII-FT32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3600 
DSLII-FT40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4500 

Note: Add heat loss of structure per the 
fol lowing.  
Main bus through 3200 Amps . . . . . . . .  4000 
M a i n  bus 4000 Amps maximum . . . . .  5000 
Main  bus 5000 Amps m a x i m u m  . . . . .  7000 

Gl FC is the recommended front clearance for 
breaker removal with top-of-switchgear-mounted 
breaker lifter. If a portable breaker lifter is to be 
used, allow at least 60" of aisle space. 

@ When a zero-sequence g round-fault CT is 
mounted on l i ne-side or load-side of a breaker, 
reduce CC d i mension by 1 0  i nches. 

Type DSll Indoor Switchgear Weights­
Pounds (Approximate) 

Stationary Structures 

21 i n .  wide breaker structure less breakers: 
66 in. m a x i m u m  depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 300 
78 i n .  maxi m u m  depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 400 
90 i n .  maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 500 

34 i n .  wide breaker structure less breakers: 
66 in. maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 500 
78 in. maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 600 
90 in. maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 700 

21 i n .  wide auxi l i ary structure less breakers: 
66 in. maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 000 
78 i n .  maxi m u m  depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 00 
90 i n .  maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 200 

34 i n .  wide auxi l i ary structure less breakers: 
66 in. maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 00 
78 i n .  maxi m u m  depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 200 
90 i n .  maximum depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 300 

13 i n .  w i de Bus Transition structure . . . . . . . . . . . . . . . . . .  700 
21 in. wide Transformer Transition structure . 1 000 

Drawout E lements 

DSII-308 Breaker@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50 
DSII-508 Breaker@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95 
DSII-608 Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
DSII-5 1 6  Breaker@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95 
DSII- 6 1 6  Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
DSII-620 Breaker@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
DSII-632 Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 
DSII-840 Breaker@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 
DSII-850 Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 
DSLII-308 Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
DSLII- 5 1 6  Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 
DSLII-620 Breaker® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 
DS LII-FT32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 
DSLII-FT 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430 

@ Stub conduit 2" maximum in power ca ble area, 
1" m a x i m u m  i n  control wiring area. 

® M a n u a l l y  or e lectronical ly operated. For 
app roximate i m pact weight,  add 50% of 
breaker weight. 

@ Floor channels not inc l uded . www . 
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A p p l ication Data 
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Type DSIT Metal-Enclosed Low-Voltage Switchgear 

Table 90: Typical Dimensions - Outdoor 

cr-lr � Rear Door:l /- I �- _ -{ ] 2 1 Width � 20.88 to Basej 
"A" " "A" 34 Width - 33 88 to Base -
J 38 Width � 37.88 to Base 

F!l f 19 .25 +- - ·i[j_ For Conduit 

Lk Bus Information 
Open ing See Ta ble 9C 

¢ 
U n it 

\ 
I"' ·' ! J 34.75 ' 

Door Swing j 

y T 1-- ' __......--

Front al � � 
Base (Ref) P l a n  V i e w  

I I 5.5o -_, r- (Ref) 
Outdoor 
Swgr. 

0 

Busduct Entrance 
When Requ i red 

6.80 
1 08 

Overa l l  
Height 

I 

I I 

1.o--31 .90_.1 
1 0pening Width 1 
I I 

: �  I 

I 
I 

I 

I 

I - - - - - -

I 

5 . 18 1 .38 
I (Rear Door) ! 

I 

I 1 0 1  
I 

I 

I 

I 6. 1 2  Outdoor Base 
I 

1 1 6. 1 2  (Base) 

104 

Front V i e w  

Weights of  Outdoor Structures - - ------- ------ -----
Stationary Structures(3) Weight ( l bs . )  ---- -------
E n d  trims (one set per l i n e u p) 1 5 00 - -------21 i n .  wide brea ker section 2600 

34 in. wide breaker section 2700 

21 i n .  wide a ux.  section 2300 

34 i n .  wide auxi l iary section 2400 

38 i n .  wide uti l ity s
_
e
_
c
_
t i

_
o
_
n 
_____ 

2700 

50 in. wide ut i l ity section 3200 

21 in. bus transition section 2500 

Transformer throat 1 50 

CD Rear doors are sta n dard.  
�v Enclosu res equi pped with h i nged door on each 

e n d  of a is le .  
Cll Weight of structure is less breakers. 

Dimensions for Estimating Purposes Only. 

1:= 4.00 2.81:! �1 24. 1 2  (Overall Depth With Mounting Angles) * 
Mounting Angle 

( I nverted Lifting Angles) 

Right-Hand End View 
Note: * Denotes rear of 

base and frame. 
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Outgoing Low-Voltage Switchgear Section 

Typical Specification 

General-Type DSII indoor (outdoor) low­
voltage meta l-enclosed switchgear  s h a l l  
consist o f  a stat ionary struct u re asse m bly 
a n a  one o r  more removable " De- ion" air  
c i rcuit  breaker u nits fitted with d i scon nect­
ing devices and other necessa ry equ i pment. 
The switchgear s h a l l  be s u itable for 600 
Volts maxi m u m  service a nd s h a l l  withstand 
a 2200 Vac d ie lectric test i n  accordance with 
ANSI  standards.  It  s h a l l  be desig ned, 
man ufactured and tested in  accordance 
with the latest sta ndards of I E E E, N E MA, 
ANSI ,  and U L .  

Stationary Structure-Each steel u n it 
forming part of the stati o n a ry asse m bly 
s h a l l  be a self-contained housing h aving 
one o r  more i nd iv idua l  breaker o r  i nstru­
ment compartments and a rear compa rt­
ment for the bare buses and outgoing cable  
connections. 

Jacking sl ots sha l l  be provided for ease of 
l ift ing in equ i pment rooms for the pu rpose 
of removi ng s h i pp i ng skids and the addit ion 
or removal of equ i pment ro l lers. 

A rig i d  i ntegral steel base s h a l l  be provided 
for each section which wil l  a l low m ovement 
of s h i pp i ng g roups di rectly o n  rol lers 
wit hout a sepa rate skid. 

Barriers s h a l l  be provided which isolate the 
cable compartment from the horizonta l  and 
vertica l  bus compartments. 

Each c i rcu it  breaker compartment s h a l l  be 
equ i pped with pr imary and seco n d a ry 
contacts, d raw-out extension ra i ls,  station­
a ry levering mechanism parts and req u i red 
i nstru ment cu rrent tra nsformers .  A formed 
steel door equ ipped with an emerge ncy trip 
button, and supported on concealed h i nges 
with removable pins s h a l l  be provided for 
each circuit breaker compartment. 

The top of the u n it s h a l l  be enclosed with 
removable steel s heets which i ncl ude 
necessary h ooded venti lation openings. A 
sepa rate removable roof sheet s h a l l  be 
provided for d ri l l i n g  of control conduit  
h u bs. A metal  wi reway with remova ble 
covers shal l  be provided for s h i p p i ng-sp l it 
wir ing.  P u l l -apart type termina l  b locks s h a l l  
a l s o  be provided f o r  rapid,  error-free, 
s h i pping spl it  assem bly. 

The struct u re s h a l l  be so designed that 
future add it ions may read i ly be made at any 
t ime.  The steel  struct u re shal l  be thoro u g h ly 
c lea ned and phosp hatized pr ior  to the 
app l ication of  the l i g ht g ray ANSI  N o .  6 1  
f i n i s h .  

September 1995 

Appl icat ion Data 

32-650 c 
Page 4 1  

Type DSIT Metal-Enclosed Low-Voltage Switchgear 

A wh ite, l a m i nated, p l astic engraved circuit  
designation nameplate s h a l l  be provided on 
each c i rc u it breaker door.  

Buses and Connections-Each c i rcuit  s h a l l  
i ncl ude the necessary t h ree-phase bus a n d  
con nections between t h e  b u s  a n d  o n e  set of 
circuit breaker studs. NEMA 2-hole cable l ugs 
attached to si lver-plated copper extensions 
for the outgoing cables sha l l  be provided on 
the other set of circuit breaker studs. This 
system shal l  be designed such that ful l  s hort 
c ircuit withstand ratings through 65 kA are 
retained without the need for lashing of 
power ca bles. The buses and connections 
shall consist of high-conductivity (si lver-plated) 
(tin-plated) copper bar m o u nted on heavy­
d uty s u pports, a n d  having bolted joints. A l l  
bo lted jo ints s h a l l  ut i l i ze  Be l lev i l l e  type 
spring washers to m a i nta in maxi m u m  joint 
i ntegrity through conti nuous thermal  
cyc l i n g .  The bus system s h a l l  be suitable for  
appl ications on power systems req u i r i n g  a 
( 1 00 )  (200) kA short c i rcuit  withsta nd rati ng 
without u pstream current l i m it ing fuses. 
Sh ipping breaks and provis i ons for fut u re 
bus extensions s h a l l  h ave si lver-plated 
bolted connecti ons.  

Term i n a l  b locks with i nteg ral-type barr iers 
s h a l l  be provided for secondary c i rcu its. 
The term i na l  b l ocks s h a l l  be front accessib le 
through a removable tray a bove each c i rc u it 
bre a ker .  

A l l  control wir ing shal l  be secu rely fastened 
to the switchgear asse m bly without  the use 
of ad hesive wire anchors. A dedicated 
wiring path sha l l  be provided for purchaser's 
i nsta l l ed control wir ing.  Nonadhesive 
anch o rs s h a l l  a lso be provided fo r 
p u rc h aser's i nsta l l ed wir ing .  

Disconnecting Devices-The stationary part 
of the p r i m a ry d iscon necting devices for 
each c i rcuit  breaker s h a l l  consist of a set of 
contacts exte nding through a g lass 
polyester insu l at ing base.  Buses and 
outg oing cable  termina ls  shal l  be d i rectly 
con nected to t h e m .  The correspon d i ng 
moving contacts s h a l l  consist of a set of 
contact f ingers s u itably spaced on the 
circuit  breaker studs.  I n  the "connected" 
posit ion,  these contacts s h a l l  form a 
cu rrent-carrying bridge.  The assem bly s h a l l  
provide a m u lt itude of s i lver-to-si lver h i g h ­
press u re point contacts. H i g h  u n iform 
pressu re o n  each f inger s h a l l  be m a i nta i ned 
by spr ings.  The entire asse mbly s h a l l  be fu l l  
f loating a n d  sha l l  provide a m p l e  f lex i b i l ity 
between the stati o n a ry and m oving 
e lements. Contact engage ment shal l  be 
m a i ntained only in  the "connected" 
positon.  

The secondary d i scon nect ing devices s h a l l  
consist o f  f loating f ingers m o u nted on the 
removable u n it a n d  eng a g i n g  contacts 
located at the rear of the compartment. The 

secondary discon necting devices s h a l l  be 
s i lver-pl ated to ins u re permanence of 
contact. Contact engagement s h a l l  be 
m a i ntained in the "connected " and "test" 
posit ions. 

Removable Element-The remova ble 
e lement sha l l  consist of a type DSII De-ion 
air c i rcuit  breaker eq u i pped with the 
necessary disconnecti ng contacts, wheels, 
and i nterlocks for d raw-out app l icati o n .  The 
removab l e  element s h a l l  have fou r-positio n  
featu res a n d  s h a l l  perm it c l osing the 
com partment door with  the breaker i n  the 
"con nected," "test," "d iscon nected," and 
" remove" positions. 

Air Circuit Breakers-The air c i rcuit  breaker 
s h a l l  be Type DSII (DSLII) operating on the 
De- ion a rc i nterruption pri nc ip le .  These 
breakers s h a l l  i nco rporate spec i a l ly 
designed c i rcu it-i nterrupti ng devices which  
provide h igh  i nterrupting effic iency a n d  
m i n i m ize the formation o f  a rc fl ame and 
gases. 

The a i r  c i rc u it breakers s h a l l  h ave s i lver­
tu ngsten butt type contacts which ope rate 
u n der h i g h  p ressu re. The a rc ing contacts 
s h a l l  be a rc-resisti ng s i lver-tu ngsten.  The 
breaker s h a l l  be equ i pped with " De-io n "  arc 
c h utes which effect ively enclose the a rcing 
contacts a n d  confi ne the a rc to red uce the 
disturbance ca used by s hort-c i rcuit  
i nterru ptio n .  Each breaker shal l  be equ ipped 
with a position ind icator, mechan ica l ly 
connected to the c i rcuit  breaker mechanism.  

Inc lude when DSLII brea kers specified 
a bove: C i rc u it breakers s h a l l  i nc lude current 
l i m ite rs, i nteg ral ly o r  sepa rately m o u nted, 
coordi nated with the breaker tr ip device so 
as to avoid unnecessary blowing of the 
current l im iters. Breaker s h a l l  inc lude an 
a nti s ing le  phase device that w i l l  tr ip  the 
breaker i n  the event of a blown l i m iter, 
i n d icate from the front of the breaker w h i c h  
l i m iter is b lown, and prevent the breaker 
from bei n g  reclosed on a s ing le  p hase 
condit ion due to missing o r  blown l i m iters. 

[ S pecifier  note: Inc lude only the tr ipping 
funct ions below necessary for the specific 
app l ication. Requirements for m a i ns, ties, 
and feeders may be different.] 

Each breaker s h a l l  be equi pped with a 
m i c rop rocessor-based, true R M S  sensing 
tr ip device.  The adj u stments shal l  be long 
de lay pickup between 50% a n d  1 00% of the 
tr ip rat ing,  long t ime de lay between 4 a n d  
36 seconds at 6 t i m e s  tr ip rati ng, short 
de lay pickup between 2 and 1 0  t imes tr ip 
rat ing,  short t ime delay between 0.18 and 
0 . 5  seconds at 2 .5  t imes short delay pickup,  
i nstanta neous pickup between 2 a n d  1 2  
t imes trip rat ing,  g round fa u l t  picku p 
approxi mately 20% of tr ip rati ng a n d  www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



A p pl i cati o n  Data 

32-650 c 
Page 42 

Type DSll Metal-Enclosed Low-Voltage Switchgear 

ground fa u l t  t ime between 0.22 a n d  0.5 
seconds.  

It  shal l  be possi b l e  to test and verify the 
t ime a n d  cu rrent c h a racteristics a n d  tr ip  
c i rcuit  by means of  a portab l e  p l u g- i n test 
device. 

B oth e l ectrical ly operated and m a n u a l l y  
operated breakers s h a l l  have stored e n ergy 
operati ng mechan isms. O n ly one stroke of 
the operati n g  h a n d l e  s h a l l  be n ecessary to 
c h a rge the stored energy spr ing when 
operati ng the manual  breaker. The release 
of the e n e rgy to c l ose the breaker m a n u a l l y  
s h a l l  be b y  m e a n s  o f  a mechan ica l  
push button wh i ch i ns u res positive control 
of the closing ope ratio n .  E lectrica l  c lose 
s h a l l  be i n itiated by means of a release 
solenoid .  

Single Line Diagram and Elevation 

3 PST 6 
Switch 

Current 
Limiting 

Fuses 

Seismic 
The switchgear assembly and c i rcuit  
breakers shal l  be s u itable for a n d  certified 
to meet a l l  a p p l icable seismic req u i rements 
of ( U SC) (The C a l ifor n i a  B u i l d i n g  Code) for 
zone 4 app l i cati o n .  G ui d e l i n es for the 
i n sta l lat ion consistent with  these req u i re­
m ents s h a l l  be provided by the switchgear  
m a n ufact u rer  a n d  be based upon test ing of 
representative equ ipment. The test re­
sponse spectrum s h a l l  be based u po n  a 5% 
m i n i m u m  d a m p i ng factor, ( I nsert the 
fo l lowi n g  fo r USC:  a peak of 0.75g, a n d  a 
ZPA of 0 .38g ) ,  ( I nsert the fo l lowi ng fo r CBC: 
a peak of 1 .8g, and a ZPA of 0 .45g ) .  The 
tests s h a l l  fu l ly e nvelope th is  response 
spectrum fo r al l  e q u i p ment natu ra l  frequen­
c ies up to at  l east 35 Hz. 

1' 
PT J) 

I' 

t 
1-) I DSII·632 y 3200-Amp Frame 

l) Manual Operated, 
Amp Trip :) 

I' 
DSII·608 1' 800-Amp Frame 

Manual Operated, ) t Amp Trip l ) I '" I' 

A 

Factory Assembly and Tests 
The switchgear  s h a l l  be completely 
assem bled, wi red, adjusted and tested at 
the factory. After assembly, the complete 
switchgear s h a l l  be tested for operation 
u nd e r  s i m u lated service conditions to 
ass u re the accu racy of the wir ing and the 
functi o n i n g  of the e q u i pment.  

The main c i rcu its shal l  be given a d ie lectric 
test of 2200 Volts for one m i n ute between 
l ive parts a n d  ground a n d  between o pposite 
pola rities. The wiri n g  and control c i rc u its 
s h a l l  be g iven a d ie lectric test of 1 500 volts 
for one m i n ute o r  1 800 volts for one second, 
between l ive parts a n d  g ro u n d .  

Note: Arrangement sketch a n d  s ingle  l i ne 
d iagram s i m i l a r  to samples shown s h o u l d  
accompany the written specificat ion.  

DSII-608 
800-Amp Frame 

Manual Operated, 
Amp Trip 

DSII-608 
800-Amp Frame 

Manual Operated, 
Amp Trip 

DSII-61 6  
1 600-Amp Frame 
Manual Operated, 

Amp Trip 

DSII-61 6  
1 600-Amp Frame 
Manual Operated, 

Amp Trip 

A 

Instrument Feeder 

D t- f- B B 

D Feeder 

2500 kVA 
Main Silicone 

13,800 ' 
High Voltage 
480Y/277 c 
Low Voltage 

3PST Switch 65°C Rise Ill Feeder 
Current Limiting 5.75% Impedance 

Fuses, Clamp 3 �-60 Hz 

Terminals Standard 
Accessories 

f- f-- c D 
Feeder Feeder 
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Type DSII Metal-Enclosed Low-Voltage Switchgear 

Cutler-Hammer 
Westinghouse & Cutler-Hammer Products 
221 H eywood Road 
Arden,  North Ca rol ina ,  U .S .A. 28704 

Printed in  U.S.A. 
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