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WARNING 

DO NOT ATTEMPT TO INSTALL OR PERFORM MAIN
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED. 
DEATH OR SEVERE PERSONAL INJURY CAN RESULT 
FROM CONTACT WITH E N ERGIZED EQUIPMENT. 
ALWAYS VERIFY THAT NO VOLTAGE IS PRESENT 
BEFORE PROCEEDI NG W ITH THE TASK, A N D  
ALWAYS FOLLOW GENERALLY ACCEPTED SAFETY 
PROCEDURES. 

THE WESTINGHOUSE ELECTRIC CORPORATION IS 
NOT LIABLE FOR THE MISAPPLICATION OR MISIN
STALLATION OF ITS PRODUCTS. 

Page 

1 
1 
2 
2 
2 
3 
3 
4 
5 
5 
5 
6 
6 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

1 4  
1 4  
1 4  
1 4  

The user is cautioned t o  observe a l l  recommendations, wa rn
ings and cautions rel ating to the safety of personnel and equip
ment, as well as all general and local health and safety laws, 
codes, and procedures. 

The recommendations and information contained herein are 
based on Westinghouse experience and judgement, but should 
not be considered to be all inclusive or covering every appl i
cation or  ci rcumstance which may a rise. If  any questions a rise, 
contact Westinghouse E lectric Corporation for further infor
mation or instructions. 

Effective October, 1 989 Supersedes I.L. 29-855 dated May, 1 988 

Rating 
Plug 

I.L. 29-855-A 

Fig. 1 View of SPB Circuit Breaker Shown with Digitrip 
RMS BOO Trip Unit Installed 

1.0 Supplementary Information 

The instructions contained in this book supplement the instruc
tions for type SPB Systems Pow-R Breakers covered in 
I.L. 29-801 (I.B. 1 5082). 

2.0 Digitrip RMS Trip Units 

This instruction book specifica l ly  covers the appl ication of 
Digitrip RMS Trip Units insta l led in type SPB Systems 
Pow-R Breakers as illustrated in Fig. 1 .  

Digitrip RMS Trip Units are AC devices that employ micro
processor based technology that provides true RMS current 
sensing means for proper correlation with thermal character
istics of conductors and equipment. The primary function of 
the Digitrip RMS Trip Unit is ci rcuit protection. This is achieved 
by analyzing the secondary current signa ls received from the 
ci rcuit breaker current sensors and initiating trip signa ls to the 
ci rcuit breaker shunt trip when pre-set current levels and time 
delay settings a re exceeded. 

In addition to the basic protection function, a l l  Digitrip RMS 
Tri p Unit models provide mode of trip information and integ ra l 
test provisions. 
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�--'-;::======t------ Digitrip RMS 600 
RMS Sensing 
with Current Display 

----- Rating 
Plug 

Protection .C...-------1 
Function 
Panel 

Fig. 2 View of the Four Basic Models of the Digitrip RMS Trip Unit 

The protection section of the Digitrip RMS Trip Unit can be 
equipped with a maxim um of five phase a nd two ground (time 
current) curve shaping adjustments. The exact selection of the 
available protection function adjustments is optional to satisfy 
the protection needs of any specific insta l lation. The short delay 
and ground fault pick-up adjustments can be set for either flat 
or l't response. A pictorial representation of the applicable 
time-cu rrent curve for the selected protection functions is pro
vided on the face of the trip unit for user reference. 

Red LEOs that are p laced in the Time-Current curves depicted 
on the face of the trip u nit provide mode of trip indication for 
ground fault, overload and short circuit trip operations. 

Al l  Digitrip RMS Trip Units that a re not equipped with an 
adjusta ble instantaneous trip e lement (LS and LSG) a re pro
vided with a making current release which is referred to as a 
discriminator. In addition, a high-level instantaneous override 
circuit is provided to insure rapid circuit clearing u nder abnor
mal  fault cu rrent conditions. 

Digitrip RMS Trip Units a re available in four basic models, as 
i l lustrated in Fig. 2, 500, 600, 700 a nd 800. Separate instruction 
leaflets referenced in Section 7.2 cover the basic functions and 
features of each model. This instruction book is arranged to 
describe the unique features of each type as they relate to their 
application in Type SPB, Systems Pow-R Breakers. Table 1 
i l l ustrates the avai lable functions a nd features of each of the 
four trip unit models. 

3.0 Rating Plugs 

Rating Plugs, as i l l ustrated in Fig. 3, determine the continuous 
current rating of the circuit breaker. All protection function 
settings on the face of the trip unit a re expressed in per unit 
mu ltiples of the p lug ampere rating (l nl· 

Available rating plugs are shown in Table 2. Plugs must be 
selected to match the desired continuous current rating of the 

circuit breaker as wel l  as the fra me rating a nd the system fre
quency, i.e., 50 or  60 Hz. 

Rating p lugs a re equipped with a back-up battery, as il lustrated 
in Fig. 3, to maintain the mode of trip operation fol lowing a 
circuit breaker tripping operation when external  control power 
is not available. The battery is a long-life lithium type, that is 
replaceable from the front of the trip u nit, when required, with
out removing the rating p lug. Replacement types a nd instruc
tions a re provided in the Digitrip RMS Trip Unit instruction 
leaflet referred to in Section 7.2 of this book. 

Following a trip operation and with no supplementary control 
power avai lable, the battery will maintain the mode of trip LED 
for approximately 60 hou rs. 

Note: The rating p lug must be securely tightened in 
the trip unit before operating the circuit breaker. 

4.0 Digitrip RMS Model Considerations 

4.1 Digitrip RMS 500 

The Digitrip RMS 500 Trip Assembly consists of a Digitrip RMS 
500 Trip Unit as described in I.L. 29-851 , 3 or 4 auxiliary cu rrent 
transformers and a stab-in trip unit terminal block as shown 
in Figs. 4 and 5. 

The fourth auxiliary cu rrent transformer is supplied when the 
optional  ground fault protection function is selected in the trip 
u nit. Also, a side mou nted 4-point terminal block is provided 
to pre-wire the mode of g round fault sensing used, i.e., resid
ual ,  source g round or zero sequence. 

The trip unit contains a receptacle for use with an optional 
Auxilia ry Power modu le (Cat. No. PRTAAPM). When this mod
ule is in place on the trip u nit and connected to a 1 20 V. 50/60 
Hz supply, the circuit breaker can be bench tested using the 
integral test panel. With the circuit breaker in the closed posi-
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Circuit Breaker 
Type Identification 

Fig. 3.1 View with Hinged 

Hinged 
Cover 

I 

Cover Closed Plug 
Identification----+ 

Battery 
Check 
Pushbutton -----i--tllli 

Battery --------.....J 
Check 
LED 

•• 

Fig. 3.2 View with Hinged 
Cover Open and 
Battery Installed 

Battery 

Fig. 3 Typical Rating Plug 

tion, it can be "tripped" when the test selector switch is in  
either the "6T" or "GFT' positions. 

CAUTION 

TESTI NG OF A CIRCUIT BREAKER BY IN ITIATI NG A 
T R IP OPERATION WHILE I N  THE CELL "CO N 
NECTED" POSITION B Y  THE INTEGRAL TEST PRO
VISIONS IN THE DIGITRIP RMS TRIP UNIT IS NOT 
RECOMMEN DED. 

THE TRIPPING OPERATION OF THE CIRCUIT BREAKER 
WILL CAUSE DISRUPTION OF SERVICE AND POS
S I BLY PERSONAL I NJU R Y  R E SULTI N G  F ROM 
U N N ECESSARY SWITC H IN G  OF CON N ECTED 
EQUIPMENT. 

TESTING OF A CIRCUIT BREAKER SHOULD BE DONE 
ONLY IN  THE "TEST", "DISCON NECTED" OR "WITH
DRAWN" CELL POSITIONS. 

4.2 Digitrip RMS 600 

The Dig itrip RMS 600 Trip Assembly consists of a Digitrip RMS 
600 Trip Unit as described in I.L. 29-852, 3 or 4 auxi liary current 
transformers, a stab-in trip unit terminal block and a Power/ 
Relay module mou nted as i l l ustrated in Figs. 4 and 5. The 
Digitrip RMS 600 Trip Unit is s imi lar to a Dig itrip RMS 500 Trip 
Unit with the addition of a four-digit display, three phase OA, 
Is. lc) and one g round cu rrent (IG) g reen pointer LEOs along 
with a stepping pushbutton, a red High Load LED as il lustrated 
in Table 1 .  Signal contacts are provided for hard wiring three 

•• 

-------- Retention 
Screw 

------ Variable 
Settings 

Fig. 3.3 View with Hinged 
Cover Open and 
Battery Removed 

I 
..,:.. ___ Battery 

Removal 
Tab 

Polarity 
Marks 

3 

remote mode of trip indicators (long delay, short circuit, ground 
fault) and a High-Load remote alarm. 

The g round current pointer LED and g round fault mode of trip 
sig nal contact are supplied only when the g round fault pro
tection function is provided in the trip un it. 

A 1 20 V, 50/60 Hz 6 VA Power/Relay module is standard for 
operating the display and internally mounted signal relays. The 
relay contacts are each rated 1 20 V, 1 .0 A. A 230 V 50/60 Hz 
6 VA power relay module is also available. 

The Power/Relay module wi l l  maintain the cause of trip LEOs 
history and trip history as long as the control power supply is 
available. With loss of the control power supply, only the cause 
of trip LEOs wi l l  be maintained by the back-up battery located 
in the rating plug. 

The High-Load LED and remote alarm switch are pre-set at 
85% of the value of the long delay setting. The High-Load relay 
operates and the LED turns "ON" when the 85% level is exceeded 
only after an approxi mate 40 second delay to ride through 
momentary High-Load conditions. 

4.3 Digitrip RMS 700 

The Dig itrip RMS 700 Trip Assembly consists of a Dig itrip RMS 
700 Trip Unit as described in I.L. 29-853, 3 or 4 auxiliary current 
transformers, a stab-in trip unit terminal b lock, a Power/Relay 
module and a Potential Transformer module with a disconnect 
plug for dielectric testing of the circuit breaker mou nted as 
partial ly i l l ustrated in Figs. 4 and 5. The Dig itrip RMS 700 Trip 
Unit is s imi lar to a Digitrip RMS 500 Trip Unit with the addition 
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Table 1 - Digitrip RMS Trip Unit Characteristics 

Digitrip RMS Type 500 600 700 800 
Instruction Leaflet No. I.L. 29-851 I.L. 29-852 I.L. 29-853 I.L. 29-854 
Long Delay Setting X X X X 
Long Delay Time X X X X 
Long Time Memory X X X X 
Short Delay Pick-up OPT. OPT. OPT. OPT. 

c Short Delay Time OPT. OPT. OPT. OPT. 0 FlatJI2T Response X X X X "B Zone Interlocking GJ GJ GJ GJ Q) 
Instantaneous Pick·up OPT. OPT. OPT. OPT. 0 0: Ground Fault Pick-up OPT. OPT. OPT. OPT. 
Ground Fault Time OPT. OPT. OPT. OPT. 

Flatii2T Response X X X X 
Ground Time Memory X X X X 
Zone Interlocking GJ GJ GJ GJ 

Interchangeable Rating Plug X X X X 
c.c Mode of Trip LED's X X X X ·;:: 0 Battery- for Mode of Trip t- ·.;::; X - "' LEDS X X X "' u  

3� Battery Status LED X X X X 
Battery Test Pushbutton X X X X 
Integral Test Provisions X X X X 

"' Trip Unit Status Indication Q) LED X X X X >--
Auxiliary Power Module OPT. OPT. OPT. OPT. 

Power/Relay Module X X X 
�-� 4 Digit Display X X 
�:5 ¢A Current LED X ® X 

¢B Current LED X ® X 6.9- ¢C Current LED X ® X 
ro� Gnd. Current LED ® ®® ® 
u c Display Stepping .3o Pushbutton X X 

High Load LED X X 
.s� Remote Signal Contacts: 

Long Delay Trip X X X 0 "' 
Short Circuit Trip X X X E c Q) .Q' Ground Fault Trip ® ® ® O::<Jl 
High Load Alarm X X X 

Potential Transformer 
Module X X 

"' PTM Disconnect Plug for 
c: Dielectric Testing of Circuit 

>'§ Breaker X X 
C).� Energy Monitoring: 
� c: Parameters Q) 0 .Ij::; Peak Demand @ X 

Peak Demand Reset PB @ X 
Present Demand @ X 
Energy Consumption @ X 

c IN COM X X , . (Integrated E c 

3 -� Communications) 
INCOM Address Register X X 
Transmittable Parameters: 

Individual Phase Currents ® @ 
Ground Currents ®® @® 
Energy @ @ 

Breaker Status: 
Open/Closed/Tripped @ (j) 
Mode of Trip: 
Override ® @ 
Instantaneous ® @ "' Discriminator ® @ 10 Short Delay ® @ 0 

Q) Ground Fault ®® @® 
:0 Long Delay ® @ "' Long Delay Pick-up @ "' 
·� Information: 

External Trip Command 
c: (Over INCOM) @ @ "' 
.= Data Memory Test 

Failure (RAMI ®® @ 
Program Memory 
Test Failure (ROM) ®® @ 
Missing or Defective 
Rating Plug @ @ 
Reverse Power Flow @ @ 
Response to Depressing 
Test Pushbutton @ @ 
Communication Failure ®® ®® 

g Breaker Command 
(Via INCOMI: 

c: Trip X X 0 u Close OPT.<lJ OPT.()) 

OPT = Opt1onal 
CD Use of zone interlockin g  is optional with breaker wir ing 

modification. 
0 Remote location only un l ess optional AEM local monitor is used. 
@ Local (on face of tr ip unit) or remote via IN COM. 
@J Remote only. 
® On AEM denoted by absence of response from addressed breaker. 
® Supplied only when trip unit is equipped with ground fault 

protection option. 
(D Requires spring release or electrical operator option. 

of an INCOM module along with an adjustable INCOM address 
register. Signal contacts are provided for hard-wiring three 
remote mode of trip indicators ( long delay, short delay, g round 
fault) and a High-Load remote alarm. The g round fault mode 
of trip signal contact is suppl ied only when the g round fau lt 
protection function is provided in the trip un it. These additions, 
along with the transmittable data possibi l ities, are i l l ustrated 
in Table 1 .  

Only the mode o f  trip LED indicators provide data o n  the face 
of the trip unit. However, with the addition of a local ly mounted 
Assemblies E lectronic Monitor (AEM), as described in 
I.L 1 7-2 1 6, the data in Table 1 referenced by Note 2 can also 
be viewed. 

The Assembl ies E lectronic Monitor (AEM) is a microprocessor
based, self-contained, door-mou nted device designed to mon
itor circuit breakers equ ipped with Dig itrip RMS 700 or 
Dig itrip RMS 800 Trip Units. 

Network interconnections for the INCOM circuit m ust be con
nected as shown in I.L. 2S-853, Figs, SA, S8, and SC using 
twisted pair (shielding preferred), No. 18 AWG conductors. 

The three-digit INCOM address m ust be set on each trip u nit 
per instructions given in I.L 2S-853. To insure that each circuit 
breaker in an assembly is properly located after the address 
is set, the breaker should be identified with its proper cel l  
location and that reference along with the breaker INCOM 
address should be marked on the face of the trip unit in  the 
spaces provided. In  addition to the communication of breaker 
data, the INCOM module al lows for remote tripping (via the 
low energy shunt trip) and closing of the circuit breaker. 

4,4 Digitrip RMS 800 

The Digitrip RMS 800 Trip Assembly is s imi lar to the Dig itrip 
RMS 700 Trip Assembly with the addition of a four-digit dis
play, three phase (lA, 18, lc) and one ground current (IG) g reen 
pointer LEDs along with a steppi ng pushbutton, a red High 
Load LED, peak demand, present demand and energy con
sumed g reen pointer LEDs along with a peak demand reset 
pushbutton as i l l ustrated in Table 1 .  The Digitrip RMS 800 Trip 
Unit is described in I.L 2S-854. 

The Trip Assembly provides for both local displays on the face 
of the trip u nit and remote com munications via an INCOM 
communication network signal l ink as i l lustrated in Table 1 .  

In addition, if desired, an Assembl ies E lectronic Monitor (AEM) 
as described in I.L 1 7-21 6, may also be i nstal led to show the 
parameters in Table 1 covered under Note 2. 

Interconnections for the INCOM circuit must be connected as 
shown in I.L 2S-854, Figs, SA, S8 and SC using twisted pai r 
(shielding preferred) No, 18 AWG conductors. 

The three-digit I N COM address must be set on each trip u nit 
per instructions g iven in I.L 2S-854. To insure that each circuit 
breaker in an assembly is properly located after the address 
is set, the breaker should be identified with its proper cel l  
location and that reference along with the breaker INCOM 
address marked on the face of the trip unit in the spaces provided. 

In addition to the communication of the breaker data, the INCOM 
module al lows for remote tripping (via the low energy shunt 
trip) and closing of the circuit breaker, 
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Fig. 4 View of 3000 A Circuit Breaker with Front Cover Removed to Expose Digitrip RMS Trip Unit 

WARNING 

CARELESSLY PLA N N E D  A U TOMATIC CIRCUIT 
BREAKER CLOSI N G  OPERATION S  I N ITIATED BY 
INCOM COM M U N ICATION SIGNALS DURING MAIN
TENANCE PERIODS COULD CAUSE SEVERE PER
SONAL INJURY OR DEATH. 

I N STALL APPROPRIATE PERM ISSIVE CONTROL 
MEANS AS ILLUSTRATED IN CONNECTION DIA
GRAM I.S. 1 5545 (SHEETS 40,41 AND 42) TO AVOID 
U NDESIRED REMOTE CLOSING OPERATIONS DUR
ING MAINTENANCE PERIODS. ALSO, PROVIDE ADE
QUATE EQU IPMENT WARN I N G S  FOR NORMAL 
OPERATION PERIODS. 

4.5 Reset Operation 

Following a overload, short ci rcuit or ground fault tripping 
event, the Digitrip's "Trip Reset" push button must be depressed 
before the circuit breaker can be reclosed. 

5.0 Principle of Operation 

5.1 General 

The circuit breaker is tripped automatically on fault current 
conditions by the combined action of three components: 

1 .  The sensors which determine the current level. 

2. The Digitrip RMS Trip Unit, which provides a tripping signal 
to the Low Energy Shunt Trip when current and time delay 
settings are exceeded. 

3. The low energy shunt trip which actually trips the circuit 
breaker. 

Schematically, this may be represented as il lustrated in Fig. 6 
for a 3000A. Pow-R Breaker. This arrangement provides a very 
flexible system covering a wide range of tripping character
istics as illustrated by the Time-Current curves appearing in 
Sections 6. 1 ,  6.2 and 6.3 of this instruction book. Not only is 
the Digitr ip RMS Trip Unit adjustable, but selection of rating 
plugs provides a wide range of continuous current ratings. 

The automatic overload and short circuit tripping character
istics for a specific circuit breaker a re determined by the ratings 
of the installed current sensors, rating plugs and the selected 
functional protection settings. Specific setting instructions a re 
provided in the a pplicable trip unit instruction leaflet refer
enced in Section 7.2 of this instruction book. 

When the functional protection settings a re exceeded, the 
Digitrip RMS Trip Unit supplies a trip signal to the low energy 
shunt trip. Thus all tripping operations initiated by the protec
tion functions of the Digitrip RMS Trip Unit are performed by 
secondary control circuitry, with no mechanical or direct mag
netic action between the primary current and the mechanical 
tripping parts of the breaker and with no external control power 
required. 
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Stab-In 
Trip Unit ---------t-'"-::
Termina l  
Block 

Power/Relay -------+'� 
Module 
Used with 
DIGITRIP RMS 
Models 600, 700 and 800 

..------------- Fixed Mounted 
3000 A SPB 

-------- Manual 
Charging 
Handle 

'��!---------Operating 
Mechanism 

-1!-----------Lclw Energy 
Shunt Trip 

--------- Auxiliary 
Current 
Transformers 

'---------------- Ground Fault 
Auxiliary Current 
Transformer 

Fig. 5 View of 3000 A Circuit Breaker with Front Cover and Digitrip RMS Trip Unit 
Removed to Expose Power/Relay Module and Stab-In Terminal Block 

5.2 Digitrip RMS Trip Assembly 

The basic Digitrip RMS Trip Assembly, as illustrated in Figs. 
1, 2 and 4, includes the following which could va ry slightly 
depending upon the exact model of the Digitrip RMS Trip Unit 
installed: 

1 .  Digitrip RMS Trip Unit 

2. Rating Plug 

3. Auxiliary Current Transformers - 3 or 4 depending upon 
whether or not ground fault protection is included. Not 
required on 400-2000 C. 

4. Stab-in Terminal Block for Trip Unit 

5. Power/Relay module (Digitrip RMS Trip Unit Models 600, 
700 and 800 only) 

6. Potential Transformer module with Dielectric Test Discon
nect Plug (Digitrip RMS Trip Unit Models 700 and 800 only) 

As shown in Figs. 1 and 4, the Digitrip RMS Trip Unit assembly 
mounts in the left hand pole of a Systems Pow-R Breaker. 

The Systems Pow-R Breaker is factory wi red in accordance 
with the applicable pages of connection diagram I.S. 1 5545. 
Any field installation or modification must be made in accor
dance with the a pplicable pages of this same document. 

CAUTION 

IMPROPER POLARITY CONNECTIONS ON THE LOW 
ENERGY SHU NT TRIP COIL WILL VOID OVERLOAD 
AND SHORT CIRCUIT PROTECTION WHICH COULD 
RESULT IN PERSONAL INJURY. 

OBSERVE POLARITY MARKINGS ON THE SHU NT TRIP 
LEADS AND CONNECT PROPERLY WITH INSTRUC
TIONS PROVIDED SHOULD ANY CHANGES BE MADE. 

5.3 Low Energy Shunt Trip 

The mechanical force required to initiate the tripping action of 
a type SPB Systems Pow-R Breaker is provided by a special 
low energy shunt trip. It is mounted, as shown in Fig. 4, on 
the underneath side of the mechanism housing. It contains a 
permanent magnet assembly, moving and stationary core 
assemblies along with a spring and coil. The circuit breaker 
mechanism assem bly contains a mechanism actuated reset 
lever and a rotating trip lever to actuate the tripping action of 
the circuit breaker. 

When the Low Energy Shunt Trip is reset by the operating 
mechanism, the moving core assembly is held in readiness 
against the force of the compressed spring by the permanent 
magnet. When a tripping action is initiated, the Low Energy 
Shunt Trip coil receives a tripping pulse from the Digitrip RMS 
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Trip Unit. This pulse overcomes the holding effect of the per
manent magnet, and the moving core is released to trigger the 
tripping operation via the rotating trip lever. 

5.4 Ground Fault Protection 

5.4.1 General 

When the Digitrip RMS Trip Assembly includes ground fau lt  
protection, the distribution system characteristics, i.e., system 
grounding, number of sou rces, number and location of ground 
points, etc. must be considered as wel l  as the manner and 
location in which the circu it breaker is applied to the system. 

Three modes of sensing g round fau lt  currents a re genera l ly 
used: residual ,  source g round and zero sequence. Systems 
Pow-R Breakers are internal l y  prewired to accommodate a l l  
three types. A side mounted 4-point terminal block, as shown 
in Fig. 4, is provided to revise connections requi red to accom
modate each method. A nameplate is provided on the side of 
the circu it breaker that i l l ustrates the requi red connections. 
Applicable connection variations a re i l lustrated in Figs. 8 
and 1 0. 

If the system neutral is grounded, but no phase to neutral loads 
are used, the Dig itrip RMS Trip Assembly incl udes a l l  of the 
components necessary for g round fau lt  protection. 

5.4.2 Residual Sensing 

The standard mode of g round fau lt sensing in Systems 
Pow-R Breakers is Residual  Sensing. This mode uti l izes one 
current sensor on each phase conductor and one on the neu
tra l.  This mode of sensing vectoria l ly sums the outputs of the 
four individual current sensors. As long as the vectorial sum 
is zero, then no g round fau lt  exists. The neutral sensor must 
have characteristics which a re identical to the three interna l ly 
mounted phase cu rrent sensors. Avai lab le types of neutral sen
sors are il lustrated in Figs. 1 2, 1 3  and 1 4. Residual ground fau lt  
sensing means a re adaptable to main and feeder breaker appl i
cations. Available g round fau lt  pick-up settings employing 
Residua l  Sensing means a re g iven in Table 3. 

5.4.3 Ground Return Sensing 

Depending upon the insta l lation requirements, alternate ground 
fau lt  sensing schemes may be dictated. The g round return 
method is  most applicable where g round fau lt  protection is 
desired only on the main circuit breaker in a simple radial 
system. This method is a lso appl icable on double-ended sys
tems where a mid-point g rounding electrode is employed. For 
this mode of sensing, a single cu rrent sensor mounted on the 
equipment bonding jumper measu res directly the total g round 
current flowing in the g rounding electrode conductor and a l l  
other equipment g rounding conductors. 

The values shown in Table 3 will apply when the neutral sen
sors shown in Figs. 1 2, 1 3  and 1 4  a re employed in a g round 
return sensing scheme provided the neutral sensor is the same 
as the frame rating. 

Note: Rega rdless of the mode of sensing employed, 
the polarity of the sensor connections is critical. Always 
observe the polarity markings on the insta l lation 
drawings. To insure correct g round fau lt  equipment 
performance, conduct field tests to compl y  with 
National Electrical Code requi rements under Article 
230-95(C). 

7 

Table 2 - Catalog Numbers of Available Rating Plugs 

Rated Frame 
Current Rating 

(Amps l nl (Amps) 
200 400 
250 
300 
400 
400 800 
600 
800 
600 1 200 
800 

1 000 
1 200 

800 1 600 
1 000 
1 200 
1 600 
1 000 2000C 
1 200 
1 600 
2000 
1600 2000 
2000 
1 600 2500 
2000 
2500 
1 600 3000 
2000 
2500 
3000 
2000 4000 
2500 
3000 
3200 
4000 
3000 5000 
3200 
4000 
5000 

CD Actual plug ratmg 630A. 
0 Actual plug rating 1250A. 

Catalog Catalog 
N umber Number 

60 H z  50 H z  
PD6S04A020 PD5S04A020 
PD6S04A025 PD5S04A025 
PD6S04A030 PD5S04A030 
PD6S04A040 PD5S04A040 
PD6S08A040 PD5S08A040 
PD6S08A060 PD5S08A063CD 
PD6S08A080 PD5S08A080 
PD6S1 2A060 PD5S 1 2A063 CD 
PD6S1 2A080 PD5S1 2A080 
PD6S12A100 PD5S1 2A100 
PD6S1 2A 1 20 PD5S1 2A 1 250 
PD6S1 6A080 PD5S1 6A080 
PD6S1 6A 1 00 PD5S1 6A100 
PD6S1 6A 1 20 PD5S1 6A 1 250 
PD6S1 6A 1 60 PD5S1 6A160 
PD6S2 1 A 1 00 PD5S21A100 
PD6S2 1 A 1 20 PD5S21 A 1 250 
PD6S21 A 1 60 PD5S21A1 60 
PD6S21A200 PD5S21A200 
PD6S20A1 60 PD5S20A 1 60 
PD6S20A200 PD5S20A200 
PD6S25A160 PD5S25A160 
PD6S25A200 PD5S25A200 
PD6S25A250 PD5S25A250 
PD6S30A1 60 PD5S30A1 60 
PD6S30A200 PD5S30A200 
PD6S30A250 PD5S30A250 
PD6S30A300 PD5S30A300 
PD6S40A200 PD5S40A200 
PD6S40A250 PD5S40A250 
PD6S40A300 PD5S40A300 
PD6S40A320 PD5S40A320 
PD6S40A400 PD5S40A400 
PD6S50A300 PD5S50A300 
PD6S50A320 PD5S50A320 
PD6S50A400 PD5S50A400 
PD6S50A500 PD5S50A500 

Table 3 - Ground Fault Current Pick-up Settings 
Using Residual Sensing Mode 

Installed Pick-up (Dial) Setting 
Rating Amperes@ 

Plug 
Amperes A@ 8@ C® 0@ E® F H K 

On l 
200 50 60 70 80 1 00 1 20 1 50 200 
250 63 75 88 1 00 1 25 1 50 1 88 250 
300 75 90 105 120 1 50 1 80 225 300 
400 1 00 1 20 1 40 1 60 200 240 300 400 
600 1 50 1 80 2 1 0  240 300 360 450 600 
800 200 240 280 320 400 480 600 800 

1 000 250 300 350 400 500 600 750 � 1 200 300 360 420 480 600 720 900 1 200 
1 600 400 480 560 640 800 960 t-;Too 1 200 
2000 500 600 700 800 I 1 000 '"1""2iio 1 200 1 200 
2500 625 750 875 � 1 200 1 200 1 200 1 200 
3000 750 900 1 050 1 200 1 200 1 200 1 200 1 200 
3200 800 960 1 1 20 1 200 1 200 1 200 1 200 1 200 
4000 1 000 1 200 1 200 1 200 1 200 1 200 1 200 1 200 
5000 1 200 1 200 1 200 1 200 1 200 1 200 1 200 1 200 

@J Except as noted, tolerances on p1ck-up levels are ± 1 0% of values 
shown in chart. 

@ Ground fault pick-up levels shown are nominal values when tested 
with external control power present. Without external control 
power, such as is the case with the Digitrip RMS 500, ground pick
up levels may exceed these values and be as high as the value 
shown for the "E" setting of that particular rating plug. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



8 

LOW ENERGY 
SHUNT TRIP 

r
-----------------W _H _I _TE ____ �-15- -<� - --� 

L---------------------B-LA
_

C
_

K ____ o-1 4�
� : 

AUXILIARY 
CURRENT 
TRANSFORMERS 

:J/x �� 
---------------------�:E� � �� • 20 :.lA_ I

I 
OVERRIDE 

JY ZENER 
.-----------------------------�:-:-<� 
'T--�f--------------------------�-1�7�� � Digitrip 

. 1 I RMS 

POLARITY� 
MARKS 

BOT 
END 

+------+-CURRENT 
SENSORS 

I 
I 

I I 
L- __ _j 

GROU N D  FAULT AUXILIARY 
CURRENT TRANSFORMER NOT SHOWN 

Fig. 6 Partial Internal Connections of a 3000 A Systems Pow-R Breaker 

5.4.4 Zero Sequence Sensing 

Zero Sequence Sensing (also referred to as vectorial sum
mation) is appl icable to mains, feeders and special  schemes 
i nvolving zone protection. Si nce most g round fault sensing 
requi rements can be resolved by using either the residual, the 
g round return or  a combi nation of the two, the Zero Sequence 
mode of sensing is seldom used. For specific applications 
requi ring this mode of sensing, contact Westi ng house. 

5.4.5 Ground Fault Settings 

The adjustment of the g round fault functional settings is i l lus
trated in the appl icable Digitrip RMS Trip Unit  instruction leaf
let referenced in Section 7.2 of this i nstruction book. Either flat 
response or  l't response settings may be selected. The effect 
of these settings is i l lustrated in the g round fault Time-Current 
curve i ncluded in Section 6 of this i nstruction book. Applicable 
residual g round fault pick-up settings a nd current values a re 
given in Table 3 as well as on the "G" Time-Current curve. 

5.5 Current Sensors 

The three primary current sensors installed in the circuit breaker 
a re located i nternally on the lower conductors which a re nor
ma l ly on the load side of the main contacts. The physica l loca
tion is shown in Fig. 7. 

In the larger frame ratings, 2000A. through 5000A., the auxil
iary current transformers a re mounted as shown in Fig. 4. The 
ground fault auxiliary current transformer is supplied on ly when 
the ground fault protection function is suppl ied in the Dig itrip 
RMS Trip U nit. A pa rtial i nternal schematic is shown in Fig. 6 
as well as in the residual diagram shown in Fig. 1 1 .  

In the smaller frame ratings, 400A. through 2000A. (compact 
1 6  inch h igh frame), the auxi l iary current transformer suppl ied 
is a 5-wi nding transformer as shown in the residual diagram 
i n  Fig. 9. The physical location is shown in Fig. 7. 

The primary current sensors produce an output proportional  
to the load current and furnish the Digitr ip RMS Trip Assembly 
with the intelligence and energy to trip the c ircuit breaker when 
functional protection settings a re exceeded. 

5.6 Digitrip RMS Accessories 

5.6.1 Power/Relay Module 

The Power/Relay Module which is suppl ied with Digitrip RMS 
Trip Unit models 600, 700 and 800 is mounted in the left pole 
of the Systems Pow-R Breaker as shown in Figs. 5 and 7. This 
module provides control power for operating the 4-digit dis
play a nd internal ly mounted signal relays. 

5.6.2 Potential Transformer Module 

The Potential Transformer Module is suppl ied with Digitrip 
RMS Trip Unit  models 700 and 800. It is mounted in the left 
pole of the Systems Pow-R Breaker as shown in Fig. 7. This 
module provides voltage for computing the energy monitoring 
parameters. 

The potential disconnect plug (not shown) is mounted on the 
left side of the Systems Pow-R Breaker just a bove the 4-point 
GFP terminal  b lock as shown in Figs. 4 a nd 5. This plug must 
be removed prior to a ny dielectric testi ng of the ci rcuit breaker. 
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SPB POW-R -----------<,_. 
Breaker 
2000A, 
Maximum 
with Front 
Cover Removed 

Primary ---------lf,l+-'1� 
Curren t 
Sensors 

Fig. 7 Side View of 2000 A Maximum Pow-R Breaker 

5.6.3 Dielectric Testing 

DIELECTRIC TESTING OF THE CIRCUIT BREAKER 
WITH T H E  D I E L E C T R IC D ISCO N N ECT P L U G  
INSTALLED WILL DAMAGE T H E  POTENTIAL TRANS
FORMER MODULE AND DIGITRIP RMS 700 OR 800 
TRIP U N IT. 

REMOVE THE DISCONNECT PLU G PRIOR TO DOING 
ANY DIELECTRIC TESTING OF THE CIRCUIT BREAKER. 
REPLACE THE PLUG AFTER ALL DIELECTRIC TEST
ING IS COMPLETED AND PRIOR TO CLOSING THE 
CIRCUIT BREAKER PER THE ESTABLISHED OPER
ATING PROCEDU RES. 

5.7 Connection Diagram 

A complete master connection diagram for the Systems 
Pow-R Breaker employing a Digitrip RMS Trip Unit is given in 
I.S. 15545. Each circuit breaker shipped from the factory includes 
a copy of the pages from this document that a re applicable to 
the equipment included in the breaker. 

5.8 Trip Unit Settings Protection 

To insure the non-ta mpering of selected protection settings, a 
sealable plexi-glass cover as shown in Fig. 1 5  is provided. The 
cover is held in p lace by four cover screws. The non-tamper
abil ity is insured by the insertion of a standard meter sea l 
through the holes in two of the cover retention screws. 

,....--------------- Potential 
Transformer 
Module 
(Used with 
Dig itrip RMS 
700, 800, Only) 

�-ttt--"'Tiit----- Power/Relay 
Module 
(Used with 
Digitrip 
600, 700, 800 
Only) 

'----If---------------- 5 Winding 
Auxi l iary 
Current 
Transformer 
GF Breakers 
Only 

6.0 Time-Current Curves 

9 

The fol lowing Time-Current curves i l lustrate the adjustability 
a nd configuration of the resultant Time-Current characteristic 
curves of the Digitrip RMS Trip U nit family. All protection func
tion time-current settings should be made fol lowing the rec
ommendations of the specifying engineer in charge of the 
insta l lation. 

NOTICE 

T H E  PROVISION FOR ZON E  I N T E R LOCK I N G  IS 
STANDARD ON ALL SYSTEM POW-R BREAKERS 
WITH DIGITRIP RMS HAVING E ITHER SHORT TIME 
OR G R OU N D  FAULT F U N CTION. APPROPR IATE 
JUMPERS MUST BE ADDED ON BREAKER IF ZONE 
INTERLOCKING IS NOT DESIRED OR IF FIELD TEST
ING IS DESIRED (REF. I.S. 1 5545 SHEET 3). 
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6.1 Long Time/Instantaneous Time-Current Curve SC-4283-87 
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DIGITRIP RMS 500/600/700/800 
Typical Time-Current Characteristic Curve (LI) 
for Type SPB Systems Pow-R Breakers 
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1600/2000C 65 35 B5 65 50 
100 35 100 100 B5 
150 51 200 150 100 

20001250013000 100 35 100 100 B5 
150 51 200 150 100 

4000/5000 100 65 100 100 85 
150 85 200 150 100 

Available DIGITRIP RMS Rating Plugs® 
Frame Amps Plug rating In Amps (10) 

400 200, 250, 300, 400 
BOO 400, 600, BOO 

1200 600, BOO, 1000, 1200 
1600 BOO, 1000, 1200, 1600 
2000C 1000, 1200, 1600, 2000 
2000 1600, 2000 
2500 1600, 2000, 2500 
3000 1600, 2000, 2500, 3000 
4000 2000, 2500, 3000, 3200, 4000 
5000 3000, 3200, 4000, 5000 

ADJUSTABLE t-(-- NOTE: 
LONG DELAY TIME t-(-- 11 SPECIFIC RATING PLUG REQUIRED FOR 
SHOWN t-t- 50 OR 60 HZ APPLICATIONS. @ 61n t-(-- 21 CURVES APPLY FROM -20"C TO 2, 4, 7, 10, 12, 16, 20, 24 

+ 55"C AMBIENT 

TOLERANCES 
LOS = TRIP RANGE 1115% TO 130% OF SmiNG 
LOT = + 0, -33%, DIAL - SHOWN @ 6 In 
INST = ± 10% DIAL 

� M2 

'\. 
......... 

APPL ICATION 
DETERMINES 

� END OF CURVE 

I l l 
10 0 

CURRENT IN MULTIPLES OF PLUG RATING In 

400 

3 00 

2 00 

1 
9 
00 
0 
0 
0 

8 
7 
6 
5 

4 

3 

2 

1 0 
9 
8 
7 

1 

I 
09 
08 
07 
06 
05 

04 

.03 

.02 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



6.2 Long Time/Short Time Time-Current Curve SC-4284-87 
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Typical Time-Current Characteristic Curve (LS) 
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6.3 Ground Fault Protection Time-Current Curve SC-4282-87 
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DIGITRIP RMS 500/600/700/800 
Typical Time-Current Characteristic Curve {G) 
for Type SPB Systems Pow-R Breakers 

CURRENT IN MULTIPLES OF PLUG RATING llnl 
5 6 7 8 9 I -

ADJUSTABLE 
GROUND FAULT PICKUP 
TYPICAL -
FOR EXACT 
VALUES AND TOLERANCES 
OF GFPU LETTER CODE 
SEE CHART 

I 

.1 .3 .4 .5 .6 .7 .B .9 I 7 B 910 
GROUND PICKUP LEVELS IAMPERESI<D@ ® 

A®. B® C® D ®  E® 

100 50 60 70 BO 1110 120 150 100 

250 63 75 BB 100 125 150 IBB 250 

300 75 90 105 120 150 lBO 115 300 

400 100 110 140 160 100 140 300 400 
600 150 lBO 210 140 300 360 450 600 

BOO 200 240 2BO 310 400 480 600 BOO 
1000 150 :roo 350 400 500 600 750 1000 

1200 :roo 360 420 480 600 720 900 1200 

1600 400 480 560 640 BOO 960 1200 1200 

1000 500 600 700 BOO 1000 1200 1200 1200 

2500 625 750 B75 1000 1100 1200 1200 1200 

3000 750 900 1050 1200 1200 1200 1200 1200 

4000 1000 1200 1200 1200 1200 1200 1200 1200 

5000 1100 1200 1200 1200 1200 1200 1200 1200 

Notes <D Except as noted tolerances on pickup levels are ± 10% of values 
shown in chart. 

® Ground Fault Pickup levels shown are nominal values when tested 
with external power present such is the case in Digitrip 600, 700 
and 800 models. Without external power, such as is the case with 
the Digitrip 500, Ground Pickup lavals may exceed these values and 
be as high as the value shown for the "E" setting of that particular 
rating plug. 

® Specific rating plug required for 50 HZ or 60 HZ, applications. 
@ All tabulated values are based on the use of a residual sensing 

scheme with the same rated current sensor in all phase and neutral 
conductors. 

® Curves apply from - ZOOC to + ssoc ambient. 
® With zone interlocking on ground fauh utilized and no restraining 

signal, the minimum time band (GDM) will be in effect - regardless 
of setting. 

l't RESPONSE ON GROUND 
T IME DIAL INDICATED BY* 

1000 
900 
BOO 
700 
600 
500 
400 

300 

200 

100 
90 
BO 
70 
60 
50 
40 

30 

20 

10 
9 
B 
1 

1 
.9 
B 
.7 
.6 

\.5\® ) .5 

GROUND FAULT 
.4 

DELAY 

G_]® � ADJUSTMENTS 
FLAT 
RESPONSE 

.3 

.2 

' ®8 ' 1-j 
r-...... � � ® 

.I 

'\. " 
" 

.3 .4 .5 .6 .7 .B.9 1 5 6 7 B 9 I .2 

CURRENT IN MULTIPLES OF PLUG RATING llnl 
.3 .4 .5 .6 .1 .B .9 1 

® 
.I* 

5 6 1 

.I 

.09 
.08 
.07 
.06 
.05 

.04 

.03 

.02 

.Q1 
8 910 

... 
� 
z 
� n 0 z 0 en 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



RESIDUAL 
SENSING 

SOURCE 
GROUND 

SOURCE 
N A B c 

! t ! 
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SHUNT TRIP 

)-� -
22 

:2 1 : 
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(J) 
;2' UJ  1 0  o: s:!  
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- UJ 
O: CJ  
!:::: o.. (.') -- 0:  Cl i-

5/0.2 

D6 GFT 4 D ::=::::=::::=�):=311�r-*:)(�: 3---<: 
07 0 5/0.2 

0) 
0 

N A B c 
LOAD 

CONNECT D5 TO 06 AND 07 TO DB ON 4 POINT GFP TER M I NAL BLOCK FOR RESIDUAL 
SENSING.  SEE ALSO FIG. 1 1 .  

CONNECT D5 TO D8 O N  4 POINT GFP TERMINAL BLOCK FOR SOURCE GROU N D  AND 
ZERO SEQUENCE SENSING.  

Fig. 8 SPB Master Connection Diagram Typical Current Sensor Connections for 2000 A and Greater Frame Ratings 
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POLARITY 
MARKS 

PRIMARY 
CURRENT 
SENSORS 

TOP 
E N D  

1\ 1\ 1\  

2 1 

1 9  

1 7  

L � - ---
v v v  

BOT. 
END 

- - - -- - - - �  
I 

4 f-- - : L ���
':

EUTRAL 
,-----�-�� � SENSOR 

I I FRAME 

3 

AM PS/0. 1 '-tl----4._..-' 
I 0 I 
I 
I I 

I 
I 
I 
I 
I 
I 

L _ _ _ _ _ _ __ _ _ _  _j 
____ ...J 

CD 
® 

EXTERNAL SHORTING STRAPS M U ST BE IN PLACE DURING TESTI NG AND OPERATING CONDITIONS 
PER I NSTRUCTION N.P. ON SIDE OF BREAKER.  

CONNECT NEUTRAL SENSOR SO THAT POLARITY RELATIONSHIP TOWARDS SOURCE IS IDENTICAL FOR 
PHASE AND NEUTRAL SENSORS. NO. 14 OR NO. 12 COPPER WIRE IS REQUIRED PER UL 1 053 FOR SEC
ONDARY WIRING OF NEUTRAL SENSORS. 

Fig. 9 SPB Master Connection Diagram Ground Fault External Connection 3PH, 4W., Residual, 400/8001 12001 160012000 A 
Breakers (2000 A in Compact, 16 in. High Frame) 

7.0 References 

7.1 Type SPB Systems Pow-R Breakers 

I.L. 29-801 Type SPB Systems Pow-R Breakers 
I .S. 1 5545 Master Connection Diagram for Type SPB 

Systems Pow-R Breakers 

7.2 Digitrip RMS Trip Units 

I.L. 29-851 
I.L. 29-852 
I.L. 29-853 
I.L. 29-854 

Instructions for Dig itrip RMS 500 Trip Unit 
Instructions for Dig itrip RMS 600 Trip Unit 
Instructions for Dig itrip RMS 700 Trip Unit 
Instructions for Dig itrip RMS 800 Trip Unit 

7.3 Miscellaneous 

I.L. 1 7-21 6  Assembl ies E lectronic Monitor (AEM) 
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RESIDUAL 
SENSING 

SOURCE 
GROUND 

SOURCE 

N A B c 

t 
) 
t 
) 
t 

LOW ENERGY 
SHUNT TRIP 

BLACK (ST - )  

FLUX 
TRIP 
DEVICE 

1 7  

1 5  

1 4  

4 

3 

, - - - -
� 

I 
I 
I 
I 
I 
I 
I 

5 WINDING 
TRANSFORMER - r,,- - f,� �I- - - _ ,  �� RMS 

't--+-+-+--+-+-e--..JII�E-� ___,:9-------<( 
D 1  D 1  4 0(0 2 0. 1 /0.2 D2 D2 3 

A U X .  C.T.  

LOAD 

OVERRIDE 
ZENER 

CONNECT D5 TO D 1  AND D6 TO D2 ON 4 POINT GFP TER M I NAL BLOCK FOR RESIDUAL 
SENSING.  

CONNECT D5 TO D6 ON 4 POINT GFP TERMI NAL BLOCK FOR SOURCE G ROUND AND 
ZERO SEQUENCE SENSING.  

Fig. 10 SPB Master Connection Diagram Typical Current Sensor Connections for 2000 A (Compact) and Less Frame Ratings 
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EXTERNAL 
SHORTING 
STRAPS 

4 POINT 
GFP T.B. 

TOP 
E N D  

A A A 
D 7  

- -- � 1'-----"!'�-'1'------'1�-- - -- - -- --------, 

5;0 2 

,- - - ,  

: I 
I I 

4 --<� I 

' 7  _ _  j 
DIGITRIP 
RMS 

I 
NEUTRAL 
SENSOR 

PRIMARY 
CURRENT 
SENSORS I _j 

v v v 
BOT. 
E N D  

BASIC BREAKER 
INTERNAL CONNECTIONS 
(PARTIAL O N LY) 

f.\ EXTERNAL SHORTI NG STRAPS M U ST BE IN PLACE DURING TESTI NG AND OPERATING CONDITIONS \:..) PER I NSTRUCTION N.P.  ON S IDE OF BREAKER. 
f?\ CONNECT NEUTRAL SENSOR SO THAT POLARITY RELATIONSHIP TOWARDS SOURCE IS IDENTICAL FOR \J PHASE AND NEUTRAL SENSORS. 

Fig. 11 SPB Master Connection Diagram Ground Fault External Connections 3PH., 4W., Residual, 200012500130001400015000 A 
Breakers (2000 A in 22 in. High Frame) 
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POLARITY MARKINGS 

1-+------- 4.37 --------..1 

1+---------- 5.80 ---------+1 

I 
_IJ.. 

�,-I I 
I I 
L.. L-

Sensor 
Rating 
Amperes 

400 
BOO 

1 200 
1 600 
2000C * 

_Jr - -
1 

T O,  
I I 
' I 

J.. .J 

Style No.  

2608D25G1 1 
2608D25G03 
2608D25G04 
2608D25G02 
2608D25G05 

* "C" denotes 2000 amp in 16 inch frame. 

Fig. 12 Neutral Current Sensor (400-2000C A) 

. 1 90-32 THD. 
2 TERMINALS 
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• r I 
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/:. t\ T 
'-I-' // \, 

.28 
4 
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HOLES -/ 

- .894 

I I 
I I I I 

.._ _J  

Sensor 
Rating 
Amperes 

*3000 

2.281 2.281 

I 
I 
I 
I 
I 

...I. - - -

6.359 

� � 
\ 

- - - - - - -

- - - � - - -

Style 
Number 

2608D26G03 

: 
I 
I 
I 

- - ..L  

I 
I 
I 
I 

1- L -

* Used a lso in 2500A a nd 2000A (22 i nches H igh) Frames 

Fig. 13 Neutral Current Sensor (3000, 2500, 2000 A) 
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.201 DIA. 
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.047 

� � 4 HOLES J .  
""" .6}5 

� r; � � � ·� � . 1 2  

POLARITY 
MARKS 

4. 1 2  
- - - - - - - -

t 1r3 4.781 

.5!1 - - - -- - -- --

� �� 
.37 \! ::I  � 9  

1J 
---" 

3. 1 0  l-- 1 . 1 25 - =I 
6 . 1 6  .047 2.250 
7.37 

Sensor Style 
Rating Number 
Amperes 

4000 1 367D69G01  
5000 1 367D69G02 

Fig. 14 Neutral Current Sensor (4000, 5000 A) 
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DIGITRIP RMS 
Trip Unit 

Retention 
Screws (4) 

Plastic 
Cover 

.__-- Meter 
Seal 

Fig. 15 View of Installed Digitrip RMS Trip Unit with Sealed Cover 
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