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II Cutler-ll11mmer 

Westinghoosn & 
Cotlor-H;unmer Products 
Fivo f>;nkway Ccntor 

Pittsburgh, f>erm�ylvani<1, US/\ 1 !i220 

SL33-855-5 

June 1997 

Supplement to AD33-855 

For usc with Digit rip 510, 
610,810,910 Retrofit Kits 

There arc IInce things lo keep in mind wilh Digitrip 510,610, RIO o1 'JIO kils. 

I. [)cpcnclcnt Curves 

The Long !Jelay lime and Short !Jcl�y l'ickup sell ing.� arc defined in multiples of the I .onp, Dcl�y Pick up selling. Hl"fr.r to I he 
curve.� in Section 3 of AD-33-855 (September 199J): 

To rr.�e Figures J-2, 3-3, or 3-4 wilh I>igitrip 510,610, RIO ur 910 trip unit�. 

Figure 3-2,(P�gc 12): 
!Jisrcg;mf Long !Jclay Settings and l.nng Dcl�y Time ScllinR�- (lhc Figure .1-l) 

lnst�nlancous l'ickup and lime ale acctltalc as is. 

Figtm:� J-J,(Pngc IJ): 

The l .ong I klay Sel ling cho.�cn dclincs lr (lr"' I .nn g ()clay Selling x lu). 
Change the horiwn!ill axis to he "Current in Mul!iplcs of lr". 

Long Delay limes arc definco at 6x lr. 
Short Delay Pickups defined in rn ultiplc:s of Jr. 

Figure 3-4,(P:rge 14): 

Ground F;rult Pickups ;rnd limes ;uc ilccur;rlc as k 

2. R:rting Plugs 

The t;Jiing plug.� ror the 510, <l I 0, R I 0 ilnd 910 lr ip unil.� �tc not intcrchanp,,ablc with the t illing plrrgs ror the 500, r,oo, 700 ;111d 
ROO trip units. l{efer to C:.talog 26-000 (June 1992), p:rge 99: 

To ch�ngc :r r:�ting plug from :1 500(6001700/1l00 S('ties plug to :r 510/<JI0/710/1ll0 .mir.� plrrl(, 

SI'B Jb!in� Plug.�: 
Ch;mgc the first two char;rc!crs of the Cntalog Number from"!'})"' to "!{I'"'. "lire rrsl of the ciJ;tJ:tclcrs do not ch;mgc. 
Ch:tngc !he fir.st seven clmaclers of the Style Number from "2() I JIJ09" In ".W.%7JT'. ·r he rest of I he ch;-rr;�ctcrs do 
not change. 

DS R:.ting Plugs: 

Ch;111gc the first two ch;-rr;rctcrs of the C;rt;rlog Number from "I'D" lo "RI'". ·r he 1rst nf I he ch:tr;rctcr� do not ch:tng.e. 
Ch;mge the first seven ch;rr;rctcrs of the S!yle Number from "Uti Jl>l o·· to "JIJ1l6 7 J4"'. ·r he res! of the ch:tt<rclcr s do 
not ch;mge. 

Retrofit R:� ting l'lngs: 
Ch;rngc the first two characters of the Catalog Number f10111 "f'lr' to "HP". The rest of the ch:trar.lcrs do not ch:tnge. 
Ch;rngc the first seven characters of the :)lyle Number from "J!J1l6709" lo "JI>1l676Ci". ·r he rest of the clw;rclcrs do 
not ch;mgc . 

.1. IMI'ACC Communic:rtions (Section 7-4) 

Step 5: The ohm-meter should read 0-2 ohms. (instead of 470 I< Ohms) www . 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Section 1 

Ge neral I nfo rmation  and Safety Precaut ions 
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1 . 1 Safety Precautions 

The warnings included as part of the procedural steps in this manual are for personnel  safety and 
protection of equipment from damage. An example of a typical warn ing is shown below to fami l iar­
ize personnel with the style of presentation . In addit ion ,  the fol lowing warn ing appl ies throughout 
this manual . It should be read and understood before proceeding .  

WARNING 

Power circuit breakers are equipped with high speed, high energy operating mechanisms. 
The built-in interlocks and safety features are intended to provide safe and proper operat­
ing sequences. To provide maximum protection for personnel associated with the installa· 
tion, operation and maintenance of these breakers, the following practices must be 
followed. Failure to do so may result in death, personal injury or property damage. 

1. Only qualified persons, as defined in the Electrical Code, who are familiar with the 
installation and maintenance of power circuit breakers and switchgear should perform 
any work associated with these breakers. 

2. Completely read and understand these instructions before attempting any installation, 
operation, maintenance or modification of these breakers. 

3. Always turn off and lock out the power source feeding the breaker prior to performing 
any installation, maintenance or modification of a breaker. Failure to do so could ,-.., 
result in electrical shock, leading to death, personal injury or property damage. 

4. Do not perform any maintenance, including breaker charging, closing, tripping or any 
other function which could cause significant movement of the breaker, while it is on 
the extension rails. Doing so may cause the breaker to slip from the rails and fall, with 
the potential to cause severe personal injury to those in the vicinity. 

5. Do not work on a closed breaker or a breaker with closing springs charged. The 
breaker may trip open or the charging springs may discharge, causing crushing or 
cutting injuries. 

6. Do not use the breaker by itself as the sole means of isolating a high voltage circuit. 
Remove the breaker to the disconnected position before working on the wiring or 
equipment downstream from the breaker. Follow all lockout and tagging rules of the 
National Electrical Code, and all other applicable codes, regulations and work rules. 

7. Do not leave the breaker in an intermediate position in the cell. Always leave it In the 
Connected, Test, Disconnected or Withdrawn position. Failure to do so could lead to 
improper positioning of the circuit breaker and flashover, causing death, serious per· 
sonal injury and/or property damage. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

8. Do not defeat any safety Interlock. Such interlocks are Intended to protect personnel 
and equipment from damage due to flashover and exposed contacts. Defeating an 
interlock could lead to death, severe personal Injury or property damage. 

9. All wiring Instructions must be followed precisely. Failure to do so could cause per· 
manent equipment damage. 

1 -2. Introduction 

This appl ication data is provided as a gu ide , for authorized and qualif ied personnel on ly, in the 
selection and appl ication of Dig itrip RMS Retrofit K its on power circu it breakers. 

The i nformation, recommendations, descriptions and safety notations in this document are based 
on West inghouse's experience and judgment with respect to retrofitt ing power circu it breakers. Al l  
possible contingencies which may arise during instal lation ,  operation or maintenance, and al l  
detai ls and variations of this equipment do not purport to be covered by this document .  If further 
i nformation is desired by the purchaser regarding a particular i nstal lation ,  operation or mainte­
nance of h is particu lar equipment ,  the local West inghouse E lectric Corporation representative 
should be contacted . 

1 -3. Warranty Disclaimer and Liability Limitation 

NO WAR RANTI ES ,  EXPRESSED OR I M PLI ED, INCLU DI NG WAR RANTIES OF FITNESS FOR 
A PARTICULAR PURPOSE OF M ERCHANTABI LITY, OR WAR RANTI ES ARIS ING FROM 
COURSE OF DEALING OR USAG E OF TRADE, ARE MADE REGARDING TH E I N FORMA­
TION,  R ECOM M ENDATIONS AND DESCR I PTIONS CONTAINED H ERE IN .  In no event wi l l  
Westinghouse be responsible to the purchaser or user in  contract, i n  tort ( including neg l igence) ,  
strict l iabi l ity or  otherwise for any special ,  ind irect , i ncidental or consequential damage or  loss 
whatsoever, i ncluding but not l im ited to damage or loss of use of equipment, plant or power sys­
tem ,  cost of capital , loss of power, addit ional expenses in the use of existing power faci l it ies, or 
claims against the purchaser or user by its customers resu lt ing from the use of the i nformation ,  
recommendations and descriptions contained here in .  
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Section 2 

D ig itri p RMS Retrofit Kits , Rati ng Pl ugs ,  
and Accessories 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

2-1. Digitrip RMS Retrofit Kits 

Westinghouse Digitrip RMS Retrofit Kits are avai lable for many types of major manufacturers of Power 
Circuit Breakers. The Digitrip RMS Retrofit Kits are structures according to the Digitrip RMS/R Trip Unit 
and the specific overcurrent protective features provided . 

The product l ine begins with the Digitrip RMS 500 Basic Retrofit Kit series. True RMS sensing, basic 
overcurrent protection, and self-testing features are standard . The overcurrent protection provided is 
determined by the selected Long Time (L), Short Time (S), Instantaneous ( I ) ,  and Ground Fault (G) 
trip functions. 

The balance of the Retrofit Kits l isted (Digitrip RMS 500, 600 ,  700, and 800 series) , add increasing 
levels of features to those of the RMS 500 Basic Retrofit Kits and to each other. The features include 
zone interlocking , digital alphanumeric displays, remote alarm signals, INCOM communications, and 
energy monitoring capabi l ity. 

Additional information on the features and content of each Digitrip RMS Retrofit Kit is provided in the 
Sections 4 through 7 of this application guide. 

2-2. Retrofit Kit Installation Requirements 

Digitrip RMS Retrofits Kits can be applied to many types of Power Circu it Breakers, provided the 
breakers are used on 50 to 60 Hz AC distribution systems. Retrofits for fixed-mounted or nondraw-out 
breakers should be referred to Westinghouse for evaluation.  

WARNING 

The design and content of the retrofit kit is on the follow ing conditions, which must be addressed 
by the retrofit kit purchaser, prior to installation. Failure to address these conditions could result 
in failure of the equipment to operate properly, permanent equipment damage, and, In some 
instances, personal injury or death: 

1. The breaker must be in good mechanical and electrical operating condition. Breakers that are 
not in good operating condition should be repaired, reconditioned, or refurbished in addition to being 
retrofitted. Refer to Section 11 for general guidelines on breaker preventative maintenance. 

2. Rating plug selection. One 60 Hz rating plug is normally provided, which does not exceed the 
breakers' maximum continuous current frame rating. If an alternate rating plug is required for the 
breaker retrofitted, it can be ordered separately or as part of the kit. Table 2-1 provides a complete 
listing of all rating plugs, including those for 50 Hz application. Rating plugs must coordinate with the 
breaker sensor tap being used. Together they determine the breaker In (continuous current) 
rating. Refer to Catalog 26-000 for Retrofit Kit ordering information. 

3. Retrofit Kits shown with Ground Fault (G) Protection assume a 3·phase 3·wire grounded 
system. If the retrofit is for a 4-wire grounded system, the customer must specify the fourth 
sensor when ordering the kit Also, provisions must be made on the breaker to bring the fourth sen­
sor wiring through the breaker secondary contacts. Secondary contacts and brackets, etc. are not 
included in the content of the kits. 

4. Digitrip RMS 600, 700, and 800 Retrofit Kits require an External (customer supplied) 120 Vac 
source to power the trip unit information functions and alphanumeric digital displays, as applicable. 
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Table 2- 1 

Digitrip Rating Plugs (50 and 60 Hz) and Their Coordination with Sensor Connections 

Sensor 60 Hz Rating Plug 50 Hz Rating Plug 
Ratio Catalog Number & In Rating Catalog Number & In Rating 

200:5 PR6A02A01 0  1 00 Amp P R5A02A01 0 1 00 Amp 
P R6A02A020 200 Amp P R5A02A020 200 Amp 

300 :5 P R6A03A020 200 Amp P R5A03A020 200 Amp 
P R6A03A025 250 Amp P R5A03A025 250 Amp 
P R6A03A030 300 Amp P R5A03A030 300 Amp 

400:5 P R6A04A020 200 Amp P R5A04A020 200 Amp 
P R6A04A025 250 Amp P R5A04A025 250 Amp 
PR6A04A030 300 Amp P R5A04A030 300 Amp 
P R6A04A040 400 Amp P R5A04A040 400 Amp 

600:5 P R6A06A030 300 Amp P R5A06A030 300 Amp 
PR6A06A040 400 Amp P R5A06A040 400 Amp 
P R6A06A060 600 Amp P R5A06A060 600 Amp 

800 :5 P R6A08A040 400 Amp P R5A08A040 400 Amp 
P R6A08A060 600 Amp P R5A08A060 600 Amp 
P R6A08A080 800 Amp P R5A08A080 800 Amp 

1 200:5 P R6A1 2A060 600 Amp P R5A1 2A060 600 Amp 
P R6A1 2A080 800 Amp P R5A1 2A080 800 Amp 
P R6A 1 2A 1 00 1 000 Amp P R5A 1 2A 1 00 1 000 Amp 
PR6A 1 2A 1 20 1 200 Amp P R5A 1 2A 1 20 1 200 Amp 

1 600:5 P R6A1 6A080 800 Amp P R5A 1 6A080 800 Amp 
P R6A 1 6A 1 00 1 000 Amp P R5A 1 6A 1 00 1 000 Amp 
P R6A 1 6A 1 20 1 200 Amp P R5A 1 6A 1 20 1 200 Amp 
P R6A 1 6A 1 60 1 600 Amp P R5A 1 6A 1 60 1 600 Amp 

2000:5 P R6A20A 1 00 1 000 Amp P R5A20A 1 00 1 000 Amp 
PR6A20A 1 20 1 200 Amp P R5A20A 1 20 1 200 Amp 
P R6A20A 1 60 1 600 Amp P R5A20A 1 60 1 600 Amp 
P R6A20A200 2000 Amp P R5A20A200 2000 Amp 

3000 :5 P R6A30A 1 60 1 600 Amp P R5A30A 1 60 1 600 Amp 
P R6A30A200 2000 Amp P R5A30A200 2000 Amp 
PR6A30A250 2500 Amp P R5A30A250 2500 Amp 
P R6A30A300 3000 Amp P R5A30A300 3000 Amp 

4000 :5 P R6A40A200 2000 Amp P R5A40A200 2000 Amp 
P R6A40A250 2500 Amp P R5A40A250 2500 Amp 
P R6A40A300 3000 Amp P R5A40A300 3000 Amp 
P R6A40A320 · 3200 Amp P R5A40A320 3200 Amp 
P R6A40A400 4000 Am� P R5A40A400 4000 Am� 

NOTES: 
1 .  Sensor tap ratio connected must correspond with the rat ing plug shown. 
2 .  Breaker current rat ing shown is adjustable down to 50% of the value l isted with D ig itrip 

RMS/R Long Delay Pickup Setting. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

2-3. Digitrip RMS Retrofit Kit accessories 

Table 2-2 provides a l ist ing of optional accessories that are usefu l  in the i nstal lation ,  maintenance , 
and operation of your breaker eq u ipped with a Digitr ip RMS Retrofit Kit . 

Accessory 
Description 

Auxi l iary Power 
Module (APM) 

Amptector Test Kit  

Amptector Test Kit  
Adapter Harness* 

Zone I nterlock 
Short ing Plug 

Lith ium Battery 
3 .0  Volt 

*See Section 8-4. 

9-93 

Table 2-2 

Digitrip RMS Retrofit Kit Accessories 

Accessory Style 
or Catalog Number 

P RTAAPM 

1 40D48 1 G02RR or G03 

6503C53G01 (Type 1 )  or 
6503C54G01 (Type 2) and 
6503C55G01 (Breaker 
Mounted Test Plug) 

6502C83G01 

Varta Batteries, I nc.  
Model CR 1 /3N 
1 50 Clarabrook Road 
Elmsford , NY 1 0523 

Duracell 
Model DL 1 /3N 
South Broadway 
Tangtown,  NY 1 0591 
(9 1 4) -59 1 -7000 

Un ion Carbide Corp. 
Battery Products Div. 
Model 2L-76BP 

Eveready 
39 Old Ridgebury Road 
Danbury, CT 068 1 7-000 1 
(203) -794-7548 

Function 

Powers Digitrip RMS Trip 
Un it for test ing.  

Tests Digitrip RMS Trip Un its. 
Requ i res Adapter Harness. 

Tests Digitrip RMS Trip Un it 
with Amptector Test Kit .  

Plugs i nto RMS/R Trip Un it Plug J2 .  
Shorts Out GIN to GouT and SIN 
to Sour dur ing Trip Un it test ing .  

Powers Digitrip LED Mode 
of Trip I ndicators 
( Back-up Power) . 
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Section 3 

The D ig itri p RMS Tri p Syste m 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

3-1 . Digitrip RMS Overcurrent Protection 

The Dig itrip RMS Retrofit Kit styles covered by this Appl ication Gu ide are designed to replace the 
existing trip system employed on the breaker selected for retrofitt ing .  

Al l  Dig itrip RMS Retrofit Kits provide basic overcurrent protection ,  which includes a selected com­
bination of Long Time (L) ,  Short Time (S) , I nstantaneous (1), and Ground Fau lt Time (G) Delay trip 
functions. Five major components comprise the Dig itrip RMS Trip System ;  the Current Sensors ,  
Aux i l iary CT Module,  D igitrip Trip Un it ,  Rating P lug ,  and the Direct Trip Actuator (DTA) .  These 
components are interconnected by use of the various wir ing harnesses to make up the D ig itrip 
RMS Trip System .  Breaker interface diagrams for Dig itrip RMS 500 through 800 are provided in  
Sections 4 through 7.  These d iagrams show the major Dig itrip RMS components and their i nter­
connections. Wir ing diagrams for each of the wire harnesses are shown in Section 1 2 . 

F igure 3-1  shows the major components of the Dig itrip retrofit system and their i nterconnections.  
The fol lowing describes the fu nction and operation of each component. 

3-2. Current Sensors 

Three multi-tapped current sensors (one per phase) are located at the rear of the breaker. The 
sensors pass information to the Auxi l iary CT Module and the trip un it on the primary current level 
passing through the breaker. Al l  the energy requ i red to power the Dig itrip RMS Trip System is 
produced by the current sensors. 

The current sensors are connected to a term i nal block strip on the Auxi l iary CT Module by the 
sensor wir ing harness . The current sensor tap ratio connected , i n  concert with the rat ing plug,  
determines the In (conti nuous current) rat ing of the breaker. At rated primary current, the cu rrent 
sensors provide 5 ampere nomi nal current inputs to the Auxi l iary CT Modu le .  

3-3. Auxi l iary CT Module 

The Auxi l iary CT Module encloses three auxi l iary phase current transformers, which reduce the 
5 amp nominal inputs from the current sensors to the m i l lampere level requ i red for the Dig itr ip 
RMS/R Trip Un it electronics .  When ground fault (G) protection is selected , a ground aux i l iary 
cu rrent transformer is also provided, which performs the same function .  

A 7 point term inal block strip is mounted on the front of the module. Terminals A through G termi­
nate the inputs from the current sensors via the sensor wir ing harness. Terminals OP and ON 
connect the trip s ignal outputs to the Di rect Trip Actuator through the sensor wir ing harness or 
DTA wir ing harness . A 1 2  point female CT plug- in  block is mounted on the right hand side of the 
module, which receives the male plug of the Auxi l iary CT harness. The Auxi l iary CT harness also 
has a 1 0  pin black plug ,  which plugs into the trip un it to connect the Auxi l iary CT inputs to the tr ip 
un it and receives the trip un it signal outputs. 

3-4. Digitrip RMS/ R Trip Unit {and Power Relay Module, ATR) 

The Dig itrip RMS/R (Rms/R Retrofit) Trip Un it ,  Figu re 3-1 , is designed to permit flexib i l ity in retrofit 
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Note: 

0 Specific rating plug required 
for 50 or 60 Hz applications. 

f) Curves apply from -20°C to 
+55°C ambient. 

Tolerances: 
LOS = -0, + 1 0% Dial 
LOT = +0, -33% Dial shown 

at 61n 
INST = ±1 0% Dial 

Response time bands shown in 
these curves apply only to the 
response characteristics of the 
Trip Unit and D.T.A. combination. 
Additional delay times inherent 
in the host breaker must be added 
to the response times shown 
here, to provide the actual total 
clearing time. 

.1 1 10 

Adjustable Instantaneous Pickup: 
2, 2.5, 3, 4, 5, 6, M1(8), M2(1 2) I 

100 1000 

Current in Multiples of Plug Rating (In) 

Figure 3-2- Digitrip RMSIR Long Time/Instantaneous Time-Current Curve (LI) www . 
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Instructions for the A pplication of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

· zone interlocking on short delay 
utilized and no restraining signal, the 
minimum time band (SDM) will be in 
effect - regardless of setting. 

Tolerances (Preliminary): 
LOS = -0, + 1 Oo/o Dial �=E�E==E�§ti����§� LOT= +0,- 33% Dial shown at 61, 
SDPU = ± 1 Oo/o Dial 

Response time bands shown in these curves 

--'1111&,--1--\-\--t-l+t---t--H apply only to the response characteristics of 

the Trip Unit and D.T.A. combination. 

--+-llll&.-t--+--+--t+t----t----t-J Additional delay times inherent in the host 

c--i--1111lk-H+f-+f----f---H breaker must be added to the response times 

shown here, to provide the actual total 

+-+'ll!!fu,-H-+-t+--+-H clearing time. ����----r-��� 

Long Delay Time Shown 
1n: 2, 4, 7, 1 0, 12, 15, 20, 24 

Adjustable Short Time 
Delay: .1 , .2, .3, .4, .5, 
.1 *, .3*, .5* 

10 100 1000 

Current in Multiples of Plug Rating (In) 

Figure 3-3- Digitrip RMS!R Long Time/Short Time Time-Current Curve (LS) 
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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 
in Digitrip 600, 700 and 800 models. 
Without external power, such as is the 
case with the Digitrip 500, Ground 
Pickup levels may exceed these values 
and be as high as the value shown for 
the "E" setting of that particular rating 
plug. �]1;\F�l=::�����������:Z:D::::::EI• Specific rating plug required for 50 Hz I or 60 Hz applications. 

1 

t-:-:::-t--::-::-t--:::-t--:::-t--:-:-'l-=-l;--=-l-=1----:-:-:-lc!V 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. 

l-::::::-t--::::-l--:::-t-:=-t-:=-lt-:=-1----:-=i�=i----::c:-:-liA Curves apply from �20°C to 
+55°C ambient. 

1-::::::-t---:-:::-t---:-:::-t--:-:-:-t--:-:-=-lt--:=-lt-:=i--:-=i----::c:-:-l�m With zone interlocking on ground fault 
utilized and no restraining signal, the 
minimum time band (GDM) will be in 
effect- regardless of setting. 

t-:-::::::-t---::::-:-t-::::::-t--::::::-t--:-:-=-lt--:=-l�=i....,.,.:-=-!--:-::-=f1 Response ttme bands shown in these curves 

�-::-::=-t--:=-t--:=-f---::=-f---::-:-=-1����-=�-==+� apply only to the response characteristiCS of 

l-::-:::::-:-t--::::-:-t--::::-:-t--:=-t--:=-1....,.,=-lt-:=i-:-::-=i--:-::-=fl the Trip Un1t and D. T .A. com bmat1on. 

AdditiOnal delay times inherent in the host 

10 .2 1 

Current in Multiples of Plug Rating (In) 

Figure 3-4 - Oigitrip RMS!R Ground Fault Protection Time-Current Curve (G) 

10 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

3-5. Making Current Release (Discriminator) 

When the Dig itrip RMS 500 Trip Un it is not equipped with an adj ustable instantaneous protection 
setting , i .e . , types LS or LSG, a making current release (or d iscrim inator) c ircu it is provided. This 
circuit wi l l  prevent the circuit breaker from bei ng closed and latched- i n  on a faulted c i rcuit .  The 
non-adjustable release is pre-set at e leven ( 1 1 )  t imes the installed rat ing plug ampere rat ing ( I n) .  

The making current release i s  armed on ly for the fi rst ten ( 1  0 )  cycles fol lowing a n  in itial c ircu it 
breaker closing operation with a load current exceedi ng approximately 20% of the circuit breaker 
frame or sensor rating .  Should the load current through the circuit breaker drop to a value less 
than th is ,  the release wi l l  re-arm.  The release , once armed , wi l l  remain armed unt i l  the load 

0 Breaker Trip 
Mechanism 

Keeper 
Disc 

Direction 
of Trip 

Figure 3-5 - Oigitrip RMS Direct Actuator (DTA) 

Permanent 
Magnet 

Coil 

Plunger Rod 

DT A Reset Mechanism 

0 
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current passing through the circuit breaker exceeds approximately 20% for 1 0 cycles. Any trip 
operation i n it iated by the making current release wil l  trip the c i rcuit breaker i nstantaneously. 

3-6. Digitrip RMS Direct Trip Actuator (DTA) (and Auxil iary Switch Kit)(see Figure 3-5) 

The Dig itr ip RMS Di rect Trip Actuator (DTA) receives an electrical trip pu lse from the tr ip un it via 
the Auxi l iary CT Module and provides the mechanical trip force to trip the breaker. 

The DTA is made up of a permanent magnet, a d isc held by the magnet, a rod acted on by a 
spring,  a means for tripping the breaker, and a reset mechanism for mechanically resett ing the 
actuator. The magnet cannot pu l l  and reset the disc against the force of the spring act ing on the 
rod , but it can overcome the spring force when the disc is i n  contact with the magnet pole piece. 

A tripping pu lse from the trip un it counteracts the effect of the permanent magnet, al lowing the 
spring to separate the d isc from the magnet pole piece and to actuate the tr ip mechan ism.  The 
trip mechanism strikes the breaker trip bar and tr ips the breaker. As the breaker opens, the 
breaker mechanism moves the DTA reset mechanism,  which moves the d isc to close the ai r gap 
between it and the magnet pole piece .  The DTA is  reset when the disc is held in  contact with the 
magnet pole piece, against the spring force. If the DTA does not reset properly, the trip lever wi l l  
hold the breaker in  the tr ip free condit ion and the breaker wi l l  not be able to close. 

RMS 700 and 800 Retrofit Kits i nclude an Auxi l iary Switch Kit , which usually mounts on or near 
the DTA. The Auxi l iary Switch Kit consists of a m icroswitch with mounting hardware and brackets. 
The switch is used to provide the trip un it with i nformation on the breaker position ,  i . e . ,  open or 
closed. The status i nformation is passed on through the INCOM network. 

3-7. Digitrip RMS/R Rating Plug and Battery 

The Dig itrip RMS/R Rating Plug fits i nto the Dig itrip RMS/R Trip Un it and determines the breaker 
I n (cont inuous current) rat ing .  The rat ing plug must be matched to the i nstal led current sensor 
ratio and the d istribution system frequency, i . e . ,  50 or 60 Hz. Each rating plug has f ixed s1 (8) and 
s2 (1 0) values , wh ich correspond to the trip un it max imum Short Delay Pickup sett ings and M 1 
(8) and M2 ( 1 2) values,  which correspond to the tr ip un it maxim u m  I nstantaneous Pickup sett ings. 

The rat ing plug is equipped with a long-l ife 3.0 Volt l ith i um type battery. The back-up battery is not 
requ i red for the basic Dig itrip RMS/R overcurrent protective circuit .  It is used to mainta in the trip 
un it mode of trip ind ication LEOs following a breaker tripping operation ,  when no external 1 20 Vac 
control power source (through the ATR) to the tr ip unit is appl i ed .  A new battery wi l l  mai nta in the 
mode of trip LED for approximately 60 hours when no external 1 20 Vac source is appl ied to the 
trip un it. The battery is replaced from the front, without having to remove the rat ing plug from the 
trip un it. Replacement battery types are l isted u nder the Accessories section of this Appl icat ion 
Gu ide.  

If a rating p lug is removed when the breaker is i n  the closed position ,  the breaker may trip .  
Therefore, the rat ing plug must be  securely plugged in  and the trip cover put back on the trip un it 
to assure that the rat ing plug stays in  place . 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

3-8. External Harness 

The external harness has mu lti-pin  discon nect plugs that plug into the trip un it to extract zone 
interlocking, remote alarm,  and INCOM communications signals, as applicable ,  from the trip un it 
and to connect the 1 20 Vac power required on RMS 600 , 700, and 800 kits. The external harness 
also has a large 20 pin plug that plugs i nto the cell harness assembly which is mounted in the 
switchgear cell. The external harness provided with RMS 500 Basic Kits consists of just a small 
jumper plug that sends out the zone interlock signals on the trip u nit. 

3-9. Potential Transformer Module (PTM) 

A Potential Transformer Module ( PTM) is suppl ied with each RMS 700 and 800 kit. The PTM 
passes on circuit breaker primary voltage information to the trip unit for use in obtain ing INCOM 
energy monitor ing data. Three 600 volt leads are provided for the PTM primary connection to the 
breaker. These leads may be connected to either  the l ine side or load side of the breaker. The 
PTM secondary terminates to a 4 pin black male plug (PT1 ) to permit connection to the tr ip un it 
via the 4 pin female plug provided on the external wiring harness. 

THE PTM PRIMARY DISCONNECT PLUG MUST BE DISCONNECTED WHEN DIELECTRIC 

TESTING OF THE BREAKER/SWITCHGEAR ASSEMBLY IS PERFORMED OR THE TRIP UNIT 

MAY BE DAMAGED. DO NOT DISCONNECT THE PTM PLUG WHEN THE BREAKER IS 

ENERGIZED OR IN THE CONNECTED POSITION. MOVE THE BREAKER TO THE TEST 
POSITION BEFORE PULLING THE PTM PLUG. 

3-10. Cell  Harness Assembly 

The cel l  harness assembly is provided on al l  retrofit kits, except the RMS 500 Basic series. Its 
function is to extract the zone interlocking, remote alarm, and communications signals from the 
breaker by connection to the external wiring harness and provide terminations for external cus­
tomer connections. Use of the assembly reduces the time requ i red for retrofit. It e l iminates the 
need to completely requi re the secondary contacts on the circu it breaker and in  the switchgear to 
accom modate the added Digitrip RMS signals. 

The assembly mounts in  the breaker compartment of the switchgear on the right side sheet. The 
cell plug receives the breaker external harness plug , providing a d isconnecting means of extract­
ing the signals from the breaker. A wiring harness brings the sig nal to terminal blocks for cus­
tomer external connections in  the switchgear. Depending on the retrofit kit selected, up to 3 
terminal blocks (TB 1 , TB2, and TB3) are provided . 
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Section 4 

D i g itr i p R M S  500 Basic Retrofit Kits 
(Without  Zon e  I nter locki n g) 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

4-1 . Digitrip RMS 500 Basic Retrofit Kit Selection & Content 

The D ig itrip RMS 500 Basic Retrofit Kit series provides basic overcurrent protection on ly. The 
retrofit kits are available with the appl icable Dig itrip RMS/R 500 Trip U nit overcurrent trip func­
tions ,  i .e .  Long Time ( L), Short Time (S), I nstantaneous ( 1 ) ,  & Ground Fau lt Time (G) Delays. The 
combinations available are L l ,  LS, LSI, LIG, LSG, LS IG .  

The complete Digitrip RMS 500 Basic Retrofit Kit i s  mounted on the breaker. Therefore, no  
switchgear cel l  modifications or wir ing are requ ired. Zone interlocking signals from the trip un it are 
not wi red out from the breaker. The external harness provided consists of a small jumper plug that 
shorts out the zone interlock signals at the trip un it .  Refer to Figure 4-1 for the retrofit kit wir ing 
connections on the breaker. 

4-2. Digitrip RMS 500 Basic Retrofit Kit Features 

The D igitrip RMS/R 500 Trip U n it has the fol lowing features avai lable for customer use , when 
applied in the Dig itrip RMS 500 Basic Retrofit Kit : 

1 .  Basic (L,S , I ,G)  overcurrent protection, as selected . 
2. True RMS Sensing. 
3. I ntegral Trip U nit Testing.  
4 .  Un it Status Indicator. 
5 .  Local Mode of Trip I ndicators . 
6. Selectable 12t on Short Time and Grou nd Fault Time Delays when those options are selected. 

The tr ip un it also includes provisions to accept the requ ired rating plug.  The rating plug is 
equipped with a battery to power the local mode of trip indicators. 
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Sensor Harness* 

���� I I I 
i Auxil iary CT Module 
I �==��==� I ____ _ 

DTA Harness* 

Auxil iary CT Harness* 

,------J11 } I I Trip Unit 

I 
�--------1 I 

• 

Rating 
Plug 

I I I I 
I 

----11 
J2 See Figure 4-2 

*See Section 12 for detai led wiring connection diagrams 

Figure 4- 1 - Digitrip RMS!R 500 Basic Wiring 

Sensors 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

RMS/R 500 BASIC 
EXTERNAL HARNESS 
STYLE NO. 6502C83G01 

Plug J2 must be installed with zone interlock jumpers 

S1N-SouT and G1N-GouT or breaker will trip 
instantaneously on short time and ground fault delay 
functions. 

Figure 4-2- Digitrip RMS/R 500 Basic External Harness 

c 
GouT 
SouT 

S I N 
GIN 

Plug J2 

< 1 
< 2 

3 
4 
5 
6 

< 7 
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Section 5 

D i g itr i p R M S  500 Retrofit Kits 
(With Zon e  I nter locki ng) 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

5-1. Dig itrip RMS 500 Retrofit Kit (With Zone Interlocking) Selection and Content 

The Digitrip RMS 500 Retrofit Kit series provides basic overcurrent protection plus zone interlock 
capabil ity. The retrofit kits are avai lable with the applicable Digitrip RMS/R 500 Trip U nit overcur­
rent trip functions, i .e. Long Time (L), Sort Time (S), Instantaneous ( 1 ), & Ground Fault Time (G) 
Delays. The combinations avai lable are L l ,  LS, LSI , L IG , LSG , LSIG. 

Zone interlocking signals are extracted from the tr ip unit by the umbi l ical wir ing harness with plug .  
The umbil ical wiring harness includes a 20 pin plug ,  wh ich connects to the cel l  harness assembly. 
Al l retrofit kit components are mounted on the breaker, except the cel l  harness assembly, which is 
mou nted in  the switchgear cel l .  Figures 4- 1 through 4-3 provide the retrofit kit wiring connections 
on the breaker and the switchgear cel l .  

5-2. Digitrip RMS 500 Retrofit Kit (With Zone Interlocking) Features 

The Digitrip RMS/R 500 Trip U nit has the fol lowing features avai lable for customer use, when 
appl ied in  the Digitrip RMS 500 Basic Retrofit Kit: 

1 .  Basic ( L,S, I ,G)  overcurrent protection,  as selected . 
2 .  True RMS Sensing. 
3 .  I ntegral Trip Un it Testing. 
4. U nit Status Indicator. 
5 .  Local Mode of Trip I ndicators. 
6. Selectable 12t on Short Time and Ground Fault Time Delays when those options are selected . 
7 .  Zone interlock capabi l it ies of the breaker Short Time and Ground Fau lt Delay functions, when 

those options are selected. 

The trip un it also includes provisions to accept the requ i red rating plug. The rating plug is 
equ ipped with a battery to power the local mode of trip indicators. 
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Sensor Harness* 

���� 
I 
I 
I 

1 Auxiliary CT Module 
I �==��=::rn, 
I ____ _ --------------------------� White 1 !S55���Piug ) 

DT A Harness* 

Auxiliary CT Harness* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ,------J11 } ____ J 

Trip Unit 
I 
I 

-J21l }'"""--· ��---""--"'-��"-'' 
External Harness 
See Figure 5-2 

Terminal Block 
(Customer Connections) 

Cell Harness 
See Figure 5-3 

*See Section 12 for detailed wiring connection diagrams 

Figure 5-1 - Digitrip RMSIR 500 Wiring 

Sensors 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

RMS/R 500 
EXTERNAL HARNESS Plug J2 
STYLE NO. 6502C83G02 

< 1 

DG < 2 

0 0 ® 3 
4 
5 

® 0 ® 6 
7 

GIN 
@ @ @ 9 

Sour @ @ @ 1 3  

SIN 
@ @ @ 1 7  

Figure 5-2- Digitrip RMS!R 500 External Harness 
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@ 
RMS/R 500 
CELL HARNESS 

Customer 
TB1 Connections 

STYLE NO. 6502C71 G01 DG 
6503C57G01 

DG 
0 0 0 
® 0 ® 0 6 0 
@ @ @ 

@ @ @ CELL INTERFACE PLUG 
'--------------,�../ (Receives External Harness) 

TERMINAL BLOCK 
POINT AND MARKING 

TB1-1 DG 
TB1-2 GouT 
TB1-3 GIN 
TB1-4 SouT 
TB1-5 S1N 

DESCRIPTION 
Zone Interlock Digital Ground 
Zone Interlock Ground Output 
Zone Interlock Ground Input 
Zone Interlock Short Delay Output 
Zone Interlock Short Delay Input 

NOTICE 

1 .  Zone interlock jumpers S1wSouT and G1wGouT must be installed on TB1 or breaker 
will trip instantaneously on short time and ground fault delay functions. Remove 
jumpers ONLY if zone interlocking is required. 

2. All wire terminations shown are furnished complete with retrofit kit wiring harness , 
except those indicated as customer connections. 

Figure 5-3 - Digitrip RMS!R 500 Cell Harness 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Section 6 

D ig itr i p R M S  600 Retrofi t  Kits 
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6- 1. Digitrip RMS 600 Retrofit Kit Selection and Content 

The Dig itrip RMS 600 Retrofit Kit series provides overcurrent protect ion,  zone i nterlock capabil ity 
and a local alphanumeric display. The retrofit kits are avai lable with the appl icable  D ig itr ip RMS/R 
500 Trip U nit overcurrent trip fu nctions,  i . e .  Long Time (L) ,  Short Time (S) , I nstantaneous (1), & 
Ground Fault Time (G) Delays . The combinations avai lable are L l ,  LS, LSI ,  L IG ,  LSG , LS IG .  

In  addit ion to zone i nterlocking, the RMS 600 Trip Un its i nclude the  Power Relay Module (ATR) 
which provides contact closures for remote indication and alarm . Zone interlocking and remote 
alarm s ignals are extracted from the tr ip un it by the external harness with p lug.  The umbi l ical 
wir ing harness includes a 20 pin plug , which connects to the cel l  harness assembly. 

An external 1 20 Vac control source is  requ i red to power up the Power Relay Module (ATR) 
remote signals,  the local mode of tr ip i nd icators , and the tr ip un it alphanumeric d ig ital d isplay. 
F igures 6-1 through 6-3 provide the retrofit kit wir ing connections on the breaker and in  the 
switchgear cel l .  Al l  retrofit kit components are mou nted on the breaker, except the cel l  harness , 
assembly, which is mounted in  the switchgear cel l .  

6-2. Digitrip RMS 600 Retrofit Kit Features 

The Dig itrip RMS 600 Trip Un it has the fol lowi ng features avai lable for customer use , when 
appl ied in the Dig itr ip RMS 600 Retrofit Kit : 

1 .  Basic (L ,S , I ,G) overcurrent protection ,  as selected. 
2 .  True RMS Sens ing .  
3 .  I ntegral Trip U nit Test ing.  
4 .  Un it Status I nd icator. 
5 .  Local Mode of Trip Ind icators . 
6 .  Selectable 12t on Short Time and Ground Fault Time Delays when those options are selected. 
7 .  Zone I nterlock capabi l it ies of the breaker Short Time and Ground Fault Delay fu nctions,  when 

those options are selected . 
8. Local Four D ig it alphanumeric D isplay. 
9 .  Remote Signal  Contacts for h igh load and mode of trip ind ication .  

The trip un it a lso includes provisions to accept the requ i red rat ing plug .  The rat ing plug is 
equipped with a battery to l ight the local mode of trip i ndicators if external 1 20 VAC control power 
is lost. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

· ······�----�® �� --�� ��--�� �� ,--,.--,-
Sensor Harness* 1 1 1 1 1 J 

���� 
I 
I 
I 
I 
I 
I 

Auxiliary CT Module 

I ____ _ 

DTA Harness* 

Trip Unit 

�-------
1 
I � Rating � Plug 

Auxiliary CT Harness* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,-------�HI } 
I 
I 

�----J p!l 
I 
I 

----· 
J2 

External Harness 
See Figure 6-2 

Terminal Blocks Cel l Harness 
(Customer Connections) See Figure 6-3 

*See Section 12 for detailed wiring connection diagrams 

Figure 6-1 - Digitrip RMS!R 600 Wiring 

Sensors 

-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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® 
RMS/R 600 
EXTERNAL HARNESS Plug J2 
STYLE NO. 6502C83G03 

< 1 

ACCOM ATRCOM DG < 2 

0 3 
4 
5 

AC1 20 LD 6 ® 7 

GF 

@ @ Plug J4 
AC 1 20 1 

sc ACCOM 2 @ @ GF 3 
LD 
sc 

4 

HL HL 
5 

@ @ ATRCOM 
6 
7 

< 8 
< 9 

Figure 6-2- Digitrip RMSIR 600 External Harness 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

RMS/R 600 
CELL HARNESS 
STYLE NO. 6502C71 G02 

6503C57G02 

DG ATRCOM ACCOM 

® 
@ 
@ 

Customer 
TB1 Connections 

DG 

@) CELL INTERFACE PLUG 
'---------�,J!__/ (Receives External Harness) 

TERMINAL BLOCK 
POINT AND MARKING 

TB1-1 DG 
TB1-2 GouT 
TB1-3 GIN 
TB1-4 Sour 
TB1-5 S1� 
TB1 -6 ACCOM 

TB2-1 AC120 
TB2-2 ATRCOM 
TB2-3 LD 
TB2-4 GF 
TB2-5 SC 
TB2-6 H L  

DESCRIPTION 
Zone Interlock Digital Ground 
Zone I nterlock Ground Output 
Zone Interlock Ground I nput 
Zone I nterlock Short Delay Output 
Zone Interlock Short Delay Input 
ATR 1 20VAC Input Common 

ATR 1 20VAC I nput Power 
ATR Alarm Contact Common 
ATR Long Delay Trip Alarm 
ATR Ground Fault Trip Alarm 
ATR Short Ci rcuit Trip Alarm 
ATR High Load Alarm 

NOTICE 

Customer 
TB2 Connections 

0 AC1 20 

2 0 ATRCOM 

3 0 LD 

4 0 GF 

5 0 sc 

6 0 H L  

1 .  Zone interlock ju mpers S1wSour and G 1N-Gour must be installed on TB1 or breaker 
will trip instantaneously on short t ime and ground fault delay functions . Remove 
jumpers ONLY if zone interlocking is requi red. 

2. Al l  wire terminations shown are furnished complete with retrofit kit wiring harness,  
except those indicated as customer connections. 

3.  ATR contacts are rated 1 ampere at 1 20VAC or 1 ampere at 28VDC. 

Figure 6-3 - Digitrip RMS/R 600 Cell Harness www . 
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Section 7 

D i g itri p RMS 700 and 800 Retrofit Kits 

32 ;;;;;;;;;;=-;;;;;;;;;;=-;;;;;;;;;;=-============---
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

7-1. Digitrip RMS 700 & 800 Retrofit Kit Selection & Content 

The Dig itrip RMS 700 and 800 Retrofit Kit series are the top of the l ine of retrofit kits . The retrofit 
kits are avai lable with the appl icable Dig itrip RMS/R 500 Trip Un it overcurrent trip fu nctions, i .e .  
Long Time (L) ,  Short Time (S) , I nstantaneous ( 1 ), & Ground Fault Time (G)  Delays . The combina­
tions avai lable are L l ,  LS, LS I ,  L IG ,  LSG , LSIG.  

Dig itrip RMS 700 & 800 Retrofit Kits feature Communications capabi l ity when appl ied with the 
Westinghouse Integrated Mon itor ing Protection and Control Commun ications ( I M PACC) System .  
The R M S  700 & 800 Kits have essential ly the same content, except the R M S  800 Trip Un it has a 
local alphanu meric display. The commun ication,  zone i nterlocking ,  and remote alarm signals are 
extracted from the trip un it by a umbi l ical wir ing harness with plug .  The umbi l ical wir ing harness 
includes a 20 pin p lug,  which connects to the cel l  harness assembly. 

An external 1 20 Vac control source is requ i red to power up the Power Relay Module (ATR) 
remote signals, the local mode of trip ind icators , INCOM Commun ications, and the Dig itrip RMS 
800 Trip Un it alphanumeric dig ital d isplay. A Potential Transformer Module ( PTM) provides the 
d istribution system voltage i nput to the trip un it. The PTM is provided with a disconnect plug which 
is to be d isconnected in the event of breaker d ie lectric test ing .  Figures 7-1 through 7-4 provide the 
retrofit kit wir ing connections on the breaker and in  the switchgear ce l l .  Al l  retrofit kit components 
are mounted on the breaker, except the cel l  harness assembly. 

7-2. Digitrip RMS 700 & 800 Retrofit Kit Features 

Dig itrip RMS 700 & 800 Trip Un its have the fol lowing features avai lable for customer use, when 
applied in  Dig itrip RMS Retrofit Kits : 

1 .  Basic (L ,S , I ,G) overcurrent protection ,  as selected. 
2 .  True RMS Sensing.  
3 .  I ntegral Trip U nit Test ing.  
4 .  Un it Status I nd icator. 
5 .  Local Mode of Trip I ndicators. 
6 .  Selectable 12t on Short Time and Ground Fau lt Ti me Delays when those options are selected . 
7 .  Zone Interlock capabi l it ies of  the breaker Short Time and Ground Fault Delay functions, when 

those options are selected. 
8. Local Four D ig it alphanumeric D isplay (D ig itrip RMS 800 on ly) . 
9 .  Remote Signal Contacts for h igh  load and mode o f  trip ind icat ion.  
1 0 . Commun ications when appl ied with the Westinghouse I M PACC System .  
1 1 .  Energy Monitor ing Capabi l ity. 

The trip un it also includes provisions to accept the requ i red rating plug.  The rating plug is 
equ ipped with a battery to l ight the local mode of tr ip i ndicators if the external 1 20 VAC control 
power is lost. 
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Sensor Harness* 

M�� 
I 
I 
I 
I 
I 
I 

A 

Auxiliary CT Module* 

B c 

I ___ _ - - - - - - - - - - - - - - - - - � 

DTA Harness* 

Trip Unit 

I 
I 

� - - - - - - - -1 
I � Rating � Plug 

Primary 
Voltage 
Leads 

1-- il•l�e� 
White 
Disconnect 

I 
I 
I 
I 
I 

PT Module Plug 

(700/800 Kits Only) See Figure 7-4 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,  I 
Auxiliary CT Harness* I 

I 
I 
I ,------J11 } 

I 
I 
I 

Terminal Blocks 
(Customer Connections) 

- --t - -1 
I , ____ _________ j 

I 1!!!1 - J 

Cell Harness 
See Figure 7-3 

*See Section 1 2  for detailed wiring connection diagrams 
See Section 7.3 for power flow conventions 

Figure 7- 1 - Digitrip RMS!R 71800 Wiring 

I 
I 
I 
I 
I 
I 
I 
I 

Sensors 

Auxiliary 
Switch 
(700/800 
Kits Only) 

i.. -

I 
I 
I i i  
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

RMS/R 700/800 
EXTERNAL HARNES S  
s TYLE NO. 6502C83G04 

ACCOM ATRCOM DG 

0 3 � � 
AC1 20 LD Gour ® 7 � �-

CC1 GF GIN @ 1 1  � � 
COMM2 CC2 sc Sour � � crp· 1 6  

COMM 1  HL SIN @) � Ci2 20 

Aux Switch 

9- -M 
\. 

Plug PT1 

J3-1 1 
2 J3-4 

3 .... J3-3 
J3-2 4 , 

Figure 7-2 - Digitrip RMS!R 71800 External Harness 

Plug J2 

< 1 

Gour 
< 2 

Sour 
3 

SJIIL 4 
5 GIN 6 DG 7 

� Plug J3 Plug J4 
AC 1 20 1 PT1 - 1 ' 1 

PT1 -4 ACCOM 2 2 GF ' 3 PT1 -3 3 LD 4 PT1 -2 4 sc 5 AUX2 5 HL 
AUX1 6 6 

COMM2 ATRCOM ' 7 7 CC2 8 COM M 1  ' 8 CC1 ./ 9 
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R MS/R 700/800 
CELL HARNESS TB1 

Customer 
Connections TB2 

Customer 
Connections 

AC1 20 s TYLE NO. 6502C71 G03 � 0 DG rB 0 6503C57G03 
...-- 1 � 1 

ATRCOM ...--� 2 G GouT -E) 2 0 ) DG ATRCOM ACCOM ...--� 3 G GIN -E) 3 0 � � 0 1 rB G Sour -E) 0 ...-- 4 4 

Gour LD AC 1 20 ...--� 5 G SIN ) -E) 5 0 

LD 

GF 
sc 

� � ® 5 
-E) 6 

GIN GF CC1 

9 � � @ 
0 ACCOM -E) 

TB3 

-E) 

6 

1 

0 H L  

Co 
Customer 

nnections 

CC1 0 Sour � CC2 C�M2 -E) 0 CC2 
1 3  4 � 1 6  2 

-E) 3 0 SIN HL � CC?W1 

-E) 0 1 7  @ 20 CELL INTERFACE PLUG 4 

(Receives External Harness) -E) 0 / 5 

COM M 1  

COMM2 

'---8 6 0 

TERMINAL BLOCK 
POINT AND MARKING 

TB1 -1 DG 
TB1-2 GouT 
TB1-3 GIN 
TB1-4 Sour 
TB1-5 S1� 
TB1 -6 AcCOM 

TB2-1 AC120 
TB2-2 A TRCOM 
TB2-3 LD 
TB2-4 GF 
TB2-5 SC 
TB2-6 HL 

TB3-1 CC1 
TB3-2 CC2 
TB3-3 COM M1 
TB3-4 COM M2 
TB3-5 
TB3-6 

DESCRIPTION 
Zone Interlock Digital Ground 
Zone Interlock Ground Output 
Zone Interlock Ground Input 
Zone Interlock Short Delay Output 
Zone Interlock Short Delay Input 
ATR 1 20VAC Input Common 

ATR 120VAC Input Power 
ATR Alarm Contact Common* 
ATR Long Delay Trip Alarm* 
ATR Ground Fault Trip Alarm* 
ATR Short Circuit Trip Alarm* 
ATR High Load Alarm* 

I NCOM Contact Output to Breaker Remote Close Contact* 
INCOM Contact Output to Breaker Remote Close Contact* 
INCOM Twisted Pair Connection 
INCOM Twisted Pair Connection 
Free Terminal for Twisted Pair Shield , Etc. 
Free Terminal for Twisted Pair Shield, Etc. 

NOTICE 

1 .  Zone i nterlock jumpers S1wSour and G1wGour must be installed on TB1 or breaker 
will trip instantaneously on short time and ground fault delay functions. Remove 
jumpers ONLY if zone i nterlocki ng is requi red. 

2 .  All wi re terminations shown are furnished complete with retrofit kit wiring harness, 
except those ind icated as customer con nections. 

* ATR contacts are rated 1 ampere at 1 20VAC or 1 ampere at 28VDC. 

Figure 7-3 - Digitrip RMS!R 71800 Cell Harness 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

RMS/R 700/800 
PT MODULE 
STYLE NO. 6502C82G01 

81 88A44G01 

Plug PTM 
(D isconnect when 

dielectric testing breaker) 
A, 1 , Red 

B, 2, Yel low 

C, 3, Blue 

Blue 

Yellow 

Red 

PTM 
(Power 

Transformer 
Module) 

Figure 7-4 - Digitrip RMS/R 71800 PT Module 

9-93 

Breaker 
Phase 
Connections 

Green r-���--------�--�� 1 
Blue �--��--------+---�� 2 

Yel low 
r---------------�--�� 3 

Red 
�--------------+---�� 4 
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7-3. Power Flow Convention 

For RMS/R 700 and 800 kits, proper power flow conventions must be maintained as fol lows to 
assure the trip un it reads positive power. The factors which affect this are the d i rection of power 
flow, the location of the sensors (top or bottom) , and the polarity of the sensor connections.  

The fol lowing table should be consu lted to determine the proper arrangement to al low the tr ip un it 
to read power properly. I n  al l  cases shown the current sensors are mounted with the sensor 
nameplates facing out, so that they can be read with the sensor installed on the breaker. 

POWER FLOW SENSOR MOUNTING 

TOP TO BOTTOM TOP 

TOP TO BOTTOM BOTTOM 

BOTTOM TO TOP TOP 

BOTTOM TO TOP BOTTOM 

SENSOR POLARITY 

COMMON AWAY F ROM DOT 

COMMON ON DOT 

COMMON ON DOT 

COMMON AWAY FROM DOT 

In describing the sensor polarity, the "common" is the green wire, and the "dot" is the polarity 
mark usual ly near the X1 terminal on the sensor. 

7-4 INCOM Communications Wiring Checkout 

The trip un it, umbi l ical cord , and cel l  harness wir ing for INCOM commun ications can be confirmed 
as fol lows : 

1 .  Remove customer twisted-pair connections COMM 1 ,  COMM2 (TB3-3, TB3-4) .  
2 .  Remove external 1 20 Vac power. 
3 .  Connect ohm-meter to TB3-3, TB3-4. 
4 .  Keep the u mbil ical cord connected . 
5 .  The ohm-meter should read approximately 470K ohms. 
6 .  If (5)  is OK,  then the wiring is confi rmed. 

Remove ohm-meter and replace wir ing removed in steps ( 1 ) and (2) . 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Section 8 
Testi ng Retrofitted B reakers 
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8-1. Dielectric and Meggar Testing 

WARNING 

· •  QltJltiOtf. 
TO AVOI D  POSSIBLE DAMAGE TO TRIP UNIT, PERFORM THE FOLLOWING TWO STEPS 
BEFORE APPLYING MORE THAN 635 VOLTS TO A BREAKER RETROFITTED WITH A 
DIGITRIP RMS TRI P  SYSTEM: 

1 .  ON KITS WITH AN UMBILI CAL CORD, DISCONNECT THE BREAKER UMBILICAL PLUG , 
WHICH CONNECTS TO THE EXTERNAL BREAKER CELL WIRING. 

2.  DISCONNECT POTENTIAL TRANSFORMER MODULE PLUG PTM , WHICH DISCON­

N ECTS THE BREAKER PRIMARY VOLTAGE FROM THE TRIP UNIT. {RMS 700 AND 800 

TRIP UNIT MODELS ONLY) . 

8-2. Testi ng the Digitrip RMS Tri p  System 

The Dig itrip RMS overcurrent trip system may be tested by using one of three possible 
methods,  inc luding the Digitrip Self Test, the Amptector Test Kit (with the use of an 
Amptector Test Kit Adapter Harness) , and Pr imary I njection Testing (e.g. Mu lti -Amp or E l l) . 

G EN E RAL NOTES ON TESTI NG:  

1 . Each retrofitted breaker must be primary i njection tested to confi rm the entire system 
operation ( including sensors) prior to instal lation ,  secondary Injection testi ng or Self 
Test may be used for preventative. maintenance testing hereinafter. 

2 .  Each retrofitted breaker must be  set-up per the  d istribution system coordination study 
prior to i nstal lation .  

3 .  Trip u nits are cal ibrated and sealed at the  factory. 

4 .  Each pick-up or t ime sett ing is selected on an eight position switch .  
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

5.  Each switch sett ing has a system tolerance band (shown in  Figures 3-2 ,  3-3 and 3-4 
Time-Current Curves) . 

6 .  Field testing confirms that the trip system performs properly according to its tolerance 
bands. 

7 .  Field testing of pick-up cu rrents is recommended at two levels : 
• Cu rrent somewhat below the m in imum tolerance band level 

(to confirm pick-up has not occu rred) .  
• Current somewhat above the maxim u m  tolerance band level 

(to confi rm pick-up has occu rred) .  
• Testing t ime should b e  the shortest necessary to confi rm pick-up status 

(to l imit  thermal energy absorbed by the system) - approximately 5 seconds. 

8 .  Field testing of tr ipping t imes -
• Confi rms that the system trips with in  the tolerance band 
• 6x cu rrent and 1 0  second t ime is recom mended for long delay tr ipping t ime test ing 

(for ease of calcu lat ing +0% - 33% t ime tolerance band and to l im it thermal energy 
absorbed by the system) .  

9 .  Digitr ip RMS has a memory circuit that s imu lates the time requ i red to cool down over­
loaded conductors. When performing repeated Long Delay Trip tests, the resu lts may 
be erroneous as the memory circuit must discharge prior to the next test. The memory 
c ircuit can be discharged by d isconnecti ng the external power source (Auxi l iary Power 
Module or 1 20 Vac input through the external harness) for 5 to 1 0  seconds between 
tests . 

1 0 . Due to Digitr ip RMS Zone Interlocking capabil ity, the Short Delay and Ground Fau lt 
Time trip functions wi l l  tr ip instantaneously, u n less Dig itr ip RMS/R 500 basic external 
harness plug is placed into tr ip un it plug J2 to short G I N  to GouT and S IN  to SouT, 
see Figure 4- 1 . If a 500 basic external harness is not avai lable and the kit is furnished 
with a 500, 600 or 700/800 external harness, G I N to GouT and S IN  to SouT can be 
shorted by plugging the breaker external harness into the cel l  plug of the cel l  harness 
assembly, see Figure 5-2, 6-2, or 7-2. 

Dig itrip Trip Un its are factory tested and calibrated . Field testing of the Retrofit Kits confi rms 
that the retrofitted breaker meets the publ ished t ime-cu rrent cu rves shown in  Figures 3-2 , 3-
3 and 3-4. Each pick-up or t ime setting on Digitr ip Trip Un its is selected by choosing one 
position of eight on each switch . Each switch sett ing has a tolerance band associated with it 
as def ined in F igures 3-2 , 3-3 and 3-4. 

Fig u re 8-1 shows the zones for pick-up and no pick-up. The Dig itr ip un it must not pick-up 
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below Zone A (the pick-up tolerance zone) , and must always pick-up above Zone A. Field 
pick-up testing of the kits must not be done with in  the tolerance zone (Zone A) , si nce the tr ip 
un it may or may not pick-up with in  this zone. Below band testing , Zone B ,  confi rms that the 
pick-up wi l l  not occur below the m in imum pick-up leve l .  Above band test ing ,  Zone C ,  con­
f irms that the pick-up wi l l  occur at or above the m in imum pick-up leve l .  Fig u re 8- 1 also 
shows the tolerance zone for tr ip times.  Field time testing confi rms that the breaker wil l tr ip 
with in  th is time zone. 

Pickup Test Time Test 

Figure 8- 1 Pick-up Test and Time Test 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

8-3. Digitrip RMS Self Testing System 

WARNING 

Use of the Digitrip RMS Self Test System while the breaker is in the "connected " position 
in the switchgear cell compartment is not recommended. The tripping action of the ci rcuit 
breaker will cause disruption of service caused by unnecessary switching of connected 
equipment. 

Testing should only be performed when the breaker is levered to the "test", "disconnect­
ed" or "removed" positions. Failure to comply with these recommendations could result i n  
injury, death and/or equipment damage. 

Al l D ig itr ip RMS and RMS/R Trip  Un its are equ ipped with self testing capabi l i ty as standard .  
The self test ing system requ i res one of two external power sou rces to operate : 

• Auxiliary Power Module (APM, Catalog Number PRTAAPM):  an optional accessory 
used to power the self testing system .  The APM plugs into the trip un it test port, provid­
ing power from a 1 20 Vac 50/60 Hz circuit .  

• External 120 Vac Source: The self test system for RMS 600 , 700, & 800 retrofits can be 
powered by an external 1 20 Vac sou rce appl ied to the tr ip un it th rough the breaker 
external harness. When 1 20 Vac source is suppl ied to terminals "AC 1 20" and 
"ACCOM" of the cel l  harness assembly and the breaker external harness is plugged 
into the cell p lug , the self test c ircuit is powered . 

Once the self test system is powered as described above , the tr ip un it can be enabled to 
s imu late set test condit ions. Refer to Section 8-3.1  with in this section for specific set­
tings on functional testing. 

The "Test Amps" settings are 1 ,  2 ,  3 ,  6T, 8 ,  1 0 , G FT, and GF each mu ltip l ied by the I n rating . 
The breaker wi l l  only trip to the open posit ion when the (6T and G FT) settings are used . 

The test is started by pushing the TEST push-button .  The tr ip u n it wi l l  test itself based on 
the test and time overcurrent setti ngs selected , l ighting the "mode of tr ip" LEOs. 

For RMS 600 and 800 tr ip u n its the alphanumeric dig ital d isplay wi l l  reg ister the elapsed 
t ime of the test unt i l  the "trippi ng point" and then reg ister the "cause of trip" coded message 
on the alphanumeric dig ital d isplay. The s imulated fau lt current can then be viewed by 
depressing the STE P push-button .  

Be sure to push the TR I P  RESET push-button to reset the  tr ip un it and the LEOs when test­
i ng is complete, or you may run down the rati ng plug battery. 
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8-3.1  Recommended Test Points for Digitrip RMS Units Using the Self Test Function �'<k� 

A. Provide power to the trip un it, to operate the self-test function use an Auxi l iary Power 
Module (Cat P RTAAPM) for Digitr ip 500 un its. For 600, 700 or 800 u nits, refer to Figu re 6-3 
or Figu re 7-3 to apply 1 20 VAC input power di rectly or use the Auxi l iary Power Module.  It is 
necessary to remove the input power between tests to reset the thermal memory of the tr ip 
unit. 

B. Use the fol lowing table to apply the proper settings for each of the eight function selection 
switches on the trip un it. The nu mber of selector switches is dependent on the protective 
functions (LSIG) of the trip un it ;  as a resu lt ,  your trip u nit may not have all of the selector 
switches in  the d iagram below. Refer to Section 3-4 for additional i nformation on the trip un it 
and its t ime current curves. 

TEST AMPS LONG DELAY SHORT DELAY INST. GROUND FAULT 
PICKUP TIME PICKUP TIME PICKUP PICKUP TIME 

a 1 .0 .5 .6 24 2 4 
"- " /  "- " /  

.95-�- .7 20-�-7 
/ , "  / , "  

.9 .85 .8  15  12  10  

s2 2 2 .5 .5' . 1  . 2  
"- " /  "- " /  

s1 -�-3 .3' -fl- .3 / , "  / , "  
6 5 4 . 1 '  .5  .4 

1 . Long Delay Pickup Test (A) : 
t CD @ @ ® @ 

2.  Long Delay Pickup Test (B) : 

CD • @ ® @ t 

3 .  Long Time Test: 

CD • @ ® @ t 

4.  Short Delay Pickup Test (A) : 

® @ @ e @ t 

a 
@ 

@ 

@ 

@ 
t Do not use the . 1  * ,  .3 *  or .5* ; the 12t settings. 

K A 8 .5'  1 . 2  
"- " /  "- " /  

H -�-c  .3' -fl- . 3  / , "  / , "  
F E D .1 ' .5 .4 

® @ t 

® @ t 

® @ t 

® @ t 

EXPECTED 
RESULTS 

Push the Trip Reset button, fol lowed by 
the Test button .  If the trip u n it i s  
functioning properly, no LED ind icators 
wil l  l ight. Push the Trip Reset button 
again .  

P u s h  t h e  Test button.  I f  the t r i p  u n it is 
function ing  properly, the Long Delay 
LED will beg i n  flashing Remove power 
to the u n it for at least 5 seconds. Re-
apply power and push the Trip Reset 
button. 

Push the Test button and begin t iming.  
If the tr ip  u n it is function ing properly, 
the breaker will trip in between 1 3 .3 
and 20 seconds. The Long Delay LED 
wi l l  be flash ing whi le t iming out and 
solid after tripp ing.  Remove power to 
the u n it for at least 5 seconds. Re-apply 
power and push the Trip Reset button. 
Reset the breaker. 

Push the Test button and begin t iming. 
If the tr ip un it is funct ioning properly, 
the breaker will trip in between 1 3 .3 
and 20 seconds. The Long Delay LED 
wi l l  be flash ing whi le t iming out and 
sol id after tri pp ing .  Remove power to 
the u n it for at least 5 seconds. Re-apply 
power and push the Trip Reset button .  
Reset the  breaker. 

""" 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

5 .  Short Time Test (B) : Push the Test button and begin t iming.  t t If the trip u n it is function ing properly, 

® @ @ • @ @ ® @ the breaker wi l l  tr ip in approximately 
0.5 seconds. The Short Delay LED wil l  
be sol id ly l it  after tr ipp ing Remove 
power to the un it for at least 5 seconds. 
Re-apply power and push the Trip 
Reset b utton. Reset the breaker. 

6. Instantaneous Test (A) Push the Test button and begin t iming.  t t If the trip u n it is fu nctioning properly, 

® @ @ • @ • ® @ the breaker wi l l  trip in between 1 3 .3  
and 20 seconds. The  Long Delay LED 
wi l l  be so l id ly  l i t  after tr ipping. Remove 
power to the un it for at l east 5 seconds. 
Re-ap ply power and push the Trip 
Reset button. Reset the breaker. 

7. Instantaneous Test (B) Push the Test button a n d  beg i n  t iming t t If the trip un i t  is functioning properly, 

® @ @ ® @ • ® @ the breaker wi l l  tr ip in approxi mately 
0 . 1  seconds. The I n stantaneous LED 
wil l be sol idly l it  after tr ipping Remove 
power to the u n it for at least 5 seconds. 
Re-apply power and push the Trip 
Reset button. Reset the breaker. 

8. Ground Fault Test (A) : Push the Test button and beg i n  t iming.  t t If the trip unit is function ing properly, 

• @ @ ® @ 0 ® @ the breaker wi l l  trip in approximately 
0.5 seconds. The G round Fault LED wil l  
be sol id ly lit after tripping. Remove 
power to the un it for at least 5 seconds. 
Re-apply power and push the Trip 
Reset button. Reset the breaker. 

9 .  Ground Fault Test (B) : Push the Test button and begin t iming.  t .t If the trip un it is functioning properly, 

@) @ @ ® @ 0 ® the breaker wi l l  trip in approximately 
0.1 seconds. The G round Fault LED wil l  
be sol idly l it  after tripp ing .  Remove 
power to the un it for at least 5 seconds. 
Re-apply power and push the Trip 
Reset button. Reset the breaker. 

C. If al l  of the above tests yield correct resu lts, the trip unit is fu nctioning properly. If any 
difficulties are encountered dur ing testing ,  please cal l  the Dig itrip Retrofit Kit Service Center 
at 1 -800-WES-KITS. 

t Do not use the . 1  *, .3* or .5* ; the 12t settings. 
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8-4. Testing Digitrip with the Amptector Test Kit 

POSSIBLE DAMAGE TO THE D IG ITRI P  MAY RESULT FROM THE USE OF STYLES 
1 400481 G01 R OR G02 AMPTECTOR TEST KITS. USE ONLY AMPTECTOR TEST KIT 
WITH STYLES 1 40E481 G02R, 1 40D481 G02RR, OR 1 40D481 G03 FOR TESTING THE 
DIGITRI P  TRI P  UNIT. 

Dig itrip RMS/R Trip Un its can be tested over a partial range using either style 
1 40 D481 G02R,  1 40 D48 1 G02RR or 1 40 D481 G03 Amptector Test Kit and an optional test kit 
adapter harness. The avai lable adapter h arnesses are l isted in Table 2-2 and are described 
as fol lows : 

• Amptector Test Kit Adapter Harness Type 1 :  includes a receptacle for receiving the test 
kit banana plug and a set of 7 color-coded spade type term inals for con necting to the 
auxi l iary CT module terminal block terminals A through ON . This harness must be 
manual ly con nected to each breaker during the test and then removed afterward . 

• Amptector Test Kit Adapter Harness Type 2: i ncludes a receptacle for receiving the test 
kit banana plug and a mu lti-pin male plug to provide qu ick con nection to the breaker 
mounted test plug. The breaker  mounted test p lug is  an  o ptiona l  accessory, sold as a 
kit (see Figure 1 -3) for permanent mounting on each breaker. It i ncludes a female multi­
pin plug with a set of 7 color-coded spade type terminals, which connect to auxi l iary CT 
modu le terminal block terminals A through ON . During testing,  Adapter Harness Type 2 
is plugged into the breaker mounted test pl ug and then removed afterward . 

NOTICE 

The Amptector Test K i t  produces a max imum of 30 to 35 amperes when con nected to the 
test kit adapter harness. The test kit outputs are l im ited to 6-7 t imes the Rating Plug I n rat­
ing .  This restricts the test range for Short Delay and Instantaneous Testing,  but sti l l  provides 
for testing the Long Delay Pickup and Long Delay Time trip fu nctions. 
When testing with the Amptector Test Kit ,  an external power source to the tr ip un it is 
requ i red if the alphanumeric digital display or the communications features are to be 
checked. Use either the Auxi l iary Power Module (APM) or the 1 20 Vac input through the 
breaker umbi l ical cord (RMS 600, 700, or 800 only) as d iscussed above. Additional informa­
tion for testing Dig itrip RMS with the Amptector test kit is l isted in  the REFERENCES section 
of this document. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

8-4.1 Recommended Test Points for Digitrip RMS Trip Units Using Westinghouse 
Amptector Test Set 

A. Provide power to the trip un it ,  for proper operation use an Auxi l iary Power Module (Cat 
P RTAAPM) for Digitr ip 500 un its. For 600, 700 or 800 un its , refer to Figure 6-3 or Figure 7-3 
to apply 1 20 VAC input power d i rectly or use the Aux i l iary Power Module. Power to the trip 
unit is necessary in order to al low the Amptector test set to read correctly ; but the power 
must be removed between tests to reset the thermal memory of the trip u nit. 

B.  Make sure that the Amptector test set shuts off automatical ly when the breaker trips to 
prevent potential damage to the trip unit .  

C.  Use the fol lowing table to apply the proper settings for each of the eight function selection 
switches on the trip unit. The number of selector switches is dependent on the functions 
(LSIG) of the tr ip un it ;  as a result ,  your tr ip unit may not have al l of the switches i n  the 
d iagram below. 

The tester secondary amps shown below are for 1 00% Rating Plugs, where the plug rating ( I n) 
and sensor rating are the same. If your  Rating Plug is not 1 00%, it wil l be necessary to ratio the 
secondary amps according ly. 
TEST AMPS LONG DELAY 

PICKUP TIME 
SHORT DELAY INST. GROUND FAULT 

PICKUP TIME PICKUP PICKUP TIME 

a 1 0 .5 .6 24 2 4 82 2 2.5 .5* .1 .2 a K A B .5* .1 .2 
'- " /  '\. " /  

.95-�- .7  20-�-7 
/ , ,  / , ,  

'- " /  '- " /  
81 -�-3 .3* -8- .3 / , ,  / , ,  

'- " /  '\. " /  
H -�- c  .3* -IJ- .3 / , '\.  / , ,  

.9 .85 .8 15  12  1 0  6 5 4 . 1 *  .5 .4 F E 0 . 1 *  .5 .4 

1 .  Long Delay Pickup Test (A) : Secondary Amps = 4.9 amps 

t CD @ ® ® 0 @ ® 
2.  Long Delay P ickup Test (B) : Secondary Amps = 5 .7  amps 

CD @ ® ® @ t @ ® 
3 .  Long Delay Time Test : Secondary Amps = 30 amps 

CD @ ® ® @ t @ ® 

4. Short Delay Pickup Test (A) : Secondary Amps = 25 amps 
t CD @ ® 0 0 @ ® 

t Do not use the . 1  * ,  .3* or . 5* ;  the 12t settings. 

@ t 

@ t 

@ t 

@ t 

EXPECTED 
RESULTS 

Close the Breaker. Push the Trip Reset 
button, fol lowed by the Test button. If 
the trip unit is functioning properly, no 
LED indicators wil l  l ight Push the Trip 
Reset button again. 

Push the Test b utton .  If the trip un it is 
function ing p roperly, the Long Delay 
LED wi l l  begin flash ing.  Stop the test. 
Remove power to the trip unit for at 
least 5 seconds. Re-apply power and 
push the Trip Reset button. 

Push the Test button and begin t iming.  
If the tr ip un it is functioning properly, 
the breaker will trip in  between 1 3 .3  
and 20 seconds. The  Long Delay LED 
wil l  be flash ing whi le t im ing  out  and 
solid after tripping. Remove power to 
the unit for at least 5 seconds. Re-apply 
power and push the Trip Reset button. 
Reset the breaker. 

Push the Test button and begin t iming.  
If the trip unit is functioning properly, 
the breaker will trip in between 19 and 
29 seconds. The Long Delay LED will 
be flashing while timing out and solid 
after tripping.  Remove power to the un it 
for at least 5 seconds. Re-apply power 
and push the Trip Reset button. Reset 
the breaker. 
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5 .  Short Delay Pickup Test (B) : Secondary Amps = 35 amps 
t CD @ ® 0 0 @ ® 

6.  I nstantaneous Pickup Test (A) : Secondary Amps = 25 amps 
t CD @ ® 0 0 0 ® 

7. I nstantaneous Pickup Test (B) : Secondary Amps = 35 amps 
t CD @ ® ® 0 0 ® 

8.  Ground Fault Pickup Test (A) : Secondary Amps = 1 .0 amps 
t CD @ ® ® 0 0 0 

9. Ground Fault Pickup Test (B) : Secondary Amps = 1 .5 amps 
t CD @ ® ® 0 0 0 

@ t 

@ t 

@ t 

@ t 

@ t 

Push the Test button and begin t iming . 
If the trip un it is functioning properly, 
the breaker wil l  trip in approximately 
0.5 seconds. The Short Delay LED wi l l  
be so l id ly  l it after tripp ing .  R emove 
power to the trip un it for at least 5 
seconds. Re-apply power and push the 
Trip Reset button. Reset the breaker. 

Push the Test button and begin t iming 
If  the tr ip u n it is functioning properly, 
the breaker wi l l  trip in between 19 and 
29 seconds. The Long Delay LED wil l  
be so l i d ly l i t  after tripp ing .  R emove 
power to the trip un i t  for at least 5 
seconds. Re-apply power and push the 
Trip Reset button. Reset the breaker. 

Push the Test button and begin t iming .  
If the tr ip  un it is functioning properly, 
the breaker wi l l  tr ip in less than 0 . 1  
seconds. The Instantaneous L E D  wi l l  be 
solidly l it after tr ipping. Remove power 
to the trip un it for at least 5 seconds. 
Re-apply powe r and push the Trip 
Reset b utton.  Reset the breaker. 

Push the Test button and begin t iming.  
If the tr ip unit is functioning properly, 
the breaker wi l l  not trip. Remove power 
to the trip un it for at least 5 seconds. 
Re-apply power and push the Trip 
Reset button. 

Push the Test button and begin t iming.  
I f  the tr ip un it is functioning properly, 
the breaker wi l l  tr ip in approximately 
0.5 seconds. The Ground Fault LED wil l 
be sol id ly l i t  after tr ipp ing .  Remove 
power to the u nit for at least 5 seconds. 
Re-apply power and push the reset 
b utton. Reset the breaker. 

C.  If al l  of the above tests yield correct resu lts, the trip unit is function ing properly. If any 
difficulties are encountered dur ing testing , please cal l  the Digitr ip Retrofit Kit Service Center 
at 1 -800-WES-K ITS. 

t Do not use the . 1  * ,  .3* or .5* ;  the 12t settings. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

8-5. Primary Injection Testing 

Primary injection testing is a useful alternative to the secondary injection methods described 
previously. Primary injection verifies the complete breaker overcurrent protection system ,  
including the current sensors, rating p lug ,  trip un it ,  and the interconnecting wiring . I t  i nvolves 
the use of a tester, e.g . M u lt i-Amp Tester or E l l, to inject s ingle phase pr imary current 
through the breaker to test the Dig itrip RMS overcurrent tr ip system .  

When testing breakers equ ipped with Ground Fau lt (G) protect ion, Auxi l iary CT Module 
Terminals G and N can be shorted together with a su itable ju mper to temporary defeat the 
ground fau lt trip  fu nction .  This wi l l  enable the breaker to be tested in the Long Delay portion 
of the curve without tripping on ground fault .  The jumper must be removed after testing to 
reinstate the ground fault protection on the breaker. 

When testing on breakers with current l im iters, the cu rrent l im iters should be removed and 
replaced by copper shorting bars dur ing testing . Fai l�re to do so could resu lt in  compromis­
ing the expected performance of the current l im iters. The current l im iters must be reinstal led 
after testi ng is completed . 

When testi ng, an external power sou rce to the trip u n it is requ i red if the alphanumeric dig ital 
display or the com munications features are to be checked . Use either the Auxi l iary Power 
Module (APM) or the 1 20 Vac input through the breaker u mbi l ical cord (RMS 600, 700 , or 
800 on ly) as discussed above . 
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8-5.1 Recommended Test Points for Digitrip RMS Units Using Primary Injection Tester 

A. 1 20 VAC i nput power to the tr ip un it is not necessary during Pr imary I njection Testing ;  but it 
is recommended because it permits the alphanumeric display on Digitr ip 600 or 800 un its to 
operate. To provide 1 20 VAC input power to the tr ip unit, use an Auxi l iary Power Module (Cat 
P RTAAPM) or refer to Figure 6-3 or  Figu re 7-3 to apply the power d irectly. It is necessary to 
remove the i nput power between tests to reset the thermal memory of the trip un it. 

B.  Use the following table to apply the proper sett ings for each of the eight function  selection 
switches on the tr ip unit. The number of selector switches is dependent on the functions 
(LSIG) of the trip u n it ;  as a resu lt ,  your  trip un it may not have all of the switches in  the 
diagram below. 

The P ri mary Current sett ings shown below are in  percentages of the Plug Rating ( I n ) .  Refer to 
Section 3-4 for add itional i nformation on the trip unit  and its t ime current curves. 

TEST AMPS LONG DELAY 
PICKUP TIME 

SHORT DELAY 
PICKUP TIME 

IN ST. 
PICKUP 

GROUND FAULT 
PICKUP TIME 

GF 1 2 1 0 5 6 24 2 4 s2 2 2 .  5 . s • 1 2 K A B 5* 1 2 
" " /  " " /  " ' /  

GFT-111-3 95-�- 7 20-·-7 
/ , "  / , "  / , " 

" . / " . / 

s, -�- 3 3* -8- 3 
/ , "  / , " 

" ' /  " ' /  
H -�-c .3* -8- 3 

/ , "  / , "  
1 0 8 6T 9 85 8 15  1 2  1 0 6 5 4 1 * 5 .4 F E D 1* 5 4 

1 .  Long Delay Pickup Test (A) : Primary Test Current = 1 00% of I n  
t t CD @ @ @ 0 @ ® 0 

2.  Long Delay Pickup Test ( B): Primary Test Current = 1 1 5% of In  
t t CD @ @ @ 0 @ ® 0 

3 .  Long Delay Time Test: Primary Test Current = 600% of I n  
t CD @ @ @ 0 @ ® @ 

4 .  Short Delay P ickup Test (A) : Pri mary Test Current = 500% of In  

t 

t t CD @ @ 8 0 @ ® 0 
t Do not use the . 1  * ,  .3*  or .5* ;  the 12t sett ings. 

EXPECTED 
RESULTS 

Close the Breaker. Push the Trip Reset 
button, followed by the Test button. If 
the trip unit is functioning properly, no 
LED indicators will light. Stop the test 
within 1 0  seconds. Push the Trip Reset 
button again. 

Push the Test button . I f  the tr ip un it is 
functioning properly, the Long Delay 
LED will begin flashing.  Stop the test 
within 1 0  seconds. Remove power to 
the unit for at least 5 seconds. Re-apply 
power and push the Trip Reset button. 

Push the Test button and beg in t iming. 
If the trip unit is  functioning properly, 
the breaker will trip in  between 6.7 and 
1 0 seconds. The Long Delay LED wil l  
be f lashing while t iming out and solid 
after tripping. Remove power to the trip 
unit for at least 5 seconds. Re-apply 
power and push the Trip Reset button. 
Reset the breaker. 

Push the Test button and begin t iming.  
I f  the tr ip u n it is functioning properly, 
the Long Delay LED will begin flashing. 
STOP THE TEST WITHIN 5 SECONDS 
Remove power to the trip un it for at 
least . 5 seconds. Re-apply power and 
push the Trip Reset button. Reset the -� 
breaker. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

5.  I nstantaneous Pickup Test (A) : Primary Test Current = 500% of I n  
t t CD @ @ 0 0 8 ® 0 

6.  Short Delay Pickup Test (B) : Primary Test Current = 700% of I n  
t t CD @ @ 8 0 8 ® 0 

7. I nstantaneous Pickup Test (B) : Primary Test Current = 700% of I n  
t t @) • ® @) 

8.  Ground Fault P ickup Test (A) : Pr imary Test Current = 20% of I n  
t t CD @ G ® 0 8 0 0 

9. Ground Fau lt Pickup Test (B) : Primary Test Current = 30% of I n  
t t CD @ G ® 0 0 0 0 

Push the Test button and begin timing. 

If the trip unit is functioning properly, 
the Long Delay LED will begin flashing. 

STOP THE TEST WITHIN 5 SECONDS 
Remove power to the unit for at least 5 
seconds. Re-apply power and push the 

Trip Reset button. Reset the breaker. 

Push the Test button and begin timing. 

If the trip unit is functioning properly, 

the breaker will trip in approximately 

0.5 seconds. The Short Delay LED will 

be solidly l it after tripping. Remove 

power to the unit for at least 5 seconds. 

Re-apply power and push the Trip 

Reset button. Reset the breaker. 

Push the Test button and begin timing. 

If the trip unit is functioning properly, 

the breaker will trip in less than 0. 1 
seconds. The Instantaneous LED will be 

solidly lit after tripping. Remove power 

to the unit for at least 5 seconds. Re­

apply power and push the Trip Reset 

button. Reset the breaker. 

Push the Test button and begin timing. 

If the trip unit is functioning properly, 

the breaker will not trip. Remove power 

to the unit for at least 5 seconds. Re­

apply power and push the Trip Reset 

button. 

Push the Test button and begin timing. 

If the trip unit is functioning properly, 

the breaker will trip in approximately 

0.5 seconds. The Ground Fault LED will 
be solidly lit after tripping. Remove 

power to the unit for at least 5 seconds. 

Re-apply power and push the Trip 
Reset button. Reset the breaker. 

C. If al l of the above tests yield correct resu lts ,  the trip u nit is functioning properly. If any 
difficulties are encountered during testing , please call the Digitrip Retrofit Kit Service Center 
at 1 -800-WES-K ITS. 

t Do not use the . 1  * ,  .3* or .5* ;  the 12t settings. 
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8-6. Circuit Breaker Checkout and Bench Test 

Before the breaker is returned to the switchgear for placement i nto service , the retrofit kit 
instal lation must be checked out and tested . Check all breaker retrofit wir ing paths to be 
sure that they are properly routed and free from potential i nterference with breaker movi ng 
parts. Confi rm al l  wiring harness terminations are secu re . 

Perform several breaker manual close and overcu rrent trip operations. Th is test can be per­
formed using any of the above described test methods.  An effective instal lation checkout 
and test procedures should include the fol lowing :  

1 .  Select and set the proper user-determi ned overcurrent trip settings for the Digitr ip RMS 
Trip  Un it .  Verify the trip un it i s  in  cal ibration by selecting and testing several t r ip  points 
(as appl icable) on the Long Delay, Short Delay, I nstantaneous,  and Ground Fau lt Time 
portions of  the  Dig itrip RMS trip curve. Record the  trip un it settings for permanent 
record and future reference. 

NOTES ON TESTING 

• Due to the Digitr ip RMS Zone I nterlocking functions, the Short Delay and G round Fault  
Ti me tr ip functions wi l l  t r ip i nstantaneously, un less Dig itrip RMS Terminal S I N  is short­
ed to SouT and G 1 N to GouT 

• Dig itrip RMS has a memory ci rcuit that s imulates the time requ i red to cool down of 
overloaded conductors . When performing repeated Long Delay Testing ,  the resu lts may 
be erroneous as the memory circuit  must d ischarge prior to the next test. The memory 
circu it can be discharged by disconnecting the power source (AP M  or 1 20 Vac i nput) to 
the trip un it between tests or by waiting several m inutes between tests . 

2 .  Verify the DTA properly resets. The breaker wi l l  not close u n less the DTA resets. 

3 .  For breakers equ ipped with OTS Switches, confi rm the proper operation of the OTS 
switch . When the breaker trips on an overcurrent condition ,  the OTS switch must latch 
and its contacts change state. If not, adjust the OTS switch as detai led in OTS SWITC H  
ADJ USTM ENT P ROC E D U R E .  Manual ly reset the OTS switch after each tr ip th rough 
the push-button on the breaker faceplate or electrical l y, i f  appl icable, by energizing the 
OTS reset coi l .  

Before return ing the breaker to the switchgear after the breaker bench testing has been 
completed ,  lever the breaker element levering mechanism from the "TEST" position to the 
"D ISCON N ECT" position .  Confi rm the breaker position indicator read "OPEN" and the 
spring charged indicator reads "D ISCHARG ED". 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

8-7. Setting Digitrip RMS INCOM Address (Dig itrip RMS Models 700 and 800 Only) 

NOTICE 

Sett ing Dig itr ip RMS I NCOM address provides the  tr ip u nit  a un ique identification for com­
mun ications. INCOM Communications may be compromised u n less tr ip u nit ,  breaker, and 
switchgear cel l  are matched . 

Each Digitrip RMS Model 700 and 800 Trip  U n it has three d ip  switches that must be set to 
provide the trip un it with a un ique address for INCOM Com mun ications. The rat ing p lug 

must be removed from the tr ip u nit  to obtain access to the d ip switches. Each d ip switch can 
be set with a smal l  blade screwdriver from 0-9 . The three switches have a sequence con­
vention of top to bottom for a left to right address . 

8-8. Identification of Trip  U n it, Breaker, and Switchgear Cell  

Your  Dig itr ip RMS Retrofit Kit  i ncludes identification labels for the Dig itr ip RMS Trip Unit , 
the breaker element faceplate , and the i nside of the switchgear cel l  door. I t  is i mportant to 
identify al l  three, especial ly when the tr ip un it has an I NCOM address (Models 700 and 
800 on ly) . 
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Section 9 

Ope ration  
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

WARNING 

Refer to Section 1 entitled "General Information and Safety Precautions" and review all the 
directions set forth in that section, prior to starting any testing procedure. Fai lure to follow 
the safe practices recommended in Section 1 could result i n  personal injury, death and/or 
equipment damage. Operation of this equipment should only be carried out by personnel 
familiar with the hazards associated with working on power circuit breakers and 
switchgear assemblies. 

The information presented for the operation of Digitr ip RMS Retrofitted power circuit breakers and 
switchgear supplements the content of the original equ ipment instruction manuals. Further, the 
information described supplements any establ ished procedures in  practice at the customer loca­
t ion .  

WARNING 

Breaker and switchgear cell retrofit installations must be checked and tested prior to 
placing the equipment in operation. Section 8 provides information on recommended 
testing and checkout procedures. Failure to follow such procedures could result in person­
al injury, death and/or equipment damage. 

9-1 Breaker Insertion in Switchgear Cell and Power Up 

WARNING 

Prior to i nserting the breaker into the cell, be sure the breaker is in the open position and 
the trip unit adjustable settings are correct. Additionally, be sure the trip unit, breaker and 
switchgear cell all match for their intended application. Failure to do so could result in per· 
sonal i njury, death and/or equipment damage. 

Rack the breaker to the CONNECT position i n  the switchgear cel l .  RMS 500 Basic retrofitted 
breakers include no external harness and are ready to be closed. For RMS 500 Zone, 600, 700 , & 
800 retrofitted breakers , plug the external harness into the cel l  harness assembly and then close 
the breaker. The external harness connects the external tr ip un it s ignals. For RMS 600, 700 , & 
800 retrofitted breakers , the trip un it green Status LED wi l l  beg in  to bl i nk  when the plug is con­
nected , indicating the trip un it is operational and the 1 20 Vac external source is on .  For RMS 500 
Basic and RMS 500 Zone retrofitted breakers , the t r ip un it green Status LED wi l l  begin  to b l ink 
when the breaker is closed and primary current of  at least 25% of the sensor tap selected beg ins 
to flow. 

NOTICE 

Dig itrip RMS overcurrent protection is maintained , even when the breaker external harness plug 
is not plugged i nto the cell harness plug.  The Digitrip RMS overcurrent tr ip system is internal ly 
powered by the primary phase currents passi ng through the current sensors . 
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9-2. Information Available to Operator While Breaker is in Service 

Table 9- 1 l ists the avai lable information provided by Digitrip RMS Trip Un its whi le the breaker is in  
service . 

Table9- 1 

Data available local to or remote from the 
Digitrip RMS Trip Unit during operation. 

Un it Status Green LED flashes to indicate normal 
operation of trip un it. 

Long Delay Red LED flashes when breaker is in 
Long Delay Pickup and tim ing out to trip .  

H igh Load Red LED l ights when current level stays 
with i n  85% of Long Delay Pickup for 40 seconds. 

ATR High Load contact closes for remote i ndication 
when current level stays with i n  85% of Long Delay 
Pickup for 40 seconds. 

Alphanumeric Dig ital Display, showing :  

LDPU (Flashing) when breaker in  Long Delay Pickup 
I ndividual phase currents ( reading in amps X 1 000) 
Ground current ( read ing in  amps X 1 000) 
Peak Demand (Mega Watts) 
Present Demand (Mega Watts) 
Energy (Mega Watt Hours) 

Depress STEP push-button to view selected field 

Depress R ESET push-button to reset peak demand 

Communications Data Available for remote 
use at master PC , inc lud ing :  

Trip U nit I NCOM Address (set at trip un it) 
Breaker Status (open or closed) 
Reason for Status (normal , LDPU alarm , or other) 
Breaker Rating Plug Instal led 
High Load Indication 
Individual phase current levels (amps) 
Ground current levels (amps) 
Peak Demand (Mega Watts) 
Present Demand (Mega Watts) 
E nergy (Mega Watt Hours) 

RMS 
500 

X 

X 

RMS RMS 
600 700 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

RMS 
800 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

9-3. Information Available in The Event of a Trip 

In the event of a trip ,  the Dig itrip RMS Trip U nit provides i nformation as summarized in Table 9-2 
for operator use .  

Table 9-2 

Data avai lable local to or remote from the RMS RMS RMS RMS 
Digitrip RMS Trip Unit after a trip. 500 600 700 800 

Red LEOs l ight to provide trip i ndication of: 

Long Delay Trip X X X X 
Short Delay Trip X X X X 
Instantaneous Trip X X X X 
Ground Fau lt Trip X X X X 
Discr iminator/Override Trip (LS and LSG only) X X X X 

Alphanumeric Digital Display shows : 

LDT (Coded message for Long Delay Trip) X X 
SDT (Coded message for Short Delay Trip) X X 
I NST (Coded message for Instantaneous Trip) X X 
GNDT (Coded message for Ground Fau lt Trip) X X 
D ISC (Coded message for Discr iminator Trip) X X 
EXTT (Coded message for External trip via INCOM) X 
Phase currents at trip ( reading in  amps X 1 000) X X 
Ground current at trip (reading in  amps X 1 000) X X 
Peak Demand (Mega Watts) at trip X 
Present Demand (Mega Watts) X 
Energy (Mega Watt Hours) at trip X 
Depress STEP push-button to delete coded message X X 
and view stored data as selected. 

ATR contacts close for remote ind ication of: 

Long Delay Trip X X X 
Short Circuit Trip X X X 
Ground Fault Trip X X X 
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Table 9-2 (con 't) 

Data avai lable local to or remote from the 
Digitrip RMS Trip Unit after a trip. 

RMS 
500 

RMS 
600 

RMS 
700 

RMS 
800 

Commun ications data avai lable for remote use at master PC: 
Device Address (set at tr ip unit) 
Breaker Status (Trip) 
Reason for Status :  

LDT (Coded message for Long Delay Trip) 
SDT (Coded message for Short Delay Trip) 
I NST (Coded message for Instantaneous Trip) 
G N DT (Coded message for Ground Fault Trip) 
D ISC (Coded message for Discriminator Trip) 
EXTT (Coded message for External trip via INCOM) 

Phase currents at tr ip ( reading times 1 000) 
Ground current at trip ( reading times 1 000) 
Peak Demand (Mega Watts) at trip 
Present Demand (Mega Watts) 
Energy ( Mega Watt Hours) at trip 

9-4. Resetting The Trip Unit After a Trip 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Following an overcurrent trip, the trip un it is reset by depressing the TR I P  RESET push -button .  
The trip un it should be reset before the breaker i s  closed . 

The RMS 500 retrofit trip un it mode of trip LEOs are powered by the rating pl ug battery. The 
breaker can be closed without resett ing the trip un it ,  however the LED wil l  remain  l it u nti l  the trip 
un it TR IP  R ESET push-button is depressed.  Resetting  the trip un it in a timely manner saves on 
battery l ife . I n  new condit ion the battery wil l power the LED for approximately 60 hours.  

The RMS 600, 700, & 800 retrofits have provisions for an external 1 20 Vac source connected 
through the external harness. If the 1 20 Vac source is on ,  the breaker wi l l  be held in the trip free 
condition (cannot be closed) by the Di rect Trip  Actuator (DTA) unti l the trip un i t  TR IP  RESET 
push-button is depressed . The trip unit mode of trip LEOs are powered by the external 1 20 Vac 
source , and backed up by the battery i n  the rati ng plug . l f  the external 1 20 Vac source to the trip 
un it is lost, the trip un it acts as described for the RMS 500. 

The RMS 700 and 800 retrofits have commun ications capabi l i ty, which permit open ing and (for 
electrical ly operated breakers) closing via I NCOM. In the event of an overcurrent trip, the trip un it 
wi l l  act as described , requ i ring local resett ing of the trip un it before the breaker can be closed. �. 
However, if the breaker is tripped remotely via I NCOM (alphanumeric coded message EXTT) , it 
can be closed via INCOM without local resett ing at the trip un it. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

9-5. Removing The Breaker From The CONNECT Position 

RMS 500 Basic retrofitted breakers i nclude no external harness and requ i re no special proce­
dures (other than those normally observed) for removing the breaker from the CONNECT posit ion 
in the switchgear cel l .  

RMS 500 Zone, 600 , 700, & 800 Retrofitted are equ ipped with the external harness. Care must be 
observed to d isconnect the external harness plug from the switchgear cel l  harness assembly, 
when removing the breaker from the CONNECT posit ion .  

NOTE 

If the cell termi nal block, wir ing harness, and plug assembly is properly posit ioned in the 
switchgear cel l  with respect to the breaker, the breaker can be withdrawn to the TEST posit ion 
with the external harness plugged i n .  However, to withdraw the breaker completely from the cel l ,  
the external harness must be d isconnected . 

FAILURE TO DISCONNECT THE EXTERNAL HARNESS FROM THE CELL HARNESS ASSEM­
BLY IN THE SWITCHGEAR CELL COULD CAUSE PHYSICAL DAMAGE TO THE EQUIPMENT. 

Dig itrip RMS Trip U nits provided without i nstantaneous protect ion ,  i .e .  LS or LSG, are equipped 
with a nonadjustable d iscrim inator and instantaneous override circuit .  The d iscrim inator c ircuit 
prevents the c ircuit breaker from being closed and latched- in on a fault. The nonadjustable 
release is  preset at 1 1  t imes the instal led rat ing plug I n rat ing.  When the breaker trips due to the 
Discr iminator/Override,  the D iscrim inator/Overrride red LED wi l l  l ight .  
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Section 1 0  

D i g itr i p RMS Retrofit 
Switchgear Asse mbly App l icat ions 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

1 0-1. Zone Interlocking 

All Dig itrip RMS Trip Un its i nclude provisions for zone i nterlock connection of the trip un i t  short 
t ime (S) and ground fau lt (G) delay protective functions. If zone interlocking is not requ i red , it must 
be defeated by short ing out the appropriate terminals. 

NOTICE 

Digitrip RMS Zone Interlocking wi l l  trip the breaker i nstantaneously on short t ime (S)  or ground 
fault (G) delay tr ip functions unless it is defeated as described here in .  

For RMS 500 Basic Retrofit Kits , zone interlock functions are not wi red out  from the trip un it. The 
external harness provided consists of a small ju mper plug that shorts out the zone i nterlock 
signals at the trip unit .  

For RMS 500 Zone,  600 , 700 , and 800 Retrofit Kits , zone interlock functions are extracted from 
trip unit plug J2 by the breaker external harness as shown in F igure 5- 1 . The breaker external 
harness plugs into the cel l  harness assembly. The terminal cel l  harness includes provisions for 
external wiring connections as shown in  Figure 5-2. Short ing jumpers (S I N-SOUT and 
G 1N-GouT) are provided at the terminal block assembly to defeat the zone interlock functions. 
These jumpers can be removed and selective zone i nterlocking schemes appl ied . Typical connec­
tion schemes for multiple circuit breakers are shown in Figure 1 0 - 1  and 1 0-2. 

10-2. The Power Relay Module (ATR) 

RMS 600, 700 , and 800 Retrofit Kits include the power relay module (ATR) , which is mounted 
integral to the RMS/R trip u nit. The ATR input and output signals are extracted from the trip un it 
plug J4 through the external harness as shown i n  Figure 6-1 . The breaker external harness plugs 
to the cel l  harness assembly, which i ncludes provisions for external wir ing connections as shown 
in Figure 6-2. Figure 1 0-3 shows typical ATR 1 20 Vac source input and dry contact alarm output 
connections for remote alarm indication .  

NOTICE 

ATR contacts are rated 1 amp at 1 20 Vac or 24 Vdc. Control voltages and currents that exceed 
these values wi l l  requ i re the use of an external interposing relay. 

RMS 700 & 800 Retrofit Kits also include an operational contact across ATR terminals CC1 and 
CC2 for use in remote closing of e lectrical ly operated breakers via communications. When a close 
command is i n itiated by the commun ications system,  the CC1 -CC2 contact wil l close for approxi­
mately 1 second. See Figure 1 0-7 for typical applications. 

1 0-3. Communications and INCOM 

RMS 700 & 800 Retrofit Kits include commun ications capabi l i ty when used with the Westinghouse 
Integrated Mon itoring Protection and Control Communications ( I M PACC) System.  Each RMS/R 
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Legend: 
TB1·1 DG 
TB1·2 GoUT 
TB1·2 GIN 

Zone 1 

Zone 2 

Zone 3 

Figure 10- 1  

- Dig ital Ground 
- Ground Out 
- Ground In 

Do Not Ground 

Main 

Feeder 

Branch 

Cell  Terminal 
Block Assembly TB1 

-8 0 1 DG 

f2 2 0 
-8 3 0 

Cell -8 4 0 
External 
Harness 

to Trip Unit 

Disconnect 
Plug 

.-"--/ 

-8 5 0 
0 6 0 

0 
f) 
e 
0 

0 
0 

Jumper must be added on each down-stream breaker 
where time delay as pre-set is required. 

Twist together and run separate from power cables. #14 or 
#16 copper wire is required per UL-1053. Length of run is 
not critical. 

A maximum of 20 breakers may be connected In parallel in 
zone 3 when employed without self-Interlock. 
A maximum of 20 breakers may be connected in parallel in 
zone 3 when employed with self-interlocking by adding 
signal diodes (Type IN4004 or equivalent), as shown in 
zone 3 alternate. 

A maximum of 5 breakers may be connected in parallel in 
zone 3 when employed with self·interlock. 

Special zone interlocking considerations must be required 
on double-ended (dual source) or multi-source distribution 
systems to provide desired Interlocking sequences. 

1- - - - - -

L.....----<:-.r I 
I Digitrip I 
1 RMS : � Trip I 1 

Unit 
1 

�-------------<� : 0 L - - - - - 1 

Branch Branch 
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Legend: 
TB1·1 DG 
TB1-4 Sour 
TB1·5 SIN 

Zone 1 

Zone 2 

Zone 3 

Figure 10-2 

Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

- Digital Ground 
- Short Delay Out 
- Short Delay In 

Do Not Ground 

Feeder 

Branch 

Cell  Terminal 
B lock Assembly 

Cell 

TB1 

:£2 
f) 
B 
-E) 

1 0 DG 

2 0 GouT 

3 0 
4 0 

External 
Harness 

to Trip Unit 

Disconnect 
Plug 

�" - /  

-E) 5 0 
0 6 0 

0 
e 
e 
0 

0 

Jumper must be added on each down-stream breaker 
where time delay as pre-set is required. 

Twist together and run separate from power cables. #14 or 
#16 copper wire is required per UL-1053. Length of run is 
not critical.  

A maximum of 20 breakers may be connected in parallel in 
zone 3 when employed without self·intertock. 

A maximum of 20 breakers may be connected in parallel in 
zone 3 when employed with self-interlocking by adding 
signal diodes (Type IN4004 or equivalent), as shown in 
zone 3 alternate. · 

A maximum of 5 breakers may be connected in parallel in 
zone 3 when employed with self-interlock. 

,- - - - - �  
'-----<� I 

I Dig itrip I 
1 RMS 1 '-------<� Trip : 
1 Unit 1 �-------<� : 
L _ _ _ _ _  l 

Branch Branch 
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+ 
Customer Suppl ied 

120V, 50 or 60 Hz 
Control 
Power 

' 
Cell Terminal Block 
Assembly 

,....--., ,....--., ::::2: ::::2: 
0 0 0 

f- f- C\J 0 
:::J :::J 0 � tr CJ 0 z 0 z 0 0 1-0 CJ c§ (f) ci) <( <( <( 

TB1 0 I(!) I(!) I C) [C) I(!) TB2 IC!) I(!) 
� C\J C') """ 1.0 <.o � C\J 

0 0 0 0 0 () IQ IQ 

0 I..L. 0 .....J CJ (f) 

:(!) I(!) I(!) 
C') """ 1.0 

Ci) IQ IQ 

'----

Remote, Ar* Customer �tt��a� l-1�!-1 Ind icators L L 

C\J ::::2: ::::2: 
8 � ::::2: ::::2: 

.....J 0 0 I 0 0 

.C!) TB3 I(!) le!:> 0 0 0 0 
<.o � C\J C') """ 1.0 <.o 

Ci) IQ IQ 0 0 0 0 

� � 
To Breaker 

Remote Close 
Circuit or 

Interposing £ A 
External Harness � =m l4 fr Relay (RMS 700 

and 800 Only) 

0 ATR Contract 
Rati ng: AC 1 A, 
1 20 VAC 
DC 1 A, 28 VDC 

Figure 1 0-3 

2 3 4 5 6 7 8 9 

LD SC HL ATR CC2 CC1 

0 Note 

ATR is integral to 
Digitrip RMS/R Trip 

Unit with internal 

contact configuration 

as shown. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

trip u nit i ncludes an I ntegrated Communications ( INCOM) Ch ip that permits the extraction of trip 
un it data and the i mplementation of breaker close and trip com mands from a remote master com­
puter. Communications is accompl ished from the tr ip un it to  the master computer v ia  radio fre­
quency signal over a twisted pair com mun ications network. The com mu nication signals (COMM1  
and COMM2) are extracted from trip un it plug J3 through the external harness as  shown i n  F igu re 
7- 1 and 7-2. The breaker external harness plugs to the cel l  harness assembly, which i ncludes pro­
visions for external wir ing connections as shown in Figure 7-3. 

Typical IN COM network com mun ication schemes are shown in Figures 1 0-4 through 1 0-6. 
For a s imple pre-eng i neered network system,  the fol lowing rules apply: 

Rule 1 : Up to 5 "main runs" may be connected to the system master computer. Each run may be 
a max imum of 7500 feet i n  length from the computer to the farthest addressable device. 

Ru le 2: A 1 50 Ohm ,  0 .50 Watt "end-of- l i ne" resistor must be placed at the end of each mai n  run at 
the farthest addressable device. This resistor properly balances the network impedance to 
reduce the potential for standing waves. For RMS 700 and 800 Dig itrip Retrofit Kits , th is 
resister is attached to TB3-3 (COM M 1 ) and TB3-4 (COMM2) of the cel l  harness terminal 
blocks . See Figure 7 -3) 

Rule 3: An un l im ited nu mber of "tees" (max imum length 200 feet) can be added to each "main 
run . "  No "end-of-l i ne" resistor is requ i red at the end of the "tee". "Tees" must be connected 
i n  paral lel to the "main run . "  

Ru le  4 :  I f  a "mai n run" o r  "tee" term inates at its end to  an  Assembl ies E lectron ic Mon itor (AEM) 
equ ipped with a Time Stamp Fi lter (TSF) , the communications network can be extended 
another 7500 feet. The AEM can accommodate a max imum of 40 Dig itrip RMS 700 or 
800 Trip U nits and 8 IQ Data Plus I I devices . An "end-of- l ine" res istor is requ i red at the 
farthest device on the extended l ine .  

Rule 5 :  Use of #1 8 AWG shielded cable is recom mended where radio frequency interference of 
I NCOM with other circu its is possible .  The cable shie ld ing serves to prevent the INCOM 
signals from such i nterference . 
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Typical IBM or 
IBM Compatible 

Computer 

IN COM 
Compatible 

Device § 

IN COM 
Breaker 

§ 

View A 

0 For network interconnections use twisted pair conductors (no. 18  AWG sh ielded �-
preferred). 

f) For the master device, use an IBM or equivalent (compatible) personal computer. 0 A Westinghouse CONI (Computer Operated Network Interface) card must be inserted 
into the computer frame. e A 150 ohm (1/2 watt) carbon composition r.esistor must be installed on the most remote 
circuit breaker cetl harness terminals, as shown, where distance from master exceeds 
500 feet. 

0 A 3·digit INCOM address must be present on each trip unit. Each INCOM address must 
be unique in the system. For instructions, refer to I.L. 29-853 or I .L. 29-854. 0 For Retrofit kits, all connections at the cell terminal block assembly. 0 For appUcation software, contact Westinghouse. 0 Can be connected to other INCOM compatible devices. See I.L. 29-853 and I.L. 29-854. G) 120 VAC Incoming power connections at terminals "AC1 20n and "ACCOM". Cl!) Ground shielding as shown. 

$ Where devices are daisy chained, interconnect shielding, INCOM connections at 
"COMM1 " and "COMM2". C& Modular telephone connector, type RJ1 1,  supplied by user. 

Figure 1 0-4 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Assemblies t:6==x:x:xc): 0 = 1 
Electronic v I I 

1 -;== -0 = = 1 
I I  I I  

)) Monitor 
(AEM) 

// 
// 

// 
'/ 

Typical Circuit 
Breaker with 

DIGITRIP RMS 
700 or 800 § Trip Unit 

0 
0§ 

0 For network interconnections use twisted pair conductors (no. 18 AWG shielded 

preferred). 
f) For the master device, use an IBM or equivalent (compatible) personal computer. 

C) A Westinghouse CONI (Computer Op&rated Network Interface) card must be inserted 
into the computer frame. 

0 A 150 ohm (1/2 watt) carbon composition resistor must be installed on the most 

remote circuit breaker cell harness terminals. 

0 A 3-digit INCOM address must be present on each trip unit. Each INCOM address 

must be unique in the system. For instructions, refer to I.L. 29-853 or I.L. 29..S54. 

0 Refer to circuit breaker connection diagrams referenced in Figure 1 0-4  for actual 

connection. 

0 Ground shielding as shown. Where devices are daisy chained, interconnect 
shielding. 

Q Modular telephone connector type RJ1 1 ,  supplied by user and wired per View A as 

required by CONI card. 

Typical IBM or 
IBM Compatible 

Computer 

VIew A 

�V"VV"V'V- -•- , _ _ _ _  ._ _ _  _ - - - - 1 r - - - - - - - - 1  
I I �� � : :  r :::: = 0= = = 1  

I I  I I  
I I  I I  
J J 

// 
// 

// 
'/ 

Assemblies 
Electronic 

Monitor 
(AEM) 

Typical Circuit 
Breaker with 

DIGITRIP RMS 
700 or 800 
Trip Unit § 

0 

Figure 10-5 (top) and 10-6 (bottom) www . 
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A. Typical Control Schematic 
Without CC 1 !CC2 Modification 

C. Typical Control Schematic 
Without CC 1 !CC2 Modification 

Figure 10-7 A, 8, C, 0 

fC2 

20V 
COM 

-r:F T 

Cell terminal block assy. 

6502C71 G03 or 6503C57G03 

Note: Mount "BF" relay or 

equivalent, in cell near 

cell terminal block assy. 

B. CC 1 !CC2 Modification to a Typical Control Schematic 
(Stored Energy) 

1CC2 

20V 
COM 

Cell terminal block assy. 

6502C71 G03 or 6503C57G03 

Note: Mount " BF" relay or 

equivalent, in cell near 

cell terminal block assy. 

D. CC 1 ICC2 Modification to a Typical Control Schematic 
(Solenoid) 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Section 1 1  

Mai ntenance ,  Warranty, and 
Service I nformat ion 
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1 1 -1 .  Preventative Maintenance Program 

A periodic maintenance program is essential to assure breaker and switchgear rel iabi l ity and 
i ntegrity. Periodic maintenance , including testing , inspection , adjustment, and repair should be 
performed on both the circuit breaker and the switchgear assembly. For normal operating condi­
t ions, a m in imum periodic interval of 1 2  months is recommended . However, add it ional factors , 
such as equ ipment age ,  state of repair, general condition ,  local operating envi ronment, number of 
annual cycles, etc. must be considered in  determin ing an effective maintenance i nterval . 

1 1 -2. Breaker Maintenance 

I nstal lation of a Dig itrip RMS Retrofit Kit on an existing circuit breaker does not al leviate the user 
from maintain ing the circuit breaker in good operating condition .  The Digitrip RMS Trip System wil l  
g reatly enhance the capabi l i ty of the circuit breaker to rel iably and accurately detect and i n itiate a 
trip i n  the event of an overcurrent condition or fau lt. However, the abil ity of the breaker to trip and 
clear the fault is  d i rectly dependent on the operating condition of the breaker. 

The user should cont inue to fol low the appl icable instructions and procedures provided by the 
breaker manufacturer and i ncorporate them into a periodic preventative maintenance program. 
The fol lowing items are not al l i nclusive , but should be an i ntegral part of such a program:  

1 .  Clean l iness : Breaker moving parts , insulation , and current carrying parts should be kept 
clean from dust, d i rt ,  and sludge. 

2. Lubricat ion:  The breaker operating mechanism should open (trip) and close properly and not 
stick, bind , or jam. The breaker should be lubricated as requ i red according to the manufac­
turers recommendations. 

3 .  Contact Condit ion and Adjustment: Breaker moving and stationary arcing and main contacts 
should be i n  proper adj ustment, in good condition , and free from burning and pitti ng .  Breaker 
primary and secondary discon necting contacts should be in good condition .  

4 .  General Condit ion and Repai r :  Breaker hardware should b e  t ight and retain ing rings intact. 
Worn out parts should be replaced or repai red .  Electrical connections and wire insu lation 
should be sound and free from evidence of overheating. 

5 .  Dig itrip RMS Trip System : Section 8 provides recommended testing procedures for the Dig­
itrip RMS Trip System.  

1 1 -3.  Warranty Procedure 

Digitrip RMS Retrofit Kits i ncl ude a l im ited warranty for components for 1 year from the date of 
shipment. In the event of a warranty problem with a retrofit kit component ,  contact Westinghouse 
by the channel through which the retrofit kit was purchased. Contact the Westinghouse retrofit kit 
d istributor, representative , or i nstal ler (as applicable) and provide the fol lowing i nformation :  
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

1 .  Original order number by which the kit component was purchased . 
2. Part description .  
3 .  Part catalog and/or style number. 
4 .  Complete description of  the problem .  

If the problem i s  covered under warranty, instructions wi l l  b e  provided for obtain ing a component 
replacement or for return ing the component for repair. 

1 1 -4. Digitrip RMS Trip Unit Warranty 

Digitrip RMS Trip U nits are factory sealed and are not field serviceable . Breaking the factory seal , 
open ing the tr ip un it ,  and tampering with it 's i nternal components wi l l  void any warranty. In the 
event of a problem with the trip un it ,  contact your local Westinghouse representative per the 
instructions provided in  section 1 1 .3 above . 
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Section 1 2  
D etai l ed Wi r i ng  Com mo n  
to a l l  D i g itr i p R M S/R Kits 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

12.1 Sensor Harness and CT Harness Wiring 

To cover both 3 and 4 wire system appl ications, the Sensor Harness includes two wires to permit 
the 4th wire connection .  These two wi res (one tan and one green) are readi ly identifiable ; they are 
the longest two wires that protrude from the sensor end of the harness. Determine the applicable 
wir ing diagram (Figure 1 2- 1 , 1 2-2, 1 2-3, 1 2-4) for your appl ication ,  and perform the fol lowing : 

1 .  If the retrofit is for a 3-wire system (Figure 1 2- 1  or 1 2-2) the wires provided for the fou rth 
wire connection are not needed . Remove the terminals from the long ends of the green and tan 
wires, then use the ohmeter to confirm the other ends and remove them by s l iding them out of the 
harness. 

2. I f  the retrofit is for a 4-wire system (Figure 1 2-3 or 1 2-4) the green and tan wires provided 
for the fourth connection are requ i red for connection to an open set of breaker secondary con­
tacts. 

Note : For 4-wire grounded systems, the breaker and cel l  secondary contacts (if requ i red) and the 
4th sensor for the switchgear neutral are not included in  the kit contents .  These items must be 
ordered separately from the kits. 

12.2 Auxi l iary CT Harness Wiring 

Figure 1 2-5 shows the detai led wir ing connections for the auxi l iary CT Harness. 

12.3 Auxil iary CT Module Wiring 

Figure 1 2-6 shows the detai led wir ing for the auxi l iary CT Modules. 
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R d e 

White 

Blue 

Green 

,, {� r� r� 0 r""\ (!) u u v v v 
A B c N G OP ON 

Auxil iary CT Module 

Black 

Black 

,.... 
i 

Sensor 
Harness 

.... 

v 

+ 

i i - DTA 

""' 
DTA 

Harness 

* Refer to Section 7-3 
for power flow 
convention for 
700/800 kits. 

Figure 12- 1 Without Ground 30 3 Wire (LI, LS, LSI) 
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Auxiliary CT Module 

Black 
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Sensor 
Harness 
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l r - DTA 

DTA 
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* Refer to Section 7-3 
for power flow 
convention for 
700/800 kits. 
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Figure 12-2 With Ground, Without Neutral Connection 30 3 Wire (L/G, LSG, LSIG) 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Red 

White 

Blue 

Tan 

Green 

lr'"' lrl"\ 'rl\ le!> le!> lrl\ le!> [U j\J \_) [\J 
A B c N G OP ON 

Auxiliary CT Module 

Black 

Black 

"' 

Sensor 
Harness 

""" 
! 

v 

+ 

I j - DTA 

v 
DTA 

Harness 

* Refer to Section 7-3 
for power flow 
convention for 
700/800 kits. 

1 
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Neutral 
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� -.>-=D -

r-

Sensors* 
, 

mm Neutral lir 
Cable 

2 

I 0) 

'--

� -

r-

,, 
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I ) 0 
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' 

* Neutral Sensor normally not suppl ied in Retrofit Kit. Do not independently ground the neutral sensor. 

Figure 12-3 With Ground and With Neutral Sensor 30 4 Wire (LIG, LSG, LSIG) 
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Auxiliary CT Module 
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Harness 

* Refer to Section 7-3 
for power flow 
convention for 
700/800 kits. 

* Do not independently ground external ground source. 
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External ground source to supply 5 amps when ground current equals selected sensor value . 

Figure 12-4 With Ground and With External Ground Source 30 3 Wire or 30 4 Wire 
(LIG, LSG, LSIG) 
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Style Numbers: 6502C84G01 ; 6502C84G02 

Plug CT (Male) 

J 1 - 1  J 1 -2 

J 1 -4 

J 1 -7 

J 1 - 1  0 
1 0  

J 1 -8 J 1 -9 

@ 

Figure 12-5 Auxiliary CT Harness 

Style Numbers: 6502C78G02, 6503C59G02 (With Ground) ; 
6502C78G01 , 6503C59G01 (Without Ground) 

A 

8 

c 

N 

G 

OP -++--1- CT-10  
1--+--:� 

ON -++--1- CT-9 

Terminal 
Block 

CT-5 

• 

CT-6 

Figure 12-6 Auxiliary CT Module Wiring 

CT-3 

CT-4 

CT-1 

CT-2 

Ground Auxiliary CT 
and Indicated Wiring 
Omitted on Auxiliary CT 
Modules Without Ground 
(6502C78G01,  

G 1 65D3C59G01} 

CT·7 

Plug J1 
CT- 1 1 
CT-2 2 
CT-3 3 
CT-4 4 
CT-5 5 
CT-6 6 
CT-7 7 
CT-8 8 
CT-9 9 

CT- 1 0  1 0  

CT Plug 

81 A2 A1 

® ® 0 t:::J 
C2 C 1  82 

® ® 0 
ON G2 G 1  

® ® 0 
OP 

@ @ @ 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Section 1 3  

References 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



The l isted documents are avai lable reference appl icable to your  Dig itr ip RMS Retrofit Kit 
i nstal lation .  

• 

• 

• 

• 

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

Instructions for Dig itr ip RMS 500 Trip  Un its 
I nstruct ions for D ig itrip RMS 600 Trip Units 
I nstructions for D ig itrip RMS 700 Trip Units 
I nstruct ions for D ig itr ip RMS 800 Trip U nits 

The instruction leaflets l isted for D ig itr ip RMS Trip Uni ts provide useful descriptive i nformation that 
is also appl icable to the Dig itrip R MS/R .  

This appl ication data is used i n  conj unction with the instal lation l iterature for your  part icular 
breaker appl ication .  A wide variety of kits are avai lable and new breaker appl ications are an 
ongoing development effort. Contact West inghouse for the latest avai lable retrofit kits. 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Section 1 4  
Explanat ion of Ti m e  C u rrent C u rves 
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=�------------------------------------------. 

Q) 
E 
j:: 

Short Delay 
Trip Time 

Instantaneous Tri Time 
o L_  __ ������������� 

0 
Current 

{ .. l��t·�'IMI,�bl�l----------------------� Operating 
Conditions ::1 =========O=v=e=rl=oa=d=========-------------1 Faun 

Figure 14- 1 - Curves 

1 4-1 . Explanation of the Time Current Curves (LSI) 

Digitrip RMS trip units and Digitrip Retrofit Kits have been designed to upgrade existing breakers 
to meet the same protection requirements of the most modern power circuit breakers. I n  fact the 
trip un it and DTA (Direct Trip Actuator) are electrically identical to those fou nd on current OS 
breakers , and they are bui lt i n  the same manufacturing faci l ities, with the same high level of 
Qual ity Contro l ,  as those on the OS breakers. I n  this way we assure that the retrofit designs are 
as up to date as our  current production .  

Al l  Dig itrip R M S  trip units are designed to meet the protection requirements of a modern power 
distribution system.  As is shown in Figure 1 4- 1 , appl ication current levels can be broken into three 
typical regions:  

NORMAL currents , the magn itude of which is with in the system continuous current rat ing.  

OVE RLOAD currents , which exceed the system continuous current rat ing and where con­
ductor heating is the primary concern (such as with an overloaded motor, for example) . 

FAULT currents, which are usual ly caused by an un intended current path (either phase to 
phase or phase to ground) and can lead to currents as h igh as the maximum short circuit ,ff"' 
avai lable from the system.  
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Digitrip RMS trip un its, when set up according to the resu lts of a Power System study of the spe­
cific d istribution system on which they are appl ied, wi l l  respond to various current levels to provide 
accurate system protection as wel l  as max imum system stabi l ity by properly coord inat ing with 
upstream and downstream devices. Again referr ing to Figure 1 4- 1 : 

For NORMAL currents, the tr ip un it wi l l  accurately mon itor the current, regardless of current 
waveform (due to its true RMS sensing system) , assur ing that up to fu l l  rated current may 
flow through the system without falsely tr ipping the breaker. This is shown as the NORMAL 
OPERATING COND ITION in  Figure 1 4- 1 . 

For OVE RLOAD currents , the tr ip un it wi l l  accurately assess the true heating value of the 
current (again a d istinct advantage of its true RMS sensing system) , and tr ip out fol lowing 
the LONG D ELAY TRIP TIME curve in  figure 1 4- 1 . There are actual ly e ight different LONG 
D ELAY TR IP  T IME curves avai lable on the tr ip unit (selected by the Long Delay Time 
switch setting) ,  and each curve fol lows a constant 12t slope for excel lent heating protection 
and coordination with other devices. The lowest level of OVERLOAD current to bring on 
this response is selected by the Long Delay Pickup setting on the tr ip un it (see Sections 
1 4-2 through 1 4-4 for more information ,  i ncluding tolerances) . 

For FAULT currents, the tr ip un it wi l l  respond accord ing to either the SHORT D ELAY TR IP  
T IME or the INSTANTANEOUS TR IP  T IME  shown i n  F igure 1 4- 1 , depending on the fau lt 
current magn itude and whether the Short Delay function or I nstantaneous function or both 
are present on the trip un it :  

I n  most appl ications, main breakers wi l l  have Long Delay and Short Delay functions, but 
wi l l  omit the Instantaneous function to al low a downstream feeder breaker to clear the fau lt 
without tr ipping the main breaker, thereby enhancing system stabi l ity. 

I n  many appl ications, feeder breakers wi l l  have Long Delay, Short Delay and I nstantaneous 
functions to al low a downstream device to clear the fault without tripping the feeder or the 
main breaker, thereby maximiz ing system stabi l ity. 

I n  some appl ications, feeder breakers wi l l  have Long Delay and I nstantaneous functions, 
but omit the Short Delay function .  This is f ine for coord ination with upstream main breakers, 
but the feeder would not normal ly al low a downstream device to clear the fault without trip­
ping the feeder, thereby compromis ing the system stabi l ity. 

I n  some appl icat ions, feeder breakers wi l l  have Long Delay and Short Delay functions, but 
wi l l  omit the I nstantaneous function to al low proper operat ion of an unusual load or coordi ­
nation with downstream devices. 

The SHORT D ELAY TR IP  T IME curve in F igure 1 4- 1  shows the time to trip response of the trip 
unit to FAULT currents. There are actual ly eight d ifferent SHORT D ELAY TR IP  T IME curves avai l ­
able on the tr ip un it (selected by the Short Time switch setting) , three of which fol low a constant 12t 
slope for best coord ination with downstream devices, five of wh ich are FLAT (fixed trip t ime) .  The 
lowest level of FAULT current to bring on this response is selected by the Short Delay Pickup set­
t ing on the trip un it (see sections 1 4-2 through 1 4-4 for more informat ion,  i ncluding tolerances) . 
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The SHORT DELAY TR IP  T IME curves avai lable on the trip unit (selected by the Short Time 
switch sett ing ) ,  can also be modified by a feature of  the Digitrip RMS system called ZON E  
SELECTIVE INTERLOCKING . This feature i s  provided to al low a more flexible coordination sys­
tem .  For example this feature, when used on both a main and its feeder breakers, wi l l  change the 
feeder breaker SHORT DELAY TRI P T IME curve to its fastest flat level if both the main and the 
feeder are in the SHORT D ELAY mode concurrently. (see sections 1 0- 1  and 1 4-2 through 1 4-4 for 
more information , i nclud ing tolerances) .  

The INSTANTANEOUS TRIP T IME curve i n  Figure 1 4- 1  shows the t ime to trip response of the trip 
un it to FAU LT currents. This curve is FLAT, providing the most rapid trip time possible (with no 
intentional delay) to be able to clear the fau lt as fast as possible and min imize the damage to the 
system.  The lowest level of FAU LT current to bring on this response is selected by the 
I nstantaneous Pickup sett ing on the trip u nit (see sections 1 4-2 through 1 4-4 for more information ,  
i ncluding tolerances) . 

1 4-2. Explanation of Time-current Tables (LSI) 

The time-current curves shown in Figures 3-2 and 3-3 accurately describe the response of the 
Digitrip RMS Retrofit Kit trip system to al l  relevant levels of current and trip un it protection function � 
switch settings, but they are sometimes difficult to interpret for specific combinations of rat ing 
plugs and switch settings. The purpose of this section is to provide an alternative method for 
determin ing the trip system response based on lookup tables rather than curves. 

The tr ip system response to current flowing through the breaker can be determined by a simple 
two step process: 

1 .  Identifying which t iming band corresponds to the breaker current. 

2 .  Identifying the trip time corresponding to the breaker current and the tim ing tolerance 
band. 

Tables 1 4- 1  and 1 4-2 assist in  identifying wh ich t iming band corresponds to the breaker current. 
I nformation requ i red to use these tables is: 

Rating Plug Rating ( I n) 

Long Delay Pickup switch setting 

*Short Delay Pickup switch setting 

* I nstantaneous Pickup switch setting 

Tables 1 4- 1  , 1 4-2 

Table 1 4- 1  

Table 1 4-2 

Table 1 4-2 

* (Your trip un it may have one or both of these switches, depending on the protection 
functions supplied) . 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Plug 
Rating 

(In) 

1 00 

200 

250 

300 

400 

600 

800 

1 000 

1 200 

1 600 

2000 

2500 

3000 

3200 

4000 

Table 14- 1 
Long Delay Pickup Currents 

Minimum = -0%; Maximum = +10% Tolerance 

0.50 0.60 0.70 0.80 0.85 0.90 0.95 1 .00 

50 60 70 80 85 90 95 1 00 

55 66 77 88 94 99 1 05 1 1 0 

1 00 1 20 1 40 1 60 1 70 1 80 1 90 200 

1 1 0  1 32 1 54 1 76 1 87 1 98 209 220 

1 25 1 50 1 75 200 2 1 3  225 238 250 

1 38 1 65 1 93 220 234 248 261 275 

1 50 1 80 2 1 0  240 255 270 285 300 

1 65 1 98 231 264 281 297 3 1 4  330 

200 240 280 320 340 360 380 400 

220 264 308 352 374 396 4 1 8  440 

300 360 420 480 51 0 540 570 600 

330 396 462 528 561 594 627 660 

400 480 560 640 680 720 760 800 

440 528 6 1 6  704 748 792 836 880 

500 600 700 800 850 900 950 1 000 

550 660 770 880 935 990 1 045 1 1 00 

600 720 840 960 1 020 1 080 1 1 40 1 200 

660 792 924 1 056 1 1 22 1 1 88 1 254 1 320 

800 960 1 1 20 1 280 1 360 1 440 1 520 1 600 

880 1 056 1 232 1 408 1 496 1 584 1 672 1 760 

1 000 1 200 1 400 1 600 1 700 1 800 1 900 2000 

1 1 00 1 320 1 540 1 760 1 870 1 980 2090 2200 

1 250 1 500 1 750 2000 2 1 25 2250 2375 2500 

1 375 1 650 1 925 2200 2338 2475 261 3 2750 

1 500 1 800 2 1 00 2400 2550 2700 2850 3000 

1 650 1 980 231 0 2640 2805 2970 3 1 35 3300 

1 600 1 920 2240 2560 2720 2880 3040 3200 

1 760 2 1 1 2  2464 281 6 2992 3 1 68 3344 3520 

2000 2400 2800 3200 3400 3600 3800 4000 

2200 2640 3080 3520 3740 3960 41 80 4400 

Plug 
Rating 

(In) 

1 00 

200 

250 

300 

400 

600 

800 

1 000 

1 200 

1 600 

2000 

2500 

3000 

3200 

4000 

Table 14-2 
Short Delay and Instantaneous 

Pickup Currents 

Minimum = -1 0%; Maximum = +10% Tolerance 

2.0 2.5 3.0 4.0 5.0 6.0 8.0 1 0.0 

1 80 225 270 360 450 540 720 900 

220 275 330 440 550 660 880 1 1 00 

360 450 540 720 900 1 080 1 440 1 800 

440 550 660 880 1 1 00 1 320 1 760 2200 

450 563 675 900 1 1 25 1 350 1 800 2250 

550 688 825 1 1 00 1 375 1 650 2200 2750 

540 675 8 1 0  1 080 1 350 1 620 2 1 60 2700 

660 825 990 1 320 1 650 1 980 2640 3300 

720 900 1 080 1 440 1 800 2 1 60 2880 3600 

880 1 1 00 1 320 1 760 2200 2640 3520 4400 

1 080 1 350 1 620 2 1 6 0  2700 3240 4320 5400 

1 320 1 650 1 980 2640 3300 3960 5280 6600 

1 440 1 800 2 1 60 2880 3600 4320 5760 7200 

1 760 2200 2640 3520 4400 5280 7040 8800 

1 800 2250 2700 3600 4500 5400 7200 9000 

2200 2750 3300 4400 5500 6600 8800 1 1 000 

2 1 60 2700 3240 4320 5400 6480 8640 1 0800 

2640 3300 3960 5280 6600 7920 1 0560 1 3200 

2880 3600 4320 5760 7200 8640 1 1 520 1 4400 

3520 4400 5280 7040 8800 1 0560 1 4080 1 7600 

3600 4500 5400 7200 9000 1 0800 1 4400 1 8000 

4400 5500 6600 8800 1 1 000 1 3200 1 7600 22000 

4500 5625 6750 9000 1 1 250 1 3500 1 8000 22500 

5500 6875 8250 1 1 000 1 3750 1 6500 22000 27500 

5400 6750 8 1 00 1 0800 1 3500 1 6200 21 600 27000 

6600 8250 9900 1 3200 1 6500 1 9800 26400 33000 

5760 7200 8640 1 1 520 1 4400 1 7280 23040 28800 

7040 8800 1 0560 1 4080 1 7600 21 1 20 281 60 35200 

7200 9000 1 0800 1 4400 1 8000 21 600 28800 36000 

8800 1 1 000 1 3200 1 7600 22000 26400 35200 44000 

What you obtain from these tables is :  

M in  and Max Long Delay Pickup Current (LDPU) from Table 1 4- 1  

M in  and Max Short Delay Pickup Current (SDPU) from Table 1 4-2 

M in  and Max Instantaneous Pickup Current ( I N STPU) from Table 1 4-2 

1 2.0 

1 080 

1 320 

2 1 60 

2640 

2700 

3300 

3240 

3960 

4320 

5280 

6480 

7920 

8640 

1 0560 

1 0800 

1 3200 

1 2960 

1 5840 

1 7280 

21 1 20 

2 1 600 

26400 

27000 

33000 

32400 

39600 

34560 

42240 

43200 

52800 
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You can now identify which timing band corresponds to the breaker current: 

Breaker Current 

Less than M in  LDPU 
*With in  M in  and Max LDPU 
Between Max LPDU and M in  SDPU 
*Within M in  and Max SDPU 
Between Max SPDU and M in  I NSTPU 
*With in  Min and Max I NSTPU 
Above Max INSTPU 

Timing Band 

Normal (No Trip) 
Normal OR Long Delay 
Long Delay 
Long Delay OR Short Delay 
Short Delay 
Previous band OR Instantaneous 
I nstantaneous 

*Currents with in  each pickup tolerance band (Min  and Max LDPU,  for example) may result i n  
either that tim ing band o r  the previous t im ing band. 

Now that you can ident ify which tim ing band corresponds to the breaker current ,  you may proceed 
to identify the trip t ime corresponding to the breaker current and the tim ing band in effect by refer­
r ing to Tables 1 4-3 and 1 4-4. 

I nformation requ i red to use these tables is :  

Long Delay Time switch setting  
Long Delay P ickup switch setting 

*Short Delay Time switch setting 
*Short Delay Pickup switch sett ing 
* Instantaneous Pickup switch setting 
* (Your  trip un it may or may not have this switch , 
depending on the protection functions supplied ) .  

Table 1 4-3 
Table 1 4-3 
Table 1 4-4 
Table 1 4-4 
Table 1 4-4 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Table 14-3 
Min and Max Trip Times for Long Delay Band 

Long 
Delay 
Time 
(Sec.) 0.50 0.60 0.70 0.80 0.85 0.90 0.95 1 .00 

2 

2 

4 

4 

7 

7 

1 0  

1 0  

1 2  

1 2  

1 5  

1 5  

20 

20 

24 

24 

3 : 1 2  

4:48 

6:24 

9:36 

1 1 : 1 2  

1 6 :48 

1 6 :00 

24:00 

1 9 : 1 2  

28:48 

24:00 

36:00 

32:00 

48:00 

38:24 

57:36 

2 : 1 3  1 :38 

3:20 2:27 

4:27 3 : 1 6  

6:40 4:54 

7 :47 5:43 

1 1 :40 8:34 

1 1 :07 8 : 1 0  

1 6:40 1 2 : 1 5  

1 3 :20 9:48 

20:00 1 4:42 

1 6:40 1 2 : 1 5  

25:00 1 8 :22 

22:1 3 1 6 :20 

33:20 24:29 

26:40 1 9 :36 

40:00 29:23 

1 : 1 5  1 :06 0:59 0:53 0:48 

1 :52 1 :40 1 :29 1 :20 1 : 1 2  

2:30 2 : 1 3  1 :59 1 :46 1 :36 

3:45 3 : 1 9 2:58 2:40 2:24 

4:22 3:53 3:27 3:06 2:48 

6:34 5:49 5 : 1 1 4:39 4 : 1 2  

6 : 1 5 5:32 4:56 4:26 4:00 

9:22 8 : 1 8 7:24 6:39 6 :00 

7:30 6:39 5:56 5 : 1 9 4:48 

1 1 : 1 5  9:58 8:53 7:59 7 : 1 2  

9:22 8 : 1 8 7:24 6:39 6:00 

1 4 :04 1 2 :27 1 1 :07 9:58 9 :00 

1 2:30 1 1 :04 9:53 8:52 8:00 

1 8 :45 1 6 :37 1 4 :49 1 3 : 1 8  1 2 :00 

1 5 :00 1 3 : 1 7  1 1 :51  1 0 :38 9:36 

22:30 1 9 :56 1 7 :47 1 5:57 1 4 :24 

Time Values Are Shown in Minutes:Seconds. Fractional Seconds 

Current Level (Multiples of In) 
2.00 2.50 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1 0.00 1 1 .00 1 2.00 

0 : 1 2 :07.6 :05.3 :03.0 :01 92 :01 .33 :00.97 :00.75 :00 59 :00.48 :00.39 :00.33 

0 : 1 8 : 1 1 .5 :08.0 :04.5 :02.85 :02.00 :01 .46 :01 . 1 2  :00.88 :00.72 :00.59 :00.50 

0:24 : 1 5.3 :1 0.6 :06.0 :03.80 :02.65 :01 .95 :01 .50 :0 1 . 1 8  :00.96 :00.79 :00.66 

0:36 :23.0 : 1 6.0 :09.0 :05.70 :04.00 :02.90 :02.25 :01 .77 :01 .44 :01 . 1 9  :01 .00 

0:42 :27.0 : 1 8.6 : 1 0 .5 :06.70 :04.65 :03.40 :02.60 :02.05 :01 .68 :0 1 .38 :0 1 . 1 6  

1 :03 :40.0 :28.0 : 1 5.7 : 1 0 .00 :07.00 :05 . 1 0  :03.90 :03 . 1 0 :02.50 :02.05 :01 .75 

1 :00 :38.5 :26.5 : 1 5.0 :09.60 :06.60 :04.85 :03.75 :02.95 :02.40 :01 .98 :0 1 .66 

1 :30 :57.5 :40.0 :22.5 : 1 4.40 : 1 0.00 :07.30 :05.60 :04.40 :03.60 :02.95 :02.50 

1 : 1 2  :46.0 :32.0 : 1 8.0 : 1 1 .50 :08.00 :05.80 :04.50 :03.55 :02.85 :02.35 :02.00 

1 :48 1 :09 :40.0 :27.0 : 1 7.20 : 1 2.00 :08.80 :06.70 :05.30 :04.30 :03.55 :03.00 

1 :30 :57.5 :40.0 :22.5 : 1 4.40 : 1 0.00 :07.30 :05.60 :04.40 :03.60 :02.95 :02.50 

2 : 1 5 1 :26 1 :00 :33.5 :21 .50 : 1 5.00 : 1 1 .00 :08.40 :06.60 :05.40 :04.45 :03.75 

2:00 1 : 1 7  :53.0 :30.0 : 1 9 .20 : 1 3.30 :09.80 :07.50 :05.90 :04.80 :03.95 :03.30 

3:00 1 :55 1 :20 :45.0 :28.50 :20.00 : 1 4.60 : 1 1 .20 :08.80 :07.20 :05.90 :05.00 

2:24 1 :32 1 :04 :36.0 :23.00 : 1 6.00 : 1 1 .70 :09.00 :07 . 1 0  :05.70 :04.75 :04.00 

3:36 2 : 1 8 1 :36 :54.0 :34.50 :24.00 : 1 7.60 : 1 3 .50 : 1 0 .60 :08.60 :07. 1 0  :06.00 
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Table 14-4 
Min and Max Trip Times for Short Delay and Instantaneous Band 

Short 
Delay 
Time 
(Sec.) 

0 . 1  
0 . 1  

0 .2  
0 .2  

0 .3  

0 .3  

0.4 
0.4 

0 .5 

0 .5 

0 . 1  * 
0 . 1  * 
0.3 * 
0.3 * 
0.5 * 
0.5 * 

2.0 

0.07 
0.20 

0.23 
0.35 

0.33 
0.50 

0.38 
0.57 

0.57 
0 . 75 

1 .23 
2.45 

3.20 
4.90 

6.08 
9.92 

2.5 3.0 

0.04 0.04 
0. 1 7  0. 1 7  

0 . 1 9  1 .40 
0.29 0.23 

0.28 0.20 
0.41 0.33 

0 .32 0.25 
0.48 0.38 

0.38 0.38 
0.50 0.50 

0.78 0.54 
1 .57 1 .09 

2.05 1 .42 

3 . 1 4  2. 1 8  

3.89 2.70 
6.35 4.41 

* Denotes 12t response 

Instantaneous 
Time 

(Sec.) 2.0 2.5 3.0 

4.0 5.0 

0.04 0.04 
0. 1 7  0 . 1 7  

1 .40 1 .40 
0.23 0.23 

0.20 0.20 
0.33 0.33 

0.25 0.25 
0.38 0.38 

0.38 0.38 
0.50 0.50 

0 .31  0.20 
0.61  0.39 

0.80 0.51  

1 .23 0 .78 

1 .52 0 .97 
2.48 1 .59 

4.0 5.0 

Current Level (Multiples of In) 

6.0 7.0 8.0 9.0 1 0.0 1 1 .0 1 2.0 

0.04 0 .04 0 .04 0.04 0 .04 0.04 0.04 
0. 1 7  0 . 1 7  0 . 1 7  0 . 1 7 0. 1 7  0. 1 7  0. 1 7  

1 .40 1 .40 1 .40 1 .40 1 .40 1 .40 1 .40 
0.23 0.23 0 .23 0.23 0.23 0.23 0.23 

0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 
0.33 0 .33 0.33 0 .33 0.33 0 .33 0.33 

0.25 0 .25 0 .25 0 .25 0.25 0.25 0.25 
0 .38 0 .38 0 .38 0 .38 0.38 0 .38 0.38 

0 .38 0 .38 0 .38 0 .38 0 .38 0 .38 0.38 
0.50 0 .50 0 .50 0 .50 0.50 0.50 0.50 

0. 1 4  0 . 1 0  0 .08 0.07 0.06 0.06 0.05 
0.27 0 .20 0 . 1 9  0 . 1 8  0. 1 7  0. 1 7  0. 1 7  

0.36 0.26 0.20 0 .20 0.20 0.20 0.20 
0.54 0.40 0.36 0 .33 0 .33 0.33 0.33 

0 .68 0 .50 0 .38 0 .38 0 .38 0.38 0.38 
1 . 1 0  0.81 0 .62 0 .55 0.51  0.50 0.50 

Current Level (Multiples of In) 

6.0 7.0 8.0 9.0 1 0.0 1 1 .0 1 2.0 

0.04 
0. 1 7  

1 .40 
0.23 

0.20 

0.33 

0.25 
0 .38 

0.38 
0 . 50 

0.05 
0. 1 7  

0 .20 
0.33 

0 .38 
0.50 

1 3.0+ 

Minimum 0.0 1 0  0 .01 0 0.0 1 0  0 .01 0 0.0 1 0  0 .0 1 0  0 .01 0 0 .01 0 0 .0 1 0  0 .0 1 0  0 .01 0 0 .01 0 0.0 1 0  
Maximum 0.046 0.046 0.046 0.046 0.046 0 .046 0 .046 0 .046 0.046 0.046 0.046 0.046 0.046 

Time Values Are Shown in Seconds.Fractional Seconds 

Notes: 

Trip times are shown exclusive of breaker clearing time 

Trip times may be slower than shown if current is near the pickup value 

Trip times may be faster for currents much greater than 1 2X 

Trip times for short delay shown with zone interlock restraining signal present 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

You can mark the Timing Bands in  Tables 1 4-3 and 1 4-4 as fol lows : 

Timing Band Beginning End 

Long Delay LDPU setting SDPU sett ing Which 
O R  ever is 

INSTPU setting fi rst 

Short Delay SDPU setting INSTPU setting Which 
OR ever is 

1 3  And Above fi rst 

I nstantaneous I NSTPU setting 1 3  And Above 

The fol lowing chart may be used in conjunction with Tables 1 4-3 and 1 4-4: 

Breaker Multiples Time Minimum Maximum Alternate Minimum Maximum 
Current of 10 Band Trip Time Trip Time Time Band Trip Time Trip Time 

You can now determ ine the Min  and Max trip time from Tables 1 4-3 and 1 4-4 based on the 
breaker current, the trip unit switch settings and the t ime band(s) in  effect. It is recommended to 
use breaker currents that correspond to the "mu ltiples of In" values shown in  Tables 1 4-3 and 1 4-4 
to avoid the need for interpolation between values. 

See Section 1 4-3 for an example of how to use the above procedure along with Tables 1 4- 1  
through 1 4-4 to  determine the Digitrip RMS trip system response to  various current levels. 
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1 4-3. An Example of Using Time-current Tables (LSI) 

The breaker and retrofit kit for this example is a DB-25 with a Digitrip  800 LSIG trip system and a 
600 amp rating plug . The i nformation requ i red for Tables 1 4- 1  through 1 4-4 is :  

Description 

Rating Plug Rating ( I n) 
Long Delay P ickup (LDPU) 
Long Delay T ime (LOT) 
Short Delay Pickup (SDPU) 
Short Delay T ime (SOT) 
I nstantaneous P ickup ( INST) 

Value 

600 
0 .6 
1 0  

4 
0 .5* 

8 

Units 

Amps 
x I n 
Seconds 
x I n 
Seconds 
x I n 

Example 
Symbol 

A 
B 
c 
D 
E 
F 

Using Example Table 1 4-1 , for a plug rating ( I n) of 600 and LDPU of 0 .6  (symbols A and B in  the 
Example Table) , we f ind that: 

M in  LDPU == 360 amps 
Max LDPU == 396 amps 

(Symbol G) 
(Symbol G) 

Using Example Table 1 4-2, for a plug rating ( I n) of  600 and SDPU of 4 (symbols A and D in  the 
Example Table ) ,  we find that : 

M in  SDPU == 2 1 60 amps 
Max SDPU == 2640 amps 

(Symbol H) 
(Symbol H) 

Using Example Table 1 4-2,  for a plug rating  ( I n) of 600 and INST of 8 (symbols A and F in the 
Example Table) , we f ind that: 

M in  I NST == 4320 amps 
Max I NST == 5280 amps 

On Example Table 1 4-3,  we mark the Long Delay Band : 

Beg inning == .6  ( I n ) 
End == 4 ( I n) 

On Long Delay Time == 1 0 

On Example Table  1 4-4 , we mark the Short Delay Band : 

Beg inn ing == 4 ( I n) 
End == 8 ( In) 

On Short Delay Time == .5* 

On Example Table 1 4-4, we mark the Instantaneous Band : 

Beginn ing == 8 ( In) 
End == 1 3  AND U P  ( I n) 

(Symbol I )  
(Symbol I )  

(Symbol B) 
(Symbol D) 
(Symbol C) 

(Symbol D) 
(Symbol F) 
(Symbol E) 

(Symbol F) 
(H ighest Value) 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

EXAMPLE 
Table 14- 1 

Long Delay Pickup Currents 

Plug Qinimum = -0%; Maximum = + 1 0% Tolerance 
Rating 

{In) 0.50 0.60 0.70 0.80 0.85 0.90 0.95 1 .00 

1 00 50 60 70 80 85 90 95 1 00 

55 66 77 88 94 99 1 05 1 1 0 

200 1 00 1 20 1 40 1 60 1 70 1 80 1 90 200 

1 1 0 1 32 1 54 1 76 1 87 1 98 209 220 

250 1 25 1 50 1 75 200 21 3 225 238 250 

1 38 1 65 1 93 220 234 248 261 275 

300 1 50 1 80 21 0 240 255 270 285 300 

1 65 1 98 231 264 281 297 31 4 330 

400 200 240 280 320 340 360 380 400 

220 264 308 352 374 396 4 1 8 440 

fl soo 300 480 51 0 540 570 600 

330 528 561 594 627 660 

800 400 480 560 640 680 720 760 800 

440 528 6 1 6 704 748 792 836 880 

1 000 500 600 700 800 850 900 950 1 000 

550 660 770 880 935 990 1 045 1 1 00 

1 200 600 720 840 960 1 020 1 080 1 1 40 1 200 

660 792 924 1 056 1 1 22 1 1 88 1 254 1 320 

1 600 800 960 1 1 20 1 280 1 360 1 440 1 520 1 600 

880 1 056 1 232 1 408 1 496 1 584 1 672 1 760 

2000 1 000 1 200 1 400 1 600 1 700 1 800 1 900 2000 

1 1 00 1 320 1 540 1 760 1 870 1 980 2090 2200 

2500 1 250 1 500 1 750 2000 21 25 2250 2375 2500 

1 375 1 650 1 925 2200 2338 2475 261 3 2750 

3000 1 500 1 800 21 00 2400 2550 2700 2850 3000 

1 650 1 980 23 1 0  2640 2805 2970 31 35 3300 

3200 1 600 1 920 2240 2560 2720 2880 3040 3200 

1 760 21 1 2  2464 281 6 2992 31 68 3344 3520 

4000 2000 2400 2800 3200 3400 3600 3800 4000 

2200 2640 3080 3520 3740 3960 4 1 80 4400 
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@ 
EXAMPLE 
Table 14-2 

Short Delay and Instantaneous Pickup Currents 

Plug Minimum = -104!)!\llaximum = +10% TolerancQ Rating 

(In) 2.0 2.5 3.0 4.0 5.0 6.0 8.0 1 0.0 1 2.0 

1 00 1 80 225 270 360 450 540 720 900 1 080 

220 275 330 440 550 660 880 1 1 00 1 320 

200 360 450 540 720 900 1 080 1 440 1 800 2 1 60 

440 550 660 880 1 1 00 1 320 1760 2200 2640 

250 450 563 675 900 1 1 25 1 350 1 800 2250 2700 

550 688 825 1100 1 375 1 650 2200 2750 3300 

300 540 675 8 1 0 1080 1 350 1 620 21 60 2700 3240 

660 825 990 1320 1 650 1 980 2640 3300 3960 

400 720 900 1440 1 800 2 1 60 3600 4320 

880 1 1 00 1760 2200 2640 4400 5280 

600 1080 1350 2700 3240 6480 f) 1320 1650 3300 3960 7920 
""""'' 

800 1 440 1 800 2 1 60 2880 3600 4320 5760 7200 8640 

1 760 2200 2640 3520 4400 5280 7040 8800 1 0560 

1 000 1 800 2250 2700 3600 4500 5400 7200 9000 1 0800 

2200 2750 3300 4400 5500 6600 8800 1 1 000 1 3200 

1 200 2 1 60 2700 3240 4320 5400 6480 8640 1 0800 1 2960 

2640 3300 3960 5280 6600 7920 1 0560 1 3200 1 5840 

1 600 2880 3600 4320 5760 7200 8640 1 1 520 1 4400 1 7280 

3520 4400 5280 7040 8800 1 0560 1 4080 1 7600 2 1 1 20 

2000 3600 4500 5400 7200 9000 1 0800 1 4400 1 8000 2 1 600 

4400 5500 6600 8800 1 1 000 1 3200 1 7600 22000 26400 

2500 4500 5625 6750 9000 1 1 250 1 3500 1 8000 22500 27000 

5500 6875 8250 1 1 000 1 3750 1 6500 22000 27500 33000 

3000 5400 6750 8 1 00 1 0800 1 3500 1 6200 2 1 600 27000 32400 

6600 8250 9900 1 3200 1 6500 1 9800 26400 33000 39600 

3200 5760 7200 8640 1 1 520 1 4400 1 7280 23040 28800 34560 

7040 8800 1 0560 1 4080 1 7600 2 1 1 20 281 60 35200 42240 

4000 7200 9000 1 0800 1 4400 1 8000 2 1 600 28800 36000 43200 

8800 1 1 000 1 3200 1 7600 22000 26400 35200 44000 52800 '� 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Long 
Delay 
Time 
(Sec.) 

2 
2 

4 
4 

7 
7 

1 2  
1 2  

1 5  
1 5  

20 
20 

24 
24 

0.50 

3 : 1 2  
4:48 

6:24 
9:36 

1 1 :1 2  
1 6:48 

1 9: 1 2  
28:48 

24:00 
36:00 

32:00 
48:00 

38:24 
57:36 

EXAMPLE 
Table 14-3 

Min and Max Trip Times for Long Delay Band 

0 
0.60 0.70 0.80 

· ··""2:1� 1 :38 1 : 1 5  

a� · 2:27 1 :52 

3:1 6 2:30 
4:54 3:45 

0.85 

1 :06 
1 :40 

2:1 3 
3 : 1 9  

0.90 

0:59 
1 :29 

1 :59 
2:58 

0.95 

0:53 
1 :20 

1 :46 
2:40 

1 .00 

0:48 
1 :1 2  

1 :36 
2:24 

Current Level (Multiples of lnl 

2.00 2.50 3.00 

0:1 2 :07.6 :05.3 
0:1 8 : 1 1 .5 :08.0 

0:24 : 1 5.3 :1 0.6 
0:36 :23.0 :1 6.0 

4.oo(]j.oo 
' I 

:O?·� . :01 .92 
:04,5 :02.85 ,_..:'i·:�,� .. =:.:_._.:;:_ 
:Q$;1}." :03.80 

�.o :05.70 

5:43 4:22 3:53 
5:49 

3:27 
5:1 1 

3:06 2:48 0:42 :27.0 : 1 8.6 . :06.70 
· 8:3A 6:34 

·" "•···· & .•.•.•• 8 :1 0  

4:39 d : 1 2  1 :0.:40.0-28.0 ·•··•··•••···· .. ,. GJO.OO 
4:00 "f 1 :oo •• :26.5 T :1 s.o :o9.6o 6:00 ... 1 :30 :40.0 !,_ :22.5 : 1 4.40 ' 1 2.15 

1 3 :20 9:48 
20:00 1 4:42 

1 6 :40 1 2 : 1 5  
25:00 1 8:22 

22: 1 3  1 6 :20 
33:20 24:29 

26:40 1 9:36 
40:00 29:23 

6 1 5 5 32 4 �  4 26 
9 22 8 1 8 7 24 6 39 

7:30 6:39 5:56 5:19  
1 1 : 1 5  9:58 8:53 7:59 

9:22 8:1 8 7:24 6:39 
1 4:04 1 2:27 1 1 :07 9:58 

1 2:30 1 1 :04 9:53 8:52 
1 8:45 1 6:37 1 4:49 1 3:1 8 

1 5:00 1 3: 1 7  1 1 :51  1 0:38 
22:30 1 9 :56 1 7:47 1 5:57 

4:48 1 : 1 2  :46.0 :32.0 :1 8.0 :1 1 .50 
7 : 1 2  1 :48 1 :09 :40.0 :27.0 : 1 7.20 

6:00 1 :30 :57.5 :40.0 :22.5 :1 4.40 
9:00 2:1 5 1 :26 1 :00 :33.5 :21 .50 

8:00 2:00 1 :1 7  :53.0 :30.0 : 1 9.20 
1 2 :00 3:00 1 :55 1 :20 :45.0 :28.50 

9:36 2:24 1 :32 1 :04 :36.0 :23.00 
1 4:24 3:36 2 :1 8 1 :36 :54.0 :34.50 

6.00 7.00 

:01 .33 :00.97 
:02.00 :01 .46 

:02.65 :01 .95 
:04.00 :02.90 

:04.65 :03.40 
:07.00 :05 . 1 0  

:06.60 :04.85 
:1 0.00 :07.30 

:08.00 :05.80 
:1 2.00 :08.80 

:1 0.00 :07.30 
: 1 5.00 : 1 1 .00 

:1 3.30 :09.80 
:20.00 :1 4.60 

:1 6.00 :1 1 .70 
:24.00 :1 7.60 

Time Values Are Shown in Minutes:Seconds.Fractional Seconds 

8.00 9.00 10.00 1 1 .00 12.00 

:00.75 :00.59 :00.48 :00.39 :00.33 
:01 . 1 2  :00.88 :00.72 :00.59 :00.50 

:01 .50 :01 . 1 8  :00.96 :00.79 :00.66 
:02.25 :01 .77 :01 .44 :01 . 1 9  :01 .00 

:02.60 :02.05 :01 .68 :01 .38 :0 1 . 1 6  
:03.90 :03 . 1 0  :02.50 :02.05 :01 .75 

:03.75 :02.95 :02.40 :01 .98 :01 .66 
:05.60 :04.40 :03.60 :02.95 :02.50 

:04.50 :03.55 :02.85 :02.35 :02.00 
:06.70 :05.30 :04.30 :03.55 :03.00 

:05.60 :04.40 :03.60 :02.95 :02.50 
:08.40 :06.60 :05.40 :04.45 :03.75 

:07.50 :05.90 :04.80 :03.95 :03.30 
: 1 1 .20 :08.80 :07.20 :05.90 :05.00 

:09.00 :07. 1 0  :05.70 :04.75 :04.00 
:1 3.50 :1 0.60 :08.60 :07.1 0 :06.00 
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EXAMPLE 
Table 14-4 

Min and Max Trip Times for Short Delay and Instantaneous Band 

Short 
Delay 
Time 
(Sec.) 

0.1  
0 . 1  

0.2 
0.2 

0.3 
0.3 

0.4 
0.4 

0.5 
0.5 

0 . 1 . 
0.1  • 
0.3 . 
0.3 . 

G o .. s ·  o.s · 

G) Current Level (Multiples of In) 

2.0 2.5 3.0 4.0 5 .0 6.0 7.0 8.0.9.0 
0.07 0.04 0.04 •. 0 ,()4 0.04 0.04 0.04 '0;()4 '• 
0.20 0 .1 7 0. 1 7  a:rt 0. 1 7  0 . 1 7  0 . 1 7  �M7 

0.23 0 . 1 9  1 .40 lAG 1 .40 1 .40 1 .40 1 .40 
0.35 0.29 0.23 o.zs , 0.23 0.23 0.23 o.� 
0.33 0.28 0.20 o.oo. 0.20 0.20 0.20 o.!Q 
0.50 0.41 0.33 · o ,33 • 0.33 0.33 0.33 ti�$ 

0.38 0.32 0.25 t:Ut5 0.25 0.25 0.25 ();2$ 
0.57 0.48 0.38 o .® 0.38 0.38 0.38 '0';38 
0.57 0.38 0.38 o.sa 0.38 0.38 0.38 u.aa 
0.75 0.50 0.50 o:oo 0.50 0.50 0.50 0.50 
1 .23 0.78 0.54 (},$1 0.20 0 . 1 4  0 . 1 0  o:oa 
2.45 1 .57 1 .09 ();61 . 0.39 0.27 0.20 0.19 

3.20 2.05 1 .42 I:MJO 0.51 0.36 0.26 0.2() 
4.90 3. 1 4  2. 1 8  t;Ja3 0.78 0.54 0.40 Q,Sl) 

s.pa a.a.s . 2�7t>' " 1 .52 T o.97 T o.68 T o.so T o.3a
, 

9.92 . . 6.35 .4A1c 2.48 � 1 .59 1 1 .1 0.6. 0.81 -'. 0.62 , 

* Denotes 12t respons� -e -o -- -· 

0.04 
0. 1 7  

1 .40 
0.23 

0.20 
0.33 

0.25 
0.38 

0.38 
0.50 

0.07 
0 . 1 8  

0.20 
0.33 

0.38 
0.55 

Current Level (Multiples of In) 

10.0 1 1 .0 12.0 13.0+ 
0.04 0.04 0.04 0.04 
0. 1 7  0 . 1 7 0 . 1 7  0 . 1 7  

1 .40 1 .40 1 .40 1 .40 
0.23 0.23 0.23 0.23 

0.20 0.20 0.20 0.20 
0.33 0.33 0.33 0.33 

0.25 0.25 0.25 0.25 
0.38 0.38 0.38 0.38 

0.38 0.38 0.38 0 .38 
0.50 0.50 0.50 0.50 

0.06 0.06 0.05 0.05 
0 . 1 7  0. 1 7  0 . 1 7 0 . 1 7  

0.20 0.20 0.20 0.20 
0.33 0.33 0.33 0.33 

0.38 0.38 0.38 0.38 
0.51 0.50 0.50 0.50 

Instantaneous 
Time 
(Sec.) .---2._o __ 2_.5 __ 3_.

o __ 4_.o __ 5_.o __ 6._o __ 7--'.oGa.o .. · '·t�'�·o · 1Uf t.aJI �-�D+ 

Minimum 0.01 0 0.01 0 0.01 0 0.01 0 0.0 1 0  0.0 1 0  0.0 1 0  0.01 0 'f0.0 1 0  
Maximum 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046l,0.046 

0 0 1 0  0 0 1 0  0 0 1 0  0 0 1 0  
0 046 0 046 0 046 0 046 

Time Values Are Shown i n  Seconds.Fractional Seconds 0 
Notes: 

Trip times are shown exclusive of breaker clearing time 

Trip times may be slower than shown if current is near the pickup value 

Trip times may be faster for currents much greater than 1 2X 
Tri p  times for short delay shown with zone interlock restraining signal present 

"""'' 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Using Example Table 1 4-4, we can now determine the trip  un it response to various currents : 

Breaker Multiples Time Minimum 
Current of In Band Trip Time 

360 
0 .6  Normal No Trip And Down 

420 0 . 7  Long & 8 : 1 0 

600 1 .0 Long O 4 :00 

1 200 2 .0  Long & 1 :00 

1 800 3.0 Long e 0 :26.5 

2400 4.0 Short 4D 0 : 0 1 . 52 

3000 5.0 Short <D 0 :00.97 

3600 6 .0  Short & 0 :00.68 

4200 7 . 0  Short 0 0 :00.5 

4800 8.0 lnstantO 0 :00 .01  

5400 9 . 0  
I nstant$ 0 :00.01  And Up And Up 

Time Values Are Shown in Minutes:Seconds.Fractional Seconds 

1 4-4. Curve Plotting Aids (LSI) 

Maximum Alternate Minimum Maximum 
Trip Time Time Band Trip Time Trip Time 

No Trip None 

1 2 : 1 5  None 

6 :00 None 

1 :30 None 

0 :40 None 

0 :02.48 Long G 0 : 1 5 0 :22.5 

0 :01 .59 None 

0:01 . 1 0  None 

0 :00.81  None 

0 . 046 ShortG 0:00.38 0:00.62 

0 .046 None 

The t ime-current curves shown in F igures 3-2 and 3-3 accurate ly describe the response of the 
Dig itr ip RMS Retrofit Kit tr ip system to al l relevant levels of current and trip un it protection function 
switch settings, but they are sometimes d iff icult to interpret for specific combinations of rat ing 
plugs and switch sett ings.  The purpose of th is section is to provide an easy method for plott ing the 
the tr ip system response on your own graphs rather than transfer i nformation from the F igures. 

The method we fol low is based on the fol lowing observations :  

The Pickup values of  current (M in  and Max) are vertical l i nes on  the Time-current plot. 

The Trip t imes (M in  and Max) for I nstantaneous and Short Delay (Flat) are horizontal l i nes on the 
Time-current plot. These l ines do bend upward for currents close to the pickup value (see 
Fig 3-2, 3-3) , so some "radius ing" wi l l  be appropriate in these regions. 
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G RAPH PAPER :  The log- log paper you use should have 6 decades of time on the vertical axis 
(from .0 1  seconds to 1 0 ,000 seconds) and 4 decades of current on the horizontal axis (from 1 0  
amps to 1 00 KA) .  I f  your paper is l im ited to 5 decades of t ime, e l im inate the decade above 1 ,000 
seconds. This wi l l  only pose plotting d ifficult ies for h igher values of Long Delay Time in combina­
t ion with lower values of Long Delay Pickup, but that area of the plot can exist above the 1 ,000 
second region with l ittle loss of i nformation .  

Step 1 :  Label the T ime (vertical) scale and the Current (horizontal) scale .  

Step 2:  Draw in  CONSTRUCTION l i nes ( l ightly) for the various sections o f  the curve.  

CONSTRUCTION L INES :  

Long Delay Pickup Current (LDPU ) :  Use Table 1 4- 1  with your rating plug rating ( I n ) and  Long 
Delay P ickup Setting to f ind the M in  and Max current values. Draw two vertical l ines from 1 00 sec 
to 5000 sec at these current values. 

Short Delay P ickup Current (SDPU)  (skip this step i f  Short Delay not suppl ied) : Use Table 1 4-2 
with your rating plug rating ( In) and Short Delay Pickup Setting to find the M i n  and Max current 
values. Draw two vertical l i nes from 0 . 1 sec to 500 sec at these current values. 

I nstantaneous Pickup Current ( INSTPU) (skip this step if I nstantaneous not suppl ied) : Use Table 
1 4-2 with your  rat ing plug rating ( In) and I nstantaneous Pickup Sett ing to find the M in  and Max � 
current values. Draw two vertical l i nes from .0 1  sec to 500 sec at these current values. 

Long Delay Time (LOT) (Max) : Th is is a s loped l ine ,  drawn between an upper left poi nt and lower 
right point :  

Upper Left point :  Current = 1 x Rating Plug rat ing ( I n) (Amps) 
Time = Value from Table 1 4-5 

Lower Right point :  Current = 1 0  x Rating Plug rat ing ( I n) (Amps) 
Time = Value from table 1 4-5 

I f  the s loped l ine does not i ntersect the Long Delay pickup (Max) l ine ,  extend the sloped 
l ine unti l  it does. 

Table 14-5 
Long Delay Time Values 

Description 

Long Delay 
(Seconds) 

Time Settings 2 4 7 1 0  1 2  1 6  20 24 

Maximum Upper Left Point 72.00 1 44.00 252.00 360.00 432.00 576.00 720.00 864.00 
Maximum Lower Right Point 0 .72 1 .44 2.52 3 .60 4.32 5.76 7.2 8.64 

Min imum Upper Left Point 48.00 96.00 1 68.00 240.00 288.00 384.00 480.00 576.00 
Minimum Lower Right Point 0.48 0 .96 1 .68 2.40 2.88 3.84 4.80 5.76 
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Long Delay Time (LOT) (M in ) :  This is a sloped l i ne, drawn between an upper left point and a 
lower r ight point: 

Upper Left poi nt :  Current = 1 x Rating Plug rating ( I n) (Amps) 
Time = Value from Table 1 4-5 

Lower Right point :  Current = 1 0 x Rat ing Plug rat ing ( I n) (Amps) 
Time = Value from Table 1 4-5 

If the sloped l i ne does not i ntersect the Long Delay pickup (M in )  
l ine ,  extend the s loped l ine unt i l  it does. 

Short Delay Time (SOT) (Max) (F lat) (Skip this step i f  Short Delay not suppl ied) : This is a 
horizontal l i ne, drawn between 2 x I n (Amps) and 1 0  x I n (Amps) with the Time = Value from 
Table 1 4-6. 

Short Delay Time (SOT) (M in )  (Flat) (Skip this step if Short Delay not suppl ied) : This is a 
horizontal l ine ,  drawn between 2 x I n (Amps) and 1 0  x In (Amps) with the Time = Value from 
Table 1 4-6. 

Short Delay Time (SOT) (Max) ( 1 2t) (Skip this step if Short Delay not suppl ied) : This is a sloped 
l i ne chang i ng to a horizontal l i ne near 8 x l n . This sloped port ion is drawn between an upper left 
and lower r ight point :  

Upper Left poi nt :  Current = 2 x Rating Plug rat ing ( I n) (Amps) 
Time = Value from Table 1 4-7 

Lower Right poi nt :  Current = 1 0  x Rating Plug rat ing ( I n) (Amps) 
Time = Value from Table 1 4-7 

The horizontal portion is drawn between 7 x In (Amps) and 1 0  x I n (Amps) with the 
Time = Value from Table 1 4-7. 

Table 14-6 
Short Delay Time Values (Flat) 

Description 

Short Delay 
(Seconds) 

Time Settings 0.1 0.2 0.3 

Maximum Horizontal Line I 0 . 1 7  0 .23 0.33 

Min imum Horizontal Line 0 .04 0 . 1 4  0 .20 

0.4 

0.38 

0.25 

0.5 

0.50 I 0.38
. 
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Table 14-7 
Short Delay Time Values (Ft) 

Description 

(Seconds) 
Short Delay 

Time Settings . 1 * .3* .5* 

Maximum Upper Left Point 
Maximum Lower Right Point 

Maximum Horizontal Line 

Minimum Upper Left Point 
Min imum Lower Right Point 

Min imum Horizontal Line 

2.450 
0.098 
0. 1 70 

1 .240 
0.049 
0.040 

4.900 9.900 
0. 1 96 0.396 
0 .330 0.500 

3 .200 6. 1 00 
0 . 1 28 0.244 
0.200 0.380 

Short Delay Time (SOT) (M in) ( 1 2t) (Skip this step if Short Delay not suppl ied ) :  This is a sloped 
l ine changing to a horizontal l ine near 8 x ln . The sloped portion is drawn between an upper left 
and lower r ight point :  

Upper Left point: Current = 2 x Rating Plug rating ( I n) (Amps) 
Time = Value from Table 1 4-7 

Lower R ight point :  Current = 1 0  x Rating Plug rating ( I n) (Amps) 
Time = Value from Table 1 4-7 

The horizontal portion is drawn between 7 x I n (Amps) and 1 0  x I n (Amps) with the 
Time = Value from Table 1 4-7 .  

I nstantaneous Time ( I NSTT) (Max) (Skip th is  step if I nstantaneous not supplied) : Th is is  a 
horizontal l i ne drawn between 2 x I n (Amps) and 1 0  x I n (Amps) with the Time = .046 sec. 

I nstantaneous Time ( I NSTT) (Min)  (Skip this step if Instantaneous not suppl ied ) :  This is a 
horizontal l i ne drawn between 2 x In (Amps) and 1 0  x In (Amps) with the Time = .01  sec. 

Step 3: Darken the F I NAL l i nes by tracing over segments of the construction l i nes. 

Fi rst darken the Min response curve : 

Start at the top of the Long Delay Pickup (Min )  l ine and trace down to the intersection with 
the Long Delay Time (Min)  l i ne. 

Continue the trace along the Long Delay Time (M in )  l ine to the i ntersection with the next 
vertical pickup l ine .  

For a Ll trip un it, it is the Instantaneous Pickup (M in ) .  
For a LS trip unit ,  i t  i s  the Short Delay P ickup (M in ) .  
For a LS I  tr ip un it , i t  is the Short Delay Pickup (M in ) .  
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers 

Continue the trace down the pickup l ine to the intersection with the next t ime l ine. 

For a Ll tr ip unit, it is the I nstantaneous Time (M in ) . t  
For a LS trip u nit, i t  is the Short Delay T ime (M in ) .t 
For a LSI trip unit, it is the Short Delay Time ( Min) . t  

Continue the trace along the t ime l ine to the intersection with the next vertical pickup l ine .  

For a Ll trip un it ,  there is no next pickup, so continue the instantaneous t ime l ine to 
the maximum available fault current (determined by your power system study) .  

For a LS trip unit with a Flat t ime selectiont, there is no next pickup, so continue the 
short delay t ime l ine to the maximum avai lable fau lt current (determined by your 
power system study) . 

t Remember to radius these intersections. 

For a LS tr ip unit with a 12t t ime selection , there is no next pickup, so continue down 
the slope to the intersection with the flat portion of the short delay time l inet, then 
continue to the maximum avai lable fault current (determined by your power 
system study) .  

For a LSI  trip un i t  with a Flat t ime selection\ the next vertical pickup l ine is the 
I nstantaneous Piclup (Min ) . 

For a LSI trip un it with a l2t t ime selection , continue down the slope to the intersec­
tion with the flat portion of the short delay t ime l inet , then continue the intersection 
with the l ntantaneous Pickup (M in ) .  

(LS I  trip un its only) Continue the trace down the Instantaneous Pickup l i ne  to the intersec­
t ion with the Instantaneous Time l i net, then continue along the time l ine to the maximum 
avai lable fault current (determined by your power system study) .  

Now darken the Max response curve : 

Start at the top of the Long Delay Pickup ( Max) l ine and trace down to the intersection with 
the Long Delay Time ( Max) l ine.  

Continue the trace along the Long Delay Time (Max) l ine to the intersection with the next 
vertical pickup l ine.  

For a Ll tr ip unit, i t  is the I nstantaneous Pickup ( Max) .t 
For a LS trip u nit, it is the Short Delay Pickup (Max).t 
For a LS I trip un it ,  it is the Short Delay Pickup ( Max) . t  

t Remember to radius these intersections. 
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Continue the trace down the pickup l ine to the intersection with the next t ime l ine .  

For a L l trip u nit, it is the Instantaneous Time (Max) . t  
For a LS trip unit ,  it is the Short Delay Time (Max) . t  
For a LS I  trip un it, i t  is the  Short Delay Time (Max) .t 

Continue the trace along the t ime l ine to the intersection with the next vertical pickup l i ne. 

For a L l  tr ip unit ,  there is no next pickup, so continue the instantaneous t ime l ine to 
the maximum avai lable fault current (determined by your  power system study) . 

For a LS trip un it with a Flat t ime selectiont, there is no next pickup, so continue the 
short delay t ime l ine to the max imum avai lable fault current (determined by your  
power system study) . 

For a LS trip with a 12t t ime selection ,  there is no next pickup, so continue down the 
slope to the i ntersection with the flat portion of the short delay t ime l inet, then contin­
ue to the max imum avai lable fau lt current (determined by your  power system study) . 

For a LSI trip un it with a Flat t ime selectiont, the next vertical pickup l ine is the 
I nstantaneous Pickup (Max) .  

For a LS I trip un it with a 12t t ime selection ,  continue down the slope to  the  i ntersec­
tion with the flat portion of the short delay t ime l inet , then continue to the i ntersection 
with the Instantaneous Pickup (Max) .  

(LS I  trip un its only) Continue the trace down the Instantaneous Pickup l ine to the i ntersec­
tion with the I nstantaneous Time l i net, then continue along the t ime l ine to the max imum 
avai lable fau lt current (determined by your  power system study) . 

t Remember to radius these i ntersections. 

Step 4: Erase excess lengths of construction l i nes to clean up the curves. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse wishes to thank you for purchasing the Digitrip 
Retrofit System. Digitrip Retrofit Kits are designed and manufac­
tured in America with pride. All the components are engineered to 
fit the existing Circuit Breaker with little or no modifications to the 

existing Breaker. However due to the wide variety and vintage of 

Breakers in use today, an occasional problem may arise. Please 

contact us with any questions, comments or concerns. 

Cutler-Hammer 

Specialty Products & Services Dept. 

Sales & Distribution Division 

Five Parkway Center 

Pittsburgh, PA 15220 

Phone: 1 -800-WES-KITS 

(41 2) 937-6727 
WIN: 227-6727 

FAX: (41 2) 937-6441 
WI N:  227-6441 
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