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Section 1 

SECTION 1:  INTRODUCTION 

1-1 PRELIMINARY COMMENTS AND 
SAFETY PRECAUTIONS 

T h i s  tec h n ica l  docum ent is i ntended to 
cover m ost aspects assoc i ated with the 
instal lation, application , oper ation and main­
t e n a n c e  of t h e  West i n g h ou s e  D i g i tr i p 
M edium Voltage (MV} Tr ip U nit. This docu­
m ent is provided as a gu ide for author ized 
and qual ified personnel only in the selection 
and appl icat ion of D ig itr i p  MV Tr ip  U n its . 
P lease r efer to the specific WA RNING and 
CA UTION in Section 1 - 1.2 before  proceed­
ing.  If further information is required by the 
purchaser regarding a particular instal lation ,  
a p p l i c at i o n  or m a i n t e n a n c e  act iv i ty,  a 
West inghouse Electr ic C or por at ion r epr e­
sentative should be contacted. 

1-1.1 WARRANTY AND LIABILITY 
INFORMATION 

N O  WA R RA NT I E S ,  E XP R E S S E D  O R  
IMP L IED ,  I NC LU D ING WA RRA NTIES OF 
FITN ESS FOR A PA RTIC U LA R  P U RP OSE 
OF M E RC HA NTA B I L I TY ,  OR WA R­
RA NTIES A RI S I N G  FROM C OU RSE OF 
D EA L I N G  O R  U SA G E  OF TRA D E ,A RE 
MA DE RE GA RDING THE INFORMATION, 
R EC OMM E N DATI O N S  A N D  D E SC R IP ­
TIONS C ONTA IN E D  HEREIN .  I n  no event 
wi l l  Westinghouse be r esponsible to the pur ­
chaser or user in contr act, in  tort( including 
neg l igence) , str ict l iab i l ity or otherwise for 
any spec ia l ,  i nd ir ect, inc idental or conse­
quential dam age or loss whatsoever , includ­
ing but not l im ited to damage or loss of use 
of equipm ent, plant or power system , cost ?f 
capital , loss of power ,  additional expenses 1 n  
the use of existing power faci l ities, or claims 
against the pur chaser or user by its cus­
tomers  r esulting fr om the use of the informa­
tion and descr iptions contained herein .  

I .B. 33-740-1 A  

1-1.2 SAFETY PRECAUTIONS 

A ll safety codes, safety standards and/or 
regulations m ust be str ictly observed in  the 
installation,  operation and maintenance of 
this device. 

WARNING 

T H E  WA R N I N G S  A N D  CA U T I O N S  
INC LUDED A S  PA RT OF THE P ROC EDU­
RA L STEP S IN T H I S  DOC UM E NT A RE 
FOR P E RSON N E L  SA FETY A N D  P RO­
TECTION OF EQU IPM ENT F ROM DAM ­
A G E .  A N  E XAMP L E  O F  A TYP ICA L 
WA R N I N G  LA BEL H EA D I N G  I S  SHOWN 
A BOV E  TO FAM I L IA R IZE P E RSON N E L  
WITH THE STY LE O F  P RE S ENTATION. 
THIS WILL HELP TO INSURE THAT P ER­
SON N E L  A R E A LE RT TO WA R N I N G S ,  
W H IC H  MAY APP EA R T H RO U G H O U T  
THE DOC UM E NT. I N  A D D I T I O N ,  CA U­
T I O N S  A R E A LL UPP E R  CA S E  A N D  
BOLDFAC E. 

CAUTION 
COMP LETELY REA D  A N D  U NDERSTA N D  
T H E  MATE R IA L  P R E S E N T E D  I N  T H I S  
DOC UM E N T  B E FO R E  ATTEMP T I N G  
INSTA LLATION,OP ERATION OR APP LICA­
TION OF THE E QU IPME NT. IN  A DDITION , 
ONLY QUALIFIED P ERSONS SHOULD BE 
P ERM ITTED TO P ERFORM A NY WORK 
A SSOC IATE D  WITH TH E EQU IPM E N T. 
A NY WIRING INSTRUCTIONS P RESENT­
ED I N  THIS DOC UM ENT M U ST BE FOL­
LOWED P REC ISELY. FA ILURE TO DO SO 
C O U LD CA U S E  P E RMA N E NT E Q U IP­
M ENT DAMAGE. 
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Section 1 

Figure 1-1 Digitrip MV Trip Unit (Front View) 

Figure 1-2 Digitrip MV Trip Unit With Installed /NCOM PONt Module (Rear View). 

2 

1 .8. 33-740-1 A  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Digitrip MV Trip U nit 

Section 1 

1 -2 GENERAL INFORMATION 

The D ig itr ip MV Tr ip U nit is a panel mounted 
mu lt i-function , m icr o-processor based over­
current tr ip unit ,  designed for both A NSI  and 
I EC appl icat ions (Figure 1 - 1  ) .  I t  is a self­
contained device which operates from either 
AC or DC contro l  power , and provides tr ue 
RM S sensing of each phase and gr ound 
curr ent . On ly one tr ip  un it is  r equ ir ed per 
three- phase circu it .  Curr ent monitor ing and 
operator selectable protective functions ar e 
integral to each device. 

CAUTION 
THE LOSS OF CONTROL VOLTAGE WILL 
CA U S E  THE D IG ITRIP MV TO BE I N OP­
E RATIV E .  I F  A C  CONTROL V OLTA GE IS  
U S E D ,  A N  APP ROP R IATE R E L IA BL E  
P OWER SOU RCE/SCHEM E  SHOU LD BE 
SELECTED (P OSSIBLY A UP S SY STEM )  
TO SUPP LY P OWER TO THE TRIP U N IT. 

Figure 1-3 A Digitrip MV Trip Unit [RHS]Installed on 
a Metal Assembly Panel. 

I .B. 33-740-1 A  

Two styles ar e available,  both offer ing the 
same features and functions, except for the 
comm u n i cat i o n  c ap ab i l i ty. O n e  sty l e  
inc ludes a bu i lt- in  I NCOM comm unication 
capabi l ity compatible with the Westinghouse 
IMPACC system . The other style pr ovides 
for a futur e  add- on communication cap abi l ity 
via a field installed comm unication m odule, 
such as an I NCOM P ON I  modu le or a RS-
232 module (Figure 1-2). 

The D igitr ip MV Tr ip Un it provides protection 
for most types of medium voltage electr ical 
power distr ibution systems. It was designed 
for use with Westinghouse Type V CP-W vac­
uum circuit breakers, as well as other m anu­
facturer s' medium and h igh  voltage c ir cu it 
br eakers (Figure 1-3). Digitr ip  MV Tr ip U nits 
are compatible for use with all circu it break­
er s ut i l iz i ng  a sh u nt tr i p  co i l .  Pr otect ion  
curves ar e sim ilar to  those on low voltage 
power circu it breaker tr ip units, and provide 
c lose coor d inat ion with both downstr eam 
and upstream devices. One Digitr ip MV Tr ip 
U n it r ep laces the norm a l  comp lem ent of 
three or four conventional e lectr om agnetic 
overcurrent relays, an ammeter , a dem and 
ammeter , an ammeter switch , and ,  in some 
situations, a lockout relay switch (device 86). 
1 -3 FUNCTIONS/FEATURES/OPTIONS 

The pr imary function of the Digitr ip MV Tr ip 
Unit is circu it protection . This is achieved by 
analyz ing  the secondar y  c urr ent  s igna ls 
received from the switchgear current tr ans­
formers.  When pre-determ ined current lev­
e ls and t ime  delay sett ings ar e exceeded, 
the closing of tr ip contact(s) is used to in iti­
ate breaker tr ipping. 

The D ig itr ip MV Tr ip U nit oper ates from the 
5 amp er e secondar y  o utput  of standar d  
switchgear current transformers. It is oper a­
tor configur ed to fit specific d istr ibution sys­
tem r equ ir ements. The curr ent tr ansformer 
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Digitrip MV Tri p  Unit 

Section 1 

Figure 1-4 Digitrip MV Trip Unit With DIP Switches 
Shown in Upper Left (Rear View). 

r at io  i nform ation  is  pr ogr amm ed i nto the 
Digitr ip MV Tr ip Un it via D IP switch settings 
(Table 5. 1) m ade at the back of the tr ip unit 
(Figure 1-4). 

Protective functions are configured by using 
the m em br ane pushbuttons located on the 
facep late of the  tr i p  u n it .  For safety and 
secur ity r easons ,  pr ogr amm ing  can on ly 
take place when the circuit breaker is open. 
Add it ional ly, long  de lay pr otect ion for the 
phase e lem ent cannot be d isabled . This 
insures that a l l  phase protection cannot be 
d isab led .  The tr ip  u n it also autom at ical ly 
exits the program mode, if ther e  is no pro­
gr amm i n g  ac t i v i ty  for 2- 1 /2 m i n utes .  
Progr amm ing and test mode secur ity i s  pro­
vided by a sealable, h inged access cover on 
the fr ont of the tr ip unit. Direct r eading dis­
plays indicate the value currently being con­
s ider ed, wh i le  m ulti-color ed LEOs indicate 
operational conditions and specific functions 
(Figure 1-1). 

I n  addition to perform ing a continuous self­
testing of inter nal circuitry as a par t  of nor-

4 
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m al oper at ion, a l l  D i g itr ip MV Tr i p  U n its 
include a front accessible, integral f ield test­
ing capabi l ity. I n  the i ntegr al test m ode, a 
test current simulates an over load or short 
c ir cu it condit ion , to check that a l l  tr i pp ing 
featur es are function ing proper ly. The test 
function is user selectable to tr ip or not tr ip 
the br eaker .  Refer to P ar agr aph 2- 1 .5 for 
additional information . 

The Digitr ip MV Tr ip Unit provides five pro­
tective functions for both phase and ground 
pr otection. The ground elem ent is capable 
of a r esidual, an exter nal source ground or a 
zero sequence connection . If ground protec­
tion is not desired,  the ground element does 
not have to be connected. 

The five protective functions are: 

• Long Delay Setting 
• Long Delay Time 
• Short Delay Setting 
• Short Delay Time 
• Instantaneous Setting 

Each of the pr otective functions ar e inde­
pendently programmed for var ious com bina­
tions to fit specific system r equir ements. For 
pr otective funct ions not r eq u ir ed, the tr ip 
unit wi l l  al low all of the protective functions 
on ground and all but the long delay function 
on phase to be d isabled. When the Digitr ip 
MV Tr ip  U nit does not uti l ize an i nstanta­
neous tr ip function , a tr ue m aking curr ent 
r elease (d iscr im inator ) is ava i lab le. I f  not 
desired ,  the d iscr im inator can be d isabled . 

Digitr ip  MV Tr ip Un its pr ovide circu it break­
er s w i th  gr eater s e lect ive coor d i n at i o n  
potential, b y  perm itt ing cur ve shaping not 
pr evi o us ly  ava i l ab l e  i n  m e d i um vo l tage 
appl ications. For example, the slope of  the 
long t ime  pr otection curve is selectable to 
coor d i nate with exist i ng  e lectr om agnet ic  
overcurr ent r elays and power fuses. Four 
selectable slopes are available (Figure 1-5): 
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Digitrip MV Trip Unit 

Section 1 

• It 
• 12 t 
• 14t 
• Flat 

A pictorial representation of a characteristic 
curve shape is p rovided on the face of the 
trip un it for reference pu rposes (Figure 1 - 1  ). 

Al l  Digitrip MV Trip Un its have zone selec­
tive interlocking capabi l it ies for phase and 
g round fault protection. Zone selective inter­
locking is a means by wh ich two or  more 
coordinated trip devices can communicate to 
alter their pre-set tripping modes to provide 
a faster response for certain upstream fault 
conditions. The trip unit is shipped with the 
zone selective interlocking feature disabled 
by the use of the two jumpers on the rear 
mounted terminal strip TB 1 (Figure 1-6). 

Digitr ip MV Trip Un it operating parameters 
and t roub leshoot i ng  i nfo rmat ion are d is­
p layed on the front of the trip un it, via the 
two display windows. This is considered "ON 
DEVICE" information. In  addition, all tr ip unit 
information can be transmitted to a remote 
location via an optional bui lt-in  communica­
t i o n  system o r  ex terna l  com m u n icat ion  
means. Th is type of  information is  referred 
to as "COMM U N ICATED I N FORMATION."  
I n  addition to  being able to provide a circuit 
breaker "OPEN" or "CLOSED" status to the 
remote location, the Digitrip MV trip unit dis­
p lays and remotely transmits parameters , 
such as: 

• Ind ividual phase currents 
• G round current 
• Max imum current for each phase and 

ground since last reset (Amp. Demand) 
• Magnitude and phase of current causing 

trip 
• Cause of trip 
• Current transformer  ratio 
• Ex isting setpoint settings 

I.B. 33-740-1 A  

CURRENT----------� 

Figure 1-5 Representative Curve Showing Four 
Selectable Slopes Available With Digitrip MV. 

Figure 1-6 Installed Jumpers in Place on Terminal 
Block TB-1 Disabling the Zone interlocking Feature. 
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Section 1 

The r emote com m u n icat ions capab i l ity is 
m ad e  poss i b l e  by  t h e  o p t i o n a l  
West i n g h ou s e  d e v e l o p e d  I n tegr ated 
C om m u n i c at i o n s  ( I N C O M )  C h i p  a n d  
Pr otoco l .  The pr otocol per m its a r emote 
master computer to perform :  

( 1 )  I nterrogation o f  tr ip un it data 
(2) Implementation of c ircu it breaker 

"Close" and"Tr ip" commands 
(3) " Reset" of the tr ip un it after a 

tr ip 

Rel iab le two-way communications can be 
provided over a twisted pair communications 
networ k. The D igitr i p  MV Tr ip Unit supplied 
with a bu i lt- in  communications capabi l ity is 
compatible with the Westinghouse I MPACC 
system.  U n its s u pp l ied  without a b u i lt - in  
com m u n icat ions capab i l ity can have th is  
capabi l ity added later .  Field instal led PONI 
(Product Oper ated Network  Interface) mod­
u les provide this capabi l ity and are available 
in several versions. The three versions are 
the INCOM P ON I, RS-232 PONI  and PONI  
Modem. 

6 
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Section 2 

SECTION 2:  FUNCTIONAL DESCRIPTION 

2-1 PROTECTION, TESTI NG  A N D  COM­
MUNICATION CAPABILITIES 

2-1 .1 RMS SENSING 

Digit rip MV Trip Units are AC current sens­
i n g  dev ices e m p l oy i n g  m ic ro -p rocessor 
based technology to provide true RMS sens­
ing for p roper correlation with the thermal 
characte r ist ics of conductors and equ ip­
ment. The root mean square (rms) value is 
determined by a microprocessor calculation 
of d iscrete sampled po ints of the cu rrent 
waveform. This root mean square value is 
used for the protection response and meter­
ing displays of the trip un it .  

2-1 .2 PICKU P SETTING 

A Dig it rip MV Trip Un it p ickup setting is a 
d iscrete, preselected value of current used 
to i n i t iate a t r ipp i ng  act ion .  Whethe r  the 
act ion  is  immed iate o r  de layed depends 
upon what protective function ( long, short or 
i nstantaneous)  i s  being cons idered . The 
pickup value is a multiple of ( I n) , where ( In) is 
the current transformer rating. 

EXAMPLE: CT Rating = In  =1 200A. 
Pickup Setting= 0.95 
Pickup (amps) = ( 1 200) (0.95) 

= 1 1 40A. 

2-1 .3 TIME SETTING 

A Digitrip MV Trip Unit t ime setting is a pres­
elected t ime delay in it iated when a pickup 
point on the long or  short curve is exceeded . 
If the current value drops below the pickup 
value, the t iming function resets. No memory 
is p rovided . I f  the cu rrent value does not 
d rop  be low p icku p ,  the  amount of de lay 
before tr ipping occurs is a function of the 
current magnitude and the time setting. The 
delay can be determined from the appropri­
ate time-current curves. 

1.8. 33-740-1 A  

2-1 .4 PROTECTION CU RVE 
SETTINGS 

S lope Se lect ion : Extens ive f lexi b i l ity on  
Long Delay (phase and ground) curve shap­
ing is possible with the fou r  available slope 
settings. The selection is determined by the 
type of slope that best fits the coordination 
req u i rements (Figure 1 -5 and Tables 2. 1 
and 2.2). The same slope settings apply 
to both phase and ground protection . 

Table 2.1 Slope Selection 

Selection Result 

IT Setting " Moderately Inverse" Type Curve 

FT Setting " Inverse" Type Curve 

I4T Setting " Extremely Inverse" Type Curve 

Flat Setting " Definite" Or "Fixed Time" Curve 

Ph ase Long D e l ay P i c k up Sett i ng : The 
avai lab le pickup sett ings, shown i n  T able 
2.2, range from 0.2 to 2.2 times ( In)· 

Phase Long Delay Time Setting :  T he avai l­
able t ime settings, also shown in Table 2.2, 
vary depending on the type of slope select­
ed . These settings represent trip un it operat­
ing times at a current value equal to 3 times 
( In} .  

P h ase S h o rt De lay P ickup Sett i ng: The 
avai lable pickup sett ings,  shown in  Table 
2 .2 ,  range from 1 to 1 1  times ( In) or  NONE. 
I f  NONE is selected, the short delay protec­
tive function is disabled. 

Phase Short Delay Time Setting : The avail­
ab le  t i m e  sett i n g s ,  shown i n  Ta ble 2. 2, 
range from 0.05 to 1 .5 seconds at currents 
equal to or above the short delay pickup set­
ting selected. If NONE was selected for the 
Phase Short Delay P ickup Sett ing, the trip 
unit wil l bypass requesting the time sett ing. 
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Section 2 

Phase Instantaneous Setting : The avai lable 
pickup sett ings, shown in Table 2.2, range 
from 1 to 25 times ( In) or  NONE.  If NONE is 
selected, the instantaneous protective func­
tion is disabled and a choice of whether to 
turn the d iscriminator option on (DON) or off 
(DOFF) is offered .  The d iscrim inator is a 
true making current release . When the c i r­
cu it b reaker closes, the discrim inator func­
tion, if selected to be on , is functional in an 
instantaneous trip mode for 1 0 cycles after 
the b reake r c loses.  The b reaker wi l l  t r ip  
instantaneously v ia the d iscrim inator, i f  the 
fau lt current is above 1 1  times ( In) . After the 
1 0 cycle period has passed , the discrimina­
tor wi l l  no longer be functional. It becomes 
fu nct iona l  agai n o n ly when the b reaker  
opens and then is  reclosed . 

G ro u n d  F a u l t  S ett i ng s: After  the  phase 
instantaneous sett ing  is estab l ished ,  the 
g round long delay pickup, ground long delay 
t i m e ,  g ro u n d  sh o rt de lay p icku p ,  g round  
short delay t ime and g round instantaneous 
settings are selected . The available settings 
are shown in Table 2.3. Note that the same 
c u rve s l o p e  p rev ious ly  se lected fo r the  
phase long delay slope a lso applies to the 
ground long delay slope. 

Programming the g round settings is done in 
the same manner  as the phase sett ings ,  
ex cept there is no d iscriminator option for 
g round instantaneous, and there is a NONE 
selection for the long delay pickup setting. 

H igh  Load Setting: The avai lable high load 
time-out settings are shown in Table 2.4. At 
a c u rrent  85% o r  above the l o n g  de lay 
phase setting value,  the high load function 
wil l  begin t iming to the time setting selected 
and the High Load LE D wil l  bl ink. If the cur­
rent d rops below the 85% value ,  the h igh 
load t imer  w i l l  reset , and on ly start again 
when the 85% value is again reached. When 
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the h i gh  load t i m e r  t imes o ut ,  t he  " H i g h  
Load" LED o n  the front of the trip un it comes 
on steady and an alarm signal is sent over 
the commun ication network. 

System Freq uency Selection: The last set­
t i ng  to be  p rog rammed v ia  the  p ro g ram 
panel i s  the system frequency. E ither 60Hz 
or 50Hz may be selected (Table 2.4). 

Default Sett ings :  I n  t he  u n l ike ly event of 
missing or  invalid sett ings, the Operational 
LED wil l  bl ink Red instead of G reen and the 
trip un it wi l l  default to the fol lowing protec­
tion settings: 

• SLOPE= I2T 

• PHASE LONG DELAY PICKUP = 2.2 (In) 

• PHASE LONG DELAY TIME = 40 seconds 

• PHASE SHORT DELAY PICKUP = 1 1  (In) 

• PHASE SHORT DELAY TIME = 1 .5 seconds 

• PHASE INSTANTANEOUS= 25 (In) 

• DISCRIMINATOR = OFF 

• GROUND LONG DELAY PICKUP= 2.0 (In) 

• GROUND LONG DELAY TIME= 40 seconds 

• GROUND SHORT DELAY PICKUP= 1 1  (In) 

• GROUND SHORT DELAY TIME = 1 .5 seconds 

• G ROUND INSTANTANEOUS= 11 (In) 

• PHASE HIGH LOAD TIME= 5 minutes 

• FREQUENCY= 60 Hz 

2-1 .5 INTEGRAL TESTING 

Digitrip MV Trip Units have a front accessi­
ble, integral field testing capabi l ity. This fea­
ture introduces a selected level of internal 
test current to simu late an overload or short 
c i rcuit .  It checks proper function ing of the 
trip un it and verifies that curve settings have 
been set-up correctly. The integral test func­
tion provides selectable "Trip" and "No Trip" 
test settings for both phase and g round 
testing. Refer to Table 2.4 for available test 
settings. The "P" used in  Table 2.4 refers to 
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Table 2.2 Characteristic For Phase Element. 

TYPE SETTING AVAILABLE SETTINGS 

LONG DELAY SLOPE (Phase slope IT, n, I4T, FLAT 
and ground slope are identical . )  

LONG DELAY 0.20, 0.25, 0.30, 0.35, 0.40, 
0.50, 0.55, 0.60, 0.65, 0.70 
0.75, 0.80, 0.85, 0.90, 0.95, 
1 .00, 1 . 1 0, 1 .20, 1 .30, 1.40, 
1 .50, 1 .60, 1 .70, 1.80, 1.90, 
2.00, 2.1 0, 2.20 

LONG DELAY TIME @3xln (Seconds) 

For Flat Slope Setting 0.20, 0.25, 0.30, 0.35, 0.40, 
0.45, 0.50, 0.55, 0.60, 0.65, 
0.70, 0.75, 0.80, 0.85, 0.90, 
0.95, 1.00, 1.25, 1 .50, 1 .75, 
2.00 

For IT, 12T, 14T Curves CD 0.20, 0.25, 0.30, 0.35, 0.40, 

0.45, 0.50, 0.55, 0.60, 0.65, 
0.70, 0.75, 0.80, 0.85, 0.90, 
0.95, 1 .00, 1.25, 1 .50, 1 .75, 
2.00, 2.25, 2.50, 2.75, 3.0, 3.5, 
4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 

7.5, 8.0, 8.5, 9.0, 1 0.0, 1 2. 5  
1 5.0, 1 7.5,  20.0, 22.5, 25.0, 
27.5 30.0 35.0 40.0 

SHORT DELAY 1.00, 1 .25, 1 .50, 1 .  75, 2.0 
2.25, 2.5, 2.75, 3.0, 3.5, 4.0, 
4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 
8.0, 8.5, 9.0, 9.5, 1 0.0, 1 1 .0 
NONE 

SHORT DELAY TIME 0.05, 0.1 0, 0. 1 5, 0.20, 0.25, 
( In Seconds) 0.30, 0.35, 0.40, 0.45, 0.50, 

0.55, 0.60, 0.65, 0.70, 0.75, 
0.80, 0.85, 0.90, 0.95, 1 .00, 
1 .25 1 .50 

INSTANTANEOUS 1 .0, 1 .25, 1.50, 1 .75, 2.0, 2.25, 
2.50, 2.75, 3.0, 3.5, 4.0, 4.5, 
5.0, 5.5, 6.0, 7.0, 7.5, 8.0, 8.5, 
9.0, 9.5, 1 0.0, 1 2.5, 1 5.0, 1 7.5, 
20.0 22.5 25.0 NONE 

DISCRIMINATOR/ Don Fixed At 1 1  xln 
(If Phase INST set to NONE) Doff 

NOTES: 

CD Curves go flat after 30 x ln. Minimum time is 0.05 seconds. 

® Tolerance: ± 10% or± 0.075 seconds whichever is larger. 

1.8. 33-740-1 A  

TOLERANCE CURVE# 

± 5% 

± 0.05 SEC FLAT 
sc 5393-92 

±1 0%® IT 

SC-5392-92 

12T 
SC-5391 -92 

I4T 
SC-5390-92 

± 1 0% SC-5394-92 

± 0.05 SEC SC-5394·92 

± 1 0% SC-5396-92 

± 1 0% 
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Table 2.3 Characteristic For Ground Element.® 

TYPE SETTING AVAILABLE SETTINGS 
LONG DELAY 0. 1 '  0. 1 25, 0. 1 5, 0.2, 0.225, 

0.275, 0.3, 0.35, 0.4, 0.45, 0.5, 
0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 
0.85, 0.9, 0.95, 1 .0, 1 .25, 1 .5, 
1 .  75, 2.0, NONE 

LONG DELAY TIME @ 1 x In 
(Seconds) 

For Flat Slope Setting 0.2, .0.25, 0.3, 0.35, 0.4, 0 .45, 
0.5, 0.55, 0.60, 0.65, 0.7, 0.75, 
0.8, 0.85, 0.9, 0.95, 1 .0, 1 .25, 
1 .5, 1 .75, 2.0 

For IT, 12T, 14T Slope Setting CD 0.2, 0.25, 0.3, 0.35, 0.04, 0.45, 

0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 
0.8, 0.85, 0.9, 0.95, 1 .0, 1 .25, 
1 .5, 1 .75, 2.0, 2.25, 2.5, 2.75, 
3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 
7.0, 7.5, 8.0, 8.5, 9.0, 10.0, 1 2.5, 
1 5.0, 1 7.5, 20.0, 22.5, 25.0, 27.5, 
30.0, 35.0, 40.0 

SHORT DELAY 0. 1 ,  0.1 25, 0. 1 5, 0. 1 75, 0.20, 
0.225, 0.25, 0.275, 0.30, 0.35, 
0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 
0.7, 0.75, 0.80, 0.85, 0.9, 0.95, 
1 .0, 1.25, 1 .5, 1. 75, 2.0, 2.25, 
2.5, 2.75, 3.0, 4.0, 4.5, 5.0, 5.5, 
6.0, 6.5, 7.0,  7.5, 8.0, 9.0, 9.5, 
1 0.0, 1 1 .0, NONE 

SHORT DELAY TIME 0.05, 0. 1 '  0.15, 0.2, 0.25, 0.3 
(In Seconds) 0.35, 0.4, 0.45, 0.50, 0.55, 0.6, 

0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 
0.95, 1 .0 ,  1 .25, 1 .5 

INSTANTANEOUS 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 
0.8, 0.85, 0.9, 0.95, 1 .0, 1 .25, 
1 .5, 1 .75, 2.0, 2.25, 2.5, 2.75, 
3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 
6.5, 7.0, 8.0, 8.5, 9.0, 1 0.0, 1 1 .0, 
NONE 

1.8. 33-740-1 A  

TOLERANCE CURVE# 
± 5% 

±0.05 SEC FLAT 
SC-5402-92 

±10%® IT 

SC-5401-92 

12T 
SC-5400-92 

14T 
SC-5399-92 

± 1 0% SC-4503-92 

± 0.05 SEC SC-5403-92 

± 10% SC-5396-92 

NOTES: CD Curves go flat after 30 x ln. Minimum time is 0.05 seconds. ® Tolerance: ± 10% or± 0.075 seconds whichever is larger. 
@ Ground slope same as phase. 

Table 2.4 Miscellaneous Settings 

HIGHLOAD TIME 

TYPE SETTING AVAILABLE SETTINGS 
0 Sec, 5 Sec, 1 0  Sec, 30 Sec, 1 min, 2 min,  5 min ,  

(pickup fixed @ 0.85 X Phase Long Delay Setting) 

FREQUENCY 50 Hz, 60 Hz 

TEST 

1 0  

Phase ............................................................................................ P1 , P2, P3, P4, P5, P6, P7, PB, P9, P10, P12, P 1 4, P16 
P 1 8, P20, P22, P25 

Phase Trip ................................................................................... P3T, P1 OT, P25T 
G round ........................................................................................... G. 1 ,  G.2, G.3, G.4, G.5, G.6,  G.?, G.B, G.9, G 1 , G2, G3, G4 

GS, G6, G 1 0  
Ground Trip ................................................................................. G 1 T, G3T, G 1 0T 
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a phase current test sett ing,  whi le the "G" 
refers to a g round current test sett ing. "T" in 
the table means that the test wi l l  in itiate a 
breaker trip .  All settings are in per un it cur­
rent values times the I n  value, which is the 
selected CT rating . 

CAUTION 
THE TEST MODE SHOULD NOT B E  USED 
FOR LIVE CURRENT I NTERRUPTION . I F  
A LIVE CURRENT OF GREATER THAN 0 . 1  
T IMES TH E ( I n) VALU E IS  FLOW I N G  I N  
EITHER A PHASE OR G ROUND CIRCUIT 

' 
TH E TEST M O D E  I S  AUTOMATICALLY 
EXITED ,  ACCOMPAN IED B Y  AN ERROR 
M E S SA G E I N  T H E S E TT I N G S/ T EST 
TIME/TRIP CAUSE WINDOW. 

2-1 .6 COMMUNICATIONS 

An important function of the Digitrip MV Trip 
Un it is commun ications and control via the 
West i n g h o u s e  deve lo ped  I n teg rated 
C o m m u n i c at i o n s  ( I N C O M )  P rotoco l .  I t  
allows the combining of electrical distribution 
and control products with personal comput­
ers into a comprehensive commun ications 
and control network. 

The Digitrip MV Trip Unit's communications 
ch ip  perm its the inte rrogat ion of tr ip u n it 
data, the implementation of breaker "Close" 
and "Trip" commands, and the "Reset" of the 
trip un it after a trip from a remote master  
computer. Communications is accomplished 
from the trip unit to the master computer via 
a 1 1 5 .2 KHz. frequency carrier signal over a 
sh ie lded twisted pa i r  of conductors.  The 
receiving terminal is a remote mounted mas­
te r compute r  ( IB M compat ib le ) . Refe r to 
Figure 2- 1 t o r  a typ ical commun icat ions 
wiring diagram. 

2-2 TRIP  UNIT HARDWARE 

2-2.1 FRONT OPERATIONS PANEL 
The operations  pane l ,  wh ich  is normal ly 

I.B. 33-740-1 A  

acces s i b l e  f rom t h e  o ut s i d e  of  t h e  
switchgear panel door, provides a means to 
program, monitor and test the un it (Figure 1-
1 ) . For the pu rpose of fami l iarization ,  the 
panel is divided into three sub-sections: 

1 . Push buttons 
2. LEOs 
3. Display Windows 

Pushbuttons:  The front operations panel 
supports eleven membrane pushbuttons .  
Pushbuttons are color coded ( red , wh ite , 
b lue, yel low) by their function to be opera­
tional friendly. For ex ample, b lue pushbut­
tons are associated with actual p rog ram 
functions, yel low pushbuttons with integral 
testing functions, and white pushbuttons are 
common to both operations or are indepen­
dent. White pushbuttons accompl ish thei r  
function when depressed . They can b e  held 
down and not released to accelerate their  
f unct i o n . B l u e  a n d  Ye l l ow p u s h bu ttons  
accompl ish their function after having been 
pressed and released . 

Reset Pushbutton (Red) 

The Reset pushbutton is used to reset any 
of the fol lowing: the trip relays (overcurrent 
a�d instantaneous) , the trip alarm relay, the 
tn p LEOs, and the ampere demand current. 
Reset applies to both normal operations and 
integral testing. If the un it is in the auto-reset 
mode, as set by D IP  switch #9 on the back 
of the un it ,  the trip relays and the trip alarm 
relay wil l automatically reset when the circu it 
breaker is opened after a trip .  

Program Mode Pushbutton (B lue) 

The P rog ram Mode pushbutton ,  wh ich is  
accessed by opening the sealable, h inged 
access cover, is used to enter and ex it the 
p rog ram mode.  When th is  pushbutton is 
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r- -- ::--1 
J[X�I 
L VIEW� _j 

IBM <DR IBM 
COMPATIBLE COMPUTER> 

Ah§���r 

DIGITRIP MV 
'WITH 

INTERNAL 
COMM 

NOTE: ADDRESS VIEWED ON 'SETTINGS' 
DISPLAY 'WINDOW 

I IQ DATA 
PLUS 

'WITH PDNI 

SPB 
CIRCUIT 
BREAKER 

�mTRIP RHS �Q 
800 2 

G) FOR NETWORK INTERCONNECTION CABLE, SEE CABLE SPECIFICATIONS ON FIG. 3-1. 

® REFER TO CIRCUIT BREAKER WIRING DIAGRAMS FOR ACTUAL CONNECTIONS. 

DS 
CIRCUIT 
BREAKER 

WITH � 
DIGITRIP RHS 0 
800 

1 

@ CARBON COMPOSITION RESISTOR MUST BE INSTALLED ON THE MOST REMOTE DEVICE AS SHOWN: 
- 150 OHM, 1/2 WATI FOR 1200 BAUD RATE COMMUNICATIONS. 
· 100 OHM, 1/2 WATI FOR 9600 BAUD RATE COMMUNICATIONS. 

@) A WESTINGHOUSE CONI (COMPUTER OPERATED NETWORK INTERFACE) CARD MUST BE INSERTED INTO THE 
COMPUTER FRAME. 

@ CUSTOMER TO SUPPLY A COMPUTER AND MODULAR TELEPHONE CONNECTOR TYPE RJ11 AND WIRE PER VIEW A 

@ GROUND SHIELDING AT ONE PLACE ONLY. 

CZ) WHERE DEVICES ARE DAISY CHAINED, TIE SHIELDING TOGETHER FOR CONTINUITY. 

@ CIRCUIT BREAKER TRUCK OPERATED CELL TOG SWITCH (SHOWN FOR CIRCUIT BREAKER IN "CONNECTED" 
POSITION).IS OPTIONAL TO AUTOMATICALLY DISCONNECT TRIP UNIT FROM THE COMMUNICATION NETWORK WHEN 
CIRCUIT BREAKER IS IN THE "TEST" POSITION. 

@ ON LAST DEVICE IN NETWORK TIE BACK SHIELD AND TAPE. 

@ WHEN TOG SWITCH IS USED, DOWN LOADING OF PROTECTION SETIINGS FROM THE COMPUTER WILL NOT BE 
POSSIBLE WITH BREAKER IN THE "TEST" POSITION. 

Figure 2-1 Typical Communications Wiring Diagram. 
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p ressed and re leased,  the p rog ram LED 
flashes and setpoints can be altered . The 
program mode cannot be entered if the cir­
c u it b reaker  i s  c l osed . A n y  se l ecti o n s  
made i n  t h e  p ro g r a m  m o d e  a r e  o n l y  
saved when the Save Settings pushbut­
t o n ,  w h i c h  i s  d e s c r i be d l at e r, i s  
depressed. When prog ramming is conclud­
ed, the Program Mode pushbutton should be 
p ressed to ex it the p rogram mode.  Note 
that i f  the Save Settings pushbutton is 
n ot depressed prior to exiting the pro­
gram mode, the previous settings wi l l  be 
retained. The prog ram mode is also ex ited if 
the Reset pushbutton is pressed or if there 
is no programming activity for approx imately 
2- 1 /2  minutes. 

Note: Each Digitrip MV Trip Unit is 
shipped from the factory with nom­
inal protection settings. The trip 
unit should be programmed by the 
user before being put i nto service, 
as these nominal values may not 
give optimum system protection or 
coordination. Remove tag from 
security door to access the 
"Program Mode" pushbutton.  

Test Mode Pushbutton (Yel low) 

Also located beh ind  the sealab le h i nged 
access cover is the Test Mode pushbutton .  
This pushbutton is used to enter and ex it the 
test mode. When the pushbutton is pressed 
and released , the word TEST wi l l  appear in 
the Settings/ Test Time/Trip Cause display 
window. If there is more than 0. 1 times ( In) 
cu rrent f lowing i n  either the phase or  the 
ground ci rcuit ,  the Test Mode cannot be in iti­
ated and  t h e  e r ro r message " E RR"  w i l l  
appear i n  the display window. The test mode 
will also automatical ly be ex ited if there is no 
activity for 2- 1 /2  minutes. 

Select Test Pushbutton (Yellow) 

1.8. 33-740-1 A  

The Select Test pushbutton is used , after 
the test mode has been entered , to select 
t h e  type of test .  T h e re a re ph ase a n d  
ground tests to trip o r  not trip the breaker. 
(See Section 3-3). 

Test Pushbutton (Yel low) 

The selected test operation is in it iated by 
pressing and releasing the Test pushbutton. 

Select Settings Pushbutton (B lue) 

I n  the  p rog ram m o d e  of o p e rat i o n , t he  
Select Settings pushbutton i s  used to step 
to the next setpoint by pressing and releas­
ing the pushbutton .  This pushbutton steps 
forward . To step back, the Select Settings 
pushbutton can be pressed and held, while 
pressing and releasing the Lower pushbut­
ton . 

Raise/ Lower Pushbutton (White) 

The Raise and Lower pushbuttons are used 
d u r i n g  t h e  p ro g ra m  and  test  m o d e s  to  
increase or  decrease the value o f  the  dis­
played setpoint. The Lower pushbutton also 
serves a dual function in conj u nction with 
t h e  S e l ect Sett i n g s  p u s h b u tto n ,  as  
descr ibed  u n d e r  S e l ect S ett i n g s  
Pushbutton. 

Save Settings Pushbutton (B lue) 

Whi le in  the program mode,  selected set­
po i nts can be saved by depress i n g  and  
re leas ing  the Save Sett ings pushbutto n .  
Sett ings can b e  saved ind iv idual ly or  one 
time as a group. I f  the Save Settings push­
button is n ot used,  t h e  previo u s  set­
poi nts wi l l  rema i n  when t h e  program 
mode is exited. 
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View Settings Pushbutton (B lue) 

The View Settings pushbutton is functional 
only when the un it is in the normal operating 
mode,  n ot the p rog ram or test modes . I t  
f unc t ions  to  d isp lay the  u n i t's  setpo ints ,  
including the phase and ground current 
transformer ratio selected by the D IP  switch 
setting .  

Select Pushbutton (White) 

T h e  S e l ect p u s h b ut ton i s  u s e d  to s tep 
between any of  the eight current values that 
are displayed in the RMS Amperes window. 
The eight currents are lA, Is , lc , IG , lA ampere 
dema n d ,  Is ampere deman d ,  lc am p e re 
demand,  and IG ampere demand .  Stepping 
with this pushbutton is in the sequence just 
g iven . The currents d isplayed are the p re­
sent RMS val ues; the ampere demand cur­
rents a re the averaged RMS values sensed 
over a 1 0  minute period of t ime. The largest 
of these values is displayed . 

LEOs: LEOs are used to indicate a number 
of funct ions ,  ope rat ions and/or warn ings .  
Many of the L E Os used p rovide d ifferent 
indication messages. The specific message 
is determined by the color and a constant on 
o r  b l ink ing operation .  Several of the LEOs 
are bi-colored and can be l it g reen or red . 

Operational LED 

The Operational LED at the top of the trip 
u n i t  s h o u l d  be g re e n  a n d  b l i n k  on fo r 
approximately one second and then off for 
one second. Th is indicates that the trip un it 
is functioning p roperly in its normal opera­
tion mode. If th is LED is bl inking red , it indi­
cates the trip unit may need reprogramming. 
I f  th is LED is l it in  any color shade other  
than a defin ite g reen or  red ,  or  if i t  is not 
b l inking at a l l ,  an internal problem has been 

1 4  
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detected requ i ring replacement of the t rip 
unit .  

H igh  Load LED 

The H igh Load LED wi l l  b l ink  g reen when 
h igh load settings are being selected in the 
p rog ram mode.  I n  the operat iona l  or test 
modes, the H igh  Load LED w i l l  b l i nk  red 
when a load cu rrent of 85% o r  above the 
long delay phase p ick-up setting is reached. 
If the load current remains at 85% or  above 
the long delay phase pickup sett ing for the 
time interval sett ing, the LED wi l l  change to 
steady red at the end of the t ime interval .  
Whenever the load current d rops below the 
85% level ,  the timer will reset and the LED 
wil l turn of f. 

Communication Trip LED 

This LED, wi l l  be cont inuous red when the 
b reaker h as been t ripped by the m aste r 
computer via INCOM. The LED wi l l  turn off 
when the Reset pushbutton is p ressed or  
the circuit breaker is reclosed 

Long Delay Slope LED 

Th is LED wi l l  b l i nk  g reen when the slope 
setpoint  is  d isplayed in the Sett i ngs/Test 
Time/Trip Cause window wh i le  in the p ro­
g ram mode .  When the  s l ope  setpo in t  is 
being viewed in the unit's  normal operating 
mode, this LED wi l l  be a contin uous g reen . 

Long Delay Setting LED 

Th is LED is b i-colored . Whi le in  the program 
mode, the LED wi l l  b l i nk  g reen when the 
long delay pickup setpoi nt is d isplayed in  
the Sett ings/Test Time/Trip Cause window. 
It wi l l  be a continuous green when the long 
delay pickup setpoint is being viewed in  the 
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unit's normal operating mode. The LED wil l 
bl ink red whenever the load current exceeds 
the long delay pickup setpoint. If the trip un it 
trips on long delay, the LED wil l  be continu­
ous red.  

Long Delay Time LED 

Th is  LED w i l l  b l i nk  g reen when the LED 
long delay time setpoint i s  displayed in  the 
Settings/Test Time/Trip Cause window while 
in the program mode. When the long delay 
time sett ing is being viewed in the un it's nor­
mal operating mode, the LED is continuous 
g reen . 

Short Delay Setting LED 

This LED is b i-colored and operates l ike the 
long delay setting LED. 

Short Delay Time LED 

The short delay time LED, when lit is green, 
and operates l ike the long delay time LED. 

Instantaneous LED 

This LED is b i-colored and operates l ike the 
long delay setting LED. 

Phase LED 

The phase LED is bi-colored . The LED wil l 
bl ink green when the phase long delay set­
t i ng ,  long delay t ime,  short delay sett ing, 
short de lay t ime ,  and i nstantaneous set­
po ints a re d isp layed in the Sett ings/Test 
Time/Trip Cause window wh i le in  the pro­
g ram m o d e .  W h e n  these  set p o i nts  are  
viewed in the  normal operat ing mode, this 
LED wi l l  be continuous green. 

The LED wil l  bl ink red ,  along with the long 
delay setting LED whenever the phase load 

I.B. 33-740-1 A  

current exceeds the long delay pickup set­
point. 

The LED wil l  be continuous red, whenever a 
trip is in itiated by the phase long delay, short 
delay, or instantaneous protective functions. 

G round LED 

The  g ro u n d  L E D  is a l s o  b i - co l o red  
( g reen/red) . The  g ro u n d  LED o p e rates 
exactly l ike  the phase LED for al l  g round 
associated functions. 

Amp Demand LED 

This LED wil l  be continuous green when an 
ampere demand current is being viewed in 
the RMS Amperes window. 

The specific phase or ground current LEOs 
wil l  be continuous g reen when that phase or 
g round  cu r rent is  be ing  d isp layed in the 
R M S  A m p e res  w i n d ow. When  t h e  Amp 
Demand LED is also lit, the displayed cur­
rent is the Ampere Demand Current. 

Prog ram LED 

This LED is continuous g reen when the tr ip 
unit is in the program mode. 

Test LED 

This LED is continuous g reen when the trip 
unit is in the test mode . 

Display Windows: Two windows are used 
to display al l of the trip un it's data, setpoints 
and messages. One window is located in  
the upper portion of the trip un it's faceplate 
and is labeled RMS Amperes .  A second 
window is located in the lower portion of the 
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faceplate adjacent to the program and test 
LEOs.  It is labeled Sett ings/Test Time/Trip 
Cause. 

RMS Amp eres Window 

This window has a five digit numeric display. 
It is used to show: 

1 )  Present phase or g round currents 
2) Largest phase or ground demand 
currents since last reset 
3) Fault current (displayed after a trip 
unti l  a reset action is in itiated) 
4) Phase and ground current trans 
former CT setting (when "View Set 
t ings" pushbutton is used with the trip 
un it in the normal operating mode) 

Settings/Test Time/Trip Cause Window 

This window is a four  character Trip Cause 
Window alphanumeric display used to show 
the value of the setpoints, the test t ime, or 
the cause of trip. 

2-2.2 REAR ACCESS PANEL 

The rear access panel  of the D ig it rip MV 
Trip Un it is normal ly accessible from the rear 
of an open panel door (Figure 1-2). All wiring 
connections to the Digitrip MV Trip Unit are 
made at the chassis' rear. For the sake of 
uniform identification , the frame of reference 
when d iscuss ing the rear  access panel is 
facing the back of the trip unit with the panel 
door open. The D I P  switches, for example, 
a re l ocated on the  u pper  left of the rea r  
panel (Figure 1 -4). Review Figure 2-2 and 
become fami l iar with the functions and con­
nections involved, especially the fol lowing: 

DIP Switches: A set of ten D IP  switches are 
located in the upper left portion of the rear 

1 6  
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panel .  Their basic functions are as fol lows: 
1 )  Switches S 1  through S5 are used 
to set the phase current transformer 
ratings. 

2) Switches S6 and S7 are used to 
set the ground current transformer 
ratings. 

3) Switch S8 is used to enable/dis 
able the abi l ity to download setpoints 
from the commun ication interface 

(host computer) . 

4) Switch S9 is used to select 
whether the trip unit should be self 
reset or manually reset ( lock out 
function) .  For additional detai ls refer 
to the fol lowing paragraphs entitled 
"Manual Reset" and "Auto Reset." 

5) Switch S 1 0  is a spare. 

Manual Reset: (D IP  Switch S9 OFF) I n  this 
mode the Trip I nstantaneous contact (TB2 
1 2  and 1 3) ,  Trip Overcu rrent contact (TB2 
1 4  and 1 5) and the Trip Alarm contact (TB2 
6,7 and 8) change state after a protection 
trip operation. The contacts stay in that state 
unti l  the "Reset" Pushbutton is depressed . 
I n  add it i on ,  the front pane l  w i l l  ho ld  the 
cause of  trip in the "Trip Cause" window and 
the fau l t  cu rrent magn itude in the  "RMS 
Ampere" window unti l  the "Reset" pushbut­
ton is depressed. On trip units with commu­
n icat ion capabi l i ty, a RESET COM MAND 
can be  sent to the Digitrip MV Trip Unit by  a 
maste r compute r  to  remote l y  reset t h e  
Digitrip M V  Trip Unit .  

Auto Reset: ( D I P  Switch S9 ON)  In th is  
mode the Trip Instantaneous contacts (TB2 
1 2  and 1 3) or Tri p Overcu rrent contacts 
(TB2 1 4  and 1 5) are momentar i ly c l osed 
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after a pr otection tr ip oper ation . The con­
tacts wi l l  r emain closed unt i l  the br eaker's 
52b auxil iary  switch contact c loses. The Tr ip 
Alar m  Relay, however ,  r emains ener gized 
unti l the " Reset" Pushbutton is depressed or 
a RESET COM MAND is  r ece ived fr om a 
communication system master .  In  this mode 
after a tr ip is in itiated and the br eaker has 
opened, the display wil l  BLINK the cause of 
the tr ip in  the "Tr ip Cause" window and the 
" RMS Amper e" window wi l l  show the f au lt 
current magnitude. Both displays clear when 
the circu it breaker is reclosed . 

Communi cation Port : A commun icat ion 
port located in the upper r ight portion of the 
rear panel is designed to connect with an 
o pt i o n a l C o m m u n icat i o n  Modu le  ( P O N I  
Card) for the r emote communications option. 
This port is f unct ional f or Catalog Number 
DTMV02 style only, which does not have a 
bui lt- in communication capabi l ity. 

C o m m u n i c a t i ng LE D :  A r ed L E D  j ust 
above term inal b lock (TB2) is used in  con­
junction with the Digitr ip  MV Tr ip Unit that is 
f actory supplied with an inter nal communica­
tions capabil ity (Catalog Number DTMV01 ) .  
The LED str obes r ed when the tr ip un it i s  
commun icat ing .  If the tr ip  un it is the type 
des igned to accept f ie ld  i nstal l at ion of a 
communication module at a later date, this 
LED is not f unctional at any time. 

Terminal Block One (TB1 ): TB1 is located 
on  the l ef t  s ide of the rear pane l ,  and is 
number ed 1 through 1 5, with 1 ,  2, 3, 7 and 8 
not used . 

Term inals 5 and 6 are pr ovided for the AC or 
DC i nput contr ol power connect ions and 
Ter m inal 4 is the connection f or equ ipment 
ground. 

Ter minal 9 and 1 0 provide f or connection to 
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a r equ ir ed dr y "52b" contact and  t o  a 52 
TOC contact from the circu it breaker. Note 
that when the trip unit has input control 
power, Terminals 9 and 10 will have this 
potential on them. 

Ter minals 1 1  and 1 2  ar e used f or gr ound 
zone inter locking,  long delay protection and 
shor t delay protection. The zone inter locking 
f unct ion is  a low level DC s ignal  used to 
coor d i n ate  w i t h  " d ownstr e a m" a n d  
" upstream" breaker s  that see or d o  not see 
the f ault .  If the f unction is not used but a 
long delay or short delay t ime is desir ed ,  the 
two terminals should stay jumper ed as they 
were when shipped from the factory. 

Ter minals 1 3  and 1 4  ar e used f or phase 
zone inter locking,  long delay protection and 
short delay protection. 

Ter minal 1 5  is the zone signal common . 

Refer to Figure 4-2 for a typical phase zone 
inter locking/wir ing scheme. 

Note: Digitrip MV Trip Units are shipped 
with a phase zone interlocking 
jumper (across terminals TB1 -13 
and 1 4) and a ground zone inter­
locking jumper (across terminals 
TB1 -1 1  and 12). For phase or 
ground zone capabil ity, the 
respective jumpers must be 
removed. 

Terminal Block Two (TB2): TB2 is located 
on the r ight s ide of the r ear panel  and is  
number ed 1 through 1 5. Ter minals 1 and 2 
are only active on the Digitr ip  MV that is f ac­
tory  suppl ied with inter nal  commun icat ion 
capabi l ity (Catalog Number DTMV01} ,and 
are used for the inter nal INCOM communi­
cations interface. 
Ter minals 3 ,  4 and 5 are For m  "C" contacts 
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from an output relay and are wired in to the 
circu it breaker close circuit ,  if a communica­
tion interface is present and it is desired to 
be able to close the c ircuit breaker from the 
remote master computer. 

Terminals 6 ,  7 and 8 are Form "C" contacts 
on the tr ip a larm re lay and change state 
whenever any protective trip is in itiated by 
the trip un it. They do not change state when 
the master computer in itiates an opening of 
the c i rcu it b reaker via the commun icat ion 
interface. After a protective trip ,  the contacts 
remain in  the changed state unti l the "Reset" 
Pushbutton is depressed , whether the trip 
unit is in the Manual Reset Mode or the Auto 
Reset Mode .  For addit ional  deta i ls  about 
Manual and Auto Reset Modes, refer to spe­
cific paragraphs earlier in this section.  

Terminals 9 ,  1 0  and 1 1  are Form "C" con­
tacts on the protection off alarm relay. The 

1.8. 33-740-1 A 

contacts change state when nominal control 
power is applied to the trip un it and no inter­
nal errors are detected. 

Terminals 1 2  and 1 3  are a "NO" contact of 
the instantaneous trip relay which changes 
state when the trip un it d iscerns the need for 
a trip of the circuit breaker due to a phase or 
ground instantaneous fau lt or  the d iscrimi­
nator function . 

Terminals 1 4  and 1 5  forms a "NO" contact 
and changes state when the tr ip un it d is­
cerns the need for a trip of the circu it break­
er due to a long time or short t ime function , 
and also when the communication interface 
in itiates an action to open the circu it break­
er. 

Rear Surface Terminals: The rear surface 
terminals, identified as (A 1 ,  A2) , (8 1 ,  82) , 
(C 1 , C2) and (G 1 ,  G2) provide the cu rrent 

•• 
g 

• • 

Figure 2-2 Digitrip MV Trip Unit (Rear Views). 
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transformer input connect ion points and are 
rated for 5 ampere inputs . (A 1 ,  A2) , (8 1 ,  82) 
and (C1 , C2) are phase A,8 ,C  cu rrent inputs 
respectively, while (G 1 ,  G2) is the ground cur­
rent input. 

2-2.3 EXTERNAL HARDWARE 

The Digitrip MV Trip Unit requ i res that a cus­
tomer suppl ied source of input control power be 
wired into the T8 1 terminal b lock located on the 
rear panel .  Refer to the typical wi ring diagram 
in Figure 3- 1 .  A power supply can be either AC 
or DC voltage within the acceptable voltage 
rang es o ut l i n ed i n  P a rag raph 2-3 ent i t led  
"Specification Summary." 

I .B. 33-740-1 A  
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2-3 SPECIFICATION SUMMARY 

SuRE-FLEX COORDINATION 
Typical curves for Phase and Ground Elements 

J Long Delay Pickup 

t 
(time) 

CURRENT INPUTS: 
• CT's: 
• CTBurden: 

• I.: 
• Saturation: 
• Momentary: 

pe: It, 6, 14t, Flat 

ng Delay Time 

hort Delay Pickup 

+ Short Delay Time 

++lost. 
In- Current 

5 Amp Secondary 
<().{)04 ohm 
<0.1 VA @ Rated Current(5A) 
5A(Secondary) or CT(Primary) 
30 xi0 
100 x I. for 1 Second 

CT(PRIMARY) SETTINGS AVAILABLE: 
• Phase: 50n5/100/150/200/250/300/400/500/ 

600/630/8001100011200/1250/1500/ 
2000/2400/2500/300013200/4000 

• Ground: 501100/400 
or Same as Phase CT Setting 

ZONE SELECTIVE INTERLOCKS: 
• Phase: 
• Ground: 

CONTROL POWER: 
• Input Voltage: 

• Power Consumption: 

OUTPUT CONTACTS: 

Long and Short Delay 
Long and Short Delay 

NQ!ninal: 
48 to 250VDC 
120 to 240V AC 50/60Hz 
Operating Range: 
28 to 280VDC 
90 to 254V AC 50/60Hz 
25VA 

• Trip OC/Communication: Make 30 Amps for 0.25 Seconds 
[Time Delay] 0.25 Amp Break @ 250VDC 

• Communications Close 5 Amp Continuous 
• Trip Instantaneous 5 Amp Break @ 120/240VAC 
• Protection Off Alarm Meets ANSI 37.90, Paragraph 6.7 
• Trip Alarm 

ENVIRONMENT: 
• Operating Temperature: 
• Operating Humidity: 

• Storage Temperature: 

20 

-30 to +55 Degrees C 
0 to 95% Relative Humidity 
[Non-condensing] 
-40 to +70 Degrees C 

1.8. 33-740-1 A  

PHASE AND GROUND TIME-CURRENT CURVES: 
• Long Delay Slope: It [Moderately Inverse] 

et [Very Inverse] 
I4t [Extremely Inverse] 
Flat [Definite Time] 

PHASE OVER CURRENT PICKUP RANGES: 
• Long Delay Setting: 
• Short Delay Setting: 
• Instantaneous Setting: 

(0.2 to 2.2) x In [28 settings] 
(1 to 11) x In, None [25 settings] 
(1 to 25) x In, None [30 settings] 

GROUND OVER CURRENT PICKUP RANGES: 
• Long Delay Setting: (0.1 to 2.0) x J., None [26 settings] 
• Short Delay Setting: (0.1 to 11) x J., None [45 settings] 
• Instantaneous Setting: (0.5 to 11) x In, None [33 settings] 

TIME DELAY SETTINGS: 
• Long Delay Time: Flat Slope: 0.2 to 2 Seconds, 

[@3xl n(Ph), @ l xJ.(Gnd)] [21 Settings] 
It, rlt, 14t Slope: 0.2 to 40 Seconds 

[47 Settings] 
• Short Delay Time: 0.05 to 1.5 sec. [22 Settings] 

CURRENT MONITORING: 
• True RMS Sensing: 
• Display Accuracy: 
• Amp Demand: 

• HighLoad: 

TIMING ACCURACY: 
• Long Delay Time: 
• Short Delay Time: 

COMMUNICATIONS: 
• IMPACC Compatible 

3-Phase and Ground 
±1% of Full Scale [In] 
Average Demand over 10 Minute 
Sampling Window 
85% of Long Delay Setting 

±10% of Programmed Setting 
±50rns 

• Baud Rate: 1200 or 9600 Baud 
• Catalog DTMVO l :  BuiltiniNCOM 
• Catalog DTMV02: Provision for future field 

TESTS: 

installed communication module 
[i.e. INCOM PONI, RS232 PONI, 
ModemPONI] 

• Dielectric Strength: Terminals to Ground: 1500VAC for 
1 Minute, Except MOV Protected 
Terminals [ACIDC Inputs] 
Current Inputs: 3000V AC for 
1 Minute Phase to Phase 

• Electrostatic Discharge: Meets UL-991, Paragraph 12, 
Rating of lOkV 

• Emissions: Meets FCC Part 15, Subpart B, 
Class A Compliance 

• Susceptibility: Meets UL 991 AND IEC 801, 
Radiated Electric Field of lOY/meter 
Over Frequency Range of 25MHz to 
l GHz 
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SECTION 3:  OPERATION 

3-1 INTRODUCTION 

This section specifical ly describes the oper­
ation and functional use of the Digitrip MV 
Trip Unit . It does not address in detai l  rear 
power connections and D IP  switch settings 
for cu rrent t ransformer select ions .  These 
topics are covered in SECTION 5 entitled 
" I N STALLAT ION/TESTI N G/STARTUP. "  I t  
would be helpful ,  however, to become fami l­
iar with the trip un it's wiring diagram before 
p roceed i n g  w ith the  rest of t h i s  sect ion  
(Figure 3- 1 ). 

3-2 POWER-UP AND SELF TESTING 

When the proper AC or DC control  voltage 
is appl ied to terminals 5 and 6 of TB1 , the 
un it wi l l  i n it iate a "Power On Reset" to its 
chip circuitry. This causes the unit's fi rmware 
to perform some self-testing and in it ial ization 
of its ROM,  RAM and E2 (non-volatile) mem­
ory. If any problem exists, a diagnostic mes­
sage wi l l  be d isplayed in the Settings/Test 
Time/Trip Cause Window. A complete l ist of 
messages and their meanings are given in 
Table 3. 1 .  Addit ional ly, if a p roblem does 
exist, the "Operational LED" wil l l ight red and 
the "Protection Off Alarm" relay wil l  not ener­
g ize .  When a l l  self checks are good , the 
"P rotect ion Off Alarm" relay wi l l  energ ize, 
and the "Operational LED" wil l b l ink green. 

3-3 PAN EL OPERATIONS 

Begin by reviewing the material presented in 
S E C T I O N  2 e n t i t l e d  "F U N CT I O NAL 
DESCRIPTION." S ince basic definitions and 
explanations were given in SECTION 2,  no 
fu rther  explanat ion as to funct ion w i l l  be 
offered in this section . It is assumed that the 
operator is now famil iar with Digitrip MV Trip 
Un it terms,  ava i lab le sett ings and ove ral l  
capabi l ities. 

1 .8. 33-740-1 A  

3-3.1 CHARACTERISTIC CURVE 

Dig itrip MV Trip Units provide c i rcu it break­
ers with an extensive degree of selective 
coord i n at ion  potent ia l  and  perm it c u rve 
shaping over a wide range. Available pickup 
settings, delay time settings and long delay 
(phase and g round) s lope select ions are 
addressed here with respect to their effect 
on the resultant characteristic curve. I n  gen­
eral ,  an IT slope selection is used for a mod­
erately inverse curve, an 12T slope selection 
for an inverse curve, an I4T slope selection 
for an extremely inverse curve, and a Flat 
selection for a defin ite or fixed t ime curve. 
The operating characteristics of the trip un it 
are graphical ly represented by time-cu rrent 
characterist ic cu rves . These curves show 
how and when a particular trip unit will act 
for g iven values of t ime and cu rrent. The 
more versatile the trip unit, the easier it is to 
accompl ish close coordination and achieve 
optimum protection . Since the D ig itr ip MV 
Trip Unit is very versati le, the makeup of a 
typical curve is  p resented for c larificat ion 
purposes. 

For the sake of simpl ification, the curve dis­
cuss ion w i l l  center  a ro u n d  a s i n g l e  l i n e  
curve. Keep i n  mind, however, that a char­
acteristic curve in reality is represented by a 
band of minimum and maximum values, not 
a l ine (Figure 3-2). Minimum and maximum 
values are general ly the result of  tolerances 
introduced by the manufacturing process for 
components and the tr ip u n it's accu racy. 
Any expected value of tripp ing cu rrent or  
time cou ld be the nominal value anticipated 
within the plus or minus tolerance.The toler­
ances just mentioned are usual ly stated in 
terms of the tr ip u n it's accu racy and f re­
quently h igh l ighted on the actual  working 
curves. Accuracy is  stated in terms of  a plus 
or minus percentage and represents a per­
mitted fluctuation on either side of the nomi­
nal  tr ipping point for a fami ly of tr ip un its , 
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I 
.----+--- (Pickup Accuracy) 

Pickup will occur 

� (Timing Accuracy) t 
Tripping will occur 
within ± %  of any 
selected Trip Point 

within ± % of any 
selected trip point. 

Current ----.. 

Figure 3-2 Sample Electronic Trip Curve 

l ike the Digitrip MV Trip Unit .  

The adjustabi l ity and continuous current of 
the Digitrip MV Trip Unit are two factors that 
contribute significantly to the great flexibi l ity 
of the trip unit . 

(a) Adjustabil ity: The adjustabil ity of the trip 
un it permits movement of its characteristic 
curve or parts of the curve. This movement 
can be done in both a horizontal and vertical 
d irection on the time current grid. The actual 
shape of the curve can be changed along 
with the curve movement, because of the 
Flat to I4T selectable slope capabi l ities. Th is 
adjustabi l ity perm its d ist inct cu rves to be 
establ ished that wil l  better match the electri­
c a l  p rotect i o n  to  t h e  a p p l i c at i o n  n ee d  
(Figures 3-3 through 3- 12). 

(b) Nominal Continuous Current: The Digitrip 
MV Trip Unit's nominal cont inuous primary 
current ( In) is establ ished by the ratio of the 
selected current transformers. The current 

LB. 33-740-1 A  

t ransformer rat io must b e  set b y  the D I P  
switches o n  the back of the trip un it (Table 
5- 1). These DIP switch settings must agree 
with the circuit current transformers to which 
the trip un it is connected . Therefore, In is  
establ ished by the current transformer ratio 
used and becomes the primary scale factor 
for the tr ip functions and readouts. 

Before proceeding with the curve explana­
tion , it should be noted that combining func­
tional capabi l it ies, such as long,  short and 
instantaneous, is a coordination activity. The 
effects of one set of settings on another set 
should always be evaluated to determine if 
the results under all possible circumstances 
are acceptab le .  This helps to avoid unex­
pected operations or non-operations in the 
future. Such possibi l ities are highl ighted at 
the end of th is d iscussion as a reminder  
when estab l ish ing  tr ip u n it characterist ic 
parameters. 

Phase Long Time Protection 

Long t ime (overload and fau lt) p rotect ion 
consists of a long t ime current setting and a 
long de lay t ime sett i n g .  The phase long 
delay function offers four possible slopes to 
the t ime l i ne  (Figure 1 -5 and Table 2.2) .  
When programming the trip unit, th is wi l l  be 
the first choice to make. The s lope and its 
effect on the curve wil l  be covered with the 
phase long delay time explanations. 

The Phase Long Delay sett ing establ ishes 
the cu rrent level p ickup at which the tr ip 
unit's long t ime tripping function begins tim­
i n g .  If, after  a p redeterm ined amount of 
t ime, the current condit ion that started the 
timing process sti l l  exists, the tr ip un it's trip 
relay is energ ized . P ickup sett ings can be 
adjusted from 0.20 to 2.20 times ln. Refer to 
Table 2.2 for a complete set of available set­
tings. Figure 3-4 graph ical ly i l lustrates how 
the Phase Long Delay Pickup portion of the 
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overal l  curve can be moved horizontally on 
the time cu rrent g rid by means of the pickup 
sett ings. The Phase Long Delay P ickup is 
represented by the dotted l ines,  wh i le the 
rest of the curve is represented by a solid 
l ine. It should be noted that this movement is 
independent of the rest of the curve. 

The Phase Long Delay Time setting is used 
to select a predetermined amount of time a 
sustained overload condition wil l  be carried 
before the breaker trips. On a Dig itrip MV 
trip un it , a value of (3x l n) is the reference 
point where the programmed long delay time 
setting is fixed on the curve. A wide range of 
time settings are available and depend upon 
the slope selection .  Refer to Table 2.2 for a 
complete l ist of avai lable t ime sett ings. As 
t ime sett ings a re varied , the Phase Long 
Delay Time port ion of the overa l l  curve is 
moved vertically up or down on the time cur­
rent g rid .  This movement is also indepen­
d ent of t h e  oth e r  po rt i ons  of the c u rve . 
Figure 3-5 graphically i l l ustrates the vertical 
time l ine movement with a Flat slope selec­
t ion .  Figures 3-6, 3-7 and 3-8 i l l ustrate a 
simi lar  vertical movement for the remaining 
three slope possibi l ities, IT, I2T and I4T. 

Phase Short Time Protection 

Short t ime (fa u lt )  p rotect ion responds to 
short c ircu it condit ions . S imi lar to the long 
time function , the short time function is com­
prised of a short time current setting and a 
short delay t ime sett ing .  The Phase Short 
Delay setting establ ishes the current level at 
which the t rip un it's short time tripping func­
tion begins t iming.  The Phase Short Delay 
Time setting establishes the amount of time 
a short-circu it wil l be carried before the trip 
unit's trip relay is energized. As is the case 
with long delay protection, short delay pro­
tect ion also offers a range of sett ings for 
both pickup and time. Refer to Tables 2.2 for 
available selections . 
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Minimum 

Maximum 

'----- Intermediate 

Current -----!� 

Figure 3-3 Typical Trip Curve Horizontal Movement 
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-

Long time pickup is 
represented by the dotted 
portion of the curve 

Current ------1� 

Figure 3-4 Typical Phase Long Delay Setting 
Adjustment 
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Q) 
E 
F 

Long Delay Time is rep­
resented by the dotted 
portion of the curve. 

� _ _ _ _ _  l _ _ _ _ _ _  _ 

- - - - - - - - - - - -

- - - - - - - - - - - -

Current ----_.. 

Figure 3-5 Typical Phase Long Delay Time 
Adjustment (Flat Response) 

Long Delay Time is rep­
resented by the dotted 
portion of the curve. 

' ' ' ........... ...., 
.... 

' ' '.... ... 
',, Q) ' ' 

E ' ... , 
F= ......... 

Current ----_.. 

Figure 3-7 Typical Phase Long Delay Time 
Adjustment (1 2T Response). 
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Long Delay Time is rep­
resented by the dotted 
portion of the curve. 

Current -----. 

Figure 3-6 Typical Phase Long Delay Time 
Adjustment (IT Response). 

r 
Q) 
E 

F 

Long Delay Time is rep­
resented by the dotted 
portion of the curve. 

' ' ' 
' ' 

' ' ' 
' ' ' 

' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Current -----�� 

Figure 3-8 Typical Phase Long Delay Time 
Adjustment (1 4T Response). 
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Two points should be made concern ing the 
avai lable selections: 1 )  In Table 2.2 cover­
i n g  P hase S h o rt De l ay P ickup  sett i ngs ,  
"NONE" i s  one o f  the avai lable selections . If 
"NONE" is selected , the Phase Short Delay 
funct ion  is  d isabled and there wi l l  be no  
short t ime p rotect ion .  A l so ,  i f  "NON E" is  
selected, a Phase Short Delay Time selec­
t ion is not offered .  2) There is no s lope 
selection for the Phase Short Delay Time 
portion of the curve.  A flat response curve is 
automatic. 

W h e n  a s h o rt d e l ay sett i n g  oth e r  t han  
"NONE" i s  selected, the Phase Short Delay 
pickup and the Phase Short Delay Time por­
tions of the overal l  curve are moved horizon­
tally and vertically in a similar manner to the 
l ong  t i m e  p rotect i on  f u n ct ions .  Refe r to 
Figures 3-9 and 3- 10  for graphic i l lustrations 
of this movement. 

Note that the scope of protection offered by 
the D ig itr ip MV Trip  Un it is a coord inated 
effort . This is especial ly true when a number 
of protect ive funct ions,  such as long t ime 
and short t ime protection are combined into 
one cooperative curve.  Figure 3- 1 1  shows a 
typical time-current wh ich has both long and 
s h o rt t i m e  p rotect i o n ,  and  an 1 2T s lope  
selected for the long delay time. Because of 
the pickup, time and slope selections made 
for this i l l ustration , a triangle (shaded area 
on the i l lustration) is formed by the intersec­
tion of the d i fferent t ime and pickup l ines. 
I nternal ly, the D ig itrip MV Trip Un it design 
looks at this particular curve as if the shaded 
triangu lar area does not exist . Therefore , in 
an actual  performance situation,  the phase 
short delay time function wou ld take prece­
dence over that portion of the phase long 
delay t ime l ine forming the one leg of the tri­
angle. This does not create a problem from 
a protection or  coord ination standpoint .  In  
fact, i t  is recommended on certain appl ica-
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t ions t o  set the m in imum t ime the D ig itr ip 
MV Trip Unit can respond and where it wi l l  
i ntersect the long t ime c u rve.  I f  on ly  the 
Short Delay Time is requ i red , i t  is recom­
mended that the Short Delay setting be set 
at 1 1  t imes ( I n ) ·  It cou ld ,  however, cause 
confusion if the combination of p rotection 
funct ions is not viewed as a coord inated 
activity. For example ,  an ind iv idua l  m ight 
expect a tripping action based on a selected 
low value for Phase Long Delay Time. The 
expected tripping action wi l l  not take p lace 
at the expected t ime ,  if the Phase Short 
Delay Time selected is in  the h igher end of 
time selection possibi l ities. It should also be 
noted that this situation is s imi lar  for other 
s l o p e  s e l ect i on s .  The o n l y  t h i n g  t h at 
changes with d ifferent slope se lections is 
the general shape of the triangle. When the 
P h ase S h o rt D e l ay Ti m e  sett i n g  is low 
enough,  this situation wil l not exist. In  sum­
mary, for a long time and short time cooper­
ative curve, the minimum trip time cannot be 
less than the short delay time sett ing.  

Instantaneous Protection 

I n stantaneous  (short c i rc u it )  p rotect ion  
reacts to h igh  leve l  fau l t c u rre nts . The 
instantaneous sett ing estab l ishes the cur­
rent l evel at which the trip un it 's instanta­
neous trip relay wi l l  be energ ized with no 
time delay and is the instantaneous setting 
times ( I n) .  

Table 2.2 specif ies the possib le  sett ings ,  
which are from 1 through 25 and "NONE."  I f  
"NONE" is selected , the instantaneous trip 
function is disabled and the discrim inator 
opt ion is offe red .  See  Section 2- 1 .4 to 
review the discriminator option detai ls .  

If a Phase Instantaneous Setting other than 
"NONE" is selected , the instantaneous por­
tion of the overal l  curve can be moved inde­
pendently in a horizontal d irection . 
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Figure 3- 12 graphical ly i l lustrates this hori­
zontal movement. 

Ground Fault Protection 

The ground fault protection function can be 
a composite of the ground: 1 )  long delay set­
t i ng  and t ime ,  2) short de lay sett ing and 
t ime, 3) instantaneous sett ing .  I ts curve is 
the same slope as the Phase slope . There 
are two d i fferences between D ig it ri p  MV 
phase and ground functions: 1 )  Long time 
values for the g round function are for (1 x ln) 
while the phase is (3xln) . 2) The short delay 
sett ings are more sensitive and can be set 
from (0. 1 x l n) to ( 1 1 x l n) · Movement of the 
pickup portion of the curve in a horizontal 
d i rection and, when applicable, the time por­
tion of the curve in a vertical d i rection is sim­
i lar  to phase long de lay, short de lay and 
i n s tan tan e o u s  f u n ct i o n s  p rev i o u s l y  
descr i bed . Therefore, g round  faul t  cu rve 
movement is not g raphically i l lustrated. 
Refer to Table 2.3 for the avai lable g round 
fault sett ings .  When programming g round 
fau lt protection , keep in mind that i f  "NONE" 
is selected, the ground fault protection is d is­
abled. Even if the ground fault protection is 
d isabled, a detectable g round cu rrent wi l l  
sti l l  be d isplayed . I f  "NONE" is not selected 
for the Ground Long Delay setting, the slope 
se lect ion made p revious ly  for the phase 
funct ion w i l l  be appl icable to the G round 
Long Delay function. 

Characteristic Curve Reminders 

As previously mentioned , combining protec­
tive capabi l ities is a matter of coordination . 
The effects of one selection should always 
be eva luated against othe r  se lect ions to 
dete rm ine  if  the ove ra l l  desi red resu lt is  
obtained . For  this reason ,  keep in mind the 
fol lowing Dig itr ip MV selection possib i l it ies 
and trip un it design featu res when program­
ming the un it to closely coordinate with sys­
tem protective needs: 

I.B. 33-740-1 A  

1 )  When "NONE" is selected as a sett ing,  
the associated tripping function is disabled. 

2) When "NONE" is selected for the Phase 
I n stant a n e o u s  Set t i n g ,  a P h ase  
Discriminator option i s  offered.  

3)  The internal design of the Digitrip MV Trip 
Un it is such that the Phase Short De lay 
Time setting might take precedence over the 
Phase Long Delay Time. This is graphically 
i l lustrated in Figure 3- 1 1  
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l 
Q) 
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Short time pickup is rep­
resented by the dotted 
portion of the curve. 

I ; I 
I .. 1 

Cu rrent ----....,._ 

Figure 3-9 Phase Short Delay Setting Adjustment. 

l Q) 
E 
i= 

LD SD 
PICK-UP 

SD time 

In st. 

Current ----....,._ 

Figure 3-1 1 Typical LS Curve With I 2T Slope 
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Short Delay Time is rep­
resented by the dotted 
portion of the curve. 

i--: 
_ ... 

I 
I 

- , 
I 

-L 
Current ----_.,._ 

Figure 3-10 Phase Short Delay Time Adjustment. 

l Q) 
E 
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Instantaneous pickup is 
represented by the dotted 
portion of the curve. 

I 
I 

: ... : ... : 
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Current ____ .....,._ 

Figure 3 - 1 2  Phase Ins tantaneous Setting 
Adjustment. 
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3-3.2 PROGRAM MODE 

CAUTI O N  
DIG ITRIP MV TRIP U N IT SETTI NGS MUST 
B E  P RO G RA M M E D  B EFORE THE T R I P  
U N IT IS PUT I NTO OPERATION. 

Notes: 
1 )  The Prog ram Mode cannot be entered if 
t he  c i rcu i t  b reaker  i s  c losed . The c i rc u it 
breaker position is determined via the nor­
mal ly closed breaker "b "  contact on termi­
nals 9 and 1 0 of TB 1 . Refer to the typical 
wiring diagram in Figure 3- 1 .  

2)  The settings that are altered during a pro­
gramming session wil l  not be saved unti l the 
Save Sett ings pushbutton is pressed and 
released . 

3) I f  the c ircu it b reaker is c losed during a 
programming session,  the un it wi l l  exit the 
Program Mode without saving any new set­
point values and the message "ERR"  w i l l  
appear in  the SettingsfTest TimefTrip Cause 
window. 

4) When p rogramm i ng i s  conc luded and 
new setpoints saved ,  the Prog ram Mode 
pushbutton should be pressed and released 
to exit the Program Mode. 

5) The P rogram Mode is also exited if the 
Reset pushbutton is pressed and released 
o r  if there is no p rog ramming activity for 
approximately 2- 1 /2 minutes. 

CAUTION 
IT IS  I MPORTANT TO VER IFY ALL TR IP  
UN IT SETTINGS BEFORE THE BREAKER 
I S  C LO S E D  S I N C E  I N C O R R ECT S ET­
TINGS CANNOT BE ALTERED UNTIL THE 
BREAKER IS AGAIN OPENED. THE "VI EW 
SETTINGS" PUSHBUTTON IS USED FOR 
THIS VERIFICATION . 

Refe r to  Section 3-3. 3 ( P rog ra m m i n g  

1.8. 33-740-1 A  

Overview) and the following specific detai ls 
to become fam i l ia r  with the programming 
process. 

To enter the Program Mode, open the pro­
tective access cover and press and release 
the Program Mode On/Off pushbutton .  The 
Program LED wi l l  b l ink g reen , indicating that 
the Program Mode has been entered . The 
present value of the first setpoint to be pro­
grammed (Long Delay Slope) wi l l  appear in 
the SettingsfTest TimefTrip Cause Window, 
w h i c h  w i l l  b e  refe r red  t o  as  t h e  
Alphanumeric Display for the rest of this dis­
cussion . The Long Delay Slope LED wi l l  be 
bl inking g reen . The Raise or Lower pushbut­
tons can now be used to change the value 
of the setpoint. Keep in mind that the Raise 
and Lower pushbuttons wi l l  rol l  over from 
h i ghest to l owest and  l owest to h ig hest 
respectively. If e ither of the pushbuttons is 
held down and not released, their function is 
accelerated . This is true for al l  white push­
buttons on the panel face. 

Remember that the slope setting appl ies to 
bo th  t h e  p h ase  a n d  g ro u n d  p rotect i o n  
curves. Refer to Section 2- 1 .4 and Table 2. 1 
to review slope selection possibi l it ies. 

Pressing and releasing the Select Sett ings 
pushbutton wi l l  cause the un it to step to the 
next setpoint. This is the Phase Long Delay 
Sett ing . The Long De lay Sett ing LED wi l l  
b l ink g reen. S imultaneously, the Phase LED 
wi l l  be b l ink ing g reen,  ind icating  that th is 
sett ing is associated with the phase protec­
tion curve.  

After the Raise and/or Lower pushbuttons 
are used to arrive at the des i red  P h ase 
Long De lay Sett i n g ,  the Se lect Sett i ngs  
pushbutton can be  pressed and released to 
step to the next setpoint, which is the Phase 
Long De lay Time sett ing .  The Long Delay 
Time setting LED wi l l  b l ink g reen along with 
the Phase LED. Refer to Table 2.2 for the 
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available sett ings and note that the available 
sett ings can vary, depend ing upon wh ich 
slope was previously selected. 

P ressing and releasing the Select Sett ings 
pushbutton wi l l  cause the un it to step to the 
Phase Short Delay sett ing .  Refer to Table 
2.2 for the avai lable sett ings.  This function 
can be d isabled by se lect ing the "NONE" 
sett ing .  The Short De lay sett ing LED and 
the Phase LED wi l l  b l i nk  g reen .  Afte r the 
Raise and/or Lower pushbuttons are used to 
a rr ive at t he  des i red  sett i n g ,  the Se lect 
S e tt i n gs p u s h b u t t o n  i s  p ressed a n d  
released t o  move t o  the next setpoint. The 
next setpo int  is Short Delay Time sett ing 
(Table 2 .2) ,  un less "NONE" was selected for 
t he  S h o rt D e l ay sett i n g .  I f  "NONE"  was 
selected,  the Short Delay Time sett ing wi l l  
automat ical ly be bypassed in favor of the 
next in order sett ing, Phase Instantaneous. 

When at the Phase I nstantaneous sett ing,  
both the Instantaneous setting LED and the 
Phase LED will b l ink g reen . Refer to Table 
2.2 for the avai lable instantaneous settings. 
Once a se lec t ion  oth e r  than " N O N E "  is 
made and the Select Settings pushbutton is 
pressed and released , the un it steps to the 
n ext s et p o i n t .  I f  " N O N E" is the  sett i n g  
selected and the Select Settings pushbutton 
is pressed and  re leased , the Phase and 
Instantaneous LEOs remain on and the unit 
wi l l  now offer a choice of whether to turn the 
d iscr i m i n at o r  op t i on  on or off .  Refe r to  
Section 2- 1 . 4  to  review the discr im inator 
option details. Once the d iscriminator option 
select ion is made and the Select Settings 
pushbutton is pressed and released, the unit 
steps to the next setpoint. 

Ground Long Delay setting is the next set­
point. The G round Long Delay setting LED 
and the G ro u n d  L E D  w i l l  b l i nk  g reen . A 
slope selection choice wi l l  not be offered ,  
s ince the slope choice made for Phase Long 
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Delay Protection also applies for the G round 
Long Delay Protection curve. 

Programming the ground setpoints is han­
dled in  the same manner  as was used in  
selecting the phase setpoints, except for the 
following:  

1 )  The G round Long Delay sett ing can be 
disabled by select ing "NONE".  Th is is not 
possible on the Phase Long Delay sett ing.  

2)  I f  " N O N E" is  se lected fo r the G ro u n d  
Instantaneous sett ing,  there i s  n o  d iscrimi­
nator opt ion , as was the case fo r Phase 
Instantaneous setting .  

For  a complete l isti ng  of a l l  the avai lab le 
ground setpoints, refer to Table 2.3. 

When al l  of the ground setpoints are estab­
l ished and the Select Settings pushbutton is 
pressed and released , the un it steps to the 
High Load Sett ing. The H igh Load LED wil l  
bl ink g reen and the last programmed value 
for the High Load time setting wi l l  appear in 
the alphanumeric display. Refer to Section 
2- 1 .4 and Table 2.3 to review the High Load 
funct ion and/o r to se lect the appropriate 
High Load time sett ing. Once th is selection 
is made and the Select Settings pushbutton 
is pressed and re leased, the un it steps to 
the last setpoint. 

The last setpoint selection to be made is the 
Freq u e n cy. T h e  c h o ices  a re 6 0 H z  a n d  
50Hz. When this selection i s  made and the 
Select Sett ings pushbutton is pressed and 
re leased,  the un it cycles back to the f i rst 
setpoint, the Long Delay Slope. 

It is possible to step backwards through the 
setpoints by pressing and holding down the 
Select Sett ings pushbutton ,  wh i le press ing 
and releasing the Lower pushbutton .  

To save the new settings at any t ime,  press 
and release the Save Settings pushbutton .  
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W h e n  t h e  S ave S ett i n g s  p u s h b ut ton  i s  
pressed and released, the un it wil l blank the 
alphanumeric display for two seconds, and 
then d isplay the last sett ing. At this moment, 
the un it will use the new setpoints for protec­
tion. After pressing the Save Settings push­
button , the P rogram Mode can be exited by 
any one of three ways: 

1 )  Press and release the P rogram Mode 
On/Off pushbutton . 

2) Press and release the Reset pushbutton .  

3 )  Perform no programming activity for 
2 1 /2 minutes. 

CAUTION 
TH E S AV E  S ETTI N G S  P U S H B U TTO N 
M U ST B E  P R E S S E D  A N D  RE LEAS E D  
BEFORE EXITI NG THE PROGRAM MODE. 
OTH E RW I S E ,  T H E C H A N G E D  S ET­
POI NTS W I LL NOT BE SAVED. IN  ADDI ­
T ION,  AFTER TH E P ROGRAM M I N G  OF 
S ETT I N G S  I S  COM PLETE,  IT I S  V E RY 
I M PORTANT TO V E R I FY ALL TH E S ET­
TINGS BY DEPRESS ING THE "VIEW SET­
T I N G S" P U S H B UTTON A N D  STE P P I N G  
THROUGH THE SETTI NGS.  

3-3.3 PROGRAM MING OVERVIEW 

An overview of the programming function is 
presented here in terms of two flow charts. 
These flow charts are intended as quick ref­
e rences afte r t he  m ate r ia l  p resented i n  
Section 3-3 .2 has been reviewed . 

The  f l o w  c h a rt e n t i t l e d  " P ro g ra m m i n g  
Sequence Preview" (Figu re 3-1 3) presents 
the general programming steps the Digitrip 
MV trip un it fo l lows , always beginning with 
the "Slope" selection . Each time the "Select 
S et t i n g s "  p u s h b u t t o n  i s  p ressed a n d  
released, the trip un it advances to the next 
sequential step. 

The flow chart entitled "Local Programming 

1.8. 33-740-1 A  

Sequence Flow Chart "  ( Figu re 3- 1 4) p re­
sents details of the programming function . A 
specific setting decision is called for at each 
DIAMOND SHAPED decision point. After a 
decis ion is made to either accept or  change 
the displayed sett ing ,  the "Select Settings" 
pushbutton is pressed and released to move 
to the next setting in the programming order. 
Notes to the right of the flow chart and con­
n ected by d ot ted  l i n e s  to t h e  " S e l ect  
Sett i ngs "  pushb utton boxes a re u sed to 
h ighl ight what d isplays wi l l  be activated and 
observed as the trip unit  moves through the 
programming steps. 

• ' 
(First Step) Program the 

Program the GROUND LONG 
SLOPE DELAY PICK UP 

t ' 
Program the Program the 

PHASE LONG GROUND LONG 
DELAY PICK UP DELAY TIME 

_!_ of 
Program the Program the 

PHASE LONG GROUND SHORT 
DELAY TIME DELAY PICK UP 

t of 
Program the Program the 

PHASE SHORT GROUND SHORT 
DELAY PICK UP DELAY TIME 

t ' 
Program the Program the 

PHASE SHORT GROUND 
DELAY TIME INSTANTANEOUS 

PICK UP 

t ' 
Program the 

Program the PHASE 
INSTANTANEOUS PHASE HIGH 

PIC K UP LOAD TIME 

' ' 
Program the (Last Step) 

DISCRIMINATOR Program the 
ON/OFF FREQUENCY 

t t 
Figure 3-1 3 Programming Sequence Preview 
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Programming Notes: 
1) New Settings can be saved individually at any­
time during the programming process or in total at 
the end of the programming process by pressing 
the "Save Settings" pushbutton. This must be 
done prior to exiting the "Program Mode". 

2) Any pushbutton used during programming must 
be pressed and released to accomplish its func­
tion. 

3) In some instances, use of the "Select Setting" 
pushbutton can result in movement to 1 of 2 possi­
ble next programming setpoints. It depends on the 
last selection made. 

Program Mode LED Blinks Green and First 

- - - - - - - Setpoint's Present Value (Long Delay Slope) 
Appears With Stope LED Blinking Green 

To Accept 

Press "Select 

1.8. 33-740-1 A  

Settings" PB and Long Delay Setting and t--------J�---------1 Move tote7;:e Long - - - - - - - Phase LEDs Blink Green 

To Change To Accept 

Press "Select 
Settings" PB and Long Delay Time Setting and t--------1----------1 Move to Phase Long - - - - - - - Phase LEOs Blink Green Delay nme 

To Change To Accept 

To Change To Accept 

Press "Select 
1---------l•----------l Mg>;�t(��h:s� 'll'h

d
ort 

Delay Time or Phase 
Instantaneous 

Setting Other Than NONE 

To Change To Accept 

To Change To Accept 

Press "Select 
Settings" PB and t--------1----------IM��� �� �i���r'ri/i��t�9 

Selection 

Short Delay Setting and 
Phase LEDs Blink Green 

Either Short Time Setting or 
- - - - - - - Instantaneous Setting and 

Phase LEOs Blink Green 

If NONE Setting Selected 

_ _ _ _ _ _ _ Instantaneous Setting and 
Phase LEOs Blink Green 

Instantaneous Setting and 
Phase LEDs Continue 

- - - - - - - Blinking Green or Long 
Delay Setting and Ground 
LEOs Begin Blinking Green 

Figure 3-14 Local Programming Sequence Flow Chart L--------� Continued ---------
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� __ If NONE Set�d-� 
___ S,_e,_,t"'ti,.,ng'L'::O�thc<eo-r_.T,.h�a"'n-'N"O"'N"E'=-�oC---' f,__--l Press "Select t"���q�· �r���J 

To Change To Accept 

Press "Select 
1---------------------t Mo��

t
\
i
g�;:U�d

a
C�n 

DelaY. Time or Groun� 
Short Delay 

To Change To Accept 

Press "Select 
1--------------------l Mo��

t
\��;o��dag�ort 

To Change 

To Change 

To Change 

Setting Other Than NONE 

To Accept 

To Accept 

To Accept 

Delay Time or Ground 
Instantaneous 

Press "Select 
Settings" PB and 
Move to Ground 
Instantaneous 

Press "Select 
Settings" PB and -����-- ---------1 Move to Last Setting 

Frequency 

To Accept 

Press "Select 
J���n�:�:� }7r�t 
Setting Long Delay 

Slope 

"Save Settings"and 

Long Delay 

Long Delay Time or Short 

- - - - - - - Delay Setting and Ground 
LEDs Blink Green 

If NONE Setting Selected 

Short Delay Setting and 
- - - - - - - Ground LEDs Blink Green 

Short Delay Time or 
- - - - - - - Instantaneous Setting and 

Ground LEDs Blink Green 

If NONE Setting Selected 

Instantaneous Setting and 
Ground LEDs Blink Green 

High Load Setting LED 
Blinks Green 

Exit "Program Mode" <D Continue Programming 
Exit the "Program Mode" in 1 of 3 ways: 

(a) Press "Program Mode" On/Off PB 
(b) Press "Reset" PB 
(c) Perform no programming activity for 2-1/2 minutes 
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3-3.4 TEST MODE 

The Test Mode is not intended for l ive prima­
ry current interruption. The intent is to permit 
the periodic performance of simple tests that 
verify the functional performance of the trip 
unit. To enter the Test Mode, open the pro­
tective access cover. Press and release the 
Test Mode On/Off pushbutton. The fol lowing 
should be verified before proceeding: 

1 )  The word TEST appears in the alphanu­
meric d isplay. 

2) The Test LED is bl inking green. 

3) The RMS Amperes (numeric display win­
dow is blank. 

4) An error message (ERR) does not appear 
in the alphanumeric display. 

I f  there is g reater than 0. 1 per unit of current 
flowing on either a phase or ground circu it, 
the error message (ERR) wi l l  appear and 
there wi l l  be an automatic exit from the Test 
Mode. This maximum current value can be 
determined by mult iplying 0 . 1  times the CT 
primary current amperes rating. The CT pri­
mary current ampere rating is established by 
the D I P  switch sett ing on the back of the 
u n it .  Refe r to Section 5-4 entit led " I n i t ia l  
Start-Up" and Tables 5. 1 and 5.2 for a trans­
lat ion of D I P  switch sett ings to CT primary 
ampere ratings. 

Table 2.4 shows the test matrix that can be 
performed.  A translation of the test matrix 
elements is as fol lows: 

a) "P" sign ifies a phase cu rrent test. 

b) "G" signifies a g round current test. 

c) "T" signifies that the test wil l in itiate clos­
ing of the un it's trip contacts. 

d) The numerical values are the per unit 
values referenced to the I n  value, which 
is determined by the CT rat ing sett ing. 

Tes ts  c a n  be d o n e  on both  phase  a n d  
ground elements. For either of these tests a 
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trip o r  n o  trip mode can b e  selected . A trip 
test will activate the trip coil while a no trip 
test exercises the trip function without acti­
vating the trip coi l .  

When in  the Test Mode ,  the Se lect Tests 
pushbutton is pressed and released to step 
between the fou r  g roups of settings shown 
vert ically in Table 2.4. 

The Raise and Lower pushbuttons wi l l  move 
the display between the setpoints for each 
of the four  groups. Within  a group,  the set­
points move horizontally (Table 2.4). 

Pressing and releasing the Test pushbutton 
wil l  in it iate the selected test . 

When the  i n i t iated test i s  comp lete , the 
appropriate front panel LEOs wi l l  be red to 
indicate the cause of the trip .  The alphanu­
meric display shows the t ime to trip, and the 
numeric d isplay shows the magnitude of the 
trip cu rrent. The Test Mode can be exited as 
fol lows: 
1 )  Press and release the Test Mode On/Off 

pushbutton .  

2 )  Press and release the Reset pushbutton. 

3) Perform no testing activity for approxi-
mately 2 1 /2 minutes. 

3-4 COMMUN ICATIONS FUNCTION 

The commun ication function can del iver al l 
the data and flags that can be viewed local ly 
on the trip un it to a host computer equ ipped 
with an appropriate software package .  I n  
add it ion ,  the host computer can i n i t iate a 
"Commun ication Trip" and "Communication 
Close" control type command . 

The Catalog Number DTMV01 trip un it has 
a bu i l t i n  I N COM commun icat ion network 
port that is avai lable on terminals 1 and 2 of 
TB2 (Figure 3- 1). The device Address and 
the des i red BAU D  Rate are p rogrammed 
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using the fol lowing pushbuttons located on 
t h e  f ront  pan e l :  "Se lect Tests " ,  "Test" , 
"Raise" and "Lower'' and "Select Settings". 

To enter the mode that permits changing the 
device Address and/or BAUD Rate, depress 
and ho ld  the "Test" Pushbutton and then 
d e p ress and re l ease the "Se lect Tests" 
Pushbutton .  The BAUD Rate and Address 
respectively wil l  appear in the Settings/Test 
Ti m e/Tr i p  C a u s e  W i n d ow.  The  "Test"  
Pushbutton can now be released. The last 
digit on the right flashes. Press and release 
"Select Sett ings" Pushbutton to sh ift the 
flash ing portion of  the display horizontal ly 
from the lowest address digit on the right to 
the l ast d isp lay on the l eft , wh ich is the 
BAUD rate . The BAUD rate wi l l  flash with an 
"H" (H igh BAUD Rate = 9600) or an "L" (Low 
B A U D R at e  = 1 200) . To i n c rease o r  
decrease the flashing digit or flashing baud 
rat e ,  p ress  a n d  re l ease t h e  "Ra ise"  o r  
"Lower" P u s h b uttons .  When  comp leted , 
depress the "Save Setpoints" Pushbutton to 
save and exit this mode. Table 3. 1 outlines 
display possibi l ities and thei r mean ings. 

The Catalog Number DTMV02 trip un it has 
provisions and mounting holes to accept a 
PON I Module (Figure 1 -2). When the PONI 
module is the commun ication medium,  the 
BAUD Rate and Address are established on 
the PON I .  Refer to the P O N I  I nstruct ion 
Leaflet for detai ls. 

Table 3.1 Digitrip MV Display Messages 

Message Mean ing 

"TEST" 
" RAM" 
"ERR" 

"PRGM" 
"LOT" 
"SOT" 
" INST" 
" D ISC" 
"EXTT" 
"OVER" 

"ORNG" 

Entered test mode. 
A ram check error was detected.  
An error in the test mode has occurred/or an error in the 
EPROM setpoints was detected. 

Entered the program mode. 
Digitrip MV tripped via the long delay function. 
Digitrip MV tripped via the short delay function. 
Digitrip MV tripped via the instantaneous function . 
Digitrip MV tripped via the discriminator function. 
External trip via INCOM communications. 
Override trip (Dig itrip MV tripped via 1 00 per unit fixed 
instantaneous). 
Overrange value (trip value is greater than 28 per unit) . 
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SECTION 4: APPLICATION CONSIDERA­
TIONS 

4-1 GENERAL 

To date, characteristics of relays used with 
medium voltage circuit breakers have been 
electromagnetic induction disk relay charac­
teristics or  e lectron ical ly generated im ita­
tions. The most l ikely reason for this was the 
belief that this characteristic provided better 
coord ination . It was thought that the addi­
tional effort required to make electronic trip 
un it characteristics of that form was justified 
by the performance potential .  Medium volt­
age overcurrent protection generally implies 
the use of devices producing induction disk 
relay type characteristics. 

When e lectronic c i rcuit capabi l ity was first 
introduced in low voltage circuit breaker trip 
units , designs to ach ieve responses that imi­
tated thermal  b imetal tr ip un its were not 
sought after. S uch responses wou ld  have 
been qu ite difficult to achieve or make eco­
nomically feasible. If smoothly curve charac­
te r i s t i cs  w o u l d  h ave b e e n  abso l ute l y  
requ i red , t he  deve lopment o f  econom ical 
e lectron ic  trip u n its wou ld have been set 
back. This set back would have lasted unti l 
smaller electronic components, today's digi­
tal electronic circuit chips and related manu­
factu ring  techno log ies became avai lab le .  
I nstead , the natura l  tendency, at the t ime, 
was to uti l ize the capabi l ities of electronic 
c i rcu its to form mathematically simpler trip 
unit characteristics made up of, as much as 
possible, connected straight l ine segments, 
and to provide all of the requisite functions 
for protection .  Mathematical i nteg ration of 
sensed signal current magnitudes over time 
could be accomplished readily in these elec­
tronic c i rcuits, and straight l ine alternatives 
to the smooth curve bimetal trip unit heater 
c h a racter ist ics became accepta b l e  and 
commonp lace in  low voltage breaker t rip 

36 

1 .8. 33-740-1 A  

units . Through continued development over 
a period of time ,  e lectronic trip un it c i rcu it 
des igners were ab le to add featu res l i ke 
short-t ime delay and zone i nterlocking to 
p roduce even m o re effect ive p rotect ive 
devices. 

In taking a new look at the distribution sys­
tem from this new and more balanced per­
spective , it was possible to see the potential 
benefit of a medium voltage trip unit design 
incorporat ing a l l  of the advantages of the 
p roven  l ow vo l tage  dev i ces  w i th  a n  
upstream interface that could more readi ly 
be adapted to fami l iar medium voltage prac­
tices. By uti l izing the straight l ine segment 
approach to bui lding time-current character­
istics, more of the digital logic capabi l ity of 
the trip unit could be used for functional uti l i­
ty, and less of it for shaping response char­
acteristics . The new functions of It and l 4t 
are introduced in the Digitrip MV Trip Unit. 
The user can now choose defin ite time, It, l 2t 

or l4t functions or slopes for the straight l ine 
characteristics, suggestive of the terminolo­
gy  of i nverse ,  m o d e rate ly  i nve rs e ,  and  
extremely inverse when referring to  trad i­
tional induction disk relay applications. 

Relative to the characterist ic t ime-cu rrent 
curves, it  was decided to fol low the existing 
medium voltage pract ice of using a single 
l i n e  characte ristic to descr ibe a tr ip u n it 
response rather than the two l ine band char­
acteristic used for low voltage appl ications. 
This distinguishes medium voltage charac­
teristics from low voltage cha racteristics 
when referring to coordination curves. It also 
impl ies that time difference for coordination 
of medium voltage trip  un it characteristics 
with other overcurrent device characteristics 
should be handled in the same manner as 
other medium voltage trip devices, such as 
induction disk relays . For this reason ,  sepa­
ration required between characteristics can 
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be smal ler. A 0.3 second separation would 
be more appropriate than the 0.4 second 
interval used for induction disk relays. 

I n  add i t ion to the f lex ib i l ity of new s lope 
options in the characteristics and the inher­
ently avai lable IEEE function logic the out­
put contacts incorporate ( i .e .  functions 50, 
5 1 , 86 and 87 devices), the straight l ine seg­
ment characteristic curves of the Dig itrip MV 
Trip  Un it can fac i l itate the design of very 
effective and flexible selectively coordinated 
systems. 

4-2 ZONE  INTERLOCKING CAPABI LITIES 

To min im ize damage to the system , fau lts 
shou ld be cleared as qu ickly as possib le .  
Zone se lective i nte rlocki ng p rovides th is 
capab i l i ty better than a system with on ly 
selective coordination.  

When the zone interlocking feature of the 
D ig itr ip MV protective device is used , the 
D ig itr ip MV wi l l  i n it iate a trip immediate ly 
when the fault is in the breaker's zone of 
protection , s imi lar to differential relay protec­
t ion.  It provides standard coordinated trip­
p ing when the fault is located outside the 
zone of protection .  Upstream Dig itr ip MV 
breakers are restrained from tripping imme­
d iately by an interlocking s ignal  from the 
downstream breakers. This interlocking sig­
nal requ i res on ly a pai r of wires from the 
downstream breaker to the upstream break­
er. 

Zone interlocking ,  therefore , provides fast 
tripping in the zone of protection,  but gives 
positive coordination between mains, feed­
ers and downstream breakers .  For fau lts 
outside the zone of protection,  the Digitrip 
MV on the breaker nearest the fau lt sends 
an interlocking signal to the Digitrip MV pro­
tective devices of the upstream breakers .  
This interlocking signal restrains tripping of 
the upstream breakers until their set coordi-

1.8. 33-740-1 A  

nation times are reached. Thus zone inter­
locking, applied correctly, can resu lt in mini­
mum damage with a resultant minimum dis­
ruption of service . 

Zone selective interlocking is avai lable on 
Dig itrip MV trip un its for the long t ime and 
s h o rt t i m e  f u n ct i o n s  on t h e  p h ase and  
ground elements . Refer to Figure 4- 1 for a 
typical  phase zone select ion i nter lock ing 
wiring diagram or refer to Figure 4-2 for  a 
typical g round zone selection i nterlocking 
wiring diagram. 

4-3 CONCLUSION 

This brief discussion shows users the capa­
bi l ities of the Digitrip MV Trip Un it and the 
new log ical approach to p ractical system 
coordinat ion .  The principles of appl ication 
demonstrated indicate that the ful l latitude of 
the Digitrip MV Trip Un it functions can only 
be fu l ly apprec iated by work ing out more 
coord ination exercises. A user may beg in  
coordinating the trip un it by tracing its print­
ed curves, as is the present day practice for 
tracing non- l inear curves. As fami l iarity is 
gained, a switch to logical implementation is 
l ikely to fol low. 
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TB l 

Z O N E 1 
DTMV DTMV 

F l  F 2  
T B !  

Z O N E  2 3 

Z O N E 3 
NOTES: 

DTMV 

B3 

TYP I CAL MA I N  

D I G I TR I P  MV 

TYP I CA L  
FEEDER 

DTMV ' S  

T Y P I CAL 

BREAKER 
DTMV ' S  

G) FOR PHASE ZON E  I NTERCONNECTION CABLE, S E E  CABLE SPECIFICATIONS O N  FIG. 3- 1 .  
MAXIMUM DISTANCE BETWEEN FIRST AND LAST ZONE SHOULD BE 250 FEET. ROUTE 
SEPA RATE FROM POWER CONDUCTORS. 

@ JUMPER ON DEVICES IN LAST ZONE USED TO PROVIDE TIME DELAY PER LONG DELAY OR 
SHORT DELAY TIME SETTING. I F  JUMPER NOT USED DIGITRIP MV WILL IN ITIATE TRIP 
WITHOUT TIME DELAY (NOMINALLY 0.1  SECONDS) . 

@) U P  TO 1 0  DIGITR IP  DEVICES MAY BE WIRED IN PARALLEL TO PROVIDE A SINGLE UPSTREAM 
R ESTRAINT SIGNAL. 

@ ONLY 1 ZON E  COMMON USED FOR BOTH PHASE AND GROUND. DO NOT CONN ECT ZON E  
COMMON TO EARTH GROUND. 

Figure 4-1 Connection Diagram For Typical Phase Zone Selective Interlocking 
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Z O N E  1 
DTMV 

F l  

Z O N E  2 

Z O N E  3 
NOTES: 

T B  

.D.li:1'L 
B 2  

3 

T B  

DTMV 

F 2  

.D.li:1'L 
B 3  

T Y P I CAL MA I N  

D J G I TR I P  MY 

T Y P I CAL 

FEEDER 

DTMV ' S  

TYP I CAL 
DO\INSTREAM 

�------I___J BREAKER 

(D FOR PHASE ZONE INTERCONNECTION CABLE, SEE CABLE SPECI FICATIONS ON FIG. 3-1 .  
MAXIMUM DISTANCE BETWEEN FIRST AND LAST ZONE SHOULD BE 250 FEET. ROUTE SEPA­
RATE FROM POWER CONDUCTORS. 

(2) JUMPER ON DEVICES IN LAST ZONE USED TO PROVIDE TIME DELAY PER LONG DELAY OR 
'SHORT DELAY TIME SETTING. IF JUMPER NOT USED DIGITRIP MV WILL INITIATE TRIP WITH­
OUT TIME DELAY (NOMINALLY 0.1 SECONDS). 

@ UP TO 1 0  DIGITRIP DEVICES MAY BE WI RED IN PARALLEL TO PROVIDE A SINGLE 
U PSTREAM RESTRAINT SIGNAL. 

(4) ONLY 1 ZONE COMMON USED FOR BOTH PHASE AND G ROUND. DO NOT CONNECT ZONE 
�MMON TO EARTH G ROUND. 

Figure 4-2 Connection Diagram For Typical Ground Zone Selective Interlocking 
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S E CTI O N  5 :  I NSTA LLATION,  STA RTU P 
AND TESTI NG 

5-1 INTRODUCTION 

This sect ion describes mount ing ,  w i r ing ,  
sta rtup  and m iscel laneous test ing deta i ls  
associated with the Digitrip MV Trip Unit .  

WARNING 

I N S U R E T H AT T H E  I N CO M I N G AC 
P OW E R  A N D  FO R E I G N  POWE R 
S O U R C E S  A R E  T U R N E D  O F F  A N D  
LOCKE D OUT B E FO R E  P E R FO R M I N G  
ANY WORK O N  THE D IG ITRI P  M V  TRIP 
UN IT OR ITS ASSOCIATED EQU IPMENT. 
FAILURE TO OBSERVE TH IS PRACTICE 
C O U L D  R E S U LT I N  S E R I O U S  I NJ U RY, 
DEATH AND/OR EQUIPMENT DAMAGE.  

5-2 PANEL PREPARATION 

This section describes the panel preparation 
and mounting of the Digitrip MV Trip Unit. 

5-2.1 CUTOUT 

Since the Dig itr ip MV Tri p Un it is typical ly 
mounted on a cabinet door, it is necessary 
to prepare a cutout in  which it wi l l  be placed. 
The d imensions for this cutout, along with 
the locat ion of the six mounting holes, are 
shown in Figure 5- 1 .  Before actually cutting 
t he  pane l ,  be s u re that the  req u i red 3-
d imens iona l  c l e a rances for  the t ri p  u n it 
chassis allow mounting in the desi red loca­
t ion .  D ig itr ip MV Trip Un it d imensions are 
shown in Figure 5-2. 

It is necessary to hold the tolerances shown 
when making the cutouts and placing the 
holes for the mounting screws . In  particular, 
the horizontal d imensions between the cen­
ter of the mount ing holes and the vertical 
edge of the  cutout m ust be with in  0 and 
+0.050 in .  (0. 1 3  em) . 

40 

.203 DIA. 
6 HOLES 
(USE 6. 1 0-32X.438 
SCREWS FOR MOUNTING 

_ _  T�N�+ - - - -

1 
i 
I 
I 
I 

.062 R �· 
4 PLACES 

- - - - -+-- - - - -

I .B. 33-740-1 A  

Figure 5-1 Cutout Dimensions {Inches) 

5-2.2 MOUNTING 

Do not use a tap on the face of the trip unit 
since this wil l  remove excessive plastic from 
the holes, resulting in less threaded material 
to secure the trip unit to it mounting panel .  

Place the Digitrip MV Trip Unit through the 
cutout in  the pane l .  Be sure the Operator 
Panel faces outward . Use the 0 .38 i n .  (0.9 
em) long screws included with the trip un it to 
mount the unit on a single-th ickness panel .  
Be sure to start the screws from INSIDE the 
panel , so they go through the metal f irst . 

NOTE: When field instal l ing an INCOM-
PON I module,  be certain to careful ly 
follow all the installation instructions 
supplied with the PON I  module.  

5-3 WIRING 

The wiring of the Digitrip MV Trip Unit must 
fol low a suitable "wiring plan d rawing". The 
term wiring plan, as used here, refers to the 
drawings made for the specific appl ication . It 
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Figure 5-2 Digitrip MV Trip Unit Dimensions (Inches). 

describes all electrical connections between 
the Digitrip MV Trip Unit and external equip­
ment. This drawing is made by the user. It 
may also be helpful to refer to the trip unit's 
specific wiring diagram shown in Figure 3- 1 .  
An example of a typical wiring plan i s  shown 
in Figure 2- 1 .  Note the fo llowing : 

1 . ) The wires to the terminal blocks must not 
be larger than AWG No. 1 4. Larger wire 
wi l l  not connect properly to the terminal 
b lock. However, larger size wi res can be 
used for the CT connections, with appro­
priate ring terminal . 

2 . )  The terminal block has No. 6-32 sems 
pressu re saddle screws. 

3 . )  All contacts are shown in their de-ener­
g ized position. Note that the Protection 
Off Alarm Relay is energ ized when con­
trol power is applied. 

I .B. 33-740-1 A 

All wiring must conform to applicable feder­
al ,  state and local codes. 

5-4 INITIAL STARTU P 

The information here is intended to be used 
when f i rst app ly ing contro l  power  to the  
Digitrip MV Trip Unit. 

5-4.1 BEFORE POWER APPLICATION 

a) Verify that all wiring is correct, as shown 
on the wiring plan drawing. 

b) If a field installed optional PON I  module is 
to be used , connect it to the trip un it with the 
control power off. 

c) Set the D IP switches per Tables 5. 1, 5.2 
and 5.3. 
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TAB LE 5.1 D IP  SWITCH SETTINGS FOR 
PHASE CURRENT TRANSFORMER 

CT 

Primary 51 52 53 54 55 

50 OFF OFF OFF OFF OFF 

75 ON OFF OFF OFF OFF 

1 00 ON ON ON ON ON 

1 50 OFF ON ON ON ON 

200 ON OFF ON ON ON 

250 OFF OFF ON ON ON 

300 ON ON OFF ON ON 

400 OFF ON OFF ON ON 

500 ON OFF OFF ON ON 

600 OFF OFF OFF ON ON 

630 OFF ON OFF OFF OFF 

800 ON ON ON OFF ON 

1 000 OFF ON ON OFF ON 

1 200 ON OFF ON OFF ON 

1 250 ON ON OFF OFF OFF 

1 500 OFF OFF ON OFF ON 

1 600 ON ON OFF OFF ON 

2000 OFF ON OFF OFF ON 

2400 ON OFF ON ON OFF 

2500 ON OFF OFF OFF ON 

3000 OFF OFF OFF OFF ON 

3200 ON ON ON ON OFF 

4000 OFF ON ON ON OFF 

TA B LE 5.2 D I P  SWITCH SETTI NGS FOR 
GROUND CURRENT TRANSFORMER 

CT Primary 56 57 
Same As 
Phase 
50 
1 00 

400 

ON 

OFF 
ON 

OFF 

ON 

ON 
OFF 

OFF 

TAB LE 5.3 M ISCELLANEOUS DIP SWITCH 
SETTING 

Feature 58 59 51 0 
Enable Download Set Point ON XXX SPARE 

Disable Download Set Point OFF XXX SPARE 

Auto Reset XXX ON SPARE 

Manual Reset XXX OFF SPARE 
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5-4.2 INITIAL POWER APPLICATION 

a) Apply control power to the Digitrip MV 
Trip Unit .  Refer to Paragraph 3-2 entitled 

"Power-up And Self Testing" . 

b) Insure that the Operational LED on the 
front of the trip un it is bl inking green. 

5-5 MISCELLANEOUS TESTING 

CAUTION 

DO NOT PERFORM DI ELECTRIC TEST­
I N G  BETWEEN TH E D IG ITR IP 'S  M ETAL 
BACKPLATE OR THE EARTH G RO U N D  
TERMINAL {TB1 -4) AND EITHER O F  THE 
CONTROL VOLTAGE I N P UT TERMINALS 
(TB1 -5 ,TB1 -6) . BOTH OF THESE TERMI­
NALS HAVE SURGE PROTECTION MOVs 
I NSTALLE D TO EARTH G RO U N D  A N D  
COULD B E  ADVERSELY AFFECTED BY 
SUCH TESTING .  

Dielectric Notes: 
1 )  The current transformer input terminals 

labeled (A1 ,A2) ,  (B 1 ,B2) , (C 1 ,C2) and 
(G 1 ,G2) are 5 ampere type current ,trans­
former inputs. These inputs have a 3000 
volt ac breakdown rating for 1 minute 
between phases . 

2) Al l relay output contacts have a 1 000 volt 
ac breakdown rating for 1 minute 
between open contacts. 

3) All other terminals have a 1 500 volt ac 
breakdown voltage for 1 minute to earth 
ground except for the above CAUTION 
restraint. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Digitrip MV Trip Unit 

Section 6 

SECTION 6:  MAINTENANCE AND STOR­
AGE 

6-1 GENERAL 

The Digitrip MV Trip Unit is designed to be a 
self contained and maintenance free un it .  
The printed circu it boards are cal ibrated and 
conformally coated at the factory. They are 
intended for service by factory trained per­
son n e l  o n ly. The Troub leshoot ing G u ide 
(Table 6- 1) i s  intended for service personnel 
to i d e n t i fy w h et h e r  a p ro b l e m  b e i n g  
observed i s  external o r  internal to the unit .  If 
a problem is identified to be internal ,  the unit 
should be returned to the factory for repai r  
or  replacement as described in  Paragraph 
6-3. 

6-1 .1  STORAGE 

The Digitrip MV trip Unit should be stored in 
an environment that does not exceed the 
specified storage temperature range of 
-40°C to + 70°C .  The environment should 
also be free of excess humidity. There are 
no aluminum electrolytic capacitors used in 
the trip un it ,  therefore i t  is not a requ i rement 
to power the un it occasional ly. If possible, 
the trip un it should be stored in its original 
packing material and container. 

6-2 TRO U BLESHOOTING GUIDE (TABLE 
6-1 ) 

WARNING 

A L L  M A I N T E N A N C E  P ROC E D U R E S  
MUST BE  PERFORMED ONLY BY QUALI­
F IED  P E RSON N EL WHO ARE FAM ILIAR 
WITH THE D IG ITRIP MV TRI P  UN IT, THE 
ASSOCIATED BREAKER AND CURRENT 
L INES BE ING MON ITORED. FAILURE TO 
O B S E RV E  T H I S  WA R N I N G C O U L D  
R E S U LT I N  S E R I O U S  I NJ U RY, DEATH 
AND/OR EQU I PMENT DAMAGE.  

T RO U B L E S H O OT I N G  P RO C E D U R E S  

I.B. 33-740-1 A  

MAY I NVOLVE WORKING I N  EQU IPMENT 
A R EAS W I T H  E X P OS E D  L I V E  PARTS 
WHERE THE HAZARD OF A FATAL ELEC­
TRIC SHOCK IS PRESENT. PERSONNEL 
MUST EXERCISE EXTREME CAUTION TO 
AVOID INJURY OR EVEN DEATH.  

ALWAYS D ISCON N ECT AND LOCK OUT 
THE CURRENT SOURCE AND CONTROL 
POWER S U P P LY B E F O R E  TOU C H I N G 
T H E  C O M PO N E N TS O N  T H E  R E A R  
O F  THE DIGITRIP M V  TRIP UN IT. 
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Table 6.1 Trouble Shooting G uide 

Symptom Probable Cause 

Operational LED is Off Trip Unit's Control 
Power is Deficient or 
Absent 

Trip Unit is Malfunctioning 

Operational LED is On Trip Unit's Control 
but Does Not Blink Power is Deficient or 

Absent 

Trip Unit is Malfunctioning 

Operational LED Internal Problem 
Blinks Red or Is Any Detected 
Color Other Than a 
Definite Red or Green 

"PGRM" Appears in Setpoints are Invalid 
Settings Display Window 

Check sum did not Match 

"ERR" Appears in Setting There was an Error During 
Setpoint Programming 

There was an Error While in the 
Test Mode 

"RAM" Appears in An Internal RAM Check Failed 
Settings Display Window 

Current Readings Appear Incorrect CT Ratio Used 
Incorrect in Equipment 

CT Ratio DIP Switch Set 
I ncorrectly 

Incorrect Current Wiring 
(continued) 
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Possible Solution(s) Reference 

Verify that Control Power is Figure 3-1 
Connected Between TB1 -5 and And 
TB 1 -6 and that it is within Paragraph 
Specifications 2-3 

Replace the Trip Unit Paragraph 6·3 

Verify that Control Power is Figure 3-1 
Connected Between TBI-5 and And 
TBI-6 and it is within Paragraph 
Specifications 2-3 

Replace the Trip Unit Paragraph 6-3 

Press Reset PushButton Paragraphs 2-2 . 1  
and 3-2 

Reprogram Setpoints 

Replace Trip Unit if Symptom Paragraph 6-3 
Persists 

Reprogram Setpoints Paragraph 
3-3.2 

Replace Trip Unit if "PGRM" Paragraph 6-3 
Reappears After Saving Settings 

Make Sure the Circuit Breaker 
Stays Open During Programming 
Operation 

More than 0 . 1  Per Unit of Current Paragraph 3-3.3 
Cannot Flow While in Test Mode 

Remove Power From the Trip Unit Paragraph 6-3 
And then Reapply Power - If the 
Symptom Persists, Replace the 
Trip Unit 

Verify CT Ratio in Equipment 

Check For Proper DIP Switch Tables 5.1  and 5.2 
Setting 

Verify Connections on CT Wiring Figures 3-1 and 5-3 
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Symptom 

Current Readings 
Appear Incorrect 

Circuit Breaker Trips 
Much Faster than 
Expected on Long Delay 

Circuit Breaker Trips 
Much Slower than Ex-
pected on Long Delay 

Trip Unit Indicates a Trip, 
but Circuit Breaker 
Doesn't Open 

Probable Cause 

Incorrect System Frequency 
Programmed 

Breaker "b" Contact to trip unit 
not functioning 

Incorrect Settings 

Phase Zone Interlocking 
not used and Jumper Missing 

Ground Zone Interlocking not 
Used and Jumper Missing 

Zone Interlocking Used 

The Short Delay Time Setting 
Determines the Minimum Long 
Delay Time 

Improper Wiring from Trip Unit 

Unit in Test Mode with "No Trip 
Test Selected" 

1.8. 33-740-1 A  

Possible Solution(s) Reference 

Set to Correct Frequency Paragraph 3-3.2 

Insure "b" contact type is Figure 3-1 
connected to trip unit and 
functioning 

Check Settings Paragraph 3-3.2 
and Tables 5. 1 and 
5.2 

Check for Phase Zone Interlocking Figure 3-1 
Jumper Between TB1 -1 3  
and TB1 - 1 4  

Check for Ground Zone Figure 3-1 
Interlocking Jumper Between 
TB 1 - 1 1 and TB 1 -1 2  

Check for Absence of blocking Figure 5-3 
Signal from" Down-Stream" Breaker 
NOTE:During an Internal Test, 

there is No Blocking Signal 
from a "Down-Stream" 
Breaker, therefore, add 
jumper for test. 

Check Coordination curves for Section 7, 
Short Delay and Long Delay Paragraph 3-3. 1 
Settings and Figure 3- 1 2  

Check Trip Relay Wiring Figures 3- 1 and 5-3 
NOTE: Instantaneous and 

Override Trip Functions 
Close the Contact Between 
TB2-1 2 and TB2-1 3, while 
Long Delay and External 
Trip Functions Close the 
Contact Between TB2- 1 4  
and TB2- 1 5  

Check that Trip Contact o n  Trip Figure 3-1 
Unit makes 

Select Trip Test While in the Test Paragraph 3-3.3 
Mode 

Check wiring from trip unit to Wiring Plan Drawing 
circuit breaker trip coil 

Check that circuit breaker has Wiring Plan Drawing 
source of tripping power 
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Symptom 

Auto-Reset Function not 
Operational 

Probable Cause 

Breaker "b" Contact to Trip Unit 
Not Functioning 

D IP Switch S9 not set correctly 

1 .8. 33-740-1 A  

Possible Solution(s) Reference 

Check wiring from Breaker "b" Dry Figure 3-1 and 5-3 
Contact to TB 1 -9 and TB 1 - 1  0 of 
Trip Unit Terminal Block 

Check DIP Switch S9 Setting Table 5.3 

Check that "b" Contact is Figure 5-3 
Operational 

Note: When the Digitrip MV Trip Unit is Powered, It Supplies Voltage to the "b" Contacts 

Manual Reset Function Dip Switch S9 Not set correctly Check the Switch Setting Table 5.3 
Not Operational 

Damaged Reset Pushbutton Replace Trip Unit Paragraph 6-3 
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6-3 REPLACEMENT 

Follow these procedural steps to replace the 
Digitrip MV Trip Unit . 

Step 1 :  Turn off control power at the main 
disconnect or isolation switch of the 
control power supply. If the switch is 
not located in view from the trip unit, 
lock it out to guard against other 
personnel accidental ly turning it on. 

Step 2:  Verify that al l "foreign" power 
sources wi red to the trip un it are 
deenergized. These may also be 
present on the alarm terminal 
block. Current transformer inputs 
must be temporarily shorted at a 
point prior to the trip unit's terminals 
before attempting to open these ter­
m inals on the Digitrip MV trip unit. 

Step 3: Before disconnecting any wires 
from the un it, make sure they are 
ind ividual ly identified to assure that 
reconnection can be correctly per­
formed. Make a sketch to help with 
the task of terminal and wire 
identifcation. 

Step 4: If an optional cable connects with 
the Communications Port ,  carefu l ly 
d isconnect it. 

Step 5: Remove wires by loosening or 
removing the screw terminal where 
there is a wire connection . 

Step 6: Remove the 6 mounting screws 
holding the un it against the door or 
panel .  These are accessed from the 
rear of the trip unit .  

CAUTION 
S U P PO RT T H E  TR I P U N IT FROM THE 
FRONT S IDE WHEN THE SCREWS ARE 
LOO S E N E D  O R  R E MOVE D .  WITHOUT 
SUCH SUPPORT, THE TRIP UN IT COULD 

I .B. 33-740-1 A  

FALL OR T H E  PAN E L  COULD B E  DAM­
AGED. 

Step 7: Carefully lay the screws aside for 
later use. 

Step 8:  Mount the replacement un it . 
Read paragraph 5-2.2 before 
attempting this. 

Step 9: Reverse the procedure outl ined in  
Steps 4 through 6 .  

Step 1 0: Using the sketch mentioned in  
Step 3, replace each wire at the 
correct terminal .  Be sure that each 
is firm ly tightened. Remove temp­
orary shorts on incoming current 
transformers. 

Step 1 1  : Restore control power. Refer to 
paragraphs 5-4.2 entitled " In itial 
Power Appl ication". 
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SECTION 7: TIME-CURRENT CU RVES 

The specific t ime-cu rrent curves applicable 
to the Digitrip MV Trip Unit are included in 
this section. 
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Figure 7-7 I nstantaneous Curves, (SC-5396-92). 
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Figure 7-9 Long Delay Ground, 12T Curves (SC-5400-92). 
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Figure 7-10 Long Delay Ground, IT Curves (SC-5401 -92). 
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Figure 7-12 Short Delay Ground Curves (SC-5403-92). 
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Westinghouse Electric Corporation 
Distribution and Control Business Unit 

Electrical Components Division 
Pittsburgh, PA 1 5220 

This instruction booklet is published solely for infor­
mation purposes and should not be considered all 
i nc lusive . I f  further  i nformation is requ i red ,  you 
should consult Westinghouse Electric Corporation. 

Sale of product shown in this literature is subject to 
te rms a n d  c o n d i t io n s  o ut l i n ed in a p p ro p ri ate 
Westinghouse Electric Corporation sel l ing policies or 
other contractual agreement between the parties. 
Th is  l ite ratu re is not intended to and does not  
enlarge or add to any such contract. The sole source 
governing the rights and remedies of any purchaser 
of this equipment is the contract between the pur­
chaser and Westinghouse. 

NO WARRANTI ES,  EXPRESSED OR IMPL IED ,  
INCLUDING WARRANTIES OF FITNESS FOR A 
PARTICULAR PURPOSE OR MERCHANTABILITY, 
OR WARRANTIES ARISING FROM COURSE OF 
DEAL I N G  OR U SAGE OF TRADE ,  ARE MADE 
REGARDING THE IN FORMATION, RECOMMEN­
DAT I O N S  A N D  D E SC R I PT I O N S  CONTA I N E D  
HEREIN,  I n  no event wil l Westinghouse be responsi­
b le  to the purchaser or user in contract , in tort 
(including negligence) , strict l iabil ity or otherwise for 
any special , ind i rect, i ncidental or consequential 
damage or loss whatsoever, including but not l imited 
to damage or loss of use of equipment, p lant or  
power system, cost of  capital, loss of  power, addi­
tional expenses in the use of existing power faci l i­
ties, or claims against the purchaser or user by its 
customers resulting from the use of the information, 
recommendations and description contained herein. 
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