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Chapter 1. Intrgdtietion

1-1 Read This First

The MicroVersaTrip® Plus and MicroVersaTrip®
PM trip units described in this publication are used
on both Power Break® insulated-case and Type AKR
low-voltage power circuit breakers.

Spectra RMS™ molded-case circuit breakers use different
versions of MicroVersaTrip Plus and MicroVersaTrip PM
trip units that are not interchangeable with the units
described here. Refer to GEH-5934 for information on these
trip units.

Testing of MicroVersaTrip Plus and MicroVersaTrip
PM trip units may be performed with the trip unit
installed in the circuit breaker, the rating plug
installed in the trip unit, and the breaker carrying
current. The test set catalog number is TVRMS. The
test set plugs into the test socket of the rating plug.

Test set TVRMS may also be used for MicroVersaTrip
RMS-9 and Epic™ MicroVersaTrip trip units. Refer
to the Maintenance and Troubleshooting section for
additional details.

1-2 Product Structure

MicroVersaTrip Plus and MicroVersaLrip®PM trip
units are removable. Figures 1 and 2 _contain front
and rear views of a MicroVersaTrip BM trip unit.

Figure 2 shows the 36-pin plug thag cofnects either
trip unit to the circuit breakemiand equipment cir-
cuitry. This plug is called the #rip unit disconnect.

MicroVersalrip® PM
Trip Unit

Figure 1. Front view of MicroVersaTrip PM trip unit.

CAUTION: Removal of the rating plug while the
breaker is carrying current reduces the breaker’s
current-carrying capacity to approximately 25% of
the current sensor rating. This may result in unde-
sired tripping.

CAUTION: Removal of a trip unit from its breaker
must be performed with*the breaker in the OPEN or
TRIPPED position. Draw-out breakers should be
racked out first.

NOTE: Trip units as received may have settings that
are undesirable for the specific application. Ensure
that settings are appropriately adjusted before ener-
gizing.

CAUTION: Do not aftempt to operate the breaker
without its assigned trip unit. Installation of an
incorrect trip unit may result in unsafe operation of
the breaker.
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Figure 2. Rear view of MicroVersaTrip PM trip units

1-3 Trip Unit Functions

MicroVersaTrip Plus and MicroVersaTcipaPM trip
units have specific standard and optional functions.
All trip units share a series of intef¢hangeable rating
plugs. The standard functions fombothgtypes of trip
unit are as follows:

¢ Protection
- Long-time protection
- Instantaneousjprotection
¢ Status
- Trip target
* Metering display
- Phase current(selectable among phases)
The optional functions available on both types of trip
unit are as follows:
¢ Adjustable protection

- ‘Switechable instantaneous and ground-fault
protection (Type AKR only)

- High-range (fixed) instantaneous oveércurfent
protection

- Short-time protection, with or without I2T
- Ground-fault protection, with or withéut 12T

- Zone-selective interlock, withgground fault
only or with both ground,fault and short time

Additional optional functions®ayailable only with PM
style trip units are as follgws. PM style trip units
require the presence of externalcontrol power.
¢ Configurations
- Communicatién and metering
- Communication,and protective relaying
- Communlication, metering, and protective
relaying
* Meteringiand,protective-relaying functions
- Voltage
- _Energyw(kWh/MWh)
4 Real'power (kW/MW)
9, Total power (kVA/MVA)
- Frequency (Hz)
- Protective relays (undervoltage, overvoltage,
voltage unbalance, current unbalance, and
power reversal)

1-4 Trip Unit Catalog Numbers

A simple catalog numbering system defines all of the
standard and optional trip unit functions. The pre-
fixes that determine the allowable current sensor rat-
ings are listed in Table 1. One of these is present on
all trip unit catalog numbers. Immediately following
this prefix is the letter L, indicating long-time over-
current protection.

Current Sensor Ampere Ratings
Prefix Power Break AKR
TT20 200, 400, 800, 150, 400, 600, 800,
1000, 1600, 2000 1600, 2000
TT32 2500, 3000 3200
TT40 4000 4000

Table 1. Trip unit catalog number prefixes and corresponding
current sensor ratings.
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Additional letters are appended to the catalog num-
ber to indicate installed protective functions, as in
Table 2. These suffixes are valid for both Plus and
PM style trip units. They are appended from left to
rightin the order given.

Suffix | Protective Function

S Short-time overcurrent

Instantaneous overcurrent

I
H | Fixed high-range instantaneous
G

Ground fault

Zone-selective interlock:
Z1 - ground fault only
22 — ground fault and short time

Z1 or
72

K | High-range instantaneous (AKR-30 S only)

X | Switchable instantaneous and ground
fault (AKR only)

Table 2. Trip unit catalog number suffixes for optional functions.

MicroVersaTrip PM catalog numbers conftainjan
additional one- or two-letter suffix to indieate’ the
communication, metering, and relaying ‘functions
installed, as shown in Table 3. MicroVersalrip,Plus
catalog numbers do not have this final suffix.

Suffix Function
(none) MicroVersaTripyPlus thip unit
PM Metering, relaying; and cémmunication
M Metering dnd cémmunication
P Relaying"and €cOmmunication

Table 3. MicroVersa ripPMitiip unit suffixes for communica-
tion, metefing, and relaying.

For example, agtrip unit with catalog number
TT32LSIG has the following functions:

TT32 - trip unit for sensor greater than 2000 and
up to 3200 amperes.

L —{ong-time overcurrent protection
S.—'shoxt-time overcurrent protection
I,—standard instantaneous protection

G, - ground-fault protection

(blank) — MicroVersaTrip Plus

1-5 Rating Plugs

Interchangeable rating plug§ aremused to establish or
change the current rating of the breaker. Rating
plugs for MicroVersaTripsPlusior MicroVersaTrip PM
trip units in either Power/Break or Type AKR break-
ers are interchangedble within the same sensor rat-
ing. Rating plugsyfor Pewer Break and Type AKR
breakers can nogbe‘intérchanged with Spectra RMS
MicroVersaTgip Plas and MicroVersaTrip PM trip
units.

A built-in rejection feature prevents the insertion of
a rating plug*with an incorrect sensor rating into a
trippunity, Likewise, a Spectra RMS rating plug can
not'be imserted into a Power Break or Type AKR
breaker!

Rating plug catalog numbers are listed in Table 4.

1-6 Equipment Interfaces

MicroVersaTrip Plus Trip Units

MicroVersaTrip Plus trip units do not usually require
connections within the equipment, since all wiring is
contained within the circuit breaker. The only two
connections are for optional zone-selective interlock
(Z1 and Z2), made by secondary disconnect, and the
neutral sensor, which uses a special dedicated dis-
connect.

Zone-selective interlocking coordinates breakers, so
that the downstream breaker is allowed the first
opportunity to clear a disturbance. The two types of
zone-selective interlocking available are Z1, which
reacts only to ground faults, and Z2, which reacts to
both ground faults and short-time overcurrent
pickups.
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Sensor Plug Neutral Current Sensors
Cat. No. | Rating, Amps | Rating| Breaker Frames
¥§%ggg gg CAUTION: Neutral current sensors are required for
TR1B100 150 100 | AKR30S, AKR30H three-phase, four-wire systems. When the trip unit is
TR1B125 125 connected to a three-phase, three-wire system, the
ggg}gg igg neutral sensor terminals are left gpén. Do not short
TR2B150 200 150 TP82, THP82 any neutral C}lrrent sensor Fermmals in a three-
TR2B200 200 TC82, THCS2 phase, three-wire system, as this could result in dam-
TR4B150 150 age to or malfunction of thefelectrical system.
TR4B200 200
TR4B225 400 225 TP84, THP84
TR4B250 250 TC84, THC84 . . . .
TR4B300 300 | AKR30S,Akrson | MicroVersaTrip PM Trip Units
}:gggggg ggg In addition to the inputs'geceived by MicroVersaTrip
TR8B400 400 Plus trip units, MicreVersaTrip PM trip units also
TR8B450 450 TP88, THPSS receive inputs from external voltage conditioners, a
TR8B500 800 500 TC88, THC88 24 Vdc cofittel power supply, and communication
TR8B600 600 AKR30S, AKR30H . .
TRSB700 700 | AKR50S. AKR50H connections), External 24 Vdc control power is
TR8B800 800 requiréd fémeperation.
TR10B400 400 S . .
TR10B600 600 | TC2510, THC2510 PM style tripunits are also connected to an auxiliary
TR10B800 1000 800 | TP1610, THP1610 switeh within the breaker that senses the breaker
TR10B900 900 | TP2510, THP2510 |  positioh,
TR10B1000 1000
TR16B600 600
TR16B800 800 POWER LEADER Communication Network
TR16B1000 1000 | TC1610, THC1610
TR16B1100 1600 1100 | AKR50S, AKR5OH The POWER LEADER Communication Network
TR16B1200 1200 | TP1616, THP1616 (commnet) transmits data and instructions between
TR16B1600 1600 the tri it d t 1 intelli t devi Th
TR20B750 250 e trip unit and an external intelligent device. The
TR20B800 800 | TC2020, THE2020 external device may be the POWER LEADER system,
TR20B1000 1000 | TC25204THC2520 the Epic system, or a POWER LEADER Monitor.
TR20B1200 2000 1200 TR2020, THP2020 :
TR30B1500 1500 | Troag0 Neapds20 Dfev1ces on commnet may be up to 1000 fef:-t apart
TR20B1600 1600 AKRT50H without signal repeaters, subject to certain con-
TR20B2000 2000 straints.
TR25B1600 1600 . . . .
TR25B2000 2500 200047 TCR525, THC2525 Commnet connections are made directly to wiring
TR25B2500 25000 | TR2525, THP2525 terminations on breaker frames. All commnet con-
TR30B2000 2000 nections to the trip units are made through the 36-
TR30B2500 3000 2500 .| TC3030, THC3030 . . . . .
TR30B3000 3000 | TP3030. THP3030 pin plug on the trip unit, which mates with a recep-
TR32B1200 1200 tacle on the breaker frame. These additional connec-
TR32B1600 1600 tions are made to the equipment through the sec-
TR32B2400 3200 2400 AKR75 :
TR82B5200 Y500 ondary disconnect of the breaker.
TR40B1600 1600
TR40B2000 2000 Voltage Inputs
TR40B2500 2500 | TC4040, THC4040
TR40B3000 4000 3000 | TP4040, THP4040 Voltage inputs are sensed by conventional instru-
TR40B3600 3600 :
TRAOB400G 4000 ment potential transformers(PTs). PTs have 120 Vac

TFable 4. Rating plug catalog numbers.

secondaries and must always be used in threes; no
open-delta connections are permitted. PT primaries
are connected either line-to-line or line-to-neutral, as
required.
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PTs may be used for other monitoring functions,
subject to reasonable burden limitations. Note that
PTs must be connected in a specific sequence to
ensure proper phase relations and power-flow
sensing.

Each PT output feeds an individual voltage condi-
tioner that scales the nominal voltage to approxi-
mately 1.76 Vac.

Power Requirements

A small amount of power is necessary to energize the
liquid crystal display (LCD) during setup, for viewing
breaker status, and for metering displays.
MicroVersaTrip PM trip units require external 24
Vdc control power for operation. The four sources of
such power are the following.

® Flow of current — Breaker current sensors provide
sufficient power to energize the LCD when at
least 20% of the sensor’s ampere rating is
flowing.

® 24 Vdc control power - Breakers with
MicroVersaTrip PM trip units are supplieéd with
external 24 Vdc power that, whenevef present,
energizes the LCD. Some breaker medelsythat
are configured for MicroVersaTrip Plus trip
units may be optionally equipped o aceept an
external 24 Vdc supply.

o MicroVersaTrip Test Kit — The MicroVersaTrip
Test Kit, Cat No. TVRMS, contaifis a 24 Vdc
power supply. The LCD iséeénergized whenever
the test kit jack is plugged,intoythe test recepta-
cle on the rating plug.

o MicroVersaTrip battery, pack — The portable
MicroVersaTrip battery pack contains a 24 Vdc
power sourcedandiafjack. The LCD is energized
when the jack is\plugged into the rating plug
test receptaclef

1-7 Trip Unit Information

Trip Unit Label Information
Following*are descriptions of the various labels on
th&frontiof the trip unit, as shown in Figure 1.

®wudop left corner — serial number of the unit, such as
LBA000393.

e Top right corner — replacement tfip ufiit order
number, such as TTO9NO031, and date~of-manu-
facture code of the trip unit, such as E301=.

o Top left of display — catalog number of the trip
unit, such as TT32L.SPMq

o Top right of display —Sensofrating of the trip unit,
such as SENSOR = 1600A.

® Below display — indicates whether the unit is
MicroVersaTrip#lus orMicroVersaTrip PM.

There are two more labéls on the trip unit that are
not generallyg¥isible"when it is plugged into a
breaker.

e Top offunit— another date code and a bar code,
used for manufacturing only.

® Rear ofunit - yellow caution label.

Functien Keys

Thereé” are four function keys on the trip units,
magked FUNCTION, SELECT, VALUE, and ENTER, as
illustrated in Figure 3. All setup, status, and metering
functions and displays are accessed through these
keys. Control power is necessary to operate function
keys. However, as each set point is entered, it is
stored in the trip unit’s nonvolatile memory, so sub-
sequent loss of power does not lose or change any
settings.

FUNCTION SELECT

VALUE ENTER

Figure 3. Function key placement on face of trip unit.

The functions of the four keys are
® FUNCTION - selects the mode of display.
e SELECT - chooses the next item for display.

e VALUE - selects the phase-to-phase display or
allows changing of set points.

e ENTER - stores set points.

Chapter 2 describes the operation of these keys in
detail.
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Liquid Crystal Display

Figure 4 illustrates the LCD with all segments illumi-
nated. The various segments are energized in
response to conditions sensed by the trip unit.

1-8 MicroVersaTrip Plus and
MicroVersaTrip PM Accuracies

The accuracy data in Table 5 represent the average
expected performance of MicroVersaTrip Plus and
MicroVersaTrip PM trip units, together with their
associated current sensors, rating plugs, potential
transformers, and voltage modules. These data are
valid for setup, metering, and status mode displays.
They include the effects of trip unit ambient-temper-
ature variation from 0° C to 70° C.

All percentages are based on full-scale values. Full-
scale current is X, the rating of the breaker’s rating
plug. Full-scale voltage is the potential transformer
primary voltage rating. These data do not include
the accuracy rating of any measuring instrument.

Refer to trip-time curves in GES-9865 (AKR), GES-
9866 (Power Break and R-Frame), and GES-9863
(ground fault) for accuracies of overcurrent protec-
tion.

Full-Seale
Value Accura¢y | Resolution
Current (A, kA) +2% * 0.5 digit
Voltage (V) +1.5% * 0.5 digit
Energy (kWh, MWh) +35% | +0.5 digit
Real power (kW, MW) +35% * 05 digit
Total power (KVARMVA) +3.5% * 0.5 digit
Frequency((Hz) +1Hz +1H:z
Time delay (sec) +1sec * 1 sec

Table SyProtective relay and metering accuracies and
resolutions.

L LY L
R S

VLTS A B C SETUP
AMPS

S X C STATUS
METER

mW mWh

Hz
k\Wh

OVERLOAD

SHORT CIRCUIT |GF

NORMAL

LTIME STIME-INST
VU CU,H¥¥~ OV PR
PWR FREQ PF

GF 2T IN
VL-L  VL-N
PICKUP

12T OUT
ENGY
DELAY

Figure 4. Liquid crystal display segments.
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2-1 Overview

This chapter describes the operation of the four
function keys, set point and time-delay adjustments,
and their accuracies. The setup procedures should
only be repeated if the trip unit or the protection
characteristics are changed, requiring different set
points and time delays.

These procedures apply to MicroVersaTrip Plus and
MicroVersaTrip PM trip units. Setup programming
must be performed with the rating plug installed.

For trip units set up through either the POWER
LEADER system or the Epic MicroVersaTrip Field
Programming Unit, refer to instructions published
for those systems.

Table 6 contains a list of abbreviations used
throughout the description of the setup procedures.

Abbr. | Description

X Rating plug ampere rating.

S Current sensor ampere rating.

C |Long—time (LT) setting in amperes.
Multiply LT set point by rating, plag
amperes (X).

H Short-time (ST) withstand ‘rating of
breaker in amperes.

Q 100% total power setting of power-reversal
relay.

Delta: Q=1.732 x 100%V xX/1000 kVA
Wye: Q=3.0x 100%V x X#1000 kVA

F FUNCTION key on fage of trip unit.

SELECT keywonface/of trip unit.

S
V VALUE key'on face of trip unit.
E

ENTER keyon face of trip unit.

Table 6. Abbreviations used in setup procedure descriptions.

2-2 Operating Modes

MicroVersaTrip Plus and MicroVersaTrip PM trip
units have three operating modes: Status, Metering,
and Setup. The effects of each of thefour function
keys in each mode are listed ifi Table 7.

All the function keys, excépt ferENTER, automati-
cally step the trip unit diSplaysto the next available
option each time the key i§ préssed. Continued press-
ing of a key eventuallyloeps the display back to the
initial option for that function. This is illustrated in
Figure 5 for thesRUNGTION key, which shows that
repeatedly pressing this key cycles the mode among
Status, Metering, and Setup. Pressing the ENTER key
more than (en€e has no effect.

Depressingythe VALUE key for about 5 seconds acti-
vat€sma fast scan that rapidly displays each of the
available set points or time delays for some of the
telptehardcteristics.



MicroVersaTripe Plus and MicroVersaTripe PM Trip Units

Chapter 2. Setup Procedures

Trip Unit Operating Mode
Key Symbol Setup Metering Status
FUNCTION F Select one of three modes: Setup, Metering, Status

SELECT S Select next programming | Select next metering display {*No/effect
display

VALUE v | | Display next set-point or | Display next phase valae No effect
time-delay value

ENTER E Store set-point or time-delay | No effect No effect
value into memory

Table 7. Actions of function keys in trip unit operatingsmodes:

]
=

SETUP F STATUS

F METER F

Figure 5. Operation of FUNCTION key, showing progreSsion amiong trip unit operating modes.

2-3 Setup Mode Operation

The following instructions describe setup procedures
for all available trip unit functions. These are“illus-
trated in Figure 6. All trip units provide longstime
overcurrent, long-time delay, and some form “of
instantaneous overcurrent protection whemsinstalled
in Power Break circuit breakers. All gther fungtions
are optional.

If a specific set of trip unit functions, Such as relaying
or short-time overcurrent protection, has not been
ordered, that function will nof'appear on the trip

unit display. Ignore setup mode instructions for such
funetions.

The trip unit must be provided with control power
during setup. This can come from a MicroVersaTrip
Test Kit, a MicroVersaTrip battery pack, external 24
Vdc power supply, or energizing the breaker to at
least 20% of its sensor load.

To begin the process, press the FUNCTION key until
SETUP appears in the upper-right corner of the trip
unit’s LCD. Setup mode always begins with long-time
pickup. After a choice has been made for this and
each subsequent trip function, press SELECT to
advance to the next function.
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KEY:

FUNCTION

S| STATUS L
STATUS —{ F -—{ METER SETUP |
VALUE |
ENTER E - Sétting Choices
g '—I SETUP 0.50X to 1.10X,
Long- _5'_' steps of 0.05X
Time 0.50 0.55— « + = —{1.05 1.10
Pickup | tTME L
F“I:—E_] ~% No Other
) l SETUP Setting Choices
ong-
' — T HVH 2 NS OV HV]
Delay | Lnme I ‘
DELAY -
Setting Choices
_ * —<{E} = 1.5C 10 9.0C,
'bn SETUP f 5C
Short- ¢ steps of .
Time | (I 50 2,00} « - -—{8.50 9.00
Pickup STIME
PICKUP -
E
' SETUP -
Short- '
Time
Delay STIME 127 4N
7 No Other
F‘@ — et Setting Choices
= SETUP
1 2 3
STIME 12T OuUT
DELAY
Setting Choices
1.5X to 15.0X, in
|—4’—.-[5 —— - steps of 0.5X, with
.—I SETUP . maximum dependent
Inst qj—' on frame rating
Pickup o 1.5 20—+ —145 15.0
PICKUP —~t

Figure 6. Trip unit setup mode programming function flow.

Continued on next page
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®
5]

{Ef—

SETUP Sensor Ratings
Ground-
Fault .20 21—+ +—{ 59 .60 Y00 A
Pickup GF
PICKUP i S ~ S —
E] [20H vH 21} - -+ 36 VI 374 { W, 25003200 A
S — ——
‘ 20HVH 21} - -+ {28 VI 304AV] 4000 2
I“EL - No Other
' SETUP Setting Choices
Ground- '
Fault ‘I 1
Delay GF 12T IN
DELAY
i
r“‘@ (Additional OFF setting
( SETUP for X option.)
l 1
GF 127 OUT,
DELAY
Setting Choices
——< 10 t0 50%, in
SETUP increments of 1%
Voltage- : E
Unbalance 10 11 49 50
Pickup
v PICKUP —
. Setting Choices
ETI_‘_‘E = 1 to 15 sec, off
l_' s E increments of 1 sec
Voltage-
Unbalance 1 2 15 OFF
Delay U _
Setting Choices
——4 10 to 50%, in
| SETUP increments of 1%
Current- '
Unbalance 10 11 - 49 50
Pickup U
PICKUP =

@ Continued on next page

Figure 6. Trip unit setup mode programming function flow (continued).
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KEY:

STATUS
VALUE
ENTER

FUNCTION

=)

Setting Choices

rEf— =

110 15 sec, off

SETUP .
E s increments of 1 sec
Current-
Unbalance 1 2—+-=—15 OFF
Delay c
(V]
DELAY
Setting Choices
* SEYTP - 50 to 90%, in
Und 5 -l increments of 1%
nder-
Voltage ' 50 51 % M. 89 90
Pickup W ~
PICKUP
Setting Choices
* SE"IIJT_E R 1 to 15 sec, off
s increments of 1 sec
Under-
Voltage 1 2 e 15 OFF
Delay
uv e
DELAY -
Setting Choices
'. - 110 to 150%, in
SETUP increments of 1%
Over-
Voltage 110 1M1}----—[149 150
Pickup ov
PICKUP T
Setting Choices
* - - I 1 to 15 sec, off
SETUP .
IE S increments of 1 sec
Over-
Voltage 1 2 . 14 OFF
Delay o
—al}
DELAY
Setting Choices
« . < 0.01t03.00Q, in
mI SETUP increments of .01Q
Power-
Reversall @ L | 01 02} .. .—].99 3.00
Rickup
PICKUP -

Continued on next page

Figure 6. Trip unit setup mode programming function flow (continued).

11



MicroVersaTripe Plus and MicroVersaTripe PM Trip Units

Chapter 2. Setup Mode

Power-
Reversal
Delay

Rating
Plug

Potential
Transformer
Primary
Voltage

Potential
Transformer
Connection

Communication
Address

©

(M
(i

PR

Setting Choices

1 to 15 sec, off
increments of 1"sec

L)
Setting Choices
60,480, 100, 125, 150, 200, 225,

EI'] AVPS X

2

< [Ef——

: E Ll VOLTS

~t

250, 300, 400, 450, 500, 600, 700,
750, 800, 1000, 1200, 1500, 1600,

2000, 2500, 3000, 3200, 3600, 4000

60 B0}~ - - eo0of{{ VISJ00g{ v

Setting Choices

120 to 600 volts

increments of 1V

|

No Other

Setting Choices

Setting Choices

256 to 999
increments of 1

Figlre 6. drip unit setup mode programming function flow (continued).
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Long-Time Pickup choices of time-delay bands. Press ENTER"o ‘Stofe the

The first setup-mode display is always the long-time
pickup set point, as illustrated in Figure 7. This set
point establishes the breaker’s nominal ampere rat-
ing, C, as a fraction of X, the rating plug value. Press
the VALUE key to scroll through the available
choices. Press ENTER to store the desired set point.

S0

LTIME

SETUP

PICKUP

Figure 7. Trip unit display for long-time pickup.

The choices for Power Break circuit breakers are
0.50 to 1.00 times X, in steps of 0.05. The pickup
value is defined for —0% to +20% of the set point.

The choices for Type AKR circuit breakers are 0.50
to 1.10 times X, in steps of 0.05. The pickup value is
defined for —10% to +10% of the set point.

Figure 8 illustrates the long-time pickup settings,

Pickup Settings
4_’/
£
[ L\\
Current

Figure 8. Time=eurzent cupve illustrating long-time pickup.

Long-Time Delay

The trip,unit diSplay for long-time delay is illustrated
in Figure'9. This function allows normal momentary
overloadsswithout nuisance tripping. The nominal
time delays at 600% of Care listed in Table 8. Figure
10, illustrates the effect of this delay on trip time.
Press ‘the VALUE key to cycle through the four

desired value.

SETUP

LTIME

DELAY

Figure 9. Trip unitidisplay for long-time delay.

Band | Delay, sec
1 3
2 6
3 12
4 16

Table 8. Nominal delays for long-time delay bands.

Time-Delay
Bands

Time

Current

Figure 10. Time-current curve illustrating long-time delay.

Short-Time Pickup

The short-time pickup display is shown in Figure 11.
This function, illustrated in Figure 12, establishes the
current at which short-time trip is activated. There
are 16 choices of pickup settings, from 1.5 to 9.0
times C, in steps of 0.5 C.

13
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SETUP

=1

STIME

Figure 11. Trip unit display for short-time pickup.

Short-Time
Pickup Settings

Time

Current

Figure 12. Time-current curve illustrating short-time pickup.

Short-Time Delay

The trip unit display for short-time delay is shown 1
Figure 13. This function delays the breaker trip ona
short-time trip. The choices are listed in Table 9. The
delay with I2T IN is for a current of 600%(of Cft the
lower limit of the band. The delay with J2T OB is for
the lower limit of each band.

The 12T OUT function, illustrated in‘Eigufe 14, estab-
lishes a constant time delay. I2T/IN biaSes the delay
with a constant slope, as shown imFigure 15.

SETUP

STIME TIN

Figure 18, Trip unit display for short-time delay.

Band | Time Delays, sec
1 0.10
2 0.21
3 0.35

Table 9. Nominal delays for PT OUF.shorttime delay bands.

N

Time

Delays with
2T OUT

/

7

Current

Figtire,14NTime-current curve for short-time delay with T OUT.

Time

Delays with
T IN

Current

Figure 15. Time-current curve for short-time delay with T IN

Instantaneous Pickup

Instantaneous overcurrent protection, with trip unit
display shown in Figure 16, causes an immediate
breaker trip when the chosen current level is
reached. The pickup value may be set in the range of
1.5 to 15.0 times X, in steps of 0.5 X. Note the differ-
ence from short-time pickup, which is based on a
multiple of C. The time-current characteristic is
shown in Figure 17.

14
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y— SETUP
(Y "

INST

PICKUP

Figure 16. Trip unit display for instantaneous pickup.

Time

Instantaneous
Pickup Setting

Current

Figure 17. Instantaneous overcurrent protection set point.

If a 3000 A, 3200 A, or 4000 A sensor is installed in
the breaker, instantaneous pickup is autematically
limited to 13.0, 10.0, or 9.0 X, respectively.

On trip units with the user-seledtable switch-
able instantaneous overcurrentrand,ground-
fault option, an additional valae of OFF
appears at the end of the listing"ef numerical
values. Choose this setting to“disable instan-
taneous protection.

High-Range Instantaneous Oyercurrent
Protection

High-range instantaneous,@Vercurrent protection has
a fixed trip setting equal to the breaker frame’s
short-time withstand pating, with pickup tolerance
+0%, —20%. When, this option is installed, skip pro-
gramming of instantaneous pickup and go on to the
next function by pressing SELECT.

Ground:Fault Pickup

The “trip) unit display for ground-fault pickup is
shown in Figure 18. This function sets the pickup
cugrent for ground-fault protection. The available

settings are listed in Table 10 as multiplesgof S, the
current sensor rating, in steps of 0.01%S. The maxi-
mum value is limited to 1200 A. Figure 19 illustrates
the time-current curve for ground-fault pickup.

SETUP
GF

PICKUP

Figure 18. Trip tnit display for ground-fault pickup.

Sensor, A Set Points
150-2000 | 0.20 to 0.60
2500 - 3000 | 0.20 to 0.37

4000 0.20 to 0.30

Table 10. Ground-fault pickup settings, as a function of sensor
rating.

Ground-Fault
Pickup Settings
ut—

Time

Current

Figure 19. Time-current curve for ground-fault pickup.

15
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Ground-Fault Delay

This function sets the delay before the breaker trips
when the ground-fault pickup current has been
detected. The trip unit display is shown in Figure 20.
The choices are listed in Table 11. The delay for 12T
OUT is at the lower limit of each band. The delay for
I2T IN is at 200% of the pickup setting at the lower

limit of the band.

Figure Z0. Trip unit display for ground-fault delay.

SETUP

GF RTOUT

DELAY

Band | Time Delay, sec
1 0.10
0.21
0.35

Table 11. Nominal delays for ground-fault delay bands,

The 12T OUT function establishes a constant time
delay, as shown in Figure 21. I2T IN biases the/delay
with a constant slope, as shown in Figure 22.

Delay Set Points
with 2 QUT
(D)
S
'_
Current

Figure 21. JTime-current curve for ground-fault delay with ET
ourT.

Delay Set Points
with 12T IN

Time

N
\\

Current

Figure 22. Time-currenteurve for ground-fault delay with ETIN.

With the Xgoption (switchable ground fault), an OFF
selection appears®as an additional time-delay set
point.gSelecting 'OFF disables ground-fault protec-
tion.

Voltage-Unbalance Relay Pickup

This'function compares the highest or lowest phase
voltage with the voltages of the other two phases and
initiates a trip if the difference exceeds the set point.
The true rms voltage is computed for each phase.
The range of set points is from 10 to 50%, with an
increment of 1%. The trip unit display is shown in

Figure 23.

Figure 23. Trip unit display for voltage-unbalance relay pickup.

SETUP

VU

PICKUP

Voltage-Unbalance Relay Delay

This function sets the delay time before a voltage-
unbalance trip occurs. The range of delays is 1 to 15
seconds, in steps of 1 second. Choosing OFF disables
voltage-unbalance protection. The trip unit display is
shown in Figure 24.

16
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SETUP

VU

Figure 24. Trip unit display for voltage-unbalance relay delay.

Current-Unbalance Relay Pickup

This function compares the true RMS current in the
highest or lowest phase with the other two phases
and initiates a trip if the difference exceeds the set
point. The range of set points is 10 to 50%, with an
increment of 1%. The trip unit display is shown in
Figure 25.

SETUP

LI

CuU

PICKUP

Figure 25. Trip unit display for current-unbalance relay pigkup.

Current-Unbalance Relay Delay

This function sets the delay time befored current-
unbalance trip occurs. The range of delaysis 1 to 15
seconds, in steps of 1 second. Ch@osing, OFF disables
current-unbalance protectionyFhedtrip unit display is
shown in Figure 26.

k= ()

Figure 26. Trip unit display for current-unbalance relay delay.

SETUP

CuU

DELAY

Underveoltage Relay Pickup

This, fufiction measures the true rms voltage in all
phases and initiates a trip if any phase voltage drops
belew the set point. The range of set points is 50 to

90% of the nominal voltage, with an jfi€remént of
1%. The trip unitdisplay is shown in Figure 27.

alk

uv

SETUP

RICKUP

Figure 27. Trip unit display foF undervoltage relay pickup.

Undervoltage,Relay:Delay

This functién sets“the delay time before an under-
voltagentrip’ gccurs. The range of delays is 1 to 15
secondsyimsteps of 1 second. Choosing OFF disables
un@exyoltage” protection. The trip unit display is
shownyin Figure 28.

SETUP

LI

uv

DELAY

Figure 28. Trip unit display for undervoltage relay delay.

Overvoltage Relay Pickup

This function measures the true rms voltage in all
phases and initiates a trip if any phase voltage
exceeds the set point. The range of set points is 110
to 150% of the nominal voltage, with an increment
of 1%. The trip unit display is shown in Figure 29.

| (L

Figure 29. Trip unit display for overvoltage relay pickup.

SETUP

PICKUP

17
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Overvoltage Relay Delay

This function sets the delay time before an overvolt-
age trip occurs. The range of delays is 1 to 15 sec-
onds, in steps of 1 second. Choosing OFF disables
overvoltage protection. The trip unit display is shown

in Figure 30.
1 S

ov

SETUP

DELAY

Figure 30. Trip unit display for overvoltage relay delay.

Power-Reversal Relay Pickup

This function measures the direction of power flow
through the breaker and initiates a trip if a sufficient
magnitude of reverse current is detected. The range
of set points is 0.01 Q to 3.00Q, in steps of 0.01. Qs
the rating plug kVA and is calculated as showngin
Table 6. Note that the PR indication on the tripdinit
display flashes when power direction is from lead*to
line. The trip unit display is shown in Figure 31.

A5

Figure 31. Trip unit display for power:reversal relay pickup.

SETUR

R
PICKUP

Power-Reversal Relay Delay

This function set§ the delay time before a power-
reversal trip occurs.“Thefrange of delays is 1 to 15
seconds, in steps of 1 second. Choosing OFF disables
power-reversal protection. The trip unit display is
shown in Figure 32.
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SEJOP
L{ s

PR

DELAY

Figure 32. Trip unit display for powes-reversal relay delay.

Rating Plug Current Setting

The trip unit display fomrating plug setting is shown
in Figure 33. Enterftheycurrent setting of the rating
plug by scrolling through the list with VALUE and
pressing ENTER when“the correct value is reached.
Table 12 lists the¢ ayailable rating plugs for the vari-
ous trip units.

CAUTION: Incorrect storage of this set point will
result'in, incorrect metering values. Even if this set-
tingis entered remotely, it must be entered again

locally.
\nd SETUP
E E I'l e

Figure 33. Trip unit display for rating plug current set point.

Cat. No. | Rating Plug Options, Amps
TT20 |60, 80,100, 125, 150, 200, 225, 250, 300,
400, 450, 500, 600, 700, 800, 1000, 1200,
1500, 1600, 2000
TT32 |1200, 1600, 2000, 2400, 2500, 3000, 3200
TT40 {1500, 1600, 2000, 3000, 4000

Table 12. Trip unit rating plug options.
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Potential Transformer Primary Voltage

Enter the primary voltage rating of the potential
transformer, as illustrated in Figure 34. The range of
values is 120 to 600 volts, with an increment of 1 volt.

CAUTION: Incorrect storage of this set point will
result in incorrect metering values. Even if this set-
ting is entered remotely, it must be entered again

SETUP

locally.
E 1 1 VOLTS

Figure 34. Trip unit display for potential transformer primary
voltage set point.

Potential Transformer Connection

Note that this step applies only to MicroVersaTrip
PM trip units.

Select the appropriate potential transformer connec-
tion, either line-to-line (VL-L) or lineftosneutral
(VL-N), as illustrated in Figure 35.

CAUTION: Incorrect storage of this ‘setgpoint will
result in incorrect metering valués. Even if this set-
ting is entered remotely, it must be entered again
locally.

VOLTS SETUP

VL-L

Figure 35. Trip unit display for potential transformer connection
choice.

Communication Address

Note that this step applies only to MicroVersaTrip
PM trip units connected to either POWER LEADER
or Epic MicroVersaTrip systems.

With POWER LEADER syStem, the address is
assigned at the breaker. The,set point values are sep-
arated by decimal poimts to differentiate the
addresses from other Set/points, as illustrated in
Figure 36. The addres§optiens are from 256 to 999.

£56

Figure 36. Trip unit display for setting communication address.

SETUP

With Epic MicroVersaTrip systems, the Epic system’s
Eield&Programming Unit (FPU) calls for removal of
therating plug. This is not required for addressing a
MicroVersaTrip PM trip unit. Simply press ENTER to
identify the unit to the FPU. The address shown on the
FPU’s display must not be changed at the breaker.
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3-1 Overview

The metering mode displays parameter values for
that part of the electrical system controlled by the
breaker’s MicroVersaTrip Plus or MicroVersaTrip
PM trip unit. Both currents and voltages are com-
puted as true rms values. Displayed values are
immune to high levels of harmonics. All metering
displays are updated once each second. Accuracies
and resolutions are described in Section 1-8 and
Table 5.

All values except frequency are displayed to three
significant figures. For example, phase currents
might be displayed as 60.7 AMPS, 492 AMPS, or 1.22
KA.

The trip unit metering displays are appropriate to
the actual configuration ordered. All MicroVersaTrip
Plus and MicroVersaTrip PM trip units include cur-

rent metering. Two configurations of the PM trip
units (with PM and M suffixes in their catalog/num-
bers) have the full complement of metering displays.

The trip unit must be provided with contrel power to
display metered values. This gean come from a
MicroVersaTrip Test Kit, agMicreVersaTrip battery
pack, an external 24 Vdc powensupply, or energizing
the breaker to at least 20%6fits sensor load.

3-2 Metering Mode Operation

Metering mode is ,reached by pressing FUNCTION
until METER appearstin the upper-right corner of the
display. Metering moede always begins with the phase
currents. The sequence in which the metered values
appear is illustrated in Figure 37.

L STATUS

| F}— METER —{F]

SETUP

—y

A
E D '} AMPS
Current .

B
AMPS
METER METER
+viz

C
! AMPS
E D METER
:

3

dh

Voltage
VLN

4 W“ e IE—_IFLTS C

METER

VL-N VL-N

or

VL-L

or
l HEHVOL‘FS B C
Vi

METER

VOLTS A B

L-L VL-L

or
VOLTS A C
Lg

@ Continued on next page

Figure 37. Trip unit metering mode function flow.
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Real
Power

ﬂ
' METER
R kWh
ENGY
[
I A B
3 E ‘ kw METER a E q kW METER 3 EE kW METER
: :
PWR PWR PWR
or
‘ n E kw METEF
“—I for L-L connection
PWR
r -—
g9 - H95 -
Total KW » METER KW » METER METER
PWR PWR
or
' ‘[ * indicates that the display
l3 ( METER segment is flashing.
mWa foml-L connection
PWR
|
A B
E D Hz)|  METER E E Hz  METER E D Hz  METER

Freguency

FREQ

FREQ

FREQ

(Presence of either line voltage or current
is necessary for frequency metering.)

Back to Current Display
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Figure 37. Trip unit metering mode function flow (continued).
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Current

The initial metering display is phase A line current,
as illustrated in Figure 38. Press VALUE to cycle
among the three phases. Current is displayed from 0
to 999 amperes and from 1.00 to a maximum of 999

KA.
\_4 A
AMPS
METER
Figure 38. Trip unit display for current metering.
Voltage

The voltage displayed by this function depends on
how the trip unit was configured during Setup. If the
breaker was configured with line-to-neutral connec-
tions, the display shows individual phase voltages, as
in Figure 39. If the breaker was configured with line-
to-line connections, the display shows voltages
between the phases, as in Figure 40.

b

Figure 39. Trip unit display for line=to-neutral voltages.

VOLTSy A C

VL-L

METER

VL-N

Figure 40. Trip unit display for line-to-line voltages.

Energy

This display, illustrated in Figure 41, shows the
aggregate energy flow through the breaker. The

22

value is displayed from 0 to 999 kWh, thensautomati-
cally switches units to display 1.00 to 999 MWh.
When 999 MWh is exceeded, the display switched
back to 0 kWh. The largest negative energy value
displayed is ~99 MWh.

The value in the display can ngt bemseset at the trip
unit keypad. The VALUE key has no effect on the
energy display.

n P N

ENGY

Figure, 41 rip unit display for aggregate energy.

Real Power

Theyvalue displayed for real power depends on how
the,breaker and trip unit were configured. For line-
to-neutral connections, the power in each phase is
displayed, as in Figure 42. For line-to-line connec-
tions, the aggregate power is displayed, as in Figure
43.

The value is shown from 0 to 999 kW or from 1.00 to
999 MW, as appropriate.

36t

METER

PWR
Figure 42. Trip unit display for real power with line-to-neutral
connections.
N4
’ B h KW METER

PWR

Figure 43. Trip unit display for aggregate real power with line-
to-line connections.
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Total Power

The value displayed for total power depends on how
the breaker and trip unit were configured. For line-
to-neutral connections, the total power in each phase
is displayed, as in Figure 44. For line-to-line connec-
tions, the aggregate total power is displayed, as in
Figure 45.

The value is shown from 0 to 999 kW or from 1.00 to
999 MW, as appropriate. The kW or mW segment
flashes on the display to indicate that kVA or MVA is
actually being measured. (This is indicated by * in
the figures.)

AqY..

METER

PWR
Figure 44. Trip unit display for total power with line-to-neutral
connections.
ERE
n mw*

PWR

Figure 45. Trip unit display for aggregateftotalpaower with line-
to-line connections.

Frequency

This display, illustrated in Figure 46, showssthe fre-
quency of the line current in each phase. Either line
voltage or current must be present for this display to
appear.

The frequency is calculated fs6m)the current and
voltage signals. If both are presént, the voltage fre-
quency is displayed. If meither dre present, this dis-
play does not appear.

The frequency is displayedyin steps of 1 Hz.
S A
b D e

FREQ

METER

Figure,46. Trip unit display for frequency in each phase.
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Chapter 4. Status Mode

4-1 Overview

Status mode is the normal display mode for breaker
information. The status display identifies an immi-
nent overcurrent trip, then, afterward, target displays
that indicate the reason for the trip.

Status displays reflect the options ordered with the
trip unit. All MicroVersaTrip Plus and
MicroVersaTrip PM trip units provide information
on long-time overcurrent protection. Only PM style
trip units can be equipped with protective relays and,
consequently, display information about them.

The trip unit must be provided with control power to
display status information. This can come from a
MicroVersaTrip Test Kit, a MicroVersaTrip battery
pack, an external 24 Vdc power supply, or energizing
the breaker to at least 20% of its sensor load.

4-2 Status Mode Operation

This section describes each of the status displays and
the sequences in which they appear.

Normal Status Display

When the breaker is closed and its circuit egergized,
the normal status display appears, as illustrated in
Figure 47. This display indicates that th€ trip,unit is
not in long-time pickup.

STATUS

NORMAL

Figure 47. Tip unit display for normal status.

Long-Time Overcurrent Pickup and Target
Displays

When the long-time overcurrent function has
reached 95%"of the trip unit’s current rating, C,
PICKUR, begins to flash on the display, as illustrated in

Figure,48. During the transition from 95% to 100%
ofsthelset point, the frequency of flashing increases.

When the set point is reached, but befone theytime
delay has expired, the flashing stops, indicating that
trip is imminent.

STATUS

PICKUP

Figure 48. Trip unit statusdisplay for long-time overcurrent
pickup.

When the breakerytrips for long-time overcurrent,
the target{display indicates OVERLOAD, as illustrated
in Figure 49,

STATUS

OVERLOAD

Figure 49. Trip unit status display for long-time overcurrent trip.

Short-Time Overcurrent Target Display

After a short-time trip, the status display appears as
in Figure 50. The display does not flash.

STATUS

[SHORT CIRCUITI

Figure 50. Trip unit status display for short-time overcurrent trip.

Instantaneous Target Display

The status display for an instantaneous trip is similar
to that for a short-time trip, as in Figure 50, except
that SHORT CIRCUIT flashes repeatedly.
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Chapter 4. StatusA/Mgtle

Ground-Fault Target Display

When a ground-fault trip occurs, the display illus-
trated in Figure 51 appears.

STATUS

Figure 51. Trip unit status display for ground-fault trip.

Protective-Relay Target Displays

After a protective-relay trip, the display indicates
OVERLOAD, which flashes repeatedly, with a two-let-
ter code for the type of relay that initiated the trip.
This is illustrated in Figure 52 for an overvoltage trip.
The codes for the five protective relays are listed in
Table 13.

STATUS

OVERLOAD
ov

Figure 52. Trip unit status display for protective-relay trip.

Code | Protective Relay
VU | Voltage unbalance
cU | Gurrentunbalance
UV | Underyoltage
OV 4| Overvoltage
PRy {/Power reversal

Table 13. Trip unit display codes for protective relays.
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Clearing the Target After Trip

After any of the above abnormal-operationsdisplays,
the target must be acknowledged and cleared at the
trip unit. If necessary, press FUNCTION until STATUS
appears in the display. Press SELECT and VALUE
simultaneously to acknowledgegthe trip and return
the display to NORMAL status, assifi Figure 47. If the
target display is not cleapéd,before the breaker is re-
energized, it will continde £o appear in all modes.



MicroVersaTripe Plus and MicroVersaTripe PM Trip Units

Chapter 5. Maintenance and Trouble-Shooting

Rating plugs and MicroVersaTrip Plus and
MicroVersaTrip PM trip units are factory tested and
normally shipped installed in their breaker frame
assemblies or as part of a conversion kit. There is no
requirement for periodic maintenance of the trip
units. There are no user-serviceable components within the
trip units.

5-1 Trip Unit Removal and
Replacement

Rejection plugs are installed on the rear of all trip
units to prevent installation of an incorrect trip unit
into a breaker. Do not use excessive force when
installing a trip unit. Replacement of a trip unit
always requires repeating the setup procedures, as
described in Chapter 2.

POWER BREAK Insulated-Case Circuit Breakers

POWER BREAK circuit breakers are shipped from
the factory with their trip units installed. Trip units
can not be removed on site.

Type AKR Low-Voltage Power Circuit Breakers

Type AKR circuit breakers are shipped fromhe,facs
tory with their trip units installed. Removal'is fieces-
sary only for replacement. Trip units ar€¢ separately
mounted on the breaker structure and age removed
by moving the trip unit removal bracketi\When a trip
unit is replaced, the locking arm “smaps back into
place to indicate proper engagement.

5-2 Rating Plug Removal and
Replacement

CAUTION: Removal of the rating plugéwhile the
breaker is carrying current redwees the breaker’s
current-carrying capacity topapps@ximately 25% of
the current sensor rating.

WARNING: Always de-energize Type AKR circuit
breakers before attemptingfto femove or replace the
trip unit. Because of the exp6sed location of the trip
unit, failure to obsérve this warning may result in
equipment damage of personal injury, including
death.

Interchangeable rating plugs are removed with a
Rating Plug Extractor,“Catalog No. TRTOOL.
(Suitable equivalents‘age commercially available as
“integrated circuit (DIR) extractors.”) Grasp the rat-
ing plug tabs withithe extractor and pull the plug
out. Be sure tograb the tabs and not the front cover
of the rating plug, orthe plug may be damaged.

Rejection featunes are provided on all rating plugs to
preventapplication mismatches. Never force a rating
plughintoyplace. Refer to Chapter 1 to find the
appropriate rating plugs for each sensor rating and
breaker frame.

If a‘replacement rating plug has a different rating
thansthe plug that was removed, follow the appropri-
ate setup procedure in Chapter 2 to enter the new
rating.

Do not attempt to use a rating plug from a Spectra
RMS breaker or a MicroVersaTrip RMS-9/MVT-4
function trip in a MicroVersaTrip Plus or
MicroVersaTrip PM trip unit.

5-3 Trouble-Shooting Guide

The following guide is provided for trouble-shooting
and isolating common problems. It does not cover
every possible condition. Contact the Customer
Support Center at 800-843-3742 if the problem is not
resolved by these procedures.
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Symptom Possible Cause Corrective Action

1. The trip unitdisplay  Line current is below 20% At least 20% of the current sensor rating, S, must
is blank. of S (MicroVersaTrip Plus). be flowing through the breakegto activate the
display. If not, power the triplunitWith the Test
Kit or external battery packe

External 24 Vdc is absent Check that the control power supply is present
(MicroVersaTrip PM). and operational.

2. The trip unit display Can occur on Plus style trip  Power the trip unit withsthe Test Kit or external
flashes. units when load current battery pack.
fluctuates near 20% of S.

3. The trip unit display  The builtin self test has Replace,the trip unit.
flashes ERR. detected an error.

4. The trip indication Trip unit is not in status PressE UNCTION until STATUS is displayed. Press
target will not clear.  mode. SELECT and VALUE together to clear the target.

5. Unit does not com- Commnet wires are shiofited (| Liocate and repair the short or the incorrect con-
municate with the or improperly conrected. nection.

Monitor, POWER FPU version is lower than ~ Update FPU to version 2.0 or higher.
LEADER Distribution ¢ g

Software, or FPU. . . . . . . .
Trip unit address incorrect. Check that address assigned to trip unit, as in

Chapter 2, agrees with address at host.

6. Currentreadingsare Rating plugvalue was Read the Xvalue from the rating plug name
incorrect. definéd incorrectly. plate and enter this with the rating plug current
set point procedure in Chapter 2. Do not enter the
sensor rating, S.

7. Voltage readings are |, Potential transformer (PT) Read the PT primary rating from the PT name
incorrect. primary voltage was defined plate and enter this value with the PT primary
incorrectly. voltage procedure in Chapter 2.

PT connection was defined = With the PT connection procedure in Chapter 2,
incorrectly. enter VL-N for a wye-connected PT primary or
VL-L for a delta-connected PT.

8. kW legend is flashing. Total power metering. Indicates that the total power is metered in kVA.
9. ,Overload target is Test Kit-initiated trip indica- Clear target as indicated above (Symptom 4).
tlashing by itself. tion.
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