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*¥*"Award Winning Design!
Protects three phase induction motors of
any size and any voltage
Patented motor thermal model -field
proven in over 20,000 applications
world wide
Maintenance-free microprocessor based
relay design
Keeps your motor running safely
Recognized to UL 1053 Ground Fault
Protection Standard

MP-3000
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Motor Considerations

Motor Importance
Motor Characteristics
— Horsepower rating

—Rated Voltage, speed, service factor,
efc.

Motor starting condition
Motor Cost
» Connected Power System

Cutler-Hammer
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_ MotorFalures
» Overload/overheating
 Electrical Short Circuits
— Phase to ground Faults
— Phase to phase faults
* Mechanical Failures
—Bearings
— Couplings

Cutler-Hammer
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Abnormal Conditions

» Phase Unbalance

« Single Phase

» Stall or locked rotor
e Jam

e Lossof load

e Transition

Cutler-Hammer
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— MP3000 Catalog Numbers

MP3000 Fixed case, 5 A

MP3001 Drawout case, 5 A, no
communications

MP3002 Drawout case, 5 A, INCOM
communications

1 Amp versions available
MP3000 priced at $2250 vs. 269+ at $2837

Drawout option for MP3000 is $350 adder
versus Multilin $1100 adder

Cutler-Hammer
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MP3000 Vaue Packs

MP3000 VPR: MP3000, URTD, RS-232
PONI and MPFO-5

MP3000 VPI: MP3000, URTD, IPONI
and MPFO-5

Vaue Pack pricing competitive with 269+
MP3000-INCOM: MP3000 plus IPONI
MP3000-RS232: MP3000 plus RS232 PONI

Cutler-Hammer
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M otor Protection Accessories

* Universa RTD module (URTD)
— One style supports up to 11 RTD inputs
— Handles copper, nickel or platinum RTD’s
— Mounting on back of relay or separately
— Electrical or fiber optic communications to relay
* 1QDCPS
— DC to AC power supply for DC control power applications
* |PONI for MP-3000’'s
* MPFO-1 - 1 meter Fiber Optic Cable for URTD/MP3000
* MPFO-5 - 5 meter Fiber Optic Cable for URTD /MP3000

* MPFO-10 - 10 meter Fiber Optic Cable for URTD /MP3000
Cutler-Hammer




Ampagard Pricing

* MP3000 fixed case $3,400
e Multilin
— 269plus $7,050

— 369 base $6,830
* RTD $400
» Metering $1,630
« Back Spin $3,220
— 469 $11,480

Cutler-Hammer
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MP-3000 Motor Relay

e Based on IQ 1000 Il - the first
microprocessor multifunction motor
protection relay

» Development program to
update the protection, hardware and
user interface.

» Over 50 new features
» Drawout case option

Cutler-Hammer
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Motor Protection

111 M P-3000

2_ Protection Functions
—2_ 49/51 Overload 12T

— 49S/51 Locked Rotor

T 51R Jam/Stall

] 37 Loss of Load/Underload

9 46 Phase LossyUnbalance

L TN URTD 50 Phase Instantaneous OC

50G Ground Inst. OC

Motor 11RTD’s 66 Starts per time period
T

Cutler-Hammer Electrical or Fiber Optic Interface

» Microprocessor Technology

— Advanced protection algorithms
— Self diagnostics

Simpleto use - On-line Help Feature
True RMS Current Sensing

Meets UL 1053 Ground Fault Protection
Standard

L oss of voltage ride through time of 30
cycles

Cutler-Hammer




Intel-1-Trip™

* Intelligent Motor Overload Protection with adaptive
Characteristics

» Builds custom protection curve for each motor to insure accurate
motor protection

» Uses standard information from the motor manufacture - full load
amps, locked rotor current, stall time and service factor

» Accurate positive and negative sequence current measurements

» Patented, field proven motor thermal model used in over ten
thousand applications world-wide

» Adaptive overload trip characteristics with RTD input based on
measured motor temperatures

Cutler-Hammer

MP-3000 Processor Model

VARIABLES MONITORED:

CONSTANTS SUPPLIED:

DATA SELE%DSTMDR
WTH —— STATOR — FuL-lon
(it HEIES TEUPERATURE APERES
VODULE -
NOTOR I¥T ROTOR
CURRENT  — ——1 Somce |y PROTECTION R
SENSING LA t CURRENT ALGORITHM AND TIME)
| NEGATIVE ULTIMATE TRIP
SEQUENCE —— \2 CURRENT
CURRENT

MCRO—
PROCESSOR

+/~ TEMPERATURE
UPDATE

= MAXIMUM__ TRiP=EONDITION
ROTOR TEMP.

STORAGE (SHORT— 7
TERM HISTORY) =1 2T ALARM LEVEL _ALARM=CONDITION

MP-3000 PROCESSOR MODULE
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Rotor 12t Protection

RSB

| = |, (positive sequence) + K * |, (negative sequence)

(Overload protection includes additional heating effect of negative sequence current)

Cutler-Hammer
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__MP300011 and 12 Measurements__

FIRST SET QF DATA

] [ 0 [120 |240
I lo lis
o | e I3
|
i ler | le les

SECOND SET OF DATA

370 1490 610
e | 1 lse
o | los lge
ley | s le

THREE  CHLCULATIONS USING FIRST SET OF DATA

te =g+ 1, + g
=g+ 15 + Iy
KT " =gt g + e
THREE  CRLCULATIONS USING FIRST SET OF DATA
L =15+ 1m g
L =1g+ 1y +lg
I, =1 I I
— 2 wot o ol
0 1. 2. 30,
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MP 3000 New Features

» Protection operational while in program mode

» Long Acceleration time with Zero speed switch input

» Enhanced RTD monitoring and diagnostics

» Motor load shedding feature for external load control

» User configurable inputs and outputs for greater application flexibility
» Optional Quick Release draw out case

» New Armed / Disarmed Function to ensure that false tripping will not
occur on installation and commissioning

» Trip or alarm option on relay failure detection

» Emergency Override resets thermal bucket and timers to permit motor
starting

Cutler-Hammer

13000.C L

» Requires optional IPONI or RS232 PONI

» Can Daisy Chain up to 1000 devices on INCOM LAN.
» Configure set points & set real time clock .

» Backward compatible with 1Q1000 I1.

* Alarm status available over INCOM.

» Event logging with date and time stamp

* New feature - motor starting curve data, average current vstime,
over INCOM.

Begin 100 ms after start declaration

End 5 cycles after run transition or trip

Data points per time based on locked rotor time.

Sends both recorded curve and calculated thermal trip curve for
margin comparison
Cutler-Hammer




STARTING CURRENT PROFILE

/' MP-3000 Protection and Motor Start Curves

1000

BEE

MP3000

1 Second

Overload Trip Curve

1 Locked Rotor I

0.005,001

Cutler-Hammer o o T i il
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Application: Reduced Voltage Starters

N CURRENT SETTING

/MQTOR CURRENT

Amps J - <
|
|

A

TRANSITION
Y

On

Off

» Smooth transition from reduced voltage to full voltage based on motor
starting current, time or a combination of time and/or current

» Prolonged autotransformer/reactor life by quicker removal

» Incomplete sequence verifies proper transition

Cutler-Hammer
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Motorswith RTDs

Separate Universal RTD Module -- Reduces ingtalled cost by mounting
module near motor

Fiber optic connector -- Eliminates need of Copper Wire Connection to
MP-3000 (or connect both for redundancy)

One catalog number for al RTDs -- Simplifies Inventory & Ordering
Adjusts Overcurrent Algorithm -- Reduces Nuisance Trips
Extra RTD input -- Increases Temperature Monitoring Capability

Stand-alone Capability -- Lowers Cost of Monitoring Temperature of
Motors, Transformers, Other Equipment

Relay will check coherency of URTD data - e.g. rate of temperature change.
Alarming and diagnostics - will use URTD diagnostic data.
Fail-safe behavior on communications loss

Cutler-Hammer

- MP30OOMMI

» Four interface operating modes

 Setting mode for changing settings

» Monitor mode for readout of operating
conditions

» History mode for motor operation history

» Log mode for detail records of trip, alarm and
start operations

Cutler-Hammer
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Monitor Mode

» Current-displays motor currents
» RTD-displays motor, bearing and load temperatures
» Motor-displays motor run and start data

Cutler-Hammer

History Mod

(D

* Motor Statistics

* Number of trip events

* Number of alarm events

* Permanent history

» Time and date that event occurred, or time and date
counting began, is available

» Thetime/date start-point can be reset for the whole
page

Cutler-Hammer
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L og Mode

 Log book- records 100 events with date and time
stamping

» Event- detailed record of 20 trip & alarm events
with date and time stamping

» Start- detailed record of the last 4 starts with date
and time stamping

Cutler-Hammer

logEvent

» Alarmsand trips
— type of trip or alarm
— date and time of event is recorded
— phase and ground currents at time of trip
— % of 12T capability at time of trip
— phase unbalance at time of trip
— Highest RTD temp in each of 4 groups
* Up to 20 events stored

Cutler-Hammer
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| og Start Event

e Date and time of event is recorded

» Highest phase and ground current during start

 Highest phase unbalance during start
» The average current at the time of transition

e Thetime taken from start to current transition

* Thetime taken from start to actual transition

Cutler-Hammer
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Program Mode

* Motor Page

* RTD Page

» Trip Page

» Alarm Page

o Start Page

» Discrete Input Pages
» Alarm and Auxiliary Relay Output Pages
* Anaog Output Page
* System Page

* Test Page

* Reset Page
Cutler-Hammer
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System Page

» Qutput relays individually configurable as mode 1 or mode 2
(fail-safe mode)

* Real Time Clock setting.
e 24 0or 12 hour timeformat ; M/D/Yr or D/M/Yr date format.

e Sdect MP-3000 mode or 1Q1000 Il emulation mode for
IMPACC.

* New feature - Armed / Disarmed Function
— Requested for hot-plug-in replacements.
— Unique feature to ensure that false tripping will not occur

Cutler-Hammer

— MorePages

~J

Test Page

» Ability to toggle any one of 4 outputs individually
» Force Analog output to 4, 12, or 20 ma

» Read the state of both discrete inputs

Reset Page
» History pages can be reset in groups
* Permanent History can not be reset

Cutler-Hammer




MP-3000

Motor Protection
Hardware Connections

Cutler-Hammer
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CURRENT
TRANSFORMERS

GROUND FAULT
CURRENT
TRANSFORMER

~

Cutler-Hammer

PONI -
COMMUNICATIONS
NODULE MAIN CONTACTOR
(OPTIONAL) 70 IMPACC
NETWORK
MX
we |
RELAY T
INTERPOSING
RELAY
4-20 mA
QUTPUT
AMMETER OR
RE(?P"[%[?]\?AULSE PROGRAMMABLE
CONTROLLER

32
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— LI CONNECTIONS

— 25
— 24

AUX 2 N/C

AUX 2 N/O

120V OR 240V

EARTH GROUND

DISCRETE SOURCE ——
NEUTRAL ——————

DISCRETE IN 1

DISCRETE COM

DISCRETE IN 2

S © o|w o o e

=

]
1
A

S

I AT

®
MP—3000

= |~ URTD OPTICAL FIBER
COMMUNICATIONS
(PREFERRED METHOD)
o OR
URTD WIRED
COMMUNICATIONS
SHIELD
D]|22 ——— COMMON
D]|21 —— DA
(@120 — STRoBE
[@]|79 —— ALARM N/O
]| 18 —— ALARM COM
17 —— ALARM N/C
(@176 —— AUX 1 N/O
21|15 —— AUX 1 COM
14— AUX 1 N/C
TS RPN/
12 TRIP COM
1 TRIP N/C

(y

Cutler-Hammer
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T0 MP-3000

ALARW CONTACTS

w1

AUX TRIP

AUXLURY TRIP CONTACTS
5 6

t M
5o . 13
I ' S 7
—
P 5 W ”
1 {1 x5
= —H
U A M n
=1 It A
i 1
L = |1 R
PRIARY
TUSES
NON-CURRENT
nukd CARRYING GROUND
SECONDARY @5
TUsts — o
I | W MP-3000
) ; W SiEte
L aeswny CONNECTIONS

T0 MOTOR

OR
LOAD DEVICE
UNDER CONTROL

Cutler-Hammer
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(¢ O]
UNIVERSAL CONTROL PONER W-
RTD MODULE RANSFORMER o e
COMMON
P oA 10 e
- SROBE —
o J e
. [2] 2 SHELD
MP-3000 [@]2 CONNON
(2]
® @ |2
@]
]
(2]
2]
e [
OO0 @l
NON-CURRENT (el 13
CARRYING QUD. @] 2
[@]1
g 1@
CUSTOVER REMOTE -
INPUT CONTACTS
OR PUSHBUTTONS
| OPICAL FIBER FOR URID
{/ COMMUNICATIONS 10 HP-3000
{/ (PREFERRED METHOD)

Cutler-Hammer
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e

Selector
wich Fuclion
Seleclor

Elk

oo BAUDRAE
] AODRESS SUNLHES
i

§ Cuier-Hammer
P roouct
2 0 perateD -
D[ e 10 N ETwork Canecion
| NTERFACE

i

Nefwork
Conneclion
{Green Phoenix
Conneelor)

Recormended:
18 gouge Iwisted pait
INPCABLE or 20 gouge Belden 9463 tloss

Cutler-Hammer
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CutisHammer E=]
UNIVERSAL
RTD MODULE
§ 767
H [19.48 ]
- o |
L1 -0 w
200 (5.8 ci) @] || 2.00 [5.08 CM]
— smpogred] |
|
hr B [ 2.ur [5.08 o]
] 432 [10.97 GM]
Cutler-Hammer
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UNIVERSAL RTD
MODULE TERMINALS

CABLE
SHIELD ’_\[ RTD TERMINALS

CABLE SHIELD WIRE

RTD WIRING (TWO—LEAD TYPE)

RTD WIRING (THREE—LEAD TYPE)

NOTES:

1. CONNECT CABLE SHIELD AT RTD MODULE TERMINALS QONLY.
CUT SHIELD SHORT AT MGTOR END AND USE SHRINK TUBING
OR ELECTRICAL TAPE TO INSULATE.

2. RTD'S MUST NOT BE GROUNDED AT THE MCTOR, AND NO COMMON
CONNECTIONS BETWEEN INDIVIDUAL RTD'S SHOULD BE MADE AT
THE MOTOR OR THE MP-3000.

3. TERMINAL 18 OR 32 ON THE RTD MODULE SHOULD BE CONNECTED
TO AN EARTH GROUND.

Cutler-Hammer

MP-3000
Motor Protection
Trip Characteristics
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Motor Current Profile

PROGRAMMED
TRANSITION

CURRENT IN
% OF FLA h\

TRANSITION
POINT

CONTACTOR
OPENS

CURRENT
LEVEL

30%

CONTACTOR
CLOSES

OF FLA

] TIMg

| = sT0P
CYeLe

START OYCLE radion

RELAY CLOSES

RUN CYCLE

ST0P ‘
oo
TRANSITION
RELAY OPENS

Cutler-Hammer
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1000
500
=
300 "
Utimote 0 =
imate
o bosed —
on % of
flllZood %0
amps
(100%
shown) 50
Moximum
oloetle
= Stoll time
L = (30 sec.
20 cold start)
17 curves — | T S
(These are a 0
& (10 sec.
of lond I 5 g Cold start)
motor (5 sec.
comeme) B
d
locked rofor
Current of
2 6.1 times
fUll-load
os
1
T 5
— Instantoneous
Z 2 overcurrent
= 12 times
E ) full-lood
05 |
overcurrent
Stort deloy
@ I_cycle
(1 cycle =
inherent delay)
5 2 3 T = T
muttiples of full-load amps

Cutler-Hammer
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Underload & Jam

Underload trip
level (in %
fill-load
amperes).

Delay time
determined by
underload run
deloy function.

Underload
trip function
not active

during underload

stort deloy
function

1000 T  ———
T T T
I T
T T 1T
Jam trip level
500 function (% [
Mg full-load
300 | omperes).
Lt
700 ] } ‘l }
gl Delay time
determined by
100 jom run delay
T function.
50
i
B
<
@
£ /"‘ —_—
/// 0N
[
8
N
6 D Jam trip function
not active during
4 jom stort deloy
function. 1
2
! 5 2 4 6 810 2 100
muttiples of full-load amperes —

Cutler-Hammer
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1000
— Ultimote_trip
= (level: Too%
Underload 500 t, - uli-load amps
Erip level K. | PR
80% full-lood =5 b Noto: s o N
mbination of
200 - 55815 L lositve (1 N
Underlogd run ! nd negative
delay: 5 sec. 558,15 sec. 1) seauence
100 otor_currents.
Motor running ——
with load i
50 T
11
Mo llow: [N
locked—rotor
L — gmoeres:
20 [ — >’ . Hs.‘w Udmes il
L ull=load omps
start delay 4 ot dim
6 X=17t
4y,
-
2
Jam_tri level: /
180% full-load
omperes
Jom start deloy: -5
sec. T ~
2
L nstontaneous
pot overcurrent:
— 12 time:
full-load amps
= f ——t
I 1
T [T T
Instantaneous
y tort deloy
Motor starting s
current (locked- rotor 02 set for T cycle |4
condition)
il oot e !
viizleod omes T 2 Z q 20 G

multiples of full-load omperes

Cutler-Hammer
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Trip Characteristics with RTDs

totor temp 1000
moosured directly.
Stotor winding 500
(emperature
Fi5) function
is sot point. 300 Su
N Note: | Is o
Ynderlood 200 combination of
trip Ievel T —a, Bositive (1
80% full~lood 2 g negative
omperes. 100 41 ceduence
Motor ronning rhotor corents
with loa T T
50 I I
Underioga run Mox. ollow.
olay: 5 soc. lockedrofor
Wt Tode | — e
R —— 3 tuiiood sps |
I [ Ul Iood omps
ngorioos m > Stanl tmes
Y B 15 sec.
8 X=I"t .
(6.1 (15)
A - 558.1
e
Jom trip level: =
180% ull—load
omperes
Jam start delay:
15 sec. 558.15
[ = o5+ .
12y
T R =3.68 sec. N
" nstontoneous
L ovarcurrant:

; —1 12 tmes |
fulllood omps
=

-05 T T
Motor starting
current (locked fotor .02
condition)
577 mos 1
full—lood omps 5 ] s 10 20 T

multiples of full—load amperes

Cutler-Hammer
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MP-3000
Motor Protection

PowerNet Screens
Relay Settings

Cutler-Hammer
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