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DMP1 Relay 3EK-100

L 4 A XX [ 5 on

Getting Started

- 2] f} >ode | Description

Motor protection and control with voltage inputs
Motor protection with voltage inputs
Basic motor protection

Drawout construction (M2 case)
Fixed case, vertical orientation

10 ohm copper RTD
100 ohm platinum, 120 ohm nickel RTD

vO|ITI<O|[lwNn =

115/230 Vac power supply
110-250 Vdc power supply
24-48 Vdc power supply
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Example — a relay with catalog number DMP1VC21A has the following features:
¢ Motor protection and control with voltage inputs (1)

* 10 ohm copper RTD (C)
¢ 110-250 Vdc power supply (2)
* RS 485 communication port (1)

¢ Revision level A
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GEK-100686

WARNINGS, CAUTIONS, AND NOTES
AS USED IN THIS PUBLICATION

Warning notices are used in this publication to emphasize that hazardous voltages, cur-
rents, or other conditions that could cause personal injury exist in this equipment or may
be associated with its use.

knowledge could cause eithe

Caution notices are used for situations in which equipment might be damaged if care is
not taken.

Notes call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While
efforts have been made to ensure accuracy, the information contained herein does not
cover all details or variations in hardware and software, nor does it provide for every pos-
sible contingency in connection with installation, operation, and maintenance. Features
may be described herein that are not present in all hardware and software systems. GE
Electrical Distribution & Control assumes no obligation of notice to holders of this docu-
ment with respect to changes subsequently made.

GE FElectrical Distribution & Control makes no representation or warranty, expressed,
implied, or statutory, with respect to, and assumes no responsibility for the accuracy,
completeness, sufficiency, or usefulness of the information contained herein. No warran-

tees of merchantability or fitness for purpose shall apply.

©Copyright 1995 GE Company
All Rights Reserved
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Chapter 1 — Product Description

1-1 Introduction

The DMP is a microprocessor-based digital relay sys-
tem that uses high-resolution waveform sampling of
input signals to provide protection, control, and
monitoring of three-phase motors. The following
three families of DMP relays are available:

e DMP1 - Motor-protection relay system with
voltage inputs and motor-control capabilities.

¢ DMP2 - Motor-protection relay system with
voltage inputs.

* DMP3 — Basic motor-protection relay system.

The DMP catalog number system is illustrated inside
the front cover.

The DMP1 relay is described in this book. The DMP2
and DMP3 relays are described in GEK-105499.

1-2 Applications

The DMP is a compact, protection-based digital sys-
tem suitable for a range of applications, from low-
voltage motor control centers associated with small
industrial motors to the largest medium-voltage
industrial process motors and utility power plant
auxiliary motors in generating stations.

The DMP can be configured for either protection
and control or protection-only operation modes. It is
primarily used for protection of an induction motor.
Additional devices may be required if a DMP is used
for synchronous motor protection and control.

For low-voltage applications (up to 750 V), the volt-
age input signal can be connected directly to the
relay. Instrument transformers are used for higher
voltage motors. The appropriate protection and con-
trol can be configured in the field to suit the specific
application. A sampling frequency of 2 kHz provides
excellent measurement accuracy.

The DMP system includes an RS-485 serial commu-
nication port, as well as multiple inputs and outputs
to facilitate remote control and data transfer.

More detailed application considerations are
described in this chapter and in Chapter 4 — Settings
and Configurations.

Figures 1-1 and 1-2 illustrate typical external con-
nections for the DMP1 system. Figures 1-3 and 1-4
illustrate typical connections for some of the com-
monly used motor starting methods.

1-3 Protection

The following protection functions are included in
the DMP system. Each of these functions can be
individually configured to provide any combination
of trip and alarm outputs. The ANSI/IEEE standard
device numbers follow each function in parentheses.

Maximum Start Time (48)

This function provides protection against an incom-
plete start sequence by comparing the actual motor
start time with the set maximum start time. In addi-
tion to motor protection, this function can provide
protection to the autotransformer/starting reactor
in a reduced-voltage motor controller.

Too Many Starts (66)

This function produces an output when the actual
number of starts counted by the DMP within a
dynamic time window of specified duration exceeds
a set number.

Thermal Overload {49/51) and Locked Rotor
Protection

A thermal model of the motor is incorporated in the
DMP system to compute thermal capacity of the
motor, based on the motor current and various
parameters such as overload pickup, hot/cold ratio,
stall time factor, speed switch input, and
heating/cooling time factor. The relay computes the
thermal capacity on a dynamic basis and is capable of
providing a pretrip alarm (Thermal Level 1), in
addition to the overload trip (Thermal Level 2) out-
put.

The thermal overload protection function automati-
cally adapts to faster operation, depending on the
stall time factor setting and the speed switch input (if
available), to provide locked-rotor protection
(495/51) during the motor start. A unique speed-
switch-less logic is implemented in the DMP system



* Level 1 can detect a jam or stall condition (51R)
and is active only when the motor is running.

Level 2 detec short circuit (50) and is active
whenever CURRENT INHIBIT is set to OFF. If a
motor contactor is not adequately rated for the
available short circuit currents, CURRENT INHIBIT
can prevent the contactor’s opening when the
short circuit current exceeds the CURRENT

INHIBIT pickup setting.

e I.evel 2 detects a short circu

el Ve Wiy -

Ground Fauit Overcurrent (50G/50Nj

Two levels of ground fault overcurrent protection
are implemented, each with its own pickup and time
delay settings. Level 1 provides an alarm function
and Level 2 provides a trip function. Both levels are
active whenever CURRENT INHIBIT is set to OFF.

If a motor contactor is not adequately rated for the
available short circuit currents, CURRENT INHIBIT can
prevent the contactor’s opening when the fault cur-
rent exceeds the CURRENT INHIBIT pickup setting.

_— . o
Either a residual current circuit or a ground sensor
current transformer (CT) circuit can provide the

NAAD1T DAl
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r/ o A S Bt Nt N NI v;r/ LR
to provide the same degree of locked-rotor protec- Resistance (ohms)
tion when the speed switch input is not avallable. °C Copper Platinum Nickel
i 4o T A @ et ALty [ 0 9.035 100.000 120.000
k‘lgure 4—2Z ana 4—9o contdalill CnardacCerisuc curves ot
PRI U TR Tond Cooe st A vmcmt ~liars oot 10 9.421 103.902 127.168
NE tnermnidal overioad 1undcuolil. A I1OCL LilatdaCiClinduc
is incorporated in this function to model cooling 20 9.807 107.793 134.518
down of the motor. See Chapter 4 — Settings and Con- 30 10.194 111.672 142.060
ﬁgurau;igqg for details, 40 10.580 115.539 149.801
50 10.966 119.395 157.746
External RTD Interface (49R) 60 11.352 123.239 165.900
As many as 10 external RTDs can be connected to 70 11.738 127.072 174.268
the DMP system. The RTDs may be either copper 80 12.124 130.893 182.849
(10 Q), platinum (100 Q), or nickel (120 Q) 90 12.511 134.702 191.639
depending on the DMP model. Each of the 10 RTDs 100 12.897 138.500 200.640
incorporates two levels of threshold setting, with a 110 13.283 142.286 209.854
factory-programmed time delay of 2 seconds. Level 1 120 13.669 146.061 219.290
is intended for and alarm and Level 2 is intended for 130 14.055 149 823 228.949
a trip. The DMP is designed for RTDs having the 140 14 442 153.575 238.836
resistance parameters shown in Table 1-1. 150 14.828 157 315 248.950
i 160 15.217 161.043 259.296
Overcurrent (51R/50)
170 16.607 164.759 269.894
Two levels of phase overcurrent protection are 180 15.996 168.464 280.770
implemented, each with its own pickup and time 190 16.386 172158 291949
delay settings. 200 | 16776 | 175839 | 303455

Table 1-1. Temperature—resistance values for
RTDs used in the DMP system.
ground current input to the DMP. Figure 1-2 (A &
B) illustrates typical connections.

Undercurrent (37)

Two levels of undercurrent protection are imple-
mented, each with its own plckup and time delay
settings. Level 1 provides an alarm function, Level 2
a trip function. Both levels are active when the motor

is running and both can detect a loss-of-load condi-

The undercurrent function (or underpower,
described later) can be used w1th a submersible
pump, in which loss of prime can cause a motor to

overheat and fail, or for a broken shaft or conveyor
belt application.

Load Increase (51L)

Tease >C function operates if the
current increases above a set value for more
than 5 seconds while the motor is running. This

g
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a trip function. Both levels a otor
is running and both can detect a Ioss-of load condl-
tion. Underpower protection is functionally equiva-
lent to undercurrent protection, except that it is

based on power, rather than current.

Unbalance Current (46)

Unbalanced currents can be caused by unbalanced
voltages in the power system or by a blown fuse in
the motor controller and can result in rotor over-
heating. This function computes the percent of
unbalance current and has the time characteristic
shown in Figure 4-4. Operation time is inversely
proportional to the square of the unbalance current,
with a minimum of 1 second. The two levels are set
as follows:
® Level 2 trip is set by the customer to the maxi-
mum-allowable unbalance current. This func-
tion has a slow-reset characteristic to simulate
the motor’s cooling.
* Level 1 is automatically set at 50% of the level 2
setting, with a delay time of 1 second, and can
be used as a pretrip alarm.

Power system problems can result in undervoltage
conditions that cause increased motor currents. To
anticipate motor overheating caused by these cur-
rents, the undervo'ltage function operates when the

is also set

g hase voltaz
D,E, & ) illustrates typlcal connections.

Overvoltage (59)

the motor An overvoltage condmon is detected
when the average of three line-to-line voltages
increases above the overvoltage setting.

Tern lavale Af ~Avarunl o MrAfacrtinan arse tmnla
L WU 1CVUId Ul UVULVUILL SC t}lULCbLlUll alC 11 llJIC"
mented, with individual time delays
- } RS B -SSR AP ok [ o PR S DY ol |
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cornnd and o intandad ac o alarma
SCLUILIU alix 1D 111U muucu all lar il

e Level 2 is intended
pickup level and time del

as a trip function, with
ay set by the customer.

Overvoltage protection is active during the motor’s
start and run modes and can be used with either
three-phase or single-phase voltage signal inputs.
Figure 1-2 (C, D, E, & F) illustrates typical connec-
tions.

Phase loss protection is activated when the differ-
ence in magnitudes of the highest and lowest line-to-
line voltages exceeds 20% of the rated line voltage.
Phase sequence protection operates when the DMP
detects a reverse-vonage sequence. Both functions

re | -set delay times of 2

Lt~ e

Three contact inputs are provide an interface with
external protectlve devices, such as motor differen-

LSS IR DI o T SO o SR -SSR SN LS |
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an adjustable low lagging-power-factor threshold and
adjustable time delay.

Abnormal Conditions

The following conditions monitored by the DMP can
be configured to trip and/or alarm when an abnor-
mality is detected.

o  Communications Port Failure — A failure of the RS-
485 serial link.

o Internal Failure — A hardware failure detected
during self-test.

e Control Circuit Open — A failure of either contac-
tor A or B to operate following a start command
from the DMP. The status inputs from both con-
tactors are required.

o Welded Contactor — A failure of either contactor A
or B to reset following a stop command from
the DMP. The status inputs from both contac-
tors are required.

The following conditions result in only a message
display on detection of an abnormality. These condi-
tions are monitored only if both Control Circuit
Open and Welded Contact monitoring are enabled.

o Hard-Wired Start — The status of a contactor
changes from reset to operate without a com-
mand from the DMP.

* Hard-Wired Stop — The status of a contactor
changes from operate to reset without a com-
mand from the DMP.

1-4 Control

The following control functions and features are
included with model DMP1 only.

Local/Remote Control Selection
The DMP can receive motor-control signals (start
and stop) from three sources:

® Local start and stop contact inputs

e Progammable logic controller (PLC) start and
stop contact inputs

* Serial port commands.

Two inputs, Local/Remote (terminals 4 and 27) and
PLC/Serial Port (terminals 5 and 28), determine

which of the three sources is allowed to control the
motor, as shown in Table 1-2. The two control-selec-
tion inputs can be derived from such sources as
hard-wired jumpers or a control selector switch. If
desired, a door switch of the controller cabinet can
be used as part of the Local/Remote input to auto-
matically transfer control to Local mode when the
door is open.

Local/Remote | PLC/Serial Port

Control Mode Input Input

Local Control — Start OPEN (Local) N/A

Local Control — Stop N/A N/A

PLC Control - CLOSED (Remote) OPEN (PLC)
Start/Stop

Serial Port Control — CLOSED (Remote) | CLOSED (Serial
Start/Stop Port)

Table 1-2. Input requirements for the possible control modes.

If an Emergency Stop push button is used, its nor-
mally closed contact can be wired in series with the
normal Local Stop push button, as shown in Figure
1-1.

Direct On-Line (DOL) Starting

This is the most commonly used starting method and
is also known as full-voltage or across-the-line (ATL)
starting. On a successful starting command, the DMP
will energize Output Relay A or B to pick up the
main motor contactor for a full-voltage start of the
motor. Figures 1-3 and 1-4 show typical connection
diagram for a motor contactor and a motor breaker,
respectively.

Star (Wye)/Delta Starting

This method reduces inrush current during starting.
On a successful start command, the DMP energizes
Output Relays A and B for star (wye) and delta con-
nections, respectively, with a set maximum time for
star. Output Relay C can be configured to control
the main contactor, if used. Figure 1-5 shows typical
connections for the wye/delta starting of a motor.
The switching from wye (reduced inrush) to delta
(normal full voltage) occurs when the inrush current
falls below a preset level. The switching occurs at but not
before the preset maximum time, regardless of the inrush
current value.

1-4
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The star/delta start sequence of DMP output relays
A, B, and C can also be used for the reduced-voltage
autotransformer starting method, as illustrated in
Figure 1-6.

o ) o P Vo P

orward/Reverse Starting

The DMP energizes either Output Relay A or B for
forward or reverse direction, respectively, based on
the start command.

Two-Speed Starting

This feature can start and protect a two-speed motor,
at either of the two speeds, with a single DMP. Out-
put Relay B is used for slow-speed contactor control
and Output Relay B for high-speed contactor con-
trol.

PLC Controi

Dedicated PLC contact inputs can be configured to
accept PLC commands to individually control Con-
tactors A and B and reset the relay following an
operation.

The DMP can be configured to accept commands
from an RS-485 port and to send data on the serial
link to a remote computer for a motor management
system. Chapter 3 — System Interfaces contains the
details on this feature.

Unless configured for Auto Reset, the DMP requires
a reset signal following any trip before it will accept
any start commands. In addition, the DMP control
logic will prevent a reset unliess the following condi-
tions are satisfied.

* Following a Thermal Level trip, the DMP will
prevent starting and relay reset until the motor
is cooled to 50% of its thermal capacity.

* Following a Too Many Starts trip, the DMP will
prevent starting and automatic reset (if so con-
figured) for an adjustable (Start Inhibit) time
delay.

The waiting time (Time To Start) for these condi-
tions may be displayed on the DMP.
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tions—Phase Loss/Phase Sequence (47), Low Power
Factor (55), and Underpower (32L)—are unavail-
able and must be disabled. (See Chapter 4 — Settings
and Configuraiions for details.) In addition, some
measured data, such as volts, watts, vars, and power

£ ra alen 1inav
.laLLUl, arc aiss

Figure 1-2 (E) shows the recommended connection
when only a single-phase voitage signal is availabie.
This connection allows use of the protection func-

< A3 A
tions UUUCI VUlLdgC \AI), uu,luuuls Under vulua.sc

Start Prevent, and Overvoltage (59). The Frequency

Track'“g qutnrp described later is also available. If

no voltage 51gnal is available, the Undervoltage and
Overvoltage functions must also be disabled. (See
Chapter 4 — Settings and Configurations for details.)

T A+ ta tha 10 ™
In addition to the 10 RTDs mentioned earlier, there

are 20 Logical Inputs (contacts) available. Table 1-3
contains functional descriptions of these inputs

There are four configurable output relays (A, B, G,
1 TN S TS EEUL SIS B 7 SURUY o BRI
ana p), €acilt will onc uip-ratcit rori corntact.

The available configurations for each relay are

Relay A — This output is automatically configured,
depending on the starting method, as described in
Chapter 2 — Settings. The possible configurations for

thiq A utout alay ara tha fallAaunnoe:
iis Ouipur waay are inc LULLvaxlls

e Direct-on-line (DOL)/full-voltage contactor

vy s

1
CURIU UL,

e Star (wye) contactor control for the Star

FXAT oy P o nmmf\tL /-1
\VVyC}/UClLd siar uus Hicuioca

® Forward contactor control for the Reversing

_ et

star Llllg 1T ICUIOU
e High-speed contactor control for the Two-Speed
starting method.
Relay B — This output is automatically configured,
depending on the starting method, as described in
Chapter 4 — Settings and Configurations. The possible
configurations for this output relay are the foliowing:
e Direct-on-line (DOL)/full-voltage contactor
control.

e Delta contactor control for the
(Wye) /Delta starting method

Star

No. of

inpuis | Description of inpui

1 Authorized key-switch input for security against unau-
thorized setting changes and DMP resetting.

1 Speed-switch contact input. Provides indication of
rotation during motor starting, used by the DMP to
determine the appropriate overload characteristic
during startup. See Chapter 4 - Settings and Configu-

rations for a unigue sneed-switchless logic to sun-
rations 107 a unique speed-swittniess 10gGic up

plement the speed-switch input.

3 External protective device “fail-safe” contact inputs
(External Fault 1, 2, 3).

3 Local control contact inputs (Contactor A START,
Contactor B START, and STOP control).

1 External lockout contact to block operation of the

~fa +ha + 3 A~ +
motor. A fail-safe input contact that must be closed to

permit motor operation.

2 Control mode selection inputs. Determine
Local/PLC/Serial Port motor control (Table 1-2).

3 Control contacts from PLC output (Contactors A & B
and DMP reset control).

6 Position status inputs of Contactors A & B and Isola-
L
1

LUI DWllbll \I\IU 0( I\l\/ L.Ul]Ld'uL IIUIII Udbll UI L GT e
devices).
Table 1-3. DMP system logic inputs
e Reverse contactor control for the Reversing
starting method.
e Low-speed contactor control for the Two-Speed

starting method.

Output Relays A and B provide fail-safe operaiion
when the DMP is used for motor start and stop con-

{rcl Once p}r]}ed np at tho pnr] nF') cnr‘rpcapn] gtart

sequence, Relay A or B remains picked up until the
DMP receives a stop command or a trip occurs. Any
interruption in the DMP power supply may drop
these relays out and stop the motor (see the descrip-
tion of U/V Auto Restart in Chapter 4 — Settings and
Configurations).

Relay C — This output can be configured by the cus-
tomer as one of the following. Refer to Chapter 4 -
Settings and Configurations for details.

e An alarm (fail-safe).
¢ Aslave to one of Relays AorB.

a TA ~~

el
1O CONUT0L

lina
1

~
Q Liric

starting.
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r -

Relay D - This output can be configured by the cus-
tomer as one of the following. Refer to Chapter 4 -
Settings and Configurations for details.

* A trip (fail-safe or nonfail-safe).
* Aslave to one of Relays A or B.

Calf Toacte
WICIIT I COoOLY

The DMP performs extensive self-tests during power-
up and on a manual Self Test command from the
Test/Maintenance Options menu.

The DMP also performs continuous background self-
tests, as a lower priority than the protection and con-
trol functions. Any unsuccessful self-test is reported
as Internal Failure and be configured as an alarm or
trip. Refer to Chapter 4 — Settings and Configurations
for details.

e of 45-65 Hz to rompensa_te
for anv dev1at10n from the nominal frequency
or 60 Hz. This feature maintains the measurement
accuracy of the analog inputs and the sensitivities of
the protection functions over the range of power
system frequencies. The motor voltage (single or
three phase) is required as an input for proper
operation of this feature. If no ac voltage is con-
nected, the DMP assumes that the actual frequency is
the same as the nominal power system frequency.

Operating Data (Normal and Fault)

The DMP can report a variety of normal and fault
data related to motor operation. These data are
characterized as Measured, Calculated, Statistical, or
Fault. The status of the contact inputs can also be
reported. Refer to Chapter 3 — System Interface for
details.

Local User-Machine Interface (UMI)

The local UMI includes a key pad, bac
crystal display (LCD), and nine LED monitors for
entering settings, dlsplaylng present metering data,
viewing fault target information, and accessing
stored data. The UMI is described in Chapter 3 — Sys-
tem Interfaces.

k-lit liguid
4+

ot

The standard RS-485 port can be used for commu-

nication between the DMP and a remote PC. The

serial puu allows remote motor C()iltr01, se[ung

changes, and viewing of any data stored in the DMP.
T

tey (hahtpr 3 Crrict f roe Far dataile

Afe
R\/L\/l v LJIlz(A/IJbDI 7 L)_y.)bél (2 wers

~3
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Chantar 1 — Prnri inti,
Chapter 1 — Product Description
B AN IRE:S DMP1 NOTE
Q” 1 All output relays rated 8 A, 250 Vac resistive,
5 A, 300 Vdc resistive
%{jj“ cT Main 2 RTD must be shielded and shield must be
c3 Contactor A connected to ground screw.
0————5" 46 ) 3. When dc power s used, poianiy imiust be
E—-———O————! Z l———- observed
Caf 1A 4 Twnsted leads are desirable for each logical
] 2l OutputL i"' A input
Relay A A\ Warning signal inputs are internatly
%5_ 5A cT2 1 ¥ a5 connected o contro! power
~ Main
seerauer2 < Gl 3 Contate 8
for Current Inputs 49 —
Glaa 1 —= i
ouput & T 47
c8| sa c13 Relay By | o
0’3 < 48 STOP A
%?_ —O Main
Contactor
(51 BEVN - Coniroi
o+—— | STOP B | Voltage
C12
G BLY CT4 52
C13 [-_————O—-——-
o a‘- T 50 W
— Outpul% To Al
Cc15 0 Alarm
O LTiA 1 Relay C § & o (as required)
SL] P l 5
See Figure 1-2 bl B Measurement
Vol Input ci7 V
for Voltage Inputs 3 1300 oltages 55 l
Ci4 Qutput L B g3
A 0 ToTrnp
O Relay D < I
E STOP  STOP L N tf applicable) J YPy & [ (as required)
(N/C) {N/C) 3 54
o J
I 26
L.
Start —o © <
Contactor A i 24
(N/O) o
2
Start o oO—0°
Contactor B 25
(N/O)
10
o —9 © ©
Exiernal
nterlock | 33
{Open = Lockout)
Lccaunumnia
{Open = Local) l 27
PLC/S Port
(Open = PLC) | 28
—O
11
Authorized Key
(Closed = Unlocked) | 34
1 s
PLC Reset |
NO) ] 29
PLC Control A l g O— °
{Cpen = STOP,
Close = S?ART) Logical
8 Inputs
(see Note 4}
PLC Control B o—0
iQpen = STOP, _ A WARNING
Close = START) | 3

Figure 1-1. Typical external connections to the DMP system.



hanter 1 — Produ
v'lur}l—vl I I I\ AUA
o—23
Speed Switch Input
(Open = HIGHSPEED) 32
O
- 13
Contactor <
A Status 36, 37
14
15
Contactor Q0"
8 Status N 38,39
16
o————0—
17
Isolator )\_ 40, 41
18
o0
1n
2
External
Fault 1 (N/C) e
(opento Tnp) | 30
O
19
External I—DJ_Q——O—
Fault 2 (N/C) an
(opentoTnp) L :‘
20
External
Fault 3 (N/C) o
{opento Trip) L fj
J
C20[(+) ~,
<
Relay
Power PS {see Note 3)
Supply C101 =
——p
Shieldry 86 - ~ Shield
AR N
RTD & T 6

@
@©

.
[
©

K A 1
70
2 0— T2 7
7
O
A 72
NS 7 | [ 10
RTD RTD RTD
3 g O“_E:I.,:] T3 > inputs nputs T8
C 74 | {see Note 2} {see Note 2j [ 11
hd U
I 75 112
<
R’TD } 76 I ' 13
P3 ot ™ Lo
77 114
H i H 4
O
I 100 115
O O
101 116
R;D O 5 T10
102 117
< D, . G
B [
RS-485 '—J—| l
Linik
22
O —L_-:I_ Case Ground \
BN
T cig
=

Figure 1-1. Typical external connections to the DMP system (cont).
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Ma_ms s
© ® A
Caontactor /é /& /J) DMP
or
Breaker MO (O (o \— - 1
i
w1 o |
! ¢t [sa C3 |
| 9 |
B | AL |
- aas vt -a I
i s [ —
ic | AL |
| c7 SA  Cg I
E | = |
[ N ! 1A !
_i_ [ ci3 %A CT1 |
- | I o' A I
)
(A) 1 Ampere-Rated CTs with Residual
Current Connections
Alternate 1 Alternate 2
o)  eA
I R
(B} \ — R
i B
) i .
T 3 . ‘
l ‘ | |
I I [ | L
L1 'L Luooad Luouud m Loouad Luoosd buauad =
Contactor /™ [\ /v .
Bronker (0 (n (n !_ I 'T’ ! |
L] SN -
P = \ —=
- S DR |
%Z % % VA |¥B __ _|Ve _IVA VB INC VN
- 1' (NoConn)_I [ 14 o
/J\k [ ﬁ)as 5 c16 &er cuuo I [ &es Oce 5c7 T |
! o |
( Motor ) ‘ | l | haedl
! L N | N \ N .
N 13 3 3 3 3 3 |
13 3 3 133 3 |
| L |
| . |
L Y
© eg:ggoer gg:r?eg?g: v {D) Wye VT Voitage Connection -
Figure 1-2. Typical external current and voltage connections to the DMP system.
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<
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Mains
o B A
Contactor 6 OMP
or ( ( (A |\ - — _
Breaker \Q \Q MO |
LA AIAL L ~ I
e uachl
| 2 I
| |
i<} ! 1A
I : c4 BA c6 l
g | cs |
' l
Ic | 1A
1, o BA - C9 |
-+———0
I cs ,
N l
T = N |
= ' cn 5A c13 |
I__ ciz I
TN _"—I:

Motor
{B) 5 Ampere-Rated Phase and

\\_/ Ground Sensor Connecilons

Alternate 3 Alternate 4
A\ A\
A
8
c
To any Combination of Phase-to-Phase
or Phase-to-Neutral N
/ T T \
,,,,,
(Y YT TY)
'_1 Connection to
= Terminal C14
1s Optional
e — s | . e | — — —_—t —— —— —— s — —]
f ml [
I H)ms Ocis C17 c14Q I l Qcis fcw 2 C17 140 ]
]
| b |
i |
| 2 D] 2 1 l ) ) ) '
| ] |
I Lo I
1
I L l
! t
- _ -
DMP (F) Direct Voltage Connection  PMP
{E) Single VT Voltage Connection {Low Voltage only}

Figure 1-2. Typical external current and voltage connections to the DMP system (cont).
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L1
L2
L3 !
e B 00 I o B O ) lJ
Uy U
AIN\ ”ﬁ“ (optional)
i - - - T 1
| | |
| | ! DMP ;
——
1 L | [ |
& & & | |
- -
1 Fi B | |
R ! ‘
= | |
C | |
> | |
Q l '
—_Tr i (See Fig. 1-2 for details.) I
- s e o —— e — -
\ /\ / AAAAAAA NAD _ Nirtal AAtar Deatantinn Ralad,
Loyoiiu LAvIT igital ivio ol rmiulteLuull riciay
\ﬂ DMP/A — DMP Output A
k Motor } DMP/PS - DMP Power Supply
M — Main Moter Contactor
\\ / E Stop — Emergency Stop Push Button
N ———
DC (+) or AC {X)
- 1 Ty
™ "lc2o ] 1
.,J\ | — 126 124 37 136 __l41
E Sto
E__i______! i EEStop E‘ 'E_M
F—EDMP i I? O Start T @AM
b
| T A i g Stop l |
I S X R 7 N T
T— C18_E-L —Déw—sp ! DMP / Optocouplers [
T - | [ |
| L Jeto — — ]
| 8 — —
DC (=) or AC (Y)

Figure 1-3. Partial connection diagram—across-the-line starting using motor contactor.
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1L
Li
L2 TEI_ J,
b2CS 8lschore o
12 MEdg Dki
° , TE | 5 Yo
51
s | ocl 52C
~~ (optional) '_Aét T 6T C. NAC
52 l—‘ [l LE' | ﬂ_, | pmp | T '
1 2T A |
N _ o | 40 - | 2
| r 1= %%
| : — DMP | l Vo I
- 1 | | — | |
g_ g._ o I | 52/Close Coll To Alarm Circurt
M B =
[ 1 l ] I
AL
= | | Control Switch, 16581DB3S63STS-P
C I | Normal
Handle After
C l I n Close ! Close! Trin | Trip
—L— | (See Fig. 1-2 for details.) l oHtoodto ; ;:
_________ oHroodrolS X
Legend: DMP - Digital Motor Protection Relay 4 X
DMP/A - DMP Output A 5/ X X
DMP/C ~ DMP Qutput C: Alarm oHlooHko o x " _ |
( Motor ) DMP/D - DMP Output D: Trip i P
DMP/PS - DMP Power bupply oHooo~ X X X
\\ / 52 - Circuit Breaker 8 X | X
N—— 52CS - 52 Control Switch, 16SB1DB3S63STS-P
~— ) ] DC (+) or AC (X)
T T —_—— ——_—— = = Y
|_LI 3C Q: 53 . ol
_r-5_2_TC;=| D-“Dv‘lP 126 124 _L_7 e ]
3 L 5 l 7C 2C
—— T .
P | C, N 2 I ;F b2
| | | TF
——52 | I— T R S R -
™ a frave 13 [1 lia |13 |is 7’
C18L—J——— DMP / Optocouplers
o s L " |
TC | :
L Iew ————————————— i
OC (- or AC {¥)
Figure 1-4. Partial connaction diagram—across-the-line starting using moto breaKer.
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L1
L2
L3 T
N— — — —\ | {Note 1)
optlonal
E Stop
— ———— ———=M(Note 2)
— —— TRR R
| DMP | | DNLP DMP DMP
_l | | C A B |
- C :l 52 46 49 |
= - S | [ L
I ] 4 }
L | M W D
= N | {Note 2)
C | l
L |
- | (See Figure 1-2 for detalls) B
DC {(+) or AC (X)
i_—"éz’o———___——"___.ﬁ"‘""_—__l
24 41 40 37 3 3 38
Motor § ::—Q—L_— =D | — vV :l:g__ +——
l_— E STOD '__ _l- W. D
a a
| | Start Note n£L JV‘W 44D
] l ' i b b
Stop (Note 1)
l L — 1 R
l 3 18 [i7 11413 [16 [156 |
e e C18
o W _|_——L A { DMP / Optocouplers J |
= I S 1 |
Legend: DMP - Digital Motor Protection Relay \ fco0o — ——— ]
DMP/A - DMP Qutput A r - - - =
DMP/B - DMP Output B DC (+) or AC (Y)
DMP/C — DMP Qutput C
DMP/PS —~ DMP Power Supply Notes: 1. lIsolator switch | 1s optional. DMP Inputs 41 & 18 must be shorted
| — Motor Isolator Switch and Inputs 40 & 17 must be open if the switch | is not used.
M - Main Motor Contactor 2. Main contactor M is optional. If it is used, i1t can be controlled by
W — Motor Starting Contactor (Wye) DMP Output C (configured to Start/Run) as shown.

D - Motor Running Contactor (Delta)
E Stop — Emergency Stop Push Button

Figure 1-5. Partial connection diagram—uwye/delta starting using motor contactors.
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L1
L2 %E Stop
L3
Y P D IO |
| (Note 1) | |s0 44 47
D S T U | =DM = DMP L e |
—!Tn__rrn_(optlonal) c A B |
—_—— ——— ——=M(Note 2) !_ 52 46 49 |
{ _ _ all M N R
~ T — R {Note 2) <
Auto-
transformer g_‘ ‘ >
::—‘ —
 owe
y DMP
== |
¢ g & : |
I 1 1 |
na |
C — |
may |
- (See Figure 1-2 for detalls) |
2 — U —
T T3 I C20 ) .
Motor | %6 im_ __tn_ _]40 ‘_1_31 36 [39 38 ,
| - Bese o T4 N B
| Start |iNote 1) £ L —#N R
[ T Thb b
| [ Stop (Note 1)
cs | (onp 3 1 18 17 114 13 16 [15 |
E"LNT%T | DMP / Optocouplers II
Legend: DMP - Digital Motor Protection Relay = | L
DMP/A - DMP Output A | |
DMP/B ~ DMP Output B bJqewo o 1
DMP/C - DMP Output C
DMP/PS — DMP Power Supply DC (-) or AC (Y)
| — Motor Isolator Switch .
M — Main Motor Contactor Notes: 1. Isolator switch | 1s optional. DMP Inputs 41 & 18 must be shorted
. N — Motor Starting Contactor: Neutral and Inputs 40 & 17 must be open If the switch [ I1s not used.
R — Motor Running Contactor 2. Main contactor M is optional. If it 1s used, It can be controlled by
E Stop ~ Emergency Stop Push Button DMP Output C (configured to Start/Run) as shown.
Figure 1-6. Partial connection diagram—reduced-voltage autotransformer starting method.
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DMP1 Relay

Chapter 2 — Hardware Description & Specifications

This chapter contains descriptions of the DMP
hardware and the DMP system technical specifica-
tions

2-1 Hardware Description

Case Assembly

The DMP is available with three different cases:
drawout, fixed vertical, and fixed horizontal. These
are described below.

Drawout Case

The drawout case is an M-2 case with a cutout for
accessing the control inputs, RTDs, and trip and
alarm contacts. The dimensions for panel and
semiflush mounting are shown in Figure 2-1.

Fixed Vertical and Horizontal Cases

The fixed vertical and horizontal cases have the
same dimensions, as shown in Figure 2-2. The
longest dimension determines whether the
mounting is vertical or horizontal. The fixed verti-
cal and horizontal cases must be unwired before
the DMP can be removed from the system.

Identification

The DMP model number is located on the front
cover. See the Getting Started section to determine the
configuration of your unit.

Terminals for input and output are labeled on the
rear of the case. These are illustrated in Figure 2-3
for the drawout case and Figure 2—4 for the fixed
vertical and horizontal cases.

Receiving and Handling

The equipment should be unpacked and examined
for shipping damage immediately upon receipt. If
damage is evident, file a claim at once with the
shipping company and notify the nearest ED&C
sales office.

If the equipment is not to be installed immediately,
store it indoors in a dry location that is protected
from dust, metal chips, and severe atmospheric
conditions.

Mounting

The DMP can be mounted in a standard rack. For
mounting dimensions, refer to Figure 2-1 for a
drawout case or Figure 2-2 for a fixed case.

Surge Ground Connections

Terminal C18 on the rear of the DMP is provided
for surge ground connections. This terminal is
also for connecting the shields of the RTDs and the
communication cable. The drawout case has an
additional surge ground stud on the rear of the
case. #10 AWG wire should be used to connect the
DMP to ground.

2-2 Technical Specifications

Table 2-1 contains the electrical ratings for the
DMP, Table 2-2 contains contact ratings, and Table
2-3 contains accuracies for the measured and cal-
culated parameters.
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6.19 5.69 |1 022 ..
: . 1.1 i "
(1571 [144] 1 e [293]| 4 oo !
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: =Py
/ \ A /L [N CA
B _Four025' __+¥ U A
[8] holes ; | #10.32
: i Screw
5.78 i Hor stud)
(147) 3 !
16.31 : i
16.00 ; :
[414] [4086] ) : :
& ; L
5.78 : :
(1471 i #10-32 x 38 Mounting Screw |
; for semiflush mounting i
| , & & D” i
-\ . 1L @
Q ) 0 D
. Panel Cutout for n S 0.75 4
Outside Dimensions Semifiush Miounting Side View (191
Figure 2-1. Case and mounting dimensions in inches [mm] for the DMP in a drawout case.
027 I 4.29 | 0g4 5.51 N
[134] . L .
| [109] 11 022 _' [140] ']
T (61
I
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1.37
12801 -
1£GT) L_L
) ) ) Panel Cutout for e Vi
Cutsige Dimensions Side View

Semifiush iviounting

Figure 2-2. Case and mounting dimensions in inches [mm] for the DMP in a fixed vertical or horizontal case.
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Parameter

Rating

Frequency

50 or 60 Hz, software selq(iable

Rated current

1 ampere
5 ampere with 5 A tap

Rated voltage

50-750 Vac phase-to-phase

Maximum permissible current, 1 A rated CT

Continuous 3X rated current

Vs NP DN vt~ ~Aiire~

£ Sec 30X rated current

1 sec 50X rated current
Maximum permissible current, 5 A rated CT

Contmuous 3X rated current

2 sec 30X rated current

1sec 100X rated current
Maximum permissible ac voltage 750 Vac phase to phase

380 Vac phase to neutral

Burden — phase & ground per CT, 1 Arated CT

Applied current 1A

VA <0.1 VA

Input impedance <100 mQ
Burden - phase & ground per CT, 1 A rated CT

Applied current 5A

VA <0B8VA

Input impedance <20 mQ

dc power supply

24-48 Vdc range: 19-60 Vdc
125-250 Vdc range: 85-300 Vdc
Burden <20 VA
ac power supply
Switch at 115 Vac 80-13% Vac
Switch at 220 Vac 160-270 Vac
Burden <20VA
Impulse Meets IEC 255-4 (1976) & Amend #1 (1979)
Meets IEC 255-5 (1877)
5 kV corﬁr*or\-rrer test
5 kV transverse-mode test
Dielectric strength 2500 Vac for 1 min. common mode, between

ground and
current inputs
~ voltage inputs
auxiliary power supply
inputs
control terminals
1.5 Vac for 1 min. transverse mode, between

each of the above circuits

‘Q
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Parameter Rating
Dieiectric strength 2500 Vac for 1 min. common mode, between
raninAd anA
TUuiniud ailiu

current inputs

— voltage inputs

— auxiliary power supply
inputs

— pontrol tarminalg
CoNUe: termina:s

1.5 Vac for 1 min. transverse mode, between
each of the above circuits

Surge withstand
Oscillatory
Fast transient

2.5 kV peak
4 kV crest voitage

ANICHE M27 QN 1 [100M IEM 926868 A 1078 9
ANDSI L3/.9U. 1T (19IU), 1EL £00-4 {19/0) &
Amend #1 (1979) Class Ill, [EC 2556-22-2

i 1

(1988) Class Il

Radio frequency interference

In accordance with EMI standard ANSI
C37.90.2

Ambient temperature range

Operating: —-20° to +65° C
Display: —20° to +60° C

Humidity 95% without condensation
Table 2-1. Electrical ratings of the DMP system (cont.).
Parameter Rating
Closing Close and conduct to a maximum of 30 A for trip-
- | ping duty (5 cycles) at control voltages to 300 Vdc.
Continuous 5 A at 300 Vdc maximum

Interrupting

ac inductive load PF = 0.4
dc resistive load LR = 40 ms

ac inductive load 120 Vac, 8 A
240 Vac, 756 A
ac resistive load 120 Vac, 10
240 Vac, 8 A
dc inductive load 48Vdc, 0.7 A
125Vdc, 0.3 A
dc resistive load 48 Vdc, 1 A
125Vdc, 0.4 A

2-5
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Parameter Rating
Voltage
Method True rms, 0.5 ms sample time
Accuracy +1%
Current
Method True rms, 0.5 ms sample time
Accuracy +1.5% for 0.9-1.5 X CT primary amps setting
+5% above 1.5 X primary amps setting
+3% + 0.02 X primary amps setting below 0.9 X CT setting
Power
Metnod Total of three phases
Range 0-65 MW
Full scale 65 MW
Accuracy +3%
Reactive power
viethod Total of three phases
Range 0-65 MVARS
Full scale 65 MVARS
Accuracy +3%

Power factor

Maximum wire resistance
*HTD types

Method Total of three phases
Range 0-1

Full scale 1

Accuracy + 3%
RTD inputs 10 three-wire RTDs
Range 0-200° C

Accuracy +3% of resistance
Time delay 20+£10s

25% of RTD at 0° C
10 Q Cu, 100 Q Pt-120 Q Ni

Thermal overload curves
Fault-time accuracy

Threshold current level

+1supto10s

+2% above 10 s

Overload setting £1.5%

Unbalanced trin & alarm

Method

Alarm
Unbalanced alarm threshold level
Fixed delay time

Trip
Unbalanced alarm threshold level
Fixed delay time

Unbalance = 100 Lnax = T [%]

50% of unbalanced setting +2%
7.0405s

Unbalanced current setting 2%
+1st010s, +1 s +2% above 10's

Fault time delay accuracy

+0.5 s or 2% of setting, whichever is greater

Exceptions to above
Overcurrent level 2 (short)

60 ms £20 ms when adjusted to 0
-0.1/40.2 s fordelay < 1 s

-0.1/+0.2 sfordelay <1 s

Table 2-3. DMP measured and calculated data accuracy ratings.

9-6
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This chapter contains descriptions of all external
interfaces to the DMP system.

3-1 Front Panel

The DMP front panel, shown in Figure 3-1,
encompasses nine LEDs, a two-line by 16-character
back-lit LCD, and. nine keys.

Begitad Broter Protect os

Pt s s

Figure 3-1. DMP front panel.

LEDs

The LEDs indicate the DMP, motor, and protection
status. The DMP makes logical decisions based on
the motor’s input parameters and the DMP control
inputs. To fully understand the information dis-
played by the LEDs, you must be familiar with the
DMP logical inputs (START commands and contac-
tor inputs) and the motor starting process. See the
descriptions of the logical inputs and contact status
later in this chapter.

Motor Status LEDs

STOPPED — This LED lights when both relays A
and B are de-energized. LEDs A and B normally
indicate the status of output relays A and B. These
relays typically control contactors A and B and are
de-energized when a fault is detected or when a
STOP input is sensed.

STARTING — This LED lights when the motor cur-
rent exceeds 115% of FLC after a successful START

command has been initiated. See the Other Control
Features section in Chapter 1 — Product Description for
various start-prevention conditions.

RUNNING — This LED lights when the motor has
completed the starting process. This occurs when
the average motor current falls below 115% of FLC.

When the control inputs are switched to RUN
ENABLE and the motor input current stays above
115% of FLC, the DMP will not switch to RUN
when a START command is initiated at the control
inputs. However, the STARTING LED lights to indi-
cate a starting process. The RUNNING LED lights
when the motor starting process is complete and a
START command is initiated.

Protection Status LEDs

A — This LED lights when relay A is energized.
This relay typically controls contactor A.

B — This LED lights when relay B is energized.
This relay typically controls contactor B.

ALARM — This LED lights when the DMP senses a
programmed alarm condition. If the fault sensed
by the DMP disappears, the LED remains lit until
the DMP is reset.

TRIP — This LED lights when the relay senses a
programmed trip condition. If the fault sensed by
the DMP disappears, the LED remains lit until the
DMP is reset.

DMP Status LEDs

SERVICE — This LED lights when the DMP self-test
determines that it is not functioning properly. Con-
tact your local ED&C sales office to return the DMP
for service.

ON - This LED lights when the DMP is energized.

Key Pad

The DMP’s key pad allows you to change DMP
parameter settings by scrolling through two levels
of screens, which appear on the LCD. To view the
top level press the SET MENUS, DATA MENUS, or TEST
MENUS key. Each of these menus has a number of
categories that are displayed by pressing the
appropriate menu key.

3-1
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To scroll through the items in a menu category,
press the ITEM T or ITEM | key. You can jump to the
top level of the current menu or to a different menu
at any time by pressing the appropriate menu key.

Any of the settings displayed by the SET MENUS
key can be changed by pressing the VALUE T or
VALUE | key. After changing a setting, press the
STORE key to save the change. If you change to a
different menu category before storing a changed
setting, it will be lost. You can, however, change
multiple settings within the same menu category,
then press STORE once before leaving that category.

The RESET key resets the DMP. Pressing the RESET
key twice within one second resets the thermal
capacity. Thermal capacity can only be reset on
the front panel.

Top-Level Screen Keys

DATA MENUS ~ This key scrolls
through the Data menu categories.

the display

SET MENUS - This key scrolls the display through
the Settings menu categories.

TEST MENUS — This key scrolls the display through
the Test menu categories.

Sublevel Screen Keys

ITEM T and ITEM | — These keys advance the dis-
play in the selected sublevel category.

VALUE T and VALUE | — These keys change the set-
ting value of the item currently displayed.

Keys Usable on All Levels

STORE — This key stores changed settings in non-
volatile memory. You must store a changed setting
before moving to another level. For example, if you
change drive number and baud rate in the Com-
munications Settings menu, press STORE before

moving to another Settings page, such as Voltage
Settings.

RESET — This key resets the DMP or, if pressed
twice within one second, resets the thermal capac-
ity A DMP RESET is only enabled when the
LOCAL/REMOTE logical inputis open. A RESET is not
accepted during an effective START command. A
thermal capacity reset is enabled whenever the
AUTHORIZED key is closed.

3-2 Display Menus and Messages

This section describes the Data, Settings, and Test
menus and other messages that may appear on the
display.

Data Menus

The categories available under the Data menu are
Measured Data, Calculated Data, Logical Inputs and
Contact Status, Statistical Data, and Fault Data. Fig-
ure 3-2 shows the sequence of menu items under
each category of the Data menu. The menu items
in each category are described in Tables 3-1, 3-2,
3-3, 3-4, and 3-5.

NOTE: Any menu item can be displayed continu-
ously. Press the STORE key when the desired item
is displayed. DATA STORED 0K will momentarily
appear on the display, then the selected data item
will appear whenever the display is not being used
for another function.

NOTE: Tout item du menu peut étre configuré pour
s’afficher de maniére continue. Appuyer sur la
touche STORE lorsque I'item désiré est affiché. Les
mots DATA STORED OK apparaitront momen-
tanément a 'affichage, puis les données de I'item
sélectionné apparaitront lorsque l'affichage n’est
pas utilisé pour une autre fonction.

3-2
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DATA
Press key to select a DATA menu
MENUS | <Y
page 1 page 2 page 3 page 4 page 5
MEASURED DATA CALCULATED DATA LOGICAL INPUTS - STATISTICAL DATA FAULT DATA
akkkko wkkkk, CONTACT STATUS 223 akkk KL
ITEM )
Press ‘ key to select the required parameters
Vpl Vp2 Vp3 MOTOR LD CURRENT MOTOR STATUS TOTAL RUN TIME LAST TRIP
0 6 0V 0% OF FLC AVAILABLE 0 HOURS TEMP. 1 TRIP
VL12 VE23 VL31 THERMAL CAPACITY CONTACTOR A N/O TOTAL # OF STARTS LAST ALARM
00 0V 0 % OF CAPACITY CONTACT OPEN 0 TEMP. 1 PREALARM

11 12 13 TIMETO TRIP O/L CONTACTOR AN/C TOTAL # OF TRIPS TRIPI1, 12,13

0 0 0 A NO TRIP EXPECTED CONTACT CLOSED 28 0 0 0 A
GROUND CURRENT TiME TO START CONTACTOR B N/O LAST ST. PERIOCD TRIP GRD CURRENT
0 AMPS O SEC. CONTACT OPEN NO DATA O AMPS

POWER UNBALANCE CURR. CONTACTOR B N/C LAST ST. MAX 1 TRIP VP1,VP2,VP3
00 0 KW 0% CONTACT CLOSED NO DATA 0 00 V

POWER FACTOR

CAFTEOAIAL (KT L
CATCRINAL INTCERLN,

CLOSED=RUN ENABLED

ISOLATOR N/O

et 0 000 LAG/LEAD CLOSED=RUN ENABLED
T T2 T3 ISOLATOR N/C PLC CONTROL R
0000 00 %%DC OPEN=RUN ENABLE OPEN = STOP
TA T5 T8 START A INPUT PLC RESET
0000 00%%DC CONTACT OPEN CONTACT OPEN

T7 TQ Ta
[R¥]

0.0 00 00 %%DC

00 % %DC

START B INPUT
CONTACT OPEN

STOP INPUT
CONTACT CLOSED

LOCAL/REMOTE
OPEN = LOCAL

PLC CONTROL
OPEN = PLC

3-3

SPEED SWITCH
OPEN=HIGH SPEED

AUTHORIZED KEY
CLOSED=UNLOCKED

EXTERNAL FAULT 1
CLOSED=RUN ENABLED

EXTERNAL FAULT 2
CLOSED=RUN ENABL

mi
vl




Display Item

Description

UP1 Up2 Measured phase-neutral voltages.
UL12  UL23  UL31 | Measured line-line voltages.
I I2 I3 Measured motor line currents.

GROUND CURRENT Measured ground current.

POWER

Active power in kW.

REACTIVE

POUER Reactive power in kVARs.

POUER FACTOR

Leading or lagging power factor.

T1 T2 T3 RTD 1-3 temperatures in °C.
T4 TS5 T6 RTD 4-6 temperatures in °C.
T?r T8 719 RTD 7-9 temperatures in °C.
T10 RTD 10 temperature in °C.

- ~

able 3—1. Menu items availabie in the Measured Data category.

Display Iitem

Description

MOTOR LORD CU

Motor current as a percentage of MOTOR FLC.

Thermal capacity register vaiue.

RRENT
THERMAL CAPACITY
/L

TIMNE TO TRIP

Time to trip when the motor current is above

Aunrland ninkiin Tha antiial timae danande
GVETNiGal CICKUp. T aCluai uliic UCpPCnus on the

overload, tgx, and HOT/COLD ratio settings.

TIME TO START

Expected time to start.

After an OVERLOAD trip, the expected time for the
thermal capacity to decrease to 50% of maxi-
mum aiiowed. The actuai time depends on the

ronl tima farntnar
CCCi uimg 1aciarl.

After TOO MANY STARTS trip, the maximum value
of TIME TO START equals START INHIBIT time.

UNBALANCED CURRENT

Difference between the max. and min. of the three
motor line currents, related to the larger of the

max. line current and MOTOR FLC.

Table 3—-2. Menu items available in the Calculated Data category.

p—



GEK-100686

DMP1 Relay

ML

Chapter 3 — Sy.

Display Item

Description

MOTOR STATUS

Displays the status of the motor:
Not Available
Available
Starting

Running

CONTACTOR A N/O
CONTARCTOR A N/C

Contactor A status: N/C at terminals 13 & 36

N/O at terminals 14 & 37

Displays position of auxiliary input contacts (open or closed).
Special cases:
CONTROL CIRCUIT OPEN - contacts don't close after
DMP START command.

STOP command.
HARD WIRED START - N/O contacts close with no DMP
command.
HARD WIRED STOP - N/C contacts open with no DMP
command.
To verify contactor status according to DMP commands, both
N/C and N/O contacts must be connected.

CONTACTOR B N/O
CONTACTOR B N/C

Contactor B status: N/O at terminals 39 & 16
N/C at terminals 38 & 15
Used in similar manner as above for Contactor A.

EXTERNL INTERLOCK

External Interlock status: terminals 33 & 10 (N/O)
Input is OPEN to prevent operation, closed to enable opera-
tion. If interlocking is not used, input should be closed.

ISOLATOR N/O
ISOLATOR N/C

Isolator status: N/O at termunals 41 & 18
N/C at terminals 40 & 17
Displays position of contacts of auxiliary isolator switch.
Open (prevents contactor operation) when N/C contacts are
closed and N/O contacts are open.
Closed (enables a START command) when N/C contacts are
open and N/O contacts are closed.

START A INPUT Start A input status: terminais 24 & 1 (N/O)
Used to initiate a START command when the starting method
is high-speed, forward, star, or direct-on-line. Input receives a
START command when the contacts close. The input can be
maintained or momentary.

START B INPUT Start B Input status: terminals 25 & 2 (N/O)

Used to initiate a START command when the starting method
is low-speed, reverse, or delta. Input receives a START com-
mand when the contacts close. The input can be maintained
or momentary.

Stop Input status: terminals 26 & 3

Input is N/C and receives a STOP command when the con-
tacts open. A STOP command is always accepted. Open Stop
terminals prevent a remote PLC or serial link start. The input

can be maintained or momentary.

LOCAL/RENOTE

Local/Remote status: terminals 27 & 4

Input OPEN: Local control to start the motor with Contactors
A and B, front panel RESET enabled.

Input CLOSED: Remote control to start the motor via PLC or
the serial port.

PLC CONTROL/
SERIAL CONTROL

PLC/Serial control status: terminals 28 & 5
Input OPEN: PLC inputs accept commands.
Input CLOSED: Serial port accepts commands.

Table 3-3. Menu items available in the Logical Inputs and Contact Status category.

3-5
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Display Item

Description

PLC CONTROL A

PLC Control A status: terminals 30 & 7 (N/O)

Used to control Contactor A with a PLC

Input OPEN: stops the motor.

Input CLOSED: operates Contactor A to start the motor.

PLC CONTROL B

PLC Control B status: terminals 31 & 8 (N/O)

Used to control Contactor B with a PLC

Input OPEN: stops the motor.

Input CLOSED: operates Contactor B to start the motor.

PLC RESET

PLC Reset status: terminals 29 & 6
Input is N/O; CLOSED to reset a fault from a PLC.
Input not accepted if PLC START command exists.

SPEED SWITCH

Speed Switch status: terminals 32 & 9

Input OPEN: motor turning at high speed.

Input CLOSED: motor turning at low speed.

Input should be OPEN if Speed Switch i1s not used.

AUTHORIZED KEY

-

Authorized Key status: terminals 34 & 11 (N/O)
Input CLOSED: enables

Setting changes.

Thermal Capacity reset.

Run self-test.

Store default settings.

Reset and store statistical data
Input OPEN: prevents above actions.

EXTERNAL FAULT 1

External Fault 1 status: terminals 35 & 12 (N/C)

Input OPEN: alarm or trip as selected in alarm & trip options.
Input CLOSED: run enable.

If input is unused, disable External Fault 1.

EXTERNAL FAULT 2

External Fault 2 status: terminals 42 & 19 (N/C)

Input OPEN: alarm or trip as selected in alarm & trip options.
input CLOSED: run enable.

If input is unused, disable External Fault 2.

EXTERNAL FAULT 3

External Fault 3 status: terminals 43 & 20 (N/C)

Input OPEN: alarm or trip as selected in alarm & trip options.
input CLOSED: run enable.

If input 1s unused, disable External Fault 3.

Table 3-3. Menu items available in the Logical Inputs and Contact Status category (cont.).

Display Item

Description

TOTAL RUN TIME

Total run time since last reset of statistical data.

TOTAL # OF STARTS

Total number of starts since last reset of statistical data.

TOTAL # OF TRIPS

Total number of trips since last reset of statistical data.

LAST START PERIOD

Last start time duration. The time measured between a START
command and when the current drops below 115% of Ig.

LAST START MAX 1

The maximum current of the three phases at the last start.

Table 3—4. Menu items available in the Statistical Data category.

Display Item Description
LAST TRIP The last active trip. Example: GND FAULT LVL 2 TRIP
LAST ALARM The last active alarm. Example: EXTERNAL FAULT 1 ALARM

TRIP 11, I2, I3

Phase—phase current values at the last trip.

TRIP GND CURRENT

Ground current at the last trip.

TRIP UP1, UP2, UP3

Phase voltages at the last trip.

Table 3-5. Menu items available in the Fault Data category.
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Settings Menu

The categories available in the Settings Menu are
Communications, System Parameters, Voltage,

Current, Power, Temperature, and Trip and Alarm
Options. The range of settings and default values
for each item are described in Chapter 4 — Settings

and Configurations.

Test and Maintenance Menu

Qiila  1aliiu 111

T}'\P eeMmIAeNce (\F l.’P‘Y nreecac 'JY\(] meenill ifpmc
11T SO il <y V SSTS 1T S

under the Test and Maintenance menu is
illustrated in Flcrnre 33, The individual ment

items are descrlbed in Table 3-6.

—

§

AND MAINTENANCE page

key to select the required parameters

Press TEST key to select TEST
MENUS | %Y
PAGE 1
TEST/MAINTENANCE
**% OPTIONS ***
ITEM
Press Y
1
RUN SELF TEST ?
PUSH (+) TO RUN
PROGRAM VERSION
DMP030992
STORE NOW ?
DEFAULT SETTINGS
CLEAR

STATISTICAL DATA

Figure 3-3. Sequence of menu items for each category of the Test and Maintenance menu.

Display Item Descrlptlon

RUN SELF TEST

Press the VALUE T key to run the built-in self-test.

PROGRAM UERSION

Displays the DMP program version in MM/DD/YY f f(;mat

STORE DEFAULT
SETTINGS NOW?

Press the STORE and SET DATA keys simultaneously to stc;re 7
all default settings.

CLEAR STATISTICAL

naTA

URIH

Press the DATA MENU and STATISTICAL DATA RESET keys
simultaneously to reset Statistical Data and Fault Data to zero.

Table 3-6. Menu items available under the Test menu.

User Interface Examples

?3"
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1 Prace tha NATA MENMIIC Loy #+~ crrnll thinss w1
ALe L 1CDD UL AT WILINU O l\cy w >ciull L111Uu511
the Data menu until
CALCULATED DATA
appears on the display.
2. Press the ITEM T or !TEM‘ \L key to scroll
through the calculated data items until
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THERMAL CAPACITY
XX% OF CAPACITY

appears on the display.

Changing a Parameter Setting

This example describes how to change the value of
a DMP voltage setting.

1. Press the SET MENUS key to scroll through the
Settings menu until

UOLTAGE SETTINGS

appears on the display.

9. Press the ITEM T or ITEM { key to scroll
through the voltage settings until

0/U LEVEL 1
1158 OF Un

appears on the display.

3. Press the VALUE | key until the setting
changes to

0/U LEUVEL 1
1858 OF Un

4. Press the STORE key to save the new setting.
The display then momentarily contains

DATA STORED OK

to verify the change.

NOTE: Be sure to press STORE after changing a set-
ting and before continuing to a different menu,
otherwise the change will notbe retained.

NOTE: Assurez-vous d’appuyer sur STORE apres un
changement de réglage et avant de continuer dans
un menu différent, sinon le changement ne sera
pas mémorisé.

Flash Messages

Flash messages are notifications that appear on the
display for one second, in response to an operator
action, after which the display returns to the previ-
ous message. Flash messages either confirm an

activation of the requested operation or indicate the
reason why it was not completed.

The list of available flash messages and their

meanings appears in Table 3-7.

Constant Messages

Constant messages are notifications because of a
problem requiring operator attention. The list of
available constant messages and their meanings
appears in Table 3-8.

3-3 External Connections

This sections contains descriptions of the input and
output connections made on the rear of the DMP
case. Figure 1-1 shows all the available inputs and
outputs in a typical external connection configura-
tion.

Control Power

Connect the control power source to terminals C20
(+) and C10 (-). The control power inputs accept up
to #10 AWG wire. The DMP must be grounded
before power is applied.

The DMP can be ordered to operate with any of
three different supply voltages: 2448 Vdc, 125-250
Vdc, and 110 or 120 Vac (selected by a rear-panel
switch). Check the DMP name plate to ensure that
the proper voltage is applied. The DMP has an
internal 0.5 A fuse to protect the control power sup-

ply.
The DMP will remember motor information if
control power is lost. Statistical, Calculated, and

Fault data and Settings are stored in nonvolatile
memory and are not affected by loss of power.

Chassis Ground

The ground stud on the rear of the DMP case is
connected to the RTD shields, the RS—-485 shield,
and the DMP chassis. Connect the ground stud to
system ground with #12 AWG wire before con-
necting control power or attempting to operate the
DMP.
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Display Item

Description

DATA SAUED 0K

Displayed after a new setting is successfully saved following a
STORE key press.

STORAGE ERROR

The new setting was not successfully stored.

DMP  CHECK sun

Displayed after power up if the nonvolatile memory parameter

ERRGR check sum does not match the previous value.
UNAUTHORIZED A parameter change, store, or reset was attempted when the
ACCESS authorized key was open

RESET THERMAL Indicates that a second press within 1 second will reset the
CAPACITY?? thermal capacity to zero.

THERMAL CAPACITY
RESET PERFORMED

Displayed after a successful reset of the thermal capacity.

UNABLE TO START
TRIP

The motor could not be started after a local start t because a trip
was activated.

UNABLE TO START
EXTERNL INTERLOCK

The motor could not be started after a local start because the
external interlock is open.

TN QTanT
UHHBLE vy oi1nni

[SOLATOR INPUTS

The motor could not be started after a local start because is

open.

UNABLE TO START
U/U STRT PREUENT

The motor could not be started after a iocal start because the
actual voltage is less than the UN STRT PREVENT setting.

UNARBLE TO START
LOCAL/REMOTE

The motor could not be started after 2 local start because the
Local/Remote input is closed (set for Remote start).

UNRBLE TO START

CHECK SVYSTEN

The motor could not be started after a local start; check the
system.

SELF TEST PRASSED

The DMP self-test passed.

SELF TEST FAILED

The DMP self-test failed.

Table 3-7. Flash messages appearing in response to an operator action.

Display Item

Description

HARD MWIRED STOP

Displayed when the contactor is suddenly y de-energized without
a DMP command to do so.

HARD WIRED START

Displayed when the contactor is suddenly energized without a
DMP command to do so.

ALARM Ulsplayed when an alarm condition has occurred. The second |
display line indicates the type of aiarm.
TRIP Displayed when a trip condition has occurred. The second

displav line indicates the type of trip.

n

=
)

Constant messages indicating a need for operator action.

Current Inputs

The DMP has inputs for three or four external CTs,
connected as shown in Figure 1-2. Each phase
consistsof a 1 A (nominal) input, a 5 A (nominal)
tap, and common. The terminals accept up to #10

AWG W1re See Tabie 2-1 for the maximum per-
missible short-term current levels.

Voltage Inputs

The DMP has three phase-voltage inputs and a neu-
tral terminal for connection to three- or four-wire

systems. The voltage inputs can be connected to
external VTs in four ways: open delta, delta, wye,
and single VT, as shown in Flgure 1—2
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Output Contacts

The DMP contains four output relays, each having
one N/C and one N/O contact. All contacts are
rated at 8 A, 250 Vac resistive, and 1800 VA induc-
tive. The contacts are accessible through a discon-
nectable connector on the rear of the DMP. See

T .-1L1_. O ntbmnt tanskhiri~a o
Table 2-2 for the contact technical specifications.

Relay A

Relay A controls contactor A and is automatically
configured according to the starting method
selected (Settings Menu - System Parameters).
Contactor A can be used in the following starting
configurations:

e Direct on-line starting (full-voitage start).
e Star period of star/delta starting.
e Forward of a forward/reverse motor.

* High speed of a two-speed motor.

When the relay is closed, front-panel LED A is lit.
Relay A’s N/O contacts are available at terminals
44 and 46, the N/C contacts at terminals 44 and 45.

Relay B

Relay B controls contactor B and is automatically
configured according to the starting method
selected (Settings Menu - System Parameters).
Contactor B can be used in the following starting

configurations:
¢ Delta period of star/delta starting.
e Reverse of a forward/reverse motor.
e Low speedof a two-speed motor.
When the relay is closed, front-panel LED B is lit.

Ralav R’¢e NI/0O) contacte are Q‘V')l]ﬂh]P at terminalg

RNtliay D S IN/W Lultatis aiyv VAiia i il Qi i 11111 4LS

47 and 49, the N/C contacts at terminals 47 and 48.

Relay C

Relay C functions as an auxiliary relay tha
configured as one of the following (Settings Menu
— System Parameters):

can ha
aii o

-t

e Alarm relay with fail-safe logic.
¢ Slave relay for Contactor A.
e Slave relay for Contactor B.

e Start/Run - controls the line
star/delta starters.

contactor in

Relay C is not automatically configured. When
the relay is closed, the front-panel ALARM LED is lit.
Relay C’s N/O contacts are available at terminals
50 and 52, the N/C contacts at terminals 50 and 51.

If Relay C is enabled to alarm, the relay contacts
are reset after an alarm only when the alarm con-
dition reverts to normal and a Panel or PLC RESET

is sent. Panel RESET and PLC RESET are enabled in
the Settings Menu — Tripping and Alarm.

Relay D

Relay D functions as an auxiliary relay that can be
configured as one of the following (Settings Menu
— System Parameters):

a ~1ax

hd Fp €iay.
* Trip relay with fail-safe logic.

Slave relay for Contactor A.

Slave relay for Contactor B.

Relay D is not automatically configured. When
the relay is closed, the front-panel TRIP LED is lit.
Relay D’s N/O contacts are available at terminals
53 and 55, the N/C contacts at terminals 53 and 54.

If Relay D is enabled to trip, the relay contacts are
reset after a trip only when the trip condition
reverts to normal and a Panel or PLC RESET is sent.
Panel RESET and PLC RESET are enabled at the

Settings Menu — Tripping and Alarm.

Logic Control Inputs

The DMP has 20 logic inputs internally connected
to control power. The maximum permissible resis-
tance across these terminals is 3 kQ. Long leads
should be twisted to reduce noise and common-
mode voltages.

The logic inputs communicate information to the
DMP through switches, relay contacts, or applica-
tion of control voltage. Since the inputs are con-
nected to control voltage, the DMP can also receive
an input from another power source with the same
rating as the DMP’s power source. With ac control
power, the input must be connected to the same
phase.

3-10
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RTD Inputs

The DMP 1() RTD inputs, each of Wthh can

1., M~ e CQtcabn e Can 8 T . iy ~ DRGSRV S
tne Getling Startea page ior ine dppu)puat cataiog
1t har) A DTN sniret ha ~Aannacntad ¢4 tha MAD
LlulllU\/L)- L2113 AN L AU 111U0L AL LvuillllvL oLl u LiiL 171vlia
with a shielded three-wire cable whose resistance
is no more than 25% of the RTD resistance. All
RTD cable shields must be connected to the rear-

Danel ground studs. All RTD temperatures may be
viewed on the front- -panel dlsplay.

Communications through the rear-panel RS-485
port can perform the following:
¢ Read actual input parameters.
* Read all parameter settings.
* Modify all parameter settings except commu-
nications.
e Control the DMP/Motor (START, STOP).

enabled, unlike a
Panel RESET or PLC RESET. Thermal Capacity can

only be reset from the front panel.
A shielded, twisted-pair cable must be used to con-

nect the DMP to the communication system. Con-
nect the shield to the rear-panel ground stud.

CAUTION Ensure that the DMP is connected to sys-
tem ground before using the communication port.

ATTENTION: Assurez-vous gue le DMP est branché
au syst¢tme de mise a la

ports de communication.
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4-1 Introduction

This chapter describes the DMP system parameters
that are set in the various categories of the Settings
Menu. Default settings are the values set at the fac-
tory. For any given application, these settings may
not provide adequate protection. It is the customer’s
responsibility to determine the appropriate settings
for each of these parameters.

The default settings are stored in nonvolatile
memory in the DMP and are always available.
The default settings can be restored at any time
from the Test/Maintenance Options menu, as
described in Chapter 3 — System Interfaces.

CAUTION: Enabling the default settings will result
in loss of all settings in effect before this action.
This may result in inadequate motor protection.

ATTENTION: Si vous utilisez les réglages préajustés,
vous perdrez tous les réglages établis auparavant.

Une protection madequate du moteur peut en
résulter.

Each of the parameters is described below, grouped
by menu category. Each section contains a table
listing the range of values for each parameter and
the default setting.

DMP systems with dc
power supphes are set in software through the user
interface. DMP systems with ac power supplies
have a switch that can be set to either 120 or 240
Vac, as appropriate. See Chapter 2 — Hardware Descrip-

tion and Specifications

All setti ing required b

~<

Appendix 1 contains blank settings forms that may
be copied and used to record the settings for a par-
ticular application.

Figure 4-1 shows the sequence of key presses to
access each of the menu items under each cate-
gory of the Settings menu.

4-2 Communication Settings

This section contains descriptions of the parame-
ters set with the Communication category of the
Settings menu. Table 4-1 lists the ranges of avail-
able values and the default settings.

1. MOTOR NUMBER — This setting can be used for
convenience to identify the motor and has no
effect on DMP operation.

2. BAUD RATE - This setting establishes the baud
rate (bits per second) of the DMP system’s RS-
485 serial port and must match the baud rate of
the modem or serial device connected to the
port. This setting can only be changed with
the front-panel keypad. The DMP must be
reinitialized by switching the power supply
off and on for the new baud rate to be effective.

3. ADDRESS NO - This setting establishes the
DMP’s address on the RS-485 serial link. A
maximum of 32 DMP systems are allowed on
a serial link. Setting the value to 33 disables
communications with the DMP. The host
computer typically has address 0 on the serial
link.

4-6. FUTURE ENH 1, 2, 3 — These settings are
reserved for future enhancements to the DMP
system communication These
should all be set to NOT USED.

(‘anthhhpq

Item | Parameter Settings Range Default
1 |MOTOR NUMBER 0-320 0
2 |BAUD RATE 110, 300, 1200, 2400, 4800, 9600 9600
3 | ADDRESS NGO 1-33 33
4 |FUTURE ENH 1 USED, NOT USED NOT USED
5 |FUTURE ENH USED, NOT USED NOT USED
5 |FUTURE ENH 3 USED, NOT USED NOT USED

Table 4-1. Settings available in the Communication category.

4-1
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SET
MENUS

Press

PAGE 1

PAGE 2

key to select a Settings menu.

PAGE 3

PAGE 4

PAGE 5

COMMUNICATION
** SETTING ***

SYSTEM PARAMETER
*** SETTINGS ***

VOLTAGE
*** SETTINGS ***

]

CURRENT
*** SETTINGS ***

11

|

POWER
*** SETTINGS ***

ITEM

4

Press

key to select the required parameters.

MOTOR NUMBER LINE VOLTS (V) UN LEVEL MAX START TIME RATED PF
0 415 VOLTS 80% OF Vn 10 SEC ATFLC
BAUD RATE VT PRIMARY UN DELAY NUMBER OF STARTS UNDER PWR
9600 VT NOT CONNECTED 50 SEC 10 LVL1
ADDRESS NUMBER VT SECONDARY UN STRT PREVENT START PERIOD U/PLVLI
33 VT NOT CONNECTED 70% OF Vn 30 MIN DELAY
FUTURE ENH1 MOTOR FLC UN AUTO RESTART START INHIBIT UNDER POWER
NOT USED 100 AMP NO 15 MIN LEVEL 2
FUTURE ENH2 CT PRIMARY UN RESTART DELAY U/C LEVEL 1 U/PLVL 2
NOT USED 100 AMP 0 SEC 50 % OF FLC DELAY
FUTURE ENH3 GND CT PRIMARY ON LEVEL 1 U/C LEVEL 1 LOW POWER
NOT USED 100 AMP 1156% OF Vn 2 SEC FACTOR

GJF LVL1 ON LEVEL 2 U/C LEVEL 2 LOW PF

5 % OF FLC 120% OF Vn 40 % OF FLC DELAY

G/F LVL1 DELAY ONV LEVEL 2 DELAY U/C LEVEL 2 DELAY

10 SEC 1SEC 5 SEC

GfF LVL2 LOAD INCREASE AL

10 % OF FLC 120 % OF FLC

[ a/F Lviz DELAY
| o5 sEC

CURRENT INHIBIT
OFF

|
|
J'
|

START/STP SIGNAL
MOMENTARY

STARTING METHOD
DIRECT ON LINE

[MAX TIME IN STAR

TRANSITION TIME

| STAR TO DELTA AT

CONFIG OUTPUT C
ALARM

QUTPUT C DELAY
0 SEC

|

CONFIG QUTPUT D
TRIP

|

QUTPUT D DELAY
0 SEC

PROTECTION ONLY
NO

|

["orc LeveL 1uam
| 400 % OF FLC

00 SEC

|
|
|
J

t)/c LEVEL 1 DELAY

O/C LEVEL 2 START
800 % OF FLC

QO/C LEVEL DELAY
00 SEC

QVERLOAD PICKUP
105 % OF FLC

THERMAL LEVEL 1
80 % OF CAPACITY

t6x TIME
100 SEC

HOT/COLD RATIO
50 %

]
|

STALL TIME FACT l

[ COOL TIME FACTOR
5

50 %

ENHANCED STRT Di
5% OF i STALL

ENHANCED STRT DT
4 SEC

UNBAL LVL 2
10% OF FLC

UNBAL LVL 2 MAX
10 SEC

Figure 4—1. Sequence of menu items for each category of the Settings menu.
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*** SETTINGS »**

RTD TYPE
PLATINUM 100 OHM

RTD 1 LVL 1
120 C

RTD 1 LVL 2
140 C

RTD 2LVL1
120 C

RTD 2 LVL 2
140 C

RTD3LVL1
120 C

RTD3LVL2
140 C

RTD 4 LVL 1
120 C

RTD 4 LVL2
140 C

RTD 5 LVL1
120 C

RTD5LVL 2
140 C

RTD 6 LVL1
120 C

RTD 6 LVL2
140 C

RTD 7 LVL1
120 C

RTD 7 LVL2
140 C

RTD 8 LVL 1
120 C

RTD 8 LVL 2
140 C

RTD 9 LVL1
120 C

RTD 9 LVL 2
140 C

RTD 10 LVL 1
120 C

RTD 10 LVL 2
140 C

*** OPTIONS ***

MAX START TIME
TRIP DISABLE

[ 700 maNY sTARTS

]

[urcteveLs ]
|

]

]

[[uciever2

| LoAD INCReASED

[ LEveL 1uam

[eveLashont ]

[ THERMALLEVELT |

[ THERMALLEVEL2 |

[unsatANCE LEVELT |

[ unsaLancE LEVEL2 |

UNDERVOLTAGE |

[[owvieveLs ]
[ omieveL? ]
[ PHasE Loss ]
[ PHAsE sEQuENCE |
[ o evern ]
[[erFLeveL2 ]
[ SERPORTFAILURE |

uNTERNAL FAILURE —I

| contrROLCIROPEN |

| weLDep contacTor |

[ externaLFauLT: |

[ exTErRNAL FAULT 2 |

[ externaLFAULTS |

[ unoerPwRLLT |

[ unoerPwrvi2 ]

LOW PWR FACTOR
PLC RESET ENABLED

GEK-100686
Chapter 4 — Settings and Configurations
Press MSEE\LS key to select a Settings menu.
PAGE 6 PAGE 7
TEMPERATURE TRIPPING / ALARM

[ temp v ievers

[ temp 1LeveL2

[ TemP 2 LeveLn

[ TemP 2 LevEL2

[ TemP 3 LeveL |

[ Temp 3ieveL2

I TEMP 4 LEVEL1

[ TEMP 4 LEVEL 2

TEMP 5 LEVEL 1

| TEMP 5 LEVEL 2

[ TEMP 6 LEVEL 1

l TEMP 6 LEVEL 2

TEMP 7 LEVEL 1

[ TemP 7 LeveL 2

[ TemP s LeveL

TEMP 8 LEVEL 2

[ TEmP o LEVEL

[ TemP o LeveL 2

[ TEMP 10 LEVEL Y

| Temp 10 LEVEL 2

_J_J___J_J_J_J_J_J___JJ_J_J_‘_J_J__I___‘

Figure 4—1. Sequence of menu items for each category of the Settings menu (cont).
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4-3 System Parameter Settings protection. If residual CT connections are

This section contains descriptions of the parame-
ters set with the System Parameter category of the
Settings menu. Table 4-3 lists the ranges of avail-
able values and the default settings.

1. LINE VOLTS (Vn) — Set this parameter to the
nominal line-to-line (prlmary) system volt-

age.

frequency.

3. VT PRIMARY - For delta-, open delta-, or single
line-to-line-connected VTs, set to the rated
voltage of the primary windings. Table 4-2
contains the setting criteria for wye- or singile

line- to-ground—connected VTs. Set to NOT

At U Uann I |

CUNNEULIEU ll V 1§ dre 1ot uscda.

4, VT SECONDARY — For delta or open delta con-
nected VTs, set to the rated voltage of the sec-
ondary windings. Table 4-2 contains the
setting criteria for single-phase or wye-
connected VTs. Set to NOT CONNECTED if VT's
are not used.

5. MOTOR FLC — This item should be set to the
full-load current on the motor name plate. For
STARTING METHOD of TWO SPEED, set to the full-
load current corresponding to HIGH speed
operation.

6. CT PRIMARY — Set to the rated primary current
of the CTs used in each phase. The CT secon-
dary rating of 1 A or 5 A has no effect on this
setting.

7. GND CT PRIMARY — Set to the rated primary
current of the CT used for ground (earth) fault

used, this setting is the same as CT PRIMARY.
8. GND FAULT LVL 1 — This level of ground-fault

protvcuvn is primarily intended as an alarm
and is 1 Uv set lower than GND FAULT LVL 2

under 1% and can be disregarded in setting
the pickup value. See the CURRENT INHIBIT set-
ting described below for possible blocking of
this function at very high fault currents.

9. G/F LVL 1 DELAY —Set to the time delay desired

for grnnnd-fm 1lt level 1.

10. GND FAULT LVL 2 — This level of ground-fault
protecuon is prlmaruy mtencx d as a trip and

el

11. G/F LVL 2 DELAY —Set to the time delay desired
for ground-fault level 2.

12. CURRENT INHIBIT — If a motor contactor is not
rated adequately for the available short circuit
current, this setting can be used to block the
operation of Relays A, B, and D to prevent
damage to the contactor.

CAUTION: If this feature is used, well-coordinated
backup protection must be provided at the upstream
fuse or breaker to avoid damage to the contactor
and motor.

ATTENTION: Si cette or_)uon_ est utilisée, une protec-
tion d’appoint bien coordonnee doit étre fourme au
fusible d’amont ou au disjoncteur afin d’éviter des

dommages au contacteur et au moteur.

VT Connection VT Primary

VT Secondary

Single VT, L-L connected
windings

Rated voitage of primary

1.73 times rated voltage
of secondary windings

Single VT, EG con;ected
windings (1)

Rated voltage of primary

Rated voltage of secon-
dary windings (1)

3 VTs, Wye-connected

windings (1)

Rated voltage of primary

Rated voltage of secon-

a AT

i. For line-to- grouno connected VTs (three- pn

secondary voltage is less than 95 Vac.

\/T PRIMARY and /T

n vi FRIMARY an

ase or si lgie-pnase),
and VT SECONDARY to 1.73 times the respectiv

SECONDARY in single- and wye-connected VT ap

/ plications

-
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Item| Parameter Settings Range Step Size Default
1 LINE UQLTS ({Un) 100V-22kV 5Vupto1kV 480V
100 V above 1 kV
2 LINE FREQUENCY 50, 60 Hz — 60 Hz
3 UT PRIMARY 100V-22kV; NOT CONNECTED 10 Vupto1ky, NOT
100 V above 1 kV | CONNECTED
4 |UT SECONDARY 95V-660V; NOT CONNECTED 5V NOT
CONNECTED
5 MHOTOR FLC 1-2000 A 1TAupto 100 A, 100 A
5 A above 100 A
6 CT PRIMNARY i~2000 A T Aupto 100 A, 100 A
5 A above 100 A
7 | GND CT PRINARY 1-2000 A TAuptc 100 A, 100 A
5 A above 100 A
8 GND FAULT LUL t 1-100% of MOTOR FLC 1% 5%
9 G/F LUL 1 DELRY 1-60 s 1s 10s
10 { GND FAULT LUL 2 1-100% of MOTOR FLC 1% 10%
11 | G/F LUL 2 DELRAY 0.0-2.0s 0.1s 05s
12 | CURRENT INHIBIT 400-1000% of MOTOR FLC; OFF 10% OFF
13 | START/STP SIGNAL (1) MOMENTARY, MAINTAINED — MOMENTARY
14 | STARTING METHOD (1) DIRECT ON LINE, STAR (WYE)/DELTA, — DIRECT ON
REVERSING, TWO SPEED LINE
15A | MAX TIME IN STAR (1, 2) 1-60 s 1s 10s
15B | TRANSITION TIME (1, 2) 50-2000 ms 50 ms 200 ms
15C | STAR TO DELTA AT (1, 2) 70-200% of MOTOR FLC 5% 150%
16A | LOW SPEED FLC (1, 3) 1-2000 A 1TAupto100A 5 A 10 A
above 100 A
16B | LOW SPD t6x TIME (1, 3) 0.5-120 s 05s 10s
17 [ CONFIG OUTPUT ¢ ALARM, CONTACTOR A, — ALARM
CONTACTOR B, START/RUN
18 | OUTPUT C DELRAY 0-120 SEC 1s 0 SEC
19 | CONFIG OUTPUT D TRIP, TRIP-FAIL SAFE, CONTACTOR A, — TRIP
CUNITALTUN D
20 | GUTPUT D DELRY 0-120 SEC is 0 SEC
27 | PROTECTION ONLY YES, NO — NO
1. Settings identified are applicable only if PROTECTION ONLY is set to NO.
2. Settings identified are applicable only if STARTING METHQD is set to STARIWYE)/DELTA.
3. Settings identified are applicable only if STARTING METHOD is set to TWO SPEED.
Table 4-3. Settings available in the System Parameter category.
To minimize damage to the motor in the circumstances, this parameter should be set to
event that the backu protection fails, the OFF

DMP will allow operation of output relays A,
B, and D on the thermal overload function.
For proper coordination, the upstream backup
protection must be faster than the DMP ther-
mal overload function at all currents above

ot

fa—y
[$)]
4
> >
o)
.
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e
el

the CURRENT INHIBIT setting. Except for special

IGNAL — It PRC
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TECTION ONLY is set
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op contact inputs (terminals 1, 2,
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14, STARTING METHOD - If PROT

N VD I TTVLS =

ECTION ONLY is set
to NO, set this parameter to the motor starting
method. Note that output relays A and B are
configured automatlcally based on this setting
and that output relay C can be configured as a
START/RUN contactor for the STAR(WYE)/DELTA
starting method. Refer to Chapter 1 — Product
Description for details of automatic configura-

tion and to CONFIG OUTPUT C below.

15A.MAX TIME IN STAR — Set to the maximum time
that output relay A (Star contactor control) can
be energized during the Star/Delta starting
sequence. The actual time in Star is automati-
cally shortened if the starting current drops
below the STAR TO DELTA AT setting within the
maximum time window. Note that the DMP
system design sets the minimum time in star
to 25% of MAX TIME IN STAR.

15B. TRANSITION TIME — A transition time during
which both Star and Delta contactors are de-
energized is required for a successful
Star/Delta starting sequence. To provide an
adequate margin, set to a time longer than the
maximum dropout time of the Star contactor.

15C. STAR TO DELTA AT — Set to the current level at
which the Star period can end during the
START sequence. This parameter can be used ©
shorten automatically the overall starting time
of the motor. Note that the Star period will end
at MAX TIME IN STAR even if the motor current
is higher than STAR TO DELTA AT.

16A.LOW SPEED FLC ~ Set equal to the name plate
full-load current in terms of primary amperes
for low-speed operation.

16B LOW SPEED t6x TIME — This parameter deter-
mines which thermal overload prote-:non
curve is used in low-speed operation. It speci-
fies the THERMAL LEVEL 2 ope ratlng time at six
times the LOW SPEED FLC (with the motor at

amblent temperature). Figures 4-2 and 43
contain the thermal overload characteristic
curves for a cold and hot motor, respectively.

17. CONFIG OUTPUT C — Set to the desired configu-
ration for output relay C

¢ ALARM: The output relay is picked up nor-

mally and drops out on any alarm condi-

18.

[a—y

20.

tion, with an adjustable time delay, or on
loss of DMP control power. See Sectzon 4-8
Tripping and Alarm Options for configuring the
alarm conditions.
® CONTACTOR A: Configures output relay C to
operate with outputrelay A (contactor A con-
trol), but with an adjustable time delay.
® CONTACTOR B: Configures output relay C to
operate with output relay B (contactor B con-
trol), but with an adjustable time delay.
START/RUN: When used with the Star/Delta
starting method, this configuration can be
used to control the main contactor with out
putrelay C. The relay is energized on a suc-
cessful START command and stays energized
through the motor START and RUN modes.

OUTPUT C DELAY —Set to the desired time delay
for outputrelay C. The setting should be 0 sec-
ond unless a specific application requires it
otherwise.

figuring the tr1p condmons
TRIP-FAIL SAFE: Similar to the TRIP option

with the addition of fail-safe operation. The
output relay is normally energized and
drops out on any trip condition or on loss of
control power to the DMP. See Section 4-8
Tripping and Alarm Options for configuring the

trip conditions.

CONTACTOR A: Configures output relay D to
operate with output relay A (contactor A con-
trol), but with an adjustable time delay.
CONTACTOR B: Configures output relay D to
operate with output relay B (contactor B con-
trol), but with an adjustable time delay.

OUTPUT D DELAY - Set to the desired time
delay for output relay D, if it is configured as
CONTACTOR A or B. This setting adds no delay
if output relay D is configured as TRIP or TRIP-
FAIL SAFE.

[



I=Highest of the three line currents
IFL.C=Motor full-load current
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Figure 4-2. Thermal overload protection characteristic curves for a cold motor and overload pickup of 105%.

21. PROTECTION ONLY — Set this function to NO if

the DMP is used for motor control as well as
protection.

If the DMP is used for rotection nn]v
then this function can be set to YES. If PROTEC-
TION ONLY is set to YES, then the following
conditions also apply:

* All the contact inputs listed in Table 1-3 will

be ignored, except for the following:

motor

— Authorized key-switch input.
- So h
r

- T

t

functions

e All control functions will  be
including Start, Auto Start, Stop, outpuL relays
A and B, and LEDs A and B.

® The DMP will consider the motor to be in
STOP mode whenever the motor current is
less than 12% of the MOTOR FLC or when it
produces a TRIP output. Note that the no-load
current of a synchronous motor depends on
its field current and should be adjusted so
that the no-load current is at least 12%.

® With the motor is in STOP mode, the DMP
will go to START mode when the motor cur-

rent rises above (OVERLOAD PICKUP + 10%) of
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Figure 4-3. Thermal overload protection characteristic curves for a hot motor and overload pickup of 105%.

MOTOR FLC. Once in START mode, the DMP NOTE: When PROTECTION ONLY is set to YES, the
DMP must be in START mode before it can go to
RUN mode.

will go to RUN mode when the motor start
current drops below the same threshold.

NOTE: Lorsque PROTECTION ONLY est réglé sur YES,
le DMP doit étre sur le mode START avant qu’il

puisse aller au mode RUN.

N
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4-4 Voltage Settings

This section contains descriptions of the parame-
ters set with the Voltage category of the Settings
menu. Table 4-4 lists the ranges of available values
and the default settings.

1.

@

U/V LEVEL — This function sets the threshold for
undervoltage protection. Itis active only when
the motor is in START or RUN mode. The DMP
computes an average of the three line-to-line
voltages and compares it with the threshold set
for this function.

Undervoltage protection can be used with
either single- or three- phase VT inputs. VT
connections are descrlbed in Chapter 1 — Prod-
uct Description. If no voltage input is connected
to the DMP, both the trip and alarm options of
this function must be disabled. See Section 4-8
Trpping and Alarm Options for configuring these
options.

U/V DELAY - This function sets a definite time
Helnv

oneration

to undervoltace operation.

110 Vitagte

Th15 delay can be used to prevent nuisance
operations during normal dips in the motor
supply voltage.

LU Uil

nrotection
f o

IR OQTADT (o Yt Wi g 3

U/V START PREVENT — This function establishes
the minimum voltage at the motor bus before
the DMP will allow the motor to be started. If

4.

no voltage signal is connected to the DMP, this
setting must be OFF.

U/V AUTO RESTART — This function is applica-
ble only when START/STP SIGNAL (described in
4-3 System Parameter Settings) is set to MOMEN-
TARY and an ac auxlharv power qnnnlv is

used. It should be set to DISABLE unless both of
these conditions are met.

When this function is set to ENABLE, the DMP

[P

restarts LIlC motor IOll()WlIlg a

auu.)uw.u(.d.uy
momentary outage of the auxiliary power
supply, as follows:

* Immediate restart if the outage duration is

[9] A
less than 0.2 second.

® Delayed restart (according to U/V RESTRT
DELAY) if the outage duration is between 0.2
and 4.0 seconds.

® No restart if the outage lasts longer than 4.0
seconds.

U/V RESTRT DELAY — Sets the time delay before

a restart following an outage of the auxiliary

power supply lasting between 0.2 and 4.0 sec-

onds. This delay can be used to stagger restart-

ing of multiple motors after a momentary dis-

turbance.

. O/V LEVEL 1 —This level of overvoltage protec-

tion is primarily intended as an alarm and is
usually set lower than O/V LEVEL 2. The time
delay is factory set to 1 second.

Item| Parameter Settings Range Step Size Default
1 U/U LEUEL 50-95% of Vn 1% 80%
2 usu DELAY 0.2-10s 0.1s 50s
3 | U/U SRTR PREUENT (1) 51-95% of Vn or OFF 1% OFF
4 1U/U AUTO RESTART (1) DISABLE, ENABLE — DISABLE
5 | U/U RSTRT DELAY (1) 0.1-120 SEC 0.1suptol10s,1s 40s

above 10 s
6 [0/U LEUEL 1t 100-120% of Vn 1% 115%
7 @/U LEUVEL 2 100-120% of Vn 1% 120%
8 (0/U LUL 2 DELRY 1-100 SEC 1s 1s
1. Settings identified are apphcable only f PROTECTION ONLY 1s set to NO.

Table 4-4. Settings available in the Voltage category.

4-9
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Overvoltage protection can be used with either
single- or three-phase VT inputs. VI connec-
tions are described in Chapter 1 — Product
Description. If no voltage input is connected to
the DMP, both the trip and alarm options of
this function must be disabled. See section 48
Tripping and Alarm Options for configuring these
options. This comment also applies to item 7.

O/V LEVEL 2 — This level of overvoltage protec-
tion is primarily intended as a trip, is usually
set higher than O/V LEVEL 1, and has an adjust-
able time delay. The previous paragraph
applies to this item also.

Q/V LVL 2 DELAY - This setting provides a defi-

nite time delay for the O/V LEVEL 2 function.
This delay can help prevent nuisance opera-
tions during normal momentary overvoltage

conditions in the motor power supply.

TART PERIOD) measured bv the DMP is saved

as part of the Statistical Data and can be used to
verify the expected start time.

T

[

=)

oy

-l
-l
-

12.

window, always looking back from the pres-
ent time.

START !NH!B!T -
TOO MANY ARTS protection functlon
DMP 1nh1b1ts any new attempts to start the
motor for a time equal to this setting. AUTO
RESET of the function TOO MANY STARTS is also

inhibited for the START INHIBIT period.

o
el
ote

tamed undercurrent may be an 1nd1cat10n of
total or partial loss of load and may justify trip

or alarm conditions in some applications.

U/C LVL 1 DELAY — This setting defines the time
delay before U/C LEVEL 1 operates,

U/C LEVEL 2 — This level is primariiy intended

for a tnp and 1is usuauy set lower than U/
LEVEL 1,

~
()

but is otherwise identical.

U/C LVL 2 DELAY — This setting defines the time
delay before U/C LEVEL 2 operates.

LOAD INCREASE — This function is only active

when the motor is in RUN mode. It prowdes an

operation when the average motor current
exceeds the setting for more than 5 seconds.

o
~.
I'e)

”y
"

[¢]
el

o
-
9}
7]

O/C LVL 2-SHORT — This function detects a short-
circuit in the motor. A trip or alarm is gener-
ated if any of the phase currents is above the
settmg for longer than the U/L, LVL 2
The [ran51en[ overre
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Item| Parameter Settings Range Step Size Default
1 MAX START TIMNE 1-250 s 1s 10s
2 NUMBER OF STARTS 1-10 1 10
3 STARTS PERIQD 1-60 min 1 min 30 min
4 START INHIBIT 1-60 min 1 min 30 min
5 U/C LEUEL 1 10-90% of MOTOR FLC 1% 50%
6 Uu/C LUL 1 DELRY 1-60 s 1s 2s
7 U/C LEVEL 2 10-90% of MOTOR FLC 1% 40%
8 U/C LUL 2 BELAY 1-60 s 1s 5s
9 LOAD INCRERSE 60-150% of MOTOR FLC 1% 120%
10 | 0/C LEVEL 1-JAN 100-500% of MOTOR FLC 10% 400%
11 {0/C LUL 1 DELRY 0.5-10 s 05s 20s
12 | 0/C LUL 2-SHORT 400-1200% of MOTOR FLC 10% 800%
13 | 0/C LUL 2 DELAY 0-4s 0.1s 0.5s
14 { OUERLOAD PICKUP 60-130% of MOTOR FLC 1% 105%
15 | THERMAL LEUVEL 1 50-99% of THERMAL CAPACITY 1% 805
16 [ t6x TIME 0.5-120 s 05s 20s
17 | HOT/COLD RATIO 20-100% of THERMAL CAPACITY 1% 50%
18 ) COOL TIME FACTOR 1-15 1 5
19 | STALL TIME FCTR 20-100% 1% 50%
20 | ENHANCED STRT:dl 5-20% of stall current, OFF 1% 10%
21 | ENHANCED STRT:dT 4-40 s 05s 10s
22 | UNBRALANCE LUL 2 10-40% of MOTOR FLC 1% 15%
23 |U/B LUL2 MAX T 20-120 s 1s 30s

Table 4-5. Settings available in the Current category.

The pickup should be set at least 5% above the proportional to motor temperature. A THERMAL
highest expected start current. The actual start CAPACITY value of 100% is equivalent to the maxi-
current (LAST START MAX |) measure by the mum allowable temperature of the motor, at which
DMP is saved as part of the Statistical Data and  point the function THERMAL LEVEL 2 operates.

can be used to verify the expected starting cur-
rent. See the setting information for CURRENT
INHIBIT in 4-3 System Parameter Settings for pos-
sible blocking of this function at very high
fault currents.

13. O/C LVL 2 DELAY - Sets a definite time delay
before short-circuit overcurrent protection
operates. This delay is in addition to the nor-
mal operating time for this function of 40-80
ms.

Items 14-21 are interacting settings related to
thermal overload protection. Based on these set-
tings, the DMP dynamically computes the ther-
mal condition (referred to as THERMAL CAPACITY) of
the motor. The computed THERMAL CAPACITY is

4-11

14. OVERLOAD PICKUP — Sets the pickup threshold

15.

16.

for thermal overload functions. This setting
should be kept at the default of 105% for motors
with service factors of 1.1 to 1.15. The pickup
should be at least 5% below the service factor
of the motor.

THERMAL LEVEL 1 — This function is intended ©
generate an alarm when the THERMAL CAPAC-
ITY exceeds the setting.

t6x TIME — This setting, in conjunction with
OVERLOAD PICKUP, establishes the overload
characteristic curve for THERMAL LEVEL 2 pro-
tection. Figures 4-2 and 4-3 contain the fami-
lies of curves for cold and hot motor condi-
tions.
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tions

17.

18.

19.

A “cold” motor is defined as at ambient tem-
perature and has a THERMAL CAPACITY of 0%. A
“hot” motor has been running at just under
the overload pickup current long enough ©
attain a steady-state temperature. The steady-
state THERMAL CAPACITY at different current
levels can be determined with the following
equations,

100-HCR | . oLpU
(voLPU)?

TC = 2
L100(I/OLPU) .12 0LPU

where TC is the steady-state THERMAL CAPACITY
in %, HCR is the HOT/COLD RATIO setting, | is
the steady-state current in % of MOTOR FLC,
and OLPU is the OVERLOAD PICKUP setting.

The overload curves in Figures 4-2 and 4-3
are based on an OVERLOAD PICKUP cPrnno~ of

105% and a HOT/COLD RATIO of 50%. As shown
in Figures 4-2 and 4-3, the t6x TIME setting is
the operating time of THERMAL LEVEL 2 at a cur-
rent equal to six times the MOTOR FLC when it
is in cold condition.

HOT/COLD RATIO - This setting is the available
thermal capacity of the motor in percentage of

cold motor capability.

COOL TIME FACTOR — This setting is the ratio of
the cooling time constant of the stopped motor
to the heating/cooling time constant of the
running motor. Itis used to model motor cool-
ing after a STOP condition.

STALL TIME FACTOR - This setting is the ratio of
the heating time constant of a motor when its
rotor is stopped to the heating time constant
when it is rotating. This setting determines
the modification of the overload curve used by
the DMP during a part of the motor starting
mode. The t6x TIME is reduced to (t6x TIME) X
(STALL TIME FCTR)/100 until there is evidence
of motor rotation.

Either a speed switch input or the enhanced
start logic (described next) can be used to
detect the rotation of the motor.

4-12

This feature can be particularly useful for
motors having acceleration times that are sig-
nificantly longer than their safe stall time at
locked rotor, since it allows successful motor
starting with realistic overload protection and
without compromising the safe stall time.

ENHANCED STRT: dl — Described with function

21.

. ENHANCED STRT: dT — The enhanced start func-

tion logic (patent pending) implemented in
the DMP p‘rO'v'iuca star Lup l)lULCLLlUll o a motor
with no speed switch. Following a successful
START command, the DMP computes adrop in
current (dI) during a time window (dT). The
is started 30 cycles after motor
start current is detected to override the effect of
any dc offset. The current at the start of this
time window is considered to be the stall cur-
rent. ENHANCED STRT: dl is a percentage drop
in the stall current and ENHANCED STRT: dT

defines the length of the time window.

time window

The DMP interprets a drop in the current
greater than ENHANCED STRT: dl during the
time window as indication of motor rotation
and switches the time factor to the higher téx
TIME, as described under STALL TIME FACTOR.

If the motor voltage signal is connected to the
DMP, the Enhanced Starting logic accounts
for any drop in the voltage accompanied by a
drop in current. This increases security in
voltage drops due to other,

case the system

unrelated activities during motor starting.

Set ENHANCED STRT: dl to 5% unless special cir-
cumstances dictate otherwise. ENHANCED
STRT: dT should be set as high as the locked
rotor capability of the motor allows. It must
provide a safe margin below the operating
time of the Thermal Level 2 curve, based on
the overload curve low-

fhe Sta” rnrnonf ')Y\f;

ered by the STALL TIME FACTOR.

If di is set to OFF, the motor rotation is deter-
mined based on the speed switch input. If it is
set to a particular value, the rotation is deter-
mined by the logic and the speed switch input
is ignored.
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22, UNBALANCE LVL 2 — The DMP provides two lev- 4-6 ngvler vet‘ings

els of current unbalance protection. UNBAL-
ANCE LVL 2 sets the operating time as inversely
proportional to the square of the percentage
unbalance, with a minimum delay of 1 sec-
ond. Figure 4-3 contains the characteristic
curves for this function. The percentage
unbalance is computed with the formula

% UNBALANCE = 100 - {1 110x — 1 min) /1
where I is the largest of the three line cur-
rents, Iy, is the smallest of the three line cur-

rents, and i, is the larger of Imax and MOTOR

~r o~

FLU,

This setting defines the threshold below
which  current wunbalance protection is
blocked. UNBALANCE LVL 1 is automatically set
at 50% of UNBALANCE LVL 2, with a factory-set
time delay of 1 second. The level 1 function is
intended as an alarm, while level 2 serves as a
trip.

U/B LVL 2 MAX T — This setting selects the char-
acteristic curve from Figure 4—4 and repre-
sents the function’s operating time at an
unbalance of 10%.

This section contains descriptions of the parame-
ters set with the Power category of the Settings
menu. Table 4-6 lists the ranges of available values
and the default settings.

1. RATED PF AT FLC — Set th

[

factor (PF) of the mot
supplied by the
DMP calculates the rated power of the motor
using the following formula to process the

underpower functions:
Rated Power = 1.732 X (Line Voltage, Vn) X

motor manufacturer. The

(Motor FLC) X (Rated PF).

2. UNDER PWR LVL 1 — The DMP provides two lev-
els of underpower protection, with
individually adjustable definite time delays
Underpower protection is operational only
when the motor is in RUN mode. Level 1 is
primarily intended as an alarm and is usu-

ally set higher than Level 2. Sustained under-
power may be an indication of total or partlal
loss of motor load and may justify an alarm or
trip. A three-phase voltage input is required for
proper operation of these functions.

Trip and ala r-.- options for this function must
be disabled if three-phase vnlt.aae is not con-

3. U/P LVL 1 DELAY - Sets the time delay for the
UNDER PWR LVL 1 function.
Item| Parameter Settings Range Step Size Default
1 RATED PF AT FLC 0.50-0.99 0.01 0.88
2 UNDER PUR LUL 1 5-99% of calculated rated power 1% 45%
3 U/ LUL 1 DELAY 1-120 s Is 30 s
4 UNDER PUR LUL 2 5-99% of calculated rated power 1% 25%
5 (U/P LUL 2 DELAY 1-120 s 1s 30 s
6 | LOW POUER FACTOR 0.20-0.98 (LAG) 0.01 0.80
7 {LoW PF DELAY 1-120's 1s 30 s

Table 4-6. Settings available in the Power category.

,.l;
o
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1000 —T———
Note: select the required tripping tme at 10%
unbalance on the time axis (between 20 and 120 s),
draw a kne, beginning at the selected point of your
time axis towards the unbalance percent line,
parallel to and between the two iines
See three examples beginning at 40, 60, and 80 s
120 —
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S 60 ~ ~
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g 40 < < <
N
20 \
\ \ \‘ \\
\\
10 S ~ ~ ~
o~ S S~
S ul S~ SN
~. - ~ S~
5 ~
2 \ ~ ~o S
A N < ~ ~ N
2 \\\ \ ~ . \\
. \ \‘ ™.
1 o~ ~ N~
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Unbalance [ %]
Figure 4—4. Characteristic curves for current ur ¢ protection.
UNDER PWR LVL 2 — This function is identical options for this function must be disabled if
to UNDER PWR LVL 1, except that it is primarily three-phase voltage is not connected to the
intended as a trip and is usually set lower DMP. See Section 4-8 Tripping and Alarm Options

U/P LVL 2 DELAY - Sets the time delay for the
UNDER PWR LVL 2 function.

LOW POWER FACTOR — Low power factor protec-
tion operates when the lagging power factor
drops below the set value for a time longer
than the LOW PF DELAY. Itis operational only
when the motor is in RUN mode. This func-
tion can be used to detecta loss of power factor
correction in an induction motor or a loss of

field in a syncmo Ous motor.

A three-phase voltage input is required for
operation of this function. Trip and alarm

4-14

to configure these options.

e pr nel AV _ Qat i

LOW PF DELAY — Sets the definite time delay for
Tvs

low power factor protection.

R
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This section contains descriptions of the parame- 2-21,

ters set with the Temperature category of the Set-
ungs menu. Table 4-7 lists the ranges of available
values and the default settings.

L. RTD TYPE - Two distinct families of DMP
models cover the three types of resistance—
temeprature detectors (RTDs) Before setting

this item, verify that the DMP model in use
matches the type of available RTDs and also
that the resistance values of the RTDs matches
those given in Table 1-1.

Chapter 4 — Settings and Configurations
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evels uf settings available. Level 1 is nor-
mally intended as an alarm and is set lower
than Level 2, which is intended as a trip. In
addmon the DMP will alarm and C

y
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Table 4-7. Settings available in the Tempearature category.
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4-8 Tripping and Alarm Options

The protection functions described in this chapter
and in Chapter 1 — Product Description are consoli-
dated into 48 items and listed in Table 4-9. Each
function has five options that can be individually
enabled or disabled, as follows:

e TRIP — When this option is enabled, the DMP

performs the following operations when the
function operates:

— Turns on the TRIP LED.
- De-energizes output relays A and B.
— Energizes output relay D if it is configured
as TRIP.
— De-energizes output relay D if it is config-
ured as TRIP-FAIL SAFE.
e ALARM — When this option is enabled, The

PANEL RST - If this option is enabled and the
DMP is in Local Control mode, the DMP can
be reset from the front panel following opera-
tion of the function, without authorized key
switch input. This option should be disabled
for all critical protection functions that must be
reported or recorded before reset. A person
with authorized key may always reset the
DMP regardless of this setting.

PLC RESET - If this option is enabled and the
DMP is in PLC (programmable logic control-
ler) mode, the DMP can be reset from the PLC
RESET input contact following operation of the
function. If a PLC is not used, this function
should be disabled.

DMP performs the following operations when The following points must be considered when
the function operates: setting TRIP and ALARM options:

— Turns on the ALARM LED.

— De-energizes output relay C if it is config-
ured as ALARM.

® AUTO RST - If this option is enabled, the DMP
automatically resets when the condition caus-
ing the function to operate has reverted to
normal. This option also resets any TRIP or
ALARM message on the LCD. The fault data in
the DMP memory is retained. This option
should be kept disabled unless particular con-
ditions warrant its use.

1. If the voltage signal input is single-phase or if

no voltage signal input is connected to the
DMP, both TRIP and ALARM functions must be
disabled, as shown in Table 4-8.

. If any of the three external fault 1, 2, or 3 is not

used, both TRIP and ALARM options of that func-
tion must be DISABLED.

. The functions CONTROL CIRCUIT OPEN and

WELDED CONTACTOR are applicable only if
PROTECTION ONLY is set to NO. Disable both
TRIP and ALARM options of these functions if
PROTECTION ONLY is set to YES.

Voltage Signal Input Connected
Function Three-Phase Input Single-Phase Input No Voltage Input
UNDERVOLTAGE No limitations No limitations DISABLE
ON VL 1and 2 No limitations No limitations DISABLE
PHASE LOSS No limitations DISABLE DISABLE
PHASE SEQUENCE No limitations DISABLE DISABLE
UNDER PWR 1 and 2 No limitations DISABLE DISABLE
LOW POWER FACTOR No limitations DISABLE DISABLE

Table 4-8. TRIP and ALARM setting limitations on voltage-dependent functions.
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—— item # | Function Trip Aiarm | Auto Rst | Panel Rst| PLC Rst | When Active
i MAX START TIME DSABL ENABL DSABL ENABL ENABL START
2 TG0 MANY STARTS DSABL DSABL DSABL ENABL ENABL START
3 u/C LEVEL | DSABL ENABL DSABL ENABL ENABL RUN
4 UsC LEVEL 2 DSABL DSABL DSABL ENABL ENABL RUN
5 LOAD INCREASED DSABL ENABL DSABL ENABL ENABL RUN
6 0/C LEUEL 1-JAn ENABL ENABL DSABL ENABL ENABL RUN
7 0/C LUL2-SHORT ENABL ENABL DSABL ENABL ENABL Always
8 THERMAL LEUVEL 1! DSABL ENABL DSABL ENABL ENABL Always
9 THERMAL LEVEL 2 ENABL ENABL DSABL ENABL ENABL Always

- 10 UNBARLANCE LUL 1 DSABL ENABL DSABL ENABL ENABL Always
11 UNBALANCE LUL 2 ENABL ENABL DSABL ENABL ENABL Always
12 UNDERUOLTAGE DSABL ENABL DSABL ENABL ENABL | RUN & START
13 0/U LEVEL 1 DSABL ENABL DSABL ENABL ENABL | RUN & START
14 G/U LEUVEL 2 ENABL ENABL DSABL ENABL ENABL | RUN & START
15 PHASE LOSS ENABL ENABL DSABL ENABL ENABL Always
16 PHASE SEQUENCE ENABL ENABL DSABL ENABL ENABL Always
17 GND FLT LUL 1 DSABL ENABL DSABL ENABL ENABL Always
18 GND FLT LUL 2 ENAB! ENABL DSABL DSABL DSABL Always
19 CoMM PORT FRILED DSABL DSABL DSABL ENABL ENABL Always
20 INTERNAL FRILURE DSABL ENABL DSABL DSABL DSABL Always
21 CONTROL CIR OPEN DSABL DSABL DSABL ENABL ENABL PRE-START
22 NELDED CONTACTOR DSABL DSABL DSABL ENABL ENABL PRE-STOP
23 EXTERNAL FAULT 1 DSABL DSABL DSABL ENABL ENABL Always
24 EXTERNAL FAULT 2 DSABL DSABL DSABL ENABL ENABL Always

- 25 EXTERNAL FAULT 3 DSABL DSABL DSABL ENABL ENABL Always
26 RTD 1 - LEUVEL 1 DSABL DSABL DSABL ENABL ENABL Always
27 RTD 1 - LEVEL 2 DSABL DSABL DSABL ENABL ENABL Always
28 RTD 2 - LEUVEL 1 DSABL DSABL DSABL ENABL ENABL Always
29 RTD 2 - LEVEL 2 DSABL DSABL DSABL ENABL ENABL Always
30 RTD 3 - LEUEL 1 DSABL DSABL DSABL ENABL ENABL Always
31 RTD 3 - LEVEL 2 DSABL DSABL DSABL ENABL ENABL Always
32 RTD 4 - LEUVEL 1 DSABL DSABL DSABL ENABL ENABL Always
33 RTD 4 - LEUEL 2 DSABL DSABL DSABL ENABL ENABL Always
34 RTD 5 - LEVEL 1 DSABL DSABL DSABL ENABL ENABL Always
35 RTD 5 - LEUVEL 2 DSABL DSABL DSABL ENABL ENABL Always
36 RTD 6 - LEUEL 1 DSABL DSABL DSABL ENABL ENABL Always
37 RTD 6 - LEVEL 2 DSABL DSABL DSABL ENABL ENABL Always
38 RTD 7 - LEVEL 1 DSABL DSABL DSABL ENABL ENABL Always
39 RT0 7 - LEVEL 2 DSABL DSABL DSABL ENABL ENABL Always

— 40 RTD 8 -~ LEUVEL 1 DSABL DSABL DSABL ENABL ENABL Always
41 RTD 8 - LEUVEL 2 DSABL DSABL DSABL ENABL ENABL Always
42 RTD 9 - LEVEL 1 DSABL DSABL DSABL ENABL ENABL Always
43 RTD 9 - LEUEL 2 DSABL DSABL DSABL ENABL ENABL Always
44 RTD 12 - LEVEL 1 DSABL DSABL DSABL ENABL ENABL Always
45 RTD 18 - LEUEL 2 DSABL DSABL DSABL ENABL ENABL Always
46 UNDER PUR LUL 1 DSABL DSABL DSABL ENABL ENABL RUN
47 UNDER PUR LUL 2 DSABL DSABL DSABL ENABL ENABL RUN
48 LOW POWER FACTOR DSABL DSABL DSABL ENABL ENABL RUN

Table 4-9. DMP protection functions and default settings for each tripping and alarming option.
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DMP Protection System Settings

Location

Motor Identification

Model Number DMP1

Program Version DMP

ftem # Description Setting
- Power Supply Switch (applicable to models with ac power supply only}
Set Menu Category: Communication Settings
1 MOTOR NUMBER [dentification Number
2 BAUD RATE Communications baud rate
3 "ADDRESS NO. Serial link address number
4 FUTURE ENH. 1 (for future use) NOT USED
5 FUTURE ENH. 2 (for future use) NOT USED
— 6 FUTURE ENH. 3 (for future use) NOT USED
Set Menu Category; System Parameter Seftings
1 LINE VOLTS (Vn} Rated primary voltage, line to line
2 LINE FREQUENCY Nominal system frequency
3 VT PRIMARY Rated voltage — VT primary winding
4 VT SECONDARY Rated voltage — VT secondary winding
5 MOTOR FLC Motor full-load current (FLC) - primary amperes
6 CT PRIMARY Rated primary current — phase CTs
7 GND CT PRIMARY Rated primary current — ground CT
8 GND FAULT LVL 1 Ground overcurrent pickup level 1 - % of FLC
9 G/F LVL 1 DELAY Ground overcurrent level 1 delay - seconds
10 GND FAULT LVL 2 Ground overcurrent pickup level 2 -~ % of FLC
11 G/F LVL 2 DELAY Ground overcurrent level 2 delay - seconds
A 12 CURRENT INHIBIT Inhibit current - % of FLC
13 START/STP SIGNAL START and STOP signals
14 { STARTING METHOD | Starting method
15A | MAX TIME IN START | Maximum time in star/wye — seconds
15B TRANSITION TIME Star-Delta overlap time - seconds
15C STAR TO DELTA AT Current level for star to delta transition — % of FLC
16A LOW SPEED FLC Full-load current at low speed for two-speed motor — primary amperes
16B i LOW SPD t6x TIME t6x time factor at low speed for two-speed motor — seconds
17 CONFIG OUTPUT C Configuration of output relay C
18 OUPUT C DELAY Time delay of output relay C ~ seconds
19 CONFIG OUTPUT D Configuration of cutput relay D
20 QUPUT D DELAY Time delay of cuput relay D - seconds
21 PROTECTION ONLY Operating mode of DMP system
- Set Menu Category: Voltage Settings
1 UV LEVEL Undervoitage threshold ievel — % of Vn
2 U/V DELAY Time deiay of undervoitage function — seconds
3 U/V STRT PREVENT Minimum voltage required to start motor — % of Vn
4 U/V AUTO RESTART | Auto restart of motor following momentary loss of ac power supply
5 U/V RSTRT DELAY Time delay for UV AUTO RESTART function - seconds &
6 O/NV LEVEL 1 Overvoltage threshold level 1 - % of Vo~ i
7 O/V LEVEL 2 Overvoltage threshold level 2 - % of Vn
8 O/V LVL 2 DELAY Time delay of O/V LEVEL 2 function - seconds
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Location Motor Identification
Model Number DMP1 Program Version DMP
Item # : Description Setting
Set Menu Category: Current Settings
1 MAX START TIME Maximum motor starting time aliowed — seconds
2 NUMBER OF STARTS i Maximum number of starts allowed within STARTS PERIOD
3 STARTS PERIOD Time period for NUMBER OF STARTS — minutes
4 START INHIBIT Start inhibit time following a TOO MANY STARTS condition — minutes
5 U/C LEVEL 1 Undercurrent threshold level 1 = % of FLC
6 U/C LEVEL 1 DELAY Time delay for U/C LEVEL 1 function — seconds
7 U/C LEVEL 2 Undercurrent threshold level 2 ~ % of FLC
8 U/C LEVEL 2 DELAY Time delay for U/C LEVEL 2 function — seconds
9 i LOAD INCREASE Threshold level of Load Increase function ~ % of FLC
10 O/C LEVEL 1 - JAM Overcurrent threshold level 1 =% of FLC
11 O/C LVL 1 DELAY Time delay of O/C LEVEL 1 function — seconds
12 O/C LEVEL 2 - SHORT : Overcurrent threshold level 2 - % of FLC
13 {0O/CLVL2DELAY i Time delay of O/C LEVEL 2 function - seconds
14 OVERLOAD PICKUP Pickup level of thermal overload function — % of FLC
15 THERMAL LEVEL 1 _Qperate level 1 of thermal overload function — % of Thermal Capacity
16 t6x TIME 16x time factor of thermal overload function - seconds
17 i HOT/COLD RATIO Thermal capability of Hot motor in % of capability of Cold motor
18 COOL TIME FACTOR Ratio of cooling time constant of stopped motor to running motor
19 STALL TIME FCTR Heating time constant of stopped motor as % of runping motor ¢
20 ENHANCED STRT:dl Decrement in current during motor start — % of stall current
21 ENAHNCED STRT:dT Time window for ENHANCED STRT:dl setting — seconds
22 UNBALANCE LVL 2 Unbalance current threshold level 2 - %
23 U/B LVL 2 MAX T Operate time at unbalance current of 10% — seconds
Set Menu Category: Power Settings
1 RATED PF AT FLC Rated power factor at motor full-load current
2 UNDER PWR LVL 1 Underpower threshold level 1 - % of rated power
3 U/P LVL 1 DELAY Time delay of UNDER PWR LVL 1 function — seconds
4 UNDER PWR LVL 2 Underpower threshold level 2 — % of rated power
5 U/P LVL 2 DELAY Time delay of UNDER PWR LVL 2 function — seconds
5] LOW POWER FACTOR i Low power factor threshold
7 LOW PF DELAY Time delay of LOW POWER FACTOR function — seconds
Set Menu Category: Temperature Settinas
1 RTD TYPE Type of RTDs used
2 RTD 1 LVL 1 Temperature threshold level 1 of RTD 1 - °C
3 RTD 1 LVL 2 Temperature threshold level 2 of RTD 1 - °C
4 RTD 2 LVL 1 Temperature threshold level 1 of RTD 2 ~°C
5 RTD 2 LVL2 Temperature threshold level 2 of RTD 2 - °C
6 RTD 3 LVL 1 Temperature threshold level 1 of RTD 3 - °C
7 RTD 3LVL 2 Temperature threshold level 2 of RTD 3 ~ °C
8 RTD 4 LVL 1 Temperature threshold level 1 of RTD 4 ~ °C
9 RTD 4 VL2 Temperature threshold level 2 of RTD 4 — °C
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GEK—100686 DMP Protection System Settings
Location Motor Identification

Modei Number DMPIi Program Version DMP

item # Description Setting
Set Menu Category: Temeprature Settings {cont.)
10 i{RTDSLVL1 Temperature thresholid level 1 of RTD 5 - °C
11 RTD 5 LVL 2 Temperature threshold level 2 of RTD 5 -~ °C
12 RTD 6 LVL 1 Temperature threshold level 1 of RTD 6 — °C
13 RTD 6 LVL 2 Temperature threshold level 2 of RTD 6 — °C
14 RTD 7 LVL1 Temperature threshold level 1 of RTD 7 - °C
15 RTD 7 LVL 2 Temperature threshold level 2 of RTD 7 - °C
16 RTD 8 LVL 1 Temperature threshold level 1 of RTD8-°C
17 RTD 8 LVL 2 Temperature threshold level 2 of RTD 8 ~ °C
18 iRTD 9 LVL1 Temperature threshold level 1 of RTD 9 - °C
19 RTbolvL2 Temperature threshold level 2 of RTD 9 - °C
20 RTD 10 LVL 1 Temperature threshold level 1 of RTD 10 - °C
21 RTD 10 LVL 2 Temperature threshold level 2 of RTD 10 ~ °C
Set Menu Category: Tripping/Alarm Options
Options Range ~ Set each to Enable (ENABL} or Disable (DSABL)
Option Setting
ACTIVE
Item # ; Functon TRIP ALARM AUTO RST i PANEL RST: PLC RESET DURING
1 MAX START TIME START
2 TOO MANY STARTS START
3 U/C LEVEL1 RUN
4 U/C LEVEL 2 RUN
5 LOAD INCREASED RUN
6 O/C LEVEL 1-JAM RUN
7 Q/C LVL 2-SHORT ALWAYS
8 THERMAL LEVEL 1 ALWAYS
9 THERMAL LEVEL 2 ALWAYS
10 UNBALANCE LVL 1 ALWAYS
1 UNBALANCE LVL 2 ALWAYS
12 UNDERVOLTAGE RUN&START
13 O/N LEVEL 1 RUN&START
14 O/V LEVEL 2 RUN&START
15 PHASE LOSS ALWAYS
16 PHASE SEQUENCE ALWAYS
17 GND FLT LVL 1 ALWAYS
18 GND FLT LVL 2 ALWAYS
19 COMM PORT FAILED ALWAYS
20 INTERNAL FAILURE ALWAYS
21 CONTROL CIR OPEN PRESTART
22 WELDED CONTACTOR PRESTOP
23 EXTERNAL FAULT 1 ALWAYS
24 EXTERNAL FAULT 2 ALWAYS
25 EXTERNAL FAULT3 ALWAYS




DMP Protection System Settings GEK-1006
Location Motor Identification
Model Number DMPI Program Version DMP
Set Menu Category: Tripping/Alarm Options (cont.}
Options Range - - Set each to Enable (ENABL) or Disable (DSABL)
________ Option Settmg
ACTIVE
ftem # : Functon TRIP ALARM AUTO RST | PANEL RST: PLC RESET DURING
26 §RTD1-LEVEL1 ' ALWAYS
e VA S AN TN F—— ALWAYS
28 {RTD 2 - LEVEL 1 . - ALWAYS
T St A S N A ALWAYS
Fcs Sy S SO S—— — “ALWAYS
31 VRTD 3- LEVEL 2 ALWAYS
32 {RTD4-LEVEL1 ALWAYS
o L s M W W W S AWAYS
34 {RTD5-LEVEL1 ALWAYS
T RIDETURVEL 2. L e —————— ALWAYS
56 VRTD 6 - LEVEL 1_ ALWAYS
5 VRTD 6 - LEVEL2 o ALWAYS
38 {RTD 7-LEVEL1 — ALWAYS
ST S =Y/ =T TS A—— S S ALWAYS
40 "VRTD 8- LEVEL 1 ' ALWAYS
a1 "URTD 8- LEVEL 2 ALWAYS
42 RTD9-LEVEL1 ALWAYS
43 iRTD9-LEVEL?2 ~ ALWAYS
4z "URTD 10 - LEVEL 1 ALWAYS
45 L RTD 10-LEVEL 2 ALWAYS
46 1 UNDER PWR LVL 1 RUN
P S ARV S W TN W—— s L RUN
a8 LOW POWER FACTOR ~RUN
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