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RX Series

Chapter 1 - Introduction

Digital Solid State protection Relays 5 - 2000A

1.1 General Description

The RX Series is a digitally programmable solid-state motor protection
relay. The RX Series features an advanced solid-state overload relay,
that provides much more than protection for your motor and load.
Designed to be versatile, it can be used in any 3 phase motor controller,
configuration including Across the Line (DOL), Reversing, 2 speed,
electro-mechanical Reduced Voltage, Wye-Delta (Star-Delta) and Solid
State Soft starters. The RX Series includes a programming keypad to
set operating parameters for ideal starting and protection features, plus
easy to understand diagnostic LEDs. Built-in Metering features can
reduce the amount of separate components necessary for complete
motor monitoring. An integrated Batch Process Timer and Time Clock
Controller can be used for automated applications. The RX Series can
accept 8571 265VAC control power from any source without
adjustments or settings and can use a dry contact input for Start / Stop
control. A line voltage of up to 600V can be directly input, or PTs can be

used for up to 15kV motors. Current can be directly monitored up to
75A, or up to 1200A through external CTs.

1.11

Advanced Motor Protection Features

Thermal Model Electronic
Overload Protection

A sophisticated Thermal Model of the motor operation is created in the
microprocessor to accurately track all starting, stopping and
running conditions to provide maximum motor protection.

Retentive Thermal

Overload circuit retains thermal condition of the motor regardless of
control power status. Unit uses real time clock to adjust for off

Overload Curves

Memory time

Starting: Programmable for Class 5 or 10

Run: Programmable for Class 5 through 30 when "At-Speed" is
Two Stage detected.

Programmable Run Detection: Auto or Auto / Timed
Auto Method: | > 150% FLA x SF, then | < 100% FLA x SF
Auto / Timed: 17 180 seconds or Auto, whichever occurs first

Overload Reset

Manual (default) or automatic

Dynamic Reset Tracking. Overload will not reset until thermal capacity
available in the motor is enough for a successful restart. Relay
learns and retains this information by monitoring previous
successful starts.

Acceleration Protection

Acceleration Time Limit: 0 7 300 seconds
For protection against mechanical problems or incomplete
sequence on Reduced Voltage Starters.

Stall Detection Trip Level: 100 i 600% FLA with 17 20 second delay.

Current Protection

Over Current Trip Level: 50 - 300% of motor FLA

Under Current Trip Level: 10 i 90 % of motor FLA

Current Imbalance Trip Level: 5 - 30% Imbalance in any two phases
Peak (short circuit) Current Trip: 8001 1400% FLA

Current Trip Delays: 1 -20 seconds
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1.11

Digital Solid State protection Relays 5 - 2000A

Advanced Motor Protection Features (continued)

Voltage Protection

Over Voltage Trip Level: 11 10% of Line Voltage

Under Voltage Trip Level: 17 20% of Line Voltage
Separate levels for Start and Run modes

Voltage Imbalance Trip Level: 11 30% Phase Difference

Voltage Trip Delays: 11 20 seconds

Phase Protection

Phase Loss Trip: Any phase current less than 20% of FLA setting
Phase Rotation Trip: ABC, ACB or insensitive.

Over Frequency Trip: 11 10Hz programmed frequency

Under Frequency Trip: 17 10Hz programmed frequency

Phase Protection Trip Delays: 1 -20 seconds

Equipment Ground Fault
Protection

Type: Residual Current Trip
Range: 57 90% of unit CT ratio
Trip Delay: 17 60 seconds

Power Protection

Motor KW Trip Settings: Over / Under Trip or Alarm
Under KW Trip Level: 201 100% of calculated motor kW
kW Trip Delay: 17 9999 minutes

PF Trip Setting: Lead, Lag or Lead/Lag, Normal or Reversed current
direction

PF Trip Level: 0.0171. 0 (cos. d)

Starting Inhibit Protection

Coast Down (Back Spin) Lockout: Coast Down Time Range: 17 60
minutes

Starts-per-hour Lockout: 1 7 10 successful starts per hour

Minimum Time between Starts Lockout: 17 60 minutes between start
attempts

Restart Delay

Sequential Start Feature for restarting delay after a power outage.
1-999 seconds after a power loss

Auto Reset

Can be programmed to attempt resetting after selected faults (12
settings)
07 10 Attempts, 2 minutes delay between attempts

1.1.2

Control Features

Motor Control

2 Programmable Output Relays:
1 form C (SPDT), 1 form A (SPST), programmable to 30 functions
22 Trip functions, 4 Inhibit functions, 3 status functions and 1
Control function

1 External Input for external Trip or Start command.

Process Timer
(2 modes)

Minimum Batch Timer: Runs until timer expires
Permissive Run Timer: Runs only during specified times
Time Range: 0 - 9999 minutes

Real Time Clock (RTC)
Controller

24/7 Time Clock Controller, works with Process Timer for run time
Time Range: 1-24 hours

Cycle Setting: 1- 7 days per week

Event Settings: 1 - 7 start events per day
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1.1.3

Digital Solid State protection Relays 5 - 2000A

Metering Features

Current Metering

A, B, C phases individually or Average of all three phases
Ground Fault Current

Voltage Metering

A-B, B-C or C-A phase voltage
Average of all three phases

Power Metering

Motor kW (or MW)

Motor kVA (or MVA)

Motor kVAR or (MVAR)

Motor Power Factor

Leading (inductive) or Lagging (capacitive) indication

Phase Metering

Current Imbalance percentage
Voltage Imbalance percentage
Rotation Sequence
Frequency

Real Time Clock Based
Metering and

Use Statistics

Motor Remaining Thermal Capacity

Thermal Capacity to Reset

Restart Delay Time after a power failure

Coast Down Inhibit Time

Time Between Starts Inhibit Time

Process Timer Elapsed Time

24hr Time Clock Controller Time

kWH (or MWH) power usage

Motor Running Time (Elapsed Time Meter): 01 9,999,999.9 hrs.
Motor Run Cycle Counter: 07 99,999,999 cycles

1.1.4

Electrical Ratings

Type of Load:

Three phase AC induction motors

AC Supply Voltage:

Direct Input: 208 - 600VAC

PT Input: .6 17 15kV (customer supplied PTs, 120V secondary)
Tolerance: +10%

Frequency: Programmable for 50 or 60Hz

Power Ratings:

Direct Input: 17 75A Amps

CT Input: 757 1200A using optional or customer supplied external
CTs with 5A secondary

Phase Rotation

Operates with any phase sequence (insensitive)
Programmable rotation trip ABC / ACB

Ambient Condition Design

Operating Temperature: 0° to 50 °C (32° to 122°F)
Humidity: 5 - 95% relative
Altitude: 0 - 3300 ft. (1000m) above sea level without derating

Control Power

85 - 265VAC (customer supplied), no adjustments necessary

Inputs

1 Dry (voltage free) contact input for Start or External Trip
Uses 6VDC from an internal power supply

2 Programmable Outputs

1 each Form A (SPST), Fail Safe (configurable), 10A 250VAC,
resistive, also rated 1/3HP (10.0 LRA) at 120VAC

1 each Form C (SPDT),: 5 Amps, 250VAC max. (1200VA) resistive
Can be programmed for 30 functions, with trip delays
Relay Test: Energize (force) either relay or both.

Approvals

UL Listed, Canadian UL (cUL) Listed CE Approved
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1.2 Sizes and Ratings

The Motortronics RX Series protection relays are current rated. Max.
Amp ratings are for continuous duty and must not be exceeded. Always
check the motor nameplate FLA and Service Factor to ensure proper
sizing.

Each size has an adjustable range of current from 50% to 100% of the
unitd max. current rating. Motors that are smaller than the lowest setting
can be accommodated by using Primary Turns (see section 4.1.2 for
details).

Current Range
(using Primary Turns)

Current Range

Model (direct reading)

Number

Min. - Max.

N

B
bbb

‘ _ 5A 0% R E§E
Gt S 0 O) O e
= lul=p

\ U Il i G 1

177 /77 /777 \

RX-5-P 2.5-5A 17 2.5A (5 turns max.)
RX-40-P 20 - 40A 107 20A (4 turns max.)
RX-75-P 38 - 75A

Table 1.2: RX Series Sizes

The RX-5-P is also designed to be used with external CTs for motors
with FLA ratings beyond the 75A limit of a stand-alone relay. See
Chapter 4 for additional details.

L1

L2

L3

R/L1

s/L2

T/L3

Motor

Controller I I I
u/T VIT2 W/ T3

MTR

Figure 1.2: RX-5-P used with external CTs for larger motors
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Chapter 2 - Installation
2.1 Receiving and Unpacking

Upon receipt of the product, you should immediately do the following:

A Carefully unpack the unit from the shipping carton and inspect it for
shipping damage (if damaged, notify the freight carrier and file a
claim within 15 days of receipt).

A Verify that the model number on the unit matches your purchase
order.

A Confirm that the ratings label on the unit matches or is greater than
the motords HP and current rating.

2.2 Choosing a Location

Proper location of the RX Series is necessary to achieve specified
performance and normal operation lifetime. The RX Series should
always be installed in an area where the following conditions exist:

A Ambient operating temperature:
Panel (open chassis) unit: 0 to 50°C (32 to 122°F)
Enclosed unit: 0 to 40°C (32 to 104°F)

Protected from rain, moisture and direct sun.

Humidity: 5 to 95% non-condensing

Free from metallic particles, conductive dust and corrosive gas.
Free from excessive vibration (below 0.5G)

Units must be mounted in the appropriate type of enclosure.

> > > > >

2.3 Initial Unit Inspection

Make a complete visual check of the unit for damage that may have
occurred during shipping and handling. Do not attempt to continue
installation or start up the unit if it is damaged.

A Check for loose mechanical assemblies or broken wires which may
have occurred during transportation or handling. Loose electrical
connections will increase resistance and cause the unit to function
improperly.

A Prior to beginning the installation, verify that the motor and RX
Series unit are rated for the proper amperage and voltage.
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2.4 SERVICE WARNING!

Do not service equipment with voltage applied! The unit can be the
source of fatal electrical shocks! To avoid shock hazard,
E disconnect main power and control power before working on the
PP p— unit. Warning labels must be attached to terminals, enclosure and
LOCKED control panel to meet local codes. Use Lock Out tags such as the
ouT one shown when servicing equipment.

DO NOT
REMOVE

Signed By:
Date:

JANEER

25 Mounting and Cleaning

The RX Series is designed to snap onto standard duty DIN rail, or to
mount directly to a panel with #8 screws (4mm). When drilling or
punching holes in an enclosure containing an RX Series relay, cover the
electrical assembly to prevent metal filings from becoming lodged in
areas which can cause clearance reduction or short circuits. After work
is complete, thoroughly clean, vacuum the area, and re-inspect the unit
for foreign material.

2.5.1 Clearances

Make sure there is sufficient clearance all around the unit for cooling,
wiring and maintenance purposes. To conserve panel space, the RX
Serieswas designed for c¢close clearances.
(25 mm) on all sides is necessary to maximize effective airflow and
cooling keeping in mind that these are minimums. Wiring may require
more clearance, particularly on the bottom of the unit.

Other Devices,
i.e. Motor Starter

1" minimum (25 mm)$

<>

RX Series
Relay

<>

$ 1" minimum (25 mm)

Figure 2.5: RX minimum mounting clearances
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WARNING!
Remove all sources of power before cleaning the unit.

In dirty or contaminated atmospheres, the unit should be cleaned on a
regular basis to ensure proper cooling. Do not use any chemicals to
clean the unit. To remove surface dust use clean, dry 80 to 100 psi
compressed air only. A high quality, dry paintbrush is helpful to loosen
up the dust prior to using compressed air on the unit. Do not use wire
brushes or other conductive cleaning materials

2.6 Terminations

All line and control power terminations are to be made to the plated
saddle clamp terminals located on each unit. Motortronics recommends
using crimp-on terminals wherever practical. Motor current conductors
can feed through the built-in CT holes at the base of the relay.

The RX-5-P also comes with a Line-Load Power Terminal block that
permits separate Line and Load power connections to be made with up-
to 12 ga. wire. This unit can be removed to provide access to the feed-
through CT holes if desired.

Note: All wiring must be sized according to local code standards.

2.7 Remote Keypad Mounting

The keypad / operatorinterfac e unit can be remotely n
(1.8 meters) away from the relay, i.e. on an enclosure door. A remote

mounting kit is not necessary, only a keypad sealing gasket (only

necessary for NEMA 12 / IP65 enclosures) is needed and a standard

DB-9 connection cable (computer serial cable). Cables can also be

made by the user with standard DB-9 connectors, Male for the keypad,

Female for the base unit. The keypad can be mounted using 4 small # 6

(M3) screws (customer supplied) and a
accommodate the DB-9 connector.

DB-9M
DB-9F RX Relay base
/=
Figure 2.7.a Figure 2.7
Keypad Rear View Remote Keypad Mounting Kit
for remote mounting Components

Cable,
Up to 6 feet (1.8m)
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2.8 Dimensions

3.82

Note:
Drawing shown is the RX-5-P with Line-
Load Termination Adaptor.

For Feed- through versions, use this

dimension. \

L
RESET ' ' O
Relay 1
Fn v READ o
T RIP ENTER  Relay2

& ® ®

Rlsislelslskelslsin

© ©

MIDELK Re-S

e | VILTAGE : 5.82
HERTZ /60 | WITAGE eresen
CruTRrL
SINTRIL By2ss | PS5

Figure 2.8: RX Dimensions
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Chapter 3 - Motor Overload Protection

Examples:

H 100

100% Thermal Capacity
remaining at rest

HO057

57% Thermal Capacity
remaining after starting
(43% used)

MOTOR FLA (F001)
must be programmed
for unit to operate!

3.1

Solid State Overload Protection

The RX Series Relay provides true U.L. listed I°t Thermal Overload

Protection as a built-in function of the main digital processor for

maximum motor protection. It simulates the tripping action of a bi-
metallic overload relay, with the accuracy and repeatability of a digital
control system. It is adjustable over a wide range and can be easily

programmed for different trip cu

3.1.1 Thermal Memory

rves.

The RX Seriesmi croprocessor
in the digital memory to keep track of motor heating and cooling over

ti me
memory, the RX Series wi | |

regardl ess

of t he

not

us es

r e lvalatilé s

a

Aforgeto

sophistic

t hat

even if power to the relay has been turned off and back on. Continuous
overload protection is provided based on the true thermal condition of

the motor.

3.1.2 Thermal Capacity

The Thermal Register is displayed as a percentage. This percentage is

t he

m geimaining thermal capacity. The percentage value begins at

100, showing that the motor is cool (has 100% of its capacity available).
As the motor heats up or moves toward an overload condition, the
percentage begins to drop. The Thermal Capacity is derived from the
programmed motor nameplate Full Load Amps (FLA) in Function FOO01,
the Service Factor rating in Function FO02, and the Overload Trip Class
in Functions FO03 and FO04. Setting these functions to the proper
values provides maximum protection and eliminates nuisance tripping.

The Remaining Thermal Capacity can be viewed by using the UP or
DOWN arrow keys when in the Status Display mode. From the default
Phase A Current screen (dot on right side), press the UP arrow key to
display [H100] meaning there is 100% of the Thermal Capacity (H =
Heat capacity) remaining in the motor. After starting or running, the
motor will use this capacity and the display will show a lower number.
For example, after a cold start, the display may read [H065] which
indicates that the motor has 65% of its thermal capacity remaining (35%
used). The Status Display screens cycle back to the beginning, so the
Down arrow keys can get to this display as well.

A 312a

Motor Full Load (FLA) Setting

Use Function FOO1 to enter motor FLA as indicated on the motor
nameplate. (Do not calculate for service factor, this is programmed

separately in F002).

Note:

All RX Series relays are shipped from the factory with FOO1 set to a
default value of 0000. If FOO1 is left at the factory default, the unit
will not operate. If the user attempts to start the RX Series without
entering the motor nameplate FLA, the relay will Fault and the

di spl ay nFLAOI

(meowa dui |

Load

Amps) .

power

t he

S



RX Series Digital Solid State protection Relays 5 - 2000A

3.1.3 Disabling the Overload Protection

The Overload Protection feature can be disabled if necessary. When
using external devices such as Motor Protection Relays or when the RX
Series is used only for other features, this feature can be disabled to
prevent conflicts with other overload protection devices. To disable the
Overload Protection function, use FOO5.

WARNING!

Do NOT disable Overload Protection unless another Thermal Overload Protection
device exists in the circuit for all three phases. Running a motor without Overload
Protection presents serious risk of motor damage or fire.

A 3.13a Manual Reset
The factory default setting is Manual Reset. This means that when
the Overload Trip is activated, the starter cannot be restarted
without pressing the Reset key. The Overload Trip will not reset
until the motor cools down (see 3.1.3.d). The Manual Reset function
is also Atrip freeo. Hol ding in the
Overload Trip from activating and protecting the motor.

Note:

When the Overload Trip activates, the Overload LED will glow solid.
When the motor cools down, the LED will begin to flash, indicating
that the Overload Trip can be reset.

>

3.1.3b Automatic Reset

If Automatic Reset is necessary, change from Manual Reset to
Automatic Reset by using Function FO05. (See Section 5 for
details). In this mode, a 3-wire control circuit will be capable of
restart when the RX Series has reset itself after the cool down
period.

WARNING!

Two-wire control systems may restart without warning when Auto

Reset of the overload protection is selected. Extreme caution

) should be exercised. To prevent automatic restarting with 2-wire
control systems, use external interlocking to provide sufficient
warning and safety to operators. A Warning Label similar to that
shown below (and the one provided in the packet with this manual)
must be located where visible (on the starter enclosure and/or the
driven equipment) as required by local code.

WARNING: MOTOR CONNECTED TO THIS EQUIPMENT
MAY START AUTOMATICALLY WITHOUT WARNING

10
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A 3.1.3d Dynamic Reset Capacity
The RX Series includes the ability to dynamically track the Thermal
Capacity needed for a successful restart after an overload trip. It
averages the Thermal Capacity consumed in the previous three
successful starts, and calculates a Thermal Capacity to Start
(viewed in Function FO86). After tripping on Overload, the Thermal
Register must have regained the amount recorded in FO86 before a
Reset will be allowed. If the display reads [ Inh] when attempting to
reset an overload trip, it is indicating that the relay is Inhibited from
being reset.

Refer to details of Function FO71 for information on emergency
override of lockouts such as this.

3.2 NEMA Class Trip Curves

NEMA Class trip curves are based on a common tripping point of 600%
of motor Full Load Amps (FLA). Curves vary by the amount of time
before the unit trips. As an example, a Class 20 curve will trip in 20
seconds at 600% of FLA. The factory default setting of Class 10 will trip
in 10 seconds at 600% of FLA.

3.2.1 Dual Overload Trip Curves

The RX Series Soft Relay provides two separate Overload Trip
Protection Curves, one for starting and one for running conditions. The
r el a ySpeed ditection circuit determines when the motor has
reached full speed (see Fn F049, section 5.6.8). When the At-Speed
condition is reached, the overload trip curve will shift from the Start to
the Run level, as programmed in Functions FO03 and F004. See
Section 5.6.1 for programming details.

3.2.2 Starting Overload Trip Curve

During the start mode, Overload Trip Curves are selectable from NEMA
Class 5 through Class 20 only. The default setting of Class 10 allows
protection for the overload capacity of the soft relay as well as the
motor. Use a higher Trip Class only if nuisance tripping occurs with the
default setting.

3.2.3 Running Overload Curve

During the Run mode, Overload trip curves are selectable from NEMA
Class 5, 10, 15, 20, 25, and 30. Program the appropriate curve
according to the characteristics of your motor and load.

11
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3.2.4 Overload Trip Curve Chart

110
1000 TYUY
T
LW
LAY
1IN
LU
VAN
. AN
: RN
S \
% 100 A \\ AN \%\
£ N A
Q A
£ A AN _—
[ AN NN ‘\\:\
AN NS NS
0] class 30
g \\x\\““i\“‘ Class 25
10 N I o ——
~ —~— —~ Class 20
~— ~——T——] Class 15
Iy e
—~———_] Class 10
\\\
™~ Class 5
1
0 1 2 3 4 5 6 7 8 9

MFLA

Note: Factory default setting is Class 10 for both Start and Run Overload Protection

Figure 3.2.4: RX Series Overload Trip Curves

12
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Chapter 41 Connections

4.1 Line Power Connections

Connect appropriately sized power conductors to the base unit input
terminals marked L1, L2, L3 (R, S, T for IEC users) underneath the
keypad. These will be for Line Voltage Sensing, not for the motor load
(see below), but should be fuse protected for 5A max. Avoid routing
power wires over the display.

4.1.1 Motor Power Connections
Motor power connections vary for different sizes.

On the RX-5-P, the user has 2 choices; Separate Line and Load
connections to terminals on the relay base, or Feed-Through wiring.

Use the Separate Line and Load connections when the motor is small
enough (<5A FLA) to be connected directly to the terminal block screws
on the base.

Disconnect
or
Circuit

Breaker

Motor

Controller

Example.
uiIm ViIT2 W/T3

R/LL sz TILs

5A

External

CTs

| \=A4
o)

D) 1

[77/77/7

7

\

| N4

~ Figure 4.1.1.a:
'@ RX-5-E Basic Connections
for Large Motors

NOTE: CT Grounding Is
For CE Compliance

MTR

4.1.1.a Large Motor Connections. The RX-5 is also used for large
motors where external CTs are necessary to step the motor current
down to 5A. Simply pass the motor leads through the external CT
windows, then connect the CT secondary conductors to the RX-5
terminal adaptor (or pass them through the internal CT windows). You
must also reprogram Function FO73 for the external CT ratio in order for
the RX to function properly for the higher motor currents

13
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4.1.1.b Motor Power Connections (continued)

On the RX-40-P and RX-75-P, the user can just pass the motor lead
connections through the internal CTs of the RX Series relay base
without making connection directly to the relay. This can also be done

Disconnect . : .
o with the RX-5-P by removing the connection adaptor.
Circuit
Breaker Figure 4.1.1:

RX-40 and RX-75
Basic Connections

R/L1 s/L2 T3

IMotor N
........................... MC |
(ve)

RX
Relay
Base

RX
Relay
Base

O

Internal
CTs

MTR MTR

Figure4.1.1.a
Example of 2 primary turns through internal CT
(only Phase A shown for clarity)

4.1.2 Using Primary Turns to Increase Range.

The RX relay can be used to read motor currents lower than the

standard rating of the unit by increasing the current read by the CTs
through tPRrimaryBumsoo.f BHach At urnudberokf er s
times that the power conductor is passed through the CT core. 2 passes

through the core is referred to as 2 Primary Turns, also meaning that

the current read by the CT is increased 2 times (2x). 4 Primary Turns

would then mean that the motor conductors pass through the CTs 4

times and the current read is 4x the CT current. Another way to look at it

is that the relay range has been divided by the number of turns. For

example, if the motor FLA is between 5A (upper limit of the RX-5) and

20A (lower limit of the RX-40), use the RX-40 and loop the appropriate

number of turns through the built-in CT windows. For loads from 5 -10A,

|l oop the motor Il eads through 4 times (
now 40+4 or 10A, so the range is 517 10A. For loads 107 20A, use 2

Primary Turns through the windows for a rating of 40+2 or 20A, so the

new range is 10-20A. This doubles or quadruples the range of the relay,

but must be coordinated by programming the correct number of

turns into FO74 (see section 5.6.12.a for additional information).

14



RX Series

Digital Solid State protection Relays 5 - 2000A

4.1.2 Using Primary Turns to Increase Range (continued)

In general when using external CTs, it is always best to choose a CT
ratio that works out to have your motor FLA fall within the range of
adjustment of the RX relay. Unfortunately this cannot always be
accomplished with the available components. So Primary Turns can
also be used with external CTs to increase the range of the RX relay for
F L A 6 motarsfthat fall outside of its settings. For instance, if a motor
has 240FLA, and you must use an external CT rated 500:5, the 5A CT
current will represent a maximum of 500A, but the relay can only be
turned down to 2.5A, so the lowest adjustment would be 250A, above
the motor FLA. To achieve proper protection, pass the 5A CT current
through the relay CT windows twice (2 turns). The 5A external CT
current now represents 250A, so the range of adjustment becomes 120
T 250A, which properly covers the motor nameplate FLA.

Remember when doing this to always program the External CT
ratio into Function FO73, as well as the Primary Turns into FO74.
This allows your display and protection settings to accurately
represent the actual motor power readings. See section 5.6.12.a for
details on programming those functions.

4.1.3 Power Factor Correction Capacitors

Power factor correction capacitors can be connected to motors
controlled by RX Series relays, however because the RX Series
measures power factor for several functions, the PFC capacitors should
be connected downstream (after) of the relay.

4.1.4 Grounding

The RX Series relay is designed in a totally insulated case for use in a
6fl oati ng gr,therefadedthere arenre grounding provisions
provided or necessary.

415 Testing

The RX Series can be tested by forcing the relay contacts. See Fn
F111 in section 5.6.18 for more details.
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4.2 Control Connections

Control connections on the RX Series relay are divided into 2 groups.
With the unit oriented vertically, TB1 is a 5 connection terminal block (on
the top), and TB2 is a 7 connection terminal block (on the bottom).
Following are descriptions of control connection points.

S@@S@B@@ET

L3 [aC IN 170/240

=

TB-1

ﬁ?

/N CAUTION

DBS IS NOT A RS-232 ooo0o0
COMMUNICATION PORT. ocoooo0 i
TO BE USED ONLY q

WITH RX KEYPAD.

RELAY 1 RELAY
NO COM NO NC CDM INPUT

@9@@@@@@&1

JU

i

TB-2

]

2

Figure 4.2: Control Terminal Blocks

4.2.1 AC Control Power Supply Connection

A separate AC Control Power supply is required to power the

electronics of the RX Series relay. The control power input must be

from 85 to 265VAC, either 50 or 60 Hz, and must be connected to
terminals mar ked A AC-2ITNeseltdrfinalg2 &edtheACO o f
equivalent of A1 and A2 in IEC terminology, as shown in figure 4.2.1

below. This control voltage must be customer supplied.

AC Control
Power Supply
80 - 265VAC, 50/60 Hz

—A—
ENERERNENE
L1 L2 L3 (Al) (A2

(not marked this way, but also not
polarity sensitive)

Figure 4.2.1
Control Power Supply Connection
TB-1

Control Power Requirements

The RX Series uses very little control power, less than 10 watts total
when operating. The RX relay is internally fused at 125mA.

16
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4.2.2 Control Connections

The output relays from TB2 have different power ratings. Relay 1 is
designed for higher power operation, 10A@ 240VAC resistive or
inductive and carries a 1/3HP rating at 120VAC (max. 10.0 LRA). Relay
2 is rated 5A@ 240VAC resistive, 1200VA maximum and is not rated for
direct switching of motors. Both relays must be protected from currents
in excess of their ratings, either with a fuse or with other suitable current
protection devices.

RELAY 1 RELAY 2 ISO

Figure 4.2.2 NO COM NO NC COM INPUT
Control Connections

|

Max. 10A 240VAC Max. 5A 240VAC
1/3HP (250W) 1200VA
Inductive load

4.2.3 Two Wire Isolated Input / PLC Connection

An optional Isolated Input is provided that can be used with a dry
contact, i.e. from a separate contact on a switch, relay or relay output of
a PLC. This input can be programmed as either a Start / Run command
for use in conjunction with the Process Timer and/or Time Clock
Controller functions, or as a Remote Start when using serial
communications control. It can also be programmed as an External Trip
function. See F063 in section 5.6.11 for additional information.

RX Programming:
"External Trip"

RELAY 1

RELAY 2 ISO

High Pressure Alarm
Closes on Pressure Rise

RX Programming:

"Start / Run"
RELAY 1 RELAY 2 ISO
NO COM NO NC COM INPUT

SlElElElEEElElE

]

Figure 4.2.3
External Input Examples PLC
TB-2 Run

17
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4.2.4 Output (Auxiliary) Relay Contacts
Two programmable Output Relays are on TB2.

Relay 1 is a Form A (SPST) with a N.O.
relay. See F109 in section 5.6.17 for instructions on converting this relay
to normal (Direct Acting) operation.

Relay 2 is a Direct Acting Form C, (SPDT) with a Common, N.O. and
N.C. contact.

All relays can be reprogrammed for a wide variety of functions.
See Section 5.6.7 for additional relay programming details.

Typical Control Use

Using the factory default settings, Relay 1 (SPST) would be used as the
Trip Relay, with the N.O. 7 Held Closed contact wired into the motor
controller coil circuit, similar to an overload Relay NC contact (97, 98
designation in IEC terminology). The NO set of contacts in Relay 2,
while connected in the same circuit via the Common terminal, can be
use to provide fault status indication with a pilot light or PLC input as
long as it is of the same voltage as the control circuit. If not, a
completely separate control power circuit and source can be wired
through Relay 2 since they are isolated from each other.

RX Programming:

"Any Trip"
Fail Safe "Start / Run"
(NO Held Closed)
RELAY 1 RELAY 2 ISO
NO COM NO NC COM INPUT

From user's
Start / Run ; [ M —_
control circuit | y

\

Motor Controller

\/‘\/

R

/ Run \
Figure 4.2.3 Pilot
Fault Trip Control Connections Light

TB-2
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Complete Control

The RX Series has the capability of having complete control over the
Motor Control Circuit via wiring and programming of both the Isolated
Input and the 2 Output Relays, as shown in the following example.
Many other configurations are possible with different programming.

RX Programming:

"Any Trip"
Fail Safe N .
(NO Held Closed) Start / Run
RELAY 1 RELAY 2
NO COM O NC COM

ElIEIEIElE]E

Stop

—

M - Aux

Figure 4.2.5
Complete Control Example
TB-2
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RX Series

MOTOR FLA (F0O01)
must be programmed
for unit to operate!

Digital Solid State protection Relays 5 - 2000A
Chapter 5 - Programming

51 Introduction

It is best to operate the motor at its full load starting conditions to
achieve the proper time, torque and ramp settings. Initial factory settings
are set to accommodate general motor applications and provide basic
motor protection. Advanced features must be enabled via programming.
The only parameter that MUST be set by the user is motor FLA (FO01).

5.2 Digital Interface

The RX Series Soft Relay includes an intuitive, digital keypad with eight
LEDs, seven command keys, and an LED display with four
alphanumeric digits.

| ww E #A 8B $C PF
770 G0 KRk W e
S
BHHH A e
RESET ‘ ’ O
Relay 1
O mip " v ;NE:ET? ReSQ

Figure 5.2: Operator Interface

Reset Clears the Trip indication and releases the Trip Relay.
Fn Enters or exits the Program Mode.
Used to Read a value of either a Function or its
Read/Enter contents. After changes are made, pressing it again
fi E nt (storespthe changes in to the relay EEPROM
memory.
Navigates through the Status Display Mode, scrolls up
and down through the Function List, increases or
Up and decreases the value of the active (flashing) digit and
Down scrolls through the fault history. When entering values,
Arrows holding the key down for more than 2 seconds will
activate Auto-step, which increases the rate the longer
the key is held down.
. Each key press shifts the active (flashing) digit to the
Right and - " )
right or left by one position, allowing you to change
Left ; - : -~
higher values of functions without waiting to Auto-step
Arrows
though large numbers.
Tii Lights whenever any Trip function is active, stays lit as
P long as the relay is in Trip Mode (see below).
R;:zyzl Lights when the respective relay is energized
An Al 6 LED indicates the
onCurrent. An AEO LED indi
land E display is based on Voltage. If both are lit
simultaneously, the displayed value is kW (motor
power)
Phase Indicates that the displayed value is based on the
A BandC phase(s) shown. If all 3 are On, this indicates the value
’ shown is an Average of all 3 phases.
PE Indicates that the displayed value is Motor Power
Factor
Lights to indicate that the Phase LEDs described above
are indicating the status is based on the descriptions
(Lower) shown below the LEDs instead of above. So the A, B,
C and PF LEDs become kVA, kVAR, kWH and
Frequency respectively.
KVAR, 2"° Tier indicating that the displayed value is one of
kVAR, these power conditions (instead of Phase Currents and
kWH, Freq. | Power Factor).
. 4 digit 7 segment display with a decimal point on the
DIl 8888. right side indicating Phase A.

Table 5.2: RX Series Display Features
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RX Series Digital Solid State protection Relays 5 - 2000A
5.3 Display Modes
There are three modes of display: the Status Display Mode, the
Program Mode, and the Fault Mode.
5.3.1 Status Display Mode (Default Display)
The Status Display Mode displays
in the chart below. This is the default mode when the RX Series relay is
first powered on and also the point from where the Program Mode can
be entered. Although all 20 screens can be scrolled through, the first
screen (default screen) can be programmed in FO76, see section
5.6.12.b for additional details.
LED's On LED's
Action Scrg!l Tlhrough Display Example Remarks
EplEys Steady Blinking
Default |Current in Phase A o0o4a77 I+ @A
r key |Currentin Phase B 0480 |+ 2B
r key |[Currentin Phase C 0483 | +@C
r key |Average Current 0480 | + @A, @B, @C
r key |[CurrentImbalance% |O O O L I @A, @B, @C
0230 if V<=9999
r key |Voltage AB O2.36 ifv>9999 |E+JA @B
(indicating KV or 2360V). Decima_ll point is added to the
center if Voltage exceeds
r key |Voltage BC o228 E + @B, @C 9999V, indicating the content
r key |Voltage CA 0233 E + @A, @C value is kv
r key |Average Voltage 0230 E + @A, @B, @C
r key |Voltage Imbalance% (OO O 2 E @A, @B, @C
L 0.85 ot .. Inductive Load (lagging)
r key |Power Factor 1.03 PF ' Capacitive Load (leading)
1L OO0, if (kw)<=9999 Decimal point is added to the
. | nci
r key |Motor power (kW) OOO1 ,if kw)>9999 |I+E right if the displayed value is
(indicating MW). greater than 9999, which
r key |kVA Similar to above, except KVA | @A + Row2 indicates the content value is
MW (or MVA, MVAR, MWh
r key |kVAR Similar to above, except KVAR | @B + Row2 as the case may be).
r key |Energy use in kWh Similar to above, except kWh |@C + Row2
r key |Frequency 060.0 PF + Row2 Left digit is always O
r key |Ground Current G002
Process Timer . . Blinks when process time is
rokey Remaining Time 0o14 (minutes) Display counting down.
Time Clock Controller . .| Blinks after start input is
r key Time (24hr format) 01.20 Decimal Point closed.
Remaining Motor AHO can be th
r key Thermal Capacity H100 mot or fopheitgt O

key

Scrolls back to beginning
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[0000]

[FOO1]

[0360]

[FOO1]

Digital Solid State protection Relays 5 - 2000A

5.4 Program Mode
The relay must be in the Stop Mode in order to enter the Program

Mode. Use the Program Mode to view or change Function (Fn) settings.
To enter the Program Mode, press the [Fn] key once from the Status
Screen described in 5.3.1 above. The first time you enter the Program

Mode after power has been cycled to the relay, the initial function

[FOO01] should display with the selected digit flashing. If the RX Series
relay has been programmed and power to the unit has not been cycled,
the readout will display the last function viewed or changed. To change

to a different function, use the arrow keys.
5.4.1 Viewing Function Programming and Values
The programming of each individual Function can be viewed without

making changes (values can also be viewed in the Run Mode however,
made) .

no changes

can

be

The |

signifies it is a Function, and the 4-digit value of the function follows
after pressing the [READ/ENTER] key

AlFoo1] T h e

iFo

i ndi

c at e $unttibne

A[OOOO] This is the present setting of the applicable function. This

display may include decimals between digits depending on the function
ncrement al

settingbs

Example: Figure 5.4.1

Viewi ng a Functionds
Motor FLA Setting

Indicates that Phase A is drawing no current
(unit is in Off mode).

Press the Fn key
Indicates that this is Function 001 (Motor FLA).

Press Read / Enter key
to view the F0016s v

Indicates that the programmed motor FLA is
360 Amps.

Press the Fn key
to return to the function

Indicates that you have returned to the Function
Select screen.

Press the Fn key again

Set

to return to the Status Display Mode

[0000]

Default screen.

A Note:

22

range

and i

etter

g

|

READ
ENTER

c
x D
T T i > o
> > =N = v

Figure 5.4.1:
Viewing a Function's Set Value

Means...

Default Display:
Phase A Current

Selecting
Function #1

Fn 1 Value:
FLA = 360A

Return to Function
# Selection

Return to
Default Display
Without Change

If password protection has been enabled, operator will need to
obtain password access before function settings can be changed.
See Section 5.6.12 and Appendix A.

i F

programmabl e

steps.






































































































































































































