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MICROPROCESSOR NETWORK PROTECTOR RELAY

DESCRIPTION

The MNPR® is a three-phase device that responds to power flow ng
to or from the secondary network. Wen a fault occurs in the
primary feeder or in a connected transformer, or if the primry
feeder is de-energized by opening the station breaker, the MPR®,
in the sensitive trip node, wll energize the network protector's
trip coil and open the protector. When the feeder is clear of
all faults and the transforner voltage is greater than that of
the network and the transforner voltage | eads the network voltage
in phase angle, the MNPR® will energize the reclose output and
close the protector. The function of the electro-nechani cal
master and phasing relays are incorporated in the MPR®R Phase
detection in the MNPR® prevents the protector from closing when
the transformer voltage |ags the network voltage.

The MNPR® with the appropriate nounting frane and setup can be
used with either the ETI, Richards Manufacturing, GCeneral
El ectric, Westinghouse, Cutler-Hammer or SPD network protectors
as a replacenent for the two older nechanical induction-cup
devices (Master and Phasing Relays), the Solid State Network
Protector Relay (SSNPR), the Digital Network Protector Relay
(DNPR), the MCPR or the MCPV network protector relay.

The m croprocessor adds extensive flexibility and control not
available in the existing units. A communi cation port allows
access to operating paraneters and status reporting.

The characteristics of the MPR® are programmable wth setup
paranmeters that define the system conditions that will cause the
protector to automatically trip or reclose.
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MICROPROCESSOR NETWORK PROTECTOR RELAY
1. Direct Repl acenent for

El ectro-mechani cal rel ays

Solid State (SSNPR) rel ays

Digital Network Protector Relays (DNPR)
MCPR and MPCV rel ays

2. Protectors

Ri chards Manuf acturing Conpany

El ectroni ¢ Technol ogy I ncor por at ed
CGeneral Electric

West i nghouse

Cut | er - Hanmer

SPD

3. Adj ust abl e setup paraneters

Recl ose Volts

Recl ose Angl e

Recl ose Ti ne Del ay
Sensitive Trip Current
Sensitive Trip Del ay

Ti me Del ay

| nst ant aneous Trip Current
| nsensitive Trip Current
Ext ended Del ay

VWatt-Var Current

Watt-Var or Inverse Watt-Var Angle
Phase Conpensation

CT Ratio

4. Status indicators

Al phanurneric display of:
Mbde
Vol ts
Anps
Tenperature
St at us
Cycl es
Green Trip indicator
Red Cl ose i ndicator
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MICROPROCESSOR NETWORK PROTECTOR RELAY

Programm ng Unit

Rugged, portable for

Fi el d use

Easy to use nmenu system

Prograns all rel

Direct reading of all
Renote Trip,

PC Sof t war e
Al |l features of

Real
Save and recall

ay nodes
vari abl es

Bl ock and Unbl ock

progranmm ng unit

time nonitoring

of relay configurations

Capture and Di splay 3 phase wavef orns

Palm d S Software

Al l
Al l

f eat ures of
f eat ures of

progranmm ng unit
PC software

Communi cati ons Options

St andard optica
Power
RS232
RS422
RS485
Fi ber Optic
Direct Dial
Cust omrer

programm ng port

Li ne Mbdens

up Tel ephone Line
Def i ned

Communi cati ons Protocol s

ETI proprietary
DNP 3.0

Cooper 2179 DCA
ETI
Mbdbus
ASCI |

Cust oner defi ned

Auxi liary Inputs and

Four
Two (2) 125 volt
Two (2) 350 volt

(GE/Harris)

DCA (CGE/ Harris)

Qut puts (Optional)

(4) bipolar analog inputs

di screte inputs
0.2 anp discrete outputs
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MICROPROCESSOR NETWORK PROTECTOR RELAY

RECLOSE PARAMETERS

Definition: RECLOSE VOLTACGE (standard)

Descri ption: Vector sum of phase voltages tinmes Network
Vol t age. VN VTN CosB divided by 3 nust
exceed this set point.

Range: 0.0 to 15.0
St eps: 0.1
Units: volts
Definition: RECLOSE VOLTAGE (circul ar)
Descri ption: VTN nust exceed this set point.
Range: 0.0 to 15.0
St eps: 0.1
Uni ts: volts
Definition: RECLOSE ANGLE
Descri ption: The phase angle between Transfornmer Voltage

and Network Voltage nmust be greater or equa
to this setting.

Range: -60 to +30
St eps: 1
Units: degr ees
Definition: RECLOSE TI ME DELAY
Description: Recl ose condition nmust remain for this period

before recl ose is issued.

Range: 1 to 255
St eps: 1
Units: cycl es
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MICROPROCESSOR NETWORK PROTECTOR RELAY

TRIP PARAMETERS
Sensitive Trip Mde
The Sensitive Trip nodule is active for all trip nodes. It
be conbined with other trip nodes, in which both nodes nust
satisfied for trip to occur.

Definition: SENSI TI VE TRI P

Description: Signed vector sum of phase voltages tines
currents VNI N CosO divided by 3*VN nust
exceed this set point any trip node is

al | owed.
Range: -1.0 to -1000.0
St eps: 0.1
Units: mllianps
Definition: SENSI TI VE TRI P DELAY
Descri ption: Sensitive Trip condition nust remain for this
period before trip is issued.
Range: 1 to 255
St eps: 1
Units: cycl es
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MICROPROCESSOR NETWORK PROTECTOR RELAY
Ti me Del ay Mbde

Time delay node requires that the sensitive trip node be
satisfied for the time delay setting or that the sensitive trip
node be satisfied and the instantaneous current has been exceeded
for a trip command to be issued.

Definition: Tl ME DELAY
Descri ption: The sensitive trip wll be delayed by this
val ue.
Range: 0 to 65535
St eps: 1
Units: seconds
Definition: | NSTANTANEQUS TRI P CURRENT
Descri ption: If Sensitive Trip conditions are nmet and the
absolute nmagnitude current in any phase
exceeds this value the protector wll trip
instantly.
Range: 0.0 to 15.0
St eps: 0.1
Units: anps
Definition: EXTENDED DELAY
Descri ption: The I nstantaneous Trip of the Tine Delay node
will be delayed by this val ue.
Range: 1 to 255
St eps: 1
Units: seconds
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MICROPROCESSOR NETWORK PROTECTOR RELAY
| nsensitive Trip Mde

The Insensitive nmodule may be used if the Tinme Delay Sensitive
nodule is not used. The use of this nodule is intended to hold
off trip indefinitely until both the Sensitive Trip conditions
are met and the absolute value of current in any phase exceeds
the I nsensitive Trip val ue.

Definition: | NSENSI TI VE TRI P CURRENT

Descri ption: Wen Sensitive Trip conditions are net but
the absolute nagnitude current in any phase
does not exceed this value no trip occurs.
Wien Sensitive Trip conditions are met and
the absolute current in any phase exceeds
this value the unit trips instantly.

Range: 0.0 to 15.0
St eps: 0.1
Units: anps
Definition: EXTENDED DELAY
Descri ption: The trip of the Insensitive node wll be
del ayed by this val ue.
Range: 1 to 255
St eps: 1
Units: seconds
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MICROPROCESSOR NETWORK PROTECTOR RELAY
Watt - Var Modul e

The Watt-Var nodule is available to provide trip under conditions
where the normal trip conditions would not apply.

Definition: WATT- VAR CURRENT
Description: When this value of current on any phase is

measured, the neasured phase currents are
shifted by the Watt-Var angl e val ue.

Range: 0.0 to 15.0
St eps: 0.1
Units: anps
Definition: WATT- VAR ANGLE
Description: This is the value of phase shift to use for
WAt t - Var current. | nver se WAt t - Var IS

i ndi cated by positive val ues.

Range: -90 to +90
St eps: 1
Uni ts: degr ees
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MICROPROCESSOR NETWORK PROTECTOR RELAY

Definition:

Descri ption:

Definition:

Description:

RECLGOSE:
TRI P:

COMPENSATION PARAMETERS
PHASE COMPENSATI ON (GE type only)
Phase currents are each shifted by this val ue

to conpensate for current transformer phase
shift.

Range: -90 to +90

St eps: 1

Units: degr ees
CT RATIO

CT ratio provides readout in network anperes

Range: 50 to 12750 : 5
St eps: 50
Uni ts: ratio

OUTPUTS

Mai nt ai ned until verified

1 sec on / 1 sec off pulse for progranmmed
cycles (default 3)
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MICROPROCESSOR NETWORK PROTECTOR RELAY

TECHNICAL SPECIFICATIONS
Qper at i ons: 200, 000 operations rated | oad.
Wring: All wire 200 degree C 1000V Tefl on.

Al external wiring and internal CT
Wi ring 16 gauge.

Loads: Loads presented by the M\PR
Oper ati ng Power : .25 A nax.
CT (all phases): Short circuit
O her I nputs: >200, 000 ohm

Operating Vol tage Range: 13 to 187 VAC Line to neutral
One, two or three phases |ive
125/ 216 VAC 60 Hz WYE system

Qut put Contact Rati ng: 20 anps (inductive 480 V 60 Hz)

Tol erances: +25 deg C Current: +/- 2% of setting

or +/- .5mA
Vol tage: +/- .5V of setting
Phase: +/- 5 degree of setting
Ti me: +/- 2% of setting

-25 to +110 deg C Current: +/- 5% of setting
or +/- .5mA
Vol tage: +/- .5 V of setting
Phase: +/- 5 degree of setting
Ti me: +/- 5% of setting

Cross Phase Detection: Net wor k and transforner nust be
phased properly or reclose wll
not occur.

Dead Net wor Kk: The unit will provide a recl ose
output if all three phases are
dead.

Dead Networ k Rel ay
Pi ckup Vol t age: 60 VAC
Dr opout Vol t age: 13 VAC

Recl ose Operate Voltage: 80 to 160 VACline to neutral.
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MICROPROCESSOR NETWORK PROTECTOR RELAY

TECHNICAL SPECIFICATIONS

Sur ge: The relay will not be damaged or
exhi bit spurious output when
tested per ANSI C37.90A

Transi ent : The relay will not be damaged or
exhi bit spurious output when
subj ected the | EEE Transi ent Test
5000V peak, 2 uS rise tine,
10 uS decay to half val ue,
source i npedance 400 ohm 500
pi cof ar ads

Radi o Frequency: The relay will not exhibit spurious
out put when subjected to a 7V/ neter
field strength at the face of the
relay, over a 25 to 1000 Mz
frequency band, continuously scanned.

Har noni ¢ Cont ent : The relay will not exhibit spurious
out put when subjected to the
foll ow ng vol tage harnonic contents:

1. Difference Voltage (VTN

a. 41% Fundanent al
6% Thi rd Har noni c
50% Fi ft h Harnmonic
2% Sevent h Har noni ¢
1% Ni nt h Har noni ¢
b. VTN Magni tude 6V (Fundanental)

2. Network Voltage

a. 100% Fundament al
b. VN Magnitude 125 V| N
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MICROPROCESSOR NETWORK PROTECTOR RELAY

TECHNICAL SPECIFICATIONS

Oper ati ng Tenper ature Range:

Shock:

Vi brati on:

Fungus:

Salt Spray:

Hum dity:

Subnergibility:

Mean Ti ne Between Failure

Designed for -40 to 110 deg C
conti nuous, with excursions to
125 deg C

Designed to neet M| -Std-810B
Met hod 516.1 Procedure 1

(15 g, 11 nt half sine)
Procedure 2.

Designed to neet M| -Std-810D
Met hod 514.1 Procedure 9 & 10,
curve AX
Designed to neet M1 -Std-810,
Met hod 508.

Designed to neet requirenents

of MI-Std-810, Method 509.
Designed to neet M1 -Std-202,
Met hod 103 Test Condition B.

Designed to be waterproof to a
15 foot depth.

The MIBF is cal culated per MI-Std
217 using the data derived from

M| -Std-883 where ever applicable
and ot her approved industry

standards. Based on the conbi ned
MIBF of all the conponents, the net
MIBF of is no greater than one

failure per 100 years for an
average operating tenperature of

50°C.
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