Enertronics Controls Inc.

NUMERICAL
PROTECTION RELAY

MCRC SERIES

»MCRC
Over Current & Earth Fault Relay

»MCRC-U
Over Current & Sensitive Ground Fault Relay

»MCRV
Over Voltage & Under Voltage Relay



¢¢ Model List

Type Model Name

MCRC Over Current & Earth Fault Relay

MCRC-U Over Current & Sensitive Ground Fault Relay
MCRV Over Voltage & Under Voltage Relay

¢ Ordering Information

Option: Power Supply [ 1 : 24~48Vdc
. 2:80~300Vdc or 110Vac/220Vac |

&on: Rated Current [1: 1A,2:5A]

Series Model Name

Protection, Control & Communication

99> Front & Rear Panel Operator Interface

Draw-out handle

Run LED LCD
System Error LED
Pickup LED 4 Configurable /O LED
e Reset Button
Up/Down /
Left / Right Key Menu Button
Enter Button
Control Position Close Button
(Local/Remote) Button & LED
Select Button Open Button
& LED & LED
RS232 Port for Local

Maintenance




Configuration

MCR Series

Front Panel

LCD(2 line,12 or 16 Character)

LEDs(Run,Error,Pickup,Trip)

Keys(Menu,Reset,4Arrow,Enter)

RS-232 (DB 9)

Analog Inputs

Phase Current

| Phase

Ground Current

Phase Voltage

Ground Voltage

Sensitive Ground Current

Contact Inputs

Min. 2 points, Configurable

Contact Outputs

3 Form-A, 3 Form-C, Configurable

Communications

RS- 7'%2C{Frout and Rmr} RS—485(Rcar}

Protection

Phasc Ox U'LIHTCI'II 50

Neutral/Ground Overcurrent SON

Sensitive Ground Overcurrent 67N

Thermal Overload(True RMS) 49

Undercurrent 37

Negative Phase Sequence Overcurrent | 46

Phase Overvoltage 59

Phase Undervoltage 27

Ground Overvoltage 59N

Breaker Failure Protection BF

Negative Phase Sequence Overvoltage | 47

Output Contact Latching 86

Underfrequency 81

Control

Breaker Control(Remote Communication Only)

Monitor

PT Fuse Failure

Self- Self-Diagnosis
- Memory

- Setting

- A/D Converter

- Auto-Calibration

Measurement
(True RMS)

Current

| Phase

Voltage

Sequence Current

Sequence Voltage

Current THD

Voltage THD

Recording

Event (At least 100.with Time Tagged)

Waveform Recording

Communications

RS-232C(Front and Rear, Modbus Only)
RS-485(Rear)




Power Supply Input 110-~220Vac + 20%(50/60Hz), 80-300V e
Power Consumption < 3O0VA
Nominal Frequency 50/60Hz
Phase CT Secondary 5A
Phase Current | Graynd CT Secondary 5A (E100)
MCFIl?CpZ':nCU) Input Range 0.1~250A
Burcen < 0, 5VA per phase
Current Wihstand 1sec at 40times rated 2 sec at 20times rated continuous at 3 times rated
Sensitive Nominal Frequency S0/60Hz
Current Input Input Range 1~1300mA
NCR(CH) Burcen <05VA
Nominal Frequency 50/60Hz
Vﬂ;ﬁe Input Range 1~220V
MCR(CU,V) Burdcen <05VA
Votage Wihstand Continuous & 220V
Number 4, configurable
Contact Input Votage Range 250Vde Maximum
Recogn tion Time 10msec
Number 2NO, 2NC, configurable
Contact OUQ'JU( Neska and Gairy 6A, continuou s
104, 0,3sec, AC250, Residive Load, 30A, 03sec, DC250, Resistive Load
Breakin g Capacty 1A, 0, 1{PF), AC250, 1A, LR of 25msec, DC125
Front Panel RS232, 192000ps fixed, 8/N/1, Modbus protocdl
Communication T
Interface B o) RS232, physicaly identical port to front panel RS232
Galanic isolated RS485, 8/N/1, 300~38400bps, Modbus protocol
Operating Tempera ures -20¢ ~70¢
Environmental Humidity (non-condensing) up to 100%
Alitude up to 2000m
Insulation IEC 80255-5,ANSINEEE C37.90.0
Oscilatory Transient |EC 60255-22-1, ANSINEEE C37.901
Surge mmunity IEC 60255-22-5 class IV
Fast Transent IEC 60255-22-4 class Iv, ANSIAEEE C37 901
Type Test

Ekectrostatic Discharge

IEC 60255-22-2 class |l

RFl Susceptibiiity

IEC 80255-22-3class |Il, ANSINEEE C37.90.2

Vibration

IEC 60255-21-1 class Il

Shock

|EC 60255-21-2 class 1




99> Technical Data

Definite/Inverse Time OCR, NSOCR, UCR, Thenmal Overload

Setting Accuracy
Definite Time «» Pickup Cumrent » Pickup Cument: 2% of setting value or 70mA
Owe Curtert : 050~100,00A, 0,05 gep » Operating Time
+ Operating Dday :3% or +35msec of settng vale
(50_1,50_2, 1 0.00~60,00sec, 0,01 step @ 2xPickup cument, delay time 0,00~0,03
50N_1, 50N_2) « Dropout Level: 96~98% of pckup cunent
+ Dropout Time:< 40msec
Setting Accuracy
+ Pickup Cument « Pickup Current: 2% of setting value or 35msec
nerse Time 1 050~100.00A, 0.05 gep + Operating Time
Over Current « Time Mu tiplier 3% or + 35msec of setting vale
(51. 51N : 0.00~10,00sec, 0,01 step @ 2xPickup cument, celay time 0.00~0.03
e Trip Characteristic Cuve - Dropout Level: 96~98% of pickup cunent
« |EC 60255-3 « ANSINEEE « Dropout Time:< 40msec
« KEPCO
Setfing Accuracy
. » Pickup Cument « Pickup Current: 2% of setting value or 70mA
Negative Phase : 0,50~100,004, 0.05 sep + Operating Time
. Seaquence Ower + Operating Delay : 3% or +35msec of setting value
Protection Current (46 : 0.00~180,00sec, 0,01 step @ 2xPickup cument, celay time 0,00-0,03
« Dropout Level: 98~98% of pickup cument
+ Dropout Time:< 40msec
Setting Accuracy
+ Pickup Cument « Pickup Cument: 2% of setting vale or 70mA
Uhd | : 0,10~5,00A, 0,05 step + Operating Time
cer : | « Operating Delay 1 3% or +35msec of setting value
Current (37) 0.00~180,00sec, 0.01 step @ OxPickup current, delay time 0.00~0.03
| + Dropout Lewvel: 102-~104% of pickup current
| + Dropout Time: < 40msec
Setting Accuracy
« K-Factor for [EC 60255-8 « Pickup Cumrent: 2% of setting value or 70mA
Thrimal 3_|91 06202- Oi{c:; step « Operating Time: 10% or + 2sec of settingvalue
ST COTSARI « Dropout Level: 98~100% of Themmal
Overioad (49) :1,0-999.9mi, 0,01 step b :
« Thermal Alarm
: 50~100%, 1 step
; Setting
Cimg;ft:ﬁlaker » TripPulse Time 01~50sec, 0,1step
+ Close Pulse Time 01-~50sec, 0,1step
Current Sequence Current
» Phase, Ground Cumrent RMS + Postive/Negative/Zero Sequence Current RMS
« Input Range: 0.5~250A Frequency
Measurement i Accu,acﬁm In=5) ARange: 40Hz~70Hz, Phase A Cument
7 : 5 ccuracy
+ £2%(05~1A), $05% 1~6A) + + 0.03Hz at Nomind current nput
Contact Output, LED
« Logic OR3 (8 nput OR), HALF-OR8 Non inverting 4 input & mverting 4 nput OR), ANDS
(8 nput AND|, HALF-ANDS (Non inverting 4 input & nverting 4 nput AND)
» hpu Rekrence Loge hput Dagram
ngmmmable « Reset Type Sdf(latched until delay timeris expired), Manual (ltched until annunciator reset is issued)
Logic  Reset Deby 0,00-6000sec(0,01sec step)
Contact Input
« Function Not Comected, CB Open, CB Close, Remate Annuncigor Reset, Protection Block, General Input




Aux Power
AC/DC
110~-220V

MCRC

PWR
PWR
DI1_P
DI1_COM
16
DIz P
DIZ_COM 1A :
DI3_P B 2
18
Di4_P = Ic 3
DI3_4_COM 1
IN 4
TS1_NO
TS1_COM
TS2_NO
TS2_COM
TS3_NC
TS3_COM
TS3_NO
TS4_NC
TS4_COM
TS4_NO
\ > 4
RS232(Front)
RS485(Rear)

Description No No Description
| A+ 16 3/ 1A
1B+ 17 2 I1B-
IC+ 18 3 IC-
IN+ 19 4 IN-
= 20 5 =

TS1_COM 21 5] TS1_NO

TS2_COM 22 7 TS2_NO

TS3_COM 23 8 TS3_NO

TS4_COM 24 9 TS3_NC

TS4 NC 25 10 TS4_NO
Di1_COM 26 11 Dii_P
DI2_COM 27 12 Di2_P
PWR+ 28 13 DI3_P
PWR- 29 14 Di4_P
FG 30 15 Di3_ 4 COM




99> Technical Data

Definite/lnverse Time OCR, NSOCR, UCR, Themmal Overload, SGR, OVGR

Protection

Setting Accuracy
e » Pickup Curmrent « Pickup Current: 2% of setting value or 70mA
Letade e : 050~100,00A, 0,05 step * Operating Tire
Ower Current + Operating Delay 1 3% or £35msec of setting vake
(50_1,50.2 . 000~60,00sec, 0,01 step @ 2xPickup curent, delay time 0.00~0,03
=" ’ e + Dropout Level: 96~98% of pickup cument
+ Dropout Time:< 40msec

Setting Accuracy

+ Pickup Current + Pickup Current: 2% of setting value or 70mA
Inverse Time 1 (050-100.00A, 0.05 gep + Operating Time

Over Current (51)

« Time Mu tipler
1 0.01-1000sec, 0,01 step

Tiip Characteristic Curve
» IEC 680255-3
« ANSI/EEE. KEPCO

: 3% or +35msec of settng value

@ 2xPickup cument, celay time 0,00-0.03
» Dropaut Level: 96~-98% of pckup cument
» Dropout Time: < 40msec

Setting Accuracy
] « Pickup Current « Pckup Cument: 2% of setting value or 70mA
Negative Phase 1 0,50~100,00A, 0,05 sep « Operating Time
Sequence Over + Operating Delay : 3% or £ 35msec of setting value
Current (46) : 000-180.00sec, 0.01 step @ 2xPickup cument, dely time 0.00~0.03
» Dropout Level: 96~98% of pickup cunent
» Dropout Time: < 40msec
Setting Accuracy
« Pickup Current + Pickup Cument: 2% of sefting value or 70mA
Under 010~5004, 0,05step « Operating Time
Current (37) + Operating Delay ) : 3% or +35msec of setting vale
0.00~180.00sec, 0.01 step @ OxPickup cunent, delay time 0,00~0,03
+ Dropout Level: 102 -104% of pickup current
+ Dropout Time:< 40msec
Setting Accuracy
« K-Factor for IEC 80255-8 « Pickup Cument: 2% of setting value or 70mA
Thermal :0,10~4,00, 0.01 step « Operating Time
Owerload (49) = Time Congtant(z)

:1.0~999.9min, 0.1 step
« Thermal Alarm
1 50~100%, 1 step

£ 10% or + 2sec of setting value
« Dropout Level: 98~100% of Themal

Senatve Ground
Over Current (67N

Setting

« Pickup Cumrent: 1~-999mA, 1 step
+ Pckup Voltage: 5-170V, 18ep

+ Operating Delay
: 0.00-8000sec, 0.01step
+ Direction
: DisabkeF orward/Reverse
» Maximum Torque Angle
-90~90° , 1 gep

Accuracy
« Pickup Current: 3% of setting value or 0.2mA
« Operating Time
3% or + 35sec of setting value
@ 2xPickup cunent, celay time 0.00-0.03
+ Dropout Level: 96~98% of pckup curent
+ Dropout Time: < 40msec
+ Ange Accuracy. +3

Ground Over
Votage (59G_1,
59G_2 59G_3)

Setting

Accuracy

« Pickup Voltage: 5~170V, 1gep « Pickup Voltage: 2% of setting vale

« Time Mu kipler
:001~10,00, 001 gep

« Operating Delay (DT)
: 0.00~80.00sec, 0,01 step

Tiip Characteristic Cuve
« TripInverse, Aam hverse

« Operating Time

: 3% or +358sec of setting value

@ 2xPickup Vokage, deby time 0.00~-003
« Dropout Level: 96~98% of pckup Voltage
+ Dropout Time:< 40msec

b



; Setting
Clrwczg:;aker » Trip Pulse Time 0,1-5,0sec, 0.1 step
» Close Pulse Time 0.1~5,0sec, 0.1 step
Current Sequence Current
« Phase, Ground Current RMS » Postive/Negative/Zero Sequence Current RMS
Measurement » Input Range: 0.5~250A Frequency
+ Accuracy for In=5) + Range: 40Hz~70Hz, Phase A Cument
4B R IVCITY Accuracy
P EZRIO0-1A). £05%1-6A) » ++ 0,03Hz at Nomind current input
Contact Output, LED
- Logic OR8(8 nput OR), HALF-OR8 (Non nverting 4 nput & inverting 4 input OR), ANDS (8 input AND),
HALF-ANDS (Non inverting 4 input & nverting 4 input AND)
Programmable « hpu Rekrence Loge hput Dagram
Logic « Reset Type Seli(latched until delay timer is expired), Manual (latched until annunciator reset is issued)
» Reset Delay 0,00~6000sec(0 O1sec step)
Contact Input
« Function Not Comected CB Open, CB Close, Remote Annuncigor Reset, Protection Block, General Input

99> External Connection Diagram

T s R
Aux Power
AC/DC
110~220V MCRC-U
+ 28
30
11
g”:gom S G -
16
SEZEOM g W ET8 3
i
DI3_P 13 B ,_T: 2
Di4_p 14 I ;B B
DI3_4_COM | 150 0 E 7
TS1_NO 6
TS1_.COM 21L |
(4 19 )
TS2-CoM 221l s & L4 ==
20
TS3_NC WNE L5 :
TS No j =
1 £ |
TS4_NC
TS4_COM =
TS4_NO L
RS232(Front) S —
RS485(Rear)

Description No No Description
1A+ 16 1 1A
1B+ 17 2 IB-
IC+ 18 3 IC-
IS+ 19 4 |5
VN+ 20 5 VN-

TS1_COM 21 6 TS1_NO
152 _COM 22 7 TS2 NO
1S3 COM 23 8 TS3 NO
TS4_COM 24 9 TS3_NC
1S4 NC 25 10 T84 NO
Dii_COM 26 1 Di1 P
Di2_COM 27 12 Di2_P
PWR+ 28 13 DI3 P
PWR- 29 14 Di4 P
FG 30 15 DI3 4 COM




99> Technical Data

OVR WR OVGR NSOVR Underfrequency

Setting Accuracy
« Pckup Voltage: 5~170V, 1 dep » Pickup Voltage: 2% of setting value
Phase Over « Time Mukiplier « Operating Time
Volage :001~10,00, 0.01 gep : 3% or +35msec of setting value
(591,592 « Operating Delay (DT) @ 2xPickup votage, delay time 0.00~003
1 0,00~60,00¢, 0,01 step + Dropout Level: 96~98% of pckup voltage
+ Dropout Time:< 40msec
Setting Accuracy
» Pickup Vdltage: 5-170V, 1 gep + Pekup Voltage: 2% of setting value
Phase Uncer + Time Mutiplier + Operating Time
Votage 1 001~1000, 001 gep 1 3% or £35msec of setting value
271,27 2 « Operating Delay (OT) @ 2xPickup votage, delay time 0,00~-0.03
= = : 0.00~80.00sec, 0,01 step « Dropout Level: 102~104% of pickup votage
+ Dropout Time: < 40msec
Setting Accuracy
« Pickup Valtage: 5=170V, 1 step « Pickup Voltage: 2% of setting vakie
Gna e + Time Mu kiplier + Operating Time
Votage 59G_1 -C?hg:atlgcgdaoyc{,&sep 5‘52'6 O}; ik35m5ic g ﬁttlia'lgt\almo 00~-003
1, & xPickup voltage, delay time O, )
. : 0.00~60,00sec, 0 01 step . ; :
Protection 596.2.59.3 Tip Characteristic Cuve 5 gﬁ; If-ﬁn\'il,' <m°f pekupaitags
» Triplnverse, Alkm hverse '
Setting Accuracy
Neaat « Pickup Voltage: 5~170V. 1 gtep « Pickup Vditage: 2% of setting valie
Sgeve + Operating Dday (DT) » Operating Time
Sequence Over : 0.00-60,00sc, 0,01 step 1 3% or + 35msec of setting vale
Votage (47) i @ 2xPickup votage, delay time 0,00~0,03
| + Dropout Lewvel: 96~98% of pickup voltage
« Dropout Time: < 40msec
Setting Accuracy
» Pickup Unckr Voltage « Pickup Uncier Voltage: 2% of setting value
: 5~170V, 1 gtep « Pickup Over Cument: 2% of settin g value
+ Pickup Over Cunent « Pickup dF/dT: 2% of setting valie
: 05~100,00A 0.05step » Pickup Frecuency: 0,03Hz
Underirequency + Pekup dF/dT « Operating Time
(81) 'P';E[JOOMOJM’JS' 0.01step 1 3% or +35msec of setting value
. pFrequency : ;
45 00~65,00Hz, 0,01 sep . Dropc:.ltLe\ell. +0,08Hz of pickup Frecuency
+ Operating Delay » Dropout Time:< 40msec
: 0.00~180.00sac, 0.01 step
Circuit Breaker Setting
Control » TripPulse Time: 0,1~50sec, 0 1step, - Close Pulse Time: 0.1~5.0sec, 0.1sep
Setting Accuracy
PT Fuse - Postive Seq UVPickup :5~170V,1 gep + Operating Time Accuracy
Failure Monitor » Negative Seq. OV Pickup : 5~170V,1 step : 3% or +35msec of setting vale
+ Operate Time Delay :0.00~6000s2¢,001 step
Voltage Sequence Votage
. Line toLine Voltage, Phase, Ground Voltlage RMS ;:Postiue;l\iega:ive;"éero Sequence Votage RMS
Measurement « Input Range: 0,5~220V requency
« Accuracy fior In=5): +2%(05~1V) +0,5%1~220\) ;&Egnwg:é;m ~70Hz, Phase A Voltage
+ +003Hz at Nomind Voltage input
Contact Output, LED
- Loge : OR8 (8 nput OR) HALF-OR8 [Noninverting 4 input & inverting 4 nput OR), ANDS (8 input AND)}
HALF-ANDS (Non inverting 4 input & inverting 4 nput AND)
Programmable » hput : Rekerence Loge nput Diagram
Logic « Reset Type 1 Seff (latched until delay timer is expired), Manual (latched until annunciator reset is issued)
» Reset Delay : 0,.00-60,00sed0.01sec step)
Contact Input
« Function : Not Connected, CB Open, CB Close, Remate Annuncigtor Reset, Protection Block, General hput

8



99 External Connection Diagram

T S R
Aux Power
AC/DC
110~220V MCRV
PWR™* 28
PWR- er3
30
L7
DI1_P ik
DI1_COM 26
DIZ_P 12 , 16 |
DI2_COM 275 A E T E
DI3_P — 13,
Dl4_P _i““
DI3_4_COM L]
TS1_NO
TS1_COM
TS2_NO
TS2_COM
17
TS3 NC VA 2 = =
TS3_COM . ;a = =]
TS3_NO
19 £ ]
TS4_NC vCE 14 | =
TS4_COM
TS4_NO AL e
20 =
VWNE 15 ___ g
RS232(Front) SR—
RS485(Rear)

Description No No Description
1A+ 16 1 |A-
VA+ 17 P) VA
VB+ 18 3 VB-
VC+ 19 4 VG-
VIN+ 20 5 VN-

TS1_COM 21 6 TS1_NO

152 _COM 2 7 TS2_NO

TS3 COM 3 8 TS3_NO

TS4_COM 24 9 TS3_NC

TS4_NC 25 10 TS4_NO
Di1_COM 26 11 Di1_P
DI2_COM o7 12 DI2_P
PWR+ 28 13 D3P
PWR- 29 14 Di4_P
FG 30 15 Di3_4 COM




._,.... I mj-_l
TOP VIEW
110

280

FRONT VIEW

9PP Logic Configuration

Logic Design (Contact Output & LED)

i

; e — ;—. Reset Type _—;
' [op— o ' =Set '

e ——t : : :
E 4( )’ I

108
75

.

PANEL CutOut

256
266

!

20 185 238

¢ SIDE VIEW

0.00 ~ 60.00

P T T

Reset Type
=Manual

SQ—

10

REAR VIEW

_| Contact Out
#1-#4
| Lep
#1 -4
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