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GENERAL UTILIZATION AND COMMISSIONING DIRECTIONS

Always make reference to the specific description of the product and to the Manufacturer's instruction.
Carefully observe the following warnings.

Storage and Transportation

Must comply with the environmental conditions stated in the product's specification or by the applicable IEC standards.

Installation

Must be properly made and in compliance with the operational ambient conditions stated by the Manufacturer.

Electrical Connection

Must be made strictly according to the wiring diagram supplied with the Product, to its electrical characteristics and in compliance with the
applicable standards particularly with reference to human safety.

Measuring Inputs and Power Supply

Carefully check that the value of input quantities and power supply voltage are proper and within the permissible variation limits.

Outputs Loading

Must be compatible with their declared performance.

Protection Earthing

When earthing is required, carefully check its effectiveness.

Setting and Calibration

Carefully check the proper setting of the different functions according to the configuration of the protected system, the safety regulations and
the co-ordination with other equipment.

Safety Protection

Carefully check that all safety means are correctly mounted, apply proper seals where required and periodically check their integrity.

Handling

Notwithstanding the highest practicable protection means used in designing M.S. electronic circuits, the electronic components and
semiconductor devices mounted on the modules can be seriously damaged by electrostatic voltage discharge which can be experienced when
handling the modules.

The damage caused by electrostatic discharge may not be immediately apparent but the design reliability and the long life of the product will
have been reduced. The electronic circuits produced by M.S. are completely safe from electrostatic discharge (8 KV IEC 255.22.2) when housed
in their case; withdrawing the modules without proper cautions expose them to the risk of damage.

Maintenance

Make reference to the instruction manual of the Manufacturer; maintenance must be carried-out by specially trained people and in strict
conformity with the safety regulations.

Waste Disposal of Electrical & Electronic Equipment

(Applicable throughout the European Union and other European countries with separate collection program).

This product should not be treated as household waste when you wish dispose of it. Instead, it should be handed over to an applicable collection
point for the recycling of electrical and electronic equipment.

By ensuring this product is disposed of correctly, you will help prevent potential negative consequence to the environment and human health,
which could otherwise be caused by inappropriate disposal of this product. The recycling of materials will help to conserve natural resource.

Fault Detection and Repair

Internal calibrations and components should not be altered or replaced.
For repair please ask the Manufacturer or its authorized Dealers.

Misapplication of the above warnings and instruction relieves the Manufacturer of any liability.
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GENERAL
Input quantities are supplied via isolated converters with (0-20mA / 4-20mA / 12-20mA) output (overload 25mA).

It is also available two optical inputs for current ( IL ) and voltage ( VL) for direct connection to Microelettrica MHIT converters series, without
receivers.

For best accuracy and reliability we recommend to use MHCO — MHIT measuring converters for supply of input.

Current measurement

1 Input 0 -20mA =0 - 1In

1 Input 0 - 20(25)mA =0 - 10(12.5)In

Measuring range 0 - 12,5 times the rated input current (12,5In)
Resolution 16 bits

Current analog input can be selectable:
0-20mA
4-20mA
12-20mA

The ratio from first and second current channel is programmable from 2 to 10.

Line voltage measurement

1 Input 0 - 40mA =0 - 2Un
Measuring range 0 - 2 times the rated input voltage (2xUn)
Resolution 12 bits

Frame earth fault current measurement

1 Input 0 - 20mA (25mA) =0 - 1In (0 — 1,25In)
Measuring range 0 - 1 times the rated input current
Resolution 12 bits

Frame voltage measurement

1 Input 0 -40mA=0 -2Un
Measuring range 0 - 2 times the rated input voltage (2xUn)
Resolution 12 bits

Make electric connection in conformity with the diagram reported on relay's enclosure.

Check that input currents and voltages are same as reported on the diagram and on the test certificate.
The auxiliary power is supplied by a built-in fully isolated an self-protected unit.

Main Unit - Power Supply

The relay can be fitted with two different types of power supply:

Type 1 24V(-20%) / 110V(+15%) a.c. 24V(-20%) / 125V(+20%) d.c.
Type 2 80V(-20%) / 220V(+15%) a.c. 90V(-20%) / 250V(+20%) d.c.

Before energizing the unit check that supply voltage is within the allowed limits.

Remote Unit - Power Supply

Type 15 + 30 Vdc

The supply for remote MMI unit is available on the main relay (24Vdc — 30W max )
onterminals 73 (-)and 74 ( +) .
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REMOTE UNIT
Front View

SIGNALIZATION LEDS
POWER
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Rear View
RS232 Not Used
RS485 Connection to Main Unit
RJ145 Connection to Main Unit
USB Update Software - Remote Unit
Power Supply Power Supply
i Na

Power Supply
15 + 30 Vdc
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Touch home measures settings (available only via MSCom?2)

Through this menu is possible to set the order of parameters (maximum 29) shows in the home page

Example

Open "MSCOM2" program and connect to the relay.

Select “"Change Windows" from “Menu” button

Select “Touch home measures settings”.

The window configuration will show:

Select “Value” related to “Touch row 1” and press right button on mouse, select “Value change”:

alue change

Change window

Open new window

Print

Export

Select “T>" from combo box and press “OK” (if Password is request, see § Password):

Value change

i

Name : Touchraw 1 Name : Tauch row 1

Actud value Actugl value

[sctual measurements] - | [Ling Current]

[Bctual measurements] -5 | (Line Current)

[ctusl measwements] -» | {Lin Curient] ~

[Actual measurements] > Ee (C/B remaining energy) -
[Energy counters] > +kwh (bctive exported anetgy]
—{[Energy counters] - kwh [Active energy imported
Partial counters] -» T> [Themal Image F43)

[Partial counters] -» 113 [First Dvercurrent element]
[Partial counters] - 20> [Second Overcunent element]
[Patial caunters] - 3> [Third Overcurrent lemen]
Patial counters] > 4> [Fourth Dvercurrent element

X Concel

Now on the relay display on line 1 will appear T>.
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Available parameters

Stop
Empty

Tem
Ig

Ug
RS-G
A/ms
Rapp

Actual Measurements

+kWh
-kWh
Vv

Vm

Ei

Ee
RLin
™
11>
21>
31>
41>
Tis>
idl
2dl
1di/dt
1di/dt
Rapp
Iapp
1Ig
2Ig
RCL
1U>
2U<
1U<
2U<
Ni

Ne
Nm
RT
TCS
IRF
BrkF
SelfTrip
AutOp
AutCI
ManOp
ManCl
OvrOp
OvrCl
LT
RTX

Partial Counters

End Wiev List

Empty line

Line Current

Line Voltage

Power

Thermal status

Frame to Ground fault current

Frame to Ground fault voltage
Resistance Screen/Ground

Current rate of rise

Impedance monitoring

C/B residual interruption energy

Active Exported energy

Active Imported energy

C/B Downstream voltage

C/B Upstream voltage

C/B remaining energy

C/B remaining energy

Line resistance

Thermal image

First overcurrent element

Second overcurrent element

Third overcurrent element

First overcurrent element

Fourth overcurrent element

First current step element

Second current step element

First current rate of rise element
Second current rate of rise element
Impedance monitoring di/dt dependence
Current monitoring with di/dt dependence
First frame fault element

Second frame fault element

Recloser

First Overvoltage element

Second Overvoltage element

First Undervoltage element

Second Undervoltage element

Trip number arcs interrupts operations
Trip number electrical contact operations
Trip number mechanical operations of circuit breacker
Remote Trip

Trip circuit supervision

Internal Relay Fault

Breaker Failure

Spontaneous protection trip

Automatic C/B open

Automatic C/B close

Manual / Intentional C/B open

Manual / Intentional C/B close

Overall C/B open (automatic + Intentional)
Overall C/B close (automatic + Intentional)
Line Test

Remote Trip

default

Partial Counters

DiaCB1
AnCB1
OpCB1
CcicB1
OPrCB1
DiaCB2
AnCB2
OpCB2
CICB2
OPrCcB2
DiaCB3
AnCB3
OpCB3
CicB3
OPrCB3
DiaCB4
AnCB4
OpCB4
CiCB4
OPrcB4
DiaCB5
AnCB5
OpCB5
CICB5
OPrCB5

Input position discremancy
Operation Failure

Opening operation

Closures operation

Overall operation (close + open)
Input position discremancy
Operation Failure

Opening operation

Closures operation

Overall operation (close + open)
Input position discremancy
Operation Failure

Opening operation

Closures operation

Overall operation (close + open)
Input position discremancy
Operation Failure

Opening operation

Closures operation

Overall operation (close + open)
Input position discremancy
Operation Failure

Opening operation

Closures operation

Overall operation (close + open)
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SIGNALIZATION
Leds on Main Unit
4 signal leds are provided:
N° Colour Default Status ” -
Led 1 Green Not Assigned
Led 2 Yellow Not Assigned —
Led 9 Red Not Assigned
Led 10 Green Not Assigned

Local leds settings corresponding at remote leds 1,2 and 9,10.

Leds on Remote Unit

11 signal leds are provided:

Ne Colour Default Status I =
Led Power Green Power ON
Led 1 Green Not Assigned S s soscessces
Led 2 Green Not Assigned —l =
Led 3 Green Not Assigned — —
Led 4 Yellow Not Assigned [ ]
Led 5 Red Not Assigned p— p—
Led 6 Red Not Assigned [ —
Led 7 Red Not Assigned o — —_—
Led 8 Yellow Not Assigned [ ol = |
Led 9 Red Not Assigned ( =B= )
Led 10 Green Not Assigned =

In case of auxiliary power supply failure the status of the leds is recorded and reproduced when power supply is restored.

Reset from Illuminated status is manual or automatic (see § Commands and § led configuration)
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Leds Configuration

For Leds’ programming (only via MSCom2) operate as follows:
Open "MSCOM2" program and connect to the relay.

Select “Change Windows” from “Menu” button

Select “Led Setting”

The window for led configuration will show:

Link enable Status |L>g ht prog Funct Mode Functions

|1__ Led 1 (Read only) |Notlinked Light off Lighton Volatile 11>
I-‘v_'— lad 2 (RBoad ankd KAt linkad Lirmht At Lirtht an \nlatila 1

Name
Led name — for leds position see picture
Link enable
Linked =  Enable to operate
No Linked =  Disable
Status
Light-OFF = Normal condition
Light-ON = When cause appear led is illuminated . "
Flashing =  When cause appear led is flashing s Lalt 2y
Light Prog.
Light-ON = When cause appear led is illuminated
Flashing = When cause appear led is flashing
Funct. Mode
Volatile = When cause disappear led turn-off (Not memorized)
Latched = When cause disappear led remain illuminated (memorized)

Functions

Select the function assigned to specific led (see table 1).
It's possible to configure only one function for each led.
For configuration multiple functions use “UserVar” function.
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Table 1

™ Tal
T>
11> 1I>
tir>
21> 21>
t21>
31> 31>
31>
41> 41>
41>
Iis tlis>
1dl 1dI
t1dI
2dI 2dI
t2dI
1di/dt
tidi/dt
2di/dt
t2di/dt
Rapp Rapp
Iapp Iapp
1Ig 1Ig
tilg
2Ig 2Ig
t2Ig
RCL RCL cmd
ARP
ARF
ARL
ARok
ARE
ARD
1U> 1U>
tiu>
2U> 2U>
t2u>
1U< 1U<
tiu<
2U< 2U<
t2U<
UL< UL<
RT RT
tRT
Wi tWi>
Ni
alNi
Ne
alNe
Nm
alNm
TCS tTCS
IRF IRF
tIRF
RTX RTX
tRTX
CB-L
BF BF
Wh + Wh
- Wh
cmdOpCB
cmdCICB
LocRemInc
missCBOpe
LT LTPb
LTP
LTF
LTOK
LTB
LT cmd

1di/dt

2di/dt

L/R CB Cmds

(alarm)
(trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)

(Trip)
(Start)

(Trip)
(Start)
(Trip)
(Trip)
(Start)

(Trip)

Thermal element

First overcurrent element
Second overcurrent element
Third overcurrent element

Fourth overcurrent element
Instantaneous current

First Current step element
Second Current step element
First Current rate of rise element

Second Current rate of rise element

Impedance monitoring — dj/dt dependance
Current monitoring with di/dt dependence
First instantaneous Frame Fault element
First time delayed Frame Fault element

Second Frame Fault element

Reclosure Shot command
Autoreclosure in progress
Autoreclosure Failure
Autoreclosure Lock-out
Autoreclosure Ok
Autoreclosure Enable
Autoreclosure Disable

First overvoltage element
Second overvoltage element
First undervoltage element

Second undervoltage element

Line Voltage Presence

First Instantaneous Remote Trip

First Time delayed Remote Trip

Circuit breaker maintenance level

Maximum number of arc chute operation at nominal values
Alarm maintenance level of arc chute operation

Maximum number of arc contact operation at nominal values
Alarm maintenance level of arc contact operation

Maximum number of mechanical operation

Alarm maintenance level of mechanical operation

Time delayed Trip Circuit Supervision

Time delayed Internal relay Fault

Instantaneous Internal relay Fault

Second Instantaneous Remote Trip

Second Time delayed Remote Trip

C/B reclose Lock-out

Breaker Failure

Imported Energy counter Pulse

Exported Energy counter Pulse

Open ¢/B command

Close C/B command

Local / Remote Inconsistency

Missed C/B opening (Digital input missing)

Output to operate an external flashing lamp signalling line test in progress
Line Test in progress

Line Test Failed

Line Test OK

Line Test Blocked

Line Test Command
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Gen.Start
Gen.Trip
UserTriggerOscillo
Gate<0>

to

Gate<98>
MasterOp1
MasterCl1
MasterOp2
MasterCl2
MasterOp3
MasterCl3
MasterOp4
MasterCl4
MasterOp5
MasterCl5
CB1Fail
CB2Fail
CB3Fail
CB4Fail
CB5Fail
CB1missedOp
CB2missedOp
CB3missedOp
CB4missedOp
CB5missedOp
SelfTrip
t-SelfTrip

Vec

0.D1
0.D1Not
to

0.D4
0.D4Not
1.D1
1.D1Not
to

1.D15
1.D15Not
2.D1
2.D1Not
to

2.D15
2.D15Not
0.R1

to

0.R6

1.R1

to

1.R14
2.R1

to

2.R14
DskClean
DskFull
DskWR
DskFRMT
DskChk
rDskAttach
rDskDetach
rDskDtchable
rDskClean
rDskFull
rDskWR
rDskFRMT
rDskCHK
Sync
SNTP-DIA

Start Generic
Trip Generic
User Variable for Oscillographic Recording

User Variable

Modbus Master CB1 Open request
Modbus Master CBI Close request
Modbus Master CB2 Open request
Modbus Master CB2 Close request
Modbus Master CB3 Open request
Modbus Master CB3 Close request
Modbus Master CB4 Open request
Modbus Master CB4 Close request
Modbus Master CB5 Open request
Modbus Master CB5 Close request
CB1 Failure

CB2 Failure

CB3 Failure

CB4 Failure

CB5 Failure

CB1 Missed Operation

CB2 Missed Operation

CB3 Missed Operation

CB4 Missed Operation

CB5 Missed Operation
Spontaneous protection

Self-Trip time delay

Reserved

Reserved

Reset signal logic

Push-button Open

Push-button Close

Digital Input "0.D1” activated
Digital Input "0.D1” deactivated
Digital Input "0.D4” activated
Digital Input "0.D4” deactivated
Digital Input "1.D1” activated
Digital Input "1.D1” deactivated
Digital Input "1.D15” activated
Digital Input "1.D15” deactivated
Digital Input "2.D1” activated
Digital Input "2.D1” deactivated
Digital Input "2.D15” activated
Digital Input "2.D15” deactivated
Output relays

Output relays

Output relays

Internal Disk Clean

( disk near to full, clean operation is required )

Internal Disk Full ( diisk full, write should be locked )

Internal Disk Write ( active during internal disk access )

Internal Disk Format  ( active during internal disk format )

Internal Disk Check ( active during internal disk check procedure )

Remote disk inserted (USB Key)
Remote disk not inserted (USB Key)
Remote disk removible (USB Key)

External Disk Clean ( disk near to full, clean operation is required )
External Disk Full ( disk full, write should be locked )

External Disk Write ( active during internal disk access )

External Disk Format  ( active during internal disk format )

External Disk Check ( active during internal disk check procedure )

Date — time syncronization event ( active during clock syncronization) .

SNTP health status.

SNTP-KOD
Dial

tDial
I850Ready
Charat1
Charat2
Charat3
Charat4

Syncro lost by server, Kiss of death. Date-Time need syncro from another server.
External analog transducer fail ( if different from 0-20mA ) istantaneous element.

External analog transducer fail ( if different from 0-20mA ) time delayed element.

ITEC61850 ready to work.

Characteristics 1 active

Characteristics 2 active

Characteristics 3 active

Characteristics 4 active



OPERATION MANUAL FDE N°
B D.C. SUBSTATION PROTECTIVE :
MICR{)ENER RELAY TYPE 19AA0371200
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 15 / 107

Example: Change settings for “Led5”

Change settings for "LED5” : “Enable”, “Flashing”, “Latched”, “1I>".

Main Windows:

ID |Name \

[ Led1(Readonly) |Notlinked (0)
Nt linked (0)

[i Ledd( Not linked (0)

5 |Leds Notlinked (0)

|Light off (0)
ILight off (0)
Light off (0)

[+ Led4(Readonly) |Notlinked (0) |Lightaff (D)

iLight off (D)

‘. ight prog
{Light an (0)
{Light on (0}

Functions
[11> (0)
1> @)

Funct, Mode

\Volatile (D)
Volatile (0)

jLightonth

EL(ght on (0}
i Light on (0)

“Enable”

Select "Link enable” related to “Led 5” and press right button on mouse, select “Value change”:

Select “Linked"” from combo box and press “OK” (if Password is request, see § Password):

Not linked
Not linked
1} «i’u' link (:d
Notlinked
Linked
Linked
Linkad
Linkad

Linked
Linked

{ligh‘ aff
Light off

‘ Yalue change I

| Name: Led

Actual value
Not linked

Not finked
Linked

xCancdl
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“Flashing”
Select "Light prog” related to Led 5 and press right button on mouse, select “Value change”:
‘u:_q}'n prog Funct Mode
Select “Flashing” from combo box and press “OK" (if Password is request, see § Password):
Name : Led5_B
Actual value
Light on
2

| Light on
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“Latched”

Select "Latched” related to Led 5 and press right button on mouse, select “Value change”:

Select “Latched” from combo box and press “OK” (if Password is request, see § Password):

Value change

Name - Led5_L

Actual v
Yelatie

[Voiie Fi|

Latched

o 0K X Cancel I
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“Functions”

Select “"Functions” related to Led 5 and press right button on mouse, select “Value change”:

Select “1I>" from combo box and press “OK” (if Password is request, see § Password):

MName : LedS CL
Actual vaiue
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USER VARIABLES

The "USER VARIABLE" is a result of a logical operation (Or, AND, ecc...), it can be used like other logical output. This operation is possible

only via *MSCom?2" software.

Linked functions Oplogic |Timer |[Timer type

Name

Internal progressive hame

User Descr.

Custom identification label for user variable

Linked functions

Selection functions

OpLogic
Operation Logic = [None, OR, AND, XOR, NOR, NAND, NOT, Ff-SR, Counter, Rise-Up, Fall-Down]
Timer
Time delay (0-10)s, step 0.01s
Timer type

Delay = Add a delay on output activation.

The “Timer” is edge triggered on rise edge.
Monostable P = Monostable Positive , the positive length of set signal is determinate by the timer
Monostable N = Monostable Negative , the negative length of set signal is determinate by the timer
Blinking = The output blink at the specify period
Delay-Fall-Down = Delay to change edge

Logical status

“User Variable” Logical status
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Example: Setting “User Variable”

Open "MSCOM2" program and connect to the relay.

Select “"Change Windows" from “Menu” button

Select "USER VARIABLE"

’T UserVar <0> Current trip
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“User description” (User descr.)

Select "User descr” related to “"UserVar<0>" and press right button on mouse, select “Value change”:

Insert “Current Trip” into box and press “OK":

|OsallaTrigger loaic
|Gafa 1

Yalue change

D

i)

Actual value Name : Usear <>
Gate .. Min:
M
Max: -
Gale = -
Step ;-
0K X Cancel
“Linked Functions”
Select "Linked Functions” related to “UserVar<0>" and press right button on mouse,
select “Value change”:
Select “1I>, 21>, 31>" from “Available” box via push-button “<Add”, and press “OK".
For remove functions, use push-button “>Remove”.
Links prambes : O Availables Lirks number : 3 Avalables
il i Tal il
21> < Add T

> Remove 2

xumu| o Ok
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“Operation Logic” (Oplogic)

Select "Oper Logic” related to “UserVar<0>" and press right button on mouse, select “Value change”:

Insert "OR” into box and press “OK":

Mame : LagOp

Actual value
None

Value change D I
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“Timer”

Select "Timer” related to “UserVar<0>" and press right button on mouse, select “Value change”:

Select 1" into box and press “OK":

~Deswcnption
Actual value MName : UV_Tmer1 Timer
g Min: 0
— Max: 10
E Step: 0.01

NGERYE

Delay
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“Timer type”

Select "Timer” related to “UserVar<0>" and press right button on mouse, select “Value change”:

Select "Monostable” into box and press “"OK":

Yalue change [

Name - UV_TmerTypel Timer type

Actual value
Delay

[Detay

=]

1 Mnnos!abl: [

0K xt:amea|
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COMMANDS
Menu Description Password
Reset Leds Reset of signal Leds Yes
Reset Relays Manual reset of output relays Yes
Main breaker Close Manual C/B closing Yes
Main breaker Open Manu al C/B opening Yes
Main breaker Unlock Unlock the C/B reclosure Yes
Reset Event Manual reset of Events Yes
Reset Last Trip Manual reset of Last Trips Yes
Reset Counters Manual reset of Counters Yes
Reset Energy Counters Manual reset of Energy Yes
Reset Historical Fails Reset of Internal Failure Historic records Yes
Reset Ei Reset of arc chute energy register.
Reset Ee Reset of arc contact energy register.
Offset On field External analog transducer offset calibration
Reset Term Reset to zero of the accumulations relevant to Thermal Image and Yes
Interruption Energy.
Test Leds Signal Leds test No
Closure Breaker C/B1 Closure Breaker CB1 Yes
Opening Breaker C/B1 Opening Breaker CB1 Yes
Closure Breaker C/B1 Closure Breaker CB2 Yes
Opening Breaker C/B1 Opening Breaker CB2 Yes
Closure Breaker C/B1 Closure Breaker CB3 Yes
Opening Breaker C/B1 Opening Breaker CB3 Yes
Closure Breaker C/B1 Closure Breaker CB4 Yes
Opening Breaker C/B1 Opening Breaker CB4 Yes
Closure Breaker C/B1 Closure Breaker CB5 Yes
Opening Breaker C/B1 Opening Breaker CB5 Yes
Force Oscillo recording Asynchronous command for oscillographic recording Yes
RS-G Zero Set Not used Yes
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MAXIMUM VALUES (AVAILABLE ONLY VIA MSCOM2)

Maximum demand values recorded starting from 100ms after closing of main Circuit Breaker
(updated any time the breaker closes).

I A Line current

RLin ohm Line resistance

W kW  Power

Tem %T Thermal status as % of the full load continuous operation temperature Tn
Ig A Frame to ground fault current

Ug \") Frame to ground fault voltage
Vm V. C/B upstream voltage
A/ms Current rate of rise

Rapp Q  Impedance monitoring

Ei %  C/B arc chute remaining energy
Ee % C/B arc contact remaining energy
ENERGY

Real time energy measurements

| Display — + kWh (0 —9999999) Exported Energy
— = kWh (0 —9999999) Imported Energy

LAST TRIP

Function which caused the tripping of the relay plus values of the measurement at the moment of tripping.
The last 50 events are always available on local — remote MMI interface ( display or remote communication).
The memory buffer is refreshed at each new relay tripping (FIFO logic).

Each last trip record is also stored on internal / external disk without limits (except the disk capacity).

I A Line current

RLin ohm Line resistance

w kwW Power

Tem %T  Thermal status as % of the full load continuous operation temperature Tn
Ig A Frame to ground fault current

Ug \"/ Frame to ground fault voltage
Vm v C/B upstream voltage
A/ms Current rate of rise

Rapp Q Impedance monitoring

Ei % C/B arc chute remaining energy
Ee % C/B arc contact remaining energy
DI-1 A First current step element

DI-2 A Second current step element
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PARTIAL COUNTERS

Partial counters of the number of operations for each of the relay functions.

™ Thermal Image

11> First overcurrent element

21> Second overcurrent element

31> Third overcurrent element

41> Fourth overcurrent element

TIis Instantaneous overcurrent

1dI First current step element

2dI Second current step element

1di/dt First current rate of rise element

2di/dt Second current rate of rise element

Rapp Impedance monitoring (di/dt dependence)

Iapp Current monitoring with di/dt dependence

1Ig First Frame Fault element

2Ig Second Frame Fault element

RS-G Cable insulation (Screen-Ground)

RCL Automatic Reclosure

1U> First Overvoltage element

2U> Second Overvoltage element

1U< First Undervoltage element

2U< Second Undervoltage element

Ni Trip number arcs interrupts operations

Ne Trip number electrical contact operations

Nm Trip number mechanical operations of circuit breacker

Wi Circuit Breaker maintenance alarm

TCS Trip Circuit Supervision

IRF Internal Relay Fault

RT First Remote Trip

RTX Second Remote Trip

BrkF Breaker failure to open

SelfTrip Spontaneous protection

AutOp Automatic C/B Open

AutCL Automatic C/B Close

ManOp Manual C/B Open

ManCL Manual C/B Close

OvrOp Overall C/B Open (Automatic + Manual)

OvrCL Overall C/B Close (Automatic + Manual)

LT Automatic Line Test

DiaCB1 CB1 Input position discrepancy

AnCB1 CB1 Operation failure

OpCB1 CB1 Openings operation

CICB1 CB1 Closures operation

OprCB1 CB1 Overall operation (Close + Open)

DiaCB2 CB2 Input position discrepancy

AnCB2 CB2 Operation failure

OpCB2 CB2 Openings operation

CICB2 CB2 Closures operation

OprCB2 CB2 Overall operation (Close + Open)

DiaCB3 CB3 Input position discrepancy

AnCB3 CB3 Operation failure

OpCB3 CB3 Openings operation

CICB3 CB3 Closures operation

OprCB3 CB3 Overall operation (Close + Open)

DiaCB4 CB4 Input position discrepancy

AnCB4 CB4 Operation failure

OpCB4 CB4 Openings operation

CICB4 CB4 Closures operation

OprCB4 CB4 Overall operation (Close + Open)

DiaCB5 CB5 Input position discrepancy

AnCB5 CB5 Operation failure

OpCB5 CB5 Openings operation

CICB5 CBS5 Closures operation

OprCB5 CB5 Overall operation (Close + Open)

Erase See § Commands

(By the interface program “MSCom?2” it is possible to individually reset the counters and set an initial

starting number)
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TOTAL COUNTERS

Counters of the total number of operation of each individual function. These counters cannot be reset

™ Thermal Image

11> First overcurrent element

21> Second overcurrent element

31> Third overcurrent element

41> Fourth overcurrent element

TIis Instantaneous overcurrent

1dI First current step element

2dI Second current step element

1di/dt First current rate of rise element

2di/dt Second current rate of rise element

Rapp Impedance monitoring (di/dt dependence)

Iapp Current monitoring with di/dt dependence

1Ig First Frame Fault element

2Ig Second Frame Fault element

RS-G Cable insulation (Screen-Ground)

RCL Automatic Reclosure

1U> First Overvoltage element

2U> Second Overvoltage element

1U< First Undervoltage element

2U< Second Undervoltage element

Ni Trip number arcs interrupts operations

Ne Trip number electrical contact operations

Nm Trip number mechanical operations of circuit breacker

Wi Circuit Breaker maintenance alarm

TCS Trip Circuit Supervision

IRF Internal Relay Fault

RT First Remote Trip

RTX Second Remote Trip

BrkF Breaker failure to open

SelfTrip Spontaneous protection

AutOp Automatic C/B Open

AutCL Automatic C/B Close

ManOp Manual C/B Open

ManCL Manual C/B Close

OvrOp Overall C/B Open (Automatic + Manual)

OvrCL Overall C/B Close (Automatic + Manual)

LT Automatic Line Test

DiaCB1 CB1 Input position discrepancy

AnCB1 CB1 Operation failure

OpCB1 CB1 Openings operation

CICB1 CB1 Closures operation

OprCB1 CB1 Overall operation (Close + Open)

DiaCB2 CB2 Input position discrepancy

AnCB2 CB2 Operation failure

OpCB2 CB2 Openings operation

CICB2 CB2 Closures operation

OprCB2 CB2 Overall operation (Close + Open)

DiaCB3 CB3 Input position discrepancy

AnCB3 CB3 Operation failure

OpCB3 CB3 Openings operation

CICB3 CB3 Closures operation

OprCB3 CB3 Overall operation (Close + Open)

DiaCB4 CB4 Input position discrepancy

AnCB4 CB4 Operation failure

OpCB4 CB4 Openings operation

CICB4 CB4 Closures operation

OprCB4 CB4 Overall operation (Close + Open)

DiaCB5 CB5 Input position discrepancy

AnCB5 CB5 Operation failure

OpCB5 CB5 Openings operation

CICB5 CBS5 Closures operation

OprCB5 CB5 Overall operation (Close + Open)

Erase See § Commands

(By the interface program “MSCom2” it is possible to individually reset the counters and set an initial

starting number)
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EVENTS

Function which caused any of the following events: - Status change of digital Inputs/Outputs. - Start of protection functions — Trip of protection
function — Function reset — system information.

The last 500 events are always available on local — remote MMI interface ( display or remote communication).
The memory buffer is refreshed at each new relay event (FIFO logic).
Each event is also stored on internal / external disk without limits (except the disk capacity)

Erase — See § Commands
Events
Functions Events Events Description MScom?2 Status
Displayed

T> Tal Tal (Alarm — Thermal Image T>) Rise

> 7> (Trip — Thermal Image T>) Rise Fall
11> 1I> 11> (Start - Fist overcurrent element F50-51) Rise

tiIr> 11> (Trip - Fist overcurrent element F50-51) Rise Fall
21> 21> 21> (Start — Second overcurrent element F50-51) Rise

21> 21> (Trip — Second overcurrent element F50-51) Rise Fall
31> 31> 3I> (Start — Third overcurrent element F50-51) Rise

31> 3I> (Trip - Third overcurrent element F50-51) Rise Fall
41> 41> 41> (Start - Fourth overcurrent element F50-51) Rise

t41> 41> (Trip - Fourth overcurrent element F50-51) Rise Fall
Iis Iis Iis (Trip — Instantaneous overcurrent)
1dI 1dI 1dI (Start - First Current Step Element) Rise Fall

t1dI 1dI (Trip - First Current Step Element) Rise Fall
2dI 2dI 2dl (Start - Second Current Step Element) Rise Fall

t2dI 2dI (Trip - Second Current. Step Element) Rise Fall
1di/dt 1di/dt 1dj/dt (Start - First Current Rate of Rise Element) Rise Fall

tidi/dt 1djydt Trip - (First Current Rate of Rise Element) Rise Fall
2di/dt 2di/dt 2djj/dt (Start - Second Current Rate of Rise Element) Rise Fall

t2di/dt 2dj/dt (Trip - Second Current Rate of Rise Element) Rise Fall
Rapp Rapp Rapp (Trip - Impedance monitoring-dj/dt dependence) Rise Fall
Iapp Iapp Iapp (Trip - Current monitoring-dj/dt dependence) Rise Fall
1Ig 1Ig 11g (Start - First Frame Fault Element) Rise Fall

tilg tilg (Trip - First Frame Fault Element) Rise Fall
2Ig 2Ig 2Ig (Start - Second Frame Fault Element) Rise Fall

t2Ig 2Ig (Trip - Second Frame Fault Element) Rise Fall
RCL RCLcmd RCL (Autoreclosure shot) Rise

ARP ARP (Autoreclosure in Progress) Rise

ARF ARF (Autoreclosure Failed) Rise

ARL ARL (Autoreclosure Lockout) Rise
LT LTemd LT (Line Test Command) Rise
1U> 1U> 1U> (Start - First Overvoltage Element F59) Rise

tiu> 1U> (Trip - First Overvoltage Element F59) Rise
2U> 2U> 2U> (Start - Second Overvoltage Element F59) Rise

t2u> 2U> (Trip - Second Overvoltage Element F59) Rise
1U< 1U< 1U< (Start - First Undervoltage Element F59) Rise

tiu< tiU< (Trjp - First Undervoltage Element F59) Rise
2U< 2U< 2U< (Start - Second Undervoltage Element F59) Rise

t2u< t2U< (Trp - Second Undervoltage Element F59) Rise
Wi tWi> Circuit breaker maintenance level Rise

Ni Maximum number of arc chute operation at nominal values

alNi Alarm maintenance level of arc chute operation

Ne Maximum number of arc contact operation at nominal values

alNe Alarm maintenance level of arc contact operation

Nm Maximum number of mechanical operation

alNm Alarm maintenance level of mechanical operation
TCS TCS TCS (Start - trip coil supervision) Rise

tTCS tTCS (trip coil supervision) Rise Fall
IRF IRF IRF (Start - Internal Relay Failure) Rise

tIRF tIRF (Trip - Internal Relay Failure) Rise
RT Start RT RT (Start - First element Remote Trip) Rise

Trip RT tRT (Trip - First element Remote Trip) Rise

RTX Start RTX RTX (Second element Remote Trip) Rise
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Trip RTX tRTX (Trip - Second element Remote Trip) Rise
BF BF BF (Breaker Failure) Rise Fall
SelfTrip SelfTrip Spontaneous trip
t-SelfTr. Self-Trip time delay
L/R CB Hdl cmdOpC/B Circuit Breaker (CB) intentional open Rise
cmdCIC/B Circuit Breaker (CB) intentional close Rise
LocRemInc Local Remote inconsistent Rise
LT LTPb Output to operate an external flashing lamp signalling line test in progress Rise
LTP Line Test in progress Rise
LTF Line Test Failed Rise
LTOK Line Test OK Rise
LTB Line Test Blocked Rise
LT cmd Line Test command Rise
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SYSTEMS (SYSTEM PARAMETERS)

Setting of system parameters.

System Parameters

System Rated Current In 4000 A (1 +9999) step 1 A
System Rated Voltage Un 1000 Vv (100 +-10000) step 10 Vv
System Rated Ground Current Ign 1000 A (1+9999) step 1 A
System Rated Ground Voltage Ugn 1000 Vv (100+10000) step 10 Vv
Line Test resistance Rtest 1 ohm (1+500) step 1 ohm
Configuration Espansions
UX-10-4 Input modules Number 2 (0-2)
14DI Input modules Number 0 (0-2)
14DO Input modules Number 0 (0-2)
General Comunication parameters
Node Address 1 (1+250) step 1
Password 1111 (1111+9999) step 1
SetUp Group 1 (1/2/3/4)
Date
Ethernet Comunication parameters
IP Address Mode 0.0.0.0 Static IP / Dynamic IP / DHCP
IPv4 address 0.0.0.0 STD Ethernet
IPv4 Subnet Mask Address 0.0.0.0 STD Ethernet
IPv4 Gateway Address 0.0.0.0 STD Ethernet
IPv4 NTP serverl Address 0.0.0.0 =
IPv4 NTP server2 Address 0.0.0.0 =
IPv4 NTP server3 Address 0.0.0.0 -

Host Name

XXXXXX

Information parameters

Protection Description
IPU version

IAU version

Serial Number
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Input channel characteristics
DSPiChFact 10 (2+10) step 1
currR 0+20 mA (0+20 / 4+20 / 12+20)
currC single (single / dual)
ADSEL Analog (Analog / Digital)
pwmCard 1 0/1)
fibIP Direct (Direct / Invert)
fibvP Direct (Direct / Invert)
stI>ifBlk Signal Disable (Enable / Disable)
Description of variables
DSPiChFact Ratio from first current analog channel and second analog channel (external transducer properties).
currR Input characteristic of first and second current analog channel (external transducer properties).
currC Single or dual channel external analog transducer ( if single the second channel is not activated).
AdSel Analog or digital source for Current (I) and voltage (Vm), digital source is provided directly on fiber optic inputs
from MHIT Microelettr4ica transducers;
The others channels (Vv, Ig, Ug ) continue to work in analog mode.
fibIP Digital current (I) measure direct or inverted (polarity).
fibvP Digital voltage (Vm) measure direct or inverted (polarity).
stI>ifBlk If enable Overcurrent instantaneous element are permanently locked when programmed block input is activated;

If disable Overcurrent instantaneous element are delayed for [tBF] seconds when programmed block input is
activated;
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SETTINGS

Four complete banks of settings of the programmable variables are available in the “SETTING’ menu.
Both “Characteristic-1” and "-2; -3; -4” include the hereunder listed variables.

HMI Visualization parameters

USB USB properties.

IP Protocols Internet protocol properties.

IEC850 Protocol IEC61850 protocol settings.

Modbus TCP Protocol Modbus on TCP protocol properties.

NTP Time date synchronization settings

Time Zone/DayLight Time zone settings.

File system and Disk File system an disk management.

management

™ Thermal Image

11> First overcurrent Element

21> Second overcurrent Element

31> Third overcurrent Element

41> Fourth overcurrent Element

Iis Instantaneous overcurrent

1dI First current step element

2dI Second current step element

1di/dt First current rate of rise element

2di/dt Second current rate of rise element

Rapp Impedance monitoring - di/dt dependence

Iapp Current monitoring with di/dt dependence

1Ig First Frame Fault element

2Ig Second Frame Fault element

RCL Automatic Reclosure

1U> First Overvoltage Element

2U> Second Overvoltage Element

1U< First Undervoltage Element

2U< Second Undervoltage Element

UL< Line voltage presence

Wi Amount of Energy to reach the C/B maintenance level

TCS Setting variables for Trip Circuit Supervision

IRF Internal Relay Fault

RT First Remote Trip

RTX Second Remote Trip

BrkFail Setting variables for Breaker Failure detection

Dia-1 Diagnostic analog input currents

Wh Energy counter Pulse

SelfTrip Spontaneous trip

Oscillo Setting variables for Oscillographic recording

L/R CB Cmds C/B command Local / Remote setting

CB-L Locks C/B reclosure

LT Line Test

ExtResCfg Configuration for external reset input

Dia C/B Diagnostic C/B, switches position and statistic

Auxiliary C/B Auxiliary C/B remote commands

Password

The password is requested any time the user wishes to modify any password protected parameter

(example “1I>" menu “Setting”).

The factory default password is “1111".

The password is only modifiable with "MSCom2” software (see Manual *"MSCom2").
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Menu: Comm. (Serial Communication protocols options)
| Options — BRRem 19200 [9600 / 19200 / 38400]
| > PRRem Modbus [Modbus / IEC103]
Description of variables
BRRem RS485 remote (Rear terminal block) serial communication speed
PRRem Remote communication protocol:

Modbus = Modbus RTU
IEC103 = IEC 103

USB port (mini-USB port on main unit)

A Mini-USB socket is available on Relay’s main unit for composite connection.

CDC service serial interface connection:
Program available from Microelettrica Scientifica S.p.A. (MSCom2 for Windows XP/Vista/7) — it is possible connect a Personal Computer to
download all available information’s, operate any control and program the relay; the protocol used is *“"MODBUS RTU".

MSD service interface connection:
Direct access on internal and external disk of the unit to manage files and records.

This port is also used for FW upgrade of the main unit.

Cable for connection from Relay to Personal Computer

The connection cable is a standard
USB-A /mini USB-B
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Rear serial communication port (RS485)

On the Relay’s back terminal board, a RS485 ports is available for communication with SCADA system with Protocol Modbus RTU or IEC60870-
5-103.

The communication interface allows programming all settings, operating all commands and downloading all information and records.

The physical connection can be via a normal pair of wires (RS485) or, on request, via fiber optic.

Rear communication port (Ethernet)

Three Ethernet connection is available for communication on the Relay’s back.
The Ethernet connector is a standard RJ45 and can be connected to a PC with a Ethernet “Cross” cable, or it can be connected to a switch with
a Ethernet “Patch” cable.

These ports have simultaneous multi-protocol functionality ( each communication protocol is always available on each port ).
- Modbus On TCP
- IEC61850
- Internet protocol IPV4
- UDP (Network device discover Service server).
- TELNET (Remote protection Monitor server).
- FTP Protocol (File transfer server).
- NTP protocol (Network time protocol client).
- HTTP protocol (web server).

Wiring the Ethernet Communication

Futs e The back Ethernet connector is a standard RJ45 connector and can be wired with
87654321 12345678 12345878 a normal Ethernet UTP cable in class 5 minimum.
@ L The relay can be connected directly to a PC with a Ethernet “Cross” cable, or it
E - can be connected to a switch with a Ethernet “Patch” cable.

RJ-45
Female

Color Standard

EIATIA T568A Ethernet Patch Cable
RJ45 Pin# Pin# RJ45
TH+ Gr ite Tracer | 1 { 1] GreenAvhite Tracer } PR3
% I Green |2 | { 2 |Green .
R¥+[Z 4] [Or: ite Tracer [ 3 3[On ite Tracer | [ZZ74]- PR 2
Blue [4 { 4 [Blue -] PR
Blue/hite Tracer | 5 5 | BI ite Tracer
Rx- Orange |6 6 | Orange PR 2
Bri ite Tracer [ 7 | 7 | Brown/White Tracer ] PR A
[ ] Brown | 8 8 | Brown [

Colar Standard Ethernet Crossover Cable

EIAITIA TS6BA
RJ5 Pin# Pin# RJ45
Greenivhite Tracer | 1 1 [Orangewhite Tracer | [Z204]
[ ] Green |2} { 2 |Orange [ |
[ZZ2] |Orangeivhite Tracer |3 } | 3 | Greennhite Tracer
] Blue |4 | | 4 | Brown\White Tracer
Blue/Mvhite Tracer | 5 | { 5 |Brown [
[ Orange [ 6 } { 6 | Green I
BrownMhite Tracer | 7 | { 7 [Blue [
[ Brown | 8 EED ite Tracer

A iz eatlier



OPERATION MANUAL

S D.C. SUBSTATION PROTECTIVE FDE N°:
MICROENER RELAY TYPE 19AA0371200
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 36 / 107

Menu: HMI (Human Machine Interface)

Leds (Number)

In this configuration, you can select the number of led ( 10 led STD on remote MMI ).

| Leds

-

10 |

Leds

Configuration Leds number

WirCB scheme — Scheme configuration

[10/17/24/31/38/45/52/59]

In this configuration, you can select the scheme that appears on the Home page (Remote Unit).

Wir - Scheme 1 [Scheme 1/ Scheme 2 / Scheme 3 /
Scheme 4 / Scheme 5]
Wir Circuit Breaker wiring selector
Scheme types
SCHEME 1 SCHEME 2 SCHEME 3
g ' N
A 4 w Y Y
\ | \
5% C/B1 \ /B2 ’\ c/B1 \ C/B1 \ c/B2
C/B3 ‘
f— ﬁ){é_g!_
v v v v y
A N A
SCHEME 4 SCHEME 5
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Example — Configuration with MScom2 software

Open “MSCom?2"” program and connect to the relay.

Select "CHANGE WINDOWS" from “Menu” button

=

Open new window

Select "FUNCTION SETTING” e_l System settings

MEESTT

%I,Eunr.tinm_ settinn 2

Select “HMI” function + » Communic I,’Iliommunlcation options) ()
. HMI Custonise ()
+ r T> (Thermal Image F49) (Off)

Select "CIRCUIT BREAKER WIRING SELECTOR”

And select scheme

Mame : WiCE [Crcuit Brezker wanng selector)
Actusl value

schems 1

Configuration — Close Braker

In this configuration, you can select the Main (C/B) in the sheme selected

| C/B - C/B1 Main C/B Load Break / Disconnector / Earthing switch
— C/B2 Disconnector High speed Earthing switch /
— C/B3 Disconnector Main G/B (Circuit breaker) / Absent
— C/B4 Absent
— C/B5 Absent
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usB
| usB USB-Device CDC/MSD (Composite)
| USB-Host Stick disk 4GB (or less)
IP Protocols
| 1P - _IPV4 Mode/address
— UPD Srv port: XXxx
— _TELNET Protocol Srv port: XXxx
— _FTP Ptotocol Srv port: XXxx
—  NTP Protocol Max server x
—  HTTP Protocol Port: xx
IPV4 Internet Protocol
UPD Network Device Discover Service Server
TELNET Protocol Remote Protection Monitor Server
FTP Ptotocol File Transfer Server
NTP Protocol Network Time Protocol Client
HTTP Protocol Web Server
IEC61850 Protocol
| IEC61850 — IEC61850 Protocol Disable
| > IEC61850 Warnings + Error
IEC61850 Type:
Protocol Disable (acquired at start-up)
Protocol Enable (acquired at start-up)
IEC61850 Log Level (info class stored on internal HD):
Only info
Only warnings
Only errors
Warnings + errors
Info + Warnings + errors
Disable
Modbus TCP Protocol
| Modbus-TCP — _ Modbus-TCP (Server) Srv port: xxx ; max connection: x |
NTP (Time/Date synchronization parameters)
| NTP — Enab Enable [Enable/Disable]
| > tSNTP 60 min  [1 +3600] step 1 min
Enab Enable date and time synchronization
tSNTP Periodic synchronization time
Time Zone/DayLight (Options)
[ nTP - GMT GMT+1.00h
—  SumT Europe
—  toffs 0 min [0 + 600] step 1 min
GMT Time Zone
SumT Isummer Time
toffs Synchronizing time offset, added if summer time is disable
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File system and disks management
| File System —  updIAU External disk
— Log Protection log file on internal disk
— OniDF Write Disable
— OneDF Write Disable
— FTPvo Internal disk
updIAU :  IAU (Intelligent acquisition unit) FW update source:

Disabled : No IAU FW update procedure activated on PWR ON.
External disk (USB stick): FW update enabled from USB stick
Internal disk: ): FW update enabled from USB stick

Log :  Enable log files:
Protection log file disabled
Protection log file on internal disk
Protection log file on external disk

OniDF :  Write policy on internal full disk condition:
Wirite disable
Delate older folder and write
OneDF : Write policy on external full disk condition:
Write disable
FTPvo . FTP exported volume:
Internal disk
External disk (USB stick)
Both disks
Function: T> (Thermal Image F49)
| Status — _Enab. Disable | [Disable / Enable]
| Levels - Tal 50 %Tn [10 + 100] step 1 %Tn
— Tres 50 %Tb [10 - 100] step 1 %Tb
- Is 1 In [0.5 +1.5] step 0.01 In
— Kt 300 min [1+600] step 0.01 min

Description of variables

Status :  Function enabling (Disable / Enable)

Tal :  Temperature prealarm level

Tres :  Temperature reset (drop-off temperature)
Is :  Continuous admissible current

Kt : Warming-up Time Constant of the load



OPERATION MANUAL FDE N°
B D.C. SUBSTATION PROTECTIVE :
MICR{)ENER RELAY TYPE 19AA0371200
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 40 / 107

Trip and Alarm

The algorithm compares the amount of heat accumulated “T” (= i%et) to the steady state amount of heat “Ts” corresponding to continuous
operation at the continuously admissible current “Is”.

When the ratio “T/Ts" reaches the level set for Thermal Alarm “Tal” of the max allowed heating, the relay trips accordingly, and remain in trip
condition until the temperature “T” is over the reset temperature “Tres".

Trip time of the Thermal Image Element

The trip time of the Thermal Image Element is a function of the current “I” flowing into the load and depends on its warming-up Time Constant
“Kt”, on the previous thermal status “Ip” and on the maximum admissible continuous current “Is” according to the equation:

t
Kt
I
In
Is
Ip
/n

When the heating

Time to relay tripping 2 2
Load thermal time constant I Ip
Actual load current r - r
Load rated current t=K¢- n n
Continuous admissible current n

2 2
Steady state current before the overload L — LS
Natural Logarithm In In

exceeds the set alarm level “Tal” or the max. allowed level ("I” > “Is” for the time “t”) the output relays programmed for
these function will be operated. Reset will take place when the heating will drop below 95% of the trip level.
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Thermal Image Curves (TU1024 Rev.1)
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Function: 1I> (First Overcurrent Element F50/51)

| Status — Enab. Disable | [Disable / Enable]
| options > f(t) Type - D [D/A/B/C]
— tBI Disable [Disable / 2tBO]
- f(@) Fw [Disable / Fw / Rev]
— RCL No [No / Yes]
| Levels > Is 1 | In (0.1:4) step 0.01 In
| Timers > ts 100 s (0.01+100) step 0.01 s
| > tBO 0.75 s (0.05+0.75) step 0.01 s
Description of variables
Status Function enabling (Disable / Enable)
f(t) Operation characteristic (Time/Current curve):
(D) = Independent definite time
(A) = IEC Inverse Curve type A
(B) = IEC Very Inverse Curve type B
©) = IEC Extremely Inverse Curve type C
tBI Blocking input reset time:
Disable = Permanent block
2tBO = Set 2xtBO.
f(a) Operation mode:
Disable = Non Directional
Fw = Directional Forward
Rev = Directional Reverse
RCL If "RCL = Yes”, after tripping of the element “1I>" and Opening of the Circuit Breaker, the relay starts
an automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.
Is Minimum operation level
ts Trip time delay
tBO Time to reset of the Blocking Output after expiring of the Trip time delay. “tBO” is also the trip time

delay of the Breaker Failure function.
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Algorithm of the time current curves
The Time Current Curves are generally calculated with the following equation
A
(1) t(l) I—a+B -K .TS '+Tr where
— | -1
Is
t(I) = Actual trip time delay when the input current equals “1”
Is = Set minimum pick-up level
-1
K = A
Toa B
10° -1
Ts = Settimedelay: t(I) =Ts when l =10
I
tr = Operation time of the output relay on pick- s up.
The parameters A, B and a have different values for the different Time Current Curves.
Curve Name Curve Identifier A B a
IEC A Inverse A 0.14 0 0.02
IEC B Very Inverse B 13.5 0 1
IEC C Extremely Inverse C 80 0 2

For the IEC curves, being B = 0, the Time/Current equation (1), becomes:

1) ()= £10:_-31E + tr = IK—: + tr
o)1 )

Where Kt = (10°-1)Ts is the time multiplier
When “f(t) = D" is programmed, the trip time delay is Definite and independent from the current:
excess "t = ts".

The maximum measuring current is "40xIn” for phase elements and "10x0n” for the neutral elements.

Trip takes place when the current measured exceeds (no matter how much) the set level “Is” for the set time “ts".
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IEC Curves
t
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Blocking Logic (BO-BI)

For each Protection Function it is possible to activate a Blocking Logic allowing for inhibiting their operation by external signals supplied to the
Digital Input.

Output Blocking signal “BO”

All the protection functions that can be programmed to operate in the blocking logic mode, element, have an instantaneous element (beside the
time delayed) which is operated as soon as the controlled quantity exceeds the set trip level (I > [Is] for current, etc..) and is instantaneously
reset when the input quantity drops below the reset level (normally 0.95Is).

The instantaneous element can control one of the user programmable output relays that, by its contacts, makes the signal available for blocking
an external element (BO = Blocking Output).

In case, “tBO"” sec after the set trip time “ts” has expired, the Protection function is still in operation (current above trip level), the Blocking
Output relay (instantaneous element) is anyhow reset to eventually remove the Blocking signal from a back-up protection.

Blocking Input “BI"”

For all the functions controllable by the Blocking Logic, it is possible to inhibit the time delayed tripping by an external signal that activates a
Digital Input programmed for this functionality.

The programmed Digital Input gets activated by an external cold contact closing across its terminals.

With the variable “tBI"” set to “"OFF” (tBI=0FF), the tripping of the delayed function is blocked as long as the Blocking Input signal is present at
the terminals of the Digital Input.

With the variable “tBI" set to “2xtBI” (tBI=2xtBI), 2xtBI seconds after the set trip time delay of the function has expired the blocking input is
anyhow ignored and the function enabled to trip.

Automatic doubling of Overcurrent thresholds on current inrush

For some of the phase Overcurrent functions it is possible to have the set trip level [Is] automatically doubled when strong inrush current is
detected.

If at circuit Breaker switch-on (i.e. when the input current rises from zero to a minimum measurable value) the current increases from 0 to 1.5
times the rated value [In] in less than 60ms, the set minimum pick-up level [Is] is dynamically doubled ([Is]—[2Is]) and keeps this value until
the input current drops below 1.25xIn or the set time [t2xI] has elapsed.

This functionality is very useful to avoid spurious tripping of the instantaneous, or short-time delayed Overcurrent elements, that could be
experienced at switch-on when energizing the feeder.
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Function: 2I> (Second Overcurrent Element F50/51)

| Status — Enab. Disable | [Disable / Enable]
| options > f(t) Type - D [D/A/B/C]
— tBI Disable [Disable / 2tBO]
- f(@) Disable [Disable / Fw / Rev]
— RCL No [No / Yes]
| Levels > Is 1 | In (0.1:4) step 0.01 In
| Timers > ts 100 s (0.01+100) step 0.01 s
| > tBO 0.75 s (0.05+0.75) step 0.01
Description of variables
Status Function enabling (Disable / Enable)
f(t) Operation characteristic (Time/Current curve):
(D) = Independent definite time
(A) = IEC Inverse Curve type A
(B) = IEC Very Inverse Curve type B
©) = IEC Extremely Inverse Curve type C
tBI Blocking input reset time
Disable = Permanent block
2tBO = Set 2xtBO.
f(a) Operation mode:
Disable = Non Directional
Fw = Directional Forward
Rev = Directional Reverse
RCL If "RCL = Yes”, after tripping of the element “2I>" and Opening of the Circuit Breaker, the relay starts
an automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.
Is Minimum operation level
ts Trip time delay
tBO Time to reset of the Blocking Output after expiring of the Trip time delay. “tBO” is also the trip time

delay of the Breaker Failure function.
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Function: 3I> (Third Overcurrent Element F50/51)

| Status — Enab. Disable | [Disable / Enable]
| options — tBI Disable [Disable / 2tBO]
- f(@) Disable [Disable / Fw / Rev]
— CoF Disable [Disable / Enable]
— RCL No [No / Yes]
| Levels > Is 1 | In (0.1+10) step 0.01 In
| Timers > ts 100 s (0.01+100) step 0.01 s
— tCoF 0.05 s (0.02+0.2) step 0.01 s
- tBO 0.75 s (0.05+0.75) step 0.01 S
Description of variables
Status Function enabling (Disable / Enable)
tBI Blocking input reset time
Disable = Permanent block
2tBO = Set 2xtBO.
f(a) Operation mode:
Disable = Non Directional
Fw = Directional Forward
Rev = Directional Reverse
CoF If "CoF = Enable”, any time the circuit breakers status changes from open to close the “3I>" element is
enabled to trip instantaneously if the current exceeds the set value “Is” within the time “tCoF”. (Close
On Fault Function)
RCL If “RCL = Yes”, after tripping of the element “31>" and Opening of the Circuit Breaker, the relay starts
an automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.
Is Minimum operation level.
ts Trip time delay
tCoF Maximum duration of the Close on Fault function.
tBO Time to reset of the Blocking Output after expiring of the Trip time delay. “tBO” is also the trip time

delay of the Breaker Failure function.
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Function: 4I> (Fourth Overcurrent Element F50/51)

| Status — Enab. Disable | [Disable / Enable]
| Options — tBI Disable [Disable / 2tBO]
- f(@) Disable [Disable / Fw / Rev]
— CoF Disable [Disable / Enable]
— RCL No [No / Yes]
| Levels > Is 10 | In (0.1+10) step 0.01 In
| Timers > ts 100 s (0.01+100) step 0.01 s
— tCoF 0.05 s (0.02+0.2) step 0.01 s
- tBO 0.75 s (0.02+0.2) step 0.01 S
Description of variables
Disable Function enabling (Disable / Enable)
tBI Blocking input reset time
Disable = Permanent block
2tBO = Set 2xtBO.
f(a) Operation mode:
Disable = Non Directional
Fw = Directional Forward
Rev = Directional Reverse
CoF If “CoF = Enable”, any time the circuit breakers status changes from open to close the “3I>" element is
enabled to trip instantaneously if the current exceeds the set value “Is” within the time “tCoF”. (Close
On Fault Function)
RCL If “RCL = Yes"”, after tripping of the element “41>" and Opening of the Circuit Breaker, the relay starts
an automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.
Is Minimum operation level.
ts Trip time delay
tCoF Maximum duration of the Close on Fault function.
tBO Time to reset of the Blocking Output after expiring of the Trip time delay. “tBO” is also the trip time

delay of the Breaker Failure function.
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Function: Zis (Instantaneous Current Element)
| Status — Enab. Disable | [Disable / Enable]
| options - RCL No | [No / Yes]
| Levels > Is 1 | In (1+10) step 0.1 In

Description of variables

Disable :  Function enabling (Disable / Enable)

RCL : IfF"RCL = Yes”, after tripping of the element “Iis” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.
If "RCL = No"” no test and no reclosure is started.

f(a) :  Operation mode:
Disable = Non Directional
Fw = Directional Forward
Rev = Directional Reverse
Is :  Minimum operation level.
Function: 1delta-I (First Current Step Element)
| Status — Enab. Disable | [Disable / Enable]
| options - RCL No | [No / Yes]
| Levels - DI 1000 A (100-9990) step 10 A
| > di 200 A/ms  (4+400) step 1 A/ms
| Timers — DI 100 ms (0+500) step 1 ms
| > tdi 20 ms (0+100) step 1 ms
Description of variables
Status . Function enabling (Disable / Enable)
RCL : If"RCL = Yes”, after tripping of the element “1dI” and Opening of the Circuit Breaker, the relay starts an

automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.

DI : Current step trip level
di : Minimum di/dt level to start “AI” evaluation and detection reset level
tDI :  Trip time delay

tdi :  Detection reset time delay




OPERATION MANUAL

S D.C. SUBSTATION PROTECTIVE FDE N°:
MICROENER RELAY TYPE 19AA0371200
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 50 / 107

Operation of the Current step monitoring element

The timely detection of a current step allow to clear a near short circuit long before the current can reach the prospective peak value.

Protection Function Operation

see Fig. 1):

Any time a current rate of rise exceeding the set
value [di] is detected the value of the current “i;p”
is recorded as reference basic value to evaluate
the current step “Al =i - iy,” and the timer “tDI”
is started. “Al” is
evaluated every 1ms.

If during [tDI] the rate of rise “di/dt” never goes
below the set level [di] for a time longer than
[tdi], when [tDI] expires, the difference

Al=i—i, is measured and if “AI>[DI]" the
protection function trips.

If during [tDI] the rate of rise “di/dt” goes below

the set level [di] for a time longer than [tdi], a new

value of the current iy is recorded and, when

[tDI] expires. If the difference Al =i—i,, measured

is greater than [DI], the protection function

trips.

A

I

A Tipeing

In terms of equation the protection function operation is as follow:

Ifdiz[di]:{

Value of Current i, isrecorded
dt Timer tDI is Started

%z[di]duringtdi:Tripif A =i-i,, > [Dl]after tDI

&>

}3 If During tDI=

4 <

di <[di]during tdi = New Value of Current i,, isrecorded=> Tripif A =i-i,, >[Dl]after tDI

If, at the end of [tDI] no trip occurs “Al “evaluation is stopped and will restart when the set “di/dt” level is exceeded.

Function: 2del/ta-I (Second Current Step Element)

| status — _Enab. Disable | [Disable / Enable]
| Options — RCL No | [No / Yes]
| Levels - DI 1000 A (100-9990) step 10 A
| > di 200 A/ms  (4+400) step 1 A/ms
| Timers — tDI 100 ms (0+500) step 1 ms
| 5> tdi 20 ms (0+100) step 1 ms
Description of variables
Disable . Function enabling (Disable / Enable)
RCL ;. If"RCL = Yes”, after tripping of the element “2dI” and Opening of the Circuit Breaker, the relay starts an

automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.

DI . Current step trip level
di : Minimum di/dt level to start “Al” evaluation and detection reset level
tDI :  Trip time delay

tdi . Detection reset time delay
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Function: 1di/dt (First Current Rate of Rise Element)

| Status — Enab. Disable | [Disable / Enable]
| options — RCL No | [No / Yes]
| Levels > G 20 |A/ms  (4+400) step 1 A/ms
| Timers > t6 20 ms (2+500) step 1 ms
| > tRes 0 ms (0+500) step 1 ms
Description parameters
Disable Function enabling (Disable / Enable)
RCL If "RCL = Yes”, after tripping of the element “1di/dt” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.
If "RCL = No"” no test and no reclosure is started.
G di/dt trip level
tG Trip time delay
tRes Reset time delay

Operation of the current rate of rise monitoring element

This function is used to detect remote faults
Current is sampled at 5kHz, is measured as the average of 15 samples are stored in a buffer from which every 1ms the relay computes the

average rate of rise in the set time delay:

di eyl
dt tG

if % > [G] the relay trip
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Function: 2di/dt (Second Current Rate of Rise Element)
| Status — Disable lLJL_.* ‘ [LLJL_.* Disable / l‘_‘nﬂ_J Enable]
| options - RCL No | [No / Yes]
| Levels > G 20 |A/ms  (4+400) step 1 A/ms
| Timers > tG 20 ms (2+500) step 1 ms
| > tRes 0 ms (0+500) step 1 ms

Description parameters

Status :  Function enabling (No = Disable / Yes = Enable)

RCL . If“RCL = Yes”, after tripping of the element “1di/dt” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.
If "RCL = No"” no test and no reclosure is started.

G : di/dt trip level
tG . Trip time delay
tRes . Reset time delay

Operation of the current rate of rise monitoring element

This function is used to detect remote faults
Current is sampled at 5kHz, is measured as the average of 15 samples and stored in a buffer from which every 1ms the relay computes

the average rate of rise in the set time delay:

di ey

dt tG

if % > [G] the relay trip
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Function: Rapp (Impedance monitoring - di/dt dependence)
| Status — Enab. Disable | [Disable / Enable]
| options — RCL No | [No / Yes]
| Levels — Va 400 v (0-800) step 1 Vv
- Ri 0.1 Q (0+0.25) step 0.001 Q
> Rt 1 Q (0.001+2.5) step 0.001 ©
- Li 0.005 H (0.001+0.01) step 0.001 H
S Lt 0.01 H (0.002:0.05) step 0.001 H
~ R¥ 50 Q (0+100) step 0.01 o)
— g 50 A/ms  (10+500) step 1 A/ms
| Timers > tr 50 | ms (0-100) step 1 ms
Description of variables
Status :  Function enabling (Disable / Enable)
RCL ;. IIf"RCL = Yes”, after tripping of the element “Rapp” and Opening of the Circuit Breaker, the relay starts an

automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.

Va . Arc voltage.

Ri :  Internal Resistance = Resistance of the circuit upstream the Circuit Breaker.
Rt :  Total resistance of the circuit including the Contact Line.

Li : Internal Inductance = Inductance of the circuit upstream the Circuit Breaker.
Lt :  Total Inductance of the circuit including the Contact Line.

R* . Resistance trip level if di/dt > g.

g :  Limit value of di/dt.

tr : Trip time delay.

Operation the Impedance monitoring e

lement

The protection element shall trip if the impedance “Rapp” calculated as the ratio of
the line voltage to the line current drops below the calculated value with the
current rate of rise exceeding the level as reported on the trip characteristics. Trip

takes place if the situation lasts longer than the set time delay “tr”. R*
Rapp = V——R'(V_Va)+ HRi—Li gl: vV-Vva —E-g
Rt Rt Rt Rt

Reset takes place when “Rapp” is 10% higher than the trip value.

Rapp 4

A

v
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Function: Iapp (Current monitoring with di/dt dependence)
| Status — Enab. Disable | [Disable / Enable]
| options — RCL No | [No / Yes]
[ Levels - IA 1500 A (500+5000) step 10 A
- I* 500 A (400+-1500) step 10 A
- g 50 A/ms (30+500) step 1 A/ms
— Res 90 % (80+100) step 1 %]Iapp
| Timers > tr 0.1 |s (0+5) step 0.01 s
Description of variables
Disable Function enabling (Disable / Enable)
RCL If "RCL = Yes”, after tripping of the element “Iapp” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.
If "RCL = No” no test and no reclosure is started.
IA Current trip level when di/dt = 0
I* Current trip level when di/dt > [g]
g Limit value of di/dt
Res Drop-out percentage (operation reset)
tr Trip time delay.

Operation of the “Iapp” element

The protection shall trip if current measured exceeds the value la A
[Tapp] calculated as hereunder showed for longher than the set PP
time “tr” reset takes place as soon as the current drops below A

flapp]- 352
100
|app = ] IA-1" .ﬂ_
dt

|
lapp =1* if —
pp I dt>g

h

WIN

Trip [

. di
Al if 0<% <
[A] i 0= <g

I*

g dildt
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Function: 1Ig (First Frame Fault Element)
| Status — Enab. Disable | [Disable / Enable]
| options > f(t) Type - D [D/A/B/C]
- V(®) Type -D [D/EN]
— RCL No [No / Yes]
[ Levels > Is 1 Ign (0.00+2) step 0.01 Ign
| > Us 0.2 Ugn (0.00+1) step 0.01 Ugn
| Timers > ts 20 |s (0.02+100) step 0.01 s

Description of variables

Status

f(t)

V(t)

RCL

Is
Us
ts

Function enabling (Disable / Enable)
Operation characteristic (Time/Current curve):

(D) = Independent definite time

A) = IEC Inverse Curve type A

(B) = IEC Very Inverse Curve type B

©) = IEC Extremely Inverse Curve type C
Operation characteristic (Time/Current curve):

D) =  Independent definite time
(EN50122-1) =  Inverse Curve

If "RCL = Yes”, after tripping of the element “11g” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.

If "RCL = No"” no test and no reclosure is started.

Minimum operation level of frame to earth current.

Minimum operation level of frame to earth voltage.

Trip time delay

Operation

Trip takes places if, for larger than the set time delay [ts], both the ground fault current “Ig” and the Voltage to ground “Ug” exceed the set

values [Is] and [Us].

If *Is = 0” the relay shall consider “Ug"” only, viceversa if “Ug = 0” the relay shall consider “1g” only.

Setting Tripping condition
Is Us
#0 #0 Ig>[Is] & Ug>[Us]
#0 =0 Ig>[Is]
=0 #0 Ug>[Us]
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Function: 2Ig (Second Frame Fault Element)
| Status — Enab. Disable | [Disable / Enable]
| options > f(t) Type - D [D/A/B/C]
- V(®) Type -D [D/EN]
— RCL No [No / Yes]
[ Levels > Is 1 Ign (0.00+2) step 0.01 Ign
| > Us 0.2 Ugn (0.00+1) step 0.01 Ugn
| Timers > ts 20 |s (0.02+100) step 0.01 s
Description of variables
Status Function enabling (Disable / Enable)
f(t) Operation characteristic (Time/Current curve):
D) = Independent definite time
A) = IEC Inverse Curve type A
(B) = IEC Very Inverse Curve type B
1) = IEC Extremely Inverse Curve type C
V(t) Operation characteristic (Time/Current curve):
(D) =  Independent definite time
(EN50122-1) =  Inverse Curve
RCL If "RCL = Yes”, after tripping of the element “2Ig” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.
If "RCL = No"” no test and no reclosure is started.
Is Minimum operation level of frame to earth current.
Us Minimum operation level of frame to earth voltage.
ts Trip time delay

Operation

Trip take place if, for larger than the set time delay [ts], both the ground fault current “Ig” and the Voltage to ground “Ug” exceed the set

values [Is] and [Us].
If “Is = 0” the relay shall consider “Ug”

only viceversa if “"Ug = 0” the relay shall consider “Ig” only.

Setting Tripping condition
Is Us
#0 #0 Ig>[Is] & Ug>[Us]
#0 =0 Ig>[Is]

=0 #0 Ug>[Us]
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Function: RCL (Automatic Reclosure)
| Status — Enab. Disable | [Disable / Enable]
| options — ShNum 2 [1/2/3/4]
| > Test Yes [No / Yes]
| Timers > tr 10 s (1+200) step 1 s
- t1 0.3 s (0.1+1000) step 0.1 s
- t2 1 s (0.1+1000) step 0.1 s
- t3 3 s (0.1+1000) step 0.1 s
- t4 10 s (0.1+1000) step 0.1 S
— tCHK 0.4 s (0.2+3) step 0.1 S
— tCHRT 100 s (1+600) step 1 S
Description of variables
Status :  Function enabling (Disable / Enable)
ShNum : Number of reclosure shots to Lock-out
Test . “Yes” - Before any reclosure the Line Test is started and the reclosure is operated only after a successful Line
Test is carried-out.
“"No” - Reclosure is operated without Line-Test.
tr :  Reclaim time. Any new trip during “tr” after a successful reclosure shot starts the next shot of the cycle.
Any new trip after “tr” restarts a complete cycle.
tCHK :  Time check C/B operation if any protection function trip except RT/RTX; if one or more protection elements
doesn't reset before “tCHK" expire the RCL goes into Lock status.
tCHRT :  Time check C/B operation if RT/RTX Trip; If RT/RTX doesn't reset before “tCHRT” expire the RCL goes into

Lock status.

Operation

The status of the Circuit Breaker (C/B) is indicated by one normally open contact of the C/B itself and is detected by a digital input of the
relay.

A reclose shot is started after a C/B’s opening operated by one of the relay’s protection functions programmed to control this reclose shot;
C/B’s opening operated by one element not programmed to control the reclosure shot activates the Lock-out status of the Reclosure
function.

Any time the Circuit Breaker (C/B) is closed either manually or automatically the Reclaim time “tr” is started.

After a manual closure of the C/B, operation time start or tripping of any of the relay protection elements during “tr”, makes the relay
enter into the Lock-Out status (L.O.). In the L.O. status the relay, after breaker opening, does not produce any command for automatic
reclose ; the lock-out status is shows on the display.

Reset from the L.O. status takes place when the C/B is opened and then manually reclosed or by operating the external reset command.

If none of the relay protection elements is started during “tr” after a manual closure of the C/B, the relay is ready to start the Automatic
Reclose Sequence.

If “tr” is started by an automatic reclosure, the operation time start during “tr” and the tripping of any element programmed for the
operation of the next reclosure makes the relay proceed with the reclosing cycle.

After “tr” is expired the reclosing cycle restarts from the first reclosure (1C).

Pick-up of the time start of any protection element, stops the counting down of “tr”; counting is restarted as soon as the element resets.
As soon as the C/B is opened due to tripping of one of the relay’s elements programmed to initiate the next automatic reclose shot, the
relevant reclose time delay (t1, t2, t3, t4) is started and at the end of this tx time the reclose command is issued by the relay. The C/B is
then automatically reclosed and the reclaim time “tr” is started again. If during “tr” the C/B is again opened by a relay’s element
programmed to initiate the next automatic reclose, the next reclose takes place after the relevant time tx; the C/B is reclosed and “tr”
restarted. When the last Automatic Reclose shot of the sequence has been done, any further tripping during “tr” produces a relay’s lock-
out status. If after any reclose shot no tripping takes peace during “tr”, the Reclose Sequence is restarted from the beginning (starting
from the first reclose shot 1C)
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Function: 1U> (First OverVoltage Element F59)
| Status — Enab. Disable | [Disable / Enable]
| Levels - Us 1.10 |un  (0.5:1.50) step 0.01 Un
| Timers > ts 10 |s (0+650) step 1 s
Description of variables
Status Function enabling (Disable / Enable)
Us Minimum operation level
ts Trip time delay
Function: 2U> (Second OverVoltage Element F59)
| Status — _Enab. Disable | [Disable / Enable]
| Levels — Us 1.10 | Un (0.5+1.50) step 0.01 Un
| Timers > ts 10 |'s (0+650) step 1 s
Description of variables
Status Function enabling (Disable / Enable)
Us Minimum operation level
ts Trip time delay
Function: 1U< (First UnderVoltage Element F27)
| Status — Enab. Disable | [Disable / Enable]
| Levels - Us 0.70 | un (0.05+1) step 0.01 Un
| Timers > ts 10 |s (0+650) step 1 s
Description of variables
Status Function enabling (Disable / Enable)
Us Minimum operation level
ts Trip time delay
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Function: 2U< (Second UnderVoltage Element F27)
| Status — Enab. Disable | [Disable / Enable]
| Levels - Us 0.70 | un (0.05+1) step 0.01 Un
| Timers > ts 10 |s (0+650) step 1 s

Description of variables

Status :  Function enabling (Disable / Enable)

Us :  Minimum operation level

ts :  Trip time delay

Function: UL< (Line Voltage Presence)
| Status — _Enab. Disable | [Disable / Enable]
[ Levels — UL<int 0.9 Un  (0.05:1.50) step 0.01 Un
| > UL<Ric 1.1 Un  (0.05:1.50) step 0.01 Un

| Timers -  tUL< 0.2 |s (0.2+:200) step 1 s

Description of variables

Status :  Function enabling (Disable / Enable)
UL<int :  Minimum operation pickup level
UL<Ric :  Minimum operation dropoff level

tuL< :  Trip time delay




OPERATION MANUAL .
ol -
MICROENER D.C. SUBSTATION PROTECTIVE 10 :::3';‘ 1500
RELAY TYPE
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 60 / 107
Function: Wi (Circuit Breaker maintenance level)
| Status — Enab. Disable | [Disable / Enable]
| Levels — Ni 1.000 (10+1000) step 1
— alNi 80 % (5+95) step 1
— Ne 1.000 (10+99999) step 1
— alNe 80 % (5+95) step 1
—- Nm 1.000 (10+99999) step 1
— alNm 900 (10+99999) step 1
— Ii 3.000 A (100+9999) step 1 A
| Timers > ti 20 ms  (10+40) step 1 ms
| > tr 8 ms  (0:50) step 1 ms
Description of variables
Disable . Function enabling (Disable / Enable)
Ni : Maximum number of arc chute operation at nominal values
alNi :  Alarm maintenance level of arc chute operation
Ne : Maximum number of arc contact operation at nominal values
alNe :  Alarm maintenance level of arc contact operation
Nm : Maximum number of mechanical operation
alNm :  Alarm maintenance level of mechanical operation
Ti :  Circuit Breaker Rated Current primary amps.
ti 1 HSCB open time
tr . HSCB auxiliary contact delay

Operation (Accumulation of the interruption Energy)

The relay computes the Circuit Breaker interruption Energy.
On the relay is possible to set the total level of energy that the breaker is able to interrupt.
During each C/B operation the remain energy is calculated.
The operation of this function is based on the following principle:
Arc chute:
Any time the Circuit Breaker opens, the relay accumulate the square value of the current measured from the instance of the circuit breaker
opening to the instant when the current expire.

The opening instant is detected by the change of status from closed to open of digital input connected to normally open contact of the C/B; it is
compensated by the parameter “tr”:

Ei = 0>: [i2]

The value calculated is subtracted from the amount total energy available calculated with the following formula:

Ei(total) = Ii% * ti * Ni

“Ni” is the number of operation that the arc chute can done at the nominal values of C/B (current, and interrupting time).

On the measures menu is available the remaining energy value calculated as follow:

Ei% = Ei(total) — Ei * 100
Ei (total)

When the remaining energy value goes below the AINi threshold an alarm is generated .
When the remaining energy value decreased to zero another alarm is generated.
The generated alarm can be “linked” to digital outputs (relays) or used in programmable logic functions.

Reset to 100% of the Energy accumulation is available in the menu “ Command’ (Reset Ei).
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Arc contact:
Any time the Circuit Breaker opens, the relay record the value of the current measured at the instance of the circuit breaker opening.

The opening instant is detected by the change of status from closed to open of digital input connected to normally open contact of the C/B; it is
compensated by the parameter “tr”:

Ee = [i]

The value calculated is subtracted from the amount total energy available calculated with the following formula:

Ee(total) = Ii** Ne

“Ne” is the number of operation that the arc contact can done at the nominal values of C/B (current).

On the measures menu is available the remaining energy value calculated as follow:

Ee% = Ee(total) — Ee * 100
Ee (total)

When the remaining energy value goes below the AlINe threshold an alarm is generated .
When the remaining energy value decreased to zero another alarm is generated.
The generated alarm can be “linked” to digital outputs (relays) or used in programmable logic functions.

Reset to 100% of the Energy accumulation is available in the menu “Command’ (Reset Ee).

Mechanical operations:
Any time the Circuit Breaker opens, the relay compute the mechanical operation (opening and closing).
When the mechanical operations counter [OVrOP] value exceed the AINm threshold an alarm is generated .
When the mechanical operations counter [OVrOP] value exceed the Nm threshold another alarm is generated .
The generated alarm can be “linked” to digital outputs (relays) or used in programmable logic functions.

Reset of the mechanical operation is available in the menu “ Command’ (Reset Counters).




OPERATION MANUAL FDE N°
B D.C. SUBSTATION PROTECTIVE :
MICR{)ENER RELAY TYPE 19AA0371200
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 62 / 107
Function: TCS (Trip Circuit Supervision)

| Status — Enab. Disable | [Disable / Enable]
| Timers > ts 0.1 |s (0.1+100) step 0.01 s

Description of variables

Status :  Function enabling (Disable / Enable)
ts :  Trip time delay

Operation

The relay includes a complete Circuit Breaker Trip Circuit Supervision unit that is associated to the Contact “19-20" of the “"R1” Output Relay.
The contact of "R1” is used to trip the C/B as reported in the drawing here below.

The supervision works when the C/B is closed and recognizes the Trip Circuit as sound as far as the current flowing exceeds “1mA”.

In case of Trip Circuit Fault detection, the diagnostic relay is operated and the Led starts flashing (see § Signalization).

To have Supervision also with the C/B open one N/C contact (52b) from the C/B and an external resistor "R"” are needed.

RkQ]< v
TmA

- R52 where  Rs= Trip Coil internal resistance [kQ]

V = Trip Circuit Voltage

V2
PR >2- E [W] Designed power of external resistance "R"”

M1-13

- 7 I e SM1-15
-------- R

TCs \_) M1-14
MA-12
52b 520

D2

Tripping of the function operates a user programmable output relay.
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Function: IRF (Internal Relay Fault)

In this menu it is possible to configurate the operation of the Relay Internal Fault detection element

| Status — Enab. Disable | [Disable / Enable]

| Timers — tIRF 5.00 |s (5+200) step 0.01 s

Description of variables

Status :  Function enabling (No = Disable / Yes = Enable)
tIRF : Trip time delay

Operation

Tripping of the function operates a user programmable output relay.

Function: RT (First Element Remote Trip)

In this menu it is possible to configurate the Remote Trip Element.

| Status — Enab. Disable | [Disable / Enable]
| options — RCL No [No / Yes]
| > RTon FallEdge [RiseEdge — FallEdge]
| Timers > ts 5 |s (0 + 10) step 0.01 s

Description of variables

Status :  Function enabling (Disable / Enable)
RCL : If“RCL = Yes”, after tripping of the element “RT” and Opening of the Circuit Breaker, the relay starts an

automatic Line Test and a reclosure cycle.

If "RCL = No"” no test and no reclosure is started.
RTon :  Remote trip Edge selector
ts :  Trip time delay

Operation

Tripping of the function operates a user programmable output relay.
When Remote Trip is enabled to initiate a reclosure shot, the relevant input signal must be cleared within the time-out “to1” (1000ms); if the

signal stays for longer than “tol” the reclosure function goes into the lock-out status giving an External Fail signal.
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Function: RTX (Second Element Remote Trip)

In this menu it is possible to configurate the Remote Trip Element.

| Status — _Enab. Disable | [Disable / Enable]
)ptions - o o/ Yes
| opti RCL N [No / Yes]
- on allEdge iseEdge — FallEdge
| RT FallEd [RiseEdge — FallEdge]
imers —> ts s + step . S
| 77 5 | (0 + 10) 0.01

Description of variables

Status :  Function enabling (Disable / Enable)

RCL : If“RCL = Yes”, after tripping of the element "RTX” and Opening of the Circuit Breaker, the relay starts an
automatic Line Test and a reclosure cycle.
If "RCL = No"” no test and no reclosure is started.

RTon . Remote trip Edge selector

ts : Trip time delay

Operation

Tripping of the function operates a user programmable output relay.
When Remote Trip is enabled to initiate a reclosure shot, the relevant input signal must be cleared within the time-out “to1” (1000ms); if the
signal stays for longer than “tol” the reclosure function goes into the lock-out status giving an External Fail signal.

Function: BrKFail (Breaker Failure)

| status — _Enab. Disable | [Disable / Enable]

| Timers — tBF 0.75 |'s (0.05+0.75) step 0.01 s

Description of variables

Status :  Function enabling (Disable / Enable)
tBF : Trip time delay

Operation

The Breaker Failure detection is started by the operation of the output relay "R1”
(programmed to be controlled by the Protection Functions that trip the C/B).

If after [tBF] seconds from operation of the relay "R1”, any input current flow is still detected
(>10% 1In), the function “BF” trips and operate one user programmable output relay,
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Function: Dia-I (Diagnostic analog inputs current)
| Status — Enab. Disable | [Disable / Enable]
| Timers — tDial 60 |s (1+180) step 1 s

Description of variables

Status :  Function enabling (Disable / Enable)
tDial :  Time delay current measurement channel failure
Operation

Tripping of the function operates a user programmable output relay.
Function dedicated to transducers with zero live (4-20mA , 12-20mA); if the reading current value goes to zero .

- If the reading current goes to zero for a time longer than [tDial], the protection function trips.

Function: Wh (Energy counter Pulse)

In this menu it is possible to configurate the Energy counter Pulse.

| Status — _Enab. Disable | [Disable / Enable]
| Levels —> WpP 100 | kw (10 =+ 1000) step 10 kw
| Timers — Pulse 1 |s (0.1+2) step 0.01 s

Description of variables

Disable :  Function enabling (Disable / Enable)
WpP :  Energy counter Pulse Level
Pulse :  Pulse duration

Operation

One selected output relay issued a pulse from an external energy counter, each pulse corresponds to the programmed Energy unit "WpP" and
its duration is the set time "Pulse".
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Function: Self Trip (Spontaneous trip)

In this menu it is possible to configure the Self Trip function.

| Status — _Enab. Disable | [Disable / Enable]
| Options — RCL No | [No / Yes]
imers > ts s + step . s
Ti t 5 (0 = 10) t 0.01

Description of variables

Disable . Function enabling (Disable / Enable)
RCL . Reclosure
ts :  Self-Trip time delay

Operation

This function is use to individuate the “CB self-trip” without make any complex logic with “user variables”.
The function check only the “Main HSCB”, and if it pass from close status to open, without a command issued by the relay, the “self-trip”
variable is set.
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Function: Oscillo (Oscillographic Recording)
| Status — Enab. Disable | [Disable / Enable]
| options — Trig Start | [Start / Trip / OnCmd / REUserLg / FEUserLG]
| Timers - tPre 0.50 s (0.01+2) step 0.01 s
| > tPost 0.50 s (0.01-+8) step 0.01 s

Description of variables

Disable :  Function enabling (Disable / Enable)
Trig 1 Selection of the Trigger command source (start recording):
Start = Trigger on time start of protection functions
Trip = Trigger on trip (time delay end) of protection functions
OnCmd = On Asynchronous Force trigger command
REUserlLg = On rising edge of “User Logic” A - s
FEUserlg = On falling edge of “User Logic” (2 Els ey )
tPre . Recording time before Trigger
tPost :  Recording time after Trigger

Operation

In the options: “Trig = Start” and “Trig = Trip”, the oscillographic recording starts respectively when any protection function starts operating or
trip (provided the function was programmed “TrigEnab”).

™ 11> 1dI Rapp Wi 1U>
21> 2dI Tapp RT 2U>
31> 1di/dt 1Ig RTX 1U<
41> 2di/dt 2Ig 2U<

In the option “ExtInp”, the oscillographic record starts when the Digital Input is activated (terminals shorted)

The “Osc” Function includes the wave Form Capture of the input quantities (I, U, Ig, Ug).
The waveforms of the oscillographic recording are always available for direct access (communication) on the memory of the relay, the
maximum record time available for direct access is 40 seconds.

The number of events recorded depends on the duration of each individual recording (tPre + tPost).

In any case the number of event stored can not exceed ten (10 x 0.6 sec).

Any new event beyond the 40 sec capacity of the memory, cancels and overwrites the former records (FIFO Memory).
Example: “10x4s"” or "5x8s” .... etc.

Each oscillographic record is also stored in COMTRADE format on internal/external disk;
There is no limit to the records stored on disk (except the disk space), the length of each event, in any case, is maximum 10 seconds.
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Available on MSCom?2

™ Tal
T
11> 11>
tir>
21> 21>
t21>
31> 31>
31>
41> 41>
41>
Iis tlis>
1dl 1dI
tidl
2dI 2dI
t2dl
1di/dt
tidi/dt
2di/dt
t2di/dt
Rapp Rapp
Iapp Tapp
1Ig 1Ig
tilg
2Ig 2Ig
t2Ig
RCL RCL cmd
ARP
ARF
ARL
AROk
ARE
ARD
1U> 1U>
tiu>
2U> 2U>
2u>
1U< 1U<
tiu<
2U< 2U<
t2u<
UL< UL<
Wi Ni
alNi
Ne
alNe
Nm
alNm
TCS tTCS
IRF IRF
tIRF
RT RT
tRT
RTX RTX
tRTX
Dia-I Dial
tDial
CB-L CB-L
BF BF
Wh + Wh
- Wh
SelfTrip
t-SelfTr.
cmdOpCB
cmdCICB
LocRemInc
missCBOpe
Charat 1
Charat 2
Charat 3
Charat 4
LT LTPb
LTP
LTF
LTOK
LTB
LT cmd

1di/dt

2di/dt

SelfTrip

L/R CB HdI

Characteristiscs

(alarm)
(trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)

(Trip)
(Start)
(Trip)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)

(Trip)

Thermal element

First overcurrent element
Second overcurrent element
Third overcurrent element

Fourth overcurrent element
Instantaneous Current Element

First Current step element
Second Current step element
First Current rate of rise element

Second Current rate of rise element

Impedance monitoring — dj/dt dependence
Current monitoring with dj/dt dependence
First instantaneous Frame Fault element
First time delayed Frame Fault element

Second Frame Fault element

Reclosure Shot command
Autoreclosure in progress
Autoreclosure Failure
Autoreclosure Lock-out
Autoreclosure Ok
Autoreclosure Enable
Autoreclosure Disable

First overvoltage element
Second overvoltage element
First undervoltage element

Second undervoltage element

Line Voltage presence

Maximum number of arc chute operation at nominal values
Alarm maintenance level of arc chute operation
Maximum number of arc contact operation at nominal values
Alarm maintenance level of arc contact operation
Maximum number of mechanical operation
Alarm maintenance level of mechanical operation
Time delayed Trip Circuit Supervision

Time delayed Internal relay Fault

Instantaneous Internal relay Fault

First Instantaneous Remote Trip

First Time delayed Remote Trip

Second Instantaneous Remote Trip

Second Time delayed Remote Trip

Diagnostic analog inputs current

Delay current measurement channel failure

/B reclose Lock-out

Breaker Failure

Exported Energy counter Pulse

Imported Energy counter Pulse

Spontaneous trip

Self-Trip time delay

Open /B command

Close ¢/B command

Local / Remote Inconsistency

Missed C/B opening (Digital input missing)
Characteristic 1

Characteristic 2

Characteristic 3

Characteristic 4

Output to operate an external flashing lamp signalling line test in progress
Line Test in progress

Line Test Failed

Line Test OK

Line Test Blocked

Line Test command




Only for "DIGITAL INPUT”

0.D1
0.D1Not
to

0.D4
0.D4Not
1.D1
1.D1Not
to

1.D15
1.D15Not
2.D1
2.D1Not
to

2.D15
2.D15Not
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1850Ready TEC61850 ready to work.
Sync Date — time syncronization event ( active during clock syncronization).
SNTP-Dia SNTP health status.
SNTP-Kod Syncro lost by server, Kiss of death. Date-Time need syncro from another server.
DskClean External Disk Clean ( disk near to full, clean operation is required )
DskFull External Disk Full ( disk full, write should be locked )
DskWr External Disk Write ( active during internal disk access )
DskFRMT External Disk Format  ( active during internal disk format )
DskCHK External Disk Check ( active during internal disk check procedure )
rDskAttach Remote disk inserted (USB Key)
rDskDetach Remote disk not inserted (USB Key)
rDskDtchable Remote disk removible (USB Key)
rDskClean External Disk Clean ( disk near to full, clean operation is required )
rDskFull External Disk Full ( disk full, write should be locked )
rDskWr External Disk Write ( active during internal disk access )
rDskFRMT External Disk Format — ( active during internal disk format )
rDskCHK External Disk Check ( active during internal disk check procedure )
CB1Fail CB1 Failure
CB2Fail CB2 Failure
CB3Fail CB3 Failure
CB4Fail CB4 Failure
CB5Fail CB5 Failure
CB1missedOp CB1 Failure
CB2missedOp CB2 Failure
CB3missedOp CB3 Failure
CB4missedOp CB4 Failure
CB5missedOp CB5 Failure
MasterOp1 Modbus Master CB1 Open request
MasterCL1 Modbus Master CB1 Close request
MasterOp2 Modbus Master CB2 Open request
MasterCL2 Modbus Master CB2 Close request
MasterOp3 Modbus Master CB3 Open request
MasterCL3 Modbus Master CB3 Close request
MasterOp4 Modbus Master CB4 Open request
MasterCL4 Modbus Master CB4 Close request
MasterOp5 Modbus Master CB5 Open request
MasterCL5 Modbus Master CB5 Close request
Gen.Start General start
Gen.Trip General Trip
Vcc Reserved
Gnd Reserved
ResLog Reset signal logic
P1 Push-button Open (Not used with remote MMI)
P2 Push-button Close (Not used with remote MMI)
P3 Push-button Reset (Not used with remote MMI)
UserTriggerOscillo User Variable for Oscillographic Recording
UserVar<0>
to User Variable
UserVar<98>

Digital Input "0.D1” activated
Digital Input "0.D1” deactivated
Digital Input "0.D4” activated
Digital Input "0.D4” deactivated
Digital Input "1.D1” activated
Digital Input "1.D1” deactivated
Digital Input "1.D15” activated
Digital Input "1.D15” deactivated
Digital Input "2.D1” activated
Digital Input "2.D1” deactivated
Digital Input "2.D15” activated
Digital Input "2.D15” deactivated
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Setting “Oscillo Trigger Logic”

The “"OSCILLO TRIGGER LOGIC" is a result of a logical operation (Or, AND, ecc...), it can be used like other logical output. This operation is
possible only via "MSCom2"” software.

User descr Linked functions ( [= Timertype |[[Logical status

Name
Internal name

User descr.
Fixed

Linked functions
Selection functions

OpLogic
Operation Logic = [None, OR, AND, XOR, NOR, NAND, NOT, Ff-SR]

Timer
Time delay (0-10)s, step 0.01s

Timer type
Timer = Delay :  Add a delay on output activation.
The “Timer” is edge triggered on rise edge.
Monostable P :  Monostable Positive pulse time
Monostable N :  Monostable Negative pulse time
Blinking : When selected output is a 50% duty cycle square wave
Delay Fall-Down :  Time added on falling output edge

Logical status

“OscilloTriggerLogic” Logical status
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Example: Setting “User Variable”
Open “MSCom?2" program and connect to the relay.
Select “"Change Windows" from “Menu” button
o ﬁnnu 1
=
Open new window
=

Export

Select “User Variable”

I DU contiguration

-

Setting for “User Trigger Oscillo” : “1I>/2I>/3I>", "AND", “1”, “Monostable P”.

ID |Name Linked functions IliwzlLuzn‘:w:‘ mer |[Timertype |[[Logical status
Delay 0

1] UserTrigger Oscillo \UscnlloTngger logic | MNone
O e e e s

2 UserVar <> [Gate.]....... None
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“Linked Functions”
Select “"Linked Functions” related to “User Trigger Oscillo” and press right button on mouse, select “Value change”:

Linked functions OplLogic ||

Change window

ﬁ Open new window
I 1
1] o

Select “11>, 2I>, 31>" from “Available” box via push-button “<Add"”, and press “OK".
For remove functions, use push-button “>Remove”.

v - R
Lirks number 0 Avadables Livks rumbes 3 v kbl

e 1 15 e [ -,
" no
A
= Y |
v e :
[Zu] X Corce Lo | X Cocel |

“Operation Logic” (Oplogic)

Select "Oper Logic” related to “User Trigger Oscillo” and press right button on mouse, select “Value
change™:

Value change

Change window

Open new window

Insert "AND? into bos and press "OK': e _—

“Timer” o

Select "Timer” related to “User Trigger Oscillo” and press right SR
button on mouse, select “Value change”:

Open new window

Print

Export
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Select "1” into box and press “OK":

Desciption '1
Actual value I i

Narme : UV_TimesOTimer

Min: 0.
] =] Mae 600

Step: 0.01

' 0K X Concel

A\

“Timer type”

Select "Timer” related to “User Trigger Oscillo” and press right button on mouse, select “Value change”:

T
4= :

. lt-1 Change window
U ﬁ Open new window
O

E Print

e

Select "Monostable P” into box and press “OK":

Value change !1
MName : UV_TimesType0Timet ype

Actusl value
Delsy

i Delay ;'

Monostable P
Manostable N
Binking

| Delay-F all-Down




OPERATION MANUAL FDE N°
B D.C. SUBSTATION PROTECTIVE :
MICR{)ENER RELAY TYPE 19AA0371200
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 74 / 107

Function: L/R CB Cmds (Local Remote Close Breaker Command)

This menu allows to configurate the command for C/B operation.

| Options — LocRm Disable [Enable / Disable]
- DI.M Remote [Remote / Local]
— LineT Disable [Enable / Disable]
—  Key Enable [Enable / Disable]
| Timers — tLRIn 0.05 s (0.05 = 1) step 0.05 s
| > toOpen 1 s (0.05 + 10) step 0.01 s
Description of variables
LocRm :  Enable/Disable [Local/Remote] Digital input.
LineT :  Line Test Enable/Disable
If Enabled = Line Test will by started any time C/B Close control is activated.
DI_M :  Local/Remote digital input management
Key 1 Enable = The C/B can be controlled by the pushbuttons available on Relay’s Front Face as well as by
commands sent via the serial communication bus.

Disable = The pushbuttons on Front Panel are disabled; the operation of the C/B can be controlled
either by the serial bus commands or by (password protected) commands available in the
menu “ Commands’.

tLRINn :  Local/Remote inconsistent time.
tOpen :  C/B operation time-out.

Function: CB-L (CB Lock)

This menu allows to configurate the command lock for C/B.

| Options — Lock Enable | [Enable / Disable]

| Timers - tLTBk 1 |s (0.1 = 10) step 0.1 s

Description of variables

Lock . Enable = Enabling of the close command lock-out.
Disable = Disabling of the close command lock-out.
tLTBk :  Line Test progress blink time
Operation

If the variable "Lock" is set to "Enable", reclosing of the C/B is inhibited after a "Failed reclosure" or after a "Failed Line Test" The reset from
the Lock-out status can be operated either by the keyboard via the "CB Unlock" command available in the menu "Commands" (§ Commands) or
by an external command via the Digital Input programmed for "Ext.Reset".
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Function: LT (Automatic Line Test)
| Options — TNum 1 [0/1/2/3]
— Fast No [No / Yes]
Rem No [No / Yes]
| Levels - V/I Voltage (Voltage / Current)
- VW< 0.5 Vn (0+1) step 0.001 Vn
- Vm< 0.5 Vn (0+1) step 0.001 Vn
— Vlock 0.05 Vn (0.05+1) step 0.01 Vn
- Rr< 100 Q (0+500) step 0.1 Q
— VFast 0.5 Vn (0.5+1) step 0.1 Vn
| Timers > tp 3 s (0+30) step 0.1 s
- tt 3 s (0.1+10) step 0.1 S
— tcy 10 s (1+180) step 1 S
- t 3 s (0+10) step 0.1 s
Description of variables
TNum Number of tests after an unsuccessful test.
Fast Yes : When set to “YES” if the voltage measured during the set pre-closing time [tp] exceeds the set level
[VFast], the C/B is closed immediately without the Line Test; If the voltage measured doesn’t exceeds the
[Vfast] level and exceeds the set level [Vlock] the line test fail output and the C/B lock-out was performed;
Finally if the line voltage drops below the set level [Vlock] normal line test with check of line resistance
value is normally carried out.
STD : When set to "STD” if the voltage measured during the set pre-closing time [tp] exceeds the set level
[VFast], the C/B is closed immediately without the Line Test.
MIN : When set to "MIN” if the voltage measured during the set pre-closing time [tp] drops below the set level
[VFast] the line test fail output and the C/B lock-out was performed.
Otherwise normal line test with check of line resistance value is normally carried out.
No : If set "No” test is normally carried out.
Rem Remote line test; if “Yes"” Line Test can be started by the logical output RCL
V/1 Current  : Line resistance is calculated using Line Current and Line Voltage, in this case the algorithm don't use [Vv]
measure.
Voltage  : Line resistance is calculated using the difference from [Vm] and [Vv] ant the rated value “Rtest” (line test
resistor value).
Vv< Minimum downstream voltage level to allow C/B close
vm< Minimum upstream voltage level to allow C/B close
Vlock Maximun line voltage to allow Line Test in Yes mode
Rr< Minimum Residual Resistance level to allow C/B closing.
VFast Minimum Line Voltage level to allow C/B closing without Line Test.
tp Waiting time after C/B closing command request to start the line test cycle.
tt Duration of the Line Test.
tcy Wait time between two consecutive tests.
t Wait time to start reclosing after success fine test.




OPERATION MANUAL o
ol -
MICR)ENER | D.C-SUBSTATIONPROTECTIVE | o, 0:71200
RELAY TYPE
Téléphone : +33 1 48 15 09 09 Rev. A
WWW.microener.com DC PRO — PRO-LINE Page 76 / 107
Operation
The Line Test is started by a request of Automatic Reclosure or Manual Closure of the C/B
(see § "RCL" and § "L/R C/B Cmds").
It is also possible to start the Line Test by activating a Digital Input programmed for this purpose
(see § Remote Line Test control).
Voltage working:
Test is considered successful depending on “"Vv<”, “Vm<"and “Rr<” measurement according to programming.
Setting Test condition
Vm< Vv< Rr<
20 20 20 Vv > [W<] & Vm > [Vm<] & Rr> [Rr<]
20 20 =0 Vv > [W<] & Vm > [Vm<]
=0 =0 20 Rr> [Rr<]
If the test was unsuccessful:
If “Test N°=0" C/B reclosing blocked
If “Test N°=1,2,3" The timer “tcy” is started and, at the end of “tcy” the test is repeated only 1 or 2 or three times before the C/B

reclosing is blocked (if one of the tests is successful, “tw” is started and then the C/B closed).

Current working:

Test is considered successful depending on “Vr<” and “Rr<” measurement according to programming.

Setting Test condition
Vm< Rr<
20 20 Vr > [Vr<] & Rr> [Rr<]
20 =0 Vr > [Vr<]
=0 #0 Rr> [Rr<]

If the test was unsuccessful:

If “Test N°=0" C/B reclosing blocked

If “Test N°=1,2,3" The timer “tcy” is started and, at the end of “tcy” the test is repeated only 1 or 2 or three times before t
reclosing is blocked (if one of the tests is successful, “tw” is started and then the C/B closed).
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Flow chart
Line test Enabled
C/B Close request
y
C ) (wLTP
Fast Reclos. VL> [VFast] Y?s /R Qlog e
permissive
No
tp ex%:
Yes
Close Line test
contactor
Yes
(LTemd 1) @(pired No
Vr > [Vr<]
&
Rr > [Rr<]
m
Yes
Test Failed »( C/B close lock-out

(LTF 1)

tcy expired
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Function: ExtResCfg (External Reset Configuration)

This menu allows to select the edge polarity of the signal on the digital input configured to reset the relay after a trip.
The reset input will reset all the output relays configured as manual reset (latched), the signalisation of the trip on the display and the
indication of the LED are cleared also.

| Options — ActOn RiseEdge | [RiseEdge / FallEdge]

Description of variables

ActOn . RiseEdge Active on Rise Edge (Digital Input close).
FallEdge Active on Fall Edge (Digital Input open).

Function: Dia C/B (Diagnostic C/B position)

In this menu it is possible to configure the CB incongruence function.

| Status — Enab. Disable | [Disable / Enable]

| Timers — tCBif 3 s (0 = 10) step 0.1 s
— tCB1A 2 s (0 +10) step 0.1 S
— tCB2f 3 s (0 +10) step 0.1 S
— tCB2A 2 s (0 +10) step 0.1 S
— tCB3f 3 s (0 +10) step 0.1 S
— tCB3A 2 s (0 +10) step 0.1 S
— tCB4f 3 s (0 +10) step 0.1 S
— tCB4A 2 s (0+10) step 0.1 S
— tCB5f 3 s (0+10) step 0.1 s
— tCB5A 2 s (0+10) step 0.1 S

Description of variables

tCB1f :  C/B1 Diagnostic position discrepancy filter time
tCB1A . C/B1 operation control time
tCB2f . C/B2 Diagnostic position discrepancy filter time
tCB2A . C/B2 operation control time
tCB3f :  C/B3 Diagnostic position discrepancy filter time
tCB3A :  C/B3 operation control time
tCB4f :  C/B4 Diagnostic position discrepancy filter time
tCB4A . C/B4 operation control time
tCB5f :  C/B5 Diagnostic position discrepancy filter time
tCB5A . C/B5 operation control time
Operation

For each auxiliary CB is possible set the incongruence status of its auxiliary contact (INO e 1 NC). In case the two contacts are in the same
status (open are close) for a time longer then tCBxf, a variable (linkable) is set.
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Function: auxRCmds (Auxiliary Remote Commands)

In this menu it is possible to configurate timer for duration of command.

| Timers > tCl1 1 s (0+10) step 0.1 s

— top1 1 s (0+10) step 0.1 S

— tCI2 1 s (0+10) step 0.1 S

- tOp2 1 s (0+10) step 0.1 s

— tCI3 1 s (0+10) step 0.1 S

— tOp3 1 s (0+10) step 0.1 S

— tCl4 1 s (0+10) step 0.1 S

— tOp4 1 s (0+10) step 0.1 S

— tCI5 1 s (0+10) step 0.1 S

— tOp5 1 s (0+10) step 0.1 S

Description of variables

tCi1 . Master close breaker 1 command duration
top1 1 Master open breaker 1 command duration
tCi2 :  Master close breaker 2 command duration
top2 . Master open breaker 2 command duration
tCi3 :  Master close breaker 3 command duration
top3 1 Master open breaker 3 command duration
tCl4 . Master close breaker 4 command duration
top4 . Master open breaker 4 command duration
tCI5 :  Master close breaker 5 command duration

top5 1 Master open breaker 5 command duration
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INPUT — OUTPUT (VIA SOFTWARE MSCOM2)

The firmware can manage up to 28 digital inputs and 24 output relays; among these, 4 digital inputs and 6 output relays are available on the
relay module, the remaining are available on additional expansion modules controlled via the CAN-Bus communication channel:

14DI Module (Board 1)
14D0O Module (Board 2)
UX10-4 Module (Board 3)

14 Digital Inputs
14 Outputs Relay
10 Digital Inputs - 4 Outputs Relay

The interfacing software “MSCom2" also allows to program the operation of the output relays (Physical Output), and Digital Inputs (see
MSCom2 Manual).

Digital Input

e FEEREIET (00 When the relevant terminals are open and get
= s Rz el ((0F) activated when the relevant termir?als are sgr;\orted b Available in the relay
— 0.D3 Programmable (D3) Y This are self-powered.
an external cold contact.

— 0.D4 Programmable (D4)
- 1.D1 L

. Inputs Digital input on L
= "D8", "D16" not available Expansfon Board 1 Any ghg|tal input (.Jf the_
— 1.D15 expansion modules is active
- 2.D1 Inputs Digital input on when the relevant terminals
:: i'g;s "D8", "D16" not available Expansion Board 2 (see wiring diagram) are shorted.

Three of them (0.D1, 0.D2, 0.D3) are deactivated, when the relevant terminals are open and get activated when the relevant terminals are
shorted by an external cold contact.

The operation of the Input “0.D4" is dependent on the value "R” of resistance of the external circuit connected to its terminals (24-25/26):
- Activated if "R < 50Q"” or "R > 3000Q2". - Deactivated if "50Q < R < 3000Q".
Therefore, if the terminals “24-25/26" are open-circuited, the input “0.D4” is activated; for using “0.D4” as A normal Digital Input simply

controlled by an external cold contact, it is necessary to permanently connect across the terminal’s “24-25/26" (in parallel to the external
contact) a load resistor of value between 50 and 3000Q2 (example 1000Q2 - 0.5W).

“DI” Configuration paremeter available (via keyboard or MSCom2 software)

Any of the Digital Inputs can be programmed to control one or more of the following functions.

C/B1-Close Close position status BilU< Blocking input to the 1U<
C/B1-Open Open position status Bi2U< Blocking input to the 2U<
C/B1-I1/D Insertion status Main C/B CL.Status Circuit breaker status
C/B2-Close Close position status RT Remote Trip input
C/B2-Open Open position status RTX Second Remote Trip input
C/B2-1/D Insertion status BiLT Line Test blocking inputs
C/B3-Close Close position status Bildidt Blocking input 1di/dt
C/B3-Open Open position status Bi2didt Blocking input 2di/dt
C/B3-1/D Insertion status Local Local mode operation
C/B4-Close Close position status Remote Remote mode operation
C/B4-Open Open position status Open CB Open C/B Command
C/B4-1/D Insertion status Close CB Close C/B Command
C/B5-Close Close position status RemLT Remote line test input
C/B5-Open Open position status Ext Reset External Reset input
C/B5-1/D Insertion status BOpCB Blocking input open CB
BilI> Blocking input to the 1I> BCICB Blocking input close CB
Bi2I> Blocking input to the 21> Groupl Setting Group 1

Bi3I> Blocking input to the 31> Group2 Setting Group 2

Bi4I> Blocking input to the 41> Group3 Setting Group 3

BiRCL Reclosure lock-out RCL Group4 Setting Group 4

Bypass-LT Line test bypass
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Function available

In this list are show the functions that can be associated with digital inputs or output relay.

™

11>
21>
31>
41>

Iis
idl

2di
1di/dt
2di/dt
Rapp
Iapp
1Ig
2Ig

RCL

1U>
2U>
1U<
2U<

UL<
Wi

TCs
IRF

RT

RTX
Dia-I
CB-L

BF

Wh
SelfTrip

L/R CB Hdl

Characteristiscs

LT

Tal

T

11>
tiI>
21>
21>
31>
31>
41>
41>
tlis>

1dI

t1dI

2dI

t2dI
1di/dt
tldi/dt
2di/dt
t2di/dt
Rapp
Tapp
1Ig

tilg

21g

2Ig
RCL cmd
ARP
ARF
ARL
AROk
ARE
ARD
1U>
tiu>
2U>
2u>
1U<
tiu<
2U<
t2U<
UL<

Ni

alNi

Ne

alNe

Nm
alNm
tTCS
IRF
tIRF

RT

tRT

RTX
tRTX
Dial
tDial
CB-L

BF

+ Wh

- Wh
SelfTrip
t-SelfTr.
cmdOpCB
cmdCICB
LocRemInc
missCBOpe
Charat 1
Charat 2
Charat 3
Charat 4
LTPb
LTP

LTF
LTOK
LTB

LT cmd

(alarm)
(trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Trip)

(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)
(Trip)

(Trip)
(Start)
(Trip)
(Trip)
(Start)
(Trip)
(Start)
(Trip)
(Start)

(Trip)

Thermal element

First overcurrent element
Second overcurrent element
Third overcurrent element

Fourth overcurrent element
Instantaneous Current Element

First Current step element
Second Current step element
First Current rate of rise element

Second Current rate of rise element

Impedance monitoring — dj/dt dependence
Current monitoring with dj/dt dependence
First instantaneous Frame Fault element
First time delayed Frame Fault element

Second Frame Fault element

Reclosure Shot command
Autoreclosure in progress
Autoreclosure Failure
Autoreclosure Lock-out
Autoreclosure Ok
Autoreclosure Enable
Autoreclosure Disable

First overvoltage element
Second overvoltage element
First undervoltage element

Second undervoltage element

Line Voltage presence

Maximum number of arc chute operation at nominal values

Alarm maintenance level of arc chute operation

Maximum number of arc contact operation at nominal values

Alarm maintenance level of arc contact operation
Maximum number of mechanical operation
Alarm maintenance level of mechanical operation
Time delayed Trip Circuit Supervision

Time delayed Internal relay Fault
Instantaneous Internal relay Fault

First Instantaneous Remote Trip

First Time delayed Remote Trip

Second Instantaneous Remote Trip
Second Time delayed Remote Trip
Diagnostic analog inputs current

Delay current measurement channel failure
G/B reclose Lock-out

Breaker Failure

Exported Energy counter Pulse

Imported Energy counter Pulse
Spontaneous trip

Self-Trip time delay

Open ¢/B command

Close /B command

Local / Remote Inconsistency

Missed C/B opening (Digital input missing)
Characteristic 1

Characteristic 2

Characteristic 3

Characteristic 4

Output to operate an external flashing lamp signalling line test in progress

Line Test in progress
Line Test Failed

Line Test OK

Line Test Blocked
Line Test command
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I1850Ready
Sync
SNTP-Dia
SNTP-Kod
DskClean
DskFull
DskWr
DskFRMT
DskCHK
rDskAttach
rDskDetach
rDskDtchable
rDskClean
rDskFull
rDskWr
rDskFRMT
rDskCHK
CB1Fail
CB2Fail
CB3Fail
CB4Fail
CB5Fail
CB1missedOp
CB2missedOp
CB3missedOp
CB4missedOp
CB5missedOp
MasterOp1
MasterCL1
MasterOp2
MasterCL2
MasterOp3
MasterCL3
MasterOp4
MasterCL4
MasterOp5
MasterCL5
Gen.Start
Gen.Trip

Vcc

UserTriggerOscillo
UserVar<0>

to

UserVar<98>

Only for "DIGITAL INPUT”

0.D1
0.D1Not
to

0.D4
0.D4Not
1.D1
1.D1Not
to

1.D15
1.D15Not
2.D1
2.D1Not
to

2.D15
2.D15Not

TEC61850 ready to work.
Date — time syncronization event (" active during clock syncronization).

SNTP health status.

Syncro lost by server, Kiss of death. Date-Time need syncro from another server.

External Disk Clean
External Disk Full
External Disk Write

( disk near to full, clean operation is required )
( disk full, write should be locked )
( active during internal disk access )

External Disk Format  ( active during internal disk format )

External Disk Check ( active during internal disk check procedure )
Remote disk inserted (USB Key)

Remote disk not inserted (USB Key)

Remote disk removible (USB Key)

External Disk Clean ( disk near to full, clean operation is required )
External Disk Full ( disk full, write should be locked )
External Disk Write ( active during internal disk access )

External Disk Format ~ ( active during internal disk format )
External Disk Check ( active during internal disk check procedure )
CB1 Failure

CB2 Failure

CB3 Failure

CB4 Failure

CB5 Failure

CB1 Failure

CB2 Failure

CB3 Failure

CB4 Failure

CB5 Failure

Modbus Master CB1 Open request

Modbus Master CBI Close request

Modbus Master CB2 Open request

Modbus Master CB2 Close request

Modbus Master CB3 Open request

Modbus Master CB3 Close request

Modbus Master CB4 Open request

Modbus Master CB4 Close request

Modbus Master CB5 Open request

Modbus Master CB5 Close request

General start

General Trip

Reserved

Reserved

Reset signal logic

Push-button Open (Not used with remote MMI)
Push-button Close (Not used with remote MMI)
Push-button Reset (Not used with remote MMI)
User Variable for Oscillographic Recording

User Variable

Digital Input "0.D1” activated
Digital Input "0.D1” deactivated
Digital Input "0.D4” activated
Digital Input "0.D4” deactivated
Digital Input "1.D1” activated
Digital Input "1.D1” deactivated
Digital Input "1.D15” activated
Digital Input "1.D15” deactivated
Digital Input "2.D1” activated
Digital Input "2.D1” deactivated
Digital Input "2.D15” activated

Digital Input "2.D15” deactivated
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“DI"” Configuration - via MSCom2 software
Example
Status
Name
Logical Input name
Status
Logical Input status
Functions

Function available. (for multiple association use “User Variable")

Example: Setting "Digital Input”

Open “MSCom?2"” program and connect to the relay.

Select “Change Windows” from “Menu” button

Menu ||

! Change window

1| Open new window

e

Select “"DI CONFIGURATION”

0101
O

DJ I Innuts status

Setting for "BI1I>" : “"1I>".

arme

Bill> (Blocking Input 11>)
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“Functions”

Select “"Functions” related to "Bill>" and press right button on mouse, select “Value change”:

= |
.l Change window
E‘ Open new window
4
Print
v—g
b
=1 oo

From box “Available”, select “1I>" and press “Add".
Press “OK” for confirmation. (if Password is request, see § Password)

Availables
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Outputs Relay

The output relay are fully user programmable and controlled by any protection functions and by any digital inputs.

— O0.R1 Programmable (R1)
— 0.R2 Programmable (R2)
— O0.R3 Programmable (R3)
— O0.R4 Programmable (R4)
— O0.R5 Programmable (R5)
— O0.R6 Programmable (R6)
— 1.R1

to Programmable
— 1.R14
— 2.R1

to Programmable
— 2.R14

Any Output Relay can be programmed to be controlled (energized) by one or more of the following functions or Digital Inputs, see § Function
available

Analog output

Four analogue output are available to transmit input quantities to external instruments.

— AN1-A Current monitoring (I)
— AN2-A Voltage monitoring (V)
— AN3-A Available
— AN4-A Available

Output range :
Current [I] : 0-20mA / 0 =In ( Full scale 1.2 In) .
Voltage [Vm] : 0-20mA / 0 —Vn ( Full scale 1.2 Vn) .

Response time of analog output = 100ms.
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“OutCfg” Outputs Configuration - via MSCom2 software

“Example”

Linked functions 3 Dutput config Function

w Relay"

Relay internal name

“Linked function”

Select the function for tripping the output relay (for multiple association use “User Variable”)

“Logical Status”

Relay Logical status

“Output Configuration”

Normally Deenergized

Normally Energized

The output relay is deenergized in normal conditions and gets energized on activation of the
controlling Functional Output; reset means deenergizing.

The output relay is energized in normal conditions and gets deenergized on activation of the
controlling Functional Output; reset means energizing.

“tON - Operation Time"

This timer controls the duration of the activation of the output relay.

tON : 0

(0.01-10)s, step 0.01s

“Relay Status”

Relay — Physical status
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Functions - Operation Mode

Automatic In this mode the output relay is “operated” (energized if “N.D.”, deenergized if “N.E.”) when the controlling
Functional Output is activated and it is reset to the “non operated” condition when the Functional Output gets
disactivated but, anyhow, not before the time “TON" has elapsed (minimum duration of the operation time)

Manual In this mode the output relay is “operated” when the controlling Functional Output is activated and remains in the
operated condition until a manual reset command is issued by the relay keyboard (local commands menu) or via
the serial communication. In this mode the timer “TON" has no effect.

Impulsive In this mode the output relay is “operated” when the controlling Functional Output is activated and it remains in
the “operated” condition (energized if “N.D.”, deenergized if “N.E.”) for the set time “"TON" independently from
the status of the controlling Functional Output.

FUNC. FUNG. e oo
TRIP | | TRIP I
ey | L e [ ]
AUTOMATIC tON | l tON l
IMPULSIVE
FUNC.
| I FUNC.
TRIP TRIP | |
RELAY | | RELAY I |
tON LW"
FUNC.
TRIP
Open “MSCom?2"” progfanTamttonnectto e Teay.
MANUAL | === _IEUAL
Select “Change Windo| FELAY Menu” button RESER
| Mgnu |
B
- E Open new window
m Print
o= el
= ' Export

Select "DO CONFIGURATION”

| Inputs status
Dl p

oo R

f'\‘II User varables
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Example: Change settings for “"0.R1"”

Change settings for "0.R1" : “1I>", “Normally Energized”, “Pulse”, *0.5".

Linked functions

Logics 5 [Output config

“Linked Functions”

Select "Linked Functions” related to “0.R1” and press right button on mouse, select “Value change”:

From box “Available”, select “1I>" and press “Add".

Off MNarmally Energized

Press “OK" for confirmation. (if Password is request, see § Password)

| Links number - 1
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“Output Config”

Select “"Output Config” related to “0.R1” and press right button on mouse, select “Value change”:

Mame | A DRAT Config
Achual vaue
MNormally Denerged

| Output config if‘- unction
N :

LE .
N Value change
- £| Change window

| Nomaly Deneigized
Normaly Deserazed
Howmaly Energized
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“Function”

Select “Function” related to “0.R1” and press right button on mouse, select “Value change”:

Change window

Select “Pulse” from combo box and press “"OK" (if Password is request, see § Password):

\\tON n

Hame . A ORT Mode
Achual valoe
Augomalic jesst

|tusomatic resst =]

Automahc rezet
Ml rezet

Select “"tON" related to “0.R1” and press right button on mouse, select “Value change”:

M| Change window

Descrpton
Name R OAT Timar

Mn: 001

Max: 10
Step : 001

X Carcel
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USERVAR

The “User Variable” is a result of a logical operation (OR, AND, ecc...), it can be used like other logical output.

Configuration — via MSCom2 software

|User descr. __ Linked functions __l.'lpL-:-gic: . Timer |

Name

Internal progressive name

User Descr.

Custom identification label for user variable

Linked functions

Selection functions

OpLogic
Operation Logic = [None, OR, AND, XOR, NOR, NAND, NOT, Ff-SR, Counter, Rise-Up, Fall-Down]
Timer
Time delay (0-600)s, step 0.01s
Timer type
Delay : Add a delay on output activation.
The “Timer” is edge triggered on rise edge.
Impulse P : Monostable Positive pulse time
Impulse N : Monostable Negative pulse time
Blink : When selected output is a 50% duty cycle square wave
Fall-Down : Time added on falling output edge

Logical status

“User Variable” Logical status
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Example: Setting “User Variable”

Open “MSCom?2"” program and connect to the relay.

Select “Change Windows" from “Menu” button

)
urrent)

voltage)

Select "USER VARIABLE"

Dq DO configuration

User variables

z | Logical outputs status combined

Setting for “UserVar<0>" :

“Start Overcurrent Element”, "11>, 2I>, 31>", "OR”, 1", "Monostable P".

Name se

Linked functions OplLogic (|Timer

None |0 [Delay 0 i
None 0 elay 0

UserTrigger Oscillo  |UserTrigger Oscillo
Uservar <0> U ervar <>
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“User description” (User descr.

Select “"User descr” related to “UserVar<0>" and press right button on mouse, select
“Value change™:

Ct Linked fu
gger Oscillo |

Mame : UsedVa <00

Mir: -
Max | -
Step : -

T Dewliv\;ul

Actual value Mame : UseiVar <0>
Useivar <0

|Sta|t Owercunent Element
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“Linked Functions”

Select "Linked Functions” related to “UserVar<0> (“Start Overcurrent Element”)” and press right button on mouse, select “Value
change™:

Linked functions ( gic

L (51l i
I Value change

Change window

=

= Open new window

Print

Select “1I>, 21>, 31>" from “Available” box via push-button “<Add”, and press “OK".
For remove functions, use push-button “>Remove”.
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“Operation Logic” (Oplogic)

Select “"Oper Logic” related to “UserVar<0> (“Start Overcurrent Element”)” and press right button on mouse, select “Value change”:

Insert "OR” into box and press “OK":

Value change

n;.l_..qn T|mm |mn=rtp~
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“Timer”

Select "Timer” related to “UserVar<0> (“Start Overcurrent Element”)” and press right button on mouse, select “Value change”:

Select 1" into box and press “OK":

Actual value
0

Change window

Open new window

Descoption

Name : UV_Times0T imer

Min: 0

Max ; €5
Step: 001

X Cancel |
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“Timer type”

Select "Timer” related to “UserVar<0> (“Start Overcurrent Element”)” and press right button on mouse, select “Value change”:

. =
Timertype  ||Exira

[ Value change

i -j :
! Change window
| .! Open new window
d
[ Print
| 3

Select "Monostable” into box and press “"OK":

Name : UV_TimerTypel Timer type
Actual value
Delay

l Delay

Delat
Manostable P

Manostable N
Bhinking
Delay-Fall-Down
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DATE AND TIME

Clock synchronization

The internal clock has 1ms resolution and a stability of +35ppm in the operational temperature range.
It can be synchronized with an external time reference in the following ways:
Q Using the “"MSCom2"” software or from the DCS with the Modbus RTU protocol.

a Through the NTP protocol, maximum 3 SNTP servers;
The relay synchronize the clock to first server available on the list “"IPV4 NP server address .

Note: On power supply failure an internal battery supports the internal clock for over two years.

BATTERY

The relay is equipped with a lithium battery type "CR2032 3V”, to support the internal clock and the oscillographic recording memory in case
of programmed lack of power.
The expected minimum duration without power exceed 2 years.

ATTENTION!! Use only battery specified.

MAINTENANCE

No maintenance is required. In case of malfunctioning please contact Microelettrica Scientifica Service or the local Authorized Dealer
mentioning the relay's Serial No reported in the label on relays enclosure.

POWER FREQUENCY INSULATION TEST

Every relay individually undergoes a factory insulation test according to IEC255-5 standard at

2 kV, 50 Hz 1min. Insulation test should not be repeated as it unusefully stresses the dielectrics.

When doing the insulation test, the terminals relevant to serial output, digital inputs and RTD input must always be short circuited to ground.
When relays are mounted in switchboards or relay boards that have to undergo the insulation tests, the relay should be isolated. This is
extremely important as discharges eventually tacking place in other parts or components of the board can severely damage the relays or cause
damages not immediately evident to the electronic components.
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TERMINAL BLOCKS (WIRING DIAGRAM)

3 \I.! \1/ INTE KNF \].l

\_,./
38 40

33 35 SE

[

.(@) \:) \\_//

) = 5 e - - __
N— l 113 5(7 9 11[13 15[17 19| 21 23 25(27 29 31
—
Lﬁ (7 N
/ \

r Y, I SO \ ' S\ W 5 W ;W W)\

M M & A M M N

Power Supply
Main Unit power supply input
A 1 A 2 Earth 3
Dedicated Remote Unit supply output (24V)

A 74 (+) A 73 (-)

Measurement Inputs

Fiber Optic

In I, V (input from MHIT transducers) Out I,V (output = input on fiber repeated )

Voltage Tranducer

VL 37(+),38()

vv 39 (+),40 ()

Current Tranducer

I

33 (+),34 ()

10In 35 (+), 36 ()

Frame-to-Ground Monitoring Input

Vg 43(+),44(-)

Ig 41 (+),42 ()
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Digital Inputs
Type (Self-Powered) Type ) (+) Type ) (+)
0.D1 25/26 21 2.D1 85 86 1.D1 117 118
0.D2 25/26 22 2.D2 87 88 1.D2 119 120
0.D3 25/26 23 2.D3 89 90 1.D3 121 122
0.D4 25/26 24 2.D4 91 92 1.D4 123 124
2.D5 93 94 1.D5 125 126
2.D6 95 96 1.D6 127 128
2.D7 97 98 1.D7 129 130
2.D8 99 100 1.D8 131 132
2.D9 101 102 1.D9 133 134
2.D10 103 104 1.D10 135 136
Analogic Outputs
Type -) (+) Type ) (+)
AN1-A 53 54 reserved 63 64
AN2-A 55 56 reserved 65 66
AN3-A 57 58 reserved 67 68
AN4-A 59 60 reserved 69 70
Output Relays
Digital Outputs
(max 100mA)
,-.ﬂ—”"m' o o m ~11 ¢ ~9 1 © 4 N 0 49
n,:,!,—T—IQ—)D._ ﬂﬁ_'!'_T_ls D- M{ :t{ m{7 4 5 u-{51 z{
S\ ‘a0 ;;’-o]i g2 8 L1z 6 Lio 8lg 6 \, 6 Ls2 & Lso
18
- 111, oy 112 o 105 106 = 143 oy 144 o 137 o 138
€| —115 &€ | —116 & [—109 & |— 110 € | —147 & | —148 & | r— 141 n:_|r—142
NYY g5 NYY gy o igy ™ 108 ") 45 o \—Lms v jsg ™ 140
Comunications terminals
Main Unit
RS485 Canbus Connection to Remote Unit
A (S+) 27 H 31 A 75
B (S-) 28 L 32 B 76
C 29 C 29 (2) 77
(Y) 78
Remote Unit
RS485
485+
485-
GND
Ethernet port
ETH 1 RI45 ETH 2 RI45 ETH 3 RI45
UsB
Type A Type Mini
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Insertion Diagram (Example)
! == i1k48 S |
FRAME-TO-GROUND VOLTAGE g— FRAME-TO-GROUND VOLTAGE b
Main Unit q Main Unit
MONITORING INPUT ‘{ Wg MONITORING INPUT Vg
44
—
2 DC-Pro B DG-Pro
FRAME-TO-GROUND CURRENT L FRANME-TO-GROUND CURRENT 4 | E———
MONITORING INPUT | ., 9 HONITORING INPUT | 9
r FOINI DC | r FOINI Do
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Main Unit e Main Unit
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Main Unit — Remote Unit connection detail

Power Supol 1
5 30 Vic

74 76 78|

Shilded Cable
(4 wire + shield,0.35mmgq),

Shield is GND

73 7a IT

\U\U\[{\!I\!I\!I z AV /A /A /S \/ A\ S\

C_};//A\ G
D"\\{.} ' (.} . 54 s6]s8 60| |es e6l6s 70 74 76 78 Y
Ny

/’7

34 36 38

' uss
53 55|57 59| |63 65/67 69 7375 77
N ) 94 96198 Iglg)lbl 106108 110112 114 116
D 3 35 37 a4 ] o
ETH1 ETH2 ETH3 4950 o 0

ﬂ -|I||I| 5 87189 91[93 9597 99]101 103 | 105107 10111 113 115
214 618 10 12114 16118 20 | 22 24 26128 30 32 1181200122 124]126 128130 132{134 136 | 138 140 142]144 146 148
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OVERALL DIMENSIONS
Remote Unit
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SPARE PARTS
Main Unit
DYNAMIC D-3500 REC HSG 6P 1318095-1
DYNAMIC D-3500 REC HSG 4P 175363-2
DYNAMIC D-3500 REC HSG 2P 175362-1
DYNAMIC 3100 REC HSG 4P 1-178288-4
DYNAMIC D-3 REC CONT 3L 16-14 1-353715-5
Remote Unit
FMC 1,5 3-ST-3,5 1952270
PHCENIX
FMC 1,5 2-ST-3,5 1952267 CONTACT
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TOOLS
MINI SAHT D3000-3L 2255149-1
EXTRACTION TOOL 234168-1 -: TE

(DYNAMIC D-3)

connectivity
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ELECTRICAL CHARACTERISTICS

APPROVAL: CE
REFERENCE STANDARDS

Dielectric test voltage
Impulse test voltage
Insulation resistance

Environmental Std. Ref. (IEC 60068)

Operation ambient temperature

Storage temperature

Environmental testing (Cold)
(Dry heat)
(Change of temperature)
(Damp heat, steady state)

CE EMC Compatibility (EN50081-2 - EN50082-2 - EN50263)

Electromagnetic emission
Radiated electromagnetic field immunity test

Conducted disturbances immunity test
Electrostatic discharge test

Power frequency magnetic test

Pulse magnetic field

Damped oscillatory magnetic field
Immunity to conducted common mode
disturbance 0Hz-150KHz

Electrical fast transient/burst

HF disturbance test with damped oscillatory wave
(1MHz burst test)

Oscillatory waves (Ring waves)

Surge immunity test

Voltage interruptions

Resistance to vibration and shocks

Electric Rated Value

Accuracy at reference value of influencing factors
Rated Current

Rated Voltage

Average power supply consumption
Output relays

MICRQ)ENER

IEC 60255-5
IEC 60255-5
> 100MQ

-10°C / +55°C
-25°C / +70°C
IEC60068-2-1
IEC60068-2-2
IEC60068-2-14
IEC60068-2-78

EN55022
IEC61000-4-3
ENV50204
IEC61000-4-6
IEC61000-4-2
IEC61000-4-8
IEC61000-4-9
IEC61000-4-10
IEC61000-4-16

IEC61000-4-4
IEC60255-22-1

IEC61000-4-12
IEC61000-4-5
IEC60255-4-11

IEC 60255 - EN50263 - CE Directive - EN/IEC61000 - IEEE C37

2kV, 50/60Hz, 1 min.
5kV (c.m.), 2kV (d.m.) — 1,2/50us

RH 93% Without Condensing AT 40°C

industrial environment

level 3 80-2000MHz 10V/m
900MHz/200Hz 10V/m

level 3 0.15-80MHz 10V

level 4 6kV contact / 8kV air
1000A/m 50/60Hz
1000A/m, 8/20us
100A/m, 0.1-1MHz

level 4

level 3 2kV, 5kHz

class 3 400pps, 2,5kV (m.c.), 1kV (d.m.)

level 4 4kV(c.m.), 2kV(d.m.)

level 4 2kV(c.m.), 1kv(d.m.)

IEC60255-21-1 - IEC60255-21-2 10-500Hz 1g

1% In

2% + to (to=20+30ms @ 2xIs)

for measure
for times

0 - +20mA (40) = 0 — In (2In)
0 - 20mA (40) = 0 — Vn (2Vn)

< 20 VA

rating 5 A; Vn = 380 V

A.C. resistive switching = 1100W (380V max)
make = 30 A (peak) 0,5 sec.

break = 0.3 A, 110 Vcc,

L/R = 40 ms (100.000 op.)

The performance and features shown in this document may be changed at any time and
only commit MicroEner after confirmation.

http://www.microener.com
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