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1. NORME GENERALI

\ 1.1 - Stoccaggio e trasporto |

Devono essere rispettate le condizioni ambientali riportate sul catalogo o dettate dalle norme IEC
applicabili.

1.2 - Installazione

Deve essere eseguita correttamente in accordo alle condizioni di funzionamento stabilite dal
costruttore ed alle normative IEC applicabili.

1.3 - Connessione elettrica

Deve essere strettamente eseguita in accordo agli schemi di connessione forniti con il prodotto,
alle sue caratteristiche e nel rispetto delle normative applicabili, con particolare attenzione alla
sicurezza degli operatori.

1.4 - Grandezze in ingresso ed alimentazione ausiliaria

Verificare attentamente che il valore delle grandezze in ingresso e la tensione di alimentazione
siano corretti ed entro i limiti della variazione ammissibile.

‘ 1.5 - Carichi in uscita |

Devono essere compatibili con le prestazioni dichiarate dal costruttore.

‘ 1.6 - Messaaterra |

Quando sia prevista, verificarne attentamente l'efficienza.

\ 1.7 - Regolazione e calibrazione |

Verificare attentamente la corretta regolazione delle varie funzioni in accordo alla configurazione del
sistema protetto, alle disposizioni di sicurezza e all’eventuale coordinamento con altre
apparecchiature.

1.8 - Dispositivi di sicurezza

Verificare attentamente che tutti i mezzi di protezione siano montati correttamente, applicare idonei
sigilli dove richiesto e verificarne periodicamente l'integrita.

1.9 - Manipolazione

Nonostante siano stati utilizzate tutte le migliori tecniche di protezione nel progettare i circuiti
elettronici dei relé MS, i componenti elettronici ed i congegni semiconduttori montati sui moduli
possono venire seriamente danneggiati dalle scariche elettrostatiche che possono verificarsi
durante I'eventuale manipolazione. Il danno causato potrebbe non essere immediatamente visibile,
ma l'affidabilita e la durata del prodotto sarebbero ridotte. | circuiti elettronici prodotti da MS sono
completamente sicuri contro la scariche elettrostatiche (15 kV; IEC 255.22.2) quando sono
alloggiati nell’apposito contenitore. L'estrazione dei moduli senza le dovute cautele li espone
automaticamente al rischio di danneggiamento.
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a - Prima di rimuovere un modulo, assicurarsi ,toccando il contenitore, di avere il medesimo
potenziale elettrostatico dell’apparecchiatura.

b - Maneggiare le schede sempre per mezzo della mostrina frontale, dell’intelaiatura, o ai margini

del circuito stampato. Non toccare i componenti elettronici, le piste del circuito stampato o i
connettori.

¢ - Non passare le schede ad un altra persona se non dopo avere verificato di essere allo stesso
potenziale elettrostatico. Darsi la mano permette di raggiungere lo stesso potenziale.

d - Appoggiare le schede su di una superficie antistatica, o su di una superficie che sia allo stesso
Vs. potenziale.

e - Riporre o trasportare le schede in un contenitore di materiale conduttore.

Ulteriori informazioni riguardanti le procedure di sicurezza per tutte le apparecchiature elettroniche
possono essere trovate nelle norme BS5783 e IEC 147-OF.

1.10 - Manutenzione ed utilizzazione

Fare riferimento alle istruzioni del costruttore; la manutenzione deve essere effettuata da personale
specializzato ed in stretta conformita alle norme di sicurezza. (vedi paragrafo 14)

1.11 - Guasti eriparazioni

Le calibrazioni interne ed i componenti non devono essere alterati 0 sostituiti.
Per riparazioni rivolgersi a MS od al suo rivenditore autorizzato.

Il mancato rispetto delle norme e delle istruzioni sopra indicate sollevano il costruttore da ogni
responsabilita.

2. CARATTERISTICHE GENERALI E FUNZIONAMENTO

Le misure di ingresso vengono inviate a 1 trasformatore di tensione e a 4 trasformatori di corrente
( 3 misurano la corrente di fase — 1 la corrente di guasto a terra).

Gli ingressi di corrente possono essere a 1A o 5A.

L’ingresso di tensione & di 100V (da V1:v3/(100:3)V connessione a triangolo aperto V.Ts.).
Effettuare i collegamenti secondo lo schema riportato sul fianco del relé.

Verificare i valori di alimentazione riportati sullo schema e sul bollettino di collaudo.

2.1 Alimentazione ausiliaria

Il rele & provvisto di proprio alimentatore interno del tipo multitensione autoregolato, autoprotetto
e galvaniticamente isolato a mezzo trasformatore.

Il relé puo essere equipaggiato con due diversi tipi di alimentazione ausiliaria:

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

Prima di alimentare il rele verificare che la tensione ausiliaria disponibile sia idonea
all'alimentatore montato.
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2.2 ALGORITHM OF THE TIME CURRENT CURVES

The Time Current Curves are generally calculated with the following equation :

where :

t(l) = oKeT +1,

t(l) = Actual trip time delay when the input current equals |
Is = Set minimum pick-up level
-1
K = A +B
10° -1
I
Ts = Settime delay : t(I) =Ts when I_:10
S
tr = Operation time of the output relay on pick-up.

The constants A, B, K and a have different values for the different Time Current Curves.

Curve Name Curve ldentifier A B a K

IEC A Inverse A 0.14 0 0.02 0.3366
IEC B Very Inverse B 13.5 0 1 0.6667
IEC C Extr. Inverse C 80 0 2 1.2375
IEEE Moderate Inverse MI 0.0104 0.0226 0.02 4.1106
IEEE Short Inverse SI 0.00342 0.00262 0.02 13.3001
IEEE Very Inverse VI 3.88 0.0963 2 7.3805
IEEE Inverse I 5.95 0.18 2 4.1649
IEEE Extremely Inverse El 5.67 0.0352 2 10.814
Independent Definite time |D t=Ts

Curves are user selectable for the following relay’s functions
1F51 (FI>) = Low-set phase overcurrent
1F51N (FO>) = Low-set Earth Fault current

F46 (Fl>>) = Negative Sequence overcurrent

For functions
2F51 (I>>, tI>>) = High-set phase overcurrent
2F51N (O>>, tO>>) = High -set Earth Fault current

the operation is Independent Definite time only
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2.3 OPERATION OF THE DIRECTIONAL EARTH FAULT ELEMENT

It is assumed :

-Is = Set minimum pick-up residual current (3l0) (0>,0>>)

- Uo = Set minimum residual voltage (level to enable Is pick-up)
-a = Set characteristic angle (max. torque angle)

- 3lo = Actual earth fault relay’s input current

- 3Vo = Actual earth fault relay’s input voltage

- @O = Actual lo/Vo phase displacement

- los = Component of lo in the direction o

The directional earth fault element can operate in three different ways according to the programming of
the variable Fa.

Fa = Dis.

The element just operates as a normal overcurrent element without either

Vo residual voltage control (U,) and zero sequence current displacement control

(o)
3o
/ O The element operates if : 3lo >1ls]
Fa = Sup.
The element operates if the following 3 conditions are present :
/ O The input residual voltage 3V, exceeds the set U, 3Vo > [U¢]
s O The input residual current 3l, exceeds the set |s 3lo > [lg]

a The displacement o, of I, from V; is within £ 90° from the set direction a.

aa-90 < @0 £ a+90

/ / 3o

3lo /

(a—90)<(po<((1+90)\/

</

e

77/, Trip ZONE
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Fa = Dir

The element performs a complete directional operation; pick-up takes place if the follow conditions ere

present.

The input residual voltage 3V, exceeds the set U, : 3V, = [Ug]

The component of the input residual current 3l, in the direction o exceeds the set level Is : 3l, cos (o -

) 2 [ls]

3locos (¢, - Q)

3locos (g - @)

The characteristic angle of the relay must be selected according to the kind of earthing of the installation
which has to be protected against earth fault; typical setting are:

- UNEARTHED NEUTRAL o= 90°

- NEUTRAL EARTHED VIA RESISTOR  a=

- SOLIDLY EARTHED NEUTRAL o= 60°

00
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2.4 AUTOMATIC COLD LOAD PICK-UP

When selected (21>>=0N), the pick-up level of the high set overcurrent element is changed as follows.
If during the first 60 msec of the breaker closing, the current exceeds 1.5 pu of the CTs rated primary
current, the setting for the phase high set element is doubled until such time that the phase current
drops below 1.25 pu of the rated CT primary current. This prevents nuisance trips associated with
extended term cold load pick-up situation, or transformer inrush.

2.5 BREAKER FAIL

A programmable time delay (tBF) relay is set equal to the breaker’s clearing time. If the fault is not
cleared (i.e. the element has not dropped out) before this timer expires, a breaker fail is indicated.
The Breaker Failure function is started by tripping of the relay BT if this is programmed. If no output
relay is programmed do BT, the BF function is started at time end of any time delayed protection
element.

‘ 2.6 FUNZIONE DI AUTORICHIUSURA

‘ 2.6.1 Funzionamento

0 Lo stato (Aperto- Chiuso) dell’interruttore principale, segnalato da un contatto normalmente
aperto dello stesso, € rilevato tramite I'ingresso digitale C/B (Morsetti 1-2) del rele.

o Larichiusura viene avviata dopo una apertura dell'interruttore comandata dall’intervento di uno
degli elementi di protezione del relé programmati per attivare la richiusura; la apertura comandata
da un elemento non programmato non avvia la richiusura ma al contrario attiva lo stato di blocco
del relé.

2.6.2 Tempo di neutralizzazione e stato di blocco L.O.

0 Ad ogni chiusura sia manuale che automatica dell’interruttore principale inizia il conteggio del
tempo di neutralizzazione “ tr ”.

o Dopo una chiusura manuale dell'interruttore, I'intervento di qualsiasi elemento di protezione
ritardato durante il tempo “ tr “ attiva lo stato di blocco (L.O.) del relé.
Nello stato di blocco il relé non emette alcun comando di richiusura; lo stato di blocco & segnalato
dal lampeggio del relativo LED e; se previsto in programmazione, dall'intervento di un relé di
uscita.
Il ritorno allo stato di funzionamento normale avviene appena l'interruttore, dopo I'apertura, viene
richiuso manualmente.

a Se entroil tempo “ tr “ dopo la chiusura manuale o automatica dell'interruttore non avviene alcun
intervento degli elementi di protezione ritardati, il relé & pronto ad eseguire dall'inizio il ciclo
programmato delle richiusure
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2.6.3 Comando di Richiusura

Subito dopo la apertura dellinterruttore, se questa & stata comandata da un elemento programmato
per attivazione della richiusura, si avvia il tempo di attesa programmato “ t,C “ alla fine del quale si
eccita il relé di uscita programmato per il comando di chiusura dell'interruttore.

La chiusura dell'interruttore avvia quindi il tempo di neutralizzazione “ tr “ : se durante tr avviene
un’altra apertura comandata da un elemento di protezione programmato per la prossima richiusura
questa viene attuata dopo il relativo ritardo t,C e tr viene nuovamente avviato.

Il ciclo prosegue fino all’ultima richiusura programmata; una nuova apertura durante “ tr “ dopo
I'ultima richiusura del ciclo attiva lo stato di blocco del rele.

Se dopo una richiusura il tempo tr scade senza che avvenga nessuna riapertura, il ciclo riparte
dall’inizio (12 richiusura 1C, 22 richiusura 2C, etc..).
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2.6.4 Programmazione del Ciclo di Richiusura

Un ciclo di richiusura pud essere programmato per comandare fino a quattro operazioni di richiusura
(1C, 2C, 3C, 40).

Per ogni operazione di richiusura si possono programmare le seguenti variabili:

0 Gli elementi ritardati di protezione che comandando I'apertura abilitano la richiusura.

a Iltempo diritardo della richiusura stessa (t1C, t2C, t3C, t4C).

Esempio : Ciclo di tre richiusure

1C = tI>+t>> +t0> + tO>> + tIx> ; tuC = 0.3s
2C = tl> +t0> +tO>> ; LC = 1s
3C = tl>+1t0> ; t:C = 3s
4C = ----eeo-- ; t2.C = 10s

o La prima richiusura 1C viene attivata con un ritardo 0.3s se la apertura & stata comandata da uno
gualsiasi degli elementi ritardati (tI>, tI>>, tO>, tO>>, tl,>).

0 Laseconda richiusura 2C viene attivata con un ritardo 1s se la apertura é stata comandata da
uno dei 3 elementi programmati tl>>, tO>, tO>>,
Se la apertura durante il tempo tr dopo la prima richiusura & provocata da un elemento non
compreso fra i tre programmati, il relé va in blocco.

o Laterzarichiusura 3C viene attivata con ritardo 3s solo se la apertura é stata comandata da uno
dei due elementi tI>, tO>.
Se la apertura durante tr dopo la seconda richiusura & provocata da un elemento diverso dai due
programmati, il relé va in blocco.

0 Nessun elemento é programmato per attivare la quarta richiusura 4C.
Pertanto una apertura durante tr dopo la terza richiusura manda in blocco il relé.

Non programmando alcun elemento per abilitare la prossima richiusura & possibile quindi accorciare
il ciclo delle richiusura.

Ad esempio non programmando alcun elemento per la richiusura 3C, qualsiasi riapertura entro tr
dopo la seconda richiusura provoca lo stato di blocco, pertanto un ciclo di richiusura comprende solo
due manovre.

2.6.5 Doppio programma di regolazione

La funzione di richiusura puo essere attivata con due diversi programmi di regolazione.

La scelta del programma di regolazione da considerare viene operata tramite la comunicazione
seriale.

Le due diverse programmazioni delle tarature rendono disponibili due diverse sequenze di richiusura
da attivare alternativamente a seconda delle condizioni dell'impianto : ad esempio per condizioni
atmosferiche buone o cattive.
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2.6.6 Coordinamento sequenziale

Quando la funzione “ Sequence Coordination “ viene attivata (Programmazione SEQ=0N)
I'apparecchio conteggia una apertura attuata da un altro apparecchio a valle come propria cosi
accorciando il proprio ciclo di richiusura se il guasto é sentito da un altro richiusore a valle.

Se I'apparecchio vede ridiscendere la corrente al disotto della soglia di intervento di un elemento
prima che il ritardo dello stesso sia esaurito, considera che il guasto sia stato aperto da un
interruttore a valle.

2.6.7 Blocco esterno

Lo stato di blocco pud essere anche attivato manualmente tramite I'ingresso digitale Bl (morsetti 1-3)
se questo ingresso e stato programmato per tale funzione.

Se il segnale di blocco viene tolto quando l'interruttore € chiuso il relé ritorna allo stato di normale
funzionamento dopo un ritardo pari al tempo tr.

2.6.8 Contatore delle Richiusure

Ogni richiusura automatica del ciclo viene conteggiata individualmente da un contatore (1Cn°, 2Cn°,
3Cn°®, 4Cn°) e registrata nel menu “ Trip Num”.

Se a seguito di un comando di richiusura l'interruttore non si chiude (non cambia stato) il relé va in
blocco e la richiusura non viene conteggiata.

Un altro contatore infine totalizza il numero di manovre dell’interruttore (OPSn°).
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3. COMANDI E MISURE
Cingue tasti permettono la gestione locale di tutte le funzioni
Un display alfanumerico a 8 caratteri fornisce le relative indicazioni (XXXXXXXX)
(vedere tabella sinottica a fig.1)
FIG.1
MODE SELECT + - ENTER
ACT MEAS | Misure istantanee
MAX VAL. | Valori massimi
MEASURES . , . Letture dei
LastTr-x Valori misurati nell’ultimo menul con i
Misure .
TRIP NUM [ Numero di interventi per ogni pulsanti
(i+” e (i_!’

SET DISP

Lettura dei
parametri regolati

|
Y

PROGR

Programmazione

TEST PRG

Test Funzionale

+ *)

SETTINGS

F>RELAY

SETTINGS | Visualizzazione delle regolazioni

F—RELAY | Visualizzazione della configurazione
dei relé di uscita

PROG ) _ ) “SELECT”
Regolazione dei parametri . ) ) )
® Modifica dei valori con i
Assegnazione dei relé di pulsanti “+" e -
uscita e convalida

LEDSONLY | Test con intervento dei soli led

LED+TRIP | Test con intervento dei led e dei relé di uscita

(*) Abilitata solo se la corrente in ingresso € nulla

Scelta dei parametri
con il pulsante

con il pulsante “ENTER”

Attuazione con il
pulsante ENTER

Premendo questo
pulsante si selezionano
progressivamente i menu
MEASURES, SET DISP,
PROGR, TEST PRG,

Con il pulsante SELECT
si seleziona la categoria
di valori da visualizzare

Quando si € in PROGR, questo
tasto registra il nuovo valore
impostato. Se non si € in
PROG e il relé € in intervento
guesto pulsante resetta
intervento e i relé associati.
Se il relé non é in intervento
riporta al display di default.

| pulsanti + e - sono usati per
visualizzare i parametri nei
menu MEASURES e SET
DISP
Nel menu PROG questi
pulsanti servono ad aumentare
o diminuire il valore della
variabile

Rl
~~
~<,
~
~
~
~—

Quando si € nel menu PROG e
la corrente € nulla, premere |l
pulsante nascosto PROG per
accedere ai menu SETTING e
F—>RELAY
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4. SEGNALAZIONI

Eight signal leds (normally off) are provided:

\77L771 \77L771 [ rffj‘”\
e & '@ |0
> > (0> (0>
o e e [0 |
PROG/ 1>/ |BR.FAIL| RECLOSE
| IRF | | | BLACT{TIME/LO |

a) Red LED I> o Flashing when measured current exceeds the set trip level [12>].
o llluminated on trip after expiry of the set trip time delay [tl>>].
b) Red LED [>> O Same as above related to [I>>], [tI>>].
¢) Red LED o> O Same as above related to [O>], [tO>].
d) Red LED O>> o Same, as above related to [O>>], [tO>>].
e) Yellow LED PROG/IRF 0 Flashing during the programming of the parameters or in case of
Internal Relay Fault.
f) Red LED > o Flashing when measured current exceeds the set trip level [12>].
o llluminated on trip after expiry of the set trip time delay [tl>>].
g) Red LED BR.FAIL./ 0 Flashing when a blocking signal is present at the relevant input
BL.ACT. terminals.
o Lit-on when the BREAKER FAILURE function is activated.
h) Yellow LED RECLOSE o Flashing during reclose timing (txC)
TIME/L.O. 0 Lit-on when reclosing function is in the lock-out status

The reset of the leds takes place as follows:

a From flashing to off, automatically when the lit-on cause disappears.
a From ON to OFF, by "ENTER/RESET" push button only if the tripping cause has disappeared.

In case of auxiliary power supply failure the status of the leds is recorded and reproduced when power
supply is restored.
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5. RELE' DI USCITA

Sono previsti cinque relé di uscita. (R1, R2, R3, R4, R5)

a) - | relé R1,R2,R3,R4 normalmente diseccitati (eccitati per intervento) possono essere indirizzati
ad una o piu delle funzioni previste per I'apparecchio.
Un relé eventualmente assegnato all'elemento istantaneo di una funzione si riarma
automaticamente appena la causa di intervento scompare (corrente al disotto della soglia di
intervento impostata). Anche se la causa di intervento € ancora presente, trascorso il ritardo di
intervento impostato per I'elemento ritardato della funzione, il relé istantaneo viene comunque
riarmato dopo un tempo di attesa regolabile [tBF]. (Funzione di protezione contro mancata apertura
dell'interruttore). Si noti che un relé assegnato contemporaneamente agli elementi istantanei di
funzioni diverse, interviene al superamento del minore dei livelli e si riarma (dopo tBF) allo scadere
del minore dei ritardi di intervento.
Il riarmo dopo l'intervento dei relé assegnati agli elementi ritardati pud essere programmato
"AUTOMATICQO" o0 "MANUALE".
In "AUTOMATICOQ" il riarmo avviene automaticamente quando il parametro causa dello intervento
scende al disotto della soglia di intervento.
In "MANUALE" il riarmo deve essere comandato a mezzo pulsante "ENTER/RESET" o da segnale
per via seriale.
Occorre notare che la programmazione non consente di assegnare contemporaneamente ad uno
stesso relé l'intervento istantaneo e ritardato della stessa funzione o di funzioni diverse.
Pertanto i relé assegnati agli inizi tempo non possono essere assegnati alla fine tempo e viceversa

b) - Il relé R5 normalmente eccitato (discettato per intervento) segnala:
Q guasto interno
0 mancanza alimentazione ausiliaria
0 durante la programmazione

0 comunque situazione di non operativita del relé.

6. SERIAL COMMUNICATION (Optional: see relevant instruction manual)

The relays fitted with the serial communication option can be connected via a cable bus or (with proper
adapters) a fiber optic bus for interfacing with a Personal Computer (type IBM or compatible).

Via the communication bus all settings and commands available on relay's keyboard can be operated
from the computer and viceversa all information available at relay's level can be received at computer's
level. The transmission standard is RS485 (converter 485/232 available).

Each relay is identified by its programmable address code (NodeAd) and can be called from the P.C.
fitted with a WINDOWS (version 3.1 or later) program driven by the application program supplied by
Microelettrica Scientifica.
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7. DIGITAL INPUTS AND TIME SYNCHRONIZATION INPUT

\ 7.1 Three optoisolated digital inputs are available:

a Open circuit voltage at relevant terminals (1-2, 1-3, 1-14) is 15 Vdc
o Internal resistance 2,2kQ
The inputs are activated when relevant terminals are shorted (external resistance < 2kQ)

» BI (terminals 1-3) : it blocks the operation of the time delayed element of the function
programmed and or the operation of the Reclose function (see
“Programming of function settings” § 12.1)

For the protection functions the blocking input blocks the operation of the output relay of the function
blocked but not its time delay : when the block input is removed the output relay will trip instantaneously
(if the function’s trip time delay is already expired) or after the remaining time delay.

For the Autoreclose function the blocking input makes the reclose lock-out led g lit-on the Alarm relay
(if programmed) pick-up and the reclose function to go into the Locked Status.

When the blocking input is removed the relay comes back to the normal status after the waiting time 5s.
The presence of a blocking input signal is monitored by the red led f flashing.

» C/B (terminals 1-2) : connected to a hormally open auxiliary contact of the Circuit Breaker, it
discriminates Open Status (contact open) or Closed Status (contact closed) of
the C/B.
This input is used for operation of the autoreclose functions.

» BIR (terminals 1-14) : Another optoisolated input is available for a IRIG-B time Synchronisation input
from GPS — Accuracy 10ms —
Time Synchronization can also be made via serial communication interface

(see §7.2.1)
A WARNING

Connection of a GPS system to the IRIG-B input (termination 1 — 14) must
be made through a proper adapter device supplied on request as optional.
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7.2 CLOCK AND CALENDAR

The unit features a built in clock calendar with Years, Months, Days, Hours, Minutes, Seconds,
Tenths of seconds and Hundredths of seconds.

\ 7.2.1 Clock synchronization.

The clock can be synchronized via the IRIG-B digital input (terminals 1 — 14) or the serial

communication interface.

By programming the variable (Tsyn = 5, 10°, 15°, 30°, 60°, IRGI-B, Dis) the Synchronization is

made in different ways :

a) Tsyn = Dis : The current date can only be modified manually either via the
front panel keyboard (SETTING MENU) or via the serial
communication interface (programming mode).

b) Tsn = IRIG-B : The date is automatically updated by the IRIG-B input signal.

c) Tsn=5,10,15,30, 60 : The date is updated via the serial interface as follows :

The unit expects to receive a sync signal at the beginning of every hour and once every Tsy,
minutes. When a sync signal is received, the clock is automatically set to the nearest expected

synchronization time.

For example: if Tsyn is 10min and a sync signal is received at 20:03:10 January the 10™, 98, then
the clock is set to 20:00:00 January the 10™, 1998. On the other hand, if the same sync signal
were received at 20:06:34, the clock would be set to 20:10:00, January the 10™ 98.

Note that if a sync signal is received exactly in the middle of a Ty, period, the clock is set to the
previous expected synchronization time.

7.2.2 Date and time setting

When the PROG/SETTINGS menu is entered, the current date is displayed with one of the
groups of digits (YY, MMM or DD) blinking.
The DOWN key operates as a cursor. It moves through the groups of digits in the sequence

YY => MMM =>DD =>YY => ..

The UP key allows the user to modify the currently blinking group of digits.
If the ENTER button is pressed the currently displayed date is captured.

On the other hand pressing the SELECT button leaves the current date unchanged and scrolls
the SETTINGS menu. Current time can now be modified using the same procedure described

above.

If synchronization is enabled and the date (or time) is modified, the clock is stopped until a sync
signal is received (via digital input or the serial port). This allows the user to manually set many

units and have them to start their clocks in a synchronized fashion.

On the other hand if synchronization is disabled the clock is never stopped.

Note that the setting of a new time always clears 10ths and 100ths of sec.

7.2.3 Time resolution

The clock has a 10ms resolution. This means that any event can be time-stamped with a 10ms
resolution, although the information concerning 10ths and 100ths of sec. can be accessed only

via the serial communication interface.
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8. TEST

Besides the normal "WATCHDOG" and "POWERFAIL" functions, a comprehensive program of self-test
and self-diagnostic provides:

a

Diagnostic and functional test, with checking of program routines and memory's content, run every
time the aux. power is switched-on: the display shows the type of relay and its version number.

Dynamic functional test run during normal operation every 15 min. (relay's operation is
suspended for less than 10 ms). If any internal fault is detected, the display shows a fault message,
the Led "PROG/IRF" illuminates and the relay R5 is deenergized.

Complete test activated by the keyboard or via the communication bus either with or without tripping
of the output relays. (Anyway the output relay associated to reclosing in not energized during test)

9. KEYBOARD AND DISPLAY OPERATION

All controls can be operated from relay's front or via serial communication bus.
The keyboard includes five hand operable buttons (MODE) - (SELECT) - (+) - (-) - (ENTER/RESET)
plus one indirect operable key (PROG) (see synoptic table a fig.1):

a)

b)

- White key MODE

MEASURES
SET DISP
PROG

TEST PROG

- Greenkey SELECT

- Red key “+” AND “-*

- Yellow key ENTER/RESET

- Indirect key

when operated it enters one of the following operation modes
indicated on the display :

Reading of all the parameters measured and of those recorded
in the memory

Reading of the settings and of the configuration of the output
relays as programmed.

Access to the programming of the settings and of relay
configuration.

Access to the manual test routines.

When operated it selects one of the menus available in the
actual operation MODE

When operated they allow to scroll the different information
available in the menu entered by the key SELECT

It allows the validation of the programmed settings
- the actuation of test programs

- the forcing of the default display indication

- the reset of signal Leds.

Enables access to the programming.
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10. READING OF MEASUREMENTS AND RECORDED PARAMETERS

Enter the MODE “MEASURE”, SELECT the menus “ACT.MEAS”"-“MAX VAL"-“LASTTRIP"-

“TRIP NUM", scroll available information by key “+” or “-* .

10.1 ACT.MEAS

Actual values as measured during the normal operation. The values displayed are continuously

refreshed.

Display Description

XXXXXxx | Date : Day, Month, Year
XX XX XX Hour : Hours, Minutes, Seconds
IAXxxxxA | True R.M.S. value of the current of phase A displayed as primary Amps. (0 — 99999)
IBxxxxxA |As above, phase B.
ICxxxxxA |As above, phase C.
loxxxxxA |As above, earth fault current.
[2XXXXXA Negative Sequence component of the 3-phase current system
UoxxxxxV | True R.M.S. value of the residual voltage displayed as secondary voltage
of main V.Ts. (1-210)V
@oxxxxx° |lo/Uo phase displacement angle in degrees.
10.2 MAX VAL |

Highest values recorded starting from 100ms after closing of main Circuit Breaker plus inrush values
recorded within the first 100ms from Breaker closing, (refreshed any time the breaker closes).

Display Description

IAxxxxIn Max demand of phase A current after the first 100ms, displayed as p.u. of C.Ts
rated current

IBxxxxIn As above, phase B.

ICxxxxIn As above, phase C.

loxxxxOn | As above, earth fault current.

[2xxxxINn As above, negative sequence current component

UoxxxxxV | Max value of Uo recorded after the first 100ms.

SAxxxxIn | Max demand current of phase A during the first 100ms.

SBxxxxIn | As above, phase B.

SCxxxxIn | As above, phase C.

SoxxxxOn | As above, earth fault current.

SUoxxxxV | Max value of Uo recorded during the first 100ms.
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10.3 EVENT RECORDING (LASTTRIP)

RECORDING OF THE LAST TEN EVENTS: Display of the function which caused the tripping of the relay plus
values of the parameters at the moment of tripping. The memory buffer is refreshed at each new relay tripping.
A much more extensive information is available from the RS485 serial port.

Each of the last ten event records stored into the FIFO memory contains:

O A date and time stamp. (A time synchronization signal can be sent either via serial interface or to the
IRIG-B input allowing the use of an external satellite clock to synchronize all relays on the system with
10ms accuracy).

Q Each % cycle for 10 cycles (2 pre-fault, 8 post-fault), the following data are recorded :

¢ The R.M.S. values of the three phase currents, ground current, negative sequence current, and the
residual voltage.

¢ Pick-up and trip status of the low and high set phase and ground element, the negative sequence
elements and the reclose element

¢ Operating status of the five output relays.

¢ Time to the end of count-down of the reclose reset timer tr as well as of the timers relevant to any of the
Reclose shots.

The data are stored and collected by the MS-COM application program, from which they can be organized by a
spread sheet program (EXCEL)

¢ Two or more events taking place within 5 ms are recorded simultaneously and the indication of the
Cause which produced the event shows all the function which caused the different events.

¢ The duration of each event record is 10 cycles : any event taking place during the recording time
remains in the same event record.

Display Description

LastTr-x Indication of the recorded event (x= 0 to 9)
Example: Last event (LastTr —0) Last but one event (LastTr-1) etc...
F: xxxxx Display of the function which caused the last tripping: i = tI>; | = tI>>; 0 = t0>; O =
tO>>; N=tl2>

IAXxxxIn Current of phase A.

IBxxxxIn Current of phase B.

ICxxxxIn Current of phase C.

loxxxxOn | Earth fault current.

I2xxxxIn Negative Sequence component of current.

UoxxxxxV | Residual voltage.

@oxxxxx° |lo/Uo phase displacement.

trXXXXxs Remaining time to elapse of tr — If tr=0 the trip has taken place during tr after a
closure
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| 10.4 TRIP NUM |

Counters of the number of operations for each of the relay functions.
The memory is non-volatile and can be cancelled only with a secret procedure.

Display Description

[> XXXXX Low set timed overcurrent element [tI>] operations
[>>XXXXX High set overcurrent element [tI>>] operations

10 >XXXXX Low set earth fault element [tO>] operations

lo>>xxxxx | High set earth fault element [tO>>] operations

12 XXXXX Negative Sequence overcurrent element [tI>>] operations
1Cxxxxxx [ N° of reclousure operated by the first reclosing shot 1C
2Cxxxxxx | N° of reclousure operated by the 2" reclosing shot 2C
3Cxxxxxx | N° of reclousure operated by the 3™ reclosing shot 3C
4Cxxxxxx | N° of reclousure operated by the 4" reclosing shot 4C
OPSxxxxx | Number of Circuit Breaker’s operations

11. READING OF PROGRAMMED SETTINGS AND RELAY’S CONFIGURATION

Enter the mode “SET DISP”, select the menu “SETTINGS” or “F—RELAY”, scroll information
available in the menu by keys “+” or “-“.

o SETTING = values of relay’s operation parameters as programmed
S
o F—>RELA = outputrelays associated to the different functions as programmed.

Y
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12. PROGRAMMING

The relay is supplied with the standard default programming used for factory test. [Values here below
reported (--- )]

The same factory programming is used for both the two settings — Setting 1 and Setting 2 — available as
explained at § 2.6.3.

All parameters can be modified as needed in the mode PROG and displayed in the mode SET DISP
Local Programming by the front face key board is enabled only if no input current is detected
(main switch open). Programming via the serial port is always enabled but a password is
required to access the programming mode. The default password is the null string; in the
standard application program for communication “MS-COM” it is also provided an emergency
password which can be disclosed on request only.

As soon as programming is enabled, the Led PRG/IRF flashes and the alarm relay R5 is deenergized..
Enter MODE “PROG” and SELECT either “SETTING1” or “SETTING2” for programming of
parameters or “F—>RELAY” for programming of output relays configuration; enable programming by the
indirect operation key PROG.

The key SELECT now scrolls the available parameters. By the key (+), (-) the displayed values can be
modified; to speed up parameter’s variation press the key SELECT while “+” or “-“ are pressed.

Press key “ENTER/RESET” to validate the set values.

12.1 PROGRAMMING OF FUNCTIONS SETTINGS

(mG00)ap)

In is the 500 is the Ap is the unit of
name setting measure,

Mode PROG menu SETTINGS. (Production standard settings here under shown).

Display Description Setting Step | Unit
Range
XXXXXXX Current date DDMMMYY - -
XXIXXIXX Current time HH:MM:SS - -
Fn 50 Hz | Mains frequency 50— 60 10 Hz
In 500Ap | Rated primary current of the phase C.Ts. 1-9999 1 A
On 500Ap |Rated primary current of the C.Ts. or of the tore C.T. 1-9999 1 A
supplying the zero sequence current
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Description

Setting
Range

Operation characteristic of the low-set overcurrent D D
element: A A
(D) = Independent definite time B B
(A) = IEC Inverse Curve type A C C
F(I>) D (B) = IEC Very Inverse Curve type B M M
(C) = IEC Extremely Inverse Curve type C Sl Sl -
(M) = IEEE Moderate Inverse Curve VI VI
(SI) = IEEE Short Inverse Curve I I
(VI) = IEEE Very Inverse Curve El El
() = |EEE Inverse Curve
(El) = IEEE Extremely Inverse Curve
I>1.0In Trip level of low-set overcurrent element (p.u. of the 0.5-4-Dis 0.01 In
rated current of the phase C.Ts.)
Trip time delay of the low-set overcurrent element
tI> 2.0s In the inverse time operation [tI>] is the trip time delay at 0.05-30 0.01 S
| = 10x[1>]
I>> 2In Trip level of high-set overcurrent element (p.u. of the 0.5-40 - Dis 0.1 In
rated current of the phase C.Ts
tI>>1.0s | Trip time delay of the high-set overcurrent element 0.05-3 0.01 S
21>> ON Automatic Cold Load pick-up ON - OFF |ON-OFF| -
Starting level of the zero-sequence polarizing input
Uo 10V |voltage. This is the minimum level of Uo needed to 2-25 1 \%
enable the operation of the directional earth element.
Operation mode of the earth fault element (see § 2.3)
Fo = Dis : Non directional operation Dis Dis
Fa Dir Fo = Sup: Operation with residual voltage enabling and Sup Sup -
direction supervision only (o - 90) < a, < (o Dir Dir
+ 90)
Fo = Dir : Complete directional operation
a= 90° Max sensitivity direction of the earth fault current 0-359 1 °
Operation characteristic of the low-set earth fault D D
element: A A
(D) = Independent definite time B B
(A) = IEC Inverse Curve type A C C
(B) = IEC Very Inverse Curve type B Mi Mi
F(O>) D (C) = IEC Extremely Inverse Curve type C Sl 5] -
(Ml) = IEEE Moderate Inverse Curve VI VI
(SI) = IEEE Short Inverse Curve I I
(V) = IEEE Very Inverse Curve El El
() = |EEE Inverse Curve
(El) = IEEE Extremely Inverse Curve
O> .10n |Trip level of low-set earth fault element (p.u. of the 0.02-0.4-Dis| 0.01 On
rated current of the C.Ts. for zero sequence detection)
tO> 4.0s | Trip time delay of low-set earth fault element. In the 0.05-30 0.01 S
inverse time operation [tO>] is the trip time delay at | =
10x[O>].
O>> .50n | Trip level of high-set earth fault element (p.u. of the 0.02-1-Dis 0.01 On

rated current of the C.Ts. for zero sequence detection)
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[tO>>3.0s | Trip time delay of the high-set earth fault element | 005-3 | o001 | s
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Description Setting
Range
Operation characteristic of the Negative Sequence D D
element: A A
(D) = Independent definite time B B
(A) = IEC Inverse Curve type A C C
(B) = IEC Very Inverse Curve type B M M
F(l2) D (C) = IEC Extremely Inverse Curve type C Sl Sl -
(M) = IEEE Moderate Inverse Curve VI VI
(SI) = IEEE Short Inverse Curve I I
(VI) = IEEE Very Inverse Curve El El
() = |EEE Inverse Curve

(ED) IEEE Extremely Inverse Curve
I2 .6In Trip level of the negative sequence overcurrent element | 0.5 - 4 - Dis 0.01 In
(p.u. of the rated current of phase C.Ts)
t12>2.0s Trip time delay of the negative sequence element. In the 0.05-30 0.01 S
inverse time operation [tl2>] is the trip time delay at
12=10x[12>]
1C —I-O [Selection of the function(s) selected to initiate the first |  ----- - -
reclosing shot 1C (i=tl>; I =tl>>;0=t0>; O = 2ilo0O
tO>>;12=tl2>)
2C -i-00 |As above for second reclosing shot2Cc |  ----- - -
(i=tl>; 1 = tI>>; 0 = t0>; O = t0>>; 12=tl2>) 2ilo0O
3C ——o00 |As above for third reclosing shot3c |  ----- - -
(i=1tl>; 1 =tI>>; 0 =tO>; O = tO>>; 12=tl2>) 12il00O
4C —|-O |As above for fourth reclosing shot4Cc |  ----- - -
(i=1tl>; 1 =tI>>; 0 = tO>; O = tO>>; 12=tl2>) 12il00O
t1C 2s Reclosing time interval of first reclosing shot 0.1 - 1800 0.1 S
t2C 4s As above for 2" reclosing shot 0.1 - 1800 0.1 S
t3C 6s As above for 3" reclosing shot 0.1 - 1800 0.1 S
t4C 8s As above for 4" reclosing shot 0.1 - 1800 0.1 S
tr  8s Reset interval (reclaim time)after any successful 1-200 1 S
reclosure
LO# 3 Lock-out number. Determines the number of shots to 1-2-3-4|1-2-34 -
Lock-out
Change Setting. Determines when the relay 1-2-3-4-
ChSet 2 |automatically changes from setting group 1 to setting 1-2-3-4-Dis Dis -
group 2 (not viceversa)
SEQ COFF | Sequence coordination with downstream recloser ON - OFF |ON-OFF| -
tBF .25s Time delay for Breaker Failure alarm 0.05-0.25 0.01 S

B—I> OFF | Blocking Input at terminals 1-3, blocks the timed output ON - OFF |ON-OFF| -
of the function 1>

B—I>>0F |As above, for function I>> ON - OFF ON-OFF -
F

B—»>0O> As above, for function O> ON - OFF |ON-OFF| -
OFF

B—O>>0F | As above, for function O>> ON - OFF ON-OFF -
F

B—l2 OFF | As above, for function [2> ON-OFF |oON-OFF| -

B—RclIOF |Blocking Input at terminals 1-3, blocks the reclose ON - OFF |ON-OFF -
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F function
Synchronisation Time 5-10 5-10
Tsyn IRIG |Expected time interval between sync. pulse. 15-30 15-30
IRIG-B IRIG-B | min
Dis Dis
NodAd 1 |ldentification number for connection on serial 1-250 1 -
communication bus

The setting Dis indicates that the function is disactivated.
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12.2 PROGRAMMING THE CONFIGURATION OF OUTPUT RELAYS

() (2l

This is the name This dash means The number 2 This dash The number 4
of protective that output relay =~ means that means that means that output
number 1is not output relay 2 output relay  relay 4 will operate
assigned to this will operate  number 3 is hot when this element
element when this assigned to this trins

Mode PROG menu F>RELAY (Production standard settings here under shown).

The key "+" operates as cursor; it moves through the digits corresponding to the four programmable

relays in the sequence 1,2,3,4,(1= relay R1, etc.) and makes start flashing the information actually

present in the digit. The information present in the digit can be either the number of the relay (if this

was already associated to the function actually on programming) or a dot (-) if the relay was not yet

addressed.

The key "-" changes the existing status from the dot to the relay number or viceversa.

Display Description

> ---- | Instantaneous element of low-set overcurrent operates relays R1,R2,R3,R4.
(only one or more, whatever combination)
tl> 1--- | As above, time delayed element.
[>> ---- | Instantaneous element of high-set overcurrent operates relay R1,R2,R3,R4.
tI>> -2-- | As above, time delayed element.
o> ---- | Instantaneous element of low-set earth fault element operates relay R1,R2,R3,R4.
tO> 1--- | As above, time delayed element.
O>> ---- |Instantaneous element of high-set earth fault element operates relay R1,R2,R3,R4.
tO>> -2-- | As above, time delayed element.
I2 ---- | Instantaneous element of Negative Sequence current operates relays R1,R2,R3,R4.
tl2 1--- | As above, time delayed element.
C ---4 | Reclousure operates relay R1,R2,R3,R4.
rLO --3- | Reclose Lock-out status operates relay R1,R2,R3,R4.
tBF ---- |Breaker failure alarm operates relay R1,R2,R3,R4.
BT ---- | Breaker Trip relay. (see § 2.6.2)
The reset after tripping of the relays associated to the time delayed elements
can take place: (A) automatically when current drops below the trip level.
tFRes: A (M) manually by the operation of the "ENTER/RESET" key.
The reset is always automatic for relays assigned to instantaneous element or to the
Reclose function.
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Il3. MANUAL AND AUTOMATIC TEST OPERATION

| 13.1 Mode "TESTPROG" subprogram "W/O TRIP" |

Operation of the yellow key activates a complete test of the electronics and the process routines.

All the leds are lit-on and the display shows (TEST RUN).

If the test routine is successfully completed the display switches-over to the default reading (XX:xx:xx).
If an internal fault is detected, the display shows the fault identification code and the relay R5 is
deenergized. This test can be carried-out even during the operation of the relay without affecting the
relay tripping in case a fault takes place during the test itself.

13.2 Mode "TESTPROG" subprogram "WithTRIP" |

Access to this program is enabled only if the current detected is zero (breaker open).

Pressing the yellow key the display shows "TEST RUN?". A second operation of the yellow key
starts a complete test which also includes the activation of all the output relays.

The display shows (TEST RUN) with the same procedure as for the test with W/O TRIP.

Every 15 min during the normal operation the relay automatically initiates an auto test procedure
(duration < 10ms). If any internal fault is detected during the auto test, the relay R5 is deenergized,
the relevant led is activated and the fault code is displayed.

/ f\ WARNING

Running the WithTRIP test will operate all of the output relays. Care must be taken to ensure that no
unexpected or harmful equipment operations will occur as a result of running this test.

It is generally recommended that this test be run only in a bench test environment or after all dangerous
output connections are removed.

] 14. MAINTENANCE

No maintenance is required. Periodically a functional check-out can be made with the test procedures
described under MANUAL TEST chapter. In case of malfunctioning please contact

Microelettrica Scientifica Service or the local Authorised Dealer mentioning the relay's Serial No reported
in the label on relays enclosure.

/ i\ WARNING

In case of Internal Relay Fault detection, proceed as here-below indicated :

o If the error message displayed is one of the following “DSP Err”, “ALU Err” ,"KBD Err” ,”ADC Err”,
switch off power supply and switch-on again. If the message does not disappear send the relay to
Microelettrica Scientifica (or its local dealer) for repair.

a If the error message displayed is “E2P Err”, try to program any parameter and then run “W/OTRIP”.
If message disappear please check all the parameters.
o If message remains send the relay to Microelettrica Scientifica (or its local dealer) for repair.

O
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15. ELECTRICAL CHARACTERISTICS

REFERENCE STANDARDS

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

Q Dielectric test voltage IEC 60255-5 2kV, 50/60Hz, 1 min.

Q Impulse test voltage IEC 60255-5 5kV (c.m.), 2kV (d.m.) — 1,2/50us

Q Climatic tests IEC 68-2

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

Q Electromagnetic emission EN55022

QO Radiated electromagnetic field immunity test IEC61000-4-3 level 3 80-1000MHz 10V/m
ENV50204 900MHz/200Hz 10V/m

Q Conducted disturbances immunity test IEC61000-4-6 level 3 0.15-80MHz 10V/m

Q Electrostatic discharge test IEC61000-4-2 level 4 6kV contact / 8kV air

Q Power frequency magnetic test IEC61000-4-8 1000A/m 50/60Hz

Q Pulse magnetic field IEC61000-4-9 1000A/m, 8/20us

Q Damped oscillatory magnetic field IEC61000-4-10 100A/m, 0.1-1MHz

Q Electrical fast transient/burst IEC61000-4-4 level 4 2kV, 5kHz

Q HF disturbance test with damped oscillatory wave (IMHz IEC60255-22-1 class 3 400pps, 2,5kV (m.c.), 1kV (d.m.)

burst test)

Q Oscillatory waves (Ring waves) IEC61000-4-12 level 4 4kV(c.m.), 2kV(d.m.)

Q Surge immunity test IEC61000-4-5 level 4 2kV(c.m.), 1kv(d.m.)

Q Voltage interruptions IEC60255-4-11

0 Resistance to vibration and shocks IEC60255-21-1 - IEC60255-21-2

CHARACTERISTICS

0 Accuracy at reference value of influencing factors 1% In for measure
0,1% On
+/- 10ms for times
0 Rated Current In=10or5A - On=1o0r5A
Q Current overload 200 A for 1 sec; 10A continuos
Q Burden on current inputs Phase : 0.01VA at In = 1A; 0.2VA at In = 5A
0.02VA at On = 1A; 0.4VA at On = 5A
QO Rated Voltage Un =100V (different on request)
Q Voltage overload 2 Un continuous
Q Burden on voltage input 0,04 VA at Un
Q Average power supply consumption 10 VA
Q Output relays 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 Vce,
L/R =40 ms (100.000 op.)
Q Operation ambient temperature -10°C / +55°C
Q Storage temperature -25°C / +70°C
Q  Humidity 93% Without Condensing

Microelettrica Scientifica S.p.A. - 20089 Rozzano (MI) - Italy - Via Alberelle, 56/68
Tel. (##39) 2 575731 - Fax (##39) 2 57510940 - Telex 351265 MIELIT |
http://www.microelettrica.com
The performances and the characteristics reported in this manual are not binding and can modified at any moment without notice
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|16. CONNECTION DIAGRAM (SCE1573 Rev.0 Standard Output)

Loy 21
DISPLAY I10
|, NO.
MICROP. 622 ]
27 NC.
_ d9
IM30—-DRE (10)
N\ _FUNZIONI I
FUNCTION $og N-O-
119 NC.
o 4
®F50 | R1 s
® F51 R2 ls
® F67N | R3 {15
©F7 | ra [’
mm 016
11a
=~ 03
~ PROGR. [
BIZE | |NT.FAULT {2
31
38
KEYBOARD 23
TASTIERA 24
9 PIN MALE [0
C€ [JIn=5A []lon=b5A [wj
MS-SCE1573—-R0 [JIn=1A [Jlon=1A [JUn=100V
‘ 16.1 CONNECTION DIAGRAM (SCE1574 Rev.0 Double Output) |
B C
— (21)
s R DISPLAY 522
\ /88 010 N.O
H MICROP. 511
12" Ne
M IM30—DRE b T
i
- FUNZIONI
/| TFUNCTION bs o
(| g
H ®F50 | Ri N-C.
| ®F51 | R2 719
/ ”{ o ®F6IN [ g3 03

o~
T

|

PROGR.
———  ¢R5
INT.FAULT }

Ao

KEYBOARD AE 2
TASTIERA N

141

[JIn=5A []lon=5A
MS—SCE1574-R0 []In=1A [Jlon=1A [JUn=100V
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Il7. WIRING THE SERIAL COMMUNICATION BUS (SCE1309 Rev.0)

CONNECTION TO RS485 FIBER OPTIC CONNECTION
- L
1 + RELAY
S+ S—- C
TO OTHER
) <::’”'*“*‘\ RELAYS IN
“‘*’*”ij) //%\ PARALLEL RS485
- S+ FIBER

/ (MAX. 31 UNITS)

-— Sf
| \ } c TO OTHER
RELAYS IN SERIES

‘[‘*““*i: > (MAX. 200 UNITS)

RS485 FIBER
RS232 RS232
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18. CHANGE PHASE CURRENT RATED INPUT 1 OR 5A

a1
— Q 1 Jumper
—
— O
[e— [=]
C 5A
[Ga— J1 Rated input
| C— Phase A Current
— Q TA2 i 2 ] lA
—
—1 O Rated input
— J2 Current
—] Phase B 5A 1A
—] Q
— i -
Rated input

% TA3 13 Current
] Q Phase C 5A 1A
—]
1 X
— O 1 Rated input
— Ja Current
| G— Q Neutral 5A 1A

Q _IEIEY__J}

(G @ O TA4

J19. MOUNTING

158

121 204

PANEL DRILLING 113x142 (LxH) - 224 _
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|20. TIME CURRENT CURVES (TU0353 Rev.0) 1/2

1000 Tsq

900

7007

800 +

600

500+

400+

300+

—
—]

200+

100 Ts

/
/’/

1

(10%1) Ts
(1/1s)%1

Soglia intervento

Trip level

Corrente di gquasto

Actual fault current
Ritardo intervento [1=10xls
Trip time delay

Ritardo di intervento

Trip time delay

70 7

80 +

]
L4

50 +

40 +

30 T

20 +

/
|/
1/

Ts

0,9+

0,8

0,77
0,6

0,5+

—t—t—t

0.4t

0,31

Tempo effettivo di intervento
Real trip time delay

th =t + to
(to

7+12 ms)

IEC A

IEC B

0,2+

AN

HIEC C

0,1+

—+
1 1112

+
20

|/Is

Curve Type

[s = |>

(0.5—4)In

IEC A

0.336652

Ts = tI> = (0.05-30)s

IEC B

0.666667

(0.02-0.4)0n

IEC C

o|lo|o|w

1.2375

For F91

For F5TN saturation at

saturation

at 1>

(0.05-30)s

20 In

lo> 4 On
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t
1000 Ts- O S S S Y Y B T T
s00f 1 1
800 | N 0 O N
7007
| t A BleKeT
[ P — ® oTs
S0 (1/15)%1
400+
s = Soglia intervento
300+ Trip level
I = Corrente di guasto
2004 \ Actual fault current
\ Ts = Ritardo intervento |=10xls
Trip time delay
/EE t Ritardo di intervento
T e Trip time delay
0+ o
80 1 h\va—
701 Y\
80T  \—
0T N
1 \ AV
40 \{\
T N IEEE 1
20 + \ Y
10 Ts L
9 AN
8 7 \:
5 A\
64
5
“7 FIEEE o
<
5 IEEE M
\\\\\
ol TSN {IEEE |
08l {IEEE W1
07+ [EEE MI
06+ -—— Tempo effettivo di intervento
0.5+ Real trip time dela e
’ P Y [EEE O
0.4 th =t + to
0.3+ (to = 7+12 ms)
0,2 +
0,1+
) i 3 I % e
Curve Type A B K a e {\S = 1> = (0.5-4)n
MI=IEEE Moderate Inv. [0.0104 |0.0226 [4.110608(0.02 Ts = tI> (0.05-30)s
Sl=IEEE Short Inv. 0.00342]0.00262]13.30009(0.02
Vi= [EEE Very Inv. 3.88 0.0963 [7.380514] 2 | .. {\S = 0> = (0.02-0.4)0n
|I= IEEE Inverse 5.95 0.18 4.164914| 2 Ts = tO> = (0.05-30)s
El= |[EEE Extremely Inv.[5.67 0.0352 110.814 2

For F51 saturation at I> 50 In
For FSITN saturation at lo> 4 On



E@E Doc. N° MO-0072-ITA
N>

IM30-DRE Rev. 1
Pag. 34 di 37

22. DIRECTION FOR PCB'S DRAW-OUT AND PLUG-IN

‘ 22.1 Draw-out |

Rotate clockwise the screws @ and @ in the horizontal position of the screws-driver mark.
Draw-out the PCB by pulling on the handle ®

22.2 Plug-in

Rotate clockwise the screws @ and @in the horizontal position of the screws-driver mark.
Slide-in the card on the rails provided inside the enclosure.

Plug-in the card completely and by pressing the handle to the closed position.

Rotate anticlockwise the screws @ and @ with the mark in the vertical position (locked).

BLOCCATO LIBERO
LOCKED UNLOCKED
§ %f ( N 0 *Eiz-
& @I «Y |
©

@
® ® N _ 2 - TIRARE
N\ (Y[ 4 = -
%;) = ) E o

BLOCCATO LIBERO
LOCKED UNLOCKED
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24 SETTINGS’ FORM

Date : | | Number Relay: |
RELAY PROGRAMMING
Default Setting Actual Setting
Variabl Value Description Variable
e
XXXXxxX | DDMMMYY - Current Date XXXXXXX -
XX:xx:x | HH:MM:SS - Current time XX XX XX -
X
Fn 50 Hz System Frequency Fn Hz
On 500 Ap Neutral CT rated primary current On Ap
F(1>) D - Curve shape of low-set phase overcurrent F(1>) -
I> 1.0 In Tap of phase low-set overcurrent elements I> In
tI> 2.0 S Time dial of phase low-set overcurrent elements t1> S
I>> 2 In Tap of phase high-set element [>> In
tI>> 1.0 S Time delay of high-set phase overcurrent element tI>> 5
21>> ON - Automatic Cold Load pick-up 21>> -
Uo 10 V Enabling level of the zero-sequence polarizing input voltage | Uo \Y
Fo Dir - Operation mode of the earth fault element Fo -
o= 90 ° Max sensitivity direction of the earth fault current o= °
F(O>) D - Curve shape of low-set ground overcurrent F(O>) -
o> 0.1 On Tap of low-set overcurrent ground element 0> On
tO> 4.0 S Time dial of ground low-set overcurrent element tO> S
O>> 0.5 On Tap of high-set overcurrent ground element 0>> On
tO>> 3.0 S Time delay of high-set ground overcurrent element tO>> S
F(12) D - Operation characteristic of the Negative Sequence element | F(12) -
12 0.6 In Tap of the negative sequence overcurrent element 12 In
t12> 2.0 S Tap time delay of the negative sequence element t12> S
1C —I-0 - Selection of the function(s) enabled to initiate the first 1C -
reclosing
2C —i—00 - As above for second reclosing shot 2C 2C -
3C —00 - As above for third reclosing shot 3C 3C -
4C —I-0 - As above for fourth reclosing shot 4C 4C -
t1C 2 S Reclosing time interval of first reclosing shot t1C S
t2C 4 s As above for 2" reclosing shot t2C s
t3C 6 (S As above for 3 reclosing shot t3C S
t4C 8 (S As above for 4™ reclosing shot t4C S
tr 8 S Reset interval after any successful reclosure tr S
LO# 3 - Lock-out number LO# -
ChSet 2 Change Setting ChSet
SEQC OFF - Sequence coordination with downstream recloser SEQC -
tBF 0.25 (S Time delay for Breaker Failure alarm tBF S
BoI> OFF - Blocking Input at terminals 1-2, blocks the timed output of BoI> -
the function 1>
Bol>> OFF - As above, for function [>> B—oI>> -
B—O> OFF - As above, for function O> B—0O> -
B—>0O>> OFF - As above, for function O>> B—>0O>> -
B—I2 OFF - As above, for function 12> B—I2 -
B—Rcl OFF - Blocking Input at terminals 1-2, blocks the reclose function |B—Rcl -
Tsyn IRIG m Synchronization Time Tsyn m
NodAd 1 - Communication address NodAd -
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CONFIGURATION OF OUTPUT RELAYS

Default Setting

Actual Setting

Protective Output Relays Description Protective Output Relays
Element Element

1> - - - Low-set phase overcurrent pick-up 1>

tl> 1 - - Time delayed low-set phase overcurrent tl>

I>> - - - High-set phase overcurrent pick-up I>>

tI>> - 2 - Time delayed high-set phase overcurrent tI>>

o> - - - Low-set ground overcurrent pick-up 0>

tO> 1 - - Time delayed low-set ground overcurrent tO>

o>> - - - High-set ground overcurrent pick-up o>>

tO>> - 2 - Time delayed high-set ground overcurrent tO>>

12 - - - Negative Sequence overcurrent pick-up 12

t12 1 - - Time delayed Negative Sequence overcurrent t12

C - - - Reclousure C

rLO - - 3 Reclose Lock-out status rLO

tBF - - - Breaker failure alarm tBF

BT - - - Breaker Trip relay BT

tFRes: A Relay reset mode A=Automatic, M=Manual (*) tFRes

(*) For C and rLO reset remains anyhow automatic






