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Principle diagram
1 High voltage terminal
2 Tuning choke coil
3 Transformer
4 Ground terminal
5 Protective device
8 Secondary terminals
7 Grounding Jumpers
8 Carrier terminal
9 Drain coil*
10 Lightning arrester* |
11 Carrier grounding switch (CGS)*
12 Fuses®
" Accessories at extra cost
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IDMT protection
IDMT protection operates in accordance
with the IEC 255-3 and BS 142 standards.
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1206T protaction ponciple

Definite time protection
Is is the set point expressed in A,
and t= is the protection time delay.
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CT Phase Residual- System Type of Maotes
connections elements current fault
elements
A B OC
1
|
1] ) 2Fh. 2w Fh. - Ph. Petersen coil and
:::_ E_ :I * unsarthed systems.
4 N
A B OO
(i1 Ph.- Ph.
(k) — 3Ph. 3w | (i) Ph.- E°
[ = * Earth-fault protection
J . only if earth-fault
cumrent is not less
€4 & = (i) Ph. - Ph. than twice primary
i<l - '21 5 3Pk 4w liil Ph.-E* operating
fiii) Ph. - N surrent
A B U
—
| B |
Eha_se elemer;]ts must
- B & in same phases at
id) 3FPh. 3w E!.]] IT:;_l F;Eh" all statlijons.
— t T Earth-fault settings
-'; :‘; E | B | may be less than full
LU laad
LT R 3
fPERE Earth-fault s=tti
— - _ arth-fau ings
(=) ‘ L1 3Ph. 3w E:?] P;.m _F:EhL may be l2ss than full
: load
I e [}
J Earth-fault settings
1 .
T ;_ %_ L1 (i) Ph.- Ph. | may be less than full
if) T ¢ ¢ 2P . aw (i) Ph.-E load, but must be
{iii) Ph. - N greater than langest
Fh. - M load
A B T N
1
L
e
(il Ph.- Ph. Earth-fault s=ttings
(g] I — 2Ph. dw (i) Ph.-E may be less than full
J (i} Ph - N load
& & & —
A B OC rlq
¢ | -
o ;
.g é ! AFh. 2w Earth-fault settings
(h] ; = | or Fh.- E may be less than full
~| o | APh. 4w load
i

Fh. = phase ; w = wire ; E = earth ; N = neutral
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functions settings
phase overcurrent _
definite time DT, low set 0.3to8In
inverse time, low set 0324 In
definite time DT, high set 110 24 In
earth fault -
definite time DT 0.05t0 2 In
low set O1ta1 A
1.5t0 60 A
0.05t0 2 Ino
definite time DT 0.05 to 10 In
high set 0.1 10 20 A
1.510 300 A
0.05 to 10 Ino
inverse time 0.05to 1 In
low set D1to2 A
1.5t030 A
0.05t0 1 Ino

thermal overload

negative sequence factor 1 0

time constants

alarm : 0.9 tripping setting

50% to 200% of nominal the

starting authorization: 50%

negative sequence overcurrent

0210 0.51b

locked rotor / excessive starting time

1.51b

starts per hour

1 to 60 per hour
1 to 60 consecutive

O
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: 100 39 400 — 700
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Co s o yds Sl Sl e g2
sl sadl 5| 5l sandl 5 Ob oL~ 8 oles
KVA | KW | st || A
50 40 145 | 72 6
75 60 |2.16 | 108 10
100 80 2.9 | 144 10
125 100 3.6 | 180 15
160 128 4.6 | 231 15
200 160 5.8 | 289 25
250 200 7.2 | 361 25
315 252 | 9.2 | 455 25
400 320 | 11.5 | 578 40
500 400 | 14.5 | 722 40
630 504 | 18.2 | 910 | 40
800 640 | 23.1 | 1156 | 40
1000 | 800 29 | 1445 | 2*40
1250 | 1000 | 36.1 | 1806 | 2*40
1600 | 1280 | 46.2 | 2312 | 2*%40
2000 | 1600 | 58 | 2890 | --
2500 | 2000 | 72.2 | 3612 | --

B Js
NIPNE ay el
o5l sl | las S
KVA e
50 75
75 110
100 145
125 180
160 | 235
200 290
250 365
315 460
400 580
500 725
630 920
800 | 1160
1000 | 1450
1250 | 1810
1600 | 2315
2000 | 2890
2500 | 3615




Sepam 2000 transformer without RTDs

functions ANSI Sepam types @

code TO1 TO2 TO3 T04 TO5 TO6 TO7 T0% T10 T11 T12 T13 T14 T15 T16 T17 T18 T19

protection

thermal overload 9 1+ 1 1 1+ 1+ 1 1+ 1+ 1 1+ 1+ 1 1 1+ 1 1 1 A

phase overcurrent 5051 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

earth fault (sensitive E/F) 50N 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 1
51N(G)

neutral voltage displacement 50N 1 1

directional overcurrent a7 1 1

directional earth fault a7N 1 1

tank earth leakage 9 50/51 1

L) [ N R Y
—_

neutral & 50N/ 2
51N

undervoltage a7 11

undervoltage remanent 27R 11

1

1
gvervoltage 59 2 2 2 2
restricted earth fault ™ 64REF 1 i 1 1 1

—
—

metering

=
[ ]
[}
-
=
-

phase currents (11, 12, 13) L ' n 1)

peak demand phase currents {1, 12, 13)

voltage (U21, U3z, UT3, V1, V2, V3)

real/ reactive power (P, Q)

peak demand real/ reactive power

power factor

frequency

thermal capacify used L

accumulated real/ reactive energy
(xWh, £VArh)

tripping currents [
(1,12,13, lo)

true rms current [

disturbance recording

residual current [ | m

residual voltage

ACAE AL
=

[ |
CAC AL AL

-

=)

-
ACAE AL
[ B Nl Bl Bl
[ B Nl Bl Bl

-

-

[ |

--.
AC AL AL
[ B Nl Bl Bl
ACAC AL

[ |

)

[ Bl Nl Bl Bl

cumulative breaking current [
and number of breaks

control and monitoring

apen/ close

lockout relay 85

inhibit closing 69

annunciation a0

Buchhaolz thermal relay
detection of gas, pressure
and temperature level (DGPT/ PTG)

inter-tripping "

logic discriminition 68

trip circuit supervision 74

detection of plugged 74
connectaors (DPC)

aperation counter " ® ®E ® ® ® § ®E ®E § ®E ®E ®E ®E ®E ©®m

phase fault trip counter " ® ®E § ®E ® B ®E ®§ ®§ ®BE B ®E ® ®BE ®E ®R &

disturbance recording triggering " ® ®E § §E ¥ ®§E ®E § ®§E ®E ®§E ®E ®E ®E ©®m

Sepam models

standard 536 YH XA KR YR XA LR LR XA XA XR LR LR XA LR XR XA LR XAH

compact 526 Lx LT LX LT LT LT LT LT LT LT LT

number of standard ESTOR boards 2 2 2 1 1 2 1 2 2 1 1 1 2 2 1 2 2 2




Sepam 2000 transformer with RTDs

functions ANS| Sepam types @

code T21 T22 T23 Ta4 T25 T26 T27 T2s T30 T31 T32 T33 T34 T35 T36 T37 T38 T3¢

protection
thermal overload 49 1t T 1 1+ 1 11 1 1 1 1+ 1 1 1 1 1 1 A1
phase avercurrent BOs1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
earth fault (sensitive E/F) BoNf 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
BIN(G)
neutral voltage displacement BIN 1 1 1 1 1 1 1 A1 1A
directional overcurrent 67 1 1 1 1 1
directional earth fault 67N 1 1 1 1 1 11 1
tank earth leakage " 50/51 1 11 11 1 1
neutral @ BONY 2 2 2 2 2 2 2
51N
undervoltage 27 L 1A
undervoltage remanent 27R 1 1 1 1
overvoltage 29 2 2 2 2
temperature sefpoint (6RTDs) 38M49T6 6 6 6 6 6 6 6 6 6 6 § 6 6 6 6 6
restricted earth fault™ B4REF 1 11 11 1
metering
phase currents (I1, 12, 13) I & s § sERE B B e EnE ® @
peakdemandphasecurrents(1,12,13) = ® ® ® ® ® ® ® ® ®BE ®E ®E ® ®E ®§BE ®E ®§E 1
valtage (U21, U32, U13, V1, V2, V3) [ | ® ®E B §® ®E ®E B ®E ®E ®BE ®E ®E ®B &
real/ reactive power (F, Q) [ E § § ®§E § ®§ ® ®E ®§E ®§E ®E ®§ ®E ©&®
peak demand real/ reactive power [ A ®E § § ®§ ®E § ®§B ® ®E ®E ®R R &
power factor u A ® ® §E ®§ § ® ®BE ®§E ®E ®E ®E ®E &
frequency [ @ E § § § ®E E E E ®E ®E ®E ®E =
thermal capacity used ® ® § ®§ §® ®§ ®E § ®B B ®E E B B B ®E ®E 10
accumulated real/ reactive energy [ = ®E ® ® ® ®E ®E E ®E ®E ®E ®E ®B =
(£Wh, £VATh)
tripping currents " ® ® ® §® ® ®E ®§ ®F B ®E ®E B B ®BE ®E ©®E *&
(1, 12,13, 1o)
true rms current L E & E ® ® §E ®E E E E ®E ®E ®E ®E =
disturbance recording L " ® ®E § § ®§E ®E § ®B ®B ®E ®E ®R R &
temperature (6§ RTDs) - ® § § § ¥ ®E ®§E § ®§E ®E ®E ®§E ®BE ®E ®E ®B &1
residual current E §E s 5 §feERE B B ER s i 3 En
residual voltage [ I E B B B E B B B ®E E ®E ®R &=
cumulative breaking current " ® ® ® § ® ®E ®E ®E ®E ®E ®E ®E ®E ®E ®E ®E &
and number of breaks
control and monitoring
open / close E = ® ® ®E ® E ®E E B ®E B B ®E ®E ®E ®E &
lockout relay 86 = = = ® ® ® ®E § E ®E ®§E ®E ®E ®E ®§E ®E ®E &
inhibit closing 69 m ®m = ® ®E ®E ®E §E E E §E ®E ®E ®§E ®§E ®E ®E &
annunciation 30 = = = ®m ® @ ®E § E E ®§E ®E ®E ®E ®§E ®E ®E &
Buchholz thermal relay [ I B n N n n [ I
detection of gas, pressure
and temperature level (DGPT/ PTC)
inter-tripping (" L [ L i n L
logic discriminition 68 = ®E § = " § § §E ®§E ®§ ®E ®§ ®§E ®E ®§E ® ©&®
trip circuit supervision 4 m m m n ® ® § § § ®E ®§E ®E ®E ®E ®E ®E &
detection of plugged 74 m ® = ® § ® ®E § ®E ®E ®E ®E ®E ®E ®§E ®E ®E &
cannectors (DPG)
operation counter L B = &= A §E & & & ®E ®E ® &

phase fault trip counter

disturbance recording triggering ® ® § ® §® ® ®E § ®§B B E E B B B ®E ®E 1
Sepam models

standard 536 ZR SR KZ 7R S5R L3 L5 B8R SR SR LS L8 SR LS SR SR LS SR
compact 526 LS 3

number of standard ESTOR boards g 2 2 1 1 2 1 2 2 1+ 4 1 2 2 1 2 2 2




Setting ranges

functions

Faxx

settings

time delays

thermal overload

Fa31

negative sequence/unbalance coefficient: 0;2.25;4.5,;9

time constants: heating

T1:5t0 120 mn

cooling

T2: 510600 mn

alarm: 50% fo 200% of nominal thermal capacity used

tripping: 50% to 200% of nominal thermal capacity used

phase overcurrent FO11-FO12-F013-F014
definite time DT 0.3to241n 1005106553
IDMT @ 03to241In t01to1253sat10ls

earth fault

Fo81-F082-Fo83-Fo&d

fype of sensor

definite time DT 0.05t0101n sum of 3 phase currents :0.05t0 6555
O1to20A CSHcore bal. CT, 2 A
1510300 A G3H core bal. CT, 30 A
0.05to0 10 Ino TAOr5ACTS
0.05 to 10 Ino core balance GT
IDMT = 005t01In sum of 3 phase currents ©01t0125s5at101s0
0O1to2A CSHcorebal. CT, 2A
1.5t030A GSH core bal. GT, 30 A
005to 1 Ino 1Aor5ACTH
D.05ta 1 Ino core balance GT ¥
harmonic 2 restraint taken yes
into account no

neutral voltage displacement Fag1
2% to 80% of Un if VT Un//3/100W3 t:005t065553
5% to 80% of Un if VT Uni/3 /100/3
directional overcurrent F521 characteristic angle 30° 45°, 60°
definite time DT 0.3to241n t005t0655 3
IDMT © 03to241In t01to126sat10ls
directional earth fault Fs01 characteristic angle 0°, 15%, 30°, 45°, 60°, 90° and - 45°
definite time DT 0.05t0101n sum of 3 phase currents :0.05t0 6553
O1to20A CSHcore bal. CT, 2 A
1510300 A CSH core bal. CT, 30 A
0.051t010 Ino 1Aor5AGT S
0.05 to 10 Ino core balance GT ™
tank earth leakage Fo21
definite time DT 03to241In t 005106555
IDMT & 03to241In t01to125sat10ls

Reminder: rated current In, basis current Ib, rated voltage Un and current Ino are general parameters that are set at the time of Sepam 2000 commissioning.
In iz the current sensor rated current (CT rating).
Ib iz the current which corresponds with the rated power of the transformer.
Un iz the phase-to-phase voltage of the voltage sensor primary windings.

Ino is the residual current sensor rating.

Rated thermal a capacity use corresponds to a steady current egal to Ib.
" function identification far protection setting.

@ |DMT curves:

- inverse: SIT,

- very inverse: VIT,

- exiremely inverse: EIT,

- ultra inverse: UIT,

- long time inverse: LTI.

# with CSH 30 interposing ring CT.

“ core balance CT with ratio 1/n (50% n % 1500) with ACE 990 interface.

vy




Setting ranges (cont'd)

functions Faoxx 1 settings time delays
neuiral F091-F092 type of sensors
definite time DT 005t0101n sum of 3 phase currents  +:0.0510655 3
D1to20A CSHeoorebal. GT 2 A
1510300 A CSH core bal. CT, 30A
0051010 Ina 1Aor5ACT®
0051010 Ina core balance CT
IDMT® 005t01In sum of 3 phase curents 0110 1255at101s0
01024 CSHcore bal. T 2 A
1510 30A GSH core bal. CT, 30A
005101 Ino 1AOr5AGT®
0.05to1Ino core balance CT
harmanic 2 restraint taken yes
into account no
undervoltage F321-F341-F361
5% to 100% of Un £ 005t06555
remanent undervoltage F351
5% to 100% of Un £ 005t 655 5
overvoltage F301-F302
50% to 150% of Un £ 005t0 6553
temperature set point (RTDs) Fd612a F466
0°Cto180°C
restricted earth fault Fe51

005Into 08 Iniflin=20A
01into08Inifin<20A

Reminder: rated current In, basis current Ib, rated voitage Un and current Ino are general parameters that are set at the time of Sepam 2000 commissioning.
In iz the current senzor rated current (CT rating).

Ib iz the current which corresponds with the rated power of the transformer.
Un iz the phase-to-phase voltage of the valiage sensor primary windings.

Ing iz the residual current sensor rating.

" unction ideniification for protection settin
2 1DMT curves:

- inverse: 31T,

- very inverse; VIT,

- extremely inverse: EIT,

- Ultra inverse: UIT

- long time inverse; LTI,

® with C3H 30 interpasing ring CT.

“ core balance CT with ratio /n (50 =n 1

500) with ACE 980 inferface.
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T01, T04, T21, T24 types
iﬂCOﬂ'IE'I' | SONDE | 38 CE40
[ poc | 4T
Ei-.
24]
—_—
ESB |
DPC |
CDG
[
023 |
013 |
[
49 5
|50 ‘
51 e<t | I,
50N 5
BN n<| 3
@I[ﬂ
ESTORA |64 54
\\ 1
(1)
terminal numier @'
for compact (326) ESTOR2 ?&'Lg-]
[1 ) ™ SEDJI'TI 2000 T |
A | T2 |
ﬁ' terminal nurmber |
B for standard (338) |
.‘ Sepam 2000 |
1 |
1
N.B. . . . Standard S36YR or compact S26LX (TO1, TD4)
f:;"i ;frg; 3::‘; e ”:f:;; ;ri':an‘ 536ZR or 326LS (T21, T24), Sepam 2000,
DPC: detection of plugged connectors.
CDG: watchdog.
L1
§ Correspondence between primary =
and secondary connection (i.e. P1, 31). L3

A-YY S

Vo



T01, T04, T21, T24 types
feeder

= 1 I

CE40

ESB
4= DPC
¥ 0| Ecm 49
| ; ' ]
51 '%
RON
giN CDG
[
02y |
4
o1
4]
L
- 4
.| SONDE | 36
A o 12 < | .
2 T# 2
L
124 i 43-4: 1
8
ESTOR1 [84] 51
) terminal number |
i for compact {326)
% _// Sepam 2000 |1
; terminal number
for standard (336) 4
Sepam 2000 B @
ESTOR2|7A| 21
[T |
T24
N.B. |
Refer to the “other connection schemes” |
section regarding other arrangements.
DPC: detection of plugged conneciors. |
CDG: watchdog. |
01
* Correspondence between primary

and secondary connection {i.e.. P1, 81).
Standard S36YR or compact 326LX (TO1, TO4),

336ZH or 326LS (T21, T24), Sepam 2000.

A-YY S

\4



T02, T05, T09, T10,T11,

T1 4, T22, T25. T29, -'.':SDELF(I]DE CE40
T30, T31, T34 types
incomer
—_— @Eﬂ
it
CDGI
02
oAy .E

pra— §
49 £
| 50 i
[ 51 4
| 50N 3
51N 2
1
_ M
4
ESTOR1[84] 54
() |
\\\\ '
aa| 3uivo | 1
[ore |
AN
BA;
EsTOR2[74] 1
1 terminal numbes ey )
1) for compact (326) %,é |
" Sepam 2000 b |
terminal number _:_z%
for standard (336] I L+ |
Separm 2000 P T4 |
e 1
i
NIBI e L=}
Refer to ihe “other connection schemes® Standard S36XR or compact S26LT (T02, 705,
section regarding cther arrangements. Ejghﬁ 0,711, T14), .
DPG: detection of plugged conneciors. S365R |;T22, T25, 723, T30, T31, T34),
CDG: watchdog. Sepam 2000.
L1
#§ Correspondence between primary [
and secondary connection {i.e.. P1, 31). 3
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T09, T11, T16, T17, T19,
T29, T31, T36, T37, T39 types
feeder

terminal number
for compact {326}
/ Separn 2000

terminal number
for standard (236)
Sepam 2000

N.B.

Refer to the “other connection schemes”
section regarding other arrangements.
DPC: detection of plugged conneciors.
CDG: watchdog.

§ Correspondence between primary
and secondary connecfion {i.e: P1, 31).

=i
Ly

GCSH

A-YS JS

VA

14| 3uvo
DPC
ECM |49
50
51
50N
51N

CEA40

ESB |
DPC

CDG

02y

01y

12 < |
1< |

-]

-t P3O e 7D

.u.|
0

ESTOR1[5

@

-—_————
3

ESTORZ|7)

T8
i
T8
T29
137
T34

Standard 338XH or compact S26LT

(TO9, T11, T16, T17, 719,

S365R (T29, T31 T36, T37 T39), Sepam 2000.



T03, T23 types
incomer

* Use of special-purpose CSP sensors:

Only standard sensors (T) connected to connector 2B
may be replaced by C3P sensors, which are connected
to conneciors 201, 2L2 and 2L3

(see other connection schemes).

The sensors connected to 3B must be

of the standard type (T).

N.B.

Refer to the ~other connection schemes”
section regarding other arrangements.
DPC: detection of plugged connectors.
CDG: watchdog.

#§ Correspondence between primary
and secondary connection (i.e.. P1, 31).

L1

ECM |30
51
50N

51N

28| EcMm |40
B 50
[orc |5

—! 50N

L 304 51H
§ e
i
;
5
2
sl
L 2]
2| SoNDE | 38
- 497
| DPC

CE4D

ESB
DRG]

BEe=tl

Oz

O

A A

ESTOR1[E

ESTOR2|7

Standard S36KA (T03), SI6KZ (T23),

Sepam 2000.
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T03, T23 types Ll

12
feeder 0
CE40
ESB  [3A] 21
B DPC i)
ECM |49 T
50 19
51 T'j[ 18
50N 17
51N CDGl 15
15
14
3
& 12
sl DPC O L4
i 10
| 304 ]
- 2A ~t 8
: ol )7
[
5
[ sonpe| 32 12 4
[ Dpc 49T i
- <
ESTOR1 |84 54
* Use of special-purpose CSP sensors: |
Only standard sensors (T) connected to connector 2B I
may be replaced by CSP sensors, which are connected ECM |50
to connectors 2L1, 22 and 213 5 1
(see other connection schemes). 50N
The sensors connected to 3B must be 51N
of the standard type (T).
ESTOR2 |74 21
N.B. DPC |
Refer to the “other connection schemes” |
section regarding other arrangements. 04
DPC: detection of plugged connectors. | 5a |
CDG: waichdog. |
,
*C::rresp:m:erce between primary

and secondary connection (i.e.: P1, 31}
Standard S36KA (TO3), S36KZ (T23),

Sepam 2000.



TOS, TOT. T2, T13,

T15, T18, T26, T27,

T32, T33, T35, T38 types
incomer

* Use of special-purpose CSP sensors:

Only standard sensors (T) connected fo connector 2B
may be replaced by CSP sensors, which are connecied
to connectors 2L1, 2.2 and 2L3

(see other connection schemes).

The zensors connected to 3B must be

of the standard type (T).

N.B.

Refer to the "other connection schemes®
section regarding other arrangements.
DPC: detection of plugged connectors.
CDG: watchdog.

§ Correspondence between primary
and secondary connection (e P1, 31}

L1

CE40

ECM |50
51
50N
51N

ESTOR1 84 5
|
|
|
|
|
1

ET

TO6

o ESTOR274| 2

T13 }[j |

T15 15

T8 n |
£

e 135 |

T33 T8 |

T35

T36) |

1

Standard S36LR (TO6, TO7, T12, T13, T15, T18),
or 336L3 (T26, T27 T32 T33, T35, T38),
Sepam 2000.
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L3

3
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T06, TO7, T13, T15, T18,
T26, T27, T33, T35, T38 types
feeder

* Use of special-purpose CSP sensors:

Only standard sensors (T) connected io connector 2B
may be replaced by CSP sensors, which are connected
to connectors 201, 2L2 and 213

{see cther connection schemes).

The sensors connected to 38 must be

of the standard type (T).

M.B.

Refer to the "other connection schemes'
section regarding other arrangements.
DPC: detection of plugged connectors.
CDG: watchdog.

§ Correspondence between primary
and secondary connection {i.e.. P1_31).

L1

L2
L3

18| 3UiNo
[DPC

CE40 |3

ESB |54)] 21

4= |
b T928| EcM [ "

CDG

oty ]I

&
5
&
12 < | 3
2
1 <] :

ESTOR1|EA4] 51

50
51 ¢
50N
51N
ESTOR2|74)| 21
06 |
Ti5
T8 |
125
T36 |
T38 |
|
1

Standard S36LA (TO6, TO7 T13, T15, T18),
336L3 (T26, T27, T33, T35, T38),
Sepam 2000.



Connection for restricted
earth fault
T03, T06, TO7, T12, T13, T15,

T18, T23, T26, T27, T32, T33,
T35, T38 types
incomer ~ T
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L
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PROTECTION EXAMPLE : MV/MV TRANSFORMER

(117G 7196 (50-51-50N-51N)or RMS 7992
+ (49) RMST

e 7105?

<> ITG 7105 (S51N)

|
«1TD 7112 (87N) 4 ! =
RMSD 7912
24D 7111 (67)
1XRMSD 7921

5.5 kV {

A-YY S

PROTECTION EXAMPLE : MV/LV TRANSFORMER

5 kV

.

MG 7196 (50-51-50N—51N)or RMS 7992
+ (49) RMST 7992

|
L

MG 7105 (51N) @
1000 VA

-

380 V

2 D—-\)(—'D———d
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Star/delta transformer with earthing-transfonner on delta-side -
-0 IS

PROTECTION EXAMPLE : HV/MV TRANSFORMER

TG 7196 (su 51—50N=81N) ( or RMST 7292
T 7510 (49)

DIT 7031 (87)
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Protection for transformers 750kVa and above, medium voltage windings:

Device list for TR2

87T  Differential

86T  Lockout auxiliary

50/51 Overcurrent & short circuit
50GS Ground fault

63 Integral fault pressure
63X  Fault pressure auxiliary

*INTEGRAL TO TRANSFORMER
4N K

Protection for transfdrmeré 750kVa and above, medium voltage windings:

Device list for TR2

87T  Differential

86T  Lockout auxiliary

50/51 Overcurrent & short circuit
50GS Ground fault

63 Integral fault pressure
63X  Fault pressure auxiliary
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Owver-current relay
characteristic

Time
S
¢
‘.
v

Starting

charactenstic =~
oogo g g 7
L L i 1 Liy 5
:=|. CLII'I"E']"IT *'FEIE.IT ' ]
Full-load (multiples of Starting In-rauit
currant full icad) current
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Py &,

KW ey | 0L ool

L glos SN el (n) ol (cosd) w,u o,
e

Ist b
40 | 50 . a/a | 3/4 | 2/a | 4/a | 3/4 | 2/4 | o,
imn 318
<11 | <1 5 0.730 | 0.725 | 0.685 | 0.785 | 0.730 | 0.640 | 0.70
15 | 14 5.4 0.770 | 0.760 | 0.730 | 0.770 | 0.720 | 0.620 | 0.70
2.2 2 5.6 0.780 | 0.770 | 0.740 | 0.790 | 0.730 | 0.630 | 0.63
3 2.7 6.5 0.800 | 0.795 | 0.775 | 0.800 | 0.730 | 0.645 | 0.62
4 3.7 6.8 0.830 | 0.830 | 0.810 | 0.810 | 0.745 | 0.660 | 0.62
5.5 5 7 0.830 | 0.830 | 0.810 | 0.810 | 0.745 | 0.670 | 0.55
75 | 6.9 7 0.840 | 0.840 | 0.820 | 0.820 | 0.770 | 0.710 | 0.55
9 8.3 7 0.850 | 0.850 | 0.830 | 0.840 | 0.795 | 0.665 | 0.50
11 10 7 0.880 | 0.880 | 0.860 | 0.820 | 0.770 | 0.665 | 0.50
15 14 7.5 0.880 | 0.880 | 0.860 | 0.820 | 0.770 | 0.670 | 0.50
185 | 17 7.8 0.880 | 0.880 | 0.860 | 0.820 | 0.770 | 0.660 | 0.45
22 20 7.8 0.900 | 0.900 | 0.880 | 0.820 | 0.775 | 0.660 | 0.45
30 | 275 8 0.900 | 0.900 | 0.880 | 0.835 | 0.775 | 0.670 | 0.40
37 34 7.5 0.910 | 0.910 | 0.890 | 0.835 | 0.780 | 0.715 | 0.40
45 | 415 7.5 0.910 | 0.910 | 0.890 | 0.850 | 0.810 | 0.715 | 0.40
55 | 50.5 7.5 0.920 | 0.920 | 0.900 | 0.850 | 0.805 | 0.715 | 0.40
75 69 7.5 0.920 | 0.920 | 0.900 | 0.850 | 0.805 | 0.725 | 0.38
90 83 7.5 0.935 | 0.930 | 0.905 | 0.855 | 0.815 | 0.730 | 0.38
110 | 101 8 0.935 | 0.930 | 0.905 | 0.830 | 0.820 | 0.730 | 0.37
132 | 122 8 0.940 | 0.925 | 0.910 | 0.865 | 0.820 | 0.740 | 0.36
160 | 144 8 0.940 | 0.925 | 0.910 | 0.865 | 0.825 | 0.740 | 0.35
200 | 184 8 0.940 | 0.925 | 0.910 | 0.875 | 0.840 | 0.750 | 0.30
VoY dgus
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Embedded in
. machine winding
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functions ANST Sepam types ™
code mM02 MO3 Mo4 MO5 M06 MO7 MO8 MO Mi1 M14 M15 M16
B B M20 M21 M2 - M23
protections
thermal overload 49 1 1 1 1 1 1 1 1 1 1 1 i
phase overcurrent 50/51 2 2 2 2 2 2 P 2 2 2 2 2
earth fault (sensitive E/F) S0N/BIN(G) 2 2 2 2 2 2 2 2 2 2 2 2
negative sequence / unbalance 46 1 1 1 1 i 1 1 1 1 1 1 1
locked rotor/excessive starting time 48/51LR 1 1 1 1 1 1 1 1 1 1 1 1
phase undarcurrent 37 1 1 1 i 1 1 1 1 1 1 1 1
starts per hour 66 1 1 1 1 1 1 1 1 1 1 1 1
positive sequence undervoltage 27D 2 2 2 2 2 2 2 2 2 2
direction of rotation 47 1 1 1 1 1 1 1 1 1 1
directional earth fault 67N i 1 1 1
reverse real power 32P 1 1 1
reactive overpower 320/40 1 1 i
temperature set points 38/49T 6 6 6 6 6 6 6
12 2 12 12
molor differential 87M 1 1 1 1
metering
phase currents (11, 12, 13) n [ [ ] B [ [ ] ] ] " = ]
peak demand phase currents (1. 12, 13) = [ ] n [ [ u ] ] [ u ]
voltages (U21, U32, U13) = ] ] [ L ] ] [ = |
real / reactive power (P. Q) [ | ] | [ ] B = [ | [ ] [ ]
peak demand real / reactive power ] | | ] n [ ] [ | [ ] | [ |
power factor E 2 [ L [ i [ u [ [
frequency ] [ | L] [ [ [ ] ] [ ]
accumulated real / reactive energy (+Wh, £VArh) ] B | ] u n u [ n i
tripping currents (11, 12, 13, 10) n " = = ] u B B u ] B ]
true rms current [ = [ ] n [ [ i u [ # ]
disturbance recording ] ] E L [ ] L] ] ] [ m []
thermal capacity used [ ] [ | | [ | ] [ ] | ] ] [ ] ]
start inhibit time delay / ] ] ] n ] L] n [l n [ u [ ]
number of starts before inhibition
temperature [ L] ] B L = L]
phase rotation [ | [ ] ] ] [ ] [ | ] ] ]
unbalance ratio / unbalance current [ u ] L] | n ] n ] [ ] [ | [ ]
starting time and current ) " ®- ® ® % ® ® ® W ® ® ®
residual current "™ ® = % ® @® ® ® ® W ® W
residual voltage [ L] ] ]
cumulative breaking current ] ] [ | [ | [ ] [ | ] [ | ] ] |
and number of breaks
differential current [} u [ [ |
and through current
control and monitoring
open / close [ ] u " n n n u ] u ] [
lockout relay 86 B = [} B E ] E [ u [ n m
inhibit clesing 69 [ u i [ [ N = B ] n = [
annunciation 30 [} u m [ ] [} ] q [ [ u u "
load shedding ] [ ] [} H ] 5 B | | [ ] ] [ ]
restart | [} ] [E} ] [ | [ | ] ] ]
logic discrimination 68 L] [ ] ] E 8 [ L n u n "
trip circuit supervision 74 l E B = E o = = ® B N u
detection of plugged 74 ] [ u ] ] ] = [ ] L | "
connectors (DPC)
operation counter [} ] ] | = ] [ ] ] ] ] L] ]
running hours counter n [ m ] [ [ E ] ] ] u u
phase fault trip counter u " "] [] ] ] B B n ™ [] ]
disturbance recording triggering ] L L m u u ] = ] ] n L]
VoY s
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Typical applications in
+  Pumps

+ Fans

*  Compressors

+«  Milz

¢  Shredders

«  Extruders

¢ Debarkers
+  Refiners
+ Cranes
«  Conveyors
e  Chillers

¢ Crushers

i s Blowers
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Protective Zone (MTR1A)
Recommended protection for a more important small inductions motor (below 1500 HP):

BUS

Device list for MTR1A

W 27 Undervoltage
37 Undercurrent

¥
"y 4:\'._..-?_]_@ 38 Bearing Qvertemperature (RTD)
et 46  Unbalance or current-reversal

47 Three phase undervoltage and

. -
4 1% tmammm
. N

\_Pl

R i h
62 banennmmd B0V menanes reverse p ase sequence
et X 48 Adjustable definite time device

or timer

\*I
@ e e e 49  Overload
G 49R  Winding Overtemperature
(Thermistor or RTD)
@ @ e 495  Locked rotor

50 Short circuit
50GS Ground fault

60V  Voltage unbalance
62 Timer

66 Successive starts
?= ATD (option) of g7M  Differential

St Thermistor 86,86M Lockout Auxiliary

_a'\ ""L\
$36M bden) B7M

\_’_l s_'l

i
]
1
TRIP 1
L]
|
]

5 geeeemmmemmm b

W) S

Protective Zone (MTR1)
Minimum protection for a small induction motor (below 1500HP).

BUS

Device list for MTR1

L 27 Time Undervoltage
oy —— m a7 Undervoltage and reverse
445 vasmnam| oo - o phase sequence
. . 7 ACN-«GE ¥ L] +
“? | ' 48 Incomplete sequence timer
i A A 49/50 Thermal overcurrent

{ag }4.......{50\;‘_. @ s 49R Winding overtemperature (RTD)
ey 495/50 Time and instantaneous

overcurrent (locked rotor)

o ‘.*o'

P 50GS  Instantaneous overcurrent ground
3 eidals0’ - TS50 50/51 Time and instantaneous
IR Y overcurrent
60V Voltage unbalance
62 Timer
Thermister

LARAR I

1494



MOTOR

Protective Zone (MTR2)
' Minimum protection for a large induction motor (1500 HP and above):

Device list for MTR2

27/59 Underand overvoltage

37 Undercurrent

38 Bearing Overtemperature (RTD)

46 Current unbalance

47 Undervoltage/reverse phase
sequence

48 Incomplete sequence

49 Overload

49R  Winding overtemperature (RTD)
495 Locked rotor protection

50/51 Instantaneous & time overcurrent
50GS/ Instantaneous & time overcurrent
51GS ground sensor

66 Successive starts

86,86M Lockout Auxiliary

g7M  Differential

MOTOR

Protective Zone (MTR2A)
Ezcommended protection for a more important large induction motor (1500 HP and above):

Device list for MTR2A

27/59 Under and overvoltage

37 Undercurrent

46 Current unbalance

a7 Undervoltage/reverse phase
sequence

48 Incomplete sequence

49 Overload

49R  Winding overtemperature (RTD)
49S Locked rotor

50/51 Instantaneous and time overcurrent
50GS/ Instantaneous and time overcurrent
51GS ground sensar

66 Successive starts

81l/H Frequency

g86M  Lockout Auxiliary

g7M  Differential

\AK
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) (8 | (gm) A ) A

Jlasl YA Jlas) YA

kw A A
025 | o7 0,62 0.8 2 2 05 2 2
0,37 0,72 0,64 1,2 4 2 07 2 2
0,55 0,75 0.69 1,6 4 2 0.9 2 2
0,75 08 0,74 2 4 4 1.1 2 2
1,1 0,83 0,77 26 4 4 1,5 2 2
1,6 0,83 0,87 35 6 4 2 4 4
2.2 0.83 0,81 5 10 6 2.9 g 4
3 0,84 0,81 6,6 16 10 35 6 4
4 0.84 0.82 85 20 16 49 10 6
55 0,85 083 11,5 25 20 87 16 10
78 0,86 0,85 15,5 35 25 9 16 10
11 0,86 0,87 23 35 35 13 25 16
15 0,86 0,87 30 50 35 18 25 20
18,5 0,86 0,88 36 63 50 21 35 25
22 0.87 0,89 43 83 50 25 35 35
30 0,87 0.9 57 80 63 33 50 35
a7 0,87 09 72 100 80 42 63 50
45 0,88 0,91 85 125 100 49 63 63
55 0,88 0,91 104 160 125 60 100 63
75 0,88 0,91 142 200 160 82 125 100
80 0,88 0.92 169 224 200 98 125 100
110 0,88 0,92 204 250 224 118 160 125
132 088 0,92 243 300 250 140 200 160
180 0,88 0,93 292 356 300 170 224 200
200 0,88 0,93 368 425 425 214 300 224
250 0,88 0,93 465 500 500 270 355 300
315 0,88 0,93 580 630 630 337 425 355
400 089 0,94 - . - 410 500 425
500 0,89 0,95 . . . 515 630 630
600 09 0,96 ; ‘ 600 710 630
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FEEDER

Protective Zone (FDR3)
Standard Directional circuit:

BUS -
Device list for FDR3
52 67 Directional overcurrent
and short circuit
3 d e @ 67N Directional time delay and
TRIP (} instantaneous ground fault
DIRECTION
LINE/LOAD
Y-\ JSW
FEEDER
Protective Zone (FDRT)

Standard Non-directional circuit, residually connected ground relay:

Device list for FDR1

vevice ISt 10T FUR1

50/51 Phase overcurrent and short
circuit

5i{N  Time delay ground fault

50N Instantaneous ground fault

LOAD \Y_V ‘Jsj

FEEDER

Protective Zone (FDR4)
| Long lines and critical short length lines:

E_ -.. Device list for FDR4
E j @ 87L Pilot wire line
86L Lockout auxiliary

PILOT WIRE

S =2 Y-r S




2909 bk sl olgnin bl VY

INCOMING LINE

Protective Zone (IL2)

Single source incoming line via utility transformer (no internal generation):

TO UTILITY SOURCE

TRANSFORMER
3
1 TO TRANSFORMER
3 E——b NEUTRALCT
r T0 878 e
5162 %
. !*P
g P
260V '_u..--.-p-u‘ 82
5 ) n*w
it . 2 (or 3)
PLANT [ Toan
MAIN BUS

INCOMING LINE

Device list for IL2

51 Phase overcurrent
51G-1 Ground overcurrent
51G-2 Ground overcurrent
60V Voltage unbalance
62 Timer

LA I

Protective Zone (IL1)

Single source incoming line (no internal generation):

TO UTILITY SOURCE

b

&
E:

TO 87B

LI

Device list for IL1

27 Undervoltage

51 Phase overcurrent
51N Residual overcurrent
59 Qveryoltage

81L/H Frequency

R e

+ 27 * & 50 & SB{LHE

-~ ‘- ‘I !. ‘Q ﬁ.
== =

PLANT
MAIN BUS

T

INCOMING LINE

Protective Zone (IL3)
Single source incoming line with internal generation:

TO UTILITY SOURCE

PLANT 2{or3)

MAIN BUS

V\Y

LA L

Device list for IL3

51 Phase overcurrent

51N Residual overcurrent

67 Directional phase overcurrent
67N Directional ground overcurrent
85LM/TT  Communication monitor

86L Lockout auxiliary

87L Differential

oy s
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INCOMING LINE

Protective Zone (IL4)
Dual source incoming line (dual line with internal generation & via utility transformer):

ATO L-N VT ON XFMR T1

| HIGH SIDE
. ,‘XUF;;LT“ SOURCE ‘m\ Device list for IL4
LTS T S 27L  Undervoltage
LYWW l LQMCR }9_»; 32 Power direction
oot J1GH SIDE 47 Phase undervoltage and
isoL reverse phase sequence
Sup? 50L Instantaneous overcurrent
@ ! 51B  Phase time overcurrent
51BN Residual time overcurrent
@ 511G Ground overcurrent
598  Overvoltage
581  Overvoltage
J*\ .a"n. 62 Timer
@ —d 2 F 67 Directional phase overcurrent
3 ~+* |10 mam 67N Directional ground overcurrent
l BKR 2 81L/H Frequency

TRI?_ GE: O"!'\ als -y
DIRECTION —_— 1\47 H 595)1\3»Lm} 781

7.8 TQ 87T1 P y
FOR 87.87N. 32 5 N R

\Wop s

PLANT
MAIN BUS
S (655 G ean 5 S g Busbar Sl sl bl ¥
BUS
=1
Protective Zone (BUST) ‘
Single source, radial configuration: J

SOURCE Device list for BUS1

. E_ ° 0 51 Phase overcurrent

B 51N Ground fault

FEEDEﬁ {(FOR) FEEDER (FDR)
RELAY RELAY
PACKAGE PACKAGE

Vo) s

BUS

Protective Zone (BUSZ)
Multiple sources with bus tie breaker:

3 ? Device list for BUS2

51 Phase overcurrent
51N Ground fault

FEEDER (FOR)
RELAY
FACKAGE

FEEDER (FOR) \F Y JS..’&

RELAY
PACKAGE

V0



Sepam 2000 substation/busbars

functions AMSI Sepam types

code substations busbars
S01 S02 S03 S04 S0 S06 SOT S08 S09 BO1 BO2 B12 B0O3 BO04 BOT

protection

phase overcurrent 0/ 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
earth fault (sensitive E/F) IONGIN(G) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
undervoltage 27 1 1 1 1 1 1 2 2 2 252
positive sequence undervoliage 270 2 2

remanent undervoliage 27R 1 1 1 1 1 1 1 1 11
overvoliage 36 2 2 2 2 2 2 2 2 2 2r2*
neutral voltage displacement 33BN 1 1 1 1 1 1
directional overcurrent G7 1 1 1 1

directional earth fault G7TN 1 1 1 1 1 1

reverse real power azp 1 1 1

underirequency a1L 2 2 2 2 4 2
overfrequency 81H 2 2 2 2 2 2
rate of change of frequency 81R 2 2

synchronism check 23 1
metering

phase currents {11, 12, 13) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] n [ ] [ ] n
peak demand phase currents (11, 12, 13) L u u L ] ] ] ] ] ] ] | ] ] [ ]
waltage (U271, U32, U13, V1, Va2, V3) u u u u u u u u u u u u LN
real / reactive power (P, Q) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ]
peak dermand real / reaciive power u u n u u u u | | n | u [ ]
power factor [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ]
frequency [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ]
accumulated real / reactive enargy (2Wh, £VArR) ] ] | ] ] ] ] ] ] | ] ] |
tripping currents (11, 12, 13, lo} [ | ] ] [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ] ] [ ] [ ]
rUe s surrent [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
disturbance recording L ] ] | ] ] ] ] ] ] ] [ ] ] ] [ ]
phase rotation | ] ]

residual current [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
residual voltage ] ] ] ] | ] [ ] ] | ] ] [ ] ] [ ] [ ] ]
cumulative breaking current | ] ] | ] ] ] ] ] ] ] [ ] ]

and number of breaks

control and monitoring

open [ close [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
lockout relay 86 ] [ ] ] ] ] | ] [ ] ] | ] ] [ ] ] [ ] [ ] ]
inhibkit closing i3] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
annunciation 30 [ ] [ ] ] ] ] | ] [ ] [ ] [ ] ] [ ] ] [ ] [ ] [ ]
recloser T8 ] ] [ ] ] ]

logic discrimination 68 ] ] ] ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ] [ ]
trip circuit supervision 74 | ] ] | ] ] ] ] ] ] ] [ | [ ] [ ] [ ]
WT monitoring L
detection of plugged T4 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

conneciors (DPGC)

operation counier [ ] ] ] [ ] ] n [ ] ] n [ ] [ ] [ ] [ ] [ ] [ ]
phase fault trip counter L ] ] u ] ] ] ] ] ] ] [ ] [ ] ] [ ]
earth fault rip counter ] [ ] [ ] [ ] [ ]

disturb. recording triggering [ | [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ] ] [ ] [ ]
Sepam models

standard 538 YR XA XA XR XA XA XR XA ¥R ¥R XA XR XA XA TR
compact 52 L¥ LT LT LT LT LT LT LT LX¥X L¥ LT LT LT

number of standard ESTOR boards 1 2 2 1 1 2 2 2 2 1 2 3 1 2 3



S01 type
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-
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S02, S03, S04, S05, S06, S07
S08 types =

SuNe | T 814 BTN 32¢ | CEa |ig
= &
7

28| ECM |30

P
==

ESTOR1 | B4

ESTOR2| T4

HEg8R

Standard S36XA or compact S2ELT Sepam 2000
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S09 type

This type is designed for uncougling

with large AG generators coupled to the metwork.
The 503 and 503 types may be used for uncoupling
with small AG generators.

B |G B3 [

[sga a'-! E‘]
I +1

|
Ly @E

]
|II Slancard S33XA or compact SZ6LT,

%-:3 Sepam 2000
||I generators

L1 | >
‘\.“_‘_‘_

L]k

VE-p s

\RR



BO1 type L1

( ‘f
U
G :

Standard 538YR
\f-V ’S % or compact S26LX Sepam 2000.

VY.



or compact S2ELT Sepam 2000,

Slandard S38XA

L1

B02, B03, B04 types

VE-A S

'Yy



BO7 type

L1

1F-4 s

\YY

L2
L3
| ]
o ?{_'7] L
AR
i : T' . | 34| 3o
-1 |loPc
\\ ) pe
B
41
3]
zl
busbars _KII,
voliage 1
4
e 2E| ECM
i 1
e %
- [
i -; 2
.“q—l 5
)
o =0
) 6l 24]
51 |DPC
H:
i: I
31 —Isu.:
af—tza
T
o 2 E_ JUive
| i'; T [z [orc
- 81
i 51
L T_Hrr N
T E§
e U gy 1$
- = busbars
voitage 2

aF
IR

JEN

81H
B

25

&R
!

= =]
r\-l'r..:-m—l-
+1

!

A4

54| o4

’_l_" y

ESTOR1

(= R

-'I"'JWJ‘-!-U'U'\I-\-IEF;E

84 o4

ESTOR (7

ESTOR3

5"*1 21

Standard S36TR Sepam 2000
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Phase voltage

(<)

Phase and residual voltage

(o)

Residual current

weith ST 14 or 5A

(g)
with sensors cther than CEH 120 or &EH 200

()

Phase current

(,)

&} Comespondence between primary
and secondary comnection (Le. P11, S1)

L2

" ¥

L3

LTI
[ oPG

_/E

(=]
=

:

o

= fa Lc‘r\-mm
DOt i

Connection of a voitage transformer (does not
alow implementation of the positve sequence
undenoiiage, neutral voltage displacement
and directional earh faul protection functions,
or phase rotation and residual voltage
measureEment).

3V
| oPC

v-connection of 2 vodage transformers

{does not allow implementation of the neutral
vollage displacement and directional earn
fault protection functions, or residual voltage
MeasUnement).

Broken oeta connecton of vollage transformers for resioual voltage measurement.

L1 r2Ls
e ‘11 ',: 28| Ecaa
. —f[
{ : L g lia ECM
L3 2
el GSH30 E L1 OFG
:Ell.L r —-=g|—|___,—.3—|_|_ |
¢ ——?i:l_e:o_ L1 304
] T oa
QLEi_ / 1 CT+C5-30
[E:_[oPc P e
a ! urns
' i
e
EIC D For conmection of 1 A transformers make
X e 5 turns at the CSHI30 primany
I- 5 2n| ECm
P r— 53 pes
T :E C ; II'
N ¢ o - %o
- 7 —E - =
o _ =g
e | o

("} Tne core balance GT-AGE 990 and AGE 980-Sepam 2000 connectons depend on the
tramsiormer ratio of the core balance T and the current 1o be measured

Cionmection of special-purpose GSP sensors
according 1o type of Sepam 2000.

\YY

Sl L | Rl [E=Y [E]
CoA 801 1 ‘1§
|"r B caldie 5 ECA I q 3 E ECM
A o9 1 BN 5]’
™ =
L= =
( A e L | .
-~ ' L
L == 3 " P 1 5
E

Connection of 2 current transformers

Py s



BUS

Protective Zone (BUS3)
| Single or multiple sources, with or without bus tie breakers: |

Device list for BUS3

878 Differential

BUS
Protective Zone (BUS4)
Multiple sources, bus tie breakers, multi-ratio CT's:

Device list for BUS4

3 3 E
L eyB 878  Differential
52 §!

BUS

52

52 |52|

L1 L2 L3

fu|
o

Lﬁ

W o

RN \x | e _13—_

wi '{—‘ > i'"[xF
T |

Il

& M N

\J(Y( Y! \l( \3(\l \JE\J

117

AT T T T AT 1 |
wE?fglEﬂ. Pﬁ*‘sfglgl Pegﬁ"’g151 af i

l i

Protezione differenziale di terra ristretta di " Busbarrestricted earth fault differential protec-
sbarra tion.

\Y¥ VE-Y S



89 SN S gla ) 931 55 (6l 0 dd sl CBL> -0

Sepam 2000 generators

=%

functions LNSI Sepam types generators
code transfomer unit
GO1 Go2 GO3 God GOd GOd GOT G0 GIT G188 Gl Gi13d Gié
Giz G113
protections
phasze overcurrent 30831 4 4 4 4 4 4 4 4 4 4 4 420 4z
thermal overload 48 1 1 1 1 1 1 1 1 1 1 1 1
voltage restrained overcurrent aovisIY 1 1 1 1 1 1 1 1 1 1 1 1
negative sequence’ unbalance 48 1 1 1 1 1 1 1 1 1 1 1 1
earth fault J0OMSSTN (G) 2 2
neutral I0GSE1IGE 4 4 4 4 4 4 4 4 2 2 4 4 4
undervoltage ™ 27 2 2 2 2 2 2 a2 2 2 2
overvoltage ™ 38 2 2 2 2 2 2 2 2 2 2 2
neutral voltage displacement ™ J0M/54 1 1 1 1 1 1 1 1 1 1 1 1 1
directional overcurrent a7 1 1 1
directional earth fault G7M 1 1 1
reverse real power 2P 1 1 1 1 1 1 1 1 1 1 1 1 1
field loss (reverse reactive power) 320040 1 1 1 1 1 1 1 1 1 1 1 1 1
underfrequency BiL 1 1 1 1 1 1 1 1 1 1 1
overfrequenay " &1H 1 1 1 1 1 1 1 1 1 1 1
ternperature set points (RT0s 1/12) ELTET 612 B 12 i [i] 5]
restricted earth fault G4REF 1 1 1 1 1
biased difierantia 87G 1 1
synchronism check 23 1 1
metering
phasze currents {11, 12, 13} ] ] ] ] ] [ ] [ ] ] AE‘ EE* = aET aw
peak demands phase currents {11, 12, 13} [ ] ] [ ] ] [ ] [ ] [ ] [ ] [ ] [ ] [] [] []
wvaltages (U217, U32, U13, V1, Va2, vV3) [] [] AR R § [] [] ] ] ] ] ] ]
real ! reactive power (P.O) [] [] [] [] [] [] [] [] [] [] [] [] []
peak demand reall reactive power [] [] [] [] [] [] [] [] ] [] [] [] []
power factor [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] [] [] [] []
frequency [] [] [] [] [] [] [] [] [] [] [] [] []
thermal capacity used [] [] [] [] [] [] [] [] ] [] [] []
accumulated real! reactive energy (£Wh, £VArh) u u u u u u u u u u u ] ]
tripping currents (11, 12, 13, 1o} ] [ ] [ ] [ ] [ ] ] ] [ ] [ ] [ ] [ ] [ ] ]
rUe Ims current ] ] ] ] ] [] [] ] [] ] ] ] ]
Eemperature ] ] [] ] ] ]
disturbance recording [ [ [ [ [ [] [] [] [] ] ] ] ]
residual curreant [] [] [] [] [] [] [] [] [] [] [] [T EL LS
residual valtage [ ] ] [ ] ] [ ] ] ] | ] ] [ ] [ ] [ ] [ ]
cumulative breaking current and number of breaks 0 [] [] [] [] [] [] [] [] [] [] []
differential and through currents [] []
control and monitoring
open! close [] [] [] [] [] [] [] [] [ [] [] []
lockout relay (T3] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
inhibit closing ae [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] ]
annunciation 3D [] [] [] [] [] [] [] [] ] [] [] [] []
logic discnimination a8 [] [] [] [] [] [] [] [ ] [] [] [] [] []
trip circult supervision 74 ] ] ] [ ] [ ] ] ] [ ] ] [ ] [ ] [ ]
Buchholz, thermal, DGPT, PTG ] ] ]
generator shutdown logic [] [] [] [] [] [] [] [] [] ] ] ]
de-energizing logic [] [] [] [] [] ] ] [] 0 [] [] []
detection of plugged connectars (OPG) [] [] [] [] [] [] [] [] [] [] [] [] []
Operation counter u ] u ] u [] [] u [] u u u
running hours counter [ ] [ ] [ ] [ ] [ ] [] [] [ ] [] [] [] []
phase fault trip counter [] [] [] [] [] [] [] [] [] [] [] []
disturbance recording triggering [ ] [ ] [ ] ] [ ] ] ] | ] ] [ ] [ ] [ ] [ ]
VT monitoring [] []
Sepam models
standard 536 ¥R SR/ TR TS ¥R SR/ XR 3R LR LS LA LS
compact 52 LT LT
nurmber of standard ESTOH boards 2 2 2 2 2 2 2 2 2 2 2




G01, G02 and G12 types
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G03 and G04 types

(] L

- "If;';TC1 :__iﬁ_auﬂfu 5 CE4D |1E
LA q:_.. -
L =1
41
3
= = —d
ESE |
\ \ \ DPC |
Usyne 2 o [34] auwe |77 P i 12
e 2ot 510 17
J..L'J I q- N 40 G'}El 18
- B fd i5
(0 g 1
27 - iz
o 'E'-
et ot :
G e
4
2 < | 2
g (sl IR @
&
*ialecm |a s
ki 28 \ ESTORA [5a
CJ 1-F 505V |E1
I 51
[ j 7] 506 |
o '_E!T 516G |
A 46
o= 37
M-‘-J“__'_ == |
i g 2A !
ino|oee !
T
L
. '—%x_jm
: : ?'I:__JA
Al — ESTOR2|74| 29
1l
CEH [ il |
iy I 12 [24 | somDE |2 |
- |' a7 |
T | [=H] |
L I
— 7 1

Standand S38TR (G03) or 336 TS{C04)

\O-Y )S e Sepam 2000

\YYV



GO05, G06, G07, GO8
and G13 types
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G17 and G18 types =
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GO0 type

To be combined with G0, G02 or G12 types to
protect medium-size generator-transformer units.

balts

10 -5 IS

NG ﬂ i
I ETH
LDPE gy p
# g
#H {4
Bl
ECM |30
5
506
516
GAREF
[DPC
I
| 30A
-2 A

CE40

"<

—

ESTOR1

ESTORZ

Compact S26LT Sepam 2000.



G15 and G16 types

Protection of small generator-transformer units
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Sepam 2000

combination of G00 and G01
types or G02 or G12 type

Protection of medium generator-transformer units
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GENERATOR

Protective Zone (GEN3)
* Minimum protection for a large machine with high resistance grounding:

Device list for GEN 3

21G  Distance

21GX  Auxto 21G

24 Owerexcitation

27 Undervoltage

27TN  Undervoltage (Third Harmonic)
3z Power Direction

40 Loss of Excitation

46 Current Unbalance

48R  Overload (RTD)

51GN Time Overcurrent (Ground)
51V Time Overcurrent (V' Restraint)
58 QOvervoltage

B0V Voltage Balance

64F  Ground (field)

64G  Ground (stator)

78 Qut-of-step

81UH Frequency

86G  Lockout Auxiliary

87G  Differential

** | no external fault source exists,
exchange connections of protection
from line side CT's to neutral side
CT's and vice versa.

10-4 S

GENERATOR

Protective Zone (GENZ)
Recommended protection for a small machine with low/high resistance grounding:

Device list for GEN 2

12 Overspeed

24 Overexcitation, Volts/Hz

27 Undervoltage

50/27  Inadvertent generator energization
32 Reverse power for anti-motoring
38 Bearing overtemperature

39 Bearing vibration (analog inputs)
40Q  Lossof field

45 Negative Sequence Overcurrent(L*t)
47 Voltage phase reversal ’
49 Stator thermal (RTD and thermal

model)
S0BF  Breaker failure detection
508 Instantaneous overcurrent
utpat {during startup)

5051GN Instantaneous or definite time overcument
51V Violtage restrained phase overcument
59 Overvoitage

50GMN  100% stator ground

27TN

GOFL VT fuse failure detection

81 Over and underfrequency

87G Phase differential

86G Lockout Auxiliary

VY VOV JS.:I

RN rmssSNaEEEEESE S E s

‘ZT




GENERATOR

Protective Zone (GEN1)
Minimum protection for a small machine with low resistance grounding:

Device list for GEN 1
27 Undervoltage

32 Power Direction
40 Loss of Excitation
) 46 Current Unbalance
‘;"} 48R  Overioad (RTD)
N 50GS Instantaneous Overcurrent
Ground

@ o*x »¥%  #*N  51GN Time Overcurent Ground

N 12 - - - - E- )
" .._"-E,m ,._‘.-:,.L; 51V  Time Overcurrent (V Restraint)

oA 3:""(_’.‘ T T 59  Overvoltage |
3876 3 — 64B  Bus Ground Detection
' J' l 1 81LMH Frequency
I' - X R T et S i W 86G  Lockout Auxiliary
536 L8R e+ 2T S BgILHe 4 52 & i i
\:‘} th-" i‘-’: ‘,Q,*l‘ ‘-‘.l-l*. 87G Differential
* Locate these Cf's on neutral side VOV JS..‘.',
RES of generator if no external fault source.

GENERATOR

Protective Zone (GENTA)
Alternate protection for a small machine with low resistance grounding:

8US
-Is - Device list for GEN 1A
T 27 Undervoltage
CONTROL 32 Power Direction
PACKAGE | L& 40 Loss of Excitation
46 Current Unbalance

43R Overload (RTD)

50GS  Instantaneous Overcument
Ground

5{GN  Time Overcurent (Ground)

51WC  Time Overcurrent (V Control)

59 Overvoltage

81LH  Frequency

86G Lockout Auxiliary

87G Difterential

VOV Y S

* Locate these Ct's on neutral side
nfgeneraturirmmmm;rm.
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[a) Direct earthing

Ty pical setting
%% of earthing
resistor rating)

o | I==] 10

—— [b) Resistance earthing
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Lc-a-:lmg _DI_=__'
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— [e) Distribution transformer earthing
with overvoltage relay

o
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Loading
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I
I

R ——

(d] Distrbution transformer earthing
with owercurrent relay
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34 High-impedance busbar protection

Transformer

General hints:
protection

* Normally used with single busbar and
1% breaker schemes.

* Requires separate class X current transformer

. L TVHRN
cores. All CTs must have the same transformation E- TVHED
ratio, 0l
1)
Note:

‘ Alarm

i

2

1) A varistor is normally applied across the relay

input terminals to limit the voltage to a value
safely below the insulation voltage of the sec-

|-""x—1

[~ L

LSAZEA=gpen,eos

ondary circuits (see page 2/51).

152
A\
E VOY W S

)

¢

| Feeder Feader | Feeder
| protection protection | protection
9 = (@
O -oad Fig.2/74
35 Low-impedance busbar protection 75560
General hints: mm
+ Normally used with single busbar, i —
1% breaker and double bushar schemes. 53
« Different CT transformation ratios can be adapted \
by matching transformers. I
» Unlimited number of feeders. 52 52 52 788601
k. X
* Feeder protection can be connected to the same \ |
CT core. i j_ . _J_._E
- E 7sveo | | s
i i i
H . T g
. T5V60 !f
L = = 7TM70 - E
% N P 75560
1O-Y¥F I 78V6o | Vo () A
Fig. 2075

36 Low-impedance busbar protection
75552

—

General hints:
* Preferably used for multiple busbar schemes

=

P :
—

i
i

where an isolator replica is necessary.
Th ical busb ion 7SS5 provid 1 i e 5 s (o B Py
+ The numerical busbar protection 7555 provides |e | .
additional breaker failure protection. B‘_ . =1 _e-. __e‘. _\'_e.l
4 o 4 6L
+ CT transformation ratios can be different, e.g. 0 ._' A ._' B ._' a4 ‘
600/1 A in the feedersand 2000/1 A at the bus tie. ._1 ’ ._‘ ._
+ The protection system and the isolator replica are
continuously self-monitored by the 75552 ’ ’ ‘ .—
* Feeder protection can be connected to the same .“ .Id/' .-4 : 0-/
CT core. | /] |/
Vo ossszs[ro v 7sssas[Fo N 7sssalFo v 7sssas|fo
Bay
units
VA-YD JS
Sentral unit 758522

V¥



Codd gla O3 gl Kysaias 5 IS 0 S oIl by 5 bl sl o, VP
Sepam 2000 capacitors

functions AMNSI Sepam types

code o1 cn2 Co3 cid C06 Coa
protection
thermal overload 48 1 1 1 1 1
phase owvercurrent 3051 2 2 2 2 2 2
earth fault (sensitive EF) JOMNSTN(G) 2 2 2 2 2 2
neutral to neuiral unbalance:
single-capacitor bank SOMSTN 2 2
3-capacitor bank 3003 Ix2 Iu2
undervaltage 27 1 1
overvolage 38 2 2
metering
phasze currenis (11, 12, 13) n u n n am am
peak dermand phase currents (11, 12, 13) ] [ ] [ ] [ ] [ ] ]
voltage (U271, U32, U13, Vi1, V2, V3) [ ] [ ] [ ] [ ]
real / reactive power (P, Q) [ ] [ ] n n
peak demand real and reactive power u u
power factor [ ] [ ] [ ] [ ]
frequency [ ] [ ] [ ] [ ]
accumulated real / reactive energy (£Wh, £VARR) [ | [ ] [ ] [ ]
tripping currents (11, 12, 13, lo) ] [ ] [ ] [ ] [ ] ]
irue rms current [ ] [ | [ ] [ ] [ [
disturbance recording ] [ ] ] ] ] [ ]
thermal capacity used ] [ ] ] ] ]
residual current | am [ ] am [ ] [ ]
residual voltage ] [ ] [ ] [ ]
cumulative breaking current ] [ ] ] ] ] ]
and number of breaks
control and monitoring
open [ cloge [ | [ ] [ ] [ ] [ ] [ ]
lockout relay 28 ] [ ] [ ] [ ] [ ] ]
inhibit closing GB ] [ ] ] ] ] ]
annunciation 30 ] [ ] ] ] ] ]
delay capacitor re-energizing ] [ ] ] ] ] ]
logic discrimination 68 ] [ ] ] ] ] ]
trip circuit supervision 74 L ] [ | [ | [ ] [ ]
detection of plugged 74 | ] [ | [ | [ ] [ ]
connectors (OPGC)
operation counier [ ] | [ ] [ ] [ ] [ ]
running hours counter ]
phase fault trip counter [ | [ ] [ ] [ ] [ ] [ ]
external protection tripging ] [ ] ] ] ] ]
VT supervision n n
unbalance ] [ ] [ ] [ ]
capacitor contro [ ]
disturb. recording triggering L ] u u u [ ]
Sepam models
standard 536 YR KA XA LR LR LR
compact 526 { LT
number of standard ESTOR boards 1 1 1 1 1 3

The figures in the columnng represent the number of simiar function devices.
For exampie, for prase overcurrent protection, "2 means 2 separate 3-phase profection reldys.
* function avaiable with 2 sets of sensors.
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