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( Master Element) aJsi b ol Ol

Ay o g ss o AU S s 4,
Time Delay Starting or Closing Relay

A gz ot IS R S (S 5 4
Ckecking or Interlock Relay

( Master contactor) ol ,gsks

( Stopping Device ) ouss isgn g dows

( Start Circuit Breaker ) o&ws §p Ssbogl ads

(Anode Circuit Breaker) s O o e lie S3le il AS

(Control Power Disconnecting Js i sl sls
Device)

(Reversing Device ) il j55 8 Cugr (g odiiS o gSms (5 Ahumn

(Unit Sequency Switch ) ;8 e g oS L g5 AdS

( Reserved For Future Application ) ( 5,5, ).......

(Over Speed Device) sbLjcs mw g oass J 8

( Synchrounous Speed Device ) ce o Goks oS J =8

SIOISIHSIGHONONSGHOICHOIOICNE

(Under Speed device) oS cs pu 5 oS J 8

A



oS AL e e S Sl Ay
(Speed Or Frequency Matching Device)

( Reserved For Future Application ) ( 5,5, ).......

( Switching or Discharge Switch) Jos 5 sk als

(Accelerating or Decelerating Device ) ks i ahwy

Saonn S 9 g9 o dauly eSS
( Starting To Running Transition Control)

( Electrically Operated Valve) 31,

( Distance Relay ) cilws 4,

( Equalizer Circuit Breaker ) saus fas Kbl als

( Temperature Control Device ) ol > a> s J xS dewy

( Reserved For Future Application ) ( 5,5, ).......

035 09 N dlow g

( Synchronizing or Synchronism Check Device)

(Appratus Thermal si; oS Sl e J RS
Device)

(Under Voltage Relay)(.s 36y o,

(Flame Detector ) dus g oaus KT doug

®OE GRG0 GGG E
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(Isolated Contactor) cacSlas ,gSs

(Anunciator Relay ) (s s &) skas, s 4,

( Separate Excitation Device) I & g e oS Juos

(Reverse Power Relay) uskes o)l 54,

(Position Switch ) cursy J x5 uds

a&»a,&&!rramgg.?d)ij
( Motor operated Sequency S witch)

Sl (g oS ol 58 Jlast 5 JLBy ki yls  olKiws
( Brsh operated or slip ring Short Circuiting
Device )

ONENONSNSNGIE,

LU L b Chab bl 51 (8 sl (5 ahomy
( Polarity Device)

(Under Current or Under Power Relay) ‘.5 IR P | W S

(Bearing Protective Device) 0BGl cbli> g aws

( Mechanical Condition Monitor) SKslke Ll s J x5 ol&aws

(Field Relay) (olae oL fals b alid) (S 30 Ol 4,

(Field Circuit Breaker) S s ol Ksbogl Al

®0|006|0|G

( Running Circuit Breaker ) il Jsors ;8 4ds




Cond g QLS (s (6 dhmy
( Manual Transfer or Selector Device)

Axly o 5 S g e s 4,
(Unit Squense Starting Relay )

Sl s g oS J s
(Athomospheric Condition Monitor )

0L ol pas 5 50 ,ois 4,
( Reverse Phase or Phase Balance Current Relay)

(Phase Squence Voltage ) ;6 5wy 3654,

(Incomplete Sequence Relay) ..y ols 034 eleili 4,

el b 8l 0kl 5 g SOl A
( Machine or Transformator Thermal Relay)

345 0L sl a4,

(Instantaneous Overcurrent or Rate of Rise
Relay )

(AC Time Overcurrent Relay ) ol b 0L > Sl 4,

(AC Cicuit Breaker ) ot b o alad Ssbo gl A4S

s Ol o M gn b 0 diS S o bgy o 4,
Exciter or DC Generator Rela
y

s Ob 2 s o plad Sl 551 S
( High Speed DC Circuit Breaker)

(Power Factor Relay ) «,8 s s 4,

(Field Application Relay ) 30 0lae dzs 4,

G e 6006 ® 6eGr e 60
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(;m-ﬁj &JLAJ‘}A\S}S dW‘)bblﬁj{- u-';bu.’- BK.:—A)
( Short Circuiting or Grounding Device)

SN (G kS Sy K o plad (5 4
(Power Rectifire Misfire Relay)

(Overvoltage Relay ) sb; 54 o,

(Voltage Balance Relay ) lus 55 o 565 SNl o,

(Current Balance Relay ) jlas g3 o 0L o S35 4,

(Time Delay Stopping or Oenning Relay) b s PP

el b cgr gl 0L LS 4 by d)
(Liquid or Gas Pressure, Level, or Flow Relay)

(Ground Protective Relay ) ) Jlail 3l cbl> 4,

(Governor ) (;,58) ,s5 g oS lass

( Notching or Jogging Device ) Jles! sluws J 28 (5 ahos

ol Hls g b3 0L (Sl 4
(AC Directional Overcurrent Relay)

(Blocking Relay ) saus s gd5w s 4,

&gbﬁlwgy‘g}daﬁb&dg;@?du;db-}:w
( Permissive Control Device)

( Electrically Operated Reostat) ((lws, ) 5550 ¢ dhow g pmiie Cos gl

(Reserved For Future Application) ( 5,5, ).

(DC Circuit Breaker ) s O o S3le il (g oS ahad
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ol b eSS
(Load Resistor Contactor)

(Alarm Relay ) (g 5 orow ) g5 4,

(SSbgl Al ) Candy udd (5 Aoy
( Position Changing Mechanism)

pw 3L 0k > Sb) 4,
DC Overcurrent Rela
y

(Pulse Transmiter ) Ju g odcw 3 Jgs

HB Ol bl J,

(Phase Angle Measuring or out of Step Protective Relay)

Salie 0L o sdowe Jlas|l Kb gl 4,
(AC Reclosing Relay)

( Reserved For Future Application ) ( 5,5, ).......

(Frequency Relay) st L oS eSS 4

s O o 3 om0 Jlail Sl gl o
(DC Reclosing Relay)

Condy Jods b Bl SSbgl A
(Automatic Selective Control or Transfer Relay)

( Operating Mechanism) j«s e 1o

IS Do (5 0 S 5 0kt 3 4,
(Carrier or Pilot Wire Reciever Relay)

® 606 ®06 060060606 66GG06

(Locking out Relay) saus |a 4,

\¥
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( Differential Protective Relay ) sl awslic cbli> 4,

(Auxiliary Motor or MOtor Generator) g5 ;50— S ;540

(Line SWitch ) ((uites b oslie &) 5 grmSon Jas aS

(Regulating Device) cws s (5 Al

( Voltage Directional Relay) s cg= 54 4,

Jls Cgr o8 5 5 A,

(Voltage And Power Directional Relay )

oS Oldes iS5 S S
(Field Changing Contactor)

( Trpping or Trip Free Relay)&csu,su,tsdo.wscbsu,

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......
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B S S 7SI gla, g1 55 (5l ek gy cblis —0

Sepam 2000 generators

functions ANSI Sepam types =& gensrators
code transfomer unit
GO1 GO2 G03 God GO0S GO GOT GO G117 G138 GO0 G185 G16
G12 G13
protections
phase overcurrent 2031 4 B B B 4 4 B 4 4 4 4 42 462
thermal overload 48 1 1 1 1 1 1 1 1 1 1 1 1
wvoltage restrained overcurrent SOV 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 SOMNYSTN (G) 2 2
neutral 20GS1G 4 & 4 & 4 4 4 4 2 2 2 4 4
undervoltage ™ 27 2 2 2 2 2 2 aeee g 2 20 2
overvoliage ] 2 2 2 2 2 2 2 2 2 2 2
neutral voltage displacement ™ SEM/84 1 1 1 1 1 1 1 1 1 1 1 1 1
directional overcurrent 57 1 1 1
directional earth fault GTM 1 1 1
reverse real power 32P 1 1 1 1 1 1 1 1 1 1 1 1 1
field loss (reverse reactive power) 320740 1 1 1 1 1 1 1 1 1 1 1 1 1
underfrequency 7 BiL 1 1 1 1 1 1 1 1 1 1 1
overfreguenay " 81H 1 1 1 1 1 1 1 1 1 1 1
termperature set points (ATOs 1/12) 3B/49T a2 8 G2 EI ] ]
restricted earth fault G4HEF 1 1 1 1 1
biased differentia BTG 1 1
synchronizm check 25 1 1
metering
pl"use currents i1, 12, |3:| [ ] [ ] [ ] [ ] [ ] [ | [ | [ ] AE: Em [ ] EE* am
peak demands phase currents (11, 12, 13) [ ] [ ] [ ] [ ] [ ] [] [] [ ] [] [ ] [] [] []
wvoltages (U21, U3z, U13, V1, V2, v3) [] [] AR AW W [] [] [] [] ] ] ] ]
real / reactive power (P.Q) [] [] [] [] [] [] [] [] ] [] [] [] []
peak demand real! reactive power [ [ [] [] [] [] [] [] [] [] [] [] []
power factor ] n ] n ] [ ] [ ] ] ] ] ] ] ]
frequency [] [] [] [] [] [ [ [] ] ] ] ] ]
thermal capacity used [] [] [] [] [] [] [] [] ] [] [] []
accumulated reall reactive energy (£Wh, £VArh) L L L L L u u L u L L u u
tripping currents (11, 12, 13, lo} L L L [ ] [ ] [ ] [ ] [ ] [ ] ] n ] n
frUe rms current [] ] ] ] ] [] [] ] [] [] [] [] []
termperature [] [] [] [] ] ]
disturbance recording [] [] [] [] [] [] [] [] ] [] [] [] []
residual current [] [] [] [] [] [] [] [] [] [] [] R AW
residual voltage ] n ] n ] [ ] [ ] ] ] ] ] ] ]
cumulative breaking current and number of breaks B [] [] [] [] [] [] [ ] [] [ ] [ ] []
differential and through currents [] ]
control and monitoring
open! close [] [] [] [] [] [] [] [] ] [] [] []
lockout relay B85 [ ] [ ] [] [] [] [] [] [] ] [] [] [] []
inhibit closing a8 [ ] [ ] ] n ] [ ] [ ] ] ] ] ] ]
annunciation a0 [ ] [ ] [ ] [ ] [ ] [] [] [ ] [] [ ] [ ] [] []
logic discnmination G8 [ [ [ [] [] [] [] [] [] [] [] [] []
trip circuilt supervision T4 L] L] L] L] L] [ ] [ ] [ ] [ ] [ ] ] n
Buchholz, thermal, DGPT, PTG [] [] []
generator shutdown logic [] [] [] [] [] [] [] [] ] [] [] []
de-energizing logic [] [] [] [] [] [] [] [] ] [] [] []
detection of plugged connectors (OPC) [ ] [ ] [ ] [ ] [ ] [] [] [ ] [] [ ] [] [] []
Operalion counter [] [] [] [] [] [] [] ] [] ] ] ]
running hours counter [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [] [] [] []
phase fault trip counter [] [] [] [] [] [] [] [] ] [] [] []
disturbance recording triggering L] L] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
VT monitoring [ [
Sepam models
standard 536 ¥R SR/ TR TS XA SA ¥R SR LR LS LA LS
compact 526 LT LT
number of standard ESTOR boards 2 2 2 2 2 2 2 2 2 z 2 2 2




G01, G02 and G12 types
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ESTOR1|E:

P
58
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=
74 29

Standard 538XR or compact S26LT (G01)
or S3ASR (G02) or 53855 (G12)

Sepam 2000.



G03 and G04 types L1
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Standard S3ETR (G03) or 336 T3{504)
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G05, G06, GO7, GO8
and G13 types
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Standard S38XR (G0F) or SIESR (G0E)
or 53655 (G13) Sepam 2000.
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G17 and G18 types

Standard S36LR (G117} or 336L3 (G18)
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GO0 type

T be combined with G014, G02 or G12 types to
protect medium-size generator-transformer units.
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Compact 5260LT Sepam 2000.



G15 and G16 types

Protection of small generator-transformer units
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Standard S30LR (G15) or 3380 (316)
Sepam 2000



Sepam 2000 -

. . L2
combination of GO0 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 Undensaltage

27TN  Undervoltage (Third Hammanic)
az Power Direction

40 Loss of Excitation

46 Current Unbalance

48R  Owerload (RTD)

51GN  Time Overcurrent (Ground)
51V Time Overcurrent {(/ Restraint)
59 Overvoltage

60V  \oltage Balance

84F  Ground (field)

64G  Ground (stator)

78 Qut-of-step

81LH Frequency

86G  Lockout Auxiliary

87G  Differential

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

04 IS

GENERATOR

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

Device list for GEN 2

12 Owerspeed

24 Overexcitation, Voits/Hz

27 Undervoltage

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

39 Bearing vibration (analog inputs)

400Q Loss of field
46 Megative Sequence Overcurrent(L’r)
47 Voltage phase reversal ’

43 Stator thermal (RTD and thermal
model)

S50BF  Breaker failure detection

508 Instantaneous overcurrent
(during startup)

5051GNM Instantaneous or definite time overcument
51V Violtage restrained phase overcument
59 Overvaitage

59GM/  100% stator ground

60FL VT fuse failure detection
81 Over and underfrequency
Phase differential
Lockout Auxiliary

s NsmsEEANsSEEsSmESESESmsS=ss

q-m!fiq;
%
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A oSS



GENERATOR

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

8

Device list for GEN 1

27 Undervoitage
32 Power Direction
40 Loss of Excitation
) 46 Current Unbalance
‘a:-‘} 49R  Overioad (RTD)
" 50GS  Instantaneous Overcurrent
3 ) Ground
";;‘._;‘::“._;“; % 51GN Time Overcurrent Ground
P el Mk 51V  Time Overcurrent {V Restraint)
o T T 59 Overvoltage
287G 648  Bus Ground Detection
. J_ l 1 81LUH Frequency
oo T P ik 86G  Lockout Auxiliary
4356} R 87G  Differential
\___J -"P" L.
* Locate these Cr's on neutral side £\ )g 4
RES of generator if no external fault source.

GENERATOR

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

o
[=
wn

Device list for GEN 1A

A

* Locate these Cr's on neutral side
ofgewaturifrsueﬂamaihtﬁmnce.

=+
T 27 Undervoltage
CONTROL 3z Power Direction
PACKAGE | _ & 40 Loss of Excitation
46 Current Unbalance
49R Overtoad (RTD)
50GS Instantaneous Overcumrent
Ground
51GN  Time Overcurrent (Ground)
51VC Time Overcurrent (V Control)
59 Owvervoltage
8i1LMH Frequency
B6G Lockout Auxiliary
87G Difterential

PY Y
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[a) Direct earthing

Ty pical setting
%% of earthing

F B ~
resistor rating)
-
lJ".':—.':— 10
I=
| o
L T

J— [b] Besistance earthing
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I

L-:iadlng I
. resistor —'_'l—

— [c] Distribution transformer earthing
with owvervoltage relay.

e e

Loading
resistor
_ 17
I
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[d) Distnbution transformer earthing
with owvercurrent relay
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Generators

Very small aenerators < 500 kW
\Al 9 VY JE
Mote:
1) If a core-balance CT is provided for sensitive

earth-fault protection, relay 75J602 with sepa-
rate earth-current input can be used.

Small generators, typically 1-3 MW
VA 3L
Note:

1) Two VTs in V connection are also sufficient.

Small aenerators > 1-3 MW

V¥ Js

Notes:

1) Functions 81 and 59 are only required where
prime mover can assume excess speed and the
voltage regulator may permit rise of output
voltage above upper limit.

2) Differential relaying options:
— Low-impedance differential protection &7.

— Restricted earth-fault protection with low chimic
resistance-earthed neutral (VE 1£3)
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34 High-impedance busbar protection

General hints: Transformear
protection

* Normally used with single busbar and
1%2 breaker schemes.

* Requires separate class X current transformer E: =
cores. All CTs must have the same transformation L TVHED
ratio. ¢! .
i £
1 &
Note: 5
1) A varistor 1s normally applied across the relay IEZ 1 82| I 52 . Mam &
input terminals to limit the voltage to a value LJ \ L 4

safely below the insulation voltage of the sec-
ondary circuits (see page 2/51).

Feader V ? M

protection

Feader
protection
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] (]
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protaction

@
@

Fig.2/74
35 Low-impedance busbar protection 75560
General hints: M
* Normally used with single busbar, q
1V4 breaker and double busbar schemes. |52
« Different CT transformation ratios can be adapted \
by matching transformers. 1
+ Unlimited number of feeders. 52 52 52 7856
« Feeder protection can be connected to the same \ |
CT core. | ;r . —,J,—-—E
4 i 78V60 g . :
. " | 7sveo E
i + 7TM70 sss0 g
- N e 7 &
VY s sveo | © ;

36 Low-impedance busbar protection

75552 ! ? ! ! ?

General hints: R o Tl ot LRttty SEe ety Tl etk ----------.é
* Preferably used for multiple busbar schernes ! ! ;:}1

.""l:;/

where an isolator replica is necessary.

* The numerical busbar protection 7555 provides A [ [T 1o [ | T L [ | ¥ b [
additional breaker faiifm protection. : _\'_I . |_\ _"r'.‘ | _‘@. _\ _e.

+ CT transformation ratios can be different, e.g. (: : C: ._' C: ._' C: ‘
600/1 A in the feeders and 2000/1 A at the bus tie. ._< ._< .

" oty el mpatoredby G TS @ @ @ @

+ Feeder protection can be connected to the same .I;?l .r/l .-< : .-/i
SEs P 788523 FO 788523 F0 m?z:ﬁo < 7s8523|FO0
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GEC sl 4, 53,08 sla Jordlygiws 5 b S JU1S —5-)
GE (b 4y 65, sla Jondl) g 5 s S JUIS —#-Y
SEPAM b 4 555,55 5o Joadljsiws 5 b S PGS —5-1

et S8 Wy (53,58 sl feddly s 5 b S LIS —F-F
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