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2- Speedtronic
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Low Voltage Combination Starter Comprised Of Either A MCCB Or Fuseed Disconnect And A
Magnetic Contactor With An Over Load Relay

Ratings Range of Ratings
Countinuous Ampers 9-250
Nominal Voltage, Volts 240
Horsepower 240-600
Type of Protection Quantity
Overload

Overload relay element 3
Short circuit

Short circuit (CB Current Trip Element) 3
Fuses 3
Under voltage

Inherent with integral control supply and three-wire control circuit

Ground (when specified)

Ground relay with toroidal current transformer 1

¥4
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Medium Voltage Class E Motor Controller

Ratings Class-E1 Class
E2
Nominal System Voltage, Volts 2300-6900  2300-
6900  Horsepower 0-8000 0-8000
Symmetrical MVA interupting capacity at nominal system voltage 25-75 160-570
Type of Protection Quantity
Overload or locked rotor or both

Thermal overload relay 3

Time over current relay 3

Instantaneous over current relay 3

Plus time delay

Short circuit

Fuse, ClassE2 3

Instantaneous over current relay Class E1 3
Ground fault

Ground fault
Time over current residual relay 1
Over current relay with toroidal current transformer 1

Phase balance
Current balance relay (per motor) or 1
Negative sequence voltage relay (per bus) or both 1
Under voltage
Inherent with integral control supply and three-wire control circuit
When voltage falls sufficiently to permit the contractor to open
and break the seal-in circuit
Temperature
Temperature relay, operating from resistance sensor

or thermocouple in stator winding

Y-
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Protection for low- voltage motors, manually or electrically operated, with series trip

device
Type of stator protective device (all direct acting) Quantity  function.
NO
Overload
Static trip devices 3 51
Short circuit
Fuses 3
Static trip devices 3 50
Under voltage
Time delay under voltage relay 1 27
Ground (when specified)
Ground relay with toroidal current transformer 1 50G
¥-%) Jgo=
Protection for low- voltage motors, manually or electrically operated, with series trip
device
Std. Device
Type of stator protective device Quantity  function.
NO
Overload
Static trip devices 3 51
Thermal- Over current relay 3 49
Time over current 3 51
Short circuit
Fuses 3
Static trip devices 3 50
Instantaneous over current relay 2 or3 50
Ground fault
Time over current relay, residual connection 1 51N
Time over current relay with toroidal transformer 1
Under voltage
Direct acting time delay under voltage relay 1 27

il
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Protection for medium- voltage motors

Range of
Ratings
Ratings 0-3000
Continuous amperes 4160-13800
Nominal system voltage 0-3000
Symmetrical amperes interupting capacity at maximum rated voltage 3500-41000
Type of Stator Protection Quantity
function. NO
Overload
Thermal over current relay 2o0r3
49 Time over current 2or
3 51
Temperature relay, operated from resistance sensor or 1
49 thermocouple in stator winding
Locked rotor
Damper winding thermal relay
Time over current relay with instantaneous attachment 26
short circuit
Time over current relay with instantaneous attachment 3
50/51
Instantaneous over current relay 2or3
50
Percentage differential relay 87
Self- balancing primary current, differential relay 87
Ground fault
Time over current relay, residual connection 1
S5IN
Instantaneous or time over current relay with toroidal 1
50R51G
Transformer
Phase balance
Current phase balance relay 1
46
Negative sequence voltage relay 1
47
Under voltage

'y




Instantaneous under voltage relay
Time under voltage relay

Under voltage & phase sequence relay
27/47

Under voltage supervised by phase sequence relay

27/48
Under frequency relay
81
Ancillary protection
Vibration limit relay
Bearing over temp/wear device
38
Ambient temp. Control device
Zero speed/ over speed device
45

Atmospheric condition monitoring device
12/14

lor2

27
27

39

23
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Relay/Command | Trip Sequential | Generator | Separation Unit | Alarm Sy | ygalied
Trip Trip Trip
Differential pro. S/N - - - S/N + +
Reverse Power 1 - S/N - - S/N + +
Reverse Power2 S . - - S + -
Over Voltage - S N - S/N + +
Stator E/F S _ N - S/N + +
Rotor E/F - _ - - S/N + +
Neg. phase seq. - S N - S/N + +
Over current - N N - S/N + +
Min. Imp.1 - S - - S + -
Min. Imp.2 S . - - S + -
Loss of Excite. - S N - S/N + +
Over Flux - _ N - N - +
Bus bar E/F S _ - - S + -
O/C Excitation - _ N - N - +
Stator U/V - _ N - N - +
Under Freq. - S N - S/N + +
Over Freq. - - - N N - +
S 8bee daly g9 bl e plulF o 99 Sy Sleiblax (guiy aiwd —0-Y o)led Jooxr
el
IR Y $135 s
ol's
Differential
i Bus bar E/F Over current E—
Stator E/F Neg. Phase Seq.
Over current
opbis Differential Neg. Phase Seq.
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A- AMERICAN STANDARD DEVICE FUNCTION NUMBERS:

26.
46.
50.
51.
52.
64.
67.
76.
87.

Apparatus Thermal Device

Reverse-Phase or Phase-Balance Current Relay
Instantaneous Over current or Rate-of-Rise Relay
A-C Time Over current Relay

A-C Circuit Breaker

Ground Protective Relay

A-C Directional Over current Relay

D-C over current Relay

Differential Protective Relay

B-DIAGRAM ABBREVIATIONS:

AC
ACB
AMP
AUTO
AUX

BCT
BKR
CB
CC
CT

DEV
DIAG
DIFF
E/F
FU
GEN
GRD
GT
HV

LD.M.T

ALTERNATING CURRENT
AIR CIRCUIT BREAKER
AMPERE

TR AUTO- TRANSFORMER
AUXILIARY

BUSHING CURRENT TRANSFORMER
BREAKER

CIRCUIT BREADER

CLOSING COIL

CURRENT TRANSFORMER

DEVICE
DIAGRAM
DIFFERENTIAL
EARTH FAULT
FUSE
GENERATOR
GROUND
GENERATOR TRANSFIRMER
HIGH VOLTAGE

INVERSE DEFINITE MINIMUM TIME
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INST

MG
MOT

N
NC
NEG
NO

oC
OCB

PH
PRI
PSM
PT
PU

REAC
REG

SEC

SEQ

STA
SUB STA
SW
SWGR
SYM

TC

TD
TDC
TDO
TEMP
T™S
TRANS

UT

MAIN

INSTANTANEOUS; INSRUMENT

MOTOR GENERATOR
MOTOR

NEUTRAL

NORMALLY CLOSED
NEGATIVE

NORMALLY OPEN; NUMBER

OVERCURRENT
OIL CIRCUIT BREAKER

PHASE

PRIMARY

(RELAY) PLUG SETTING MULTIPLIER
POTENTIAL TRANSFORMER

PICK UP

REACTOR
REGULATOR

SECONDARY
SEQUENCE

STATION; STATIONARY
SUBSTATION

SWITCH

SWITCHGEAR

SYMBOL

TRIP COIL

TESTING DEVICE; TIME DELAY
TIME DELAY CLOSING

TIME DELAY OPENING
TEMPERATURE

(RELAY) TIME MULTIPLIER SETTING
TRANSFORMER

UNIT TRANSFORMER

$eel ke a> caise REST E/F 2 Jlio
RESTRICTED EARTH FAULT :x.l

Sesl 5 Le 4> i NEG.PH.SEQ.CURR 35 Jlis
NEGATIVE PHASE SEQUECENCE CURRENT :zul

ol ¢ (25 axly SGgileyghudl s - el 35 (S aegemme )3 il
PROTECTION

DIFFERENTIAL
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I=Pollard, E.I., effects of negative sequence currents on turbine-generator
rotors, AIEE Tran, 72, pti, 1953, pp 404-406.
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13- IEEE Transactions on power Apparatus and systems, "Generator Ground Fault

protection using over current, over voltage, and under voltage relays",
Vol.PAS.101,No.12,Dec.1982

14- TEEE C37.102-1987, "IEEE Guide for AC Generator protection"
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16-A.Ivanov- Smolenskg, Electrical machines, vol.3, p.238, Mir
Publishers.
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17-J.J.Arnold, “The protection of generators against negative sequence
current”, International conference on development in power system
protection, 11-13- March 1975, IEEE conference publication
number 125,PP. 50-56

18-Linkinhofer, Schmitt, Winchester, “ Influence of unbalanced
currents on the design and operation of large turbine generators”,
IEEE, Trans.PAS, Vol PAS-92, Sep./Oct. 1973, PP1597 — 1609.

19-Barret, etc, “Stresses on turbo-alternators under unbalanced

conditions”, CIGRE 1970, Paper 11-11
20-P.G. Brown, “Generator I%.t requirements for system faults”, IEEE,

Paper T73-045-2

21-Neidhofer and Bose,“Negative Sequence losses in solid rotors of

turbo-generators and equivalent wave resistance”, IEEE, Paper T74 302-

6

22- BARKLE, J.E., ECT,“Protection of Generators against unbalanced
currents”, AIEE-Transvaal 72,pt III, Apr 1953, PP 282-285.

23-GRAHAM, D.J., etc, “Generator protection with a New Static
negative-sequence Relay”, IEEE, PAS-94, No 4, Jul-Aug 1975, PP
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24-MORRIS, W.C. and GOFF, L.E., “ A Negative phase sequence
over current Relay for Generator Protection”, AIEE Trans, 72, pt
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27-BERDY, J. and BROWN, P.G., Protection of synchronous
generators during unbalanced system conditions, Georgia Institute of

Technology Relay conference, 1975.
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30-Secretariat Edison Electrical Institute,” American National Standard
Requirements for Cylindrical- Rotor Synchronous Generators”, ANSI
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46- Current Transformer Standard, IEC/18S5.
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