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Protection functions Abbre- ANSINo.  Gene-  Gene-  Gene- Motor  Trans
viation ator  rator  mtor  Asyn- former
Basic  Standard Rl chronous
Current differential protection Al §1GI8TTI - X X X X X
§TM
Stator earth-fault protection Vi, 3> NG X X X X X
non-directional, directional (0, 30) 67G
Sensitive earth-fault protection I 061N X X X X X
(also rotor earth-fault protection) (64R)
Stator overload protection [t 9 X X X X X
Definite-time overcurrent protection DKk ) X X X X X
with undervoltage seal-in
Definite-time overcurrent protection, D>, Direc. 065167 X X X X X
directional
Inverse-time overcurrent protection =V IV X X X X X
Overvoltage protection V> ) X X X X X
Undervoltage protection Vot=f(v) 1 X X X X X
Frequency protection ip 8l X X X X X
Reverse-power protection P R X X X X X
Overexcitation protection (Volt/Hertz) Vif i X X X X X
Fuse failure monitor Wbl 60 X X X X X
External trip coupling Incoup. . 4 - - 4
Trip circuit supervision TCS. J4IC X X X X X
Forward-pawer protection P, SOF X X X X X
Underexcitation protection (loss-of-field protection) ~ 1/xd 4 X X X
Negative-sequence protection I>t=f(h) 4 X X X X
Breaker falure protection | 50BF X X X X X
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Motor starting time supervision ]szr 48 X X X X
Restart inhibit for motors Izt 66, 49 Rotor X
Rotor earth-fault protection (f,, R-measuring) R< 64R X X X
(fn
[nadvertent energization protection V< 0027 X X
100 % stator earth-fault protection Vo(31d harm) 59TN, 27TN X X
with 3" harmonics 4
Tmpedance protection with (/>+V<) pickup VAS 2 X X
DC voltage / DC current time protection V> 5N (DC) X
Iic> 5IN(DC)
Overcurrent protection during startup b 51 X
(for gas turbines)”
Earth-current differential protectionz) Al §7GN/IN X
QOut-of-step protection MIA 78 X
Rotor earth-fault protection ; Rpe< 64R Xl) Xl) Xl)
(1t 3 Hz square wave vohage)“) (1-3Hz)
100 % stator earth-fault protection with 20 Hz voltagez) Repp< 04G X X X
(100 %)
Rate-of-frequency-change protectionz) dflde> 81R Y X’ X
Vector jump supervision (voltage)z) Ap> X X’ X
Supervision of phase rotation AB,C 47 X X X X X
Undercurrent via CEC I< 37 X X X X X
External temperature monitoring via serial nterface” 9 38 X X X X X
(Thermo-box)
Table 11/3 Scope of functions of the 7UM62
1) Optional for all function groups.
2) Available as of version V4.1 and higher.
STANDARD VERSION,FULL VERSION 03 dw , aly axl
SENSITIVE ROTOR sbls &l ,  ADDITIONAL VERSION

3OTATOR EARTH FAULT

20Hz , EARTH FAULT,1-3Hz

ol 39250 1505 st 5 039 VECTOR JUMP SUPERVISION

TUTEX o, -Y-)-Y
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Protection functions ANSI No. Three-phase  Single-phase  Auto- Generator/ Busbat, Busbar,
transformer  transformer ~ transformer ~ Motor 3-phase 1-phase

Differential protection STTIGIMIL X X X X X X

Earth-fault differential §7N X X - X - -

protection

Overcurrent-time 50/51 X X X X X -

protection, phases

Overcurrent-time 50/5IN X - X X X -

protection 31y

Overcurrent-time 50/51G X X X X X X

protection, earth

Overcurrent-time X X X X X X

protection, single-phase

Negative-sequence 46 X - X X X -

protection

Overload protection 49 X X X X X -

[EC 60255-8

Overload protection 49 X X X X X -

[EC 60354

Overexcitation protection *) 24 X X X X X X

VIHz

Breaker failure protection 50 BF X X X X X -

External temperature 38 X X X X X X

monitoring (thermo-box)

Lockout 86 X X X X X X

Measured-value X X X X X X

supervision

Trip circuit supervision 74TC X X X X X X

Direct coupling 1 X X X X X X

Direct coupling 2 X X X X X X

Operational measured values X X X X X X

X Function applicable
- Function not applicable in this application
*) Only 7UT613/63x
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ANSI No. IEC Protection functions
50, 50N > B> Ie, > Definite time-overcurrent protection (phase/neutral)
51,5IN In Iep Inverse time-overcurrent protection (phase/neutral)

3
o
2,

>, Lair>>, Ip dir
Trdie>, Irdir>>, Tepdic

Directional time-overcurrent protection (definite/inverse, phase/neutral),
Directional comparison protection

67Ns/50Ns)  Tee> [ee>>, fegp

Directional/non-directional sensitive earth-fault detection

Cold load pick-up (dynamic setting change)

59N/64 Ve, Vo> Displacement voltage, zero-sequence voltage
Iie> Intermittent earth fault
High-impedance restricted earth-fault protection
Breaker failure protection
Auto-reclosure
> Phase-balance current protection (negative-sequence protection)

V2>, phase-sequence

Unbalance-voltage protection and/or phase-sequence monitoring

> Thermal overload protection
Starting time supervision
Locked rotor protection
Restart inhibit
I Undercurrent monitoring
Temperature monitoring via external device (RTD-box), e.g. bearing temperature monitoring
Ve, Vo Undervoltage/overvoltage protection
o[ Overfrequency/underfrequency protection

@?@9@@@@@96@%@ ' U 'U
Sz

Fault locator
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Differential guantity Toee Fundamental component of the differential current

Iniee
Iy

Thesr  Restrain current (bias current)
Ty Rated current of the transformer, generator or line

Fault characteristic -
with single-end infeed x Pie

e e e e o A R G G S S S S

Tpipe>
Setting value 1y
1
. ! L~ Restrain

1 L 0.5 L “
] .05 e Thoat

T T T T T T T T T T 7,

1 2 3 4 5 6 7 g <] 10 N

Restrain quantity —

Tripping characteristic with preset transformer parameters for three-phase faults
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Lt J (approx. 0,3 s)
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At open generator circuit breaker the stage
Z,~0,7X, Z,; can be actived
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turbine limit
dynamic steady N

. state stator limit
stability stability
limit limit /

\
\ _ y NS
\ theoretically Ve |, ~.

\ limit ~
\ — \ _rotor limit

N\ S /

2 ~—
- V.

x|

d

underexcited -——= overexcited
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Admittance calculation guarantees
char.3 char.2  char1 a right behaviour, if the voltages

Y
\/ G[p.u.] decreases
3 independent characteristics and 3
timers
characteristic 1,2 is adapted to the
steady state curve;
additional inquiry of the field voltage
el (release a short trip time)
az az
1 1
*a1 *az

characteristic 3 is adapted to the
dynamic stability limit curve

Blp.ul %

blocking of the protection at U<25%
UN

Settings: Can directly be read out from the generator diagram

I L0o9.-1 . 2
X5 ~0.9 Xq ©2= 90 x:]_; >1 Or:q oz =100° or 110°

1
oy = 80°
X41 1

1|
*4
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Im(Z)+
Z4 _—
Setting hints:
Power swing
in the network Ch 2 Zb: transient direct-axis reactance X'd
Zc: 0,7-0,9 Transformer reactance X;
Alarm
Zd-Zc: Reactance of the network
+ rest transformer
Z,
_ Zs ||||| /2 t}] "'_lzou
Power swing Pp Re(2) + " an(8/2) with 0 =
in generator 7 "
and unit Ch 1 a
transformer _ Power swing angle between
Zsum =Zb + Zc generator and transformer
_ Zsum = Zb + Zd = Power swing angle between
Z, - generator and network
Inclination angle

consider R-part; If Ch1 and Ch 2 is used

and the infeed of more
than one generator

OUt OF StEP abi  puiliel duascive — (3 +-¥) g

Sy 5380 g0 i pyd Alspo y3 5 > o p) VT gl alsyo 53 5 sl (gl Al o g3 e

Mini Canes g loud o S o @ad 1) wsligel duasiiio ey Gllwgs a8 1) Sledd slass o5l
Oy Cllwg bwgi  aligel dasuin alad ogou (VV=Y)USW 0 uiS o ol |y cuyi yloyd alad blss
Cawl 005 03 ol ¢ Ay wslivel dastiie iokie (6 lge @1ud 93 alad gy o oless byd g

Im(2)

A

Rules:

1. The impedance vector must
enter into the power swing
polygon (Ch.1or Ch.2)

2. The crossing of the middle line
(red) is the criterion of the counter
increasing

Ch.2
(n2)

o2 | | e
e

» Re(2)

— 1 [ T —@m

Ch1 \\®
/]

3. Increasing the counter of
characteristic in which the middle
line was crossed

4. The increasing of the counter is
active, if the vector goes out of
the power swing polygon

(n1)

o5 Sllog g uiligel dasie alad ilei— (13- ¥) JSS
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SPGBk 3l Ghey SG ) oy b 82,5 e e hg) 93 9398 (o edlaitnl cB b s wiS

JLail b5 sl S Gyl 5l ol B 550> (he) 9 9l g e o)l 3 50 alall )3 (b >

3 Ygono il 0 (aj (SaS il bawgs JIgp alals )51 andl 3l (o b gy o oo )3 b o
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T
GS

_51% _ Lomrmmon L 3E0 7UM62

20Hz-Generator

H Auxiliary voltage
G ’_y
-_— DC or AC
Band pass i }( or AC)
]
~ | ]
Earthing ~
transformer 500V
U, 50 200V
V3 3 Protection
a

CT
(400A / 5A)

a0 Load resistor must be

L ! ] I ] Neutral transformer >0,5Q

stator earth fault 100% cblis c¥lasl iles —() Y- ¥) IS5

Neutral
transformer

Current
transformer:
Direct order
at Ritz
KS60-03 Size 3
15VA Cl.1 FS5

4
Excitation UE"
Auxiliary
20-Hz- voltage
20-Hz- Generator
Band pass bC AC

AU, U

7XT33 A2 .y, U,
181 184 4A1 1A3 u

] TXT34 8 2A1 " |
K N T externa
BE uﬂ block
( 400A | g, 3A2
 BA F apa

L3

. Wiring shielded - 3A3 Device
K |
~ JT. 4A3 ' aaq  ready
Il k
} i max 200 V
{ + 31
7KG6
- 11| (Amplifier) 32
= max 10em Wiring twisted and shielded

Shunt: 10 A/ 150 mV

oyliw 3550 il ol &,y5 L Stator earth fault 100% clblis aYlasl iales —(Y Y- ¥) IS5
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JS (w9 13l o blis mlg > (oL 95 l)ls SIPROTECA wslgls (ooae sla o,
o 0y95 ) aSLl LI dg 7B (bjgel 0)93 alogs 5l iblis plsi g o o, () (ol 5 bl
2 Gblis plg pogas ) o1d )b CJlae 4 byo 1b anls 7)o glolS &0 4 izl 1l ]
Dy (oo ST 55 a 0)9

Bl wly Bl 4 ol Slasuie 5 (298 (ob Ol s 555 o s lulil sillas
b Olg o g ool iy Al G 5 Jada 0 I o)l 5l Sl pluabl ol Sl e

ol 485 900 i 8 i Lo Lo 43535

Protection ANSI Generator — Rated Power (MVA)
<5 5-50 50 - 200 > 200

Stator earth fault 90 % 64, 59N, 67N X X X X
Stator earth fault 100 % |64(100%) X X
Differential 87G, 87T 0 X X X
Overcurrent time 50, 51V X X 0 0
Impedance 21 X X
Interturn fault X

Rotor earth fault 64R o] X X X
Unbalanced load 46 X X X
Underexcitation 40 o] X X X
Out of step 78 X
Stator overload 49 X X X X
Rotor overload 49R X
Overvoltage 59 X X X X
Frequency f> 81 X X X X
Frequency f < 81 X X X
Reverse power 32 X X X X
Undervoltage 27 Y Y Y Y
Overexcitation (U/f) 24 o X X

Cowl cblos piuwww Slinebl cubild 5 cocol i slas)l ¢ ablas sla diss padi jd pheo 4SS
dlopw (B Cadgie (i8)S Hlai ) 9 Mg Gliee 9 08950 0jlal g (S)i ¢ Comlus 4 dr g b Vgomo
o 4B)S Gy a8 (el Cobls Ll (gl (alisee (sl hg) Lal gy sl > ()18

ol 0d 0313 ioles lawgie 9 YU Cuiel o b o ot glgsl (VF=Y) USUS 5000440
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Protection Group A Protection Group B

YU ool 5 lisabl culB bz b — (WY € V) IS

Without Redundancy Partly Redundancy

(also limitations at the CT's and VT's

and trip circuits)

——

7UM62
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