Megger.

APPLICATION NOTE

Testing G59-3 protection with
SVERKER 900

1. Tests included: Pickup, Timing and Stability

Protection type to be tested
Vector shift

ROCOF

Under voltage

Over voltage

Under frequency

Over frequency

Protection setting

6 Degree

0,2Hz/s

95% & 90% of 63,5V
105% & 110% of 63,5V
48Hz & 46Hz

52Hz & 54Hz

Preparations
Make four basic tests and save in one test file called pickup test.
Use start signal in protection or other indication for pickup.

Make two basic tests and save in one test file called timing test.
Use trip signal from protection for time measurement.

Use same basic tests as in timing and save in one test file called stability test.

Each test has to be saved separately and then opened in same instrument.
Bl has to be set in each instrument used.

Pickup tests made in ramp instrument, manually changes are needed.

Test files Ramp speed Stop value
Phase L1/L2/L3 Phase L1/L2/L3
Vector shift 0,2A°/s 100/2500/130° Leading angle
-0,2A°/s 3500/2300/1100° Lagging angle
ROCOF 0,21AHz/s 51Hz/49Hz Incr./Decr.
ROCOF (timing) 0,25AHz/s 51Hz/49Hz Incr./Decr.
Voltage 0,20AV/s 55V/75V Under/Over.
Frequency 0,20AHz/s 45Hz/55Hz Under/Over
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Testing G59-3 protection with SVERKER 900

Tests made in sequence instrument. Timing & Stability

Megger-.

Test files Pre fault value Fault value
Phase L1/L2/L3 Phase L1/L2/L3
Vector shift 00/2400/1200 100/2500/130° Leading angle
00/2400/1200 3500/2400/1200 Lagging angle
Voltage 63,5V 58V/55V Under voltage
63,5V 68V/72V Over voltage
Frequency 50Hz 47Hz/45Hz Under Freq
Pickup test - Vector shift leading angle (3phase)
Make one pickup test for leading angle in the ramp instrument.
Pre-fault Ramp speed
[T [ = Z2 = = = |
| 12 I == | | 12 = = |
EEN = E= | | 13 = = \
Klessov oo [50.000 Hz | HEMo.00 av/s  [0.2 a%s  [0.000 AHz/s |
KRl sov [400°  [50000Hz | KEloo0 av/s [028%  [0.000 AHz/s |
KENessov [1200°  [50000Hz | KEMo00 av/s J02 8%

Stop value

BN = = |

[T o= = = |

| 13 = = |

N o> | |

[0z o= 00 [ |

----- [1300° [ I E

STOPPED

Ext Timer Voltage Current = .
0.000 s 0.000 VAC 0.000 AAC N =8

[0.000 AHz/s | E

Ext Timer
0.000 s

Voltage Current
0.000 VAC

0VDC

STOPPED

|
0.000 AAC %i"i\ l_'&l

[50.000 Hz ]

u2

[50.000 Hz ]

Ext Timer
0.000 s

0.000 VAC

[s0.000 Hz ] m

TRIP[1] 31.363 s

o
BI

/ >
sooome | P
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Testing G59-3 protection with SVERKER 900

Megger-.

Pickup test -Vector shift lagging angle (3phase)
Use same test as for leading angle but change ramp speed and stop value.

Ramp speed Stop value

[ e E— [ e E—

T == = = \ T = = = |

----- N [

Koo avs [02a%s Jooooanzs] N\~ - /N [s00° [ |
\

K2 lo.00 av/s |02 4% [0.000 AHzfs |

KENo.0o av/s |02 4% [0.000 AHzfs | E

0 VDC

STOPPED STOPPED

Ext Timer
0.000 s

Voltage
0.000 VAC

Current

[
0.000 AAC & g

Ext Timer Voltage Current [
0.000 s 0.000 VAC 0.000 AAC

Pickup test - ROCOF increasing Hz (3-phase)
Make one pickup test for increasing frequency in the ramp instrument.

Pre-fault Ramp speed

[ E—— [ o —
= o
[ — [ o= S
Eilezsov  fooe [50.000 Hz | iMoo avis Joonoss  J0210 AHzfs
K350y 4w0o°  [50000Hz | K000 avis Jooaoss  Jo210 AHa/s
KEMs3s0v  [1200°  [50.000 Hz |

Moo avis  Joo /s J0210 AHz/s -
0VvDC

prota

=

Stop value Result

- = [51.000 Hz
U2 == [51.000 Hz

.......... [51.000 Hz IE =

BI

|

|

[T o = = 1
|

[240.0°  [50.200 Hz
[50.200 Hz

\
|
|
[o.0° [50201 Hz |
\
|

Current
0.000 AAC

Current
0.000 AAC

(Block under voltage protection when testing ROCOF)
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Testing G59-3 protection with SVERKER 900

Pickup test -ROCOF decreasing Hz

Use same test as for increasing frequency but change stop value.

Stop value

[49.000 Hz

[49.000 Hz

|
E—
|
|
1

[49.000 Hz

Ext Timer
0.000 s

Voltage
0.000 VAC

0 VDC

STOPPED

Current
0.000 AAC

Pickup test - Under voltage

Make one pickup test for phase Ul in ramp instrument use same prefault as in tests
above. Use same test and change for U2 and U3.

Ramp speed
~~~~~ —
[ =
[T e ——
E'EMo20 av/s  [0.08°5  [0.000 AHzs |
KRl avis Jooass  [0.000 AHzs |
Moo avis Joonaes  [0.000 AHzs |
0 VDC
TRIP[1] 16.196 5
Ext Timer Voltage Current
0.0005 0,000 VAC | 0,000 AAC

Level 1 Result

Jooe

[50.000 Hz

|

[50.000 Hz

J1200 °

[50.000 Hz

Result

Megger-.

[49.794 Hz

[49.792 Ha

[49.793 Hz

0.000 s

Ext Timer

Voltage
0.000 VAC

0 VvDC

TRIP[1] 0.969 s

Current
0.000 AAC

Stop value

[ [ |
[— [— |
T |
0.0 50.000 Hz |
240.0 ° 50.000 Hz |
1200°  [50.000 Hz |

TRIP[1] 31.625 s

(Block level 1 in protection when checking level 2)
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Testing G59-3 protection with SVERKER 900

Megger-.

Pickup test -Over voltage
Use the same test as for under voltage and change stop value for phase
U1, U2 and U3.

Ramp speed Stop value
----- == =
> o — —
[T o S

K EMo20av/s Jooao/s  [0.000 AHz/s
KEMo.00 av/s 0.0 8% [0.000 AHz/s

KEMoooavis Jooao/s  [0.000 AHzs | =
0 VDC

TRIP[1] 16.196 s

Ext Timer Voltage
0.000 s 0,000 VAC

Level 1 Result

0.0 ° 50,000 Hz
240.0 © 50,000 Hz
1200 ° 50,000 Hz

] i [50.000 Hz
[E3s3.50 v : [50.000 Hz
[CERs3.50 v [50.000 Hz

(Block level 1 in protection when checking level 2).

Pickup test -Under frequency (3-phase)
Make one pickup test.in ramp instrument use same prefault as in tests above.

Ramp speed Stop value

- N 2 = ——

[T B = =— [Tz S

----- = = | [T E——

KiMoooav/s Joonac/s 0200 Atiz/s - [ [45.000 Hz

W00 aV/s 008  [0.200 Atzfs | U2 = 45.000 Hz

HEMo00 av/s  [0.0 8% [0.200 AHz/s w | = .V == 45,000 Hz E X
0 VDC W 0VDC Bl
TRIP[1] 10.476 s TRIP[1] 10.476 s

Current
0.000 AAC
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Testing G59-3 protection with SVERKER 900

Level 1 result

----- e

IENfsasov oo 47.902 Hz
MPNsss0v  400°  [47.903 He
RN sov  [1200°  [47.901 Hz

Megger-.

Level 2 result

45.983 Hz

[IEA63.50 v

45.984 Hz

(Block level 1 in protection when checking level 2)

Pickup test - Over frequency

Use same test as for under frequency but change stop value.

Ramp speed

[T e —
----- = E
----- = =

KEMocoav/s Jo.oa%/s 0200 Atiz/s |
HEMo.00 av/s  [0.0 8% [0.200 AHz/s
HEMo00 av/s [0.0a%s  [0.200 AHz/s

[52.109 Hz
[52.109 Hz
[52.110 Hz

|55.000 Hz

|55.000 Hz

[s5.000 Hz | S| 3

fooe

[54.031 Hz

2400 °

[54.031 Hz

J1200°

[54.032 Hz

Ext Timer

0.000 s

(Block level 1 in protection when checking level 2)
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Testing G59-3 protection with SVERKER 900

Megger-.

Timing tests: Vector shift / Under frequency (3phase)
Make one time test for Vector shift, Under/Over frequency in the sequencer instrument.

Pre-fault Vector shift leading angle 10 degree
[ == = = |
[T B = E—
o == = | GEEPESE I - == = = |
[Vil63.50 v ! i | U1 EENER [50.000 Hz |
| U2 FEW X 50.000 Hz KPless0v [2500° 50000 Hz |
[1EY63.50 v ] [50.000 Hz KENs350v  [1300° 50000 Hz |

Ext Timer Current
0.000 s . 0.000 AAC

KNz s0v  Jooe [47.000 Hz
KPlessov [2400°  [47.000 He
KENs3 50y [1200°  [47.000 Hz

KPless0v  [230.0° 50,000 Hz
KEls350v  [1100°  [50.000 Hz

|
|
|
EM6350v  [3500°  [50.000 Hz |
|
|

Ext Timer Current
0.000 s 0.000 AAC

Ext Timer | Voltage i Current
0.000 s 0.000 VAC 0.000 AAC

[flessov  Jooe [45.000 Hz
K ls350v  [400°  [45.000 Hz

KENs350v  [1200°  [45.000 Hz E

Current
0.000 AAC
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Testing G59-3 protection with

SVERKER 900

Timing test-Over frequency

Over frequency level 1

Megger.

Over frequency level 2

[ == = = | N = = |
[ e — [ e ——
[T o = = | M = = |
KEls3s0v Jooe [55.000 Hz | KEls3s0v  fooe [53.000 Hz |
KPless0v [p400°  [55000Hz | KPls350v  [300°  [53.000 Hz |
KEMess0v  [1100°  [55.000 Hz | KENs350v  [1200°  [53.000 Hz
4] omaon DM
[sare > T [sare > CTN
[0 | EEE ol >
Ext Timer Voltage Current Ext Timer Voltage Current

m’ 0.000 s | 0.000 VAC | 0.000 AAC m‘ 0.000 s | 0.000 VAC | 0.000 AAC il ZI
# | Uty | Hz| vz:v] *| He| us:v| °| Hel BI|Time..| BoJ
1 63.50 0.0 50.0.. 6350 2400 50.0.. 63.50 120.0 50.0.. 1000 0
2 6350 10.0 50.0... 63.50 250.0 50.0.. 63.50 130.0 50.0.. 2 337 1
3 63.50 0.0 50.0.. 6350 2400 50.0.. 6350 1200 50.0.. 1000 0
4 6350 350.0 50.0.. 6350 230.0 50.0.. 6350 1100 500.. 2 329 1
5 63.50 0.0 500.. 6350 2400 50.0.. 6350 120.0 50.0. 1000 0
6 63.50 00 470.. 6350 2400 47.0.. 6350 1200 47.0. 1 504 1
7 63.50 0.0 50.0.. 6350 2400 50.0.. 6350 1200 50.0 1000 0
8 63.50 0.0 450.. 63.50 2400 45.0.. 6350 1200 450. 1 110 10
9 63.50 0.0 50.0.. 6350 2400 500 63.50 120.0 50.0. 1000 0
10 63.50 00 530... 6350 2300 53.0. 6350 120.0 53.0 1 529 1
11 63.50 00 500... 6350 2400 50.0. 63.50 1200 50.0. 1000 0
12 63.50 0.0 55.0.. 6350 2400 55.0.. 6350 1100 55.0. 1 124 1=l
(Copy state 1 into states 3, 5, 7, 9, 11 (pre fault)
Timing test-ROCOF increasing Hz
Use same test as in pickup increasing and change ramp speed.
Ramp speed Result
EN— = = | - = = |
[ = = = | £ I > = = = |
[T = = = | s = = = |
R Mo.0o av/s  [0.0°%s  [0.250 AHz/s | 63.50v oo [50.130 Hz |
K2 lo.00 av/s  [0.0 8%/ [0.250 AHzs | 6350y 400 [50.131Hz |

l

HENo.00 av/s  [0.0 A% [0.250 AHzs | m

STOPPED

[ /[

Ext Timer
0.000 s

Voltage
0.000 VAC

Current
0.000 AAC

< »|

[1200° 50131 He

Current
0.000 AAC

Ext Timer
0.000 s

0.000 VAC
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Testing G59-3 protection with SVERKER 900

Timing test-ROCOF decreasing Hz

Megger-.

Use same test as in pickup decreasing and change ramp speed.

Ramp speed

Koo av/s Jooao/s [0.250 AHzs |
K2 lo.00 av/s  [0.0 %% [0.250 AHzs |

ENo.00 av/s  [0.0A%s  [0.250 AHzs | E

0 VDC

STOPPED

Timing test-Under voltage

Result

350v  Jooe [49.867 Hz
6350V [p400°  [49.866 Hz

6350V J1200°  [49.867 He E

TRIP[1] 0.518 s

|
|
|
|
|
|

Ext Timer
0.000 s

Voltage
0.000 VAC

Current

0.000 AAC ﬂ .

Make one time test for U1, U2 and U3 in the sequencer instrument.

Pre-fault

K ls350v  [2400° 50000 Hz
[50.000 Hz

|
|
\
Kilessov Jooe [50.000 Hz |
l
|

Voltage Current
0.000 VAC 0.000 AAC

KElss00v Jooe [50.000 Hz
KPls350v  [2400°  [50.000 Hz

(k63 50v  [1200°  [50.000 Hz E

4 {‘ U1Fault2 4(12)
[swre> BC B

| STATE |END SEQ |

|
|
[ S ——
\
|

Ext Timer I Current e ‘
0.000 s 0.000 AAC L

Level 1

‘,m} —
| STATE = | m
T ExtTimer |
0.000 s

Copy state 1 into state 3, 5, 7, 9 and 11 (pre-fault)
Copy state 2 into state 6 and 10 change to phase U2
Copy state 4 into state 8 and 12 change to phase U3
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Testing G59-3 protection with SVERKER 900

Timing test-Over voltage
Use the same sequence as in under voltage but change voltage level.

Result under voltage

Megger-.

Result over voltage

[o.0°

[50.000 Hz

[240.0 °

[50.000 Hz

[1200°

# [ ut:v] v2:v] us:v[  BI[Time..| -]
1 6350 6350 6350 1000
2 5800 6350 6350 1 503
3 6350 6350 6350 1000
4 5500 6350 63.50 1110
5 63.50 6350 6350 1000
6 63.50 58.00 6350 1 515
7 63.50 6350 63.50 1000
8 63.50 55.00 6350 1110
9 63.50 6350 6350 1000
10 63.50 6350 58.00 1 515
1 6350 6350 6350 1000 7
12 63.50 63.50 55.00 1110
5t.S1 6363 |
[Vl Condensed
B o | oo | <>
0.000 s 0.000 VAC 0.000 AAC

Stability test

# [ ut:v] v2:v] us:v[  BI[Time..] -]
1 6350 6350 6350 1000
2 68.00 63.50 6350 1 517
3 63.50 6350 6350 1000
4 7200 6350 6350 1110
5 63.50 63.50 6350 1000
6 63.50 68.00 63.50 1 515
i 6350 63.50 63.50 1000
8 6350 7200 6350 1110
9 63.50 63.50 63.50 1000
10 63.50 63.50 68.00 1 516
1 63.50 6350 6350 1000 |
12 63.50 63.50 72.00 111
5t.S1 6879 |
[V Condensed
m‘ Ext Timer | Voltage | m-
0.000 s 0.000 VAC 0.000 AAC

Use same test file as in time tests but change stop time to shorter than trip time
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