SIEMENS

ARABI

A ELECTRIC LTD. Equipment

Distance Relay Type 7SA522
Installation, Testing and Commissioning Site Report

Site Test Report No.
Manufacturer : Rated Current
Type - Auxiliary Voltage
MLFB No. : CT Ratio
PT Ratio
General Functions Selected

Distance Protection

Power Swing Detection

SN,

«Eilot
_frotection

Protection for Distance

SOTF

Back

Up O/C Protection

Fault

Locator

Mechanical Check and Visual Inspection

Irtﬁ Description Remarks
1 | Check the name plate data according to the drawings and specifications
2 | Check for transportation damage and correct positioning
3 | Verify tightness of external wiring
Electrical Checks
]rtr? Description Remarks
)1 | All connections checked according to the wiring diagram
"~ 2 | Auxiliary power supply checked for rating and polarity
3 | CT shorting checked
4 | Indications checked
5 | Casing earthing checked
6 | Contact earthing checked
7 | Contact resistance of tripping and alarm checked

Functional Test

1- Measurement:
Injected quantities

L1 L2 L3
57.73 V 57.73V 57.73V
1A 1A 1A
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Measurement 0°

45°

functions primary secondary

primary

secondary

Current 1L1

) Current 1L.2

Current 1L3

310

I1- positive

12- Negative

Voltage UL1E

Voltage UL2E

Voltage UL3E

Voltage UL12

Voltage UL21

Voltage UL31

3U0

U1- positive

U2 - Negative

Apparent
rj power(S)

Active power(P)

Reactive power(Q)

Frequency

00

45°

Current 1L1

Current 1L2

Current 1L3

310

I1- positive

12- Negative

Voltage UL1E

Voltage UL2E

% values Voltage UL3E

Voltage UL12
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Voltage UL21

Voltage UL31

3Uo

U1- positive

U2 — Negative

Apparent
power(S)

Active
power(P)

O Reactive
power(Q)

Frequency

Power factor

Impedance secondary measurement
Injected impedance =6 Q

V.T ratio=110/0.1 kv

C.T ratio =1200/1

¢ = 60°

® =240°

calculated measured

calculated measured

RL4

O XL,

RL2

XLz

RLg

XlL3

RL,;

XLz

RL23

XLas

RL34

XL
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Note : if injection of Z is from omicron distance but without RIO file of the relay setting
you must adjust Zero sequence compensation factor = 0 in the relay setting for all
zones and Zero sequence compensation factor = 0 in the tester setting that is from

test object parameters then system settings.

2- Starting of Distance Protection test

Setting Value
~ Phase Current threshold for distance measurement=0.1A
— 3lo threshold for neutral current pick up=0.1A
— 3Vo threshold for zero sequence voitage pick up= 5V

2.1-Earth fault detection

2.1.1- By zero sequence current 3l; Thresholds add ( 1203 )

Before test make sure that { fuse failure monitor add ( 2910 ) } and { voltage failure supervision
add ( 2915) } are turned off.

Also before testing raise the setting of 310 Threshold for neutral current pick up add {( 1203 )
more than phase current threshold for distance measuring add ( 1202 ).

Phase Pick up Drop Off

Calculated Measured Calculated Measured

N
NS R-N

S-N

T-N

Note the drop off current will be less than phase current threshold for distance measuring add
(1202).

Pick up and drop off values can be done using Ramping from the Omicron test set

If the current setting = 1A and you want to get the pick up and drop off values you will simulate
the following:

First choose the phase that will be tested from signal 1 i.e. L1

The current will increased from 0 to 1.2A by the step Al within time AT {ill it reaches a value of
pick up at this moment the binary output of the relay closes and activate the binary input of the
tester to be ( high 1 ) and the tester will save this current value. The current still increasing till it
reaches 1.2A and after that it will decrease by step Al within time AT of state 2 till it reaches a
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current value at which the relay drops off at this moment the binary output of the relay opens and
the binary input of the tester will change its status so the tester save this current drop of value.
The current still decreasing till reaches 0 and the injection will stop.

For achieving that, follows the instructions as in the following figures.

After finishing click start to run the test

When the test is finished You can see the actual values of pickup and drop off from
measurements Ramp state 1 and 2.

Make the test report Long form from parameters menu then Report.

Export report from file menu and choose (rtf) for saving it to be saved as word file.
Open the test report

;. OMICRON Ramping - [Test View: Ramping1]

i SRR i

0400 5| 0.0000 Afs
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OMICRON Ramping - [Detail View:Ramping1]

-120.00

B0.000 Hz

000y

120.00

£0.000 Hz

0.008

0.00

80,000 Hz

-120.00

60.000 Hz

120.00°

_BD.EIIJB Hz E =
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[Detail View:Ram
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| oono0A] 1z000A]

i
Gl

T
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0.0000 A 3 “0A00s| 01000 Af
120004 | 0400 s |-0.1000 Bjs.

it

T T
T TR T
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" OMICRON Ramping - [Detail View:Ramping1]

60.000 Hz
-120.00*| - 80.000Hz
120.00°| . 60.000 Hz

0.00°| 60.000Hz
-12000°| 60.000 Hz
120.00°

S
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* OMICRON Ramping - [Detail Yiew:Ramping1]

e T T TR,
s v 41

Befy
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2.1.2- By zero sequence current 3l Thresholds and 3V, Threshold add ( 1204 )

Before test make sure that { fuse failure monitor add ( 2910 ) } and { voltage failure supervision
add ( 2915 ) } are turned off.

Inject single phase current more than the setting of 310 Threshold for neutral current pick up add
( 1203 ) and single phase voltage less than 3U, threshold zero sequence voltage pick up add
(1204) then raise the voltage not gradually but shot till the relay plcks up. Then decrease the
jltage by shot not gradually till the relay drops off.

Pick up
3Vo Calculated Measured
2.2- Phase fault detection add ( 1202 )
Phase Pick up Drop Off
Calculated Measured Calculated Measured
R-S
S-T
T-R

Myou inject single phase current you you must raise the setting of { phase current threshold for
.\?}i:tance measuring add ( 1202 )} more than the setting of {310 Threshold for neutral current pick
up add (1203 )}
Note you can get the pickup and drop off values by RAMPING as in the case of zero
sequence current threshold. But you must choose signal 1 line to line i.e. (1L1L2)

3- Zones reach & Time Testing

Fault types time
B-N R-Y Y-B B-R RYB

zone

setting

time

axis
Py
z
=
pd
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© 1 R 29.3
g 0
g 5 25 | X
© 0.3 1.3 R
1]
N 35 X
o 2 R
g 0.5
N8 5 X
Q. 1 3 R :
—~ # :
(d 2 6 |X -'
g 5 R
g 1.5
NS 10 X
7 R
e 12 | X
2 25
% -7 R
N S 12 | X

Note: you may find the trip time of relay around origin not accurate. if you face that you must
raise the test current to 2 A that is the real simulation for these faults near V.T

You can check the reach and the times of the distance relay automatlcally by using the
OMICRON tester by
pen distance then choose advanced distance
2— Open test object parameter
3- Impoart the RIO file of your relay setting
4- Now the zones characteristic will be shown
5- Open settings and adjust ( [ test = 1A ) then click on ( extended zone active ) to activate Zg
6- Open check for testing zones time.
7- Adjust ( Z and Phi of the origin to 0)
and { Length to value more than the max. reach of the outer zone i.e. 20 ohm )
and select ( all zones ) that is if you want to check all zone if not choose the required zone.
8- If you want to achieve the test at one angle only i.e. line angle 85°
adjust ( Angle = 85°)
Then click add to and choose the fault type you want to do the test for or you may choose ALL
to select all type faults. Then click OK
9- Open Search for testing zones reach.
10- Repeat steps 7 and 8
8- Click start button
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9- The test is being begin and after it is finished open parameters then Report then select
Long form to have all data in the test report.
10- Open the test report then export file to save it
this is from file. Choose ( rtf ) when you saving to obtain the test report as word file
b OMICROM Advanced Pistance - [Test View: AdvDistance1]
il Edit: Ti : reiiWinda

b3

R

iR

e
bl
Lr
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Oy MICROM &4
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20000

All Zoi

e

T
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LI OMICRON Advanced Distasice - [Test ¥iew: AdvDistanget]
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W OMICRON Adva
[ i

11- If you want to achieve the test within angle band
12- Open check for testing zones time.

13- Adjust ( Z and Phi of the origin to 0) and adjust { Angle = 0°)
and ( Length to value more than the max. reach of the outer zone i.e. 20 ohm )

and select ( all zones ) that is if you want to check all zone if not choose the required zone.
Or you may not to do that and begin with sequence
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14- Then open sequence
Adjust ( Z and Phi of the origin to 0)
Adjust start angle to 0 and end angle to 360 and angle step to 90
adjust ( Length to value more than the max. reach of the outer zone i.e. 20 ohm )

and select ( all zones ) that is if you want to check all zone if not choose the required zone.
15- Click OK

16- Open Search for testing zones reach.

17- Repeat steps 13 to 15

18- Click start button

19 now the zones reach and time will be tested at the 0,90, 180, 270 angles. -

(:) That is because we put start angle 0 and end angle 360 and the angle step is 90.

You can choose the angle band you want to do the test within also by changing
Start angle and end angle and the angle step

20- After the test is finished open parameters then Report then select

Long form fo have all data in the test report.

21- Open the test report then export file to save it

this is from file. Choose ( rtf ) when you saving to obtain the test report as word file

O
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HCROM Advanced Distance  [Test View: A
& e : :
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¥ OMICRON Advanced Distance - [Test View: AdvDistance1]

5
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4- Distance directionality check

note: If any zone is adjusted to nondirectional you must reverse it to be able to determine the
undefined area. Also you must specify LEDs for distance pick up forward add (3719) and
distance pick up reverse add (3720). Also you may specify binary outputs for them.

All of that can be done from the Masking from distance general.

Using RIO file you can do the test.

Forward direction Undefined area Reverse direction Undefined area
Earth fault | From 120 to -22 From 121 to 150 From 151 to -60 From -61 {0 -23
Phase From fo From to From to From to
“hult :
Also you can check that by quick CMC by injecting
U= 6 angle0 1= 2A angle 19°
U,= 57.73 angle -240 l>= 0A
Us=57.73 angle 240 la= 0A

Note you must change setting of zero sequence compensation to zero, so the injected
impedance will be Uy / |4

- When you start injection the relay will pick up in forward then increase the angle to be 20° also
the relay will pick up in forward repeat that till the relay does not pick up, at this angle ¢4 the
undefined zone started record this angle. Go on in increasing the angle till the relay picks up in
reverse direction, record this angle &,

- Repeat the test but with angle( - 119°)

When you start injection the relay will pick up in forward then increase the angle to be - 120°
also the relay will pick up in forward repeat that till the relay does not pick up, at this angle ®; the
undefined zone started record this angle. Go on in increasing the angle till the relay picks up in
;everse direction, record this angle @, .

5~ Distance Teleprotection scheme

5.1- Setting at POTT
Note: you have to specify a binary input for {Distance Tele. Carrier reception channel 1 add
(4006)},LEDS for {Distance Tele. Carrier signal received add (4054)} and {Distance Tele. Carrier send
signal add (4056)}

Injection status | Relay action should be Relay actual action
Z1g without C.R Trip with Z, and C.8
Zqg with C.R Trip with Zsg and carrier send
Zat Zsor Zyor Zs | No carrier send

5.2- Setting at PUTT

when you inject Z in Z; you will find that the relay trips with time T4 and sends a carrier signal
send . when you inject Z in Z4g and there is a carrier receive you will find that the relay trips
with time T .
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Injection status Relay action should be Relay actual action
Zin Z4 Trip with time delayT4 and carrier send
Zyg with C.R Trip with time delayT4s
ZatZyor ZsorZ,orZs No carrier send

5.3- Setting at Blocking
When you inject Z in reverse direction, you will find that the relay trip with its zone time and
sends a carrier signal send to the remote end to block its Z;g zone. when you inject Z in Z4g
and there is a carrier receive you will find that Z 4gis blocked and the relay frips with the

nearest zone .

/™) Injection status

Relay action should be

Relay actual action

1 Zin reverse Trip with its time delay and carrier
send
Zig with C.R Zygis blocked

5.4- Setting at Unblocking
You must specify binary input for both { dis. Tele. Unblocking : unblock channel 1 add (4030)}
And { dis. Tele. Unblocking : block channel 1 add (4031)}. When you inject Z in Z4g, you W|Il
find that the relay behavior will be as in the table

Unblocking Unblocking Relay action result
block Bl unblock Bl
1 0 Relay blocks Zg and trips with the nearest zone
0 1 Relay trips instantaneously with Zs and sends a
carrier signal send to the remote end.
6- Weak infeed with echo
6.1- Echo only
{__) Status Relay action should be Relay action

C.B off & carrier receive

Echo signal send immediately

C.B on & carrier receive

Echo signal send after time delay add (2502A)

6.2- Echo and trip

Status

Relay action should be

Relay actual action

C.B off & carrier receive

Echo signal send immediately without local trip

C.B on & carrier receive

delay add (2502A)

Local trip and echo signal send after time

6.3- weak infeed with echo and trip

Injection status

Relay action should be

Relay actual action

receive

Weak infeed & C.B on & carrier

Send echo and local trip by weak infeed
After time setting add (2502A)
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6.3.1 — under voltage pick up for local trip

if we apply one phase voltage less than setting 2505 and we apply the other two phases voltage by
normal value and inject one phase current more than add.1130 and the other two phases by normal

current value

All this with carrier receive then the relay will send an echo and weak in feed local trip after the time
of add. 2502 but if the one phase voltage is more than the add. 2505 the relay will send echo only aiter

time of add. 2502 :

~

Measured

" Setting add (2505A)

Setting of open pole threshold add (1130A)

If the injected phase voltage of the faulted phase is more than the setting add (2505A) or the injected

current of the faulted phase with relay starts echo signal only be sent without local trip.

6.3.2- trip time delay for local trip

Be sure of specifying binary output of weak infeed trip command L123 add (4245)

Setting add (2502A)

Measured time(s)

You can measure the time as follow :
1- Active binary input for C.B closed

2- by using state sequencer by adjusting (the omicron tester) as shown

3- Use the binary output 1 as carrier receive

So when you start the tester the binary output 1 will close at the same time and the relay will
("jve carrier receive so the relay will send echo and give local trip after the time delay and the

téster will stop when the relay trips.
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.

- OMICRON State Sequencer - [Table View: Sequencer1]

000y
0000Y: - 1200*
0000A; 0000
0000 A
0000A:

1 outpui(s) active

A 1Bin. out 3 .
(Bin, out 4 7 e

HEa
Mot
i
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CRON State Sequencer - [Me

7- Power Swing

Raise the time setting of trip delay after power swing blocking add ( 2007 ) to more than the

\
~

I,"j\gest time of the distance zones

Power swing operating mode add ( 2002 ) Relay action

All zones blocked

Z1, 218, Z2 blocked No trip with
Trip with

Z1, Z1p blocked No trip with
Trip with

Z>to Zs blocked No trip with
Trip with

There are two methods for verifying power swing
1- using Ramping
Open omicron program then choose Ramping
Adjust the state 1 and state 2 as in the picture.
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i3

57.730 ' BaA00Y| D 210,000 Vis
0400v| ©0010s| 10.000 vis

1.0000 A
1.0000 A

L

- Specify led for {power swing detection add {(4164)} that from masking then power swing.

- According to {Power swing operating mode add ( 2002 )} = all zones blocked

- Start injection you will find that the Led will light that means power swing is detected and the
all zones of distance are blocked

- To obtain the rate of impedance change at which the relay does not detect the power swing
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increase the At little bit and start injection and repeat that tilt the relay does not recognize the
power swing. You may change AV.

So dz/dt= AV/(IAt)

For dz / dt > 6.5 the relay detect power swing
For dz/ dt < 6.5 the relay doesn’t detect power swing

That means, when the locus of the impedance stays and does not move for time
in the zone, the relay recognize This case as a fault, but if locus of the impedance
O does not stay for time in the zone: And moves quickly to another locus the relay
recognize This case as a power swing.
- To verify the other selections of {Power swing operating mode add ( 2002 )} it will be difficult
because you will find that the trip time will not be accurate that is because of the traveling
of the impedance locus through zones till it reaches the appropriate zone for tripping.
Because of this reason we have to use state sequencer for verifying power swing detection
And {Power swing operating mode add ( 2002 )}.

2- Using state sequencer _
At first you must put the zero sequence compensation factor in the relay = 0
By adjusting the first four states the relay will detect the power swing.
State 1 is adjusted so that the impedance is out of the the outer zone setting in R axis.
The next states are adjusted so that the impedance entered the zones and don't stay for more
Time then the relay will detect power swing.
Also you can change the Duration of the impedance locus staying in the zone to obtain the
rate of impedance change At Which the relay will not detect power swing.

Note: injected current = 1A
AV = (0.8 ohm
So dz/dt= AV/(IAt)
For dz / dt > 6.5 the relay detect power swing
For dz / dt < 6.5 the relay doesn’t detect power swing

- To verify the other selections of {Power swing operating mode add ( 2002 )} it will be done
by adding the fifth state but you must adjust its parameters so that the impedance equal
value in the required zone. Also you must put the time of this state more than tha time of
The required zone.
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8- Back Up Over Current Protection: {(Emergency)
Note: while testing any stage of over current you have to raise the setting of the other
stages.

8.1- Inverse over current
8.1.1- For IEC curve add (2660) is normal curve

Setting: Ip > pick up add (2640) = A, T I time dial add(2641) = sec
Pick Up . Drop Off
O Phase Setting Measured Calculated Measured

R-Y

Y-B

B-R

Time
R-Y Y-B B-R Calculated time ( sec )

Inj. Current= 21, = 1A 1A 1A 1A 2.0 sec for
Measured time sec T=0.2
Inj. Current= 41,= 2 A 2 A 2 A 2 A 0.5 sec for
Measured time sec T=0.1
nj. Current=6 |, =3 A 3A 3 A 3A 0.2 sec for
Measured time sec T=0.05

T=0.14Tp / {(Np ™21} (SEC), WHERE:
) T:TRIPTIME

Te : SETTING VALUE TIME MULTPLIER

. SETTING VALUE CURRENT

[ : FAULT CURRENT
Setting: 3lop pick up add (2650) = A, T3 lp p time dial add(2652) = sec
Pick Up Drop Off
Phase Setting Measured Calculated Measured
R-N
Y-N
B-N
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Time
R-Y Y-B B-R Calculated
time ( sec )
Inj. Current= 21, = 1A 1A 1A 1A 2.0 sec for
Measured time sec T=0.2
[nj. Current= 41,= 2A 2 A 2 A 2 A 0.5 sec for
Measured time sec T=0.1
Inj. Current=6 l,= 3 A 3A 3 A 3 A 0.2 sec for
Measured time sec T=0.05
() T=0.14Te/{(1lp )*%2_.1} (SEC), : WHERE:
T:TRIP TIME
Tp : SETTING VALUE TIME MULTPLIER
Ip.SETTING VALUE CURRENT
[ : FAULT CURRENT
8.1.2-For IEC curve add (2660) is very inverse curve
Setting: |, > pick up add (2640) = A, T Iy time dial add(2641) = sec
Pick Up Drop Off
Phase Setting Measured Calculated Measured
R-Y
Y-B
B-R
O Time
R-Y Y-B B-R Calculated time
sec
Inj. Current= 21, = 1A 1A 1A 1A 2.7 secfor
Measured time sec T=0.2
Inj. Current= 41,= 2 A 2 A 2 A 2 A 0.43 sec for
Measured time sec T=0.1
Inj. Current=6 b= 3 A 3A 3 A 3 A 0.135 sec for
Measured time Sec T=0.05
T=135Te/{(llp)-1} (SEC), WHERE:

T:TRIP TIME

Tp : SETTING VALUE TIME MULTPLIER
Ir. SETTING VALUE CURRENT
| : FAULT CURRENT
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Setting: 3lgp pick up add (2650) = A, T3 lp p time dial add(2652) = sec
Phase Pick Up Drop Off
Setting Measured Calculated Measured
R-N
Y-N
B-N
O
Time
R-Y Y-B B-R Calculated time
sec
Inj. Current= 21, = 1A 1A 1A 1A 2.7 secfor
Measured time sec T=0.2
Inj. Current= 41,= 2 A 2 A 2 A 2 A 0.43 sec for
Measured time sec T=0.1
Inj. Current=6 |,= 3 A 3 A 3A 3 A 0.135 sec for
Measured time sec T=0.05
T=135Tp/{{l/lp)-1} (SEC), WHERE:
T: TRIP TIME
Tp: SETTING VALUE TIME MULTPLIER
lp: SETTING VALUE CURRENT
| : FAULT CURRENT
8.1.3- For IEC curve add (2660) is extremely curve
Setting: |, > pick up add (2640) = A, T I, time dial add(2641) = sec
Pick Up Drop Off
Phase Setting Measured Calculated Measured
R-Y
Y-B
B-R
Time
R-Y Y-B B-R Calculated time

sec
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Inj. Current= 21, = 1A 1A 1A 1A 5.3 sec for
Measured time sec T=0.2
Inj. Current= 41,= 2A 2 A 2 A 2 A 0.53 sec for
Measured time sec T=0.1
Inj. Current=6 I,= 3 A 3A 3A 3 A 0.114 sec for
Measured time Sec T=0.05
T=80Te/{(Ilr)* -1} (SEC), WHERE:
T:TRIP TIME
Tp : SETTING VALUE TIME MULTPLIER
O p. SETTING VALUE CURRENT
) [ : FAULT CURRENT
Setting: 3lop pick up add (2650) = A, T3 Iy p time dial add(2652) = sec
Pick Up Drop Off
Phase Setting Measured Calculated Measured
R-N
Y-N
B-N
Time
R-Y Y-B B-R Calculated time
sec
Inj. Current= 21, = 1A 1A 1A 1A 5.3 sec for
() Measured fime sec T=0.2
~ Inj. Current= 41,= 2A 2 A 2 A 2 A 0.53 sec for
Measured time sec T=0.1
Inj. Current=6 I, = 3 A 3A 3 A 3 A 0.114 sec for
Measured time sec T=0.05
T=80Te/{(INlp*-1} (SEC), WHERE:

T:TRIP TIME
Tp : SETTING VALUE TIME MULTPLIER
lp. SETTING VALUE CURRENT

[ : FAULT CURRENT
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8.1.4- For IEC curve add (2660) is long inverse

Setting: |, > pick up add (2640) = A, T I, time dial add(2641) = sec
Pick Up Drop Off
Phase Setting Measured Calculated Measured
R-Y
Y-B
(:) B-R
Time
R-Y Y-B B-R Calculated time
sec
Inj. Current= 21, = 1A 1A 1A 1A 24sec for
Measured time sec T=0.2
Inj. Current= 41,= 2 A 2 A 2 A 2 A 4 sec for
Measured time sec T=0.1
Inj. Current=6 I,= 3 A 3A 3 A 3 A 1.2 sec for
Measured time sec T=0.05
T=120Tp/{{(lp )-1} (SEC), WHERE:
T: TRIP TIME
Te : SETTING VALUE TIME MULTPLIER
Io.SETTING VALUE CURRENT
O [ : FAULT CURRENT
Setting: 3lop pick up add (2650) = A, T3 Ip p time dial add{2652) = sec
Pick Up Drop Off
Phase Setting Measured Calculated Measured
R-N
Y-N
B-N
Time
R-Y Y-B B-R Calculated time
sec
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Inj. Current= 21, = 1A 1A 1A 1A 24sec for
Measured time sec T=0.2
Inj. Current= 41,= 2A 2 A 2 A 2 A 4 sec for
Measured time sec T=0.1
Inj. Current=6 l,= 3 A 3 A 3 A 3A 1.2 sec for
Measured time sec T=0.05

O

O

T=120Tp/{(p) -1}

T:TRIP TIME

(SEC), WHERE:

Tp : SETTING VALUE TIME MULTPLIER
Ip.SETTING VALUE CURRENT

I : FAULT CURRENT

8.2- low set stage | >

Setting:  |pnh > pick up add (2620) = - A, T Iy > time delay add(2621) = sec
oy > Operating Time (s)
Phase Pick Up Drop Off for A
Setting Measured Calculated | Measured Setting Measured
R-Y
Y-B
B-R
Setting : 3lp > pick up add (2622) = A, T 3l > time delay add(2623) = sec
3lg > Operating Time (s)
Phase Pick Up Drop Off for A
Setting Measured Calculated | Measured Setting Measured
R-N
Y-N
B-N
8.3- high set stage | >>
Setting: lpn >> pick up add (2610) = A, T lon >> time delay add(2611) = sec
lph >> Operating Time (s)
Phase Pick Up Drop Off for 2xIset
Setting Measured | Calculated | Measured Setting Measured
R-Y
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Y-B

B-R

Setting : 3l >> pick up add (2612) =

A, T 3lp >> time delay add(2613) = sec
3lg >> Operating Time (s)
Phase Pick Up Drop Off for A
Setting Measured Calculated | Measured Setting Measured
R-N
‘,r) Y-N
B-N
2.4-1- STUB

Note: you must specify a binary input active low for { Enable |- STUB bus function add
(7131)} and binary output and led for { O/C |- STUB TRIP add (7235)}.

Setting:  1pn > STUB pick up add (2630) = A, Tl time delay add (2631) = sec
Ih > STUB Operating Time (s)
Phase Pick Up Drop Off for A
Setting Measured Calculated | Measured Setting Measured
R-Y
Y-B
B-R
2
Setting : 3lp > STUB pick up add (2632) = A, T 3lp STUB time delay add(2633) = sec
3lp > STUB Operating Time (s)
Phase Pick Up Drop Off for A
Setting Measured | Calculated | Measured Setting Measured
R-N
Y-N
B-N

9- Switch On to Fault

For C.B closure recognition add (1134) by binary input manual close only
Raise setting of seal in time after manual closure add ( 1150A ) to 30 sec
Activate the binary inputs of C.B off and manual close
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9.1- SOTF associated with distance protection

Disable the back up over current protection add ( 2601 )

Disable the instantaneous high speed SOTF O/C add ( 2404 }

According to the specified zone that with instantaneous trip after SOTF is active add (1232 )

For with zone Z1p

Inject Z in this zone twice one with the activation of the binary inputs of C.B off and manual close
and the other without them

) Applied fault in measured
() zone time (s)

~with the activation of the binary inputs of C.B off and Zis
manual close

without the activation of the binary inputs of C.B off and Z1
manual close

with the activation of the binary inputs of C.B off and Z3

manual close Z3

Zy

Zs

Note : 1- According to the {recognition of the line closure with add (1134)}, if it is selected
to current or voltage or manual close Binary input, For checking SOTF function

you must activate binary input of C.B off and no need to that of manual close.

2- According to the {recognition of the line closure with add (1134)}, if it is selected to
current flow or manual close Binary input you can check SOTF function without binary
input of manual close but binary input of C.B off must be exist.

o~

\9.2- SOTF associated with back up over current

Disable the distance protection add ( 1201 )

Disable the instantaneous high speed SOTF O/C add ( 2404 )

Inject current more than the setting {Iph >> pick up add ( 2610 )} twice one with the activation of
the binary inputs of C.B off and manual close and the other without them. Repeat that with

{lph > pick up add ( 2620)} and {Iph > pick up add ( 2640)}

address Setting Pick up Injected measure
(A) current (A) | current (A} | d time (s)
Iph >> with the activation of the binary
pickup inputs of C.B off and manual close
add ( 2610) | without the activation of the binary
inputs of C.B off and manual close
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Iph > pick up | with the activation of the binary
add ( 2620) | inputs of C.B off and manual close

without the activation of the binary
inputs of C.B off and manual close

Ip > pick up | with the activation of the binary
add { 2640) | inputs of C.B off and manual close

without the activation of the binary
inputs of C.B off and manual close

Note : when you test any one of current stages you should raise the pick up setting of the others
stages .

Qote : 1- According to the {recognition of the line closure with add (1134)}, if it is selected
to current or voltage or manual close Binary input, For checking SOTF function
you must activate binary input of C.B off and no need to that of manual close.
2- According to the {recognition of the line closure with add (1134)}, if it is selected to
current flow or manual close Binary input you can check SOTF function without binary
input of manual close but binary input of C.B off must be exist.

9.3- Instantaneous high speed SOTF O/C

Disable the distance protection add ( 1201 )

Disable back up over current protection add ( 2601 )

Inject current more than the setting{ Iph >>> pick up add ( 2404 )} twice one with the activation
of the binary inputs of C.B off and manual close and the other without them

o~
s

“Note: Instantaneous high speed SOTF O/C has a private trip SOTF- O/C trip command L123
add (4295) so you must specify binary output and a LED for it. This can be done from the
Masking from SOTF over current. Also you can specify binary output for SOTF- O/C picked up
add (4281) that is for determining pick up value but it is not important because the operation of
SOTF is instantaneous.

Setting Pick up Injected measured
(A) current ( A) current time (s)
(A)

with the activation of the
binary inputs of C.B off and
manual close

without the activation of the
binary inputs of C.B off and
manual close
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Note : 1- According to the {recognition of the line closure with add (1134)}, if it is selected
to current or voltage or manual close Binary input, For checking SOTF function

you must activate binary input of C.B off and no need to that of manual close.

2- According to the {recognition of the line closure with add (1134)}, if it is selected to
current flow or manual close Binary input you can check SOTF function without binary
input of manual close but binary input of C.B off must be exist.

10- Fuse failure monitoring

/Eor voltage fail supervision add (2915) is with current supervision
Note: before starting the test you must specify Leds to failure voltage absent add (168)
And V.T fuse failure alarm instantaneous add (170) and V.T fuse failure alarm> 10sec add
(169) and distance is blocked add (3652) also you may specify a binary output for V.T fuse
failure alarm> 10sec add (169) and distance is blocked add (3652) to be able measuring
the time, all of that can be done from the Masking in distance general and measurement
supervision.
10.1- For balanced load
If the current is balanced in the 3 — phase and its amplitude is more than the setting {maximum
current threshold I< add (2912A)} and the voltage difference in between any two phases is more
than the setting {minimum voltage threshold U> add (2911A)}, the fuse failure monitor FFM will
appear instantaneously with distance blocking.

10.1.1- Fuse failure measurement add (2911A)

Injected current in 3- phase = 0.2 A

(w) minimum voltage Pick up voltage (V) FFM and
threshold U> add (2911A) R S T distance block
setting appear inst.

30V 57.73 57.73
57.73 57.73
57.73 57.73

10.1.2- FFM maximum current threshold [< add (2912A)

Difference voltage is more than 30v

Maximum current Pick up current (A) FFM and
threshold I< add (2912A) R . S T distance block
setting appear inst.
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| 0.1A | | | | |

10.1.3- For current less than the setting of Maximum current threshold I< add (2912A)
and Difference voltage is more than 30v, FFM will appear after 10 sec with distance
blocking. D

10.2- For unbalanced load
10.2.1- If the current is unbalanced in the 3 — phase and the amplitude of the zero sequence
~current is more than the setting {maximum current threshold 1< add (2912A)} and the voltage
' /—“‘Sfference in between any two phases is more than the setting {minimum voltage threshold U>
add (2911A)}, the fuse failure monitor FFM and distance blocking will not appear. []

10.2.2- If the current is unbalanced in the 3 — phase and the amplitude of the zero sequence
current is less than the setting {maximum current threshold I< add (2912A)} and the voltage
difference in between any two phases is more than the setting {minimum voltage threshold U>

add (2911A)}, the fuse failure monitor FFM and distance blocking will appear after 10 sec. |:]

You can verify 10.2.1 and 10.2.2 by injecting single phase current.

10.3- maximum voltage threshold U< ( 3 phase ) add (2913A)

1-You can check that with applying the normal voltage 3 — phase and 3- phase current above
the setting of {open pole threshold add ( 1130A } } and the voltage is reduced in the 3- phase to
less than the setting { maximum voltage threshold U< ( 3 phase ) add (2913A)} a voltage
s }bsent will appear after a time delay setting {delay voltage failure supervision add (2916A)}. |:|

Injected current = 0.2 A

Maximum voltage threshold Pick up voltage (V) FFM and
U< add (2913A) setting R S T distance block
appear inst.
5V

2-You can check that with applying the normal voltage 3 ~ phase and 3- phase current less than

the setting of {phase setting threshold for distance measurement add ( 1202 ) } and the voltage

is reduced in the 3- phase to equal the value of the setting { maximum voltage threshold U< ( 3
phase ) add (2913A)} a FFM will appear instantaneously . |:|
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3- As in 2 but the current is more than the setting of {phase setting threshold for distance
measurement add ( 1202 ) } a voltage absent will appear instantaneously.

11- Fault locator
Line length = 6 Km Z= 0.1526 Q/km o =81°
R-N Y-N B-N R-Y Y-B B-R

Injected impedance
.Relay reading (Km)

7je injected impedance with angle = 81°

12- Memory test

12.1 Memory time measurement test

Sequence-1 Sequence-2 Sequence-3
Time =2sec Time was changed Time =0.5sec
Va Vi Ve la Ib ic Va (Vb (Ve [la [Ib |Ic Va |Vb |{Ve (la |Ib Ic

57.73 | 57.73 57.73 62 |02 0.2 o 0 0 0|0 |0 0 0 0 1 1

180 | 60 300 0 |-120 | 120 | | [= |= |~ |-—= [= |= |- |0 |-120

120
S~
~  Memory time measurement =
12.2 Memory voltage measurement test
Sequence-1 Sequence-2 Sequence-3
Voltage for this fault was changed Time =tsec Time =0.5sec
Va Vb Ve la |Ib Ic Va |Vb (Ve |la |Ib |lc |Va {Vb |Vec [la |Ib le
57.73 | 57.73 | 57.73 [0.2|0.2 0.2 0 0 0 0 ¢ (0 0 0 0 1|1 1
180 |60 300 0 [120 [120 [— [— |~ [= [~ [~= [== [== [= |0 [-120 | 120

Memory voltage measurement =
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