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1 General

1.1

1.2

1.3

1.4

Fault Locator Functionality

The PM180 onboard fault locator provides distance to fault information in real-time. It
operates on fault events detected and recorded by the PM180 digital fault recorder
immediately as events happen.

The fault locator uses impedance-based fault location methods. Distance calculations are
based on voltage and current waveforms recorded by the device in response to a detected
fault event, and line impedance parameters provided by the user. Impedance calculations
use synchronous voltage and current phasors or sequence components depending on the
fault location method and the type of a line fault.

Fault locator features:
e Immediate on-line distance to fault and fault impedance information

e Onboard storing of fault distance information that is available for reviewing at
any time

e Use on 6 kV to 220 kV overhead power lines
e Single-ended and two-ended fault location methods

e Support for single-circuit and double-circuit (parallel) lines and lines with a
transformer branch

e Support for non-homogeneous (multi-segment) lines with non-uniform
impedance distribution along the line (single-circuit lines only)

Off-line Fault Location

As an alternative approach, the supplemental PAS software offers a stand-alone fault locator
that can perform fault distance calculations based on voltage and current waveforms
retrieved from PM180 devices. It features same options as the PM180 onboard fault locator.

Single-ended Fault Location

Single-ended fault location is provided by a single device connected to one end of a power
line. Single-ended fault location algorithms use one-point measurements and rely on the
fault impedance as it is seen from one end of the line. They are highly sensitive to power line
characteristics, which exact values are often not known, as well as to the impact of the fault
effects caused by mutual coupling and ground fault resistance.

Two-ended Fault Location

Two-ended fault distance calculations are based on fault data measured by two fault
recorders located on both sides of a power line. The devices exchange measured fault
information via the Internet, and both make distance calculations using positive or negative-
sequence quantities that negate much of the uncertain fault effects.

The two devices exchange measured voltage and current phasors accompanied by precise
timestamps to guarantee that both refer to the same event.

For inter-device communications, the devices must be connected to the Ethernet or to a
wireless cellular network. UDP port 502 is used for exchange of messages between devices.

Time synchronization of phasors is an important component in accurate distance calculations.
Using the GPS time synchronization is highly recommended and is mandatory when
communicating via a cellular network. In the event that the communications is provided via
the fast Ethernet, guarantied that the message propagation time along the network is stable,
the precise clock synchronization is not required as the devices are able to automatically
synchronize their local time with the remote device clock via the network.



1.5 Transformer Inaccuracies

The time skew of voltage and current signals contribute large into inaccuracy of distance
calculations. This especially concerns customer instrument transformers that may introduce
significant phase errors. To minimize the effect of the transformer inaccuracies, follow the
instructions below:

1. The device’s input voltage and current transformers are carefully calibrated at the
factory. In the event the device is provided with a 200-amps DFR module, use it only
with the supplied current transformers. Connect the transformers to the input terminals
according to the phase marking labels.

2. Use the device transformer correction setup to provide information on customer
instrument transformers’ errors.

3. If your instrument transformers have significantly non-linear angle error response, use
the fault locator transformer correction setup to provide information on transformers
phase errors over the entire measurement range.



2 Configuring the Device

2.1 Configuring the Fault Locator

2.1.1 General Parameters

To configure the fault locator:

1. Select Fault Locator Setup from the Meter Setup menu.

PM1B80_Station_217 - Fault | ocator, Setup

Fault Locator Setup l

Station

. - Locator
Stetion name ¥ Enabled
[ Powarline [

Line natme Line rame Enabled
Line type Single ﬂ

Mevwtral current (147 input Mat used ﬂ

Paweer line length, km 5000

Parallel line length, km -—--

Remaote recorder's P address 192 165 . 0 212

Remate port a0z

Remate connection via network Ethernet ﬂ
Synchronize time with remaote recaorder MO ﬂ

Pawver line impedance, segment= 1 ﬂ Setup ‘
Parallel line mutual reactance, Ohimskm -—--

Transformer on Bran

Transformer Parameters

Current transformer correction, ranges 5] ﬂ Setup ‘

“oltage transformer correction, ranges 4 ﬂ Setup ‘

Open | Save az... | Clear ‘ Frint Beceive |

ak | Cancel | | Help |

2. Select desired options.

For two-ended fault location, specify the network address and port of the remote device
located at the opposite side of a power line. Notice that the remote device is always
listening on UDP port 502. If you use another port for communications, ensure that your
remote router or firewall makes local remapping to port 502.

In the event of Ethernet communications between the devices with a stable message
propagation time along the network, you can instruct the device to synchronize its local
time with the remote device clock via the network before the fault data exchange takes
place. This eliminates the need of precise clock synchronization between the devices via
GPS.

4. Check the “Locator Enabled” box to enable fault locator operation.



be applied.

the setup to the device.

See the following table for available options.

Check the “Correction Enabled” box if you want your local transformer correction data to

Click Save as... to store your setup in the device site database, and click Send to send

Parameter

Options

Default

Description

Station

Station name

0-15 characters

The name of the station for fault
distance reports.

Power Line

Line name 0-15 characters The name of the power line for fault
distance reports.
Line type Single line, Single The type of the power line.
Parallel
(double-circuit)
line,
Transformer on
branch
Power line length, km/mile 0-450.00 0 Total length of the power line.
Parallel line length, km/mile 0-450.00 0 Length of the parallel line for a line

(Distance to transformer
branch, km/mile)

with parallel parts, or distance to the
branch for a line with a transformer
branch.

External Fault Indicatio

Protection trip input

None,
DI1-DI128

None

A device digital input to which the
protection trip signal is connected.
Currently not used.

Two-ended

Fault Locatio

Remote recorder’s IP address

0.0.0.0

IP address of the device located at
the remote side of the line. Set it to
0.0.0.0 for single-ended fault location
calculations.

Remote port 1-65535 502 UDP port of the device located at the
remote side of the line.

Remote connection via Ethernet, Ethernet The network (local or cellular) used

network GPRS/Modem to communicate with the remote
device.

Synchronize time with remote |NO, YES NO Enables synchronization of the local

recorder

time with the remote device clock.
Do not use with a cellular network.

Line Impedances

Power line impedance, 1-4 1 The number of line segments with
segments -> Setup different impedances. Click Setup on
the right to configure segment
impedances.
Parallel line mutual reactance, |0-6.5000 0 Mutual reactance between the
Ohm/km parallel lines.
Transformer on Branch
Transformer parameters -> Parameters of the power transformer
Setup on the line branch. Click Setup on the
right to configure the transformer
parameters.
Transformer Correction
Current transformer 1-6 1 The number of correction points

correction, ranges -> Setup

within the transformer’s current
rating. Click Setup on the right to
configure transformer ratio correction
factors and phase angle errors.




Parameter Options Default Description

Voltage transformer 1-4 1 The number of correction points
correction, ranges -> Setup within the transformer’s voltage
rating. Click Setup on the right to
configure transformer ratio correction
factors and phase angle errors.

NOTE:

To select the preferred distance units (km/mile), click on Tools at the menu bar, select
Options/Preferences and then check the desired distance units.

2.1.2 Power Line Impedance
To setup the power line impedance:

1. In the Power line impedance row, select the number of line segments with different line
characteristics.

2. Click Setup on the right of the row to setup line segments.

Line Impedance

Line Impedance

Mo, Segment Poz. sequence Poz. sequence Zero sequence Zero sequence
length, resiztance, reactance, resiztance, reactance,
km Ohimdkm Ohimdkm Ohimdkm Ohimdkm
1 |50.00 0.0500 0.4000 01500 1.4000
2 (000 0.0000 0.0000 0.0000 0.0000
3 [ooo 0.0000 0.0000 0.0000 0.0000
4 (0.0 0.0000 0.0000 0.0000 0.0000

O | Clear Cancel

3. Specify the line segment length, and positive and zero sequence impedances of the
segment. More precise line impedance data you provide here, more accurate distance to
fault calculation results may be achieved.

4. For a line with multiple segments (non-homogeneous line), specify the segment length
and impedances for each line segment with different line characteristics. The sum of the
segment lengths should be equal to the total power line length you defined in the power
line parameters.

5. Click OK to apply your new setup.

NOTE:

Multiple segments are not supported for double-circuit (parallel) lines and lines with a
branch.

2.1.3 Line with Branch

For a line with a transformer branch, setup the power transformer parameters:



1. Click Setup on the right of the Transformer Parameters row.

Power Transformer on the Branch

Povver line component

Transformer Parameters
Rated poweer, YA

Percert impedance, %2

Povver transformer

40.00

10.50

| Cancel ‘

2. Specify the transformer rated power and percent impedance.

3. Click OK to apply your new setup.

2.1.4 Transformer Correction

Generally, the PM180 provides a common transformer correction setup option that is used
for compensation of instrument transformer ratio and phase angle errors in all device
measurements (see MeterSetup/General Setup/Transformer Correction in PAS).

As the transformer angle errors highly affect accuracy of the distance calculations, the fault
locator setup gives you an additional option for precise multi-point transformer error
correction you can use to improve accuracy of the calculated distance.

To setup the transformer correction parameters:

1. In the Current/Voltage transformer correction row, select the nhumber of ranges (test
points) with different correction coefficients.

2. Click Setup on the right of the row to setup correction parameters.

Transformer Correction

Current Transformer Correction

Ma. Test point, Ratio correction Phaze angle
£ factor Errar, min

1 (10 1.002 40

2 |50 1.004 a0

3 (200 1.005 115

4 (o 1.000

= ] 1.000

g (0 1.000

Clear Cancel

]

3. For each range, specify the required test point level, transformer ration correction factor
and phase angle error. A test point is given in percent of the rated current/voltage,
below which the correction coefficients are to be applied.

The last non-zero test point’s parameters are applied both below and above the specified
level. To use a single point correction over the whole measurement range, specify any
non-zero test point level.

4. Click OK to apply your new setup.

NOTE:

Your settings will not be in effect unless the “Correction Enabled” box on the locator setup
tab is checked.



2.2 Configuring the Fault Recorder
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Before operating the fault locator, configure the device fault recorder and files you will use
for recording fault waveforms and distance calculation results. For more information, see
“Configuring the Fault Recorder” in the PM180 Operation Manual.

For proper operation of the fault locator:
1. Configure the fault triggers to be used for detecting line faults.

2. Select the waveform log for recording fault waveforms. See “Configuring the Waveform
Recorder” in the PM180 Operation Manual for details. Use a 64 or more samples-per-
cycle rate for accurate distance calculations.

3. Select a data log for recording distance calculations results and check the Log Enabled
box to allow data recording.

PM1B0_Station_217 - Log Setup

Loag Marmnany | Data Recorder | EM SIS0E2007 P Recorder | EM 50502007 Advanced Setup
EM SMEXZ007 Hanmanics Setup Faut Recorder | whavefom Recordal | Frnpammable binMda: Log
Fuuilt Triggers
Faul Triggar 1 Trwashold, | Threshold, | Hysbaresis, | Trigmer Triggar ¥2 Threshold, | Thrashold, | Hysteresis, | Trigger
Evearil % satondary % Enadabad % SAcandEry % Enabled
O |Extemal Trigoer e | — - s —
FE1 | Zero-Seq. cumrenl 100 0504 0| | = . | — 1
FE2 |Zero-Seq. Wollage 1000 BA Y 5o [ . - ]
FE3 | Currant Uinkalancs S0 - 30 C — - — -— Il
FE4  |%oftage Unbafonce 50 sof e - - — |
FE5S |Owercurrent 1500 | 7E0 4 S0| [ |Undervokage 300 v | 50( [
FEE | Undervetisge w0 sTav so| [ |- . ] . B
FET |14 (neutral) Current 100 05048 so| [ - - — | I
Fault Recording
Wireeform Log Ai2-cycle RMS Trend Distance to Fault
Log on Logon Log Mo, Log M. Duration, Before, After, Diata Log Log Crata Log
Sert Ered Enchied oycles cycles cycles I, r Enabled o, ]
= O | 7H ] I I IR N " 4
\‘"«--..____,_,..-/
W FRecorder Enabled
™ Record to P Log Open | Sawe &t Lredaudl | FEiink | Send | Beceive |

ot | cancel | | Hen |

4. For recording distance calculations results, allocate the memory and configure a data log
file as shown in the picture below. See “Configuring the Device Memory” and
“Configuring the Data Recorder” in the PM180 Operation Manual for more information on
configuring the data recorder.



EM B01E0: 2007 Harmonics Setup ]

Laog Memary

Log Ma: Mame;

Data R ecorder

Fault Recorder

l

“Waveform Fecorder

EN 80160:2007 PO Recarder ]

] Frogrammable kin/kax Log
EM 50160: 2007 Advanced Setup

B -

[oTF

Data Log Parameters

PM180_Station_217 - Log Setup

l
l

Mo, Groug Parameter Ma. Groug Parameter
1 |Distance to Fault x| FitTm Y MEL,
2 |Distance to Fault || FETmmcs || 10 | M PrL,
3 | Distance to Fault | FitLoop I 11 | MiA i,
4 | Distance to Fauft | FliDiz hd 12 Mg PMrs,
5 | Distance to Fautt || FHR = 13 | e &
G | Distance to Faultt | Fitx d T4 [ Mid [y
7T | Distance to Fauft | Flibdod I 13 [ hig Prs,
8 M A, 16 [ Mis [ty
Open Save az.. LClear Clear All | Frint | Send | Beceive |
ak. | Cancel | Help |

Refer to the table in the following section for explanation of the distance to fault

parameters.

11



3 Operating the Onboard Fault Locator

3.1

3.2

Fault Locator Operation

When fault locator operation is enabled, the fault recorder automatically launches the fault
locator as a fault is detected. It may take a short time while the voltage and current
waveforms are completely recorded to the waveform log file and distance calculation results
are updated and recorded to the device data log.

In case of two-ended fault location, it will take additional time for the two devices to locally
qualify the fault and make the required calculations, and then to exchange data between the
devices and finally calculate the fault distance.

In the event a remote device is not available, or the measured fault phasors do not match
locally calculated data, or two-ended calculations may not provide reliable results, the fault
locator uses single-ended location algorithms and indicates locally calculated distance to
fault. The fault location method it used is indicated along with the distance calculation
results.

Getting On-Line Data

Distance calculation results can be read on-line via the PAS Data Monitor. Configure a Data
Set for monitoring the “Distance to Fault” data group and get on-line data as shown in the
pictures below.

Data Set E|
RT Data Set Definition ]
Set# ~| [otF
Mo Group Parameter Mo Group Parameter Clear
1 | Distance to Fault hd FRETm hd 21 hd MOME
2 | Distance to Fautt x| FtTmmes N x| morE Copy
3 | Distance to Fault hd FltLoog hd 23 |- hd MOME
4 | Distance to Fault hd FitDiz hd 24 | - hd MORE
5 | Distance to Fautt || FtR =2 |- x| MonE
B | Distance to Fautt 7| Fitx =]|2e |- x| MONE
7 | Distance to Fautt x| Fthtod == |- x| MoNE
] x| MONE 28 | x| MONE
3 x| morE 29 |- x| morE
10 x| MONE 30 |- x| MONE
1 x| MONE | x| MONE
12 x| MONE 32 |- x| MONE
13 x| morE 33 | x| morE
14 x| morE 34 |- x| morE
15 x| morE 35 | —mm x| morE
18 =] morE - f— =] morE
17 x| morE 3T |- x| morE
13 =] rorE - ) f— =] rorE
19 x| morE 29 |- x| morE
20 x| MonE 40 |- x| MonE
QK | Catcel Help

12

See “Viewing Real-time Data” in the PM180 Operation Manual for more information on
configuring data sets and reading on-line data from the device.



& PAS V1.4.12 - [E:\Pas] - RT Data Monitor, Set #31 - PM1B0_Station_217
File Edit WYew Monitor Logs MeterSetup Tools Repaorts  Window Help

EEH@ ¢ =2 S m & [pruso_station_212 JmE-BEBR % B RSS2

Ml RT Data Monitor Set #31 - PM1B0_Statio... |
EEEEEEDYEE

PM180_Station_217 RT Data Monitor Set Z31 DTF 300516
08:35:13
Parameter | Yalue
FIETm 30/05/16 08:29:08
FItTmmcs
FltLoop
FltDis
FItR
Fltx
FltMod

Ready A0/05{16 0&:38:55 Y

See the following table for explanation of the fault distance parameters.

Name Description Value
FItTm Fault time
FIETmmcs Fault time, fractional seconds in ps
FltLoop Fault loop type Und = undefined loop

AG = phase A to ground

BG = phase B to ground

CG = phase C to ground

AB = phase A to phase B

BC = phase B to phase C

CA = phase C to phase A

ABG = phases A and B to ground
BCG = phases B and C to ground
CAG = phases C and A to ground
ABC = tree-phase loop

FItDis Fault distance, km/mi
FItR Fault resistance, Ohm
FItX Fault reactance, Ohm
FltMod Fault location mode/status 0 = single-ended fault location

1 = two-ended fault location

2 = forced single-ended location (remote unit didn't
respond)

3 = forced single-ended location (no remote match found)
4 = forced single-ended location (unsuccessful two-ended
location)

3.3 Getting Recorded Data

See “Retrieving Recorded Data” in the PM180 Operation Manual for more information on
uploading files from the device and storing them on your PC.

To retrieve the recorded fault data from the device:
1. Ensure you have your device site selected on the PAS toolbar.

2. Select “"Upload Logs” from the Logs menu or click on the “Upload log files” icon on the
PAS toolbar.

3. Select a folder for storing your log files and either point to an existing database, or type
a name for a new database where the data would be stored.

13



Select a database - PM1B0_Station_217

Save ||.f,‘ Faults ﬂ £k B~

(2] station_z12
[ 5tation_z17

File mame: Station_217 Ok

Zancel |

4. Click “Select Logs” and check the fault log box, and the boxes for the data and waveform
log files you selected for recording fault waveforms and distance calculations results in
the Fault Recorder setup.

Select Logs ['Z|
[ Check al [ I 3
Cusee gLt Do not retrieve skipped

waveforms

[ Ewvent Log [~ PoLog

[ S0E Log [v Fault Log -

Data Log

M1 Tz T3 I 4 J

s e "7 Ws

[9 [ 10 11 | 12 I

13 14 T 15 [ 1s J

Waveform Log

1 Te s 4

s I's M7 [ s
Cancel

To view the recorded fault distance data, select Open... in the File menu, point to the
database with the uploaded data and double click on the data log table on the right pane.



Open - PM180_5Station_217

Laok in: I&} Faulks j 4= £ B~ Tahles:

1] station_z12 Data Log 8

. Faulk Log
[2]) 5tation_217 ‘Waveform Log 7

File name: ISlatinn_2'| 7 | Open I

i [ata Log 8
Files of tupe: Iﬁccess Databaze [*.mdh) ;I Cancel | I
Open in new window W Delete |

See "“Viewing the Data Log” in the PM180 Operation Manual for more information on data
viewing options.

& PAS V1.4.12 - [E:\Pas] - Data Log B - PM1B0_Station_217
File Edt Wiew Montor Logs MeterSetup Tools Reports  Window  Help
sEa ¢ E|§|||I§||PM130_statiun_212 ~m| = -
Il Data Log B - PM180_Station_217
Ele | < >» [ h o0 7]
PM180_Station_217 DataLog & - DTF 30/05/16 08:39:22

Date,/Time [ Event | FltTm [ FitTmmes [ FltLoop | FitDis | FItR_ | Fltx [ FitMod
30/05/16 08:29:15.495 FES:117  30,/05/16 08:29:08 932496 AG 2495 125 998 1

E:\Pas\FaultsiStation_217.mdb

Ready 30/05/16 08:39:31 A

15



4 Using the Off-line Fault Locator

4.1 Single-ended Fault Location

16

For off-line single-ended fault location:

1. Retrieve the fault waveform log file from your device as shown in section “Getting
Recorded Data” above.

2. Select Open... in the File menu, point to the database with the uploaded data and double
click on the waveform log table on the right pane.

Open - PM180_5Station_217

Laak jn: |_J Faults ﬂ £ B~ Tahles:

1] 5tation_z12 Data Log &
P Station_217 Falt Lo

File name:  |Station_217 Open |
. ‘Waveform Log 7
Files of type: | Aceess Database [mdb] | Cancel |
=

Delete

3. Select a fault waveform for which you want to calculate the fault distance. See “Viewing
Waveforms” in the PM180 Operation Manual for more information on viewing options.

4. Click on the waveform window with the right mouse button, point to “Fault Location” and
select “"Automatic”.

5. If you wish to manually locate the fault window for distance calculations, point with the
mouse to the left dashed marker line and drag it to the place where the window is to
begin, then click on the waveform with the right mouse button, point to “Fault Location”
and select "Manual”.

The distance calculation results are indicated as shown in the picture below. Click on Print if
you wish to get a printed copy of the results.



& PAS V1.4.12

\Pas]

Waveform Log 7 - PM1B0_Station_217

File Edit ‘iew Manitor

Logs

MeterSetup  Toals

Reports

Window  Help

FEd@ . BEE D

M Waveform Log 7 - PM180_Station 217

||¢® | [PM180_Station_212

[ﬁbﬁlﬁlﬂm?{am‘.

AES 8 W

A a($ T oMK nalh 20| 7]

B - RE X QY EE SRR

PM130_Station_217 Waveform Log #7 300516 08:29:08.872

082905372

RMS MinPeak |MaxPesk | Angle
41 925kY |31 2KV 1312k | 007
nnnﬂnﬂnnﬂnﬂnnnﬂﬂnn Y2 931 kY |SIFERY 1318k 12017
Copy Waveform
Copy Waveform & Table
Copy Waveform & Phasor
Copy &l A
Zoom In %3 929kY |31 AKY 1315k (12047
Unda Zoom
Sk Marker
Delta
Channels... Hx 0.204 kA | -D.289 kA (0,289 kA, | -29.9°
Options...
12 0.204 kA, | -0.286 kA (0.259 k4, -150.0°
13 0204 kA |-0288 kA (0259 kA | 90.0°
T T T T T
300516 300516 300516 300516 300516 300516 30/05/16 08:29:08.872
05:29:09.085 05:29:09.289 08:28:08.512 08:28:09.725 08:29:09 938 08:29:10.152 x = 0,000 ms

Series #137

Recorded 30/05/16 O
Started  30j05/16 ©
Triggered 30/05/16
Ewvent: FES: 117 {Over

Recording time: 1,280
Sampling rate: 64 sam
Frequency: 49.98 Hz

SYMMETRICAL COMPC
W Positive sequence: ©
Y Megative sequence:
W Zero sequence: 0.1¢
Y Meqgative sequence 1
Y Zero sequence unbz
I Positive sequence: 2
I Negative sequence:
IZero sequence: 0.0,

I Negative sequence L -
T Fern conienee tink
q i 3

Read:

E:\PasiFaults\Station_217 mdb Record 1 of 1 I

30/05/16 03:41:08

File Edit Yiew Moritor

\Pas]
Lags

MeterSetup  Taoals

Reports

Waveform Log 7 - PM1B0_Station_217

Window  Help

M Waveform Log 7 - PM180_Station_217

BA B B b % Hz |

SEHE B[S M| [Pmiso_staton 212

S T MK 4 >

Hlh -9

= HEEW 2

PM130_Station_217 Waveform Log #7 30/05/16 08:29:08.872

RME MinPeak |MsaxPeak | Angle
150047
Kvots | ault Loca PM180_Statio oo
Fault Location I
-150.0- »
1500-=
3 E AL Channels Automatic Faulk Location
il 3 v
kivolts 2oA Bl || e Station Name A204°
f ¥ vz 2 Line name Line Marne
u Line type Single
M wva 3 14 cument input Mat used
Line length 50,00 km
I 142
Recorded 3040516 08:29:10.152 .
Staited 30/05/16 08:23.08.872 1201
Recording time 1.280 ¢
Sampling rate B4 samples/cpcle
Frequency 4398 Hz
l Trigger Automatic lacation
Calculation interal £9.98 - 120.00 ms, 2.5 cpcle(s] -29.9°
Single-phase & short-circuit to ground
Distance = 26.29 km
-1s0.00
(1]:4 | Cancel | Help |
13 0.204 kA |-D.255 kA (0,289 kA | 9007
T T T T T
300516 30056 300516 300518 300516 30056 30/05/16 08:29:08.872
08:29:08.872 08:29:09.085 08:29:09.209 08:28:09.512 08:28:09.725 08:29:09.938 08:29:10.152 ® = 0.000 ms

Series #137

Recorded 30/05/16 0
Starbed  30/0S/16 ©
Triggered 30/05/16
Event: FES: 117 (Over

Recording time: 1,280
Sampling rate: 64 sam
Frequency: 49,98 Hz

SYMMETRICAL COMPC
Y Positive sequence: ©
W Meqative sequence:
Y Zero sequence: 0,1¢
W Meqative sequence 1
Y Zero sequence unbz
I Positive sequence: 2
I Megative sequence:
I Zero sequence: 0.0,

I Megative sequence L -
T Zern cemenre nnh,
[l »

Read

E:\PasiFaults|Station_217 mdb Record 1 of 1 I

30/05{16 08:41:28
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4.2 Two-ended Fault Location

For two-ended fault location:

1. Retrieve the fault waveform log files from both devices located on two sides of the power
line as shown in section “Getting Recorded Data” above. Put both databases with the
retrieved data to the same folder.

2. Select Open... in the File menu, point to one of the databases with the uploaded data and
double click on the waveform log table on the right pane.

3. Select a fault waveform for which you want to calculate the fault distance. See “Viewing
Waveforms” in the PM180 Operation Manual for more information on viewing options.

4. Click on the Multi-site View icon on the PAS toolbar (surrounded by red circle in the

picture below). PAS scans through the databases for waveforms that match in time with
the selected waveform and shows a list of events for which such a match is found.
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5. Check the two-sided waveforms to be uses for distance calculations. You can also select
the waveform channels you want to view for each site by clicking the button on the right
to the site. An example of two synchronized waveforms is shown in the picture below.

6. Click on the waveform with the right mouse button, point to “Fault Location” and select
“Automatic”.

7. If you wish to manually locate the fault window for distance calculations, point with the

mouse to the left dashed marker line and drag it to the place where the window is to
begin, then click on the waveform with the right mouse button, point to “Fault Location”
and select “Manual”.

The distance calculation results are indicated as shown in the picture below. Click on Print if
you wish to get a printed copy of the results.
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& PAS V1.4.12 1Pas]
File Edit ‘iew Manitor

Logs

Waveform Log 7 - PM1B0_Station_217

MeterSetup Tools Reports  Window  Help

FEd@ . BEE D

||¢® | [PM180_Station_212

B Waveform Log 7 - PM180_Station_217:2

[=]

B - RE X QY EE SRR

AESWE QS &1 0P
Waveform Log #1 Group View
RMS MinPeak | MaxPeak
Phi1B0_Station_217 ; 150.0-, ¢
5004 "
150.0+ @
M3 |l 0204 k| -0.288 ke, (0280 kA
Copy Waveform
Copy Al 2 [ 0.204 ka |-0.286 ka |0.288 kA
Zoom In
e 2o 13 || 0204 ke | -0 288 ke 0288 ke
Set Marker
Phi150_Station 212 Bk
Channels...
Options. . bwz | sanky [0asky [131 8k
bwa [ o7akw (1305 kv 1318k
i |l 0203 k| -0.285 ke, |0.226 kA,
2 |l 0494 k8 |-0.419 ke (0286 ke
1B || 0213 kA |-0.289 ke, 0288 kA
-4.300=
; ; T ; T T T T
A0S 3005AE A0SNE 3005 E A0MSNE A0EE AMEAE A00SNE A0S M5/ 16 D8 2908, 872
052008572 052008032 052008152 052009352 052009512 052000672 052009832 032900002 052910152 %= 0.000 ms

30/05/16 05:42:29

\Pas]

File Edit Yiew Manitor Logs

Waveform Log 7 - PM1B0_Station_217

MeterSetup  Toals Reports  Window  Help

SEHE B[S M| [Pmiso_staton 212
M Waveform Log 7 - PM180_Station_217:2

AESWE RS $ 7 7]
‘Waveform Log #T Group View
RMS MinPeak | MaxPesk
Pr180_Station_217 : 150.0-, +
kvolts W 928kY |13 2EY 1312k
1 23-31 d Fault Locator - PM1B0_Station_217
kvolts | Fault Location | 930 kY |13 6 kY |131.8KY
-1500-"
150.0- AC Channel
Kvolts WUW‘ AN Automnatic Fault Location (two-ended] 929K (1314 kY [131 51y
o = 3 v
150030 Rl Station name Station Mame
F vz Iz Line name Line Marne
Line type Single 0.204 kA |-0.289 kA (0.283 kA
M wva 3 14 cument input Mat used
Line length 50,00 km
I 14 0.204 kA |-0.286 kA [0.259 k&
Recorded 3040516 08:29:10.152
Started 30/05/16 08:29:08.872
FRecording time 1.280 s 0.204 k& |-0.255 k& |0.238 k&
Sampling rate B4 samples/cpcle
Fhi150_Station_212: Frequency 4398 Hz
Trigger Automatic lacation G4 |3AKY ) 543k
Calculation interal £9.98 - 120.00 ms, 2.5 cpcle(s]
Single-phase & short-circuit to ground SI0KY (1045 kY [131.8 kY
Distance from the near end 24 95 km
Distance from the farend  25.05 km
GTIRY 1305 kY (1318 kY
D—KI ﬂl il 0.203 ka |-0.286 ka. |0.228 k&
12 0194 kA |-D119 kA (0.258 kA
13 0213 kA |-D.289 kA (0.258 kA
b T T T T T T T
300518 300516 300516 300516 300516 300518 30056 300516 300516 3000516 08:29:08.872
08:28:08672 08:29:09.032 08:28:08182 08:29:09.352  08:29:09.512  08:29:00672 082909832  08:23:09992 052910152 * = 0.000 ms

e ——

Read; 30/05{16 08:42:37
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