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So-called Low Power Instrument Transformers (LPIT) are based on a new technology which differs from conventional
instrument transformers. Accordingly, the low power signals are processed by a dedicated processing unit [0240, which
has been developed to connect the GIS LPITs from Siemens Energy and which can be used like any other 10 unit with the
SIPROTEC 5 product family.

This document provides a summary of configuration rules applicable for this new type of substation protection and
control systems with LPITs interfacing 0240 module in combination with SIPROTEC 5 protection functions.

The content and recommendations provided in this Application Note are based on the at its editing date latest available
firmware version DDD V09.40 and DIGSI 5 version V09.40. With upcoming new releases and new features this document
will be updated and revised versions released.

For 10240 please consult also the following manuals:
The 10240 description as part of the SIPROTEC 5 protection device manuals, e.g. chapter 5.6.11 in:
SIPROTEC 5 7SA87, 7SD87, 75L87 LineProt 1-/3-pol - Manual - ID: 109742440 - Industry Support Siemens

Chapter 3.2.20 “Input and Output Module 10240" in the SIPROTEC 5 Hardware Manual:

SIPROTEC 5 Hardware - Manual - ID: 109742193 - Industry Support Siemens

Supplementary note on 10240 connection:

SIPROTEC 5 10240 Connections of GIS-LPIT Sensors — Supplementary Note - ID: 109801262 - Industry Support
Siemens

When using the 10240 in combination with 6MU85 to provide sampled measured values on the process bus please also
refer to:

6MU8S5 inside the SIPROTEC 5 catalog in chapter 2.18:

SIPROTEC 5 Catalog - ID: 109792143 - Industry Support Siemens

6MU85 manual:
SIPROTEC 5 6MU85 Merging Unit — Manual — ID: 109773599 - Industry Support Siemens

Process bus manual:
SIPROTEC 5 Process Bus — Manual — ID: 109742460 - Industry Support Siemens

Especially the restrictions chapter at the end of the Process bus manual should be considered for systems with process
bus. At the relevant passages of this document this chapter will be referred explicitly.

2.1 Description

Siemens Energy LPITs are innovative voltage and current transformers providing a safe, reliable and standardized solution
for measurement and protection applications in GIS. Without saturation nor ferro-resonance phenomena, the LPIT
provides a digital output signal according to IEC 61850-9-2 or can be plugged directly into a Siemens SIPROTEC 5 device.

The LPIT combines a Low Power Voltage Transformer (LPVT) and a Low Power Current Transformer (LPCT) fully compliant
to the IEC 61869 series of standards.

The measurement is based on Rogowski coils for current and capacitive voltage sensors. Both sensors are integrated in
the same GIS cast resin partition.


https://support.industry.siemens.com/cs/document/109742440/siprotec-5-7sa87-7sd87-7sl87-7vk87-lineprot-1-3-pol-manual?dti=0&pnid=24246&lc=en-WW
https://support.industry.siemens.com/cs/document/109742193/siprotec-5-hardware-manual?dti=0&lc=en-DE
https://support.industry.siemens.com/cs/document/109801262/siprotec-5-io240-connections-of-gis-lpit-sensors-supplementary-note?dti=0&lc=en-CH
https://support.industry.siemens.com/cs/document/109801262/siprotec-5-io240-connections-of-gis-lpit-sensors-supplementary-note?dti=0&lc=en-CH
https://support.industry.siemens.com/cs/document/109792143/siprotec-5-catalog-?dti=0&pnid=25426&lc=en-WW
https://support.industry.siemens.com/cs/document/109773599/siprotec-5-6mu85-merging-unit-manual?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/109742460/siprotec-5-process-bus-manual?dti=0&lc=en-NL
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Figure 1: LPIT left and conventional CT/VT right as installed in a GIS switchgear

2.2 Benefits

Smaller size and weight of the GIS due to smaller dimensions of the sensors and their integration into a
GIS partition

Easy connection and lower cabling and wiring effort

High reliability and long lifetime expectance due to the robust design of the sensors in the cast resin
Less insulation gas in the switchgear

Excellent overvoltage performance - no need for disconnection during GIS or HV cable tests

No hazardous overvoltage at open terminals

A single LPIT covers all protection and metering requirements and thanks to its linearity also a wide range
of primary currents and voltages, simplifying stock management, engineering and logistics.

Flexible definition and modification of the settings for rated primary current and voltage in SIPROTEC 5 at
any phase of the project and afterwards. In this way the GIS remains flexible for future increases of nominal
current.

Furthermore, the LPIT sensors provide improved measurement performance due to high linearity, no saturation
(unlike conventional CTs), no ferro-resonance effects (unlike conventional VT) and a wide frequency range for measuring
harmonics up to the 50t harmonic frequency.

2.3 The LPIT scope of supply

There are three different options:

1.

The digital substation approach - “LPIT with digital interface”

Siemens Energy delivers a GIS with the LPIT partition and a tested 6MU85 Merging Unit wired and installed inside

the local control cubicle of the GIS (LCC). The 6MU85 provides a output interface according to IEC 61850-9-2 and

IEC 61869-6. The parametrization of the Merging Unit can either be done by Siemens Energy or the PACS

(Protection And Control System) supplier. This approach gives you maximum flexibility in the choice of suppliers

for the different functions and applications.

There are two standard versions of the 6MU85 which can be delivered together with the LPIT:

Edition 1.5
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e without display (product code P1M35617)
e with small display (product code P1M35732)

A detailed technical description of both devices can be obtained by entering above product code into the
SIPROTEC 5 configurator: https://new.siemens.com/global/en/products/energy/energy-automation-and-smart-
grid/protection-relays-and-control/siprotec-5.html (Web search for ‘siprotec 5 configurator’ => SIPROTEC 5 |
Protection relays for digital substation | Siemens Global). The 6MU85 may also be extended with additional 10s
so that all input and output signals of the GIS are collected, and the GIS bay can be connected to the PACS only
via optical fibers (the “Digital bay").

2. The conventional split - “analog interface”
Siemens Energy delivers a GIS with the LPIT partition built in. The secondary device (i.e. a 6MU85 Merging Unit
or another SIPROTEC 5 device with an 10240 module) to which the LPIT partition is connected is ordered directly
from Siemens AG. This is similar to the common practice for conventional instrument transformers and allows
you to build a highly integrated protection system. The LPIT comes with a commissioning report, which includes
all information to parametrize the 10240 correctly.

3. Turn-key
Siemens Energy delivers both the GIS with the LPIT partition and the PACS or part of it as a package - for
example, highly integrated SIPROTEC 5 devices (control, protection, MU) installed inside the GIS LCC. No need
for a protection room anymore!


https://new.siemens.com/global/en/products/energy/energy-automation-and-smart-grid/protection-relays-and-control/siprotec-5.html
https://new.siemens.com/global/en/products/energy/energy-automation-and-smart-grid/protection-relays-and-control/siprotec-5.html
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2.4 Division of work between primary and secondary

The scope of supply has also an impact on the division of work between secondary engineering/commissioning and
primary engineering/lcommissioning:

Scope of supply Siemen Energy / PACS supplier/

option GIS Commissiong Engineer (GIS CE) Secondary test engineer (STE)

Option 1a = Siemens Energy delivers a Merging = Final parametrization of the Merging Unit

“Including MU” Unit installed inside the LCC and using the LPIT commission report provided by
performs the LPIT commission test the GIS CE as described in this document

with a temporary parametrization L . S
porary p = PACS commissioning test using SMV injection

(or analog secondary injection)

Option 1b = Siemens Energy delivers a = Exchange of SCD files
“Including MU and parametrized Merging Unit with IEC . PACS L ina SMV iniecti
final configuration” 61850 output PACS commissioning test using SMV injection

(or analog secondary injection).

= Exch f SCD fil
xchange o fes = As PAC supplier/STE you may skip this and the

= LPIT test as above following chapter and continue reading with
chapter 4.
Option 2: = Wires the LPIT up to a test block or = Installs and checks the correct wiring from
“Conventional Split” provides a cable of sufficient length to test block to SIPROTEC 5 or connects the
the protection cabinet. cable provided by Siemens Energy to the
10240.

= Checks the LPIT accuracy with primary

injection using an Omicron CPC100 = IMPORTANT: The correct cable type must
and a temporary merging unit or the be used! Cable assembly instructions can be
final SIPROTEC 5 device provided by found in chapter 12.

the PACS supplier

Install the SIPROTECS devices with 10240
preferably in time to be ready for the LPIT
commissioning test. For this purpose the
device must have a BD module and a
parametrization with MU function
enabled and an IEC 61850-9-2 LE process
bus configuration to communicate with an
Omicron CPC100 (200FP).

Final parametrization of the Merging Unit
using the LPIT commission report by the GIS
CE as described in this document.

= PACS commissioning test using analog
injection into the test block

Option 3: = Siemens Energy arranges the division of work internally
“Turn-key”

2.5 The Two LPIT Channels

For redundancy purposes the LPIT is equipped with two sets of sensors: the first set of sensors provides its measurement
through Channel 1 (CH1) and the second through Channel 2 (CH2).
The two Channels are connected to two different IED | Merging Units having each one a 10240 module.

Furthermore, for current measurement with 10240 the configuration tool DIGSI 5 offers two measuring options: one for
protection applications called LP-PT and one for measuring applications called LP-MS. This is just as if you had two
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different CT cores. For more details see chapter ‘3.4 Measuring Point routing and settings’. The voltage measurement is
called LP-VT.

Typically, the LPIT measurements are used as follows:

LPIT measurement Used for application

Channel 1 (LP-VT and LP-PT) Main 1 protection, Bus bar protection, Fault recorder

Channel 1 (LP-VT and LP-MS) Control, measurement and metering applications, Power quality
Channel 2 (LP-PT) Main 2 protection, 2nd bus bar protection

Channel 2 (LP-MS)

The three phase LPIT-145 (8DN8), LPIT-145 (8VN1) and LPIT-170 (8DN8) have only current sensors in Channel 2.
How to deal with this:

e Chose a differential or overcurrent protection relay as Main 2 protection, which does not require voltage signals
e ortake the voltage measurements from the bus bar LPIT
e orinstall asecond LPIT

2.6 LPIT Parameters

For each sensor set an individual parameter set is generated by Siemens Energy during production and marked with the
LPIT Production ID and Channel Number: one parameter set for the sensor set of Channel 1 and a second parameter set
for the sensor set of Channel 2. The parameter set data is uploaded by Siemens Energy into the Siemens cloud database in
JSON file format from where it can be downloaded via DIGSI 5. In special cases the JSON file can also be provided by
Siemens Energy upon request. Hence the correct parameter set can always clearly be assigned by the Production ID of the
LPIT and the Channel Number.

The Production ID can be found on the LPIT partition rating plate or in the Siemens-Energy Commissioning Test Report.

2.7 LPIT Commissioning Test

The LPIT commissioning test is done by Siemens Energy using primary injection. If available, the customer’s SIPROTEC 5
device with 10240 is used for the test. The SIPROTEC 5 device must have a ETH-BD-2FO module, the MU function enabled
and the IEC 61850-9-2 LE process bus interface configured to communicate with an Omicron CPC100.

Otherwise, the commissioning engineer uses a temporary Merging Unit.
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>
a

CPC 100

]

Figure 2: Example primary injection test set-up using an Omicron device

The commissioning engineer provides a commissioning test report with all data required to parametrize the 10240
correctly. In case of any troubles entering the correct LPIT data please contact the Siemens Energy GIS Know-How Center

(khc.berlin.energy@siemens-energy.com)

Edition 1.5
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SI EM ENS Pasgetell'lf.'l
cNnercy )

High Voltage Switchgear Type 8D . . 72,5 kV and above
Low-Power Instrumental Transformer

Hochspannungsschaltanlagen 8D . . ab 72,5 kV
Kleinsignalwandler

Test report / Priifprotokoll TR 3012 SEGP TSP 07/2022

Customer: Contract Mo_:

Kunde: _Sample Customer Wertragsnr.: 12341234

Consultant: Bay/Feeder:

Berater: Lottt teeeteea s b e e i bt s s m s Abzweig: 3

Substation: . . Serial Mo.:

Anlage: .Big Valley substation Fabrik-Hr.: LP00432

Switchgear type: Rated voltage:

Schaltanlagentyp: 8VIN1 Bemessungsspannung: 1_32_ _____ kY

LPIT: in direction Reference designation:

LPIT: LPIT-145 {'BVN‘U in Richtung Betriebsmittelkennzeichen:

Serial-Mo.: Installed acc to HZ/ SLD

Fabrik-Mr.: LP00432 Installiert gemalk HZ / SLD @

Channel 1 Channel 2
Pol | | Pal Il | Pal 11 Pal | | Pol Il | Pal 11l

- LPIT Production 1D LP0O0432CH1 LP00432CH2

Phase Assignment GIS
- Phasenzurdnung GIS B c A B c A
- Cable length 10m 10m 10 m 10m 10m 10m

Kabellange

Insulation test of cable

Igolationsmessung des Kabels E @ E @ E E

Cable screen earthed acc. to

device drawin

Schimmbehand Iun% gem E E E E E E

Gerateplanen

Temperature LPIT 21°C | 220°Cc | 21°Cc | 21°Cc | 22°C | 21°C

emperatur
Ambient temperature 198 °C 198 °C

Umgebungstemperatur

Figure 3: Commissioning Report filled with test results

2.8 LPIT Connection to 10240

Depending on the scope of supply agreed with Siemens Energy you may have to do some wiring, please refer to section
12 Cable Assembly and Hardware connection’.

2.9 Maintenance and Replacements

The LPIT partition and the 10240 are maintenance-free. In case an |0240 module fails, it can be replaced without an
impact on the accuracy class of the LPIT. In case the accuracy shall be verified nevertheless this can be done via primary
injection when the bay is deenergized (see chapter ‘2.7 LPIT Commissioning Test). A plausibility check can be done by
comparing the different voltage measurements within one substation.

The self-supervision functions of the 10240 are described in chapter ‘10 10240 Supervision Functions'.
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3 10240 Configuration in DIGSI 5

This chapter describes the LPIT specific configuration tasks in the configuration tool DIGSI 5, which to be done for a
Merging Unit or an IED that is interfaced to a LPIT. It highlights the differences to a conventional MU or IED, which is
interfaced to a conventional Instrument Transformer.

Starting point of this section is a DIGIS 5 project containing a MU/IED with the specific MLFB containing a [0240 module
that interfaces the LPIT hard-wired with a LPIT as per previous section. It is expected that the reader has basic skills in
DIGSI 5 and is able to create a DIGSI 5 project containing such a MU/IED device.

You have to do the configuration as described in this chapter only if you've purchased LPIT partition and 10240 separately.
If Siemens-Energy delivers a Merging Unit installed inside the GIS local control cubicle, the 10240 configuration is done by
Siemens-Energy.

3.1 10240 Firmware

It is generally recommended to use the most recent 10240 firmware available in the Siemens SIOS portal. The 10240
firmware is always contained in an IED or Merging Unit firmware package (so called DIGSI Device Driver DDD). When
loading the specific IED or Merging Unit firmware version on a device automatically also the same version of 10240
firmware will be loaded implicitly.

Ordinary firmware updates or DIGSI software updates have no impact on the overall measurement accuracy of the LPIT; it
is the same principle as it applies for conventional instrument transformer connected to a SIPROTEC 5 board like 10202,
also here firmware upgrades have no impact on the overall measurement accuracy.

ATTENTION:

e Inthe extraordinary case that special measures have to be taken due to a firmware update, the release note is marked
with the following words:
“10240: ATTENTION please contact Siemens Energy before upgrading to this release”.

e Before upgrading old firmware versions below V8.83, please also consult Siemens Energy
(khc.berlin.energy@siemens-energy.com).

3.2 LPIT Hardware Parameters

The principle of 10240 LPIT configuration in DIGSI 5 is shown in the figure below. Provided that the Laptop / PC on which
DIGSI 5 is running is connected to the internet, the LPIT parameters are automatically loaded from the cloud when the
LPIT Production ID (serial number) is entered.

Siemens Based on the er?tered serial number DIGSI
downloads the right parameter set from the
Siemens cloud or a local file

cloud

N2

N

C&P Engineer enters data from commissioning <« Customer Archive

report into final DIGSI configuration

SIPROTECS with
10240

Figure 4:10240 parametrization overview

Edition 1.5 11 APN-090
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You can find the Production ID in the commissioning report, which to be provided by the test engineer who did the LPIT
commissioning test (refer to 2.7 LPIT Commissioning Test). In case of any troubles entering the correct LPIT data please
contact the Siemens Energy GIS Know-How Center (khc.berlin.energy@siemens-energy.com)

The parameter file is downloaded from the cloud and named NCITSensorSettings.json. It is stored in the directory
‘C:\ProgramData\Siemens Energy\DIGSI 5\Data’ (DIGSI 5 < V9.70) / ‘C:\ProgramData\SIEMENS\DIGSI 5\Data’ (DIGSI 5 =
V9.80) as per following principle, refer to figure below:

e  For DIGSI V9.30 and older version in directory “..\Data"
e  DIGSI Version V9.40 and later in a subdirectory of “..\Data\NCIT-10240 Sensors Settings” path

You may make a back-up copy of this file and store it in your company archive.

* This PC * Local Disk (C1) * ProgramData > Siemens Energy * DIGSIS * Data

MName _(#_ Date modified

LPIT Sensor Settings DIGSI 5 V9.40 and later:

NCIT-10240 Sensor Settings 4/24/2023 1:07 PM  File folder {:: ;glrgﬁzss{:s;itrt:;g:rj;z?
MNCIT-10245 Sensor Settings 472472023 1:07 PM e falder this folder

OrderCodes 1/24/20; Pl " .

NeitSensorSettings.json ) 2 5 SON File {:: DIGSI 5 V9.30 and older

Figure 5: Folders, in which the NCITSensorSettings.json are stored — applicable for installation of DIGSI 5 <V9.70)

Note:

You have to enable in your Windows explorer the setting “Show hidden elements” to make the folder
‘C:\ProgramData\Siemens Energy\DIGSI 5\Data’ (DIGSI 5 < V9.70) | ‘C:\ProgramData\SIEMENS\DIGSI 5\Data’ (DIGSI 5 =
V9.80) visible.

The above-described principle works automatically, if the DIGSI PC has internet access. The parameter file is available
independently from the DIGSI 5 version and can be updated any time. To update the local copy of the parameter file, you
can click the refresh button on the 10240 configuration page in DIGSI. The feedback of a successful or unsuccessful
update of the parameter file is given in the Info tab. When you enter a Production ID which cannot be found you will also
be asked whether the LPIT parameter file shall be updated. Make sure that you have an internet connection when you try
to download from the cloud.

Note:
In case the configuration PC, on which DIGSI 5 is installed, does not have internet access the above shown file structure
can be updated manually by copy & replace of the existing files of the default installation.

Dummy LPIT Productions IDs for trial and testing

In the NCITSensorSettings.json file (refer to ‘Figure 5: Folders, in which the NCITSensorSettings.json are stored’) contain
the following Production IDs for trial and test purpose, which are always available, also offline:

ProductionID  LPIT Type

20190101 for a single phase LPIT channel with current and voltage measurement
20190104 for a three phase LPIT channel with current and voltage measurement
20190108 for a three phase LPIT channel with current measurement only

You can verify the correct download of the LPIT parameters into the SIPROTECS5 device via the WebUI or the display.
Check that the correct LPIT Production ID is shown there.
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LT General

Slat number

GIS-LPIT type

LPIT Production 1D

Primary Phase A

Primary Phase B

Primary Phasa C

Database version

LFIT 3-phase
LPOOOTICH1
l

LPIT Sensor of GIS Pole | -
LPIT Sensor of GIS Pole || -

LAIT Sensor of GIS Pole 1 -

Vi

FEEEEEEE

Use RCVT as volt sensor ||

Figure 6: LPIT settings in the SIPROTEC5 Web Ul

3.3 The 10240 configuration steps in DIGSI 5 in detail

Access to the DIGSI 5 configuration page, in which the Production ID has to be entered, is shown next.

¥ | 7] Excample LPIT 0240
? single-line configuration
B ~dd new device
g Devices and networks
- [E 7586 (%]
E Device information
[ Hardware and protocols
W Measuring-points routing
1(I Function-group connections
3 Information routing
E Communicaticn mapping
v —‘ Settings %]
W Device settings
(? Time settings
¥ y’? Power system

¢ 2 Recording

] Line 1
b G| Circuit breaker 1
i * ¥ Analog units Q
| @ LPITI0240 1 (%]
b oy Charts

] —n Display pages
Figure 7: Access to the 10240 configuration window in DIGSI 5
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Before entering the LPIT Production ID you have to select the right ‘GIS-LPIT type”:

LPIT General
1341.3071.20821.118 Slot number: |3 \
1341.3071.20821.119 GIS-LPITtype: |LPIT3-phase <mmmm [v]
1341.3071.20821.120 LPIT Production ID: | LPOO184CH1 |

Figure 8: Selection of the LPIT type

The following types are available:

LPIT Type GIS type Description
LPIT 3-phase 8DN8-5, 8DN8-6, 8VN1 for | for a three phase LPIT channel with current and voltage
Channel1 measurement

3-phase without LPVT | 8DN8-5, 8DN8-6, 8VN1 for | for a three phase LPIT channel with current measurement only
Channel2

LPIT 1-phase 8DQ1-6, both channels for a single phase LPIT channel with current and voltage
measurement

The next step is to input the LPIT Production-ID, which has to be taken from the commissioning report.

LPIT General
1341.3071.20821.118 Slot number: |3 |
1341.3071.20821.119 GIS-LPITtype: |LPIT3-phase v
1341.3071.20821.120 LPIT Production ID: |LPOO184CH1 <mmmm |

Figure 9: Entry of the LPIT production ID

With entering the ProductionID the parameters of the LPIT partition are automatically downloaded from the cloud and
loaded into DIGSI 5.

The parameters are LPIT pole-specific, whereas the connection to the 10240 is phase-specific.
This means for proper operation the pole-to-phase assignment must be parametrized correctly in DIGSI.

At site the phases are connected to clamps according to the standard rule:

e Terminal xA = L1
e Terminal xB =12
e Terminal xC=1L3

The proper pole-to-phase assignment is parametrized in DIGSI 5 using the parameters of the ‘LPIT General  section, as
shown below. You get the correct settings as part of the Siemens Energy Commissioning Test Report.
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LPIT General
1341.3071.20821.118 Slot number: |1 | =
1341.3071.20821.119 GIS-LPITtype: | LPIT3-phase - a8
1341.3071.20821.120 LPIT Production ID: | | > a8
1341.3071.20821.127 Enter values manually: | E! ]
1341.3071.20821.142 PrimaryPhase A: | LPITSensor of GIS Pole | [+ ¢umm [ (a5
1341.3071.20821.143 Primary Phase B: | LPITSensor of GIS Pole Il |v| == E (Ag)
1341.3071.20821.144 Primary Phase C: | LPITSensor of GIS Pole Il [v] ¢ [ ()

Figure 10: Pole to phase assignment (available in DIGSI V8.40 and later)

For correct polarity the installation direction of the LPIT is designated with P1 and P2 as usual. Correct polarity as well as
correct LPIT pole to 10240 phase connector wiring is checked during commissioning test. Polarity can also be changed via
configuration in the 10240.

Finally, the total length has to be entered correctly as per installation on site. It can also be taken from the Commissioning
Test Report. If a terminal block is installed the length from terminal block to 10240 hast to be added to the value in the
Commissioning Test Report to get the total cable length.

Cable
1341.3071.20821.111 Cable type: | LEONI L45551-P42-B5 [+]
1341.3071.20821.112 Cable resistive load: |0.098 | Qim
1341.3071.20821.113 Cable capacitive load: |51.0 | pFim
1341.3071.20821.114 Cable inductive load: |r722.0 | nHim
1341.3071.20821.115 Cable length: |10.0 (ummm | m

Figure 11: Entry of the cable length

3.4 Measuring Point routing and settings

The measuring point routing for the LPVT is the same as for conventional VTs. Like for conventional GIS VTs, there is no
direct measurement of the neutral voltage. For the LPVT the summation of the phase voltage is done on the digital side,
i.e. no neutral measuring point exists. Therefore DIGSI 5 allows only a “Connection type” without Neutral as shown below.

APN_10240 » 6MU8B5 » Measuring-points routing

| Current-measuring points || Voltage-measuring points
Y
b |Voltage-measuring points

» Base module » Expansion module 3 10240 Expansion module
» 1B » 36
1B1-1B2 1B83-1B4 1B5-1B6 1B7-1B8 3A1-3A3 381-383 301-3C3 3D1-303

IMeasuring point Connection type Vi1 V12 V13 V14 LP-VT 3.1 LP-VT 3.2 LP-VT 3.3 LP-VT 3.4

(Ally E (All) E (Al [=] @y [=] tamy [=] tam [=] cam [=] camy [=] cam [~ iy [+]

B Meas point V-3ph 1 3 ph-tognd volages VA VE

Add new

Figure 12:'Measuring points routing’ for voltages in DIGSI 5 (10240 as expansion module)

For current measurement two measuring methods are available: the measuring method designated with ‘LP-PT’ for
protection applications and the measuring method designated with ‘LP-MS’ for measuring applications of bay controllers,
etc. The following figure shows an example of measuring point routing of current measurement originated from one LPIT,
which is assigned to two measuring points: one for protection applications and one for measurement applications — just
like two CT cores in the conventional world. You may use only one of them or both.
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Current-measuring points " Voltage-measuring points
Y
w | Current-measuring points

» Base module

P 1A

1A11P-1A13F 1B11P-1B13P 1C11P-1C13F  1D11P-1D13P 1A11M-1A13M 1B11M-1B13M 1C11M-1C13M 1D11M-1D13M
IMeasuring point Connection type LP-PT1.1 LP-PT1.2 LP-PT1.3 LP-PT1.4 LP-MS1.1 LP-MS1.2 LP-MS1.3 LP-IMS1.4
(ally [=] cam [+] cam [+] cam [+ camy [=] e [=] ey [=] [+] cam [=] cam [=]
& P LPIT Prot 3-phase *|ia 1B Ic
& WP LPIT Meas 3-phase 3 1A 1B 1c

Add new

Figure 13: 'Measuring points routing’ for currents in DIGSI 5 (integrated 10240)

Also, for currents the LPITs provides no measurement of the neutral current, hence DIGSI 5 allows only a “Connection
type” without Neutral.

The difference of LP-PT and LP-MS is their resolution and range:
= LP-PT measures up to 100 x the rated primary current parametrized for LP-PT
= LP-MS measured up to 1.6 x the rated primary current parametrized for LP-MS
In case of short circuit current beyond 100 x of its parametrized rated primary current, for LP-PT the amplitude peaks will

be clipped. Same happens for the measuring point LP-MS for currents above 1.6 x of its parametrized rated primary current.

The rated primary current Ipron which the accuracy designation of the LPIT is built upon and which is 200A (see ‘Table 1°)
must not be confused with the “Rated primary current” value to be entered in the “Rated primary current” input field of
DIGSI as shown below ‘Figure 14’ for LP-MS and LP-PT in the power system settings menu.

The LPIT is type and routine tested for the whole possible current and voltage range of the GIS. The rated current is 200A
and the so called extended rated primary current is equal to the maximum continuous thermal current of the GIS
(3150A/4000A). In between the LPIT maintains the accuracy specified for rated current as defined by IEC 61869. The rated
current you parametrize in DIGIS 5 for the 10240 is just the spot where you put the “magnifying glass”.

So, the “Rated primary currents” parametrized for LP-PT and LP-MS shall be chosen according to the following rules:

= The rated primary current for LP-MS can be set to any value (DIGSI V8.40 and later) according to the needs of

your application (see also Chapter 4.1).
=  The rated primary current for the measuring point LP-PT should not be set too high, since this reduces the signal-

to-noise ratio.
=  The rated primary current for the measuring point LP-PT should not be set too low, since clipping may occur
during a high current short circuit.

APN_I0240 » 6MUB5 » Settings » Power system » MPI-3ph Prot

r* [Edit mode: secondary || r* [Active: semings group 1 | €= =P L Z’Ez
CT 3-phase
General
11.9318881.115 CTconnection: | 3-phase [~] (A
11.931.8881.127 Tracking: | active [~] A%
11.931.8881.130 Measuring-point ID: |1 ] (ag
CT phases
11.931.8881.101 Rated primary current: | 1000 A =
11.931.8881.118 Intemal CT type: | C1LFCI Frotection = =
11.931.8881.116 Neutr.paintin dir.of refobj: | yes [=] E [£%)
11.931.8881.114 inverted phases: | none [+] (s
11.9318881.107 CTemor changeover: [1.00 | (a8
11.931.8881.108 CTerrorA: [5.0 | = I~
11.931.8881.109 CTerrorB: [15.0 | = I~

Figure 14: Rated primary current settings in DIGSI 5 of 10240

The screenshot below shows automatic setting in DIGSI 5 of the protection IED, which subscribes the measurements of
the 10240 Merging Unit.
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APN_IO240 » 75J85 » Settings » Power system » Meas.point |-3ph 2

r+ [Editmode: secondary |+ [Active: semings group 1 |(— = 8w o]
CT 3-phase
General
11.932.8881.115 CTcennection: | 3-phase +IN [~] (A%
11.932.8881.127 Tracking: | active [~] (A%
11.932.8881.130 Measuring-paint ID: |4 | (A%
CT phases
11.932.8881.101 | Rated primary current: [1000 [ Al 2 a5
11.932.8881.102 Rated secondary current: 1A -] E [as
11932.8881 117 | cumrent range: [100xIr - (=3
11.532.8881.118 Internal CTtype: | CTIEC 61850-92 ~] =
119328881 142 Invert current polarity: | no [+ (=3
11.932.8881.114 Inverted phases: |none "‘ £Y:)

Figure 15: Rated primary current settings of subscriber (automatically set by DIGSI 5)

3.5 Temperature Measurement

The LPIT has temperature sensors integrated: one per phase and channel, which are connected to the 10240. The
temperature measurements are available in DIGSI 5 in the “information routing” (see below screenshot) and can be used
for monitoring the GIS condition, refer to ‘Table 4" in section ‘10.1 Measuring Circuit Supervision Functions’ on using this
feature for broken wire detection.

Devices
I':i.’b' + m A |AII entries |v| IE
Information » Sourl
] MUg.40 =y » Bing
B Add new device » Basel
ﬁﬂ-n Devices and networks Signals Fav Mumber Type 2.1
- [ smuss (%] (All} [=] .[=] cam [=] . [=]--[]
|F'_ﬂ Device information ¥ b LPITHOZ401 1341.3071
@ Hardware and protocels ¥ @ LPITGeneral 1341.3071....
F;'? Measuring-points routing €9 & shield cover 1341.3071... SPS
{I Function-group cennectio... ¥ @ LPITGIS Pol 1 1341.3071....
3= Informaticn routing TmpOut 13413071, MV
¥ gy Settings R 1341.3071... MV
b r|-E|,| Charts * @ LPITGIS Pol 2 1341.3071...
] ;'. Safetyand security TmpOut 1341.3071... MV
3 —\,'g Test sequences R 1341.3071.... MV
» —E Process data w @ LPITGIS Pol 3 13413071
- [ Charts - Trendidynamic dis.. TmpOut 1341.3071... MV
ﬁ Add new trend display R 1341.3071... MV

4 Configuration rules for SIPROTEC 5 protection
functions with LPIT

4.1 Siemens Energy LPIT technical data relevant for protection settings

Following table provides an overview on the technical data of the standard Siemens Energy LPITs.

LPIT-145 (8DN8) LPIT-145 (8VN1) LPIT-170 (8DN8)

Rated primary current lpr 200A 200A 200A
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Rated maximum continuous thermal current lct 3150A 3150A 4000A
Rated extended primary current lepr= Kpcr * Ipr Icth Icth Icth
Rated short time thermal current /i 50kA 50kA 63kA
Rated dynamic current ldyn Ith * 2,7 Ith * 2,7 Ith * 2,7
Rated accuracy limit primary current ALF * Ipr lth Ith Ith

Rated primary short circuit current for transient

Ith Ith Ith
performance Ipsc = Kssc * Ipr

100ms*

Specified primary time constant for transient (for 63kAI60Hz Tp = 15ms,

erformance T 100ms 100ms higher Tp possipble for
P P smaller lpsc, please consult

Siemens Energy)

Specified Duty Cycle Ccoco CoCOo COoCo
Rated accuracy class (current) 0,2S /5P 2TPM 0,2S /5P 2TPM 0,2S /5P 2TPM
Rated accuracy class (voltage) 0,2P 0,2P 0,2P

Table 1: Technical data of the Siemens Energy standard LPITs
Above details have following implications for the configuration of the SIPROTEC 5 functions:

1. The LPCT fulfills its accuracy specification (0.2) at rated current (lor = 200A) up to the extended rated primary
current which is equal to the rated maximum continuous thermal current of the GIS (e.g. lepr = lcth = 3150A).

2. Asrated current setting for the measuring channel in DIGSI any value in between 200A and the rated maximum
continuous thermal current (refer to item 1.) can be chosen.

3. Protection accuracy classes are fulfilled between the rated maximum continuous thermal current lcth and rated
short time thermal current i (e.g. 3150A and 40kA).

4. The accuracy class for transient performance 2TPM as specified in IEC 61869-13 is equivalent to conventional
TPZ but with a maximum instantaneous peak error of only 2% instead of 10%.

4.2 Recommended Sampling rates

In case the LPIT is interfaced to a Merging following sampling rates are recommended for protection applications:

e 4000 Hz /1 ASDU - Protection, Measurement BCU (for compatibility with IEC61850-9-2 LE 50 Hz)

e 4800 Hz /1 ASDU - Protection, Measurement BCU (for compatibility with IEC61850-9-2 LE 60 Hz)

e 4800 Hz /2 ASDU - Protection, Measurement BCU (recommended by IEC61869-9)
Note:
SIPROTEC 5 acting as a subscriber interpolates one missing sample. In case a higher error tolerance is required Siemens
recommends to use sampling rates with one ASDU; in case one SMV telegram is getting lost the one missing sample will
not result in blocking of a protection function (contrary to using settings with 2 ASDUs).
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4.3 3-phase Overvoltage protection (ANSI 59) in combination with Auto

Reclosure (ANSI 79)

b ownin=ue
Trapped charges

4 )

Reclosure of the
circuit-breaker

) L UL

wl
L8| .
o = = s o C.-c‘h: Discharging of

Up=U, Up- Gl Cy through Rz

o

Transient error

IEC |

Reclosure of

20, CJ )
2Up Caf(Ca+ Cy) == circuit-broaker

1

Key
U, Is the voitage on primary terminals

U, is the voltage on secondary terminals

Figure 6C.2 - Voltages during trapped charges phenomena

Figure 16: Extract from IEC 61869-6 standard, described trapped charges phenomena (from IEC 61869-6, figure 6C.2)

Voltage measurement in the LPIT is based on the well-known principle of a capacitive voltage divider as it is used in
conventional CVTs. In case of a switch-off a DC offset may occur, as shown in figure above, which has an impact the on
auto-reclosing function.

Due to this so-called trapped charges phenomenon, it is recommended to use always the setting fundamental comp’ as
‘Method of Measurement’ for the 3-phase overvoltage protection function.

Following general rules must be considered:

With overvoltage threshold setting =< 5 % of the rated voltage (when secondary rated voltage is 100V,
overvoltage setting <= 105 V), then the stabilization counter to be set to 1

With overvoltage threshold setting =< 2 % of the rated voltage (when secondary rated voltage is 100V,
overvoltage setting <= 105 V), then the stabilization counter to be set to 2

(very sensitive settings, hence extremely unlikely)

Following rules are recommended when ,Negative-Sequence Voltage' principle is used:

Only fundamental comp’ as ‘Method of Measurement is allowed
Overvoltage threshold setting must be > 7% of the rated voltage

Following rules are recommended when ,Positive-Sequence Voltage’ principle is used:

Only fundamental comp’ as ‘Method of Measurement is allowed
Overvoltage threshold setting must be >= 2% of the rated voltage

Attention:
It is recommended not to use ‘RMS value’ as ‘Method of Measurement’, because when this principle is used the DC
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components cause problems. In case 'RMS value’ setting is used, then the overvoltage protection function must be
blocked during a switching operation and for the time period of first second after switching operation!

4.4 Ground fault protection

For ground fault protection nothing needs to be considered in the protection settings when a LPIT is used, except for the
special case of transient ground fault protection as described in next sub-section.

4.4.1 (Directional) Transient Ground Fault

Basically, the sampling rates

e 4000 Hz/1 ASDU (IEC 61850-9-2 LE)
e 4800 Hz /2 ASDU (IEC 61869-9)
are applicable for the Transient Ground Fault function.

All earth fault cases contained in the Siemens database (several hundred of field errors) have been tested successfully
with a sampling rate of 4000 Hz. This means the reliability of the protection function was the same as for conventional
schemes with CTs / VTs hardwired to the secondary interface of the protection IED with an internal sampling rate of 8000
Hz used for sampling of the conventional signals.

Siemens recommends following approach:

e Ingrids with a size >100 km — ring or radial topology (the size is calculated as sum of all lines that are
galvanically connected) - the use of the protection function Transient Ground Fault is generally possible.

e Ingrids with a size <100 km the grid characteristics have to be evaluated in detail; in the most cases the use of
the protection function Transient Ground Fault will be possible, but in exceptional cases higher SMV sampling
rates have to be used.

For the evaluation of the grid characteristics the transient charging of the healthy phases has to be analyzed. The
Transient Ground Fault function will be tested with simulation of the transient charging behavior under the specific power
grid condition.

Note:

Recommendations given in this section are not related to LPITs and their signal characteristics. The observation results
from sampling and resampling of the measurements for transmission via process bus. Hence an alternative option is to
activate the Transient Ground Fault protection directly in the Merging Unit itself.

4.5 Distance protection

Siemens has tested in their test environment the distance protection function with LPIT signals as per IEC 60255-121. For
achieving results in transient operation conditions additional test cases with switching the line on and off have been
performed.

All tests have been successfully passed:
e  Test result of switching the line on | off were without any findings or abnormalities.
e The test results had the same level as for conventional protection systems.
e  Overreaching has been observed when zone settings have been configured very small (200 mQ).
e No overreaching has been observed with zone settings > 1Q secondary.

Siemens recommends following approach:
e  When the lines are very short, use of the signal comparison function (to be configured in Function Group ‘85-21
Perm.overr.")
e  For auto reclosure function on a short circuit configure the auto reclosure zone (AR zone to be assigned in
‘Circuit-breaker interaction’ matrix)
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4.6 75S8x Busbar Differential Protection

In general, same settings as applicable for conventional current transformers can be used for protection systems
containing only LPITs. There is no need to increase the stabilization factor k neither for the check zone nor for the
selective zone above standard values.

As applicable for busbar protection systems with conventional current transformers, also for systems with bays partly
interfacing LPITs and partly interfacing conventional CTs the current transformer requirements as specified in the busbar
differential protection manual have to be fulfilled for the conventional CTs.

4.7 7UT8x Transformer Differential Protection

The 7UT8xx transformer protection device can be used with LPITs on both voltage levels or with LPIT on one voltage level
and conventional current transformer on the second voltage level. All combinations have been tested successfully.

When on both voltage levels of the 7UT8xx transformer protection device LPITs are connected Siemens SI EA recommends
following settings to adapt the protection functions to the measument characteristics without saturation.

],-’ DIGSI 5V9.30 -

Project Edit  View Insert

U 4 smveproent &

Online  Options Tools Window Help

Rabx e 3@ % 2 sie
PB_Compact_V0930 » 7UT87_TR1 » Settings » Transformer diff. 1 » 87T diff. prot. 1

Devices
[ r* [Editmode: secondary | [Active: settings group 1| [Change: settings group1 | [Compare: None
= [ 7uter_mi %~ (FolIAr
[§ Device information General

[? Hardware and protocols
F# Measuring-peints routing
+ Function-group connections
3 Information routing

- '@ Sentings

901.1691.11041.1 Mode: [on

901.1691.110412 Operate & fitrec_blocked: |no

901.1691.11041.6 Operate delay: [0.00

[Z Device sentings
G2 Time settings
» 7T Power system
» %2 Recording
» G| Transformer side 1
» G Transformer side 2
~ G| Transformer diff. 1

#% Triaaer routing

Operate curve Recommended setting for pure LPIT configuration is value 20

Slope 1:
2 Irobj

901.1691.110413
901.1691.11041.100

901.1691.11041.101 Intersectio

T - £ 901.1691.11041.102 . [070
| iff.prot. l
o & External trip 1 |901,1591,11041,103 Intersection 2 Irest: | 20.00 NrObj I

Figure 17: Setting of ‘Intersection 2 rest’ parameter when on both side LPITs are interfaced

The ‘Intersection 2 rest’ parameter of the Operate curve is recommended to be set to the maximum value '20.00". The next
two figures provide an overview on the technical background for this recommendation.

-
-

Fault characteristic fed from one side

- Stabilization range

- = Additional stabilization of external faults
—
O—= 1 1 T 1 1 T T T T T
Characteristic-curveparta | | b 3 4 5 6 Te 8 9 10 " |
Vi
_11041:3 _11041:128
(@) [Pl Threshold o2 (3) [P[Threshold add-on stabiliz. | 2.0
Rl R (V] _:11041:103
(2) [P]Intersection 1 Irest | 067 (8) [P[intersection 2 Irest |25
_11041:100 _11041:102
(@) [P]Siope 1 |03 &) [P[Siope 2 Jo7
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Figure 18: Characteristic Curve with the Default Settings, from ‘SIPROTEC 5 Transformer Differential Protection” manual

The setting of parameter ‘Intersection 2 Irest’ results from the saturation effects of conventional current transformer.
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Figure 19: Recommended Characteristic Curve for LPITs without saturation.

The non-existence of saturation allows to shift the parameter ‘Intersection 2 Irest’ to its maximum value.

The parameter ‘Factor increasing char. DC' in the ‘DC offset detection’ is recommended to be set to allowed minimum

value "1.0". In the ‘Ext. fault detection’ function the ‘Threshod add-on stabiliz." Parameter is recommended to be set to it's

allowed maximum value '20.00’, the parameters ‘Time of add-on stabiliz." And ‘Crossblk. Time add-on st." to it's allowed
minimum values ‘0.00" seconds.
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Figure 20: Setting of ‘DC offset detection’ and ‘Ext. fault detection’ parameters when on both side LPITs are interfaced

4.8 7SL8x Line Differential Protection

Mixed configuration with LPIT and 10240 at one end and conventional instrument transformer directly hardwired to
protection IED at remote end have been tested successfully and are released for use in projects.

APN-090

22

Edition 1.5



Configuration Rules for Protection Systems with 10240 and LPITs

However, for the LPIT configuration following rules should be considered

J§ DIGSI5V8.80 - C:\prj\APN\APNIO240\APNIO240

Project  Edit View Insert Online Options Tools Window Help
i ; = E =) )
CF Y H sveprojer . & X 2l O B Ky e e = P
Project tree 4
Devices
[ * [Edit mode: secondary | [Active: settingsgroup1 || € 4 o 2] R v
- 75LBT CT 3-phase
[ Device information
General
[2? Hardware and protocals
B2 Messuring-points routing 11.931.8881.115 CTconnection: | 3-phase I=] A5
{ FUHCEIDHQ’DUP connectio...
4 information rauting 11.931.8881.127 Tracking: | active I+] (A
T Communication mapping 11.9318881.130 Measuring-paint1D: |3 ] (A
¥ g Settings
[ Device settings [l CT phases
©2 Time settings |
~ '#? Power system 11.931.8881.101 Rated primary current: |1000.0 | A E lAg
& General 11.931.8881.102 Rated secondary current: | 1A I=] =
L L 11.931.8881.117 c [100 xR =] 2]
3 A E B urrent range: x - 5
[ s Current LPIT | & s
» 5 Recording 11.931.8881.118 Internal CTtype: | CTIEC 61850-9-2 =] s
» &g Line 1 = 11.931.8881.142 Invert current pelarity: | no = E lag
———
* S Gircuit breaker 1 119318881 114 Inverted phases: | none [+ a3
b g Charts
b “ Display pages 11.931.8881.107 CTerror changeover: |1.00 | (A
» " safetyand security 11.931.8881.108 | CTerorA: [5.0 | = | (A%
= IEC 61850 structure 11.931.8881.109 CTerrorB: 15} | = A
} g Testsequences
» Process data ; i " 5
& : — MP disconnection Recommended setting for LPIT is 5%
b 22l Charts - Trendidynamic dis... ]
~ _IIEC61850 stations i ] 11.931.8881.173 Current check: [ active [+] (a8
B¢ Add new station
11.931.8881.112 I<threshold: |0.100 | A (A%
[ IEC station 1 (5]

Figure 21: CT error setting for 87L protection

For the Siemens Energy LPCT the ‘CT error A" has to be set to value ‘5 %', as shown in screenshot above.
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Figure 22: Setting for saturation detection applicable for 87L

The saturation detection in the current LPIT settings should be set to the specific clipping value that has been configured
for the LPCT. In case the clipping value is higher than the allowed range then the Saturation detection has to be set to
maximum value.

Note:
Please consider as additional hint that following setting does not have any impact on the 87L function.
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Figure 23: Settings with no impact on 87L

4.9 Generator Protection

LPITs are not suitable for generator protection. Therefore, please contact the Product Lifecycle Manager (PLM) at Siemens
SI EA responsible for Generator Protection for any requests and more technical details.

The 10240 can be used together with the 7KE85 fault recorder and its power quality measurement functions according to
IEC 61000-4-30 Ed. 2, Class S. The accuracy across the whole measuring chain starting with primary currents and voltages
is better than 5% up to the 50th harmonic frequency.

On a 7KE85 only maximal two 10240 modules can be mounted. This limitation results from the power consumption of the
10240 modules and the processing power of a 7KE85 IED.

3rd party power quality measuring devices can be connected via process bus, provided they support the IEC 61850-7-4
“CorCrv" correction mechanism.

For a description of the SIPRROTEC 5 7KE85 fault recorder refer to
https:/Inew.siemens.com/global/en/products/energylenergy-automation-and-smart-grid/protection-relays-and-
control/SIPROTEC-5/fault-recorder.html.

Recommended Sampling rates for Power Quality
In case the LPIT is interfaced to a Merging following sample rates are recommended for power quality applications:

e 12800 Hz/8ASDU - PQ (for IEC61850-9-2 LE 50 Hz)
e 15360 Hz /8 ASDU - PQ (for IEC61850-9-2 LE 60 Hz)
e 14400 Hz/ 6 ASDU - PQ (recommended by IEC61869-9)


https://new.siemens.com/global/en/products/energy/energy-automation-and-smart-grid/protection-relays-and-control/SIPROTEC-5/fault-recorder.html
https://new.siemens.com/global/en/products/energy/energy-automation-and-smart-grid/protection-relays-and-control/SIPROTEC-5/fault-recorder.html
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Note:

SIPROTEC 5 Merging Unit can publish two Sampled Measured Value Stream with different sampling rates in parallel
originated from the same instrument transformer. For example, a Merging Unit can provide a stream with 4000 samples
per second for protection applications and with 15 360 samples per second for power quality applications.

For metering applications, the IEC 61850-9-2 LE compatible digital meter Landis & Gyr E880 is available.

https:/lwww.landisgyr.eu/product/landisqyr-e880/

7.1 General information

General information related to compatibility you find in the

6MU85 manual:
SIPROTEC 5 6MU85 Merging Unit — Manual — ID: 109773599 - Industry Support Siemens

Process bus manual:
SIPROTEC 5 Process Bus — Manual — ID: 109742460 - Industry Support Siemens

The compatibility of SIPROTEC 5 protection relays and bay controllers with the SIPROTEC 5 Merging Unit was tested by
Siemens and also external labs. However, when combining protection IEDs and Merging Units from different suppliers,
compatibility is not guaranteed. The two aspects of compatibility as stated in the following two subsections need to be
considered.

7.2 Process bus communication compatibility

For communication compatibility all member of a process bus network must have implemented the same version of
standard IEC 61850-9-2 (edition 1, edition 2, edition 2.1, LE, etc.). This guarantees that all members can exchange SMV
data with each other on process bus.

SIPROTEC 5 process bus components support all of those standards, they just must be configured in DIGSI 5 accordingly.

7.3 Protection function compatibility

Naturally the SMV output data of various LPIT/Merging Unit solutions from different manufacturers have individual
characteristics particularly with respect to frequency spectrum. This is caused by the different technologies and signal
processing methods which are implemented by the various manufacturers.


https://www.landisgyr.eu/product/landisgyr-e880/
https://support.industry.siemens.com/cs/document/109773599/siprotec-5-6mu85-merging-unit-manual?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/109742460/siprotec-5-process-bus-manual?dti=0&lc=en-NL
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Figure 24: Reaction to a current 5 Hz square wave signal of a SIPROTEC 5 MU compared with 2 different 37 party MUs

Any IED however requires for its reliable and correct function, a standardized process bus data input. This especially
applies for protection functions, which are expecting frequency spectra within certain admissible deviations.

For achieving compatibility of process bus components, the standard IEC 61850-9-2 edition 2.1 defines these admissible
deviations by defining additional parameters. This means, both Merging Units (in combination with specific LPIT) and IEDs
must fulfill this standard.

The correct function of a process bus component as per standard IEC 61850-9-2 edition 2.1 can be certified e.g., by the
KEMA organization or any other comparable institutes. SIPROTEC 5 process bus components implement the standard and
are certified by KEMA. Hence all 3" party devices used together with the 10240 and the SIPROTEC 5 Merging unit should
also be compliant to IEC 61850 Edition 2.1 and have an adequate certificate.

IEC 61850-9-2 edition 2.0 standard and earlier do not provide those parameters that are required for compatibility. More
details can be found in chapter ‘2.1.6 9-2 Client Instrument Transformer Settings Editor’ of process bus manual (link in the
beginning of this section). Hence a compatibility test of the relay in combination with Merging Unit is mandatory if one
or both components do not comply to IEC 61850-9-2 edition 2.1. This compatibility tests have to verify that the protection
function is guaranteed in all operating conditions of the substation.

7.4 Functional test with 3 party IEDs

The SIPROTEC 5 Merging Unit with 0240 combined with the Siemens Energy GIS LPIT was designed in a way that the
frequency spectrum is identical to the conventional instrument transformer inputs as provided e.g., by a stand-alone
SIPROTEC 5 Merging Unit with 10202.

This means that functional tests with 3t party devices using a 6MU85 with 10202 having 1A/100A inputs are also valid for
a 6MU85 with 10240 and LPIT inputs.

Controlled switching of shunt reactors, capacitor banks and power transformers is possible using the SIPROTEC 5 Point-on-
Wave Switching function, see also SIPROTEC 5 Point-on-Wave Switching - Manual - ID: 109772210 - Industry Support
Siemens.

This function must be configured locally in the SIPROTEC 5 device where the 10240 is installed.


https://support.industry.siemens.com/cs/document/109772210/siprotec-5-point-on-wave-switching-manual?dti=0&pnid=25303&lc=en-CH
https://support.industry.siemens.com/cs/document/109772210/siprotec-5-point-on-wave-switching-manual?dti=0&pnid=25303&lc=en-CH
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The SIPROTEC 5 function Circuit breaker wear monitoring provides functions like

= recording of the wear of the circuit breaker main contacts (12t) .

= warning messages when the wear reaches a specified limit.

Refer to the relevant chapter in the the SIPROTEC 5 device manuals.

Further Circuit Breaker Monitoring functions (e.g., trip coil current supervision) can be provided by combining SIPROTEC 5
with Siemens Energy’s CBM solutions.

10.1 Measuring Circuit Supervision Functions

Please find in below tables details and recommendations for Measuring Circuit Supervision applicable for 10240.

Supervision of 75585 BBP
(**)

a broken wire; reaction
of BBP can be
parametrized
(blocking or warning)

Measuring Circuit Configurable |Configura- | Detects a| Appli- | Consequence Reference in
Supervision for Currents |in IED with ble in sub- | broken |cable 6MU85 manual
(designation in DIGSI 5) 10240 (*) scriber (*) | wire 10240 V9.30
Broken Wire Detection Yes (***) Yes Yes In - MU stream remains 9.3.11 Broken-Wire
(dl/ldt>>0,1<0,061/1In) prepa- | valid Detection
ration |- Protection blocked
Supervision Balance Yes (***) Yes Yes Yes - Failure indication 9.3.8 Current-
Current typically in 500ms Balance Supervision
- MU stream remains
valid
Supervision Sum Current | No No No No - Failure indication 9.3.9 Current-Sum
(only applicable in SAMU (nol typically in 500ms Supervision
with | 3ph+IN) neutral)| - MU stream remains
valid
Supervision Phase Yes (***) Yes No Yes - MU stream remains 9.3.10 Current
Sequence Current valid Phase-Rotation
- Failure indication Supervision
typically in 500ms =>
Check wiring
Supervision ADC sum No No No No - MU SMV stream invalid| 9.4.2 Analog-
Current (only applicable in (nol (applies only for Channel Supervision
SAMU with | 3ph+IN) neutral)] SAMU) via Fast Current-
- Protection blocked in | Sum
2ms
ADC supervision No Yes - MU SMV stream invalid| Implemented per
(Comparison measurement - Protection blocked in | default in 10240
and measuring point LP-PT 2ms
— exists on 10240)
Differential Current No Yes Yes Yes No trip of BBP in case of | 75585 BBP (V8.60)

6.2.13,8.3.5

Table 2: Measuring Circuit Supervision for Current Instrument Transformers
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Measuring Circuit Configurable |Configura- | Detects a| Appli- | Consequence Reference in
Supervision for Voltages |in IED with ble in sub- | broken |cable 6MU85 manual
(designation in DIGSI 5) 10240 (*) scriber (*) | wire 10240 V9.30
Measuring Voltage Failure |Yes (***) Yes Yes Yes -MU stream remains |9 3 2 3 Unbalanced
Detection valid | Measuring-Voltage
- Protection blocked in | Failure
approx. 10ms
9.3.2.4 3-Phase
Measuring-Voltage
Failure
9.3.2.5 Switching
onto a 3-Phase
Measuring-Voltage
Failure, Low Load
Supervision Balance Yes (***) Yes Yes Yes - Failure indication 9.3.5 Voltage-
Voltage typically in 500ms Balance Supervision
- MU stream remains
valid
Supervision Phase Yes (***) Yes No Yes - Failure indication 9.3.7 Voltage Phase-
Sequence Voltage typically in 500ms Rotation Supervision
=> Check wiring
- MU stream remains
valid
Supervision Sum Voltage | Yes (***) Yes No No - Failure indication 9.3.6 Voltage-Sum
(nou | typicallyin 500ms Supervision
neutral)| - MU stream remains
valid
VT miniature Circuit Breaker| Yes Yes No No -MU stream invalid 9.3.4 Voltage-
(No - Protection blocked Transformer Circuit
MCB) Breaker

Table 3: Measuring Circuit Supervision for Voltage Instrument Transformers

Other Circuit |Configurable |Configurable |Detectsa |Comment
Supervision |in IED with in subscriber |broken
functions 10240 wire
Temperature |Yes Yes (receives |Yes -When a temperature sensor wire is broken a temperature
sensor temperature measurement failure will be indicated.
measurin value via . . .

neasuring - CFC logic can be implemented for analyzing the temperature
circuit GOOSE) . . . 4

- measurement in MU or in PB client, which generates a

supervision

failure indication in case of a temperature measurement
failure.

- The failure indication can be used for protection blocking
but it is slow (measurement cycle 200 ms).

Table 4: Other Circuit Supervision functions

(*) It is recommended to enable the supervision function in the device, in which the protection function is located

(**) According to the recommended parametrization the busbar protection trips only when the differential current
exceeds 1.4 times the maximum rated feeder current. This is done to avoid false trips due to broken CT wires.
Furthermore, the function “Differential current supervision” detects such a defect after 2s. The reaction of the busbar
protection can be parametrized (blocking or warning)

(***) Only operational when a protection function is configured. Currently not in all protection devices all supervision
functions are configurable, for example a 7UT device currently does not offer Broken wire detection.
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10.2 Process Bus Status Bits

The SIPROTEC 5 Merging Unit has self-monitoring functions implemented, which are permanently active. In case a failure
is detected in the measurement processing, this is indicated by a quality bit array of 10-bit length, which is included in the
SMV stream for each measuring point LP-MS. When self-monitoring results are OK, all bits are set to value ‘0". Quality bit
setting for the various error cases are listed in below table. For a description of the general implementation principles of
status & quality bits in a SMV stream please refer to the relevant Merging Unit manuals and to IEC 61850-7-3 standard
documents.

Detected malfunction in | Validity Status (2 | Detail quality bits |For each measuring Comment/

the Merging Unit bits) status (8 bits) point LP-MS separate |Trouble shooting
Clipping detected (SMV Questionable Out of Range Yes
exceeds ADC maximum) 11 0100 0000
ADC CheckSum Error Invalid failure Yes e Check Diagnosis log und
(comparison of protection |10 0000 1000 Operational Log
+ measuring point LP-MS) o Contact support
Firmware — Fast current Invalid failure No —all 3 current e Check Diagnosis log und
supervision in Bay Unit 10 0000 1000 channels with failure bit| Operational Log

e Contact support
Firmware — DC offset of Questionable inaccurate Yes e Check Diagnosis log und
SMV exceeds allowed level |11 0000 0001 Operational Log

o Contact support
Firmware — calibration Questionable inaccurate No —all 3 e Check Diagnosis log und
failure 11 0000 0001 measurements of Operational Log

measuring point o Contact support

Firmware — VT MCB Invalid failure No — all 3 voltage Not applicable to 10240

Supervision 10 0000 1000 channels with failure bit

FPGA failure Invalid failure No — all measuring e Check Diagnosis log und
10 0000 1000 point LP-MSs Operational Log

e Contact support

Table 5: Quality Bit setting in SMV telegrams of a Merging Unit with 10240 module

Handling of the quality information contained in the SV Stream in the subscribing protection IED or Bay Controller is
shown in next table (table is taken from section 1.4 of SIPROTEC 5 Process Bus manual V9.30)

Merging Unit Health of Protection Device Display
Validity Detailed Quality Function

Good (00) All 0K Value
No error oK Value
Overflow oK Value
OutOfRange Depends on function > Value
BadReference oK Value

Questionable (11) Oscillatory oK Value
Failure oK Value
OldData oK Value
Inconsistent oK Value
Inaccurate Depends on function ~ Value

Invalid (01 and 10) All Alarm Failure

Table 6: Processing of Quality Information in subscribing SIPROTEC 5 |[ED

On invalid measurements the subscribing devices reacts always with an Alarm and blocking of the protection functions,
which are based on this invalid measurement data. For the ‘Questionable cases’ please refer to the relevant SIPROTEC 5
manuals.
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11 Commissioning and Testing

11.1 10240 commissioning checklist

After primary tests are completed as described above ensure that below checklist is verified:

Action item

Resource

Check that the LPITs form the three GIS poles are connected to the right 10240
terminals according to pole-phase assignment

Project specific SLD

Check that the terminal connectors have all required Voltage-Terminal Cross-
Connector (bridges).

10240 HW Manal,
supplementary note

Make sure that you have entered the correct LPIT type and serial numbers.

Siemens Energy
Commissioning report

Make sure that you have entered the correct cable length as actually installed (+-2m)

Siemens Energy
Commissioning report

Make sure that you have parametrized the correct pole to phase assignment as
actually connected

Project specific SLD, Siemens
Energy Commissioning report

Make sure that the correct temperature coefficients are entered in DIGSI (>= V8.40):
8VN1 / 8DN8-6 LPVT: 252 ppm / °C, LPCT: 23 ppm/°C
8DN8-5 LPVT: 260 ppm / °C, LPCT: 32 ppm/°C

11.2 Control & Protection commissioning test

Here a short overview on testing principles applicable for the two different 10240 configurations:

11.2.1 Protection IEDs and BCU subscribing SMVs from MU

The control & protection functions of the IEDs that are subscribing SMV are tested with testing tools that inject SMVs in

the process bus (refer to figure below).
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Figure 25: Example SMV injection test set-up using an Omicron device
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11.2.2SIPROTEC 5 Protection IEDs and BCUs with direct LPIT interface

The C&P function tests can be executed by following methods:

1. Testing with Reverse injection functionality by using SMV injection as shown in the figure above. With a
dedicated function key the device under test is set into a temporary ‘Reverse Injection Testing Mode’ by
redirecting the LPIT input signals to SMV input signals. After test completion the device is set back to normal
operational mode.

A short configuration instruction of this functionality contains section ‘13 Configuration for Reverse Injection’.
Note: At the moment this testing principle is not applicable for protection functions which are assigned in to a
circuit breaker object, refer to more details in ‘13 Configuration for Reverse Injection’. This restriction might not
be applicable any more with DIGSI 5 and firmware version later than V09.50 — check the release notes!

2. By temporary reconfiguration of IEDs only for testing purpose and using SMV injections as shown on the figure
above. For this method the device must have an ETH-BD-2FO module installed. The LPIT 10240 measuring point
LP-MSs are temporary redirected to the process bus channels.

3. By temporary redirection (reconfiguration of the measuring points) of the measuring point LP-MSs to the
conventional instrument transformers of the IED; the tests can be executed by using 1A, 100V/V3. For this
method the device must have conventional instrument transformer inputs installed.

4. By using dedicated secondary injections test devices from Megger with 10240 compatible outputs (in
preparation)

5. By using a standard secondary injections test device and a Test adapter from SecuControl (in preparation)

To make the analog secondary injection test (4. and 5.) convenient SecuControl and Phoenix-Contact provide LPIT
compatible test blocks and plugs. They are typically installed inside the GIS instrument transformer terminal box of the
LCC front dox. They can be ordered together with the GIS at Siemens-Energy (in preparation).

Attention:
Do not use a conventional test device and feed 1A, 100V/V/3 signals into the 10240. The 10240 will be destroyed!

12.1 Cable connection to 10240 module

For connecting the LPIT cable to the 10240 please refer to the following documents.
Chapter 3.2.20 “Input and Output Module 10240" in the SIPROTEC 5 Hardware Manual:

SIPROTEC 5 Hardware - Manual - ID: 109742193 - Industry Support Siemens

Supplementary note on 10240 connection:

SIPROTEC 5 10240 Connections of GIS-LPIT Sensors — Supplementary Note - ID: 109801262 - Industry Support Siemens

The following figure gives an overview. Please don't forget the Voltage-Terminal Cross-Connector (bridges).


https://support.industry.siemens.com/cs/document/109742193/siprotec-5-hardware-manual?dti=0&lc=en-DE
https://support.industry.siemens.com/cs/document/109801262/siprotec-5-io240-connections-of-gis-lpit-sensors-supplementary-note?dti=0&lc=en-CH
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1 =Yellow

2 =Bridge to 4

3 =Green

4 = Bridge to 2

5 =Blue

6 = Red

7 = Gray

8 = Pink

9 =Free

10 = Free

11 = White

12 = Bridge to 14
13 =Brown

14 =Bridge to 12

Figure 27: The assembled LPIT connector for one phase

12.2 Cable Assembly

12.2.1 Material required

= LPIT-cables Leoni LI2Y C11Y 4X2X0.34 (STC) BK - halogen-free version - L45551-P 42-B 8 or
LPIT-cables Leoni LI2Y CY 4X2X0.34 (STC) - halogen-version - L45551-P 42-B 5
The cable can be ordered at Leoni or small quantities at
Aktiv-Kabel, Buschkrugallee 103, 12359 Berlin,
Aktiv-Kabel GmbH - Berlin - Home
Attention: no other cable types of suppliers are allowed!

= Heat shrink tubes HIS 6,4/3,2, black

= Heat shrink tubes HIS 12,7/6,4, black

=  Ferulles DIN 46228 E0.34-10-turquoise

= Ferulles DIN 46228 E0.75-10-gray

= (Cable lugs AMP 35108 for M4

12.2.2 Cable Assembly at the LPIT connection box

No | Work step Remark Drawing / Photo

Strip the black cable

; jacket 130 mm (+/- Do not damage
" | 5mm) atthe end of | the shield.
the cable

The shield must

. be completely
Unbraid the cable .
2. . unbraided (up
shield
to the cable

jacket)

Edition 1.5 33 APN-090
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. . As even as
Twist the shield .
possible
Cut a heat-shrink-
tube (size 12.716.4) | The foil-layer

to 20 mm length and
pull it over the cores
with the foil-layer.

must be under
the shrink-tube

Shrink the heat-
shrink-tube with a
hot air gun at 290°C

The shrink-tube
must be as
close as
possible to the
twisted outer
shield

Cut a heat-shrink-
tube (size 6.4/3.2) to
80 mm length and
pull it over the
twisted out shield.
Shrink it with a hot
air gun at 290°C.

The shrink-tube
must be as
close as
possible to the
jacket.

Remove the
protective foil up to
the shrink sleeve

Cut off the white
support structures

Do not damage
the insulation
of the signal
wires
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Cut 4 heat-shrink-
tubes (size 6.4/3.2) o
To easily instert
to 80 mm length and T
the wires into
pull them over the .
9. . . . . the shrink tube,
wire pairs (with foil .
] fix them
and shield)
S together
Shrink it with a hot
air gun at 290°C.
Cut all foils and As close as
10. |shields back to the possible to the
shrink-tube. shrink-tube.
Cut a heat-shrink- The shrink tube
tube (size 12.7/16.4) | has to be
to a length of 60 mm | applied
1" and pull it over the centrally so that
" | wire pairs and the the outer jacket
shield. Shrink it with | and the foil of
a hot air gun at the cores are
290°C covered.
The wire ends are
fitted to 0.34 mm?
ferrules, The wires
with the colors red
) Make sure that
and pink, as well as .
the distance of
blue and gray are
. . 10to 15 mm as
12. |fitted togetherina .
shown in the
0.75 mm? ferrule. . .
) picture is
The end of the shield o
o . maintained
is fitted to a ring-
cable-lug for 6 mm?
cable and a hole for
M4 screws.
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12.2.3Cable Assembly at the 10240

No | Work step Remark Drawing / Photo

Strip 150 mm
(+/- 5mm) of the black | Do not damage
cable jacket at the end | the shield

of the cable

Unbraid the shield and
2. | cutit flush with the
cable jacket

Cut a heat-shrink-tube
(size 12.716.4) to
3. |20 mm length and pull

The foil-layer
must be under
the heat-shrink-
tube

it over the cores with
the foil-layer.

The shrink tube

. . must be as
Shrink the tube with a
4. . close to the
hot air dryer at 290°C .
shield as

possible

Remove the protective
5. | film up to the shrink

sleeve
Do not damage
6 Cut off the white the insulation
" | support structures of the signal

wires

Remove the foil from
7. | the shield of the single
wire pairs
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Remove the shield
from the twisted wire | Cut off as close
8. | pairs. Cut back the as possible to
shield foil to the shrink | the shrink-tube
tube
To twist the shield,
first twist the
individual shields and
then twist the .
o . . The shrink tube
individual shields into
] must be as
a common twisted
. close as
9. | braid. .
. possible to the
Cut the heat-shrink- ]
. shrink tube of
tube (size 6.4/3.2) to a .
point 3.
length of 100 mm, run
it over the shield and
shrink it at 290°C
using a hot air gun.
. Too short
Remove the foil from | . .
. . insulation leads
the wire pairs and
10. to lower
leave 15-20 mm to the | . .
. dielectric
heat-shrink-tube. 15-20mm
strength '
Y
. The shrink tube
Cut heat-shrink-tube .
. must be applied
(size 12.716.4) to a
centrally so that
length of 60 mm and .
. the outer jacket
11. | run it over the cores
. of the cable and
and the shield and .
L . the foil of the
shrink it on with a hot
. cores are
air gun at 290°C.
covered.
The wire ends are
fitted to 0.34 mm?
ferrules.
12 The end of the shield
" | is fitted to a ring-
cable-lug for 6 mm?2
cable and a hole for
M4 screws.
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12.2.4 Cable connection to the LPIT connection box

Material required:

3 x 6 PicoMax plug connectors

For LPITs connected only to one 10240: M25 Sealing plug (cap)

into the printed circuit board

No | Work step Remark
1 Open the cover of the LPIT
" | connection box
2. | Remove the shielding plate
- Caution!
Plug the six PicoMax connectors .
3. Socket base (locking)

is fragile!
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Insert assembled LPIT cables
through cable glands into LPIT
connection box.

Pay attention to use the right If there is only one
4. | gland for the right cable. 10240, connect the
The 10240 using Channel 1 ist | cable to OUTPUT 1!
connected to OUTPU 1, the
10240 using channel 2 to
OUTPUT 2.

If there is only one LPIT cable,

Pay attention not to
seal the cable gland of

5. . . confuse OUTPUT 1
OUTPUT 2 using an M25 sealing
and OUTPUT 2

plug.

| GBe | @D(mm) | L(mm) | Werkstoff | Temperaturbereich |
[ m25x15 | 17,2 [ 9,5 | CR | -30°C bis +100°C |
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Plug the wires of the LPIT cables

. . Caution!
into the PicoMax connectors .
6. ) L ] Socket base (locking)
according to the wiring diagram | .
is fragile!
X7 -X12
OUTPUT 1

(from outside to inside)

7. | X7 = Green/Yellow .
. right sequence!
X8 = Brown/White OUTPUT 1 OUTPUT 2

X9 = Red+Pink/Gray+Blue _| _| J L l_ |—

Pay attention to the

Connect ground.
Fix the cable-lug M4 to the PCB | Observe maximal
using the screw behind the torque for screw!
cable entry for OUTPUT 1.

OUTPUT 2

(from inside to outside)

9. [ X10 = Gray+Blue/ Red+Pink
X11 = White / Brown

X12 = Yellow | Green

Pay attention to the
right sequence!
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Connect ground.
Fix the cable-lug M4 to the PCB | Observe maximal
using the screw behind the torque for screw!
cable entry for OUTPUT 2.

10.

o Observe maximal
11. | Reattach the shielding plate

torque for screw!

12 Mount the cover of the LPIT Observe maximal

connection box torque for screw!

12.2.1Insulation test

To test the proper assembly of the cable a voltage withstand test shall be performed:

= All eight sensor wires of the cable are connected together. A test voltage of 3kVAC or 4,25kV DC is applied
between the sensor wires and ground / cabel shield.

= Atestvoltage of 250VDC is applied between inner and outer cabel shield.

=  Thisis repeated for cables.
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13 Configuration for Reverse Injection

primary / LPIT injection Kit?

Station Bus |

Protection
Relay

Process Bus J—

MU with 50/51 Backup protection using LPIT
Challenge: How to test 50/51 on MU without a

Reverse Injection Solution for LPIT Testing

Solution: Setting the MU in ‘Reverse Injection Mode

and test 50/51 with SMV injection!

SIEMENS
n’hgawuh‘yﬁ:ruﬁ,

Station Bus ‘

Protection
Relay

50/51 test
Process Bus

SMV sream for

|
| —
50/51 = | 5051 {
oc
oc @, \OO),
MUB5+10240 MU85+10240
with LPIT with LPIT

Basic Settings

Reverse Injection Solution for LPIT Testing

1) Create additional Measuring Points for Voltage and Currents with process bus as source

f
=)

Direction I
[=] e

[=] @in
~Jia

143144

145-146
1

fevices |

=] r

v | Connect

Measuring points <-> Function g...

points to function group
»Line i

Messuring point V3ph
(ANl [=] (am
& WP 1-2ph M0 1]
& WP V-3ph D 2] x
& WP 13ph PE[ID 3]
& WP V-3ph PR[ID 4] X

1line 3ph

[=1 [~
X

2) Assign the MPs to the Functions Group

3) IMPORTANT: Set for both Currents MPs
the MP disconnection to inactive

SIEMENS
Iua.ehuify{uru{e_

Devices

P [Edit mode: secondary I [Active: settngs group 1

g [

M disconnection
* 17 Pouatem
 Giners!
11,931 8881.17:
EeeT 5318881073
S 3ph e

ey
Gy
» 42 secorting

‘Aad new sge

Change: set

e ETm—

ttings group 1| [Compare: None
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SIEMENS

Reverse Injection Solution for LPIT Testing Imgersity for e

CFC Logic

CFC logic for swapping Current MPs with F1 key

& MPV-3ph PR
» 42 Recording
> q!] Line | build_sps_1
» Y] Circuit breaker 1 BUILD_SPS
» @ Userdef FG 1 il BUILD_SPS

SwitchdTest F1_ConvDefON [BOOL] VAL Power system MP |-3ph PB.CT 3-phase >Disconnection off [SPS]

- I— out
ol fhnns SwitchdTest.F1_ConvDefON [BOOL] —aL s system MP |:3ph IT.CT 3-phase.>Disconnection on [SPS]
3 CFecrossrefere...
B Add new chart
neg_2 build_sps_2
cFC_1
ol : E e e
|ol Group warmning NEG BUILD_3PS
ol MPSwitch N or— VAL out er system. MP |-3ph PB.CT 3-phase >Di ion on [SPS]
—aL L ower system.MP 13ph T CT 3-phase >Disconnection off [SPS]

|ol Process mede in...

CFC Logic for swapping voltage MPs (as known from VT selection APN)

WP i3ph T - Name Type Value Unit ‘Comment
Siripnr — —
Bueusphi DHE=® & &0 ®efoos ] @ A% E® 2 &2 kY X0 [fmwons =)
e
™~ NEG ool i1
el ]
SwitchaTest F1_ComDefON [BOOL] - Wi 8001
" ou- R
W 1w o Lin LY sfecions V4D seecion [HHT]
swacntests1_conowonipooy | 3 T
T T
S ]
X

SIEMENS

Reverse Injection Solution for LPIT Testing ety for Gfe

IEC 61850 System Configurator

1) Add the test stream (injected from
CMC) to the IEC 61850 station via
‘Add IEC 61850 device’

2) Assign test stream to the MU

8 IEC station 1 [C:\prjs\Revin}\PB_Comg
Staton Edt  psent  View Opton Tools

[ﬁm "/sqm d—hmn -n:ooost _E_mn-wmmp- ’%mm
k- <.l i | - -

TVEC station 1.scd] - IEC 6185C

K e Xus X

5 IEC station 1 [C-\prjs\Revin}\PB_Cor

Staton Vew QOoton Toos Hep

'ym 'hm-« -n:aoos ﬁ/w 5o s sn 0,/«“1-

3 Wy X*EE

w e lEC station 1 ()
v & TEST_STREAM_LEMoa2_MU2LLNOPnsMeas
v § TEST_STREAM_LEMod2_ MUZLLNOPhsMeas1 (1

w e EC staton 1 (3)
gse

f
v
mport Configuration
Export Asset information
s

SiP1

¢ TEST_STREAM_LEMod2_MUAD1ATCTR1/Amp.
+{ TEST_STREAM_LEMoa2_MUZIOIATCTR1/Amp
+( TEST_STREAM_LEMod2_MU2A0BTCTR2/AmD
+{ TEST_STREAM_LEMod2_MU2I0IBTCTRR/Amp
+¢ TEST_STREAM_LEMoa2_MU2A01CTCTRYAM
+{ TEST_STREAM_LEMod2_MU2101CTCTRYAm
+( TEST_STREAM_LEM0G2_MUZIOINTCTRAM
+{ TEST_STREAM_LEMod2_MUZA0INTCTRUAM
=+ TEST_STREAM_LEMod2_MU2UOIATVTR1NoISY
-+ TEST_STREAM_LEMoG2_MUZUUOTATVTRINGISY
+¢ TEST_STREAM_LEMoa2_MU2UOIBTVIRNGISY
¢ TEST_STREAM_LEMod2_MUZNUOIBTVTRZNoISY
+¢ TEST_STREAM_LEMoa2_MU2U0ICTVTRWVoISw
+{ TEST_STREAM_LEMo02_MU2UOICTVTRINoISY
+¢ TEST_STREAM_LEMod2_MUZUOINTVTRANVoISY
~{ TEST_STREAM_LEMod2_MUZU0INTVTRANoISY

EEELEELELEERELELY

UDEF/CT 1/Sampled.
UDEFICT Sampled.
UDEF/CT 2/Sampled.
UDEFICT 2/Sampled.
UDEF/CT ¥Sampled.
UDEF/CT ¥Sampled.
UDEF/CT 4/Sampied.
UDEF/CT 4/Sampled.
UDEFNT 1/Sampled.
UDEFAT 1/Sampled.
UDEFNT 2ISampled.
UDEFNT 21Sampled.
UDEFNT ¥/Sampled.
UDEFNT ¥Sampled.
UDEFNT a/sampled
UDEFNT &/Sampled.

SIPPowS_MeasPointi3

SIP1PowS_MeasPoint.

SIP1POWS_MeasPoint3.

SIP1PowS_MeasPointid.

SIP1PoWS_MeasPointV.

SIP1PoWS_MeasPointV.

SIP1PowS_MeasPointV.

SIP1/Pows_easPointy__| PowS_MP \-3ph PEAVT 4/Sampled val. voltage

PowS_MP 1-3ph PE/CT 1/Sampled val. current

PowS_MP 1-3ph PEICT 2/Sampled val current

PowS_MP 1-3ph PEICT Sampled val. current

PowS_MP 1-3ph PBICT 4Sampled val. current

PowS_MP 3ph PBIVT 1/Sampled val. voltage

PowS_MP \:3ph PBNT 2/Sampled val. voltage

PowS_MP 3ph PBNT ¥/Sampled val. voltage
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Reverse Injection Solution for LPIT Testing SIEE’MMEYI\{E%

Summary

How to use (in brief):

1) Set MU in ‘Reverse Injection Mode’

2) Connect CMC to process bus injection point

3) Load same IID file as imported in the IEC 61850 Station Configurator in CMC and start
SMV injection (when injected with Sim Bit, the you have also to set MU in Sim Mode)

Summary

« This principle can only be applied for measuring points connected to a ‘Line object’

« On ‘CB objects’ this dynamic assignment is not possible
=> Synch Check, 50 Breaker Failure, etc. cannot be tested with this method

» Also applicable for conventional Instrument Transformers

* In the most cases the ‘Reverse Injection Mode’ will always be parallelly activated with
Test Mode in the Merging Unit under Test

*  When MU does not have Function Keys, activation with GOOSE or MMS is also
possible (Test mode to be considered for this approach)




Configuration Rules for Protection Systems with 10240 and LPITs

In the following a short trouble shooting guide for various problems that may happen during configuring and

commissioning of protection systems with LPITs and 10240 interface module is given.

The guide contains only measures to fix a root cause which is on the 10240 / LPIT side. Kindly check other possible root

causes in the secondary system as well.

To solve the root cause start always with the analysis as per the bottom up principle ‘from the source’, this means use the
information given by the WebUI or the display of the SIPOTEC5 device, to which the LPIT is connected to.

General information on the available supervision functions can be found in the chapter 8 of the relevant device manual
(for example SIPROTEC 5 7SA87, 7SD87, 7SL87 LineProt 1-/3-pol - Manual - ID: 109742440 - Industry Support Siemens).

Details on error responses and possible corrective measures are contained in sub chapter 8.8. chapter (numbering may

vary from device to device).

Problem

Measure

LPIT Production ID not found at DIGIS 5

Voltage measurements at different bays
are inconsistent

Displacement between the three phases
differs from 120°

Current measurement has wrong polarity

“Measuring Circuit Supervision” shows
error message

Unrealistic temperature reading /
temperature alarm

Measured values are “invalid” or
“questionable”

Check online connection to internet. You may do this in you office, if
you have not internet-access at site.

Make sure that the ProductionID you're entering ends with the right
channel ‘CH1 or CH2'

Check, if selected ‘LPIT type’is correct, refer to section ‘3.2 LPIT
Hardware Parameters’

Check wiring and correct 10240 setting
(LPIT Production ID, Pole to Phase assignment, cable length)

Check wiring, at least at one phase polarity is swapped

Check wiring
Check that the LPIT was build in in the right orientation P1/P2

Note: As a corrective measure polarity can also be changed in the 10240
settings.

Check wiring

Check Diagnosis log and Operational Log for further details and
contact support if necessary

Check wiring

Check Diagnosis log and Operational Log for further details and
contact support if necessary

Refer to '10.2 Process Bus Status Bits’and the chapter on error
responses and corrective measures in the relevant device manual

When above listed countermeasures could not solve the problem please contact ask for support:

e In case of technical problems related to LPIT please contact your local Siemens Energy representative

e In case of technical problems with SIPROTEC 5 including the 10240 please please contact your local Siemens EA

representative; alternatively open a service request at the Siemens EA Customer Support by phone or e-mail.

When required the support will recommend a replacement of faulty hardware and arrange and help during the

replacement procedure.


https://support.industry.siemens.com/cs/document/109742440/siprotec-5-7sa87-7sd87-7sl87-7vk87-lineprot-1-3-pol-manual?dti=0&pnid=24246&lc=en-WW
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