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Ground fault supervision of 4 feeders with 7SX800 with 4x |, 4x V

1.1 Introduction

The application describes the ground fault supervision of 4 feeders with one SIPROTEC 7SX800 with 4 current and 4 voltage
inputs. The sensitive ground fault supervision is the only function that is carried out per feeder. The setting of the function
itself is not dealt with in this APN, as these are described in detail among others in APN-C.014.

With this “ground fault supervision” function, it must be taken into account that it is only about “supervision” of ground
faults and that it is not possible to trip an ground fault with the application described here.

The focus is on the detection and reporting of a ground fault. For tripping, it is necessary to configure a "circuit breaker"
function group for each feeder, which must have a connection to a 3-phase current measuring group, which is not possible
with the hardware options of the 7SX800.

1.2 Application overview and device selection

A SIPROTEC 5 Compact device 7SJX800 with 4x | and 4x U and 40 function points (for voltage-based protective functions)
is selected.

The required sensitivity of the earth current measurement determines whether a 7SX800 is suitable for this application. If
a secondary earth current of less than 30 mA is to be measured, the 7SJ85 must be used with a current terminal with 4
sensitive inputs.

The application overview with the connection of the device to the CTs and VTs and the functional device structure
(measuring points, function groups and functions) is shown in the following figure.
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Fig. 1: Device overview with function groups, measuring points and functions
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1.3 DIGSI settings

1.3.1 Function Groups

The function groups (FG) shown in Figure 1 must be configured in the device. If you create a 7SX800 in DIGSI 5 it does not
matter which application template is used, since adaptations must be made for this application anyway. Additional function
groups (FG) must be added in the parameter tree and the superfluous function groups (FG) must be deleted.

The new required functional groups are:

e 4xVllphand
o therein the required function "67Ns Dir.sens GFP" see Figure 2.
. 1xV 3ph,

We recommend adding the function group VI 1ph for the first feeder, adapting the name and then adding the protection
function “67Ns Dir.sens GFP1"and then copy the entire function group 3 times and adapt the names.

Function groups that are not required must be deleted (red background color in Figure 2):

e VI3ph (is replaced by 4 x VI 1ph and 1 x V 3ph)
e  Circuit breaker (must be deleted because a connection to a measuring point | 3ph is mandatory)
. Disconnector (can be deleted - if not required - but does not have to)
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Fig. 2: Creating (and deleting) function groups and functions
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1.3.2  Measuring points

In the Measuring-points routing, the additional measuring points must then be added, and the not needed measuring points
must be deleted. Open the " Measuring-points routing” editor in the project tree by double-clicking (see Fig. 3)
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v g Settings

Fig. 3: Measuring-points routing in the project tree
In Figure 4 you can see the standard measuring points for current and voltage - created by the selected application template.

In the current measuring points, the measuring point I-3ph 1 with a red background is to be deleted and 4 new single-phase
measuring points I-1ph are to be added using the "Add new" button; these can be renamed to provide a better overview.

The standard V-3ph 1 measuring point is retained in the voltage measuring points, as it can be used to measure the system
frequency. In addition, a single-phase voltage measuring point must be created using the "Add new" button.
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Fig. 4: current and voltage measuring points (before)

In the next step, the currents (zero sequence currents, here with Ix) and the voltage (zero sequence voltage, with UN) must
be routed to the terminals as shown in Figure 5.
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Fig. 5: Current and voltage measuring points (after)

1.3.3  Connection of the measuring points with the function groups

The editor | menu item “Function-group connections” is displayed (normally hidden because this editor is only required in
special cases such as here).

Since new function groups were created and function groups that existed by default were deleted, the connections that
were automatically created with the application template are no longer available and the editor, which is normally hidden,
is displayed and shows an inconsistency in the project tree and light red fields in the work area where a connection must
be configured (see Fig. 6).
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Fig. 6: Connection of the current and voltage measuring points to the function groups (before)

The measuring points must now be connected to the respective function groups (see Figure 7). The adjustments are only
to be made for the "Measuring points <-> Function groups", the other two groups are irrelevant for this application.

. The measuring point V-3ph (only for measuring the system frequency) must be connected to the FG function group
V 3ph

. The measuring point V-1ph must be connected to all FG function groups VI 1ph Feeder1 (2/3/4)

. The measuring points Feeder1(2/3/4) I-1ph must be connected to the appropriate FG function group VI 1ph

Feeder1(2/3/4)
APN » 7SX800_4Feeder * Function-group connections
| Measuring points <-> Function g... | Function group <-> Circuit-break... || Protection-FG <-> Protection-FG
\
- ‘ Connect measuring points to function group
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Fig. 7: Connection of the current and voltage measuring points to the function groups (after)
1.3.4  Ground fault & Operate (trip) indication

Often a ground fault should only be reported, for this purpose the message “ground fault” of the respective function “67Ns
Dir.sens GFP” e.g. “310> cos/sing1”is used. In this application description for the SIPROTEC 5 Compact universal device
75X800 it is assumed that only ground fault supervision is required, i.e. a ground fault should only be reported but not
tripped.

For tripping, it must be ensured that a circuit breaker function group is configured in the device via which a trip must be
issued, and that is not possible within the here described application (the needed amount of terminals for 3ph current
measuring points cannot be configured in a compact SIP5 device — FG Circuit Breaker must be mapped always to a 3ph
current measuring point).

More detailed information on the setting recommendations for directional ground fault functions is not dealt with in this
APN; there are additional application descriptions (e.g. APN-C.014).

To ensure that no trip messages (operate signal) are generated, setting adjustments (as shown in Fig. 8 and Fig. 9) within
the used stages of the protection function “67Ns Dir.sens GFP” must be made.

Open the settings for the protection functions “67Ns Dir.sens GFP " and select the network topology of your network (radial;
ring/meshed) and enable the earth fault function (s) suitable for your network and philosophy via the "mode" (which
function may fits best, can be seen e.g. in the APN-C.014) and set "Operate & flt.rec. blocked" to "Yes"(Fig. 8).
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Fig. 8: Block trip-indication (operate)

Each protection function generates its own " operate indication (trip-indication)". The minimum operation time for the
“operate indication” can be set using the parameter shown in Figure 9. The default setting is O s, as this setting is normally
not required (when using a circuit breaker function group). The setting should be adjusted to a common value of approx.

100 ms.
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Fig. 9: Parameter for the minimum duration of the “operate indication”
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1.4 Resolving inconsistencies
As can be seen in Figure 10 (circled in red) there are still inconsistencies.

The reason for this is that with the originally used application template (which later was adapted for the application
described here) measured values from originally existing measuring points were linked to the display pages. These values
are no longer available (after deletion of the measuring group VI 3ph).

Such measured values are displayed both in the display page "Bay1" and in the display page for the measured values
"Measurement” in the standard application template (and that assignment fits normally, but not in this case)
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Fig. 10: Inconsistencies (measured values no longer available in the display pages)

To eliminate the inconsistencies in the display pages, either simply delete the display pages, or adapt them in replacing the
no longer available values with values that are meaningful for our application described here (example see Fig. 11)

Bay1 1/2 Measurement 2712
VN RERRA . RN
l IN-Bay1 BRI
\: IN-Bay2 RERHA . RN
®IN-Bay1 #iti it | |IN-Bay3  Ma## s

IN-Bay4  #iin gran
VppAB  RERE RERR
Vpp:BC  mERE Rrms
Vpp:iCA  RERE HEHR
f RIERI 1R

VppAB RERE R R
Vpp:BC fiR . fi s
VppICA RERIE . Bl Rl

v

Fig. 11: Inconsistencies corrected with existing measured values in the display pages

There are other inconsistencies that are not immediately apparent. These come from the CFC plans that are predefined (and
useful) in the application template. The inconsistencies become visible when "Charts" is selected in the project tree and the
charts are compiled (start with the button that is circled in red).

Since for our application measuring points were deleted and replaced by others, there are now missing input values in the
prefabricated CFC plan “Group warning” (Fig. 12); simply delete these red marked inputs in the CFC chart.
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The predefined interlocking conditions (circuit breaker and disconnector) are also no longer valid, since the "Circuit breaker"
function group and possibly also the FG disconnectors have been deleted. This CFC chart "Interlocking” can be completely
deleted because it does not make sense in this application.

The third CFC chart “Process mode inactive” is not affected by the changes and does not have to be adapted.

After the adjustments have been made (deleting the "Interlocking” chart and deleting the red marked (missing) inputs in
the CFC "Group warning" chart, compile the charts and all inconsistencies are then solved.
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Fig. 12: Inconsistencies in the CFC charts
1.5 Summary

The expandability of function groups "FG VI 1ph", as well as the flexible and simple connection with the measuring points
enables the ground fault supervision of 4 feeder with a SIPROTEC 7SX800 with 4 current and 4 voltage inputs.
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