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Controlled Closing (Point on Wave Switching)
and Sync Check

1 Introduction

The individual advantage of Controlled Closing, Point-on-Wave (PoW) switching, and the sync check function are
described in the device manuals. When using both in parallel some special factors must be considered. This application
note will describe this using a basic example of a cable feeder at 220 kV.

The application uses a line protection 7VK87, but it can be done in a similar manner in other devices such as 6MD86 etc.

2 Example Configuration

The diagram below shows the basic scope of the example:

220kV CB

Bus | Cable

with PoW
and Sync Check

The 7VK87 is applied by adding new device in DIGSI and using the standard application template “Basic” with 25 Sync
Check — AR, 50BF and other functions not relevant to this application note are deleted.

The application is configured in the 7VK87 as follows:

Current-measuring points

» Base module

b 1A

141-1A2 1A3-1A4 1A5-146 1AT-1A8
Measuring point Connection type IP1A1 | P1AZ [IP1A3 IF1A4 |

(A [=] Al [=] il [=] tan (=] () (=] (A 3]
IB 1c

& MP 1 -3ph Cable 3-phase E I A

Voltage-measuring points

» Base module
» 1B
1B1-1B2 1B3-1B4 1B5-1B6 1B7-1B8
Measuring point Connection type V1.1 V12 V13 V14
(A [~] @ (=] cam [=] (=] am [=] =]
& MPV-1ph Bus WV AB
&# MPW-3ph Cable 3 ph-tognd voltages E VA VB Vi

I R —— |
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The V sync1 below must be assigned to the bus voltage measuring point (Reference Voltage for PoW):

| Connect measuring points to function group

» Line 1 » Circuit breaker 1
IMeasuring point V 3ph I line 3ph v 13ph v synct W sync2
(All) [=] can [=] cam [=] cam [=] cam [=]cam [+ [=]
& MPI-3ph Cable[ID 1 X X
x
& MP V-3ph Cable[ID 3] X X X

Make sure that Sync Check and PoW are applied in the Function Group Circuit Breaker:

« [F 7yK87_v9_50_PoW_Sync
|_F'ﬂ Device information
W Hardware and protocols
W Measuring-points routing
-(I Function-group cennections
3= Information routing
~ g Settings
W Device settings
(? Time settings
b :]?{P Power system
J “5;9 Recording
» Line 1
¥ &¥] Circuit breaker 1
& General
& Trip logic
& Circuit break.
& Manual close
& Control
& CB test
&* 25 Synchronization
& PoWswitching

If the functions are not yet in the Function Group Circuit Breaker, they can be applied from the Global Library.

3 Combination PoW and Sync Check closing

The PoW closing is required for “Deadline Charging” when the cable side (Vsync2) is de-energized. The Sync Check
function is required to check the conditions prior to closing. The relevant settings in the sync check are the following:
De-en.gized switch.

301.1151.5071.105 Close cmd. at V1< & V2= | yes State 4 [+
301.1151.5071.106 Close cmd. at V1= & V2o | yes otate 1 [+
301.1151.5071.107 Close cmd. at V1<& V2= | yes olate s [~]
301.1151.5071.103 V1, V2 without voltage: |5.000 referred to in v
301.1151.5071.104 V1, V2 with voltage: [80.000 table below | wv
301.1151.5071.109 Supervision time: | 0.10 | s

For the closing there are 4 States: The sync Check (State 2) and the 3 "de-energized switching” states configured in the
settings above. The Table below defines these 4 states for closing.

SIP-APN-096 4 Edition: 2023-07-26
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No. State Bus (Vsync 1) Cable (Vsync 2) Method of Closing

1 Live Bus, Dead Cable V bus >80V sec V Cable <5V sec PowW

2 Live Bus, Live Cable V bus >80V sec V Cable > 80V sec Sync Check

3 Dead Bus, Dead Cable V bus <5V sec V Cable <5V sec If allowed close with no

iti | check
4 Dead Bus, Live Cable V bus <5V sec V Cable >80V sec additional chec

The voltage thresholds shown are the secondary settings as shown in the screen shot above the table.

3.1 For States 3 and 4 the following setting is relevant:

Closing

General

301.2901.20641.1 Mode: |on [+]
301.2901.20641.102 3-pole switching allowed: | nc relevant for state 3 and 4/ =|

If set to “no” the close command will not be issues in States 3 and 4. If closing with states 3 and 4 is required, change the
setting above to "yes”.

3.2 Response when Sync Check and PoW Closing are applied without
additional measures:

State No. 1 (Controlled Closing): The Sync Check function detects the Dead Line condition (Sync Check must permit
dead line charging) and permits closing which is then done as set with the PoW function.

State No. 2 (Sync Check): the Sync Check function releases closing as set. The PoW function then attempts to close each
pole individually. This is not the desired result.

State No. 3 and 4 (Dead Bus - Dead Line and Dead Bus Live Line): With the setting “3-pole switching allowed” set to
“yes”, the Sync Check function releases as set in screenshot the closing for de-energized switch. The PoW function does
not respond as the reference voltage is absent.

The standard response for the 4 defined States, as described above, indicate that only for State 2 (Sync Check) the
response is not exactly as required (delayed closure due to PoW after Sync Check close release). To improve this the
following additional logic can be implemented:

Only with Live Bus, Dead Line (State 1) Tl
will the block output be reset HOR0
Circuit breaker 1.25 Synchronization.Synchrocheck 1.Cond. V15V 2« fulfilled [BOOL] ——X1 Y.
Circuit breaker 1.PoW-switching.Closing Start [BOOL] X2
& Block Pow Closing

Circuit breaker 1.PoW-switching.Closing.>Bleck function [BOOL]

To prevent blocking during PoW closing cycle, the
"PoW close in progress” delays the block signal

As the block signal may not be dynamically changed during the closing cycle (Block signal during PoW cycle would
terminate without close), the Sync Check function must be set to Continuous supervision, as follows:
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Synchrocheck 1
General
301.1151.5071.1 Mode: |on [+
I 301.1151.5071.113 Continuous supervision: @ I

In this manner the State 1 condition (V1>V2<) is signaled to the CFC logic above before the close command is initiated.

5 Conclusion

The Controlled Closing (PoW) can be used together with the Sync Check function. By including a blocking signal via CFC
the closing with Sync Check condition and de-energized switching includes all the necessary functions.

SIP-APN-096 6 Edition: 2023-07-26



Published by Siemens

Smart Infrastructure
Electrification & Automation
MozartstraBe 31c

91052 Erlangen, Germany

For the U.S. published by
Siemens Industry Inc.
100 Technology Drive
Alpharetta, GA 30005
United States

www.siemens.com/siprotec

For more information, please contact our
Customer Support Center.
Tel.: +49 911 2155 4466

Customer Support: www.siemens.com/csc

© 2022 Siemens. Subject to changes and errors.

The information given in this document only contains
general descriptions and/or performance features which
may not always specifically reflect those described, or
which may undergo modification in the course of further
development of the products. The requested performance
features are binding only when they are expressly agreed

upon in the concluded contract.

For all products using security features of OpenSSL, the
following shall apply:

This product includes software developed by the OpenSSL
Project for use in the OpenSSL Toolkit.
(http://www.openssl.org/ )

This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com )

This product includes software developed by Bodo Moeller.


http://www.siemens.com/siprotec
http://www.siemens.com/csc

	1 Introduction
	2 Example Configuration
	3 Combination PoW and Sync Check closing
	3.1 For States 3 and 4 the following setting is relevant:
	3.2 Response when Sync Check and PoW Closing are applied without additional measures:

	4 Additional Logic
	5 Conclusion

