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Features • Uses the power swing detection function to 
enhance the operation of the distance pro-
tection for faults that occur during power 
swing conditions

• Prevents unwanted operation of the instan-
taneous direct tripping distance protection 
zone for power swings caused by faults on 
adjacent lines

Application The main purpose of the PSL power swing 
logic is to secure selective and reliable opera-
tion of the distance protection for both inter-
nal and external faults during power swings. 
It also ensures stable operation of the distance 
protection for power swings caused by the 

clearance of external faults, i.e. power swings 
that begin from within the characteristic of an 
overreaching zone, and which are therefore 
not able to be detected by the power swing 
detection function in the normal way.

Functionality The PSL is a supplementary function to the 
power swing detection function. It requires 
for its operation inputs from the distance pro-
tection function, the power swing detection 
function, etc., and the teleprotection equip-
ment, when available.

Reliable operation for faults during power 
swings is achieved by the communication 
logic within the PSL. For its operation, this 
function requires inputs from a distance pro-
tection zone(s) that are not used for the ordi-
nary distance protection, and therefore that 
are not blocked by the power swing detection 
function on detection of a power swing. For 
this reason it is recommended to include zone 
4 and/or zone 5 within the terminal.

The PSL is only activated following detection 
of a power swing by the power swing detec-
tion function.It can operate in both permis-
sive overreaching (one power swing zone 
required) and permissive underreaching (two 

power swing zones required) modes. It is pos-
sible to use the same communication chan-
nels as for the normal scheme communication 
because the normal distance zones which uti-
lize these channels are blocked during power 
swings.

For single-line-to-earth faults, an alternative 
earth fault protection function, e.g. direc-
tional earth fault, may be preferred to deal 
with earth faults during a power swing. It is 
then possible to block the power swing logic 
on pickup of this protection, except during 
the pole open period of a single-pole auto-
matic reclosing cycle.

For power swings caused by external faults 
measured within the power swing characteris-
tic, stable operation is ensured in these cir-
cumstances by automatically replacing the 
output connections from the normal instanta-
neous direct tripping distance zone with out-
put connections from the PSL.
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Function block

Input and output 
signals

Table 1: Input signals for the PSL (PSL--) function block

Table 2: Output signals for the PSL (PSL--) function block

Technical data Table 3: Power swing additional logic
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PSL

BLOCK
CACC
STPSD
STZMH
STZML
STDEF
STZMPSD
AR1P1
CSUR
CR

TRIP
STZMLL

BLKZMPP
BLKZMH

CS

Signal Description

BLOCK Blocks function

CACC Operation of the overreaching power swing zone used for 
permissive tripping on receipt of the carrier signal

STPSD Power swing detected (from power swing detection function)

STZMH First overreaching zone (usually zone 2)

STZML Underreaching zone (usually zone 1)

STDEF Residual OC detected, forward or reverse direction

STZMPSD Outer impedance zone (from power swing detection function)

AR1P1 First single-pole automatic reclosing cycle in progress

CSUR Operation of the underreaching power swing zone used for 
sending the carrier signal and direct tripping

CR Carrier receive

Signal Description

TRIP Trip output

STZMLL Output to be used to replace the output from the normal 
instantaneous underreaching distance zone in the overall ter-
minal logic

BLKZMPP Output to be used to block tripping by either one (or both) of 
the non-controlled (power swing logic) distance zones

BLKZMH Output to be used to block tripping by the higher controlled 
(usually zone 2) distance protection zone(s)

CS Carrier send

Parameter Setting range

Permitted operate time difference between higher and lower 
zones, tDZ

0-60 s in steps of 1 ms

Time delay to permitted operation of lower zone with detected 
difference in operating time, tZL

0-60 s in steps of 1 ms
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Conditional timer for sending of carrier signal at power 
swings, tCS

0-60 s in steps of 1 ms

Conditional timer for tripping at power swings, tTrip 0-60 s in steps of 1 ms

Timer for extending the blocking of tripping by the non-con-
trolled zone(s), tBlkTr

0-60 s in steps of 1 ms

Parameter Setting range
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