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CT SETTINGS

VT SETTINGS

Defining Voltage and Current Inputs

The settings for CT primary and secondary are found under the SETTINGS =& SYSTEM
SETUP = AC INPUTS menu. The GROUND CT settings are not required unless the ground
CT input is wired to a ground current source (transformer neutral or core balance CT).

== Current /7 Files: I:\My Doc... [M[=]E4

saR|rale % i
PARAMETER CTH

Phaze CT Primary 300 &

Phaze CT Secondary a8

Ground CT Primary 18

Ground CT Secondary 18

Ell— |'\My Dacumentshur setting files\EBeave 2

The VT connection, ratio, and nominal secondary voltage settings are also found under
the SETTINGS =& SYSTEM SETUP = AC INPUTS menu. The open-corner-delta VT input (if
available) should be wired to the Vx input (F8a and F8c in the case of an F8A CT/VT
module). Enter the appropriate VT ratio and nominal secondary voltage as shown:

:=Yoltage /7 Files: I:\My Docu... [M[=]E3
ot =
oW R % |E 8
PARAMETER VT F5
Phaze T Connection Wiy
Phaze W1 Secondary 69.0%
Phase ¥'T Ratio 120000 :1
Auxiliary %T Connection vagy
Auxiliary YT Secondary 115.0%
Avxiliary VT Ratio 700.00 1
Ell— |'\My Documentsiur setting files\EBeavery 2




SOURCE SETTINGS

PHASE DIRECTIONAL
OVERCURRENT

PHASE TOC/IOC

GET-8406: D60 Weak Infeed Applications

Define the two sources. Source 1 will consist of the phase voltage and current inputs to
the relay and will be used by the distance, voltage, and current elements. Source 2 will
be used for measurement of the open-corner-delta voltage. This source will be used for
the 3V_0 element only.

== Signal Sources /7 Files: C:\Progr... [l[=] E3
s =
o = RAE S
PARAMETER SOURCE 1 SOURCE 2
Mame Il I
Phase CT F1 Mone
Ground CT F1 hone
Phase %T Fs5 Mone
Aux T Marne Fa
D_ |E|\F'rngram Files\GE Poveer Management\URP 2

Setting the Current Elements

The Phase Directional element is found under the GROUPED ELEMENTS =¥ SETTING
GROUP 1(8) = PHASE CURRENT = { PHASE DIRECTIONAL 1(2) menu. The element function
must be set to “Enabled” and the correct source must be assigned. The Phase Direc-
tional element will use the quadrature voltage for polarization (the ECA setting will be 90°
ahead of the desired fault angle). If the polarizing voltage is less than the threshold set-
ting, then the element makes use of the voltage memory until it expires. The element can
be forced to block once the memory voltage expires (due to a loss of potentials to the
relay) by selecting “Yes” for the PHASE DIR 1(2) BLOCK WHEN V MEM EXP setpoint. Select
“Yes” if to disable the supervised |IOC/TOC element operation when the polarizing volt-
age is lost. Select “No” to allow the supervised element to operate (note that directional-
ity is lost at this point). The output of this scheme is a group of three FlexLogic™
operands (PHASE DIR1 BLK A , B and C). These operands can be used to provide
directional control to any of the Phase I0C or TOC elements found in the relay as shown
in the following section. Since this element normally only supervises other elements, Tar-
gets and Events are usually disabled.

:-= Phase Directional // Files: |:\My Documentshur setting files\EE__. [H[=] E3

Zon 2w e

PARAMETER

PHASE DIR1

PHASE DIR2

Function

Enabled

Dizabled

Source

V&I (SRS 11

W8I (SRC 1)

Block

OFF

OFF

ECA

30

30

Pol % Threshaold

0.050 pu

0.050 pu

Block wwhen % Mem Exp

Yes

Mo

Target

Dizakled

Self-reset

Everits

Dizakled

Dizabled

|_|I_|'\M_I,J Documentshor setting files\EBeaverwF urs: Grouped Elements: Group 1: Phas 2

The following URPC screen shot lllustrates the setup of a typical Phase TOC (or I0C)
element. The element function must be enabled and the proper source must be
assigned. The desired pickup, time dial and curve must also be entered here. The mini-
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NEUTRAL DIRECTIONAL

OVERCURRENT

GET-8406: D60 Weak Infeed Applications

mum pickup setting is in per-unit where 1.0 pu is equal to the CT secondary nominal cur-
rent (1 A or 5 A). Note that the directional overcurrent scheme FlexLogic™ operands can
be assigned to the block settings to provide directional control.

== Phase TOC // Files: |:\My Documents\ur setting files\EBe.__ [ [=] [E3
RN ERRSE Y
PARAMETER PHASE TOCA PHASE TOC2
Function Enabled Dizakled
Signal Source IWEERC 1) IWEI(SRC 1)
ImpLt Phasar Phasar
Pickup 0300 pu 1.000 pu
Curve IEEE Mod Ine |EEE Mod Iny
TD Muttiplier 1.00 1.00
Reset Timed Instartaneous
Yoltage Restrairt Dizabled Dizakled
Block &, PHDIR1 BLK & CFF
Block B PHDIR1 BLK B CFF
Block C PHDIR1 BLK CFF
Taroet Latched Self-reset
Ewernts Enabled Dizakled
’_ |I_|\M_l,l Documentsiur setting files\EB eaverw/F.urs: Grouped Elements: Group 12

The Neutral Directional elements can be used to supervise any of the Neutral Overcur-
rent elements in the relay. They are also used in pilot scheme logic.

The polarizing signal can be voltage, current, or both (current polarizing requires a
source of ground current; see page 1 for details). The ECA is set at the expected fault
angle. The forward and reverse limit angle settings allows for reduction of the operating
region as shown in the figure below. The separate settings for forward and reverse
pickup allow the forward element pickup to be set higher than the reverse element for
coordination purposes when used in blocking schemes.
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GET-8406: D60 Weak Infeed Applications

The D60 neutral directional element has been designed for the reverse element to oper-
ate more quickly than the forward element for the same signal levels. Additionally, if a
fault has been identified in the reverse direction for at least 1.25 cycles, then measure-
ment of a forward direction fault is delayed by 1.5 cycles to ensure correct establishment
of the new phasor magnitude.

The element can be supervised by the VT Fuse Failure element to prevent a malopera-
tion for a blown fuse. Note that the element applies positive sequence restraint (1/16th of
the positive-sequence current is subtracted from the zero-sequence current). This
means that only system unbalances or CT errors greater than 8.25% could cause the
pickup even with virtually zero pickup setting.

—= Heutral Directional OC ) =10l =]
NN RS
PARAMETER HEUTRAL DIR. OC1 HEUTRAL DIR. OC2
Function Enabled Dizabled
SOurce SRC1(SRC 1) SRC1(SRC 1)
Polarizing Voltage “oltage
Forward ECA 75" Lag 75 ° Lag
Forward Limit Angle ao- o -
Forvward Pickup 0.05 pu 0.05 pu
Reverze Limit Angle ao- o -
Reverse Pickup 0.05 pu 0.05 pu
Block SRC1 %T FUSE FAIL OP OFF
Target Self-reset Self-reset
Everits Dizakled Dizabled
Wlm}l relay | Settings: Grouped Elements: Group 1: Meutral Cument

NEUTRAL TOC/IOC The following URPC screen shots illustrates the setup for a typical Neutral TOC element
(similar for Neutral I0C). The element must be enabled and the proper source must be
assigned. The desired pickup, time dial and curve is also entered here. The element can
be supervised by the neutral directional element in one of two ways:

If there is a blown fuse, the block signal is inhibited and the element is allowed to
operate (directionality is lost). The settings are shown below.
== Neutral TOC 7/ my desk: 1 I ] A
G EAENE AR
PARAMETER HEUTRAL TOCA HEUTRAL TOC2
Function Enahled Dizakled
Source SRC 1 (SRC1) SRC 1 (SRC1)
ImpLt Phaszar Phasar
Pickup 1.000 pu 1.000 pu
Curve Definite Time |EEE Mod Iny
TD Muttiplier 0.00 1.00
Reset Instantaneous Instartaneous
Block MTRL DIF: OC1 REY OFF
Taroet Self-reset Self-reset
Ewernts Dizabled Dizakled
W|my 1elay | Settings: Grouped Elements: Group 1; Meutral Current i
4 GE Power Management




PHASE UNDERVOLTAGE

GET-8406: D60 Weak Infeed Applications

2. For the second method, a virtual output VO1 is created in FlexLogic™.

== Flexlogic Equation Editor /7 my desk: my relay: Settings: Flexlogic M=l B4
ot Py
oW R % |E 8
FLEXZLOGIC ENTRY TYPE SYHTAX 3
“iewy Graphic ey Wiewy
Flexlogic Ertry 1 Protection Element MTRL DIR OC1 PD
Flezlogic Entry 2 MOT 1 Input
Flezlogic Entry 3 Wirite “irtual Output[Assign) = MTRL DIR BLK (%'C1)
Flecdogic Ertry 4 End of List j
W|m}l relay | Settings: Flexlogic i

Now the element can be supervised as shown below. In this case, the supervised ele-
ment is prevented for operating in all instances unless the directional element sees a
fault in the forward direction.

—=Neutral TOC /7 my desk: =10l x|
2NN RS
PARAMETER HEUTRAL TOCA HEUTRAL TOC2
Function Enahled Dizakled
SOurce SRC1(SRC 1) SRC1(SRC 1)
ImpLt Phaszar Phasar
Pickup 1.000 pu 1.000 pu
Curve Definite Time |EEE Mod Iny
TD Muttiplier 0.00 1.00
Reset Instantaneous Instartaneous
Block MNTRL DIR BLK Cn (%iC1) QFF
Taroet Self-reset Self-reset
Ewernts Dizabled Dizakled
W|my 1elay | Settings: Grouped Elements: Group 1; Meutral Current i

Setting the Voltage Elements

The following URPC screen shot shows the required Undervoltage element settings.
This element is typically used in conjunction with the weak infeed scheme. As before, the
element must be enabled and the proper source assigned. The desired pickup, curve,
and delay must be entered. The pickup setting is per-unit, where 1.0 pu is equal to the
VT nominal secondary voltage setting in "Phase to Ground" mode and /3 times this set-
ting in "Phase to Phase" mode. The minimum voltage setting ensures the element does
not operate for loss of potential or line de-energized conditions. Additionally, the dropout

GE Power Management 5



ZERO-SEQUENCE

OVERVOLTAGE FUNCTION

GET-8406: D60 Weak Infeed Applications

operand of a low-set IOC element prevents operation (sending of a block) when the local

breaker is open.

—=Phase UV // Files: C:A\URPC =10l x|
7o Re e e
PARAMETER PHASE Uv1 PHASE Uv2
Function Enahled Dizakled
Signal Source IWEI(SRC 1) IWEI(SRC 1)
Maode Phaze to Phase Phaze to Ground
Pickup 0.452 pu 1.000 pu
Curve Definite Time Definite Time
Delay 0.00s 1.00s
Minitmum “ottage 0,100 pu 0,100 pu
Block PHASE I0C2 DPO QFF
Taroet Latched Self-reset
Ewernts Enahled Dizakled
E)_ El\UHF’C'\EBeaverWF.urs: Grouped Elements: Group 1: Voltage Elements 2

The following steps outline the settings necessary to implement a zero-sequence over-
voltage function within the D60. This method is required only for firmware versions 2.6X

or lower.

1. Configure the Synchrocheck element 1 for Source 2. Set the DEAD SOURCE SELECT
setting to "DV1 or DV2". Configure the DEAD V1 MAX VOLT pickup setting equal to the
desired 3VO0 threshold (the DEAD v2 MAX VOLT setting is irrelevant at this point but
could be set equal to the DEAD V1 MAX VOLT setting to minimize any future confusion
on the settings). Disable the Target and Events settings.

—=Synchrocheck // Files: C:\Program Files\GE Power Manage___ [I[=]

2 N R

PARAMETER SYHNCHROCHECK1 SYNCHROCHECK2
Function Enahled Dizakled
Block OFF QFF
W1 Source IVo(SRC2) IWEI(SRC 1)
W2 Source IVo(SRC2) o (SRC 2)
Mz Wolt Diff 10000 % 10000 %
Mz Angle Diff I0e 30"
Wz Freg Ditt 1.00Hz 1.00Hz
Dead Source Select D1 oor DW2 L1 and D2
Dead 1 Max Wolt 0.30 pu 0.30 pu
Dead 2 Max Wolt 0.30 pu 0.30 pu
Live 1 Min Vol 070 pu 0.70 pu
Live %2 Min Vol 070 pu 0.70 pu
Taroet Dizabled Self-reset
Ewernts Dizabled Dizakled

E)_El‘xF'mgram Files\GE Power Management\URPC\Data AEPSTROMG. ws: Contn 2
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GET-8406: D60 Weak Infeed Applications

2. Create a custom protection element called "3Vo" using a digital element. Select
"SYNC 1 DEAD S DPO" for the DIG ELEM 1 INPUT setting, where DPO refers to the
element dropout. For an overvoltage condition, this operand will be asserted.

== Digital Elements /7 Files:__. |H[=] E3
FaX | |2 |k |5
PARAMETER DIGITAL ELEMEHNT 1
Function Enabled
Mame o
Inpout SYMC 1 DEAD 5 DPO
Pickup Delay 0.000 =
Feset Delay 0.000 =
Block OFF
Target Latched
Events Enabled
| 10
EE |'\F'rogram Files\GE Poveer Managem 2

3. In the instance that a 3V0 element is not required (i.e. an auto-transformer at the
weak terminal), the previous setting definitions can remain unchanged with the
exception of the digital element FUNCTION setting. This setting would be changed to
"Disabled".

Setting the Distance Elements

COMMON LINE DISTANCE The common line distance settings (found under the SYSTEM SETUP =& LINE menu) are
SETTINGS entered as follows:
== Line /¢ Files: I:\My Documentsiur =.__ [B[=] E3
Zond B e e e
SETTIHG PARAMETER
Pos Seq Impedance Magnitude 0.52 ohms
Pos Seq Impedance Angle b=
Zero Seq Iinpedance Magnitude 1.50 ohmz
Zero Seq Iinpedance Angle b=
Line Length Lnits miles
Line Length 13.2
E)_h_ |'\M_I,J Documentsiur setting files\EBeaverw/Furs | 2

The ECA of the individual phase and ground distance elements are taken from the posi-
tive and zero-sequence impedance angles respectively. The zero-sequence compensa-
tion factor is calculated automatically from the positive and zero-sequence impedance
magnitudes. The fault locator also uses this setting information.

PHASE DISTANCE The desired phase distance element settings are entered as shown in the following
block. The reach values are in secondary ohms. The PHASE DIST Z1 COMP LIMIT setting
can be used to change the mho shape from circular to lens. Since the Z1 element is usu-
ally instantaneous, VT fuse failure will not prevent a false operation for a loss of potential
condition. In this case, security can be provided by increasing the PHASE DIST z1 SUPV

setting to a value greater than the maximum load current but less than the minimum

GE Power Management 7



GROUND DISTANCE

LINE PICKUP
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Zone 1 fault current. The minimum fault level may not be above the maximum load cur-
rent for the remaining zones but since these zones are typically time delayed, VT fuse fail

can be used for blocking.

== Phase Distance Mho // Files: C:AURPCAEB eavery o ] 4|
ot =
AN 2|2 % |2
PARAMETER. | PHASE DISTAHCE 71 MHO PHASE DISTAHCE 72 MHO PHASE DISTAHCE £3 MHO PHASE DISTAHCE 74 MHO

Function Enabled Enabled Enabled Enabled

Supervigion 4000 pu 0.200 pu 0.200 pu 0.200 pu

Reach 0.47 ohms 1.04 ohms 1.04 ohmz 3.02 ohms

Direction Forward Forweard Forward Reverse

Comp Limit 0" 0" 0" a0

Delay 0.000 = 0500 = 0500 = 0.000 =

Block OFF SRC1 VT FUSE FAIL OP SRC1 YT FUSE FAIL OP SRCT YT FUSE FaIL P
Taroet Latched Latched Latched Latched

Events Enabled Enabled Enabled Enabled
EEHUHPC\EBeaverWF.urs: Grouped Elements: Group 1: Distance i

The desired ground distance element settings are entered as shown below. Positive-
sequence impedance is entered for the reach. This value is adjusted internally using the
zero sequence compensation factor described previously. Security against loss of poten-
tials can be provided for Zone 1 by increasing the Supervision setting to a value greater
than the maximum expected unbalanced current but less than the minimum Zone 1

ground fault current. For time delayed zones, VT fuse fail can be used for blocking

== Ground Distance Mho /7 Files: C:AURPCAEEeaverw| 1Ol x|
. o
AN 2|2 | %|®m 2
PARAMETER | GROUHD DISTANCE 21 MHO | GROUHD DISTAHCE Z2 MHO | GROUHND DISTAHCE Z3 MHO | GROUHD DISTAHCE 74 MHO

Function Enshled Enahled Dizahled Dizabled

Supervision 0,300 pu 0100 pu 0.200 puy 0.200 pu

Reach 0.47 ohimz 1.04 ohmz 2.00 ohmz 2.00 ohms

Direction Farweard Farward Forward Forward

Comp Lirmit 0" a0 " q0* a0 ®

Delay 0000 0500 = 0.000 = 0.000 =

Block OFF SRC1 VT FUSE FAIL OP OFF CFF

Taroet Latched Latched Self-reset Self-reset

Events Enshled Enahled Dizahled Dizabled
EEHUHPC\EBeaverWF.urs: Grouped Elements: Group 1: Digtance o

The Line Pickup element provides protection for switching onto a close-in fault. This
scheme should not be used if the PTs are on the bus side. The settings description is as
follows:

PHASE IOC LINE PICKUP : Detects fault current on closing of the breaker. This should be
set lower than the minimum fault current expected.

POS SEQ UV PICKUP: This element is used in conjunction with the undercurrent detec-
tors to detect that the line is opened. This should be set lower than the minimum volt-
age expected for a live line condition.

LINE END OPEN PICKUP DELAY: This setting determines the time delay before the
scheme is armed (typically 150 ms).

LINE END OPEN RESET DELAY: This setting determines the time delay before the

scheme is disarmed

(90 ms typical).

GE Power Management



GET-8406: D60 Weak Infeed Applications

* POS SEQ OV PICKUP DELAY: This timer determines a minimum delay required before
the line is recognized as energized. This delay is necessary to avoid spurious opera-
tion (40 ms typical).

* AR CO-ORD PICKUP DELAY: This timer should be used when the PHASE IOC LINE
PICKUP setting is set below the load current and simultaneous, high speed autoreclo-
sure is used. If used, the timer setting must be longer than the POS SEQ OV PICKUP
DELAY. If not required, this timer can be bypassed by enabling the AR CO-ORD BYPASS
setting.

* AR CO-ORD RESET DELAY: This timer can be used to seal-in the line pickup output
(0 ms typical).

== Line Pickup #/ Files: I:\My Documentsh... [B[=] [E3
AR x| |%|m 8
SETTIHG PARAMETER
Function Enabled
Signial Source IVEI(SRC 1)
Phaze I0C Line Pickup 10000 pu
Poz Seq UY Pickup 0.700 pu
Line End Open Pickup Delay 0150 =
Line End Open Reset Delay 0090 =
Poz Seq OV Pickup Delay 0.040 =
Coordination Bypass Enabled
Coordination Pickup Delay 0045 =
Cootdination Reset Delay 0005 =
Block QFF
Taroet Latched
Ewernts Enabled
E)_ |I_|\M_l,l Documentsiur setting files\EB eawerWFours: Group 2

Weak Terminal Blocking Scheme Logic

The necessary steps required to implement the weak infeed logic for a weak terminal are
outlined below. This same logic can also be applied if the terminal has a strong infeed. In
this case, the weak infeed elements (Phase UV and 3V0) and TX STOP SUPERVISION
would be disabled.

1. At the weak terminal, there are now two additional inputs required for tripping of the
local breaker. Consequently, a virtual output will be created to combine these signals.
Additionally a virtual output will be required to combine the TX block signal with a
supervision signal from the Zone 4 Phase Distance element.

=-=Wirtual Dutputs /¢ Files: C:\Program Files\GE ... [H=] E3

. =
AR EA =R R AE W

PARAMETER VIRTUAL QUTPUT 1 VIRTUAL QUTPUT 2

I FOIROCIO Y T =top

Events Dizahkled Enabled

KIN 2

EE |'\F'rogram Files\GE Poveer Management\URPCAWD atabAEP. urs 2

GE Power Management 9



GET-8406: D60 Weak Infeed Applications

2. A digital element will be required such that Zone 4 supervision of the TX STOP can
be switched out. This would be required in the case that the phase undervoltage ele-
ment operates for a downstream fault at the weak terminal. When the digital element
is enabled, the pickup of the Zone 4, phase distance element will prevent a carrier
stop (TX STOP). When the digital element is disabled, the zone 4 phase distance ele-

ment will not prevent a carrier stop.

=== Digital Elements /¢ Files: C:\Program Files\GE Power M__.. [H[=] E3

sRlr=ewe 2

PARAMETER DIGITAL ELEMEHNT 1 DIGITAL ELEMEHNT 2
Function Enabled Dizabled

MName o Tx STOP SUPY.
Input SYMC 1 DEAD S DPO oM

Pickup Delay 0.000 = 0000 =

Reset Delay 0.000 = 0000 =

Block QOFF OFF

Target Latched Dizabled

Everits Enabled Enahled
4| 2

E)_E |%Program Files\GE Power Management\ JRPCAD atatAEP. urs: Control Ele. 2

3. The FlexLogic™ can now be entered.

=== Flexlogic Equation Editor // Files: C:\Program Files\GE Power Ma._. =] E3

Zand B eaE

FLEXLOGIC ENTRY TYPE SYHTAX ﬂ
Wiew Graphic iy | iy
Flexlogic: Entry 1 Pratection Element PHASE WY OP
Flexlogic: Entry 2 Pratection Element IvalDE1) OP
Flexlogic: Erntry 3 Pratection Element MTRL DIR OC1 FyyD
Flexdogic Entry 4 QR 3 Input
Flexlogic: Entry 5 Wirite Yirtual Output[Assion] = FRIROCION N (WO
Flexlogic Ertry & Protection Element BLOCK, SCHEME T STOP
Flexlogic: Entry ¥ Pratection Element PHDIST Z4 PEP
Flexlogic: Entry 5 Pratection Element TE STOP SUPY (DE2) OF
Flexlogic Entry 9 AMD 2 Input
Flesxdogic Entry 10 MOT 1 Input
Flexdogic Ertry 11 AMD 2 Input
Flexlogic Entry 12 Wirite Yirtual Output[Assion] = TR STOP (W02)

E)_E |'\F'mgram Filezs\GE Power ManagementyJRPChDatabaE P, urs: Fleslogic

|

10
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GET-8406: D60 Weak Infeed Applications

This logic is represented graphically as follows:

PHASE UV1 OP

3VO(DE1) OP

NTRL DIR OC1 FWD

OR(3)

=FDIROC/OV/UV (VO1)

[ BLOCK SCHEME TX STOP

L | OR®) { = FDIROC/OV/UV (VOI)

PH DIST Z4 PKP

TX STOP SUPV(DE2) OP

AND(2)

NOT

AND(2)

=TX STOP (VO2)

AND(2) {

| anD@) {>c

13

END

FIGURE 1. Weak Terminal Infeed FlexLogic™

4. The “FDIROC/OV/UV" virtual output will be applied to the blocking scheme logic. In
the case of an autotransformer at the weak terminal, The 3V0 element (Digital Ele-
ment 1) can be disabled. In the case of a delta/wye transformer, the Neutral Direc-
tional Overcurrent element can be disabled. This makes the previous logic applicable
for both cases. Typically the NTRL DIR OC FWDFlexLogic™ operand would be
entered in the GND DIR O/C FWD setting of the Blocking Scheme logic. Now, the new

"FDIROC/OV/UV" operand is entered in its place.

== Blocking Scheme /7 Files: C:AURPCAERe... [M[=][E3

Za e |2e e e 2
SETTIHG PARAMETER

Function Enahled

Block Rx Coord Pickup Delay 0Mz=

Transient Block Pickup Delay 0.030 =

Transient Block Reset Delay 0.090 =

Seal-ln Delay 0.400 =

Ground Direction OC Forward FOIROCHDY LN On (%01

Ground Direction OC Reverse

MTRL DIR: OC1 REY

R

CC Rec OnfH7a)

E)_E|'\UFHF'I:\EBeaVEIWF.urs: Control Elements: Pilot Scherm 2

%
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GET-8406: D60 Weak Infeed Applications

The complete logic for the weak terminal is shown below:

91907134

—‘ d0(13a) one
40 d0 LAN 3SYHd

sy
} —
mxmu
(09H) 440 ¥L 101 X189 AV13a
(FOA) NIXL INIHIS X18: ANY 13534 %2079 SNVHL
LINI'XLIWIHIS %2018 ¥o AV
dMXdId g SNYHL
GNV43d0 919071 , Jo0a s
SONILIIS
21907X3 4
d)d vZ 1510 ON9
d)id ¥Z 1S10 Hd
Ho SANYVY3d0 J1901XTH
. aANY
(230) 40 °AdNS dOLS XL P
any ‘734 9/0 U1 N9
b ¥d 7 1510 Hd oNILLS
(20A) dO1S XL
d01S X1 IN3HIS %018
ONV#340 919071
XH INIFHIS ONINJ01E
szu
40 INIHIS ININDO0TE [— o Fany
aNV3d0 91907 AVTIA NIV
INIHIS 0078
{0Md4 /0 H10 ON9D
S, [ omwss]
0 [ duazisoos]
oy any $id 221510 ONS
d)d ZZ 1S10 Hd
AV13a SANVH3Id0 21901X3T1H
dd 040-00 X4 ONINJ01E
SONILLZS [ o]
0=paiqesia
‘NOILONNS
IN3HIS INIXI01E
ONILLTS

E‘ d0 aMd 10 H1Q THIN

919073

FIGURE 2. Weak Terminal Infeed Logic
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GET-8406: D60 Weak Infeed Applications

For the case of a delta/wye transformer, the Phase Undervoltage element or the 3V0
element will detect a line fault. For the case of an autotransformer, the Phase Under-
voltage element or the forward, ground directional overcurrent element will detect the
line fault. This signal will be time delayed to allow for the arrival of the block receive
signal from the strong terminal in the instance that the fault is located beyond the
remote terminal. Coordination of the voltage element settings at the strong and weak
terminals will ensure correct operation for internal and external line faults. External
faults located downstream of the weak terminal will be seen by the Zone 4 phase dis-
tance elements. It is assumed that the generation of the carrier start by these ele-
ments will produce a carrier receive signal which will block the operation of the
voltage elements.

5. The output logic can now be defined. Note that a local selector switch supervises the
block scheme output.

ELOCE SCHEME 0P -

ELEPILOT TR OFFHSC) —1

AHD(Z)

LIHE PICEKTF OF

PHIDIST Z1 OP

PHDIST Z2 OF

PHDIST Z= OF

ORAm - = TRIF (VO3

GHD DIST Z1 OF

GHD DIST Z2 0P

PHASE TOC1 OP

HEUTEAL I0OC1 OP

HEUTEAL TOC1 OP

OR(E)  [rreemommmmmmeemeeeed :
= TRIF (V03)

GE Power Management 13



GET-8406: D60 Weak Infeed Applications

6. The output operands from the scheme logic must now be assigned to contact outputs
as shown below:

== Contact Dutputs // Files: |:\My Documentshur setting files\EBeaverWF urz: Inputz/Outputs

2N
PARAMETER H1 H2 H3 H4 |
1] CB A Trip CB B Trip CB C Trip Test
Operate Trip On (VO3 Trip On (%03 Trip On (W03 Tripp On (W03
Sesl-in OFF OFF COFF OFF
Events Enghled Enahled Enahled Enghled
4| |

E)_ |I_ |'\M_l,l Documentshar zetting fileshEBeaverwF urz Inpute/Outputs

2
/

:-= Contact Dutputs // Files: 1:\My Documentsiur setting files\EBeaverwF urs: Inputs.__ 9 [=] B3

Za e |2e e e 2

PARAMETER M1 M2 M3 |
I BFI #1 BFl #2 Recloze #1

Operate Trip ©n O3 Trip QN (W03 HS REC IM ©On (Wi
Seal-n QFF QFF QFF

Everits Enahled Enabled Enabled
KN |

E)_ |I_ |'\M_I,J Documentzhur zetting files\EBeaverwF.urs: Inputz/Outputs

N =

=== Contact Outputs // Files: |:\My Documentshur setting files\EBeaverwF.urs: Inputs... |9 [=] B3

ol w2

PARAMETER M4 M5 MG |
18] Recloze #2 CiC Start CC Stop

Qperate HZ REC IM On [Vi05) BLK SCH THIM Cn (VO4) T stop On (W02)

Seal-In OFF QFF QFF

Events Enahled Enabled Enabled
KN 1

E |I— |'\My Documentzur zetting files\EBeaverwF urs: Inputs/Outputs

[
7

Strong Terminal Blocking Scheme Logic

1. At the strong terminal, a blocking signal is typically initiated by the Zone 2 Phase and

Ground distance elements and by a reverse looking Ground Directional Overcurrent
element. In addition to this, the Phase Undervoltage and 3VO elements must be
included. A virtual output will be defined for this purpose as shown below:

== Wirtual Dutputs 7/ Files:___ 9 [=] B3

P AT

o [2]2 % |B

PARAMETER

VIRTUAL OUTPUT 1

0]

ROIROC IO LN

Ewernts

Dizakled

L1

i3

E)_ |I_ [\My Documentshur setting files\Lich 2

14

GE Power Management



GET-8406: D60 Weak Infeed Applications

2. The FlexLogic™ is entered as follows:

== Flexlogic Equation Editor /7 Files: C:\Program Files\GE Power Ma... =] E3

TN

FLEXLOGIC EHTRY TYPE SYHTAX 3
Wiewy Graphic ['ieyy | Wigny

Flexlogic Ertry 1 Pratection Element PHASE W1 OP

Flexlogic Entry 2 Protection Element IvolDE1) OP

Flexlogic Entry 3 Pratection Element MTRL DIR ©C1 REW

Flexlogic Entry 4 OF: 3 Input

Flezlogic Entry S Wirite “irtual Output[Assign) = RDIROCIOVIY (WO

Flexlogic Entry 6 Pratection Element PHDIST 21 QP

Flexlogic Entry 7 Pratection Element GHD DIST 21 OP

Flexlogic Entry 8 Pratection Element BLOCK SCHEME OP

Flexlogic Entry 9 QR 3 Input

Flexlogic: Entry 10 Wirite Yirtual Output[Assion] =12 (WO

Flexladic: Ertry 11 End of List j
EE |'\F'rogram Files\GE Power ManagementsURPCWDatabWAEPSTROMG urs: Flexlogic 2

3. The graphical representation of the above FlexLogic™ equation is shown below:

PHAZE V1 OP

3VODEL OF

HTEL DIE OC1 EEV — !

OE(3)

= BDIROC/OVIV (VO1)

= EDIE0C/OWTTY (Wal)

PHDIST Z1 OP 1

GND DIST Z1 OF — ORI

ELOCK SCHEME OP — !

ZUE2 (WO

OE(3)

= Z1IZ2 (VO3

This virtual output (RDIROC/OV/UV) will be applied to the Blocking Scheme logic. In
the case of an autotransformer at the weak terminal, the 3V0 (DE1) element can be

disabled.

GE Power Management
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GET-8406: D60 Weak Infeed Applications

4. Normally the NTRL DIR OC RElexLogic™ operand would be entered in the GND
DIR O/C FWD setting of the Blocking Scheme logic. Now the RDIROC/OV/UV Flex-
Logic™ operand is entered in its place.

:= Blocking Scheme // Files: C:AURPCALick... [M[=] B3
"ot =
R ||| 2|k (@3
SETTIHG PARAMETER
Function Enabled
Block Fx Coord Pickup Delay 0012 =
Transient Block Pickup Delay 0.030 =
Transient Block Reset Delay 0.080 =
Seal-in Delay 0.400 =
Ground Direction OC Forward MTRL DIR OC1 WD
Ground Direction OC Reverse ROIRCCICH A Cn (W0 )
Rz CC Rec On(HTa)
E)_E [\JRPCALickSF.urs: Control Elements: Pilot Schemes 4

5. The overall logic for the Blocking scheme at the strong terminal is shown below.
Operation of the voltage elements at the strong terminal will send a block to the weak
terminal.

SETTING

BLOCKING SCHEME
FUNCTION:

Disabled=0
Enabled=1 SETTINGS

BLOCKING RX CO-ORD PKP
FLEXLOGIC OPERANDS DELAY:

PH DIST 22 PKP
GND DIST 22 PKP AND tre —

SETTING OR T
GND DIR 0/C FWD:

0FF =0 BLOCK SCHEME
SEAL-IN DELAY FLEXLOGIC OPERAND

AND—] 0 t... [— BLOCKING SCHEME OP
RS

SETTING
BLOCKING SCHEME RX:
Carrier recv On(H7a)

FLEXLOGIC FLEXLOGIC OPERAND

BLOCK SCHEME TX STOP

NTRL DIR OC1 REV OP

GND DIR O/C REV.

PHASE UV1 0P

3V0 (DE1) OP

FLEXLOGIC OPERANDS
PH DIST Z4 PKP
GND DIST 74 PKP

SETTINGS

FLEXLOGIC OPERAND

TRANS BLOCK PICKUP
DELAY: OR BLOCK SCHEME TX INIT

TRANS BLOCK RESET
DELAY: AND| BLK SCHEME TXIN (V04)

toxp

st BLK PILOT TR OFF (H6C)

FLEXLOGIC

FIGURE 3. Strong Terminal Blocking Logic

GE Power Management



GET-8406: D60 Weak Infeed Applications

6. The output logic can now be defined as follows:

ELOCEK 3CHEME OF —

BLE PILOT TE OFFHAGC) [

AMDE) oo

LIME PICETIR OF

PHIDIST E1 OF

PHIDIST E2 OF

= TRIF (VO3)

o

=

=
I

PHIDIST = OF

GHD DIST E1 OF

GHD DIST E2 OF

PHASE TOC1 OF

HEUTEAL IOC1 OF

HEUTEAL TOCL OF

OR(ID)  [-oooomeeeeemooooooooe

= TRIP (W03)  [-------momm o

7. The output operands from the Blocking scheme must now be assigned to output con-
tacts.

== Contact Outputs // Filez: 1:\My Documentstur setting files\LickSF_urs: Inputs/0utputs

ZEaR R mEE

PARAMETER H1 H2 H3 H4
(o] B 103 Trip CB 106 Trip 94T Taux Trip Test
Operate Trig On (03 Trip On (VO3 Trip On (VO3 Trip On (W03
Seakn CFF CFF CFF CFF
Everts Enabled Enabled Enabled Enahled
4| |

WM

ET |I_ |'\M_l,l Diocurnentshur setting flestLickSF urs: Inputs/0utputs

=== Contact Dutputs // Files: 1:\My Documentsiur setting files\LickSF urs: Inputs/0ut . =] B3

s e

R e || 2% |® 3

PARAMETER M1 M2 M3

18] BFl #1 BFI #2 Reclose #1

Operate Trip On (W03 Trip On (VO3 HS REC IN On (%050

Seal-n QFF OFF OFF

Everits Enahled Enabled Enahled
4] | i
E)_ |I_ |'\M_I,J Documentzhur zetting filesi\LickSF urz: InputsDutputs i

=== Contact Dutputs // Files: 1:\My Documentsiur setting files\LickSF urs: Inputs/0ut . =] B3

s e

R e || 2% |® 3

PARAMETER M4 M5 M6

18] Recloze #2 CC Start CiC Stop

Operate HS REC IN On (%035) BLK SCH THIM On (W0l T stop On (Y02)

Seal-n QFF OFF OFF

Everits Enahled Enabled Enahled
Kl [»
E)_ |I_ |'\M_I,J Documentzhur zetting filesi\LickSF urz: InputsDutputs i
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