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Test Tutorial

Equipment Type: Protection Relay

Brand: GE

Model: D60

Functions: 21 or PDIS — Distance

Tool Used: CE-6006, CE-6707, CE-6710, CE-7012 or CE-7024

Objective: Search and Point Test of Zones with MHO
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any
responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just user contacts via email
suporte@conprove.com.br.

The tutorial contains knowledge gained from the resources and technical data at the time was
writing. Therefore, CONPROVE reserves the right to make changes to this document without
prior notice.

This document is intended as a guide only; the manual of the equipment under tested should
always be consulted.

ATTENTION!

The equipment generates high current and voltage values during its operation.
Improper use of the equipment can result in material and physical damage.

Only suitably qualified people should handle the instrument. It should be noted that the user

must have satisfactory training in maintenance procedures, a good knowledge of the equipment
under tested and also be aware of safety standards and regulations.

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the D60 relay in the Distance software

1. Relay connection to CE-6006

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin B5b of the relay

and the negative (black terminal) of the Vdc Aux. Source to pin B6a of the relay.

Max. 265V

e
©

5b

B6a

Figura 1
1.2 Current and Voltage Coils

To establish the voltage coil connection, connect the V1, V2 and V3 voltage channels
to the relay pins F5a, F6a and F7a and connect the common voltage channels to the
relay pins F5b, F6b and F7b: Connect the 11, 12 and 13 current channels of CE-6006
to pins Fla, F2a and F3a of the relay respectively, connect the three commons of CE-
6006 to pins F1b, F2b and F3b for relay completing a connection.

V4| V5| V6

F3b |F2b F1b F7a | F6a |F5a

2 13|14 \IS ,ls F3a [F2a | F1a F7b |F6éb F5b

Figure 2
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1.3 Binary Inputs

Connect the binary input of the CE-6006 to the binary output relay.
e BI1to pin P1b and its common to pin P1c.
e BI2to pin P2b and its common to pin P2c.

Ve ~

Bl BI3 BIS BI7

Pib Plc

e | @

P2c

Bl2 Bl4 BI6 BI8

| 55 /

Figure 3

2. Communication with D60 relay

Before starting the D60 relay test, open the “EnerVista” software and download the
UR series software, if you already have, click directly on:

| "™ Enervista UR Setup

Figure 4

Check the relay IP and set this value in “Device Setup” after inserting a new system.
Then read the relay code by clicking “Read Order Code” and finish by clicking

(l'OK »
& Discover | & Add Site | &Adﬂﬂavicel B Devics Name:
= New Site 1 So
DED Description: |
Color: -|'

Interface: Ethemnet o

|

IP Address: 30 = O s 08 5N
Slave address: |254 52 Modbus Port: {502

Connected via Ethemet / Serial Gateway: No v

Order Code: |DSD~N074HCH»FBL-PST '
1 Delete I Version: [57% ~| I Read Order Code I

™M Ok X Cancel

Figure 5
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Then click on “New Site 1” and on “D60” to access the relay configuration and
close the “Offline Window ” by clicking on the button highlighted in green.

Hﬁle Online Offfne Yiew Action Security Window Help

| ERS BE ZTEV @D QADE BB R iEA

|
Orline Window

ix

2, Device Setup |2 Quick Connect, 5 __EnerVista.
Device |D0 - @é\ GE Multilin UR SETUP
&
- DB0
Definition

For Help, press F1

Figure 6
3. Parameterization of the D60 relay

3.1 Current

After the connection has been established, click on the “+” signs near “Settings >

System Setup > AC Input” and double-click on “Current”, in it adjust the primary
and secondary current values of the current transformer.

) EnerVista UR Setup. - Current // New Site 1: D60: Settings: System Setup: AC Inputs

Ele Online Offine View Action Sgcurity Window Help

|
| 205 DE DN E QDE WY R @EAl
| Online Window ~x]

¥, Device Setup |2 Quick Connect, Current // New Site 1: D60: Settings: Syste.... [ |[E)[X]
Device |DE0 -

UH __EnerVista,
% save | & Restore | 8 Detauit | 24 peser | \TTET —4 J SETUP

Friase CT Frimary.
Phase CT Secondary

+ Device Definition

Sellings
+1- Product Setup
= System Setup
= ACInputs
Current it
Volage
Power System
Signal Sources
Breakers
Suitches
- FlexCurves
+1- Phasor Measurement Unit
#1- FlexLogic
+1- Grouped Elements
+- Conlrol Elements
+1- Inputs/Outputs
- Testing
Protection Summary

"I Curent /N

For Help, press F1

C hom[
Figure 7
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3.2 Voltage
Click on “Voltage” and adjust the primary and secondary voltage values of the
potential transformer.

- Voltage // New Site 1: D60: Settings: Syste... [= |[B][X]

— VIEW
&y Save i3 Restore | B-ﬂ' Default l 4 Reset I \.,ﬂ_:h_/
| PARAMETER VTF5
| Phase ¥T Connection i Wye
| Phase VT Secondary I B64Y
| Phase VT Ratio 120.00 :1
| Auxiliary T Connection | Yag
| Auxiliary YTVSecondary | 664 Y
I Auxiliary VT Ratio 1.00:1
D60 Setﬁngs: System Sétup: AC Inputs Screen ID: 168
Figure 8

3.3 Power system
In this field, the nominal frequency, the phase sequence and the side used as reference
are set.

 Power System // New Site 1: D60: Settings... [= |[B](X]

N e~
i Save 24 Restore l @ Default l 4 Reset | \A[@A/
SETTING ) PARAMETER
Nominal Freguency _ 60 Hz
Phase Rotation ABC
Frequency And Phase Reference SRC1(SRC1)
Frequency Tracking Function | Enabled
D60 'Settings: System Setup |Screen ID: 161
Figure 9

3.4 Signal Source
Set the current transformer as “F1” and the voltage transformer as “F5” in “Source
1.

- Signal Sources /f New Site 1: D60: Settings: System Setup

o T VIEW Al
= Sove | & Bosmlol @Dafauhl 9 Reset I VIEW /"Lu,ﬂ;l;odg
PARAMETER SOURCE 1 'SOURCE2.

Name v SRCH SRC2

Phasn_a CT : F1 _N_one

Ground CT v Fi None

Phase VT F35 None

Aux VT 1 None | None

D60 Settings: System Setup |Screen ID: 162 4

Figure 10
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3.5 Distance
Click on the “+” sign near to “Grouped Elements > Groupl > Distance” and
double-click on “Distance”. In this option the “Source” is defined with “SRC1 .

- Distance /f New Site 1: D60: Settings: Grouped E... Q@@

>

L Save | U Bestore | & Default | £ Reset Yfﬂ?ﬂ’]"ﬁ_‘;%o‘

SETTING PARAMETER
Source SRC1 (SRC1)
i Memory Duration i 10 c';idlés B
i Force Self-Polar i OFF
' Force Mem-Polar [ OFF

D60 | Settings: Grouped Elements: Group 1: Distance Screen ID: 10
Figure 11

3.6 Phase Distance
Click on the “+” sign near to “Grouped Elements > Groupl > Distance” and
double-click on “Phase Distance”. This option defines the zone settings,
directionality and operating time of the phase elements.

: Phase Distance /f New Site 1: D60: Settings: Grouped Elements: Group 1: Distance

iy Save l =) Restore | % Default | Y Reset | VIEW. /‘;ﬂ’,L‘ode
PARAMETER PHASE DISTANCE Z1 'PHASE DISTANCE 72 | PHASE DISTANCE 73
Distance Shape Graph View | View | View
Function Enahbled Enabled | Enabled
Direction Forward | Forward MNon-directional
Shape Mho | Mho | Mho
Xfmr %ol Connection None | MNone None
Xfmr Curr Connection None | None None
Reach 1.00 ohms | 2.00 ohms | 3.00 ohms
RCA 85 deg [ 35 deqy 85 deg
Rev Reach 2,00 ohms | 3.00 ohms | 4.00 ohms
Rev Reach RCA 85 deg [ 85 deg | 85 deg
Comp Limit 90 degy [ 90 deg | 90 deg
DIR RCA 30 deg | 30 deg | 30 deg
DIR Comp Limit 90 deg [ 90 deg | 90 deg
Quad Right Blinder 2.00 ohms | 4.00 ohms ‘ £.00 ohms
Quad Right Blinder RCA 85 deg [ 35 deg | 85 deg
Quad Left Blinder 2.00 ohms | 4.00 ohms | £.00 ohms
Quad Left Blinder RCA 85 deg | 35 deg ‘ 85 deg
Supervision 0.050 pu [ 0.050 bu 0.050 pu
Volt Level 0.000 pu [ 0.000 pu | 0.000 pu
Delay 0030 s | 0.300s [ 0600s
Block OFF | OFF | OFF
Target Self-reset [ Self-reset | Self-reset
Events Disabled | Disabled | Disabled
< \ >
D60 | Settings: Grouped Elements: Group 1: Distance Screen ID: 13
Figure 12

3.7 Ground Distance
Click on the “+” sign near to “Grouped Elements > Groupl > Distance” and
double-click on “Ground Distance”. In this option the zone, directionality and
operating time settings of the ground elements.
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- Ground Distance // New Site 1: D60: Settings: Grouped Elements: Group 1: Distance

= Save | & Restore | 5 Default I 9 Reset I VIEW /';’wi‘}wde
PARAMETER GROUND DISTANCE Z1 GROUND DISTANCE Z2 GROUND DISTANCE Z3
Distance ShapéGraph' [  View | ; View ; ; I  View
Function Enabled Enabled Enabled
Direction Forward | Forward [ Non-directional
Shape Mho | Mho [ " Mho
ZO/Z1 Mag 270 | 270 | 270
Z0/Z1 Ang 0 deg | 0 deg | 0 deg
Z0M Z1 Mag 0.00 | 0.00 | 0.00
Z0M Z1 Ang 0 deg | 0 deg | 0 deg
Reach 2.00 ohms | 3.00 ohms [ 4,00 ohms
RCA, a5 deg | 85 deg 85 deg
Rev Reach 2,00 ohms | 3.00 ohms | 4.00 ohms
Rev Reach RCA 85 deg [ 5 deg [ 5 deg
POL Current Zero-seq | Zerb-éeq [ Zero-seq
Mon-Homogen Ang (i} deg [ 0.0 deg [ i} deg
Comp Limit 90 deg [ 90 degy [ 90 deg
DIR RCA 30 deg | 30 deg | 30 deg
DIR Comp Limit 90 deg | 90 deg | 90 deg
Guad Right Blinder 10.00 ohms | 10.00 ohms 10.00 ohms
GQuad Right Blinder RCA, 85 deg | 85deg 85 deg
Quad Left Blinder 10.00 ohms | 10.00 ohms | 10,00 ohms
Quad Left Blinder RCA 85 deg | 85 deg [ 5 deg
Superyision 0.200 pu | 0.200 pu [ 0.200 pu
Vot Level 0.000 pu | 0.000 pu | 0.000 pu
Delay 0060s | 04005 | 0700s
Block OFF | OFF | OFF
Target Self-reset | Self-reset Self-reset
Events Disabled | Disabled Disabled
< >
D60 | Settings: Grouped Elements: Group 1: Distance Screen ID: 11
Figure 13

4. Binary Output Adjustments

4.1 FlexLogic Equation Editor
Click on the “+ " sign near to “FlexLogic” and double-click on “FlexLogic Equation
Editor”. On this screen, two logics are programmed. The first creates an “OR” logic
between the phase distance elements associating to virtual output 1. The second is
also an “OR” logic associating the ground distance elements to virtual output 2.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
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- Flexiogic Equation Editor /f New Site 1: D60: Settings: Flexlogic

% Save | % Restoro | @) Defautt | 24 peser | VIEW/LYEL

FLEXLOGIC ENTRY | TYPE SYNTAX ~
View Graphic Vieys View =
FlexLogic Entry 1 Protection Elemert PH DIST Z1 OP
FlexLogic Entry 2 Protection Elemert PH DIST Z2 OP
FlexLagic Entry 3 Pratection Element PH DIST Z3 OP
FlexLagic Entry 4 ' OR ' 3 Input
FlexLogic Entry 5 Assign Virtual Output | = Virt O’p'1 '(VO1)

FlexLogic Entry 6 Protection Elemert GND DIST Z1 OP
FlexLogic Entry 7 Pratection Element GND DIST 72 OP
FlexLagic Entry & Pratection Element GND DIST Z3 OP
FIexLogic'Ertrlry 9 ~  OrR | . 3inpu{
FlexLagic Entry 10 Assign Virtual Output | = Virt Op 2 (YO2)
FlexLogic Entry 11 ~ End of List

FlexLogic Entry 12 End of List

FlexLogic Entry 13 | “End of List

FlexLogic Entry 14 | End of List

FlexLogic Entry 15 ' End of List

FIexLogic'Erdry 16 | "End of List

FIexLogic'Ertrtry 17 | "End of List

FlexLogic Entry 18 ' End of List

FlexLogic Entrv 19 | End of List | | e

D60 | Settings: FlexLoagic Screen ID: 171

Figure 14

4.2 Contact Outputs
Click on the “+” sign near to “Inputs/Outputs” and double-click on “Contact
Outputs”. In this screen, the trips of the virtual outputs are designated as the binary
outputs of the relay.

- Contact Outputs /f New Site 1: D60: Settings: In... Q@@

8 Save I = ﬂosmral Dafauhl 4 Reset I \'ﬂ_i'}ljﬂ’unlm

SETTING
[P1] Contact Output 1 D

[P1] Contact Output 1 Operate
[P1] Contact Output 1 Seal-in
[P1] Contact Output 1 Events

[P2] Contact Output 2 ID
[P2] Cortact Output 2 Operate
[P2] Contact Output 2 Seal-in
[P2] Contact Output 2 Events

[P3] Contact Output 3 ID
[P3] Contact Output 3 Operate
[P3] Contact Outpuf 3 Seal-In
[P3] Contact Output 3 Events

[P4] Contact Output 4 ID
[P4] Contact Output 4 Operate
[P4] Contact Output 4 Seal-n
[P4] Contact Output 4 Events

'DGD Settings: InputsfOutputs

PARAMETER

Cont Op 1
Yirt Op 1 On (VO1)
- OFF

Enabled

Cont Op 2
Yirt Op 2 On (VO2)
- OFF

Enabled

Cort Op 3
PH DIST Z3 OP
OFF
Enabled
Cont Op 4
PH DIST Z4 OP
OFF
Enabled

|Screen 1D: 232

Figure 15

In Appendix B the user finds a table of equivalence between the software settings of
the relay and the test set.
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5. Distance software adjustments

5.1 Opening the Distance
Click on the CTC application manager icon.

'Figfjre 16"':

Make a click on the software icon “Distance”.

&= Conprove Test Center 2.02.160 —
G Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Guick [ Differential JJB Multimeter
@L WCC Aux LEF' Power Directional
m Calibration |A‘E Distance
%} Teste Plan % Master
Remote Generation Meter
4 PSBOoS Setup
,ﬁ Ramp Equipment Set. / Tests
LI: Harmonic Restraint # Setiings
Prlmary % e ﬁ lpdate Firmware
Primary Tests % e —— g Software Language W
$ cT ;7 Overcument
b
VT @] Transducer
<3ir Transformer [ Transient Play Su pport
) Documentation and assistance
§2 Resistance % ViotePHz : _
&m PMaster L Tutorials
D Videos
& Contact
Other £J Forum
Additional aplications i Manual v
ransient Yiew . uick Guide b
[ Vi 4P Quick Guid
l% Validate PDF Reports o Seff-diagnosis
¥ Statistical Analysis S Remote Access
Copyright © Conprove 1984 - 2021

Figure 17
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o
L1 0Eds
m Home  View  Software Options (2]
&=, Hrd Config €% GOOSE Confi Ll e
&, Hrd Config &% o9 | atings <
@ GPs Config 5, 5V Config
Channels E
Direc  t3 Connection General Inform.  Sysiem  Notes 80bs.  Explanatory Figues  Check Ui Others  Connections
Hardware Test:
Point test  Search Test  Test Settings 1 Distance Descr: [Distance function Date L
" Insert/Edit Points <
Insert/Edt Points Tl o FaultAE
< Legend
New Paint v D Relativeto .. |Ind @ Paints Not Tested
Fp— e (e 1l Location: @ FomtsTesed
: e Substation: | ~] Colors:
2 Passed
Address 5
Information:
Ciy -
rr— Current Peint
Tested Faints Responsible: =
. -
AE BE CE AB BC CA fane .
No. | Zone | Operated R - X
Tool Test
CE-6006 Series Num.: [17306168302101110011XXX
A
P
- i
g Defaut  {v Import... Export. Preferences oK Cancel - ‘F'("[H
M Zone M R% [ Zand® M Zrel M T T 4m——3m——ww—u—rm—rm—\3uo 400
ErrorsList | Protection Status
3 | OFFLine New Aux Source: 000V Heating: 0

Figure 18

5.2 Configuring the Settings

When opening the software the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is

selected). Otherwise click directly on the “Sertings” icon.

Y | [ 5 [d = | Distance 202160 (64 Bits) - CE-6006 (1730616)

View

Software Options

Settings

% Hrd Config <% GOOSE Config B 5 p
|
& GPs Config 5, SV Config 5
Channels Start St
Direc  t# Connection ey
Hardware Generation
Figure 19

ks waveform |l Chart zuT

*~ Phasors SEL
@ Trajectory
Options

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
installation location and the person responsible. This facilitates the
elaboration of the report as this tab will be the first to be shown.

device,

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
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Settings
General Inform. System  Notes & Obs. Explanatory Figures Check List  Others  Connections
Test:
Distance Descr: | Distance function Date: |
Tested device:
Idenf: (23031562 ~] Modsl D50 ~|
Type: |L|ne Protection v| Manufacturer: |GE v|
Location:
Substation: [CONPROVE ~]
Bay: |‘I -
Address: |‘u"|sc0nde de Ouro Preto. 75 - Custddio Pereira w |
Ciy: |Uberiéndia o State:
Responsible:
Name: |Miche| Rockembach de Carvalho ~ |
Sector: |Engineering v‘ Registry: | 00001 v|
Tool Test:
CE-6006 Series Num.: |T?3ﬂ£16€30210111m11x>0(
Default Ev Impart.. Export... Preferences oK Cancel

5.3 System

Figure 20

In the following screen, within the “Nominal” sub tab, the values of frequency, phase
sequence, primary and secondary voltages, primary and secondary currents,
transformation ratios of VTs and CTs are configured. There are also two sub-tabs
“Impedance” and “Source” whose data is not relevant for this test.

Settings

General Inform

System  Notes & Obs.

Explanatory Figures

NOO1 > |2

Distance

Nominal  Impedance

Source

Check List  Others

Connections

a Y
P

Frequency

Phase Seq.:

60 Hz v
ABC ~

b FA'A'AAY

OForward @@

SRR

e A

Jp power:

1p:

Primary Voltage (FF):
(FN):

Primary Current:

Secondary Voltage (FF):

229 Mya

I
[ooon
hsov

® ]

43

{FN):

Secondary Cument:

Je6.40v

5.00 A

VTRF:
CTRF:
VIRD /VTRF:

CTRE/CTRF
Invert Polarity

[ vTsF
Owip

[0
2000
[ton
[toa

[JcTsF
cTe

Phase F

Neutral N Ground | E

FN (2 Vb

D [4] w

Displ.

kto VO:
ktoVZ
kto10:
kto |2

Defaut v

Import... Export..

Figure 21

Fax (34) 3218-6810
E-mail: conprove@conprove.com.br
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There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a diagram with all the schematic of the connections between the test set and the

test equipment.

6. Distance Adjustments

Note: The GE D60 relay will be parameterized differently for phase-ground faults in
relation to two-phase and three-phase faults. For the software to perform the test
properly, 6 types of zones must be inserted, the first three for two-phase and three-
phase faults and the last three for phase-ground faults.

6.1 Distance Screen > Distance Prot. Settings

The first step is to adjust the ground compensation factor.

Settings x
General Distance Prot. Settings
System:
[ Impedances Defined Bazed on Primary
D ,LSIE:DE_HEF_: ) 10.009 [] Impedance Comection for INom (14 /INom Secondary)
Line Ang.: gxo0 0 Ll "mm‘_ f{f -,\‘ -\\\ )
-— S, . . -,
Ground Factor: - /’{'\-\\ -, -
e . N N,
. === = S .. - -
Mode: | p/ Z0/Z1 ~ e . N \\
. 7 T, A
Med. 20/Z1: 270 | [l . \\_?f . N N .
Ang. 20/Z1: |0° e /7 S, " \\
{secondary values) Tl S R " Ry, . .
[] Remove Arc Resistance | | | 77 ;rz& ) . by s, |
. K Sy, A . ‘\.
- \“')';fi i S " %
e o ., Y
= !K . N\ " i, \/
i % (Y
_____________ s .
R, // h % 3 ";i/’/)(“-, %
; 4 . % \\‘ \\. - \\ \‘.
‘‘‘‘‘ E . Y N S |
., - h "\ N
// \" )\/ Y 4 Y
; “\ . \X/// \I £ L
_______ ) % \ \
S ., o A \ !
-\ ‘\\ e "
s “ N \
oy T !
e e \ !
S RUCY Y
- 5 i |
7 \,// % i |
! £ I i i i
Insert... {1 Edi... Delete X L ! :
Default Ev Import... Export... Preferences Ok Cancel
Figure 22

6.2 Inserting Phase Zones

The first zone to be entered will be zone-1 (Phase). Click on the “Insert” field
highlighted in green in the previous figure. In the settings screen, first select the relay
mask “GE D60-Mho”. You must adjust the actuation time, choose the type of fault
(loop), and enter the zone characteristics and directionality. Adjust the tolerance

values and finally click on “OK”".
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Zone

Active P LS)| I E = GE D60 - Mho -

Descr Color .

[zn01_LL | 120 e s

Index: Loop: Type: L S
LL-ABC v [Operatin 110 = ek Reachphs: 102
- Reach RCAphs: [85°

Trigger Time:  Z Abs. Toler: Z Rel Toler
Rev Reachphs: [20)

1,000 -

|30.00 ms [sopome  [500% P
T Abs+ Toler.: TAbs-Toler.: T Rel Toler.: T e Rev Reach RCAphs: [85°
, 0.900 e
[50.00ms [os [5.00% o Comp Limit phs: |30
Dol S e
0.700 =" -
0600 -5
) 0,500
Segments: b, 3 [] Enable Load Encrmnt
CLOSED Zone ST
00 Starting [R. X]: 0.00; 0,00 400,0m a8 -
01 Line [R. X]: 0.00; 0.00 SN N
02 Line [R, XI: 0.41; 0,71 (%
03 Arc [Re, Xe: Ang: 0,04; 0,50; 69,9 300,0m =
04 Arc [Re. Xc: Angl: 0.04; 0.50; -179.9 -
Completed &
Forward v
0 = DirRCA: |30~
» -
3 W o f i RE DirComp |30
-2000m 0 200.0m 400.0m

Figure 23

Clicking “Insert” again adjusts the values for zone 2.

Zone [m] x
Active X[0] GE D60 - Mho ~
Descr. Color
702 L1 [ ]

Index: Loop. Type:
LL+ABC |[Operation Reachphs: [20
Trigger Time:  Z Abs. Toler.:  Z Rel Toler. R T Reach RCApha: |85
[300.0ms [so0oma  [500% 2 e ) RepFesirfice |[EY
T Mbs+ Toler.: T Abs-Toler. T Rel Toler. P et Rev Reach RCAphs: |85°
[s000ms o [5.00% P Comp Limit phs: [90*
J"'
7
/
7
Segments [ Enable Load Encmnt
CLOSED Zone
00 Starting [R, X]. 0,00, 0.00
01 Line [R. X]: 0.00; 0.00
02 Line [R. X]: 0.82: 1.42
03 Arc [Re, Xe: Ang]: 0.09: 1.00; -70.0
04 Arc [Rc, Xe; Ang] 0.09: 1.00;-180.0
Campleted
Forward ~
Dir RCA: [30°
Dir Comp |90

Figure 24

Clicking “Insert” again adjusts the values for zone 3.
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Zone =
M Active 7 XEJL = T S | GE DED - Mhe | v
e - 700 - = Sy ;

Index;  Loop Type
LL+ABC ~|[Operston -

Trigger Time:  Z Abs. Toler:  Z Rel Toler

[0.600s [sooome  [500%
T Abs+ Toler: T Abs-Toler: T Rel Toler.
[50.00ms [os [5.00%
Segmerts:
CLOSED Zone

00 Starting [R, XJ: 0.35: -3.98
01 Arc [Re, %e: Ang]: -0.04; -0.50; 180.0
02 Arc [Re, Xc: Ang -0.04: -0.50; 180.0
Completed

Reachphs: [3

Reach RCAphs: [85°
Rev Reachphs: [40

Rev Resch RCAphs: [85°
Comp Limtphs: [90°

[] Enable Load Encmrt

Non-Directional ~

Figure 25

6.3 Inserting Zones (Phase-Earth)
Zone 4 entered in the software is equivalent to zone 1 phase-ground of the relay, zone

5 is equivalent to zone 2 phase-ground and zone 6 is equivalent to zone 3 phase-
ground set in the relay. Change the name of each zone and make the following

adjustments for each of the zones.

Zon
Active
Descr Color
Zn01_LE =
Index. Loop: Type:
LE | Operation
Tiigger Time:  Z Abs. Toler.:  Z Rel Toler :
[60.00 ms [so00ma  [500%
T Abs+ Toler.. T Abs- Toler.: T Rel Toler.:
[50.00ms [os [5.00%
Mode: |ta KO
Mod. KO: [0.567
ng.KO: [0
Segments
CLOSED Zane

00 Starting R, X]: 0,00; 0,00
01 Line (R, X 0,00 0.00

02Line [R. X 0.82; 1.42

03 Arc [Re. Xo: Ang]: 0.09; 1.00: -70.0
04 Arc [Rc, Xe: Ang]: 0.08; 1.00; -180.0
Completed.

X[a]

GE DED - Mho ~

Reschand: [20

Reach RCAgnd: [85°
RevReachond: [20

Rev Reach RCAgnd: [85°
Comp Limitgnd: [80°

1,00 -

[ Enable Load Enomnt

Mod. 20/71: |27
Ang. Z0/Z1: |0°

Forward ~
Dir RCA: |30

Dir Comp [90°

Figure 26
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Zone m] X
cive i T =
Descr: Color: -“"“—».‘_7
[zn02_LE [
Index Loop: Type
LE | [Operaion  ~ Reachgnd: |10
Tiigger Time:  Z Abs. Toler 2 Rel Toler.: - Reach RCAgnd: |85°
|‘W‘1“ - |50.D'D vy |5.D’D n 300 Rev Reachgnd: |30
T Abs+Toler: TAbs-Toler. T Rel Toler.: P e Rev Reach RCAgnd: [85°
[50.00ms Jos [5.00% Comp Limit gnd: 30
Mods: |1o K0 e
A
Mod. KO: 0,567 Ao
Ang. KO: [0
Segments S [ Enable Load Encrnt
CLOSED Zone N
00 Starting [R. X]: 0.00; 0.00
01 Line [R, X]: 0,00; 0,00
02 Line [R, ] -1.23: 2,13
03 Arc [Re. Xe: Ang): 0.13: 1.49; 70.0 i
04 Arc [Re, X, Ang]. 0,13; 149, -180,0
Completed Med. 20/Z1: (2.7
fng 7071 [0°
Farward ~
Dir RCA: |30~
RIQ] Dir Comp |50
Figure 27
Zone O X
Deser: Color: R
[zn03_LE [ | 800t . -
Index Loop: Type
LE | Operstion Reachand: [40
Trigger Tme:  Z Abs. Toler  Z Rel Toker - Feach RCAgnd: |85 -
Iﬂ?ﬂﬂs |54]U'D ) |5.Dﬂ"~ Rev Reachgnd: |40
T Aps+ Toler: T Abs-Toler. T Rel Toler.: Rev Reach RCAgnd. [85°
[s000ms  [os [5.00% Comp Limit gnd: |30 °
Mode: | to KO
Mod. K0: [0.567
Ang KO: [0
Segments ] Enable Load Encmnt
CLOSED Zone

00 Starting [R. XJ: -0.35; -3.98

01 Arc [Re. Xe: Ang]: 0.00: 0.00; 180.0
02 Arc [Re, Xc; Ang]: 0,00; 0,00; 180,0
Completed.

400

y

R =
-400 -3.00

200 100

0

e e Ry

100 200 300 400

Mod. Z0/Z1: |27
Ang. Z0/Z1: |0°

Mon-Directional v

Cancel

Figure 28
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7. Channel Direction and Hardware Configurations
Click on the icon illustrated below.
A= . .
| =" — | Distance 2.02.160 (&4 Bits) - CE-2006 (1730616
A OEE-- ( ) ( )
Home View Software Options
&= Hrd Config £ GOOSE Config " > Mext Point gf Clear test
. . ”~ ~ o -
@ GPS Config S, 5V Config ¥ Mext Line ¢ Clear all
Channels ] Start  Stop
Direc |4 Connection ¥ Mext Fault
Hardware Generation
Figure 29
Then click on the highlighted icon to configure the hardware.
Channels Direct. [} X
g Model Reset for Hard. &= O Basic Herd. BELHLER Iv odes: S
w Connected Set
0 EES0 ® Advanced E:DO GOOSE... Autoassociate Iv Autoassociate I' Cancel
+  Seral Number:
E 17306166302101110011XXX v .. ON Line 5, 5. Value... v Clean Iv — — 2
Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
’W . - Analog Outputs Sampled Value Outputs Lkl
L ¥ 200
11 — L O Forward @’ Voltage Channels l:l? '| " '| -
Nominal Line  Source L Descr. Hardware Node Point
Frequency: [60Hz v 0N2 |2 -~ NDoT v |vb
Phase Seq: |ABC ~ AD_VO3 V3 * | NOO1 v Ve
Jp power:  |47.80 MVA
1p: |15.93 Mya
Primary Voltage (FF): |13.80 KV
(FN): |7.57 KV
Primary Current: | 2,00 kA -
Secondary Voltage (FF): |115.0V
#ny: Jesaov Curert Channels [ ¥~ |=-
X Voltage Channel Currents Channel | Deser. Hardware Node Point
Secondary Curent: 5,00 A
LEEERIA0.0 FN |2 Vb mve2 ~|| F |6 Ib ADI02 ~ AD_I02 5 - |NO0T (b v
CTRF: ]400.0 3 Ve AD_V03 ~ 7 lc AD_I03  ~ AD_I02 3 - | NOO1 |l -
VTRD/VTRF: [1,00 Vab v | E |8 IE
CTRE/CTRF. [1,00 FF Wbe v | EP 8| P
Reverse Polarity fics -
O vTsF OcTsF o 4] w e
Ovto OcTE Calc 7“ Vi - Cale 10
i kV2 - k.12
[ Equal Parameters Among Nodss k [tovo 100 [tov2 [100 k [tel0 100 [tol2 [100
Figure 30

Choose the channel configuration; adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.
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Settings *
Master Slave Binary Outputs: Auxiliar Source:
Initial State K0V
Model: | CE-G00G Serial N2 1730616630210111001 1300 BO1: |NO  ~
220V
BO2: |NO  ~
Analog. Outputs: . Defautt Free
L © O BOX NC v » v
Defautt - Voltages: BO4: | NC v -
(O 6x300V; 90 VA
I @3:31}DV;‘3'DVAI 48V
O 3x300V; 150 VA V1 V2 V3 V4 V5 V6 By A e 24V
O 3x 600 V: 150 VA (o] ® e ® Clamp Scale Other
() 2x300 V; 200 VA 1A: [ 100mV/A (104) ~
090000 | | -
O 12300 V; 400 VA l 1 l 1B: | 100mV/A (108) ~
IC: [ 100mV/A (104) ~ 110,00V
1 N1 | N2 1 N3 =
vi V3
Binary Inputs:
O Mot Used [ Commect Vs | . Contact| 5Vpk 50Vpk 100 Vpk
Defautt - Cumrents: 14 6 BI1 & BIZ- .
() 6x 20 A; 90 VA .
®|3x20A:50VA ~ ?“ 'i,s NG BIEL B
(O 3x 20 A 150 VA BIS & BI6: .
O 3x40 A 150 VA . ’ . . . . 817 4 Blg: .
O 2x60A; 200VA © © ® o ) '
O 12120 A; 400 VA n 12 13 14 15 16
Blectromechanical:
(O 2x 20 A; 400 VA
(O 1x30 A; 600 VA
O 1x24 A, 1100 VA
O Not Used [] Connect CTs
TIP: To avoid performance protection, connect the current channels before confirming the setting. Cancel

Figure 31

On the next screen choose “Basic” and on the next window (didn’t shown) choose
“YES”, finally click on “Confirm”.

Channels Direct. O X
o
1] o~ o=
Set
CE-6006 Ad d
. © Advance < GOOSE... T
= Seral Number:
E | pre ) 5, B
§ |03207116302101110011XKX .| ] oNLine . 5. Value... P— Export...
Figure 32

8. Test structure for function 21
8.1 Test Settings

By clicking on the settings tab set the test mode to “Intelligent” and use binary input 1
for stop interface. Insert a pre-fault with nominal voltage and current equal to zero.
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T | O 5 | = | Distance 202,160 (54 Bits) - CE-6006 (1730616)

Home View Software Options

GF, Hrd Config % GOOSE Config b B > MNext Point g Clear test E‘ s Waverorm {ldf Chart 27 =il )] .F,w @,
@ GPs Config 5, 5V Config ne ¥ Cleara “— N phasors [ SEL - Fillgs ¥
Channels start  stop Settings Present Recreate Restore View
Direc  t¥ Connection 2% Next Fault & Trajectary Report |HB|™ Chars Layout
Hardware Generation Options Report  Units Layout
Portin__Seach Tow
Generation of Channels Direc Enabls Pre-Fautt 1 (] Enable PreFault 2 [ Enable Post-Fauit
Generation Channel Mode Vs=VNom ls=0 ¥
Va A0_VOT (Hrd: V1) = [[w 6,40V 0*
Vb AO_W02 (Hrd: V2) MV 6640V 2400°
Ve AO_V03 (Hrd: V3) ~||v3 66.40V 1200°
VD -
[ AO_I07 (Hrd: 14) MIE 0A 0°
b AO_I02 (Hrd: 15) ~ |15 oA 2400°
I £O_I03 (Hrd: 16) MIE 0A 1200°
IE -
IEPI -
[ Keep pre<ault in heatthy phases Time Pre-Fault 1: | 100,00 ms

Binary Outputs & Goose - Faut Binary Outputs & Goase - Pre-Fautt]

BEO 0:0:0:0:0:0 ~||EO 0:0:0:0:0:0 -
GO GO
Generation and Pickup Limits Test Mode:

| Max. Channel Gener 15.00 A A | | Mode I Intelligent vI

] Use Hardware Limit

MultV/ Max. Fault (L 2.00 Vin
V Min. Pickup (L-N) | 100V
| Min Dics 1000 et

Stop Interf. | BIOT (Hre: BIT)  ~ Initial | NA ~
Fault Start
Trigger Interf. | Software: v Mode Random -
Wait for PPS [ 0,00s VFault Ang [] DC Offset
3 | ON Line New Aux Source: 110,00V | Heating: 0%

Figure 33

8.2 Two-Phase and Three-Phase Loop

VTRNeutral/VTRFhase
1,00
CTRGround/CTRPhase:
1,00
[ Inv. Phase VTs
[ Inv. Neutral VT

[ Inv. Phase CTs
[ v, Eath CT

Configure in All
[ Genersions

Search Test
Initial step: Absolute Resolution: | 100,00 mQ

Min. Resolution ~ Relative Resolution: |0,10 %

Mult. Tolerance for Verffication Test: [1,10 @

Reset Time: | 100,00 ms

v

i

Overtime Waiting: 150,00 ms,
Verify Possible Interventions of Other Loops for FF Fault

Analyze Trajectory to High Speed Zones
Based Only on Values Generated
Cycle to Cycle Generation

Click on the “Search Test” and then on the “Insert/Edit Points” tab click on the
“Sequence” button. Choose the fault types in this case only three-phase and two-

phase faults: ABC, AB, BC and CA.

Pointtest Seanch Test  Test Settings
~ Insert/Edit Points -
InsertEdit Points
Apply to ... >
Fault Type: b Line
- ! AE | AB | ABC 0o
New Line  {w 7] Relative to ... o Q =
BE | BC
S Adopting the sam [
equence ... [JcE Ch mr E —
0.00C2 ot
0.0 oK Cancel |[p- 3

Search Check

Figure 34

Enter a new sequence whose starting point is |Z| equal to 0.6Q2 and 6 equal to 70°.
The search line length is 6.0Q and the angle ranges from 0 to 360° with a 60° step.
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T | ) 25 4 = | Distance 2.02.160 (64 Bits) - CE-6006 (1730616)
Home  View  Software Options
G, Hrd Config €5 GOOSE Config B

@ GPs Config 5, 5V Config
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fs Waverorm {ld Chart 21

2 G 5 7 D

X

Channels Start Stop Recreate Restore e
Direc  t¥ Connedion m ©  Charts Layout
Hardware Generation Options Report  Units Layout
Point test Test Settings
Insert/Edit Points o
General O ~
S Length FaultAB
Dala Eniry: Zand @
Line O [ Relative to: | Line Legend
ne Orign
= Search Paint
[ 7 Relstiveto | Line Length {6,000 3000 earen Fans
[ Adopting the same line angle oo ®  Found Points
iz fos0n R: 20521 m0 nidal: J0.00°  Step: |60.00° Colors et e
2. [700° 0560 Final: [360.00° N2cf Poirtg6 Fail
Characteristic: (® Search () Check | Corfim | Cancel . Inf
[ ecpamt | - Current Point
Tested Points -1213.402Q
-@:122,312°
ME BE CE AB BC CA ABC rrs180
. R X R X 1z| @ 1zl & -X:28750
N Zane Nom. Nom Real Real Nom. Nom. Real Real | N
-3.00
- e 400
Y ARl
[ 400 400
Errors List Protection Status
3| ONLine New Aux Source: 110,00V Heating: 0%
H H (13 2 H H
By clicking on the “Confirm” button the following search lines are created.
T | [0 55l = | Distance 202,160 (54 Bits) - CE-6005 (1730615) - x
Home View Software Options
%, Hrd Config €2 GOOSE Config ’ [ > Next Point g Cl 5 x5 waverorm I Chart 27 _— Ny
@ cps Config 5, SV Config » Line @ Clearal L Phasors B Pl =
Channels Start  Stop Settings Recreate Restore View
Direc  t3 Connection - 9 Next Fault & Trajectory cport | o8] G mem o
Hardware Generation Options Report Units Layout
Pointtest Search Test Test Seftings
" Insert/Edit Points B -
Insert/Ed Points FaultAB
Zand @ -
St Relativeto: | Line Legend.
New Line v 2 Reltive to .. |Lne 6000 3000 T Search Ports
’ & Found Points
Sorie Adopting the same line angle -
0.00 50.00 Colors:
R [ooo- [e000" N
Bemove 380.00 ,57 Fail
L Search () Check Information:
e - Current Point
Tested Ports - ';
ME BE CE AB BC CA ABC "
= = R X R X 1z| @ 121 G |~ -x
? one | Nom.  Nem. | Real Real Nom. = Nom. | Real Real
0601 |Zn01_LL (Tq 4283 mQ | 177.5mQ 45358 my 2251°
06-02 |Zn02_LL (Tq 4857 mQ | 78.02mQ 4919144mg  9.13°
l06-03 Zn03 (L(Td 231Q | -3090 - - 385650 | -5316° - - §
i i e 6,00 > o
g 2 R I S 4 ./
. w e <1 _FRE@
Dwwe: |Ports v |b Zone b RX b Zrel bl Time 1 VBl 600 -500 -400 -300 200 100 0 100 200 300 400 500 600
ErrorsList | Protection Status

13 | ONLine New

Auwx Source: 110,00V Heating: 0%

Figure 36

Start the generation by clicking on the icon highlighted below or through the shortcut

“Alt+ G
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K O - Distance 2.02.160 (64 Bits) - CE-6006 (1730616)

Home Wiew Software Options

a ﬁ Hrd Config fg GOOSE Config ’ B ¥ Mext Point o Clear test
& Gps Config 5, SV Config % Mext Line % Clear a
Channels Start | Stop
Direc  t4 Connection - ¥ MNext Fault
Hardware Generation
Figure 37

8.3 Final Result Fault AB

By clicking on the tab “AB” the final result is verified. It is observed that all points
are within the tolerances given by the manufacturer so that the test is approved.

T | O 5 [ = | Distance 202,160 (54 Bits) - CE-5006 (1730616) - X
Home  View  Software Options 2]
a €%, Hrd Config % GOOSE Config } B t Point gff Clear test x5 waverorm Jlaf chart 27 - Ay w DIZ/I%,
@ cps Config 5, SV Config e @ Cearan =1 4. phasors SEL . Pl =
Channels Start  Stop Settings Present Recreate Restore View
Direc €3 Connection - @ Trajectory eport |HE|©®  Chas Laout -
Hardware Generation Options Report  Units Layout
Ponitest Search Test Test Sefiings
" Insert/Edit Points < <
Insert/Edt Paint 5
e o i, B FaultAB
Zand@ .
Relative to: Line =, Legend
New Line v IZl Relative to ... |Line £000 000 T Search Forts
‘Adopting the same line angle B O EmiEs
Sequence
0600 205.21mQ2 0.00 60.00 Colors: =
BRemove o = =0 F Fail
L Search () Check i
Current Point
Test Point | = LASLiss
Tested Ports -1zl
-z
AE BE CE |AB BC CA ABC .
N R X R X A £
| &=z Nom. Nom. Real Real SCoke
0601 Zn01_LL(Tq 4283mQ | 1775m0 | 4251mQ | 1830mQ |  Passed
06-02 |Zn02_LL(Tq 4857 mQ | 78.02mQ | 4842m0 | 8057mQ |  Passed
0503 Zn3LL(Te 2310 <3080 2310 | -3080 Passed
w
.
Type: |Points | Zone B4 RX [ Zrel [ Time [Jval 100
ErrorsList | Protection Status
3 | ONLine New Auwx Source: 110,00V | Heating: 0%

The other fault types can be visualized, for this click on the corresponding tab. Save
the test and remove the tests in order to test the phase-ground characteristics. In this
test, you should change the stop interface to BI2 in the option “Test Settings .
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? =" Ed Distance 2.02.160 (64 Bits) - CE-6006 (1730616) - x

Home  View  Software Options 2]

GF, Hrd Config % GOOSE Config b B > MNext Point g Clear test r= s Waverorm {ldf Chart 27 =il )] .F,w @J
@ GPs Config 5, 5V Config » % Clear a “—1 N Phasors (@ SEL - Fillgs ¥
Channels Start Stop Settings Present Recreate Restore View
Direc  t¥ Connedion % Next Fault & Trajectary Report |HB|™ Chars Layout
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Figure 39
8.4 Single-phase Loop

Click on the “Point Test” tab and then “Sequence” chooses the fault types in this
case only single-phase faults: AE, BE and CE.
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Cancel B0.00 8

Search Check

Sequence ...

=
[

Figure 40

Enter a new sequence whose starting point is |Z| equal to 1.2Q and 6 equal to 70°.
The search line length is 6.0Q2 and the angle ranges from 0 to 360° with a 60° step.
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By clicking the “Confirm” button the following search lines are automatically
created.
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Figure 42

Start the generation and the final result is shown below.
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Figure

43

It is verified in both searches that the values found are within the tolerance provided

by the manufacturer.

9. Report

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Ctrl + R” to call the report pre-configuration screen. Choose the
desired language as well as the options that should be part of the report.
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QK Cancel
Figure 44
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A.1 Terminal Designations
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Figure 3-12: TYPICAL WIRING DIAGRAM
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A.2 Technical data

PHASE DISTANCE

Characteristic: mho (memory polarized or offset) or
quad (memory polarized or non-direc-
tional), selectable individually per zone

Number of zones: 5

Directionality: forward, reverse, or non-directional per

zone
Reach (secondary ©):  0.02 to 500.00 Q in steps of 0.01
Reach accuracy: +5% including the effect of CVT tran-
sients up to an SIR of 30
Distance:
Characteristic angle: 30 to 90° in steps of 1
Comparator limit angle: 30 to 90° in steps of 1
Directional supervision:
Characteristic angle: 30 to 90° in steps of 1

Limit angle: 30 to 90° in steps of 1
Right blinder (Quad only):
Reach: 0.02to 500 Q2 in steps of 0.01

Characteristic angle: 60 to 90° in steps of 1
Left Blinder (Quad only):

Reach: 0.02 to 500 Q in steps of 0.01
Characteristic angle: 60 to 90° in steps of 1
Time delay: 0.000 to 65.535 s in steps of 0.001
Timing accuracy: +3% or 4 ms, whichever is greater
Current supervision:
Level: line-to-line current
Pickup: 0.050 to 30.000 pu in steps of 0.001
Dropout: 97 to 98%
Memory duration: 510 25 cycles in steps of 1
VT location: all delta-wye and wye-delta transformers
CT location: all delta-wye and wye-delta transformers

Voltage supervision pickup (series compensation applications):
0to0 5.000 pu in steps of 0.001

GROUND DISTANCE
Characteristic: Mho (memory polarized or offset) or

Quad (memory polarized or non-direc-
tional), selectable individually per zone

Reactance polarization: negative-sequence or zero-sequence

current

Non-homogeneity angle: —40 to 40° in steps of 1

Number of zones: 5

Directionality: forward, reverse, or non-directional per
zone

Reach (secondary Q).  0.02 to 500.00 © in steps of 0.01
Reach accuracy: +5% including the effect of CVT tran-
sients up to an SIR of 30
Distance characteristic angle: 30 to 90° in steps of 1
Distance comparator limit angle: 30 to 90° in steps of 1
Directional supervision:
Characteristic angle: 30 to 90° in steps of 1
Limit angle: 30 fo 90° in steps of 1
Zero-sequence compensation
Z0/Z1 magnitude: 0.00 to 10.00 in steps of 0.01
Z0/Z1 angle: —90 to 90° in steps of 1
Zero-sequence mutual compensation
ZOM/Z1 magnitude:  0.00 to 7.00 in steps of 0.01
ZOM/Z1 angle: —90 to 90° in steps of 1
Right blinder (Quad only):
Reach: 0.02 to 500  in steps of 0.01
Characteristic angle: 60 to 90° in steps of 1
Left blinder (Quad only):

Reach: 0.02 to 500 Q in steps of 0.01
Characteristic angle: 60 to 90° in steps of 1
Time delay: 0.000 to 65.535 s in steps of 0.001

Timing accuracy:
Current supervision:

+3% or 4 ms, whichever is greater

Level: neutral current (31_0)
Pickup: 0.050 to 30.000 pu in steps of 0.001
Dropout: 97 to 98%

Memory duration: 5 to 25 cycles in steps of 1

Voltage supervision pickup (series compensation applications):
0 to 5.000 pu in steps of 0.001

PHASE DISTANCE OPERATING TIME CURVES

The operating times are response times of a microprocessor part
of the relay. See output contacts specifications for estimation of
the total response time for a particular application. The operating
times are average times including variables such as fault inception
angle or type of a voltage source (magnetic VTs and CVTs).
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The operating times are response times of a microprocessor part
of the relay. See output contacts specifications for estimation of
the total response time for a particular application. The operating
times are average times including variables such as fault inception
angle or type of a voltage source (magnetic VTs and CVTs).
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Software parameter equivalence and the relay under test

Table 1
Distance Software D60 Relay
Parameter Figure Parameter Screen ID | Figure
Mod Z0/Z1 22 Z0/Z1 Mag 11 13
Ang Z0/Z1 22 Z0/Z1 Ang 11 13
Znl Fase Phase Distance Z1
Reach phs 23 Reach 13 12
Reach RCA phs 23 RCA 13 12
Rev Reach phs 23 Rev Reach 13 12
Rev Reach RCA phs 23 Rev Reach RCA 13 12
Comp Limit phs 23 Comp Limit 13 12
Dir RCA 23 Dir RCA 13 12
Dir Comp 23 Dir Comp Limit 13 12
Zn2 Fase Phase Distance Z2
Reach phs 24 Reach 13 12
Reach RCA phs 24 RCA 13 12
Rev Reach phs 24 Rev Reach 13 12
Rev Reach RCA phs 24 Rev Reach RCA 13 12
Comp Limit phs 24 Comp Limit 13 12
Dir RCA 24 Dir RCA 13 12
Dir Comp 24 Dir Comp Limit 13 12
Zn3 Fase Phase Distance Z3
Reach phs 25 Reach 13 12
Reach RCA phs 25 RCA 13 12
Rev Reach phs 25 Rev Reach 13 12
Rev Reach RCA phs 25 Rev Reach RCA 13 12
Comp Limit phs 25 Comp Limit 13 12
Dir RCA 25 Dir RCA 13 12
Dir Comp 25 Dir Comp Limit 13 12
Znl Terra Ground Distance Z1
Reach gnd 26 Reach 11 13
Reach RCA gnd 26 RCA 11 13
Rev Reach gnd 26 Rev Reach 11 13
Rev Reach RCA gnd 26 Rev Reach RCA 11 13
Comp Limit gnd 26 Comp Limit 11 13
Dir RCA 26 Dir RCA 11 13
Dir Comp 26 Dir Comp Limit 11 13
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Table 2
Distance Software D60 Relay
Parameters | Figure Parameter | Screen ID | Figure
Zn2 Terra Ground Distance Z2
Reach gnd 27 Reach 11 13
Reach RCA gnd 27 RCA 11 13
Rev Reach gnd 27 Rev Reach 11 13
Rev Reach RCA gnd 27 Rev Reach RCA 11 13
Comp Limit gnd 27 Comp Limit 11 13
Dir RCA 27 Dir RCA 11 13
Dir Comp 27 Dir Comp Limit 11 13
Zn3 Terra Ground Distance Z3

Reach gnd 28 Reach 11 13
Reach RCA gnd 28 RCA 11 13
Rev Reach gnd 28 Rev Reach 11 13
Rev Reach RCA gnd 28 Rev Reach RCA 11 13
Comp Limit gnd 28 Comp Limit 11 13
Dir RCA 28 Dir RCA 11 13
Dir Comp 28 Dir Comp Limit 11 13
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