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1 Constant Drop-Off for Sensitive Earth Fault Prot.

1.1 Introduction

Some customers request a constant drop-off of 95% even for the sensitive earth fault element.

The 75J80 relay manual specifies an operating time tolerance of 7% for the sensitive earth fault protection
with user-defined characteristic.

By the following application using the pickup of the sensitive earth fault protection, a timer of the Flexible
Functions and some CFC logic, a constant drop-off ratio of 95% can be achieved even for currents below 300
maA.

1.2 Application Note

First you have to enable the function “131 (sensitive) Earth fault” with “User Defined Pickup Curve” in the
“Device Configuration” menu in DIGSI as given in the following screen shot

Functional Scope u

Available functions:

M. Function Scope
03 | Setting Group Change Option Dizabled
04 | Oscillographic Fault Records Enabled
0112 [ DMT/ IDMT Phase Dizabled
0113 | DMT/ IDMT Earth Dizabled il
017 | Cold Load Pickup Dizabled
MZ2 | Znd Harmonic Inrush Restraint Dizabled
31 | (zensitive) Earth fault User Defined Pickup Curve
0140 | Unbalance Load (Negative Sequence) | Dizabled
142 | Thermal Overload Protection Dizabled
70 | Breaker Failure Protection Dizabled
W72 | Circuit Breaker Wear Monitoring Dizabled
&2 | Trip Circuit Supervision Dizabled
0617 | Port B usage [EC 80870-5-103
Flexible Function 1 ... 20 Please select

About |

] I DIGSI -» dewice Cancel Help |

Edition 1 3 SIP Compact APN-001



Constant Drop-Off for Sensitive EFP

SIPROTEC Compact Application Note

In “Setting Group-A”, enable “3101 (Sensitive) Earth Fault” and keep the earth fault pickup setting “3119 IEEp

Pickup”and the time delay “3120 T IEEp Time Dial”

(Sensitive) Earth Fault - Settings Group A

|

General | DMT | IDMT | IEEp User Def.

|¥ Display addtional settings

Settings:
MNo. Settings Value
3 | (Sensitive) Earth Fault ON -
3121A | Dropout Time Delay DMT 0.00 sec

About

ok | aeey BIGSI-> Device Cancel | Hep |

e i
(Sensitive) Earth Fault - Settings Group A o
General | DMT  IDMT | |EEp User Def.
Settings:

MNo. Settings Value

3119 | EEp Pickup 0.05 A

3120 | T [EEp Time Dial 1.00 2ec

SIP Compact-APN-001
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Then also define the 15t pair of user defined curve as shown below.

(Sensitive) Earth Fault - Settings Group A | = |
General | DMT | IDMT  IEEp User Def.
e A Value 1 Value 2 I
1.00 Multiple of Pickup 1.00 Time Dial
Settings: Multiples of PLU Time-ial oo Multiple of Pickup 1.00 Time Dial
Number- 1171 oo Murt!ple of P!ckup 1.00 Time D!al =
oo Multiple of Pickup 1.00 Time Dial
oo Multiple of Pickup 1.00 Time Dial
oo Multiple of Pickup 1.00 Time Dial
Minimum 1: 1.00 oo Multiple of Pickup 1.00 Time Dial
Mazimum 1 20,00 oo Multiple of Pickup 1.00 Time Dial
oo Multiple of Pickup 1.00 Time Dial
Minimum2: o oo Multiple of Pickup 1.00 Time Dial
Masimum2 599.00 oo Murt!ple of P!ckup 1.00 Time D!al
oo Multiple of Pickup 1.00 Time Dial | =
Impart Expart Characteristic |
About |
QK Apphy DIGSI -» Device Cancel Help |
Note: The operating time tolerance with this user defined curve is 7% or 70msec,
Excerpt from 7SJ80 device manual:
Operating time tolerance in linear range T % of reference (calculated) value for 2 £ Ilg . =20+ 2 %

current tolerance, or 70 ms

If this time tolerance is not suitable for your application, you can enable “Flexible Function-01" and make a
simple CFC logic to reduce the time tolerance,

=> |n this case don't define the values in the user defined curve and keep the setting as oo (infinite)
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(Sensitive) Earth Fault - Settings Group A | Z
General | DMT | IDMT  1EEp User Def. |
T A “alue 1 Value 2 s |
oo Multiple of Pickup 1.00 Time Dial
Settings: Muttiples of PL Time-Di=l oo Multiple of Pickup 1.00 Time Dial
Murnber- 1179 oo Multiple of Pickup 1.00 Time Dial |[=
’ oo Multiple of Pickup 1.00 Time Dial
oo Mutiple of Pickup 1.00 Time Dial
oo Multiple of Pickup 1.00 Time Dial
Minimum1: 1.00 oo Multiple of Pickup 1.00 Time Dial
Mazdmum 1 20.00 oo Muttiple of Pickup 1.00 Time Dial
oo Multiple of Pickup 1.00 Time Dial
Minimum2: 0.01 oo Multiple of Pickup 1.00 Time Dial
Mezemum2 599 00 oo Multiple of Pickup 1.00 Time Dial
’ oo Multiple of Pickup 1.00 Time Dial | =
Impart Export | Characteristic |
About
oK Apply DIGS! > Device Cancel | Help |

Afterwards enable “Flexible Function 01" under “Device Configuration” menu in DIGSI menu as shown below

Functional Scope | == |

Aevailable functions:

MNo. Function Scope

103 | Setting Group Change Option Dizabled

0104 | Oscillographic Fault Records Enabled

0112 | DMT /IDMT Phase Dizabled

0113 | DMT /' IDMT Earth Dizabled

011F | CoM Load Pickup Dizabled

0122 | 2nd Harmonic Inrush Restraint Disabled

0131 (=ensitive) Earth faul U=zer Defined Pickup Curve

0140 | Unbalance Load (Negative Sequence) | Disabled

0142 | Thermal Overload Protection Dizabled

0170 | Breaker Failure Protection Dizabled

0172 | Circuit Breaker Wear Monitoring Dizabled

0182 | Trip Circuit Supervision Dizabled

0517 | Port B usage IEC 50870-5-103

Flexible Function 1 ... 20 Please select -
Flexible Function 01 -
[ L - N L L e TR R [N =
[CIFlexible Function 03 Iil
[CJFlexible Function 04
[CJFlexible Function 05
[JFlexible Function 05 I
[CIFlexible Function 07 -
Ok, DIGS] -> dewvice Cancel Help |

Under “Additional Function”, switch the “Flexible Function 01” on and select the mode as “Without Phase
Reference”.
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Flexible Function 01 e ——

28]

General | Meas. Quarrt'rt'_.rl Meas. Method I Settings I

Settings:

MNo. Settings

Value

Flexible Function

On

Mode of Operation

Then configure the following parameters:

Flexible Function 01 e —

Without Phase Reference «

General Meas. Quartity | Meas. Method I Settings I

Settings:
MNo. Settings Value
Selection of Measured Quantity Binray Inpul +
Flexible Function 01 e — u
General I Meas. Quartity Meas. Method |Seﬁings I
Settings:
Mo. Settings Value
Pickup with Exceeding the Threshold v

After that set the time delay for the earth fault as required by the customer.

Flexible Function 01 e —

23|

General I Meas. Quantity I Meas. Method ~ Settings
Settings:
No. Settings “alue
Trip Time Delay 1.00 zec
Pickup Time Delay 0.00 zec
Dropout Time Delay 0.00 sec
Edition 1 SIP Compact APN-001
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In the next step open the “lO Matrix” and mask the Sensitive earth fault signal “1227 IEEp Pickup” to
“Destination CFC".

Information Source Deestination
Mumber Diizplay text Lang text Type El Fls BO LEDs Buffer S| C|CM
1(2)3 112|3(4(5(1]2|3|4(5(6|7|8|0|S5|T
Device " "
P System Data 1 *
Osc. Fault Rec. *
P.System Diata 2 *
Measurem. Supery * *
o202 »BLOCK IEE:> »BLOCK IEE>> SP 0 i
01204 »BLOCK. IEEp »BLOCK IEEp 5P 0 =
01207 »BLK. Senz.Earth »>BLOCK, Sensitive Earth fault protection SP ol 10 k3
211 Sens. Earth OFF Sensitive Earth fault protection iz OFF auT 10 #
Sens. € Faul o212 Senz. Earth ACT Sengitive Earth fault prot. iz ACTIVE out T 0 b
) pbeey| IEE: > Pickup IEE: > Pickup out T 10 [ ¥
01223 IEE:: TRIF IEE:: TRIP out ulu L I I i _
01227 | IEEp Pickup | IEEP picked up  CETUA N N A (e 5 @i__
[07223 [TEEp TFIP [TEER TRIP 10 O A LB 4
| INEED] | Sers. E BLOCKED | Serwitive Earth faul detection BLOCKED jout | ] [ T e a

Afterwards mask the signal “235.2112.01 FIxO1 Dir. TRIP” to “Source CFC" as given in the following screen

shot.
Information Source D estination
Mumber Dizplay text Long text Type El F C BO LEDz
112(3 112|(3|4|5(1|2(3|4[(5|6|7|8
Device
P.System Diata 1
Oszc. Fault Rec.
P.System Diata 2
Measurem. Supery
Sens. E Fault
Critrl Autharity
Control Device i
Process Data
Measurement
Set Paints[hY]
Energy
Statistics
SetPointStat)
Thresh.-S witch
235.2110.00 | >BLOCK FlO1 >BLOCK Function Fl01 SP
235.2111.01 »Fl01 instant. »Function FIs01 instantaneous TRIP SP
| 235211201 | »Fld1 Die. TRIP | »Function Fl«01 Direct TRIF | 5P | 1] ’X-.
232217301 >FUT BLETD1y »Funchon FIUT BLULE THIF Time Delay aF
235211400 | »Fl01 BLE.TRIP »Function Flx01 ELOCK, TRIP 5P
S| Z35.2118.00 | Fls01 BLOCKED Funct?on Fl01 ?s BL_DEKED aut
235.2115.0 Flx01 OFF Function Flx01 iz switched OFF auT

In the second last step you have to insert a CFC chart. In this CFC chart you have to connect the pickup signal
of the SEF function to the Flexible Function 01 by means of a “CONNECT" block as shown in the following

screen shot.

Note: Do not forget to bring this logic under “Run Sequence from “Measurement Processing” to “Fast PLC"

level.

CFC Logic

1
CONNECT ——
onpectl ?""i—lfnm

*IN: Seng. B Fault IEEp Plokup oOT® I

")0T: Flx 01 »Flx01 pir.TRIP SP*
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Finally you have to mask the signal “235.2126.01 FIx01 TRIP” to one binary output, e.g. BO 1 as “Unlatched"”.
Hence you will have the following options for the tripping of the relay:

Output used for Tripping the relay

Number Display Text Long Text Configuration Remark
00511 Relay Trip Relay GENERAL TRIP Unlatched Option 1
command

235.2126.01 FLxO1 TRIP Function FIx01 TRIP Unlatched Option 2
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