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1 Relay Connections
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for Epsilon E16
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SUITABLE FOR USE IN FERROUS/ALUMINIUM PANELS 1.6mm
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figure 2
OVERALL DIMENSIONS AND PANEL DRILLING FOR EPSILON E16 CASE
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3 Reylogic Diagrams.

The following diagrams show the logic used in the relay. This is split up into three sections — firstly the logic used
for the distance protection function, then the auxiliary function logic, then finally the scheme logic.
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4 Distance Protection

4.1 Trip Outputs

Title Ohmega 402 Tripping Logic
ArtNo 2615581133 Revision 5
Author  Ken Nickerson

Revision History now in page properties

Marshall the highset operations for output/flagging (primary trip operation)

HSOCA
HSOCB

HSOCC

STUB A
STUB B

Marshall the stub protection operations for output/flagging (backup trip operation)

I HISET ”

ISTU BPROTECTION | I

STUB C

SOLOTRIFA}

Marshall the primary trip sources

AIDEDTRIP}
HISET |

Zone 2 Override is Zon
an external enable sign

Z20VERRIDE}———

e 2 Inst plus
al.

[« ]

_I

|

zl—| TRIP3PHASE | |

226 —

Marshall the backup trip sources. In addition to TRIP3PHASE,
these will also generate the DAR Lockout (BACKUPTRIP) signal

SOTFTRIF

|

72D

I ZONE2OVERRIDE | I

[BACKUPIRIPFLAG]]
I ZONE2 ”

ot

Z3D

I ZONE3 ”

Z4D

| | ENABLEZ4TRIP)

B

I ZONE4 ”

L

Generate a general Zone 1 output for alarmand flagging

Z1D

IZONE4TRIP| I

Generate zone starter signals fromthe instantaneous zone operations

]

Z1G

I ZONE1 ”

IZONE1START| I

722G

Z3G

IZONE2$TART| I

Z4G

IZON E3START| I

BACKUPTRIPFLAG]

LATCHLOCKOUT]

S
R

I

[P

qQ

LockoutLaL,—

IZON E4START| I

ESOGERGI
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4.2 Voltage Memory

Title Voltage Menory Support

ArtNo 2615581251

Author  Ken Nickerson

See diagram properties for revision history

This diagramgenerates some control signals to latch/reset the zone1 and zone4 outputs when menory timeout occurs.

\When a heavy three phase fault occurs, the fault voltage will collapse and the voltage menory will start timing out. After
approx 100ms, the menory output will clarrp off and the mermory timeout signal will go active. This applies an inhibit to zone

1 and (where fitted) zone 4. The latch operation is required to prevent dropoff of the trip relays too early because of removal of
of the conrparator outputs. Reset occurs when menory recovers (voltage back) or the fault current is renoved in all phases.

Firstly, we generate a reset control fromthe distance fault current detectors

DPIF_IA
DPIF_IB & IF_ ALL ON
DPIF_IC

>1 ['o IF_ALL OFF

Next, we generate the latch control signals for use by the distance nodule output latches - first the latch enable

VVEM ACTIVE IO VMVEM RECOVERED

VMT_FEEDBACK] [P & {DPENABLEOUTPUTLATCH] |
VMEM TIMEQUT: Cutput to the distance module

VMT_FEEDBACK] |

Now the latch reset signal

LatchResetDelay Timer Qutput to the distance module
VMVEM RECOVERED|————
AL OFF E’—@ [DPRESETOUTPUTLATCH] |
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4.3 Trip Inhibit Logic

Title Ohmega 406 Inhibit Logic
ArtNo 2615581237
Author  Ken Nickerson

VrreminhibitDelay
VMVEM TIMEOUT- —5/1— {DEL VWEM TIVEOUT] |

Allow Zone 1 to be inhibited by Power Swing, VTS, or Voltage Menory tinming out.

VTSEF! |

DEL_VMVEM TIMEOUT: 21 Z1EFIH
PSD_SWING|—— —

PSD_BLOCKZONET—— —

VTSPFI | 21 Z1PFIH
DEL_VMVEM TIMEOUT:

Allow Zone 2 to be inhibited by the same; Power Swing, VTS, or Vimemtimed out.

v | . [z |

PSD_SWING} R
PSD_BLOCKZONE——

D 21 Z2PFIH

Zone 3 has no menory voltage, so only inhibit fromPower Swing and VTS

@ 21 Z3EFIH

PSD_SWING|—— R
PSD_BLOCKZONE3——

D 21 Z3PFIH

Zone 4 does have menrory voltage, so inhibit fromall, ie Power Swing, VTS, or Vimemtimed out.

VTSEF |

DEL_VMVEM TIVEOUT: 21 Z4EFIH
PSD_SWING|——— R S

PSD_BLOCKZONE4—— —

VTSPFI | 21 Z4PFIH
DEL_VVEM TIVEOUT-
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5 Auxilary Functions

5.1 High Set Overcurrent

Title Hset logic for Ohmega 400 series
ArtNo 26155881235
Author  Ken Nickerson

See Page Properties for revision history

Copy the protection output booleans to local bools for speed/safety

HSOCA HSOPA
HSOCB HSOPB
HSOCC HSOPC

Generate an alarmoutput for the hiset. This is also used later as a 3 pole trip

HSOPA
HSOPB 21 Jl HISET I

HSOPC
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5.2 Switch-onto-Fault

Titlel]  Switch On To Fault™
Art NolJ 261558106201
Author[] A Smith(]

First test each pole to see if it's 'dead'[

ACSOTFUVA |————PhaseADeadTimer
SOTF oc A—— [0

& PhaseADead

ACSOTFUVB |————PhaseBDead Timer———————
& PhaseBDead
SOTF_oc B—{ [0
ACSOTFUVC —
IiPhaseCDead'ﬁmer & :DPhas ~CDoad

ot 06— Jo ervan }—— °|

Generate a pulse fromthe manual close input.[

DC_SOTF_PULSE
I MANCLOSE

STARTAUXDCSOTF is qualified with a minimum dead time timer(

DC_SOTF_PULSE] |

AUXDCSOTFDEADTIVE

STARTAUXDCSOTH— o

Now use this to evaluate the SOTF logic(

PhaseADead ACSOTFTIMER
PhaseBDead| &
PhaseCDea

SOTF_OC_A SOTFLSTIMER
SOTF_OC_B & —25/0

SOTF_OC J
21 SOTFTRIP
Z3G &
TRIG_DC_SOTH| g DCSOTFTIVER
DCSOTFENABLE] 1700
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5.3 Voltage Transformer Supervision

Title[]  Voltage Transformer Supervision, version 2(
Art Noll 2615S81153 R5(
Author™J Ken Nickerson(]

Generate the latch reset fromthe voltage recovery(]

ALL_ISOLATED]

e

?l RESET_VTS_LATCH
o —p RESETVIS oA |

VTSSPLO‘VE

LOST3PVOLTS

Perform 3 pole loss of voltage check - gives alarmout only. [

Now the actual VTS logic("

[TAL 1SoLATeD |
21
>1 VTS_ACTIVI
VTSOV & J
VTSuC
VTS_LATCH] R
VTSLATCHENABLEF—————————
VTSAlarmDelay
VTS_ACTI\,E 1—100/ 20— VTSA
VTSLatchTimer VTSLatch
—5000/1— | S
[Reservis thro———r O L]
VTSResetDelay
—
VTSPFMODE & VISPF | |
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5.4 Stub Protection

Title Stub protection logic for Chrmega 400 series
ArtNo 2615581246
Author  Ken Nickerson

See Page Properties for revision history

Generate an alarmfflag output for stub operation

STUBOU STUBPROTECTION I

Qualify the stub outputs for flagging.

STUBA |
STUBPROTECTION| & STUBOPA| |
STuss | [SuBore]|
STUBPROTECTION| & [STUBOPS| |
STUBC |
STUBPROTECTION| & [STuBoFC| |
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6 Protection Schemes

6.1 PUR

Title[] Permissive Underreach Scheme!

Author Ken Nickerson(]

Clear the reach extension controls as that scheme is not in use.

FALSE Z1XEF
Z1XPF

Flain tripping, generated by any delayed zone operation(|

Z1D
72D 21 SOLOTRIP
73D

Next, generate signal send from Zone 1 instantaneous, or the unstabilising input, w hich is [
either a manual operation, or comes froman external protection relay, giving us an intertrip(|

Z16 I >1 = 0/1 .
UNSTABILISE] _ 21 SIGSEND |

Finally, w e generate our aided trip signal fromsignal receive 1, qualified by the lack of a carrier fail signal, stretch thel
resultant output and use it to qualify the instantaneous zone 2 output("

CARRIERFAIL e S EOE:E”D
SIGRECV1 e

72G

AIDEDTRIP| |
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6.2 POR1

Title Permissive Overreach Scheme using Zone 1
ArtNo  2615S81150
Author  Ken Nickerson

Clear the reach extension controls as that scheme is not in use.

” FALSE I Z1XEF
Z1XPF

Generate the general trip output fromthe delayed distance protection elements

Z1D
Z2D 21 {SOLOTRI PI I
Z3D

Now w e generate the signal send frominstantaneous zone 1, and the aided trip fromzone 1 and
stretched signal receive. We also incorporate the carrier fail input for security.

SSETBND.
L= ] >1 SIGSEND1
21
c & AIDEDTRIP] |
SREXTEND
EIEED S S I puy g
SIGRECV1|
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6.3 POR 2

Title Permissive Overreach Scheme using Zone 2
ArtNo 2615581151
Author  Ken Nickerson
Clear the reach extension controls as that schene is not in use.

” FALSE I Z1XEF
Z1XPF

Generate the general trip output fromthe delayed distance protection elements

Z1D
72D 21 ISOLOTRI PI I
Z3D

Now w e generate the signal send frominstantaneous zone 2, and the aided trip fromzone 1 and
stretched signal receive. We also incorporate the carrier fail input for security.

 SSEXTEND.
==k > SIGSENDT|
722G
& AIDEDTRIP| |
SREXTEND
CARRIERFAIL Do & _v&’_ >1
SIGRECV1] B
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6.4 BOR

Title Blocking Overreach Type 2 Scheme using reverse Zone 4 for blocking and aided Zone 2 tripping
ArtNo  2615S81121
Author  Ken Nickerson

Clear the reach extension controls as that scheme is not in use.

” FALSE I Z1XEF
Z1XPF

Firstly, the general trip logic for normal zone operations

Z1D |
Z2D 21 | AISOLOTRIP”

Z3D

Next, w e generate a blocking signal if Zone 4 operates. Zone 4 is reverse looking, so blocks out-of-zone (reverse) faults
Also, we add the external unstabilise control (Manual/external trip) into the equation to allow it to work with the scheme.

7T SSE;j‘I;END
UNSTABILISE o e > SIGSEND] |

Now w e generate the aided trip signal, w hich is delayed to allow time for blocking, and is blocked if signal receive is active.
Also, we need an inhibit signal to prevent blocking under certain circumstances, and to incorporate the carrier fail signal.

| |CARRI ERFAIg
SREXTEND

| IsiGRECV1 —1/1—y o
I
zl———| AIDEDTRIP]]
72G |_20/ 1_|

Also, generate an output tag so that the
signal receive input can generate a flag
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