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MiCOM P54x Series

»[lpoaonsHan audpepeHunanbLHas TOKoBas 3awmTa
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MiCOM Protection

- PY4ai) Fre

mT:]]YmT(ﬂT:IJITo“‘.'(:]hW»

L PR4AD Autarecliose Hel rﬁmﬁ

AL Prorecriion Ke rﬁmﬂ

P 3L Trq a QTQTWJIWJT:TJIT.T“?(:JFWH

W lYiN0 Lin ﬂlﬂiff(ﬂ?‘ﬂﬂ'fﬁTillﬁ“]T(o‘fﬂiﬂoﬁﬁ
I:l‘Kil A"llllﬂ{o‘liYJ:]:JI.\(:IAI(.T-I.'I:]HULﬁ

| 3l Ge TI(STToT‘T(ﬂT:TJiTo“‘.‘(:]TMﬁ

 P/740) Bu

p

> Title of presentation - Date - References



P540 3awjumHbie pyHKUUU

TeneoTkn. n
KOMaHAbI
nonb3oBaTe

Onp.
o0pbIBa
nposopaa

3awuTa
yJyacTka

TennoBa




P540 Current Differential Relays-
docmyrnHble modesiu (non GPS-synch.)

;‘ P541 onga nuHenHbIX nnn TpaHCcPOpPMaTOpPHbIX
cbvmepos 40TE / 8"

P542 ona nmHenHbIX nnu TpaHcdopmMaTopHbIX
dmgepos c TAIB, (60TE / 127)

P543 ana nuHnn ¢ auctaHumoHHoun 3awmTton OATB u
TAIB, (60TE / 127)

P544 ona nmHnn, nogknioYEeHHbIX Yepes 2
BbIKIto4MaTenNs ¢ AUCTaHUunMoHHom 3awmTon, (60TE /127)
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P540 Current Differential Relays -
0J1s1 KJ1accU4YeCcKo20 NMPUMEHEHUSsI U MPUMeHeHUs 8
CUHXPOHU3UPOBaHHbIX UUpPOBbIX-Cemsax—

»P545 nna nuHnn ¢ guctaHumonHoun 3awmton OAIB n TATB, |
(80TE / 197)

=P546 onsa nuHMK, NOOKMIOYEHHbIX Yepes 2 BhIKIoYaTens ¢
ancTaHumoHHom 3awuTton, (80TE /197)

# GPS synchronised
mode described later
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AdugpepeyuanbHbilu NpUHUUN

End A End B

1 1l

JInHng csasu

I, + 15 = 0 Healthy
, + |5 #0(=1) Fault




TpexkoHuUeeasi JIUHUS

l, + 13 +1.= 0Healthy
l, + 15+ 1, # 0 (= | faulty)




y

y

Current Differential - oco6eHHOCMU

He HyXXeH BXxopa HanpsiKeHuUsA
NMooxoaut Ana 3-X KOHUEBbIX NMTUHUN

OnpepensieT noBpexaeHue Yepes nepexogHoe
conpoTuBrieHune

He pearnpyet Ha KayaHuA
OaHo u 1O XXe BpeMA cpabaTbiBaHUA

lMpocTa B ycTaHOBKe

> Title of presentation - Date - References

10



MonHocmbro yugposoe ycmpolicmeo

LindopoBon nHtepdenc
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Main Features of P540 Relay
ougpepeHyuarnbHbIl 35IEMEeHmM

Ucnonb3oBaHne cTaHOAApPTHOro KOMMYHUKaLMOHHOIO KaHana
56 or 64 kbits/s

Takxe paboTaeT no BbiaesIeHHOW ONTOBOJSIOKOHHOU nape
NModra3Hoe ucnonHeHue

KomneHcauna eMKOCTHOro Toka

2 N 3 KOHUeBble NTIUHUU

Vlsmepel-wle N KOMneHcauunsa BpemMeHu 3aaepxKn cCurHana B
KaHane

npoBepKa AOCTOBEPHOCTU AaHHbIX B KaHane

Mepenaya komaHA NPSAMOro 1 paspeLuaroLlero
TeneoTK/No4YeHns

8 nonb3oBaTenbCKMX KOMaHA AN cBO6OAHOro ncnornb3oBaHUA

> Title of presentation - Date - References
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lpsimoe coeduHeHue
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[MoOknroYeHUe Yyepe3 MyJsibMUMJIeKCop

P591/2
interface Multiplexer
unit 703 o
V.35
electrical

P593
interface wm@' ISDN 14"
unit X.21 ‘

electrical
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Multiplexer

Multiplexed Optical Link

Earth wire optical fibre

n
I X
Pt
| 2SN

s LA L2

1 .\/

— 5
2t pas .
pas pas Multiplexer

34 Mbit/s

=

Teleprotection

Telephone

Telecontrol
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Multiplexed Microwave Link

\' PCM

Multiplexer
Telephone E/

Telecontrol

PCM
Multiplexer

Teleprotection

> Title of presentation - Date - References 16



lMpsimoe NoOKIroYeHUe K MysIbmursieKcopy

IEEE C37.94

IEEE Standard for N Times 64
Kilobit Per Second Optical Fiber
Interfaces Between Teleprotection
and Multiplexer Equipment

NMpsamoe 6e3nHTepchencHoe
coeuHeHune

I

Multiplexer

onTocoegMHUTENb

> Title of presentation - Date - References
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IEEE C37.94 —chopmam coobuwyeHust

omiT
2iesr 2)j0cs 2icyeé 2)j00¢
smetid 9¢S
tid-ot)stesH — >

reortrtoprQooQoQQTnrTMTTMT
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anye
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t0 t07TQ C0TEQ £0TFQ 0T CQ 20740 3070 Y0790 807 €Q 80T .. @eQ ded
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lpu ebibope IEEE C37.94 e J pene

ycmaeka akmyarsibHa OJisi OCHO8HO20 U

pe3epP8HO0c0 KaHallos

=124 MICOM

- g SYSTEM DATA

- 7 CB CONTROL

- j» DATE AND TIME

- CONFIGURATION
-y CT AND VT RATIOS
-y COMMISSION TESTS
- j» CBMONITOR SETUP
- OPTO CONFIG
-y CONTROL INPUTS
- CTRL IjP CONFIG
-y 1DIFF CONFIG

- CTRL IjP LABELS
- Group 1

5> Group 2

3> Group 3

V> Group 4

Edited

IName

Scheme Setup
Address

2 Terminal
0-0

Baud Rate Chl 6dkbits/s

Clock Source Chl Internal

Comm Delay Tol 250 . 0us

Comm Fail Timer 10.00 =

Char Mod Time 500.0ms

Inrush Restraint Disabled

Vectorial Comp ¥Yv0 (0 deg)

FPh CT Corr'tion 1.000

Commz Hode Standard

x
Current Setting: oK
IStandatd Cancel
New Setting:
Standard LI Hulp
Standard

> Title of presentation - Date - References
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Onmuyeckul 6r00xem Orisi MPSIMO20

coeduHeHus

850nm Mulfi 1300nm Multi 1300nm Multi| 1550nm Single Mode
Mode Mode Mode
MOLLHOCTb 419.8dBm -13dBm -13dBm -13dBm
nepenaTt4yumka
YyBCTBUTENbLHOCTb -25.4dBm -40dBm -40dBm -40dBm
npueMHuKa
Optical Budget 5.6dB 27.0dB 27.0dB 27.0dB
MuHum. 2.6dB 24.0dB 24.0dB 24.0dB
3anac (3db)*
yAaenbHoe 2.6dB/km 0/8dB/km 0.4dB/km 0.3dB/km
3aTyxaHue
Makc 1 km 30km 60km 80km
paccTtosiHne

e

Key: * 3dB —HeobxoaMMbIit 3anac HyBCTBI/ITeJ'IbHOCTI/I
B pacyeTe Ha CTapeHue Kkabens |
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Current Differential

> 16 bit ALMN
> ACUHXPOHHbIE BbIOOPKU MO 8 TOUYEK Ha nepuoa
(12 samples/cycle in Disturbance Record)

> OnpeaeneHne BeKTopa ToKa nocre oocyera ogHoro
LMKna no psagy dypbe

Proven best noise immunity in difficult applications
adjacent to HVDC, switching noise, series compensation
etc...

» KoppeKkuusi BeKkTopa no BpeMeHHU

> Title of presentation - Date - References
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N3mepeHue moka u punbmpayusi - 1

i(t)
12 i3
i1 14
-
5 i8
6 7
g N-1 N
| = N Z in exp ] noB™t  N= Homep BbiGOpKM B

n=-1 LnKne
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N3mepeHue moka u punbmpayusi - 2

N-1

2_|'Y sinp oAtip
N |n=1

=2 | lo +iN +Nz_llcoqqomti
N{2 2 & i

6= |l g lj ¢
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dopmam nakema OaHHbIX

Status
and
commands

Current
vectors

24



dopmam nakema OaHHbIX

> CtaptoBbin ¢pnar (01111110) ana cuHXxpoHu3auum cooodLeHunsa
> Anpec pene

> MeTKa BpeMeHu AnA BblYNCIieHnA BpeMeHU npoxoxaeHuns
CUrHana

> WHdopmauuna o ctatyce 1 nepepgaBaeMbiX KOMaHAax
> 3 ¢pa3HbIX BEKTOpPA TOKa

> [lononHuTenbHoe TopMmoxeHue (2 rapmoHuka ana P541/P542,
PVXUM 3aliMTbl y4acTKa oluMHOBKU P544/P546)

= CRC

> @PuHuwHbIK dnar (01111110) ona cUHXpOHU3auumn coodLLEeHUsA

Total 24 Bytes
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KoHeuyHoe epemsi npoxo)x0eHusi cu2Hana

B "N\

RelayA |-————————————J”| RelayB

Tok Ha 1C B /\/
Tok npuHATLIK OT [IC A /\/

3afepXxka
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A

KomneHcayusi epemMeHuU npoxoxo0eHus1 cu2Hasna

> CHHXpPOHHbLIE BbIOOPKN B 0O0OUX pene
NMpsimoe cpaBHeHUe BbLIOOPOK

CuHxpoHusauusa mexay perne nocpeacrtsom GPS — yto
cnyuutca npu orcytctBun GPS?

P545 and P546 only

> ACUHXPOHHbIE BbIOOPKU
HenpepbiBHOE n3aMepeHue pacxoxXaeHUsi BpeMeHu

MporpaMmmHasa nogroHka BEKTOPOB
Bce mopoenu, P541-P546

> Title of presentation - Date - References
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Bpemsi npoxoxxodeHus1 cu2Hasna
usMmepeHusi - 1

> Title of presentation - Date - References
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Bpemsi npoxoxxodeHus1 cu2Hasna
U3MepeHusi - 2

N3mepeHHOEe BpeMs BbIDOPKU Bpems 3agepxkum
tB3 k= (tA % tp2) tpl = tp2 =1/2 (tA % tAl) - td

> Title of presentation - Date - References 29



CpaeHeHUe eeKmopoe MmokKa

| (tA4)

At = (tA4 - tB3% )

AO=oAt
ecnu | (tB3* ) =1Is+jlc
=|cos6 + | 1sind
TO | (tA4) =1(tB% ).(cosA®+jsinA®)

=lcos (0 +A0)+jlsin(6+A0)
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HAdugpepeHuyuanbHass xapakmepucmuka

Topm TOK

pigsl=1/2 CllaH gl

31



A

MaHOoB8€eHHbIe uaMeHeHUs1 epeMeHU rnepedayu (1)

» HeoguHakoBble BpeMeHa npuema/nepenayv npuBeayT K
HenpaBuIbHOMY CPaBHEHUI0 BEKTOPOB U
HenpaBuUNbLHOMY BblYUCIIeHUIO And. Toka

> BonblWNHCTBO UN(PPOBLIX KAHANOB NPOMNYyCKaloT
CUrHarsbl pa3HbIX HanpaBneHU No O QHOMY U TOMY Xe
nyTu

» WHorga KpaTKoBpeMeHHO 3TU BpeMeHa CTaHOBSATCS
pa3HbIMU

» MoryT npuBecTuy K NOXXHOMY cpabaTbiBaHUIO

> Title of presentation - Date - References 32



A

Ma2HOoB8€eHHbIe uaMeHeHUs1 epeMeHU rnepedayu(2)

» Pene HenpepbIBHO namMepsieT BpeMs NpoxoXxaeHus

> JlioOble U3MeHeHUsa BO BpeMeHU nepeaayv npmBogsT K
TOoMy 4TO perne nogHnmaet yctaBky K1 oo 200% agns

achhekTMBHOro 6rnokupoBaHms anc opraHa npm Tokax
Ao Is2

> W3MeHeHUs aKkTUBHbI B Te4EHUM yCTaHOBJI€EHHOIO

BpeMmeHu (max 0,5 ¢) nocrne KoToporo ycraBka
BOCCTaHaBNMBaeTCH

> Title of presentation - Date - References
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MaHoeeHHbIe U3MeHeHUs1 epeMeHU repeda4vyu(3)

cpab
Ond TOK
0\0
Q
11 | > &
diff . O‘b Q}\OCO
+ | + | N
C| <
gios ! KIH
IS1— I52
Topm TOK

||biq3|= ]/2( ||A+I | |B+|| B |

> Title of presentation - Date - References



KomneHcauusi eMKOCMHO20 MOKa

| 7 IR
—+ —
ARRRRLN

Ich Ich
V L I VR
L

B ycTtponcreax [3J1 Heobxoanmo yctaHaBnMBaTb TOK
cpabaTbiBaHUA Bbllle TOKa 3apsiga JIMHUK
P543-546 BblYMTaeT eMKOCTHbLIN TOK U3 U3MEPEHHOro ToKa

Nonb3a: yBenunyeHne YyBcTBUTENbLHOCTU Npu K3 yepes
nepexoaHoe ConpoTuBIIEHUE

> Title of presentation - Date - References
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Tunoeblie eMKOCMHbLIe MOKU Kabensi/BJ1

A/km

30

1.2

>
11kV 400kV

Line Volts

Underground cables

A/km

0.3

>
132kV 400kV

Line Volts

Overhead lines

> Title of presentation - Date - References
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P541/ P542 — 3auyjuma mpaHcghopmamopa

A CunoBon TpaHchopmaTop <—<
) —

BN

BN

P540
Scheme

Vectorial
correction

Ratio
correction
,)§

Virtual interposing CT

Virtual interposing CT

> Title of presentation - Date - References
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Koppekyusi 2pynnbi coeQUHeHUs!

Yy0, Yd1, Yd5, Yy6, Yd7, YdTl, YAyO ... etc.
0°, -30°, -150°, 180°, +150°, +30°, 0° .... etc.
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bpocok moka-meopusi

Pabounn pexum

[NlocTaHoOBKa noA
HanpskeHne

> Title of presentation - Date - References
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|

Example MV Application:
Teed Feeder Protection

End A End B

Differential protection can be IDMT or DT
delayed to discriminate with tapped feed
protection:

Fused spurs
Tee-off transformer in-zone
Ring main units (RMU)

> Title of presentation - Date - References
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Example HV/EHV Application:
Stub Bus Protection

Open
disconnector

> P544 and P546 have two
sets of differential CT
inputs

»  When disconnector open,
diff. protection is
provided for the stub bus
only

» No current vectors
transmitted to remote end

>  No diff. intertrip

> Title of presentation - Date - References 41



Additional Communications
PYHKLUNUN kaHana

» Bce TepMuHanbl noaaepXuBaroT ABYX- U TPeXpenenHyo
cxemy

> BO3MOXHOCTb U3MepPeHUs1 TOKa Ha yaaneHHOM KOHLUe U
dmkcauusa ero B ocumnnorpamme

» CTaTucTtuka olumM0OoOK KaHana CBA3m

» [MpsAMoe TeneoTKn4YeHMe- MoXeT ObITb UCNOMb30BaHO
ANs YCKOPeHUsi ANCTaHLUMOHHOW 3alMUThbI

= Paspelualollee TeneyckopeHume

> Title of presentation - Date - References 42



Direct Intertrip

Transformer
Protection

> Title of presentation - Date - References
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Permissive Intertrip

B
X ' X
‘ F
Relay A Relay B
= Busbar
] Relay

Data Message

O-"—b—@ s o—O

= Example shows interlocked overcurrent protection
Feeder fault seen within busbar zone
Remote end trip after set delay for PIT & current > Is1
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8 Programmable Intertrip/Control
Commands, End - End

Single or dual fibre optic comms.

850nm gi’—
1300nm o9 ‘o ’;,:
\\ >
z

8 +PIT

8 Commands from PSL end A - PSL end B
Distance and DEF aided channel schemes
Breaker fail backtrip to upstream CB

Force remote end A/R for successful local A/R
SCADA for remote end substation
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Best to Keep PSL Simple:
cxema pabomsbi! []3 ¢ pa3pewarowuMm cusHasiom

(7)
> 73
—> 7
—>7I
> §x-|—|— Send Logic : Z1
7] —— Trip Logic : Rx + Z2
72—
23 TX TX
0& RX 1 RX 06
1& 1 154
1 — 1 P=Tri Tri <1 o— /1
12 —&{ T2 Il P P 4 12 Z2

Z3 T3 T3 Z3

> Title of presentation - Date - References
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PSL Implications:
Permissive Underreach Scheme (2)

A = Race between relay at D
—> E— picking up and signal send
@_,_ from relay at C resetting,
%C( )L following opening of breaker
I’T\I éFauIt T at C
21 [—
Send Rx +22 = |f signal send from C resets
A B before relay D operates then
—% > > aided tripping will not occur
<::>_>_ Y
C D > To prevent this a 100ms delay
W 'T\ > on drop off of the signal send

21 21 is used in the PSL

Rx + 22
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PSL Implications:

P540 Distance Schemes
A B
ﬁ( )&

@, B7 87
BT A S e

21 21

> Better security is offered by a distance scheme if
permissive signals are routed separately from the
current differential

ie. - 87L channel failure for one line should not
jeopardise the backup 21 scheme

> [lpun Hanuuumn napannenbHbIX TUHUN PEeKOMEeHAaYeTCS
ANA paspelwarowmx CUrHanoBs UCNONb30BaTb KaHan
cocegHen NIMHU
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Ha3HavyeHue yHUKanbHbIX adpecoe peJie

» [nAa npenoTBpalleHUs HeNnpaBUITbHOrO POYTUHTra
CUrHaNoB MynbLTUMNIIEKCOPOM

> Range of addresses for 2 terminal applications
1A, 1B; 2A, 2B; 20A, 20B

> Range of addresses for 3 terminal applications
1A, 1B, 1C; 2A, 2B, 2C; 20A, 20B, 20C

> Title of presentation - Date - References
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Communications Path for
Two Ended Application

> Title of presentation - Date - References
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Communications Path for
Three Ended Application

RX|CHI CH2| Tx

> Note: Fullline
protection is
provided even

Tx should one
communications
CH2 path fail

» E.g. ForA-B
channel fail, C
still offers line
protection and
will intertrip to A
and B in the
event of a fault

P540

CHI
RX
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Dual Redundant Communication
Channels Option

> Both channels are active - relays automatically select
the correct message should one channel fail

= “Hot Standby”

> Title of presentation - Date - References 52



Dual Redundant Communications

Multiplexer
—X

> Title of presentation - Date - References
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Use of Mixed Comms. Options in Suffix J

» CH1 and CH2 can now be selected to operate with
different optical drivers, one 850nm, plus a direct fibre
connection:

CORTEC codes H to R:

Product Specific Options

1300nm single-mode { single channel
1300nm single-mode ! dual channel
1300nm multi-mode { single channel
1300nm multi-mode ¢ dual channel
1550nm single-mode { single channel
1550nm single-mode ! dual channel A
Ch 1850nm multi-mode + Ch 2 1300nm single-mode
Ch 1850nm multi-mode + Ch 2 1300nm multi-mode
Ch 1850nm multi-mode + Ch 2 1550nm single-mode
Ch 11300nm single-mode + Ch 2 850nm multi-mode
Ch 11300nm multi-mode + Ch 2 850nm multi-mode
Ch 11550nm single-mode + Ch 2 850nm multi-mode :'_I
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Ady6rnupoeaHHoe coeOuHeHuUe

> WUcnonb3yrorca oba kaHana CH1 and CH2...

e 9%@ 5 Relay A Relay B

MynbTUNJIEKCOP
—_—\

> Title of presentation - Date - References
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Be Careful in Triangulated Schemes
with Mixed Comms Channels...

RX|CHI CH2| Tx

» End C has 850nm

TX CH1, and 1300nm
CH2 CH2
» End A has 850nm
P540 CH2, and 1300nm
CH1
CH] » CH1 and CH2 can
not be inverted
RX by settings
» RELAY A AND
RELAY C WILL
NOT BE THE

SAME CORTEC
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Zone 3
Distance

Dual Main Protection -
87L Differential, 21 Distance, Plus Backup

87L Current Differential

Zone 3

Zone 1/ 2 Distance Distance *

Directional / Non-Directional
Overcurrent and Earth Fault

(* Zone 3 can be set forward
directional if required)

> Title of presen.

tation - Date - References
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AUcnonb3oeaHue ducmaHuUOHHOZO SJIeMeHma

> Bo3moxHa pabota napannenbHo ¢ [3J1 kak BTOpas
3awumTa

= Wcnonb3oBaHuMe KaK pe3epBHOM B crlyyae notepu KaHana
= [ns uenu aanbHero pe3epBUPOBaHUSA

> [na cMewaHHbIX NMHUK 3anpewatb AlB B cnyyae
OOHapyXeHMs NoBpeXaeHNUA Ha KabenbHOM y4YacTKe
Tpaccobl

> Title of presentation - Date - References
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P543/P544: Distance Protection
Three Quadrilateral Zones

(Zone 3 can be set forward
directional if required) X A

Z2

Power swing
blocking band

] .
Z3 Directional Line
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Quadrilateral Characteristic

> For load avoidance, and better ground faulit
resistive coverage on short lines

X

JA

ZL

Z1 / Load
R

/ F

RphG

=R

> Title of presentation - Date - References
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Generating a Quadrilateral Zone 1 Impedance
Characteristic via Four Phase Comparators

A =V-1Z
B, =IR
tz
A, =-1Z
B,=V+IR A=V -
IR
B,=-1Z
- > IR
IR

-1Z

VPOL

Trip criterion :- 180° < ZA- 4B
< 0°

A,
B,

> Title of presentation - Date - References
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Phase Comparator Principle

A p A
/g B
B Lags A B Leads A

Restrain condition Operate condition
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16% Cross Polarising Level Deals with CVT
Transients and Close-up Faults

Fault incidence

l CVT error

Faulted phase voltage

\V/\V/\vf\v 16% Synchronous polarising

—ﬁ A— Polarising voltage

(Before squaring and
90° phase shift)

> Title of presentation - Date - References



Preventing Zone - 1 Overreach
Quadrilateral Characteristic

Prefault power flow

Tilt Down

> Title of presentation - Date - References 64



Preventing Underreach
Quadrilateral Characteristic

Prefault power flow

Tilt Up

> Title of presentation - Date - References 65



Neutral Current Polarisation
of Quadrilateral Reach-Line

Prefault load flow

—>
[T Ep - Zgp 1nZiA  ZiB | ZsB Eg 4
- _ X
R
R
RH—> - F
PH E fault
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Sequence Diagram for Resistive Ground Fault

Z51A ZL1A |4L1B %s1B

- HZ"H:'?.
EAC\F 1A 1B Eg

ZsaoA Z12A |Z1L2B Zs2B

— n—}ru -——|:|T1—|:|— 3R
2A 2B F
ZoA ZoB IF
/\ /\ —

/ N\ / N\ 3

Z50A ZL0A |ZL0B Zs0B
— 1+ 1

loa lo

/ZQAz /ZOB /'OA =/|OB =/I|: in which Case/IN =/I|:
A
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Negating Under/Overreach Effects of Infeed

> During a single phase to ground fault the Neutral current
is approximately in phase with the fault arc current

= The reactance line of the Earth Quad Elements is
polarised from Neutral Current

> Under and overreach effects are minimised dynamically

> Title of presentation - Date - References
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Backup Overcurrent Protection
51P/51N/67

Four stages of directional/non-directional phase overcurrent
protection

I>1 and I>2 IDMT or definite time
I>3 and >4 definite time (t=0, instantaneous)
Four stages of directional/non-directional earthfault protection
IN>1 and IN>2 IDMT or definite time
IN>3 and IN>4 definite time (t=0, instantaneous)

Directional decision polarised from VN or V , allowing use of open
delta VTs

I> and IN> elements can be enabled permanently, or on channel
failure

Useful for enabling as Switch on to Fault protection

> Title of presentation - Date - References
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Backup Overcurrent Protection

51P/51N/67 IDMT Curves
IEC Curves IEEE Curves
Operating Time (s) Operating Time (s)

1000 pemmpmpmrmrrremeied [EC S| 100 32 \|\;|||
: IEC VI US El
- 1IEC El us |
4 IEC LTS usS Sl

100

10

10

||I| _ -
o [
1 10 100 1 10 100
Current (Multiples of Is) Current (Multiples of Is)

0.1
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Backtrip

From other device

yPOB

2 ycTaBKM Nno
BpeMeHM
BbicTpbIV Bo3BpaT
(15ms)

3anycK n3BHe
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Boszepam YPOB

[Myck (BbIOOP B MEHH0)

MexaHuam cbpoca Tanmepos YPOB

3alnTbl OCHOBaHHbIE Ha
TOKOBOM MpUHUMNe
(Hanpumep, 50/51 — MT3,
46 — T30I1,

21- guCTaHUMOHHasa 3awmTa,
87 — onhdepeHunanbHas
3awmra

DUKCUMPOBAHHbBIN MEeXaHN3M Bo3BpaTa.
[cpabaTbiBaHMe |A<] U
[cpabaTbiBaHMe IB<] U
[cpabaTbiBaHMe IC<] U
[cpabaTbiBaHMe IN<]

OpraH vyBcTBUTENBHON 3H3

DUKCUPOBAHHbBIN MEXaHM3M BO3BpaTa.
[cpabaTbiBaHMe | SEF<]

BHelHAa sawnTa

HocTtynHbl Tpyu onumn. Nonb3oBaTenb MOXET BblOpaTb OAHY
N3 OaHHbIX OMNUUN.

1. [cpabaTbiBaHMe Bcex I< n IN<]
2. [cbem BHewHero curHana) Ul cpabateiBaHne Beex I< n IN<

3. BeikntoyaTtenb oTkNoYeH 3 noncamu (Mo ONok-KoHTakTam
Bblkntodyatens) U [cpabaTbiBaHue Becex < u IN<]
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Overload Protection (1)

> Overcurrent protection designed for fault conditions

> Thermal replica provides better protection for overload
Current based
Flexible characteristics
Single or dual time constant Time

Reset facility

Non-volatile

Current
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Trip time (s)

Overload Protection (2):
Dual r Characteristic for Transformers

10000

-::::

1000 -

100

10

1 2

3

4

|

5

6

Current (multiple of thermal setting)

Single
characteristic:
T=120 mins

Dual

/ characteristic

Single

— characteristic:

T=5mins
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Broken Conductor Protection (1)

Bl

> Majority of system faults are a result of short circuits

Easily detectable
= Possibility of open circuit faults exist

Difficult to detect with conventional protection
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Broken Conductor Detection (2)

> Existing detection methods;

Combination of
under/overcurrent logic A

Negative phase sequence e~ a\ .
overcurrent ~~ XX

. Consider suitability for all _ /4’;‘04&\>

load conditions = \\JFA\:‘W"/: \
= P54* uses a ratio technique: q <X

. o [ YRS —
I, 11, is high for open circuit ( ‘e‘
fault condition A\l&
Benefit: Load conditions W NN
have minimal effect / ‘V \
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VT Supervision (1)

W

lp and 2¢
logic >

| 3¢ on load
L i on loaC
logic
VT S Event record
- 3¢ on Blocking
energisation ™ Adaptive setting

E] logic

MCB digital i
input

Alarms
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VT Supervision (2)

SN Loss of all 3 phase voltages
under load
AN
I
N
| I L
il
i P540
r_I r_I f—
VTS alarm
T T N VTS block
R & » LCD
“ -
LI Event
Voltage records
collapse

> Title of presentation - Date - References



VT Supervision (3)

SN Loss of all 3 phase voltages
upon line energisation
SN
I
YN
| I L

N

P540

VTS alarm
VTS block

_I\\\j
_I\\\j

_>
EJ %J . & » LCD
L| = Event
No records

Voltage
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Alternative Setting Groups:
Use for Switched / Alternate Feeding

___ Setting SCADA
- Selection or PLC

inputs

I I I Four groups available
1 3 4
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Integrated Autorecloser with
Check Synchronism (Example: P543)

> Up to four reclose shots:
First high speed shot can be single pole
Three delayed AR shots
= Selection of elements to initiate or block AR
> Check synchronism function allows:
Live line/live bus in synchronism AR
Live line/dead bus AR
Dead line/live bus AR

Safety checking prior to manual CB close authorisation
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Fault Locator: (P543 - P546)
With Mutual Current Compensation

3.8016km 10miles
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~
~

Bay Monitoring

= CB state/discrepancy monitoring

|

CB condition monitoring:
Number of Trip operations

Sum of broken current; I*
(1.0 <= x <= 2.0)

CB operating time
CB operations during period

Condition based maintenance
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Remote Communications

Courier
Modbus

DNP3.0
UCA2.0

Y V ¥

IEC 60870-5-103

> Digital Control
Systems

| I |

3 K g
" n a
L x
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MiCOM P540 Series
Summary

> Per phase basis comparison
= Differential gives high sensitivity and phase selectivity

> More integration, less panel space, less interwiring, lower
installation cost

» Comprehensive backup protection, AR etc ...
> No need for panel mounted instruments

> NO and NC contacts along with graphical PSL allow
interlocking schemes etc to be configured

> Self monitoring removes the need for extensive periodic
injection testing

» Condition monitoring of CB bay aids maintenance
scheduling
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P540 Main Protection
Unit Protection Relays

Main Protection 21/21G 67/67N 50/51(N) A/R 1.5CB 1o
P541 Current Differential 8¢
P542 Current Differential| ] 115/14.
P543 Current Differential ] () ® 115/14.
P544 Current Differential [ o (] 115/14 ®
P545 Current Differentiall @ °® Py 2-11/32 °
P546 Current Differential L [ ® 2{1/32 ([
P547 Phase Comparison ® 11)/10

Models P543-P546 cover both single and three pole tripping
applications

P541, P542 and P547 cover three pole trip applications only
P545 and P546 may also be used in conventional non-SDH
applications to boost digital I/O offered, needing no GPS
P543 to P546 extra I/O supports 16 timers in PSL
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