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PR B e e RREZ S SN FETF
W ORA iRk 2
Internal Short Circuit
Phase: 8T7H, 87T
Ground: 87H, 87T, 87GD
System Short Circuit Back Up Protection
Phase and Ground Faults
Buses: 50, 50N, 51, 51N, 46
Lines: 50, 50N, 51, 51N, 46
Abnormal Operating Conditions
Open Circuits: 46
Overexcitation: 24
Undervoltage: 27
Abnormal Frequency: 81U
Breaker Failure: 50BF, 50BF-N

PR A R R e B A

Owverload Phase

Breaker

Failure
Breaker Phase

Failure /Fault

(1 []

[1 []

Underfrequency

\ \ Ground
Overexcitation Fault
Undervoltage Ground

Open Conductor Fault
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M-3311 Application Adaptation

Dy5y11
Dy5
Example:
| W1
I v - Xfrm: DAC
* CT: Yabc
Drelta Primary /
w2
s Xfrm:lnverse Y
* CT: Yabc
W3
o Xfrm: Y
* CT: Yabc
Delta Primary /
Transformer/CT Connection: % Standard ¢ Custom
Transformer Connection (W1]  Transformer Connection [(W2]  Transformer Connection [W3)
Dac E (A - | Y =l
C.T.Connection [W1) C.T.Connection [W2] C.T.Connection [W3)
¥ E Y B Y =

Zero Sequence Filter Enable; I™ Wi

I w2 [ w3

o]

Transformer/CT Connection: (¢ Standard  Custom

Transformer Connection [W1)  Transformer Connection [Ww2)
IDac j Ilnv. ) i :I
C.T.Connection [W1) C.T.Connection [W2)

[Y = Y El
Zera Sequence Fiter Enable: I w1 I w2z T w3

Transtormer Connection [W3)

IY k|

C.T.Connection [W3]
i |
A -

Dab

Input Active State: B

& Close

< 4 3

Dac
I, Y P
(" Open C Open € Open C Ope,, Dab =
¢ Close ™ Lloge T Llose

@ Close % Close

—
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2nd and 4th
Harmonics
During
Inrush

om0 WO M0 WO N aN om0 S 60

1 O
M . . ¢ =

Typical Transformer Inrush Waveform

Trip Characteristic — 87T

= 2.0
: = TRIP
+.
£ 45 87T Pickup
J._:-.n.' o with 5th Harmonic Restraint
e Slope 2
%
| —
& - 87T Pick Up
» RESTRAIN
—_— Slope 2
0.5 Breakpoint
o Slope 1

A2 AW
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IPScom Exampfe: Element Setting

Piekup(100 | 5 r“-- |_
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1, 1ypical Applications

« M-3311
* Dual generator

unit differential
wrap
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Typical Applications

REF

« M-3311

* Dual
secondary
windings
feeding
power plant
auxiliary
systems

Typical Applications

System System
—+ 4
) o
52 52'

ke s

ihg

I—REF ks i iy
—

A
-
T

I M-3311 M-3311 }
 C——— bessssnmn=e -

« M-3311, Main-Tie-Main Substation
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System

Typical i
Applications
M-3311 L

» M-3311 rYYYN

« Generator unit
differential wrap E—'E—

3.1.2 [PScom

g At AR R R LA
B FRMEEE AN 2 R Y PEFAG
FARE 4N BRI

PR R R SR T

IPScom Example: Element Selection

RS | Rebay Selipeosinis

Ot Crimmrdt it bt Breadiet Morston
EE—— e | X i i Bmwa |
e T Feren Iranm Gszarad brye. T wres Progas = [
R Y e | — ey | [AT ] | S |
fratar Phase Irruihru. [Tl Frew T Cirsd [
Imitan. Phaoe |m5:EL | [— :
B ik Dt B e T fbererienl
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IPScom Example:Settings Summary

Al Setpoints Table
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IPScom Example: I/O Assignment
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3.2 Schweitzer Engineering Laboratories, Inc:
RGP T E N AR T 2
ERHVE AT AR B P RN AL P

o D HT R G R A Z A T % e T

3.2.1 SEL387
L7 2REHRCATFLEL AL > ¥ N 3 %
AL RREDLNFELTF RN PFLELIREER
L on R R

BHERAFRE (11 elements)

¢ Phase current (Inst, Definite, Time and
Torque Control)

Negative-sequence current (Inst, Definite,
Time and Torque Control)

Zero-sequence current(inst, Definite, Time
and Torque Control)

Phase current(2 Inst)

18
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SEL-387 Relay
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B

4HBL
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B EEH B SN RE
(REFRE2)

Operating Region

Mew Position of Characteristic
After Harmonic "Raise”

loperate

inl op J 25% Restraining Region

IRS1

| Restraint
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18R RE R B B 5 2 PR R

(RERE2)

Relay
Word
Bits
IOPn +
Us7P ‘_f\ ik
(setting) I/

|
| D |
|
I IRTn == f(IRTn) ZE } 87Rn |
|

|
| [HRTn —e"s s I
HRSTR=Y =
| oprP i P800 |
| (setting) :

b o e e e L e D
2 SEL 2890

TR T ERERR LGS E SR S W RS232
ﬁ\i\&u:i{ﬂ‘ﬂé‘b#?*wé‘ﬂ%ﬁﬁﬂ@ﬁ%ﬁﬁcé‘é 3%
‘}”]/T\i;“K“ﬁnb%“é’—,pxﬁﬁfﬁ‘g?‘ﬂ‘@ﬁijﬁﬁ = d K
i = D AR F TR E R Qﬁg?]f%if%?’jigféc?ﬁ

w4 Al o

SEL-2890 Ethernet Transceiver

21




SEL_ 22890
O S EL == 55515 =1Lt
=l 10BASE-Ti=E=E ==
= PBEETCP/IP

FTP

T elmet

Saerial tumnmelimg
Serial routinmng
E—-—-rmail

vViveb page server

SEL2890 4~ 4 i* eh3k T2 & &

DE-9 Female

sl ) SEL-2890

b

sl Ay b
Lo4L

with 32 bytes of data:

192 L2 2 bytes=32 timo<lBns
192 £ & bytez=32 time{lBma
192156 £ = bytes=31Z timedldns
T2 168.0.2 = bytes=32 ¢imedlPas

22



SEL2890 Email &
v p b &

Slave IED
Addr. 13

Slave IED
Addr, 12

&
‘=,7::

SEL-2890 L

i5

SEL2890 /

#

N
NV

4 %; ’

xR Ty Trip %

3l dp e [P o

SF1-2890 | Master Polling IED
i

T
K‘n
LAN :
— _, ,.-"l
JR\“_ _";&MK
“J stzeoo | stavermn
f? Addr 10
SEL-289%0
31
Slave IED
Addr, 1

Relay 1 Date: 10-29-2001 Time: 13:42:22.650
Station A Serial Humber: 2001242085
Event: AG T Location: 50.42 Time Source: OTHER
Evant Mumber: 10344 Skat 1P: 0 Bhot 3P: 0 Fraq: &a0.00 Gromp: 1
Toergets: INST ZOME_1 A-PHASE QROUND
Breaker 1: OPER Trip Time: 15:42:22.850
Breager 2: OPEN Trip Time: 15:42:27.850
PreFault: IA IB i¢ 13 a2 VA VB Ve Y lmen
MAG{AEV) 248 251 243 3 2 134,001 134.049 134,140 134.002
ANG(DER) -0.3 -120.0 119.7 =-35.9 142 9 a.0 =-120.0 120.0 0.0
Fault:
MAG(AZLV)  16€0 251 247 1644 1637 111.984 138,084 138.141 132,054
ANG(DEG) -79.4 -120.0 119.7 -07.92 -00.0 2.0  -1Z0.0 120.0 -0.1
LCR L¢R
BEBR BBBR
OARD OAAD
EDDEKE EKDDER
HE:8=21 FMEA THBA FHEB TMEB ARAAAR DBEBEBEB
TRIG anononan  ooononon  aooonona ooooonol o1 10 o000
TRIP Q0J0Ccoo0 O0OCOOOOOD 0O00DOOOD OOQOCOODOOD D1 10 OO0OOD
. e
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3.2.3 1EC61850: 5 ¥4 A X B R T #- 2 % R B i
LR s BiE A 4 PTG R e NP I E
e SR E = e U - NPT TRV B I U= s i -4
FoE TR A R 0 e XA B K T AR
IEC61850 %] p& & eh &k g o
RABHIZFEFTRE 2 bR

He:

IEC &1850
AML 5CL Fles

DISTRIBUTE

P

[EC B850
KWL 5CL Files

-h\‘h{

CREATE SETTINGS

- [ -1E3!
A Bt Vew  Toos Wndow  Hep
i L ok
= il E_;pum s St inasiEctMy | :mﬂmw
- P— 5 on | Logc¥a  Datdlten ::
% T | ® zenmd RraL L4211 AGocostiessegn
SL-4FL_paL | = SEL-421_DOL GoossMesiage % %ﬁﬂg}mgg:
AEERICHN & : REM D60 b Deeon, GELOLIN] st
Foi - m il ol O by Cewsoe. G0, ke st
& Pos RELT

| H.un,..qul-uF

-

-

Eoup L

-]

=0 Lyl

& Graphicy Loge |

T Logi Smdstor |

(=T ]

g F

& Gopd

@ &ops

B IS

o Sobsl

R

o T=ai

45 DM e Sl
& Chaned X
@ Chanred ¥

W o PartF

H @ Portl

o Pt

@ Portd

L+
L3

SEL-3 L D09 Settings Dwver

S T

ToED] Ao et Coecisd  DewctinCost sasam bRt

REF

e e aw

e — LA

[ I

A e | =vem nm|
IKH NOTE =
= "1 anm
s = [ o]
% EE= —— ANE
[~

iT
(

Fllage SEL e Saflings  Compbad SELage |
Corspled SELnge

DEITIOE=IAE 1 FB a3
TV -FERG TS
&

# Compie Giraphvion T BELogs |

[,} SELOg To 5w

gy sU

&
E

i

i —

|

ﬂ'hw'l'ﬂmll'!].ﬂﬂ wiﬂm!!lﬁ-m Pt & 030 LGOS0 h.EI. Graptical Loge: |
e T Ry ey S
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Conitel

S5W-5

Fiber-Optic Ring

_swa ] —

/2 B LvDoroioMcan
f i amed varisties
- Py Unnamed Yeriabies

[ emeyisak-hntie s
#-Rdocourceom
&Aoot
B 254 mms % Adaouoz
= 8 Local % Adaowos
Server Variables & g;‘;
= . Eo i
ic BepItL Vienaties / Logical 2 Rdeswe
B % aiuia Typne ' Devices = Rdosnes
= g Physical Devices (Remote Modes) F Adcsw
& B LvDaz010MCAD v [ csms
# - & LYD3I2010PF) # A oaim
=8 (vDe2010PPT i mmg
& B LVDI2010PRP & AL
& B LvDazMorTZ % RJLPHD1
8 voaz100pF & B
# 8 LvDaz100PP H Mz
& 8 LvDa31oopP2 # AdsmMe
Sk /0070 OMCAD - ]
= B LvDaroiops -
& dHsme
= B Lvpagzion
= B LvDaimcaD
B LYDPTY Physical Device
# B Lv¥DPTZ
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She

=l LLnO$Estadn:

A-LYDI701 OMCADCTRLY WY ALPHD1$5Tolac
LVDI70N OMCADCTRLIMVICSWI $STEPos
LVDITOT OMCADCTRL WWVICSWH $STORCIsOr

A-LYDATOH OMCADCTRLI NYVICSWH S5 THORORnCr

A-UVDITI OMCADCTRLI WNVIXCBR1§5T3Pos
LWDET I MG ADCTRLTNYWCHRT 51 $L00
ILWDETIN OMCADCTRL MWNCSWIZES TH0pCI=0r
LWDE70N OMCADCTRL WVICSYIZES THOpONCY
LYDITN OMCADCTRLY WYICSYIZES TEFsiCls
LVDI70N OMCADCTRL MWACSHMZES TSR slOpn

A-UYDAT0  OMCADCTRLI WVIC SIS THOKCls
LYDIT OMCADCTRLY WYICSZFS THOKOpN

A-LVDIT0TOMCADCTRL WWICLO1 SSTSET

A1 YDAT0 OMCADCTRLNWACILOM $STSBIKD2

A-LVDATO OMCADCTRL WACILOA SSTHEIK03
LYDATOIOMCADCTRL WNVICSMIFS THPos
L YDITI OMCADCTRL NVACSWIFS TH0pCIsOr
LYDAT M OMCADCTRLY WWACSHISS THORONCY

S UVDET0 OMCADCTRL WAACILO2SSTSBIO
L VDATOH OMCADCTRLMWVICILO2§STHEID 2
LVDITIH OMCADCTRLE WVIHSWIT $STSRos

A-LYDIT I OMCADCTRLE NV SWIH $STSLoc

ALYDIT01 OMCADCTRLI NVICSYWS TSOpCisOr
LYDITO OMCADCTRL WAACSHMSS THORORNCY
LYDETI OMCADCTRL NWACSYIASS TSP il Cls
LVDATI OMCADCTRLY MAVICSYA4SS TEFslOpn

A0 YDATIM OMCADCTRL MYICSHMI4$S THOMCl2
LWDATIH OMCADCTRL Y AACSWA4SS TEOKOpn
LVDE7IN OMCADCTRL WVICILOIFS TSR
LVDETO OMCADCTRLY NVACLOZESTEEIKD2

ALYDATI OMCADCTRL WYIKSWI2S5TIPos

AL VDET0 OMCADCTRLE VX SWZSS TELoc
Ly DaTo OMCADCTRLY PWICSAISSE THORC Iz Or

AUYDATH OMCADCTRLI INVICSWMSSSTSOROpNCr

41— WDIT M OMCADCTRLY WWACSWISSSTEF siCls
il LVOUTRIIMEAD _"_wn«amm:mcmuwmmsﬁmm

# ANamed varisbles LVDITOOMCADCTRL 1 NVICSWSSSTSOKCIS

# [\ unnamed Variables A LVDAT0OMCADCTRLA NWCSIMSSSTHOKOpN

# [ Data Sets V09701 DMCADCTRLI NVICLOSSTSED1

= 9 Logical Devices - LVDITHIMCADCTRLY NVICLO4STEND2
& £ LVD9701 OMCADANN A-UVDATM OMCADCTRL WWSIMGT S5 TNz im

= ELVDST01 OMCADCFG e
i - Logical Nodes e

1

_'_,__,-:-""
= B Data Sats =
B Lunosccouts e
B LinosEstados —
- B LLNDSMedidas
# -3 Named Types
# £ LVDE701 OMCADCON
F £ LYDe701 OMCADMET
[* ELVDQ?I]T OMCADPRO =] LLNISMedidan
5 4 Logs 2H-LYDETO1 OMCADCTRLY NV IMMMLA SMX$ASphsa
/& Program Invocations AH-LVDET0 OMCADCTRLY NV IMMKLY SMX B4 SphsB
+ BB AL Specific AL YDI701 OMCADCTRLA WY IMMXL X FASphsC

AL YDET01 OMCADCTRL N LA RSP hY Siph=E

&£+ Named Types - LYDST701 OMCADCTRLYNYIMMXU2IMXEPhY Sphs B

23

8 Lvogrooer \LYDI701 OMCADCTRL 1 NV \MMXU1 SMXEHz

B L VDS701OMCADCTRLT NV IMMXLIZ WX 5H

26
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/T\ii'lé‘ﬂ_’rﬁSELQUICKSETi“#RE}“ﬁ C E T AT
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B 2
E
3L o
[Setings Lditer - Mew Setiing
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o 1R = 1P 1 10 1001000000
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B | D P = 100 1000000
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3.3Ge Multilin: 3% = @ ¥ &= FWUE - F g 3 &
ESFEL R 7R FEMELE S L HETRE R K
ERFAEEEEASDR A2 PP E KRR
FRMINEBRLT B IR ZTRHAE S -
cenceoton  PROTECTION, CONTROL, METERING & COMMUNICATIONS SOLUTIONS ot

Tronsmission
L

Transportotion

Petrochemical

Distribution

e
— '- - ; -
o = i Lk L - 3
Motors o Resources
E Prodhctive &
Dienain SOeu
Maters Eml‘l-'li'l# Testing & Opticel Communications el Utility/Power Gan
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Wide angle hinge allows for easy module extraction
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FlexLogic™ Designer
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Flexiogic™ allows for customizing the T35 to operate and control the breakers and other auxiliary devices
needed fo fit most transformer protection schemes and applications.
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