This webinar brought to you by the Relion® product family

Relion. Thinking beyond the box.

Designed to seamlessly consolidate functions, Relion relays are smatrter,
more flexible and more adaptable. Easy to integrate and with an
extensive function library, the Relion family of protection and control
delivers advanced functionality and improved performance.




ABB Protective Relay School Webinar Series
Disclaimer

ABB is pleased to provide you with technical information regarding protective
relays. The material included is not intended to be a complete presentation of
all potential problems and solutions related to this topic. The content is
generic and may not be applicable for circumstances or equipment at any
specific facility. By participating in ABB's web-based Protective Relay School,
you agree that ABB is providing this information to you on an informational
basis only and makes no warranties, representations or guarantees as to the
efficacy or commercial utility of the information for any specific application or
purpose, and ABB is not responsible for any action taken in reliance on the
information contained herein. ABB consultants and service representatives
are available to study specific operations and make recommendations on
improving safety, efficiency and profitability. Contact an ABB sales
representative for further information.
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Presenter

Jay Hicks is a Regional Technical Manager serving the
Southeast Region for ABB, located in Chattanooga,
Tennessee. Primary responsibility is to support ABB'’s high
voltage line of protective relays and controllers.

Prior to his work at ABB, Jay was a Senior Protection and
Control Engineer at Tennessee Valley Authority. He was
responsible for the Protection and Control design package,
consisting of calculations, drawings, inter- departmental
interface documents, and construction assisting documents
for substations and switchyards.

Jay graduated from Tennessee Technological University with
BSEE degree and is a member of IEEE. Jay can be reached
at jay.b.hicks@us.abb.com
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Learning objectives

- Review of Manual Trip and Close logic and considerations for a
power circuit breaker

- Review Capacitor Bank Manual and Automatic Control

- Understand the control philosophy of using a Automatic
Capacitor Bank Control scheme and integrating manual
control to that scheme to optimize bank usage.

- Review Line Breaker Bypass scheme

- Complex design involving instrument transformer switching
can be drastically simplified by using logic in the IED.
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Manual Trip logic

= Considerations

- Manual Tripping of a breaker must be supervised by
the remote/local switch.

= Must have ability to Trip breaker locally or by DNP 3.0.
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Manual Trip logic needed

= The Switch controller (SCSWI)
initializes and supervises all

Determines Local or

functions to properly select and Remote Control [ scswi a
Operate SWItChIng p”mary \* GCBAY-PSTO EP_E i‘_ :,—q = SCSWI-MAMN_OPEMN_BKR1
apparatuses. External E‘* !
= The purpose of Circuit breaker B e — :
(SXCBR) is to provide the actual L SV :
status of positions and to
perform the control operations,

that is, pass all the commands to

primary apparatuses in the form
of circuit breakers via output o . J — }]
boards and to supervise the e _xos -
switching operation and position. SCSWI-MAN_OPEN_BKR1 = oFEN et f
ngf;ﬁz ufszi__g Drives an Output
SMBI-BKRIZ32a S |8 coscioee GENeas
/ TRUE = TR_OPEN CLOSEPOS:
TR_CLOSE TR_PQS
Drives breaker position in the L oot e
SCsWiI T e TS
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Local/Remote Logic

Local/Remote
Push Button

- Local/Remote can be controlled externally or internally.

» LED’s beside L/R switch indicate position.
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Local/Remote Loaqic

"QCBAY-PSTO" output provides interger
values used by selector and control switches that

Local EXT BRL enable/disable front panel control capability.
BIM_3.B16 LOCREM = QCBAY a
CTRLOFF OFF LR_OFF PETO— > QUCBAY-PSTO
Remate EXT LOCCTRL LOCALS LR_LOC UPD_SLKD®
?* B REMCTRL REMOTI LR_REM CMD_BLKD®
LHMICTRL VAL LR_VALD LOCe
BIM_Z.B17 - - = EL_UPD REM®
. e » 3L_CMD
HMI Control and L/R Switch

LOCREMCTRL o
QCBAY-PSTO Z#——& F5T01 HMICTR1
- FSTOZ HMICTRZ®
. 25703 HMICTRI™ . . .
p PSTOS HMICTRE® This value is "wired" to the SCSWVI.
= PSTOS HMICTRS ®
= PSTOS HMICTRS &
. PSTOT HMICTRT &
. F5TOS HUICTRI®
® F5TOD HUICTRI®
® PSTOI0 HMICTRI10®
s PSTO HMICTRT 1™
. FSTOZ HMICTR12®

= Setting in the “LOCREM” can be set to “Internal LR” or “External LR”,

© ABB Group
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DNP Control

T e |
4 webinar - Application CDnFiguration)/Wehinar - Communication Management ]
TCRAP 1 Seial TCPAP 1" | ToPaP 2| TCPAP 3| TCPAP 4]
| SCSW: 1.0PEN_CMD = Index # | Mame | Class | Diescription

OFEM_ChD

SCSWw: 1.CLOSE_CMD

£ |¢ Jer s |¢ ¢

b

= Move selected DNP controls to desired master.

* Webinar - Application ConFiguration)/WEhinar - Communication Management ] ~ 4 X
TCPAP 1 Serisl  TCPAP 1" | TePAP 2| TCPAP 3| TCPAP 4
- I LI Index + | Mame | Clazs | Drescription
u] SCSWl: 1.OPEM_CHD 0.3 Switch Cantraller, Open command parareter for DMP pratocol

1.CLOSE_CHMD I Controller, command parameter for DMNE prot
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Manual Close logic

= Considerations

- Manual Closing of a breaker must be supervised by
the remote/local switch.

- Must have ability to Close breaker locally or by DNP
3.0.

= Prevents closing based on system conditions.
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Manual Close logic

External Open

BIM_32.BI1
Ext Clase

SYNC_OK Z ¢

QCEAY-PSTO S b

TRUE S

a— > SCSWI-MAN_OPEM_BKR1

POS_INTRS
External Close
D500 1000
Synchronism Check
Cpen PCB
]
SXCER a BOM_S.BO1
BLOCK XPOS
LR_SWi EXE_CP
SCSWI-MAN_OPEN_BKR1 S e OPEN EXE_CLs Close PCE
89a_GS CLOSE SUBSTED
BL_OPEN OP_CLIKDA
¢‘¥[l= BL_CLOSE CL_ELKD BOM_s.BO2
BL_UPD UPD_BLHD
BIM_2.B13 SMBI-BEKR1_S2B =& POSCPEN =05 TION
SMEI-BKR1_S24 = POSCLOSE OFENFOS
TRUE = w TR_OPEN CLOSEPOS:
TR_CLOSE TR_POS i
RS ONT T Close Signal
1 L e xiN L_CAUSE
Ground Switch — -
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Manual Close loaic — Svnc Check

SESRSYN(25) n
Sync_Voltage » VIPB1 SYNOK®
GRP_OFF » VIPE2 AUTOSYOKe OR =
Relay_Voltage s VIPL1 AUTOENOK®
GRP_OFF = +———a V3IPL2 MANSYOK: INPUT1 OUTe———a> SYNC_OK
» BLOCK MANENOK: INPUT2
» BLKSYNCH TSTSYNCOK® IR R
» BELKSC TSTAUTSY ®
» BLKENERG TSTMANSY®
» BUST_OP TSTENCK®
» BUST_CL VSELFAL®
» BUISZ_OP E1SEL®
» BUSZ_CL EZSELe
> HHE]_&F ﬂ%k: Manual Sync Settings
» LINE2 OP SYNPROGR® Connected to SCSWI
» LINEZ_CL SYNFAIL®
» VB 10K VOKSYN®
» VE1FF VDIFFSYNe
» VEZOK FROIFSYHe
» VBZFF FRDIFFOK®
> L10K FRDERIVA®
» VLIFF VOKSCe
> L20K VDIFFSC®
» VLIFF FRODIFFA®
» STARTSYN PHDIFFA®
b TSTSYNCH FRDIFFM®
» TSTSC PHDIFFN®
» TSTENERG INADVCLS ®
» AENMODE VDIFFME®
» MENMODE FRODIFFME®
PHOIFFME®
Vbus®
Viine®
MODEAENe
MODEMEN®
017 02[T8[12

- Manual Sync is used to allow for the addition of DBDL close.
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Manual Close logic — HMI Contro

rdiie
/ Display Page 1 ', Marme Position
Sypmbol 1D
L ! L ; L Syrnbal Oriertati
Symbol Size
Symbol Type
Tab Order
# Position
' Position

ally

» SCSWI L POSITION ||

Select Input Signal

Change Mame
Rotate Left
Rotate Right
Show Grid

Snap to Grid

Zoorm 3

7]
OEE & &

Shiows Texts using IED Fonks

Select All Chrl4-A
Copy ChrlH-C
eeesesee——— t C Chrl+K

= This allows breaker to be controlled using the HMI screen on front of the relay.
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Capacitor Bank Protection and Control

- The following presentation is based on phase voltage
differential protection (60) and a control scheme based on
a particular user’s preference.

= This customer specific application shows some key control
aspects from the Relion relay.

AL
© ABB Group
August 19, | Slide "

2015 15



Capacitor Bank Protection and Control
1 T ! reE

CS3 /<<@ CS2 /<® cSs1 /<® ,,,,,,,,,

Station Bus I

)|
/1
V|
Jl
)|
J|

)|
J1
)|
J1
)|
J|

Vca Ves Veo Veci

)|
Jl
aad)
)|
I
aa
|
!
)
e
=@
<
0
<
z

Metering

f C | Protection and Control Functions

‘ . ! ! 27 = B Phase undervoltage (NB, WB)
Veus ? ! | 27DB = 3® undervoltage dead bus

| | ! ‘ | 50BF = Breaker failure
50/51 = Phase overcurrent

' 59 = B Phase overvoltage (NB, WB)
@ @ @ V @ 59N = 3VO0 (measured or calculated )

60 = Voltage balance (V = Vgus — kVc¢1)

SUPV SUPV SUPV To BF SUPV 4 = N (3l
Trip CS3 Trip CS2 Trip CS1 Trip PCB 64 = 50N (310)
L.O. CS3 L.O. CS2 L.O.CS1 BFI-A
BFI-B
© ABB Group LO PCB "“====
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Controls - Existing Solution

= Following controls solution was previously achieved
by four logic controllers, five voltage transducers, and
multiple control switches

= All these functions, including the protections
functions, can reside in one Relion IED.

© ABB Group "“
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Measurement

- 59WB - Wideband overvoltage

- 27WB — Wideband undervoltage

- 5O9NB — Narrowband overvoltage

- 27NB — Narrowband undervoltage
- 27DB — Dead bus

NB and WB measurements are made with service value measurement
(metering) functions with a published accuracy of better than 0.5% rated.
Actual accuracy measured with calibrated test set shows an error of
about 0.06% at rated voltage.
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Manual Control of Circuit Switches

= Operate bank circuit switchers (CSW)
- Local HMI graphic screen control
- Remote SCADA (IEC61850 or DNP 3.0)

- Local or Remote “manual” switch operation
equalization logic

= Used to select the circuit switcher that was next
In line to be operated

= Very customer specific application.



Automatic Control

- NB or WB voltage regulation

- NB to WB transfer logic

- NB hunting and WB transfer logic

- WB hunting and manual control transfer logic

= Switch operation equalization logic

August 19, | Slide
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NB or WB Voltage Regulation

kV
- Example: Add or subtract system 1gg 59WB
KVAR to regulate 161 kV A
substation bus voltage
- Load level 165 50NB
= Amount of load switched
« System kVAR NB WB
163 — 27NB
161 y 27WB

© ABB Group "“
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Narrowband Operation

59WB
| NB Timei
59NB
Bus Voltage /‘j 2 \
~— 27NB
—> 1
NB Time
) 27/WB
Time >
1. Close bank
2. Open bank




Wideband Operation

S59WB

S9NB

—>
WB Time Open bank
/Bus Voltage \/
Time >

27NB -

27WB



NB or WB Voltage Regulation — How Is it done?

VNMMXU a |
BUS_V_3PH =k Vip V_pe

VA_ANGL ( RANGE_XP a
WB_RANGE * RANGE HIGHHIGHs

<> XPO1-59WB
et

it TR

- “WVNMMXU” asure phase-to-ground voltages

- VB RANGE has associated settings for output to an
“‘RANGE_XP” for binary outputs.

- 59WB and 59NB drive an “Overvoltage” condition, and
27NB and 27WB drive an “Undervoltage” condition.

AL
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NB or WB Voltage Regulation — How is it done?

v ULZ Amplitude

v General

v “WB_DbReplnt 1 Type 1 200

v WB_ZeroDb 0 mes ] 100000

v WEB_HiHiLim 96995.000 W 0.000 10000000000 [
v WEBE_HiLim 95263.000 W 0.000 100000000001
v WEB_LowLim 94708.000 W 0.000 10000000000 [
v WE_LowlowLlim 92953.000 W 0.000 10000000000 [
v WEB_Min 25000.000 W 0.000 10000000000 [
v WE_Max 100000, 000 W 0.000 10000000000 [
= WB_RepTyp Cuclic

v WE_LimHys 0.100 4 0.000 100,000

= Settings for the VNMMXU function block

- When the voltage exceeds 96995 volts, the 59WB
will be asserted. When the voltage is 95263 volts,
the 27WB Is asserted.

© ABB Group "“
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Dead Bus Detection — How Is it done?

Dead Bus Detection

UV2PTUV(27) @ |

BUS_V_3PH = ——a VIP TRIPe
# BLOCK TRSTIe— > TUV1-DEAD_BUS

s BLKTR1 TRET1_Ae
» BELK1 TRST1_BE
s BLKTRZ TRST1_Ce
» BLKZ TRST2
TRST2_A
TRST2_B
TRST2_Cs

PICKUP

PU_STI
PU_ST1_A
PU_ST1_E

PU_ST2_CH

'
Ll e

Q50T 8]

= Supervises the 27WB function
- Needed for capacitor banks on radial lines

- Prevents automatic operation of capacitor banks

© ABB Group
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NB to WB Transfer

Operating in NB Operating in WB
59WB
27NB N

27WB 1
Time > ._\j/z
>

| / \
1. Transferto WB NB to WRB .
2. Close Bank Transfer

Time

© ABB Group
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NB to WB Transfer — How Is it done?

AUTO NBE to WB XFER Timer

NB to WB TRANSFER Set to 13 Sec. Setto 0.5 sec.

AND =] TIMERSET =] PULSETIMER A
XPO1-27WEB = »——a NFUTY ouT! INPUT [o INFUT OUTs———a> AUTO_NB_TO_WB_XFER
RELAY IMN AUTO COMTROL BY SWITCH Z+—& NPUT2 NOUT OFF s 012141135
RELAY IN MB BY MANUAL SWITCH = — NPUT3 018411100125
TUW1-DEAD_BUS 5 e NPUTEN
SEOATInOiiE

Logic needed to make “Narrow Band” to “Wide Band” decision.

© ABB Group
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NB Hunting and WB Transfer

Operating in NB WB
_NB Hunting Transfer Time >|

NB Time NB Time
P>
1 }/ "3

59|\|B//‘4\
Bus Voltage /
27/NB
NB Time

27WB

S59WB

Time ——

0O-C-0O and C-O-C hunt detection 1. Open bank

2. Close bank
3. Open bank & transfer to WB

© ABB Group
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WB Hunting and MANUAL Transfer

| WB Hunting Transfer Time 4
WB Time <
|
S9WB 1 3
EE—
WB Time

SONB~
Bus Voltage

Time

0O-C-0O and C-O-C hunt detection

27NB _ /
wB T'me| / Operating in WB
27WB 5
— >

1. Open bank
2. Close bank
3. Open bank & transfer to MAN




Huntina Loaic — How Is It done?

NB HUMNTIMG
OPEN-CLOSE-OPEN C-C-0 NB HUNT Timer

O-C-0 NBE HUNT Timer

Set to 65 Sec. Set 0.1 Sec.
TIMER SET a = pu
= j [ NV Cl PUL SETIMER a
NP oM
AND a o= P o o ST« NE_OCO_RESET
(WERWVOLTAGE_CONDITION S mouT T S IAETANR IS — I e— N

o
REL&Y IN MEB BY MANUAL SV = N

Shown is Narrow Band Hunting, Open — Close — Open, under 65
seconds.

Same logic philosophy can be used for NB Hunting COC, WB
Hunting COC and OCO.

© ABB Group
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Switch Operation Equalization Logic

= Switch open and close operations are
handled independently

= Only one switch is enabled to open [close] on
¢ > CSW#1 next open a switch command [close a . . ]
STEP— —» CSW#2 - On operation command, if selected switch to
¢ open [close] is not ready (e.g. out of service,
> CSW#3 switch already open [closed]) a STEP is
issued

« A STEP is issued on switch open [closed]
confirmation by switch position

© ABB Group "“

August 19, | Slide
2015 32



Switch Operation Equalization Loaqic

f CLOSE STEP )
SLGGIO n
» BLOCK 1@————— > CLOSE_STEP_1
CBO1-PSTO = #———e PSTO SWPOS01
CLOSE_EQ_STEP = »—a UP ig——ao > CLOSE_STEP_2
» DOWN SWPOSs02
A Close of circuit SWPOST CLOSE_STEP3
i i le————4 > CLOSE_STEP_4
switcher is needed —T
f@——————a > CLOSE_STEP_S
SWPOS05

f@———— &> CLOSE_STEP_6
SWPOS0s

"Close Step" will be a pulse.

\_ O:160[ 1100011 J

- “CLOSE_EQ_STEP” is picked up based on the “Undervoltage” condition.
« For example, a “CLOSE_STEP_2” has been issued...

AL
© ABB Group
August 19, | Slide "

2015 33



Switch Operation Equalization Logic

CS2 NOT READY

OR o
CS2_OUT_SERVICE S8 INPUTI OUTe— <> CS2_NOT_READY_TO_CLOSE TR a
CS02_JUST_OPEMED = »———m INFUT2 NOUT l
SMBI-CS2_894 = »—e [NPUT3 INPUT1 OUTe——> EMNABLE_CS2_TO_CLOSE
OA06[T 316 CLOSE_STEP_2 = »— |[NFUTZ2
D71 T:3]116

= Circuit Switcher number 2 will only close if the “OR” gate is not asserted.

AL
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Control Configuration

CMD

Man EQ Ctrl

43 Band

Auto/Man
AUT

Hunt Detect

ON

NB

ON

Bus VAB = 164.00 kV
Bus VBG = 94.68 kV

NB-WB Xfer

Csi

1
al
1

CSs2

.|H |_}’

CSs3

]

z

z

L F

H O

© ABB Group
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Switch Pos Operation
MAN Permits manual operation of the circuit breaker and capacitor
bank circuit switches from the HMI graphic controller.
Auto/Man
Puts the control of capacitor bank circuit switchers in the
AUT ) A
automatic mode and blocks manual operation.
Provides switch operation equalization while the Auto/Man
switch is in MAN. The switch is momentary and provides an
Man EQ Ctrl CMD open or close pulse to the next switch scheduled to be
operated. Operation is affected by the Open or Close button.
OFF Hunt detection is off.
Hunt Detect
ON Hunt detection is on.
WB Band control is currently WB.
43 Band
NB Band control is currently NB.
OFF NB to WB transfer is off.
NB-WB Xfer
ON NB to WB transfer is on.
ouT CS# is out of service and cannot be operated.
CS# [Service]
IN CS# is in service.

We will take a look at the “MAN EQ CTRL” switch.



Manual Equalization Logic

MANUAL EQUALIZER CONTROL

INTOME S ————

VSGGGIO-CLOSE_CMD = »———————
FROM 27 NB/WEB LOGIC = et

VSGGGIO-OPEN_CMD = 0s———————
FROM 59 NB/WB LOGIC = »—

3
»
3
»

———o > VSEGGGIO-CLOSE_CMD
o > VSGGGIO-OPEMN_CMD

» [MPUT2

VSGGIO a
s BLOCK BLOCKED«
» PSTO POSITION:
= |[POST POS1
» |POS2 POS2
CMDPOS 124
CMDPOS214
SRERTRIE

OR a
» [NPUT1 QUTe

———— > UNDERVOLTAGE

O:510|T 3112

OR

Drives the "CLOSE_EQ_STEP"
or "OPEN_EQ_STEP".

» |MPUT1
» [NPUT2

OUTe

s—————o > OVERVOLTAGE

O70BT3I15

- By asserting a close or open command, the next circuit in sequence will

operate.

© ABB Group
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Line Breaker Bypass scheme — Case Study

= The transformer bank differential and the bus bar

differential protection is effected by which breaker is
bypassed.

- Benefit of this substation layout is that any breaker can be
bypassed at anytime.

- Drawback — Complex current switching scheme is needed.

Protection settings must me interlocked with which breaker
IS bypassed.

© ABB Group
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Line Breaker Bypass scheme

A Line1 A Line2
Main Bus
I 189-1 I 289-1 Normal energized 989-1
<{ 111, 211 and 911 are position
& (:) - <:> multifunction line distance Change
protection systems Settings
989-2

24+ | B2+

$ cT-1 § cT-

o o 911
189-2 289-2 Other Line Breaker E52 T 5
Groups a
F CT-92
o
f189-3 f289-3 989-3

SWITCH o
989-5 989-4

Transfer Bus

T 9%

Substation Layout

© ABB Group

August 19, | Slide
2015 38



Line Breaker Bypass scheme - Normal

A Line 1 & Line 2 -
Main Bus
l I MNormal enargized
189-1 289-1 . 989-1
111,211 and 911 are position
F { j E é ) multifunction line distance Change
protection systems Settings
152 | +# 252| + 089-2
[152] o 2] o 4
F CT-1 F cT-2 - CT-91
o o == " L 11
189-2 289-2 Other Line Breaker EEE r b
Groups a
J. J} - CT-92
189-3 289-3 < 989-3
f f Transfer Bus
SWITCH 3
E 9895 989-4
- All breakers in service

- Switch 189-3, 289-3, and 989-5
are open. v

© ABB Group "“
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Line Breaker Bypass scheme - Normal

A Line 1 & Line2
- .
Main Bus
l I MNormal enargized
189-1 289-1 . 989-1
111,211 and 911 are position
F { j E é ) multifunction line distance Change
protection systems Settings
152 | +# 252| + 089-2
[152] o 2] o 4
F CT-1 F cT-2 - CT-91
O o =" L 11
189-2 289-2 Other Line Breaker EEE r b
Groups a
J. J} - CT-92
189-3 289-3 < 989-3
f f Transfer Bus
SWITCH 3
E 9895 9894
- CT-91 provides 87T coverage

- CT-1 and CT-2 provide 87B coverage

© ABB Group "‘\
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Line Breaker Bypass scheme —PCB 152 Bypassed

A& Line 1 A& Line 2
Main Bus
I 189-1 I 289-1 Mormal enargized 989-1
s 4 111,211 and 911 are position
¥ @ 4 11) multifunction line distance Change
protection systems Settings
[152] +# [252] +# 4 989-2
ab ab
4 CT-1 £ cT-2 FcT-91
u 0 - - -
189-2 ‘{289‘2 Other Line Breaker ESE #?ﬁ
‘ Groups a
- CT-92
& 189-3 ©289-3 < 989-3
f f Transfer Bus
SWITCH Py »
989-5 989-4

v
= Switch 189-1, 189-2, 289-3 and 989-
4 open.

AN A

© ABB Group "‘\
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Line Breaker Bypass scheme —PCB 152 Bypassed

A Line 1 4 Line?2
Main Bus
I 1891 I 286-1 Mormal energized 989-1
s 4 111,211 and 911 are position
F 111 3 1 multifunction line distance Cha_nge
protection systems Settings
[152] +# [252] +#
ab ab
& CT-1 F CT-2
u O - - -
189-2 ‘{289—2 Other Line Breaker ESEI TF
ab
v Groups
- CT-82
& 189-3 289-3 49892
f f Transfer Bus
SWITCH o] g
989-5 989-4

v
« CT-91 provides Distance protection for Line 1

« CT-92 and CT-2 provide 87T coverage

= No 87B protection needed | Efl Ef

© ABB Group
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Line Breaker Bypass scheme — PCB 952 bypassed

© ABB Group

August 19,
2015

A Line 1 4 Line 2 -
Main Bus
l 189-1 I 2809-1 Mormal energized a989-1
4 4 @ 111,211 and 911 are position
F ( } 3 multifunction line distance Change
protection systems -‘ Settings
152 +# 252 | +#
[152] +# [252] +#
F CT-1 F CT-2
u G - - -
J189‘2 ‘{'289‘2 Other Line Breaker
Groups
% 189-3 <289-3
f f Transfer Bus
SWITCH b s
989-5 989-4

. <+
Switch 189-3, 289-3, 989-2, 989-3

and 989-4 open. Tme %Ef

AL ED
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Line Breaker Bypass scheme — PCB 952 bypassed

A Line 1 4 Line 2 -
Main Bus
%, 189-1 5289-1 Mormal energized a989-1
111, 211 and 911 are position
F ( } 3 é ) multifunction line distance Change
protection systems -‘ Settings
152 +# 252 +#
iE ab [ ab
F CT-1 &+ CT-2
u G - - -
J189‘2 ‘{'289‘2 Other Line Breaker
Groups
% 189-3 < 289-3
f f Transfer Bus
SWITCH &
% %] 989-5 989-4
- CT-1 and CT-2 provides 87T coverage “

- No 87B protection needed mTvv\
s

© ABB Group
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Line Breaker Bypass scheme — Existing setup

= Switching is done manually with a stacked (multiple
contacts) position selector switch.

= In this case the positions are Normal, Bypass 152,
Bypass 252 and Bypass 952

= This includes switching the CTs to the correct
protection zone, changing the 911 settings [usually
through contact input] when bypassing a line breaker
and appropriately switching the 87B and 87T lockout
circuit to meet the bypass configuration.

= This scheme requires lots of wiring and terminations, large
switches, comprehensive design and installation effort and
considerable testing, most of which can be eliminated.

© ABB Group "“==
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Line Breaker Bypass scheme — Relion Solution

- Develop logic to determine what configuration the
substation is in.

- Use the substation disconnect switch positions to
develop interlock logic

= Supervise with a virtually selector switch on relay or
station HMI

© ABB Group
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Line Breaker Bypass scheme — Relion Solution

89 Disconnect Swiltch »
Posilion Interlocking Logic Po;sltl.ons 2,3 anq 4 are
similarly supervised.

NORMAL

BYPASS 152
BYPASS_252 LOGIC
BYPASS_952

3 C]
—a INPUT1 ouT «> NORMAL_OK
» BLOCK NORMAL INPUT2
» PSTO SWPOS = )
> UP BYPASS 152@ 204/,
> DOWN SWPOSI2
BYPASS 250w
SWPOSI3 a
BYPASS 050w
SWPOSD4 INPUT oUT
SR REEIIIR] ———— |

SLGGIO Controled by
FPositon Selector Switch Icon
on HMI Graphic LCD Screen.

» [NPUT1 T SET OUTe——— > ERROR_ALARM
INPUTZ2 —e RESET

0.206IT3II2 02 T4IT3ILT
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Line Breaker Bypass scheme — Virtual CT Switching

®

NORMAL_OK [ £1-1 Analag Input CT-1_TO 876

BLOCE AP
CT-1 _{
BYPASS 252 OK

CT-1 Analeng lnpiit cT-1 TO 87T
BYPASS 952 Ok Dc BLOCK AlaE _To 87T
— A
| — B
—c

nmre

L]

CT-2 Analog Input CT-? TO ATHE
NORMAL_OK D': BLOCK e - -
Ay

crz, (3

« Once virtual wiretags are developed, they can be used to contro
which current transformers are used for the transformer differential
and bus differential (87T and 87B). Logic for switching CT-91 and CT-
92 can be similarly developed.
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Line Breaker Bypass scheme — Virtual CT Switching

p- INV a8

NORMAL_OK =Je—————a INPUT oUT
02021312 SMAIZ ]

BLOCK AlPe— > CT-1_TO_87B-I_3PH
Alle

CcT-1

1A
LA GRP2_A A2

IB Aljm
TRM_7I_5U_31.CH1L GRPZ_ B Ald®
1B AlNe

IC
GRP2_C
» Mot uzed
TRM_7I_5U_321.CH2 GRP2_N
IC

3E

TEM_7I_5U_21.CH3

OAT:3|2

- Currents are virtually blocked when the system is not in the normal
position.

= No need to physically open a current circuit.
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Line Breaker Bypass scheme — Changing the 911 Settings

- Use same virtual wiretags to supervise the active setting
group of the 911 relay.

Setting Group Selector

ActiveGroup =1 ,

MORMAL_ Ok == ACTGRP1 GRP 1w
BYPASS_ 152 0K =w ACTGRFPZ GRPIe
BYPASS 252 0K = ACTGRP3 GRPle
& ACTGRP4 GRPie

& ACTGRPS GRPoe

e ACTGRPS GRPGe

SETCHG D

y O10[T8|11 J
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Benefits to the Customer

= Complex current switching scheme can now be

easily addressed with the use of these function
blocks

- Interlocks can be easily developed and verified with

the use of function blocks to prevent system
misoperations by applying an incorrect setting group
to the relay

= Switching currents virtually instead of using a gang

operated disconnect (prevents opening a current
transformer)
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