ABB

M-T-T-M Open Transition

This document is intended to describe the components, required inputs and outputs, sequence of operations
and the basic logic to implement ABB’s transfer scheme for M-T-T-M applications.

Contents
Y I B AV @ T T o I =Yg Y11 o] o PR 1
SINGIE LINE DIAQTAIMS .....eeieiiie ettt sttt ekt e et e e e te e e et e e aneeeanteeeaseeeanteeessbeeenneeeanbeeenneeennes 2
REQUITE TNPULS ...ttt b ettt ettt e b 3
U= TSR 3
Y LTI =] - SRR 4
QLI L] - PSS PSSSTSRPR 4
REQUITEA OULPULS ...ttt h ettt et e et bbb 5
Y LTI S-SR 5
Y LTI ST =T 1) S STS 6
LI =T 721N €T PSSR STSRPR 6
Breaker SCREMIALICS ... ..iiiiiie ettt e e e et e e st e e et e e enae e neaeeaneeas 7
Y LTI ST =T 1) TSR 7
Y Tl ST =T 1) TSR 8
LI L =T 721G 0 R SUSPSROTRRPR 9
LI =T 5751 SRS 10
The sequence of operations for the ATS scheme would be as follows.............c.cccoiiiiiiie 10
SEIBCION SWITCRIES ...ttt ettt et e et e st e e et e e srte e e nteeeanneas 10
NOrmal Mode OF OPEIALION .........eoiuiiiiiiie et 11
EIeCtriCal INTEIIOCKS ...ttt e e nnee e e naee e 11
y AW 1 (0] = 4 ol 1Y o o [ TSP 11
Selector SWItCh device 43 N “AULO™ .......oi et eee e 11
AATS LOGIC etttk h R R bRt Rt E R Rt b e 12
Y/ 1 USSR 12
ClOSE/OPEN LOGIC ...ttt b ekttt 12
AAT'S LLOGIC ..tttk ekt b R bRt 12
GO0SE STPNAIS ...ttt 13

ABB Inc
Distribution Automation 4300 Coral Ridge Drive Telephone: (954) 752-6700

Coral Spring, FL 33065 Telefax: (954) 345-5329



/- 1 SRS TRS 14
ClOSE/OPEN LOGIC ...ttt ettt b ekttt 14
AAT'S LLOGIC ..ottt btk b bRt b Rt 14
GO0SE STONAIS ...ttt 15

LI LTSRS TRPRSPRSURI 16
ClOSE/OPEN LOGIC ...tttk b ekttt 16
LI L =T 721G USRS 16
THE BIEAKEE 2. ittt ettt ettt et a e et e e e h e e et e e e n et e e ettt e e bt e e ente e e teeennaeeeteeennes 16
2] o Tod (o U | R SPRTRSTI 16
[0 LTSy o) BT 1H o= SRR 17
RETUIMN OF SOUICE L. .ottt ettt et e et e ettt e et e e snte e e nteeeanteeenneeeaneeens 18
LLOSS OF SOUICE 2 ...ttt ettt ettt ettt e ettt e ettt e ekt e e en bt e e et e e ante e e eneeeenteeennaeeenneeenns 19
RETUIMN OF SOUICE 2 ...ttt ettt et et e ettt e et eesnte e e nteeeenteeennneeanneens 20
GO0SE STONAIS ...ttt 21

Ethernet COMMUNICALIONS ........ooiiiieiie ettt et et e e st e et eesrae e et e e sneeeeneeeeenes 22

[ ST TSRS 23

o OSSPSR 23

T LI o) AV o o - PR 24

Single Line Diagrams

The following is a one line diagram of the connections required to the relays for the implementation of the
transfer scheme
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SINGLE LINE DIAGRAM
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Schemes: M-T-T-M Open Transition

Relays: Main 1 Relay Order Code: HAFDDADAFHESBEBN12E
Main 2 Relay Order Code: HAFDDADAFHESBEN12E
Tie Relay Order Code: HAFFFAFAFHESBBN12E

Required Inputs

The following inputs to the each relays being used for the transfer scheme are required for the proper
operation of this automatic transfer scheme.

Main 1 Relay
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Tie Relay
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Required Outputs

The following outputs from each of the relays being used for the transfer scheme are required for the proper
operation of this automatic transfer scheme.

Main Breaker 1
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BREAKER CONTROL
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Breaker Schematics

The following breaker schematics represent all the connections and electrical interlocks required for the
proper operation of the Automatic Transfer Scheme

Main Breaker 1
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Main Breaker 2
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The sequence of operations for the ATS scheme would be as follows

Selector Switches

43 M/A Manual/Auto Switch

Describes manual or automatic operation for the transfer scheme

43PT T1/T2 Preferred Tie Switch
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Only when 43 M/A switch is in "Auto", used to indicate what tie breaker should be normally open when
system is in “Auto” and both incoming lines are available

Normal Mode of Operation

The normal mode of operation would be with device 43 M/A switch in “Auto” mode, both incoming lines
will be normally closed, and preferred tie breaker will be open as indicated by 43-PT switch. The
alternate (non-preferred) tie breaker shall always be closed when 43 M/A switch is in “Auto” in order for
the Automatic Transfer Scheme to work properly.

Electrical interlocks

Under manual operation there is an electrical interlock between all incoming sources to prevent
paralleling.

Automatic Mode

In order for any of the Automatic mode described in this section to work properly, please make
sure that the preferred tie breaker is open as indicated by selector switch 43PT, and the non-
preferred tie breaker is always closed.

Selector switch device 43 in “Auto”
@)

Loss of voltage (UV or NEG SEQ) on either incoming line will after a time delay cause its main breaker
to open and then the preferred tie breaker will close, provided that voltage is present on the other
incoming line.

When the voltage is restored, the preferred tie breaker will open after a time delay automatically and then
the opened incoming line would close.

(b)

However, if the voltage is subsequently lost on the second line after the transfer has occurred as described
in (a) above, the second line will after a time delay open and then the preferred tie would open.

Return of voltage on either line will after a time delay cause its main breaker to close, and then the
preferred tie would close. When voltage returns to the other line, the preferred tie breaker will after a time
delay open, and then the other line breaker will close, restoring the system to normal.

©)
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Simultaneous loss (or restoration) of both sources will after a time delay cause both main breakers to open
(or close), leaving the preferred tie breaker open.

ATS Logic

The following logic describes what it has been implemented within each of the protective to perform the
sequence of operation, as described under the sequence of operation section
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Return of Source 2
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All signals to Close 52-M2
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Goose Signals
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GOOSE Inputs - M1 Relay GOOSE Inputs - M2 Relay

g M1_LOS3_0F_SOUACE
g > M1 L0 S3_0F SOUACE QUALITY QT > M2 LOST_OF SOURCE

— > M1 1035 _OF SOURCE_QUALITY
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GOOSE Outputs - M1 & M2 Relays

RETURN_OF_SOURCE_1_CLOSE_52-M1 Zgw———u
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s——————> ABTS_CLOSE_S2-M1
s————«> ABTS_OFEN_52-M1
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§—> ABTS_CLOSE_52-M2
g—————— > ABTS_OPEN_52-M2
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Ethernet Communications

The following schemes represents the preferred communications between relays to transmit GOOSE signals
and to ensure that reliable communications exist for the implementation of the transfer scheme
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HSR

Prnimary

{ Secondary

IEEE 1588 v2 IEEE 1588 v2
master clock master clock
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L VvV V
REF815 REUB15 REF615 REFG15
Backup 1588
master clock
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ABB Inc.
Distribution Automation 4300 Coral Ridge Drive Telephone: (954) 752-6700
Telefax: (954) 345-5329

Coral Spring, FL 33065



SCADA

AEN - r [=] i
eeiit m U
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EE® Fiheomet switch 000 Eihemet switch
EEEEEEEEEE IEC 61850 PRP I:II:II:II:IEEII:IDI:II:I|

REFE15 REFE20 RETG20 REME2D REF&15

Bill of Material

43 M/A Manual/Auto switch

43-PT T1/T2 Preferred Tie Switch

(3) Lockout Relays

(2) REF615 Ordering Code: HAFDDADAFHESBBN12E for the Mains

(1) REF615 Ordering Code: HAFFFAFAFHESBBN12E for the Ties

(1) Ethernet Switch

ABB Inc.

Distribution Automation 4300 Coral Ridge Drive Telephone: (954) 752-6700
Coral Spring, FL 33065 Telefax: (954) 345-5329



