ABB

M-T-T-M Good Line Seeking

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.
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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 Good Line Seeking

Relays: Main 1 Relay Order Code: HAFDDADAFHESBBN12E
Main 2 Relay Order Code: HAFDDADAFHESBBN12E
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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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 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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Tie Breaker 1
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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
43-10 M1/T1/T2/M2 Maintenance Switch

Only when 43 M/A switch is in "Manual”, used to indicate what breaker should be open when all
breakers are closed at the same time to perform maintenance operations or to return system to normal
when 43R M/A switch is in “Manual”

43-PT T1/T2 Preferred Tie Switch

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 unless sources are synchronized.

Incoming lines will only be paralleled momentarily as permitted by device 43/10. Please refer to
maintenance operations.

Manual/Maintenance Operation

It would be possible to perform maintenance to any of the incoming lines. Dev 43 shall be in “Manual”.
Device 43/10 will indicate what breaker will be automatically open if both Main breakers and Tie
breakers are closed at the same time under manual operation.

Maintenance of Main 1
Device 43/10 shall be placed on “Main 1” and device 43 shall be placed in “Manual”.

To perform maintenance on Main 1, close both tie breakers subject to electrical interlock above described.
Once the tie breakers close, the Main 1 will be open automatically.
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Device 43/10 shall be placed on “Main 2” and device 43 shall be placed in “Manual”.

Maintenance of Main 2

To perform maintenance on Main 2, close both tie breaker subject to electrical interlock above described.
Once the tie breakers close, the Main 2 will be open automatically.

Return to Normal

To return the system to normal conditions with both Main breakers closed and the preferred tie breaker
open. With device 43 in “Manual” mode, place device 43/10 on the preferred tie breaker either “T1” or
“T2”, and then closed the opened incoming line subject to electrical above. As soon as the opened
incoming line is closed and all four breakers are closed at the same time, the preferred tie breaker will be
open automatically.

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”

(a)

Loss of voltage on either incoming line will, after a time delay, causes 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 system will be restored to normal operation manually. Refer to
manual/maintenance operation.

However, if while waiting for manual restoration, the incoming line powering the load loses power, the
failed incoming line will open and then the healthy incoming line will close provided that it has been
healthy for the specified time

(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 stay close leaving the preferred tie breaker close.

Return of voltage to the open incoming line first will cause, the closed incoming line to open and then the
open incoming line will close.

Return of voltage to the closed incoming line first will not cause any operation leaving the closed
incoming line close and the open incoming line open.

Simultaneous restoration of both sources will not cause any operation leaving the closed incoming line
close and the open incoming line open.
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Simultaneous loss of both sources will not cause any operation, leaving both incoming lines closed and
preferred tie breaker open.

(d)

Simultaneous restoration of both sources, after both sources were lost at the same time will not cause any
operation, leaving both incoming lines close and 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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Close/Open Logic
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0 $—— > LOSS_OF_SOURCE 1 CLOSE_S53-TIE1
a2

S 1 5N

EERE

|

43PT-TIEL_PREFERRED_TIE_N.O. 0w
TIEZ_CE _POSITION_CLOSE F»—
TIEZ_CB RACKED IN T »—a
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|
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43_AUTO F)
M1_LOSS_OF_SOURCE 30
M1_CEB _POSITION_OPEN =0
M2_SYSTEM_LIVE =0
[TIEZ_CE_POSITION_OPEN =0
TIE2Z_CB_RACKED IN F)

o

&> LOSS OF SOURCE 1 CIOSE 53-TIEZ

R

|

43PT-TIEZ_PREFERRED_TIE_N.O- T p—
E1_CB_POSITION_CLOSE Z»—=9
TIEL_CB_RACKED_IN T—
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Return of Source 1
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ABB

- GOOD LINE SEEKING -

{(Return of Source 1 Loss of Source 2)

P a1 Q o> RETURN_S1_GOOD_LINE_CLOSE_53-M1
M1 _SYSTEM_READY Fp—e 52

M2_CB_POSITION_OPEN T »—w g
MI_LOSS_OF_SOURCE Z——w By
TIEL_CE RACKED IN F— g
TIEL_CB_POSITION_CLOSE Z»—% 5

LAETRALT

- BLACKOUT -

(Return of Source 1 after Blackout)

M1_SYSTEM_READY F —u
MZ_LOSS OF SOURCE F——w
Mi_CH POSITION_OFEN S»—+p
MZ_CH_POSITION_OFEN Z——%
TIEL_CE POSITION_OFEN Z—9

g > RETURN_S1_BLKOUT_CLOSE_S53-M1

mEenm

All signals to Close 52-M1

]
B1 g y———————o» RETURN_OF_SOURCE_1_CLOSE 52-M1
RETURK_S1_GOOD_LINE_CLOSE 52-Ml S g
RETURN_S1_BLKOUT_CLOSE 53-M1 Z——9 B2
z
Be
S v 5 T3 1= 1< I—
Loss of Source 2
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M2_LOSS OF_SOURCE S —%
MZ_CB_POSITION_CLOSE | S —
M2_CB RACKED_IN S—9

wHeEpe

M1_SYSTEM_LIVE Zh—%

Be

—————————> LOSS OF_SOURCE_.2_TRIP_5IZ-M2

F

43_aUTO =3

M2_LOSS OF_SOURCE =

o
o

M2_CE_POSITION_OPEN 30}

M1_SYSTEM_LIVE =)

——————> LOSS_OF_SOURC

E_2_CIOSE_S2:rTIEL

TIEL_CE_POSITION_DFEN =

TIEL_CB_RACKED_IN =)

A3PT-TIEI_PREFERRED_TIE_N.O. T»———1

TIE2_CB_POSITION_CLOSE

S o
TIEZ_CB RACKED IN Z»—9

43_MUTO 53

Faaawﬂ

gRpago

|

M2_LOSS_OF_SOURCE 33

H1_SYSTEF_LIVE 53

TIE2_CE_POSITION_DPEN =3

TIEZ_CE_RACKED_IN 3D

43PT-TIEZ_PREFERRED_TIE N.O. T———

TIE1_CB_POSITION_CLOSE

x 1
TIEL_CB RACKED IN ST»—

Return of Source 2
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ABB

- GOOD LINE SEEKING -
(Return of Source 2 [ Loss of Source 1)

P A1 Qa + > RETURN_SZ_GOOD_LINE_CLOSE 53-M2
MI_SYSTEM_READY T = 32

M1_CE_POSITION_OFEN T ———w 53
M1i_LOSS OF_SOURCE F—w i
TIEL_CE_RACKED IN F— 5z
TIEL_L{B_POSITION_CLOSE S —w 2

- BLACKOUT -

(Return of Source 2 after Blackout)

MZ_SYSTEM_READY T = O p— o> RETURN_S2_BLACKOUT_CLOSE 52-M2
Mi_ 0S5 OF SOURCE S— w5
MI_CE_POSITION_OPEN S sz
TIEL_CE_POSITION_OPEN S— ==

All signals to Close 52-M2

a
5t O $———————— > RETURN_OF_SOURCE_ 3 CLOSE 53-MX

RETURN_SZ_GODD _LINE_CLOSE 52-Mi T g
RETURN_SZ_BLACKOUT_CLOSE 52-M2 S 5o
E
3

CLIEATASLG. -

Goose Signals
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GOOSE Inputs - M1 Relay

QTp————> M1 OS5 OF SOURCE
> Mi_L0SS_OF_SOURCE_QUALTTY

o> Mi_CE POSITION_CLOSE
r o> Mi_CB_POSITION_CLOSE_QUALTTY

M1_CH_FOSTTION_OPEN
M1_CB_POSITION_OPEN_QUALTTY

M1_CB RACKED_I
M1_CB RACKED | [k _QUALTTY

M1_SYSTEM_LIVE
M1_SYSTEM_LIVE_QUALITY

M1_SYSTEM_READY
M1_SYSTEM_READY_QUALTTY

GOOSE Failure

GOOSE Inputs - M2 Relay

> MI_LOSE_OF_SOURCE
> MI_L0S5_OF_SOURCE_QUALTTY

= o> MI_CE_POSITION_CLOSE
e o> MI_CE_POSITION_CLOSE_QUALITY

M3_CB_POSITION_OFEN
MI_CE_POSITION_OFEN_QUALITY

M2Z_CE_RACKED_T
MI_CE_RACK EL‘_IV\ QUALITY

M2_SYSTEM_LIVE
M2_SYSTEM_LIVE_QUALITY

4> MI_SYSTEM_READY

Op——————————> MI_SrSTEM_READY_QUALITY

a
M1_LOSS_OF_SOURCE QUALTTY =5 i ]
Mi_CB_POSITION_CLOSE_QUALTTY B
M1 ca_msmor. OPEN_QUALLTY E o
1_SYSTEM_LIVE QUALTTY 30 B
M1_CE_RACKED_IN Z0) 3
M1_SYSTEM_READY_QUALITY =k 3
ey m—) W e
OLHL—() GOOSE_FAILURE
i 1 7
a
M2_LOSS OF_SOURCE QUALTTY =0 B o
MZ_CE_POSITION_CLOSE QUALTTY T B
HLCE_P{GITIOI- OPEN, QLIALTF\‘ E .3
MZ_SYSTEM_LIVE_{ B
MZ_EE_DLN;KEDJN E -3
MZ_SySTEM_READY =
QU - 1T I
GOOSE Outputs - M1 & M2 Relays
Cl
LOSS_OF_SOURCE_L_TRIF_52-M1 50— Q
MAINTENANCE TRIP_S2-M1 33— gz
—Ousmage
]
RETURN_OF _SOURCE_1_CLOSE_S2-M1 Zp— 3 N1 i y— > ABTS_CLOSE_52-Mi
N2 gzy—{> AETS_OPEN_S52-M1
RETURN_OF_SOURCE_I_CLOSE_53-M2 Sr—% m $ p— > ARTS_CLOSE_52-MZ
NS gsy—{> AETS_OPEN_S52-M2
NE o
INT ar
NG 05
o —
LOSS OF_SOURCE 2 TRIP S52-M2 39— @1 Q
MAINTENANCE TRIP_S2-MI 53—
L & X vy 1T
Ethernet Communications
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ABB

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

HSR
Primary Secondary
JEEE 1588 v2 IEEE 1588 v2
master clock master clock
I {optional)
. . . . Managed HSR | ° . . . . Managed HSR " 2
Ethernet switch Ethernet switch £
.... ermet swi .... ernet switc 7N g
IEC 61850 HSR S
g e
1 )
I —
] l L] [ ] ] l [ ] ] ] g E
= s e ] o i ===y ] = o E= 'r i
i==n==F;-= mz 0= 8, i==u_= '—i In=u== ﬁ i==u== ﬁ i W L 5
m b-wB m o=el| m o= u@ m ncwl a araom v U
REDG15 REF815 REUB15 REFB15 REF615
Backup 1588
master clock
PRP
ABB Inc.
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SCADA
eeiit m U
[ Y
EE® Fiheomet switch 000 Eihemet switch
EEEEEEEEEE IEC 61850 PRP I:II:II:II:IEEII:IDI:II:I|

N e e 4 s

REFE15 REFE20 RETG20 REME2D REF&15

Bill of Material

43 M/A Manual/Auto switch

43/10 M1/T1/T2/M2 Maintenance 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*
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