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Terminal Diagram
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Service port
ToolKit

Relay [R1] (isolated)
- Fixed to Ready for operation
LogicsManager

Relay [R2] (isolated)
Default: Alarm Horn
LogicsManager

Relay [R3] (isolated)
-OpenCBB
or LogicsManager

Relay [R4] (isolated)
- Fixed to Close CB B

Relay [R5] (isolated)
- Fixed to Open CB A

Relay [R6] (isolated)
- Close CB A
or LogicsManager
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Common (terminals 44-51)

Discrete input 1
Default: Lock monitoring

Discrete input 2
Default: Remote Acknowledge

Discrete input 3
Default: Open CB B

Discrete input 4
Default: Enable to Close CB B

Discrete input 5
Fixed: Reply ,CB B is open*

Discrete input 6
Default: Open CB A

59 |58 |57 [56 |55 |54]53|52]51|50[49[48|47[46|45][44]43

1 Discrete input 7
SyStem Aor B) Default: Enable to Close CB A D1 07
Discrete input 8
hd Sie System B current Fixed: Reply ,CB A is open* D1 08
~| Sz (isolated)
]S ® L3 Power supply 12/24 Vpc
w|S, N 8 to 40 Vpc 0 Vpe
i S, e L2 System A current x Function Earth (pisplay version only) ,)7
®|S, (isolated) | L) CAN bus CAN-L
~|S; e (/I) (isolated) CAN-H
— L1
=[S | | RS-485 interface RS-485-b
(isolated) RS-485-a
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Hardware

Housing
e Dimensions of the control remain the same as v1
e Additional second breaker indication

/
o

W, wWoODWARD LS-5

Part Numbers LS-5 v2

LS-521

one breaker control with display 8440-2150 8440-2178
LS-522

two breakers control with display 8440-2151 8440-2179
LS-511

one breaker control without display, metal housing 8440-2152 8440-2180
LS-512

two breakers control without display, metal housing 8440-2153 8440-2181
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Terminals
e Changed CT connection (6 PIN connection without common terminal)

Sie Systern B current
| s (isolated)
o | S e |5 e
] L3 — L2
e | L <
e Systern A curent | . Systern A current
W e | s (isoled) L)
] Se ! NE 1
o N D B v o))
Mo connection _I [Wo connection _I

e Analog input 0/4-20 mA for external power measurement System A or System B (LS-5x2)

A0 Analoginput Oto 20 mA
N (optional powier system AE)

0] 17

Functionality

Application

Breaker mode CBA/CBB

e Application mode “Single”:
Application mode without easYgen-3500 or multiple LS-5 connection

e Application mode “LS5":
Multiple LS-5 mode in combination with easYgen-3500 and other LS-5

e Application mode “L-GGBMCB”:
Preselected mode in combination with easYgen-3500XT (v1.13)
This mode is similar to the application mode “GCB/L-GGB/L-MCB” but with one LS-5x2
instead of two LS-5x1.

Breaker mode CBA

Same functionality like the predecessor LS-5x1 (one-breaker version 1).
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Measurement
e Power calculation for System B

e Load calculation, active power summation from System A and System B in relation to the
breaker replies.

System A System B
4+—+P

- P—>
[ — _/
CBA CBB CBA CBB
P+

o External active power measurement with 0/4-20 mA input for system A or system B

System A System B

HMI
o Homepage description for system A and B configurable

1891 Description system A Mains

M
a
i
I
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1852 Deszcription system B BEus|

e |oad visualization
Su<f
Z9FL)

56, BH=

163k

Sgzh
Ja7FL)
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42

o LS-5 segment and states visualization

e BDEW and VDE 4105 (grid code requirements)
- Mains decoupling test mode
- Breaker decoupling test

| [naancstic  SHsten H oo T ETE] S0 L
. heshelds Warnina’
Event Historg Ouervwoltase 1 Limit  Be aware of the
— . CONSEsUEncEs
Setpoint Actual when executing the
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Monitoring
e Operating Range Monitoring:
The different cases for operating range failures are displayed with an
Error Code 01 — 06 (“Oper. range 17, ...).
The Technical Manual explains in detail what is wrong.

Operating range 1 (CAN consideration, application mode “LS5”)
Operating range 2 (Connect synchronous mains/networks )
Operating range 3 (CBA dead bus closure)

Operating range 4 (CBA synchronization)

Operating range 5 (CBB dead bus closure)

Operating range 6 (CBB synchronization)

YVVVYVYYY

e Voltage plausibility:
With the closed breaker replies, there is a plausibility check between the system A and
B voltage.

e Free alarms:
The four free alarms can be triggered with the internal flags 1-16.

e Change of frequency (System A):
Phase shift monitoring and df/dt (ROCOF) can both enabled.

e System A decoupling (LS-5x2):
Enhanced decoupling possibilities
- CBA
- CBA - CBB (after configurable delay time)
- CBB
- CBB - CBA (after configurable delay time)
- CBA or CBB selected by LogicsManager

Alarm Classes (LS-5x2)
e The alarm classes distinguish “Breaker Open” between CBA and CBB

Counters
e System A energy counters:
The system A has four energy counters
- Positive active power (+MWh)
- Negative active power (-MWh)
- Positive reactive power (+Mvarh)
- Negative reactive power (-Mvarh)

e CBB close counter
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Breaker Operation
Breaker transition modes:
- Switch load with open transition
- Switch load with closed transition (short parallel <100 ms)
- Switch load with interchange (ramping, loading, and unloading)
- Switch Generator parallel to mains
Two alternative breaker transition modes operation selectable
Breaker mode is selectable “CBA/CBB” (LS-5x2) or “CBA” (LS-5x1)

Dead bus closure to load condition

System A System A System A System A

Close
Command
active

Close
Command
active

Open Open Open Open
Load Load Load Load

\ cBB

System B

On/Off

Connect Open Load to A dead

Connect

\ cBB

System B

Open Load to A alive
On/Off

Close
Command CBB
active

System B

Connect Open Load to B dead
On/Off

Close
Command CBB
active

System B

Connect Open Load to B alive

On/Off

Extended Dead bus closure mode (only with breaker logic parallel)

System A

Close
Command
active

CBA

CBB

System B

Connect A dead
On/Off

Command

System A

“ CBA

-

Close

CBB

active

System B

to B dead

System A

Close
Command
active

CBB

System B

CBA “CBA

Connect A dead to B alive
On/Off

System A

i

Close
Command
active

CBB

System B

Close
Command
active

System A

CBB

System B

System A

CBA “CBA

]

Close
Command \ CBB

active

System B

Connect A alive to B dead

On/Off

Variable system selectable with LM:

The variable system is now selectable with the status from a LM

Slip synchronization with a separate offset (application mode “LS5”):

For the CBA and CBB it is possible to synchronize the breaker with a separate slip
offset. This separate slip can be a negative or positive offset as well. This function
works only with the easYgen-3000XT (software version 1.13 and higher).
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Communication with easYgen and other LS-5
General

The LS-5x2 v2 (software version 2.xx) works in combination with the existing LS-5x1, easYgen-3500, and
easYgen-3500XT. All devices are connected to the CAN interface (easYgen-3500: CAN3 interface)

Restricted use with easYgen-3500
LS-5 in combination with the existing easYgen-3500 comes with the following restrictions:

- Visualization from the load segment doesn’t work

| |
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Mode oz

EE] EL a5 EL 3 EL 39 b0
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]

- Emergency start condition with the load segment is not possible

B1---Secments

Conf. emera, run start

HUTD 1 4 5 &9 12 13 16
Hode
In range
12 13 16
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it Mains settling i
Mode

1 4 5 &9 12 13 16
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- Application mode L-GGBMCB is not supported

Segment
EG3500 Application Mode: No. 10
GCB/L-GGB/MCB Mode: MCB
L-GGB/MCB| Segment
No. 11
—>
LS5x2
(ID33) GGB
CAN
Segment
No. 12 wE: 1||r| Mode
[l w] =
" T Breaker mu:ude LS5
Ing =;| | =:| | GeB CER-CEE
EG3500XT EG3500XT EGESOOXT ':E:FI-"'I':EEE a1 L I:I:EHI B
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Restricted use with easYgen-3500XT
LS-5 in combination with the easYgen-3500XT (software version <1.13) comes with the following
restriction:

- Application mode L-GGBMCB is not supported

Segment
EG3500 Application Mode: No. 10

Mode: MCB
L-GGB/MCB Segment

N£ 1
LS5x2
(ID33) GGB
CAN
[ |
] |

GCB/L-GGB/MCB

Segment
No. 12

Herprlica ..__1_-:-r'| [ {w]s (=]

fula =
Breaker mode LS55
GCB CERZCEE

EG3500XT EG3500XT EG3500XT ERrtEe ™ M2 ouce

Communication with PLC

New Data Telegram
With software version 2.xx an additional Data Protocol 5302 is available. It is based on 5301 but extended
for Total active power of system A and B.
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We appreciate your comments about the content of our publications.
Please send comments to: stgt-doc@woodward.com
Please reference publication 37676.

Homepage
www.woodward.com

Woodward has company-owned plants, subsidiaries, and branches,
as well as authorized distributors and other authorized service and sales facilities throughout the world.
Complete address / phone / fax / email information for all locations is available on our website.

THE INFORMATION CONTAINED IN THIS APLLICATION NOTE IS PROVIDED AS IS WITHOUT REPRESENTATIONS OR WARRANTIES OF
ANY KIND EXPRESSED OR IMPLIED. THE ADHERENCE TO THE INFORMATION CONTAINED IN THIS APPLICATION NOTE SHALL BE AT
THE USER’S OWN RISK. WOODWARD EXPRESSLY DISCLAIMS ANY REPRESENTATIONS OR WARRANTIES CONCERNING WHETHER
THE DELIVERABLES, OR SOFTWARE WILL PRODUCE ANY SPECIFIC RESULT OR PERFORM ANY PARTICULAR FUNCTION.
WOODWARD FURTHER EXPRESSLY DISCLAIMS ANY LIABILITY FOR DAMAGES, LOSSES, COSTS OR EXPENSES ARISING DIRECTLY
OR INDIRECTLY FROM THE USE OF THIS APPLICATION NOTE, UNLESS WOODWARD HAS PROVABLY ACTED WITH WILLFUL
MISCONDUCT OR GROSS NEGLIGENCE.

WOODWARD RESERVES THE RIGHT TO UPDATE ANY PORTION OF THIS PUBLICATION AT ANY TIME. INFORMATION PROVIDED BY
WOODWARD IS BELIEVED TO BE CORRECT AND RELIABLE. HOWEVER, NO RESPONSIBILITY IS ASSUMED BY WOODWARD UNLESS
OTHERWISE EXPRESSLY UNDERTAKEN.
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