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	1. [bookmark: _Hlk14887621]Description 

	Reference documents / Aconex unique numbers:
K559-2254-EL-SLD-001 - BLPH AC OPTION - KEY SLD rev2

	1. For EMCS functionalities, it is required to monitor electrical data with Windfarm ARRAY incomer and WTG-57 such as input measurements (P,Q,F,V,I) or Switchgear status/alarm/protection. Switching control (open/close). 
The signals listed below have to be considered as minimum requirements. 
Crosswind to advise if any other signals that is critical for operation need to be monitored in EMCS.

· Windfarm Array disconnector & earth switch QZ93 & XB3, QZ92 & XB2. Signal to be monitor.
	Signal description
	IO type

	Active Power at QZ93 Disconnector 
	AI

	Reactive Power at QZ93 Disconnector
	AI

	Disconnector QZ93 Closed
	DI

	Disconnector QZ92 Closed
	DI



· WTG-57 QZ91, QA1&XB1 
	Signal description
	IO type

	Active Power at QA1 Circuit breaker
	AI

	Reactive Power at QA1 Circuit breaker
	AI

	Disconnector QZ91 Disconnector Closed
	DI

	QA1 Circuit breaker Closed (Fast respond signal )
	DI

	QA1 Circuit breaker Open (Fast respond signal )
	DI

	QA1 Circuit breaker Lockout 86 (Fast respond signal )
	DI

	Wind speed (for information)
	AI

	Predicted power output (how far in future?...)
	AI


Signals exchange with WTG-57 requires fast respond (in terms of milliseconds) for the QA1 Circuit breaker status. The signals from WTG-57 will be used to control and defining the mode of operation. 



2. ABB’s preference for interfacing with Windfarm and WTG-57 is for using the protocol IEC61850 GOOSE/MMS. The data will be connected directly to EMCS controller IEC61850 communication card.
Rosetti/ABB are assuming that, since a dedicated FO shall be provided for HV-SCADA to directly control the 66kV breaker switches on the BLPH platform, the same (and the only one available) FO will be used to interface also with EMCS communication cards. 
It means that on the same IEC61850 network will be connected:
· HV SCADA
· 66 kV breaker switches on BLPH platform
· EMCS of BLPH platform (IEC61850 for electrical data only)
Supervisory data set of the BLPH platform as a whole will be made available to HV SCADA through a VPN by means of OPC UA protocol. 
Crosswind is kindly required to confirm the use of above mentioned protocols based on Rosetti/ABB assumption.
As a side note, Rosetti/ABB underline that, due to the criticality of data expected to be exchanged, on which the whole control strategy of BLPH will be based, the interface communication between HV SCADA and EMCS should be redundant. 
Unfortunately, given the limited number of FO cores available, redundancy of the interface subject of the present TQ the is not achievable.

	2. Response

	Reference documents / Aconex unique numbers

	For reference: The Wind Turbine is officially known on Crosswind system as HNA-05 and BLPH as HNA-06
1. CW confirm that unique measurements on HNA5-AFA70 (WTG-57) of the current and active power are only available on LV side (400V) of the wind turbine. The available measurement signals from HNA-5 are 
· Voltage measurement at LV-side of HNA-05 transformer. 
· Current measurement at the LV-side of HNA5 HNA-05 transformer.
· Active Power production and Reactive Power Production on LV side – power measurements are scaled to MW (in OPC-UA it’s in KW). Power Measurements on HNA5 – SCADA screen shot below
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Description automatically generated]
On HV Level, only know Voltage availability and current in each phase (L1, L2, L3) as shown in above screenshot
NOTE: The reference value for BLPH control logic will be the HNA5 Active Power production on LV side, without any further calculation. 
When in EXPORT MODE, the target Active Power (sum of Fuel Cell and BESS, measured by electrical protections on 6.6kV switchgear) shall be equal to 1MW minus the Active Power of HNA5 as reported by the signal exposed by the HV SCADA. 
CW confirm that the WindFarm will have a direct connection to the BLPH 66kV GIS circuit breaker for control and monitoring
CW confirm the following signals are required for BLPH GIS: 
· Q0 (QA1) “CB Open” command, directly to BLPH GIS from HV SCADA 
· Q0 (QA1) “Ready to close” permissive to EMCS from HV SCADA
· Full control of QZ92 line and earthing switches from HV SCADA (these devices shall not be controlled by EMCS) 
BLPH Q0 (QA1) “CB Close” command and “CB Open” commands will also be available to BLPH GIS by the EMCS.

CW confirm the following status signals are available from HNA5 over OPC-UA: 
· QA1 Circuit breaker “Open” and “Closed” from HV SCADA 
· QZ91 Disconnector “Closed” from HV SCADA 
· QZ92 & QZ93 Disconnectors “Closed” from HV SCADA 

SCADA also monitors Status of WTG Circuit Breakers and Disconnectors on each string – see SCADA screenshot below SLD – ALFA13 – String Level 
[image: ]
NOTES : at string level:
· Tennet Controls all the Circuit Breakers on the String – CW Monitor Only 
· CW: Only have two Interlocks - Earthing or Energisation to Tennet
· If String Is Energised, Tennet Auto-Reclose Function Is Enabled – Tennet can automatically close the Circuit Breakers 
· If there is Voltage on the Line, BLPH should be able to energise.

CW also monitor the following status:
· Wind Turbine Operating Status -  Operating ON-GRID
· ICCP Status - Healthy
2. As stated above, all measurements and signal information on HNA5 is collected from OPC Server - Comms OPC UA Architecture - CW also have Redundant OPC Server – all information can be sourced from Either Server

All status and measured values signals will be available to HV SCADA and EMCS via IEC 61850.

CW clarifies that IEC61850 network connection from HNA5 and GIS on BLPH will not be redundant and it shall be directly connected to GIS. EMCS cannot share the same IEC61850 connection. 
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