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1.0 Title
Advanced Distribution Automation WAMS (Wide Area Measurement System)
1.1 Description
	Scope and Objectives of Function

	This use case covers the introduction of a Phase Measurement Units ("PMUs, aka Synchrophasors") that can provide Proper state information about the initial network health over a whole country or even beyond. Due to their exact measurement time marking, high resolution phase information can be made available to TSO/DSO control centres to initiate automatic counter measures within seconds, to protect a whole wide-area network from black-out events. As can be seen from recent nation-wide failure events, black-out causes are propagating within minutes and sometimes only seconds through entire national and even international transport & distribution networks to cause volatile regional energy generation, becoming increasingly important when introducing power plants relying on sun or wind energy in large scale. 


	Narrative of Use Case

	Short description - max. 3 sentences

	PMUs usually generate bulk statistical information transmitted hourly or daily, they are capable of continuously monitoring the wide-area network status on-line. In this use case there will be continuous information streaming data available to control centres from hundreds of PMUs at once which requires a stable communication network with sufficient capacity and quality.

	Complete description

	PMUs are positioned across the High-Voltage transmission and distribution network (HV-Grid, operated by Transmission and Distribution System operators - TSO/DSOs), typically in Sub Stations, where network node connections are made and the distribution of load flow is of importance. In Sub Stations typically broadband data connections via optical fibres are available; there may be other locations (e.g. handover or remote sites) where external communications means are required in which case a public or private broadband communication network which is typically capable of transporting IP traffic. 

In this use case PMUs are connected via this communication network to show the applicability of HV network supervision especially via Mobile Broadband networks, thus not requiring any additional TSO/DSO-internal network extensions. Of course, when utilising a public 3G or later 4G communication infrastructure, sufficient power back-up resources should be available to the network, but this is of course true for dedicated networks as well. 

Considering transmission delays of < 1 s in the depicted red communication network, especially electricity network phase information may be transported in near real time to the control centre.

By correlation of wide-area phase, current and voltage information in TSO-control centres, immediate decisions may be enforced to shut down regional networks to protect nation-wide or even international networks from being overloaded, thus avoiding black-out-spreading as initialised e.g. by a controlled shutdown of a HV-line in northern Germany (2006), in combination with unexpected transmission capacity bottlenecks, harming wide areas of Europe for hours.

On the other hand DSOs may supervise their regional distribution networks in their control centres to work around critical situations caused locally, by local intervention, with the aim to avoid catastrophic influences on the electricity transmission network. 

Regarding data transmission network implementation, an always-on connection scenario for PMUs is reasonable. Individual data traffic from a PMU is rather low, compared to other mobile broadband usage (e.g. private file download, even internet surfing), but it is continuous. As described in a CIGRE® paper continuous PMU operation covering 12 channels each 50 Hz cycle, will generate < 50 Kb/s net frame data rate. 

Considering continuous UDP-IP transmission, the air data rate will stay below < 100 Kb/s and typically below < 1 Mb/s for a Sub Station location.

Considering intended burst transmission, e.g. transmission of bulk daily or hourly data, e.g. from a transient fault recorder (TFR), data volume may reach into the 3-digit MB range causing a high-bandwidth-burst of transmitted data. Data from other measurements devices may have to be collected by the WAM. 


1.2 Source (as applicable)
ETSI TR 102 935 v2.1.1
1.3  FFSActors (as applicable)
	Actor Name


	Actor Type 


	Further information specific to this Use Case

	Consumer
	Person
	Users of electricity

	Telco Operator
	Operator
	Providing measurement information to TSO/DSO control centers 

	TSO/DSO
	Energy Operator
	Initiate automatic counter measures to protect a whole wide area network from black-out event.


1.4 Pre-conditions (if any)
<Conditions that must exist for the use case or scenario to be executed>
1.5 Triggers (if any)
<Any condition(s) that will trigger the use case or scenario>
1.6 Normal Flow (as applicable)
         <Interactions between actors and oneM2M system required for successful execution of the use case or scenario>

1.6.1  Alternative flow (if any)
1.7 Post-conditions (if any)
<Conditions resulting from the execution of the use case or scenario>
1.8 High Level Illustration (as applicable)
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1.9 Potential requirements (as applicable)
As defined in ETSI TS102 689 V2.1.1
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