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Introduction 
· British Standards Institute developing a standard for smart EV charging in ‘private’ (home and workplaces) locations,
· Standard, once complete, will be linked to forthcoming legislation which will mandate that all private EV chargers are ‘smart’,
· The development of the standard is linked to the OLEV ‘Smart Charging’ consultation in 2019 (link to consultation here),
· The draft standard can be found here, and the forward from BEIS/OLEV here,
· REA working group has developed this response, member comments via track changes requested by 4pm on Friday, 4th September 2020.  
[bookmark: _Hlk49947066]REA comments on standard (for member input)
The REA welcomes the development of this standard and the intent by Government to mandate that all chargers being installed in UK homes and businesses are ‘smart’ – which we take to mean as ‘being able to send and receive load control signals’ (as defined in the 2019 Smart Charging consultation).
The REA has developed the following comments based on member priorities which have emerged over the past 2 years, including through the REA’s response to the OLEV Smart Charging consultation (2019, view the response here). These include:
· Interoperability – charge point standards should be able to integrate with management systems of other smart home and low carbon devices, including heat pumps, battery storage, and solar PV.
· Flexibility markets – Government should ensure deep and transparent markets for flexibility emerge behind the meter and not embed processes that would hinder the development of such markets.
· Security – standards in the market should alleviate concerns about cyber security of smart charge points and other low-carbon devices.
· Integration with other markets – the UK should not ‘island’ itself by the development of standards, which would increase costs and reduce competition in the provision of smart EV charge points. Standards developed in the UK should emerge with an eye to those in Europe, in the USA, and at the international (ISO and IEC) level. UK standards should also align with widely-used industry protocols such as OCPP to avoid added costs for the sector.
Based on these principals, the REA would like to make the following comments on the draft BSI PAS 1878 standard:
· We would welcome an outcomes-based approach, whereas the standard outlines what should be achieved (e.g. around cyber security) but not be overly prescriptive as to achieving it.

· The standard should build on OCPP, Open ADR, and other protocols in the market that meet the outcomes sought by PAS1878. This will also ensure that as industry protocols develop, PAS1878 can adopt them if they deliver the outcomes.

· The REA welcomes the acknowledgement in this standard that there should be multiple forms of accessing a charge point, either by HCALC / APC (smart meter) but also via DSRSP. The REA strongly opposes policy or regulation that would force charge point operators or manufacturers to solely route their communications through smart meters and the DCC (although provision for this should be accommodated).

· The REA welcomes the principal that the consumer should be able to override the smart charging functionality if required. However, we would welcome clarification around how a consumer would override the smart charging aspect of their charge point. Is it the CEM, ESA, or another actor that has final responsibility for this?

· Overall, the ESA should be the master / in control in the cases where a customer wants to override the system and ‘charge now’. Greater clarity on this is required in the draft standard, for instance where there are two EV charge points managed by a single CEM, would the user inform the CEM? 

· More clear definitions are required around the CEM / ESA gateways. Specifically, what is the expected functional content of the CEM, ESAG and ESA? The document makes an attempt to explain this but does not break down ESAG in great detail. For example, can a system have multiple ESAs with one ESAG? How would this work as some CEMs are cloud-based, and others could be built into the ESA.

· We are concerned at the risk of ESAs creating competing environments and not being aware of each other. For instance a Solar diverter that monitors excess energy from Solar PV going on to the grid, where a battery storage system sees an increase in demand ( from the heating element being switched on ) and starts dumping power.

· How do multiple CEMs from different technologies (e.g. CEMs from smart fridges or other products that are not EV charge points) integrate? For example, it is not clear how this standard integrates with Z-Wave, Zigbee, and Bluetooth Low Energy (BLE) which are all fairly common domestic protocols between smart home devices.

· The REA notes that there is not yet a data model accompanying this standard. At this stage, the REA would welcome if the BSI addressed the questions in the standard as it is. If we pursue an outcomes-based approach, we do not necessarily think a data model is required before this standard is published and linked to accompanying legislation. Our priority is for the Government to introduce legislation mandating smart charging. We are concerned that the development of an accompanying data model, whilst potentially delaying the introduction of legislation, may also result in the standard being out of step with existing and widely-used protocols such as OCPP.

*** draft REA consultation response ends.
Background to the standard
With thanks to member input for helping develop this background briefing. 
Electricity generation is balanced to the demand for electricity. Demand can be thought of at two levels, a minimum level of demand, known as baseload, and variable demand. 
Baseload is the aggregation of concurrent demand, for example if 4 houses are all cooking Sunday lunch in the electric ovens using 1 kW each then we have a baseload of 4kW. If I switch on the kettle for a brief period, then the total demand increases to 6kW for a brief period before returning to 4 kW.
There are three main actors.
· Generators - who produce power
· Distributors - who facilitate the movement of power
· Consumers - who use (or demand) power.
Variable renewable generation has greatly increased the complexity of the system. The UK has rightly added large amounts of Wind and Solar generation capacity, so now it’s not just the demand that varies, but also a significant part of the generators.
So what’s this got to do with 1878?
The concept is simple, what if we could match the variability of generation with variability of demand. This is known are Demand Side Management. 
We can think of demand side management in two ways. We can move high demand in time to less busy periods.

We were doing a crude version of this 40 years ago, in the form of the economy 7, where there was a low rate between midnight and 7 am, where electricity storage heaters would consume power and then release heat over the course of the day.
The second way is to monitor the current level of demand and vary up or down based on the health of the network.
The UK electricity network operates at a frequency of 50 hz, when the demand is high the frequency drops and conversely when demand falls the frequency increases. This is known as Frequency Response.
Today, we have the technology and capability to operate a more sophisticated electricity network and to respond at a much finer level, for example switching on the washing machine when there is low demand. This is known as Demand Side Response (DSR). BSI 1878 is the UK standard to help Energy Smart Appliances (ESA) to operate in the new world, whilst protecting a number of principles.
Principles as outlined by Government

	Policy Principles

	1. Interoperability
	the ability of an ESA to work seamlessly across any DSR service operated by any system player.

	2. Data privacy
	the secure storing of data on the device or with any controlling party.

	3. Grid-stability
	the prevention of outages on the grid caused by erroneous operation of ESAs.

	4. Cyber-security
	the prevention of unauthorized access to an ESA by third-parties.




The standard envisages 5 types of appliance, each with their own characteristics and variability.
1) Heating and Ventilation systems (HVAC)
2) Cold Appliances, Fridges etc
3) Wet appliances, washing machines
4) Battery storage
5) Electric vehicle charging.
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There are three main actors in the standard.
An Energy Smart Appliance[footnoteRef:1] (ESA) will be managed by a single Customer Energy Manager[footnoteRef:2] (CEM).  [1:  Energy Smart Appliance (ESA)
An internet connected device that can modulate or shift its electricity consumption in response to signals.
]  [2:  Consumer Energy Manager (CEM)
A logical entity, that can be physical or virtual, which deals with flexibility information and requests 
Translates between the DSRSP and the ESA and controls Routine and Response mode DSR operation
] 

The CEM will send to the Demand Side Response Service Provider[footnoteRef:3] (DSRSP) details of it’s power flexibility. These offers will be held by the DSRSP and when the network needs to respond, will call upon multiple CEMs, via a communications interface A to implement their flexibility offer. [3:  DSR Service Provider (DSRSP)
An organization providing demand-side related energy management services to electricity system operators, electricity utilities and electricity generators
] 

Essentially there are three flexibility offers made by the CEM to the DSRSP.
1) Normal operation. (Routine mode)
I intend to use X kW to charge a car between XX:00 and YY:00
2) Most delayed. (Response mode)
I can leave my demand to the last period of XX:00 
3) Least Delayed. (Response mode)
I am available starting from XX:00
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The DSRSP will maintain a merit list. During a DSR call, the DSRSP will request flexibility from ~100,000 devices. Requests will be statistically calculated with overheads as some non-response is expected.
The theory being that as an example, 10 000 ESAs supplying a power response of 1kW each, with a measurement accuracy of 10%, will allow the total response of 10MW to be reported to the grid side client to an accuracy of 0.1%. 

Alignment with 4 Principles
Interoperability
· Minimum common Interface A specified – for operation and consumer switching
Data Privacy
· Minimum data transfer and secure storage – very little necessary for DSR service and only with consumer consent
Grid Stability
· Defined control hierarchy, up-to-date flexibility information, appropriate randomised offsets and exception conditions
Cyber Security
· Requirements for verification, authentication and encryption, also secure updates and anomaly detection
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