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Demand Connection code 

Call for Stakeholder Input
Feedback Document


1 Guidance
This feedback document is used in the „DCC - Call for Stakeholder Input“ as published on 5 April 2012 on the ENTSO-E website. It lists all questions raised in this Call and allows to provide answers in a structured format. Please use only this feedback document to formulate your responses which facilitates handling of responses by ENTSO-E and understanding by other stakeholders afterwards.

You are welcome to send additional information that supports your responses. In that case, please clearly refer in the foreseen text boxes to the supporting document where relevant. Please also provide the key message or data which is relevant in the foreseen text box in this feedback document. 

Based on your background and your possible interaction with the Demand Connection Code, you are welcome to only respond to those questions you consider to be of relevance to you. In case a joint response is given on behalf of several organizations, please indicate this clearly in Section 2 (Respondent Coordinates).

In order for your responses to be taken into consideration in the further development of the Demand Connection Code, you are requested to send the completed form to consultations@entsoe.eu by 9 May 2012. All responses  will be published shortly afterwards.

On behalf of ENTSO-E, we wish to thank you for your contribution.

Respondent Coordinates
	Organization name(s)
	Danish Energy Association

	How would you describe your type of organization(s)?

	Association of DSO, power producers and wholesalers of electricity

	Respondent name
	Allan Norsk Jensen

	Address
	Rosenørns allé 9, 1970 Frederiksberb C, Denmark

	E-mail address
	anj@danskenergi.dk

	Phone number
	+45 35 300 797

	Other contributors (optional)
	

	Response submission date
	8. May 2012


Questions

Section 1.2.2 – Options to increase RES penetration in the System

1.1. What is your view of the high level analysis presented in Table 2?
	The cost of implementation should be indicated in pros & cons as it is the case of CO2 impact. Status quo could be used as a reference. 
It is concluded that DSR is a good solution but the economy is not discussed. The cost of realizing DSR is highly dependent on the size of the assets and the requirements regarding (online) signals to and from the DSR. As an example CHP plants in Denmark with a installed capacity smaller than 0,5 MW does seldom participate in the regulating power market, as the cost of the control and measurements are to high compared to the revenue an aggregator can get on the market. 
The use of synchronous condensers as supplier of system services when conventional central generation is replaced by RES should be included in the discussion. Synchronous condensers will be able to deliver valuable services to the system (voltage stability, inertia, short circuit power, voltage quality improvement, …).


1.2. What is your view of the conclusion that the “Benefits from demand side response (DSR) are clear and that DSR has the potential not only to be relatively inexpensive, but also supports the EU goals to integrate RES and to empower customers to participate in the energy market”?
	DSR is an important part of the future balancing of active power. Whether it is economical efficient compared to other options depends on what extend it is utilized (the first few MW is cheaper to realize). The cost of implementing DSR as a function of penetration level and security of supply of load regulation, and the load shifting timeframe has not yet been fully investigated. The conclusion that DSR is relative cheap may only be true in some very specific conditions.
Network constraints is a major concern when we are talking DSR, as loads acting in a coordinated way could cause local overload or jeopardise voltage quality in the distribution networks. This should be listed on the Cons column.


Section 2.2 – Level of Detail

2.2.1. What is your view on ENTSO-E’s interpretation of the level of detail required in the NC DCC?

	DSR plays an important part of the stability of the future electricity network. It is however not the only solution, and should be implemented only by removing obstacles and creating markets for the voluntarily participation of customers (big and small). 

System response is partly defined by demand, partly by generation. DNOs has no control of the demand apparatus connected to their system in terms of their ability to support voltage and frequency stability. The distributions networks response to voltage and frequency deviations is more a fact of life than a designed response.
DSR can’t be obtained by stipulating requirements at the connection point of a demand facility or distribution net.

Differentiated level of detail, dependent on the significance of the requirement on the system stability etc. is welcomed. However the significance has to be proven by technical investigations based on facts and restricted to Cross Border Issues only. 
Aggregated small units should only be considered as significant grid users if their combined response on the system can be proven or argued without reasonable doubt.

Gut feelings and educated guesses/speculation must not form the basis of any network connection code.


Section 3 – Requirements of NC DCC in Light of future Challenges

3.1. Can equitable treatment be assured if the NC DCC includes only high-level requirements, with national legislative required to set specific requirements in each country? If so, how could equality in burden sharing be achieved in synchronous areas and across Europe?
	X
	Yes

	
	No

	Requirements to apparatus should only be defined through CENELC. Equitable treatment can’t be assured by setting requirements on appliances (for instance thermal apparatus), as they will not be equal distributed across Europe. 
In addition, the Network operator has no control over the appliances connected within a private property (excluding generators) as long as they don’t have an unacceptable effect on the voltage quality at the connection point.


3.2. In your opinion, is there any other new topic that should be included in the NC DCC?

	
	Yes

	X
	No

	It is way too detailed as is.


Section 3.1 – Demand Side Response delivering Reserve Services
Questions based on the different available options put forth in section 7.1.1 in Appendix 1

3.1.1. What is your view of the analysis presented on the challenge ahead associated with reduced availability of reserve services from synchronous generators at time of high RES production? 

	Displacement of conventional production does not necessarily reduce the reserve power in the system, but will most likely increase the cost of reserve power. The rise of reserve power price will bring new suppliers into play. That being industrial generation facilities, combined heat and power plants and new generation facilities and demand facilities build with the purpose of delivering reserve power or other ancillary services to the system. This, however, will be highly dependent on the network region and the type and availability of the dispersed generation already connected to the system in that region.
The provider of AC will not be the asset owner but the aggregator of many assets. The cost of the service will be a result of the cost of delivering the service and building the necessary control structure.
Requiring mandatory ability to provide services will not lower the overall cost but only park them at asset owners that have no interest in participating in the reserve market. 
The cost of AC can be influenced by reducing the cost of delivering AC to the system. This is done by defining requirements of the services in such a way that they don’t exclude players from participating in the market of AC, and by reducing the requirements on verification on delivery of the services.


3.1.2. Is there any class of users that should be excluded from providing these reserve services?

	
	Yes

	X
	No

	No - all should be allowed, but no one should be forced.



3.1.3. What would be the technical and economical limits to the development of DSR for industrial customers, commercial premises and Closed Distribution Network operators?

	There is no single answer to the economic limits for involvement of industrial customers. This depend on the nature of the customer (a greenhouse has an inherently higher flexibility than a bread factory). The limit is defined by the cost of delivery, associated cost from the production and control and monitoring of the delivery of service. Reducing the minimum time (below 4 hours) a single customer has to defer demand will open the market for more players. This could be done by market design, and/or the use of aggregators cascade control.

Delivery of DSR in the distribution network can create network constraints leading to cost, which should be included in the CBA.


3.1.4. In Appendix 1, options for the provision of mitigating the shortfall of reserves are given, are there any  comparable alternative options other than the ones provided in Appendix 1?

	
	Yes

	
	No

	Option 1.2 and 1.3 should be part of the business case. Otherwise the conclusion that the provision of reserves from DSR is economical attractive from a societal point of may not be valid.
The limitation to use reserves from demand which can be deferred for minimum 4 hours will limit the number of players that can deliver such a service – hence increase the market price of the service. Aggregators with the ability to control many loads – some or all of them not able to defer demand by 4 hours – should also be allowed to deliver reserves as long as the combined response from the aggregated group of loads fulfil the requirements from the TSO.
Regarding: “To achieve a complete working system, additional facilities would be required. This includes a consumer information service via the SMART meter, …„. The smart meter should NOT be a part of the communication and control of appliances. The smart meter is a property of the RNO, and its sole purpose is to cover the responsibility of the RNO (metering). It is the retailor or the aggregator that will build and implement the necessary control and communication infrastructure in order to deliver services to the system or optimize the energy consumption of the demand facility to the benefit of the facility owner.
How can the NC DCC be about households appliances, when the provisions of delivering the services to the system are out of scope? The NC DCC is about connection of demand facilities and distribution networks to the transmission system. It can’t be about connection of apparatus within low voltage installations or connection of demand to distribution systems.


3.1.5. What would be the typical cost to equip one appliance (e.g. a washing machine or a heat pump controller) under each of the 3 alternatives?

	…




3.1.6. What form and level of incentive do you believe is required to encourage consumers not to switch the reserve off under option 1 and 2? 

	Sufficient payment.



3.1.7. Considering the cost and consequences of the alternatives, do you support use of DSR for this purpose? 

	The answer to this question depends on the type and size of the demand delivering the DSR, and the cost of controlling and settling of the service. Hence it can’t be answered by a yes or no.


3.1.8. Which of the 3 DSR alternatives (1, 2 or 3) would be your preferred option to achieve the greatest societal benefit and for what reason? 

	DSR services should be developed strictly on a commercial basis. Only this will assure the most economical solution. One of the possible solutions is spilling of RES resources - which in some cases, could be the cheapest and even the most environmentally friendly solution.


3.1.9. If the services proposed here are provided, what further uses of these technical capabilities (see Appendix 1) would be most beneficial and why?

	Frequency regulation seems to be more cost effective to implement from small appliances than dispatchable reserves, as the later requires communication and control. However no service to the system is costless and some form of incentives to implement capabilities and/or deliver the service has to be provided. That being an investment fee, a activation fee or both.


Section 3.2 – Demand Side Response delivering System Frequency Control
Questions based on the different options outlined in Appendix 2:

Regarding the DSR application related to temperature controlled demand to deliver a smarter, robust and a more user friendly LFDD-capability to avoid frequency collapse and hence contain the impact of rare events with large system frequency excursions:

3.2.1. Do you agree with the conclusion to apply this service universally using European Standards proposed as a result of the initial CBA based on Irish data?

	
	Yes

	
	No

	Given the detail level in the CBA the question can’t be answered. The calculation of the benefit is not clear and it is not shown that the DSR SFC delivers the required power response or additional regulation has to be purchased. The duty cycle of the refrigeration is not considered, and it is unclear whether the assumption, that all connected refrigeration demand is able to time shift its load, is true.
>>Given this net saving it is reasonable to consider whether DSR SFC could be sourced by market means, but as ultimately this service would be chargeable back to the same demand users at almost certainly a higher cost due to the administration of the billing and payment structure, it may not make practical sense.<< 

This form of argument is invalid. Every customer has to cover part of the bill through system tariffs – this is true. But it may not be all customers who deliver the service to the system. The market assures that the service is delivered at the lowest cost. Making the service mandatory and free of charge only hides the real cost.


3.2.2. ENTSO-E believes this service can be introduced for new appliances (and temperature controllers) without any detectable difference to the primary purpose of the service of the appliance. Can you share any specific knowledge or experience and associated data you may have on this topic?  

	 
	Yes

	
	No

	It should be considered to what purpose the energy consumption in industrial refrigeration is primarily used. If energy consumption is primarily used on freezing processes in contrast to maintaining a low temperature, the consequences of deferring demand could be very high (lost production or degrade in food quality). The actual flexible demand in the Irish case could there for be much smaller than depicted in Table 2.

Assuming that users will not notice any change is somewhat sought. Basic thermo dynamic laws shows that any change of temperature set point will ultimately have a consequence on the energy consumption (positive or negative) and could lead to more frequent starting/stopping of the unit.


Regarding the use of the temperature controlled demand beyond LFDD-capability for frequency response, following assumptions are taken:

· Primary performance of the temperature controlled function is not effected (operating within the same temperature tolerances);

· Conditions of near total absence of synchronous generators during windy / sunny conditions; 

· Moderate demand for synchronous areas with extreme real-time RES penetration (initially expected in Ireland and GB)

Three DSR alternatives have been identified (with a fourth alternative being ‘do nothing’):

· Alternative 1: Voluntary service capability – mandatory usage

· Alternative 2: Voluntary service capability – voluntary use

· Alternative 3: Capability as standard, with mandatory delivery 

3.2.3. If this further DSR for temperature controlled demand is introduced should this be arranged by each nation rather than at European level and if so should there be a requirement for harmonising within a synchronous area in order to provide burden sharing? 

	
	Yes

	X
	No

	Mandatory technical requirements on appliances are clearly out of scope for the NC-DCC. Such requirements are the sole responsibility of the international standardisation organisations. ENTSO-E can describe wanted behaviour seen from the systems perspective, and deliver sufficient incentives for the capabilities to be incorporated in the appliances and ultimately delivered to the system.


3.2.4. Are the types of demand suggested in Appendix 2 the most appropriate to provide this service giving continuous response to system frequency deviation away from the target frequency (50.0Hz)?

	X
	Yes

	
	No

	But not all temperature controlled devices are flexible, and other type of demand could also be applicable (example: growth light in greenhouses, pumping facilities, …).


3.2.5. Please provide comments on the specific data used in the initial CBA presented.

	


3.2.6. The initial CBA indicates that alternative 1 may be able to provide the required services quicker than alternatives 2 and 3 (due to higher uptake). Do you have any comments about this conclusion and the underpinning assumptions, including

· 20% uptake for voluntary service capability;

· Increased unit cost for lower volume and supplying more than one option;

· The costs identified.

	The costs can’t be estimated by academic investigations alone. Experience shows that the cost in real life typical is higher and the response smaller, leading to a more negative CBA. Experience from the many smart grid pilot projects has to be awaited and taken into account.


Section 3.3 – Reactive Power Exchange Capabilities
Questions on general reactive capability based on the Appendix 3:

3.3.1. General questions

a. Do you agree that increasing displacement of synchronous generation is a significant new challenge? 

	X
	Yes, but capacitors/reactors are not the only solution!

	
	No

	The use of synchronous condensers to deliver voltage stability and other important services should be considered in the CBA. 
Synchronous condensers have a positive influence on the system (short circuit power, voltage stabilization, inertia, suppression of harmonics, among others). If it turns out that the instalment of synchronous condensers is needed from a technical point of view, or is effective on an economic/technical basis, then the need for other types of reactive resources in the network will be influenced. The different needs of the system can’t be treated individually.


b. Do you agree that a review of existing requirements is needed, to take into account the new challenges mentioned above in Section 1.2 and 1.3?

	
	Yes

	X
	No

	The need for harmonized requirements regarding exchange of reactive power in connection points is not justified. ENTSO-E has yet to prove that the objective of the connection code can’t be fulfilled with national regulation only.

Reactive power should be regulated on interconnections between TSO areas only, and only in those cases where agreement between TSOs can’t be met. Where reactive power flows within TSO areas hinder the transport of active power between market players, or constitutes a technical problem, reactive power should also be regulated.
In either way the most effective solution can’t be found on a European basis, but must be formulated on basis of the technical reality of the local network. Hence reactive power should be regulated on national basis, and through operation codes.


c. Do you agree with the conclusion from the initial CBAs (Ireland & GB) that the societal benefits are greater for reactive management to occur closer to the reactive demand? In either case please provide the rational with supporting evidence where available on the aspects of the conclusion of the CBA that you agree or do not agree with.  

	
	Yes

	X
	No

	The solutions presented in the CBA (Table 3) are impossible to implement in the real world.
What voltage variations does ENTSO-E allow in the connection point of a reactive resource when it is switched in/out? 
Switching with large reactive resources in 32 kV networks with a short circuit power of 100-200 MVA is not possible in the real world. Hence a large unit has to be divided into smaller ones with additional cost of switchgear installations, higher cost of the reactive resources and higher energy loses. The conclusion that the capital cost are higher the higher the voltage level are there for incorrect, hence the entire CBA is invalid.
The Danish TSO has on the basis of a thorough CBA (which also includes technical constraints of the real world) just decided to build additional reactors in the transmission network in order to compensate reactive power spilling from the distribution network during low load hours.


3.3.2. Question specifically relevant for DSO connections  

a. Do you agree that the development of cables and embedded generation introduce further challenges regarding reactive power control, including risk of high voltage during minimum demand?

	X
	Yes

	
	No

	This is basic physics. 
But the solution has to be chosen based on the actual case and not through European regulation.


b. Is it reasonable to ask DSOs to avoid adding to the problem of high voltage on the transmission system during minimum demand by avoiding injecting reactive power at these times?

	
	Yes

	X
	No – only

	As previously stated by ENTSO-E, the customer will pay in the end. Among technical feasible solutions the best based on a technical and economic review should be implemented, hence ensuring a high quality and a low cost for the consumers. This can’t be achieved through unified European solutions.


3.3.3. What is your view on the most appropriate way forward, including but not limited to the following options:

· Do nothing. Leave the TSO to sort out reactive balancing. The CBA of the transmission located reactive capability option in the CBA is relevant here.

· General limit on power factor at transmission to distribution interface, e.g. better than 0.90 or 0.95, with the value set in each country by each TSO subject to public consultation and NRA decision or an equivalent process as provided by the applicable legal framework, such as the definition of a limit in MVAr.

· As in the previous point except the power factor limit set on a local (or zone basis) by the TSO following CBA & consultation / NRA decision.

· Total separation between distribution and transmission reactive flows (i.e. 0 MVAr at the interface).

· The DSO at network exit points treated in the same way as generation is treated in network entry points with the DSO expected to regulate voltage continuously. Should this be limited to slow time scales of minutes (e.g. achieved by means including transformer tapping) or extended to fast acting reactive power support for disturbed conditions?

· Establishment of full reactive markets (e.g. in zones) encompassing DSO contributions as exist in some countries with respect to generation today? 

	Leave reactive power to be regulated on national basis. Local solutions for local problems are the only way to ensure cost effective solutions. Operational codes can set up requirements for the reactive power flow between TSO networks.


Section 3.4 – Voltage Withstand Capabilities
3.4.1. Do you agree with the analysis concerning the need of voltage withstand capabilities?

	
	Yes

	
	No

	Voltages withstand capabilities is essential defined by the manufacturers of equipment connected to the distribution networks/demand facilities. His choice is based on international standard for products and voltage characteristics. If ENTSO-E wishes to increase the voltage withstand capabilities, it must get involved in IEC and Cenelec.


3.4.2. What are the technical limitations to voltage withstand capabilities in your Demand Units in option iii?

	No clue, but minimum EN50160 is reasonable.



3.4.3. What are the technical limitations to voltage withstand capabilities in your Demand Facility or Distribution Network in option iv?

	


3.4.4. What would be the costs induced by such requirements in option ii, iii and iv?

	…




3.4.5. Which alternative would you prefer? In case of option ii, iii or iv, shall the requirements be defined for all Demand Units/ Demand Facilities/ Distribution Networks or with specific voltage connection levels only?
	Distribution network owners can’t control or regulate the voltage withstand capability of demand apparatus connected to the distribution system. International standards apply, and the general rule that a demand facility should not disturb other customers.


Section 3.5 – Frequency Withstand Capabilities
3.5.1. Do you agree that certainty is required in the performance of elements in the electrical power system to ensure stable frequency operation and to minimise the cost of procuring frequency response? 

	X
	Yes

	
	No

	But in reality certainty can’t be assured.
It is unclear whether ENTSO-E regards over frequency as a major problem compared to under frequency. The risk of system collapse due to over frequency seems to be smaller than the risk due to under frequency, as RES generators are able to reduce power in feed.


3.5.2. Which option (i or ii) would you prefer and for which reason?
	None. Frequency withstand capabilities are a subject for international standardisation.

The provision of DSR could be hindered if too many requirements are put on the providers.



3.5.3. Please provide cost information to establish frequency withstand capability over the full range from 47.5 Hz to 51.5 Hz for Distribution Networks and Demand Facilities and explain which typical apparatus are needed. 
	…




3.5.4. Please provide cost information to establish frequency withstand capability over a limited range from 49 Hz to 51 Hz for Distribution Networks and Demand Facilities and explain which typical apparatus are needed.

	…




3.5.5. Which frequency-sensitive installations do you have in your Distribution Networks or Demand Facility? 

	Rotating machines and generators in general. Many others could exist.



3.5.6. Please provide cost information to reinforce frequency-sensitive installations with frequency withstand capability over the full range from 47.5 Hz to 51.5 Hz.

	…




3.5.7. Please provide cost information to reinforce frequency-sensitive installations with frequency withstand capability over a limited range from 49 Hz to 51 Hz.

	…




2 Any other Business

Are there any other items or suggestions you wish to raise on the topic of the Demand Connection Code?

	It is unclear in what extend the request for stake holder input will have on the NC DCC, considering an extensive draft already has been written. Is ENTSO-E prepared to wipe the slate clean and start over, with the feedback in hand?


European Network of �Transmission System Operators �for Electricity








� Please try to be as specific as possible, e.g. Association, DSO, Industrial Customer, Research Institute, Regulator, …
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