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Appendix 3

DER Technical Forum – Record of Issues Raised
	Item 
	Raised by
	Org
	Topic details
	DNOs’ Response
	Status
	Date Closed

	1
	Andy Hood
	WPD
	How are non-type tested functions of Type A generators verified? Can simulation studies be used?
	We would expect that Type A generators can be type tested but it is up to the manufactures to decide what to Type Test and how to demonstrate compliance eg providing manufacturers’ information showing self-certification of compliance and type test verification which for some characteristics will be a simulation model
DNOs are proposing adding (as part of the current housekeeping modification) some text clarifying that RoCoF withstand tests are not (currently) specified by DNOs as they are not required by the RfG.
There are separate immunity tests for interface protection and the revised proposals will take into account the practical suggestions received to the first draft of the housekeeping mods.
	Closed
	12/02/19

	2
	Andy Hood
	WPD
	How are the Type A verification forms applied to Power Park Modules?  Do the forms apply to Generation Units or whole Power park Modules?
	PPMs that consist of inverters would use form A2-3.  PPMs made from induction machine units would use form A2-2.
There is a note in Form A2-3:
Within this Form A2-3 the term Power Park Module will be used but its meaning can be interpreted within Form A2-3 to mean Power Park Module, Generating Unit or Inverter as appropriate for the context. However, note that compliance must be demonstrated at the Power Park Module level.
DNOs are proposing adding (as part of the current housekeeping modification) a note to A2-2 making it clear that A2-2 is expected to be used for induction machines.
	Closed
	19/12/18

	3
	Andy Hood
	WPD
	Application of LFSM-O, FSM and LFSM-U. When would these functions be used? Who makes the decision to implement these functions?
	LFSM-O is a requirement for all generators (Types A-D).  The generator will respond automatically when the frequency exceeds 50.4 Hz (or 50.5 Hz if operating in FSM)
· LFSM-U is a requirement for Type C and Type D generators.  The generator will respond automatically when the frequency falls below 49.5 Hz
· FSM would be an ancillary service that the Generator signed up with the TSO to provide and as such would be managed by NG.
In addition it was stated that the droop is set by the generator within the range 2% to 10%, and that the assumption is that generators will generally choose 10% as this is the least onerous setting.  Diagrams detailing this have been produced and will be consulted on in conjunction with the other housekeeping modifications (January 2019)
It is now proposed, following discussion with AMPS colleagues, to add this range graphically to figure 11.2 (and 12.2) and more explanatory text to 11.2.4.1 (and 12.2.4.1).  
The Minor Technical Modifications and Editorial Corrections modification to G99 issued for consultation on 8 February includes these changes.
	OpenClosed
	12/03/19

	4
	Andy Hood
	WPD
	How should Reactive Capability be simulated? Is it practical for Type C / D studies to be based on a 1.0pu voltage on the generator terminals and 1.05 and 0.95 pu voltage at the Connection Point and 0.95 lag and lead power factors? Should the source impedance be modelled etc.?
	Please see the slide attached as Appendix 1 which illustrated this study.  This is a theoretical study to demonstrate that the required VAr performance of the PGM is achievable at the connection point (the DNO can agree to this being demonstrated at the PGM rather than the connection point).  For a Type C or D generator the likely presence of some impedance (eg a generator transformer) means the voltage at the PGM can be set at 1pu (generator set in PV mode) and then the VArs will adjust to meet the higher or lower V at the CP.  If there is little or no impedance between the connection point and the generator then the generator should still be set in PV mode, but the resulting voltage at the generator may not be 1pu. 
Note Annex C.7.3.3 details the need for possible additional demonstration requirements for PPMs
	Closed 
	12/02/19

	5
	Luis Mayor
	PSE2 Consulting
	Type B / Type C Synchronous Power Modules classification:
I believe this topic can be deceiving as G99 provides various examples on what constitutes a Module, a Generating Facility, etc. However, in practice we have found that NG and some DNOs are taking opposing views. To give you a more specific example, a 20 MW gas-reciprocating generating plant made of 2 MW Synchronous Power Generating Modules will be considered a Type B installation in WPD, whereas it will be considered a Type C installation in NG. I am aware that G99 is not really applicable to NG connections but the definitions for Type B and Type C modules within G99 and the Grid Code are aligned and therefore one can only expect that there should be a consistent view throughout. NG’s argument is that if all the Synchronous Power Generating Modules are operated in the same manner, with the same objective, and/or they have a common control system then it should be treated as a 20 MW unit and therefore it would be Type C. Our view which is shared with WPD is that by definition, a Power Generating Module is an indivisible unit and the plant could operate with one, two or many generators (modules), meaning that it is divisible and therefore each 2MW Power Generating Module should be treated as a Type B Module. I am aware that NG and WPD are engaged in a discussion to clarify this but I thought it would be a good topic to make sure everyone is of the same mind.
	Currently in discussion with NG.
This is a specific issue in part of the network in the very unusual situation where a transmission company owns the 33kV network assets to which the connexion has been made.
Luis Mayor has confirmed that this issue is in abeyance for the project in question and therefore this issue can be closed.
	Closed
	12/02/19

	6
	Chris Marsland
	AMPS
	Given the lack of a laboratory based equipment route at present, what paperwork will the individual DNOs expect to see in support of the Manufacturers self-declaration
	It is the Generator’s responsibility to resolve these issues, but that does imply manufacturers will need to be providing much of the information – certainly for mass market products. Type B models have to be provided in the same way as for G59 (para 6.3.6 of G99)
So far the DNOs have taken the approach that 
a. DNOs probably do not have sufficient expertise to hand to develop detail that would be acceptable to all of their stakeholders and
b. some manufacturers (particularly wind turbine manufacturers) will have a reasonable track record of doing these things for grid connections
The ENA circulated its proposals for a revised type testing database in the Summer.  It is intended that a manufacturer can make its submissions to the database confidential – which means visible to itself and all the DNOs, but no other viewers of the database.
At the stakeholder meeting on the implications of equipment certificates held at the ENA on 24 July 2017 it was agreed that DNOs would continue to accept self-certified information from manufacturers in lieu of equipment certificates, as at that time it was not clear at all how an equipment certificates would be developed.  This agreement was really aimed at the smaller end of generation equipment for mass market deployment – although given the lack of an upper limit for equipment certificates, it was agreed to remove the historic upper limit of 50kW on type testing.
As of now, this agreement stands, and DNOs will accept manufacturers’ self-declared type test certificates as evidence of compliance.  However the ENA is encouraging potential providers of equipment certificates and manufacturers to develop regimes for equipment certificates for the GB requirements.

	Closed
	19/12/18

	7
	Chris Marsland
	AMPS
	What site test are the individual DNOs likely to require before "granting" the connection
	
	
	

	8
	Chris Marsland
	AMPS
	How should the simulation results be presented for Type B (the models are not required to be presented as we understand it - only the results)
	
	
	

	9
	Chris Marsland
	AMPS
	How should the simulation models be presented for Types C & D?
	
	Closed
	21/02/19

	10
	Sean Whittaker
	MOIXA
	Logical Interface for disabling/enabling inverter remotely, page 24 section 65 of G98-Issue-1-Amendment-3.
- What are the nominal galvanic characteristics of this interface? 
- It is stated that the DNO "may specify any additional requirements regarding this interface": Is this in relation to enable/disable time? or to signal characteristics?
	The galvanic isolation has not been specified by the RfG or the ENA at this stage; normal industry approaches would be expected to apply with appropriate isolation between the generating equipment and the communication equipment.  As this is a new requirement, and little practical application to date, the specification is open to being developed and adapted to suit experience and needs.  As such DNOs might specify more detail individually or collectively in due course – for both the signal and data -and will be open to suggestions from industry as to how this can be made as efficient as possible.  For G98 the response time is already defined as <5s.
	Closed
	18/12/18

	11
	Chris Marsland
	AMPS
	Clarification as to what DNOs would find acceptable as a form of anti-tamper for the relay trip settings i.e. password something physical
	Following discussion at the meeting and subsequent discussion between DNOs and AMPS the following text has been suggested for inclusion in Section 10.1 of G99:
10.1.4	Type Tested Interface Protection shall have protection settings set during manufacture. An Interface Protection device or relay can only be considered type tested if:
a)	The frequency and LoM settings are factory set in firmware by the Manufacturer to those in Table 10.1 and cannot be changed outside the factory.
b)	The voltage protection settings are factory set to those in Table 10.1 and can be changed by agreement with the DNO and by personnel specifically instructed by the Generator to make this change.
c)	The access by the personnel specifically instructed shall be controlled by a password, pin or a physical switch that has the facility to be sealed. 
d)	Any Interface Protection device functionality other than the voltage protection settings can only be changed by personnel specifically empowered to do so by the Generator.  
e)	Any changes to device firmware etc, where type tested status is to be retained, outside of the original factory environment must be undertaken by personnel specifically empowered and equipped for that task by the Manufacturer.
These clarifications have been included in the January 2019 housekeeping modifications of G99
	Closed
	18/12/19

	12
	Ian Wassman
	Industrial Power Units
	10.1.4 Type Tested Interface Power Generating Module Protections, shall have protection settings set during manufacture. However it states in 10.1.5: Once the Power Generating Modules have been installed and commissioned. The protection settings shall only be altered following written agreement between the DNO and the Generator. Voltage settings should not be locked down, but should be designed so that they are only easily reset by appropriately authorised personnel (such as via an additional electronic device). Paragraphs 10.6.14 and 10.6.15 detail the protection setting calculation for non-standard LV connections and the display requirements respectively. This seems contradictory and confuses the setting locking requirements.
	
	
	

	13
	David Roberts
	Morben Hydro
	How to get information on G99 implementation?  DNO or ENA?
Confirmation that  DNOs are developing policies and procedures for testing / verification and that these policies are consistent across UK
	The main purpose of the DER Technical Forum is to deal with issues of consistency, to the extent appropriate, between DNOs.  Generally anything project specific will have to be discussed with the relevant DNO.

G98 and G99 have been developed to be as consistent as possible at this stage; the Forum is intended to pick up issues that would benefit from further discussion and standardization where possible.
Interested parties are encouraged to sign up on the DCode website www.dcode.org.uk  to receive notifications and the opportunity to comment on consultations.
	Closed
	12/02/19

	14
	David Robert
	Morben Hydro
	"We would expect that Type A generators can be type tested ….."
This statement is simply incorrect for the hydro power industry, and the basis of many subsequent problems that are arising. 
There are no hydro installations compliant with G59(?) therefore it is not possible for customers or suppliers to order or design/supply equipment that they know will be compliant with G99 – can we comment 
	We probably need more specific detail to discuss this.  It is certainly true that Type A generators >16A per phase do not need to be type tested.


All future hydro installations will need to be compliant with G98/G99 or seek derogations from Ofgem.
	Closed
	12/02/19

	15
	David Roberts
	Morben Hydro
	Are manufacturer's data, one off test reports or simulation studies suitable alternatives for on-site testing?
	Yes  - this is a developing area – but currently  see the answers to issues 1, 6-9 above.
	Closed
	12/02/19

	16
	David Roberts
	Morben Hydro
	What precise information will be required to complete A2-1 and A2-2 test sheets using manufacturer information or simulations models?
Where is this detailed information available to suppliers and generators?
	As  issue 15.
	Closed
	12/02/19

	17
	David Roberts
	Morben Hydro
	No detail on when DNO will provide phase - phase fault and voltage imbalance information.
How can a system be specified and designed without having this information?

	We are assuming that Q17 and Q18 are associated and relate to the possibility that the DNO might enter into a formal agreement with the Generator to support the network.  G99 allows for this possibility, although it is currently very uncommon practice.  As such it is probably not an issue for smaller Type A generators as these are unlikely to be called upon to support network security.  As such some of these requirements are optional for the Generator and relate to distribution faults.

Transmission Fault ride-through applies only to Type B,C & D and is mandatory.
See also issue 18

	Closed
	12/02/19

	18
	David Roberts
	Morben Hydro
	"Where it has been specifically agreed between the DNO and the Generator that a Power Generating Facility will contribute to the DNO’s Distribution Network security, (eg for compliance with EREC P2) ………."
a) When is a Generator required to make agreement with a DNO on whether a specific generation connection will contribute to DNO Distribution Network security? 
b) When is a DNO required to indicate to a Generator that a specific generation connection will in their view contribute to DNO Distribution Network security?
c) When is a DNO required to make agreement with the Generator?
d) What is the process for this "agreement"? i.e. what if the Generator and the DNO do not agree ?
	a) When a DNO and a Generator mutually agree to (probably initiated by the DNO as an alternative to network reinforcement).
b) When the DNO has identified a need.
c) Never.  The agreement is by mutual consent.
d) If they don’t agree then that is the end of it and the DNO will solve its issue by other means.
	Closed
	12/02/19

	19
	David Roberts
	Morben Hydro
	"17.2.5 The Generator will give at least 28 days’ notice for the date of tests which are required to achieve a Final Operational Notification"
a) How can the testing requiring full power operation be scheduled at a hydro power scheme if there is an insufficient power source (i.e. had of water) following a drought or extended dry period? 
b) What are the plans made in the development of G99 to enable generators to be tested and generate onto the grid whilst awaiting the availability of full power operation should that be required?
	Probably best to review this in the light of changes to G99 that are being made to these requirements as a result of deficiencies identified by other stakeholders.  We should have a draft of this within a few days (as at 17/01/19), and the drafting will be formally consulted on.
For Types B, C and D the generator has no permanent rights to generate until the FON issued.  However there will generally be no limits on export up to that time (unless as part of the formal connexion agreement, e.g. an active network management connexion), with the exception that Type C and Type D power park modules will be limited to 20% of their registered capacity until the voltage/excitation compliance tests have been completed.
The revised text for consultation w/c 28/01/19 assumes that synchronous generation will generally be commissioned within a 28 day window, and asynchronous generation within a 6 month window – although these are extendable by agreement.
See issue 20 for Type A
The Minor Technical Modifications and Editorial Corrections modification to G99 issued for consultation on 8 February includes these changes.
	Open
	

	20
	David Roberts
	Morben Hydro
	What is needed to obtain a FON for type A generators?
	Nothing – Type A do not receive FONs.  The authorised / signed installation document is sufficient.
	Closed
	12/02/19

	21
	David Roberts
	Morben Hydro
	Form in A2-1 page 182 and A2-2 page 192
Column 4 - "One of Man. Info."
Does the Man. refer to "Manufacturer's"? 
If it does then should it also refer to Supplier of equipment or information from a suitably qualified 3rd party (e.g. test house)?
	Man  Info = Manufacturers Information .  We will see if we can spell this out in the next revision to G99.
Manufacturers’ Information is a defined term: “Information in suitable form provided by a Manufacturer in order to demonstrate compliance with one or more of the requirements of this EREC G99. Where Equipment Certificate(s) as defined in EU 2016/631 cover all or part of the relevant compliance points, the Equipment Certificate(s) demonstrate compliance without need for further evidence for those aspects within the scope of the Equipment Certificate.”
Again this is a developing area – but how the Generator obtains all the relevant information is a matter for the Generator.  The term Manufacturer’s Information is intended to include all relevant information that the Generator relies on to demonstrate compliance.

	Closed
	12/02/19

	22
	Nigel Smith
	Sustainable Control Systems Ltd
	Are able to get design data from established generator manufacturers to show that full output can be achieved across a frequency range of 47 to 52 Hz. Would like to be able to submit this data rather than undertake testing for the operating range and power output with falling frequency requirements (Items 1 & 9 in Forms A2-1 and A2-2).  Can you please advise whether this is acceptable? Can form A2.2 be revised to allow systems compliance to be demonstrated by manufacturers’ information or simulation studies?
	The expectation is that manufacturers will provide this information, rather than demonstrate this on site. 
We believe A2-2 already allows for this -but we will be happy to review if this is not clear etc.
(Worth noting that the structure of form B2-1 parts 1 and 2 show in more detail the sort of information that is expected – this might be instructive for manufacturers/owners of Type A modules – although of course there are fare fewer requirements for Type A modules cf Type B)
For the time being, until an equipment régime is in place, a Statement of Compliance from a manufacturer together with appropriate supporting information, which could include modelling, would be sufficient to demonstrate compliance.  Demonstration for one item in a range of similar products from which inferences in respect of compliance could be made is also acceptable in principle.  This position will need to be reviewed (although could remain unchanged) when Equipment Certificates become available.
See also issues 31-34 below.
	Closed
	12/02/19

	23
	Nigel Smith
	Sustainable Control Systems Ltd
	What evidence is acceptable for asynchronous generators up to 250 kW for G99 compliance?
	Please see answer to issues 6-9 above.
	Closed
	21/01/19

	24
	Simon Hamlyn
	BHA
	Given that hydro generation is generally much more stable than wind and solar & generally has a higher output in winter when demand is there a case to be made for hydro to be exempt from G99?
	Only by a derogation by Ofgem.  It is hard to conceive of how a case could be made for a successful derogation application.
The issues in relation to LFMS-O might provide grounds for derogation.  This is being pursued separately in issue 34.
	Closed
	12/02/19

	25
	Ian Reynolds
	Boston Renewables
	With regards to Form A2-4 in the LOM protection test section there is a '1' asterisk on several text entries and no accompanying reference. Perhaps linked to this there is no guidance in how to proceed with either or both 0.5 / 1.0 Hzs.
	The -1  is a superscript denoting inverse – ie Hzs-1 which colloquially is sometimes written as Hz/s
The 0.5Hzs-1 is an erroneous hang over from G59 and is proposed to be deleted in the latest amendment.
	Closed
	21/01/19

	26
	Caroline Bragg
	The ADE
	What is the minimum size of new generation installation that require SCADA systems? Are there specific requirements for comms systems?
	1MW as far as G99 is concerned – ie Type B and larger.  DNOs will provide and install the SCADA outstation and comms at the point of connection.  Some DNOs may install their SCADA at some Type A installations.  See 12.7 in G99.
	Closed
	12/02/19

	27
	Simon Hamlyn
	BHA
	It is not possible to shut the power source of hydro-generation down within the specified period (5 sec) without damaging the plant. Can the shutdown period be extended to 1 minute for Hydro generating systems?
	Strictly the answer is no as RfG Article 13.6 is unequivocal as requiring a 5s.  Hydro schemes will have to be engineered to meet this requirement.
A generic derogation might be possible in theory – but it would need lobbying of Ofgem and the production of persuasive costs and engineering information.  If this looks like being a serious issue for the viability of hydro schemes, an early approach to Ofgem might be warranted.
Another route is to lobby the European Stakeholder Committee for the Grid Connexion Codes – this committee has the theoretical ability to recommend changes to the RfG – however it has not yet done so and the lead time is likely to be three to five years at best.
However, if a controlled shutdown cannot be achieved, then a trip of the unit will have to be achieved.
	Open
	

	28
	Simon Hamlyn
	BHA
	Can the current LFSM-O and LFSM-U limits of 50.0 ± 0.5 Hz (49.5 – 50.5 Hz respectively) be extended to 50.0 ± 1Hz (49.0 – 51.0 Hz) for hydro systems?
	50.0 ± 1Hz will take the system frequency outside the statutory limits and would make the overall system less stable and resilient. National Grid Electricity System Operator, which manages the system, has no plans to revise the current 50.0 ± 0.5Hz limits.
	Closed
	21/01/19

	29
	Alan Guiver
	Independent
	Is it permissible to relocate a G59 compliant gas engine generation module  from one site to another site, if the G59 compliant generation is equal to, or lower in power output to the generator being removed and all are previously tested and compliant under G59?
	Suggest that this is dealt with as follows.  Add new sentence to 2.1 and introduce new 20.3.3.
2.1	……
	….The requirements set out in this EREC G99 shall apply to Generators owning any Power Generating Module which has been modified on or after 27 April 2019 to such an extent that it’s Connection Agreement must be substantially revised or replaced for example a change to a technical appendix in a Connection Agreement.  For the case of an existing EREC G59 Power Generating Module being relocated to another existing site, see Section 20.3.3.
20.3.3 For the special case where an existing Power Generating Module of less than 10 MW Register Capacity that complies with EREC G59 is being relocated to another existing site where the Power Generating Module(s) on that other site is also existing and EREC G59 compliant, then the relocated Power Generation Module will only need to comply with EREC G59 provided that the relocated Power Generating Module:
· has the same Registered Capacity as, or 
· has a smaller Registered Capacity than, the Power Generating Module it is replacing.  
	If an existing Power Generating Module is being relocated to an existing site where it has a larger Registered Capacity than the Power Generating Module it is replacing, or it is being relocated to a new site, then full compliance with EREC G99 will be required in either case.

	OpenClosed

	12/03/19

	30
	Colin Poulter
	Goodwe
	With reference to section 12.1.3 can the forum clarify “The DNO will discuss and agree with the Generator for each Power Generating Facility the protocol to be used, including how any risks of maloperation etc are to be managed.”
	This issue has been discussed by the forum and agreed that the two attached cases in Appendix 2 below illustrate possible/likely arrangements and provide the basis for the mutual understanding of the demonstration of compliance.
	Closed
	12/02/19

	31
	Nigel Smith
	Sustainable Control Systems Ltd
	It is not possible to obtain harmonic data for all micro hydro generators.  How can compliance be demonstrated?
	The requirement for harmonic compliance is unchanged between G59 and G99 – and any equipment over 75A per phase will need to comply with EREC G5 in any case.  For the induction machine technology in question it is accepted that the harmonic emissions are benign.  All harmonic issues can be resolved on a case by case basis under G5.
	Closed
	12/02/19

	32
	Nigel Smith
	Sustainable Control Systems Ltd
	It is unclear how the voltage fluctuation requirement on tripping as required in A2-1 is compatible with other voltage requirements in G99
	To be investigated further
	Open
	

	33
	Nigel Smith
	Sustainable Control Systems Ltd
	How can compliance with power factor requirements be demonstrated?  Can this be done by a combination of manufacturer’s data for the induction generator and calculation to show power factor correction sufficient to achieve a power factor of 0.95 or above?
	Yes
	Closed
	12/02/19

	34
	Nigel Smith
	Sustainable Control Systems Ltd
	The G99 requirement for LFSM-O can not be achieved by micro hydro.  To control the power output of a hydro generator the water flow must be changed.  This cannot be done quickly due to pressure surges in delivery pipelines and with some turbines, such as archimedes screws, the time taken for the water move through the turbine.
In addition when the flow control device starts to act it is usually very non-linear making a steady ramping down of power infeasible.
	Proposed draft test requirements for slow acting hydro technology attached as appendix 3 below.
	OpenClosed
	12/03/19

	35
	Sean Whittaker
	Moixa
	R&D Equipment: It is mentioned that all grid tied equipment must be CE marked. It is often desired by product developers and manufacturers to test products in real world situations prior to formal certification having taken place. Can we highlight the need for a clear path for R&D equipment be added to the connection codes? 
At the moment this seems to be DNO dependent; they provide exemption for specific equipment. 
	It might be that continuing to cite CE marking (or even UKCA marking) might be inappropriate given that CE marking is a separately applied and enforced régime – and DNOs and the ENA have no real rôle in ensuring that manufacturers, installers and developers comply with the various requirements.
It might therefore be appropriate to rewrite 16.16 as follows:
16.1.6	The Power Generating Module shall comply with all relevant UK and European Directives and be appropriately marked in accordance with those requirements.
Effectively this says the same thing but avoid getting hung up on the detailed requirements about marking etc.

	OpenClosed
	12/03/19

	36
	Sean Whittaker
	Moixa
	Post Brexit - It is mentioned that all grid tied equipment must be CE marked. Is there benefit in stipulating that UKCA marking is an acceptable alternative? 
	Under discussion – but see 35 above.
	OpenClosed
	12/03/19

	37
	Sean Whittaker
	Moixa
	It is stipulated that emerging technology is exempt from certain grid connection requirements. 
What is the criteria for emerging technology? 
How can a product gain this classification?
	This is a specific exemption from the RfG.  However it only applied to certain technologies, and up to a certain time (May 2017).  The only technologies which qualify are listed in Appendix A4 of G99
	Closed
	22/02/19

	38
	Sean Whittaker
	Moixa
	Page 199 in G99 (consultation 3?), requirement for transformer for "Power Quality" improvement. Is this an isolation transformer? And if so, can this be clearer in documentation?
	This is an existing G59 requirement.  Section 9.4.3.2 of G99 has an explanation of this transformer which is to ensure an adequate ratio between the source fault level and the size of the Power Generating Module.
	Open
	

	39
	Peter Wood
	Fronius
	Please confirm the power levels for the LoM-tests. We already started testing, and we want to make sure that we do not need to perform the tests again.
Can you confirm that the Test power levels of 33 %/66 %/100 % are ok for the PV-Inverters.
	G99 (and G98) does not specify power levels for LoM tests (not least because this would be inappropriate for a relay).  But the type test history stems from BS 62116 and EN 50438.  50438 seems to specify three load points, but not what they are precisely.
The three load points you suggest look OK to us for where the protection is built into the inverter – recognizing that there’s no guidance at all in the draft 50549-10 “5.7 Interface Protection – under development”.
So for <16A per phase equipment it should be in accordance with 505438 (recognizing it has now been superseded by 50549 – so it might be appropriate to use that).  
For >16A per phase, G99 does not specify this, although 50549-10 might be adopted as the approach in future.  As 50549-10 is still some way off, we cannot provide definitive guidance on what values to use
	Open
	

	40
	Freddy Alcazar
	Jenbacher
	Would it be possible to define a minimum short circuit power (Sk’’) to be used for simulation purposes? Specifically, for LVRT simulations; In theory, each project will have grid data available. The idea is to simplify the verification work by defining in the CODE a value to be used. 
A good solution is using the following logic:
· a value of 30 MVA (or whatever value the DSOs can agree to as being the minimal seen in a newtwork)
· se of a value equal to 5 x Snom, where Snom refers to the nominal power of the unit being simulated
· Take the greater of the two above
This guarantees that the short circuit power is enough for simulations, and that there won’t be any delays for the delivery of simulations report.
	DNOs’ current thinking on this is that we don’t believe you actually need site specific data – it was certainly not expected that these simulations would be case specific.
Our current belief is that because the voltage of connexion is known, as is the voltage dip profile for the transmission fault, that that is sufficient to create a simulation model.  And again generically the information on the maximum fault level is generally available; much more so than minimum fault levels.  So far other manufacturers and developers have accepted this view as being sufficient.
	Open
	

	41
	Clemens Grosskinsky
	Woodward
	We are at the moment in finalization of TüV component certification process for the new upcoming German VDE4110/4120 Entsoe RfG gudelines, in parallel we do same for upcoming G99. 
Here in domestic market only full type tested 60255 MV relays are accepted, looking on the UK market still low voltage relays are market as G99 compliant even the not fully comply 60255.
I’m wondering if those LV relays can be still used
	Currently in GB there is no formal certification process for equipment in GB, and again currently DNOs will accept manufacturer’s own certification of compliance – in this case with both G99 and with 60255.  We do hope to change this soon and insist on equipment certificates (as defined in the RfG) for products.  If, therefore, you are looking to include G99 protection relays within your TüV certification that also sounds a very positive step for the future GB market.
[bookmark: _GoBack]Note also that 60255 has always been a requirement for all interface protection relays used in GB under G59 and now also under G99.
	Open
	

	42
	Luis Mayor
	PSE2 Consulting
	Paragraph 12.5.1 states that Power Generating Modules shall be capable of continuous operation at any points between 0.95 power factor lagging and 0.95 power factor leading at the Connection Point or the Generating Unit terminals as appropriate for the Power Generating Facility and as agreed with the DNO.
The distinction between the Connection Point or the Generating Unit terminals is very important in generation plants where a fault infeed restriction has been imposed by the DNO. Some of these plants might require the installation of a series reactor to limit the fault contribution from the site which can consume a substantial amount of reactive power. Therefore, the plant might not be able to achieve the required power factor at the Connection Point, while being compliant with the requirement at the Generating Unit terminals. While there are solutions to achieve compliance at the Connection Point, the cost implications tend to be high. Therefore, it would be important to know:
· What is the default position of the DNOs in terms of the applicability of the power factor requirement in these cases?
· What is the process for agreeing whether the power factor range shall be applied at the Connection Point or at the generator terminals with the DNO?
	Suggested that it is allowed for Type B (but not C and D) to define the pf of installation (at connection point) rather than the PPM
Current text:
12.5.1 	When supplying Registered Capacity all Power Generating Modules shall be capable of continuous operation at any points between the limits of 0.95 Power Factor lagging and 0.95 Power Factor leading at the Connection Point or the Generating Unit terminals as appropriate for the Power Generating Facility and as agreed with the DNO. 
12.5.2 	At Active Power output levels other than Registered Capacity, all Synchronous Power Generating Modules or Generating Units within a Power Park Module shall be capable of continuous operation at any point between the Reactive Power capability limits identified on the Generator Performance Chart. Generators should take any site demand such as auxiliary supplies and the Active Power and Reactive Power losses of the Power Generating Module transformer or Station Transformer into account unless advised otherwise by the DNO.

Suggested additional paragraph:
12.5.3 	Where the Power Generating Module is contained within a larger installation comprising both demand and generation the DNO will advise the Generator if it is more appropriate for the Power Factor requirements to be specified for the installation, rather than the Power Generating Module, at the Connection Point, and what those requirements are.
	Open
	

	43
	Chris Thomas
	Wise Energy
	G99 Data requirements:
Transformer data
The detail requested goes far beyond what is available as standard data. It requires the detail design of the transformer to be completed. Given the timescale for the development of windfarms, firm orders for equipment cannot be placed at the time of application, so information of this detail is simply not available.
	Transformer, and other data, needs to be complete before the FON is issued right at the end of the commissioning process.  Standard data is defined as such in the Distribution Code and G99 does not change this, nor how and when standard data should be supplied (save for in fact relaxing the formal timing requirements).
Probably worth reviewing this in discussion and using the latest consultation version of G99.Agreed that all DNOs interpret this requirement as above.  Chris Thomas to bring any local interpretation issues to the attention of the relevant DNO member of the Technical Forum.
	Open
	

	44
	Chris Thomas
	Wise Energy
	Performance models
While it is quite normal to produce calculated performance data for larger, transmission-connected windfarms, it has never been the case for embedded (or distribution-connected) generation other than the largest schemes. Not only is this expensive to produce, I am advised that several DNOs do not themselves have the in-house expertise to do a full interpretation of the reports. There are relatively few companies in GB who prepare these, and they are unlikely to agree to appraise each other’s due to considerations of intellectual property. What therefore is the purpose of submitting these reports?
	The law now requires that the commissioning of any power generating module of 1MW or greater is accompanied by the results of simulations as defined in G99.  Further, any power generating module of 10MW or greater has, by law, to submit the models used in the simulations.
Noted that there are challenges for manufacturers’ in servicing DNOs needs, and also for DNOs in honouring manufacturers’ requirements to protect IP via NDAs etc.  Section 21 of G99 attempts to deal with this specifically.
	Open
	

	45
	Chris Thomas
	Wise Energy
	Re-quotation
Due to rapidly evolving technology turbine converter data is likely to be completely out of date in a couple of years; Two years is quite a normal interval between applying for a connection charge quotation and actually placing firm orders for hardware.
G99 provides for the DNO to withdraw a quotation and requote in the event of significant change in the performance parameters provided at the planning and application stage. This could reset the clock to zero and start another three month quotation period, defer firm orders and effectively get no further.
	Not sure this is a new issue, or even a practical one given the existing ability to resubmit as-built data.  Could do with the G99 reference…??This is another manifestation of Issue 43 above.  Chris to raise any local interpretation issues with the relevant DNO member of the forum.
	Open
	

	46
	Tony Mason
	Siemens
	Sections 12.1.3.1 and 13.1.3.1 – “DNOs currently are developing active network management approaches and there is no common standard for communication interfaces.”   Is there a time frame for the development of a standard communication interface and associated specification?
	There is no agreed timescale, nor even an agreement that DNOs will standardize on communication interfaces.  The technical requirements are in part driven by DNOs’ legacy communication and control systems – which are not common across DNOs.  This remains a developing area, about which it is not possible to be more definite at this time.
	Open
	

	47
	Tony Mason
	Siemens
	Section 13.9.3 (c) “The DNO may also specify that Generators must install power quality monitoring equipment. Any such requirement including the parameters to be monitored would be specified by the DNO in the Connection Agreement.”   Could clarification be provided on how this section works alongside the apparent mandatory requirements of PQ monitoring detailed in Annex C.6?
	Article 15.6 in the RfG gives DNOs the right to ask for such monitoring to be installed by Generators.  Recognizing that it will not be appropriate or efficient to install it in every case, 13.9.3 simply makes it an issue for mutual agreement as to what might be required for any particular installation.
	Open
	

	48
	Tony Mason
	Siemens
	What is the process that needs to be followed to become type tested
	This is answered in issues 6 -9 above, recognizing that this is likely to change over the coming months.
	Closed
	08/03/19

	49
	Tony Mason
	Siemens
	Given the proposed closer alignment to ACER regulations in the UK, is the ENA aware of any single product (or products) that satisfies the requirements of EREC G99 Annex C.6 (Functional Specification for Dynamic System Monitoring, Fault Recording and Power Quality Monitoring Equipment for Type C and Type D Power Generating Modules) which has “prior approval” for use in the UK?
	No.
	Open
	

	50
	Isaac Gutierrez
	SP Renewables
	Regarding the proposed new 6.2.4.4 in G99:
“Generators who own Type B and Type C Power Generating Modules do not 6.2.4.4have permanent rights to operate their Power Generating Modules without a valid Final Operational Notification which will be issued by the DNO following completion of the commissioning tests and process, refer to paragraphs 17.4.3 and 18.4.3.”
I am not quite clear on what ENA is trying to say with “The Generator has no rights until the FON is issued”.  Does this mean that there will be no revenue until you get a FON?.  If this is the case I still believe that an ION process would be more adequate. as in transmission, having an ION does not stop the Generator from having a revenue.  If after the 28 days period for synchronous generators or the 6 months for windfarms (ie from 17.4.2 and 18.4.2) a FON is not obtained , what will be the consequence to the generator.  
	This revised text is simply a statement of the RfG.  The Generator has no rights until the FON is issued.  However this does not stop the export of energy until the commissioning process is complete so there should be no effect on normal commissioning processes.
There is no intent to interfere at all with early opportunities for Generators to gain revenue from operation.  DNOs are concerned that some developers never properly finish their responsibilities in terms of providing data etc – and strictly under the RfG the FON cannot be issued until all the technical requirements are fully met.  All this is trying to stress is that without all the is and ts being dotted and crossed the FON won’t be forthcoming.  And without the FON the Generator has no enduring legal rights to generate.  This does not mean that the Generator cannot generate, but if there was a dispute around that time, then without the FON the DNO would be in a stronger position to argue for the Generator to make good the deficiency (whatever it was) so that the FON could then be issued.
The 28 day or 6 month period is just one of expectation within which most distribution projects will be complete.  As such it is just a prompt for a discussion between the DNO and the developer to reconfirm appropriate progress etc and agree future milestones with the DNO.
	Open
	

	51
	Tony Mason
	Siemens
	If manufacturers have difficulty providing a recording device which is 100% compliant with Annex C.6 is there a process to obtain derogations against specific requirements?
	In theory yes.  However DNOs believe that equipment that meets the requirements of Annex C6 is available on the market, so if this is correct it would be impossible to get a derogation.
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Hydro generation with slow acting response times – eg Archimedes screw etc
Recognizing the significant engineering challenge of physically reducing the electrical energy exported from such a device, given the mechanical and hydraulic lags involved, the Generator may engineer an appropriate LFSM-O response by automatically switching in load banks to absorb the electrical energy, and where that automatic switching is by frequency sensitive relays or control gear.
A single frequency response step test (ie no ramp test) is required in Limited Frequency Sensitive Mode (LFSM) to demonstrate the LFSM‑O capability in response to a frequency injection of 2.0 Hzs-1 for 1 s as shown by the figures 1 and 2 below.  The test is to be conducted at Registered Capacity (although a lower power output may be agreed with the DNO if site conditions preclude attaining Registered Capacity, such as an absence of adequate water flow rate).  Similarly if the frequency step take the operating point below Minimum Stable Operating Level an alternative appropriate injection should be calculated that demonstrates LFSM-O across the range that is available without breaching the Minimum Stable Operating Level.
There should be sufficient time allowed between the step up in frequency for control systems to reach steady state before the following step down in frequency. The injection signal should be maintained until the Active Power (MW) output of the Power Generating Module has stabilised. The DNO may require repeat tests should the tests give unexpected results.
The frequency input and the expected Active Power response are illustrated below.  This should be in accordance with Section 11.2.4 of EREC G99.  Undamped oscillations should not occur after the step frequency change.  
For both the step up and step down parts of the test the response should commence within 2 s and shall always be to the left of the red line and be as close as possible to the green line representing 10% droop (unless some other droop is desired by the Generator).  It is permissible to be to the left of the 2% droop line when the first load bank is switched in (or the final one switched out, ie the first one to be switched out) but the output must be to the right of the 2% droop line by the time the frequency has reached 52.0 Hz (or returned to 50.0Hz).Figure 1
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Studies to demonstrate compliance with performance chart
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