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[Name of the Reserve Provider] 

[Name of the Reserve Unit]

FCR-N 
Dynamic FCR-D up
Static FCR-D up 
Dynamic FCR-D down
Static FCR-D down


Date
	[DD-MM-YYYY]


Introduction
Reserve provider will fill in this form for every reserve unit that they wish to offer to the frequency containment reserve markets. Sections 1-3.1 should be filled in before the prequalification tests and sent to Fingrid for approval. Rest of the form is completed after the prequalification.  The information requested in the form is mandatory, and it must be supplemented, if necessary, at Fingrid's request. The application form is based on Appendix 2 of the Frequency containment reserves market agreement: Technical Requirements for Frequency Containment Reserve Provision in the Nordic Synchronous Area [1] and on Requirements on Reliability of Reserve Provision [3].

The application and required attachments are submitted to the Oma Fingrid portal.










Summary
	Type of the reserve unit:
☐ Single reserve resource    ☐ Aggregated reserve entity

Name of the reserve unit: 

Prequalification date:

Reason for the application:
☐ New reserve entity  
☐ Periodic renewal of prequalification
☐ Increasing the capacity of a previously qualified entity
☐ Notable change in the reserve entity

If the reason is notable change, please describe the change below: 

Indicate if type approval is applied for:
☐ Yes   ☐ No

If the reason for the application is to increase the capacity of a previously qualified entity, which of the following best describes the situation:
☐ Add a new resource to existing entity, only the new resource is tested.
☐ Increasing the capacity of a previously qualified unit.
☐ Increase up to 25 %[footnoteRef:2] of capacity of a Static FCR-D reserve entity. Only the new resource is tested. [2:  For reserve entities smaller than 20 MW, up to 50 % or 5 MW increase is allowed (which one is smaller).] 

☐ Increase over 25 % of capacity of a Static FCR-D reserve entity OR add new resources to a dynamic FCR-D or FCR-N reserve entity. Whole reserve entity is tested.


Control of the reserve unit:
☐ Local control  ☐ Central control

Control method:
☐ Continuous (linear)  ☐ Non-continuous (stepwise linear)

Indicate if the reserve unit utilizes mode shifting (fill in for FCR-D):
☐ Yes      ☐  No

Type of the reserve unit:
☐ Production   ☐ Consumption  ☐ Energy storage  ☐ Other, which?

Energy reservoir of the reserve unit:
☐ Unlimited energy reservoir  ☐ Limited energy reservoir (LER)



	
Fill in applied reserve capacities for each product in Table 1. Fill in information about the response of the unit in Table 2. Fill in only relevant sections. If reduction factors have been defined for the reserve unit, the values in Table 2 should be comparable to ones in Table 1, when scaling down the theoretical steady state response by a reduction factor giving the largest capacity.
Table 1. Applied reserve capacities
	
	Maximum capacity
	Minimum capacity
	

	
	
	
	MW

	
	
	
	MW

	
	
	
	MW



Table 2. Reserve unit load, theoretical steady state response and possible reduction factors. Reduction factors are filled in only for units that cannot fulfill the technical requirements without them. *Load means the baseline power of the unit, e.g. power when reserves are not activated. Low/high load means the lowest/highest baseline power that will be used during reserve provision. If reserves are maintained only on one load level, there is no need to test multiple loads. **Droop means the relation of frequency change and power change. The smaller the droop, the higher the reserve capacity. In practice, low droop corresponds to the maximum capacity of a reserve unit and high droop corresponds to its minimum capacity. If reserves are maintained always with the same capacity, only one droop condition needs to be tested.
	
	
	Load [MW]
	Theoretical steady state response [MW]
Pss_theoretical
	Steady state reduction factor
Kred,ss
	Dynamic 
reduction factor
Kred,dyn

	FCR-N
	high load*, 
high droop**
	
	
	
	

	
	high load, 
low droop
	
	
	
	

	
	low load, 
high droop
	
	
	
	

	
	low load, 
low droop
	
	
	
	

	FCR-D up
	high load, 
high droop
	
	
	
	

	
	high load, 
low droop
	
	
	
	

	
	low load, 
high droop
	
	
	
	

	
	low load, 
low droop

	




	
	
	





	FCR-D down
	high load, 
high droop
	
	
	
	

	
	high load, 
low droop
	
	
	
	

	
	low load, 
high droop
	
	
	
	

	
	low load, 
low droop
	
	
	
	











Fill in table 3 the tests that are to be performed and the operational conditions for the tests.
Table 3. Tests to be performed and their operational conditions. Mark tests that are to be performed with X. Include other relevant information about the test to “Additional information” -column. This relevant information could be for example if FCR-N + FCR-D combination is tested with FCR-D ramp test. Or if endurance or mode shifting is tested with FCR-D ramp test.
	
	
	high load, high droop
	high load, low droop
	low load, high droop
	low load, low droop
	Additional information

	FCR-N
	Step test
	
	
	
	
	

	
	Sine test
	
	
	
	
	

	
	Linearity test
	
	
	
	
	

	
	Energy management test
	
	
	
	
	

	
	One-hour active provision test
	
	
	
	
	

	FCR-D up
	Ramp test
	
	
	
	
	

	
	Ramp test for static FCR-D
	
	
	
	
	

	
	Sine test
	
	
	
	
	

	
	Linearity test
	
	
	
	
	

	
	Energy management test
	
	
	
	
	

	
	One-hour active provision test
	







	
	
	
	






	FCR-D down
	Ramp test
	
	
	
	
	

	
	Ramp test for static FCR-D
	
	
	
	
	

	
	Sine test
	
	
	
	
	

	
	Linearity test
	
	
	
	
	

	
	Energy management test
	
	
	
	
	

	
	One-hour active provision test
	
	
	
	
	



Notify also if measurement device is tested. Please note that history data as defined in Fingrid’s signal list should be provided from the one-hour active provision test.

Overview
Information of the balancing service provider
Fill in Table 4 the information about the company that will be acting as a balancing service provider (BSP) for the reserve unit in question. Balancing service provider is the party that will be signing reserve market agreement with Fingrid.
Table 4. Information of the company acting as a balancing service provider.
	Company name
	

	Business ID
	

	
	





Information of the service providers 
Fill in Table 5 the information of possible service providers of the BSP. Add columns if necessary.
Table 5. Information of the service providers
	
	Service provider 1
	[…]

	Company name
	
	

	Acquired service (equipment, testing, IT, trading, operation)
	
	

	Address
	
	

	Business ID
	
	

	
	
	



Information of the reserve unit
Fill in Table 6 the information about the reserve unit. If an aggregated reserve entity includes many individual resources, use attachments to provide this information.
Table 6. Information of the reserve unit
	
	Reserve resource 1
	Reserve resource 2
	[….]

	Name
	
	
	

	Technology
	
	
	

	Location / Connection point
	
	
	

	Owner
	
	
	

	Nominal power [MW]
	
	
	




Description of the reserve unit
Technical data
Give technical data of the reserve unit.

Examples of such data is given below. For other technologies than the ones listed below, similar technical data should be provided. 
Production:
· Hydro power plant: Water starting time constant Tw [s] at rated head [m] and at rated turbine power, using the rated turbine power as base power
· Wind power plant: Rated wind speed [m/s]
· Minimum and maximum power [MW]
· Other factors that may limit the reserve activation (e.g. permitted flow rate of 
a hydro unit and how it is considered in the maintained reserve capacity).
Consumption:
· Type of consumption and its properties
· Minimum and maximum power [MW]
· Other factors that may limit the reserve activation (e.g. thermal capacity of an electric boiler)
Energy storages:
· Rated energy capacity of the energy storage [MWh]
· Energy storage maximum and minimum state of charge [MWh]
· Energy capacity available for the reserve use [MWh]
· Endurance of activation at full reserve capacity


Control system
Describe the control system of the reserve unit:
> Describe how power response is calculated based on the measured grid frequency. Include for example equations for calculations and possible signal processing. 
> Present a block diagram of the controller/relay. Include values for controller parameters. Include power and frequency measurements in the diagram and explain abbreviations. 
> Are there any delays? If yes, describe their reasons and report the magnitude.
 > If the application concerns Static FCR-D, describe the activation, deactivation, and recovery. 
> Report, if FCR-D continues its linear activation over frequency limits 49.5 Hz and 50.5 Hz. 
> Describe the operation principle of the control system (local/central, frequency measurement, calculation of the control signal) 
[bookmark: _Hlk197598465]> If stepwise linear control is utilized: give a reason why stepwise response was chosen and give the control curve in a table-form. For describing the control curve, we recommend using the “Linearity requirement – Test sheet” found on Fingrid's website and returning it as an attachment of this application.
> If the reserve unit can deliver multiple reserves or other frequency controls (FCR, FFR, FRR, LFSM) simultaneously, describe how the simultaneous provision is executed:
· Include a general description of activation of the reserves, their possible dependencies, changing of controller modes etc. 
· Describe the possibility to enable and disable individual reserve products. 
· Describe the method that ensures that there is enough capacity for all the maintained reserve products. 
· Notify if limited frequency sensitive modes (O-LFSM, U-LFSM) are defined for the unit and describe how they are implemented in the control system.
> If the application concerns an entity that utilizes mode shifting, describe the transitions between the modes (high performance, high stability). 
> Describe how the maintenance of FCR starts/ends in the beginning/in the end of a market time unit if frequency is not equal to 50 Hz. More information of the required approach can be found from Chapter 3.7 of the reference [1].



Aggregation
If the application concerns aggregated reserve resources, describe how the aggregation system works:
> Describe the operation of the aggregation system, e.g. What logic is used to activate individual resources?
Specify which of the options below to use:
   ☐  Prequalification constant, operation constant
   ☐  Prequalification constant, operation flexible
   ☐  Prequalification flexible, operation constant
   ☐  Prequalification flexible, operation flexible
   ☐  Type approval (only for max. 100 kW resources)
More information about the listed options can be found from the source [1] section 3.11.

> Describe how the options selected above are applied and justify why. 

> If type-approval is applied for, a description of the type-approved resource shall be provided in the application.

	
Limitations of energy storages
> In case of unlimited energy storage (non-LER), describe the strategy for restoring the energy storage state of charge.  
> In the case of limited energy reservoir (LER), describe how the energy management functions (NEM and AEM) have been implemented. 
> Describe how activation, deactivation, energy management etc. are implemented with multiple reserve provision. 
· Describe how the activation and deactivation limits for energy management functions (NEM and AEM) are calculated
· Describe how to ensure a compliant minimum energy reservation for each reserve product (LER-units: 1 h per direction for FCR-N and 20 min per direction for FCR-D)
· Describe any other energy management methods in multimarket operations (e.g. the use of virtual batteries for energy allocation and for the coordination of NEM and AEM functions between different products)
> LER-entities: describe how remaining endurance (which is included in the history data) is calculated. See examples in source [1] section 3.5.4. 

Calculation of reserve capacity
> Describe the method used to calculate the theoretical steady state response. Report how the control parameters, the magnitude of the load (the power of the unit without active reserves) and external conditions (e.g. fall height, temperature) affect the response. See examples in Annex 1 of source [1]. 
> Describe how the maintained capacity (included in the real-time data exchange) is calculated. Indicate how often the value will be updated. See examples in source [1] section 3.9.1.
> Describe how the activated FCR (which is included in the history data) is calculated. 

Calculation of baseline
If the power of the reserve unit varies according to the conditions, describe the variation and its causes.

> Describe how variations in the power of the reserve unit are taken into account when determining the available reserve capacity for trading. For example, what forecasts are used, how accurate the forecasts are, what margin is used, etc. 

> Describe how the reference capacity (baseline) of the reserve object is calculated during operation. 
- Example: a reserve object has a controlled setpoint that determines the reference power.
- Example: reference power is dependent on wind speed. Describe how it is calculated (e.g. measurement data and models used, accuracy of data/calculation, refresh interval...). Examples of calculations and more detailed requirements for validating reference power for weather-dependent production and variable consumption can be found in the source [2]. Attach the one-month data on calculated and measured instantaneous power required in source [2], if not already provided.

Recording of history data
Describe the method used for continuous recording of measured values. If different measurement arrangements are used during the prequalification test, they are described in section 5.2.
> Describe how the power and frequency measurements are carried out and the factors affecting the measurement.  
· Report the entire measurement chain with time delays. 

> Enter the values for measurement accuracy, measurement resolution and sampling rate in Table 7 below. Please attach appropriate documentation, e.g. technical data of measuring instruments (data sheet). 

> Indicate where the history data will be stored and how long it will be stored. 

> Specify the time zone to be used for timestamping.


Table 7. Summary of history data recording and logging. 
	
	Accuracy
	Resolution
	Sampling rate


	Instantaneous active power
	 %
	MW
	s

	Measured grid frequency 
	MHz
	MHz
	s

	
	
	
	


Requirements for the reliability of reserve provision
The questions presented in this chapter are based on the Requirements for the reliability of reserve provision [3]. The requirements document is available on Fingrid's website.
Fill in the Tables in subsections 4.1 and 4.2 in yes/no format. If the answer is "No" or the implementation deviates from the requirement, describe the deviation and any compensating controls in the Attention / additional information column. The questions in Tables 8 and 9 do not cover all Requirements for the reliability of reserve provision, therefore please check the compliance of your implementation with a separate requirements document [3]. 
If the reserve provider related to this application has a company-wide ISO27001 certification and the information systems of any trading and control systems are located in the EU's internal market, table 8 can be left unfilled. In this case, the reserve provider must submit the certificate to the MyFingrid Reserve Market service.


Cybersecurity
Table 8. Cybersecurity requirements. 
	Requirement
	Yes
	No
	Attention / Additional Information

	Requirement 1: Does the provider comply with good practices in the fields of physical and cybersecurity? Examples of good practices in the industry include training personnel, continuous development of operations, assigning responsibility for safety, comprehensive risk management, and getting the company's management to approve the operating models used.
	☐
	☐
	

	Requirement 1: Are the trading and control systems located in the Internal Market area of the European Union?

	☐
	☐
	

	Requirement 2: Is multi-factor authentication (MFA) enabled before accessing the components of the control or trading system?

	☐
	☐
	

	Requirement 2: Are IP restrictions used in interface connections whenever it is technically feasible?

	☐
	☐
	

	Requirement 3: Are logs collected from access management, jump hosts, and application events, and are logs kept for at least 6 months?

	☐
	☐
	

	Requirement 3: Are logs and alerts for critical and essential services monitored 24/7/365 by a SOC (Security Operations Center)? 
	☐
	☐
	

	Requirement 4: Are the access rights limited by work tasks and is their necessity reviewed regularly?

	☐
	☐
	

	Requirement 5: Are remote access and management connections limited to essential functions and protected by strong authentication (MFA)?

	☐
	☐
	

	Requirement 6: Are system components regularly updated and vulnerabilities regularly monitored?

	☐
	☐
	

	Requirement 7: Are API and management connections encrypted according to requirements (e.g. TLS 1.2/1.3, AES256 or stronger)?

	☐
	☐
	

	Requirement 8: Are critical or controllable devices blocked from direct unnecessary internet connections?


	☐
	☐
	

	Requirement 9: Do control and remote connections as well as jump hosts have up-to-date endpoint security protection?

	☐
	☐
	

	Requirement 10: Is the Incident Response process documented, approved by provider’s management and up to date?

	☐
	☐
	



Physical security
The physical security requirements apply to providing units with an approved product-specific reserve capacity of at least 10 MW. For smaller units, the requirements are recommendations. The same limitations and recommendations apply also to centralised control and trading systems.
Table 9. Requirements for physical safety.
	Requirement
	Yes
	No
	Attention / Additional Information

	Requirement 1: Does the property have an intruder alarm system connected to a 24/7 security control room?

	☐
	☐
	

	Requirement 2: Is the protection of rooms with windows located on the ground level implemented with intrusion detectors?

	☐
	☐
	

	Requirement 3: Does the site have a functioning camera surveillance system, the recordings of which are stored for at least 30 days and from which there is a real-time remote connection to the control room?

	☐
	☐
	

	Requirement 4: Are the functionality of burglar alarm and camera surveillance systems inspected regularly and are deficiencies corrected without delay?

	☐
	☐
	




1.1  Detection of disturbances and response capability
> Describe how connection failures or any other anomalies, such as a power failure or equipment failure, are detected and reported to maintenance/operator.
> Describe the areas covered by monitoring. Describe at least how to monitor the status and control of reserve units, the connections between the control system and the reserve unit and the measuring devices, and alarms related to physical safety and cybersecurity.
> Inform the response and repair times for disturbances in the reserve provision.
> Describe how the fault tolerance testing is organized and how often it is done (e.g. in connection with the annual clock or updates).

1.2  Requirements for centralised control systems
> If activation is controlled from a centralized system, describe the architecture and IT security related practices. The following topics can be used as a baseline for the description. In the scope of the description, please note chapter 3.1 of the Requirements for the Reliability of Reserve Provision.
· High level description of the system architecture
· Redundancy (e.g. duplicating central functions and local fallback solutions)
· Segmentation (e.g. system’s internal segmentation based on bidding areas, when the related BSP is operating within multiple bidding areas)
· IT support of centralized control system

Requirements for centralised trading system 
> If the reserve unit receives information about the capacity to be maintained from a centralized trading system, describe the related practices. The following topics can be used as a baseline for the description. In the scope of the description, please note chapter 3.2 of the Requirements for the Reliability of Reserve Provision.
· Time and verification of the signal delivery
· IT support of the trading system
·  Reserve unit operation during a connection break 

Prequalification test and test results
Overview of the prequalification
Indicate the time and place of the prequalification test:
Describe the general operating conditions during the tests:
> Include a brief description of how the conditions can be expected to have affected the test result.

Test method
Describe how the reserve unit was tested: 

> Describe the test method and present a block diagram of the test setting. See example in source [1] section 5.
> If different measuring and recording devices were used in the tests than in normal use, describe them and fill in Table 10 with information on the accuracy, resolution, and sampling rate of the devices. Fill in at least the information about the measurement of the synthetic frequency signal.
> Notify if the test signal is generated programmatically in the controller and report the time constant (TFME) of the frequency measurement device. For examples of how to calculate a time constant, see section 4.4 of source [1].
> Specify the time zone to be used for timestamping.

Table 10. Summary of data recording and logging during testing. 
	
	Accuracy
	Resolution
	Sampling rate

	Instantaneous active power
	 %
	MW
	s

	Measured 
grid frequency 
	MHz
	MHz
	s

	
	
	
	



List of attachments
Write a list of all application attachments:
· Test report
· Test data
· etc.
> Include the necessary reports and measurement data.
> The data recorded during the tests shall include at least the quantities listed in the column "Test" of Table 18 of source [1] and shall be reported in the format described in Chapter 6.2.1 [1]. 
> Before submitting the data, please ensure that it does not require manual processing prior to reviewing the results (removing empty rows from the beginning of the file, etc.). 

> Log the 1-hour active delivery data in the same format as the historical data. The instructions can be found in Fingrid’s reserve trading and information exchange guidelines. If the application concerns two or all reserve products, it is sufficient to perform the one-hour active provision test for only one product.
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