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1  Introduction 



1.1 
 0BInteraction with other agreements 


This  Annex  is  part  of  the  System  Operation  Agreement  (SOA).  This  Annex 
 makes references to the requirements set up in: 


•  Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a 
 guideline  on  electricity  transmission  system  operation  (hereinafter 
 referred to as “SOGL”); 


•  Commission  Regulation  (EU)  2017/2195  of  23  November  2017 
 establishing a guideline on electricity balancing (hereinafter referred to 
 as “EBGL”). 



1.2 
 1BBackground 


One of the most critical processes in ensuring operational security with a high 
 level of reliability and quality is the load-frequency control (‘LFC’). Effective LFC 
 can be made possible only if there is an obligation for the TSOs and the reserve 
 connecting  DSOs  to  cooperate  for  the  operation  of  the  interconnected 
 transmission  systems  as  one  entity  and  for  providers'  power  generating 
 modules  and  providers'  demand  facilities  to  meet  the  relevant  minimum 
 technical requirements. 


SOGL, whereas (12) 


The  provisions  in  SOGL,  Part  IV  Load-Frequency  Control  and  Reserves 
 (hereinafter  referred  to  as  “LFCR”) aim  at  setting  out  clear,  objective  and 
 harmonised  requirements  for  TSOs,  reserve  connecting  DSOs,  providers' 
 power generating modules and providers' demand facilities in order to ensure 
 system security and to contribute to non-discrimination, effective competition 
 and the efficient functioning of the internal electricity market. The provisions on 
 LFC  and  reserves  provide  the  technical  framework  necessary  for  the 
 development of cross-border balancing markets. 


SOGL, whereas (13) 


In order to ensure the quality of the common system frequency, it is essential 
 that a common set of minimum requirements and principles for Union-wide 
 LFC and reserves are defined as a basis for both the cross-border cooperation 
 between  the  TSOs  and,  where  relevant,  for  utilising  characteristics  of  the 
 connected  generation,  consumption  and  distribution  systems.  To  that  end, 
 SOGL addresses the LFC structure and operational rules, the quality criteria and 
 targets,  the  reserve  dimensioning,  the  reserve  exchange,  sharing  and 
 distribution and the monitoring related to LFC. 


SOGL, whereas (14) 



1.3 
 2BThis Annex 


In  this  Annex  the  Nordic  TSOs  agree  upon  the  main  principles  and 
 requirements on LFC for ensuring system security and to contribute to non-


SOGL, whereas (13) 
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discrimination, effective competition and the efficient functioning of the internal 
 electricity market. 


This Annex shall be considered in addition to the principles, requirements and 
 conditions included in the SOGL. 


SOGL, part IV 


The Annex is also in addition to the methodologies that have been approved 
 by the NRAs in accordance with article 6(3) of the SOGL. This Annex includes 
 references to these methodologies. Where NRAs approved an implementation 
 date in future, this Annex describes the existing situation. 


SOGL 6(3) 


The  methodologies  included  or  referred  to  in  this  Annex  cover  the 
 requirements for a Synchronous area operational agreement and a LFC block 
 operational agreement (see section 2.1 and 2.2 of this Annex). 


SOGL 118(1) 
 SOGL 119(1) 


The TSOs anticipate regular updates in order to keep the agreements in this 
 Annex up-to-date. Consequently, this Annex includes mainly the agreements 
 between  the  TSOs  related  to  the  existing  situation. Changes  shall  be  first 
 approved by all TSOs, before the change will be implemented in the SOA at 
 the latest when the change enters into force. The SOA maintenance group will 
 follow the change agreed.  



1.4 
 3BGeographic area 


The  geographical  area  to  which  the  SOA/LFCR  annex  applies  is  the  Nordic 
 Synchronous area. 



1.5  Structure of this Annex 


This Annex has the same structure as Part IV of the SOGL: 


•  Title 1 of SOGL / Chapter 2 of this Annex: Operational agreements 


•  Title 2 / Chapter 3: Frequency quality 


•  Title 3 / Chapter 4: Load-frequency control structure 


•  Title 4 / Chapter 5: Operation of load-frequency control 


•  Title 5 / Chapter 6: Frequency containment reserves 


•  Title 6 / Chapter 7: Frequency restoration reserves 


•  Title 7 / Chapter 8: Replacement reserves 


•  Title 8 / Chapter 9: Exchange and sharing of reserves 


•  Title 9 / Chapter 10: Time control process  


•  Title 10 / Chapter 11: Co-operation with DSOs 


•  Title 11 / Chapter 12: Transparency of information 



1.6  Definitions 


For the purpose of this Annex, the terms used shall have the meaning of the 
definitions included in Article 3 of SOGL, Article 2 of EBGL and the other items 
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of  legislation  referenced  therein.  In  addition,  NRA  approved  methodologies 
include specific definitions. 
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2  Operational agreements 



2.1  Structure of agreements in relation to operation of the  Nordic synchronous area 


Articles 118, 119, 120 and 121 of the SOGL describe requirements for respectively 
 all TSOs of synchronous areas (118), for all TSOs of LFC blocks (119), for all TSOs 
 of LFC areas (120) and all TSOs of monitoring areas (121). If operated by more 
 than  one  TSO,  these  requirements  need  to  be  implemented  in  respectively 
 synchronous  area  operational  agreements  (118),  LFC  block  operational 
 agreements (119), LFC area operational agreements (120) and monitoring area 
 operational agreements (120) between the relevant TSOs. The TSOs subject to 
 this Annex are member of the same synchronous area and the same LFC block 
 (see section 4.2.2). Consequently, the TSOs need to establish a synchronous 
 area  operational  agreement  and  a  LFC  block  operational  agreement.  This 
 Annex to the SOA implicitly includes the synchronous area agreement and the 
 LFC block agreement (see section 2.2 and 2.3). 


Conversely, most Nordic LFC areas and monitoring areas are operated by only 
 one TSO. The only exception is LFC area SE3 and monitoring area SE3 which 
 are  operated  by  Svenska  kraftnät  and  Kraftnät  Åland.  Svenska  kraftnät  and 
 Kraftnät Åland established a LFC area operational agreement and a monitoring 
 area operational agreement for SE3 bilaterally. Consequently, these LFC area 
 operational  agreement  and  monitoring  area  operational  agreement  are 
 outside the scope of this Annex. 


SOGL 118 
 SOGL 119 
 SOGL 120 
 SOGL 121 


It shall be noted that the LFC block structure in the Nordic system is typically 
 different  from  the  organisation  in  the  Continental  Europe  (CE)  synchronous 
 area in which many LFC blocks exist. For this reason, CE TSOs defined separate 
 synchronous area agreement and LFC block agreements. Another difference 
 with most other European LFC blocks is that the Nordic LFC block consists of 
 more than one (four) control area and two control areas consist of many (five 
 for Norway, four for Sweden) LFC areas. 



2.2  Synchronous area operational agreement 


Article 118(1) of the SOGL requires that all TSOs of each synchronous area shall 
 jointly  develop  common  proposals  for  a  number  of  methodologies.  These 
 methodologies are included in this Annex. Table 1 includes the reference for 
 each of the required methodologies to the section in this Annex where the 
 methodology is presented. 


SOGL 118(1) 
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Table 1: Reference table of methodologies that all TSOs of each synchronous area 
 shall jointly develop common proposals for. 


article in 
 SOGL 


Methodology  NRA 


approval on 


section 
 in this 
 Annex 


6(3)(g)  determination of LFC blocks  10/09/2018  4.2.2 


118(1)(a)  the dimensioning rules for FCR  14/03/2019  6.4.2 
 6.4.3 
 118(1)(b)  the additional properties of the FCR  14/03/2019  6.4.4 
 6.4.5 
 118(1)(c)  frequency quality defining parameters and the 


frequency quality target parameter 


14/03/2019  3.4.1 
 3.4.2 
 118(1)(d)  frequency restoration control error target 


parameters for each LFC block (level 1 and level 2) 


N/A  3.4.3 


118(1)(e)  methodology to assess the risk and the evolution of 
 the risk of exhaustion of FCR of the synchronous 
 area 


N/A  3.4.5 


118(1)(f)  synchronous area monitor  N/A  3.3.1 


118(1)(g)  calculation of the control program from the netted 
 area AC position with a common ramping period for 
 ACE calculation for a synchronous area with more 
 than one LFC area in accordance 


N/A  3.4.6 


118(1)(h)  if applicable, restrictions for the active power output 
 of HVDC interconnectors between synchronous 
 areas 


N/A  3.4.7 


118(1)(i)  LFC structure  N/A  4.2.1 


118(1)(j)  if applicable, the methodology to reduce the 
 electrical time deviation 


N/A  10.4.1 


118(1)(k)  specific allocation of responsibilities between TSOs  N/A  4.3.1 
 118(1)(l)  operational procedures in case of exhausted FCR  N/A  N/A 


118(1)(m)  N/A  N/A  N/A 


118(1)(n)  operational procedures to reduce the system 
 frequency deviation to restore the system state to 
 normal state and to limit the risk of entering into the 
 emergency state 


N/A  5.5.1 


118(1)(o)  roles and responsibilities of the TSOs implementing 
 an imbalance netting process, a cross-border FRR 
 activation process or a cross-border RR activation 


N/A  4.3.2 


118(1)(p)  requirements concerning the availability, reliability 
 and redundancy of the technical infrastructure 


N/A  4.4.1 


118(1)(q)  common rules for the operation in normal state and 
 alert state in accordance with Article 152(6) and the 
 actions referred to in Article 152(15) 


N/A  5.4.1 


118(1)(r)  the minimum activation period to be ensured by FCR 
 providers 


[to be filled 
 in] 


6.4.6 
 118(1)(s)  the assumptions and methodology for a cost-benefit 


analysis 


01/03/2019  6.4.7 
 118(1)(t)  the limits for the exchange of FCR between TSOs  14/03/2019  9.4.1 
 118(1)(u)  roles and responsibilities of the reserve connecting 


TSO, the reserve receiving TSO and the affected TSO 
 as regards the exchange of FRR and RR 


N/A  9.3.1 


9.3.2 
 9.3.3 
 118(1)(v)  roles and responsibilities of the control capability 


providing TSO, the control capability receiving TSO 
 and the affected TSO for the sharing of FRR and RR 


N/A  9.3.4 


9.3.5 
 9.3.6 


SOGL 118(1) 
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118(1)(w)  roles and responsibilities of the reserve connecting 
 TSO, the reserve receiving TSO and the affected TSO 
 for the exchange of reserves between synchronous 
 areas, and of the control capability providing TSO, 
 the control capability receiving TSO and the affected 
 TSO for the sharing of reserves between 


synchronous area 


N/A  9.3.1 


9.3.2 
 9.3.3 


118(1)(x)  methodology to determine limits on the amount of 
 sharing of FCR between synchronous areas 


N/A  9.4.2 


118(1)(z)  limits on the amount of FRR exchange/sharing 


between synchronous areas  July 2019  9.4.3 


118(1)(aa)  limits on the amount of RR exchange/sharing 
 between synchronous areas 


July 2019  9.4.3 



2.3  LFC block operational agreement 


Article 119(1) of the SOGL requires that all TSOs of each LFC block shall jointly 
 develop  common  proposals  for  a  number  of  methodologies.  These 
 methodologies are included in this Annex. Table 2 includes the reference for 
 each of the required methodologies to the section in this Annex where the 
 methodology is presented. 


SOGL 119(1) 


Table 2: Reference table of methodologies that all TSOs of each synchronous area 
 shall jointly develop common proposals for. 


article in 
 SOGL 


methodology  NRA 


approval 
 on 


section 
 in this 
 Annex 
 119(1)(a)  where the LFC block consists of more than one LFC 


area, FRCE target parameters for each LFC area defined 
 in accordance with Article 128(4); 


N/A  3.4.4 


119(1)(b)  LFC block monitor  N/A  3.3.2 


119(1)(c)  ramping restrictions for active power output  July 2019  3.4.7 
 3.4.8 
 119(1)(d)  where the LFC block is operated by more than one 


TSO, the specific allocation of responsibilities between 
 TSOs within the LFC block 


N/A  4.3.1 


119(1)(e)  if applicable, appointment of the TSO responsible for 
 the tasks in Article 145(6); 


N/A  4.3.4 


119(1)(f)  additional requirements for the availability, reliability 
 and redundancy of technical infrastructure 


N/A  4.4.1 


119(1)(g)  operational procedures in case of exhausted FRR or RR  N/A  5.5.3 


119(1)(h)  the FRR dimensioning rules  July 2019  7.4.1 


119(1)(i)  the RR dimensioning rules  N/A  8 


119(1)(j)  where the LFC block is operated by more than one 
 TSO, the specific allocation of responsibilities defined in 
 accordance with Article 157(3), and, if applicable, the 
 specific allocation of responsibilities defined in 
 accordance Article 160(6); 


N/A  7.3.1 


119(1)(k)  the escalation procedure defined in accordance with 
 Article 157(4) and, if applicable, the escalation 
 procedure defined in accordance with Article 160(7); 


N/A  7.5.1 


119(1)(l)  the FRR availability requirements, the requirements on 
 the control quality defined in accordance with Article 


N/A  7.4.3 


7.4.4 


SOGL 119(1) 
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158(2), and if applicable, the RR availability 
 requirements and the requirements on the control 
 quality defined in accordance with Article 161(2); 


119(1)(m)  if applicable, any limits on the exchange of FCR 
 between the LFC areas of the different LFC blocks 
 within the CE synchronous area and the exchange of 
 FRR or RR between the LFC areas of an LFC block of a 
 synchronous area consisting of more than one LFC 
 block defined in accordance with Article 163(2), Article 
 167 and Article 169(2); 


N/A  N/A 


119(1)(n)  the roles and the responsibilities of the reserve 
 connecting TSO, the reserve receiving TSO and of the 
 affected TSO for the exchange of FRR and/or RR with 
 TSOs of other LFC blocks; 


N/A  9.3.1 


9.3.2 
 9.3.3 
 119(1)(o)  the roles and the responsibilities of the control 


capability providing TSO, the control capability 
 receiving TSO and of the affected TSO for the sharing 
 of FRR and RR  


N/A  9.3.4 


9.3.5 
 9.3.6 
 119(1)(p)  roles and the responsibilities of the control capability 


providing TSO, the control capability receiving TSO and 
 of the affected TSO for the sharing of FRR and RR 
 between synchronous areas 


N/A  9.3.4 


9.3.5 
 9.3.6 
 119(1)(q)  coordination actions aiming to reduce the FRCE   July 2019  5.4.2 
 119(1)(r)  measures to reduce the FRCE by requiring changes in 


the active power production or consumption of power 
 generating modules and demand units 


July 2019  5.4.3 



2.4  LFC area operational agreement 


LFC areas are equal to bidding zones (see 4.2.2). Consequently, LFC areas will 
 be  operated  by  only  one  TSO  (except  for  LFC  area  SE3,  see  section  2.1). 


Therefore,  all  responsibilities  for  the  LFC  area  will  be  allocated  to  the  TSO 
 responsible for this LFC area. Accordingly, there will be no need to establish 
 separate  LFC  area  operational  agreements  in  which  responsibilities  are 
 allocated. 


SOGL 120 


The existing situation is that the Nordic frequency restoration process is based 
 on frequency deviation as explained in section 5.3.2.  



2.5  Monitoring area operational agreement 


The TSOs defined that monitoring areas will be equal to bidding zones (see 
 4.2.2).  Consequently,  monitoring  areas  will  be  operated  by  only  one  TSO 
 (except for monitoring area SE3, see section 2.1). Therefore, all responsibilities 
 for  the  monitoring  area  will  be  allocated  to  the  TSO  responsible  for  this 
 monitoring  area.  Accordingly,  there  will  be  no  need  to  establish  separate 
 monitoring area operational agreements in which responsibilities are allocated.  


SOGL 121 
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2.6  Imbalance netting agreement 


The  existing  situation  is  that  the  frequency  restoration  process  is  based  on 
 frequency deviation. Consequently, imbalance netting will be done implicitly. 


There is therefore no need to establish a separate imbalance netting process 
 nor an imbalance netting agreement. 


SOGL 122 



2.7  Cross-border FRR activation agreement  


A  cross-border  FRR  activation  agreement  shall  be  established  between  the 
 TSOs  participating  in  the  same  cross-border  FRR  activation  process.  This 
 agreement shall include at least the roles and responsibilities of the TSOs for 
 the cross-border FRR activation. 


SOGL 123 



2.7.1 
 4BWithin the Nordic synchronous area 


The existing situation is that the Nordic frequency restoration process is based 
 on frequency deviation. Accordingly, FRR activation is coordinated between 
 the Nordic TSOs which implicitly results in cross-border activation of FRR as 
 explained in section 5.3.2.  


SOGL 123 
 SOGL 149(3) 



2.7.2 
 5BBetween synchronous areas 


Cross-border FRR activation agreements with TSOs in other synchronous areas 
 shall be included in separate bilateral agreements.  


The  existing  situation  is  that  the  Western  Denmark  is  part  of  the  common 
 Nordic arrangement for mFRR activation, explained in section 5.3.2. 


SOGL 123 
 SOGL 149(3) 



2.8  Sharing agreement 


A sharing agreement shall be established between the TSOs participating in 
 the  same  FCR  or  FRR  sharing  process.  Sharing  agreements  are  separate 
 agreements  between  TSOs,  including  the  roles  and  responsibilities  of  the 
 control capability receiving TSO and the control capability providing TSO. The 
 roles and responsibilities of the affected TSOs are addressed in section 9.3.6 of 
 this  Annex.  Chapter  9  of  this  Annex  addresses  exchange  and  sharing  of 
 reserves,  including  the  process  for  assessing  exchange  and  sharing 
 arrangements in section 9.5.1. 


SOGL 125 
SOGL 165(3) 
SOGL 171(4) 
SOGL 171(9) 
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2.9  Exchange agreement 


An exchange agreement shall be established between the TSOs participating 
 in the same FCR or FRR exchange process. Exchange agreements are separate 
 agreements  between  TSOs,  including  the  roles  and  responsibilities  of  the 
 reserve  receiving  TSO  and  the  reserve  providing  TSO.  The  roles  and 
 responsibilities  of  the  affected  TSOs  are  addressed  in  section  9.3.3  of  this 
 Annex. Chapter 9 of this Annex addresses exchange and sharing of reserves, 
 including the process for assessing exchange arrangements in section 9.5.1. 


SOGL 126 
SOGL 165(3) 
SOGL 171(4) 
SOGL 171(9) 
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3  Frequency quality  3.1  Objective 


The  frequency  of  the  transmission system,  the  system  frequency,  is a  direct 
 indicator for the total active power balance in the whole synchronous area: 


•  If the active power generation exceeds the active power consumption, 
 the system frequency will rise, and, vice versa, 


•  if the active power consumption exceeds the active power generation, 
 the system frequency will fall. 


and will result in a deviation from the nominal frequency.  


Imbalances and therefore frequency deviations cannot be physically avoided 
 for two fundamental reasons: 


•  The electricity demand is only predictable up to a certain extent and its 
 controllability is limited. Therefore, the dispatch of power plants must 
 rely  on forecasts  which are  subject to  errors  which cause deviations 
 between generation and consumption. 


•  At the same time, the controllability of power plants is also physically 
 limited, especially in the case of plants which rely on fluctuating RES to 
 generate electricity. Furthermore, equipment is subject to disturbances. 


Since for technical reasons the operational range of generators is limited to a 
 certain  system  frequency  range,  frequency  deviations  outside  of  this  range 
 would  trigger  the  according  automatic  protection mechanisms  leading  to  a 
 disconnection of the generators, in the worst case followed by a blackout. 


Therefore, the system frequency quality, which can be measured based on the 
size  and  duration  of  frequency  deviations  with  respect  to  the  nominal 
frequency, is an important measure of security of supply and being a “common 
good” for all users of the synchronous area, the system frequency quality must 
be monitored and maintained properly. 



(17)CONSULTING GMBH  
 17 



3.2  High-level Concept 



3.2.1 
 6BEvaluation of frequency quality: Criteria Application Process 

 In  the  SOGL,  the  process  of  evaluation  of  the  frequency  quality  evaluation 
 criteria is named criteria application process and consists of the gathering of 
 the data needed for the evaluation and the calculation of the different values 
 for each frequency quality evaluation criteria. 

The  frequency  quality  evaluation criteria  include  a  series  of  global  reliability 
 indicators regarding both 


•  the system frequency quality in order to monitor the overall behaviour 
 of load-frequency control; and 


•  the  Frequency  Restoration  Control  Error  (FRCE)  quality  in  order  to 
 monitor the load-frequency control of LFC blocks and constituent LFC 
 areas. 


Some of the frequency quality evaluation criteria will be used to compare with 
 the  values  of  the  frequency  quality  target  parameters  and  FRCE  target 
 parameters.


SOGL 129 



3.2.2 
 7BFrequency quality objective 


Standard frequency range means a defined symmetrical interval of 100mHz 
 around the nominal frequency of 50 Hz within which the system frequency of 
 the Nordic synchronous area is supposed to be operated. 


SOGL 3(155) 


The number of minutes with a frequency outside the standard frequency range 
 shall be in line with the targets set in section 3.4.2.  



3.3  Roles & Responsibilities 



3.3.1 
 8BSynchronous area monitor 
 SOGL 133(1) 

SOGL 118(1)(f) 


The Nordic TSOs appointed Svenska kraftnät as the synchronous area monitor 
 of the Nordic System. 


Since  the  Nordic  synchronous  area  equals  the  Nordic  LFC  block,  the 
 synchronous  area  monitor  works  in  close  cooperation  with  the  LFC  block 
 monitor on the implementation of its tasks. 


The synchronous area monitor shall implement the data collection and delivery 
 process, which includes: 


SOGL 133(2) 


•  measurements of the system frequency;   SOGL 132 
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•  calculation of the frequency quality evaluation data; and 


•  delivery  of  the  frequency  quality  evaluation  data  for  the  criteria 
 application process 


The synchronous area monitor shall once every 3 months and within 3 months 
 after the end of the analysed period (see chapter 12). 


SOGL 133(3) and 
 (4) 


•  collect frequency quality evaluation data; and 


•  calculate frequency quality evaluation criteria. 


SOGL 129 


With respect to the system states, the synchronous area monitor shall: 


•  determine  the  system  state  with  regard  to  the  system  frequency  in 
 accordance with Article 18(1) and (2) of the SOGL; 


•  ensure that all TSOs of all synchronous areas are informed in case the 
 system frequency deviation fulfils one of the criteria for the alert state 
 referred to in Article 18. 


SOGL 152(4) and 
 (5) 


The  synchronous  area  monitor  shall  monitor  the  electrical  time  deviation, 
 calculate the frequency setpoint adjustments; and  coordinate the actions of 
 the time control process (see section 10.4.1). 


SOGL 181(3) 


The synchronous area monitor shall notify the results of the criteria application 
 process  for  their  synchronous  area  to  ENTSO  for  Electricity  for  publication 
 within three months after the last time-stamp of the measurement period and 
 at least four times a year (see chapter 12). 


SOGL 185(4) 



3.3.2 
 9BLFC block monitor 
 SOGL 134(1) 

SOGL 119(1)(b) 


The Nordic TSOs appointed Statnett as the LFC block monitor of the Nordic 
 LFC block. 


Since the Nordic LFC block equals the Nordic synchronous area, the LFC block 
 monitor works in close cooperation with the synchronous area monitor on the 
 implementation of its tasks. 


The  tasks  of  the  Nordic  LFC  block  monitor  include  the  collection  of  the 
 frequency  quality  evaluation data  for  the  LFC  block  in  accordance  with  the 
 criteria application process that will be performed by the Synchronous area 
 monitor (see section 3.3.1)  


SOGL 134(2) 


The LFC block monitor - in cooperation with the synchronous area monitor - 
 shall be responsible for identifying any violation of the limits specified in SOGL 
 article 152(12) and (13) and explained in the Explanatory Document referred to 
 in 5.4.2 and 5.4.3 and shall inform the other TSOs of the LFC block. Since the 
 limits are within the standard frequency range of ± 100 mHz, the Nordic TSOs 


SOGL 152(12)-(13) 
and 14) 
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consider them a bit too strict. This may be quite normal operation and not a 
 situation that  requires  any  action.  The  LFC  block  monitor  will  therefore  not 
 specifically inform the other TSOs of the Nordic LFC block in this situation.    


Together  with  the  TSOs  of  the  LFC  block,  the  LFC  block  monitor  and  the 
 synchronous area monitor shall implement coordinated actions to reduce the 
 FRCE (see section 5.4.2). 



3.4  Rules & Methodologies 



3.4.1 
 10BFrequency quality defining parameters 
 SOGL 127 (1)-(3) 
 and (5)-(6) 
 SOGL Annex III, 
 table 1 

SOGL 118(1)(c)  
 SOGL 6(3)(d)(i) 
 ARTICLE 3 of “Nordic synchronous area proposal for the frequency quality defining 


parameters and the frequency quality target parameter in accordance with Article 
 127” and its Explanatory Document. 



3.4.2 
 11BFrequency quality target parameters
 SOGL 127 (4)-(6) 
 SOGL Annex III, 
 table 2 
 SOGL 118(1)(c)  
 SOGL 6(3)(d)(i) 
 ARTICLE 4 of “Nordic synchronous area proposal for the frequency quality defining 

parameters and the frequency quality target parameter in accordance with Article 127 
 and its Explanatory Document. 



3.4.3 
 12BFRCE target parameters for Nordic LFC block 
 SOGL 128 SOGL 118(1)(d) 

The Nordic synchronous area consists of only one LFC block. Consequently, 
 the quality target parameter for the LFC block shall be the same as for the 
 synchronous area and based on system frequency deviation. In accordance 
 with  article  127  of  the  SOGL,  the  TSOs  apply  the  ’frequency  quality  target 
 parameter’ (see section 3.4.2) for the synchronous area which is considered 
 the main quality target parameter for the Nordic synchronous area. Using the 
 procedure in section 3.5.1, this target parameter has been converted into FRCE 
 target parameters for the LFC block to comply with article 128. It has to be 
 noted that monitoring compliance with the FRCE target parameters shall result 
 in  the  same  conclusions  as  for  monitoring  the  frequency  quality  target 
 parameter. 


Table 3 specifies the FRCE ranges based on the maximum number of minutes 
outside the standard frequency range specified in section 3.4.2  
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Table 3: Level 1 FRCE range and the level 2 FRCE range for the Nordic LFC block and 
 targets for the number of 15 minutes time intervals per year outside the Level 1 and 
 Level 2 FRCE range, based on measurements for year 2018 and 15 000 minutes 
 outside the standard frequency range. 


FRCE target parameters  Level 1  Level 2 


FRCE range  40 mHz  76 mHz 


Target for the maximum number of 
 15 minutes time intervals per year outside 
 the Level 1 and Level 2 FRCE range 


30 %  5 % 


SOGL 128 (1)(3) 


Table 4 specifies the FRCE ranges based on the aimed frequency quality 
 specified in section 3.4.2.  


Table 4: Level 1 FRCE range and the level 2 FRCE range for the Nordic area and aim 
 for the number of 15 minutes time intervals per year outside the Level 1 and Level 2 
 FRCE range, based on measurements for year 2018 and 10 000 minutes outside the 
 standard frequency range. 


FRCE target parameters  Level 1  Level 2 


FRCE range  36 mHz  69 mHz 


Aim for the maximum number of 


15 minutes time intervals per year outside 
 the Level 1 and Level 2 FRCE range 


30 %  5 % 


The Nordic TSOs shall at least annually specify the values of the level 1 FRCE 
 range and the level 2 FRCE range. 


SOGL 128(1)



3.4.4 
 13BFRCE target parameters for Nordic LFC areas 
 SOGL 128(4) 
 SOGL 119(1)(a) 

The LFC block structure (see section 4.2.2) divides the Nordic synchronous area 
 in  LFC  areas  corresponding  to  the  bidding  zones.  However,  the  existing 
 situation  is  that  the  frequency  restoration  process  is  based  on  frequency 
 deviation as explained in section 5.3.2. This means that FRCE for LFC areas is 
 not explicitly controlled. Consequently, there are no FRCE target parameters 
 specified. 



3.4.5 
 14BMethodology to assess the risk and the evolution of the risk of  exhaustion of FCR 


SOGL 131(2) 
 SOGL 118(1)(e) 


The Nordic TSOs define ‘the risk of exhaustion of FCR’ as the situation in which 
 insufficient  FCR-D  is  available  to  mitigate  the  reference  incident.  FCR-D  is 
 dimensioned  to  cover  the  reference  incident  of  the  synchronous  area  (see 
 section  6.4.2).  Under  the  assumption  that  only  the  dimensioned  FCR-D  is 
 available, it can be stated that as soon as some FCR-D is activated there is not 
 sufficient FCR-D left to cover the reference incident. Consequently, a ‘risk of 
 exhaustion of FCR’ exists. Since FCR-D is activated only if the system frequency 
 is outside the  100 mHz range (see section 6.4.5), a ‘risk of exhaustion of FCR’ 


exists if the system frequency is outside the  100 mHz range. On a yearly basis 
the Nordic TSOs therefore measure ‘the risk of exhaustion of FCR’ as the time 
that  the  system  frequency  is  outside  the   100 mHz  range.  Because  the 
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 100 mHz range is equal to the standard frequency range (see section 3.4.1), 
 reporting on fulfilment of the frequency quality target parameter also covers 
 assessing the risk and the evolution of the risk of exhaustion of FCR. 


Note:  The  most  important  reason  for  the  Nordic  TSOs  to  apply  the  ‘time 
 outside the standard frequency range ( 100 mHz)’ as their main frequency 
 quality  parameter  is  that  outside  this  range  the  probability  increases  that 
 insufficient  FCR-D  will  be  available  to  cover  the  reference  incident –  and 
 consequently  emergency  measures,  including  automatic  Under  Frequency 
 Load Shedding may be activated. It shall be noted that the ‘time outside the 
 standard  frequency  range  (  100 mHz)’  does  not  consider  probabilistic 
 considerations  such  as  the  different  probability  and  impact  at  different 
 frequency deviation levels or the probabilities of incidents of different sizes. 



3.4.6 
 15BCalculation of the control program from the netted area AC  position with a common ramping period for ACE calculation  for a synchronous area with more than one LFC area 


SOGL 136 
 SOGL 118(1)(g) 


Since the load-frequency control in the Nordic synchronous area is currently 
 performed for the entire synchronous area based on system frequency and 
 congestion/operational  security  in  the  system,  ACE  is  not  explicitly  applied. 


Therefore, it is currently not meaningful to specify a common ramping period 
 of aggregated netted schedules between the LFC areas in the synchronous 
 area.  



3.4.7 
 16BRestrictions  for  the  active  power  output  of  HVDC  interconnectors between synchronous areas


SOGL 137(1)-(3) 
 SOGL 118(1)(h) 
 SOGL 119(1)(c) 
 SOGL 6(3)(e)(i) 


Since the Nordic synchronous area only consists of one LFC block, the HVDC 
 interconnectors to other LFC blocks are always HVDC interconnectors to other 
 synchronous  areas.  The  restrictions  for  the  active  power  output  of  HVDC 
 interconnectors between synchronous areas as referred to in Article 137(1) and 
 (2) of the SOGL shall therefore be the same as the restrictions for the active 
 power output of the HVDC interconnectors referred to in Article 137(3). This 
 section therefore covers both. 


ARTICLE 3 of “Nordic synchronous area proposal for ramping restrictions for active 
 power output in accordance with Article 137(3) and (4)” and its Explanatory Document.



3.4.8 
 17BMeasures  to  support  the  fulfilment  of  the  FRCE  target  parameter  of  the  LFC  block  and  to  alleviate  deterministic  frequency  deviations,  taking  into  account  the  technological  restrictions of power generating modules and demand units 


SOGL 137(4) 
 SOGL 119(1)(c) 
 SOGL 6(3)(e)(i) 


ARTICLE 4 of “Nordic synchronous area proposal for ramping restrictions for active 
power output in accordance with Article 137(3) and (4)” and its Explanatory Document.



(22)CONSULTING GMBH  
 22 



3.5  Operational Procedures 



3.5.1 
 18BCalculation of level 1 and level 2 FRCE target parameters 
 SOGL 118(1)(d) 
 SOGL 128 

The TSOs shall calculate level 1 and level 2 FRCE target parameters for the 
 Nordic LFC block on a yearly basis.  


The present section describes the methodology for the determination of 
 FRCE target parameters for the LFC block as required by SOGL Article 
 118(1)(d). 


The methodology is based on the following simplifying assumptions: 


1.  The frequency behaviour can be considered as a sum of two 


uncorrelated components, the quarter-hourly frequency average (fqh) 
 and the deviation from this average, the frequency noise (∆fnoise). 


2.  Both signals, fqh and ∆fnoise, can be approximately modelled as normal 
 distributions with mean value equal to zero. 


The main steps for the calculation of level 1 and level 2 FRCE target 
 parameters for the Nordic LFC block are the following: 


•  Calculate the frequency noise distribution; 


•  Calculate the distribution of quarter-hourly frequency average values 
 which after convolution with the frequency noise distribution will fulfil 
 the frequency quality target parameter (15 000 minutes outside 


±100 mHz); 


•  Calculate the frequency deviations for the probabilities defined by 
 level 1 and level 2. 


The determination of FRCE target parameters is based on frequency data for 
 at least one year with a measurement period equal to or shorter than one 
 second: the instantaneous frequency data f. 


In  the  first  step,  the  average  frequency fqh  for  each  quarter  of  an  hour0F1  is 
 calculated from the instantaneous frequency data f. 


In order to obtain the frequency deviation noise ∆fnoise, fqh is subtracted from 
 the frequency f, i.e. 


Δ 𝑓𝑛𝑜𝑖𝑠𝑒 = 𝑓 − 𝑓𝑞ℎ (1) 


The standard deviation of ∆fnoise (σnoise) shall be calculated. 


Step 2: SOGL Article 127(3) and Article 127(4) require that the range of 


±100 mHz must not be exceeded for more than 15 000 minutes per year. 


1To be calculated between minutes 0:00-14:59, 15:00-29:59, 30:00-44:59, 45:00-59:59 of each hour of the 
day. 
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Assuming a normal distribution, the standard deviation of the frequency f is 
 46 mHz. 


In the third step, the value qh,whichrepresents the standard deviation for an 
 allowed normal distribution of the quarter-hourly average frequency deviation, 
 is calculated based on the assumption that the two signals are not correlated: 


𝜎𝑞ℎ= √𝜎𝑓2− 𝜎𝑛𝑜𝑖𝑠𝑒2 (9) 


In the fourth step, the ranges which correspond to the probabilities required 
 by SOGL Article 128(3) are calculated taking qh as basis: 


For  the  FRCE  target  parameter  level  1,  30 %  of  the  quarter  hours  may  be 
 outside the range. For a normal distribution with mean equal to zero, 30 % is 
 outside a range of 1,04. Consequently, the level 1 range is calculated by: 


𝑟𝑙𝑒𝑣𝑒𝑙 1= 𝜎𝑞ℎ∙ 1,04 


For the FRCE target parameter level 2, 5 % of the quarter hours may be outside 
 the range. For a normal distribution with mean equal to zero, 5 % is outside a 
 range of 1,96. Consequently, the level 1 range is calculated by: 


𝑟𝑙𝑒𝑣𝑒𝑙 2= 𝜎𝑞ℎ∙ 1,96 
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4  Load-frequency control structure   4.1  Objective 


Part IV (load-frequency control and reserves) of the SOGL explicitly formulates 
 an obligation for TSOs to take over responsibility for load-frequency control 
 processes  and  the  respective  quality.  At  the  same  time  the  SOGL  has  to 
 consider the fact that due to the physical properties of synchronously operated 
 transmission systems, system frequency is a common parameter of the whole 
 synchronous area on all voltage levels. For this reason all TSOs operating in a 
 synchronous  area  are  obliged  to  cooperate  and  are  also  depending  on 
 cooperation in order to keep the system frequency within acceptable ranges. 


In order to organise the cooperation of TSOs in an efficient way and to ensure 
 the  operational  security,  the  cooperation  among  TSOs  requires  a  clear 
 definition of responsibilities for load-frequency control processes, organisation 
 of reserve availability and assignment of individual quality targets. 


The SOGL tackles the definition of these responsibilities in a harmonised way 
 for  all  synchronous  areas  by  formulation  of  requirements  for  the  load-
 frequency control structure which has to be implemented and operated in each 
 synchronous area by all TSOs according to Article 139(1): 


‘All TSOs of each synchronous area shall specify the  load-frequency-control 
 structure  for  the  synchronous  area  in  the  synchronous  area  operational 
 agreement.  Each  TSO  shall  be  responsible  for  implementing  the  load-
 frequency-control  structure  of  its  synchronous  area  and  operating  in 
 accordance with it.’ 


SOGL 139(1) 


The objective of this chapter 4 of the SOA/LFCR annex is to fill specify the load-
 frequency-control structure for the synchronous area 



4.2  High-level Concept 



4.2.1 
 19BLoad-Frequency-Control structure
 SOGL 139 SOGL 118(1)(i) 

The load-frequency control structure of each synchronous area shall include: 


a)  a process activation structure; and 


b)  a process responsibility structure.


SOGL 139(2) 
 SOGL 140 
 SOGL 141 


The process activation structure defines: 


•  mandatory  control  processes  which  have  to  be  implemented  and 
 operated by one or more TSOs in each synchronous area; and 


•  optional control processes which may be implemented and operated 
by the TSOs in each synchronous area. 
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Accordingly, the process responsibility structure defines: 


•  obligations for TSOs to operate and apply control processes for the 
 respective geographical areas (monitoring areas, LFC areas, LFC blocks 
 and synchronous areas); and 


•  the  responsibilities  and  obligations  related  to  the  control  processes 
 applied for geographical areas. 


4.2.1.1  66BProcess activation structure  SOGL 139(2) 


SOGL 118(1)(i) 


The process activation structure of the Nordic synchronous area includes:  SOGL 140 


•  Frequency Containment Process (FCP), applying both FCR for normal 
 situation (FCR-N) and FCR for disturbances (FCR-D), which is described 
 in chapter 6;


SOGL 142 


•  Frequency  Restoration  Process  (FRP),  applying both manual FRR  and 
 automatic FRR, which is described in chapter 7;


SOGL 143 


•  Cross-border FRR activation, which is described in chapter 9;  SOGL 147 


•  Time control process, which is described in chapter 10.  SOGL 181 
 4.2.1.2  67BProcess responsibility structure  SOGL 139(2) 


SOGL 118(1)(i) 


Section  4.3  describes  the  roles  and  responsibilities  that  together  form  the 
 Process responsibility structure. 


SOGL 140 



4.2.2 
 20BDetermination of LFC blocks 
 SOGL 141(2) 
 SOGL 118(1)(k) 
 ARTICLE 3 of “Nordic synchronous area for the determination of LFC blocks within the 

Nordic  synchronous  area  in  accordance  with  Article  141(2)”  and  its  Explanatory 
Document.



(26)CONSULTING GMBH  
 26 



4.2.3 
 21BOperation states in relation to frequency 
 SOGL 18 

The figure above shows the definition of the different systems states with regard 
 to system frequency in SOGL article 18 and Table 1 ‘Frequency quality defining 
 parameters of the synchronous areas’ in annex III of the SOGL. This Annex and 
 SOGL  apply  to  the  Normal  and  Alert  State.  The  annex  on  Emergency  and 
 Restoration and the Network Code on Emergency and Restoration apply to the 
 Emergency State.



4.3  Roles & Responsibilities 



4.3.1 
 22BAllocation  of  responsibilities  re.  the  process  responsibility  structure 


In accordance with SOGL article 141, all Nordic TSOs together shall perform the 
 tasks in the first column of the table below. The second column of the tables 
 below  indicates  the  allocation  of  responsibilities  between  TSOs  for  the 
 implementation of these obligations. 


SOGL 141(6)+(10) 
SOGL 118(1)(k) 
SOGL 141(5)+(9) 
SOGL 119(1)(d) 
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Obligation in SOGL article 141(6)  Responsibilities 
 (a) implement and operate a frequency 


containment  process  for  the 
 synchronous area; 


Each  TSO  is  responsible  for  the 
 implementation  and  operation  of  the 
 frequency  containment  process  in  their 
 control area. 


(b) comply with FCR dimensioning rules   Each  TSO  is  responsible  for  providing 
 the  required  information  for  FCR 
 dimensioning and determination of the 
 shares  of  each  TSO  as  initial  FCR 
 obligation. 


All TSOs are responsible for calculating 
 the required FCR-N and FCR-D volumes 
 and  the  shares  of  each  TSO  in 
 accordance  with  the  methodologies 
 specified in section 6.4.1 and 6.4.2. 


(c)  endeavour  to  fulfil  the  frequency 
 quality target parameters  


Each  TSO  individually  and  all  TSOs 
 together  shall  endeavour  to  fulfil  the 
 frequency  quality  target  parameters 
 specified in section 3.4.2. 


Obligation in SOGL article 141(5)  Responsibilities 
 (a)  endeavour  to  fulfil  the  FRCE  target 


parameters of the LFC block 


Each  TSO  individually  and  all  TSOs 
 together  shall  endeavour  to  fulfil  the 
 frequency  and  FRCE  target  parameters 
 specified in section 3.4.2. 


Svenska  kraftnät  and  Statnett  will  have 
 the task of maintaining the frequency in 
 cooperation with Energinet and Fingrid 
 in accordance with 5.3.2. 


(b)  comply  with  the  FRR  dimensioning 
 rules in accordance with Article 157 and 
 the RR dimensioning rules in accordance 
 with Article 160. 


Each  TSO  is  responsible  for  FRR 
 dimensioning for its own control area in 
 accordance  with  the  FRR  dimensioning 
 methodology specified in section 7.4. 


RR is currently not applied. 



4.3.2 
 23BAllocation  of  responsibilities  for  cross-border  control  processes 


SOGL 149(2) 
 SOGL 118(1)(o) 


Obligation in SOGL article 149(2)  Responsibilities 
 Implementing  an  imbalance  netting 


process 


The  frequency  restoration  process  is 
 based  on  frequency  deviation. 


Consequently, imbalance netting will be 
done  implicitly.  There  is  therefore  no 



(28)CONSULTING GMBH  
 28 


need  for  a  separate  imbalance  netting 
 process  nor  an  imbalance  netting 
 agreement.  


Cross-border FRR activation process or a 
 cross-border  RR  activation  process 
 between  LFC  areas  of  different  LFC 
 blocks or of different synchronous areas 


The Cross-border FRR activation process 
 and  the  coordination  with  Statnett  and 
 Svenska kraftnät is a responsibility of the 
 TSOs  involved  in  FRR  cross-border 
 activation, as explained in section 5.3.2. 


Since RR is not used at this moment, RR 
 is considered not applicable. 



4.3.3 
 24BAppointment of TSO responsible for the automatic Frequency  Restoration Process 


The LFC block structure (see section 4.2.2) divides the Nordic synchronous area 
 in  LFC  areas  corresponding  to  the  bidding  zones.  However,  the  existing 
 situation  is  that  the  frequency  restoration  process  is  based  on  frequency 
 deviation  as  explained  in  section  5.3.2.  This  means  that  there  is  only  one 
 automatic LFC controller operated in the Nordic LFC block. Statnett has the 
 specific responsibility for the implementation and operation of this automatic 
 LFC controller. 


SOGL 143(4) 



4.3.4 
 25BAppointment  of  TSO  to  calculate,  monitor  and  take  into  account the FRCE of the whole LFC block 


The TSOs do not currently make use of their right to appoint a TSO to calculate, 
 monitor and take into account the FRCE of the whole LFC block in accordance 
 with SOGL article 145(6). 


SOGL 145(6) 
 SOGL 119(1)(e) 



4.4  Rules & Methodologies 



4.4.1 
 26BRequirements  concerning  the  availability,  reliability  and  redundancy of the technical infrastructure  


SOGL 151(2)-(3) 
 SOGL 118(1)(p) 
 SOGL 119(1)(f) 


Technical  infrastructure  that  is  required  for  the  processes  referred  to  in  the 
 process activation structure (see section 4.2.1) include: 


•  Digital control systems such as 
 o  SCADA/LFC systems; 


o  Information  systems  like  the  Nordic  Operation  Information 
 System (NOIS); and 


o  Telephone/messaging systems. 


•  Communication  links  between  the  Digital  control  systems  of  the 
 Nordic TSOs. 


SOGL 151(1) 
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4.4.1.1  68BAvailability,  reliability  and  redundancy  of  Digital  control  systems  for 
 frequency containment process and frequency restoration process 


SOGL 118(1)(p) 
 SOGL 119(1)(f) 


Digital  control  systems  required  for  frequency  containment  process  and 
 frequency restoration process have to be available seven (7) days a week and 
 twenty-four (24) hours per day during the whole year. The TSOs shall ensure 
 that  the  functions  in  these  systems  that  are  related  to  the  frequency 
 containment process and frequency restoration process run with a minimum 
 of interruptions twenty-four (24) hours per day through the year.  


The hardware and software architecture and application design of the Digital 
 control  systems  required  for  frequency  containment  process  and  frequency 
 restoration process shall be such that normal daily and monthly maintenance 
 does not require system shutdowns and system can be used uninterruptedly. 


However,  during  planned  maintenance,  for  example  in  major  hardware  or 
 software  upgrades,  downtime  less  than  1−2  hours  can  still  be  considered 
 acceptable not more than once per month. 


SOGL 151(2)(b) 


The  availability  of  the  functions  in  these  systems  that  are  related  to  the 
 frequency containment process and frequency restoration process shall be at 
 least  99,5 %  as  an  average  over  the  calendar  year,  excluding  planned 
 maintenance. Short occasional interruptions (10−20 minutes) are allowed once 
 a week. Planned maintenance pauses are acceptable once a month. All TSOs 
 shall  be  informed  of  planned  maintenance  breaks  at  least  twenty-four  (24) 
 hours in advance. Planned maintenance can be cancelled at all time on request 
 from one of the TSOs.  


SOGL 151(2)(b) 


4.4.1.2 69BAvailability, reliability and redundancy of Communication links between 
 Digital  control  systems  for  frequency  containment  process  and 
 frequency restoration process 


SOGL 118(1)(p) 
 SOGL 119(1)(f) 


The communication lines between the Nordic TSOs and between the Nordic 
 TSOs and other European TSOs are part of the so-called Electronic Highway 
 (EH). The availability and redundancy of the EH are described on a European 
 level.  


SOGL 151(2)(c) 


4.4.1.3 Communication protocols 


Communication protocols that are used between the Nordic TSOs are Elcom 
 and Tase 2. 


SOGL 151(2)(d) 



4.5  Operational Procedures 


This section does not have content in the current version of this Annex. 




    
  




      
      
        
      


            
    
        Referencer

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Hent nu ( PDF - 62 Sider - 1.20 MB )
            

      


              
          
            Outline

            
              
              
              
              
              
                              
    Roles & Responsibilities
              
              
            

          

        

      
      
        
  RELATEREDE DOKUMENTER

  
    
      
          
        
            Thehealthcare communication ofthefuture
        
      

        If Internet technology is to become a counterpart to the VANS-based health- care data network, it is primarily neces- sary for it to be possible to pass on the structured EDI

    
      
          
        
            Technical Requirements for Frequency Containment Reserve Provision in the Nordic Synchronous Area
        
      

        The prequalification process starts with a notification of the tests from the potential FCR provider to the  reserve connecting TSO. After successful completion of the tests, a

    
      
          
        
            Technical Requirements for Frequency Containment Reserve Provision in the Nordic Synchronous Area
        
      

        The prequalification process starts with a notification of the tests from the potential FCR provider to the  reserve connecting TSO. After successful completion of the tests, a

    
      
          
        
            Aalborg Universitet Design of Integrated Systems for the Control and Detection of Actuator/Sensor Faults Stoustrup, Jakob; Grimble, M.J.; Niemann, H.H.
        
      

        The feedback controller design problem with respect to robust stability is represented by the following closed-loop transfer function:.. The design problem is a standard

    
      
          
        
            Udviklingen af kynisme fra politistuderende til betjent Fokus på kynismens delaspekter og arbejdsmæssige faktorer
        
      

        H2: Respondenter, der i høj grad har været udsat for følelsesmæssige krav,  vold og trusler, vil i højere grad udvikle kynisme rettet mod borgerne.. De undersøgte sammenhænge

    
      
          
        
            Synergy and organization The case of Danfoss
        
      

        The organization of vertical complementarities within business units (i.e. divisions and product lines) substitutes divisional planning and direction for corporate planning

    
      
          
        
            Transnational corporations and the environment the case of Malaysia
        
      

        Driven by efforts to introduce worker friendly practices within the TQM framework,  international organizations calling for better standards, national regulations and 

    
      
          
        
            As demonstrated in the rich international literature on the topic, modernist mass housing epitomised this development
        
      

        During  the  1970s,  Danish  mass  media  recurrently  portrayed  mass  housing  estates  as  signifiers  of  social  problems  in  the  otherwise  increasingl   affluent  anish

      



      

    

    
            
            
      
  RELATEREDE DOKUMENTER

  
          
        
    
        
    
    
        
            Going Round in Circles: the teaching of and the potential new roles of fashion designers in organizations transitioning to a circular economy
        
        
            
                
                    
                    4
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Learning and understanding the complexity of fractions
        
        
            
                
                    
                    204
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            A Bit(e) of the Everyday- The Meaning of Meals in the New Living Units for Elderly: En bid/en lille del af hverdagen- Måltiderendes betydning i et leve- og bomiljø
        
        
            
                
                    
                    1
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            The Development and Implementation of a Monodisciplinary Elective Course Centered on Point of Care Testing for Biomedical Laboratory Scientists
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Aalborg Universitet Populism and Empire The Impossibility of Sovereignty Agustin, Oscar Garcia
        
        
            
                
                    
                    21
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Aalborg Universitet Assessment of Abnormal Behaviour and the Effect of Enrichment on Captive Chimpanzees in Aalborg Zoo
        
        
            
                
                    
                    20
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Tintin and the adventure of transformative and critical fandom
        
        
            
                
                    
                    26
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Scientific thinking and the use of textbooks in the history  classroom 
        
        
            
                
                    
                    68
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Company

        	
             Om os
          
	
            Sitemap

          


      

      
        Kontakt  &  Hjælp

        	
             Kontakt os
          
	
             Feedback
          


      

      
        Juridisk

        	
             Vilkår for brug
          
	
             Politik
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Få vores gratis apps

        	
              
                
              
            


      

    

    
      
        
          Skoler
          
            
          
          Emner
                  

        
          
                        Sprog:
            
              Dansk
              
                
              
            
          

          Copyright 9pdf.org © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


