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0590bo 4 s 1.5 930).
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(V7 %2200 + 442 — 44) + 4 = 91.67 ~ 92 330,
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Abstract. As part of harmonization with European Network of Transmission Network Operators, a methodology
of calculating frequency restoration reserves was determined for Georgian power system. It takes into consideration
unique characteristics and main challenges of Georgia’s grid, as well, as conditions of safely integrating variable

renewable energy sources. Classification and uses of frequency restoration reserves is based on the experience of
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European Network of Transmission Network Operators and has been modified to suit the small size and flexibility
of Georgian power system, as well, as its grid configuration. Frequency restoration reserves calculated with this
methodology will be traded in a weekly electricity market auction conducted by transmission system operator as
ancillary services. The purpose of this methodology is to determine necessary frequency restoration reserve capacities

for worst case scenarios, in order to ensure grid stability.

Keywords: Balancing Reserves; Flexibility; Frequency Restoration; Generation Adequacy;Security of Supply.
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  aFRR = aFRR  ( UP ) = aFRR  ( DOWN )


  =  (  a  L max +  b 2 − b ) + Δ w


  mFRR   ( DOWN )   =   Cmax   −   LaFRR   +   𝛥 w h  


  mFRR   ( UP )   =   Gmax   −   LaFRR   +   𝛥   w h  


  aFRR =  (  a  L max +  b 2 − b ) + Δ  w m =


   (  7 ∗ 2100 +  44 2 − 44 ) + 3 = 87 . 98   ≈ 88   მ გ ვ ტ


  𝛥   w h = 400 −


  − 85 + 1 = 316   მ გ ვ ტ  


  mFRR   ( UP )   =   Gmax   −   LaFRR   + Δ  w h =


  = 240 − 85 + 1 = 156   მ გ ვ ტ


  aFRR =  (  a  L max +  b 2 − b ) + Δ  w m =


   (  7 ∗ 2200 +  44 2 − 44 ) + 4 = 91 . 67   ≈ 92   მ გ ვ ტ .


  𝛥   w h =


  = 85 − 88 + 1 . 5 = −   1 . 5   მ გ ვ ტ


  mFRR    ( UP ) =     G  m a x −   LaFRR   + Δ  w h = 265 − − 88 + 1 . 5 = 178 . 5   მ გ ვ ტ .


  aFRR  ( DOWN ) =  (  a  L max +  b 2 − b ) + Δ  w m +


  + mFRR  ( DOWN ) =  (  7 ∗ 2200 +  44 2 − 44 ) + 4


  + mFRR  ( DOWN ) =  (  7 ∗ 2200 +  44 2 − 44 ) + 4


  +  ( − 1 . 5 ) = 90 . 17   ≈ 91   მ გ ვ ტ .


  +  ( − 1 . 5 ) = 90 . 17   ≈ 91   მ გ ვ ტ .


  aFRR  ( UP ) =  (  a  L max +  b 2 − b ) + Δ  w m =  (  7 ∗ 2200 +  44 2 − 44 ) + 4 = 91 . 67   ≈ 92   მ გ ვ ტ ,

