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Abstract—This paper analyzes selected interconnectors in DKE  Denmark East
Europe using several evaluation factors; capacity factor, DKW  Denmark West
gested time, and ion ratio. In a quantitative and ES Spain
objective evaluation, the authors propose to use publically FR France
available data on maximum net transmission capacity (NTC) GB Great Britain
levels during a single year to study congestion rates, realizing IT Italy
that the capacity factor depends upon the chosen capacity of NL The Netherlands
the selected interconnector. This value will be referred to as SE Sweden
"the annual maximum transmission capacity (AMTC)", which NO Norwa:
gives a transparent and objective evaluation of inter: t Y
usage based on the published grid data. While the method is C. Symbols
general, its initial application is motivated by transfer of N X . i
renewable energy. CF" [%] TCF (in export direction)
. L . e CF ™ [%] TCF (in import direction)
Keywords-  wind power; grid integration; flexibility; CFy1 [%] TBCF

interconnector; congestion time; duration curve
ABBREVIATIONS AND SYMBOLS

A. Abbreviations and Acronyms

AMTC Annual Maximum Transmission Capacity

ENTSO-E European Network of Transmission System
Operators for Electricity

EU European Union

EWIS  European Wind Integration Study

IEC International Energy Agency

NTC  Net Transmission Capacity

TBCF  Transmission Bi-lateral Capacity Factor

TCF Transmission Capacity Factor

TEBR  Transferred Energy Balance Ratio

TRM  Transmission Reliability Margin

TSO Transmission System Operator

TTC Total Transmission Capacity

B. Abbreviations (Name of Nations and Areas)
DE Germany

C' e [IMW]  AMTC (in export direction)
C aurc [MW] AMTC (in import direction)

C'yre [MW] NTC (in export direction)

C nre [MW] NTC (in import direction)

P" [MWh/h] exported physical energy flow per hour
P [MWh/h] imported physical energy flow per hour
Riatance [%] TEBR

Rc [%] congestion ratio

Tc [h] congested time

I.  INTRODUCTION

For high levels of grid integration of variable renewable
energy including wind power, the “flexibility” of the grid
will become increasingly important. Four important
components of grid flexibility are (i) dispatchable
generation, (ii) energy storage, (iii) interconnectors and (iv)
demand side management [1]. In this paper, the authors will
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