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neighboring concessions within the same region. IS a significant
opportunity for both cost savings and increased system reliability by
optimizing an entire offshore wind zone prior to the development of
each individual concession. This work Investigates these opportunities In the
cases of the Belgian North Sea and zone “A” as designated by the
Facilitating Offshore Wind in India (FOWIND) consortium within the Bay of
Cambay In Gujurat India.

METHODOLOGY

Lowest Cost Regions
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Fig. 2. Economic regions per technology.
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Fig. 5. The 4 stage optimization algorithm.

The objective of the optimization is the minimization of the lifetime cost of the
transmission system. The methodology employs 4 stages of optimization as
shown In Fig. 3. The first 3 stages are used to select an appropriate voltage
level for MVAC and HVAC networks, as well as to calculate an initial
solution and upper bound for solving the full size problem. The cascading
nature of the algorithm allows the best solution from the previous
optimization to be iIntroduced as an initial solution and the objective function
value as a maximum upper bound In subsequent Mixed Integer Linear
Programs (MILPs), which helps to reduce computational time.

Table 2. Lengths of 66 kV connections

(6-800 mm CU in parallel).

Start End  [km] Start  End  [km]
6 A 2 16 J 2
4 B 1 12 K 2
14 C 2 8 L 1
10 D 2 21 M 3
13 E 1 20 N 2
18 F 1 19 O 1
11 G 1 15 P |
17 H 1 3 Q 2
5 I 1 9 R 1
7 I 6

Table 4. Ratings of HVAC OSS to

PCC connections (CU).

Start  End [km] [kV] IMVA] Number  [mm]
A 1 37 220 502 2 400
B 1 31 220 1528 5 630
D 1 40 220 1522 5 630
G 2 44 220 500 2 400
I 2 32 220 1006 3 1000
K 2 42 220 1520 5 630
L 2 38 220 502 2 400
P 2 48 220 1514 5 630
Q 2 28 220 504 2 400
R 2 37 220 502 2 400

CONCLUSIONS

l. A 26.6% savings over the existing installation in the Belgian region was found.

11.The optimal transmission voltages were 66 kV and 220 kV.

111. 66 k\VV MVVAC connections allow for grouping of OSSs and lower cable losses.

V. A further reduction could be obtained by adding a further optimization stage
which maintains the connection topology but minimizes cable length.

V. A natural grouping appeared between OWPPs based on which PCC they are
closest to. This could be leveraged in breaking down future large scale problems.



