COMPRESSED NATURAL GAS TRANSPORT SYSTEM

The general objective of GASVESSEL is to prove the
techno-economic feasibility of a new CNG transport
concept enabled by novel patented Pressure Vessel
manufacturing technology and a new conceptual ship
design including safe on- and offloading solutions at 300
bar. GASVESSEL is assessed and compared primarily
based on the geo-logistic scenarios identified in WP2
covering three regions: East Mediterranean, Black Sea and
Barents Sea. The target in WP2 was to identify different
cases per geo-logistic scenario where CNG ship transport
technology could potentially be considered a solution for
connecting regional resources with regional gas markets.
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In each case, CNG was compared with alternative concepts such as
pipeline and LNG to uncover the potential niche market for GASVESSEL
and the volume / distance range for which CNG is cost competitive against
pipeline and LNG options. This enables the setup of contour plots
highlighting the volume/distance area for which CNG is cost competitive.

The cases identified in WP2 for further analysis provide realistic solutions
to enable gas transportation from the production location to the market.
For example, the case study of connecting gas resources located
offshore Cyprus to onshore Cyprus and Greece is considered a realistic
scenario that has been evaluated using different development concepts
including pipeline and LNG and compared finally with the GASVESSEL
solution. The result of this case study together with similar exercises are
presented in WP7.

The table below gathers details on the gas volumes transported per case
investigated in WP2 and includes the costs estimated for conventional
development concepts that theoretically could connect the gas resources
in each geo-logistic area with the most relevant markets. Furthermore,
the below graph presents the breakdown of the costs to develop these
concepts.

This project has received funding from the European Union’s Horizon 2020 Research and Innovation program
under Grant Agreement n° 723030. http://www.gavessel.eu
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|cond.  |Gas PRODUCTION COSTS |5 Millien
East Med | MMbbl |In|:l‘ mmscmd | bem/fyear| CAPEX OPEX Lifecycle
1|Offshore  CYtoM.GR Fipeline 0.61 606 6.85 25| 1288.78| 1265.16| 25532.94
2|Offshore  CYtoM.GR FLNG 06| 6036 5.85 25| 853.36| 1379.82| 2233.18
3|Onshore  CYtoM.GR Fipeline 1 616 6.85 25| 1256.78| 4sses| 175245
2|Onshore  CYto M.GR NFLNG 1 616 6.85 25| 2092 1129.2| 211012
S|Offshore  CYtoCR Pipeline 05| 3487 1.41 0.5 719.5| 10890.37| 1s03.87
& | Offshore CYtoCR FLNG 0.4 341.59 1.41 0.5 51397 1100.2 161417
7 | Onzshore CYtoCR Fipaline 0.6 350 1.41 0.5 703.07 317.06 102013
2| Onshore CYtwo CR MNFLNG 0.6 350 1.41 0.5 83311 554 4 1787.51
S| Offshore CY to LEB Fipaline 1.4 910.3 3.67 1.35 51953 1090.61 1610.14
10| Offshore CY to LEB FLNG 1 253 3.67 1.35 1226.17 1654 84 288101
11| Onshore CY to LEB FPipeline 1.4 910 3.67 1.35 119152 433_ 36 1624.88
12| Onshore CY to LEB MNFLNG 1.4 910 3.67 1.35 1151.86 1326.8 2478 68
13|Offshore  CYtoEGY  Pipeline 4.21| 41182 17 6.2 651.03] 1302.31] 1353.34
14|Offshore  CYtoEGY  FLNG 42| 4144.01 17 6.2| assao0s| s1s98.37| 878242
15|Onshore  CYtoEGY  Pipeline 6.4 4200 17 62| 13e083] =sisse| 187979
16|Onshore  CYtoEGY  NFLNG 6.4 4200 17 6.2 4698.8] 1025.8] 57246
Barrent Sea |
17 |Offshore  MORtoUK Pipeline 0.4| 283.4|118/12d0.43047] 125067 1575.32| 3229357
18|Offshore NORtoUK FLNG 0.a| 285.a|118/1.29043047 7828s| 188125| 2664.14
15|Onshore  NORtoUK Fipeline 0.4 294|1.18/1.290.430.47| 1070.93 s55.46| 2026.35
20|Onshore  MORto UK  NFLNG 0.4 294|1.18/1.290.430.47] 75372 2248| 183352
BlackSea |
21|Onshore  GEOtoUKR Pipeline 2.4 1554 2.3 52| 1395.97| 1585.48| 2939545
22|Onshore  GEOtoUKR NFLNG 2.4 1554 2.3 6.3| 14s8.28] 1783.8| 3232.08
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WP2 covers the marking efforts to identify the supply and demand connections for the GASVESSEL concept and early results on cost
estimations for alternatives, and assisted technology partners to develop competitive designs for the pressure vessel and CNG carrier.
The results produced in WP2 have been used in WP7 to support GASVESSEL cost benefit analysis to determine for which circumstances
the CNG is a competitive or preferred solution to conventional technologies delivering gas to market.

This project has received funding from the European Union’s Horizon 2020 Research and Innovation program
under Grant Agreement n° 723030. http://www.gavessel.eu




