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A July 2021 SINTEF paper entitled “At what pressure shall CO2 be transported by ship? An in-depth
cost comparison of 7 and 15 Barg Shipping” concludes that 7barg /-46C is the optimal condition for large
volume shipping due to the lower vessel cost(~30%)

Source: https:!//www.mdpi.com/1996-1073/14/18/5635/pdf
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5.1.1.2 Recent Northern Lights projections

The Northern Lights project has provided information advising that their full chain economic
evaluation using market-based ship CAPEX costs indicates that

Vessel cargo size Lowest end-to-end costs

Up to 15,000m® Medium pressure ((~15 barg) and at -30°C)
gives lowest cost

15,000-20,000 m* Evaluation inconclusive. Either medium or
low pressure may be lower cost depending
on finer details of the project

Above 20,000 m? Low pressure ((~7 barg) and at -50°C). gives
lowest cost

Figure 6: Cryogenic ship cargo size at different pressure and temperature

The reason for the two cryogenic operating conditions relates to the mass of steel required. In

the smaller vessels the steel required to contain a pressure of 15 barg is acceptable. In a larger
vessel the mass of steel required to contain 15barg becomes uneconomic despite the greater
energy requirement to cool the liquified gas to -50°C.

X8 ZEP Guidance for CO, transport by ship 2022 Pagel5
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#*1 Northern Lights F{iMEREER

Limit for CO, Cargo within
Component ’ Unit ‘ r 2 e

Reference Conditions’
Carbon dioxide (CO,) mol-% (Minir?\ilr::‘;;m%)
Water (H,0) ppm-mol <30 ‘
Oxygen (0,) ppm-mol v <10
Sulfur oxides (SO,) [ ppm-mol <10 ‘
Nitrogen oxides (NO,) ppm-mol <15
| Hydrogen sulfide (H.S) ppm-mol <9 ‘
Ar;\ine ' 1 pﬁm-mol <10
Ammonia (NHs) ppm-mol <10 ‘
kFormaIdehyde (CH,0) ppm-mol <20
Acetaldehyde (CH,CHO) 4 ppm-mol <20 ‘
Mercury (Hg) ppm-mol <0.0003 |
Carbon monoxide (CO) ppm-mol <100 ‘
Hydrogen (H) ppm-mol <50
Cadmium (Cd), Thallium (TI) ppm-mol Sum < 0.03 J
[ Methane (CH.) ppm-mol <100 I
Nitrogen (N;; ppm-mol <50 ‘
Argon (Ar) ppm-mol <100
manol (CH;OH) ppm-mol <30 ‘
_Ethanol (C:HsOH) ppm-mol <1
'(I’\(;:)a(l:\)lzolatile organic compounds ppm-mol <10 ‘
Mono-ethylene glycol (MEG) ppm-mol <0.005
Tri-ethylene glycol (TEG) ppm-mol Not allowed ‘
VBTEX2 ppm-mol <05 1
Ethylene (C;H.) I ppm-mol <05 l
Hydrogen cyanide (HCN) ppm-mol <100
Aliphatic hydrocarbons (C,+)* ppm-mol <1100 ‘
Ethane (C;He) ppm-mol <75
Solids, particles, dust ppm-mol <1 }

Table: 14: LCO; Quality Specifications [24].
https://ww2.eagle.org/content/dam/eagle/publications/knowledgecenter/CO2 Impurities and LCO2 Carrier
Design-Practical Considerations.pdf  (Page20)
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