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Problem statement and formulation Results and analysis
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- ASME standards!234] for steam turbines Mass flow [ke/h]
« b60<P. . <120 bar abs.
o i Inlet T (°C
Tinlet e 600°C Steam flow P max P min QHET-01 nlet T (°C) Net work
(kg/h) (bar abs) (barabs) (kW) T7-01/ T7-02 (kW)
. . . . 95 - - - - -
- Duty of TEG reboiler (QREB-COL2-03) assigned from simulation Steam to TEG o8 150 04 90 & £a8 / 588 19,11
column reboiler 100 120 0.4 92 554 | 573 19.1
- T.,nq{iN HE7-02) of steam in reboiler is assigned as well is assigned (T, P, 105 120 0.4 90 468 | 566 19.04
« avoid hot spots due to TEG degradation (~207 °C) and mass flow) 107 120 0.6 90 448 | 526 18.34
 respect pinch point (approach AT =10°C) 110 100 0.9 20 407 /487 16.64
112 80 1 90 374/ 472 15.26
115 - - - - -

- Discharge pressure of 2" turbine (P ) ensures vapour is released (a = 1)

1 )
min

- (QCOMB is defined from available purge stream and burner operating point depending on the refrigeration cycle selected

Degrees of Freedom (DoF) — optimisation variables

v' Mass flow of water/steam

v’ Steam superheating point (duty to superheater HEQ7-01)
v’ P...:discharge pressure of 2" turbine (T7-02)

Conclusions

Purge streams has been valorised to minimise the energy demand of
the biogas upgrading

Steam turbine system enables to cover 100% of the thermal energy
demand of the plant (TEG dehydration) and up to 10.5% of the
electricity for refrigeration (Joule-Thompson cycle) in the cold box
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