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. - Planned power generation of DERs and
Reg I O n a.I G &@Ower G rl d S exchanged power with the main grid for catke

2F 18 L T 13 T T T T 3 L L L
First mode ( Follow electrical load FEL) W
T - 1r 1
Cost ($) Total CO, DGs generated energy Electricity 'Frade_ with the Heaters generated Rated DG size (kW) s
Case emissions main grid heat (MWh) £ \/ |
RunNIN Total (ka) Electricity Heat Purchased Sold Boiler Electrical NGT H.EC NGF LN 1
9 9 (Mwh) | (Mwh) (MWh) (MWh) heater 2 C :
1 7.74 1P 7.74 1P 6.93 10° 0 0 7032.90 0 11474.70 0 0 0 0 05F e ]
2 9.9110° | 9.91110° 2.77 106 0 0 18507.60 0 0 11474.70 0 0 0 Al o |
3 a| 26910 413 1P 3.29 108 6966.12 8949.45 66.78 0 5320.32 0 1830.80] 0.07 18 e
b | 262106 | 4.0310° 3.22 108 6956.15 | 8932.49 76.75 0 5331.90 0 1841.97 0 0.06 A
4 1.56 10° 2.44 10p 9.3d 1P 6858.20 8492.89 5758.4 0 0 5583.70 | 46.70 | 1728.24 0 Time (Hour)
5 3.93 10 5.61 10° 1.19 10° 7032.90 9023.27 5156.63 0 105.24 5156.63 | 1855.29( 50.99 0 :
Planned heat generation of DERs a
Second mode (Follow thermal load FTL) . boilers for casel
Electricity trade with the | Heaters generated . 3r otz iy
Cost ($) Total co2| DGs generated energy main grid heat (MWh) Rated DG size (kW) s
Case emissions 25¢ oz i
. (kg) Electricity Heat Purchased Sold . Electrica s 4l
Running Total (MWh) (MWh) (MWh) (MWh) Boiler | heater NGT H2FC |NGFC §
1 7.74105[ 7.74 105 | 6.93 106 0 0 7032.90 0 1147479 0 0 0 0 g 15
2 9.911105| 9.911105 | 2.7 106 0 0 18507.60 0 0 [1147479 O 0 0 il
3 a | -0.0715| 4.811105 [ 1.10 106 8901.33 11474.70 2172.40 4040.83 0 0 5088.720 43.42 |[215.59
b |5.49 104 3.19 105 | 1.4d3 106 7957.44 10234.01 | 2170.60 3095.14 | 1240.69 0 3404.17 0 12.05 05-
4 1.64 106 4.44 106 | 3.09 105 9248.05 9967.5 2982.00 4338.05 648.10 | 859.10 | 8.53 5457.57 0
< < - 0
5 -1.871104| 3.44 105 | 7.61 105 8762.17 11276.26 2368.84 3899.67 0 198.44 14636.94 13.73 10.30 0

Comparison between results for FEL and FTL modes of operation

o

Minimum cost solution Minimum emission solution Compromised solution
Mode Total CO2 Total CO2 Total CO2
Total cost ($) emissions (kg) Total cost ($) emissions (kg) Total cost ($) emissions (kg)

IS

Total cost [10°%]

~

Percent Gas Turbine

o

FEL 4.03 105 3.22106 2.44 106 9.34 105 5.61 105 1.19 106

@
8
s
3

FTL 3.19 105 1.43 106 4.44 106 3.09 105 3.44 105 7.611 105

. . . . . . . . :
0 5 10 15 20 25 30 35 40 45 50 Total power required [TWh] 0o
Iterations

Percent Gas turbine [%]
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Resilient interconnected Micro Energy
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