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Value of a Generator Construction Option In a Transmission Network under Demand Uncertainty

Background Transmission limit constraints: Grid-based license evaluation  Case 2: Adding a generator to
Whether to build a new power plant at a community or transmit from 100 = (0; — 0;)/xij < Pijmax tCOaISBeui:lNot adding a generator  BUS 1 -
another community to meet its demand is a significant decision for 100 = (6; — 6;)/x;ij < Pijmax o8
generation and transmission planners as such a decision has a Results: -
significant consequence on labor and capital requirements as well as When the load 1s 200 MW or 148.2 MW at bus 1, the LMP at all 53.45 < |
the entire transmission network. buses will be 7.85 $/MWh. Whereas when the load at bus 1 is
. o 270 MW 1n case 1, the values of LMP at buses 1, 2 and 3 are o _ ki
Volatile electricity demand 8.045 $/MWh, 7.85 $/MWh and 7.97 $/MWh, respectively. And Cost lattice ($ million) Cost lattice ($ million)
Electric power operations are uncertain and often volatile. For the values of LMP at buses 1, 2 and 3 in case 2 are 7.92 $/MWh, 263102 The expected net benefit in the risk
example, the recent power outage In Texas led to a residential bill that 7.85 $/MWh and 7.89 $/MWh, respectively neutral world after one year from the
argina price for some communiies remained near $9.000/MWh for  _emand 1attie - ; o starting period is - 263102 x
oot ¢ aF;/s ’ o DMTt(W) = 15%/year (0.5074) — 100000 x (0.4926) =
| Risk free discount rate (r¢) = 4.879% oo $84237.9548
. _ 200 . . :
Reseqrch Question 200 V.Olat'“ty (0) _30 h/year Net benefit after paying A\t the starting. period, discounted
* Adding a generator to a network changes the total power flow Time step (At) = 1 j;far the construction cost (in$)  expected net benefit in the risk
o — t i
gsar?greesult, the locational marginal prices at different nodes also e, Up-factor (u) = e?V2* = 1.35 neutral world is: 84237.9548 X
_ _ Down factor (d) =1/u = 0.741 004879 _
« Ultimately, some nodes get a monetary benefit from the added - tme1  Initial demanél z)at ous 1 = 200 MW _ ¢ $80226.64
generator ' | B Economic consequence
. What_is the value of license for the generator considering the Demand lattice (in MW) Total construction cost = $100,000 - Adding a generator at bus 1 not only reduces the LMP at bus 1 but
benefit? Risk  neutral probability , g = also reduces the LMP at bus 3.
: (e"f-d)/(u—d) =0.5074 * Due to the added benefit of bus 3, the license value is much higher
Model Formulation and Results 3 : : when the whole grid’s cost 1s considered
e Evaluation of license
e 1 1975w Bus-based license evaluation Fu':l;g_e Rtesear_ch s 10 the network and check how it
A : e ) ) _ | . . Ing transmission lines to the network and check how it impacts
Gl L3 = 100MW : Case 2: Adding a generator to
5 Qﬂﬁ , 10 BUS - )  Building a power plant iIs a long-term project. The binomial lattice
l' ------- ! T ol L model can be expanded for 30 years to enhance the practicality of
7.92 $/MWh (210MW)y—__ 7.85 $/MWh P
— _Q - e the model
L1 =200MW G2 s
1395 < 13.75 <
2 L2 =550MW oy i
o bus network 1, References
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Pij = 100 x BU(Hl — H]) = 100 * (Hl — 9])/(—XU) e = $47,800.4




