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Soaking Up the Sun:
Battery Investment, Renewable Energy, and Market Equilibrium
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Model

Variable (Notation)

Description

Battery Operations Model

K
P (s, Z,Z;, e eT)

S
:

ﬁjcntmﬁlvth

Total battery capacity (in MWh)

Wholesale electricity price at time ¢

Fraction of battery’s stored energy
Charge/discharge decision

Net load (demand minus renewable generation)
Electricity supplied by dispatchable generators
Unobserved net load shock

Unobserved supply shock

Discount factor

Round-trip efficiency of battery

Battery degradation rate

Battery’s power capacity (fraction discharged)

Supply Relationship Model

Pi(s,Z,Z;, el el)
K

Supply relationship for electricity price
Dispatchable generation capacity

K Parameter for capacity function

« Ramping cost parameter

01,05, 03 Parameters for price-supply relationship
Adoption Model m(K) Battery operator’s profit

C(K) Battery capital cost

R(K) Revenue from battery operations
Net Load Model X=X dL,s +ef Net load equals forecastable load and shock

oL AR(1) coefficient for net load shock

oL Standard deviation of net load shock

Table 1: Key Variables and Notations Used in the Paper

Core Model Equations:

Battery Operations Model:

Vd(fvsazhEtLvEf) = m[?*X{Pd(37Z7 ZtagtL75f) ' (ql/—|—q/l/) +ﬁ : E[Vd(f —4q,S + 1a27€tL+1a€f+1)]}

subject to:

—Fv<qg<FJv

0<f-q<l1

Z=Xxt—q¢

Supply Relationship Model:

Pls, Z/K,K) =0, + 0, [K(1 — Z/K)] ™%

Adoption Model:

Net Load Model:

XfL = Xc%,s + stL? Ef = pLgtL—l + ntL7 ntL ~ N(()»O—%)



