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0r (Pl =P =08} P +67,P)P)<0  The battery is in charging/discharging mode when the prosumer is importing from the grid
The energy flows into the battery when the prosumer is charging while exporting to the grid
The energy flows out from the battery when the prosumer is discharging and exporting to the grid
The energy flows into the battery when charging while the prosumer is importing from the grid

The energy flows out from the battery when discharging while the prosumer is importing from the grid

"The nomenclature of the symbols used in the paper is provided at the end of the paper.
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Nomenclature

Parameters
Ltkr,j Index of prosumer, time slot, aggregator,
rolling optimization procedure, and bus

number, respectively

A Objective function of the ith prosumer as-
sociated with the kth aggregator

B Objective function of the aggregator during
the transactive process

g Forecasted retail electricity price at hour ¢ as-
sociated with aggregator k, EUR* (kW +h)™

o Tt Price of selling and purchasing electricity
by prosumer 7 at hour ¢, respectively, EUR
(kW+h)™

" Up-regulation and down-regulation price at
hour ¢, respectively, EUR - (kW +h)™

120 ™0 Grid tariff at hour ¢ from the Transmission
system operator (TSO) and distribution sys-
tem operator (DSO), respectively, EUR -
(kW-h)™!

T Electricity tax, EUR* (kW +h)™

™ Day-ahead market price at hour ¢, EUR -
(kW-h)™'

N pge Total number of aggregators in the system

Nos Total number of buses in the studied distri-

bution system

C()buy’ wsell

VAT
M DSO

Unax’ Umin
UO

P max

trans

P/, P;

M ch» Mpis

SOCinitial’
soc™n
p

p

&

Variables
PCh PDis
t t

S Ocmax ,

B S
Pt,i’Pt,i

DSO
P Lj

Agg
P
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Profit coefficient of aggregator for purchas-
ing and selling, respectively, %
Value-added tax, %

Participation factor representing the prefer-
ence of each prosumer, EUR* (kW -h)™
Minimum and maximum voltage limit p.u.
respectively

Initial voltages of the buses in the network
p-u.

Power capacity of the transformer p.u.
Maximum charging and discharging power
of prosumer i, respectively, kW

PV output of the ith prosumer at hour ¢, kW
Load consumption of the ith prosumer at
hour ¢, kW

dV/dP sensitivity matrix in the inversed
load flow Jacobian

Battery capital and degradation cost, EUR *
(kW+h)"'

Battery life energy throughput, kW-h
Cyclic lifetime, battery capacity, and depth
of discharge, respectively

Set of bus index number

Whole time window of the optimization ho-
rizon, h

Energy storage system capacity of the ith
prosumer and battery energy capacity re-
spectively, kW +h

Charging and discharging efficiency of bat-
tery respectively

Initial, maximum, and minimum SOC of
battery, respectively

Iteration index for price adder

Step size

Convergence accuracy

Charged/discharged power in the battery at
hour ¢, kW

Bought/sold power by prosumer i at hour ¢,
kW

Power schedule submitted to the DSO at
hour ¢ of bus j, kW

Power schedule submitted to the aggrega-
tor at hour # of bus j, kW
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SOC Battery state of charge

9107 Binary indicator of energy Exporting-To
and Importing-From the grid by prosumer i
at hour ¢, respectively, kW

A Price adder, EUR (kW -h)™'

A Revised price signal broadcasted to pro-
sumers, used in Eq. (31), EUR*(kW-h)™
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