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1. Introduction

S
O - '
e o 2
N £ |
«"b ,,/’ g :
. 2
/, © :
/z (7] : SN
’ T
& ! Interconnector
. P . . state
rice .\\ P o Systeminfo. [/ W\
_____________ ._g* SRR ! Real-time
% Market info. ! control
Contracts Centralized market rd ISO:
% i o i I Transmissio
- : (] 13 @
2 'S S £z Fé
RN |5 & TE |3
\\\ H .\’ ’ 1] 1 [
e F % €8 |3
% . ®
Information flow ’ ((( )))
Power flow S Supplier 5 §
"q"', ' # 4 S o .
s 8 P4 Distribution
22 8 o
© o 1 =) ot
£E o -} 7
] 8 = i
al A i

Consumer

Maintaining the profits of the utility
sector and the customer and balancing
their benefits are the most critical factors
for DRPs.

Why Demand Response

] Electricity price reduction
J Improving loads with demand

flexibility
J Enhancing security through the

interaction between customers and the

market

* Aversion of the CUs to the risk
of choosing the DPRS
 Dynamic price elasticity of

demand

[ 2. Methodology

Maximizing the welfare of the price responsive
customers (CUs) using the concept of the
expected utility function.

v' Maximize: W y= Zf{:l AUy — Eppn

Subject to :
0 0
 demand : E,=E) [1 + g BioFh 124 ei]-ph;op"]
) ph ) ). ph
* Price : PhMin < Ph < PhMax
ﬂh:multiplier used to calibrate
v' Expected Utility Function: Uy, : customer utility
R2 g2 E}, : electricity demand
_ 1 _ o—Rf(E),—Ru+ Pn : electricity price
Up=1-e € 2 f(E) : the function of the
electricity consumption

R: risk aversion coefficient
o :variance
U: mean

*** The schematic of the customer-based demand response model in the wholesale market in this

/ Time series forecasting of the day-ahea

| hourly electricity demand using the
Seasonal Autoregressive Integrated
Moving Average (SARIMA) model .
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[ 3. Results and Discussion

** The variation of the hourly price elasticity of demand and the risk aversion coefficient with

hourly average electricity demand in the JEPX market
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¢ Structure of the time series forecasting model in this study
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» Applying TOU and RTP with different PEMs to the shiftable loads .It can be observed that, the
flexible CUs reschedule their demand throughout the day by shifting demand from peak to
off-peak hours.
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4. Conclusion

A mathematical modeling approach was developed based on maximizing the CU’s welfare by
considering a price-responsive demand response system in the wholesale market in Japan .In
order to precisely reflect the CUs' behavior in responding to the DRPs, the PEMD was developed
based on identifying the hourly self-and cross-price elasticities of demand. An hourly day-ahead
electricity demand model was developed using the time series forecasting method to predict an
hour-ahead demand . From an economic viewpoint, the TOU is the best DPR, as the CU can save
more electricity with the TOU program. However, from the customer’s view, the CU is more
satisfied with the price change in the RTP program as its expected utility is affected less by the
price changes.

[ 5. Future work ]

The next step of this study will focus on determining the optimal interaction between the service
providers and customers through maximizing their profits from selling and buying electricity
from a wholesale electricity market.



