e Control System Model for Analysis of Electricity Market :

engineering Academic Advisor: Dr. Gregory Reed and Dr. Zhi-Hong Mao B SIEMENS

rower & Cneigy iniuadive Graduate Student: Ang LI -
Research Objective Electricity Market Structure Closed-loop Control System SFE Dynamic Bidding Strategy
_ _ _ S _ Vertically Integrated Utility Company S -
d Achieve a rational profit maximizing behavior for| s pemand . L — __V v
- ddi B Distribution m U Regulated electricit | g Historical Jota! Hitofical Matfat
GENCOs during the day-ahead bidding process T Tansmission o pp— g y GENCO (NYISO) clearing Price _| Demand Data Clearing Price
0 Design a dynamic bidding model using linear : ok market structure: —— | [_attimot | Dataattimet
supply function equilibrium e et o I Generation, fmm e o |_~|'_I
d Demand and price forecasting using recursive v transmission, | = s'st'r"a‘::‘; ——> BV s 150 NEWENGLAND -
least square method distribution process > mbitage — ) “p) S Qf,".ILi?JESE;’.LE‘;Zﬂ';
d Demand and price forecasting using adaptive iwe® * The only electricity | Help Maximize. | |
multiresolution prediction method provider oy B ML | \l’
Q Introduce the idea of an optimal portfolio * Natural monopoly | Lme [ L SN e
strategy for GENCOs to participate into the * Market inefficiency [ Forecast 1 and intercept a at .
. . . i - | timet
electricity market operation e e market data
: Pool ¢ attime t+1
- - ' sset | B U d
Ad aptlve CO ntrOI SyStem USIng Regulator Transmission , | Va?uati:m _ Risk AN as:pfozzh ::l:o
s . - Companies | Tansmission Network /| SIS sk 7 Management optimal value
Prediction A|90rlth Ims 0 Flectronc gl Analysis r at time t+1
NERC_ et O Deregulated ! f
. — —— T % ESCO - . . | Market Demand ¢
X(t) . Adaptive bW | electricity market —> Compare € . and Wikt —Y
: T | clearing Price ia by
Filter 2 | EMCO Stru Ctu re: . ' | ' . submitting |
New market participants o o
AW, Dktrtion ° : 1 ¥ : . with # and a
: _POOL ygp . An open environment for u FaC|I|tat1te mathﬁmatllca};iarilarllyms ;’:\tnhd ‘l’
e ety V= D el oy wsaution | €l€CHTIC power industry Promote opetdHbndl SHIeIshcy oTthe e =
Algorithm € _-l- ion i ik R i Co.rnﬂpaniqes ° EIeCtrICIty IS NOW bought dynamIC blddlng proceSS - . GENCOS _é at t+1
and sold in a competitive | O Achieve arational profit maximizing bid | \lr
B _ aily o market as a commodity behavior for GENCOS
Y(t) . Adaptive PO | | | « More choices of where to
Filter Demand Customers
2E BT Distribution Network sell or buy - -
. Results and Discussion
t
RLS e(t) ¥V P(t) _.
Algorithm [* + i E
. . i i
d Recursive |least square prediction D@L P®) - i
method structure <3 p R —
Cave(@d [ e”"“’"(d)i- Dave () < ,° il —=| I
> Algorithm A 4 K il
B Controller i . i ] '
s 133; el e b :
. . . P(t) a £t :
Historical : Historical % Adaptive —I—é _I_) — £, l
—>  Data > > A‘:?IF::':'E Data Including > RIS Recursive SFE B I\léa:;l::t | T | '
Paye(d) Aave(d) )_((t) and ?(t) W Filter ﬁ? _I__:$ I Lentd - R s
istorica A5 I - e .
Ii[:ata ! Fave (d) ) | I I ; . : ..:
Dave(d) / ) | ! i Hi| N b AL fr 1 1.
— v : || ' 1> % A A
H|s[:::;cal 5 Decom- | | | Historical = Decom- <« In;:tgirna:::endof S // e FiT:ri:;ln ::_ Jl : :E. ;E [ | E;; \ L ;] % :
P() position Data D(t) position P () Data D (t) / ¢ . = o L ' s
A 7 e+ Y ) . MR R et e o R o e s g — ———
o S | - . | - R
Historical ¢ : a5 ;
e 5 - A . ' g | === - |
o s R L B ] T | i |
. Dyes(h) i ® n" \ '.i' .' | 1 1 ! oam !
Historical > Adaptive . g ol i E._] .
> _Data ) Filter . 1 : : | !j“ I ::- ':::":'.i ] l:l ;}l . _
Pres(h) AXy AU, _ - T T R S S S ———— : . i -.
AYy | AV, 0 Adaptive control system using er | T )
5| RS | V( prediction algorithms and SFE bidding - * Demand and RIS RLS p_redlctlo.n sotrpeltsen |
en () _A'g°"th'“_e o Dres(h) strategy o « Demand and price adaptive multiresolution prediction comparison.
P,res res R . . . .
. . . . > o « Comparison among prediction algorithms.
O Adaptive multiresolution prediction method structure v, re—— ————




