hedging to 95%. On the other hand, when hedging for the exposure of wind generation,
hedging with base-load contracts reduces the variance of cash flows by 88%. However, in
this case, including peak load contracts into the hedging portfolio only has marginal
impact on the hedging effectiveness. In general, we observe that peak load contracts
have marginal/no value for hedging against the wind generation while it has significant
value for hedging against the risk of profiled customers. Essentially, base-load contracts
are sufficient to eliminate the big portion of the price risk in the trader’s portfolio. This
may also explain the low trading volume for peak-load contracts in the Dutch electricity
market.
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Benders decomposition of variational inequality (VI) problems with
analytic center cutting plane method (ACCPM): An Application in
Energy

Emre CELEBI .
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In this paper, we examine a new Benders decomposition method for large-scale
equilibrium models formulated as VI problems. The VI framework allows for a unified and
concise approach for modeling the equilibrium with different agents (e.g., consumers,
suppliers, system operators) under different market structures. When the problem size
grows with added realism, a need for algorithms to solve large-scale VI problems arises.
We have used exact or approximate ACCPM within the Benders decomposition of VI
problems in order to reduce the computational effort.

In the context of column generation and cutting planes, ACCPM is a centering concept
from interior point methods. ACCPM allows for adding another cut to the Benders master
problem along with the cut obtained from the dual information of the subproblem. This
cut can be calculated (or approximated) from the analytic center of the feasible region at
each iteration of Benders decomposition. This approach may lead to improvements in the
speed of the algorithm compared to the original Benders or Dantzig-Wolfe decomposition
of VI problems. :
By introducing a linearized DC transmission network and line limits, a realistic electricity
market price simulation model can be built and the impact of the transmission network
(e.q., the effect of location) and market power exerted by suppliers can be examined in
detail. Preliminary results are presented for such market price simulations in electricity
markets.

Keywords: Analytic center cutting plane method, Benders decomposition, electricity
market, market price simulation, variational inequality problems

Endustride Kullanilan Sulu Coézeltilerden Kadmiyum Ayrisimi igin
Faktor Analizi ve Cevap Yuzeyi Yontemi Kullanimi

Burcu CAGLAR GENCOSMAN®, Ali Yurdun ORBAK?, flkiin ORBAK?
1Uiuda‘g‘; Universitesi, Endiistri Mithendislidi Béliimii, Bursa
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Enerji, otomotiv ve diger bazi sanayi isletmelerinde kaplama yapilmasi ve benzeri sulu
cozelti kullanimi durumlarinda sulu gozeltinin igerisindeki bazi maddelerin ayristiriimasi

112




onem tasimaktadir. Kadmiyum, ¢inko, kursun ve bakir gibi minerallerle birlikte
bulunmaktadir. Kadmiyum, en diisik erime noktasina sahip alasimlarin 6nemli bir
bilesenidir. Kullanim alanlari arasinda %60 ile en blylk payi, elektroliz yoluyla kaplama
alir. EndUstride nikel-kadmiyum pillerinde, lehim yapiminda, nétron yutucu ozelligi
nedeniyle nikleer reaktérlerde, galvaniz kaplama, stabilizasyon, termoplastik, pil ve
alasim Urinlerinde kullanilmaktadir. Bazi bilesikleri PVC maddeye dayaniklilik kazandirir.
Oldukga zehirli bir metaldir. Kadmiyum diger agir metaller igerisinde suda ¢ézlinme
dzelligi en yiksek olan elementtir. EndUstriyel olarak kadmiyum zehirlenmesi, kaynak
yapimi esnasinda kullanilan alasim bilesimleri, elektrokimyasal kaplamalar, kadmiyum
iceren boyalar ve kadmiyumlu piller nedeniyle meydana gelmektedir. Bundan dolayi EPA
standardina gore kadmiyum metali igin izin verilen limit 0.005 mg/l’dir. Coktlirme, iyon
degistirme ve adsorpsiyon endiistride atik sulardan kadmiyum giderilmesinde kullanilan
baslica yontemlerdir. Bu yontemlerden birisi olan adsorpsiyonda aktif karbon yaygin
olarak kullanilmaktadir. Aktif karbon, ticari kullanimi olan bir Griinddr. Suyun
temizlenmesi, aktif karbonun 6nemli kullanim alanlarindan birisi olarak karsimiza
gikmaktadir., Endistriyel ve evsel atik sulardaki organik kirlilikler, tat, koku ve renk
bozukluklarinin giderilmesi, seker surubunun renginin agartilmasi, cesitli gaz faz
uygulamalari, ecza ve kimya Griinlerinin saflastirilmasi islemlerinde kullanilmaktadir. Bu
calismada sulu gozeltilerden kadmiyum iyonlarinin aynstiriimasini etkileyen faktérler
arastirilmig ve sistemi etkileyen faktorler pH, baslangig metal konsantrasyonu ve ¢ozelti
sicakligi olarak belirlenmistir. Deneylerde kullanilan aktive edilmis karbonlar, kimyasal ve
fiziksel aktivasyon metotlariyla Tungbilek linyitinden elde edilmistir. Deneysel tasarim ile
faktorler analiz edilmis ve 6nem seviyeleri belilenmistir. Ele alinan faktorlerin etkileri ve
birbirleriyle etkilesimleri varyans analizi ydontemiyle ortaya gikariimistir. Regresyon
analiziyle birlikte cevap ylzeyi metodundan da yararlanarak deney limitleri iginde en iyi
kadmiyum aynigimini saglayacak optimum kosullar belirlenmistir. Ayrica bu yaklagimin
otomotiv sanayiide dahil olmak (zere dijer sanayilerde de kullanimi igin adim adim bir
uygulama plani verilmistir.

Anahtar Kelimeler: aktif karbon, cevap ylizeyi metodu, deneysel tasarim, faktér analizi.
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