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E N P I 3 . O N ed | r? EDNE""E""“REE‘Y Energy Efficiency & *‘OAK

Renewable Energy ‘\Rl DGE

ational Laboratory

Enpi 3.0 (Enerji Performans Gostergesi Araci - Suriim 3.0), sanayi tesislerinin asagidakileri
yardimci olmak uzere, Regresyon Modellemesi kullanan bir DOE Excel Tabanh Yazilimdir:

- Normallestirilmis enerji tiketim baslangi¢c durumlarinin olugturulmasi

- Enerji yogunlugunun iyilestiriimesi, enerji tasarrufu, SEP EnPG ve diger EnPG’lerin yillik
durumunun izlenmesi.

- Tesis seviyesinde ve sirket seviyesinde ya da (6rnegin OSBUK Bodlge Seviyesinde) zamana
gore ilerlemenin izlenmesi

- Sanayi tesisleri ve veri merkezleri gibi imalat disi tesisler dahil olmak Uzere ¢cok sayida
kullaniciya yer verilmesi.

EnpI 3.0 6zellikleri:

Kritik degiskenleri zamana gore sabit tutarak «elma-elma» karsilastirmalarina izin veren
asagidaki gibi regresyon motorlari:

- Hava, orn. HDD’ler, CDD’ler, nem vs.

- Uretim, 6rn. Urdn ¢ikisi, nem icerigi, hammaddeler vs.

- Yer kullanimi, orn. Bir binadaki kosullandiriimis zemin alanindaki degisiklikler

3 | Sanayide Enerji Verimliligi eere.energy.gov




ENPI 3.0 (GIRDILER/GIKTILAR) ENERGY | o9 Effcioncy & K

Renewable Energy

National Laboratory

— Ciktilar
Girdiler . o
— * Her enerji kaynagi icin olasi
- Enerji verileri Regresyon Motorlari bitiin modeller
- Bir tesiste enerji L iEb e « P-degerleri, R kare degerleri
tiiketimini ekileyen degiskenleri gibi her model igin
- Geriye Donuk Tahmi istatistikleri
degiskenler (6rn: Hava, Moc}/e” regresyon istatistikleri
tretim miktar!. _ Zincir Modell » Tesis, Sirket ve Endi
.. : : Bole seviyesinde enerji tasarrufu
Teknoloji seviyesi, =
o C e + Tesis, Sirket ve End
urdndn nem icerigi vs.) -
Bodlge seviyesinde enerji tasarruf
enerji performansi

lyilestirmeleri
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VERI Normallestirme Nedir? ENERGY | Ereroy Effciency & 3 QuK

Renewable Energy M

Veri Normallestirme, bir sistemin farkl sartlar altinda nasil davrandiginin
resmini yansitmak icin, bagiml degiskenler uzerindeki bagimsiz
degiskenlerle baglantili sapmalari ortadan kaldirmaya yonelik istatistiksel
bir tekniktir.

3 temel yontem vardir:

Tahmin Yontemi

Geriye Doniik Tahmin Yontemi

Zincir Yontemi

Ayrintilh aciklama su web sayfasinda bulunabilir:

http://www.superiorenergyperformance.net/pdfs/SEP_MV
_Protocol.pdf

5 | Sanayide Enerji Verimliligi
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VERI Normallestirme Yontemleri gENERGY |57 Eficenoy & J QMK

Renewable Energy :

N

Regresyon Duzeltme Yontemleri icin Model Yili ve
Normallestirilmis Yillar

Geriye doniik
tahmin

Tahmin

12 aylik yarim
donem

Model Yili (dogrusal modeli

belirlemek i¢in kullanilir) Baslangic Yil Meveut Vil

Baslangic Yili ve

Normallestirilmis Yil(lar) Mevcut Yil Baslangig Yl Meveut Vil

6 | Sanayide Enerji Verimliligi eere.energy.gov




Neden Normallestirme? ENERGY | Ererey Effioncy & DAX

Renewable Energy -2

ational Laboratory

s=Enerji Yogunlugu  «m=Uretim

O
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Jul-02 Sep-02 Oct-02 Dec-02 Jan-03 Mar-03 May-03 Jun-03 Aug-03

Enerji Yogunlugundaki Artisa Ne Sebep Oldu (KJ/KG)?

Tesis, enerjiyi daha verimsiz mi kullanmaya basladi?
YOKSA

Uretim disindaki degiskenler mi eneriji titkketimini etkiledi?
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U.S. DEPARTMENT OF Energy Efficiency & OAK

ENPI 3.0 kullanmanin faydalari  ENERGY | renewable Energy ¥ RIDGE

Turkiye’deki Sanayi Tesislerine Yonelik Faydalari:

 Enerji tasarruf projelerinin uygulanmasiyla olusan «Gergek Enerji
Tasarrufu»nu hesaplar.

Sirketin enerji yonetim faaliyetlerini onaylar.

Enerji yoneticisinin enerji yogunlugu etkilerini raporlama
cabalarini destekler.

Kistas alinan sirketler icin karsilastirma analizlerini iyilestirir.
Regresyon analizleri, gelecekteki ener;ji intiyaclarinin tahmin
edilmesine yardimci olur (kaynak satin alma).

OSBUK Sanayi Boélgesine Yénelik Faydalari:

« OSBUK Enerji Programinin onaylanmasina yardimci olur

« OSBUK Sanayi Bolgesindeki sanayi kuruluslarinin taninmasini
saglar.

8 | Sanayide Enerji Verimliligi eere.energy.gov




Baslangi¢c Durumu Olusturma ve s oeoanuent or | Eneray Efficiency & 3¢ OAK

RIDGE

Enerji Performansi izleme Asamalari ENERGY | renewable Energy “CRIDGE

= Siniri belirleyin

» Bir baslangic yili secin

» Her tesis icin enerji yogunlugu paydasina karar verin

= Enerji yogunlugunu etkileyebilecek ilgili degiskenleri belirleyin

= Her tesis igin enerji tuketimi, uretim ve ilgili degiskenler ile ilgili veri toplayin

= Her tesisin verilerini normallestirmek igin regresyon analizini kullanin (ENPI 3.

» Her tesis icin, normallestirilmis verilerle, baslangi¢ yili ve gecerli yil

icin enerji yogunlugunu hesaplayin (ENPI 3.0)
» Baslangi¢ yilina gore enerji yogunlugundaki degisimi hesaplayin (ENPI 3.0)

» Tesis seviyesindeki enerji yogunlugu verilerini sirket seviyesine getirin

(ENPI 3.0)

9 | Sanayide Enerji Verimliligi eere.energy.gov



10 Yilhk Donem Boyunca Enetrji s oeearruent or | Eneray Efficiency & 3¢ OAK

Performansini izleme - Grafik Arayiiz ENERGY | Renewabie Energy | “CRIDGE

Bu grafik sunu gosterir: Renk Kodlu (Yillik Enerji ve Enerji Yogunlugu)
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ENPI 3.0 nasil kurulur? ENERGY | Ereroy Effcioncy & g DAX

Renewable Energy -

National Laboratory

https://save-energy-now.org/EM/tools/Pages/EnPl.aspx sayfasini ziyaret edin
Kurulum ve Kaldirma talimatlari «Tools and

Resources» altinda yer almaktadir B e —
- «Tools and Resources» altinda, EnPI V3.0'I segin e e
- Masalstunuze kaydedin dosyalari ¢ikarin fusimis
» Office 2007 icin:
- vstor30'u galistirin ; B s

- Daha sonra AMO.EnPl.Setup’t ¢calistirin ve ekrandaki talimatlari izleyin |
Office 2010 igin:
- Run AMO.ENnPI.Setup’i galistirin ve ekrandaki talimatlari izleyin

Microsoft Excel agiksa, kapatin ve Excel’i tekrar baglatin. Eklenti, her Excel
calisma kitabinin tepesinde gorunur

12 | Sanayide Enerji Verimliligi eere.energy.gov



https://save-energy-now.org/EM/tools/Pages/EnPI.aspx
https://save-energy-now.org/EM/tools/Pages/EnPI.aspx
https://save-energy-now.org/EM/tools/Pages/EnPI.aspx
https://save-energy-now.org/EM/tools/Pages/EnPI.aspx
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~ - U.S. DEPARTMENT OF ner icienc () ¢
Ornek Veri Dosyalari ENERGY | Srere) Eficiency & 3¢ DK

Renewable Energy RIDGE

National Laboratory

Organize v Include in library = Share with » Burn New folder
i Erries Name Date modified Type ’ Size
Bl Desktop .. EnPI-v3.0 12/14/20126:07 PM  File folder
& Downloads 13'_,] EnPI2.0 11/21/201212:49... Microsoft Excel M... 954 KB
%, Recent Places (] Sample Data Sets 12/14/20126:44 PM  Microsoft Excel W... 151 KB
&) Sample Data Sets_PL1 12/14/20126:39 PM  Microsoft Excel W... 266 KB
~a Libraries &) Sample Data Sets_PL2 12/14/20127:03 PM  Microsoft Excel W... 177 KB
5] Documents @_] Sample Data Sets_PL3 12/14/20126:39 PM  Microsoft Excel W... 266 KB
J‘ Music
@)l New Library
&=/ Pictures
B videos

/& Computer
&, 0sDisk (C:)
#@® DVD RW Drive (D:) D
&* nda (\\estd-wsb\use

eﬁ Network
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ADIM 1: Veri Girigi ENERGY | £ Effciency & g DAK

Renewable Energy

National Laboratory

% :-_,M e B EnPI Araci, bir Excel Eklentisi olarak gelistiriimistir.

ErF1Stepby-step W 22T Convert Lridy A2l Rezert ng Prisnad Ute Actuad Dty o ST AraCI kU”anmak igin, meVCUt ya da yeni bir Excel

calisma kitabi agin. Kuruldugunda, her Excel ¢alisma

\Wizard ews " oweriio 252 Rezcat ng Priod omp st EnPl - At . . H (13 ” . Od ~5¢ =
TR = kitabinin tepesinde bir “EnPI” sekmesi gorunecektir.
A 3 c C £ F G H I 3 [ER L M N 62! Stec-by-step WVira'd v X
Paatz Data Welcome lo the Esit Step-by-step Wizard
1
Z Utilities independent Varlatles
Electricity  Motural Gas  Other Fue! ::’s: ze‘im-;l ’w'?’i.ff:f“él i
J Daty MWh (M) (NMBty) | Production HOD oo reedec tomr !l’c'..:.:l.u (;wunds
4 1 Jan06 - 63 20,767 158 16¢ 13977 704 0 reedec forthe tecl e lozatec in T
£ 2 Feb0s  “063: 213 153,877 13,926 833 0 SOR BRI
: 3 Mads <2453 2¢,353 128,56° 17.716 577 3 Fat s0d sl o atior oakoats
7 4 Ap06 30 19973 80,262 13450 o 52 use TeEWII0 00 plesse sexthe
g 5 May-06 “303 2°.n e 16,895 ] 136 EWIZ0 Jser Maeosl
5 Jun-06 350 20830 6849 15436 0 £
. XO05 022 12,360 5243¢ 9 0 a7
1 fug0s  “¢6°5 7% 81.073 16.780 0 165
2 Sepl6 2275 19,355 62,12¢ 13663 a3 18
E Oc06 2975 2° 5% 9335° 15.19% 352 49
4 hav06 95 17,07 91,29 9601 54 0
3 Jec06 923 19.825 119.25° 10287 55 0 I I
6 Jan07 897 15,039 129 068 5652 960 0
7 Feb07  "0433 2" 937 170,73 11409 1000 0
13 Ma07 <283 29,85 104,982 14,340 383 3
EF 2p007  “083) 26,309 85,14 13258 mn 28
2 May07 283 22,003 243 15,562 19 0
21 Jun07 333 2137 69.85° 16,201 0 42 Gosewz= |
22 J07 0055 13,593 AT 640 8668 0 415 =
23 fug07 622 22,870 87973 16,446 0 £03
2 Sepl7 2225 19.0°* 63,773 13.059 15 %
2 Cei celi 2583 92,362 17,703 169 10
% haw07 085 25,39 110,119 12,027 557 0
27 Jec07 933 16,7¢0 151,112 9535 916 0
28 Jan(8 7,113 23643 179523 13405 953 0
2z Feb{8 03 2420 186,068 594 1153 9
3 Ma-{8 632 6379 98,146 2072 653 0
N Ap (8 ey “,750 55,503 0 340 7
32 Iay-08 837 10,600 56,197 5,868 13 43
3 Jund8 <2217 23,906 66,158 14,455 0 54
M4 M08 0233 15,1¢5 54438 10,139 0 442
3= Sug (8 o B gt 20 60< 71510 15,162 0 82
35 Sep (8 23 20.880 2702 15248 12 1 [44
3 08 <753 23536 95,583 15,113 23 23
3 haw08 8837 19,182 127,927 10279 583 1
z Jec-08 745 15,139 156,235 1,752 1.008 0
&l Jan-09 623 13,078 144 517 2048 1123 0

14 | Sanayide E Verimliligi eere.energy.gov




ADIM 2-a: Veri Hazirlama ENERGY | Ereoy Effciency &

Renewable Energy

National Laboratory

e Sar-zle Duca Sers - Microsoft Exce - e v b=l € 3l
“ FIme Ins =t Pegelagenn Forulys Data Review Vien Erfl (=] 0 c 2 b
EASuptystep Mzad  To%et Jans  Ladel Feponting Yeriod Jse Atus Dita Wi Resression Change Mode 1 Cosporate Sci Up
cwd Unt Coneenrion | Labed Feporting Perlod or 12 037 Acteal Conpate InfL . = egie r 4o 311 Rol Uz
€15 - L& e
w: al: 3 [ D E 3 G 4 I ] A1 L n K ~ E~FISies-by-step Wizad v X
120013 Enter your Duts ! Iecheporaiont
: e
‘ Utlitos Independent Variables S i S e
Electricity Natural Gas  Cther Fuel bt deildad o
2 Date [VGh)  AMEu)  (MMBx) | Production  KDD cop dotheasidrndbedmdbasns
4 1 Jan-06 11618 2 767 “68 ‘e 13977 0o 8
£ 2 Feb06  106%4 “83 877 13,926 £ 3
7 4 Apr-06 11,300 80262 13450 140 52
g 5 Mav-06 13.034 77877 16.8% 99 "3 -
6  am06 13529 68.¢9° 15,435 0 334 L iorihoindy Rl g
s 7 ul06 10223 6232 7739 0 547 ——
3 8 Aug06 14615 8073 16,780 0 258
Z 9 Sep-06 12275 622+ 13663 3
s 10) Oct-06 12975 9335 15,196 52 i3 Note: A3 vdeprede*t vo~ sbieks »y
‘4 1 Nov.-06 9464 9 295 9,601 ExT] x :;\'f;‘_‘:"::';f‘"‘{;f:z_ i
12 Dec06 9284 "*9 257 10.287 755 g I sdeptode-tvariabizsinclad coolies
e 13 Jan-07 8974 “29063 5652 <60 3 Jegree zays,Feab g degesdavs anc
7 19 Fob-07 10493 70.73: 11,409 1000 . adican
2 15 Iar-07 12,586 “0c 982 14,940 189 3
2 15 fpe07 10,350 85.7¢" 13258 i : [ 3
Pl 17 May-07 12,904 T 15562 19 m
21 13 Jun-07 134338 B9 86° 16,201 0 322 e
% 19 k07 10.065 €76¢) 8663 0 et [ Gosewad ]
2 20 Aug07 14,602 87973 16,445 0 533
2 2 Sep-07 12,226 63773 13059 15 23%
L 22 Oct-07 41T %2362 17,703 169 130
2 2 No-07 10,815 <03 12,027 57 3
27 24 Dec-07 9,306 757,212 9535 <16 =
2% 25 Jan08 11,118 79523 13405 <93 g
3 2% Feb-08 11031 "85.063 1459 1153 5
33 2 Ia-08 6,321 8¢5 20m2 €53 2
3 28 fpe-08 4491 55503 (i 340 7
32 2 Kay-08 8,187 56797 5963 113 21
3z 30 Jn03 12277 66,53 14,455 0 354
M N wul08 10239 5ee33 10,139 0 Lz
< kr) Aug08 12711 759 15,162 0 352
g n Sep-08 12391 72.702 15.248 12 77
3 3 Oct08 11,769 95583 15,113 236 :
3= 35 Nor-08 8,837 27927 10279 83 1
3z 36| Jec-08 746 86 235 752 1009 3
25 37 Jan.03 6413 et 57 2,048 1123 3
21 38 Feb-03 6,809 9753 4744 129 o =




ADIM 2-b: Veri Hazirlama

U.S. DEPARTMENT OF

ENERGY

@ o t~is Sam> ¢ Data Sets - Microtoft Bace -
Fime Intert Page ayout Fromass " Redrw nf
£~ S pbystep N2d ttewertUnts Labe Repotiyg Fenzc Lse Actanl Daty ¢ Regreition Lrange Vodels  Tcrncrme 221U
an vt eion Labe Repoting Fed te (o6 o om 18] ) Mode Poll
K15 v
4 A 3 c D E F G 3 [ ] < L ™
Plant 7 Dats
1
F Utilities Indepandent Varisbles
Electricity  Kotural Gas  Other Fued

3 Date {Mh) | MM Beu) {MUBw) | Preduction HOD cco

4 1 Jan-06 11,618 20767 15€ 164 %17 70 0

5 2 Feb 06 10,69 20134 £3 €77 833 0

o 3 Mar06 12,469 24 353 128 <61 577 5

! 4 Apr-06 11,300 19973 £ €2 ) 2

- 5 Hlae 06 13,03« 2170 177 93 135

$ Jun06 13,529 2083 £E 441 ) Kt

0 S 06 10223 12,360 £2434 ) 547

‘1 Ay 06 14,615 21725 £1073 ) 466

‘e Sep-06 12275 19.355 €z 124 .3 118

= Oct-06 12,975 2159 .34 w2 49

"4 Hon06 9,462 7o €12¢6 6ez 0

5 Jec06 9,29« 19825 1€ 755 0

% Jan07 B97¢ 15,039 12¢ (€3 96) 0

7 Feb 0" 10,493 21937 ez 003 0

i Mar0” 12,886 23851 104 582 383 Y

12 ApeT 10,850 26,309 £ ki 2

22 a7 12,80« 22003 77243 3 0

21 Jun-Q7 13,438 22137 £¢ g€ ) 342

22 LT 10,065 13593 47 €40 ) 415

22 fug0” 14,602 25N £1573 ) 603

24 Sep0T 12,226 19011 €3 773 5 285

28 Oct 07 Har 25813 €2.%€2 “63 110

25 HosT 10,815 25399 1119 857 0

27 JecQ” 9.306 16.740 €112 95 0

25 Jan-08 11,118 23643 1€ £33 993 0

23 Feb 08 11,03° 23420 166 (€8 4534 S | 0

e Mar 08 6,32 639 rR 653 0

3] Ape08 449 1,750 3¢) v

3z Tae-08 8,187 10.600 223 “

3 Jun-08 12277 23.906 ) £

M 08 10,239 15,145 ) 442

3= fug 08 1271 20604 ) 362

32 Sep08 12,39 20880 “2 mr

3 Oct-08 11,769 23.53% 235 2

L Hos08 8.837 19184 583 1

3z Jec08 rre 15139 * 003 0

22 Jan09 6413 13078 "2 0
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ADIM 2-c: Veri Hazirlama ENERGY | Ereoy Effciency &

Renewable Energy

National Laboratory

T d9- e Saenpls Oata Sets - PLZ - M zrosc?: Zxzed - B L— ol |
Uk | rom: Insert Page xjour Zommd at Cata Teven Vi IR a @ > 7 2
E7F1S10p-Oy-Tep W 2242 Corvent Lray 200 Pezcnng Prond Use Aaual Dity Jie Regies s QargeMzzek e Ro g
Wizard Unis Zz-werion| el Bezcrtng Prnod | Compats Endt . Actual| Sompute End, - Regreision Jel fcllUp

.
>
»

4 A 3 c C E F G H j e K L ] N T 3o Ree by st Wind v X
Plast 2 Datz Format Dats i an Excel Table

1

‘ v ] [ €1, On:e-:l ow dt.':rs eu‘.:v.-dn" the

: MWK (W) (MMBw) B Eihia ® you' ke s 857 oescy
4 “*6°3 20,767 158, 16< | f’otw’-mg'?.e(s ::Lx[e:(';t::.-:d:“
: .0 6?1 20,132 153877 6 ) Ony ;e r;n: :;d. :ﬂ:dfw-t:: '
5 2453 22353 128,56° ! lremeTade v Peader. Fual tyzes ned nits mest be
7 3N 19973 80,262 140 - 1 3%ed wF nthe sree call

8 "3.03 2°.70 e 9 Where s Te Zata For or bes

E “3523 20,830 6349 0 53 pas2 f:{

10 0223 12,360 24% 0 : SR

11 265 2. 7% 81073 0

2 2275 19,356 62,12 43

1= “2975 2°.5% 93,35° k2

4 95 17,07° 91.2% 544

15 923 19,825 119.25° L)

- 8972 15,039 129,068 90

“7 033 2°.937 170,73 1.000

- ‘2835 29.85° 104 962

13 “0.85) 26,309 8T

20 “28) 22,003 Tr.243

21 ‘3633 2137 69.86°

2 “0,055 13,593 47640 i Gosewar: |

2: e 62 2870 8T 973

24 2225 190 63773

25 1,174 2683 92,362

25 “08°5 2539 110,119

27 933 16,720 151,112

23 4,19 23643 179.523

22 03 23420 186,068

3 6.32° 6,379 98.146

51 : : ey *. 750 55,503

32 9 837 10,600 56,797

32 ] 227 23,906 66,158

H 0233 15,15 843

3 12,72 20,60 71,510

¥z 4 233 20,830 72,702

37 ' 75 235% 95583

3z - 8837 19,182 127,927

E) 6 7745 15139 156 236
29 6e°3 13078 144 517

17 | Sanayide En




ADIM 2-d: Veri Hazirlama ENERGY | Erorey Effiency & J DAL

Renewable Energy

National Laboratory

' - e ‘ | Sample Data Sets - PLZ - M zroschs Zxcel - > (BN ™|
n Fom¢ et Page pou o Cata Seven Vie s it Deiign o o = 1 <
- o Ll P - 4 - At otemrs *
A< b a N Sale Beew | e ol G T T B Tx [E AT A
Qa socy - - i 7| & = | e Z
B J . . B . e S+ ¥ s £8 Condtidwl Famat  Comma Cemmra | C.men: (“3¢= Decte Formae Sort & Find X
F Fermet Sakim u e A ExN ¥x % o Formasiog = ai Table * “F : \ . v > L Clear * Flets Seect~
hzzcad . Ford A grmeet b ey oyle Ce (23
Eal v L 3757 e

A 3 C D E F G H 1 J K L M N
Plaat 2 Data

1 Labal Reporseg Fanod
2 Utilities Independent Variables Please roce & “Dte’ column is meeced
3 e ths sep

f 0 Se ect e frst

s 0 [datecite  JmnOS

g 5 bise no yeor

z 2 ir ervel \orthy

g 135

S ) Labe s

o 47 | :

=1 165 Label Rep> 1 gPeried |
“z 118 romervep————
33 49 has 3me romber of daoy poiets If
4 0 ths 1t not Sue please wanually, ener
-z ) the dota

18 X g : 0

7 Feb 07 10,493 170,734 11409 1000 0 ( l
i Ma-07 12,686 2 104582 14,940 389 k1 S T, _ 8
b ~p 07 10,860 i 8541 13258 37 23 .

28 ay-07 12,80« g TT243 15 562 19 wm Crseware |

21 3 Jun-07 13.¢38 21z 9,861 16,201 0 42

22 : Jul07 10,065 e 47 640 8663 0 415
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Asagidaki grafikler, model yili igin bagimsiz degiskenlere gore fiili ' 50,000 N Z
enerji tilkketimini gostermektedir. A3/000
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Asagidaki grafikte «Fiili» etiketli egri diizeltilmemistir. Bu, kullanici
50,000 7 tarafindan girilen orijinal veridir. «<Model» etiketli egri, yukarida
45,000 & sec¢ilen model kullanilarak tahmin edilen eneriji tiiketimidir
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Asagidaki tabloda yesil renkli olarak vurgulanan 3 modelen yuksek duzeltilmis R2 degerine sahip
modellerdir. B slitununda «gercek (true)» gosteriliyorsa, model gecerli olarak tanimlanir. Model p-degeri
0.10’dan diisiik ise, model gegerli kabul edilir. Yesil renkli olarak vurgulanan model, ENPI Sonuglari,
SEnPI Sonuglari ve Duzeltilmis Veri sekmeleri ile ilgili duzeltilmis verileri hesaplamak igin kullanilir.

1Electricity (MWh)(MMBTU) |  TRUE  |Production|  1.316-05| 0.9432(0.921955| 2.506-05  [[1.3* [Production]) + -3.5 * [HDD]) + (7.2* [CDD]) + 16887
HDD | 0.12251249
(DD | 0.06481248

1 Natural Gas (MMBtu) TRUE  |Production  6.60E-06( 0.9238|0.906839| 9.32E-06 |(0.82 * [Production]) + (-5.1* [CDD]) + 9422
(DD 0.00518534

10ther Fuel (MMBtu) TRUE  |Production 0.00792102( 0.9326/0.907322 4.94E-05 |(3.8* [Production]) + (119* [HDD]) + (40* [CDD]) -2100
HDD 5.98E-05

DD 0.15891232
E——————SSSSSeS—IE————————————s—ssssSssssssssssssssssss=
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Genel Enerji Performans Sonuglar

Asagidaki tablo, diizeltiimemis ve diizeltilmis enerji tilkketim ve yogunluk bilgilerini gostermektedir. Her enerji kaynagi igin verileri
diizeltmek icin kullanilan modeller grafiklerin altinda ve her enerji kaynagina ait miistakil sayfalarda goésterilmistir. Aracin, SPE
Programi i¢in uygun modeli segtigine ve en yiiksek diizeltilmis R-kare degerine sahip olduguna dikkat edilmelidir.

v v v v v

Electricity (MWh)(MMBTU) 424470 421,920 351,354 282,645 314,907
Natural Gas (MMBtu) 239684" 260702"  204,186" 218,770" 175,354
Other Fuel (MMBtu) 1,166,76171,190,608"  1,220,591" 926,441" 1,098,245
TOTAL (MMBtu) 1.830,91571,873230" 1,776,317 1,427,856 1,588,506
Total Production Output 164,666 154460"  124,087" 64,2637 91,069
Production Energy Intensity (MMBtu/unit production) 11197 12.128" 14314" 22219" 17443
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Performansini izleme — Grafik Arayiiz ENERGY | Renewabie Energy | “CRIDGE

Bu grafik sunu gostermektedir: Renk Kodlu (Yillik Enerji ve Enerji Yogunlugu)
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Plant 1 Data

TOTAL Primary Energy Consumed (MMBtu/year) 1,893,587 1,730,740 1,338,708 945835 1,142,197
TOTAL MODELED Primary Energy Consumed (MMBtu/year) 1,893,587 1,705,509 1,539,343 1,267,851 1,336,067
Annual Improvement (%) 0.0% -1.5% 14.5% 12.4% -10.9%
Total Improvement (%) 0.0% -1.5% 13.0% 25.4% 14.5%
New Energy Savings for Current Year (MMBtu/year) 0 -25231 225,866 121,381 -128,146
Total Energy Savings since Baseline Year (MMBtu/year) 0 -25231 200,635 322,016 193,870
Plant 2 Data
TOTAL Primary Energy Consumed (MMBtu/year) 1,830,915 1,873,230 1,776,131 1427856 1,588,506
TOTAL MODELED Primary Energy Consumed (MMBtu/year) 1,830,915 1,823,286 1,694,440 1,260,074 1,457,750
Annual Improvement (%) 0.0% 2.7% -2.1% -8.5% 4.3%
Total Improvement (%) 0.0% -2.7% -4 8% -13.3% -9.0%
New Energy Savings for Current Year (MMBtu/year) 0 49944 -31,747 -86,091 37,026
Total Energy Savings since Baseline Year (MMBtu/year) 0 -49944 -81,691 -167,782 -130,756
Plant 3 Data_1
TOTAL Primary Energy Consumed (MMBtu/year) 2,530,491 2819224 7,085,639 5,244 676 2,800,294
TOTAL MODELED Primary Energy Consumed (MMBtu/year) 2,530,491 2,630,750 2,354,039 2,118,296 2,255,151
Annual Improvement (%) 0.0% -1.2% -193.8% 53.4% 123.4%
Total Improvement (%) 0.0% -1.2% -201.0% -147.6% -24 2%
New Energy Savings for Current Year (MMBtu/year) 0 -188,474 4543126 1,605,219 2581237
Total Energy Savings since Baseline Year (MMBtu/year) 0 -188,474 4731600 -3,126,380 -545,143
Corporate Totals
TOTAL Primary Energy Consumed (MMBtu/year) 8,785,484 9,242,418 17,286,117 12,863,043 8,331,291
Adjustment for Baseline Primary Energy Use (MMBtu/year) 0 4,812 843,622 -2,020,967 -1,481,365
Adjusted Baseline Primary Energy Use (MMBtu/year) 8,785,484 8,790,296 7,941,862 6,764,517 7,304,119
Annual Improvement (%) 0.0% 5.1% 101.7% 26.3% 62.4%
Total Improvement (%) 0.0% -5.0% -114.0% 82.3% A12.7%
New Energy Savings for Current Year (MMBtu/year) 0 -452,122 8,892,134 3,245,729 5,071,355
Total Energy Savings since Baseline Year (MMBtu/year) 0 452,122 9,344,256 -6,098,527 -1,027,172
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“Enerji Tani Ara¢ Kutusu

 ePEP Araci

¥

Enerji Eylem Maddelerinin
Uygulanmasi
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« ePEP,tesisinizdeki genel enerji resminin hizh tanisini saglayan
bir kapsam olusturma aracidir

» ePEP, tesisinizde enerjinin basil kullanildigini belirler.
« ePEP, potansiyel enerji ve maliyet tasarruflarini belirler.
« ePEP, diger eneriji tasarruf onlemlerini arastirma plani saglar.

e-PEP, ABD Enerji Bakanhgi (DOE) tarafindan saglanan bir
cevrimici (ve cevrimdisi) yazilim aracidir.

e-PEP’ye asagidaki URL kullanilarak ulasilabilir:

https://save-energy-now.org/em/tools/Pages/ePEP.aspx
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GIRDILER ~ GIKTILAR

ENERGY ~oimn

* Tesis enerji kullaniminin
Advanced Manufacturing Office .
- mmes s - ; genel resmi

tuibe for S 20005 Plant Energy Profler

- Satin alinan elektrik ==

* Enerji maliyet
dagilimlarinin ozeti

« Satin alinan yakit

« Satin alinan buhar

. Uretim - On degerlendirme ve
i karsilastirma

« Enerji Kullanan Sistemler=
* Enerji verimliligi

Puan cizelgesi yanitlar iyilestirme alanlari

* Enerji maliyeti azaltma
potansiyeli

35
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e-PEP ne kadar zamanda tamamlanir?

Yaklasik bir saat (ancak, e-PEP’i kullanmaya baslamadan once temel kaynak

verilerine sahip olmaniz gerekir.

-Verilerim nereye kaydedilir — Berilerim guvende midir?

« Kayith portal kullanicilari icin, verileriniz ABD DOE firewall’'larinin arkasindaki
guvenli bir veritabani sunucusuna kaydedilir ve halka ac¢ik dedgildir.

 Araclari konuk (kayitsiz) kullanici olarak kullaniyorsaniz, verileriniz bir veritabani
sunucusuna kaydedilmez. Ornek galismayi XML dosyasi olarak yerel bilgisayariniza
kaydetme seceneginiz vardir.

-e-PEP ne kadar hassastir?
e-PEP araci, bir kapsam olusturma araci olup, hassas bir tasarim araci olarak
dusunulmemelidir. E-PEP araci, enerjinizin nerede kullanildigi ve en onemli enerji

tasarruf firsatlarinizin nerede oldugu konusunda bir fikir verir,

-Onerilen ileriye doniik adimlar ne kadar iyi sonug verir?
E-PEP oOnerdigi ileriye donuk adimlar genel yapidadir. Onerilen ileriye donuk adimlarin

amaci tesisinizde enerji ve para tasarrufu icin bir baslangic noktasi belirlemektir.
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e_PEP DemonStraSyonu ENERGY Renewable Energy

Adim 1 — Ornek Galigma Bilgileri -1 2 314l ]l 7 )8

PEP’e hosgeldiniz. Su anda giris yapmadiniz ya da kayith degilsiniz. Yine de yeni bir 6rnek durum Gzerinde calisabileceksiniz
ancak veriler, «Save to File (Dosyaya Kaydet)» secenegi kullanilarak sadece yerel masatstinize XML formatinda

kaydedilecektir.
| Start New Case -OR - Open From File

Ornek calismaniz icin bir isim ve tesis icin bir isim girin. Daha sonra, tesis ile ilgili temel bilgileri girin. Kaydirmali listede
sektoriinlizii gormuyorsaniz, Diger’i secin ve sektoriinizi girin. Diger’i secerseniz, enerji ve maliyet tasarruflari Glke geneli
varsayilan genel degerler kullanilarak hesaplanacaktir. Bltlin sektorlere ait tanimlari gérmek igin sektor girisinin yanindaki
arag ipucu ikonunu tiklayin.

Plant Name OSBUK Aluminum
State/Region v
County v

Industry ¥ Aluminum and Alumina v
Contact Name Nasr Alkadi

Contact Email alkadine@ornl.gov

Save to File | | Save & Continue
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Sisteme isaret eder

Adim 2 - Eneriji Kullanan Sistemler | 1 || 2 || 3 || 3 || || 6 || 7 ]| 8 l
Tesisinizde kullanilmakta olan bitin enerji kullanan sistemleri segin. PEP’in her enerji kullanan sistem igin kullandigi tanimlari
anlamaniz 6nemlidir. Her enerji kullanan sistem tanimlariigin, sistem adinin yanindaki arag ipucu ikonunu tiklayin.

*Bu adim gegilemez, ¢linkii PEP’in ¢glismasi igin zorunludur.

Case Name: OSBUK Case Status: Offine ¥¥

- Combined heat and power (cogeneration) o
Compressed Air o

Electrochemical processes o

Fans and Blowers €#

Industrial Facilities (Lighting, HVAC, and Facility Support) €¥
Materials handling L1}

Materials processing o

Process cooling and refrigeration o

Process heating o

Pumps “w

EEEO0EEEOF@AO

Steam Generation Equipment i‘

Previous ‘ Save to File SavgeSelontinue
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Adim 3 — Enerji Kullanan Sistemler Puan Cizelgeleri L2331 4]|15]16]]7]]8
Bu adim istege baghdir, ancak asagidaki sorulara vereceginiz cevaplar, potansiyel son kullanim tasarrufunu ve sonuglarda gosterilen
tavsiyeleri etkiler.

Bu adimi gegcmek isterseniz, ekranin sag tst kdsesindeki Adim 4 ikonunu tiklayin.
Case Name: OSBUK Case Status: Offine ¥

General Energy Management Questions \"4

Compressed Air Scorecard \"4

Process Heating Scorecard \"4

Pumps Scorecard v

Steam Generation Equipment Scorecard \"4

’ Previous ‘ ‘ SavetoFile | | Save & Continue J
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Adim 4 - Enerji Kullanan Sistemler Puan Cizelgeleri 1{l2UH3llalls]lle]]l7]]8

Bu adim istege bagldir, ancak asagidaki sorulara vereceginiz cevaplar, potansiyel son kullanim tasarrufunu ve sonuglarda gosterilen
tavsiyeleri etkiler.

Bu adimi gegmek isterseniz, ekranin sag st késesindeki Adim 4 ikonunu tiklayin.

Case Name: OSBUK Case Status: Offline ¥¥

General Energy Management Questions

Does your company have a formal written energy management plan?
) Yes ® No
Have you formed an energy management team at your plant?

() Yes (&) No

Does your company have a formal method of communication in place for employees to suggest energy saving opportunities?
) Yes (» No

Does your company use life cycle cost analysis to evaluate the economics of energy efficient equipment when making new purchases of
large systems?
) Yes (® No

Does your company establish required payback periods for energy efficient improvement projects?

'

) Yes (») No

Reset this Scorecard

41 | Sanayide Enerji Verimliligi

eere.energy.gov



Puan Cizelgesi (3) - Proses Isitma Sistemi =2 2oy, | Energy Efficiency & OAK

ENERGY Renewable Energy *’Rll)(;l{

National Laboratory

Process Heating Scorecard A

Have you conducted a detail energy assessment for your heating equipment using tools such as Process Heating Survey and Assessment
Tool (PHAST) to identify energy saving opportunities?

() Yes (») No

Do you measure oxygen (02) and Carbon Monoxide CO or combustible in flue gases and "tune” the bumers periodically to maintain low
values for 02 and combustibles in the furnace flue gases?

O Yes (O No

Have you sealed openings in furnaces and repaired cracks, and damaged insulation in furnace walls, doors etc.?
O Yes ) No

Do you regularly clean heat transfer surfaces to avoid build up of soot, scale or other matenal?

) Yes () No

Do you have a program for calibration/adjustment of sensors (i.e. thermocouples), controllers, valve operators etc.?

() Yes () No

Do you operate the furnace at or close to design load by proper furnace scheduling and loading, and avoid delays, waits between
production?

O Yes O No

Do you maintain proper (balanced or slightly positive) pressure in furnaces to avoid air leakage in the furnace?

) Yes () No

Check all the flue gas recovery systems that are in the plant

A heat recovery system (i.e. recuperator, regenerator, water or heating etc.) is used to
recover heat from the furnace flue gases.

Heat of flue gases from the furnace or air preheater is used to heat charge matenial,
fixtures etc.

Heat of flue gases from the furnace or air preheater is used for lower temperature
processes such as steam generation, water heating or air heating for the plant or other
application.

Do you use design of fixtures, trays and other material handling system components with minimum weight and proper matenial?

) Yes () No

Do you use proper insulation for (or minimize use of) water or air cooled parts such as rolls, load supports etc. used in furnaces?
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Steam Generation Equipment Scorecard A

Steam Costs
Do you monitor your fuel cost to generate steam - in terms of ($) / (1000 Ibs. of steam produced)?

Yes () No

How often do you calculate and trend your fuel cost to generate steam?
() at least quarterly
) at least annually

) Less than annually

Steam/Product Benchmarks
Do you measure your steam/product benchmark - in terms of (Ibs. of steam needed) / (unit of product produced)?

Yes () No

How often do you measure and trend your steam/product benchmark - in terms of (Ibs. of steam needed) / (unit of product produced)?
) at least quarterly
at least annually

T) Less than annually

Steam System Measurements
Do you measure and record critical energy parameters for your steam system?

Steam Production Rate (to obtain total steam production)
Fuel Flow Rate (to obtain total fuel consumption)
Feedwater Flow Rate

Makeup Water Flow Rate

Blowdown Flow Rate

Chemical Input Flow Rate

How intensely do you meter your steam flows?
*) by major user/equip
() by process unit
) by area or building
) by plant as a whole (i.e., total boiler output)
) not at all
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| Adim 6 — Enerji Kullanimi Dagilimi [R]1E][e 6

Tesisinizdeki her bir belli bagli sistemin tukettigi toplam yillik kaynak enerji ylizdesini tanimlamak igin bu ekrani kullanin.

NOT: PEP, bu durum igin sectiginiz sektorre gore ABD varsayilan ylizdelerini verir. Her enerji kullanan sistemin kullandigi fiili ylizdelerden emin
degilseniz, bu varsayilan ylzdeleri kullanabilirsiniz. Ancak, daha dogru sonuglar igin, kendi fiili ylizdelerinizi tahmin edip, bunlari agagidaki kutulara
girmeniz gerekir.

Varsayilan enerji dagilim degerleri, cimento harig biitiin sektérler igin Enerji Bilgileri idaresi 2010’a Manufacturing Energy Consumption Survey
IMECS) dayanmaktadir. Cimento sektoriine ait varsayilan enerji dagilimlari, Lawrence Berkeley National Laboratory’den Dr. Ali Hasanbeigi
tarafindan, sektér normunu daha dogru tanimlayacak sekilde 7 Aralik 2011 tarihinde giincellenmistir.

Her ikisini degil, sadece kullanim ya da yuzde degerlerini girin. Her ikisi de girilirse, kullanim yiizdenin 6niine gegecektir. Kullanim degerlerini
varsayilan ylzdelere gore yeniden diizenlemek isterseniz, tekrar hesapla butonuna basin.

Her bir madde (siralar) hakkinda daha fazla bilgiye ihtiyag duyarsaniz, burayi tiklayin.

Case Name: OSBUK Case Status: Offline **
Meter ID Total Annual Site Energy Use  Unit
£ Main Meter E1 37,298,007.8 kWh
Meter ID
Usage (Source) %
Compressed Air 663,007.37 1.8
Fans and Blowers 709,371.52 19
Industrial Facilities (Lighting, HVAC, and Facility Support) 1,462,666.97 3.9
Materials Handling 2,183,751.54 5.9
Materials Processing 584,188.31 1.6
Process Heating 1,706,444.80 4.6
Pumps 403,368.12 1.1
Steam Generation Equipment 0.00 0.0
Other 29,585,209.18 79.3 %
Total Annual Site Energy Use 37,298,007.81 100.0 %

Save Cancel Restore Defaylt Distributions
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Usage (Source) %
Compressed Air 13,054,302.73 35.0
Fans and Blowers 709,371.52 1.9
Industrial Facilities (Lighting, HVAC, and Facility Support) 2,237,880.47 6.0
Matenals Handling 2,183,751.54 5.9
Materials Processing 7,459,601.56 20.0
Process Heating 5,221,721.09 14.0
Pumps 403,368.12 1.1
Steam Generation Equipment 0.00 0.0
Other 29,585,209.18 793 %
Total Annual Site Energy Use 37,298,007.81 100.0 %

Save Cancel Restore Default Distributions

© Fuel Meter 258,350.0 MMBu
Meter ID

Usage (Source) %
Compressed Air 0.00 0.0 %
Fans and Blowers 556.95 0.2 %
Industrial Facilities (Lighting, HVAC, and Facility Support) 13,328.49 5.2%
Matenals Handling 0.00 0.0 %
Matenals Processing 0.00 0.0 %
Process Heating 196,009.52 759 %
Pumps 1,448.08 0.6 %
Steam Generation Equipment 8,911.27 3.4%
Other 38,095.68 14.7 %
Total Annual Site Energy Use 258,350.00 100.0 %

, 3

Edit Distnbution

Previous Save to File Save & Continue

45 | Sanayide Enerji Verimliligi ! eere.energy.gov




Uretim VERILERI US. DEPARTMENTOF | Energy Efficiency & OAK

ENERGY Renewable Energy *’R“)GE

National Laboratory

Adim 4 — Uretim Bilgileri (istege Bagh) [ 2][3][a]ls][s][7]]8

Uretimin Fiziksel Birimleri

Tesisinize ait Uretim bilgilerini girmek igin bu ekrani kullanin. Bu bilgiler, yapilan birim Gretim basina enerji yogunlugunu ve enerji tasarruflarini
hesaplamak igin kullanilacaktir.

Ornekler

. Uretim — Tesisiniz tiretimini agirlik cinsinden élcliyorsa, asagidaki Birim kutusuna «Ton» girip, dénem basina lrettiginiz ortalama ton riin rakamini
girebilirsiniz.

. Calisanlar — Calisan basina enerji maliyetlerinizi izleyebilirsiniz. Bu durumda Birim kutusuna «Calisanlar» s6zcliglini ve dénem basina ortalama
¢alisan sayisini girebilirsiniz.

. Brit Satis — Uretim hatlariniz daha karmasik ise, tretimi brit satisa gére 6lgmek isteyebilirsiniz. Bu durumda, Birimler kutusuna «Brit Satis dolar»

ve donem basina ortalama brit satis miktarini girebilirsiniz.

Yukaridaki 6rneklerden gorebileceginiz gibi, tesisinizdeki tretimi ya da faaliyeti 6lgen herhangi bir tipte bir 6l¢i birimi girebilirsiniz. Bu bilgilerin, PEP’nin
yaptigi toplam enerji tasarrufu hesaplamalarina bir etkisi yoktur. Bu bilgiler sadece, birim Gretim basina (ya da girdiginiz 6l birimi basina) maliyetleri ve
tasarruflar géstermek icin nihai raporunuzda kullanilir.

Case Name: OSBUK Case Status: Offiine &

Production Line Name Product Name Average Quantity Units Period Percent Consumption 1
Production Line Name |Aluminum Castings Product Name Car Wheels

Average Quantity 22661360 Units KG

Period Annual v Percent Consumption €¥ 100

Update Cancel
Add New Production Stream
| Previous | | SavetoFile | | Save&Continue |
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Adim 5 - Saglanan Enerji 1{{2I3llall5]l6]]l7]]8

Kaynak faturalarindan ve/veya sayag degerlerinden alinan verileri girmek igin asagidaki boélumleri kullanin. Bu verilerin girilmesi istege baglidir ancak
bunun yapilmasi PEP’in tesisiniz igin daha dogru bir profil ¢ikartmasina yardimci olacaktir. Zamana gore enerji kullaniminizi izlemek igin eGuide Lite’a
bakiniz.

Her enerji kaynagi igin, veriye sahip oldugunu her sayaca ait hesa bilgilerini girmeniz gerekecektir. Her hesap igin, bir Sayag Kimligi ya da adini girin, satin
alinan ortalama miktarlari ve birimleri girin ve satin almanin yansittigi dénemi segin. Farkl enerji kaynaklariicin farkli dénem araliklari girilebilir ¢linkd,

PEP yillik verileri hesaplayacaktir, ancak 1 yildan daha uzun déneme ait veri girmeyin.

Her sttunla ilgili daha fazla bilgiye ihtiyag duyarsaniz, burayi tiklayin.

Case Name: OSBUK Case Status: Offline ¥¥
2 C . Cost Per : Source Energy
Meter ID = Energy Type | Use Per Period @ Units Period Period Unit Cost Factor

EON  Meter1 Electricty  37,298,007.00 kWh  Annual ’ 0.10 1.00
Delete 298,007, 3,600,000.00 : ;

ik s Fuel Type Natural gas
pelete  Fuel 1 Fuel 258,350.00 MMBtu Annual 2,200,000.00 8.52 1.00 Caefféng 1,032.00 Btu/SCF

Add New Energy Stream
Previous | | Save to File Save & Continue |
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Potansiyel Enerji tasarruflarinin :
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Adim 7 — Enerji Tasarruf Firsatlan tl{2I3llalls|le]]l7

Tesisinizdeki belli basli cesitli sistemlere ait potansiyel enerji tasarruf firsatlarini nitelendirmek icin bu ekrani kullanin.
Bu adim sadece, PEP’in puna gizelgesi olmayan ya da Adim 2’de puan gizelgelerine cevap girilmemis sistemleri
gosterecektir. Enerji kullanan sistemlerinizi siniflandirmak icin asagida sialanan kriterleri kullanin.

Yiiksek (Varsayilan) = Sistem degerlendirmesi yapilmadi / Bilinmiyor

Orta = Sistem degerlendirmesi yapildi ancak uygulama yapilmadi

Diisiik = Sistem degerlendirmesi yapildi ve uygulama blyiik 6lclide tamamlandi

Case Name: OSBUK Case Status: Offline ¥

Energy Use System Energy Saving Opportunity Level

Industrial Facilities (Lighting, HVAC and Facility Support) High | v
Fans and Blowers High |v|
Materials handling High v
Materials processing High v
Process heating High v
Pumps High |v
Steam Generation Equipment High :

‘ Previous _ [ Save to File | | Save & Continue ‘
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SOnuglar, devam ENERGY Renewable Energy

Ornek Calisma Sonuclar t{{21{3[l4ll5]16]|]7]]8

Bu, sizin 6zellestirilmis PEP Ozet Raporudur. Rapor, doért temel bélime ayrilmistir. Geriye gidip,
degerlerinizden herhangi birini diizenlemek ya da daha fazla veri eklemek isterseniz, istenen ekrana

gitmek icin sayfanin altindaki bir dnceki butona basin.

Case Information A

Case OSBUK

Plant Name OSBUK Aluminum
State

County

Industry Aluminum and Alumina
Contact Name Nasr Alkadi

Email alkadine@ornl.gov

eere.energy.gov
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Annual Energy Use Summary

Energy Type = Site Energy Use (MMBtu) ' site Energy Cost ($)  Primary Energy Use (MMBtu)
Electricity 127,266.1 $3,600,000.00 127,266.1
Fuel 258,350.0 $2,200,000.00 258,350.0

$3,500,000
$3,000,000
$2,500,000
$2,000,000

$1,500,000

Site Energy Cost ($)

$1,000,000

$500,000

40

Electricky
Energy Type

270,000
240,000 -
210,000
180,000 -
150,000
120,000
$0,000 -

Site Energy Use (MMBtu)

60,000

30,000

0 ) S
Electricity

Energy Type

50 | Sanayide Enerji Verimliligi eere.energy.gov




SOnuglar, d evam EDNE"“E"”"R“EFY Energy Efficiency & *‘[({l\l;\(; .

Renewable Energy

National Laboratory

Production Energy Usage A
Energy Use  Energy Use per Unit of
Production Stream Quantity . Percent Consumption
(MMBtu) | Production (MMBtu/unit)
Aumnum Castings (KG) 22661360  385,616.1 0.0 100
Potential Annual Energy Savings (MMBtu) A
The savings shown below correspond with the system and component recommendations shown in the suggested next steps
table. The United Nations Industrial Development Organization Motor Systems Efficiency Supply Curves report shows that
higher savings may be achievable for each system area,
Potential Energy Potential Energy Savings
Nai MMEty
Sram M Ske Energy Use ( ) Savings (MMBtu) Savings (%) Opportunity Score
Compressed Alr 44,5431 8,908.6 200 % Hgh
Fans and Blowers 0.0 0.0 200 % High
Industnial Fachties 257205 3,858.1 150% High
Matenals Handling 0.0 0.0 0.0% High
Matenals Processing 25,4532 0.0 00% High
Process Heating 59,153.3 23,6613 40.0% High
Pumps 0.0 0.0 50.0% High
Steam Generation 0.0 0.0 200% High
Other 230,746.0
Total 385,616.1 36,428.0
3 230, 7 B Arouss Usage
°§° 230,000 3 [l Porectial Savings
5 60,000 &
s
- e
3 40,00
o .
3 2,000 [ 1
% 20,000
a2 8 G09]
3 ] m oop] o] [occlo] f.oofo]
o p— pas I -
Other Compeessad Av Materisls Materias Handvg Steam Germratvn
Processirg
Process Heatvrg st Faciities Fans & Blowers Pumps
System Name
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Potential Annual CO, Emissions Savings A

Based on the potential energy savings identified above, your plant may be able to reduce emissions of CO;. The following potential annual
CO; emission savings numbers are broad estimates based on industry averages and are not meant to reflect actual realized savings at your
plant. Factors such as CHP system or steam generator efficiency and primary fuel source for energy use systems such as furnaces and
bollers make a large defference in the actual amount of CO; emission saved. These Ders are pr ted as a broad estimate based on
estimated savings and industry averages only.

NOTE: Actual CO; savings from fuel/steam energy savings are based on the primary fuel source. The exact breakdown of the indvidual
primary fuels that are used at your plant for process heating, power generation and steam peneration Is beyond the scope of this tool. The
table below shows a range of potential CO; savings from fuel/steam use in your plant. The low end of the range s based on the use of fuels
that contain relatively low amounts of carbon such as natural gas. The high end of the range is based on fuels that have a high amount of
carbon such as coal (anthracte, bituminous or lignite). Your actual CO; emission reduction will depend on the actual primary fuels that are
used at your plant.

Potential Annual CO; Savings from Electricity: 6,544,090 b
Potential Annual CO, Savings from Fuel: 2,251,447 b
Potential Annual CO; Savings from Steam: 0 »

Suggested Next Steps

!

To sort, edit and track recommendtions from PEP, use the Project Opportunities Tracker.
Description
Category: Compressed air
Elminate inappropriate uses of compressed air

Impiement air leak management program

Use the DOE ArMast | & other resources to identify and quantify energy saving opportunities
Perform a detatled Compresse System Assessment at your site

Category: Process heating

Keep heat transfer surfaces clean by eliminating build up of soot, scale or other material.

Reduce or ehminate openings in the furnace to reduce radiation heat losses. Repalr cadks and damaged insulation in furnace walls,
doors etc. Keep the door opening to minimuen during operations.

Measure oxygen (02) and Carbon Monoxide CO or combustble in flue gases and take actions to reduce 02 in flue gases while
maintaining near 2ec0 value for CO or combustibles, In certain cases safety requirements may require to have high values of 02 in
flue gases. Consult your equipment suppher before making any changes.

(PHAST) to identify energy saving opportunities.
Category: Pumps

Explore the potential for using a ficed speed pump to supply base load and a smaller, properly szed fixed speed pump for trim
Evaluate the use of adjustable speed drives on pumps that have variable flow and are being throttied

Use the DOE PSAT software tool & other resources to identify and quantify energy saving opportuntties

Perform 3 detailed Pumping System Assessment at your site

Category: Steam Generation Equipment

Impiement a Be (IR E 163m Urad Manienance Drogram

———— —_— —  —

Verimliligi
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To sort, edit and track recommendtions from PEP, use the Project Opportunities Tracker.
Description
Category: Compressed air
Eliminate inappropriate uses of compressed air

Implement air leak management program
Use the DOE AirMaster+ software tool & other resources to identify and quantify energy saving opportunities

Perform a detailed Compressed Air System Assessment at your site
Category: Process heating
Keep heat transfer surfaces clean by eliminating build up of soot, scale or other material.

Reduce or eliminate openings in the furnace to reduce radiation heat losses. Repair cracks and damaged insulation in furnace walls,
doors etc. Keep the door opening to minimum during operations.

Measure oxygen (02) and Carbon Monoxide CO or combustible in flue gases and take actions to reduce 02 in flue gases while
maintaining near zero value for CO or combustibles. In certain cases safety requirements may require to have high values of 02 in
flue gases, Consult your equspment supplier before making any changes.

Conduct a detail energy assessment for your heating equipment using tools such as Process Heating Survev and Assessment Tool
(PHAST) to identify energy saving opportunities,

& Category: Pumps
Explore the potential for using a fixed speed pump to supply base load and a smaller, properly sized fixed speed pump for trim
Evaluate the use of adjustable speed drives on pumps that have variable flow and are being throttled
Use the DOE PSAT software tool & other resources to identify and quantify energy saving opportunities
Perform a detailed Pumping System Assessment at your site
& Category: Steam Generation Equipment
Implement a3 BestPractices based steam trap maintenance program
Improve thermal insulation of the overall steam system
Improve condensate recovery

Implement 3 BestPractices based steam trap maintenance program

implement 3 BestPractices based leak management program

Improve boiler efficdency by proper blowdown management
Improve boiler efficiency by proper air/fuel control
Use the DOE Steam BestPractices Tools to identify and quantify energy saving opportunities

Previous | | Saveto File
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Proje Faaliyetleri # |company Visit Date
. . . . 1 |Ataer Enerji 2/14/2011

20 sanayi tesisine saha ziyaretleri : .
. iy vy an . 2 |Polibak Plastik 2/14/2011

* Tesis basina mevcut enerji kullanimi olgumleri.

* Her tesis icin enerji baslangic durumunun belirlenmgs§Ms Jant Ve Mak San Tic AS 2/15/2011
* Her tesiste baglica enerji tuketen ekipmanlarin 4 |NORM Civata San 2/15/2011
tespiti. 5 [Schneider Electric 2/16/2011
* DOE’nin e-PEP yazilim araci kullanilarak 6 |Korozo Ambalaj 2/16/2011
enerji tasarruf firsat alanlarinin tespiti. s {EayianOlet Eleneri Sanic 2 A
Bu baslangic durum verileri nihai olarak, enerji verimliligi -8 |82k Ambalaj 2/17/2011
tedbirlerinin etkisini belirlemek icin proje sonunda 9 [Ege Plastik 2/18/2011
toplanan verilerle karsilastirilacaktir. 10 |Dirinler Dokum Sanayi Turizm Liman 2/18/2011
11 |Esen Plastik San Tic 2/21/2011
12 |Ege Tekstil San. Tic. Ltd. Sti. 2/21/2011
13 |0zgun Boya Sanayi ve Ticaret 2/22/2011
14 |Dost Cam Sanayi Ve Ticaret AS 2/23/2011
15 |Kroma Baski Oncesi 2/23/2011
16 |IAOSB Water Treatment 2/24/2011
17 |Felda IFFCO SDN BHD 2/24/2011
18 |Denizciler Dokumciiliik 2/25/2011
19 |Maktek AS 2/25/2011
20| ELTAS TRANSFORMATOR 2/25/2011

eere.energy.gov
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. RIDGE
Enerj| Ba§|ang|g Durumu ENERGY Renewable Energy o ANL SN

Figure (1) Baseline Energy and Production Chart Year 2010)
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IAOSB Tesislerinden birinde e-PAP

. » Energy Efficiency & ()--\K‘ ‘
kullanilarak elde edilen 6rnek sonuglar ENERGY | renewable Energy CRIDGE

National Laboratory

Potansiyel
. Yillik
Potansiyel Yillik Potansiyel Yillik Potansiyel Yillik o L
Enerji Tasarrufu Enerji Tasarrufu Enerji Maliyet Tasarrufu Yillik Enerji Maliyet Enerji Maliyet
(kwh) (Tipe gore Toplamin %'si) %) (T Tasarrufu
(Maliyet basina
Toplamin %’si)
e p— e e e
‘Basmnghihava | 1,964,000 1.74% $189,000 TRL 283,500 3.26%
791,000 0.70% $45,600 0.79%
TRL 68,400
T D T | TLUEEE T
Fanlarve Kériklers 264,000 0.23% $25,900 TRL 38,850 0.45%
_ 234,000 0.21% $6,600 TRL 9,900 0.11%
Diger 0 0.00% 0 TRLO 0.00%
Malzeme ellegleme 0 0.00% 0 TRLO 0.00%
_ 34,231,000 30% $1,359,100 TRL 2,038,650 23%
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Izmir Atatiirk Organize Sanayi Bélgesi (IAOSB)
Turkiye’de “Sifira Yakin Enerji Bolgesi” Projesi

Enerji Alaninda Mevcut Durum Degerlendirme
Raporu

Bu rapor,

= ]
15 -

BAYLAN &

Baylan Olcu Aletleri San Tict

Oak Ridge Ulusal Laboratuvari yetkilileri

Dr. Nasr Alkadi
Michaela Martin, P.E.

OAKRIDGE NATIONAL LABORATORY 1um @

Managed by UT-Dattelle tor the Department of Energy

tarafindan hazirlanmigtir.
17/2/2011

Baylan Olcu Aletleri San Tict’e ait 6zel bazi sirket bilgilerini iceren bu rapor
Baylan Olcu Aletleri San Tict’in yazili onayi alinmaksizin higbir sekilde tiglincii
sahislar ile paylagilmayacaktir.
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Ener‘ji Tan'l Arac Kutusu

¥

* GAP Analiz Araci

Enerji Onlem Maddelerinin
Uygulanmasi
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GAP Analizi: Sanayi tesislerinin:

. Tanlmlangn enerji azaltim hedefine ulasmak icin, gideriimesi gereken
EKSIKLIGI (GAP) tespit ederek eneriji verimliligi programini yonetmelerine;

« Buhar, proses isitmasi, basincli hava, fanlar, pompalar, proses sogutmasi
ve digerleri gibi bir ya da daha ¢ok enerji sistemindeki enerji tasarruf
EKSIKLIKLERINI tespit etmelerine;

 Enerji eylem planlarini onceliklendirmek amaciyla gugli bir grafik cizmek
icin ENPI 3.0 ve e-PEP’ten alinan verileri kullanmalarina. Bu veriler, araca,
e-PEP sonuclari ve tesis ekibi ya da harici danismanlar tarafindan
belirlenen fiili enerji tasarruf projeleri kullanilarak girilir.

 Proje uygulandiginda yesile donen bir otomatik renk kodlamasiyla,
belirlenen her enerji tasarruf projesinin uygulamasini izlemelerine

yardimci olan basit Excel tabanli bir aractir.
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» Baglangi¢ Enerji Tuketimi
* Enerji Azaltma Hedefi
e-PEP

* 5 enerji sisteminden
(Proses isitmasi- Buhar-Pompal

AP Analizi — Yuksek Seviye
-PEP tahminlerini kullanarak

-Fanlar- Basingl Hava- digerleri AP tahmin yapar
Potansiyel enerji tasarrufu (%) Analiz GAP Analizi - Daha hassas
Enerji Projeleri Araci

Tesiste tespit edilen enerji

Onlemlerini kullanarak tahmin
apar.

« Proses Isitmasi Onlem Maddg¢
« Buhar Onlem Maddeleri

« Pompalar Onlem Maddeleri
« Fanlar Isitma Onlem Maddeleri
- Basingh Hava Onlem Maddeleri
* Digerleri
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GAP Analizi
-
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GAP Analizi Grafikleri

TESIS SEVIYESINDE ENERJi GAP ANALIzi

U.S. DEPARTMENT OF Energy Efficiency & O\l\

EN ERGY Renewable Energy 'RIDGE

National Laboratory

Company Name: OSBUK PLANT CONTACT INFORMATION
Plant AC Planl 1 s
Product Aluminam Castings Address
Seloct Industry Type: 331 PRIMARY MFTAIS City/State
Plant’s Total Energy Consumption (MMBtu/Year): | 3,000,000 Phone
GAP ANALYSIS USING e-PEP RESULTS GAP ANALYSIS USING Plant Identified Encrgy Actions
= 100% > >
5 RG] z 3%
z 95% z Ry
: - : - :
g Rt 14% - =)
I = : "
o
- g T —— |
i -
6 0N 8
# *
e Desating Proomes Aasee  Comsmvadin Rawpline  frecess SOEMY  Compressesaw Ao Punse Comlbom Cther
Maaing ] s
CLICK Here to Enter e-PEP Results: > Click on Each System Type to Enter Your Energy Estimations
|
v
System Type % Energy Savings (Calculated) System Type % Energy Savings (Calculated)
mm 3.1% Process Heating Energy Actions Items 5.5%
5.0% Steam Energy Actions Items 6.8%
Compressed Air 4.5% Compressed Air Energy Actions ltems 2.0%
4.1% Fans Energy Actions Items 4.0%
Pumps 2.0% Pumps Energy Actions ltems 0.5%
Process Cooling and Refrigeration 0.6% Protess Cooling & Refrigeration Energy Actions ltems 1.8%
6.4% Other Energy Actions Items (HVAC - Lighting....} 2.7%
Total 25.6% Total 23.3%
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Uygulamanin izlenmesi

PROCESS HEATING ENERGY SAVINGS ACTION ITEMS - SUMMARY INFORMATION Implementation Followup
& ld‘c:t.i;ie 0l ENTER Your Energy Action [tem T Bl R Responsible | Due Date | Status Issues
g | ldentified $ | KWh | MMBtu | Fuel Type fayback (Year
PHI| 2008 | DOEExpert (Install Blowdown Energy Recovery $180.000 | 0 §0,000 | Natural Gas 30 Io Planizg
PH2| 2009 | DOEExpert [Repair Dyneon Condensate Pumps §35.000 0 30,000 | Narural Gas 1.0
PH3| 2009 | DOEExpert |Oven Steam Trap Replacement §50,000 0 20,000 | Natwral Gas 20 Io Pleesiag
PHS| 2009 l’"";‘;i"" Oven Optimization $10000 | 0 1250 |NaralGas| 40 Io Progress
PHS| 2009 h'";‘:.i"'!.‘ Repair observed insulation issues $3.000 0 375 | Naural Gas 5.0
PH6| 2010 | Private Expert (Repair failed steam traps in Building 4 $30.000 0 3,750 | Natural Gas 20 Io Pheaning
PH7| 2010 | Private Expert Implement World-Class Trap Management $150000 | 0 18,750 | Natural Gas 1.0
PHS| 2011 | Private Expert |XX 0 10000
PHY 0
PHIO 0
Total Energy Savings S508000f 0 | 164,125
Plants Total Energy Consumption (MMBtu'Year) 3,000,000'
% Source Energy Savings Potential - Process Heating | 5.5%
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GAP’1 calistiralim
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Daha fazla bilgi igin kaynaklar ENERGY | neneratie trony ¥RivcE
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Q Bilgi Notlari, Kilavuz Dokliimanlar, Bultenler, Brosilirler,

Raporlar, Yazilim Araglari, Veri Kaynaklari

En son bilgi ve kaynaklar icin DOE’'nin asagidaki web sayfalarini ziyaret edin :
lleri imalat Ofisi (AMO) Web Sayfasi:

http://www1.eere.energy.gov/manufacturing/

En lyi Uygulamalar Web Sayfasi :

http://www1.eere.energy.gov/manufacturing/tech deployment/index.html

Diger Bilgiler Web Sayfasi :

http://www1.eere.energy.gov/manufacturing/industries technologies/index.htmi
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L] U.S. DEPARTMENT OF s () K
Te§ekkur ENERGY Energy Efficiency & g‘Rl\l)(;l{

Renewable Energy :

National Laboratory

Q Dr. Srinivas Mirmira, Shane Harper, and Jennifer U.S. DEPARTMENT OF

Lyon — ABD Enerji Bakanhgi (DOE), Politika ve EN ERG I

Uluslararasi Iligkiler Ofisi

3 Sn. Nurettin Ozdebir, OSBUK Baskani

Q Dr. Yavuz Cabbar. OS ElSJ.lI;ULUSU—l
0 Sn. Erdal Calikoglu, Enerji ve Tabii Kaynaklar

Bakanlgi
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U.S. DEPARTMENT OF ffici OAK
Sorular ve Cevaplar ENERGY | ooy Sioery & ERivGr

National Laborato
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Tesekkurler! (Thank you!)  griray | e Efcency & FOAK

Renewable Energy :

National Laboratory

Sizinle ¢caligsmaktan minnettariz

We Appreciate
\ Your Business!

Nasr Alkadi Sachin Nimbal_kar
Oak Ridge National Laboratory

Oak Ridge National Laboratory nimbalkarsu@ornl.gov

alkadine@ornl.gov
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