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- Yatinm Maliyeti

- Tasarruflar, Giderler , Net Kazanc

- Basit Geri Odeme Siiresi

> : - Net Buguinkd Deger

=Y EtUtlerlnde - Iskonto Orani ve Enerji Birim Fiyat Enflasyonu
Finansal - I¢ Verim Orani (Ic Karlilik Orani)

Ana“Zler - Ornek Hesaplamalar — Derin Renovasyon Senaryosu Finansal
Analizi

- Ornek Hesaplamalar — Trijenerasyon Sistemi Finansal Analizi

- Soru/Cevap
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KABEV projesi EV etlt raporunda sunulan enerji verimliligi
dnlemleri icin yatinm maliyetleri su sekilde belirlenir.

= Onerilen EVO'ler icin CSB Birim Fiyatlari
3 Farkli Proformadan En Dusuk Teklif + 25% Muteahhit Kari

Yatirnm
" " Yatirirm hesabi asagidakileri de icermelidir.
Maliyeti e G S
+ 25%
« S6kme/Takma Maliyeti Kar

Montaj ve Isletmeye Alma Bedeli

Bakim, Onarim, Kontrol ve Isletme Maliyeti

Hurdaya Ayirma Bedeli
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Tasarruflar:

 Onerilen enerji verimliligi 6nlemi neticesinde elde edilen
enerji maliyeti azaltimi

« Bakim ve onarim giderlerindeki azalis
Tasa rruﬂar, - Isletme giderleri (Is glict, alinan hizmet giderleri, vb)

Giderler,

Net Kazang Giderler:
 Rutin servis giderleri (aylik, 6 aylik, yillik, vb)

 Rutin zorunlu muayene giderleri (varsa)

 Sarf malzemeleri (filtre, yag, vb)

Net Kazan¢ = Tasarruflar — Giderler
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Basit

Geri Odeme
Suresi

Yilhk net kazanclarin, yatinmin risk seviyesine veya paranin zaman
degerine uygun bir faiz oraninda bugunku karsihgina CEVIRMEDEN
(iskonto etmeden) yatirm bedelini ne kadar strede 6deyecegini
goOsteren parametredir.

Yatirim Bedeli
Yillik Net Kazanc

Basit Geri Odeme Siresi (Yil) =

Ornek:

(A) Yatirnm Bedeli = 250.000 TL

(B) Yillik Enerji Tasarrufu = 65.000 TL

(C) Yilhk Bakim & Onarim ve Sarf Malzemesi Gideri = 15.000 TL
(D = B -C) Yilhk Net Kazan¢ = 65.000 — 15.000 = 50.000 TL

(E = A/D) Basit Geri Odeme Siiresi = 250.000 / 50.000 = 5 Yil
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Net Bugunku
Deger

Net Buglnku Deger (NBD) yatinmin zaman icindeki butln
gider ve gelirlerinin her birini, yatinmin risk seviyesine uygun
bir faiz oraninda bugtinki karsiigina CEVIRIP (iskonto edip)
toplayarak, karlihk ya da zararhligini tek bir rakama
indirgemektir.

Enerji verimliligi 6nlemleri finansal analizlerinde net bugunku
deger hesaplanirken nakit akisi genel olarak 15 - 20 yil olarak
alinir. NBD hesaplamalari yapilirken ekipman ekonomik omri
dikkate alinmaldir. (Ornegin aydinlatma armatirleri degisimi
dnerisi icin 8. yillda yatinnm maliyetinin yenilenmesi)

- Nakit akisi = Orn. 20 yil
* Net Bugunkd Deger > 0

JJescarus,. TR @SCL:N
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Iskonto Orani
ve
Enerji Birim

Fiyat
Enflasyonu

EVO finansal analizlerinde kullanilacak olan iskonto
orani ulkelerin/sirketlerin yatinm fizibilite hesaplarinda
kullanilan faiz oranini ifade etmektedir.

Orn. iskonto Orani = Orn. 15%

4 yil  sonraki 100 TL'nin  bugunki  degere
donusturtlmesi:
100

Bugiinkii Deger = (1+0.15)4 = 57.18 TL

* Enerji birim fiyat enflasyon orani ise ge¢mis dénem
(10-15 yillik) enerji birim fiyatlarinin ortalamasini ifade
etmektedir.

- Orn. Enerji Birim Fiyati Enflasyon Orani = 12.75%

iskonto
Orani
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Ic Verim
Orani
(Ic Karhilik

Orani)

Bir projenin ekonomik émrid boyunca saglayacagi net
nakit  girislerinin  buguinkd  degerini,  yatirm
harcamalarinin buginkl degerine esitleyen indirgeme
oranidir.

ic Verim

(Karhhk)
Orani

Diger bir bakis acisiyla, bir projenin net bugiinki
degerini sifira esit kilan iskonto (indirgeme) oranidir.
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Net Bugunku
Deger —

Ornek Tablo

o 1 2 3 4 5 Toplam

Yatinm Bedeli (TL) -$1,000,000  $0 7o) ko 7o) ko
Yillik Gider (TL) bo -£20,000 -622,400 -525,088 -£28,099 -£31,470
Yillik Gelir (TL) ko $320,000 $358,400 $401,408 449,577 %503,526

MU ERNELG U ENQUS AN -£1,000,000 £300,000 £336,000 376,320 £421,478 $472,056
iskonto Edilmis
. -4 260,870 ¢ 64 b t 82 & 6
Yillik Net Nakit Akist (TL) 1,000,000 £260,870 254,064 247,437 £240,982 234,695 £238,047

iskonto Edilmis Kimulatif

. -5 -3 -£ -t t,
Yillik Nakit Akisi (TL) 1,000,000 -4739,130 -£485,066 -6237,630 £3,352 ©238,047

Kabuller: Finansal Perf. Gostergeleri:
Iskonto Orani = %15 NBD = 238,047 TL
Enerji Birim Fiyat Enflasyonu = %12 Ic Verim Orani = %23.87

A=
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Ya N d a k| g O rse | d e O rne k b | r Derin senaryo altinda belirlenen 9 énlemin tamamina iliskin maliyet analizi asagida verilmistir.
KABEV projesinde tim EVO'ler R ——
icin yatinm maliyetlerini iceren o WMIOROE

TONOMK BLEMEMALNET oo it kazang NBD k0 86D

. . EDINIM BEDELI ~ ALMAMALIYETI MR MANTENANCE
O r n e k f| n a n Sa | a n a I |Z ta b | OS u ye r ACQUISTION COST  INSTALLATION AND QoD FINANCIAL SAVING - WINNINGS NPV IRR SRT

ECONOMIC CONTROL AND

&) COMMISSIONING COST [¢) &) () % (VEAR)

LIFE(YEAR) OPERATING COST

Hesaplamalar [Kkak
p d F w27 450936777 1677.67614  $626.73937| -63.302.605,24 -83,71%

2022 €58.57728  £762.385,66 £703.808,37|-62.770.425,00 -48,32%

[ ]
D e rI n 2023 £67.36388 £857.683,86 £790.319,99( -£2.250.776,77 -24,04%
2024 £77.46846 +964.804,35 £887.425,89] -61.743.388,14 -871%

Renovasyon

2005  £89.088,73 £1.085.506,14 $996.41742{-61.247.992,58 1,25%
2026 $102.452,03 £1.221.194,41 £1.118.742,37] -b764.329,38 7,99%
2027 $117.819,84 £1.373.843,71 £1.256.023 87 -b292.14349 12,72%

B u sena ryo d d t rij €nera Syo n 2028 $135.492,82 £1.545.574,17 £1.410.081,36] £168.814,61 16,14%
S e n a ryo S u S i Ste m i b u | unmasin d an d 0] | ayl 2029 $155.816,74 £1.738.770,95 £1.582.95421| £618.788,99 18,68%

2030 £179.189,25 £1.956.117,31 £1.776.928,07] £1.058.01843 20,60%

. 10 y||da ek b|r ba k|m ve ko n‘tro| MDA WBTHN 2031 5124871935 £2200631,98 $951912,63( 6126262560 21,34%
. . o 2032 £14904029 £2475.710,98 £2326.670,69| £1.697.496,99 22,65%

FI n a n Sa | ma||yet| eklenm|§t| r. 2033 £17139633 £2.785.174,85 £2613.778 51| £2.122.30907 2367%
5 . 2034 £197.10578 313332170 £2936.21592| $2537.280,53 24,49%
2035  £206671,65 £3.524.986,92 £3.298.31527| 5294262528 25,14%

An a | I ZI 2036 £26067240 £3.965.610,28 £3.704.937,88| $3.338.552,62 2567%
2037 £299.77326 446131157 £4.161.538 31| $3.725.267,5 26,11%
2038 £304.73924 501897551 £4.674.236,27| $4.102.96947 2646%

2039 $396.450,13 £5.646.347,45 £5.249.897 32| £4.471.855,19 126,76%
2040 £455.917,65 £6.352.140,88 £5.896.223,23| £4.832.116,07 27,01%

6,14

Basit geri 6deme suresi 6.14 yil
cikmaktadir.
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Ornek
Hesaplamalar
— Derin
Renovasyon
Senaryosu

Finansal
Analizi

Yandaki grafikte de goruldugu
Uzere projede derin renovasyon
senaryosu icin asagidaki degerler
cikmaktadir. £5.00000000
£4.000,000,00
£3.000.000,00
£2.000,000,00

£1.000.000,00

Net BugUnku Deger =
4.832.116,07 TL,

0,00

NBD (NPV) [£]

-1.000.000,00
-$2.000.000,00
Ic Karlilik Orani = 27.01% e

-44.000.000,00

-5.000.000,00

£4.832,116,07 100,00%
80,00%
27,01% 60.0%
40,00%
1,25% 20,00%

o ED =0 (KO
NPV IRR
(&) %
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Ornek
Hesaplamalar

Trijenerasyon
Sistemi

Finansal
Analizi

Asagidaki 6rnekte ise enerji verimliligi dnlemi olarak sunulan
trijenerasyon sistemi icin finansal analiz hesaplar yer

almaktadir.

TRIGEMERATION SYSTEM EEM Project Parameters

Cost/ Benefit

Financial Benefits / Costs
Annual Energy Efficiency Savings

Investment Costs

UsD/year 493,772.07
Annual Operation & Maintenance (0&M) Costs UsD/year -51,498.64
Overhaul Maintenance Costs (every 10-year) usD —8?,193.45‘
Annual Financial Savings UsD/year 442,273.43

Key Financial Variables

Initial Investment Cost usD 5 1,225,293.36
O&M Contract (for first 20.000 working hours) usoD 5 =
Total Investment Cost uspD 4 1,225,203.36

Inflation [or average annual energy price increase rate) % 2%
Discount Rate % 5.5%

KEY PERFORMANCE INDICATORS (KPI) Unit . RESult

(20 years)

Met Present Value (NPV) uspD 5% 5,010,672.08
Simple Pay-Back Period years 2.8

Internal Rate of Return (IRR) o 30.9%
Benefit Cost Ratio (BCR) 5.1

AT =
Yescarus, TR @S
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Ornek
Hesaplamalar

Trijenerasyon
Sistemi
Finansal
Analizi

Cash Flow {20 Years)
Year 1 2 3 4 5 6 1 g 9 10
Calendar Year 2020 2011 2022 2013 2024 2025 2026 2027 2028 2028 2030
Annual Energy Efficizncy Savings 5 49377207|5 S0364751(S 51372046 |6 GS2399487|% 53447477 |5 54514265 SS606755|% 56718890\ 6 57BS3LGR| & 59010333
Annual Operation & Maintenance (O&M| Costs 5 5 § 5357919|§  -5465077|%  -5574378|5  SG8%B6A|S§ 5799583 |§  -591%575| &  -6033BAG| S -BLEdSAL
Overhaul Mzintenance Costs [every 10-year) 5 5 5 5 § § 5 5 5 § -104,204.25‘
Total Financial Savings § 4377207\ 8 SO3GA7SL| S 46014128 |5  46934440| % 47873088\ & ABB30S60(%  49R07L72| 4 S0B033A5| S 51810381 & 4243843
Initial Investment Cost § -1,22529336| § § § § § § § § § $
O&M Cantract {for first 20.000 warking hours) § -8 5 § § § § § 5 5 §
Net Annual FinancialBenefi [Cost] § 420509336 $ A%TI207| S SO3G4TSL|S 6004128 |8 4693040|%  47T098| 5 48830560(%  4%O7AT2| S SOR033M5 & GI89381|% 42435343
Cumulative Financial Benefit (Cost) §-120529336|5 -73152129(§ 227873785 13226750|%  70161160\5 118034258|% 18GBA4BAD|S 216571980|5 267475305|5 3192946875 361730030
Discounted Annual Financial Benefits (Costs) §-120509336| 5 46BO3040(S 452503325 39186260|% 37886242\ S 36629352|§ 3S414160|% 34239283 & 33103383 | % 32005166|5 24841948
Discounted Cumuative Financial Benefis (Costs) §12509336|%  T9T6296|% 30475964|S§  8710096(§ 46506538| % #3105890|% 118640050(§ 15I879334(S 18S9E76|S 217987881|¢ 242830830
Cash Flow (20 Years)
Year 1 12 13 14 15 16 17 18 19 20
Calendar Year 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Annual Energy Efficiency Savings 5 B0190540(% 61394351\ % 62620238|5 63874682 (%5 BSISILTE| S 654552205 67784324\ 5 69140010(5 F0522811(% 71933267
Annual Operation & Maintenance (O&M) Costs § -B277655|§  -6403209|5 -6531273| 5  -G661BOB| S -6795136| % -6931039|%  -7069660| S 7211053 (% -7355274(§ 7502379
Overhaul Maintenance Costs (every 10-year) § B - 18 § § 5 5 5 5 5 7
Total Financial Savings § 53912884 |% 54991142|5 560909.65|% 57212784| & 5B3570.40( 6 59524181|% 607146645 61028058 (% 631675375 64430887
Initial Investment Cost § - 15 -5 § § 5 5 5 5 5
O&M Contract {for first 20.000 working hours) 5 - |8 - |8 § § § § § § §
Net Annual Financial Benefit Cost) §  53012884|5 54991142 (% 56000965|§ 572127845  58357040(%  59524181| 5 60714664 |5 61928958 |§ 631675375  644,30887
Cumulative Financial Benefit (Cost) 5 4196429145 470634056 |5 526725021|% 5839378055 642294845|5 701819026|% 762533680(5 B824462648|5 887630184 |5 952061072
Discounted Annual Financial Benefits (Costs) § J0916B26|% 28024324|5 17964750\ 5 27037000|%  26140047|6 25272841|% 20434406| 5 23623786|5 22840058 |§ 22082331
Discounted Cumulative Financial Benefits (Costs) 5 1727476565 301671980|5 329636730(% 3566737.39|% 382813786|5 408086627|5 432521033|5 456144819|5 478984877|% 501067208
AT =
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