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1  Descr ip t ion  of Pr oject :  
 

1.1  Project title 
 

The Yok uslu-K alk and ere Hy droelect r ic Pow er Plan t  (Th e p roject  w ill be refered  as  K alk and ere 

HEPP in  th e res t  of  t h is  docu m en t) 

Ver sion  8 , 05 /08 /2011  
 

1.2  Type/Categ ory of the project  
 

Th is  is  a  volu n ta r y  p r oject , bu t  it  follows th e CDM r u les .  

 

Th e appr oved  baselin e an d  m on itor in g  m eth odolog y  ACM0002 -Ver s ion  1 2 : “Con solidated  baselin e 

m eth odolog y  for  g r id -con n ected  electr icity  g en erat ion  f rom  ren ew able sou rces ” (“A CM0002”) is  

app lied .  

 

Accor d in g  to An n ex  A of th e Kyoto P r otocol, th e Pr oject  fit s  in : 

Sectoral Scope Number:  1  

 Sectoral Scope:   En er g y  In d u s t r ies  -R en ewable En er g y  

 

Th e p r oject  is  n ot  a  g r ou ped  p r oject . 

 

1.3  Estimated amount of emiss ion  reductions  over the crediting  period including  

project s ize: 
 

Project s ize 
Tonnes  CO

2
 equivalent emiss ions  

reductions  per y ear. 

K alk and ere R un-of-

River   Hy d roelect r ic 

Pow er Plan t  

Micro project Less  th an  5 .000  NO 

Project Between  5 .000  an d  1 .00 0 .000  YES 

Meg a Project Mor e th an  1 .000 .000  NO 

 

On ce im plem en ted , it  is  es t im ated  th a t  th e P r oject  will r ed u ce 100 ,089  tCO
2
e an n u ally , wh en  both  

power  h ou ses  a r e in  op er a t ion , g en er a t in g  an  expected  tota l of 977 ,701  tCO
2
e for  th e d u r a t ion  of 

th e in it ia l 10 -y ea r  cr ed it in g  p er iod . Th e Pr oject ’s  es t im ated  an n u al ER s over  th e 10 -yea r  cr ed it in g  

per iod  a r e a s  follows:
1
 

 

Year 
Annual es timation of emiss ions  reductions  

in  tonnes  of CO
2
e 

2011  79.545 

2012  97.444 

2013  100,089 

2014  100,089 

2015  100,089 

2016  100,089 

2017  100,089 

2018  100,089 

2019  100,089 

                                                 
1
 Th e fir s t  u n it  of th e fir s t  p ower  h ou se s ta r ted  to g en er a te elect r icity  on  Decem ber  30 , 2010 . Th e oth er  two 

u n it s  wer e com m ission ed  on  J an u ar y  28 , 2011 . Th er efor e, em iss ion  r edu ct ion s  of th e pr oject  a r e ca lcu la ted  

for  on ly  fir s t  u n it  in  J an u ar y  2011 .  In  addit ion , th e secon d  power  h ou se (Kizilag a c) is  expected  to be 

com m en ced  on  Mar ch  1
s t
, 2012 .  
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2020 

 
100,089 

Total es timated reductions  

(tonnes  of CO
2
) 

977,701 

Tota l n u m ber  of cr ed it in g  y ea r s  10 

An n u al aver ag e over  th e cr ed it in g  

per iod  of es t im a ted  r ed u ct ion s  (ton n es  of 

CO2e) 

97,770 

1.4  A brief description of the project: 
 

Th e Kalk an d er e Hyd r oelect r ic Pr oject  con sis t s  of th e con s t r u ct ion  of a  g r een field  on e weir  an d  two 

r u n -of-r iver  h yd r oelect r ic power  p lan t s  loca ted  in  th e İ y ider e r iver  bas in , in  Tu r k ey’s  Easter n  

Black sea  Reg ion . Tota l in s ta lled  capacity  of th e p r oject  will be  43 ,47 MWm  / 42 ,33MWe 

 

Th e p lan t  h as  been  d es ig n ed  to g en er a te elect r icity  by  u t ilizin g  th e 100 .2  m  of h ead  between  th e 

ta ilwater  level of th e u pst r eam  ex is t in g  Cevizlik  HEPP an d  th e In cir lik  HEPP p r oject  wh ich  is  

u n d er  p r oject  s tag e an d  will be loca ted  down st r eam .  

 

Th e water  d iver t ed  fr om  th e weir  will be t r an s fer r ed  to “Kalk an der e Power  Hou se” th r ou g h  a  

tu n n el. Th e tota l in s ta lled  cap acity  of th e tu r bin es  in  Kalk an der e Power  Hou se is  35 ,79  MWm . Th e 

tu r bin ed  wa ter  will be t r an sfer r ed  to “Kizilag ac Power  Hou se” th r ou g h  an oth er  tu n n el. Th e tota l 

in s t a lled  cap acity  of th is  p lan t  is  7 ,68  MWm  

 

Th e m ain  pu r pose of th e p r oject  is  to g en er a t e appr oxim ately  179 ,050  MWh /year  of elect r icity  to 

su pply  th e n a t ion al g r id  u s in g  a  r en ewable r esou r ce an d  tapp in g  th e s ig n ifican t  h yd r opower  

poten t ia l in  th e r eg ion . Th e p r oject  act ivity  r edu ces  g r een h ou se g ases  (GHGs) em iss ion s  th a t  wou ld  

h ave oth er wise occu r r ed  in  th e absen ce of th e p r oject  act ivity  by  avoid in g  elect r icity  g en er a t ion  

fr om  foss il fu el sou r ces . Th e aver ag e an n u al em iss ion  r ed u ct ion s  of th e p r oposed  Pr oject  for  th e 

in it ia l cr ed it in g  p er iod  a r e es t im a ted  to be 100,089 ton n es  of CO
2
e (tCO

2
e). 

 

Th e Kalk an d er e Hydr oelect r ic P r oject  con t r ibu tes  to th e r eg ion ’s  su s ta in able d evelopm en t  in  

par t icu la r  an d  Tu r k ey’s  su s t a in able develop m en t  in  g en er a l by :  

 in cr eas in g  th e u se of r en ewable en er g y  sou r ces  for  g en er a t in g  elect r icity  

 m eet in g  th e n eed  of elect r icity  g en er a t ion  an d  su pply  in  Tu r k ey  in  a  su s t a in able way ,  

 decr eas in g  th e con su m pt ion  of foss il fu els ,  

 r ed u cin g  em iss ion  of GHGs fr om  th e n a t ion al elect r icity  g r id , t h er eby  r edu cin g  th e effect s  of 

g lobal clim ate ch an g e in  th e m ediu m  an d  lon g  ter m , an d  

 pr ovid in g  job oppor tu n it ies  as  exp ected ly  200  p eople on  aver ag e will be h ir ed  du r in g  th e fou r  

yea r s  con st r u ct ion  ph ase of th e p r oject . 

 

Th e p r oject  con t r ibu ted  in  th e socia l an d  econ om ic d evelopm en t  in  th e p r oject  a r ea  s ig n ifican t ly  a s :  

 

 th e p r oject  own er  h as  d on a ted  a lm os t  a r ou n d  1  m illion  Dola r s  (1 ,669 ,2 73  TL)  to socia l an d  

econ om ic d evelopm en t  p r ojects  a t  t h e r eg ion  of th e p r oject  act ivity . Don at ion s  wer e m ad e to 

Rize an d  Tr abzon , th e t wo n ea r es t  cit ies  to th e p r oject  a r ea , Gover n m en t  Offices  for  r en ovat ion s  

of som e pu blic bu ild in g s . Som e sch ools  in  th e p r oject  a r ea  wer e p r ovid ed  with  s ta t ion er y  su pply 

as  well a s  food  an d  m ilk  to im p r ove th e n u t r it ion a l con dit ion s  for  th e s tu den t s .  Local p eople in  

th e p r oject  a r ea  u se m ech an ica l cable car s  for  t r an sp or ta t ion .  

 th e p r oject  own er  m ade it s  m ach in er y  an d  equ ip m en t  ava ilable for  con st r u ct ion  an d  

im pr ovem en t  of p u blic bu ild in g s  an d  in fr a s t r u ctu r e in  th e p r oject  a r ea . 

 

1.5  Project location  including  g eog raphic and phys ical information  allowing  the 

unique identification  and delineation of the specific extent of the project: 
 

Th e Pr oject  s it e is  loca ted  in  Tu r k ey , in  Easter n  Black  Sea , in  th e bou n da r ies  of Rize p r ovin ce; two  

power h ou ses  of th e p r oject  a r e loca ted  a s  followin g : 

 

Kalk an d er e Power h ou se between  40º 53  ’47”-n or th  la t itu d es  an d  40º 25 ’ 4 5” eas t  lon g itu des . 

Kizilag ac Power h ou se between  40  º 54’ 27 ,81” -n or th  la t itu d es  an d  40  º 25’ 16 ,97” eas t  lon g itu d es . 
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Th e followin g  fig u r e sh ows  th e p r oject ’s  loca t ion : 

 

 
Fig ure 1 : Project ’s  locat ion  

 

1.6  Duration of the project activity /crediting  period: 
 

- Pr oject  s ta r t  d a t e: 30
th

 of Decem ber  2010  (Date on  wh ich  th e p r oject  com m en ced  elect r icity  

p r odu ct ion ) 

- VCS cr ed it in g  p er iod  s ta r t  da t e:  J an u a r y  1
s t
, 201 1

2
 

- VCS pr oject  cr ed it in g  p er iod : 10  year s , r en ewable on ce. (Tota l cr ed it in g  p er iod  20  y ea r s)  

 

1.7  Conditions prior to project in itiation: 
 

As th e p r oject  act ivity  is  a  Gr een field  p r oject , t h e con dit ion s  p r ior  to th e p r oject  in it ia t ion  is  t h e 

con t in u a t ion  of th e cu r r en t  s itu a t ion , i. e. th e equ iva len t  am ou n t  of en er g y  wou ld  h ave been  

pr odu ced  by  oth er  g r id -con n ected  u n it s , wh ich  a r e m ain ly  th er m al power  p lan ts , u n der t ak in g  

bu sin ess  as  u su a l m ain ten an ce.  

 

1.8  A description  of how the project will achieve GHG emiss ion reductions  and/or 

removal enhancements: 
 

Th e Kalk an der e Hyd r oelect r ic Power  Plan t  r ed u ces  g r een h ou se g as  em iss ion s  th a t  wou ld  h ave 

oth er wise occu r r ed  in  th e absen ce of th e p r oject  act ivity  by  avoid in g  elect r icity  g en er a t ion  fr om  

                                                 
2
 The commissioning date of the project is December 30, 2010. However, the crediting period is started with the first day of 2011. 
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foss il fu el sou r ces  both  in  th e oper a t in g  m ar g in  an d  bu ild  m ar g in  of th e sys tem . Th e aver ag e 

an n u al em iss ion  r edu ct ion s  of th e p r op osed  Pr oject  for  th e in it ia l cr ed it in g  p er iod  a r e es t im ated  to 

be 97,770 ton n es  of CO
2
e (tCO

2
e). 

 

 

 

 

 

 

1.9  Project technolog ies , products , services  and the expected level of acti vity:  
 

Project  Technolog y : 

Th e followin g  table sh ows  a  fu ll d et a il of t h e p r oject ’s  t ech n ica l sp ecifica t ion s:  
 

Kalkandere Power Plant 
 

Property  Unit Amount 

Catch m en t  Ar ea  k m
2
 881 .70  

Aver ag e Disch a r g e m
3
/s  29 .52  

Desig n  Disch a r g e m
3
/s  50 .00  

Reg u la tor  Cr es t  E leva t ion  m  220 .00  

Reg u la tor  Th alweg  Elevat ion  m  214 .00  

Flood  Water  Level m  224 .92  

Flushing  Gate  

Cr est  E leva t ion  m  214 .00  

Fou n da t ion  Eleva t ion  m  213 .50  

Cr es t  Len g th  m  4 .00  

Nu m ber  of Ga tes   2  

Gate Size m  x  m  x  

m  

3 .00  x  3 .00  x  4 .00  

Settling  Basin  

Width  m  3 .00  X 4 .00  

Set t led  Pa r t icu la r  Size m m  0 .30  

Settling  Tunnel 

Type  u n d er g r ou n d  tu n n el 

Nu m ber  of Tu n n els   3  

In n er  Diam eter  m  4 .00  

Th ick n ess  of Con cr ete m  0 .50  

Tu n n el Capacity  m 3/s  16 .67  

Tu n n el Len g th  m  50 .00  

Headrace Tunnel 

Type  Cir cu la r , con cr et e lin ed  pr essu r e 

tu n n el 

In n er  Diam eter  m  4 .00  

Th ick n ess  of Con cr ete m  0 .40  

Tu n n el Capacity  m
3
/s  50 .00  

Head r ace Tu n n el Len g th  m  6 ,806 .00  

Surg e Tank  

Type  Var y in g  Cr oss  Sect ion  

Top  Elevat ion  m  238 .50  

Bot tom  Elevat ion  m  139 .60  

Max. Water  Level m  234 .67  

Min im u m  Water  Level m  190 .25  

In n er  Diam eter  m  4 .00  - 16 .00   

Penstock  

In n er  Diam eter  m  3 .60  

Aver ag e Steel Th ick n ess  m m  15 .50  

Len g th  m  199 .85  

Powerhouse 

Len g th  m  46 .00  

Width  m  17 .40  
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Table 1 : K alk an dere’s  Tech n ical propert ies  

 

Kizilag ac Power Plant: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 : K izilag ac’s  Tech n ical prop ert ies  

 

 

Th e tu r bin e an d  g en er a tor  m an u factu r er  is  Voith  Hyd r o an d  In da r  -. Th e m an u factu r er  is  a n  

Ger m an  an d  Spain  com pan ies , accla im ed  for  it s  in t eg r a ted  power  p lan ts  an d  power  p r od u ct ion  

ser vices . For  Kalk an der e Power  Plan t , Voith  Hyd r o an d  Siem en s  h as  been  select ed  a s  th e 

equ ip m en t  p r ovider  becau se of it s  r eliable qu ality  p r odu ct s  an d  t ech n olog y , wh ich  is  a  g r id  

fr ien d ly  t ech n olog y  with  low m ain ten an ce n eeds  a s  well as  low n oise an d  low en vir on m en ta l  

im pacts . For  Kizilag ac Power  Plan t  n eg ot ia t ion  a r e bein g  ca r r ied  on  for  th e su pplier  select ion .  

 

Th e d es ig n  will be set  accor d in g  to th e Com p u ta t ion al Flu id  Dy n am ics  based  ca lcu la t ion s . Th e 

equ ip m en t s  an d  m ech an ica l pa r t s  will be m an u factu r ed  abr oad  an d  th en  d eliver ed  to th e p r oject  

Pr oject  Disch a r g e m
3
/s  50 .00  

Tailr a ce Eleva t ion  m  119 .00  

Tu r bin e Axis  Level m  117 ,50  

Tu r bin e Typ e  Hor izan ta l Axis  F r an cis  

Gr oss  Head  m  100 .20  

Net  Head  m  76 .09  

In s ta lled  Capacity  MW
e
  35 .79  

Un it  Capacity  MW
e
  11 .93  

Nu m ber  of Un its    3   

Property  Unit Amount 

Aver ag e Disch a r g e m
3
/s  29 .52  

Desig n  Disch a r g e m
3
/s  50 .00  

Headrace Tunnel 

Type   Lin ed  Pr essu r e Tu n n el 

In n er  Diam eter  m  4 .00  

Th ick n ess  of Con cr ete m  0 .40  

Tu n n el Capacity  m 3/s  50 ,00  

Head r ace Tu n n el Len g th  m  1 ,150 .00  

Surg e Tank  

Type  Var y in g  Cr oss  Sect ion  

Top  Elevat ion  m   126 .00  

Bot tom  Elevat ion  m   111 .00  

Max. Water  Level m   124 .00  

Min im u m  Water  Level m   111 .90  

In n er  Diam eter  m   4 .00m  (down ), 22 .00m  (u p) 

Penstock  

In n er  Diam eter  m   3 .80  

Aver ag e Steel Th ick n ess  m m   50 .00  

Len g th  m   55 .00  (to m an ifold) 

Powerhouse 

Len g th  m   34 .00  

Width  m   27 .50  

Pr oject  Disch a r g e m
3
/s  50 .00  

Tailr ace Eleva t ion  m   102 .60  

Tu r bin e Axis  Level m   98 .00  

Tu r bin e Typ e  Ver t ica l Axis  Kaplan  

Gr oss  Head  m   1 ,600  

Net  Head  m   12 .00  

In s ta lled  Capacity  MWm   7 .68  

Un it  Capacity  MWm  2 .56  

Nu m ber  of Un its   3   
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s it e. Th is  t ech n olog y  h as  been  ch osen  becau se it  h a s  been  con sid er ed  to be th e m os t  su it able for  th e 

p r oject . 

 

Expected  level of act iv ity :  

As it  was  s ta ted  in  Sect ion 1 .4 , Kalk an der e Hy dr oelect r ic Pr oject  will g en er a t e appr oxim a tely  

179 ,050  MWh  of elect r icity  an n u ally . Th e followin g  fig u r e an d  t able sh ow th e m on th ly  expected  

level of act ivity :  

 

0,00

5,00

10,00

15,00

20,00

25,00

30,00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly Expected  Energy Production (GWh)

 
 

Fig ure 2 : K alk an d ere’s  Ex pected  level of  A ct iv it y   

 

 
Months  Jan  Feb Mar Apr  May  Jun Jul Aug  Sep Oct  Nov  Dec TOTAL 

Monthly  

Energ y  

(GWh) 

6.97  7 .60  11 .55 22 .58 28 .15 27 .90 21 .06 11 .81 9 .68  11 .44 11 .22 9 .09  179.05 

 

Table 3 : Ex p ected  Level of  A ct iv ity  of  K alk an dere HEPP 

 

Th e followin g  fig u r es  sh ow th e p lan t  lay -ou t  an d  th e op er a t ion  d iag r am :  

 

 
Fig ure 3 : Plan t  Lay ou t   



VCS Project Description 

 9 

 

 

1.10  Compliance with  relevant local laws and reg ulations related to the project: 
 

Th e applicable m an dator y  laws th a t  will be app lied  for  th e p r oje ct  a r e: 

 

i. Electr icity  Mark et  Law
3
: It  was  en acted  in  Mar ch  3

r d
, 2001 . Th is  Law a im s  to en su r e th e 

developm en t  of a  fin an cia lly  sou n d  an d  t r an spar en t  elect r icity  m ar k et  oper a t in g  in  a  

com pet it ive en vir on m en t  u n d er  th e p r ovis ion s  of th e civil law . It  a lso u n d er lin es  th e n eeds  

to p r odu ce a  su fficien t , h ig h  qu ality , low cos t  an d  en vir on m en ta lly  fr ien d ly  elect r icity  to 

con su m er s . Th e t ex t  a lso p r ovides  g u idelin es  to s t r u ctu r e th e au ton om ou s r eg u la t ion  an d  

th e su p er vis ion  of th e m ar k et . 

 

ii. Th e R en ew able En erg y  Law
4
: It  com pels  elect r icity  sellin g  com p an ies  to p u r ch ase fr om  

“Gr een ” en er g y  pr ovider s  u n t il 2011  a t  a  d efin ed  r a t io an d  p r ice. Th is  r a t io is  based  on  

pr eviou s  year  sa les  over  tota l en er g y  sold  in  th e cou n t r y . Th e pr ice is  based  on  a  year ly  

aver ag e wh olesa le pu r ch ase p r ice p r edeter m in ed  by  th e En er g y  Mar k et  R eg u la tor y  

Au th or ity  (EMRA). 

 

iii. En viron m en tal Law
5
: Th is  law cam e in to for ce in  1983 , it  con sid er s  th e en vir on m en t  as  a  

s in g le d om ain , a im in g  n ot  on ly  to p r even t  an d  elim in ate en vir on m en ta l pollu t ion , bu t  a ls o 

to a llow th e m an ag em en t  of lan d  an d  n a tu r a l r esou r ces  in  an  in t eg r a ted  m an n er . 

Accor d in g  to it s  bas ic p r in cip les , an d  a s  a lso s t a ted  in  th e Con st itu t ion , cit izen s  a s  well a s  

th e Sta te bear  r espon sibility  for  th e en vir on m en t  p r otect ion . Fu r th er m or e, t h is  law  s t a t es  

th a t  in  a ll econ om ic act ivit ies , ever y  m easu r e sh ou ld  be tak en  to m in im ize pollu t ion .
6
 

 

iv. Reg u la t ion  on  pr ocedu r es  an d  pr in cip les  of s ig n in g  th e ag r eem en t  of wa ter  r esou r ces  

u t iliza t ion  to g en er a t e elect r icity  for  th e elect r icity  m ar k et
7
. 

 

Th e pr oject  com plies  with  a ll a for em en t ion ed  laws  a s  it s  act ivity  a im s  a t  g en er a t in g  elect r icity  by  

u s in g  a  r en ewable r esou r ce: h yd r oelect r ic power ; in  a  su fficien t , low -cost  an d  en vir on m en t a lly -

fr ien d ly  m an n er , u s in g  th e la t es t  t ech n olog y  ava ilable on  th e m ar k et . Du e to it s  law  im pact  to th e 

en vir on m en t  th e p r oject  was  n ot  r equ ir ed  to con du ct  an  EIA s tu dy  by  Min is t r y  of En vir on m en t  of 

Tu r k ey . However , th e p r oject  own er  op ted  to con du ct  an  E IA s tu dy  in  or der  to be on  th e safe s ide 

as  fa r  a s  th e en vir on m en ta l im p act  is  con cer n ed . Th er efor e an  En vir on m en ta l Im p act  Assessm en t  

(EIA) h as  been  car r ied  ou t  an d  th e r esu lt s  of th is  s tu dy  con clu d ed  th a t  t h e p r oject  act ivity  h as  n o 

s ig n ifican t  im p acts  on  th e en vir on m en t . (Please r efer  to Sect ion 5  for  d eta iled  in for m at ion ).  

 

Fu r th er m or e, in  th e officia l let ter  fr om  Min is t r y  of Cu ltu r e an d  Tou r ism , Tr abzon  R eg ion al 

Cou n cil of Pr otect ion  of Cu ltu r a l an d  Na tu r a l Asset s , d a t ed  May 26
th

 2005
8
, it  was  decla r ed  th a t  

th er e a r e n ot  an y  cu ltu r a l or  h is tor ica l a ssets  in  th e P r oject  s it e a s  d efin ed  with in  th e scop e of th e 

Laws No: 3386 , 5226  an d  2863 .  

 

1.11  Identification  of risks  that may substantially  affect the project’s  GHG 

emiss ion  reductions  or removal enhancements: 
 

Accor d in g  to Water  Ut ility  R ig h ts  wh ich  was  s ig n ed  for  Kalk an d er e HEPP with  Tu r k ish  Sta te 

Hydr au lic Wor k s  (DSI), DSI m ay  in s t r u ct  t o in cr ease th e am ou n t  of water  to be r elea sed  fr om  th e 

water  in tak e s t r u ctu r e to th e r iver  bed  for  th e fu tu r e bas in ’s  n eeds  for  potable water . Th is  m ean s  

th a t  th e expected  elect r icity  g en er a t ion  m ay  be su bject  to decr ease u pon  DSI’s  r eq u es t . Th u s , 

su bs tan t ia lly  a ffect in g  th e p r oject ’s  GHG em iss ion  r ed u ct ion s .  

 

                                                 
3  

Law Nu m ber : 4628  Rat ifica t ion  Date: 20 .02 .2001 En actm en t  Date : 03 .03 .2001 
4
 Law Nu m ber : 5346  Rat ifica t ion  Date: 10 .05 .2005 En actm en t  Date: 18 .05 .2005  

5
 Law Nu m ber 2872 Rat ifica t ion  Date: 09 .08 .1983 En actm en t  Date: 11 .08 .1983  

6  
“Tu rk ey ’s  En viron m en t: a review  an d  evalu at ion  of  Tu rk ey ’s  en viron m en t  an d  its  s tak eh olders ”, May 2002 .  

h t tp://arch ive.rec.org /R EC/Prog ram s /Ex ten s ion ToTu rk ey /Tu rk ey sEn viron m en t .pd f  
7
 Officia l Gazet te: #25150, on  26 .6 .2003  

8
 Let ter  n u m ber  254 . 

http://archive.rec.org/REC/Programs/ExtensionToTurkey/TurkeysEnvironment.pdf
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1.12  Demonstration to confirm that the project was  not implemented to create 

GHG emiss ions  primarily  for the purpose of its  subsequent removal or 

destruction .  
 

At  th e p r oject ’s  s it e, it  is  on ly  for eseen  to g en er a t e elect r icity  by  th e in s ta lla t ion  of a  Gr een field  

r en ewable power  p lan t . Hen ce, n o p r eviou s  GHG em iss ion s  h ave occu r r ed .  

 

Th e p r oject  p r op on en t  h as  in it ia t ed  th is  p r oject  with  th e a im  to su pply  elect r icity  to th e g r id , an d  

n ot  p r im ar ily  for  cr ea t in g  GHG em iss ion s  in  th e p r ospect  of th eir  su bseq u en t  r em oval.  

 

Mor eover , s in ce th e p r oject  act ivity  is  t h e in s t a lla t ion  of a  n ew h ydr oelect r ic power  p lan t , t h e 

aver ag e an n u al em iss ion  r edu ct ion s  of th e p r oposed  Pr oject  for  th e in it ia l cr ed it in g  p er iod  ar e 

es t im ated  to be 97,770 ton n es  of CO
2
e (tCO

2
e).  

 

1.13  Demonstration that the project has not created another form of 

environmental credit (for example renewable energ y certificates).  
 

Th e p r oject  h as  n ot  cr ea ted  an oth er  for m  of En vir on m en ta l Cr ed it . (P lease r efer  to  ANNEX 2 ). 

 

1.14  Project rejected under other GHG prog rams (if applicable): 
 

Th e p r oject  h as  n ot  been  r eject ed  u n d er  an y  oth er  GHG pr og r am s . 

 

1.15  Project proponents  roles  and responsibilities , including  contact information  

of the project proponent, other project participants: 
 

The project developer:  

In  accor d an ce with  th e Elect r ic Mar k et  Law No. 4628 , Ak im  En er ji Ür et im i San ayi ve Tica r et  A.Ş. 

(h er eafter , Ak im  En er ji) was  fou n ded  to con st r u ct , com m iss ion , oper a te an d  t r an sfer  a  

h ydr oelect r ic power  p lan t  in  or der  to g en er a t e an d  m ar k et  elect r ic power .  

 

It s  m iss ion  is  to be on e of th e en er g y  com pan ies  th a t  ef fect ively  u t ilize d om est ic an d  r en ewable 

r esou r ces  by  t r an sfor m in g  advan ced  t ech n olog y  an d  k n owled g e in to efficien cy  an d  m ak in g  a 

m axim u m  con t r ibu t ion  to n a t ion al econ om y with ou t  n eg lect in g  in t er n a t ion al q u a lity  s tan dar d s .  

 

Ak im  En er ji h as  th e vis ion  an d  a m bit ion  to be a  r ep u table an d  a  lead in g  com pan y  th a t  tak es  a  

p ion eer in g  r ole in  th e wor ld  of today 's  s tan da r d s  by  u t ilizin g  en er g y  r esou r ces  with in  th e cou n t r y  

in  th e m ost  efficien t  an d  en vir on m en ta lly  fr ien d ly  way .  

 

Th e Kalk an d er e Hyd r oelect r ic Power  Plan t  p r oject  sh a ll be r eg is ter ed  a s  a  Volu n ta r y  Car bon  

Stan d ar d  (VCS-VER) pr oject  t o en able th e p r oject  im plem en ta t ion  by  m ean s  of fin an cia l in flows  

com in g  fr om  th e ca r bon  cr ed it s  sa le. All elem en ts  m en t ion ed  in  th is  docu m en t  sh ow th a t  t h e 

p r oposed  pr oject  act ivity  is  expected  to fu lfil t h e r eq u ir em en t s  of th e Volu n ta r y  Car bon  Stan d ar d .  

 

The following  table shows  the project proponent’s  contact information :  

 

Org anization: AKIM ENERJ I URETIMI SANAYI VE TICARET A.S. 

Street/P.O.Box: SANKO HOLDING-ISKO SUBESI OR G.SAN.BOL.3 .CADDE  

Building : B BLOK 3 .KAT    ATTN: MR.VOLKAN DOGAN  

City: INEGOL / BURSA 

State/Reg ion:  

Postfix /ZIP: 16400  

Country : TURKEY 

Telephone: +90-224-280-77-94  

FAX: +90-224-714-93-10  

E-Mail: san k oen er ji@san k oen er ji.com .t r   

URL: h t tp ://www.san k oen er ji.com .t r /en g /defau lt .a sp   

mailto:sankoenerji@sankoenerji.com.tr
http://www.sankoenerji.com.tr/eng/default.asp
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Represented by  (1):   

Position: 
INVESTMENT MANAGER, HYDROELECTR IC POWER 

PLANTS 

Last Name: DOGAN 

Middle Name:  

First Name: VOLKAN  

Department: ENERGY INVESTMENTS 

Mobile: +90-533-369-49-78  

Direct FAX: +90-224-714-93-10  

Direct tel: +90-224-280-77-94  

Personal E-Mail: vdog an @san k oen er ji.com .t r   

Represented by  (2):   

Position: HEPP INVESTMENT ASSISTANT COORDINATOR  

Last Name: SENGONUL 

Middle Name:  

First Name: TANER  

Department: ENERGY INVESTMENTS 

Mobile: +90-542-333-93-75  

Direct FAX: +90-224-714-93-10  

Direct tel: +90-224-280-77-00  

Personal E-Mail: t sen g on u l@san k oen er ji.com .t r   

 

Th e as  s t a t ed  befor e th e con tact s  p er son s  a r e Mr . Volk an  Dog an  an d  Mr . Tan er  Sen g on u l. Th eir  

r espon sibilit ies  r eg ar d in g  th e ca r bon  cr ed it s  p r ocess  a r e to an a ly ze th e r ela t ed  d ocu m en ts , t h e  

coor d in a t ion  between  in t er n a l d epa r tm en ts  an d   t o setu p  m eet in g s  with  com pan ies .  

 

The following  table shows  the Carbon  consultants ’ contact in formation:  

 

Org anization: Gaia  Car bon  Fin an ce 

Street/P.O.Box: Halask a r g azi Cad . Zafer  Sok ..  

Building : Man u el Apt . No : 11 /4  

City: Is tan bu l 

State/Reg ion:   

Postfix /ZIP:  

Country : Tu r k ey  

Telephone: +90 212  224  04  50  

FAX: +90 212  224  04  66  

66E-Mail:   

URL: h t tp ://www.g aiacf.com   

Represented by  (1):    

Position: Man ag in g  Par tn er  

Last Name: BAYRAKTAR  

Middle Name:  

First Name: GURKAN 

Department:   

Mobile: +90 530  404  93  13   

Direct FAX: +90 212  224  04  66   

Direct tel: +90 212  224  04  50   

Personal E-Mail: g bay r ak tar @g aiacf.com   

 

mailto:vdogan@sankoenerji.com.tr
mailto:tsengonul@sankoenerji.com.tr
http://www.gaiacf.com/
mailto:gbayraktar@gaiacf.com
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GaiaCF’s   r esp on sibilit ies  r eg a r d in g  th e ca r bon  cr ed it s  p r ocess  a r e th e p r epa r a t ion  of th e PD an d  

ass is t in g  Ak im   En er ji du r in g  th e va lida t ion  pr ocess ,  

 

1.16  Any information  relevant for the elig ibility  of the project and quantification  

of emiss ion  reductions  or removal enhancements , including  leg is lative, 

technical, economic, sectoral, social, environmental, g eog raphic, s ite-specific 

and temporal information .): 
 

Th er e is  n ot  an y  r elevan t  in for m at ion  to su pplem en t . 
 

1.17  List of commercially  sens itive information  (if applicable):  
 

As  a  Ak im  En er ji,com p an y  p olicy  we do n ot  fin d   eth ica l t o an n ou n ce  t h is  socia l an d  fin an cia l 

a ids , t h er efor e th is  is  com m er cia lly  sen sit ive in for m at ion  th a t  n eeds  to be ex clu d ed  fr om  th e p u blic 

ver s ion  of th e VCS PD t h a t  will be d isp lay ed  on  th e VCS Pr oject  Da tabase.    

 

 

2  VCS Meth odolog y: 
 

2.1  Title and reference of the VCS methodolog y applied to the project activity  and 

explanation of methodolog y choices: 
 

A ddit ion ality , f or  th e pu rpose of  calcu lat in g  th e em iss ion  factor  o f  t h e Tu rk ish  electr icity  g r id ,” 

Tool to calcu late em iss ion  factor  for  an  elect r icity  sy s t em ”, V ers ion 0 2  is  em ploy ed . Th e baselin e 

for  th e p r oject  was  es t ablish ed  th r ou g h  th e officia l m eth odolog y  of ACM0002 / Ver s ion  12 , n am ed 

“Con solida ted  baselin e m eth odolog y  for  g r id -con n ected  elect r icity  g en er a t ion  fr om  r en ewable 

sou r ces”
8
 a s  app r oved  by  th e CDM Ex ecu t ive Boar d .  Con ser va t ive op t ion s  an d  da ta  wer e select ed  

du r in g  th e im plem en ta t ion  of th e m eth od olog y .  

 

2.2  Justification of the choice of the methodolog y and why it is  applicable to the 

project activity: 
 

Th e m eth odolog y  is  ap p licable to g r id -con n ected  r en ewable power  g en er a t ion  act ivit ies  u n der  

cer t a in  con dit ion s . Th e app licability  con dit ion s  of th e app r oved  con solida ted  m eth odolog y  an d  h ow 

th e p r oject  act ivity  com p lies  with  th em  a r e descr ibed  below: 

 
 

Applicability  condition  

in  the ACM0002/Version  12  
Compliance of the condition  

Th is  m eth odolog y  is  app licable wh en  th e 

p r oject  act ivity  is  t h e in s ta lla t ion , cap acity  

add it ion , r et r ofit  or  r ep lacem en t  of a  power  

p lan t /u n it  of on e of th e followin g  typ es : 

h ydr o power  p lan t /u n it  (eith er  with  a  r u n -

of-r iver  r eser voir  or  an  accu m u la t ion  

r eser voir ), win d  power  p lan t /u n it , 

g eoth er m al power  p lan t /u n it , solar  p ower  

p lan t /u n it , wave p ower  p lan t /u n it  or  t ida l 

power  p lan t /u n it .  

Th e pr oject  act ivity  is  a  Gr een field  g r id  

con n ected  r u n -of–r iver  h ydr op ower  p r oject . 

Th e p r oject  act ivity  is  loca ted  acr oss  th e 

İ y ider e r iver  bas in . Th e water  is  d iver t ed  

u s in g  a  d iver s ion  wall s t r u ctu r e to th e 

en er g y  tu n n el an d  th en  to th e power h ou se. 

Th e wa ter  will be fed  back  to r iver  th r ou g h  

th e ta ilr ace can al. Th e d iver s ion  s t r u ctu r e 

does  n ot  r esu lt  in  s tor ag e of w ater . 

In  th e case of cap acity  add it ion s , r et r ofit s  or  

r ep lacem en t s : t h e ex is t in g  p lan t  s ta r t ed  

com m er cia l oper a t ion  p r ior  to th e s t a r t  of a  

m in im u m  h is tor ica l r efer en ce per iod  of five 

yea r s , u sed  for  th e ca lcu la t ion  of baselin e 

em iss ion s  an d  defin ed  in  th e baselin e 

em iss ion  sect ion , an d  n o capacity  expan sion  

or  r et r ofit  of th e p lan t  h as  been  u n der t ak en  

between  th e s t a r t  of t h is  m in im u m  

h is tor ica l r efer en ce per iod  an d  th e 

Th is  con dit ion  is  n ot  app licable to th e 

p r oject  act ivity  a s  it  in volves  th e in s t a lla t ion  

of a  n ew h ydr oelect r ic p ower  p lan t . 
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im plem en ta t ion  of th e p r oject  act ivity .  

 

In  ca se of h ydr o power  p lan t s , on e of th e 

followin g  con dit ion s  m u st  app ly : 

- Th e p r oject  act ivity  is  im plem en ted  in  an  

ex is t in g  r eser voir , with  n o ch an g e in  th e 

volu m e of 

r eser voir ; or  

- Th e p r oject  act ivity  is  im plem en ted  in  an  

ex is t in g  r eser voir , wh er e th e volu m e of 

r eser voir  is  in cr eased  an d  th e power  d en sity  

of th e p r oject  act ivity , as  p er  defin it ion s  

g iven  in  th e Pr oject  

Em iss ion s  sect ion , is  g r ea ter  t h an  4  W/m
2
; 

or  

- Th e p r oject  act ivity  r esu lt s  in  n ew  

r eser voir s  an d  th e power  d en sity  of th e 

power  p lan t , a s  per  d efin it ion s  g iven  in  th e 

Pr oject  Em iss ion s  sect ion , is  g r ea ter  t h an  4  

W/m
2
. 

Th is  con dit ion  is  n ot  app licable to th e 

p r oject  act ivity  a s  it  does  n ot  r esu lt  in  a  n ew  

r eser voir .  

However , th e p r oject  act ivity  in volves  th e 

con s t r u ct ion  of aweir  an d  beh in d  th is  weir  

th er e will be  a   wa ter  pon d  with  a  su r face 

a r ea  of  2 ,205  m
2
.  

Th e power  d en sity  (PD) for  th is  r eg u la t ion  

pon d  is  ca lcu la ted  a s  follows :  

PD =  43 ,470 ,000  W/2 ,20 5m
2
 

PD = 
  
19 ,714  W/m

2  

PD > 4  W/m
2
 

 

PD > 10  W/m
2
, th er efor e, accor d in g  to th e 

m eth odolog y , th er e will be n o em iss ion s  

fr om  th e pon d .  

 

Th is  m eth od olog y  is  n ot  app licable to 

p r oject  act ivit ies  th a t  in volve swit ch in g  

fr om  foss il fu els  to r en ewable en er g y  

sou r ces  a t  t h e s it e of th e p r oject  act ivity , 

s in ce in  th is  ca se th e base lin e m ay  be th e 

con t in u ed  u se of foss il fu els  a t  th e s it e.  

Th is  con dit ion  is  n ot  app licable to th e 

p r oject  act ivity  a s  it  does  n ot  in volve 

swit ch in g  fr om  foss il fu el t o r en ewable 

en er g y  a t  t h e s ite of th e p r oject  act ivity .  

 

Th is  m eth od olog y  is  n ot  app licable to 

biom ass  fir ed  power  p lan t s . 

Th is  con dit ion  is  n ot  app licable to th e 

p r oject  act ivity  a s  it  d oes  n ot  in volve th e 

in s t a lla t ion  of a  biom ass  fir ed  power  p lan t .  

In  th e ca se of r et r ofit s , r ep lacem en t s , or  

capacity  add it ion s , th is  m eth odolog y  is  on ly  

app licable if t h e m ost  p lau sible baselin e 

scen a r io, a s  a  r esu lt  of th e iden t ifica t ion  of 

baselin e scen a r io, is  “th e con t in u at ion  of th e 

cu r r en t  s itu a t ion , i.e. to u se th e power  

g en er a t ion  eq u ipm en t  th a t  was  a lr eady  in  

u se p r ior  to th e im plem en ta t ion  of th e 

p r oject  act ivity  an d  u n der tak in g  bu sin ess  a s  

u su a l m ain ten an ce”. 

 

Th is  con dit ion  is  n ot  app licable to th e 

p r oject  act ivity  a s  it  does  n ot  in volve a  

capacity  add it ion , r et r ofit  or  r ep lacem en t  of 

ex is t in g  g r id -con n ected  r en ewable power  

p lan t /u n it (s ).  

 

 

Hen ce, t h e app r oved  con solida ted  m eth odolog y  ACM0002 is  app licable to th e p r oject  act ivity .  

 

Th e p r oject  act ivity  a lso com plies  with  th e ap p licability  con dit ion s  of th e “Tool to calcu late th e 

em iss ion  factor  for  an  electr icity  sy s t em ” (Ver s ion  0 2) a s  it  d isp laces  elect r icity  g en er a t ed  by  p ower  

p lan t s  in  th e Tu r k ish  elect r icity  sy s t em . Mor eover , it  com plies  with  th e app licability  cr iter ia  of th e 

“Tool for  th e dem on st rat ion  an d  assessm en t  of  add it ion ality ” (Ver s ion  05 .2 ), a s  accor d in g  to 

par ag r aph  6 , th is  tool p r ovides  a  g en er a l fr am ewor k  for  d em on s t r a t in g  an d  assess in g  

add it ion a lity  an d  is  app licable to a  wid e r an g e of p r oject  typ es .  

 

 

2.3  Identify ing  GHG sources , s inks  and reservoirs  for the baseline scenario and 

for the project:  

 
Poten t ia l leak ag e em iss ion s  in  th e con tex t  of p ower  sector  p r oject s  a r e em iss ion s  th a t  a r ise fr om  

th e pr oject  act ivit ies  su ch  a s  power  p lan t  con s t r u ct ion , fu el h an dlin g  an d  lan d  in u n dat ion .   

Accor d in g  to ACM00 02 / Ver s ion  12 , su ch  em iss ion s  do n ot  n eed  to be tak en  in to accou n t .  

 

Th e spa t ia l ex ten t  of th e p r oject  bou n da r y  in clu des  th e p r oject  p ower  p lan t  an d  a ll power  p lan t s  

con n ected  ph y sica lly  to th e n a t ion al elect r icity  g r id . 
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Th e g r een h ou se g ases  a n d  em iss ion  sou r ces  in clu ded  in  or  ex clu d ed  fr om  th e p r oject  bou n da r y  ar e 

lis ted  in  th e table below: 

 

Source Gas  Included? Justification / Explanation  
B

a
s

e
li

n
e

 

CO
2
 em iss ion s  fr om  

elect r icity  

g en er a t ion  in  foss il 

fu el fir ed  power  

p lan t s  th a t  a r e 

d isp laced  d u e to 

th e p r oject  act ivity . 

CO
2
 Yes  Main  em iss ion  sou r ce. 

CH
4
 No Min or  em iss ion  sou r ce. 

N
2
O No Min or  em iss ion  sou r ce. 

P
r

o
je

c
t 

a
c
ti

v
it

y
 For  h ydr o power  

p lan t s , em iss ion s  

of CH
4
 fr om  th e 

r eser voir . 

CO
2
 No Min or  em iss ion  sou r ce. 

CH
4
 Yes  

CH
4
 em iss ion s  a r e n eg lected  as  th e 

p r oject  act ivity ’s  power  den sity  is  

above 10 .   

N
2
O No Min or  em iss ion  sou r ce. 

 

Table 4 :  Th e ju s t ifica t ion  for  p r oject  bou n dar y  

 

In d ir ect  em iss ion s  can  r esu lt  fr om  p r oject  con st r u ct ion , t r an sp or ta t ion  of m ater ia ls  an d  oth er  

u ps t r eam  act ivit ies . In  th e ca se of th e p r oposed  pr oject  act ivity , t h ese em iss ion s  a r e th ou g h t  to be 

com par able or  les s  th an  th e life cycle em iss ion s  wh ich  wou ld  r esu lt  fr om  th e even tu a l con st r u ct ion  

an d  oper a t ion  of a lt er n a t ive capacit y . Th e life cycle em iss ion s  of a lt er n a t ive power  g en er a t ion  

p lan t s , in  p ar t icu lar  foss il fu el-fir ed  power  p lan t s , a r e typ ica lly  h ig h er  th an  th ose fr om  

h ydr oelect r ic power  p lan t s  wh en  in clu d in g  em iss ion s  du e to m in in g , r efin in g  an d  t r an spor t a t ion  

of foss il fu el. Th e pr oject  does  n ot  cla im  em iss ion s  r ed u ct ion s  fr om  th ese act ivit ies . Th er efor e n o 

s ig n ifican t  n et  leak ag e fr om  th e above act ivit ies  was  iden t ified . Th is  appr oach  is  con ser va t ive.  

 

For  th e p u r pose of d eter m in in g  th e elect r icity  em iss ion  factor , th e p r oject  elect r icity  sy s t em  is  

defin ed  as  th e over a ll Tu r k ish  elect r icity  n etwor k . Th er e is  an  in t er con n ected  sy s t em  for  th e 

elect r ic d is t r ibu t ion  in  Tu r k ey
9
. Th u s  th er e is  n o in dep en den t  r eg ion al elect r icity  sy s t em  or  an y  

s ig n ifican t  t r an sm iss ion  con s t r a in t s . For  elect r icity  im por t s  fr om  n eig h bou r  cou n t r ies , t h e 

em iss ion  factor  of 0  ton  of CO
2
 per  MWh  is  app lied .  

 

No GHG sou r ces  in  ter m s of s in k s  an d  r eser voir s  cou ld  be iden t ified  for  th is  p r oject .  

 

2.4  Description  of how the baseline scenario is  identified and description  of the 

identified baseline scenario:  
 

Th e Kalk an d er e Hyd r oelect r ic Power  Plan t  P r oject  en ta ils  t h e con st r u ct ion  an d  op er a t ion  of a   

42 .33  MWe in s t a lled  elect r icity  p r od u ct ion  capacity  in  two d iffer en t  power  h ou ses . In  Kalk an d er e 

Power  Plan t   t h er e a r e  3  tu r bin es  with  11 .68  MWe each . In Kizilagac Power Plant it is planned that there 
will be again 3 turbines with 2.43 MWe installed capacity each.  
 
Th e p r oject  elect r icity  sys tem  is  defin ed  a s  “th e spa t ia l ex ten t  of th e p ower  p lan ts  th a t  a r e 

ph ysica lly  con n ected  th r ou g h  t r an sm iss ion  an d  d is t r ibu t ion  lin es  to th e p r oject  act ivity  (e.g . t h e 

r en ewable p ower  p lan t  loca t ion  or  th e con su m er s  wh er e elect r icity  is  bein g  saved) an d  th a t  can  be 

d ispa tch ed  with ou t  s ig n ifican t  t r an sm iss ion  con st r a in ts” in  th e “Tool to ca lcu la t e th e em iss ion  

factor  for  an  elect r icity  sys tem  ”. Sim ila r ly , “a  con n ected  elect r icity  sys t em , e.g . n a t ion al or  

in ter n a t ion al, is  d efin ed  as  an  elect r icity  sys tem  th a t  is  con n ected  by  t r an sm iss ion  lin es  to th e 

p r oject  elect r icity  sys tem . Power  p lan t s  with in  th e con n ected  elect r icity  sy s t em  can  be d ispa tch ed  

with ou t  s ig n ifican t  t r an sm iss ion  con st r a in ts  bu t  t r an sm iss ion  to th e p r oject  elect r icity  sy s t em  h as  

s ig n ifican t  t r an sm iss ion  con st r a in t” in  th e sam e docu m en t .”  

                                                 
9
 TEİ AŞ an d  En er g y  Efficien cy  an d  Ren ewable En er g y , Tu r k ey  - Nat ion al s tu dy , Pr  Ah m et  Koyu n , Ter m odin am ik  An abilim  

Dal, Yild iz Tek n ik  Un iver s ites i, Mar ch  2007, Pag e 71  



VCS Project Description 

 15 

 

In  th is  case “th e p r oject  elect r icity  sy s t em ” an d  “th e con n ected  sy s t em ” a r e sam e a s  a lso con fir m ed  

by  TEIAS (Tu r k ish  Elect r icity  Tr an sm iss ion  Com pan y  In c.),21 th e Tu r k ish  t r an sm iss ion  sy s t em  is  

in ter con n ected .  Th er e is  n ot  an  in dep en d en t  r eg ion al g r id  sy s t em  n ei th er  in  Rize n or  in  Black  Sea  

Reg ion .  

 
In  add it ion  to th is , s in ce th er e is  n o DNA in  th e h ost  cou n t r y  to d elin ea te th e p r oject  elect r icity  

sys tem , th e su g g es ted  cr it er ia  in  “Tool to ca lcu la te th e em iss ion  factor  for  an  elect r icity  sy s t em ” 

was  u sed . Sin ce th er e is  n o cap acity  u sag e fig u r e for  t r an sm iss ion  lin e p u blish ed , th e cr it er ia  “Th e 

t r an sm iss ion  lin e is  op er a t ed  a t  90% or  m or e of it s  r a ted  cap acity  d u r in g  90% p er cen t  or  m or e of 

th e h ou r s  of th e year .” cou ld  n ot  be p r oved .  

 
On  th e oth er  h an d , t h er e is  n o sp ot  elect r icity  m ar k et  ava ilable in  th e cou n tr y  a s  su g g ested  in  th e 

oth er  cr it er ia  “In  case of elect r icity  sy s t em s with  spot  m ar k ets  for  elect r icity : th er e a r e d iffer en ces  

in  elect r icity  p r ices  (with ou t  t r an sm iss ion  an d  d is t r ibu t ion  cos ts) of m or e th a n  5  p er cen t  between  

th e sys tem s d u r in g  60  per cen t  or  m or e of th e h ou r s  of th e y ea r .” Th er efor e, th is  cr it er ion  is  n ot  

app licable a s  well.  

 
As su g g es ted  in  “Tool to ca lcu la te th e em iss ion  factor  for  an  elect r icity  sys tem ”, “if th ese cr iter ia  

does  n ot  r esu lt  in  a  clea r  g r id  bou n da r y , u se a  r eg ion al g r id  d efin it ion  in  th e ca se of la r g e 

cou n tr ies  with  lay er ed  d ispa tch  sys tem s (e.g . p r ovin cia l / r eg ion al / n a t ion a l).” However , th er e a r e 

n o lay er ed  d ispa tch  sys t em s in  th e cou n tr y . As a  r esu lt  th e n a t ion al g r id  w as  u sed  as  th e p r oject  

elect r icity  sy s t em . Hen ce, th e es t im a t ion  of OM (Oper a t in g  Mar g in ) an d  BM (Bu ilt  Mar g in ) a r e 

based  on  th e defin it ion  of th e Tu r k ish  elect r icity  n etwor k  a s  on e s in g le in ter con n ected  sy s t em .   
 
Th e m eth od  to d escr ibe an d  ca lcu la t e th e baselin e h as  clear ly  been  specified  by  th e Baselin e 

Meth odolog y .  CDM Ex ecu t ive Boa r d  h as  a lr ead y  pr ovid ed  a  con solida ted  tool for  appr a is in g  an d  

dem on st r a t in g  th e add it ion a lity  fea tu r e of th e p r oject s .  

 
Sin ce th e p r oject  is  an  in s t a lla t ion  of a  n ew g r id -con n ected  r en ewable power  p lan t , t h e baselin e 

scen a r io is  for m u la ted  in  ACM0002 / Ver s ion  1 2 :  “Elect r icity  d elivered  to th e g r id  by  th e project  

w ou ld  h ave oth erw ise been  g en erated  by  th e op erat ion  of  g r id -con n ected  pow er p lan t s  an d  by  th e 

addit ion  of  n ew  g en erat ion  sou rces , as  ref lect ed  in  th e Com bin ed  Marg in  (CM) calcu lat ion s  

descr ibed  below ”. 
 
Th e p r oject  is  n ot  a  m od ifica t ion /r et r ofit  of an  ex is t in g  g r id -con n ected  r en ewable power  p lan t /u n it . 

Th er efor e th e oth er  a lt er n a t ive baselin e scen a r io m en t ion ed  in  ACM0002 / Ver s ion  12  is  n ot  

ch osen . 

 

Accor d in g  to th e “Baselin e Meth od olog y  Pr ocedu r e” in  “Tool to ca lcu la te th e em iss ion  factor  for  an  

elect r icity  sy s t em ” followin g  s t eps  sh ou ld  be followed .  

 

All th e in for m at ion  per t a in in g  to th e g r id  a n d  es t im at in g  baselin e em iss ion s  a r e pu blicly  ava ilable, 

an d  was  ava ilable a t  t h e websit e of TEIAS (Tu r k ish  Elect r icity  Tr an sm iss ion  Com pan y  In c. - 

www.teia s .g ov.t r ). 

 

 

2.5  Description  of how the emiss ions  of GHG by source in  baseline scenario are 

reduced below those that would have occurred in  the absence of the project 

activity  (assessment and demonstration of additionality): 

 
Th e p r oject ’s  add it ion a lity  h as  been  d em on st r a t ed  u s in g  th e la t es t  ver s ion  of th e “Tool for  th e 

dem on st rat ion  an d  assessm en t  of  add it ion ality ”- Ver s ion  05 .2 . Th is  tool equ als  th e Tes t  1 - Th e 

Pr oject  t es t . 

 

                                                 
21 TEIAS is the legal entity responsible by law to collect and announce data related to electricity production and consumption in Turkey. All 
Turkey related electricity production, fuel consumption in electricity production, average full load working hour, electricity consumption etc figures(or 
data used in calculating the related data) used in this document were received from the internet site of TEIAS (which is www. TEIAS.gov.tr) unless 
otherwise stated.   

http://www.teias.gov.tr/
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Th e followin g  s tep s  fr om  th e add it ion a lity  tool a r e com pleted  below:  

 

STEP 1  – Identification  of alternatives  to the project activity  consistent with current laws and 

reg ulations  

 

Sub-s t ep  1 a- Define alt ernat ives  to the p roject  act iv ity : 

Th e a lt er n a t ives  ava ilable to th e p r op osed  Pr oject  th a t  p r ovid e ou tp u t s  or  ser vices  com par able with  

th e p r oposed  VCS pr oject  act ivity  in clu d e: 

 

A ltern at ive 1 : Th e pr oposed  pr oject  act ivity  u n d er tak en  with ou t  bein g  r eg is ter ed  as  a  VCS 

pr oject  act ivity .  

 

As  it  was  s ta t ed  in  Sect ion 1 .10 , Alt er n a t ive 1  is  in  com plian ce with  leg a l an d  r eg u la tor y  

r eq u ir em en t s . Th er efor e, Alt er n a t ive 1 ) is  a  cr ed ible a lter n a t ive. 

 

A ltern at ive 2 : Con s t r u ct ion  of a  coa l-fir ed  power  p lan t  with  eq u iva len t  in s t a lled  capacity  or  

an n u al elect r icity  g en er a t ion .  

 

As th e an n u al op er a t ion  h ou r s  of a  th er m al power  p lan t  an d  a  h ydr opower  s t a t ion  d iffer  

con sid er ably , t h e a n n u al elect r icity  g en er a t ion  an d  a ssocia ted  su pply  r eliability  r em a in  

in com par able in  sp it e of th eir  s im ila r  in s ta lled  capacity . Mor eover , Ak im  En er ji h a s  n o exper ien ce 

in  th e m an ag em en t  of a  coa l-fir ed  p lan t  an d  a lso th is  k in d  of power  p lan t  is  n ot  a lig n ed  with  it s  

en vir on m en ta l policies  (Please r efer  to Sect ion  1 .15 ).  

 

Hen ce, Alt er n a t ive 2  is  n ot  a  cr ed ible a lt er n a t ive.  

 

A ltern at ive 3 : Con s t r u ct ion  of a  n ew power  p lan t  g en er a t in g  th e sam e an n u al p ower  

g en er a t ion  fr om  oth er  r en ewable sou r ces  su ch  as  win d  power , sola r  power  

an d  th er m al en er g y . 

 

Besides  h ydr o en er g y , oth er  r en ewable en er g ies  su ch  as  th er m al an d  win d  en er g ies  a r e lik ely  to be 

con sid er ed  for  elect r icity  g en er a t ion . However , th er m al g en er a t ion  r equ ir es  a  lot  of in pu t  m a ter ia l, 

wh ich  is  lack in g  in  th e a r ea  wh er e th e p r oject  is  loca ted . In  add it ion , power  p lan t s  u s in g  win d  

en er g y  face u n a t t r act ive fin an cia l in d ex  lik e th e p r oposed  h ydr opower  p r oject ; m ost  of n ew  win d  

power  g en er a t ion  p r oject s  in  Tu r k ey  a r e app ly in g  for  a  VER  su ppor t , wh ich  sh ows  th a t  t h ose 

p r oject s  a r e n ot  t h em selves  fea s ible an d  n eed  VERs to over com e th e in ves tm en t  ba r r ier s . In  

add it ion , du e to it s  t opog r aph y , th e p r oject  a r ea  is  n ot  a  p r op er  loca t ion  for  a  win d  fa r m .  

 
Fig ure 4 : Tu r k ish  Win d  At las

22
 

                                                 
22 Turkish State Meteorological Service http://www.meteor.gov.tr/2006/arastirma/files/TurkishWindAtlas.pdf

 

../../acer/AppData/Local/Temp/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/GURKAN/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/AppData/Local/GURKAN/AppData/Local/Temp/Rar$DI00.469/CRB/DundarDun/AppData/Users/GURKAN/AppData/Local/Temp/Application%20Data/Microsoft/Word/Turkish%20State%20Meteorological%20Service%20http:/www.meteor.gov.tr/2006/arastirma/files/TurkishWindAtlas.pdf
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Con sequ en t ly , Alt er n a t ive 3  is  n ot  a  viable a lt er n a t ive an d  sh ou ld  be elim in a ted  fr om  fu r th er  

con sid er a t ion . 

 

A ltern at ive 4 : Th e con t in u a t ion  of th e cu r r en t  s itu a t ion . Th e equ iva len t  elect r icity  will be 

p r ovid ed  by  th e ex is t in g  power  u n it s  con n ected  to th e n a t ion al g r id . 

 

Th is  a lter n a t ive is  in  com plian ce with  leg a l an d  r eg u la tor y  r equ ir em en ts . Based  on  th e above 

an a ly s is , it  is  a  p lau sible an d  r ea lis t ic a lt er n a t ive.  

 

Ou tcom e of  Su b-s t ep  1a: Ou t  of  all t h e iden t if ied  altern at ives , on ly  A lt ern at ive 4  an d  A ltern at ive 1  

are  p lau sible an d  realis t ic.  

 

Sub-s t ep  1 b- Consis t ency  w ith  m andatory  law s and  reg ulat ions: 

As above m en t ion ed  a ll t h e a lt er n a t ives  ava ilable to th e p r oposed  Pr oject  t h a t  p r ovide ou tp u t s  or  

ser vices  com par able with  th e p r oposed  VCS pr oject  act ivity  a r e con sis t en t  with  th e m an da tor y  laws  

an d  r eg u la t ion s  in clu d in g  Electr icity  Mark et  Law
23

, Th e R en ew able En erg y  Law
24

 an d  

En viron m en tal Law
25

:  
 

Ou tcom e of  Su b-s t ep  1b: Th e on ly  p lau sible an d  r ea lis t ic a lt er n a t ives  a r e “Th e p r op osed  pr oject  

act ivity  u n der t ak en  with ou t  bein g  r eg is t er ed  a s  a  VCS p r oject  act ivity  an d  Alter n a t ive 4  “Th e 

con t in u at ion  of  t h e cu rren t  s itu at ion . Th e eq u ivalen t  electr icity  w ill be prov ided  by  th e ex is t in g  

pow er  u n it s  con n ected  to th e n at ion al g r id” Based  on  th e above an a lys is , th e p r oposed  p r oject  

act ivity  is  n ot  th e on ly  a lter n a t ive am on g s t  t h e p r oject  pa r t icipan t s  th a t  is  in  com plian ce with  

m an dator y  r eg u la t ion s . Th er efor e, th e p r oposed  VCS pr oject  act ivity  m ay  be add it ion a l .  

 

STEP 2  – Investment analysis  

Th e p u r p ose of th e in vestm en t  an a lys is  is  t o d eter m in e wh eth er  th e p r oposed  p r oject  act ivity  is  

n ot : 

a ) Th e m ost  econ om ica lly  or  fin an cia lly  a t t r act ive; or  

b) Econ om ica lly  or  fin an cia lly  fea s ible, with ou t  th e r even u e fr om  th e sa le of cer t ified  em iss ion  

r ed u ct ion s  (VCS-VER s). 

 

To con du ct  th e in vestm en t  an a lys is , th e followin g  Su b-s t ep s  wer e u sed : 

 

Sub-s t ep  2 a- Determ ine appropriate analy s is  m ethod  

Th e “Tool for  th e d em on st rat ion  an d  assessm en t  of  add it ion ality ” (Ver s ion  05 .2) r ecom m en d s  th r ee 

an a ly s is  m eth ods , n am ely  s im ple cost  an a ly s is  (Opt ion  I), in ves tm en t  com par ison  an a lys is  (Opt ion  

II) an d  ben ch m ar k  an a ly s is  (Opt ion  III).  

 

Th e p r oposed  Pr oject  g en er a t es  fin an cia l an d  econ om ic ben efit s  th r ou g h  th e sa les  of elect r icity  

oth er  th an  Volu n tar y  Em iss ion s  R edu ct ion  (VCS-VER) r ela t ed  in com e. Th er efor e th e s im ple cost  

an a ly s is  (Opt ion  I) can n ot  be u sed .  

 

In vestm en t  com par ison  an a ly s is  (Opt ion  II) is  on ly  app licable to p r ojects  wh er e a lt er n a t ives  sh ou ld  

be s im ilar  in vestm en t  p r ojects . Th e a lt er n a t ive baselin e s cen a r io of th e p r oposed  pr oject  is  t h e 

con t in u a t ion  of th e cu r r en t  s itu a t ion , wh er e th e eq u iva len t  elect r icity  will be p r ovid ed  by  th e 

ex is t in g  power  u n it s  con n ected  to th e n a t ion al g r id . Am on g  th e in vestm en t  com p ar ison  an a ly s is  

(Opt ion  II) an d  th e ben ch m a r k  an a lys is  (Opt ion  III), t h e ben ch m ar k  an a ly s is  (Opt ion  III) is  

p r efer r ed . 

 

Sub-s t ep  2 b- Op t ion  III. Apply  benchm ark  analy s is  

 

Wh en  u s in g  th e ben ch m ar k  an a ly s is  op t ion , t h e equ ity  IRR h as  been  u sed  . 

 

Accor d in g  to th e “Tool for  th e d em on st rat ion  an d  assessm en t  of  add it ion ality ” (Ver s ion  05 .2), in  

th e cases  of p r oject s  wh ich  cou ld  be d evelop ed  by  an  en t ity  oth er  th an  th e p r oject  pa r t icipan t  th e 

r elevan t   ben ch m ar k  for   an  Equ ity  IRR sh ou ld  be based  on  pu blicly  ava ilable da ta  sou r ces  wh ich  

                                                 
23  

Law Nu m ber : 4628  Rat ifica t ion  Date: 20 .02 .2001 En actm en t  Date: 03 .03 .2 001 
24

 Law Nu m ber : 5346  Rat ifica t ion  Date: 10 .05 .2005 En actm en t  Date: 18 .05 .2005  
25

 Law Nu m ber 2872 Rat ifica t ion  Date: 09 .08 .1983 En actm en t  Date: 11 .08 .1983  
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can  be clea r ly  va lida ted  by  th e DOE. Th e ben ch m ar k  for  th e Eq u ity  IRR sh a ll, t h er efor e, be der ived 

fr om  “g overn m en t  bon d  rates , in creased  by  a su itable r isk  prem iu m  to ref lect  p r ivate in ves tm en t  

an d/or  th e p roject  ty p e, as  su bstan t iat ed  by  an  in dep en d en t  (f in an cial) ex per t  or  docu m en ted  by  

of f icial pu blicly  available f in an cial data”
27

.  

 

For  th a t  r eason , t h e ben ch m ar k  va lu e for  th e equ ity  IRR  h as  been  select ed  a s  th e Tu r k ish  

Eu r obon d s  r a t es , p lu s  a  r isk  p r em iu m  as  exp la in ed  below. 

 

Ak ım  En er ji decided  to in ves t  in  Kalk an d er e Pr oject  in  2008  an d  th e d ecis ion  was  based  on  th e  t h e 

fin an cia l an d  t ech n ica l fea s ibility  r epor t  p r ep ar ed  by  ex ter n a l advisor s  . Th is  r epor t  was  a lso 

su bm it t ed  to DSI (Sta te Hydr olic Wor k s) for  th eir  app r oval in  Novem ber  2007 . Som e of th e 

assu m pt ion s  u sed  in  th e fea s ibility  r epor t  a r e:  

 

Th e t ech n ica l a ssu m pt ion s  a lon g  with  con st r u ct ion  an d  M&E  cost s  a r e ca lcu la ted  p er  DSI an d  

oth er  in t er n a t ion al s tan dar d s  to bu ild  th is  s ize of d iver s ion  weir  by  an  in dep en d en t  advisor  to th e 

p r oject  own er . Th e feas ibility  s tu dy  was  th e base for  th e in ves tm en t  decis ion .  

 

Th e cash  flow was p r ep ar ed  for  35  yea r s  oper a t ion a l lifet im e (tech n ica l lifet im e of th e 

elect r om ech an ica l eq u ipm en t s .).  

 

E lect r icity  g en er a t ion  am ou n t  of 197 .7  GWh  was ca lcu la ted  fr om  th e in flows in  th e r iver  d u r in g  

th e year s  1965  to 2003  in  th e tech n ica l pa r t  of th e fea s ibility  r epor t . However  it  is  im p or tan t  t o 

u n d er lin e th e fact  th a t  th e expected  en er g y  p r odu ct ion  dr opped  to 1 7 9 .0  GWh  d u e to in cr eased  

m in im u m  wa ter  am ou n t  to be r elea sed  for  th e con t in u at ion  of life in  an d  a r ou n d  th e r iver  bas in . 

Th er efor e, t h e p r oject ’s  fea s ibility  n eg a t ively  im pacted  fr om  th is  la s t  m in u te ch an g e.  However , in  

or d er  to r eflect  t h e fea s ibility  an d  d ecis ion  m ak in g  con dit ion s  in  eq u ity  IRR ca lcu la t ion s , t h e 

elect r icity  p r od u ct ion  fig u r e of th e p r oject  is  as su m ed a s  197 .7  GWh  in s t ead  of th e r ea l exp ected  

pr odu ct ion  fig u r e of 179 .0  GWh .  

 

E lect r icity  Sellin g  Pr ice was  a ssu m ed  to be app r ox im ately  6  USD Cen t s /k Wh  for  fir m  en er g y  an d 

3 .3  USD Cen t s /k Wh  for  secon da r y  en er g y . However , in  below equ ity  IRR ca lcu la t ion s , 5 .5  Eu r o 

Cen t s /k Wh  (a r ou n d  7 .5  USD cen t s /k Wh ) was  u sed  for  both  pr im ar y  an d  secon da r y  en er g y  sa les  as  

th is  is  t h e u pp er  lim it  of th e g u ar an teed  am ou n t  by  th e law . 

 

Oper a t ion  an d  Main ten an ce exp en ses  wer e ca lcu la ted  accor d in g  to Sta t e Hydr au lic Wor k s  cr it er ia  

based  on  th eir  pas t  exper ien ces . Th ese fig u r es  wer e tak en  fr om  th e fea s ibility  s tu dy  pr epa r ed  in  

Novem ber  2007  by  Hidr o Dizay n  p ag e 9 .29 . 

 

In  th e fin an cia l par t  of t h e fea s ibility  r epor t  t r an sm iss ion  lin e losses  w er e con sid er ed  to be 2 .0% of 

th e g en er a ted  elect r icity  fr om  th e p lan t  based  on  th e in voices  between  t r an sm iss ion  lin e com p an ies  

an d  g en er a t ion  com pan ies . 

 

In t er es t  r a t e of 9 .5% (a ll in  cos t ) was  a ssu m ed . Th er e is  n o a ssu m pt ion  m en t ion ed  in  th is  fea s ibilit y  

r eg a r d in g  th e loan  m atu r ity  an d  d ebt /equ ity  r a t io du e to th e fact  th a t  t h e IRR ca lcu la t ion s  in  th e 

fea s ibility  d epen ds  on  a  d iffer en t  m eth od  oth er  th an  th e m eth od olog y  r equ ir em en t s . Th er efor e for  

th e sak e of IRR ca lcu la t ion  for  th is  PDD,  th e loan  m a tu r ity  was  a ssu m ed to be 10  year s  with  2  

yea r s  g r ace per iod  for  th e con s t r u ct ion . Th e lever ag e of 70% was  a lso a ssu m ed  with  30% eq u ity  

con t r ibu t ion .  

 

On  th e in vestm en t  am ou n t  fr on t , ag a in  th e in p u t s  of th e fea s ibility  s tu dy  pr ep ar ed  by  a  th ir d  p ar ty  

con su ltan t  n am ely  Hidr o Dizayn  in  Novem ber  2007  wer e tak en  as  th e in pu t s  to th e eq u ity  IR R 

ca lcu la t ion  in  th is  PDD (Please see pag e 9 .27  of Kalk an der e Reg u la tor u  ve Yok u slu  HES R evize 

Fizibilite Rapor u  Kas ım  2007) .  

 

Th e ben ch m ark  w as calcu lated  as  follow s: As  th e Tu r k ish  Eu r obon ds  r epr esen t  a  r isk -fr ee r a te, it  

m u st  be in cr eased  by  a  su it able r isk  p r em iu m , wh ich  r eflects  th e p r em iu m  th a t  in vestor s  d em an d  

for  an  aver ag e r isk  in vestm en t . Th e in ter es t  r a t e for  Eu r obon d  with  lon g est  du r a t ion  of 30  year s  

wh ich  is  US900123BB58-05 .03 .2038  was  8 .89 % a t  t h e t im e of decis ion  (October  2008 , p lease see 

http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-ucretler/aspx/eurobond.aspx for 10
th

 of October 2008). However the 

                                                 
27

 “Tool for  th e dem on s trat ion  an d  assessm en t  of  addit ion ality ” (V ers ion  05 .2), pag e 6 , available at  

h t tp ://cdm .u n fccc.in t /m eth odolog ies /PA m eth odolog ies /A ddit ion ality Tools /A ddit ion ality _tool.pd f  

http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-ucretler/aspx/eurobond.aspx
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maturity of this bond does not match with the investment duration which is 35 years (Technical lifetime of the 

elecyromechanical equipments as assumed in the feasibility report). Therefore th e y ield  of a  sy n th et ic bon d  with  

37  yea r s  (2  yea r  for  con st r u ct ion  p er iod  an d  35  yea r s  for  op er a t ion  of th e p r oject )  m a tu r ity  a t  th e 

t im e of d ecis ion  was  ca lcu la t ed  u s in g  th e y ield  cu r ve d er ived  fr om  

http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-ucretler/aspx/eurobond.aspx was  u sed . Th e d eta ils  of th e 

ca lcu la t ion  can  be fou n d  in  a  sepa r a te ex cel sh eet  p r ovided  to  DOE. Please see An n ex  9  to see th e 

y ield  cu r ve. Accor d in g  to th is  ca lcu la t ion  th e sy n th et ic bon d’s  y ield  sh ou ld  be a r ou n d  9 .70% . 
 

Th e lis t  of as su m p t ion s  an d  th eir  sou r ces  can  be fou n d  in  th e followin g  table:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Chosen  Value Source 

In vestm en t  

per iod  35  yea r s  

Tech n ica l lifet im e of th e elect r om ech an ica l 

equ ip m en t  (Feasibility  r epor t  su bm it ted  to DSI in  

Novem ber  2007  pag e 9 .1 ) 

An n u al en er g y  

pr odu ct ion   
197 .7  GWh  

Feasibility  r epor t  su bm it ted  to DSI in  Novem ber  

2007  pag e 1 .7  

Elect r icity  sa les  

p r ice 
5 .5  Eu r o cen t s  

/Kwh  

Upper  lim it  of th e g u a r an teed  pu r ch ase p r ice by  

law n u m ber : 5346  R at ifica t ion  Date: 10 .05 .2005  

En actm en t  Da te: 18 .05 .2005  

O&M exp en ses  
US$ 664 ,494   

Feas ibility  r epor t  su bm it ted  to DSI in  Novem ber  

2007  pag e 9 .29  

In ter es t  on  loan  
9 .5% 

Feasibility  r epor t  su bm it ted  to DSI in  Novem ber  

2007  pag e 9 .1  

Oth er  loan  

con dit ion s  

Debt  to Eq u ity : 

70 /30  

Ten or : 10  

yea r s  

Gen er a l a s su m pt ion  by  th e PDD d eveop er  

In vestm en t  

am ou n t  

 US$ 

68 ,549 ,025  

Feasibility  r epor t  su bm it ted  to DSI in  Novem ber  

2007  pag e 9 .27  

Eu r o / US$ 

par ity  
1 .3694  Eu r o/ 

US$  

Aver ag e par ity  r a t e in  2 007  r epr od u ced  fr om  

TLUS$ an d  TL/Eu r o r a t es  an n ou n ced  by  Cen tr a l 

Ban k  of Tu r k ey . h t tp ://evds .tcm b.g ov.t r /cbt .h tm l  
 

Table 5 : Lis t  of  assu m pt ion s  
 

Accor d in g  to Mr . Aswa th  Dam odar a , p r ofessor  of Fin an ce a t  t h e Ster n  Sch ool of Bu sin ess  a t  New 

Yor k  Un iver s ity
28

, t h e su itable r isk  p r em iu m  for  Tu r k ey  can  be es t im ated  as  12 .88% for  th e y ea r  

2008 .  
 

Th e ben ch m ar k  va lu e for  th e eq u ity  IRR  is  th en  ca lcu la t ed  u s in g  th e in ter es t  r a te d eliver ed  fr om  

th e Tu r k ish  Eu r obon d s  r a t es , 9 .70%, p lu s  th e r isk  p r em iu m , 12 .88  %. As exp la in ed  h er eu n der : 

 Ce= Rf + β x(Rm -Rf) 

Wh er e: 
 

Parameter 
Chosen  

Value 
Source 

Rf 

Risk -fr ee r a te 

9 .70% 

Th e y ield  of a  sy n th et ic bon d  with  37  y ea r s  

m atu r ity  a t  t h e t im e of decis ion  was  ca lcu la ted  

u s in g  th e y ield  cu r ve der ived  fr om  

h t tp ://www.zir aa t .com .t r /t r /ban k am iz/fa iz-ve-

u cr et ler /aspx /eu r obon d .a spx  was  u sed . Th e 

deta ils  of t h e ca lcu la t ion  can  be fou n d  in  a  

sep ar a t e excel sh eet  p r ovided  to DOE. Please see 

An n ex  9   t o see th e y ield  cu r ve 

β 

Beta .  

Used  to 

m easu r e level 

of r isk . 

0 .939  

Th e aver ag e of en er g y  com pan ies  t r ad ed  in  ISE  

100  der ived  fr om  on e of th e m ost  p r om in in et  

da ta  p r ovider  Bloom ber g . Please see An n ex   9  

for  Beta s  of th ese com pan ies  

                                                 
28 Aswath  Dam odar an  is  a  Pr ofessor  of F in an ce a t  th e Ster n  Sch ool of Bu s in ess  a t  New Yor k  Un iver s ity , wh er e h e teach es  

cor por a te fin an ce an d  equ ity  va lu at ion . He a lso teach es  on  th e TRIUM Global Execu t ive MBA Pr og r am , an  a llian ce of NYU 

Ster n , th e Lon don  Sch ool of Econ om ics  an d  HEC Sch ool of Man ag em en t . P r ofessor  Dam odar an  is  bes t  k n own  as  au th or  of 

sever a l widely  u sed  aca dem ic an d  pr act it ion er  tex ts  on  Valu ation , Cor por a te F in an ce, an d  In ves tm en t  Man ag em en t . 

http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-ucretler/aspx/eurobond.aspx
http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-ucretler/aspx/eurobond.aspx
http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-ucretler/aspx/eurobond.aspx
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Rm -

Rf 

Mar k et  eq u ity  

r isk  p r em iu m  
12 .88% 

h t tp ://www.s ter n .n yu .ed u /~adam od ar /pc/ar ch ive

s /ct r ypr em 0 8 .x ls   

Rm  
Expected  

m ar k et  r etu r n  
22 .58% 

Please r efer  to below ca lcu la t ion .  

 

Table 6 : Ben ch m ark  Calcu lat ion  
 
 

 

 Rf + β x  ( Rm  - Rf ) = Ce 

 9 .70% + 0 ,939  x  ( 22 .58% - 9 .70% ) =     21 .79% 

 

Th er efor e, a  r ea lis t ic eq u ity  ben ch m ar k  IRR  for  th is  type of p r oject  sh ou ld  be g r ea ter  th an  th e base 

in vestm en t  th r esh old  (Tu r k ish  Eu r obon d s) p lu s  a  r isk  p r em iu m , wh ich  g iven  th e fig u r es  

r efer en ced , is  g r ea ter  t h an  21 .79%.  

 

Sub-s t ep  2c. Calculat ion  and  com p arison  of financial ind icators  (only  ap plicable to op t ions  II and  

III): 

 

Th e p ar am eter s  n eeded  for  ca lcu la t ion  of k ey  fin an cia l in d ica tor s  a r e as  follows :  

 

 Data Unit 

Capacity  40 .65
29

 MWe 

Est im at ion  of an n u al g r id -con n ected  power  

g en er a t ion  – Befor e th e ch an g e in  m in . water  

am ou n t  

197 .7  GWh  

Est im at ion  of an n u al g r id -con n ected  power  

g en er a t ion  – After   t h e ch an g e in  m in . water  

am ou n t  

179 .0  GWh  

Aver ag e u n it  p r ice  0 .075  USD/k Wh  

Tota l in vestm en t  68 ,549  000  USD 

An n u al op er a t ion a l cos ts  664 ,494  000  USD 

Oper a t ion al life (Tech n ica l lifet im  of eq u ipm en ts  35  yea r s  

Cr ed it in g  p er iod  20  yea r s  

An t icipa ted  pr ice of VCS-VERs  3 .0  USD/tCO
2
 

  

Table 7 : Basic f in an cial param eters  of  t h e proposed  Project  Param eter  

 

Based  on  th e par am eter s  above, th e equ ity  IRR s with  an d  with ou t  th e VCS-VERs sa les  r even u e ar e 

ca lcu la ted  an d  sh own  in   

 

 

  
Equ ity  

IRR 

With ou t  VCS-VERs  r even u es  16 .83  % 

With  VCS-VER s r even u es  (5  

US$/ton ) 
17 .99  % 

 
  Table 8 : Im pact  of  V CS -V ER  reven u es  on  th e eq u ity  IR R . 

 

Table 8  sh ows th a t  th e equ ity  IRR of th e tota l in vestm en t  of th e p r op osed  p r oject  with ou t  VCS -

VERs sa les  r even u e is  1 6 .83  %, lower  th an  th e ben ch m ar k  IRR  of 21 .7 9  %, wh ich  m ean s  th a t  t h e 

p r oposed  pr oject  act ivity  in deed  faces  s ig n ifican t  fin an cia l ba r r ier s . Th er efor e, th e p r oject  act ivity  

is  n ot  t h e m os t  econ om ica lly  or  fin an cia lly  a t t r act ive  ch oice of in vestm en t . 

 

 

 

                                                 
29 Th e in s ta lled  capacity  fig u r e is  d iffer en t  th an  th e fig u r e m en t ion ed  in  th e la tes t  licen se appliact ion . However , for  

ben ch m ar k  an alys is  th e in s talled  capacity  fig u r e  a t  th e decis ion  m ak in g  date was  u sed .  (Th e in s ta lled  capacity  of th e 

pr oject  is  42 .33  MWe) 

http://www.stern.nyu.edu/~adamodar/pc/archives/ctryprem08.xls
http://www.stern.nyu.edu/~adamodar/pc/archives/ctryprem08.xls
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Sub-s t ep  2d . Sensit iv ity  Analy s is  

 

Th e sen sit ivity  an a lys is  sh a ll sh ow wh eth er  th e con clu s ion  r eg a r d in g  th e fin an cia l a t t r act iven es s  

is  r obu s t  u n d er  r ea son able var ia t ion s  in  th e cr it ica l a s su m pt ion s . Accor d in g  to th e add it ion a lity  

tool, on ly  va r iables , in clu d in g  th e in it ia l in ves tm en t  cos t , t h a t  con st itu te m or e th an  20% of eith er  

tot a l p r oject  cos t s  or  tota l p r oject  r even u es  sh ou ld  be su bject  t o r eason able var ia t ion . For  th e 

p r oposed  p r oject , fou r  bas ic pa r am eter s  h ave been  selected  a s  sen sit ive factor s  to ch eck  ou t  th e 

fin an cia l a t t r act iven ess :  

 Tota l in vestm en t  (Du e to fr ag m en ted  in ves tm en t  br eak down , in ves tm en t  item s  con st itu t in g  

m or e th an  10 % of th e tota l in vestm en t  am ou n t  wer e in clu d ed  in  th e sen sit ivity  an a ly s is  to 

be on  th e con ser va t ive s ide.)  

 Elect r icity  P r odu ct ion
30

 

 Elect r icity  sellin g  p r ice 

 An n u al Op er a t ion al cos t s  (Gen er a l P r od u ct ion  Expen ses) 

 

 Table 8  sh ows  th e va r ia t ion  of equ ity  IRR wh en  th e fou r  pa r am eter s  flu ctu a te fr om  -10 % to +10%. 

 

 

IRR Sensitivity  with  Inves tment Costs  

Chang e in  % -10% -5% 0% 5% 10% 

Without VER 17.34% 17.08% 16.83% 16.59% 16.36% 

IRR @3  US$/ton VER 18.07% 17.79% 17.52% 17.26% 17.01% 

IRR @4  US$/ton VER 18.31% 18.03% 17.76% 17.49% 17.24% 

IRR @5  US$/ton VER 18.56% 18.27% 17.99% 17.73% 17.47% 

 

 

    

 

IRR Sensitivity  with  Electricity  Production  

Chang e in  % -10 .0% -5 .0% 0 .0% 5 .0% 10 .0% 

Without VER 14.73% 15.78% 16.83% 17.89% 18.96% 

IRR @3  US$/ton VER 15.31% 16.41% 17.52% 18.64% 19.76% 

IRR @4  US$/ton VER 15.51% 16.63% 17.76% 18.89% 20.03% 

IRR @5  US$/ton VER 15.71% 16.85% 17.99% 19.15% 20.31% 

      

 

IRR Sensitivity  with  Electricity  Price  

Chang e in  % -10 .0% -5 .0% 0 .0% 5 .0% 10 .0% 

Without VER 14.73% 15.78% 16.83% 17.89% 18.96% 

IRR @3  US$/ton VER 15.38% 16.45% 17.52% 18.60% 19.69% 

IRR @4  US$/ton VER 15.60% 16.68% 17.76% 18.84% 19.93% 

IRR @5  US$/ton VER 15.83% 16.91% 17.99% 19.09% 20.18% 

 

 
IRR Sensitivity with Annual Operational Costs 

Change in % -10,0% -5,0% 0,0% 5,0% 10,0% 

Without VER 16.93% 16.88% 16.83% 16.78% 16.73% 

IRR @6 US$/ton VER 17.63% 17.57% 17.52% 17.47% 17.42% 

IRR @7 US$/ton VER 17.86% 17.81% 17.76% 17.70% 17.65% 

IRR @8 US$/ton VER 18.10% 18.05% 17.99% 17.94% 17.89% 

 

 

Table 9 : IR R  f lu ctu at ion  

 

Sen sit ivity  an a lys is  h as  been  car r ied  ou t  for  th e s ta t ed  cost s  an d  assu m p t ion s . It  sh ows th a t  u n d er  

n on e of th ose scen ar ios  th e eq u ity  IRR of th e p r oject  exceeds  th e Ben ch m ar k .  

 

                                                 
30

 Electricity generation figure was aestimated as 197.7 GWh. Although the electricity generation figure decreased to 179 GWh 

because of the design change in the further stages of the project, the base production is used as 197.7 GWh in the sensitivity analysis. 

Since the revised electricity generation figure is lower than the estimated figure in the feasibility report and the sensitivity analysis on 

electricity production covers the revised electricity generation figure, this value is not included to the analysis seperately. 
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Ou tcom e of  S t ep  2: Hen ce, th e above fig u r es  h ave d em on st r a ted  th a t  t h e p r oject  act ivity  is  n ot  th e 

m ost  econ om ica lly  or  fin an cia lly  a t t r act ive a lt er n a t ive.
31

  

 

STEP 3  – Barrier analysis  

 

Not  app lied . 

 

Project Timeline and Timeline of events  and actions  wh ich have been taken  to achieve VCS-VER 

reg is tration  

 

Events  and action  Date Evidence 

Fir s t  VER con sider a t ion  J u ly  23
r d

 2004  
Boar d  of Dir ector s  d ecis ion  (Please 

r efer  to ANNEX 3 ) 

F ir s t  Feas ibility  r epor t   October  2004  

Th e feas ibility  R epor t  was  p r epa r ed  

by  th e th ir d  par ty  en g in eer in g  

com pan y  Hid r od izayn . 

Fir s t  con tact s  with  PDD 

con su ltan t s  
October  2007  

E-m ail ex ch an g e an d  m eet in g s  with  

d iffer en t  PDD con su ltan ts  (to be 

d isclosed  u p on  DOE r eq u est ). 

Last  Feas ibility  r epor t  Novem ber  2007  

Th e feas ibility  R epor t  was  p r epa r ed  

by  th e th ir d  par ty  en g in eer in g  

com pan y  Hid r od izayn . 

EIA is  n ot  r equ ir ed  decis ion  
Novem ber  23

r d
 

2007  

Min is t r y  of En vir on m en t  an d  

For es t r y  s t a t em en t . 

Con tact  with  a  PDD con su ltan t  Apr il 25
th

 2008  VER ser vices  p r oposa l (Gaia ) 

Con tact  with  a  DOE  J u n e 1
s t
,  

 
2008  

E-m ail ex ch an g e between  Gaia  an d  

th e DOE.  

F ir s t  d iscu ss ion s  with  fin an cia l 

in s t itu t ion s  
Sep tem ber  2008  Meet in g s  with  loca l ban k s  

In vestm en t  Decis ion  October  10
th

 2008  Boar d  of Dir ector s  Decis ion  

Con t r act  s ig n a tu r e for  th e 

con s t r u ct ion  wor k s  of 

Kalk an d er e 

J an u a r y  2
n d

 2009  
Con t r act  with  Pa let -Pu st iler  

Con s t r u ct ion  Com pan y  

Con t r act  s ig n a tu r e for  th e 

elect r om ech an ica l eq u ipm en t s  

Con t r act  s ig n a tu r e for  

elect r ica l w or k s  

May 7
th

 2009  
Con t r act  with  -Voith - Hy dr o- In da r  

Con t r act  with  Siem en s -Tür k iye 

Stak eh older  con su lt a t ion  J u n e 20
th

 2009  
Please r efer  to Sect ion  6

 Stakeholder’s comments: 

EIA app r oval (by  th e Min is t r y  

of En vir on m en t  an d  For es t r y ) 
J u ly  2009  

Min is t r y  of En vir on m en t  an d  

For es t r y  s t a t em en t . 

Star t  of PDD elabor a t ion  Apr il 2010  
Fir s t  VER qu est ion n air e sen t  by  

Gaia  

Star t  of VER  valida t ion  J u n e 2010  On -s ite au d it  by  th e DOE.  

Com m iss ion in g  of th e 

Kalk an d er e p ower  p lan t  

 

Novem ber  30 th  

2010  

Pr oject  develop er  s ta tem en t .  

Pr oject  s ta r t  d a t e  J an u a r y  1
s t
, 2011  Pr oject  develop er  s ta tem en t . 

Con s t r u ct ion  s ta r t  of Kizilag ac J an u a r y  2011  
Con t r act  with  th e con s t r u ct ion  will 

be s ig n ed  accor d in g ly  

Expected  com m iss ion in g  of th e 

Kizilag ac power  p lan t  
Mar ch  2012  Pr oject  develop er  s ta tem en t . 

 

Table 10: Project  t im elin e an d  early  con sid erat ion  of  carbon  cred it s . 
 

                                                 
31

 All fin an cia l da ta  an d  ca lcu la t ion s  will be pr ovided  to th e DOE.   
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STEP 4  – Common practice analysis  

 

Sub-s t ep  4 a- A naly ze other  act iv it ies  s im ilar  to the p roposed  p roject  act iv ity  

 

Even  th ou g h  Tu r k ey  h as  s ig n ifican t  h yd r oelect r ic p ower  r esou r ces , foss il fu els  r em ain  th e m ain  

sou r ce of en er g y  p r od u ct ion  in  th e cou n tr y . Gas , oil an d  coa l r epr esen t  abou t  70 % of tota l p ower  

p r odu ct ion .  

 

However , t h er e a r e m or e th an  100  h ydr opower  p lan t s , with  tota l in s ta lled  capacity  of 12 ,878  MW 

g en er a t in g  an  aver ag e of 46 ,277  GWh /year , wh ich  is  36% of th e econ om ica lly  viable h yd r oelect r ic 

poten t ia l. 41   h yd r oelect r ic power  p lan t s  a r e cu r r en t ly  u n der  con st r u ct io n  with  3 ,962  MW of 

in s t a lled  capacity  to g en er a t e an  aver ag e an n u al 9 ,779  GWh  r epr esen t in g  8% of th e econ om ica lly  

viable poten t ia l.  

 

Awar e of Tu r k ey’s  h ydr oelect r ic power  poten t ia l, t h e g over n m en t  h as  fin an ced  m os t  of th e ex is t in g  

power  p lan t s . For  in s t an ce, t h e Sta te Hydr au lic Wor k s  (DSI) h as  d evelop ed  10 ,380  MW (81%) ou t  of 

th e 12 ,878  MW of tota l in s ta lled  cap acity  in  Tu r k ey , an d  a lso, it  h a s  bu ilt  20  of th e 25  la r g es t  

h ydr oelect r ic power  p lan ts .
38

   

 

Mor eover , it  h as  pu t  in to p r act ice th e Sou th east er n  An a tolia  Pr oject  (GAP) a lon g  th e bas in  of th e 

Tig r is  an d  Eu p h r a tes  R iver s . Un d er  th is  p r oject , wh ich  is  con sider ed  on e of th e m ost  am bit iou s  

water  d evelopm en t  p r oject s  ever  u n d er tak en , t h e Tu r k ish  g over n m en t  h as  com pleted  8  

h ydr op ower  p lan t s , r epr esen t in g  74 % of tot a l p lan n ed  en er g y  pr oject s  u n der  th e GAP sch em e. Th e 

8  power  s ta t ion s  g en er a ted  18 ,700  GWh  of elect r icity  in  2005 , add in g  su bstan t ia lly  to th e sh a r e of 

h ydr oelect r icity  in  Tu r k ey’s  en er g y  m ix .
39

 

 

In  or d er  to p r om ote even  m or e th e elect r icity  g en er a t ion , in  Mar ch  2001 , a  n ew Elect r icity  Mar k et  

Law was  en acted . Th is  law set s  th e s tag e for  liber a liza t ion  of p ower  g en er a t ion  an d  d is t r ibu t ion  

act ivit ies . An d , in  May  2 005 , Tu r k ey  ad opted  a  Ren ewable En er g y  Law, t ak in g  a  fir s t  s tep  towar ds  

th e im plem en ta t ion  of r en ewable en er g ies  in  th e cou n tr y .   

 

However , in  sp it e of th ese effor ts , pa r t icipa t ion  of p r iva te sector  in  th e elect r icity  g en er a t ion  fr om  

h ydr op ower  p lan t s  is  s t ill a  ver y  n ew con cep t  in  Tu r k ey .  Facin g  th e g r owin g  dem an d for  

elect r icity  an d  lack in g  th e cap it a l t o r ea lize h yd r o in vestm en t , t h e Sta t e ou t sou r ced  th e 

con s t r u ct ion  of th ose p lan t s  th r ou g h  licen ses .  As  seen  in  th e t able below
40

, t h e n u m ber  of p r oject s  

th a t  a r e close to com plet ion  is  ver y  low (on ly  57  pr oject s  ou t  of 477  wer e com pleted  m or e th an  50% 

as  of n ow).  Th e low r a t e of com plet ion  of th e p r ojects  con fir m s th e ba r r ier s  elabor a ted  above an d  

a lso pr oves  th a t  t h e elect r icity  g en er a t ion  fr om  HEPP bu sin ess  is  n ot  a  com m on  pr act ice.  

 

Completion Ratio (%)
Number of 

Facilities
>10% Completed 143

>20% Completed 108

>30% Completed 92

>40% Completed 70

>50% Completed 57

>60% Completed 40

>70% Completed 34  
 

Table 11 : Number of HEPP facilities completed over a certain completion ratio 

 
In  add it ion , t h e n ew capacity  fr om  p r iva tely  own ed  h ydr o facilit ies  r epr esen ts  a  fr ict ion  of n ew 

facilit ies  added  to Tu r k ey’s  capacity  ever y  year . As d isp layed  in  th e table below , on  aver ag e, t h e 

n ew p r iva tely  own ed  h ydr o facilit ies  r ep r esen ts  on ly  2 .3% of n ew addit ion s .  Sim ila r ly , n ew 

                                                 
38 

“DSI in  br ief- Gen er a l Dir ector a te of Sta te h ydr au lic wor k s  (DSI) 1 954-2007”, pag e 28  

h t tp://w w w .ds i.g ov .t r /en g lish /ds i_in _br ief2007 .pdf  
39  

h t tp ://www.eia .doe.g ov/cabs/Tu r k ey/Electr icity .h tm l 
40

 http://www.epdk.gov.tr/lisans/elektrik/ilerleme_proje.htm (Accessed on 3 September 2009) 

http://www.dsi.gov.tr/english/dsi_in_brief2007.pdf
http://www.eia.doe.gov/cabs/Turkey/Electricity.html
http://www.epdk.gov.tr/lisans/elektrik/ilerleme_proje.htm
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addit ion s  fr om  pr iva tely  h eld  h yd r o p r ojects  r ep r esen ts  on ly  0 ,1 % of Tu r k ey ’s  in s ta lled  capacity  in  

th e la s t  6  y ea r s .  

 

2007 2006 2005 2004 2003 2002

Total Additional Installed Capacity 

from Private Hydro* (MW)
36,1 105,4 45,6 9,5 36,6 28,0

Total Additional Installed           

Capacity (MW) 1.059,6 1.817,6 2.019,5 1.236,9 3.741,3 3.513,4

Turkey's Total Installed Capacity 40.835,7 40.564,8 38.843,5 36.824,0 35.587,0 31.845,8

Private Hydro / Total Addition 3,4% 5,8% 2,3% 0,8% 1,0% 0,8%

Private Hydro / Total Capacity 0,1% 0,3% 0,1% 0,0% 0,1% 0,1%

*: Excluding Concessionary Rights and BOT Projects

Source:

http://www.teias.gov.tr/ist2007/8.xls

http://www.teias.gov.tr/ist2006/8.xls

http://www.teias.gov.tr/istatistik2005/7.xls

http://www.teias.gov.tr/istat2004/7.xls

http://www.teias.gov.tr/istatistik/7.xls  
 

Table 12 : A n n u al pr ivately  h eld  h y d ro p rojects ’ capacity  addit ion s , total add it ion s  an d  total 

in s talled  cap acity . 

 

In  add it ion  to th is  t h e p r oject  is  com pr ised  of two seper a t e power  h ou ses  wh er eas  th e p r oject  

em ploy es  on ly  on e weir . Th is  is  a  r a r e p r oject  app lica t ion  in  th e r eg ion  (Black sea) wh er e th e 

p r oject s  h ave on ly  on e p ower  h ou ses  in  g en er a l. Th is  ch a r acter is t ic of th e p r oject  d iffer en t ia t e th e 

p r oject  fr om  oth er  s im ilar  act ivit ies  (HEPP p r oject s) as  fa r  a s  th e op er a t ion  m an ag em en t  an d  

con s t r u ct ion  issu es  a r e con cer n ed . .  

 

All in  a ll, th e low r a t e of com plet ion  of th e p r oject s  an d  th e low con t r ibu t ion  p r iva tely  h eld  h yd r o 

pr oject s  con fir m  th e ba r r ier s  elabor a ted  above an d  a lso p r oves  th a t  t h e elect r icity  g en er a t ion  fr om  

HEPP bu sin ess  is  n ot  a  com m on  p r act ice. Th er efor e Step  4  is  sa t is fied  

 

Sub-s t ep  4 b- Discuss  any  s im ilar  Op t ions  that  are occurring : 

 

Kalk an d er e HEPP is  loca ted  in  Rize p r ovin ce of Tu r k ey . Con sider in g  th e HEPP p r ojects  wh ich  a r e  

u n d er  con s t r u ct ion , t h er e a r e on ly  5  s im ilar  p r oject s  in  in s t a lled  cap acity  (between  40  – 50  MW, 

excep t  Kalk an d er e HEPP) in  Easter n  Black  Sea  r iver  bas in
41

  in  wh ich  Rize p r ovin ce ex is t s , 

accor d in g  to th e in for m at ion  on  EMRA webs ite.
42

 Eas t er n  Black  Sea  r iver  bas in  cover s  Rize, 

Tr abzon , Gu m u sh abe, Or du  an d  Gir es u n  p r ovin ces . All th e s im ilar  p r ojects  a r e r u n -off-r iver  ty pe 

h ydr o p r oject s  an d  p r iva te sector  in vestm en ts . However , it  is  n ot  poss ible to com par e a ll t h ese 

p r oject s  with  th e su bject  p r oject  in  r espect  t o car bon  r even u es . Th er e is  n o deta iled  in for m a t ion  

access ible for  th e s im ilar  p r oject s  if th ey  ben efit  fr om  car bon  r even u es  or  n ot , s in ce th er e is  n o 

r eg is t r a t ion  au th or ity  in  th e h ost  cou n t r y  to ap p ly  for  th is  in for m a t ion .  Non eth eless , it  is  k n own  

th a t  Kay ak opr u  HEPP was  d evelop ed  as  a  VER pr oject .  Also, wh en  th e com plet ion  r a t es  of th e 

s im ila r  p r oject  act ivit ies  a r e con sider ed , it  is  seen  th a t  excep t  Kayak opr u , th e com plet ion  r a tes  of 

th e p r ojects  a r e less  th an  %50 .  

 

                                                 
41

 Eas ter n  Black  Sea  River  Bas in  is  selected  as  “th e r eg ion ” for  Com m on  Pr act ice an alys is , s in ce th e g eog r aph ica l con dit ion s  

(pr ecip ita t ion  an d  water  flow r eg im es) ar e s im ilar  for  th e r iver s  in  th e sam e r iver  bas in .  
42

 h t tp ://www2.epdk .or g .t r /lisan s /elek tr ik /iler lem e_pr oje.h tm  

http://www2.epdk.org.tr/lisans/elektrik/ilerleme_proje.htm
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No Company Project Location Type

Installed 

Capacity 

(MWm)

Annual 

Electricity 

Generation 

(kWh/yıl)

Completion 

Rate (% )

1 Arsan Enerji A.Ş. Kayaköprü HEPP Giresun
Run-off-

river Hydro
40,2 132.781.000 72,7

2 Ayen Enerji A.Ş. Paşalar HEPP Rize
Run-off-

river Hydro
41,5 151.309.000 -

3 Ayen Enerji A.Ş. Büyükdüz HEPP Gümüşhane
Run-off-

river Hydro
48,8 130.886.000 44,6

4
İyon Enerji Üretimi Sanayi ve Ticaret 

A.Ş.
Koçlu HEPP Giresun

Run-off-

river Hydro
46,2 171.700.000 0,2

5
NİSAN Elektromekanik Enerji Sanayi ve 

Ticaret Ltd. Şti.
Umut HEPP Ordu

Run-off-

river Hydro
44,1 124.894.000 39,8

 
Table 13 : Similar Project Activities in the Region. 

 

As  a  r esu lt , les s  s im ila r  p r oject s  an d  low r a t e of com plet ion s  sh ow th a t  t h e p r oject  is  n ot  a  com m on  

pr act ice. Th er efor e, n owaday s , t h e VCS-VER  pr oject  act ivity  is  th e m ost  su it able solu t ion  to 

in cr ease th e p r oject ’s  fin an cia l a t t r act iven ess  an d  r a is in g  it  t o a  r ea son able level.  

 

All in  a ll t h e r esu lt s  of su b-s t ep  4 a  an d  su b-s t ep  4b clea r ly  m en t ion  th a t  t h e p r oject  is  n ot  a  

com m on  pr act ice. 

 

Im pact  of VCS-VER incom e 

Th is  sect ion  h as  clear ly  exp la in ed  h ow th e appr oval of th e p r ojec t  as  a  VCS act ivity , an d  th e 

a t t en d an t  ben efit s  an d  in cen t ives  d er ived  fr om  th e p r oject  act ivity , w ill a llevia t e th e bar r ier s  

illu s t r a t ed  above, an d  th u s  en able th e p r oject  to be u n d er tak en .  

 

As sh own  in  Step  2  an d  Step  3  above, t h e p r oject  is  u n lik ely  to m ove for war d  with ou t  th e 

add it ion a l fin an cia l su pp or t  of t h e VCS-VER.  

 

Th e fin an cia l ben efit  fr om  th e r even u e obta in ed  by  sellin g  th e CO
2
 em iss ion s  r edu ct ion s  h as  been  

on e of th e k ey  issu es  en cou r ag in g  in vestm en t  in  th e p r oposed  p r oject  act ivity  (Please r efer  t o 

ANNEX 3 ). In  fact , it  is  a  n ecessar y  factor  to d r ive th e loan  accep tan ce, a s  it  is  sh own  in  th e let t er  

fr om  th e ban k  (Please r efer  to ANNEX10 ). 

 

3  Mon itor in g : 
 

3.1  Title and reference of the VCS methodolog y (which  includes  the monitoring  

requirements) applied to the project activity  and explanation of methodolog y 

choices:  
 

Th e appr oved  baselin e an d  m on itor in g  m eth odolog y  ACM0002 -Ver s ion  1 2 : “Con solidated  baselin e 

m eth odolog y  for  g r id -con n ected  electr icity  g en erat ion  f rom  ren ew able sou rces” (“A CM0002”) is  

app lied
43

.  

 

3 .2  Monitoring , including  es timation, modelling , measurement or calculation  

approaches:   
 

Th e p u r pose of th e m on itor in g  p lan  is  t o en su r e th a t  t h e m on itor in g  an d  ca lcu la t ion  of em iss ion  

r ed u ct ion s  of th e p r oposed  Pr oject  with in  th e cr ed it in g  p er iod  is  com plete, con sis t en t , clea r  an d  

accu r a te.  

 

Th e p r oject  is  op er a t ed  by  Ak im  En er ji wh ich  en su r es  th e over a ll s it e m an ag em en t  in  accor dan ce 

with  Tu r k ish  Laws  an d  t ech n olog y  pr ovider s’ g u idelin es .  
 

Th e m on itor in g  will be p er for m ed in -h ou se by  th e p r oject  p r opon en t : 

                                                 
43

 Available a t : h t tp ://cdm .u n fccc.in t /User Man ag em en t /F ileStor ag e/CDMWF_AM_YOYKBRCBIK7TSPSB7MQT75SPX75PE8  
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1 . Electr ical En g in eers  will u n der t ak e th e specific act ion s  r equ ir ed  by  th e m on itor in g  p lan , i.e. 

th ey  will m easu r e th e elect r icity  g en er a t ion , th e elect r icity  su pplied  to th e Tu r k ish  g r id  by  th e 

power  p lan t , th e elect r icity  im por ts  an d  th e am ou n t  of fu el con su m ed, if fu el is  con su m ed .  

2 . Mech an ical En g in eers  will en su r e th a t  a ll t h e in s t r u m en ta t ion s  an d  devices  to per for m  th e 

m on itor in g  a r e wor k in g  pr op er ly .  

3 . A ccou n t in g  Man ag er  will be in  ch a r g e of p r ovid in g  th e elect r icity  sa les  r eceip t s  to th e 

Oper a t ion s  Man ag er  of th e p lan t .  

4 . Operat ion s  Man ag er  will be th e VER coor d in a tor . He will be in  ch ar g e of:  

a ) En su r in g  th a t  in s t r u m en ta t ion s  an d  d evices  a r e ava ilable an d  pr op er ly  su it ed  to p er for m  

efficien t ly  th e m on itor in g .  

b) Com m u n ica t in g  an d  coor d in a t in g  th e m on itor in g  t ask s  of a ll bu sin ess  u n it s .  

c) Develop in g , execu t in g , an a ly zin g  an d  im p r ovin g  th e VER Mon itor in g /Rep or t in g  

Pr ocedu r es . Th is  in clu des  th e cr ossch eck in g  an d  con solida t ion  (with  m u lt ip le sou r ces  

wh en ever  p oss ible) of th e da ta  obta in ed  fr om  th e elect r ica l en g in eer s  an d  th e accou n t in g  

m an ag er . He will a lso r ecor d  th is  op er a t ion  pr oper ly  to be able to p r ovide it  t o th e DOE 

du r in g  th e ver ifica t ion  p r ocess . 

d ) Calcu la t in g  an d  r ep or t  t h e em iss ion  r edu ct ion s , an d  

e) Or g an izin g  in -h ou se sem in a r s  to in for m  an d  t r a in  th e com pan y  s t a ff to th e m on itor in g  

pr oced u r es . 
 

Please r efer  to Fig u re 8  wh er e th e s it e or g an iza t ion al ch a r t  is  p r esen ted .  

In  or der  to ver ify  th e g en er a t ed  u n it s  of em iss ion  r edu ct ion s , t h e VER  coor d in a tor , Mr . Meh m et  

TURKMEN (Oper a t ion  Man ag er ) will p r ep ar e an  an n u al Rep or t  of Vig ilan ce of th e P r oject , in  

wh ich  th e followin g  im p or tan t  asp ect s  will be in clu ded:  

 Year   

 Net  elect r icity  su pplied  by  th e p r oject  act ivity  to th e g r id  (in  MWh ) 

 An n u al g r oss  elect r icity  g en er a t ion (in  MWh ) 

 An n u al elect r icity  con su m pt ion  (in  MWh )  

 Calcu la t ion  of th e em iss ion s  r ed u ct ion s : ERs  per  y ea r  (in  tCO
2
e/yr ) p r odu ced  fr om  th e 

act ivity  of th e p r oject   

After  t h e p r op osed  Pr oject  is  r eg is ter ed  an d  beg in s  it s  oper a t ion s , th e m on itor in g  r epor t  will be 

su bm it t ed  a t  th e en d  of ever y  year  for  th e ver ifica t ion  of DOE. Th e r ep or t  will cover  th e m on itor in g  

of g r id -con n ected  p ower  g en er a t ion , ch eck  r ep or t , r epor t  on  ca lcu la t ion  of th e  em iss ion  r ed u ct ion s  

an d  r ecor d s  of m on itor in g  in s t r u m en t  r ep a ir  an d  ca libr a t ion , et c.  
 

Data  will be r ecor ded  for  each  cr ed it in g  p er iod  an d  m ain ta in ed  a t  leas t  2  yea r s  a ft er  it s  en d . Th e 

com pan y  will es tablish  a  d ed ica ted  m ain ten an ce sy s t em  to en su r e th e d a ta  ava ilability  for  th e 

r eq u ir ed  p er iod . 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig ure 5 : Sit e Org an izat ion al Ch art  
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Measuring  

 

Th e Elect r ica l En g in eer s  will obta in  th e r ead in g s  fr om  th e m eter s , will r epor t  t h em  in  a  

spr ead sh eet  (for  m easu r em en t  con t r ol an d  will s tor e th e d a ta  d isch ar g ed  fr om  th e m eter s  

elect r on ica lly . 

 

Th e p r oject ’s  elect r icity  p r odu ct ion  will be fed  in to th e g r id  th r ou g h  a  t r an sfor m er  s ta t ion  wh ich  

will be u sed  by  Kizilag ac Power  Plan t  an d  Ka lk an d er e Power  Plan t .Th e p r oject  own er  h ad  n ot  

com pleted  th e select ion  pr ocess  of th e elect r icity  m easu r in g  equ ip m en t  bu t  th e so-told  equ ip m en t  

sh ou ld  be in  lin e with  th e EMRA r eq u ir em en t s . Th e r eca libr a t ion  of th ese eq u ipm en ts  will be don e 

in  lin e with  th e equ ip m en t  r eq u ir em en t s  bu t  r e-ca libr a t ion  p er iods  a r e d efin ed  by  n a t ion a l  

m etr olog y  in s t it u t es  cou n t r y  by  cou n t r y  an d  in  Tu r k ey  th is  per iod  is  d efin ed  a s  10  y ea r s . 
44  

 

As  m en t ion ed  above th er e will be two set s  of m eter s  in  th e t r an sfor m er  s ta t ion . (Th e m eter s  a r e 

elect r on ic m eter s  with  an  accu r acy  class  of 0 .2 .) On e of is  t h e m a in  m eter  for  m easu r in g  an d  th e 

oth er  is  t h e ch eck  m eter  for  con t r ol. Both  of th ese m eter s  a r e m eter in g  th e en er g y  in  two 

d ir ect ion s  (con su m pt ion  an d  p r odu ct ion ). If th er e is  a  m easu r in g  d iffer en ce between  th ese two 

m eter s  an d  on e of th e pa r t ies  (TEIAS or  t h e com p an y) r equ est s  for  ca libr a t ion  of th e m eter s , in  th is  

ca se, t h e m eter s  will be ca libr a t ed  with ou t  wait in g  for  th e per iod ic ca libr a t ion  da te. (TEIAS Sys tem  

Usag e Ag r eem en t , Ar t  3 , B./2 ./b) )
45  

Th is  ca libr a t ion  p r ocess  is  don e by  an oth er  th ir d  pa r ty  u n d er  

th e con t r ol of TEIAS. Th e com pan y  is  n ot  r espon sible for  ca libr a t ion  of th e m eter s  in  Tu r k ey  

accor d in g  to th e loca l s t an da r ds .  

 

All p r odu ct ion  fig u r es  wh ich  a r e su bject  t o sa les  to th e g r id  a r e ag r eed  with  PMUM (Mar k et  

Fin an cia l Recon cilia t ion  Cen ter ). Th ese fig u r es  can  be accesses  fr om  PMUM’s web s it e by  th e seller . 

Th er efor e, n et  elect r icity  p r od u ct ion  fig u r es
46

 an n ou n ced  by   PMUM will be u sed  in  em iss ion  

ca lcu la t ion  fig u r es . Th ese fig u r es  will a lso be cr oss  ch eck ed  with  th e p r odu ct ion  an d  in t er n a l 

elect r icity  u sag e fig u r es  p r ovid ed  fr om  th e Mon t ly  Meter  Readin g  Pr otocols .
47

  

 

Th e Elect r ica l En g in eer s  will r eceive su fficien t  an d  con t in u ou s  t r a in in g  in  t er m s of m on itor in g  

an d  ver ifica t ion  on  a spects  su ch  a s  m eter ’s  r ead in g  an d  ca libr a t ion  an d  r ead in g ’s  r ecor d in g , 

ad ju s tm en t  an d  r ep or t in g  ever y  year . If n ew p er son n el a r e h ir ed , t h ey  will h ave to follow u p  a  

t r a in in g  pr og r am  an d  will be t r a in ed  in  th e specific sk ills  r eq u ir ed  to ca r r y  ou t  th e Mon itor in g  

Plan . 

3.3  Data and parameters  monitored / Selecting  relevant GHG sources , s inks  and 

reservoirs  for monitoring  or es timating  GHG emiss ions  and removals :  
 

Data / Parameter: EG
facility ,y

 

Data unit: MWh/yr 

Description: Qu an t ity  of n et  elect r icity  g en er a t ion  su pplied  

by  th e p r oject  p lan t /u n it  to th e g r id  in  y ea r  y  

Source of data to be used: Pr oject  act ivity  s it e.  

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

179 ,050  MWh /y r  (Please r efer  to Sect ion 1 .9 ). 

                                                 
44

 http://www.mevzuat.adalet.gov.tr/html/21179.html   
45

 www.teias.gov.tr/sistemkullanim1.doc  
46

 Net electricity production figure = Electricity generation (operation base) – Electricity traction from grid  
47 Monthly Meter Reading protocols are the protocols which are filled in by the TEİAŞ responsible according to the monthly electricity 

measurements in the power plant and these protocols are signed and kept by both parties (TEİAŞ and the company). The protocol 

includes the measurement values of meters for previous and last readings and shows the electricity delivered to the grid and electricity 

traction from the grid by the project. The difference between the delivered and tractional electricity corresponds to the “net electricity 

delivered to the grid” which is used for the emissioj reductions calculation. 

http://www.mevzuat.adalet.gov.tr/html/21179.html
http://www.teias.gov.tr/sistemkullanim1.doc
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Description  of measurement 

methods  and procedures  to be 

applied: 

Elect r icity  m eter s  in  th e power h ou se.  

Monitoring  frequency :  Con t in u ou s  m easu r em en t  an d  a t  lea s t  m on th ly 

r ecor d in g . 
QA/QC procedures  to be applied: Cr oss  ch eck  m easu r em en t s  r esu lt s  with  r ecor ds  

for  sold  elect r icity . 

Calibr a t ion  of a ll t h e m eter s  will be u n d er tak en  

a t  r equ ir ed  in t er va ls  an d  fau lty  m eter s  will be 

du ly  r ep laced  im m edia tely . 
Any comment:  - 

 

 

 

 

 

Data / Parameter: Cap
PJ

 

Data unit: MWe 

Description: In s ta lled  capacity  of th e h ydr o power  p lan t  a ft er  

th e im plem en ta t ion  of th e p r oject  act ivity  

Source of data to be used: Pr oject  s it e. 

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

 42 .33  

Description  of measurement 

methods  and procedures  to be 

applied: 

Th e in s ta lled  capacity  will be deter m in ed  based  

on  r ecog n ized  s t an d ar d s .  

Monitoring  frequency :  Year ly  

QA/QC procedures  to be applied: - 

Any comment:  - 

 

Data / Parameter: A
PJ

 

Data unit: m
2
 

Description: Ar ea  of th e r eg u la t ion  pon d  m easu r ed  in  th e 

su r face of th e water , a ft er  t h e im plem en ta t ion  of 

th e p r oject  act ivity . wh en  is  fu ll   

Source of data to be used: Pr oject  s it e. 

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

 2 ,205   

Description  of measurement 

methods  and procedures  to be 

applied: 

Measu r ed  fr om  topog r aph ica l su r vey s , m ap s , 

sa t ellite p ictu r es , et c 

 

Monitoring  frequency :  Year ly  

QA/QC procedures  to be applied: - 

Any comment:  - 

 

Data / Parameter: NCV
i,y

 

Data unit: TJ 

Description: Hea t in g  va lu es  of fu els  con su m ed in  th er m a l 

power  p lan t s  in  Tu r k ey  by  th e elect r ic u t ilit ies . 

Source of data to be used: TEIAS websit e: “Heat in g  Valu es  of Fu els  

Con su m ed  in  Th er m al Power  Plan ts  in  Tu r k ey  by  

th e Elect r ic Ut ilit ies” 2006-200 8: 

h t tp ://www.teia s .g ov.t r /is ta t is t ik 2008/46 .x ls  

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

Please r efer  to ANNEX 5   

Description  of measurement  

http://www.teias.gov.tr/istatistik2008/46.xls
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methods  and procedures  to be 

applied: 

Monitoring  frequency :  On ce for  each  cr ed it in g  per iod .  
QA/QC procedures  to be applied:  
Any comment:  Valu es  a r e g iven  in  Tcal an d  wh er e con ver t ed  

u s in g  to TJ  u s in g  a  con ver s ion  factor  of 

4 .1868TJ /Tcal. 

 

Data / Parameter: EF
CO2,I,y

 

Data unit: tCO
2
/GJ 

Description: CO
2
 em iss ion  factor  of foss il fu el type i in  y ea r  y  

Source of data to be used: IPCC d efau lt  va lu es  a t  th e lower  lim it  of t h e 

u n cer ta in ty  a t  a  95 % con fiden ce in t er va l a s  

p r ovid ed  in  table 1 .4  of Ch apter 1  of Vol. 2  

(En er g y) of th e 2006  IPCC Gu idelin es  on  Nat ion al 

GHG In ven tor ies . 

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

Please r efer  to  ANNEX 5  

Description  of measurement 

methods  and procedures  to be 

applied: 

- 

Monitoring  frequency :  On ce for  each  cr ed it in g  per iod .  
QA/QC procedures  to be applied: - 
Any comment:  - 

Data / Parameter: Electricity  capacity  additions  

Data unit: MW 

Description: Power  p lan t s  wh ich  a r e m ost  r ecen t ly  tak en  in to 

oper a t ion  

Source of data to be used: TEIAS website:  

 

h t tp ://www.teia s .g ov.t r /p r ojek siyon /KAPASITE

%20PROJ EKSIYONU%202005.pdf  

h t tp ://www.teia s .g ov.t r /p r ojek siyon /KAPASITE

%20PROJ EKSIYONU%202006.pdf  

h t tp ://www.teia s .g ov.t r /p r ojek siyon /KAPASITE

%20PROJ EKSIYONU%202007.pdf  

 

h t tp ://www.teia s .g ov.t r /p r ojek siyon /KAPASITE

PROJ EKSIYONU200 8.p df  

h t tp ://www.teia s .g ov.t r /p r ojek siyon /KAPASITE

PROJ EKSIYONU2009.p df  
 

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

Please r efer  ANNEX  5  

 

 

Description  of measurement 

methods  and procedures  to be 

applied: 

- 

Monitoring  frequency :  On ce for  each  cr ed it in g  per iod .  

QA/QC procedures  to be applied: - 

Any comment:  - 

 

Data / Parameter: η
m,y

 

Data unit: % 

Description: Aver ag e n et  en er g y  con ver s ion  efficien cy  of 

power  u n it  m  in  y ea r  y  

Source of data to be used: UNFCC web s ite: “Tool to ca lcu la t e th e em iss ion  

factor  for  an  elect r icity  sys t em ”. An n ex  1 .  

Value of data applied for the Please r efer  to  5  

http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202005.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202005.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202006.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202006.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202007.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202007.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2008.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2008.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2009.pdf
http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2009.pdf
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purpose of calculating  expected 

emiss ion  reductions   

Description  of measurement 

methods  and procedures  to be 

applied: 

 

Monitoring  frequency :  On ce for  each  cr ed it in g  per iod .  
QA/QC procedures  to be applied:  
Any comment:  No officia l efficien cy  va lu es  based  on  each  p ower  

p lan t  or  each  fu el type is  ava ilable in  Tu r k ey  

Most  n a tu r a l g as  p ower  p lan ts  in  Tu r k ey  a r e 

com bin ed  cy cle, m ost  coa l power  p lan t s  oper a te 

su b-cr it ica l an d  m os t  liqu id  fu el p ower  p lan t s  

adopt  an  op en  cy cle t ech n olog y .  

 

Data / Parameter: EF
g rid,CM

 

Data unit: tCO
2
/MWh  

Description: Com bin ed  m ar g in  CO
2
 em iss ion  factor  for  g r id  

con n ected  power  g en er a t ion  in  year  y  ca lcu la ted  

u s in g  th e la t es t  ver s ion  of th e “Tool to calcu late 

th e em iss ion  factor  for  an  elect r icity  sy s t em ” 

Source of data to be used: TEIAS an d  IPCC d efau lt  va lu es . 

Value of data applied for the 

purpose of calculating  expected 

emiss ion  reductions   

 0 .559  

Description  of measurement 

methods  and procedures  to be 

applied: 

Calcu la t ed  as  per  ACM0 002 with  3  y ea r s  vin tag e 

da ta  an d  op t ion  of ex  an te ca lcu la t ion  based  on  

“50% of OM an d  50% of BM valu es  app r oach  for  

th e fir s t  cr ed it in g  per iod ”  
Monitoring  frequency : Th is  va lu e will be u pd a ted  a t  th e beg in n in g  of 

each  n ew cr ed it in g  p er iod . 

QA/QC procedures  to be applied: As per  “Tool to calcu late th e em iss ion  factor  for  

an  electr icity  sy s tem ” 

Any comment: . 

 

3.4  Description  of the monitoring  plan   
 

All da ta  collect ed  as  pa r t  of m on itor in g  p lan  is  in d ica ted  in  Sect ion  3 .3 . Th ey  will be a r ch ived  

elect r on ica lly  an d  be k ep t  a t  leas t  for  two year s  a fter  th e en d  of th e la s t  cr ed it in g  p er iod .  

 

P lease r efer  to Sect ion  3 .2  for  d eta ils  on  th e Mon itor in g  Plan .  

 

4  GHG Em iss ion  Redu ct ion s :  
 

4.1  Explanation  of methodolog ical choice:  
 

Th e m eth od  u sed  is  t h e appr oved  bas elin e an d  m on itor in g  m eth od olog y  ACM0002 - Ver s ion  12 : 

“Con solidated  baselin e m eth odolog y  for  g r id -con n ected  electr icity  g en erat ion  f rom  ren ew able 

sou rces” (“A CM0002 ”), a s  exp la in ed  in  Sect ion  2 .2 . 
 

In  lin e with  th e app lica t ion  of th e m eth odolog y  th e em iss ion  factor  for  g r id  elect r icity  is  ca lcu la t ed  

as  p er  th e p r ocedu r es  deta iled  in  th e “Tool to calcu late th e em iss ion  factor  for  an  elect r icit y  

sy s tem ” (Ver s ion  02)  

 

4.2  Quantify ing  GHG emiss ions  and/or removals  for the baseline scenario:  
 

Baselin e em iss ion s  in clu de on ly  CO
2
 em iss ion s  fr om  elect r icity  g en er a t ion  in  foss il fu el fir ed  p ower  

p lan t s  th a t  a r e d isp laced  du e to th e p r oject  act ivity . Th e m eth od olog y  assu m es th a t  a ll p r oject  

elect r icity  g en er a t ion  above baselin e levels  wou ld  h ave been  g en er a t ed  by  ex is t in g  g r id -con n ected  
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power  p lan ts  an d  th e ad d it ion  of n ew g r id -con n ected  p ower  p lan t s . Th e baselin e em iss ion s  a r e to be 

ca lcu la ted  a s  follows : 
 

BE
y
 = EG

PJ ,y
* EF

g r id ,CM,y
 

 

Wh er e: 

 

BE
y
   Baselin e em iss ion s  in  y ear  y  (tCO

2
) 

EG
PJ ,y

 Qu an t ity  of n et  elect r icity  g en er a t ion  th a t  is  p r odu ced  an d  fed  in to th e g r id  as  a  

r esu lt  of th e im plem en ta t ion  of th e VCS pr oject  act ivity  in  y ea r  y (MWh /yr ) 

EF
g r id ,CM,y

  Com bin ed  m ar g in  CO
2
 em iss ion  factor  for  g r id  con n ected  p ower  g en er a t ion  in  y ea r  y  

ca lcu la ted  u s in g  th e la t es t  ver s ion  of th e “Tool to calcu late th e em iss ion  factor  for  an  

elect r icity  sy s t em ” 
 

 

Calculat ion  of EG
PJ,y

 

Sin ce th e p r oject  act ivity  is  t h e in s t a lla t ion  of a  n ew  g r id -con n ected  r en ewable p ower  p lan t /u n it  a t  

a  s it e wh er e n o r en ewable power  p lan t  was  op er a t ed  pr ior  to th e im plem en ta t ion  of th e p r oject  

act ivity : 

 

EG
PJ ,y  

= EG
facility ,y   

 

Wh er e: 

 

EG
PJ ,y

 Qu an t ity  of n et  elect r icity  g en er a t ion  th a t  is  p r od u ced  an d  fed  in to th e g r id  as  a  

r esu lt  of th e im plem en ta t ion  of th e VCS pr oject  act ivity  in  y ea r  y  (MWh /y r ) 

EG
facility ,y

 Qu an t ity  of n et  elect r icity  g en er a t ion  su pplied  by  th e p r oject  p lan t /u n it  to th e g r id  

in  year  y  (MWh /yr ).  

 

Calculat ion  of EF
g r id ,CM,y

 

Accor d in g  to th e “Tool to calcu late th e em iss ion  factor  for  an  electr icity  sy s t em ”, P r oject  

par t icipan ts  sh a ll app ly  th e followin g  s ix  s t ep s :  

 

STEP 1 . Iden t ify  th e relevan t  electr ic pow er sy s t em .  

STEP 2 . Ch oose w h eth er  to in clu de 0 f f -g r id  pow er p lan t s  in  th e project  elect r icity  sy s tem  

STEP 3 . Select  a m eth od  to d eterm in e th e operat in g  m arg in  (OM)  

STEP 4 . Calcu late th e op erat in g  m arg in  em iss ion  factor  accord in g  to th e select ed  m eth od   

STEP 5 . Iden t ify  th e g rou p  of  p ow er u n it s  to be in clu ded  in  th e bu ild  m arg in  

STEP 6 . Calcu late th e bu ild  m arg in  em iss ion  factor  

STEP 7 . Calcu late th e com bin ed  m arg in  (CM) em iss ion s  factor .  

 

STEP 1:  Id en t ify  the relevant  elect r icity  sy s t em  

 

Th e p r oject  elect r icity  sys tem  is  defin ed  a s  “th e spa t ia l ex ten t  of th e p ower  p lan ts  th a t  a r e 

ph ysica lly  con n ect ed  th r ou g h  t r an sm iss ion  an d  d is t r ibu t ion  lin es  to th e p r oject  act ivity  (e.g . t h e 

r en ewable p ower  p lan t  loca t ion  or  th e con su m er s  wh er e elect r icity  is  bein g  saved) an d  th a t  can  be 

d ispa tch ed  with ou t  s ig n ifican t  t r an sm iss ion  con st r a in ts” in  th e “Tool to ca lc u la t e th e em iss ion  

factor  for  an  elect r icity  sys tem , Ver s ion  02” p ag e 3 . Sim ila r ly , “a  con n ected  elect r icity  sy s t em , e.g . 

n a t ion al or  in t er n a t ion al, is  d efin ed  a s  an  elect r icity  sy s t em  th a t  is  con n ected  by  t r an sm iss ion  lin es  

to th e p r oject  elect r icity  sys t em . Power  p lan t s  with in  th e con n ected  elect r icity  sy s t em  can  be 

d ispa tch ed  with ou t  s ig n ifican t  t r an sm iss ion  con st r a in t s  bu t  t r an sm iss ion  to th e p r oject  elect r icity  

sys tem  h as  s ig n ifican t  t r an sm iss ion  con s t r a in t” in  th e sam e docu m en t .”  

 

In  th e p r oject ’s  ca se “th e p r oject  elect r icity  sys tem ” an d  “th e con n ected  sys t em ” a r e sam e. As a lso 

con fir m ed  by  TEIAS (Tu r k ish  Elect r icity  Tr an sm iss ion  Com pan y  In c.), t h e Tu r k ish  t r an sm iss ion  

sys tem  is  in t er con n ected .  Th er e is  an  in d ep en d en t  r eg ion al g r id  sys tem  n eith er  in  Rize n or  in  

Black  Sea  R eg ion .  

 

In  add it ion  to th is , s in ce th er e is  n o DNA in  th e h ost  cou n t r y  to d elin ea te th e p r oject  elect r icity  

sys tem , th e su g g ested  cr it er ia  in  “Tool to ca lcu la te th e em iss ion  factor  for  an  elect r icity  sys tem , 
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Ver sion  02 ” was  u sed . Accor d in g  to th is , 1 -Th e capacity  u sag e fig u r e for  th e t r an sm iss ion  lin e 

sh ou ld  be ch eck ed . 2 -Spot  m ar k et  p r ices  of d iffer en t  sy s t em s  in  th e cou n t r y  sh ou ld  be com par ed .  

 

Sin ce th er e is  n o capacity  u sag e fig u r e for  t r an sm iss ion  lin e p u blish ed , th e cr it er ia  “Th e 

t r an sm iss ion  lin e is  op er a t ed  a t  90% or  m or e of it s  r a ted  cap acity  d u r in g  90% p er cen t  or  m or e of 

th e h ou r s  of th e year .” cou ld  n ot  be p r oved .  

 

On  th e oth er  h an d , t h er e is  n o sp ot  elect r icity  m ar k et  ava ilable in  th e cou n tr y  a s  su g g ested  in  th e 

oth er  cr it er ia  “In  case of elect r icity  sy s t em s with  spot  m ar k ets  for  elect r icity : th er e a r e d iffer en ces  

in  elect r icity  p r ices  (with ou t  t r an sm iss ion  an d  d is t r ibu t ion  cos ts) of m or e th an  5  p er cen t  between  

th e sys tem s d u r in g  60  per cen t  or  m or e of th e h ou r s  of th e y ea r .” Th er efor e, th is  cr it er ion  is  n ot  

app licable a s  well.  

 

As  su g g ested  in  “Tool to ca lcu la t e th e em iss ion  factor  for  an  elect r icity  sy s t em , Ver s ion  02”, “if 

th ese cr it er ia  do n ot  r esu lt  in  a  clear  g r id  bou n dar y , u se a  r eg ion al g r id  defin it ion  in  th e ca se of 

la r g e cou n tr ies  with  layer ed  d ispa tch  sys t em s  (e.g . p r ovin cia l / r eg ion al / n a t ion a l).” However , 

th er e a r e n o lay er ed  d ispa tch  sys tem s in  th e h ost  cou n t r y . As a  r esu lt  t h e n a t ion al g r id  was  u sed  

as  th e p r oject  elect r icity  sy s t em . Hen ce, th e es t im at ion  of OM (Oper a t in g  Mar g in ) an d  BM (Bu ilt  

Mar g in ) a r e based  on  th e d efin it ion  of th e Tu r k ish  elect r icity  n etwor k  a s  on e s in g le in ter con n ected  

sys tem .  

 

 

STEP 2: Choose w hether  to includ e 0ff-g r id  p ow er p lant s  in  the p roject  electr icity  sy s t em  

 

Accor d in g  to “Tool to ca lcu la te th e em iss ion  factor  for  an  elect r icity  sy s t em , Ver s ion  02”, t h e OM 

an d  BM valu es  can  be ca lcu la ted  based  on  th e followin g  two op t ion s:  

 

Opt ion  I:  On ly  g r id  p ower  p lan ts  a r e in clu d ed  in  th e ca lcu la t ion  

Opt ion  II: Both  g r id  p ower  p lan ts  an d  off-g r id  power  p lan t s  a r e in clu ded  in  th e ca lcu la t ion .  

 

Opt ion  I is  select ed  in  th e ca lcu la t ion  of Bu ilt  Mar g in  an d  Op er a t in g  Mar g in  for  th e p r oposed  

pr oject  act ivity . Th e r eason  wh y th e tool su g g est s  th e Opt ion  II is , “in  som e cou n t r ies  off -g r id  

power  g en er a t ion  is  s ig n ifican t  an d  can  pa r t ia lly  be d ispa tch ed  by  CDM p r oject  act ivit ies , e.g . if 

off-g r id  power  p lan t s  a r e oper a ted  du e to an  u n r eliable an d  u n s table elect r icity  g r id .”  

 

As Tu r k ey’s  g r id  is  m or e app r op r ia t e for  ca lcu la t in g  th e OM an d  BM valu es  a ccor d in g  to Opt ion  I, 

th is  op t ion  is  select ed .    

 

STEP 3: Select  a m ethod  to d eterm ine the op erat ing  m arg in  (OM)  

 

Accor d in g  to “Tool to ca lcu la t e th e em iss ion  factor  for  an  elect r icity  sys t em , Ver s ion  02”, fou r  

a lter n a t ive m eth od s  to ca lcu la t e OM can  be ch osen .  

 

(a ) Sim ple OM 

(b) Sim ple ad ju s t ed  OM 

(c) Dispa tch  da ta  an a lys is  OM 

(d) Aver ag e OM 

 

In  ch oosin g  th e r ig h t  m eth od  for  th e ca lcu la t ion  o f OM, “Sim ple ad ju s ted  OM”, “Dispa tch  d a ta  

an a ly s is  OM” an d  “Aver ag e OM” m eth ods  a r e elim in ated  s in ce a ll t h ese m eth od s  r eq u ir e power  

p lan t  specific in for m at ion  of power  p lan t s  wh ich  ar e con n ected  to th e g r id .  Th er efor e, ”Sim ple OM” 

m eth od  is  selected . 

 

Th e s im ple OM em iss ion  factor  is  ca lcu la t ed  a s  th e g en er a t ion -weig h ted  aver ag e CO2  em iss ion s  p er  

u n it  n et  elect r icity  g en er a t ion  (tCO2/MWh ) of a ll g en er a t in g  power  p lan t s  ser vin g  th e sys tem , n ot  

in clu d in g  low -cos t /m u st -r u n  p ower  p lan ts /u n it s . 

 

Th e “Sim ple OM” m etdod  m ay  be ca lcu la ted : 

 

Option  A : Based  on  th e n et  elect r icity  g en er a t ion  an d  a  CO2 em iss ion  factor  of each  p ower  u n it ; or   

Option  B : Based  on  th e tot a l n et  elect r icity  g en er a t ion  of a ll power  p lan t s  ser vin g  th e sy s t em  an d  

th e fu el typ es  an d  tot a l fu el con su m pt ion  of th e p r oject  elect r icity  sy s t em  
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However , n o p ower  p lan t  specific in for m a t ion  is  ava ilable.  On  th e oth er  h an d , Sim ple OM m ay on ly  

be u sed  if: 

 

(a ) Th e n ecessar y  da ta  for  Opt ion  A is  n ot  ava ilable; an d   

(b) On ly  n u clear  an d  r en ewable power  g en er a t ion  a r e con sider ed  as  low -cost /m u s t -r u n  p ower  

sou r ces  an d  th e q u an t ity  of elect r icity  su pplied  to th e g r id  by  th ese sou r ces  is  k n own ; an d   

(c) Off-g r id  power  p lan t s  a r e n ot  in clu ded  in  th e ca lcu la t ion  

 

In  Tu r k ey , t h er e is  n o p lan t  specific CO2 em iss i on  factor s  wh ich  is  r eq u ir ed  to u se Opt ion  A for  th e 

OM Calcu la t ion s . On  th e oth er  h an d , Sim ple OM is  elig ible wh en  low cost  an d /or  m u st  r u n  

r esou r ces  con s t itu t e, a s  an  aver ag e of th e five m ost  r ecen t  y ea r s , less  th an  50  p er cen t  of th e tot a l 

g en er a t ion  for  th e g r id . Never th eless , th e on ly  r elevan t  low op er a t in g  cost  an d  m u s t  r u n  r esou r ce 

in  Tu r k ey  is  h yd r opower  becau se th e sh a r e of a ll oth er  r en ewable r esou r ces  is  close to n il an d  

th er efor e can  be a ssu m ed n eg lig ible.  Th e sh a r e of a ll n on -h ydr o r en ewable r esou r ces  in  th e en t ir e 

elect r icity  g en er a t ion  is  0 ,5  per cen t  for  th e year s  between  2003  an d  200 8 .  Th er e is  n o ex am ple of 

coa l bein g  u sed  a s  m u s t -r u n  an d  n u clea r  en er g y  is  n ot  p r act iced  in  Tu r k ey .  

 

As dep ict ed  in  Table 10
48

 th e sh ar e of low -cos t /m u st  r u n  r es ou r ces  wer e n ever  h ig h er  th an  5 0 

per cen t  in  th e la s t  five y ea r s .  

 

2003 2004 2005 2006 2007 2008

Turkey's Gross Electiricity Production (GWh) 140.581 150.698 161.956 176.300 191.558 198.418

Electricity Production From Hydro (GWh) 35.330 46.084 39.561 44.244 35.851 33.270

Share (% ) 25,1% 30,6% 24,4% 25,1% 18,7% 16,8%

 

Table 14 :  S h are of  h y droelectr ic p rodu ct ion  in  Tu rk ey , 2003  – 2008
49

 

 

In  add it ion , th er e is  n o off-g r id  power  p lan t s  in  Tu r k ey .  

 

All in  a ll, Opt ion  B of “Sim ple OM” m eth od  was  adopted  a s  “th e tota l n et  elect r icity  g en er a t ion  of 

a ll power  p lan t s  ser vin g  th e sy s t em  an d  th e fu el types  an d  tot a l fu el con su m pt ion  of th e p r oject  

elect r icity  sy s t em ” is  t h e on ly  ava ilable d a ta  in  th e h ost  cou n t r y .  

 

Step  4 : Calculate the op erat ing  m arg in  em iss ion factor  accord ing  to the select ed  m ethod   

 

Th e Sim ple Oper a t in g  Mar g in  Em iss ion  Factor  (EF  
OM, y

) is  ca lcu la ted  a s  th e g en er a t ion -weig h ted  

aver ag e CO2 em iss ion s  per  u n it  n et  elect r icity  g en er a t ion  (tCO
2  

/MWh ) of a ll g en er a t in g  p ower  

p lan t s  ser vin g  th e sy s t em , n ot  in clu d in g  low -cost /m u s t  r u n  p ower  p lan ts /u n it s  as  d eter m in ed  by  

th e Baselin e Meth odolog y .   

 

Accor d in g  to “Tool to ca lcu la t e th e em iss ion  factor  for  an  elect r icity  sys tem , Ver s ion  02”, th e 

for m u la  g iven  below is  app lied  for  com pu t in g  th e EF  
g r id , OMsim ple, y . 

 

Option  B  – Calcu lat ion  based  on  total f u el con su m pt ion  an d  electr icity  g en erat ion  of  t h e sy s t em : 

 

yOMsimplegridEF ,,  = 

y

i

yiCOyiyi

EG

EFNCVFC  ,,,, 2

 

 

Wh er e:  

 

EF
g r id ,OMsim ple,y 

 =  Sim ple op er a t in g  m ar g in  CO
2
 em iss ion  factor  in  yea r  y  (tCO

2
/MWh )  

FCi,y   =  Am ou n t  of foss il fu el ty pe i con su m ed in  th e p r oject  elect r icity  sys tem  

in  year  y  (m ass  or  volu m e u n it )  

NCVi,y   =  Net  ca lor ific va lu e (en er g y  con ten t ) of foss il fu el typ e i in  y ea r  y  (GJ  / 

m ass  or  volu m e u n it )  

                                                 
48 All data presented in the baseline calculations are provided from official sources as mentioned in related footnotes.Therefore, uncertainities of data sets were not estiamted. 
49 http://www.teias.gov.tr/istatistik2008/32(75-08).xls  

../../acer/AppData/Local/Temp/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/GURKAN/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/AppData/Local/GURKAN/AppData/Local/Temp/Rar$DI00.469/CRB/CRB/Cevizlik%20Validation%20Protocol&%20PDD%20Versin%2004%20(LAST)/Cevizlik_VCS_PD_Version04-29.04.10-MTS.doc
http://www.teias.gov.tr/istatistik2008/32(75-08).xls
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EFCO
2
,i,y   =  CO

2
 em iss ion  factor  of foss il fu el type i in  y ea r  y  (tCO

2
/GJ )  

EGy  =  Net  elect r icity  g en er a ted  an d  deliver ed  to th e g r id  by  a ll power  sou r ces  

ser vin g  th e sy s t em , n ot  in clu d in g  low -cost  / m u s t -r u n  power  p lan ts  / 

u n it s , in  year  y  (MWh )  

i  =  All foss il fu el typ es  com bu sted  in  power  sou r ces  in  th e p r oject  

elect r icity  sy s t em  in  y ea r  y   

y   =  E ith er  th e th r ee m os t  r ecen t  year s  for  wh ich  d a ta  is  ava ilable a t  th e 

t im e of su bm iss ion  of th e CDM-PDD to th e DOE for  va lida t ion  (ex  an te 

op t ion ) or  th e app licable year  du r in g  m on itor in g  (ex  post  op t ion ), 

followin g  th e g u idan ce on  da ta  vin tag e in  s t ep  2   
 

 

In  or d er  to ca lcu la t e th e em iss ion  am ou n t s  fr om  each  fu el typ es , em iss ion  factor s  fr om  IPCC 

websit e wer e u sed .
50

 Th r ee sets  of em iss ion  factor s  wer e iden t ified  as  m in im u m , m ediu m  an d  

m axim u m  valu es . To be con ser va t ive s ide, t h e m in im u m  valu es  a r e u sed  in  th e OM calcu la t ion s .  

 

 

kg CO2/GJ

min mid max

hard coal 92,8 96,1 100,0 1,0

lignite 90,9 101,0 115,0 1,0

fuel oil 75,5 77,4 78,8 1,0

diesel oil 72,6 74,1 74,8 1,0

natural gas 54,3 56,1 58,3 1,0

lpg 61,6 63,1 65,6 1,0

naphta 69,3 73,3 76,3 1,0

Default Carbon 

Oxidation Factor

 
 

Table 15: Em iss ion  factors  f rom  IPCC 

 

Tu r k ey ’s  GHG Em iss ion s  In ven tor ies  for  y ea r  20 06  an d  2007  a r e an n ou n ced  by  Tu r k ish  Sta t i s t ica l 

In s t it u t e (TUIK). However , to be on  th e con ser va t ive s ide, CO
2
 em iss ion s  fig u r es  fr om  elect r icity  

p r odu ct ion  a r e n ot  t ak en  fr om  th ese an n ou n ced  fig u r es , a s  th e ca lcu la t ion  m eth od  is  n ot  k n own  

an d  th ese fig u r es  a r e a  bit  h ig h er  th an  th e ca lcu la t ed  fig u r es .
 51 ,

 
52

,
 53

 As  a  r esu lt , for  y ea r s  2006, 

2007  an d  2008 , th e CO
2
 em iss ion s  a r e ca lcu la ted  with  th e IPCC m in im u m  valu es :  

All in  a ll; 

 

2006 2007 2008

CO2 Emmission from Electricity 

Production (tons) 83.173.585 98.352.660 104.062.368  
 

Table 16: CO
2
 Em iss ion  of  Tu rk ey  f rom  Elect r icit y  Produ ct ion  

 

Th e ca lcu la t ion  of n et  elect r icity  p r od u ct ion  is  d em on st r a ted  below.  
54

 As  th e efficien cy  factor  fr om  

g r oss  to n et  elect r icity  for  th er m al r esou r ces  is  n ot  k n own , th e over a ll r ela t ion  between  g r oss  an d  

n et  elect r icity  p r odu ct ion  is  a s su m ed  to be th e sam e for  th er m al p r od u ct ion .  Table 13  sh ows  th e 

over a ll g r oss /n et  r ela t ion  wh er e th e es t im ated  n et  elect r icity  p r odu ct ion  fr om  th er m al r esou r ces  

wer e ca lcu la t ed  by  u s in g  th e sam e r ela t ion .  

 

                                                 
50

 http://www.ipcc-nggip.iges.or.jp/EFDB/find_ef_s1.php  
51

 http://www.tuik.gov.tr/PreHaberBultenleri.do?id=1996 
52

 http://www.tuik.gov.tr/PreHaberBultenleri.do?id=4078 
53

 http://www.tuik.gov.tr/PreIstatistikTablo.do?istab_id=488 
54 h t tp://w w w .teias .g ov .t r /is tat is t ik 2008/30(84 -08).x ls  

http://www.ipcc-nggip.iges.or.jp/EFDB/find_ef_s1.php
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2006 2007 2008

Gross Electricity Production (a) 176.300 191.558 198.418

Net Electricity Production (b) 169.543 183.340 189.762

Net/Gross (c= a/b) 0,962 0,957 0,956

Gross Electricity Production from thermal sources (d) 131.835 155.196 164.139

Net Electricity Production from thermal sources (c*d) 126.783 148.538 156.979  
 

Table 17: N et  Elect r icity  Produ ct ion  of  Tu rk ey  f rom  Th erm al Sou rces  

 

Obviou sly , u s in g  th e sam e r ela t ion  for  both  over a ll elect r icity  p r od u ct ion  an d  th er m al p r od u ct ion  

is  an  appr oxim a t ion  based  on  a  r ou g h  a ssu m pt ion .  Yet , obviou sly , su ch  a ssu m pt ion  r esu lt s  in  a  

ver y  con ser va t ive es t im at ion  becau se th e efficien cy  of th er m al p l an ts  is  m u ch  lower  th an  oth er  

p lan t s  a s  th e oper a t ion a l con su m p t ion  in  th ose p lan t s  a r e r ela t ively  h ig h er  an d  th is  wou ld  on ly  

lead  to a  lower  n et  elect r icity  g en er a t ion  with  h ig h er  OM em iss ion  factor  an d  h ig h er  em iss ion  

r ed u ct ion s . 

 

With  r espect  to th e Bas elin e Meth odolog y , elect r icity  im p or t  am ou n t  is  add ed  to th e dom es t ic 

su pply  wh er e th e im por ts  fr om  con n ected  g r ids  loca ted  in  oth er  cou n t r ies  a r e weig h ted  with  an  

em iss ion  factor  of zer o tCO
2
/MWh . 

 

Th e las t  p ar t  of Step  1  is  ca lcu la t in g  th e r a t io of em iss ion s  an d  g en er a t ion . Based  on  th e Sim ple 

Oper a t in g  Mar g in  Em iss ion  Factor  for m u la ,  EF 
OM, y

 va lu es  for  la s t  th r ee y ea r s  a r e ca lcu la ted  as 

follows: 

 

 

2006 2007 2008

OM (MWh/tCO2) 0,657 0,663 0,664  
 

Table 18: OM Em iss ion  Factor  for  2006  – 2008  

 

Accor d in g  to th e m eth odolog y , two da ta  vin tag es  a r e a llowed  for  th e ca lcu la t ion  of th e OM 

em iss ion  factor , ex -an te an d  ex -p os t : 

 

 Ex-an te: A 3 -y ea r  aver ag e, based  on  th e m ost  r ecen t  s t a t is t ics  ava ilable a t  th e t im e of PDD 

su bm iss ion  

 Ex-pos t : Th e y ea r  in  wh ich  p r oject  g en er a t ion  occu r s ,  if th e OM em iss ion  factor  is  u pda ted  

based  on  ex -post  m on itor in g  

 

In  th is  ca se, t h e ex -an te appr oach  is  p r efer r ed  becau se th e d a ta  is  ava ilable an d  it  is  a  con ser va t ive 

appr oach  du e to th e for ecas t  t h a t  t h e weig h t  of foss il fu el u se in  th e g en er a t ion  of e lect r icity  in  

Tu r k ey  will in cr ease. 

 

As  th e weig h ted  aver ag e of th e fig u r es  between  2006  an d  2008  is  com pu ted , th e OM em iss ion  

factor  is  0 .661  tCO2 / MWh . 

 

STEP 5:  Id en t ify  the g roup  of pow er  unit s  t o be included  in  the build  m arg in  

 

Com pu t in g  th e BM is  based  on  th e sam ple of p lan t s , in  eith er  of th e two pr oposed  ways :  

 

(a ) Th e set  of five power  u n it s  t h a t  h ave been  bu ilt  m ost  r ecen t ly , or  

(b) Th e set  of power  capacity  add it ion s  in  th e elect r icity  sy s t em  th a t  com pr ise 20% of th e 

sys tem  g en er a t ion  (in  MWh ) an d  th a t  h ave been  bu ilt  m ost  r ecen t ly .  

 

Am on g  th ese two op t ion s , t h e sam ple g r ou p  th a t  com p r ises  th e la r g er  an n u al g en er a t ion  sh ou ld  be 

u sed . 

 

Th e da ta  for  th e r ecen t ly  bu ilt  power  p lan t s  is  ava ilable for  th eir  cap acity , type of u t ility  in  t er m s  

of IPP, au to-pr odu cer , BOT, fu el type an d  da te of com m iss ion in g .  Accor d in g  to th e da ta :  
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 Th e tota l an n u al p r od u ct ion  of th e five p lan ts  th a t  h av e been  bu ilt  m os t  r ecen t ly  is  1 ,842 .3  

GWh . Su ch  capacity  r epr esen t s  appr oxim a tely  0 ,93  per cen t  of th e over a ll elect r icity  

g en er a t ion  capacity  in  Tu r k ey  wh ich  is  in  th e am ou n t  of 198 .4  TWh .  Obviou sly , th is  is  fa r  

below th e 20  p er cen t  th r esh old  p r op osed  by  th e m eth odolog y .  

 In s t ead , t h e Bu ild  Mar g in  cou ld  a lso be com pu ted  by  u s in g  th e m ost  r ecen t  capacity  

add it ion s  th a t  com pr ise t h e 20  p er cen t  of th e tot a l sy s t em  g en er a t ion .  Th is  cor r espon ds  to 

39 .7  TWh  wh ich  is  20  p er cen t  of th e over a ll g en er a t ion  of 198 .4  TWh . 

 

Th e table in  Appen dix  4  d isp lays  th e d eta ils  of g en er a t ion  fr om  th ose p lan ts  in  sp ecific.  

 

STEP 6:  Calculate the build  m arg in em iss ion factor  

 

Accor d in g  to th e Baselin e Meth od olog y , th e Bu ild  Mar g in  (BM) Em iss ion  Factor  EF
BM

 is  ca lcu la t ed 

as  th e g en er a t ion -weig h ted  aver ag e em iss ion  factor  of a  sam ple of p ower  p lan ts  m  for  a  sp ecific 

yea r , as  follows: 

 

yBMgridEF ,,  = 



 

m

ym

mi

ymELym

EG

EFEG

,

,

,,,

 

 

Wh er e: 

 

  EF 
g r id , BM, y 

        Bu ild  m ar g in  CO
2
 em iss ion  factor  in  y ea r  y  ( MWhtCO /2 ); 

EG
m ,y 

 Net  qu an t ity  of elect r icity  g en er a t ed  an d  deliver ed  to th e 

g r id  by  power  u n it  m  in  yea r  y  (MWh )  

EF
EL,m ,y  

 CO
2
 em iss ion  factor  of p ower  u n it  m  in  y ea r  y  (tCO

2
/MWh )  

m   Power  u n it s  in clu ded  in  th e bu ild  m ar g in   

y   Most  r ecen t  h is tor ica l y ear  for  wh ich  power  g en er a t ion  da ta  is  

ava ilable 
 

 

Th er e is  n o ava ilable CO
2
 em iss ion  d a ta  for  th e power  u n it s  in clu ded  in  th e BM calcu la t ion . Th e 

ava ilable da ta  for  on  p lan t  bas is  is  th e n am e, type, in s t a lled  capacity  an d  an n u al elect r icity  

p r odu ct ion  fig u r es  of th ese facilit ies . However , t h er e is  n o ava ilable da ta  for  th e elect r icity  

p r odu ct ion  fig u r es  of som e sm all facilit ies , m os t  p r obably  becau se th ese p r ojects  a r e in clu d ed  in  

th e “Oth er  P r oject s”. Th er efor e, an n u al elect r icity  p r od u ct ion s  of th ese facilit ies  wer e ca lcu la ted  

with  th e followin g  for m u la  u n less  th e exact  p r odu ct ion  fig u r es  a r e r each ed .  Th e da ta  u sed  in  th e 

BM calcu la t ion  is  p r ovided  fr om  th e Tu r k ey’s  Capacity  Pr oject ion  Rep or t s  p u blish ed  in  y ea r s :  

2009
55

, 2008
56

, 2007
57 ,

 2006
58

 an d  2005
59 .

  

 

EG
m ,y

= Fu ll Load  Wor k in g  Hou r s  x  In s ta lled  Cap acity   

 

In  add it ion  to th is , th e efficien cy  r a t es  for  th e fu el con su m pt ion  of th ese facilit ies  sh ou ld  be add ed  

to th e ca lcu la t ion  (a s  th e th er m al p lan t s  do n ot  con su m e 100% of th e fu el wh ich  th ey  a r e fed  with ). 

With in  th e con tex t  of th e ca lcu la t ion  in  th is  docu m en t , h ig h er  th e efficien cy  fig u r e m ean s  lower  

th e CO
2
 em iss ion s  (a s  th e elect r icity  ca lcu la t ion  a ssu m es  th a t  t h e elect r icity  p r odu ct ion  is  a  

fu n ct ion  of th e d es ig n ed  in s ta lled  capacity  n ot  th e efficien cy . However , in  th eor y  th e in s ta lled  

capacity  of a  p lan t  in cr eases  with  th e h ig h er  efficien cy).  

 

Th er efor e, in  th e ca lcu la t ion  of th e EF 
g r id , BM, y

, fir s t  EF
EL,m ,y  

valu es  a r e ca lcu la t ed  by  u s in g  th e 

for m u la  (4 ) as  su g g estd  in  th e tool. Also, t o ca lcu la te th e  EF
EL,m ,y  

valu es , th e d efau lt  efficien cy  

fig u r es  lis t ed  u n der  th e “Appen dix -1 : Defau lt  efficien cy  factor s  for  p ower  p lan t s” a r e u s ed .  

                                                 
55 h t tp://www.teias .g ov.tr /pr ojek s iyon /KAPASITEPROJ EKSIYONU2009.pdf  

56 h t tp://www.teias .g ov.tr /pr ojek s iyon /KAPASITEPROJ EKSIYONU2008.pdf  

57 h t tp://www.teias .g ov.tr /pr ojek s iyon /KAPASITE%20PROJ EKSIYONU%202007.pdf  

58 h t tp://www.teias .g ov.tr /pr ojek s iyon /KAPASITE%20PROJ EKSIYONU%202006.pdf 

59 h t tp://www.teias .g ov.tr /pr ojek s iyon /KAPASITE%20PROJ EKSIYONU%202005.pdf
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Generation Technology Old Units (before and in 2000) New units (after 2000)

Coal - -

Subcritical 37% 39%

Supercritical - 45%

Ultra-upercritical - 50%

IGCC - 50%

FBS 35,5% -

CFBS 36,5% 40,0%

PFBS - 41,5%

Oil - -

Steam turbine 37,5% 39%

Open cycle 30% 39,5%

Combined cycle 46% 46%

Natural Gas - -

Steam turbine 37,5% 37,5%

Open cycle 30% 39,5%

Combined cycle 46% 60%

Grid Power Plants

 
 

Table 19: Defau lt  E f f icien cy Factors  for  pow er  p lan t s  (A pp en dix  1  of  t h e tool) 

 

As  seen  in  th e t able above, th e efficien cy  fig u r es  of coa l, oil an d  n a tu r a l g as , for  d iffer en t  

g en er a t ion  t ech n olog ies , a r e g iven  in  th e tool. In  Tu r k ey , t h e g en er a t ion  t ech n olog ies  for  n a tu r a l 

g as  an d  oil is  “Com bin ed  cy cle” an d  for  coa l “Su bcr it ica l”. Sin ce th e defau lt  va lu es  for  lp g  an d  

n aph ta  a r e n ot  g iven  in  th e tool, to be on  th e con ser va t ive s ide, t h e efficien cy  factor s  of th ese fu el 

types  a r e a ssu n m ed  a s   60% (equ al to th e h ig h est  efficien cy  fig u r e / Efficien cy  fig u r e for  Na tu r a l 

Gas-Com bin ed  Cy cle). 

 

As  a  r esu lt , in  lin e with  th e tool, t h e efficien cy  factor s  for  each  fu el type ar e a ssu m ed a s  p r esen ted  

in  th e t able below: 

 

Fuel Type Generation Technology Efficiency Factor

hard coal Coal - Subcritical 39%

lignite Coal - Subcritical 39%

fuel oil Oil - Combined Cycle 46%

diesel oil Oil - Combined Cycle 46%

natural gas Natural Gas - Combined Cycle 60%

lpg Natural Gas - Combined Cycle 60%

naphta Natural Gas - Combined Cycle 60%
 

 

Table 20: E f f icien cy  Factors  u sed  for  BM Em iss ion  Factor  Calcu lat ion  

 

Th e Bu ild  Mar g in  es t im at ion  is  based  on  th e em iss ion  factor s  ca lcu la t ed  for  each  en er g y  sou r ce.  

 

Fuel Specific Emiss ion Factors  

 

Ca r bon  con ten t  factor s  for  each  fu el t yp e (tC/TJ ) r efer  t o th e factor s  s ta ted  in  “2006  IPCC 

Gu idelin es  for  Nat ion al Gr een h ou se Gas  In ven tor ies” an d  th e fu el specific CO
2
 em iss ion  factor s  

wer e es t im ated  fr om  th e sam e factor s . To be on  th e con ser va t ive s ide, m in im u m  em iss ion  factor s  

wer e u sed  in  th e ca lcu la t ion .  

 

 



VCS Project Description 

 38 

Electric Efficiency  Rates  

 

Defau lt  effficen cy  factor s  g iven  in  th e tool. (Please see table  19) 

 

Equivalent Electricity  Generation  

 

Th e equ iva len t  elect r icity  g en er a t ion  for  each  fu el typ e j ou t  of th e m ost  r ecen t  20  p er cen t  p lan t s  is  

ca lcu la ted  a s  follow: 

 

Averag e Running  Hours  (Hours): For  each  sp ecific fu el ty pe, aver ag e r u n n in g  h ou r s  of s im ila r  

facilit ies  in  Tu r k ey  for  th e y ea r  2008 , 2007 , 2 006  an d  2005 .  R elevan t  fig u r es  wer e ca lcu la ted  

based  on  th e in s ta lled  capacity  an d  elect r icity  p r od u ct ion  fig u r es . On  th e oth er  h an d  EUAS 

an n ou n ces  th e elect r icity  p r od u ct ion  fig u r es  of it s  facilit ies  in  each  y ea r . For  th ese facilit ies  actu a l 

fig u r es  wer e u sed . 

 

Installed Capacity  (MW):  Tota l in s t a lled  capacit ies  of facilit ies  r u n  by  s im ilar  fu el t yp es  

for  th e p er iod  between  J an u a r y  8
th

, 2004  an d  Decem ber  31
s t
, 2008 .  

 

Electricity  Production  (GWh):  Th e an n ou n ced  elect r icity  p r odu ct ion  fig u r es  of th e 

facilit ies  wh ich  wer e com m iss ion ed  in  th e p er iod  between  J an u a r y  8
th

, 2004  an d  Decem ber  31
s t
, 

2008 . An d , m u lt ip lica t ion  of r u n n in g  h ou r s  an d  in s t a lled  capacity  for  each  fu el typ e, u n less  th e 

en er g y  pr od u ct ion  fig u r es  a r e n ot  r each ed .  

 

Th e com pu ta t ion s  d isp lay  a  weig h ted  Bu ild  Mar g in  em iss ion  factor  of 0 .4 57  tCO
2
 / MWh .. 

 

STEP 7: Calculate the com bined  m arg in em iss ions  factor  

 

Th e baselin e em iss ion  factor  is  th e weig h ted  aver ag e of th e Op er a t in g  Mar g in  Em iss ion  Factor  an d 

Bu ild  Mar g in  Em iss ion  Factor .  Th e ACM0002 / Ver s ion  12  g u idelin e r ecom m en d s equ al weig h t  

va lu es  for  h yd r opower  p r ojects  a s  seen  in  t h e for m u la  below: 

 

EF
g rid, CM, y

 = EF
g rid, OM, y 

 x  w
OM

+ EF
g rid, BM, y

 x  w
BM

 

 

Wh er e:  

EF
g r id ,BM,y  

 = Bu ild  m ar g in  CO
2  
em iss ion  factor  in  y ea r  y  (tCO

2
/MWh )  

EF
g r id ,OM,y  

 = Oper a t in g  m ar g in  CO
2  
em iss ion  factor  in  year  y  (tCO

2
/MWh )  

w
OM 

 = Weig h t in g  of op er a t in g  m ar g in  em iss ion s  factor  (%)  

w
BM 

 = Weig h t in g  of bu ild  m ar g in  em iss ion s  factor  (%)  

 

 

Th e defau lt  va lu es  r ecom m en ded  by  Meth odolog ica l t ool: “Tool to ca lcu la te th e em iss ion  factor  for  

an  elect r icity  sy s t em , Ver s ion  02” for  w
OM

 an d  w
BM

 for  act ivit ies  oth er  th an  win d  an d  sola r  power  

g en er a t ion  p r oject s  a r e 0 .5  an d  0 .5 , r esp ect ively .  

 

EF
g r id , CM, y

 = 0 .661  x  0 .5  + 0 .457  x  0 .5  

 
Th er efor e r esu lt in g  EF

g r id ,CM,y
 is   0 .559  tCO

2 /
MWh    

 

All in  a ll, th e expected  em iss ion  r ed u ct ion  of th e p r oject  is  a s  followin g : 

 

Year 
Annual es timation of emiss ions  reductions  

in  tonnes  of CO
2
e 

2011  79,545 

2012  97,444 

2013  100,089 

2014  100,089 
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2015  100,089 

2016  100,089 

2017  100,089 

2018  100,089 

2019  100,089 

2020 

 
100,089 

Total es timated reductions  

(tonnes  of CO
2
) 

977,701 

Tota l n u m ber  of cr ed it in g  y ea r s  10 

An n u al aver ag e over  th e cr ed it in g  

per iod  of es t im a ted  r ed u ct ion s  (ton n es  of 

CO2e) 

97,770 

 

4.3  Quantify ing  GHG emiss ions  and/or removals  for the project:  
 

Accor d in g  to th e  ACM00 02, th e g en er ic eq u a t ion  for  th e ca lcu la t ion  of em iss ion  r edu ct ion  is : 

 

ER
y
 = BE

y
 - PE

y
  

 

Wh er e: 

ER
y
   Em iss ion  r ed u ct ion s  for  th e y ea r  y  (tCO

2
) 

BE
y
   Baselin e em iss ion s  for  th e year  y  (tCO

2
) 

PE
y
   Pr oject  em iss ion  for  th e yea r  y  (tCO

2
) 

 

Project emiss ions  

Th e p r oject  em iss ion s  sh a ll be accou n ted  u s in g  th e followin g  equ at ion : 
 

PE
y
 = PE

EF,y  
+ PE

GP,y  
+ PE

HP,y   

 

Wh er e: 

PE
y
  Pr oject  em iss ion s  in  y ea r  y  (tCO

2
e/y r ) 

PE
FF ,y  

Pr oject  em iss ion s  fr om  foss il fu el con su m pt ion  in  y ea r  y  (tCO
2
/y r ) 

PE
GP,y  

Pr oject  em iss ion s  fr om  th e op er a t ion  of g eoth er m al po wer  p lan ts  du e to th e r elease 

of n on -con den sable g ases  in  year  y  (tCO
2
e/y r ) 

PE
HP,y  

Pr oject  em iss ion s  fr om  water  r eser voir s  of h yd r o power  p lan t s  in  y ea r  y  (tCO
2
e/yr ) 

 

Fossil fu el con su m pt ion  (PE
FF,y

) 

Th e p r oject  in t er n a l con su m pt ion  is  app r ox im ately  500  k VA, wh ich  can  be con sider ed  n eg lig ible. 

Th is  con su m pt ion  will be sa t is fied  fr om  th e elect r icity  g en er a t ion  wh en  th e p lan t  is  in  oper a t ion  or  

fr om  th e g r id  wh en  th e p lan t  is  n ot  in  op er a t ion . Even tu a lly , if th er e is  n o elect r icity  ava ilable in  

th e g r id  an d  t h e p lan t  is  n ot  in  op er a t ion  th e in ter n a l con su m pt ion  will be sa t is fied  fr om  a  d iesel 

g en er a tor , bu t  t h is  wou ld  r a r ely  occu r . I f d iesel en g in es  wou ld  be u sed , em iss ion s  a ssocia t ed  wou ld  

be ca lcu la ted  accor d in g  to th e “Tool to calcu late project  or  leak ag e CO
2
 em iss ion s  f rom  foss il f u el 

com bu s t ion ” an d  con sid er ed  a s  p r oject  em iss ion s .  Th er efor e: 

PE
FF ,y  

= 0  
 

Em iss ion s  of  n on -con d en sable g ases  f rom  th e op erat ion  of  g eoth erm al p ow er p lan t s  (PE
GP,y

) 

Sin ce th e p r oject  act ivity  does  n ot  in volve th e oper a t ion  of a  g eoth er m al power  p lan t ,  

PE
GP,y

= 0  
 

Em iss ion s  f rom  w ater  reservoir s  of  h y dro pow er  p lan t s  (PE
HP,y

) 

Th e p r oject  act ivity  is  a  Gr een field  r u n -of–r iver  h ydr op ower  p r oject . Th e water  is  d iver t ed  u s in g  a  

d iver s ion  wall s t r u ctu r e to power  can al an d  th en  to th e p ower h ou se. Th e water  will be fed  back  to 

r iver  th r ou g h  th e ta ilr ace can al. Th e d iver s ion  s t r u ctu r e r esu lt  in  a  r eg u la t ion  pon d  with  a  su r face 
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ar ea  of 14  091  m
2
, t h a t  does  n ot  a ffect  in  an y  way  th e volu m es of ex is t in g  r eser voir s  down st r eam  

of th e p r oject . (P lease r efer  to Hata! Başvuru kaynağı bulunamadı.3) 
 

Th e p ower  den sity  (PD) for  th is  r eg u la t ion  p on d  is  ca lcu la ted  a s  follows:  
 

PD 
  
 43 ,470 ,000  W / 2  20 5  m

2  

PD = 19 ,714 .28W/m
2  

PD > 10  W/m
2
 

Th er efor e, PE
HP,y

=0  
 

Hen ce, PE
y
= 0  

 

Leakag e emiss ions  

 

No leak ag e em iss ion s  a r e con sider ed . Th e m ain  em iss ion s  p oten t ia lly  g ivin g  r ise to leak ag e in  th e 

con tex t  of elect r ic sector  p r oject s  a r e em iss ion s  a r is in g  du e to act ivit ies  su ch  as  power  p lan t  

con s t r u ct ion  an d  u p st r eam  em iss ion s  fr om  foss il fu el u se (e.g . ex t r act ion , p r ocess in g  an d  

t r an spor t ). Th ese em iss ion s  sou r ces  a r e n eg lected .  
 

Please r efer  to ANNEX 5  for  d eta ils  of a ll ba selin e r ela t ed  ca lcu la t ion s .  
 

 

4.4  Quantify ing  GHG emiss ion  reductions  and removal enhancements  for the 

GHG project:  
 

Accor d in g  to Sect ion 4 .3  t h e em iss ion  r ed u ct ion s  (ER
y
) a r e eq u al to baselin e em iss ion s  of th e sam e 

yea r .  
 

Th e followin g  table sh ows  th e ex -an te em iss ion  r ed u ct ion s  ca lcu la t ion s: 

 

Total installed capacity   43 .47  MW 

Net electricity  delivered to the g rid (EG
y
) 179 ,050  MWh  

Baseline emiss ion  factor (Combined 

Marg in) of Turkish  g rid (EF
y
) 

EF
y
 = W

OM
 * EF

OM,y  
+ W

BM
 * EF

BM,y
 

 

0 .5*0 .661+ 0 .5*0 .457  = 0 .559  tCO
2
/MWh 

Baseline emiss ions  (BE
y
) 

tCO
2
/year 

179 ,050  * 0 .559=100 ,08 9   tCO
2
/year 

Project emiss ions  (PE
y
) 0  tCO

2
/year  

Leakag e emiss ions  (LE
y
) 0  tCO

2
/year  

Emission reduction (ER
y
) 100 ,089   tCO

2
/year 

  

Table 21: Ex -an te em iss ion  redu ct ion s  calcu lat ion s
60

. 

 

 

 

5 En vir on m en ta l Im pact : 

 

Th e p r oject  h ad  r eceived  an  “EIA is  n ot  r eu ir ed” t it le fr om  Min is t r y  of En vir on m en t  of Tu r k ey . 

With  th is  t it le t h e p r oject  is  a llowed  to s ta r t   it s  con s t r u ct ion  wor k s  an d  beg in  oper a t ion s  a ft er  t h e 

com m en cem en t  of th e p r oject . However , t h e p r oject  own er  h ad  a lso p r ep ar ed  an  EIA r epor t  to 

u n d er s tan d  wh eth er  th e p r oject  r ea lly  h as  an  ir r ever s ible  m ajor  en vir on m en ta l effect . Hen ce, an  

EIA r ep or t  h as  been  ca r r ied  ou t  an d  it  h a s  con clu ded  th a t  t h e p r oject  act ivity  will n ot  lead  to 

s ig n ifican t  n eg a t ive im pact s . Fu r th er m or e, it  will con t r ibu te to im pr ove th e en vir on m en ta l 

s itu a t ion  in  th e r eg ion  an d  in  th e cou n tr y . Avoid in g  foss il fu el -based  elect r icity  will en h an ce th e 

                                                 
60

Tr an sm iss ion  & d is tr ibu t ion  losses  ar e n eg lected  in  th e em iss ion  r edu ct ion  ca lcu la t ion s  as  r equ ir ed  by  th e m eth odolog y .  
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a ir  qu a lity  an d  h elp  to r ed u ce th e ad ver se a ffects  on  th e clim ate. Ren ewable  t ech n olog ies  for  th e 

elect r icity  g en er a t ion  will be in t r od u ced  an d  su s t a in able d evelopm en t  will be p r om oted .  

 

Th e EIA r epor t  d id  n ot  on ly  a ssess  th e en vir on m en ta l im pact s  bu t  it  a lso p r esen ted  a  m on itor in g  

p lan  to be im plem en ted  du r in g  con st r u ct ion  an d  op er a t ion  ph ases . Th er efor e, t h e p r oject  will 

volu n ta r ily  p r ep ar e m on itor in g  for m s  an d  th ese for m s will be p r esen ted  to th e Min is t r y  with in  

per iod s  of th r ee m on th s . 

 

A su m m ar y  of th e poten t ia l n eg at ive en vir on m en ta l im pacts  an d  m easu r es  to be tak en  by  th e 

p r oject  pa r t icipan t  to m it ig a te th em  is  p r esen ted  as  follows :  

 

Possible im pact s  d uring  the cons truct ion act iv it ies   

Accor d in g  to th e en vir on m en ta l im pact  s tu d ies , t h e im plem en ta t ion  of th e p r oject  act ivity  is  n ot  

con sid er ed  to be p r esen t  an y  s ig n ifican t  r isk s  for  h u m an  h ea lth  or  th e en vir on m en t .  

 

It  is  poss ible th a t  th e t r a ffic in cr ease d u e to t r an sp or ta t ion  of th e con st r u ct ion  m ater ia ls , access  of 

per son n el an d  h eavy  con s t r u ct ion  eq u ipm en t  cau ses  t r a ffic acciden t s . Th is  will be p r even ted  by 

t r a in in g  th e per son n el, sp eed  lim ita t ion , p u t t in g  t r a ffic s ig n s  an d  per iod ica l m ain ten an ce an d  

con t r ol of th e veh icles .  

 

Th e em iss ion s  fr om  a ll t h e m ach in es  u sed  d u r in g  th e con st r u ct ion  ph ase will be m easu r ed  

per iod ica lly  an d  th e m ach in es  will be m ain ta in ed  if r equ ir ed . T h e veh icles  car r y in g  th e ex cavat ion  

m ater ia l will be cover ed  an d  th e in t er n a l r oads  will be water ed  per iod ica lly .  

 

To m in im ize th e poss ible wor k  accid en ts , q u a lified  per son n el will be h ir ed  an d  will be con t in u ou sly  

t r a in ed  for  wor k  sa fety . Also, th e per son n el will be eq u ipped  with  per son n el p r otect ion  eq u ipm en ts  

r eq u ir ed  by  Tu r k ish  Labou r  Safety  R eg u la t ion s  an d  appr opr ia te h ea lth car e an d  labou r  safety  

con dit ion s  will be p r ovid ed .  

 

It  is  wor th  n ot icin g  th a t  Kalk an d er e’s  civil con t r actor  h as  been  cer t ified  ISO 9001:2000 . Th er efor e, 

a  qu a lity  m an ag em en t  sys t em  will be app lied  to a ll th e act ivit ies  to be h eld  du r in g  th e con s t r u ct ion  

ph ase.  

 

Im pact s  on  the aq uat ic life  

Th e im pact  on  aqu at ic life will be m an ag ed  by  th e in s t a lla t ion  of a  fish  passag e to p r ovid e an  

u ps t r eam  an d  d own s t r eam  m ovem en t . It s  des ig n  was  based  on  th e s tu d y  of th e fish  species , th eir  

s ize, m ig r a t ion  season  an d  th e r iver ’s  an n u al flow r a t es .  

 

Im pact s  on  the landscap e 

In  or der  to p r even t  er os ion  in  th e s lop es  an d  to for m  a  secu r ity  ban d , r efor es t a t ion  wor k s  will be 

ca r r ied  ou t  u n der  th e con t r ol of th e En vir on m en t  an d  For es t r y  Dir ector a te an d  Oper a t ion al 

Dir ector a tes . Th e species  th a t  will be u sed  ar e loca l sp ecies .   

 

Noise im pact s  

Th e n oise level of Kalk an d er e Power  Plan t  is  es t im ated  to be  n eg lig ible. Also, t h e n oise im pacts  

fr om  th e s tu d ies  on  th e su r face will be m in im ized  by  lim it in g  th e act ivit ies  to th e day t im e an d  by  

war n in g  th e loca l r es iden t s .  

 

In  add it ion , n oise m easu r em en t s  will be con du cted  du r in g  specified  p er iods  in  or der  to de ter m in e 

poss ible tu r bin e an d  g en er a tor  n oise levels .  
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6 Stak eh older ’s  com m en ts : 
 

Th e Ar t icle 9  of th e E IA Reg u la t ion  s t ipu la tes  a  pu blic p ar t icipa t ion  p r ocess  in  or d er  to p r ovide 

par t icipa t ion  of th e com m u n it ies  in  EIA pr ocess , to in for m  th e com m u n it ies  abou t  th e p r op osed  

facility  an d  to g a th er  th eir  op in ion s .  

 

In  or d er  to sa t is fy  th is  r eq u ir em en t , an n ou n cem en t s  wer e p u blish ed  in  two n ewspap er s  (Zü m r ü t  

Riza  an d  Dü n ya  Gazetes i) –on e n a t ion al an d  on e loca l- decla r in g  th e da te, t im e, ven u e an d  top ic of  

th e m eet in g . (Th e m en t ion ed  an n ou n cem en ts  a r e p r esen ted  in  An n ex   6  ) 
 

Th e m eet in g  was  h eld  on  May  21
s t
 2009  in  th e Kalkandere Religious High School in Rize Province The 

meeting which started at 14:00 under the chairmanship of the Rize P r ovin cia l Dir ector a te of En vir on m en t  an d  

For es t r y  r eceived  a  br oad  participation. (Please refer to Figure 12). 

 

 
 

Fig ure 6 : S cen es  f rom  th e Com m u n ity  Meet in g .  

 

Th e par t icipan t s  com p r ised  r ep r esen ta t ives  fr om  th e com m u n ity , r elevan t  m u n icipa lit ies , p u blic 

in s t itu t ion s  an d  or g an iza t ion s , m em ber s  of Pa r liam en t , scien t is t s  an d  in h abitan t s  of th e 

su r r ou n din g  villag es .  
 

All th e a sp ects  of th e p r oject  in clu d in g  th e socio-econ om ic an d  en vir on m en ta l a spect s  wer e 

p r esen ted  to th e pa r t icipan t s  by  a  p r oject  developer  r ep r esen ta t ive an d  wer e d iscu ssed  by  th e 

s tak eh older s . Cla r ifica t ion s  wer e r equ ested  an d  t h e over a ll r espon se to th e p r oject  was  

en cou r ag in g  an d  posit ive. All th e h ea r in g s  wer e h eld  in  Tu r k ish .  

 

Stak eh older s’ com m en ts  in  th is  m eet in g  wer e in ten sified  on  2  m ajor  su bjects . Th e fir s t  on e is  h ow 

th is  p r oject  will p r ovide econ om ic advan tag e to th e r eg ion . P r oject  own er s  r ep lied  th is  q u es t ion  

with  th e fact  t h a t  t h e p r oject  will m ak e em ploy m en t s  fr om  th e r eg ion  du r in g  both  con st r u ct ion  

an d  oper a t ion  ph ases . Th e oth er  q u es t ion  top ic was  abou t  h ow th e p r oject  will a ffect  t h e 

en vir on m en t  in  th e r eg ion . P r oject  own er s  m en t ion ed  th a t  th er e will be lim it ed  n eg a t ive effect  

du r in g  th e con s t r u ct ion  esp ecia lly  in  du s t  em iss ion s  an d  n oise  issu es . Th ey  a lso m en t ion ed  th a t  

th ese issu es  will be followed  closely  an d  r eg u la r  m easu r em en t s  will be don e. In  add it ion  to th is , 

th ey  h ave a lso u n d er lin ed  th e fact  t h a t  t h e water  am ou n t  in  th e r iver  bed  will r edu ce with in  p r oject  

bou n dr ies . However , t h er e will a lway s  be en ou g h  am ou n t  of water  in  th e r iver  bed  for  th e 

con t in u a t ion  of r iver  life. 

 

In  add it ion  to th e com m u n ity  Meet in g , t h e com p an y  will be open  for  fu r th er  com m en ts  d u r in g  th e 

con s t r u ct ion  an d  op er a t ion  of th e p r oject  an d  t h e s ite m an ag er  will be th e con tact  p er son  for  th e 

s tak eh older s .  
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7  Sch edu le: 
 

Th e p r oject  sch edu le is  p r esen ted  below:  
 

Events  and action  Date 

Fir s t  VER con sider a t ion  J u ly  23
r d

 2004  

Fir s t  Feas ibility  r epor t   October  2004  

Fir s t  con tact s  with  PDD 

con su ltan t s  
October  2007  

Last  Feas ibility  r epor t  Novem ber  2007  

EIA is  n ot  r equ ir ed  decis ion  Novem ber  23
r d

 2007  

Con tact  with  a  PDD con su ltan t  Apr il 25
th

 2008  

Con tact  with  a  DOE  J u n e 1
s t
,  

 
2008  

Fir s t  d iscu ss ion s  with  

fin an cia l in s t it u t ion s  
Sep tem ber  2008  

In vestm en t  Decis ion  October  10
th

 2008  

Con t r act  s ig n a tu r e for  th e 

con s t r u ct ion  wor k s  for  

Kalk an d er e 

J an u a r y  2
n d

 2009  

Stak eh older  con su lt a t ion  J u n e 20
th

 2009  

EIA app r oval (by  th e Min is t r y  

of En vir on m en t  an d  For es t r y ) 
J u ly  2009  

Con t r act  s ig n a tu r e for  th e 

elect r om ech an ica l an d  

elect r ica l wor k s  

May 7
th

 2009  

Star t  of PDD elabor a t ion  Apr il 2010  

Star t  of VER  valida t ion  J u n e 2010  

Con s t r u ct ion  Star t  of 

Kizilag ac  
J an u a r y  2011  

Com m ission in g  of th e 

Kalk an d er e p ower  p lan t  

 

Decem ber  30 th , 2010  

Expected  com m iss ion in g  of 

th e Kizilag ac power  p lan t  

Mar ch  2012  

1
 s t

 Mon itor in g  an d  R epor t in g  May 2012  

2
 n d

 Mon itor in g  an d  Repor t in g  May  2013  

3
 r d

 Mon itor in g  an d  Repor t in g  May 2014  

4
 th

Mon itor in g  an d  R epor t in g  May 2015  

5
th

 Mon itor in g  an d  Repor t in g  May 2016  

6  
th  

Mon itor in g  an d  R epor t in g  May 2017  

7  
th

 Mon itor in g  an d  R epor t in g  May 2018  

9
th

 Mon itor in g  an d  Repor t in g  May2019  

10
th

 Mon itor in g  an d  Rep or t in g  May 2020  

 

Table 22: Project ’s  sch ed u le 
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8 Own er sh ip : 
 

8.1  Proof of Title: 
 

Th e r evised  g en er a t ion  licen se is  p r esen ted  in   ANNEX 8  a s  p r oof of t it le.  

Th e own er sh ip  of th e em iss ion  r edu ct ion s  will be Ak im  En er ji Ür et im i San ayi ve Ticar et  A.Ş. .  

 

 8 .2  Projects  that reduce GHG emiss ions from activities  that participate in  an  

emiss ions  trading  prog ram (if applicable): 
 

Not  app licable. 
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ANNEX 1 
 

“EIA is  not required” and “Positive EIA” Proofs   

 

Copy  of th e let t er  of t h e Tr abzon  Reg ion al For es t r y  Dir ector a t e For es t  Oper a t ion  Man ag em en t , 

da ted  Mar ch  27
th

 2006 , n u m ber  B.18 .1 .OGM.1 .23 .Ş3 .231 -2753 . 

 

Th is  let ter  a lso s ta tes  th a t  t h e Pr oject  a r ea  is  n ot  loca ted  a t  a  seed in g  ar ea , n a t ion al par k , h u n t in g  

an d  wild life a r ea , h u n t in g  p r od u ct ion  a r ea , tou r ism  ar ea , sp ecia l p r otect ion  a r ea , m ilita r y  

for bidden  zon e; th er e is  n o d isad van tag eou s  con dit ion  r eg a r d in g  for es t r y  wor k s  an d  for es t -pu blic 

r ela t ion ; t h er e is  n o sen sit ive a r ea  for  th e for es t  fir es  wh er e th e facilit ies  will ex is t . F ield  

in vest ig a t ion  for m  is  p r esen ted  as  th e a t tach m en t  of th e let t er .  

 

Republic of Turkey 

Ministry of Environment and Forestry 

General Directorate of Environmental Impact Assessment and Planning 

 

                                       Decision Date  : 06/11/2009 

                                                                                          Decision Number : 1797 

 

POSITIVE EIA LETTER 
 

In accordance with the 14th article of the Regulation on Environmental Impact Assessment 

(Official Gazette, Date: 17.07.2008, Number: 26939), Environmental Impact Assessment of the 

project “Kalkandere Weir and HEPP (43,8 MW)” is positively concluded. 

               Fevzi İŞBİLİR 

           On behalf of the Minister 

                                      General Manager 

Project Owner:       Akim Enerji Üretimi Sanayi ve Ticaret A.Ş. 

Project Location:    Rize Province, Kalkandere District 
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ANNEX 2 
 
Demonstration  that the project has  not created another form of environmental credit  
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ANNEX 3  
 

Her eafter  th e t r an s la t ion  of th e Boa r d  of Dir ector’s  d ecis ion  Nu m ber  5 , wh ich  s ta tes  th a t  t h e 

r even u es  obta in ed  by  sellin g  th e VERs  h as  been  on e of th e k ey  is su es  en cou r ag in g  th e in ves tm en t  

in  th e p r oposed  pr oject  act ivity . Th e or ig in a l w ill be p r ovid ed  to th e DOE du r in g  th e va lida t ion  

pr ocess . 
 

AKIM ENERGY GENER ATION INDUSTRY AND TRADE CO. BOARD OF DIRECTORS DECISION  

 

DECISION NUMBER : 5  

DATE OF DECISION: 23 .7 .2004  

MEETING LOCATION: HEADQUARTERS OF COMPANY 

PARTICIPANTS OF MEETING: Meh m et  Fa r u k  KOLUKISA 

       Osm an  ASILTURK  

       Alaaddin  COSKUN  

 

AGENDA OF MEETING: Th e object ives  of ou r  com pan y  an d  in vestm en ts , fea s ibility  of p r oject s  an d  

abou t  p r oject  app lica t ion s .  

 

DECISION: Ou r  Com p an y`s  Boa r d  of Dir ector s  h ave m et  u n der  th e ch a ir m an sh ip  of Mr . Meh m et  

Fa r u k  KOLUKISA an d  took  th e decis ion s  below.  

 

Ou r  cou n t r y ’s  en er g y  n eed  h as  been  in cr eas in g  day  by  day  a s  th e r es t  of t h e wor ld .  Most  of th e 

en er g y  g en er a t ion  in  ou r  cou n t r y  dep en d s  on  th e foss il fu els  wh ich  h ave lower  in ves tm en t  cos t s , 

bu t  s ig n ifican t ly  h ar m  th e en vir on m en t  d u r in g  g en er a t ion  accor d in g  to th e fu el type an d  

g en er a t ion  t ech n iq u es . However , both  r edu cin g  ou r  cou n tr y ’s  d ep en d en ce on  en er g y  fr om  abr oad  

an d  a lso m ak in g  in vestm en t s  on  en er g y  th a t  ou r  cou n t r y  n eeds  an d  for  th e p u r pose of sh owin g  

en vir on m en ta l awar en ess , ou r  cu r r en t  Ren ewable En er g y  r esou r ces  h ave been  in ves t ig a ted  an d  

desp it e a ll econ om ic d ifficu lt ies  an d  lon g  in ves tm en t  p er iods , an d  h ig h  in it ia l in vestm en t  cos ts , 

s in ce it  is  u n der s tood  if t h ese en vir on m en ta lly  fr ien d ly  p r oject s  a r e su ppor t ed  by  CER car bon  

cr ed it s  an d  u n t il CER ca r bon  cr ed it s  becom e ava ilable to be su ppor t ed  by  add it ion a l in com es fr om  

VER cr ed it s ; 

 

As  th e r esu lt  of ou r  com pan y’s  r esea r ch  an d  s tu d ies , s in ce it  is  believed  th a t  if Cevizlik  HEPP, 

Yok u slu  Kalk an d er e HEPP, Isp ir  HEPP an d  Gu llu bag  HEPP p r oject s  will becom e feas ible if 

su ppor ted  by  add it ion a l in com es fr om  ca r bon  cr ed it s  (CER an d  VER); it  is  decided  u n an im ou sly  to 

app ly  for  obta in in g  g en er a t ion  licen ses  for  Cevizlik  HEPP, Yok u slu  Kalk an der e HEPP, Isp ir  HEPP  

an d  Gu llu bag  HEPP pr ojects .  

 

Meh m et  Fa r u k  KOLUKISA         Osm an  ASILTURK                              Alaaddin  COSKUN  

Ch air m an  of Boa r d  of Dir .       Vice Ch air m an  of Boa r d  of Di r .          Mem ber  of Boa r d  of Dir .  
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ANNEX 4 
AKIM ENERGY GENER ATION INDUSTRY AND TRADE CO. BOARD OF DIRECTORS DECISION  

 

DECISION NUMBER : 7  

DATE OF DECISION: 10 .10 .2008  

MEETING LOCATION: HEADQUARTERS OF COMPANY 

PARTICIPANTS OF MEETING: Du r su n  BAK 

    Alaaddin  COSKUN  

    Osm an  ASILTURK  

        

 

AGENDA OF MEETING: Abou t  en er g y  in ves tm en t  p r oject s’ fea s ibility  r eview an d  th eir  

app lica t ion s  wh ich  will be r ea lised  by  ou r  com p an y ,  

 

 

DECISION: Ou r  Com p an y`s  Boa r d  of Dir ector s  h ave m et  u n der  th e ch a ir m an sh ip  of Mr . Du r su n  

BAK an d  took  th e d ecis ion s  below. 

 

Ou r  Boa r d  of Dir ector s  h as  tak en  th e followin g  decis ion s  abou t  Kalk an der e Diver s ion  Weir  an d  

Yok u şlu  HEPP. 

 

1 ) Th e Pr oject  h as  been  ch an g ed  s ig n ifican t ly  fr om  it s  sp ecified  for m u la t ion  in  th e feas ibility  

r ep or t  da ted  October  200 4 . 

2 ) It  can  be seen  fr om  th e Novem ber  2007  feas ibility  r epor t  wh ich  was  su bm it ted  to Sta t e Hydr au lic 

Wor k s , t h e p r oject ’s  p r ofitability  is  low h owever  it ’s  been  d ecid ed  to r ea lise th e p r oject   by  g et t in g   

add it ion a l su ppor t  (ca r bon  fin an ce, bila ter a l elect r icity  ag r eem en t s  et c.) fr o m  d iffer en t  r even u es . 

 

 

 

Du r su n  BAK            Alaaddin  COSKUN    Osm an  ASİ LTÜRK  

Ch air m an  of Boa r d  of Dir .       Vice Ch air m an  of Boa r d  of Dir .          Mem ber  of Boa r d  of Dir .  
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ANNEX 5 
 

Baseline Information  
 

 

Electricity  g eneration  2002  2003  2004  2005  2006  2007  2008  

Gr oss  E lect r icity  P r odu ct ion   129.399,5  140.580,5  150.698,3  161.956,2  176.299,8  191.558,1  198.418,0  

Net  E lect r icity  Pr odu ct ion  123.726,8  135.248,3  145.065,7  155.469,1  169.543,1  183.339,7  189.761,9  

Net /Gr oss  0 ,956  0,962  0,963  0,960  0,962  0,957  0,956  

Net Electricity  Production  from Th ermal Sources  91.207,7  101.003,0  100.459,1  117.228,4  126.634,4  148.333,3  156.768,3  

 

Table 23: Gross /N et  Electr icity  Gen erat ion  

 

 

    kg  CO2/GJ 
Default 

Carbon 

Oxidation  

Factor 
     

  Min  m id  m ax  

     
h ar d  coal 92 ,8  96 ,1  100 ,0 1 ,0            

lig n ite 90 ,9  101 ,0 115 ,0 1 ,0            

fu el oil 75 ,5  77 ,4  78 ,8  1 ,0            

diesel oil 72 ,6  74 ,1  74 ,8  1 ,0            
n atu r a l 

g as  54 ,3  56 ,1  58 ,3  1 ,0            

lpg  61 ,6  63 ,1  65 ,6  1 ,0            

n aph ta  69 ,3  73 ,3  76 ,3  1 ,0            

Source: 2006 IPCC Gu idelin es  for  N at ion al Green h ou se Gas  In ven tor ies , V olu m e 2  En erg y , Ch apter  1  In trodu ct ion , Table 1 .4  

h t tp://w w w .ipcc-n g g ip .ig es .or .jp /pu blic/2006g l/pd f /2_V olu m e2/V 2_1_Ch 1_In trodu ct ion .pdf      

 

Table 24:  IPCC V alu es  

 

 

 

 

Fuel Consumption  (FC i,y ) [Ton] 

 

2002 2003 2004 2005 2006 2007 2008 

hard coal 2.050 .700 3 .705 .686 4 .564 .713 5 .259 .058 5 .617 .863 6 .029 .143 6 .270 .008 

lig n ite 42.576 .239 35 .556 .028 33 .776 .660 48 .319 .143 50 .583 .810 61 .223 .821 66 .374 .120 

fuel oil 3.180 .701 2 .864 .392 2 .403 .338 2 .005 .899 1 .746 .370 2 .250 .686 2 .173 .371 

diesel oil 98.374 14 .123 29 .141 28 .442 61 .501 50 .233 131 .206 

natural g as  10.330 .564 11 .982 .991 12 .957 .446 15 .219 .275 17 .034 .548 20 .457 .793 21 .607 .635 

lpg  9.521 759 12 .673 12 .908 33 0  0  

naphtha 219.122 264 .371 208 .749 84 .481 13 .453 11 .441 10 .606 

 

Table 25: Fu el Con su m p t ion  

 

 

 

 

 

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf
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Net Calorific Value (NCVi,y) [GJ/t] 

 

2002 2003 2004 2005 2006 2007 2008 

hard coal 17,6  21 ,0  22 ,5  21 ,1  22 ,0  22 ,3  22 ,2  

lig n ite 7,5  7 ,5  7 ,6  5 ,9  6 ,9  6 ,9  6 ,8  

fuel oil 40,1  40 ,1  39 ,9  40 ,2  40 ,2  39 ,9  39 ,7  

diesel oil 42,9  43 ,3  42 ,4  42 ,8  42 ,7  43 ,1  42 ,4  

natural g as  40,8  39 ,1  38 ,0  38 ,6  37 ,0  36 ,7  36 ,6  

lpg  46,2  44 ,1  45 ,9  46 ,1  0 ,0  0 ,0  0 ,0  

naphtha 45,0  40 ,0  44 ,1  44 ,4  43 ,9  43 ,2  44 ,6  

 

Table 26:  N et  Calorif ic V alu es  

 

 

2002 2003 2004 2005 2006 2007 2008 

EFg rid,OM,y (tCO2/MWh) 0,721 0 ,657 0 ,672 0 ,638 0 ,657 0 ,663 0 ,664 

        
EFGrid,OM (tCO2/MWh) 0,66149  

       

Table 27: Operat in g  Marg in  Em iss ion  Factor  

 

 

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

Mb Şek er  Nişas ta  San . 

A.Ş. (Su ltan h an ı) N.Gas  ANG 8 ,80  2008 

                 

60 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       19 ,5  

Ak sa  En er ji (An ta lya) 
N.Gas  ANG 183,80 2008 

           

1 .290 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       419 ,9 

Ak sa  En er ji (Man isa) 
N.Gas  ANG 52,38 2008 

               

370 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       120 ,4 

ANTALYA ENERJ İ  

(Ilave) N.GAS ANG 17,46 2008 

               

122 ,3       54 ,3  0 ,20  60 ,0% 

         

0 ,33       39 ,8  

Ataç In şaa t  San . A.S.B. 

(An ta ly ta) N.Gas  ANG 5 ,40  2008 

                 

37 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       12 ,0  

Bah çivan  Gida  

(Lü lebu r g az) N.Gas  ANG 1 ,17  2008 

                   

8 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       2 ,6  

Can  En er ji (Çor lu  - 

Tek ir dağ) (Ilave) N.Gas  ANG 52,38 2008 

               

304 ,2       54 ,3  0 ,20  60 ,0% 

         

0 ,33       99 ,0  

Fou r  Season s  Otel 

(At ik  Pash a  Tu r  A.Ş.) N.Gas  ANG 1 ,17  2008 

                   

7 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       2 ,3  

Fr itolay  Gida  San . Ve 

Tic. A.Ş. (Ilave) N.Gas  ANG 0 ,60  2008 

                   

4 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       1 ,3  

Itc-Ka En er ji Ür et im  

A.Ş. (Mam ak ( (Ilave) 

Ren ew.+

Was tes  AR 14 ,13 2008 

               

107 ,0       - - n a  

              

-        0 ,0  

KARKEY (Sİ LOPİ -5) 

(154k v) (İ lave) F .OIL AF 14 ,78 2008 

               

103 ,2       75 ,5  0 ,27  46 ,0% 

         

0 ,59       60 ,9  

Melik e Tek s t il 

(Gazian tep) N.Gas  ANG 1 ,58  2008 

                 

11 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       3 ,6  

Mis is  Apr e Tek st il 

Boya En . San . N.Gas  ANG 2 ,00  2008 

                 

14 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       4 ,6  

Moder n  En er ji 

(Lilebu r g az) N.Gas  ANG 13,40 2008 

                 

94 ,1       

         

54 ,3       0 ,20  60 ,0% 

         

0 ,33       30 ,6  

Or tadoğu  En er ji (Oda 

Yer i) (Eyip /Is t .) 

Ren ew.+

Was tes  AR 2 ,83  2008 

                 

22 ,0       

              

-        - n a  

              

-        0 ,0  

Pola t  Tu r z. (Pola t  

Ren ais san ce Is t .Ot .) N.Gas  ANG 1 ,60  2008 

                 

11 ,0       54 ,3  0 ,20  60 ,0% 

         

0 ,33       3 ,6  

Sar ayk öy J eoter m al 

(Den izli) 

Geoth er

m al AH 6 ,85  2008 

                 

50 ,0       - - n a  

              

-        0 ,0  
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Yild iz Su n ta  

(Uzu n çift lik -

Kösek öy)(Dü zelt ) N.Gas  ANG 22,63 2008 

               

146 ,5       54 ,3  0 ,20  60 ,0% 

         

0 ,33       47 ,7  

Sön m ez Elek t r ik  (Ilave) 
N.Gas ANG 8 ,73  2008 

                 

67 ,3       54 ,3  0 ,20  60 ,0% 

         

0 ,33       21 ,9  

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

Can su  Elek t r ik  

(Mu r g u l/Ar tvin ) Hydr o AH 9 ,18  2008 

                 

47 ,0       - - n a  

              

-        0 ,0  

Çelder e Elk . (Çalder e 

Hes ) Hydr o AH 8 ,74  2008 

                 

35 ,0       - - n a  

              

-        0 ,0  

Dar en  Hes  Elek tr ik  
Hydr o AH 49 ,70 2008 

               

182 ,0       - - n a  

              

-        0 ,0  

Değir m en ü s tü  En . 

(Kah r am an m ar aş ) Hydr o AH 25 ,70 2008 

                 

69 ,0       - - n a  

              

-        0 ,0  

Gözede Hes  (Tem sa 

Elek tr ik ) Bu r sa  Hydr o AH 2 ,40  2008 

                 

10 ,0       - - n a  

              

-        0 ,0  

H.G.M. En er ji 

(Kek licek  Hes ) Hydr o AH 8 ,67  2008 

                 

18 ,0       - - n a  

              

-        0 ,0  

Ham zali Hes  (Tu r k on  

Mn g  Elek t r ik ) Hydr o AH 16 ,70 2008 

               

117 ,0       - - n a  

              

-        0 ,0  

Hidr o Kn t . (Yu k ar i 

Man ah oz Reg . Ve Hes ) Hydr o AH 22 ,40 2008 

                 

79 ,0       - - n a  

              

-        0 ,0  

İ ç-En  Elk . (Çalk iş la  

Reg . Ve Hes ) Hydr o AH 7 ,66  2008 

                 

18 ,0       - - n a  

              

-        0 ,0  

Kalen  En er ji (Kalen  Ii 

Reg . Ve Hes ) Hydr o AH 15 ,65 2008 

                 

50 ,0       - - n a  

              

-        0 ,0  

Mar aş  En er ji (F ir n is  

Reg . Ve Hes ) Hydr o AH 7 ,22  2008 

                 

36 ,0       - - n a  

              

-        0 ,0  

Sar m aş ik  I Hes  (Fetaş  

Feth iye En er ji) Hydr o AH 21 ,04 2008 

                 

96 ,0       - - n a  

              

-        0 ,0  

Sar m aş ik  Ii Hes  (Fetaş  

Feth iye En er ji) Hydr o AH 21 ,58 2008 

               

108 ,0       - - n a  

              

-        0 ,0  

Tor u l 
Hydr o EH 105,60 2008 

               

322 ,0       - - n a  

              

-        0 ,0  

Yeş il En er ji Elek tr ik  

(Tayfu n  Hes ) Hydr o AH 0 ,82  2008 

                   

5 ,0       - - n a  

              

-        0 ,0  

Zor lu  En er ji (Mer can ) 
Hydr o AH 1 ,28  2008 

                   

4 ,9       - - n a  

              

-        0 ,0  

Bak i Elek t r ik  Şam li 

Rü zg ar  Win d AR 21 ,00 2008 104 ,0 - - n a  

              

-        0 ,0  

Datça  Res  
Win d AR 8 ,10  2008 24 ,0  - - n a  

              

-        0 ,0  

Er tü r k  Elek tr ik  

Çata lca  Res  Win d AR 60 ,00 2008 210 ,0 - - n a  

              

-        0 ,0  

In n or es  Elek t r ik  

Yu n tdağ Rü zg . (Aliağa) Win d AR 42 ,50 2008 161 ,0 - - n a  

              

-        0 ,0  

Lodos  Res  (Taşolu k )  
Win d AR 24 ,00 2008 85 ,0  - - n a  

              

-        0 ,0  

Sayalar  Rü zg ar  Win d AR 30 ,60 2008 97 ,0  - - n a  

              

-        0 ,0  

Seben oba (Den iz Elk .) 
Win d AR 31 ,20 2008 100 ,0 - - n a  

              

-        0 ,0  

Habaş  (Aliağa  - Ilave) 
N.Gas  ANG 9 ,10  2007 72 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       23 ,7  

Moder n  En er ji 
N .Gas  ANG 5 ,20  2007 38 ,7  54 ,3  0 ,20  60 ,0% 

         

0 ,33       12 ,6  

Ar en k o 
N.Gas  ANG 0 ,10  2007 0 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,3  

Alt in m ar k a  Gida  
N.Gas  ANG 0 ,10  2007 0 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,3  

Tek boy En er ji 
N .Gas  ANG 0 ,10  2007 0 ,7  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,2  

Velsan  Ak r ilik  
N.Gas  ANG 0 ,10  2007 0 ,6  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,2  

Acıbaden  Sağlık  Hiz. 

Ve Tic. A.Ş. / Kadık öy N.Gas  ANG 0 ,50  2007 4 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       1 ,3  

Acıbaden  Sağlık  Hiz. 

Ve Tic. A.Ş. / Kozyatağı N.Gas  ANG 0 ,60  2007 5 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       1 ,6  

Acıbaden  Sağlık  Hiz. 

Ve Tic. A.Ş. / Bu r sa N.Gas  ANG 1 ,30  2007 11 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       3 ,6  
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Ak atek s  
N.Gas  ANG 1 ,80  2007 14 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       4 ,6  

F lok ser  Tek s t il / 

Poliser  Tes is i N.Gas  ANG 2 ,10  2007 17 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       5 ,5  

F lok ser  Tek s t il / 

Sü etser  Tes is i N.Gas  ANG 2 ,10  2007 17 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       5 ,5  

Fr itolay  Gida  
N.Gas  ANG 0 ,50  2007 4 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       1 ,3  

Kivan ç Tek s t il 
N .Gas  ANG 3 ,90  2007 33 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       10 ,7  

Kil-Kan  Kil San . Ve Tic 
N.Gas  ANG 3 ,20  2007 25 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       8 ,1  

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

Sü per boy  Boya San . 
N.Gas  ANG 1 ,00  2007 8 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       2 ,6  

Swiss  Otel 
N.Gas  ANG 1 ,60  2007 11 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       3 ,6  

Tav Esen boğa 
N.Gas  ANG 3 ,90  2007 33 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       10 ,7  

Nu h  En er ji-2  
N.Gas  ANG 73,00 2007 514 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       167 ,3 

Ak tek s  
F .Oil AF 0 ,80  2007 5 ,4  75 ,5  0 ,27  46 ,0% 

         

0 ,59       3 ,2  

Uşak  Şek er  
Lig n ite AL 1 ,70  2007 10 ,3  90 ,9  0 ,33  39 ,0% 

         

0 ,84       8 ,6  

Boğazliyan  Şek er  
N.Gas+N

aph th a ANG 16,40 2007 102 ,6 54 ,3  0 ,20  60 ,0% 

         

0 ,33       33 ,4  

Kar ton san  
N.Gas+N

aph th a ANG 5 ,00  2007 40 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       13 ,0  

Esk işeh ir  En d . En er ji 
N .Gas+N

aph th a ANG 3 ,50  2007 26 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       8 ,7  

Esk işeh ir  Şek er  
N.Gas+N

aph th a ANG 2 ,90  2007 18 ,1  54 ,3  0 ,20  60 ,0% 

         

0 ,33       5 ,9  

İ g saş  
N.Gas+N

aph th a ANG 2 ,20  2007 15 ,2  54 ,3  0 ,20  60 ,0% 

         

0 ,33       4 ,9  

Desa 
N.Gas+N

aph th a ANG 0 ,70  2007 5 ,6  54 ,3  0 ,20  60 ,0% 

         

0 ,33       1 ,8  

Den taş  
N.Gas+N

aph th a ANG 0 ,30  2007 2 ,3  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,7  

Sü per  F ilm cilik  
N.Gas+N

aph th a ANG 0 ,10  2007 0 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,3  

Ataer  En er ji 
N .Gas+N

aph th a ANG 0 ,10  2007 0 ,6  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,2  

Bil En er ji 
N .Gas+N

aph th a ANG 0 ,10  2007 0 ,7  54 ,3  0 ,20  60 ,0% 

         

0 ,33       0 ,2  

Itc-Ka 
Ren ew.+

Was tes  AR 1 ,40  2007 11 ,1  

              

-        - n a  

              

-        0 ,0  

BIS ENERJ İ  Bu r sa  

Ilave N.GAS ANG 43,00 2007 354 ,8 54 ,3  0 ,20  60 ,0% 

         

0 ,33       115 ,5 

Aliağa  Çak m ak tepe 
N.Gas  ANG 34,80 2007 278 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       90 ,5  

Bis  En er ji Bu r sa  

Dü zelt ilm e N.Gas  ANG 28,30 2007 233 ,5 54 ,3  0 ,20  60 ,0% 

         

0 ,33       76 ,0  

BIS ENERJ İ  Bu r sa  

Ilave N.GAS ANG 48,00 2007 396 ,1 54 ,3  0 ,20  60 ,0% 

         

0 ,33       128 ,9 

Bosen  En er ji 
N .Gas  ANG 142,80 2007 1 .071 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       348 ,7 

Sayen er ji Elek tr ik  
N.Gas  ANG 5 ,90  2007 47 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       15 ,3  

T En er ji Ür et im  A.Ş. 
N.Gas  ANG 1 ,60  2007 13 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       4 ,2  

Zor lu  En er ji Kayser i 
N.Gas  ANG 7 ,20  2007 55 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       17 ,9  

Siir t  
F .Oil AF 25 ,60 2007 190 ,0 75 ,5  0 ,27  46 ,0% 

         

0 ,59       112 ,2 

Mar din  Kiziltepe 
F .Oil AF 34 ,10 2007 250 ,0 75 ,5  0 ,27  46 ,0% 

         

0 ,59       147 ,6 

Kar en  
F .Oil AF 24 ,30 2007 180 ,0 75 ,5  0 ,27  46 ,0% 

         

0 ,59       106 ,3 

İ d il 2  (Ps3  A-2) F .Oil AF 24 ,40 2007 180 ,0 75 ,5  0 ,27  46 ,0%          106 ,3 
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0,59       

Bor çk a  Hes  
Hydr o EH 300,60 2007 1 .039 ,0 - - n a  

              

-        0 ,0  

Tek tu ğ (Keban  Der es i) 
Hydr o AH 5 ,00  2007 32 ,0  - - n a  

              

-        0 ,0  

Ypm  En er . Yat . A.Ş. 

Alt ın tepe Hidr o Hydr o AH 4 ,00  2007 18 ,0  - - n a  

              

-        0 ,0  

Ypm  En er . Yat . A.Ş. 

Beypın ar  Hidr o Hydr o AH 3 ,60  2007 18 ,0  - - n a  

              

-        0 ,0  

Ypm  En er . Yat . A.Ş. 

Kon ak  Hidr o Hydr o AH 4 ,00  2007 19 ,0  - - n a  

              

-        0 ,0  

Ku r tek s  Tek s t il 

(Kar asu  Hes  - An dır ın ) Hydr o AH 2 ,40  2007 19 ,0  

              

-        - n a  

              

-        0 ,0  

Isk u r  Tek s t il 

(Su leym an li Hes ) Hydr o AH 4 ,60  2007 18 ,0  

              

-        - n a  

              

-        0 ,0  

Özg ü r  Elk . Aş . 

(K.Mar aş ) (Tah ta) Hydr o AH 6 ,30  2007 27 ,0  

              

-        - n a  

              

-        0 ,0  

Özg ü r  Elk . Aş . 

(K.Mar aş ) (Tah ta) Ilave Hydr o AH 6 ,30  2007 27 ,0  

              

-        - n a  

              

-        0 ,0  

An em on  En : Elek . 

Ür et im  A.Ş. Win d AR 8 ,00  2007 24 ,2  

              

-        

            

-        n a  

              

-        0 ,0  

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

An em on  En : Elek . 

Ür et im  A.Ş. Ilave Win d AR 15 ,20 2007 46 ,0  

              

-        

            

-        n a  

              

-        0 ,0  

An em on  En : Elek . 

Ür et im  A.Ş. Ilave Win d AR 7 ,20  2007 21 ,8  

              

-        

            

-        n a  

              

-        0 ,0  

Bu r g az Res  (Doğal 

En er ji Ür et im  A.Ş.) Win d AR 4 ,00  2007 12 ,9  

              

-        

            

-        n a  

              

-        0 ,0  

Bu r g az Res  (Doğal 

En er ji Ür et im  A.Ş.) Win d AR 10 ,90 2007 35 ,1  

              

-        

            

-        n a  

              

-        0 ,0  

Den iz Elek . Ür et im  

Ltd . Şt i. (Kar ak u r t ) Win d AR 10 ,80 2007 28 ,0  

              

-        

            

-        n a  

              

-        0 ,0  

Mar e Mm an as t ir  

Rü zg ar  En er ji Win d AR 11 ,2  2007 36 ,9  

              

-        

            

-        n a  

              

-        0 ,0  

Mar e Mm an as t ir  

Rü zg ar  En er ji Win d AR 20 ,00 2007 65 ,8  

              

-        

            

-        n a  

              

-        0 ,0  

Ek oten  Tek s t il Gr -I 
N.Gas  ANG 1 ,93  16 .02 .2006 14 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       4 ,6  

Er ak  Giy im  Gr -I 
N.Gas  ANG 1 ,37  22 .02 .2006 10 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       3 ,3  

Alar k o Altek  Gr -Iii 
N .Gas  ANG 21,89 23 .02 .2006 158 ,3 54 ,3  0 ,20  60 ,0% 

         

0 ,33       51 ,5  

Aydin  Ör m e Gr -I 
N.Gas  ANG 7 ,52  25 .02 .2006 60 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       19 ,5  

Nu h  En er ji-2  Gr  Ii 
N .Gas  ANG 26,08 02 .03 .2006 180 ,1 54 ,3  0 ,20  60 ,0% 

         

0 ,33       58 ,6  

MARMARA 

ELEKTRİ K (Çor lu ) 

GR-I N.GAS ANG 8 ,73  13 .04 .2006 63 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       20 ,5  

Mar m ar a  Pam u k  

(Çor lu ) Gr -I N.Gas  ANG 8 ,73  13 .04 .2006 63 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       20 ,5  

En tek  (Kösek öy) Gr  Iv  
N.Gas  ANG 47,62 14 .04 .2006 391 ,3 54 ,3  0 ,20  60 ,0% 

         

0 ,33       127 ,4 

Else Tek s t il (Çor lu ) Gr  

I-Ii N .Gas  ANG 3 ,16  15 .04 .2006 25 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       8 ,1  

Bar es  Ix  Gr u p 
Win d AR 13 ,50 20 .04 .2006 47 ,3  - - n a  

              

-        0 ,0  

Sön m ez Elek t r ik  

(Çor lu ) Gr  I - Ii N .Gas  ANG 17,46 03 .05 .2006 126 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       41 ,0  

Den izli Çim en to 

(Dü zeltm e) N.Gas  ANG 0 ,45  04 .05 .2006 3 ,2  54 ,3  0 ,20  60 ,0% 

         

0 ,33       1 ,0  

Men der es  Elek t r ik  Gr  I 
Geoth er

m al AH 7 ,95  10 .05 .2006 56 ,0  - - n a  

              

-        0 ,0  

Kas tam on u  En teg r e 

Balik s ir  Gr -I N.Gas  ANG 7 ,52  24 .05 .2006 54 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       17 ,6  

Bar es  X. Ve Xx. 

Gr u plar  Win d AR 16 ,50 26 .05 .2006 57 ,8  - - n a  

              

-        0 ,0  

Boz En er ji Gr -I 
N.Gas  ANG 8 ,73  09 .06 .2006 70 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       22 ,8  
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Adan a At ik  Su  Ar itm a 

Tes is i 

Ren ew.+

Was tes  AR 0 ,80  09 .06 .2006 6 ,0  - - n a  

              

-        0 ,0  

Am ylu m  Nişas ta  

(Adan a) N.Gas  ANG 14,25 09 .06 .2006 34 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       11 ,1  

Şik  Mak as  (Çor lu ) Gr -I 
N.Gas  ANG 1 ,58  22 .06 .2006 13 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       4 ,2  

Elbis tan  B Gr -Iii 
Lig n ite EL 360 ,00 23 .06 .2006 2 .340 ,0 90 ,9  0 ,33  39 ,0% 

         

0 ,84       1 .961 ,9 

An ta lya  En er ji Gr  I - Ii 

- Iii - Iv N.Gas  ANG 34,92 29 .06 .2006 245 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       79 ,8  

Hayat  Tem . Ve Sağlik  

Gr  I - Ii N .Gas  ANG 15,04 30 .06 .2006 108 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       35 ,2  

Ek olojik  En . 

(Kem er bu r g az) Gr  I 

Ren ew.+

Was tes  AR 0 ,98  31 .07 .2006 6 ,0  - - n a  

              

-        0 ,0  

Er oğlu  Giy im  (Çor lu ) 

Gr -I N.Gas  ANG 1 ,17  01 .08 .2006 9 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       2 ,9  

Cam  Iş  Elek t r ik  

(Mer s in ) Gr  I N.Gas  ANG 126,10 13 .09 .2006 1 .008 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       328 ,1 

Elbis tan  B Gr  Ii 
Lig n ite EL 360 ,00 17 .09 .2006 2 .340 ,0 90 ,9  0 ,33  39 ,0% 

         

0 ,84       1 .961 ,9 

Yild iz En t . Ağaç 

(Kocaeli) Gr  I N.Gas  ANG 6 ,18  21 .09 .2006 40 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       13 ,0  

Çer k ezk öy En er ji Gr  I 
N.Gas  ANG 49,16 06 .10 .2006 390 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       127 ,0 

En tek  (Kösek öy) Gr  V  
N.Gas  ANG 37,00 03 .11 .2006 304 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       99 ,0  

Itc-Ka En . Mam ak  

Top.M. Gr  I-Ii-Iii 

Ren ew.+

Was tes  AR 4 ,24  03 .11 .2006 30 ,0  - - n a  

              

-        0 ,0  

Elbis tan  B Gr u p  Iv 
Lig n ite EL 360 ,00 13 .11 .2006 2 .340 ,0 90 ,9  0 ,33  39 ,0% 

         

0 ,84       1 .961 ,9 

Mar e Man as t ir  Rü zg ar  

(X Gr u p) Win d AR 8 ,00  08 .12 .2006 25 ,0  - - n a  

              

-        0 ,0  

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

Çir ağan  Sar ay i Gr  I 
N.Gas  ANG 1 ,32  01 .12 .2006 11 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       3 ,6  

Er tü r k  Elek tr ik  Tepe 

Res  Gr  I Win d AR 0 ,85  22 .12 .2006 2 ,0  - - n a  

              

-        0 ,0  

Ak m aya (Lü lebu r g az) 

Gr  I N.Gas  ANG 6 ,91  23 .12 .2006 50 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       16 ,3  

Bu r g az (Lü lebu r g az) 

Gr  I N.Gas  ANG 6 ,91  23 .12 .2006 54 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       17 ,6  

Seyh an  I-Ii 
Hydr o EH 0 ,30  20 .02 .2006 1 ,7  - - n a  

              

-        0 ,0  

Şan liu r fa  Gr  I-Ii 
Hydr o EH 51 ,80 01 .03 .2006 124 ,0 - - n a  

              

-        0 ,0  

Ber ek et  En er ji Gök yar  

Hes  3  Gr u p Hydr o AH 11 ,62 05 .05 .2006 43 ,3  - - n a  

              

-        0 ,0  

Molu  En . Zam an t ı 

Bah çelik  Gr  I - Ii Hydr o AH 4 ,22  31 .05 .2006 16 ,7  - - n a  

              

-        0 ,0  

Su  En er ji Balik es ir  Gr  

I - Ii Hydr o AH 4 ,60  27 .06 .2006 20 ,7  - - n a  

              

-        0 ,0  

Ber ek et  En . Men taş  

Reg . Gr  I - Ii Hydr o AH 26 ,60 31 .07 .2006 108 ,7 - - n a  

              

-        0 ,0  

Ek in  (Başar an  Hes ) 

(Nazilli) Hydr o AH 0 ,60  11 .08 .2006 4 ,5  - - n a  

              

-        0 ,0  

Er e (Su g özü  Reg . Ve 

Kızıldü z Hes ) Hydr o AH 15 ,43 08 .09 .2006 31 ,6  - - n a  

              

-        0 ,0  

Er e (Ak su  Reg . Ve 

Şah m allar  Hes ) Hydr o AH 14 ,00 16 .11 .2006 26 ,7  - - n a  

              

-        0 ,0  

Tek tu ğ (Kalea lt i) Gr  I - 

Ii Hydr o AH 15 ,00 30 .11 .2006 52 ,0  - - n a  

              

-        0 ,0  

Ber ek et  En . Men taş  

Reg . Gr  Iii Hydr o AH 13 ,30 13 .12 .2006 54 ,4  - - n a  

              

-        0 ,0  

Bosen  Gr -Iii N .Gas  ANG 51,02 30 .12 .2005 372 ,8 54 ,3  0 ,20  60 ,0% 

         

0 ,33       121 ,4 

Kar k ey  (Silop i-4) Gr -V F .Oil AF 6 ,75  23 .12 .2005 51 ,9  75 ,5  0 ,27  46 ,0% 

         

0 ,59       30 ,6  

Ak ça  En er ji  Gr -Iii 

N .Gas+N

aph th a ANG 8 ,73  14 .12 .2005 65 ,5  54 ,3  0 ,20  60 ,0% 

         

0 ,33       21 ,3  

Kah r am an m ar aş  Kağit  Im por te AHC 6 ,00  08 .12 .2005 45 ,0  92 ,8  0 ,33  39 ,0%          38 ,5  
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Gr -I d  Coal 0 ,86       

Pak  Gida N.Gas  ANG 5 ,67  07 .12 .2005 45 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       14 ,6  

Kor u m a Klor  Gr  I-Ii-Iii N .Gas  ANG 9 ,60  03 .12 .2005 77 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       25 ,1  

İ çdaş  Çelik  Gr -I 

Im por te

d  Coal AHC 135,00 30 .11 .2005 1 .080 ,0 92 ,8  0 ,33  39 ,0% 

         

0 ,86       924 ,4 

Kü çü k çalik  Tek st il Gr  

I-Ii-Iii-Iv N.Gas  ANG 8 ,00  27 .11 .2005 64 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       20 ,8  

Zor lu  En er ji Yalova  Gr  

I-Ii N .Gas  ANG 15,93 26 .11 .2005 122 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       39 ,7  

Habaş  Aliağa  Gr -V N.Gas  ANG 23,00 24 .11 .2005 184 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       59 ,9  

Gr an iser  Gr an it  Gr -I N.Gas  ANG 5 ,50  14 .11 .2005 42 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       13 ,7  

Mosb Gr  I-Ii-Iii-Iv-V-Vi-

Vii N.Gas  ANG 84,83 11 .11 .2005 434 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       141 ,3 

AK ENERJ İ (K.Paşa) 

GR- III N .GAS ANG 40,00 09 .11 .2005 256 ,9 54 ,3  0 ,20  60 ,0% 

         

0 ,33       83 ,6  

Zor lu  En er ji Kayser i 

Gr -Iv N.Gas  ANG 38,63 26 .10 .2005 294 ,9 54 ,3  0 ,20  60 ,0% 

         

0 ,33       96 ,0  

Altek  Alar k o Gr  I-Ii N .Gas  ANG 60,10 14 .10 .2005 420 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       136 ,7 

Ayk a Tek s t il Gr -I N.Gas  ANG 5 ,50  24 .09 .2005 40 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       13 ,0  

Habaş  Aliağa  Gr  Iv N.Gas  ANG 44,62 21 .09 .2005 357 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       116 ,2 

Evyap  Gr  I-Ii N .Gas  ANG 5 ,12  27 .08 .2005 30 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       9 ,8  

Çebi En er ji Bt  N.Gas  ANG 21,00 27 .08 .2005 164 ,7 54 ,3  0 ,20  60 ,0% 

         

0 ,33       53 ,6  

Can  En er ji Gr -I N.Gas  ANG 3 ,90  25 .08 .2005 28 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       9 ,1  

Nor en  En er ji Gr -I N.Gas  ANG 8 ,73  24 .08 .2005 70 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       22 ,8  

Çebi En er ji Gt  N.Gas  ANG 43,37 23 .08 .2005 340 ,1 54 ,3  0 ,20  60 ,0% 

         

0 ,33       110 ,7 

Yam u la  Gr u p  I-Ii Hydr o EH 100,00 31 .07 .2005 422 ,0 - - n a  

              

-        0 ,0  

Zor lu  En er ji Kayser i 

Gr -I-Ii-Iii N .Gas  ANG 149,87 22 .07 .2005 1 .144 ,1 54 ,3  0 ,20  60 ,0% 

         

0 ,33       372 ,5 

Ber ek et  En . (Dalam an ) 

Gr  Xiii-Xiv-Xv Hydr o AH 7 ,50  15 .07 .2005 35 ,8  - - n a  

              

-        0 ,0  

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

Et i Mad.(Ban .As it )Gr -I 

Ren ew.+

Was tes  AR 11 ,50 15 .07 .2005 88 ,0  - - n a  

              

-        0 ,0  

Zeyn ep  Giy im  San . Gr -I N.Gas  ANG 1 ,17  07 .07 .2005 9 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       2 ,9  

Kar k ey  (Silop i-4) Gr -Iv F .Oil AF 6 ,15  30 .06 .2005 47 ,2  75 ,5  0 ,27  46 ,0% 

         

0 ,59       27 ,9  

Ak baş lar  Gr -Ii(Izole) N.Gas  ANG 9 ,00  24 .06 .2005 71 ,3  54 ,3  0 ,20  60 ,0% 

         

0 ,33       23 ,2  

Moder n  En er ji (Dg ) Gr -

Iii N .Gas  ANG 8 ,38  14 .06 .2005 61 ,1  54 ,3  0 ,20  60 ,0% 

         

0 ,33       19 ,9  

Moder n  En er ji 

(Dg +Lpg ) Gr -Ii 

N .Gas+L

pg  ANG 7 ,68  13 .06 .2005 56 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       18 ,2  

Moder n  En er ji 

(Dg +Lpg ) Gr -Ii 

(Dü zeltm e) 

N.Gas+L

pg  ANG 4 ,50  13 .06 .2005 32 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       10 ,7  

Mu r at li Gr  I-Ii Hydr o EH 115,00 03 .06 .2005 444 ,0 - - n a  

              

-        0 ,0  

Habaş  Aliağa  Gr  Iii N .Gas  ANG 44,62 02 .06 .2005 356 ,9 54 ,3  0 ,20  60 ,0% 

         

0 ,33       116 ,2 

Hayat  Kağit  Gr -I N.Gas  ANG 7 ,53  27 .05 .2005 56 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       18 ,2  

Tezcan  Galvan iz Gr  I-Ii N .Gas  ANG 3 ,66  27 .05 .2005 29 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       9 ,4  

Yon g apan (Kas t .En tg ) 

Gr -Ii N .Gas  ANG 5 ,20  25 .05 .2005 35 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       11 ,7  
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Nu h  En er ji-2  Gr  I N.Gas  ANG 46,95 24 .05 .2005 319 ,7 54 ,3  0 ,20  60 ,0% 

         

0 ,33       104 ,1 

İ çtaş  En er ji (Yu k ar ı 

Mer can ) Gr  I-Ii Hydr o AH 14 ,19 22 .05 .2005 44 ,0  - - n a  

              

-        0 ,0  

AK ENERJ İ (K.Paşa) 

GR I-II N .GAS ANG 87,20 30 .04 .2005 560 ,1 54 ,3  0 ,20  60 ,0% 

         

0 ,33       182 ,3 

Tek tu ğ (Kar g ılık ) Gr  I-

Ii Hydr o AH 23 ,90 25 .04 .2005 83 ,0  - - n a  

              

-        0 ,0  

Su n jü t (Res ) Gr  I-Ii Win d AR 1 ,20  23 .04 .2005 2 ,0  - - n a  

              

-        0 ,0  

Kar eg e Gr  Iv-V N.Gas  ANG 18,06 07 .04 .2005 141 ,9 54 ,3  0 ,20  60 ,0% 

         

0 ,33       46 ,2  

Bis  En er ji Gr  Vii N.Gas  ANG 43,70 18 .03 .2005 287 ,6 54 ,3  0 ,20  60 ,0% 

         

0 ,33       93 ,6  

Çan  Gr  I (Eü aş ) Lig n ite EL 160 ,00 15 .03 .2005 1 .040 ,0 90 ,9  0 ,33  39 ,0% 

         

0 ,84       871 ,9 

Çan  Gr  I (Eü aş ) Lig n ite EL 160 ,00 15 .02 .2005 1 .040 ,0 90 ,9  0 ,33  39 ,0% 

         

0 ,84       871 ,9 

Elbis tan -B Gr  I (Eü aş ) Lig n ite EL 360 ,00 15 .02 .2005 2 .340 ,0 90 ,9  0 ,33  39 ,0% 

         

0 ,84       1 .961 ,9 

En tek  Elk .A.Ş.Koç 

Ün i.Gr  I-Ii N .Gas  ANG 2 ,33  07 .02 .2005 19 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       6 ,2  

Baydem ir ler  Gr  Iv-V-Vi N.Gas  ANG 6 ,21  04 .02 .2005 49 ,3  54 ,3  0 ,20  60 ,0% 

         

0 ,33       16 ,1  

Mer cedes  Ben z Tu r k  

Gr  I-Ii-Iii-Iv N.Gas  ANG 8 ,28  04 .02 .2005 68 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       22 ,1  

Metem  En er ji 

(Hacış ır am at ) Gr  I-Ii N .Gas  ANG 7 ,83  29 .01 .2005 58 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       18 ,9  

Metem  En er ji (Pelik lik ) 

Gr  I-Ii-Iii N .Gas  ANG 11,75 29 .01 .2005 89 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       29 ,0  

Alt in m ar k a  Gida  Gr  I-

Ii-Iii N .Gas  ANG 3 ,60  17 .12 .2004 28 ,8  54 ,3  0 ,20  60 ,0% 

         

0 ,33       9 ,4  

Kar k ey-Ii  3+3  Dg m  Fu el-Oil AF 54 ,30 12 .11 .2004 370 ,0 75 ,5  0 ,27  46 ,0% 

         

0 ,59       218 ,4 

Stan dar t  Pr ofil 3  Gm  N.Gas  ANG 6 ,74  22 .10 .2004 49 ,2  54 ,3  0 ,20  60 ,0% 

         

0 ,33       16 ,0  

Habaş  Aliağa  Gr u p  I-Ii N .Gas  ANG 89,23 08 .10 .2004 713 ,7 54 ,3  0 ,20  60 ,0% 

         

0 ,33       232 ,3 

Ayen  Os t im  En er ji 

Ür et im (Bt) N.Gas  ANG 9 ,89  01 .10 .2004 84 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       27 ,4  

Kom bassan  Kağ. 

Matbaa  Gida   N.Gas  ANG 5 ,50  24 .09 .2004 35 ,7  54 ,3  0 ,20  60 ,0% 

         

0 ,33       11 ,6  

Ber ek et  En .(Fes lek  

Hes ) Gr -1-2 Hydr o AH 9 ,48  05 .08 .2004 41 ,0  - - n a  

              

-        0 ,0  

Çelik  En er ji Ür .Şt i.   2  

Gm  N.Gas  ANG 2 ,42  09 .07 .2004 19 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       6 ,2  

Bes ler  Gr -2 , Bt  

(5 ,2+7,5) N.Gas  ANG 12,70 07 .07 .2004 95 ,3  54 ,3  0 ,20  60 ,0% 

         

0 ,33       31 ,0  

Şah in ler  En er ji  1  Gm  N.Gas  ANG 3 ,20  29 .06 .2004 24 ,9  54 ,3  0 ,20  60 ,0% 

         

0 ,33       8 ,1  

En er ji-Sa   Adan a    1  

Bt  Naph ta  AN 49 ,77 23 .06 .2004 373 ,3 69 ,3  0 ,25  60 ,0% 

         

0 ,42       155 ,1 

Bis  En er ji 2  Gt  N.Gas  ANG 73,04 16 .06 .2004 602 ,6 54 ,3  0 ,20  60 ,0% 

         

0 ,33       196 ,2 

Ayen  Os t im  En er ji 

Ür et im  N.Gas  ANG 31,08 11 .06 .2004 264 ,1 54 ,3  0 ,20  60 ,0% 

         

0 ,33       86 ,0  

Company Facility  Index 

Ins tall

ed 

Capaci

ty  

(MW) 

Commiss ion

ing  Date 

Energ y 

Prod. 

(MWh)* 

CO2 

EF 

(ton/

TJ) 

tCO2/

MWh * 

Facility  

Energ y 

Efficien

y  

 BM 

Emiss i

on  

Factor 

tCO2/

MWh  

CO2 

(tons ) 

Kom bassan  Kağit  Gida  

Ve Tek s  N.Gas  ANG 5 ,50  09 .06 .2004 38 ,1  54 ,3  0 ,20  60 ,0% 

         

0 ,33       12 ,4  

Gü l En er ji Gr -Ii Fu el-Oil AF 12 ,50 03 .06 .2004 93 ,8  75 ,5  0 ,27  46 ,0% 

         

0 ,59       55 ,4  

Tek boy Tek s t il 1  Gm  N.Gas  ANG 2 ,25  18 .05 .2004 16 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       5 ,2  

Çolak oğlu (Kapas ite 

Ar t ir im i) 

Im por te

d  Coal AHC 45 ,00 05 .05 .2004 347 ,8 92 ,8  0 ,33  39 ,0% 

         

0 ,86       297 ,7 

İ sk u r  

Tek s t il(Sü leym an li) Gr  

I-Ii Hydr o AR 4 ,60  28 .04 .2004 17 ,9  - - n a  

              

-        0 ,0  

Elta  Elk (Dodu r g a) Gr -

I-Ii-Iii-Iv Hydr o AR 4 ,14  26 .04 .2004 12 ,3  - - n a  

              

-        0 ,0  
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Tan r iver d i 4  Gm  N.Gas  ANG 4 ,66  24 .03 .2004 38 ,7  54 ,3  0 ,20  60 ,0% 

         

0 ,33       12 ,6  

Er e(Bir  Kapili Hes ) 

Gr u p-I Hydr o AR 48 ,50 11 .03 .2004 170 ,5 - - n a  

              

-        0 ,0  

Ata tek s  2  Gm  N.Gas  ANG 5 ,63  20 .02 .2004 45 ,0  54 ,3  0 ,20  60 ,0% 

         

0 ,33       14 ,6  

En tek  Gr -Iv 

N.Gas  + 

Naph ta  ANG 31,13 12 .02 .2004 233 ,5 54 ,3  0 ,20  60 ,0% 

         

0 ,33       76 ,0  

An k ar a  D.G.(Baym in a) 

Gr -I-Ii-Iii N .Gas  ANG 798,00 08 .01 .2004 6 .500 ,0 54 ,3  0 ,20  60 ,0% 

         

0 ,33       2 .116 ,0 

TOTAL 

    

45 .670 ,2  

    

20 .069 ,5  

 

Table 28: Most  R ecen t ly  Com iss ion ed  Pow er Plan ts  (2004  - 2008) 

 

 

Tota l Electr icity  

Gen er a t ion  (GWh ) 

Net  Electr icity  

Gen er a t ion  (GWh ) 

Tota l CO2 

Em iss ion s  (Ton ) 

BM Valu es  for  each  year  

(tCO2/MWh ) 

2008                    4 .835 ,6                           4 .624 ,6       889 ,9                          0 ,192       

2007                    5 .785 ,8                           5 .537 ,6       1 .614 ,2                          0 ,291       

2006                  11 .218 ,1                         10 .788 ,2       7 .019 ,7                          0 ,651       

2005                  13 .615 ,5                         13 .070 ,1       6 .958 ,0                          0 ,532       

2004                  10 .215 ,2                           9 .833 ,4       3 .587 ,7                          0 ,365       

     

 
BM Emission Factor : 0 ,45764  

 
Table 29: Bu ilt  Marg in  Em iss ion  Factor  

 

 

Parameter SI Unit Result 

EFGrid,OM,y  tCO2/MWh  0,661489 

EFGrid,BM,y  tCO2/MWh  0,457644 

EFGrid,CM,y  tCO2/MWh  0,559566 

 

Table 30: Su m m ary  of  Grid  Em iss ion  Factor  Calcu lat ion  
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ANNEX 6  
 

New s paper Invi tat ions  to the  Stakeholder Meet ing  

 
 
 
 

 
 

 

Fig ure 7 :  N ew spaper  A n n ou n cem en t s  for  th e Com m u n ity  Meet in g  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VCS Project Description 

 60 

ANNEX 7 
 
Photog raphs  of the  Flood Dis a s ter Affected The Fa ci l i ty  Neig hbouring  The  Project   

 

 
Fig ure 8 : Flood  d isas t er  

 

 
Fig ure 9 : Flood  d isas t er  

     

 
  

Fig ure 10 : Flood  Disast er
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                   ANNEX 8 
Th e d ocu m en t  below ex p la in s  th a t  t h is  licen se is   p r ovid ed  to Ak im  Ên er ji Ur et im  San ayi ve Tica r et  

A.S. for  Yok u slu  Kalk an der e p r oject  wh ich  is  p lan n ed  to be in s t a lled  in  R ize p r ovin ce, in  

accor dan ce with   En er g y  Mar k et  Law an d  th e Decis ion  of En er g y  Mar k et  Reg u la tor y  Au th or ity  

(Date: 14 .09 .2006 , Nu m ber : 915-2) for  49  year s . 

 
 

 
 

 

 

 

 



VCS Project Description 

 62 

ANNEX 9 
 

Y ield  curve 

 

y = 1,0951ln(x) - 0,7196
R² = 0,8024
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Beta Values  of the energ y  com panies  t raded in  ISE 100 der ived  from  Bloom berg : 

 
AK ENERJI 
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AKSU ENERJI 

 

 
 

AYEN 
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ZORLU ENERJI 
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ANNEX10 
 

Bank  Let t er  
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