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1980-2010 YILLARI ARASI
DUNYA ELEKTRIK URETIMI VE ARTIS ORANLARI
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

1980 Y1ili Diinya Elektrik Enerijisi Tiiketiminin Ulkelere Gére Dagilimi
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

2010 Yili Diinya Elektrik Enerjisi Tuiketiminin Ulkelere Gére Dagilimi
21.198 TWh
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SAKARYA UNIVERSITESI

1980 — 2010 Yillari Arasi Diinya Ulkeleri Elektrik Tiiketimi Artiglari
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

Diinya Ulkeleri Elektrik Enerjisi Tiiketiminin Yillara Gore Geligimi
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Dunya Bankasi, Dinya Kalkinma Gostergeleri
5 yas alti 6lum orani (Her bin bebek igin)
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Dunya Bankasi, Diinya Kalkinma Gdstergeler
Beklenen yagsam sureleri (yil)
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

Diinya Bankasi, Diinya Kalkinma Gostergeleri
Kisi Bagi Elektrik Tuketimleri (kWh/yil)
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Diinya Bankasi, Diinya Kalkinma Gostergeleri

Ulkelerin Nufus Artislar ( Milyon-kisi)
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Avrupa’nin ilk deniz ustu havaalanl gun
saylyor

Tiirkiye’nin “deniz lizerine kurulan ilk havalimani” unvanini tagiyan Ordu-
Giresun Havalimanr'nda ¢aligmalar siiriiyor

EdBeden - 53| W Tweet <6 0 mShare m 10

SAKARYA UNIVERSITESI

Miliyet.com.tr » Ekonomis Haber emmuz 2012-02:30 | ) B4 At A
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Radikal.com.tr > Tirkiye > Orduw-Gresun havalimaniagld

Ordu-Giresun havalimani acildi

22/05/2015 15:57  ATA-

Deniz iizerine kurulan Ordu-Giresun
Havalimani'nin acilis toreni bugiin
yapildi. Acilis toreni nedeniyle
diizenlenen mitingde Basbakan
Ahmet Davutoglu ve Cumhurbaskani
Recep Tayyip Erdogan birer
konusma yapti.
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

Balance of Current Accounts -Turkey
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SAKARYA UNIVERSITESI
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

1970-2010-2023-2035 YILLARI ARASI ENERJI TALEP TAHMINI (vaksut)
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

1970-2010-2023-2035 YILLARI ARASI ENERJI TALEP TAHMINIi (Maksut)
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

1970-2010 YILLARI ARASI ENERJI URETIMI VE TALEP ARTISI
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2010 YILI TURKIYE KURULU GUC ve ENERJI URETIMI
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1970-2011 Yillar1 Arasi Aylik Puant Talep Geligimi

SAATLIK PUANT
40.000
2011
35.000 —
—e— 2008
¢
s ~— A
S 25.000 S —o¢—| | —%—2000
= ——— A
= —— - " 1995
D ———
¢ 20.000
2 —— | g — 1990
g 15.000 == 1985
o
10.000 ~0—1980
= 1975
5.000 N N e N N N — Se= =i = —j= =X
.; .. 4 F ++ 4. F 4 1970
0
¢ - - Z %) Z N n 1 = s v
o ) D = = =
S & £ % z B 3 £ 3 E 2 32
T =g

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31

20



Pompaj Depolamali Hidroelektrik Santraller (PHES)

2001 ve 2008 Yillar1 Gunluk Puant Gug Farki
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Pik Talebin Karsilanmasi

Ust Rezervuar

Pompaj Depolamali HES

Santral Binast
Alt Rezervuar

Okutadami Powerstation
(Existing) maximum power output 360,000kW | &

Otori Powerstation
(Existing) maximum power output 95,000kW
ansion) maximum power output 87,000k W
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Elektrik Kesintisi Yaparak
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YAMULA BARAJI ve HE
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

Okutadami ve Otari HES’te Giic llavesi

SAKARYA UNIVERSITESI

Otori Powerstation
(Existing) maximum power output 95,000kW
(Expansion) maximum power output 87,000kW

HAIREICRY %Y.

V. /oW
/\\ /4 , 0 i
,w /
‘V’ Powerhouse e B
-/\1 7 uf e
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Okutadami Powerstation
(Existing) maximum power output 360,000kW

xpansion) maximum power output 200,000k W

COMBHETEHES

O Gxpunsion) & € (Existing)
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

Ust Rezervuar

SAKARYA UNIVERSITESI

Santral Binasi
Alt Rezervuar
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DUNYA ULKELERI PHES POTANSIYELI - 2014

isletmede:177 348 MW
inga halinde: 24 731 MW

Toplam: 202 079 MW
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2007-2014 YILLARI ARASI
PHES KURULU GUG ARTIS ORANLARI
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SAKARYA UNIVERSITESI
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USA - 1970 Seneca Pumped Storage (435 MW)

SAKARYA UNIVERSITESI

Seneca Pumped Storage
Instal Capasite : 435 MW
Units :

Completion : 1970

Kinzua Dam

Instal Capasite : 400 MW
Completion : 1965
Generating head : 55 m

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31

31



Pompaj Depolamali Hidroelektrik Santraller (PHES)

Japonya — 1992~1996 Okukiyotsu Pumped Storage - (1600 MW)
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Japonya — 1992~1996 Okukiyotsu Pumped Storage - (1600 MW

Okukiyotsu-1

Okukiyotsu-2

Installed Capacity 1,000 MW 600 MW
Number of Units 4 units 2 units
Maximum Discharge 260 m¥/sec 154 m3/sec
Effective Head 470 m 470 m
Construction 1992 1996

Steel Penstock (2) lanes

Diameter 5.2~2.55m

Steel Penstock Total Length 1200 m

class steel

600 and 800 N/mm2
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Japonya — 1973 Numappara Pumped Storage Power Plant (675 MW)
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Japonya - 1973 Numappara Pumped Storage Power Plant (675 MW)

HEAiR
1 300m
BRER R 123800y 124050
11200
v1156.00 W& e
P38 276.00
L1 100 | 1:1000 ‘
’ 56
s AEE 3000 i
1000/ ||
L1000 [ —j Hooo
}-900 ' |
800 ‘ | Roams 20}
[ ‘ ‘ 756.50 ?2/ RILRTAGH M AL 753.00
-700 ' AR 2L 0
\ S
Hoxn i 2T ]
Ite Specification:s
River sy sterm MNaka River

Catchiment

Larecu

MName MNMNumappara Power Plant
Mlaximuim output a7 S IV
- - — - p— =,
FPower Plant MMaximum discharge 1725 m Fs
Mormal effective head 47 ELO0 m
Mlaximuim lift head S25.0 m
W xocavated. aspha TAacing
T E tecl 1 le 1 =
MMaximum embankment heighet 2RO am
] - = - - ——
Upper Crown circumfere noe 1597 0 m
Balancimg - - — = =
2 & serw ol Total rescrvolr capaciiy A F s 1OT
R - [=] E]
Effective storage 422 1O7 1
Acvailable depth R s
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Japonya - 2005~2016 Kannagawa Pumped Storage (2820 MW)

000

L
'(_2 REREN

Mot gate

Hoadrace surge tank

—ope i Y < \
e,
_”,“.‘-:'.:‘ :s',‘. i ' takirace '~.¢_M"f\

Instal Capasite : 2820 MW

Unit : 470 MW

Units .6

Maximum discharge : 510 m3/s

Generating head : 653 m

Tunnel : 2 x 6000 m

Power House :216m x 33m x 52m

Construction began  : 1997

Completion : 2005-2016

Upper Dam Name - Minamiaiki Dam

Height :136m

Total Storage Capacity : 19,2 hm3

Lower Dam Name : Ueno Dam

Height :120m

Total Storage Capacity : 18,4 hm3
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Luksemburg - 1964 Vianden Pumped Storage (1100 MW )
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italya - 1992 Presenzano Pumped Storage (1000 MW)

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31

Instal Capasite
Units

Maximum discharge
Generating head
Tunnel

Tailrace Tunnel

Power House
Upper reservoir
Upper reservoir

Completion

: 1000 MW

m3/s

:500m

m
m

-m
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fran - 2009 Siah Bishe Pumped Storage (1040 MW)

Upper Darm & Passrvair
(2408 m a 5/

w&.&h& Tank

—

[ — Headracs Tunneds B 5.7 m

Pragsure Shafls @ 5 m Loaer Dam & Rasersair
Fooomasl. (1'206 ma.al)
I"B00 m a sl

1 km

Powerhouse and Trarsfomer Caverns

Upper Reservoir

Dam Type CFRD
Crest elevation 2406.15 m a.s.l.
Height 85.00 m*
Livevolume 3.50 x 10°m®
Spillway capacity 170.00 m%/s

Lower Reservoir

Dam Type CFRD
Crest elevation 1911.50 m a.s.l.
Height 104.00 m*
Livevolume 3.60 x 10° m®
Spillway capacity 890.00 m®s

Instal Capasite
Unit
Units

Maximum discharge

Generating head
Tunnel
Shafts

Power House
Upper reservoir
Lower reservoir

Completion

: 1040 MW

: 260 MW
4

: 260 m3/s
:511m
:2x2000m
:2x 760 m

:130m x 22m x 43m
:3,5hm3
13,6 hm3

: 2009

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31
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Spein - 1992 La Bujeda Pumped Storage (208 MW)

SAKARYA UNIVERSITESI
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Pompaj Depolamali Hidroelektrik Santraller (PHES)

— Azumi PHES

i #2004 v 1970

D ’ HES : 2x111 MW

é PHES : 4x109 MW

> Toplam: 623 MW

?( Midono PHES

E Yil : 1970

g HES : 2x61 MW

& 85350 _  PHES:2x61MW
- Toplam : 245 MW

836,50

2
,/ o 787,00
7 773,00

765,00

1)Azumi PHES; 2) Midono PHES; 3) Sinrusima HES

Sinrusima HES
Yil : 1970
K.Gii¢ : 2x50 MW

7 704,70

Japonya’da Azusa Nehri Uzerinde insa edilmis olan geleneksel ardigik barajlar ve bu barajlar kullanilarak olusturulan PHES'ler:

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31
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Azumi PHES - Japonya
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Dinorwig PHES - Ingiltere

Tailrace Top
tunnels water
level
106.25m
ACD

| Orifice Steel Station
shaft lined complex
tunnels

Low pressure tunnel

k. )""""

reservoir
Marchlyn
Mawr

Lower
reservoir
Llyn Peris

Low
water
level
Tailgates | 92mAOD

Low
pressure
system

The power plant was original developed to support for
loss of 2 nuclear power modules of total 1320 MW.

Main characteristics:

*6 reversible pump turbine units, each of 317 MW
*Reservoir capacity of 7500 MWh

*Typical generating mode of 5 - 8 hours at full load

*The waterway system allows for extreme fast
variations in power output.

Dinorwig can support for loss
of 1320 MW within 10 sec!

Typical pumped storage for

grid control

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31

Dinorwig, spin-gen to full load

300 —

Outputin Megawatts
—_ — N g
g 8 8 8 &
| | | | |

o
|

P

-

00:12:05

T | [ T [ I [ I I
10 20 30 40 50 0 10 20 30 40 50

~00:13:06
Time in Seconds
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Dinorwig built to support for loss of large nuclear unit:

i System-Frequency Collapse (UK) Loss 1320 MW
[% Typical pumped storage for grid control
> Frequency Hz Reserve MW
pd
; System Frequency
0 —
S S0 Dinorwig 1320
& Ramp-up
System Frequency
with Dinorwig P/S
49 —
48 | >

0 5 10 Time Secs
Source: National Grid Co. 1991
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Raccoon Mountain PHES ve Sequoyah Nukleer Santrali

Visitors Center o [ e Switchyard
L‘I~lﬁ'h’ SR

Reservoir
Intake

Pumped-Storage Plant

Elevator

/f'-*aiﬂ Accesimrﬂrf' Sequoyah Nukleer Santrali
i -5 rge Chamber
o e Unite Gicti: 1148 MW

] \E Powerplant Chamber |§|etme Y|I|: 1 981 _1982

Transformer Vault

Raccoon Mountain PHES
Kurulu Gucu: 1530 MW
isletme Yili: 1978-1979
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Raccoon Mountain PHES ve Sequoyah Nukleer Santrali

PHES

SAKARYA UNIVERSITESI

Image|©:2012 GeoEye.

ézl‘ o v g i':. lmagc © 2012 GcoEye
o ,i‘ Image USDA Farm Service Agenci
\ sl‘_ J "

. . 5 4 . -
b s .4 ' Ly ff«’ b ;

4 [ NG

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31
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Northfield Mountain PHES ve Vermont Yankee Nukleer Santrali
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Kurulu Gucu: 1080 MW

isletme Yili: 1972
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Muddy Run PHES ve Peach Botton Nukleer Santrali

York Haven Dam (rm 55) MUddy RU n PHES
A Fish Ladder 2000 7 — Kurulu Gucu: 1071 MW

Isletme Yili: 1968

Safe Harbor Dam (rm 31)
Fish Lift 1997

Fish Lift 1997

Holtwood Dam (m 24 lletim Hatti 6,8 km

Peach Bottol
Atomic Powe

Peach Botton Atom Santrali

Unite Guici: 1112 MW
Isletme Yili: 1974

=V
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Muddy Run PHES ve Peach Botton Nukleer Santrall
Nzd®

LFAQA i« ’“

Muddy Run PHES
Kurulu Gucu: 1071 MW

isletme Yili: 1968

I§Ietme Y|I|. 1974
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Peach Botton Atom Santrali
F titid et

O —

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31



Pompaj Depolamali Hidroelektrik Santraller (PHES)

Siah Bishe PHES ve Busehr Niikleer Santrali - iran

Siah Bishe PHES
[%) Upper Dam & Resarvoir Lo
£ | |Remas)] K. Gucl: 1040 MW
= Surge Ehah & Tank
i .
s —— - \ Isletme Yili: 2009
HED)} -
s St ShEl“*‘55”‘\ Lower Dam & Riesencir
g Ziomasl (1506 m .51
<
2 1B mazl
| 1 hm | Powerhcuse and Translommer Caverms

Busehr
Nukleer Santrali

‘ ARAK
planned TEHRAN
B production Research reactor
of heavy o
water a2 N NATANZ

L pilat facility Unite GiicU

ey TOF Uranium

, v-?.enrr.ichment | 1000 MW

suserr DI 1sFanan B :

nearly Bl Research = Isletme Yili

completed S reactor

reactor _ 2012
SAUD! ARABIA 0”“:'/ il
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Zarnowiec PHES ve Zarnowiec Niikleer Santrali - Polonya

arnowiec PHES -7 -mm\ 7
Isletme il : 1983

= p . .
Zarnowiec Nukleer Santrali
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NHA — Pumped Storage Development Council
Challenges and Opportunities For New Pumped Storage Development

[%)

=

E 450 120

i

= 400 :

= M Yearly installed PSP L,

P M Yearly installed nuclear e 100

N 350 Pl

g s — Cummulated nuclear ] /,.//
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g 250 A~ o
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Figure A-1: Worldwide Installed Nuclear and Pumped Storage Project Development History
(Source: Alstom Power and UDI database).
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2023'e kadar iki nukleer
santrali faaliyete
gecirecegiz
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1- Gokcekaya PHES, 1400 MW 2- Altinkaya PHES, 1800 MW

AT e R P e
Uil SN P=1,800 MW
/ P, . ',”t

7

Yatirinm Bedeli

"] 750-1000 $IkW
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Kaynaklara Gére Santrallerin GUC — ZAMAN GRAFIGI
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TURKIYE RUZGAR ENERJI POTANSIYELI
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Ruzgar Enerji Santrali (RES) — 90 MW (Haziran 2011)
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RES, Toplam Uretim, GW

/N
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[

Riizgar Giicul Izleme ve Tahmin Merkezi
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01-14 Ocak 2020 Riizgar Giicui Tahmin ve Gergeklesmeler

(20.000 MW)
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Yenilenebilir Agirhikhi 2030 Y1l
Kurulu Gug (187.000 MW)

Diger; 11203; 6%
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15%
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SAKARYA UNIVERSITESI
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Fosil Yakit Agirlikli 2030 Yil
Kurulu Gig¢ (162.000 MW)
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Avrupa Global Radyasyon Haritasi

4

-Valletta

Average annual sum (4/2004 - 3/2010)

<700 900 1100 1300 1500 1700 1900 > kWh/m2

solargis

hitp://solargis.info

0 250 500 km

© 2011 GeoModel Solar s.r.o.
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Almanya PV Geigsim
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Performance Ratio AC Output
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Performance Ratio AC Qutput
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Performance Ratio AC Output
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Performance Ratio AC Output
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Elektrik enerjisi icin dunya capinda kurulu depolama kapasitesi

Termal Depolama
3225 MW

Pompaj Depolamali HES

Basingli Hava
1263 MW

Flywheel
915 MW

178 000 MW @ Batarya Sistemleri
829 MW

® Yercekimli Sistemler

50 MW
® Hidrojen Enerji Depolama
Toplam depolama 6,8 MW
kapasitesi igcersindeki
orani %97
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upper basin Waldeck 2 m
©—

K7
upper basin Waldeck 1 A7 inlet structure
f

SAKARYA UNIVERSITESI

/] pressure pipes

pumped storage
§ S power plant Waldeck 2

pumped storage
power plant Waldeck 1

Germany — 1930 - 1970 - 2009 -2012 Waldeck-1 - 2 - 2* Pumped Storage

Waldeck-1
2x70 MW = 140 MW

Waldeck-2
2x120 MW = 240 MW

Waldeck-2*
1x300 MW = 300 MW

Toplam = 680 MW
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Ruzgar - PHES

SAKARYA UNIVERSITESI

Rezervuar Hacmi : 23 milyon m3

Cortesla 240 MW
La Muela-l 630 MW (Y11:1998)
La Muela-Il 840 MW  (Y11:2006-2012)

;gi
-
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Yenilenebilir Enerji

Enerji Piyasasi ve PHES

.a nm O O
[ Once — Simdi
@ Geligimi
LLl
=
Z
(D)
> | & z
e i >
< @ s
< s 2
n 2 g
© c
i3 3
© 3
= [
Zaman 0 Zaman
0 12 24 12 24
Yiiksek Fiyattan Satig
Yuksek
Fiyattan Sati
+ y : +
i} [ 0-_-|_I-l__l__|__lh_ .
Zaman Diistik Fiyattan Alis Zaman
0 12 24 0 12 _ 24
Giinliik PHES Isletimi Gunliik PHES Igletimi
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YOK BOYLE FiYAT! 1kwh elektrik 2 Lira

14 Subat 2012 Sal, 10:07:13 Giincelleme: 13:43:23

Elektrik fiyatlari serbest piyasada, 13 Subat'ta asir soguklarin etkisiyle 20 kurus seviyelerinden 2 liraya kadar ¢ikti. Ayni
glin 2 lira Gizerinden 42 milyon liralik elektrik satildi. YUksek fiyattan satilan toplam elektrik 80 milyon lirayi buldu.

Uzmanlar, tedbir alinmamasi halinde benzer fiyatlarin yeniden yasanabilecegi uyarisinda bulundu. e
13 Subat’ta elektrik fiyatlari zirve yaptr* (TL/MWh) AT -
W 13 Suhat Pazartesi S ;"‘-"_

M 11 Subat Cumartesi
B 9 Subat Persembe
/ Subat Sah

SAKARYA UNIVERSITESI

1500

1.000

500

002 4 6 8 10 R 4 16 18 202

a
.

) s
(*) Pivasa Mali Uzlastirma Merkezi'nde (PMUM) olusan elekirik satis fivatlar.
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|
P Baghkal /o7 Aralik 2012, Sah

ANA SAYFA MANSETLER PETROL DOGALGAZ ELEKTRIl

ENERJi GUNDEMI  TUKETICIi  iHALE-ILAN  SON KURUL KARARI  MEVZUAT  AKARY

FLAS.. FLAS Dogalgazla elektrik iiretimine smurlama
geliyor

Tiirkiye, kara kisin ortasinda
dogalgaz kriziyle kars:
karsiya kaldi. iranla fiyat
konusunda yasanan
anlasmazhk devam ederken
Iran Petrol Bakani, “indirim
| yok” aciklamasi yapt.
Rusya’dan gelen gazin

- : azalmasi ise endiseleri daha
da artirdi. Enerji ve Tabii Kaynaklar Bakam Taner Yildiz, dogalgaz tedarikiyle
ilgili olarak, “Son 42 yihn en soguk yilim gecirivoruz, olumsuz hava sartlarina
ragmen dogalgaz tedarikinde herhangi bir sikintimiz bulunmamaktadir.” dedi.
Ancak Bakan, Bati Hatti'ndaki dogalgaz arzinda sikinti yasanan bu dénemde,
Tiirkiye'nin ithal dogalgaz bagimhhgm azaltmaya yonelik yeni bir 6nlem
acikladi. Halen elektrik liretiminde dogalgaz payinin yiizde 50’ler seviyesinde

Dogalgaz santralleriyle ilgili simrlamaya bu y1l baslamlacagim ve uygulamamn
meveut santralleri etkilemeyvecegini ifade eden Bakan Yildiz, komiirle dlgili de
dnemli agiklamalarda bulundu. Buna gére komiird elektrik firetimi amach
Ikullananlara &zel tesvik verilecek. Y1ldiz, Enerji Pivasas: Diizenleme Kurumu
(EPDK) ve Elektrik Dagitim Hizmetleri Dernegi (ELDER) tarafindan Abant'ta
diizenlenen, “Elektrik Dagitim ve Perakende Sats Hizmetleri 5. Sektor
Toplanhs)” éncesinde gazetecilerin sorularim cevapladi. Bati Hattrndaki gaz
akisindaki kesilmeye iliskin, “Gegen vl 171 milvon metrekiip olan giinliik
titketim, son giinlerde 186 milyona qikti. Talepler kontrat miktarlarimn tizerinde
seyredivor. Ankara'da yiizde 5o 'ler civarinda bir talep patlamas1 olacagim ben
Enerji Bakam olarak tahmin etmemistim.” dedi. Baz isletmelerde sikintilann
olabilecegini gbz tiniine almak gerektigini kavdeden Vildiz, mevent durumla
ilgili, “En kahraman Ridvan’ rolleriyle gidilmez bu kg aylannda.”
tammlamasinda bulundu.

Komiirden elektrik iiretimine tegvik verecegiz

T1idiz, dogalgaz ve elektrikte herhangi kesintinin s6z konusu olmadiim da
vurguladi. Enerji Bakanh#, dogalgazin elektrik iiretimindeki payim 2023"e
kadar yiizde 30'a diiglirmeyi planhyor. “Bu dogru bir hedef ama bu hedefe
ulasmakta zaman zaman zorlanacagimz anlar olacak.” diyven Yildiz, rekabet

olduguna isaret eden Vildiz, “Bundan sonra yapilacak yatinmlarda dogalgazdan
elektrik iiretimiyle ilgili simrlamalar getirecegiz. Bu vil icinde bunlan peyderpey
agiklayacagz ve etkileri goriilecek. 2023 te dogalgazin iiretimdeki payim yiizde
30’a diisirmek istivoruz.” aciklamasim yapt.

edebilir isletme vapisimin kolay olmavacag kanaatinde. Sohbet sirasinda
kimiire 6zel tesvik verilecegini de agiklavan Bakan, kimiirden elektrik iiretecek
vatirnmermn, kémiiri almak icin ayrica para §demeyecegini siyledi.

ZAMAN

Maksut SARAC — maksutsarac@hotmail.com— Tel: 0532 710 43 31

75



Pompaj Depolamali Hidroelektrik Santraller (PHES)

HIBRIT PROJELER
(Ruzgar - Pompaj Depolamali HES)

SAKARYA UNIVERSITESI

810,00 m

Ust Rezervuar
(350 000 m?)

Projenin amaci:

Ruzgar santrallarinda uretilecek

]" i}
RES (10 l\)lW) ” [@“ ‘é. ‘g E

elektriksel gucun istenilen zaman

araliginda ve duzqgun bir sekilde

PHES (4 mw)

Alt Rezervuar
(400 000 m?3)

sisteme baglantisini saglamak.
1200 |I 1200 1200
o I - Iy
s .4l 4 A | I w[] ®
o | L] 1 [y F s |I o 1 b”,ﬁﬁv‘l -
Pazartesi Sal Gargamba Persembe Cuma Cumartesi Pazar II aaaaaaaa Sal Gargamba ‘Prscmbc Cuma ‘Cumaﬂosh Pazar J Pazartesi i Sal Carsamba Pergembe Cuma Cumartesi Pa;
RES Giig Grafigi PHES ile diizeltilen RES Gii¢ Grafigi Diizeltilmis RES Gii¢ Grafigi
Turkiye Ruzgar Enerjisi Potansiyeli <
] N . ] N\
Toplam Potansiyel Baglanti Izni Kalan Potansiyel ‘é\\eg’ -
o
o
o
50 000 MW 20 000 MW 30 000 MW 20 000 MW =
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HIBRIT PROJELER (RES - PHES)

SAKARYA UNIVERSITESI

1200
/— RES Giug¢ Grafigi
1000 7
\
800 Av’?/‘\ ‘
y
=
= 600
O Diizeltilmis
) ES Giig Grafigi
3 ®)
400 _]
200
> wad
0 4 12 & 16 « 20 24
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SAKARYA UNIVERSITESI

El Hierro - ISPANYA

Canary
Islands

El Hierro
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El Hierro PHES-RES

Ust Rezervuar

(%)
a ,
.|: w ‘
3 ., - |RizgarSantral
L AN 11,50 MW
% 5x2300 kW
N
D r—==—1 {
< | L ©_ JI _ .
E I © HidroelektrikSantral
I G (11,32 MW)
S | &
c</() T @ Y. 4x2830kwW
e L.
= PPN P
HOR 0009
I I
I I
i e~ A
LN O B TmT
RO MO L

Alt Rezervuar

Trafo 2x1500 KW + 6x500 kW
Merkezi .
Pompa Istasyonu
6,00 MW 1200
800 A
g
400 _W._
Sal Cargsamba Cumartesi
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I.I UE EdFANA ENERGIA'Y TURISMO

-

TUBERIAS FORZADAS W
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CENTRAL DE BOMBEO =
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CENTRAL DIESEL ®
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Mini Hibrit PHES-RES -Turkiye

\ ["JSt
Rezervuar

SAKARYA UNIVERSITESI

st @O =i =t
Cm@Oei0 -
S amoiein =
« @O =
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PHES Arayuz Programi
Menu Ana Menu, Mimik Diyagram
Rl 1800 1800
" Weri Tablolar
1600 4 - 1600
" Haberlesme
N " Graficler 1 1200 4 | 100
ralkier
w 1200 4 - 1200
LL] " Grafikler 2 z
- = 1000 r 1000 == Ruzgar Gucu
— Kentrol Yontemi @
(7)) omirel Tontem! 7 80 g ran == Sebekeye Aktarilan Guc
« Otomatik o
(h'd - Mot 500 | 00
anLe
Lu 400 - 400 Gifirla
2 Senaryo 200 - 200
Z Dosyadan A 0 0
D " Eelt |
§ Duraklat
o Dur Ust Rezervuar
§ 1485 Sebeke Su Seviyes|
RRuz= 1669 ,\
(</(J RTur=131% 1,26m
RPrnp= 12000
Ayarlar 591W
Baglanti | ]
FiD -1696W
MNnzzle Kont h"'-—-,

Devreye Al/Cikar 130l 1,561t/s 8,26lt/s
FES Durdur =y 2,82bar Y

Turhin Durdur

e J = P e

Devreye AllCikar

Grafk Sifrla Nozzle #1 | %10
Dasyaya Kay. Nozzle #2 | %o

Nozzle #3 | %10

Alt Rezervuar

Su Seviyesi Q

1321 1,45m :éj
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HIBRIT Projeler
10 MW RES (4 Unite)

4 MW PHES (2 Unite)
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Olay aninda Bakim ve Onarim calismalari
nedeniyle Devre disi durumunda olan Hatlar

o 2 X (Kayseri — Golbagi)
o Kayabagi -Sincan

[.T.U. Mezunlari Dernegi, I.T.U. Evi, Ankara, 23 Mayis 2015, Prof. Dr. Osman SEVAIOGLU,

Page 5
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31 Mart Elektrik Kesintisi ve Nedenleri

Asiri Yiiklenme sonucunda ilk olarak agan 380 kV Hat (Kayaba§| Osmanca)
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31 Mart Elektrik Kesintisi ve Nedenleri

Dogu - Bati Koridorunun Kesilme Ekseni

! AN i e

Acik olan ve Olay aninda agan Hatlar

Kayabagi — Osmanca (Asin yiiklenme)
2 x (Kayseri — Golbasi) (Bakim ve onarim)
Kayabasi -Sincan (Bakim ve onarim)

[.T.U. Mezunlari Dernegi, I.T.U. Evi, Ankara, 23 Mayis 2015, Prof. Dr. Osman SEVAIOGLU, Page 12
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31 Mart Elektrik Kesintisi ve Nedenleri

Sistem ikiye Boliintiyor

KA RIA o 0 BN I 2

SAKARYA UNIVERSITESI

I.T.0. Mezunlari Dernegi, I.T.U. Evi, Ankara, 23 Mayis 2015, Prof. Dr. Osman SEVAIOGLU, Page 20
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31 Mart Elektrik Kesintisi ve Nedenleri

Sistemin Boliindiikten sonra Durumu

D E N
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P,<P_ > Frekans

€ >

P, <P_ - Frekans

Bu kisimda diisiik frekans roleleri ¢aligiyor ve Bu kisimda yiiksek frekans roleleri galisiyor ve 100-

100-150 msaniye iginde 5000 MW yiik atiliyor 150 msaniye iginde 5000 MW iiretim (santral) atiliyor

i.T.U. Mezunlari Dernegi, i.T.U. Evi, Ankara, 23 Mayis 2015, Prof. Dr. Osman SEVAIOGLU, Page 30
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31 Mart Elektrik Kesintisi ve Nedenleri

7 m——— Altinkaya PHES
'sonfak D 2 umu 1800 MW

A R A

1400 MW

Gokgekaya PHES | ™ Qj\stemin Boliindiikten
A K
d

— a0 §

e

P,<P_ —> Frekans P, <P_ - Frekans

€= e e e

Bu kisimda diisiik frekans roleleri ¢aligiyor ve Bu kisimda yiiksek frekans roleleri galisiyor ve 100-
100-150 msaniye iginde 5000 MW yiik atiliyor 150 msaniye iginde 5000 MW iiretim (santral) atiliyor

i.T.U. Mezunlari Dernegi, i.T.U. Evi, Ankara, 23 Mayis 2015, Prof. Dr. Osman SEVAIOGLU, Page 30
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POMPAJ DEPOLAMALI HIDROELEKTRIK SANTRALLERIN KURULUM VE iSLETILMESINE
ILISKIN YONETMELIK
BiRINCi BOLUM
Amag, Kapsam, Dayanak ve Tanimlar ve Kisaltmalar
Amag
MADDE 1 - (1) Bu Yonetmeligin amaci, pompaj depolamali hidroelektrik enerji Uretim tesislerinin
kurulmasi ve igletilmesine iligkin uygulanacak usul ve esaslari belirlemektir.
IKINCIi BOLUM
Pompaj Depolamali Hidroelektrik Santral Tesisleri
UGUNCU BOLUM
Pompaj Depolamali Hidroelektrik Santrallerin Kurulu Gug¢ Sinirlari
DORDUNCU BOLUM
Pompaj Depolamali Hidroelektrik Santral Tesislerinde Rezervuar Planlama ve isletme Kriterleri

BESINCi BOLUM

Pompaj Depolamali Hidroelektrik Santral Tesislerinde Su Kullanim Hakki Anlagsmasi Yapiimasi
ALTINCI BOLUM

Proje Listeleri, Muracaat Esaslari ve Muracaatlarin ilani, Hizmet Bedelleri

YEDINCi BOLUM

Proje Raporu ve Degerlendirme

SEKIiziNCi BOLUM

Cesitlive Son Hukumler

Yurutme

MADDE 22 - (1) Bu Yonetmelik huktimlerini Bakan yarutdr.
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TESEKKUR EDERIM
Maksut Sarac

maksutsarac@hotmail.com
Tel: 0532 710 43 31
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