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HYDRO-PUMPED STORAGE
PLANT AT "AG. GEORGIOS" AND
"PYRGOS", AMFILOCHIA,
GREECE

LOCATION

in the municipalities of
Amfilochia and
Agrinio,
Aitoloakarnania
Prefecture,

Greece




OPEN-LOOP PUMPED-STORAGE HYDROPOWER
Projects that are continuously connected to a naturally flowing water feature

Flow of water to
generate electricity

(high demand)

Reservoir

Station

g

Generator s
Flow of water A D
during pumping
(low demand)

Turbine/p .

Power facilities in turbine and pump mode

| 1. GENERAL INFO:
2 HYDROPOWER

POWER Ay

| Y
|
| HOUSE P P
>85m 6 reversible units // RI N C I L E
|
| 2%,
|

=
@ SUBSTATION (400/150 kV,

ryiygyvs

STORAG.
== R —-—

LOWER RESERVOIR
Kastraki lake



HYDRO-PUMPED STORAGE
PLANT AT "AG. GEORGIOS" AND
"PYRGOS", AMFILOCHIA,
GREECE

The new upper reservoirs
Agios Georgios and Pyrgos will
be connected to the lower
reservoir Kastraki Lake.

2 upper reservoirs, AG & PY
2 independent waterways and
1 powerhouse, discharge and

1 lower reservoir.

Power facilities will act

in turbine and pump mode.
680 MW in turbine mode and
730 MW in pump mode
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HYDRO-PUMPED STORAGE 2 DAMS

PLANT AT "AG. GEORGIOS" AND 2 new Upper Reservoirs at
"PYRGOS", AMFILOCHIA, Agios Georgios and Pyrgos
GREECE 6,70 and 2,01 million m3




HYDRO-PUMPED STORAGE

PLANT AT "AG. GEORGIOS" AND

"PYRGOS", AMFILOCHIA,
GREECE

Dearansosarona

UPPER RESERVOIR
UPPER RESERVOIR A"“ M‘“

4 SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL

LOWER RESERVOIR
Kastraki lake

Both waterways have:

* Upper reservoir (AG & PY dams),

Intake, Gate shaft & Surge tank,

Eexovana

mmmmmm

Low pressure penstock,

PY (430-144,65=285,35 m)

O Pyrgos waterway 2 units each one with a nominal capacity of 110 MW /117 MW

O Agios Georgios waterway 4 units, each with nominal capacity of 115 MW / 124
MW (generating/pumping)

Vertical shaft,

High pressure penstock,

and will share the powerhouse
and the tailrace structures to




HYDRO-PUMPED STORAGE 3
PLANT AT "AG. GEORGIOS" AND 5 SR Kremasta
"PYRGOS", AMFILOCHIA, ¢ HPS Agios Georgios —— , rervoir
GREECE F ALy subproject - ‘ ,

WATER LEVELS

Upper reservoir maximum (Agios Georgios) ........cooooeeeoioiieiieeieeeeee e EL. 388.0 m : -

Upper reservoir minimum (Agios GEOIQIOS) ........ccevreeeieeieieeeieeeteeeiee e e eraeeanes EL. 359.5m ¥ el — : .’ :

Upper reservoir maximum (PYFQOS) ...coreerioee e eeeeeccee e eeetae e e eraa s EL. 430.0 m ’é ,“' y

Upper reservoir minimum (PYrgoS) ..o EL. 4120 m ‘. ) -

Lower reservoir (Kastraki Lake) Maximum...........ccocoeeeiieiiiiiieeeeececeee e EL. 14465 m o ¥ K o

Lower reservoir (Kastraki Lake) minimum ............oocceveeieseiceeee e EL. 140.65 m I, Combined Power
station at the right

OPERATIONAL TIME

shore of Kastraki
reservoir

Time to empty reservoir AG atfull load .............c..ccooiiiiii e .. 369 MiN
Time to empty reservoir AG at BEP...............e e 422 MN
Time to refill upper reservoir AG ... ... ... 464 MIN
Time to empty reservoir PY atfull load .................occiiiin .. 368 MiN
471 min

Time to refill upper reServoir PY ... et eaaa s

AG 388,0-359,5=28,5m PY 430,0-412,0=28,0m Kastraki
FLUCTUATION IN RESERVOIR FLUCTUATION IN RESERVOIR

AG (388-144,65=243,35m) PY (430-144,65=285,35 m)

reservoir
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HYDRO-PUMPED STORAGE

PLANT AT "AG. GEORGIOS" AND ;3 ;
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2. SITE ACCESS
ROADWORKS




UPPER RESERVOIR

R RESERVOIR Agios Georgios

Pyrgos

POWER
HOUSE

6 reversible units

4 SUBSTATION (400/150 kV)

LOWER RESERVOIR STORAGE
Kastraki lake ENERGCY SU RPL

ROADWORKS

HYDRO-PUMPED STORAGE PLANT AMFILOCHIA, GREECE




HYDRO-PUMPED STORAGE

TRANSPO RT RO UTE PLANT AMFILOCHIA, GREECE

Detail the transport route and the relative critical points for =
delivery the oversize items from Amfilochia Port to the new Y mml
Hydro Power Plant located near Alevrada

4 SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL

WER RESERVOIR
Kastraki lake

=3 H H ROAD SURVEY FROM AMFILOCHIA PORT TO T
Q r“lu' HYDRO PROJECT NEW HYDRO POWER PLANT| ALEVRADA) Q =] H H HYDRO PROJECT ROAD SURVEY FROM AMFILOCHIA PORT TO i = = Data sheet n.: DS — 2400 Tssued by: [ US. -
FAGIOLI NEW HYDRO POWER PLANT( ALEVRADA) ! FAGIOL} COMETTO 6IMS 1;:: ia 03/201
1. e RO Ao K sl {NamOW Ieft beck) 6. 9.8 Road Amfilochia-Karpenisiou . Narrow right bend . i A i
Axles no. (ax): 6 (all steering axles, no driving axles, all Braking axles)
Overall L. (L.): 9380 mm
Length (L): 9060 mm
Width (B.): 3000 mm
Height (H) 1160 mm +260mm / -240mm
Real Self weight: 21.0 t (Single Module) — 22.0 t (1/2 Module*1/2 Module
Ref. drawings Single Module: | 179-COM-DP-1MS-130
Ref. drawings 1/2 lodule: 179-COM-DP-1Ms-131
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

e

3. DAMS =

e Vb= .

Agios Georgios

@ SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL




HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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57M max height

e

550m long
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DRAINAGE GALLERIES

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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AG | GROUTING at the plinth

HYDRO-PUMPED STORAGE

PLANT AMFILOCHIA, GREECE

The depth of the
grout curtain should -
be at least 40m from e \

the top surface of
the plinth.
Inclined drilling for
filling discontinuities
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GROUTING DRILLING PLATFORM

Drilling Platform
for grouting at right
dam abutment

ITEM
NO.

PART NUIVIBER

QrY.

DPA FRONT

DPA SIDE

DPA WHEELS

DPA SIDE WHEELS

DPA STEERING

DPA PLATFORIM

DPA LIFTING UNIT B

DPA RAIL A

~O®\IO~0'IA@M—'O

DPA RAILB

o

DPA COVER A

-
-

DPA COVER B

[S]

DPA ADJ

NN~ [N NN

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

Drilling Platform for
grouting at left dam
abutment
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

A

AT

vampeikaarg Tinsu

Placing the Spillway
precast elements

WORK
PROGRESS

so=raert1/2025
(+370m)
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17 REMAINING
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AG

DAM WATERPROOFING (CARPI TECH BV)

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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DAM MONITORING LAYOUT

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

tuupv uvwy DupuRURUUYIUIY -
Monitoring instruments Legend
P o MiedépeTpa avoixrol TUTOU 1} Med6peTpa TUTTou Cassagrande /
Open Standpipe Pi or C de type pi

Pv-i . Mie{opeTpa Sovoupevng Xopdig TOAMATTAWY eTITESWY /
Multi level VW Piezometers

MieopeTpa dovoupevng xopdrig / VW Piezometers

g + Khigi6petpa / Inclinometers

wL @ opato oloTnua pérpnong otadung / ic water level system

VN M Tpiywvikég Ymepyeihiotrig / V-Notch weir

Mn; OpETPO Bpdyou TToAAaTTAWY anpeiwy /
Multiple point rod extensometer

MPEX-i ©
Mapapopewaiperpo dovoupevng xopdig /
Vibrating wire deformation meter

JM-1 Pwypopetpo / Joint meter

Aiaragn AicBnmipwyv Ogppoleuywv /
Thermocouples String Lines

Oiiokog Opyavwy / Data loggers
ZUOKEUN QVTIKEUPAUVIKNG TIpooTaciag
aiobnTipwv Sovoupevng xopdrig /

Vibrating wire Lightning protection device

1A

£ ypagog

'¢'i\[\H +HE

R-i Tomoypagikég avakhaoTiipag / 3D Reflector
TL-i W KMioipetpa / Tiltmeters

ws B MeTtewpoloyikdg oTaBpog / Weather station

A Evdeikniko 1piy HETPIKG aToIxeio / Indicati i ic element
CAM [=7] Kapepa MapaxkoAouénong / Surveillance camera

13 open standpipe piezometers
1 VW piezometer

6 multilevel VW piezometer

4 inclinometers

Deformation meters
Tiltmeters, Jointmeter

3D reflectors

22 thermocouple string lines

4 accelerometers 20



PYRGOS DAM

52m max height
300m long

The maximum and minimum levels of the

upper reservoir are, respectively,
+430/+412 MSL.
Total reservoir volume 2.01 hm3

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

PO I

yRIVITLY

TEPNA ENEPTEIAKH-ANTAHIIOTAMIEYIH | MA.E.
RMNA ENERGY-PUMPED STORAGE | 5.M.S.A,

23
X.©./Ch. 0+268.41

il

!
!
|
|

!
i
f

[

—

O

YyOuETp GuOwod avayAUpou /

123.07]

N\
SN

TTOSTTI TR IT I

* YipoLCTON YOWKLV EKOKOPUN /
excavation

28 [iRRain

Amoaraan aTio diova péyparog /

17.91 |418.
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

PY PYRGOS DAM

PLINTH & GROUTING ||
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PY

PYRGOS DAM

EXCAVATION WORK PROGRESS 7/2025: 100%

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

Removal works of loose materials, lean concrete,
anchors & shotcrete at the Right Buttress, 7/2025

General View of Left Buttress , 7/2025

23



HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

PY PYRGOS DAM

VARIOUS WORKS IN PROGRESS 10/2025

Excavation and removal works Installation of steel reinforcement Installing anchors at Anchoring Bench
of loose mate,rlals of the bed- for the stream’s diversion & Outlet - (Downstream) at the Right Buttress,
rock on Dam’s base, 10/2025 Ecological Flow Conduit 11/2025

foundation, 10/2025

24



PY| PYRGOS

DAM

Installation of steel reinforcement
for stream’s diversion & Outlet -
Ecological Flow Conduit

VARIOUS WORKS IN PROGRESS 11/2025

‘, il
IS
L

HYDRO-PUMPED STORAGE

PLANT AMFILOCHIA, GREECE

—

,,,,,




HYDRO-PUMPED STORAGE

4. TUNNELS & SHAFTS PLANT AT "AG. GEORGIOS" AND

"PYRGOS", AMFILOCHIA,
GREECE

UPPER RESERVOIR
Agios Georgios

UPPER RESERVOIR
Pyrgos

POWER
HOUSE

6 reversible units

" & SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL

LOWER RESERVOIR
Kastraki lake

///
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HYDRO-PUMPED STORAGE PLANT AT "AG. GEORGIOS" AND "PYRGOS",
AMFILOCHIA, GREECE

UPPER RESERVOIR

Pyrgos = — Agios Georgios

High Pressure ) High Pressure
Tunnel e Tunnel

POWER
HOUSE

6 reversible units

4r SUBSTATION (400/150 kV)

STORAGE .
'ENERGY SURPL /
-~ 4 Va J //

LOWER RESERVOIR
’\I\\‘(astraki lake

N

N N\ N S

Ay. [Ewpylog
Ag. Georgios

11upyog ©
Pyrgos e
Nopyog Avinaha THpyoc Avtetong Avw Taplevtipac
w Tapeutripag YOS ng Surge Tank e N
i Surge Tonk Ifpayya MNpooaywyrig Upper Reservoir
pper Reservoir Siipayya Npooaywyric o= -
Headrace Tunnel ! l ) . _ Headrace Tunnel ———— p—
' — l_’ — s _d . l D l
— ftabpég Napaywyig > I | B /)

Powerstation -
-

Opéap Mpooaywyig

Dpiap MNpooaywyig 3 ¥ Stabpog Napaywy
Penstock Shaft ﬁpﬂ:m:m( Powerstation PeHStOCk Shaft
High Pressure Tunnel l
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Agios Georgios waterway

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

0 PﬁtB 7 T — ;",, %))
L HIGH = /)
L PRESSUFﬁE <‘ 775 7 s
~ SHAF A < ‘

vvvvv

uuuuu

UBSTATION (400/150 kV)

WER RESERVOIR
Kastraki lake

i eorgios

STORAGE

ENERGY SURPL

A. HEADRACE TUNNEL TEMPORARY SUPPORT 100% & FINAL LINING 10%
B. HIGH PRESSURE SHAFT : RAISE BORING 0%

| BIFURICATION

: ooy
. 7 '/"I""",‘ ;: K ‘.‘\"\\\
— 7| ehissuRy T :‘ AR ,'
(6 TUNNéL """ 5 0
‘\: ) Ve i//
F. SURGE T ik
TANK
PartB |
| - - HIGH
Part A: HEADRACE TUNNEL PRESSURE
/
: | S — e SHAFT
ks )_’ g L =
WORK PROGRESS 11/2025 pantD

e

C. HIGH PRESSURE TUNNEL TEMP. LINING 100% & STEEL LINING 0%
D. BIFURIVATION UNDER CONSTRUCTION

Part C: HIGH
PRESSURE TUNNEL

E. GATE SHAFT Reinforcement embankment up to +389, Excavation 100%
F. SURGE TANK Raise boring 100%
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AG Agios Georgios waterway p-7,som

Part A: HEADRACE TUNNEL

WORK PROGRESS 11/2025
TEMPORARY SUPPORT 100% &
FINAL LINING 20%

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

headrace tunnel Di=7.8m

sealing membrane
M 1:50

- unreinforcet
sealing mer

shotcrete

precast element mortar

Excavation works and implementation of Waterproofing membrane
the temporary support measures application

Reinforcement application
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PERMANENT LINING OF AG CONCRETE HYDRO-PUMPED STORAGE
A: HEADRACE TUNNEL D=7,80m PLANT AT "AG. GEORGIOS" AND

"PYRGOS", AMFILOCHIA,
GREECE

FORMWORKS FULL ROUND
@7.8m for AG & @5.0 m for PY

////////’///N & %

4 Al - 1
R, LN\
‘z .".' »ﬁ ! ﬂi;ld‘




AG | A:Agios Georgios waterway PLANT AMFILOGHUA, GREECE

Part A: B o AV W AU |
o / \ HEADRACE — 7 |
1 TUNNEL f vt .-_-.: T i

Part A: HEADRACE TUNNEL __l

F. SURGE =
TANK — B

Dpip sanonory, | Surge T
|
{

AAAAAAAAAA

— - Steel lining

—! " ] 2 p — — — “ 4 " ‘I
—— Part A: HEADRACE TUNNEL T =- - R ". |

T
it P T et Y8 et \
" 1\ |
\‘ \
: SN —._—..,.,.,.GGg

HS1.AG.EPC.C.OT.001823, 18/06/2025
CROSS SECTION CHANGE
CONCRETE - STEEL LINING
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Agios Georgios waterway

PLANT AMFILOCHIA, GREECE
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Reinforcements

PartB I | :
| HIGH PRESSURE || b

Concrete

wimr_ PENSTOCK
STEELLINING | o

starts a few meters before
the surge tank up to the i P/f? p— I L f
i Lo art i) )
pump-turbines r"‘%:,::ﬁ?%?;ﬁiia,% HIGH PRESSURE TUNNEL : <]
i
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_'_za'.:d_j /

32




A: HEADRACE TUNNEL EXIT EXCAVATION

Reinforcements

Concrete

Steel liner

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

5 Tomn ro rtpenec
e 44 o e o e s LI 8 5 e

B Tomtrpn g v = i i W ok
Armigincn,

1 iy @ i,
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0 i
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e i

I.l

s
oy r o247 \
e sadanys 3 S re e

KRR

e S ot gkt + US43 6 B rn

WORK
PROGRESS
11/2025:
100%

PartB
HIGH PRESSURE
SHAFT

TR
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B: AG HIGH PRESSURE SHAFT Dext=8,70, Dint=6,70, H~ 122 m| HYorosurrenstonsct

PLANT AMFILOCHIA, GREECE

Part A:
HEADRACE
TUNNEL

PartB
HIGH
PRESSURE
SHAFT

WORK
PROGRESS .
11/2025 '
RAISE BORING

0% o B ] ; PartB

HIGH
\ PRESSURE
SHAFT

TYRTE TATBIGHET EHMEID.
PORT DOOSDIRATES

TR

| e e ]

KOAAPO AMO OMAIZMENO SKYPOAEMA, 50x100cm /
REINFORCED CONCRETE COLLAR, 50x100cm

4 4 e —— - ——
T
1.00 [ 1.00 | 1.00 [ 1.00 [ 1.00
\s:

20
e = v v
page - 1 e / | | TIPOTA TENTE STANA EKIKAOHE TYMOONA ME
ramentc e J R ; __H THN KATHTOPIA EKZKAGHE SH-B, BAGOZ
Reinforcements 1 P AEMTOMEPEIA A/ A 5 EKTKAGHS = 1m 1
] j DETAIL A ¥ ol FIRST FIVE EXCAVATION STEPS ACCORDING TO
T 0 v | EXCAVATION CATEGORY SH-B, EXCAVATION
e it E’:] ~ DEPTH = 1m
Concrete 1 e 1 BT -
e ANOZHAQZH THE NPOZOPINHE ANTIETHPIZHE KAT/
o, % v THE EKZKAGHS EQS THN TEAIKH STAGMH /
e ! DEMOLITION OF PRIMARY SUPPORT DURING
—— ! ‘ EXCAVATION TO FINAL LEVEL
Steel liner = 1 <
- | | |
| EYNEXEIA SYMOONA ME THN
e | | KATHIOPIA SHA |
e < CONTINUE ACC. EXC. CAT. SH-A
ORGSR PCINTN BT e ! |
IS A T e o T AR+ A i N
Pl I et < > |
mot- g i, = ! ‘ }
¢ = i
17 - |
- L - 4 T w
i
— [ w R ‘
P Part C KOAAAPO $PEATIOY POH EPTFAZIQN
e - 1. Exoxagi ~ 0.6 M KaTd pKog TG YEWRETpIag Tou KoAdpou
e - 2. Mpoetoiuacia g empaveiag yia m okupodimon (kabapiopés,
- HIGH PRESSURE
e T - - )
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AG | C:AGHIGH PRESSURE TUNNEL

WORK PROGRESS »@"‘
11/2025
TEMPORARY WORKS
Partc ~ 77
)
100% HIGH
PRESSURE
TUNNEL
.;’.Hf\:_ﬂ'-"- o

g = . ‘ L_,-"

1® el o A

o S s G e

j N Part B

: ! HIGH

PRESSURE
SHAFT
Reinforcements -
Concrete .
Steel liner
- e iieall
]
..... |

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

HATOWH ! FLAN WIEW
S0 1508

p i W
F T

HATA MHEDT TOMH LORGITIDURS, SECTION &5

Pl MRASEHE BA FTACEH
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AG GATE SHAFT
N : R , : PLANT AMFILOCHIA, GREECE

Construction of reinforced

UPPER RESERVOIR UZZE;‘Z;E;,E,Z\.{.?S‘Q E i f t h ft fA . G [ y . .
= xcavation of gate shaft of Ag. Georgios embankment with gabions
—— 1 WORK PROGRESS 11/2025 .
| VST Ss Reinf. embankment up to +389 ]
Ty STORAGE Excavation 100%

Kastraki lake

ENERGY SURPL

——————- Part A: HEADRACE TUNNEL —_

i
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AG | AG SURGE TANK =

/ i
'
i

ot T o

Dext=21,10m, Dmt—20*”00mu~-‘;-'l '

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

WORK PROGRESS 11/2025 Seme . 1 A
""’*?fz' -] o

RAISE BORING : 100%
Pilot Drilling Works 100% S e e e e 7 T

Raise boring D1.83: 100%

|

orreaeac

Part A: HEADRACE TUNNEL
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308 WAy o 17 93363, e endens Anh o v i toe MRTETY 0

Pyrgos waterway

/" TERNAGNERGY PUNPED STCRAGE | SARGA REWAR 1

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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PY

Pyrgos waterway

WORK PROGRESS 11/2025

* A.HEADRACE TUNNEL FINAL LINING 100%

* B.HIGH PRESSURE SHAFT : RAISE BORING UNDER CONSTRUCTION
* C.HIGH PRESSURE TUNNEL TEMP. LINING - b phase 100%

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

@ SUBSTATION (400/150 k)

STORAGE
 D. BIFURIVATION UNDER CONSTRUCTION ENERCY,SURRL
 E.GATE SHAFT Excavation and temp. support 100%

* F. SURGE TANK Permanent Lining ~100%
i .. Totallength ~ 1600 m length
F: SURGE “"*  Penstock steel lining starts before the
TANK g surge tank up to the pump-turbines
il
. — _{\r—_; PY part B
PY partA g ‘Il HIGH |
1| HEADRACE TUNNEL, ... | | / $lloee f| PRESSURE [ [ | i 1§
1 ;3 | SHAFT | pypartc i ]
fis: geg HIGH PRESSURE 4| PYpartD
i L TUNNEL 21| BIFURICATION
] e -
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HEADRACE TUNNEL TEMPORARY SUPPORT PLANT AMFILOCHI, GREECE

PY part A

5004
4004 —
ey
- PY partB
== : HIGH
— == —
== sty = PRESSURE
o e = : = = =
e S
3
2004 % 'i
= === w 8 _pue.
: PY part C S e —
oPoSED 20% PSA.30% 5% PSD R —
PSA 30% PS.B, £5% PSC, HIGH PRESSURE 2
T T TUNNEL
[ !
0+000] Y y v T ofs0 T T T P T

T LhaT e AT

“=

e (03], T e
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PY PERMANENT LINING- D=5,00m |PY partA PLANT AMALOCHIA, OREECE

m'e.va}a k—-h.'rv.;M e A——ph— 2 —le 4

’;‘"1 dr\ZIQo \

T éw I g LT

FORMWORK

FULL ROUND
@5.0 m for PY

and @7.80 for AG

i
i

'-

—

WORK PROGRESS
11/2025
Final lining 100%
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PY

PY partB
HIGH
PRESSURE
SHAFT

WORK PROGRESS 11/2025
Raise boring under construction

PYRGOS HIGH PRESSURE SHAFT
Dext=6,

MYFrOE - $PEAP NPOIAMQIHE -
FEQMETFIA MPOEOFINHE YIIDETHPIZHE
| FYRGOE PENSTOCK SHAFT -
PRIMARY SUPPORT GEOMETRY

o
e BIATOMH ! SECTION B-8,
et | vz
9 o O - BPEAF MPOEAMDNHE -
EKEKA®H RAISE BORING & MPOIOPINKE ¥NOITHRISHE
R B> Réise B0RING EXCAVATION IGOS PENSTOCK SHAFT -
= ARY SUFFORT GEOMETRY
s EKIKATH RAISE SORING IATOMH / SEECTION C-C
ul METTZTH ATOKAIZH 0.5%! 20
_________ RAISE BORING EXCAVATION
MAX DEVIATION 0.5%!
E 4 > —
STEEL LINING e
T 4 (FOR INFORMATION ONLY)
= |t i
H e —— EKTOSEYOMEND IKYPOAEMA ME MIAET "
ANOFIBER-GLASS H INOAIEMENO == 7
| SHOTCRETE WITH FIBER-GLASS MESH b . .
A, OR FIBER-REINFORCED e
KEDANH RAISE BORING - L]
....... L RAISE BORING HEAD
e afy S 2
_ | -emramcscrns —— # \ H EKTOSEYOMENG TKYPOAEMA w
S i e - 5 ?/_sHoTcﬂrrE
g - 2
..... |

RAISE BORING : 50%
Pilot Drilling Works 100%
Raise boring D1.83: 30%

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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HIGH PRESEURE TUNNEL
uuuuuuuuuuuuuuuuuuuuuuuuu

WORK PROGRESS 7/2025: T
Excavation & Temporary %‘?\
Support Measures 100% up | ~—+ *

- tothe chamber- 7 5;\_;.:-_._’:'_ S

~ Steel Final lining0% R

C: HIGH PRESSURE TUNNEL TEMPORARY SUPPORT

THTIKH AIATOMH - TEOMETPIA /

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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PY

PYRGOS GATE SHAFT

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

Dext= 8,60m Dint=7,60m H~35 m=

WORK PROGRESS 7/2025
Excavation & Temporary Support Measures 100%

0.00% AN |/ " ﬁ
1 l I = 41180 EL
AN L. il A B eyt
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I |
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PY

PYRGOS SURGE TANK
Dext=18,60m ,

Dint=17,50m , H 69 m

|

A
- AN
\ A _\.\\ﬁ:’.‘ -

R

WORK
PROGRESS
11/2025

Concreting final

lining from

elevation + 447
(STREET LEVEL)

o4 Do e
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

F——01

e

S ocaea

4 SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL




HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

AGIOS GEOR

ACCESS TUNNELS |

Towevtevigei; (mepi Ta 60 TeudyIa) T BE0M TOU PEGTOS - XSUNMIV UTTEPKERIEVIIV OTIpaYYag TTpOoBoNig
Bog 2.5x3.5m / MeoBiayPages TUNPWIVE E PEAET EPAPUOYIS
EP_REVO01, 02.2024./

Mipyou (BaBog L=20m / Bog 2. PEg)
: i ; iou HPSAG_REVDD_GT._12-01_01_Rl
tunnel (depth L=20m / grid 2.5x3.5m /

; - hivBou gpay
wvertical). Specifications based on the grouting report of Ag.Georgios damat the plinth area
HPSAG_REVDD_GT_12-01_01_REP_REV01, 02.2024.

1pooBohfs pE CAPAYYT
migong!

g

1o adit unnel - high pressure
wwwm‘md@s@n
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ACCESS TUNNELS

PLANT AMFILOCHIA, GREECE

WORK PROGRESS 11/2025

For tunnels from chambers towards high pressure shafts the Portals

and Excavation & Temporary Support Measures 100%
Steel Finallining 0%

Excavation of bifurication has started since 7/2025

i
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ACCESS TUNNELS

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

During the construction phase of the
access tunnels, high flows of groundwater
were observed, increasing as the tunnels
were excavated to lower elevations.

Oxidation observed through drilled holes
on the sidewalls of both tunnels, near the
excavation faces. Presence of gas odors
(hydrogen sulfide) has been detected
inside the tunnel
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ACCESS CHAMBER

PLANT AMFILOCHIA, GREECE

CTICH A4 LIATOMH F SECTION B2 . e
e 5 AWTOMH | SECTION G-
s 1400

Chamber
No.1

WORK PROGRESS 7/2025
Excavation & Temporary
Support Measures 100%

METITOMEFEIA EJ DETARL 8
ALK | 5

L T ——

[r——
m—t oam

[R———

AEMTOMEPEIA A - META THN EXIKASH

THE QAIHIE AEMTOMEPEIA A

52 130

T
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ACCESS CHAMBER

Chamber
No.2

WORK PROGRESS 7/2025
Excavation & Temporary
Support Measures 100%

R | L )
52 1

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

=

AENTOMEFELA A - META THH EK

THI PAMMNAL [

NTTTT] %
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HYDRO-PUMPED STORAGE

[~
v
]
—
L

AG BIFURICATION AREA |- T

WORK PROGRESS 11/2025 TRANSITIO

3-4
Excavation & Temporary ] S ;
Support Measures | S A\ \ L .
. i /‘/ -~ Ay % |
BRANCH 1-2: 100%, T ¥ AG partD | ; Tl
BRANCH 3-4: 100% z \“TJL BIFURICATION — —_
TRANSITION 1-2:1 00% H : J “'\-‘\*‘\‘ e \ R u S— . N T
TRANSITION 3-4:100% g ] "\, MANIFOLD 2 T
MANIFOLD 1: 0% ‘% e ) TJ ) e\ i T :
MANIFOLD 2: 0% | N L Ny
MANIFOLD 3: 0% | i TR?NS”F”: BN ” [
MANIFOLD 4 :15% | 3 1 { | | LT MhNiFOLD 1 { .
B : l ] | mwmm!ii:u - o
TR SETON, [ .
e e s s From transitions
Ty towards manifold
3 1-2/3-4

HCAVATION OF - |
:CF BFURCATCR

TRANSITION 1-2/ 3-4




AG BIFURICATION AREA | [z
BIFURICATION PLANT AMFILOCHIA, GREECE

TRANSITION
3-4

1‘

T T MANIFOLD 4

} MANIFOLD 3

6.50

9.50

MANIFOLD 2

3.00

MANIFOLD 1

TRANSITION
1-2

EKTOZEYOMENO ZKYP. 3C

T
SHOTCRETE 30cm, 2 LAYE

SPILES |
SPILES

[ PHASE B
s 9] ® ExcavaTiol! = @ 2 8
J a a | = s s = o
355 I
\ ANTIZTHPIZH METQMC
2 ITPQIEIZ T188, AYT!
8.89 889 L=4m AIATA=ZH 2x2m (n
SUPPORT OF END FAC
17.78, T188, SELF DRILLING F
2x2m GRID (ca. 63pes.)
TRANSITION 3-4 MANIFOLD 4
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

WORK PROGRESS 11/2025
Excavation & Temporary
Support Measures
TRANSITION 1-2:100%

MANIFOLD 1: 0%,
MANIFOLD 2: 0%

PY partD
BIFURICATION
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

POWER STATION AREA

o

PH

Agios OQovgios

CPyrges

POWER
HOUSE

™~

© SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL
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POWER STATION SLOPE EXCAVATION

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

+209.00 to 194.40: Permanent Support Measures (Installation of steel reinforcement and formwork on permanent
slope cover)

+194.40 to 179.60: Excavation Works ,Gunite application on the Cut slope, Prestressed Beam

+179.60 to 149.00: Excavation Works

Drilling Piles at elevation + 149.00
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PH| POWER STATION SLOPE EXCAVATION

'
T

8 , X
\ §
\ A

* +209.00 to 194.40: Permanent Support Measures
(Installation of steel reinforcement and formwork on
permanent slope cover)

* +194.40 to 179.60: Excavation Works ,Gunite
application on the Cut slope, Prestressed Beam

* +179.60 to 149.00: Excavation Works

I

/

J

L

L]
Il

TN

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

N
i
/

/i/l/,/

* Drilling Piles at elevation + 149.00
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PH | POWER STATION - PILE WALL

WORK PROGRESS 11/2025

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

* +194.40 to 179.60: Permanent Support Measures
* +179.60 to 149.00: Excavation Works
* +149,00 Pile wall towards Kastraki

Pile wall

Grout curtain
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Agios OQorgio:
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POWER STATION AREA LAYOUT
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@ SUBSTATION (400/150 kV)

STORAGE
ENERGY SURPL

PH | POWERHOUSE CONSTRUCTION PIT -z

The groundwater level in this areais
mainly controlled by the water level
in the reservoir, which is around
elevation +145.00 m
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POWERHOUSE
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HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE
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PH

POWERHOUSE - NO HYDRO-PUMPED STORAGE

EXPANSION JOINTS PLANT AMFILOCHIA, GREECE

ISSUE TO BE INVESTIGATED:

EXPANSION JOINTS: The overall dimensions of
the station are in the order of 145X130, without
expansion joints and not covered by any
specification or code. Zones of 2.3 m. every 30m.
are cast at a later stage (2 months later). Please
discuss and provide info on similar constructions
from international experience, if any.
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PH | pPOWERHOUSE - ISSUES TO BE INVESTIGATED: | riamsmscan e

Partial submission of the Structural Design initial presentation of the assumptions and the calculation method of the station
building and the tail race area. It is rather a design methodology and not the Structural Design of the station.

GLOBAL BEHAVIOUR OF THE SYSTEM : STATION and TAILRACE. The 2 parts are connected only at the bottom of the tailrace (see graphs in
the Technical report (AMF-00-U__-C-CS-DNC-901 ) Please discuss Global behavior of the structural system

*GLOBAL UPLIFT BEHAVIOR RELATIVE TO DISTRIBUTION OF STIFFNESS IN PLAN

*DYNAMIC ANALYSIS - MACHINERY VIBRATIONS -ANTRITZ Operating scenarios, in agreement with the PROJECT OWNER to be examined

relatively to the stress distribution in the structure (e.g. all machines in pumping mode, all in production mode, some in pumping and some

in production simultaneously),.

*LOAD & SAFETY FACTORS FOR BUOYANCY CHECK

*NO DISK - STRUT AT ROOF LEVEL. Only a free standing steel roof provided

*NO EARTH PRESSURE CONSIDERED: There is no geotechnical design available
to verify this assumption.

. ©.,0 00 o
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6. E/M PROGRESS UPDATE

Upstream

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

Shaft lining
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E/M PROGRESS UPDATE 11/2025 PLANT AMFILOGHIA, GREECE

0 | o B o ~ + Numerous ITPs and Quality Dossiers have been submitted and

P,/ : acknowledged regarding the main E/M Equipment components
| Y i P (MIVs, Draft tube, Francis runner, SFC, etc.).

| lmemrmeen] 52 £« Several submissions of Hydromechanical equipment ITPs have
b ol been made (service/maintenance gates, etc).

&+ As per E/M Progress Update monthly meetings:
N 5= =  The Main E/M Equipment contract has been amended twice.
. Various Main E/M Equipment components are in the fabrication stage.
. Auxiliary E/M equipment is at contract award and/or signing stage.
. Steel lining final design is currently being finalized. Related contract

3 / - award is expected.
ervomotor i g art lining . 0 -
Bt ‘ . Main step-up transformers contract award is delayed due to design

omissions with their procurement. New round of proposals has been
/Housing made and an award is imminent.

G . Gantry cranes, generators, circuit breakers and isolated phase bus bars
sub-contractors’ contract awards are also imminent.

( . Storage space options for the equipment scheduled to arrive on site are
P Downs currently being licensed.

. The Contractor is striving to re-arrange all critical Project timelines to align
with the current status of the Project e.g. Andritz on-site personnel to be

Upstream : A delayed_

¢ Design submittals are as shown in tables 1 & 2.
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E/M EQUIPMENT PROGRESS UPDATE 11/2025

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE

. . . Feedba

Main E/M Equipment Design ck

Draft Tube Gates Documents & Drawings Reviewe N/A Manufaf:turlng
d drawings.

Motor-Generator Documents & Drawings Reviewe N/A Manufapturlng
d drawings.

Pump-Turbine Documents & Drawings Reviewe N/A Manufafsturlng
d drawings.

MIV Documents & Drawings Reviewe N/A Manufaf:turlng
d drawings.

SFC System Documents & Drawings Rev(ljewe N/A

Table 1. Main E/M Equipment Component Design Submissions to date.

FEA model of guide vane

and guide vane bushings

NDE Flange

. d=1240mm

X = (DE Flange
. d=1200mm)

Generator - Rotor Spider -



Powerhouse & GIS E/M Design | status | Feedback | Notes |

General Arrangement Drawings (4 revisions) — Powerhouse Ongoing Currently only for information.

Powerhouse General Arrangement Drawings — GIS Layout Reviewed Revised de@gn tobe The Project Owngradded
submitted. remarks of their own.

& G I s E/ M BOP Piping Networks Drainage & Dewatering PIDs, System Reviewed Revised design to be

Descriptions & Calculation Reports submitted.

o
D es Ign BOP Piping Networks Cooling Water PID, System Description & . Revised design to be
. Reviewed .

Calculation Report submitted.
P RO G R E SS BOP Piping Networks LP Compressed Air PID, System Reviewed Revised design to be

Description & Calculation Report submitted.

U P DAT E Power Plant Fire Fighting System Reviewed N/A
1 1 /2 0 25 Power Plant Service Water System & Potable Water System Reviewed N/A

Powerhouse Elevator Reviewed N/A

Deemed Good for Construction.
Reviewed N/A The Project Owner added remarks
of their own.

Powerhouse Architectural Design, Coverage Diagrams and
Passive Fire Protection

Complete electrical

General Single Line Diagram and Symbology Submissions Reviewed installations design pending
submittal.
CFD Study: Pyrgos Tailrace Channel Reviewed N/A
CFD Study: Modelling of the Tailrace Channel Reviewed N/A
with the heacirase tumnel - Caloulation f Thottls coeficants  eV1oWed =
Design Criteria Reviewed N/A To be utilized in the [ECC’s

design review.

Table 2. E/M Design Submissions to date.

HYDRO-PUMPED STORAGE
PLANT AMFILOCHIA, GREECE 68
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