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Project Overview

W Project : Shelek Hydro Power Development Project in Kazakhstan
W@ Type : BOO (Build, Operation and Owning)

@ Location : Middle reaches of the Shelek river

® Almaty Oblast in Kazakhstan

® |nstalled Capacity: 143.5 MW (3 Cascades of Hydro Power Plants)

— HEPP-4 : E78°19'2.83", N43°3'32.12"
— HEPP-5 : E78°20'53.8", N43°6'45.12"
— HEPP-6 : E78°28'25.03", N43°16'22.69"

® Estimated Project Costs : 400 Million USD

@ Developer : Kazgaztekhika LLP (CEO: Asadullin V.A.)
@ PMC : GSP (Global Solution Partner)
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Project History

@ '09.4.7: 7t F & "M d ol x| 7iZ X|& " Supporting the use of
renewable energy sources” '&9|

‘10.2.7: = GEZHOUBA Group Al ZE 9 7jeA 2 =&
"10.3.15: RaiymbekA|E Shelek River 7H'& A=l 59!
'12.4.26: Kazgaztekhikall S YE 5 O X| 2t H7|FO0{A | 2F M Z

‘13.1.25: =7} MXHM oL X| 7 FZXI=t A=l =& (Resolution of
Government of the Republic of Kazakhstan No.43)

‘13.5.30: Kazgaztekhika?}l Almaty Energo Sbyt PPAA|2F H|Z
2014 : ofjd]| E}FE E7} (Business Plan of the Project)
'16.8.4: X| XX (Raiymbek)7} ==L A £X| 9.5 Ha 72| et sHX|

‘16.8.4: Almaty Raiymbek 1} Kazgaztekhika LPP signed contract.

’16.8.17 : Ecology Department?} EZ A% I} 50l
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1 |AFHZHL 23 M (2010) GEZHOUBA Group ‘10.2.7 E'23H 7|4t
2 |AIZiY E M (2014) Kazgaztekhika LLP 2014 Penstock S'H 7|4t
3 |(AIYE 7t Department of Energy | '12.4.26 | Kazgaztekhika At X}
4 |X|XHH| =0l Almaty Raiymbek 16.8.4 AL EX] A o A
5 |EAAS I} Ecology Department | '16.8.17 | EZdA% Qi3, AIHS5Q!
6 |PPA H<f AlmatyEnergoSbyt. | ‘12.4.26 | ‘19.10.28 74, 20&H7|
7 |GSP PMC A2k Kazgaztekhika ’19.10.2 Mandate #| 2}
8 |=8 g2l Castlepine ‘19.9 F/S ME £ 471 E
9 |stzEl 7 GSP ’19.10.29| GSP, St=¢l, 4o, "3}
10 [S&E7} e g3l 19.11.11 g A (1FY)
11 |EFHEE7I H3M (2020) 2ot Eat TBD
12 |EPC MH GSP TBD
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Project Developer Scheme

\\», Government of
' Kazakhstan

Almaty City
Raiymbek
Ecology Dept. Energy Dept. Electric Dept. .- L
gy bep gy bep P District
Environmfnt Assessment Power PPA Contract
Geologicgl survey Business v Business Certificate
- Power Business
Kazgaztekhika
Dg I Power Purchase Agreement
(Developer) Environment Assessment
Geological Survey
Developer : Kazgaztechnika Mandate
Address: Almaty, Karasaiskirion, paseolok zarmohambet, PM Contract
E-mail: tookgt@mail.ru

Phone: +7727 321 8274
Attention : CEO Asadullin V.A. GSP
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Signing between Kazgaztekhika and GSP
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Project History — Korea Team

@ ‘19.8.19: et+& &o| U st Hoo|2FA (Lol H=

@ '19.9.30~10.6 : Kazgaztekhika & U GSP2} &2(10.2) M Z
o E{IUTA FH UE A &AH10.3)

@ '19.10.29: ®4fQh @ES 7|=e AU Hoe[FA (Lol HE

@ '19.11.11~11.16: A, @E=} H MA}

@ '19.11.18: ®4eh @43l 7|==e (BE il 42| 7|=del)

@ '19.11.19: &07| 2 1%} S 7|=€2

@ ’'19.11.25: ®4Qh @E3 7|==e (HE Wetk "ol

@ '19.12.9: FH0o{7|& 2X ST 7|=-2

@ '19.12.26: Pre-F/S =TI {2t ©€ol (A%, 7|=)

£H0] 7| 2 @GSP @A "3 BTIG
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Location of HEPP on the Shelek River
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Previous Study

7=k 2014
== 2010
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Location Map - Previous Study

Location Map of Shelek HPP Develo
® in Previous Studies

= |

Il INTAKE(2010, CBBEC)

I INTAKE(2014)

¥ Powerhouse(2010, CGGC)
+ Powerhouse(2014)

® Water-level station
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Installed Capacity

Catchment TDesl;l.gn Turbine|Installed| Firm | Plant | Annual OAnm::-:lI Q ?ptt"Tlur:
HPP Area UrbiN€ | Head |capacity| Power |Factor| Energy | Poronon| Sasy | Insta e(*l)
km?) Flow (m) MW) | (MW) (%) |(GWh/yr) hour Flow | Capacity
( (3/sec) ° YO (hrs/yr) (MW)
#1 China 1,156 25 307 63.5 23.8 52 291 4,583 16.4 41.5
#2 China 1,601 32 96 26.5 10.3 54 126 4,755 22.7 19.0
#3 China 1,639 34 77.6 20.5 8.5 58 104 5,073 23.3 14.0
Total 110.5 42.6 53 521
. China 1,639 34 162 44.0 17.8 56 217 4,932
Kazak 29.5 180 46.0 89 361
. China 1,639 34 81.7 23.5 9.0 53 110 4,681
Kazak 29.8 180 46.0 89 361
o China 82 113 76.0 27.4 51 342 4,500 51.3 47.5
Kazak 3,612 34 180 51.5 89 404
China 143.5 54.2 53 669
Total
Kazak 143.5 - 89 1,126
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Water flow & Temperature Annual time
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Grid Connection
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Production Technology
(Busmess Plan, 2014)
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Hydropower Plant Whole View

Intake Structuré

=

Steel Pressure Pipe

Power House
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Intake Structure

Steel Pressure
Pipeline
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Closure Dam
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HEPP Buildings
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HEPP Buildings
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Mechanical Equipment

WATER SUPPLY EQUIPMENT

TURBINE

SPIRAL CAMERA DRAINAGE EQUIPMENT
WATER COOLING EQUIPMENT
HYDRAULIC ADJUSTMENT EQUIPMENT
GENERATOR

E § § § § @€ E

ELECTRICAL EQUIPMENT
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Concept for Francis Turbine Design
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Francis Turbine

Type

Number of units

Vertical Radial Axial (Francis, Francis) turbine with spiral chamber
from steel sheets and suction pipe FSV1600F4

2

Rated flow

15,0 m3c!

Net head

170,77 m

Turbine power

22 490 kBt

Impeller diameter

1600 mm

Rated speed

600 MuH"

Acceleration Speed

940 MuH™"

Suction lift

Turbine Guide Bearing

Type of

-5,60 M

plain bearing

Number of units

1

Lubricant

Oil

Cooling
Turbine servo motor

Type of

with water cooler immersed in an oil bath

Double Acting Servo Motor

Number of units

2

Piston diameter

Will be specified in the technological project

Piston rod diameter

Will be specified in the technological project

Full speed

Will be specified in the technological project

Volume (total)

2x 6 dm3

Working stroke

Will be specified in the technological project

Operating pressure

11 + 13 MPa

Position Sensor Type

induction linear

Manufacturer
Positional sensor

Balluff GmbH - Germany

Position Sensor Type
Turbine stuffing box
Type of

BTL5E10

mechanical radial

Seal Type & Materials

Graphite rings

Cooling method

using filtered water

¢ Seima ,'?Eg,_m Ug Copyright © 2020, All right Reserved

Spiral case inlet adjustable bearing

principal axis

piston cylinder

water distributor
guide bearing

spiral case

top cap

guide vane

runner

!
/ bottom ring guide vane

draft tube sealing device
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Water Supply Equipment
Butterfly Valve

Hydraulic actuated butterfly valve with
counterweight

Type

Number of units 2

Nominal Diameter DN 2000

Pressure Rating PN 25
Bypass

Nominal Diameter

Pressure Rating
Servomotor

Type of single side hydraulic servo motor actions

Maximum Pressure ERVIE

10 MPa

Operating Pressure

¢ Seima ,'?Eg,_m Ug Copyright © 2020, All right Reserved

Valve disc:
Ductile iron

Valve body:
Ductile iron

Counterweight:
Cast iron

Valve shaft:
Stainless steel Connection rod:

Carbon steel

Lifting arm:
Cast steel

Shaft bush:
Al-bronze ydraulic cylinder:
Steel
Support:

Carbon steel

Stop block:
Ductile iron

28 Clol



Generator

Type of vertical, synchronous, 3-phase, with external thyristor excitation

Number of units 2
Rated voltage 10 500V + 5%

Rated apparent power 26 458 kVA

Power factor 0.85 main

Active power 22 490 kW

Rated frequency 50 Hz + 1%

Rated speed 600 rpm-"

Acceleration Speed 940 min-!

Acceleration Period Max. 10 min

Stator wiring 6 wire star

Class S1

Insulation class F

Class pace. windings B

Insulation IP 44 (23)

Cooling closed air circuit through water coolers (ICBATW7)
The form IM 8421

Moment of inertia Will be specified in the technological project
Total weight Will be specified in the technological project
Type of arousal external static thyristor kit with AVR, etc.

Top bearing

Type of Combined angular contact and directional plain bearings
amount one
Grease 0]

Cooling by immersion water cooler in the oil bath of the oil tank

Lower bearing

Type of plain bearing
amount one
Grease Oil

Cooling by immersion water cooler in the oil bath of the oil tank
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Overview of Pre-F/S
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* Location Map of Shelek HPP Development
1 (Alt.-2 Penstock Installation)
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Location Map of Shelek HPP Development(NEW)
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Project Execution Strategy
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Project Stakeholder Structure

CASTLEPINES

FUNDING SECURE INVESTMENTS

Power Business
Certification

PPA Contract

Grid Connection
(KEGOCQ)

Equity

Kazgaztekhika
(20%)

Vv

Business Right

Investor
(TBD)

A4

Equity

A4

KEGOC: Kazakhstan Electricity Grid Operating Company
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IPP Implementation Scheme

Kazgaztekhika

Government of Kazak
* Ecology Dept.
* Energy Dept.
* Electric Dept.

N

(G Renewal

(Developer)

N

Business Right

® PPA

® Mandate
(@ PMC Contract > SPC <
V4 +
GSP
(PMC) (3 Deed of SPC @ Perform F/S
Establishment
v
Feasibility
Study
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Project Overall Time Schedule

Work Activity D(:,rlitrif)n
1 |Mandate and PMC Contract (& 2FA| Z) 1 week GSP/KZKA Finish
2 |Deed of Special Purpose Company Establishment (SPC/d &!) 1 week GSP/KZKA
3 |Perform Feasibility Study (E}ZH4Ad = A} TBD SPC o
4 |Renewal Business Right for Ecology Dept. (A} 74 M) N/A SPC
5 |Power Purchase Agreement with Energy Dept. (PPAK]| &) 1 week SPC
6 |Financial Closing (Credit Agreement) (£X}Xl= £¢!) 4 month SPC/GCE
7 |Perform Basic Engineering for EPC Bidding TBD SPC (0]
8 |Bidding EPC and Contract 1~2 weeks SPC
9 |Start Construction (EPC) 36 month EPC
10 |Finish and Commercial Operation 3 month SPC
KZKA: Kazgaztekhika, GCE: Global Castlepine Equity
@psaman PEC LJG copyright © 2020, Al right Reserved 38 LIS]P!



Project Organization
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KHNP

SPC
PMO
(T. J. Group)
EPC JVC
KHNP GSP
Engineering Procurement Construction
Saman/Pyunghwa
Consortium . .
Local Firm Korean Firm
Local Firm

Local Firm




Project Development Process

CGCC
FRIR
(Development
Engineering)

2010

Kazgaztekhika

Business Plan of
the Project

2014

A 4

\ 4

Pre-Feasibility
Study
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FUNDING SECURE INVESTMENTS.
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Basic Design
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Financial Analysis

(Developer’s Data)
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Plant Basic Data

No. ITEM Data Unit Remark
1 |Operation Year 25 Year TBD
2 |Plant Location HEPP-4 E78°19'2.83", N43°3'32.12" -

3 |Plant Location HEPP-5 E78°20'53.8", N43°6'45.12"

4 |Plant Location HEPP-6 E78°28'25.03", N43°16'22.69"

5 |Electricity Tariff 0.079 USD/kwh

6 |Estimate Interest Rate for Loan 3.5 %

7 |Estimate Discount Rate for Loan 5.5 %

8 [Local Government Invest to SPC NONE - IPP
9 |Cooperate Tax 20% %

10 |Depreciation Year 20 Year

11 (Payback Period 10 Year

} saman PEC | ©JG copyright © 2020, All right Reserved

PGS ENGINEERRIG CORULTANTS




Costs by Types of Work

O4 O = (0|
a2 A0 i)
# Work Activity HEPP4 HEPP5 HEPP6 Total Ratio
1 |Preparation Works 68,877 63,856 69,547 202,280 50.6%
2 Derivation .channels and tunnels, 20,662 20,662 5.29%
Water-fencing Structures
3 |Water-intake tunnel and 75,280 | 30,420 | 5,090 | 110,790 | 27.7%
Regulating facility
4 |Intake Chamber and Closure Dam 6,644 5,372 12,016 3.0%
5 |Front Basin 0 0.0%
6 [Surface Building 11,067 12,538 23,605 5.9%
7 |Underground Building 30,647 30,647 7.7%
Total (1000USD) 161,868 112,186 125,946 400,000 100.0%
SUS} (A=) 1,942 1,346 1,511 4,800 1,200
Share of costs on each HEPP 40.5% | 28.0% | 31.5% | 100.0%
in the total volume

M saman PEC
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Source of Income

Normal Internal Power Loss Electric Power Revenue

e Power Consumption (MW) for Sale (USD'000)
No. |Facility (MW/h) (MW) (MW) (MW) PPA | (Excluding VAT)
Month | Annual | Month | Annual | Month | Annual | Month | Annual Month| Annual
1 (HEPP-4| 46.0 |33,580( 402,960 | 79.759 | 957.11 | 3,358 | 40,296 | 28,394 (361,706.9| 0.071 | 2,127 | 25,519
2 |HEPP-5| 46.0 |33,580| 402,960 | 79.759 | 957.11 | 3,358 | 40,296 | 30,142 (361,706.9| 0.071 | 2,127 | 25,519
3 |HEPP-6| 51.5 |37,595| 451,140 | 89.296 (1,071.55| 3,759.5 | 45,114 | 30,142 |404,954.5| 0.071 | 2,381 | 28,571
Total 143500 (104,755|1,257,060(248.814 (2,985.76(10,475.5/ 125,706 | 88,678 (1,128,368 - 6,634 | 79,609

M saman PEC
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Financial Analysis

No. ITEM Value Remark

1 |Total Investment $400,000,000

2 |Discount Rate 5.5%|at the level of refinancing rate of NB RK
3 |Net Present Value (NPV) 645,273

4 |Internal Rate of Return (IRR) 18%

5 |Investment Profitability Index (Pl) 2.61

6 |Discounted Payback Period (PP) 8.3 Years

7 |Payback Period (PP) 6.9 Years

8 |Net Profit Margin 79%

9 |Annual Payments to the Treasury 46,717,000(In average
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