11.2.4 Telecommunication Equipment
Power line carrier system (earth return) is provided for

.composing. telecommunication circuits for power generation

and dam operation.
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11.3

11.3.1

Transmigsion Line

Transmission Line Route

Design of the transmission line is that the 154 kV two-
circuit'lines supported by two—dircuit-steel towers start
from the Kaprﬁba$1 power station and extend to the Ciplak
district, where is near tQ'the planned site of the Cay
power station, and these transmission lines are Separated
into two independent lines to reach Karabilk and Eregli
substations respectively.

The transmission line route is planned to be constructed

along the existing roads for reducing the construction
costs and making maintenahcé_of lines easy. . However, for
the section that the existing roads can_notgbe directly
utilized for construction, the shortest poséible distance
to the extent that it is allowed tecﬁnicélly is selected in-
order to reduce the construction costs of'the transmission

line.

The first half of the total 15 km of the transmission lines
from the Kdprilbas: power station to the Ciplak district
passes through rather steep mountainous areas (the maximum
land height: 750 m), while the latter half passes through
rather gentle hilly areas to finally reach the Karabiik and
Eredli substations. Figure 10-1 shows the selected
transmission line route. The distance of each section of

the transmission line is as shown below:

Number of

Section circuits Length (km)
Képrilbagy ~ Ciplak 2 15
Ciplak - Karabiik 1 70
Ciplak - Eredli 1 35
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11.3.2

11.3.3

The ambient conditions for the transmission line are as
follows:

Snow de'positz Max., 85 cm

Rainfall: Annual total 775 mm
Temperature: Annual average 13.5°C
Wind velocity: Average 35 m/sec

Conductor, Insulater and Ground-wire

In consideration of the electrical and mechénical
characteristics needed for the condu_c:tor as well as the
development: plans for Cay and Karabilk hydroelectric powexr
stations, the aluminum conductor steel réinforced (ACSR)
1,272 MCM was selected,

Taking into account the results of electrical and
mechanical studies and insulation coordination with the
existing 154 kV transmission line, the number of insulators.

"per one string and type are taken for 12 units of

suspension insulatorxs with 250 mm in diameter.

In order to reduce lightning strokes as less as possible
and to enhance the stability of the system, an overhead
ground-wire is fitted.

Supporting Structure

In view of the geographical features and meteorological
conditions, steel toweré which are provided with higher
mechanical strength are adopted. As a design condition for
these steel towers, the following loads due to wind
pressure were considered.

Conductor: 68 kg/m’

Steel tower: 90 kg /m?
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Figure 11-16 (two-circuit design) and 11-17 (one-circuit
design) show typical tower types to be adopted into the
design of this transmission line. ' '
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12.1

Chapter 12 - CONSTRUCTION PROGRAM AND CONSTRUCTION COST

Construction Program and Construction Schedule -

"12.1.1- Basic Conditions to Atiect the Construction Program

It is expected ‘that structures planned for the Project will
consist of a rockfill dam of height apprOXimately 110 m and a

tailrace tunnel of length approximately 5 km as main, along with
an intake, penstock and power plant. The outline of matters that

affect construction planning and the construction schedule of

this Project are as follows:

(1)

(2)

Meteorology

The meteorological conditions of this project area are as
described in Chapter 6. The construction schedule was set
up asshming that excavation and embankment of the rockfill
dam and plaCement of spillway concrete would be possible 9

‘months out of a year, and that other underground works

would be p0531ble to perform throughout the year.
Transportation
Mengen is the nearest city for the Project Site. The trunk

road No. 100 and a main road of approximately 310 km in
total connect Mengen WLth_lstanbul. The highway No. 750

and ‘a main road of 170 km in total connect Mengen with

Ankara.  Those roads have enough capacity to transport
electro-mechanical equipment, construction equipment, and
materials, because those are the most important roads in

Turkey on which much 81mllar heavy equlpment has already

: been transported

There is a roﬁte'betweén-Mengen-and the powerhouse of the
Project, the main road of apprOximately'B km and the earth
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(3)

road of approximately 22 km in length,'S or 6 m in width,
with 7 or 8 bridges. It has a possibility to transport
électrOMmechénichl equipment, construction QQuipment,'and
materials by partial improvements of the road. '

There is another route between Mengen and the Project_Site,
a secondary road with asphalt pavement of 13 km from Mengen

. to Gtkgesu and an earth road of 18 km from GBkgesu to the

dam site which pass through the reservoir of the Project.
An earth:rdéd of 8 km connects the.dam,with.the powerhouse.

The Istanbul - port has a capability to uhldad électro—
mechanical equipment for the Project because much similar
equipment has been unloaded.

Construction Materials
a) Cement.

A cement factory is loCétéd at Caydurt, approximately
30 km south from the_Project=Site and 20 km east from
‘Bolu. Another cement factory has been installed at
11 km east from Bolu. Both cement factories will be
a mdjor_source of cement utilized for the Project.

b) = Steel

‘A steel mill is located at Karabﬁk,_approximately
65 km northeast from the Project Site. The:Steel mill
has a capability to be a major source of steel bars
utilized for the Project.

Another steel mill is located at-Ereéll,fapprdximately
50 km northwest from the Project site, and produces
steel plates whigh_will;be required for the'penstock
and gates of the Project. ‘
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(4)

(5}

c) Concrete Aggregates

DSI'Pperfbrméd the study and test on concrete
‘aggregates utilized for the Project at ¢ and G-Area on
Devrek river sand-gravel deposit.

Aggregates are to be manufactured from sand-gravel
deposit at the river bed near the outlet of the

Project G Area.
Blectric Power Facilities for Construction

Electric power will'be'reqniréd_for construction at the
dam, headrace, powerhouse, and outlet. - ~ Two . power
distribution schemes for constrdction are conceivable as

follows:

Case A: :Addition of one circuit to the existing 15 kv
'~ Mengen-Cubuk-K&8priibagi distribution line, with new
15 kV distribution lines to be constructed from

Koprilbagi to the dam site and powerhouse.

Case B: A 34.5 kv distribution line is to be \newly
qonstrudted from Kayabiikii to the dam site via the

powerhouse.
Hydfaulic Eéuipment

Hydraulic equipment eXcept steel penstock_pipés and steel
conduits are to be fabricated in the vicinity of Eregli,
and hauled overload to Kdpriitbagi by trailer.

For,steelrpeﬁstock pipes.and steel conduits a. temporary
plant ‘is to be constructed in - the field, where
manufacturing is to be done, with installatioﬁ“carried out

at the specified places.
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Electrical Equipmént

The principal'_items of felectrical equipment are to be

manufaCtured bvefSeas and landed at Istanbul Pbrt,*from
where they would be transported by trailer for installation

- at the powerhouse.

12.1.2

Constructipn Program and Construction Scheduie

Assuming that the year of commissioning of this Project is
to be 2001, it would be necessary for preparations'and'
start of construction ‘to be roughly in accordance with the

-schedule below,

oct. 1992

- Sep. 1994 TFeasibility study (2 years) -
Oct. 1994 - Mar. 1995 Provision and award of final design
: - {0.5 year) '
Apr. 1995 - Dec. 1996  Final design (1 year)
“Mar., 1996 - Dec. 1996 Fihance-formalities (1 year)
Jul. 1997 - Dec. 1997 Bidding 'and award of contract for
construction {1 year)
Aug. 1998 - Start of construction

Dec. 2001 End of construction

The quantities of the principal civil works in this Project
are as shown in Table 12-1. The major items of machinery
and equipment expected to be required at the peak of the

construction work are given in Table 12-2.

As a result of study considering the scale of the

construction work, the layout of structures, etc., it is

“thought a period of approximately 5”yearé will be needed,
‘including preparatory works. - The layout of tempotary

facilities for construction and construction schedulé are

shown in Figure 12-1 and Figure 12-3, respectively.
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The c¢ritical path in the construction schedule of the
Project is construction by the powerhouse work. Therefore,
the first work to be done in this Project is the access
roads for the powerhouse, in succession to which excavation
of cable tunnel is to be started. Tﬁé‘-construction
programs and construction schedule for the various-Worksl
will be described below, the procedures of the works being
indicated in the construction schedule. |

First Year

Completion of improvement of the road between Dirdine and
dam for powerhouse and dam construction, prior to startlng
‘construction is 1ndlspensable for carrylng out construction
work smoothly. Slmultaneously with start of construction,
 procurement of materials, construction of access roads to
access tﬁnnél, cable tunnel and access adits'of”tailrace

tunnel, excavation of dlver51on tunnel, offices and housing .

'"faCLlltles of the owner and’ contractor, materlals storage

’yard,-etc., site development for temporary faCllltleS such
‘as’ repair shop, concrete plant, aggregate plant, and
assembly of apparatus are to be commenced

Diversion of the river to the diversion tunnel is to be
done immediately after completion of excavation and lining
‘concrete. - ' After completion of river diversion,
constructions of the upstream and downstream cofferdams are

to be done;_

The excavation of dam foundation is commenced from upper
part of both left and right bank.

Excavation for the'headrace tunnel is to be commenced after

completion of open air excavation of intake.
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After-qompletion of inétallation.pf bé;t conveyer. in qablé
~tunnel, powerhouse_excavation_and hauling of the muck is to
. be started in succession. | '

Second 'Year

 For dam cohstrudtion, embankment.work would be done after
cqmpletion of excavation of the alluviﬁm, and Carrying but
foundation treatment. Prior to the commencement of dam
embankment, construction of hauling roads from quarry and
 borrow area and préparatoxy works should be ready-for'the
work. -

| . Spillway excavation would be started. Of the excavated
muck, ~utilizable _material would be 'transp0rted_'for
‘embénkment of thé dam. . Intake.gate_shaft'éXCavation is to
be started. | |

_Exdavatioﬁ_of penstock would commence when the ekcavation
of powerhouse reach to elevation of generator room. As for
'transportation of ekcavation muck from penstock, it will be
done'parallel'fo_powerhouse excavation by the belt conveyer
installed in cable tunnel. | : |

. Concrete placement in_powexhoﬂée would be done in step with
progress of excavation. Draft tube liner installation

would be done while placing_foundation'conqrete.

Meanwhile, excavation at access tunnel would be completed

and lining concrete be commenced.

At the tailrace tunnel excavation would continue.
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Third Year

In_dam.cbﬁstruction; grouting work and embankment works
such as of the impervious core, filter and rock zones would
continue to be carried out. At the spillway, concrete of
the wall, chute and weir portions would be placed.

For the penstock, installation of the penstock would be
done. After completion of the penstock work lining
concrete placement at headrace tunnel would be done in

‘succession,

At the intake, concrete of inlet and gate shaft is to be

done.

At the powerhouse, work on the side-wall and slab concrete
‘would be almost finished, in succession to which
installatidn of the crane girder, the overhead travelling
crahe'would be installed. At the powerhouse, in succession
to installation of the crane, equipment installation such

as of turbines and generators would be commenced.

After completion of excavation of the tailrace tunnel,

placement of lining concrete is to be started.

Foundation  works for the outdoor switchyard and
transmission line construction are to be commenced,

Fourth Year

Dam construction embankment work to be completed by the end
of the year.  Installation of spillway and intake gates

would be done.
After completion of 1lining concrete placement of the

tailrace tunnel pluggihg of adits is to be done in

succession to grouting work.
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In d1v91510n tunnel aftox lnstallatlon of the outlet valve,
plugglng work is to be done in parallel with impoundment of
" water in the reserVOLr. :

At the powerhouse'ahd outdoor switchyard, installation and
‘assembly of turbines, generators, electrical equipment and
contrcl equlpment would be underway almlng for the start of
-operatlon in succession to dry test and wet test at the end
of the Year.

Construction of a transmission line is to be compléeted by
the time wet tests of the power station are Started.

12 - 8



Table 12-1 Principal Civil Works

- ltem - Description Civil Works _
T - 3
Tgnnel L = 390 m Lining conc. 4,100 m®
Cofferdam Embankment 87,000 m3
Ex. in open 553,000 m’
Em. of Core 757,000 m?
H = 110 m Em. of Filter 735,000 m®
Dam L = 540 3 s -
: _ m Em. of Rock 3,067,000 m3
Banking 334,000 °
Riprap 132,000 m®
o Ex. in open 356,000 m®
' - W= 26.0m — e
Spillway L' = 180 m . | Concrete 44,800 m®
: W=13 m, H= 14.5m :
Gate 2
Ex. in open 26,200 m
' | Tunnel ex. 750-&13
: D=3.4m L=4l.5m | :
Power Intake We=2.5mx 5.0 m, Shaft ex. 1,700 m?
H=57.7m L
Concrete 2,190 m?
Gate 1
Tunnel ex. 4,850 m
(D=3.4m, L=248m x 1) |f———0 :
Penstock (D=2.2m-~1.70 m Plug corc. 2,410 o
L =17 m'x 2) =
_ . Steel Penstock 715 ¢
o o "Fx. in ' 3
. = i = 31,000 m
Powerhouse . W=16m H = 35.5m | underground
! . L = 60m
Concrete 9,100 m
W-5 h' H=5m Tunnel ex. 32,300 m®
Access Tunnel « 1.100 :
Lo=1, m Lining conc, 4,250 m°
. 3
Tailrace D = 11-6 m, Tunnel ex.. 120,000 m
Tunnel L o= 4,850 m Lining conc. 25,000 m°
: Ex. in open 53,000 m?
Switchyard W-60mx8im
Concrete 2,400 m?
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Table 12-2 - Machinery for the Project

_ _Machinery' ;

-Nos.

:'_IREHI-i

Dam - ‘Core and Filter ﬁheel.ldader 4.8 _.éléss 2

Dump_truqk ' : 32 class -8

EulidOZer 32 class 5

Vibratory roller 15 class 2

Rock Wheel Loader 8.5 o’ class | 2

Dﬁmp'truck 45 _claés 8

.Bulldézer 43 class 5

Vibratory roller 15 class -2

Shovel 1.2 class 2

Tunnel | Tunnel Ex. Jumbo 3 boom | 4

Roéker shovel 0.6 m3 4

Concrete Concrete pump 60 w3 /e 4
Concrete plant 0.75  m*/min 2.

Aggreéate plant 150 1

t/hr
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12,2 - Estimate of Conslru'cilon Cost

The construction cost of the Project would be estimated assuming
that construction methods, materlals and products, according to
the technologlcal level that can be expected at the present time,
would_ be used, and taking . into consideration the run-off
discharge, geologies, and'iegional-conditions of the project
sites, and in addition, the projéct scales. The time of estimate
is to be taken as the beginning of 1993, with the exchange rate
between local and foreign currencies being US$1 = TL8,700.

12.2.1 Fundamental Maiters

(1) Construction Cost Estimate Items

1) Civil Works

Care of River Diversion tunnel,. and
cofferdam

‘Dam

Spillway

"Qutlei‘wbrks

Power Intake : Power intake} Gate shaft,
"Headrace tunnel

Penstock

Tailrace Tailrace tunnel
- Powerhouse & ' Civil and architectural Works
Switchyard

Access Road

2) - Hydraulic Equipment  Gate, penstock, etc.

12 - 17



(2)

‘4)_

5)

6)

7)

8}

Electro-mechanical Turbine, generator, switchyard

Equipment equipment, etc.
Camp Facilities - Camp for power station

' operation '
Administrative Cost 'Engineering sérvice”¢oncerﬂing'

"work, coordinating and
management of work, etc.

Compensation Cost. Compensation for land _
' buildings, etc. in reservoir

Transmission Line

Interest during Interest during period of

Construction ‘construction

Criteria of Cost Estimate.

1)

Civil ﬁorks

For unit prices of c¢ivil works and hydraulic
equipment, the 1993 YILINA AIT, INSAAT BIRIM
FIYATLARINA  ESAS ISCILIK-ARAC VE GEREQI RAYIC
LISTELERI, BIRIM FIYAT CETVELI 1993 (DSI)'aré'used-or
referred to, and the prices. are:'determined upon
comparison studies with construction cést Qnit'prices
at sites in Turkey of power StatiOns existing, under
construdtion, or for which feasibility'studies had:

been made.

The unit prices are composed of labor, materials,
machinery depreciation, and various insurance costs.

12 - 18



Labor and Materials Costs

V‘Labo‘r_ costs and material costs used are the
‘primary costs in 1993 YILINA AlT, INSAaT BIRIM

FIYATLARINA ESAS 1SCILIK-ARAC VE GEREC RAYIC
LISTELERI. ' :

The prinéipal costs are given in Table 12-3 and
Table 12-4,

Table 12-3 Labor Cost

ftem . Labor Cost TL/day
Foreman - 124,200
skilled Labor 86,600
Driller 105,300
Operator | _ . 98,600
Carpénter . o 86,600
Welder ' ' 86,600
Elec_tric:_ian 86,600
Labor 47,600
‘Machanic E 86,600
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“Table 12-4 Construclion Material Cost -

ftem “Price |  CostTL
Cement (bag) - Ton’ B 480‘.-000
Cement {bulk) Ton . S 445,000
Dynamite kg 24,200
ANFO o kg o 3,600
Gaso'line - kg | 6,179
4 Diesel oil | kg 4,791
_Reir;forcement_ Ton 2,771,00'0
Shape éteel R Ton 3,369,000
Timber' | oW | 2,500,000

The transportation costs of cement, reinfo:cing'
~ bar and shaped steel are calculated referring to

the method of Calculating‘transportatiOn costs
given in the DSI BIRIM FIYAT CETVELI 1993,

Construction Machinery

Principal construction machinery such as dump
trucks, bulldozers, loading equipment, concrete
pumps, aggregate plants, bathing plants,; cranes, .
boring and grouting machines is assumed to be all
imported, and the machinery costs are calculated
from CIF Prices of Istanbul Port.

Relocation Roads and Access Roads
Construction costs of relocation roads and access

roads would be calculated based on the unit
construction costs of the Highway Department.
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2)

3)

4)

5)

6)

7)

Hydraulic Equipment

Steel penstock, spillway gates, outlet works, intake

' gate, ' outlet - gate of tailrace etc. will be

manufactured in Turkey.
Electro-mechanical Equipment

Electro<mechanical equipment such as turbines,

“generators, transformer and control equipment would be

imported from -abroad, while steel  structures of
switchyard and overhead travelling crane would be
procured in Turkey.’ The costs are to include the
transportation - costs to the 'power station sites,

installation costs, insurance costs, etc.
Camp Facilities

These would include the costs of quarters and other

requirements of power station operating pexsonnel.
Adnministrative Cost

The administratiVe cost for the Project is considered
to be 15% of the cost of construction works.

Compensation Cost:

Compensation costs such -as land acquisition costs
would be calculated based on data furnished by DSI.

“The costs of relocated roads would be included

separately under costs of civil works.

Transmission line Cost -

“Phe transmission ~line costs. would' be calculated

referring to the periodic unit cost of TEK.
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8) Interest during Construction

. Interest during construétion_iS-to be 9.5% for both
local. and foreign currency funds based on discussions
with DSI. '

9) Import Duty and Various Taxes

- Import duties are not to be included for imported
construction .. machinery  and  electro-mechanical

equipment such as turbine and_generétor._

value added taxes of 10% would be considered in the
- construction cost for both local and foreign currency
portions to be used in financial evaluation of the

prdject.
10) Contingency Cost
Based on discussions with DSI, contingency costs are

to be 15% for civil works, and 5 ~ 15% for hydraulic
equipment and electro-mechanical equipment.

12.2.2 Construction Cost

(1)

Congstruction Cost of Civil Works

The principal materials used for civil works ~ cement,
steel such'as reinforcing bars and structural stéel, fuel,
oils and fats, explosives -~ are to be domestically
procured, and come under local currency regquirements.

Machinery for civil works, .such as heavy dump trucks,
bulldozers, loading equipment, concrete plants, aggregaté
plants, cranes, etc. are all  to be imported and
construction costs calculated in terms of foreign currency.
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(2)

(3)

(4}

(5)

(6)

(7)

Drilling'machines, grout pumps, compressors, etc. are also
to be procured through importation, and come under foreign

currency. requirements.
Hydraulic Equipment

Hydraulic eguipment, except for special types, would all

come under local currency.
Electro-mechanical Bquipment and Transmission Lines

Principal electro~mechaniCal eguipment would come ﬁnder
f9#e1gni§urrency requireménts,'while overhéad,traveling
crane and steel structures of switchyard would be local
currencyq' The inland transportation costs and inStallation

costs of these would bé local currency.

Engineering Service Cost

Thié cost would be 70% local currency and 30% foreign

currency.
Compéhsaﬁion Cost

All_cﬁmpensatioh costs would be in local éurrenéy.
Intefést during Construction

Interest amounts according to local curréncy and foreign

currency would be respectively allocated.
Estimated Construction Cost
The domestic'aﬁd foreign'currency portions of conStruction

costs and the fund requirement of each year of the Project
are respectively given in Tables 12-5.
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Chapter 13 Efféct on Environment and Compensation

The present survey is positioned to the Feasibility Study to
grasp the content of influences the enforcement of project are
' giving to the project area and its peripheral environments and
to study in-advance the présence of problems to the natural and
social environment and also-the'céuntermeasures to be taken. The
knowledgé being bbtaiﬁed hexé is to be taken over to the work of
environmental effect evaluation which is being conducted before
deciding ihejdetailed design of facilities and the enfdrcement'
of - preoiject.' - In: the -environmental effect eﬁaluation, the
confirmation of = environmental current situations and the
evaluation of the said effect are to be conducted by the method
being- indicated by the Republlc of Turkey's Environmental Act
following'the various factors of facilities and the detailed
informatiOn-Of:construction work position and construction work

contents.’

3.1 ' Study Method

- In ~carryiﬁg out - the: Kﬁprﬁbasl _Hydroelectric Power Plant
Development Project, the project’s ‘environmental  impact was
estimated and evaluated by grasping the. present.situation of
natural environment and social enVlronmpnt.

Items in this Study were selected by maklng pre]lmlnary studles
of the project’s outline and the.prOJect area according to
evaluation items shown in the Regulation for Environmental Effect
Evaluatidn-presdribed by the Republic of Turkey’s environmental
law. ' '

Documents were collected in making studies of documents and the

project area. including _its wvicinity to grasp ‘the present
situation of natural and social environment.

13 - 1



The study items .are as follows:

(1)

(2)

13.2

(1)

Phy€1cal and BlOlOglCdl Characterlstlcs and Utilization of

'Natural Resources

Meteologlcal -and . Climate Conditions,‘ ‘-Géoldqical_
Characterlstlcs, Hydrogeological Character;stlcs, “8oil
Characteristics and Usage Conditions, Agrlcultural Flelds,'
Hydrologlcal ‘Characteristics, Available and Planned Usage
of Surface Water Resources Aquatlc Organlsms, Thermal .and

"Geothermal Water Resources, Area under Protectlon, Forest

Resou:ces,__?lora. and Fauna, Dairy Breeding ‘Resources,
Mineral and Fossil Fuel-Resources,_Pbints'and Area of High
Landscape Value and Recreation, Present Pollution Loads of

Area.

Socio~Economic .  Environment . Economic . Characteristics,
Population,  Social  Sub-structure Services, . Land

Utilization, Income, Unemployment

In compensation object surveying, target compensation -
objeéts were SEIected based on the results of studying the
present situation of social environment. Then the amount of

compensation was calculated.

Overall Environmental Assessment

Out of the project site and. its periphery ' areas,. tﬁe
natural . vegetation at the dam site is extremely poor as
compared with that in the peripheral forest areas. The
reservoir area is malnly of the farmlng_fleld including
comparatively narrow irrigated agricultural land along the
river. The upstream side of reservoir area is the valléy
covered by the forest, but becausé its tree_species ﬁénft
especially differ from those in the forest management area.
inclusive of its periphery areas and the volume of trees
being immersed into water by the formation of reservoir,

13 -2
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