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1. GENERAL

These requirements concern the complete project of supply and installation of a Power and
Optical Cables System, for all necessary Crossings, which will link the islands of Cyclades to
mainland (Lavrio Substation).

For the geographical location of the project and separate crossings see map N° THMEK 1570
rev2.

- The bathymetry and morphology for all crossings and the indicative cable routes are
shown on the charts and drawings of the attached Appendix A6 "Preliminary technical
report of the marine geophysical/geotechnical survey" (Separate volume).

- All crossings are consisting of power submarine and land Cables as mentioned for each
crossing in the below paragraphs, as well as, one (1) Optical Submarine Cable and one
(1) Optical Land Cable in accordance and in full compliance with paragraphs 4 and 5 of
this document.

- The submarine power cables shall have cross-linked polyethylene insulation material
(XLPE), copper conductor of 630 or 300 mm? cross-section for 200 or 140 MVA power
transmitting capacity respectively, sheathed adequately reinforced, with anticorrosion
protection and armoured with steel wires, properly designed for the corresponding sea
depth. The sheath must provide radial protection against water and moisture. Swelling
tape or material applied under the sheath will provide the longitudinal protection against
water and moisture.

- The type of land power cables shall be the same as the one of submarine cables.
Alternatively, only different cross-sections of the same cable type are acceptable. In this
case, bidder has to submit all details for the construction of the transition joint, as well
as, necessary reference mentioned in par 2.2.2 of this document, for the proposed
solution.

- The submarine optical fibres cables shall be bundled to the submarine power cables, for
each separate interconnection, or shall be integrated fiber optic elements, inside the
submarine power cables (composite cables).

The contractor has to provide sufficient references, type tests and repair method with a
complete program for repair preparedness, the design of repair joint and any other necessary
document, mentioned in paragraph 2, 3, 4 & 5 of this document.

All above data are obligatory to enable Corporation to decide for the technical approval of the
solution.

The desirable transmitted power capability of the interconnections, described at the following
paragraphs, can be reduced by 2.5%, keeping the same conductor cross-section value.



1.1

SCOPE A’ AC INTERCONNECTION LAVRIO - SYROS

- The interconnection include the supply and installation of an AC Power and an Optical
Cables System consisting of one (1) three-core AC 150 kV XLPE Submarine Cable
(3X1X630 mm? cross-section) and three (3) single core land cables of corresponding
power transmission capability, one (1) Optical Cable and all other necessary
equipment, for full completion of the link.

- The Power Cables shall be designed for a transmitted power at both ends of 200 MVA
(power losses not included).

One planned site (sea) joint is accepted. In case of unplanned event, there will be an
investigation of the situation and the necessity of an unplanned joint will be judged.

- The Optical Cable shall be designed and installed according to par.4 and 5 of this
document

The maximum sea depth for the above interconnection according to the survey is about
300 m and the average length from landing point to landing point is about 108 km.
e Estimated quantity at Lavrion side, for cable protection till 30 meters water depth:
Jetting 560 meters
Trenching 240 meters
Cast-iron shells 70 meters
e Estimated quantity at Syros side, for cable protection till 30 meters water depth:
Jetting 68 meters
Trenching 102 meters
Cast-iron shells 30 meters

On Lavrio side (mainland) the underground section of the route from the shore to the
substation has a length of about 1000 m while on Syros island side, the corresponding
length is about 350 m.

In the attached Appendix A7 (separate volume) are shown some details of the land
portion of the cables.

Drawing No: THMEK 1715. Indicative plan for the land cables trench on Lavrio side.
Drawing No: THMEK 1716. Longitudinal section for the land cables trench on Lavrio side.
Drawing No: THMEK 1717. Indicative plan for the land cables trench on Syros side



1.2 SCOPE B’ AC INTERCONNECTIONS SYROS - TINOS - MYKONOS - PAROS

1.2.1 SCOPE B1’: SYROS - TINOS INTERCONNECTION

- The interconnection include the supply and installation of a AC Power and an Optical Cables
System consisting of one (1) three core AC 150 kV XLPE Submarine Cable(3X1X630 mm?
cross-section) and three (3) single-core Land cables of corresponding power transmission
capability, one (1) Optical Cable and all other necessary equipment, for full completion of
the link.

- The Power Cables shall be designed for a transmitted power at both ends of 200 MVA
(power losses not included).

In case of unplanned event, there will be an investigation of the situation and the necessity
of an unplanned joint will be judged.

- The Optical Cables shall be designed and installed according to par.4 and 5 of this
document.

- The maximum sea depth for the above interconnection according to the survey is about
200 m and the average length from landing point to landing point is about 33 km.

e Estimated quantity at Tinos side, for cable protection till 30 meters water depth:
Jetting 190 meters
Trenching 80 meters
Cast-iron shells 40 meters

e Estimated quantity at Syros side, for cable protection till 30 meters water depth:
Jetting 68 meters
Trenching 102 meters
Cast-iron shells 30 meters

On Syros side the underground section of the route from the shore to the substation has a
length of about 350 m while on Tinos side, the corresponding length is about 600 m.

In the attached Appendix A7 (separate volume) are shown some details of the land portion of
the cables.

Drawing No: THMEK 1717. Indicative plan for the land cables trench and terminal area on
Syros side.

Drawing No: THMEK 1725. Indicative plan for the land cables trench on Tinos side

Drawing No: THMEK 1726. Longitudinal section for the land cables trench on Tinos side.

1.2.2 SCOPE B2’ : SYROS- MYKONOS INTERCONNECTION

- The interconnection include the supply and installation of a AC Power and an Optical Cables
System consisting of one (1) three core AC 150 kV XLPE Submarine Cable(3X1X300 mm?
cross-section) and three (3) single-core 150 kV XLPE Land cables of corresponding power
transmission capability, one (1) Optical Cable and all other necessary equipment, for full
completion of the link.

- The Power Cables shall be designed for a transmitted power at both ends of 140 MVA
(power losses not included).

- In case of unplanned event, there will be an investigation of the situation and the necessity
of an unplanned joint will be judged.



- The Optical Cables shall be designed and installed according to par.4 and 5 of this
document.

- The maximum sea depth for the above interconnection according to the survey is about
110 m and the average length from landing point to landing point is about 35 km.

e Estimated quantity at Mykonos side, for cable protection till 30 meters water
depth:
Jetting 250 meters
Trenching 250 meters
Cast-iron shells 80 meters

e Estimated quantity at Syros side, for cable protection till 30 meters water depth:
Jetting 68 meters
Trenching 102 meters
Cast-iron shells 30 meters

On Mykonos side the underground section of the route from the shore to the substation has a
length of about 350 m while on Syros side, the corresponding length is about 350 m.

In the attached Appendix A7 (separate volume) are shown some details of the land portion of
the cables.

Drawing No: THMEK 1717. Indicative plan for the land cables trench and terminal area on
Syros side.

Drawing No: THMEK 1724. Indicative plan for the land cables trench and terminal area on
Mykonos side.

1.2.3 SCOPE B3’ : SYROS - PAROS INTERCONNECTION

- The interconnection include the supply and installation of an AC Power and an Optical
Cables System consisting of one (1) three core AC 150 kV XLPE Submarine Cable
(3X1X300 mm? cross-section) and three (3) single-core land cables of corresponding power
transmission capability, one (1) Optical Cable and all other necessary equipment, for full
completion of the link.

- The Power Cables shall be designed for a transmitted power at both ends of 140 MVA
(power losses not included).

In case of unplanned event, there will be an investigation of the situation and the necessity
of an unplanned joint will be judged.

- The Optical Cables shall be designed and installed according to par. 4 and 5 of this
document.

- The maximum sea depth for the above interconnection according to the survey is about
110 m and the average length from landing point to landing point is about 46 km.

e Estimated quantity at Paros side, for cable protection till 30 meters water depth:
Jetting 750 meters
Trenching 420 meters
Cast-iron shells 100 meters

¢ Estimated quantity at Syros side, for cable protection till 30 meters water depth:
Jetting 68 meters
Trenching 102 meters
Cast-iron shells 30 meters

On Syros side the underground section of the route from the shore to the substation has a
length of about 350 m while on Paros side the corresponding length is about 80 m.



In the attached Appendix A7 (separate volume) are shown some details of the land portion of
the cables.

Drawing No: THMEK 1717. Indicative plan for the land cables trench and terminal area on
Syros side.

Drawing No: THMEK 1720. Indicative plan for the land cables trench and terminal area on
Paros side.



1.2.4 SCOPE B4’ : SUPPLY AND INSTALLATION OF 3 SINGLE POLE OUTDOOR TYPE

CABLE SEALING ENDS AT TINOS

The supply and installation of 3 single pole outdoor type cable sealing ends for the single-core
power land cables of SYROS - TINOS interconnection (scope B1’), is included in this tender.

The sealing ends will be installed inside the existing termination area at Tinos. The exact
location will be indicated by ADMIE. This equipment must be appropriate for use with the
offered land cable type and the cable-sealing ends system must conform to the corresponding
IEC standards.

Contractor is responsible for the following items, which must be included in the tender:

All necessary work for removal and reconstruction of the existing fence at the previous
state.

Study and construction of the foundation and the steel support of the sealing ends.
Supply mounting and installation of the sealing ends.

Full reconstruction of any damage to the existing earthing grid or any other network due
to the above works.

All excavation needed for the above works.

For more details, concerning the above works see Appendix A4.



2. THREE CORE SUBMARINE 150 kV AC POWER CABLES

2.1. SPECIFICATIONS

2.1.1. Cables and Accessories

2.1.1.1. The cables shall have the following main data:

Nominal system voltage : 150 kv
Highest system voltage : 170 kV
Rated voltage : 87/150 kV
Lightning impulse withstand voltage : 750 kV
Frequency : 50 cycles
With cycling load of 1.2 hours : 100% load
10.8 » : 65% »
12 » : 40% »
Short circuit current :31.5kA/ 1 sec

2.1.1.2. The cables shall be designed for the following conditions:

Thermal resistivity of the sea bottom : 0.7 °Cm/W
Thermal resistivity of the ground* : 1.2 °Cm/W
Temperature of the seabed ** : +15° C
Ground temperature : +25° C

Air temperature *** : +40° C

* See also item 2.1.2.4 and Appendix A4.

*k The submarine cables shall be designed for a buried depth of at least 1 m all
over the sea bottom route and 1.6 m on the coast.

The land section of the submarine cables must be designed for a buried depth of
1.6 m all over the route.

*x* If the air temperature is a limiting parameter, the contractor shall include in the
tender necessary measures to reduce this dimension parameter.



2.1.1.3.

2.1.1.4.

2.1.1.5.

2.1.1.6.

2.1.1.7.

2.1.1.8.

The design and construction of the cables shall be in accordance with Part I of the
Technical Specification included in Appendix Al.

Cables shall be designed in such a way to provide satisfactory resistance against
fishing equipment, small anchors etc.

The design of the submarine cables shall allow its recovery from the sea bottom in
case that this kind of repairs is necessary.

The distances between the conductive connections through the polyethylene sheath
inside the cable, shall be short enough to limit transient voltage to a value which
does not puncture the polyethylene sheath. This distance shall be given in the
tender.

The cables and their accessories shall be subject to all tests mentioned in the I.E.C.
Standard no 60840, latest edition, in CIGRE Recommendations published in
ELECTRA No 171, April 1997 and No 189, April 2000 and in CIGRE Recommendation
N.490 WG B1.27 (Recommendations for testing of long AC Submarine Cables with
extruded insulation for system voltage above 30 (36) to 500 (550) kV). For the
performance of these tests, Part II of Appendix Al Technical Specification must be
taken into consideration. In any other case, the tests will be performed according to
the relevant standards.

NOTE: The number of samples and the whole program of the routine tests on cables
will be a matter of agreement between the purchaser and the manufacturer.

Factory joints if any, must be of the flexible type and shall meet the same
requirements as for the cable. The flexible joints must be made in the factory and
each cable shall be laid in one length, equipped with continuous steel wire armoring.
Only one (1) planned factory joint per phase, for ten (10) completed kilometers of
cable, shall be allowed. In case of unplanned event, there will be an investigation of
the situation and the necessity of an unplanned joint will be judged.

A site (sea) joint is required. This joint shall have mechanical and electrical
characteristics as close as possible to those of the original submarine cable. It is
desirable to be flexible or semi-flexible type.

The joints, if any, shall be measured and marked on the cable. The design of the
marking shall be approved by the purchaser.

Cable terminations (sealing ends) shall be designed for a BIL of 750 kV and shall
have appropriate design for each application.

2.1.2. Installation

2.1.2.1.

A bottom survey for the crossing, performed by the purchaser, is given in the
Appendix A6.

The supplier if deems necessary will carry out an extra survey in order to obtain
additional information, which will support the selection of the final cable routes.



2.1.2.2.

2.1.2.3.

2.1.2.4.

IMPORTANT NOTE : Deviations from the data of the above appendix A6 can in no
way support any claims whatever, financial or related to the extension of the
delivery time of the project.

Above data are collected in the corridor where the cables can be laid. In case that
the supplier propose other corridor, this, must be accepted by IPTO S.A. In any case
the supplier shall have the full responsibility for the selection of the routes and the
lengths of each cable including addition for navigation and bottom profile. Necessary
additions for navigation and bottom profile shall be stated in the tender.

After final routes have been agreed, the nominal length shall be adjusted. The
proposed addition for profile and navigation will not be changed.

The supplier shall be compensated for the adjusted length plus the additional length
for profile and navigation.

The cables shall be protected near each shore up to a sea depth of 30 m against
external damages or movement on the sea bottom.

This shall be accomplished by burying the cables 2 m below the sea bottom up to
half the above specified sea depth (15 m) and 1,0 m below the sea bottom for
the remaining protected section of the cables.

For the above described protection, both jetting and trenching methods shall be
used.

In case of rocky sea bottom, where the desired depth cannot be reached with any of
the above methods, the burying depths will be decreased in 1 m and 0.5 m,
respectively. In the most severe case that not even 0.5 m depth can be reached,
the cables shall be protected using cast-iron shells or other equivalent protection
method.

In the tender there will be an estimation of the quantity in meters for jetting,
trenching and use of cast-iron shells, for every shore and a price shall be given at
the Materials and Prices list, based on a unit price (per meter) for each work. The
final cost for these works shall be calculated according to measurement, after
completion.

For better protection close to the shore line where most of the problems
appear, the following will be applied before the cable burying:

2.1.2.3.1. Every cable has to be placed in a separate trench, at least 2 m below
the original sea bottom and to be covered with strong concrete layer of
25 cm thickness up to a distance of 20 m from the shore line.

2.1.2.3.2. After that, and up to the point of 15 m sea depth, the cable is placed in a,
2 m deep, separate trench. Then, up to the point of 30 m sea depth, the
cable is placed in a, 1 m deep, separate trench. In case of rocky sea
bottom these trenches shall be 1 and 0.5 m deep respectively. After the
point of 30 m sea depth, the cable is placed on the sea bottom surface.

The land sections of the submarine cables shall be buried at a depth of 1.6 m or
more as well as, the axial distance of successive cables must be in the vicinity of
5.00 m. The land portion of the submarine cables shall be protected by concrete
slabs according to dwg. 61168 B (see attached Appendix A2). These slabs must
bear on them the letters AAMHE 150000 V in relief. The material of protective filling
shall be stated in the tender. The thermal resistivity shall be less or equal to 1.2
°Cm/W.



2.1.2.5.

2.1.2.6.

2.1.2.7.

2.1.2.8.

2.1.2.9.

2.1.2.10.

2.1.2.11.

The supplier can propose protective filling with different thermal resistivity. In this
case the design of the underground section of the submarine cables will be adjusted
accordingly.

Land cables must be conform to the submarine ones, therefore they will be designed
according to par. 3 of this specification and will be installed according to the
requirements and instructions of attached Appendix A4.

The marking of the route of the submarine cables on land, will be made by means of
small concrete markers according to drw. 61168A (see attached Appendix A2),
installed in general on the axis of the cables and at intervals of about 50 m.

The marking of the route from the sea-land joint pits to the substations, where
community roads are used for the cables passage, will be made by plates standing
on metallic poles, according to the description in Appendix A4 and dwg. 36979.

In case of road crossings, the cable shall be installed in conduits of adequate size.
The thermal resistivity in the road crossings must not be higher than that of the
protective filling. Measures to obtain this, shall be stated and included in the tender.

Except above mentioned, the constructor has to attend the suggestions of IPTO,
expressed by the Supervising Authority or the Supervising Engineer, for better
protection and safeness of the cables.

The constructor is obliged to advise in writing the Corporation, of his intentions to
start the burying works, at least, (10) ten days before.

Cable Lay Vessel must be equipped with adequate, efficient, reliable and safe
equipment necessary for the size of the project. Following equipment must be
included, as a minimum:

- Turntable

- Dynamic positioning system

Satellite DGPS positioning system C/W positioning Computer System

Cable tension monitoring system

R.O.V. with Video Recording System

During laying the following shall continuously be documented:
- Position of cable laying vessel

- Length of cable laid

- Positioning of joints

- Water depth

- Laying speed

- Angle of cable outlet

- Residual traction

- Traction at sea level

- Wind velocity and direction

- Other information or events of importance during laying

The cables shall be laid with minimum possible residual traction. The cables must
not form a loop. The predetermined residual traction shall be given in the tender.



2.1.2.12.

2.1.2.13.

2.1.2.14.

2.1.2.15.

The traction at sea level during the laying must not exceed in any moment the
tension at which the cable is tested.

After laying, the documentation shall be worked out in an easily understandable way
and in such a format that it will be easy to file.

A detailed laying plan showing laying speed, residual traction, water depth and
angle of cable outlet shall be made in good time before laying and be presented to
the purchaser. A preliminary plan shall be provided in the tender.

More than one repair joint per cable during laying are not acceptable. In case of
unplanned event, there will be an investigation of the situation and the necessity of an
unplanned joint will be judged

An inspection of the whole laid cables at the sea bottom, by suitable equipment
should be done, to avoid the suspended catenaries on the cables on irregularities of
the sea bottom. The maximum permitted length of catenaries will be agreed after
the survey performed by the supplier.

Interruptions

The supplier determines, based upon the safety of the cables, whether or not the
laying shall be postponed or interrupted, due to bad weather. A detailed description
of the boat laying capabilities in accordance with the weather conditions must be
included in the tender. In case that laying of the cables must be postponed or
interrupted, due to bad weather, the supplier will have no compensation for the first
ten (15) days of interruption for each scope (A and B). The amount of the
compensation per day of delay, for a more than 15 days period, shall be stated in
the tender.

The purchaser reserves the right to postpone the laying, before starting of the
procedure. Compensation for the delay will then be paid to the supplier. The amount
of the compensation per day of delay shall be stated in the tender.

Interruption of excavation and backfilling of sea trenches, due to bad weather, will
not be compensated.

Interruptions for bottom survey, if any, due to bad weather, will not be
compensated.

NOTE: Meteorological data of the area are given in Appendix A5

2.2. SCOPE OF DELIVERY

For the delivering of the cables under this Contract within the constraints of the specification
the contractor shall:

2.2.1. Complete and submit a detailed bottom survey for the selected cable routes.

2.2.2. Design, type test, manufacture and test the necessary length of submarine and land
cable, including the appropriate joints.



2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.2.7.

2.2.8.

2.2.9.

Design, type test, manufacture and test repair joints.

Transport the cables to the site, lay the cables and complete the installation.

Make all civil work on land and sea bed to complete the construction.

Design, manufacture, test, deliver and install the cable terminations (sealing ends)
including support stands and foundation, as well as the grounding system of the cable.

After the completion of works and full installation of the system (cables, joints, sealing
ends, etc) the contractor shall perform all “after installation tests” mentioned at the IEC
standard no 60840, latest edition and the CIGRE Recommendations mentioned in par.
2.1.1.4. Especially, for the A.C. high voltage test, if 150 kV network is not available at
the time of project completion, the Contractor must perform the test using the
appropriate voltage generator. For this case, a price will be included at the Material and
prices Table for compensation of the Contractor. The supervising authority must be
informed at least ten (10) days before, in order to be present during the tests and
approve the procedure and the method that will be used.

Documentation of the “as laid” position of the land and submarine cables and the “as
built” details of civil, mechanical and electrical works associated with the cables, in
printed and digital form (all drawings in Autocad or other compatible format, all text in
Office or Acrobat format.)

Supply, put into storage and make good for long term storage the length of spare
cables and other necessary spares. In case of material with a definite expiry date, the
time till this date is considered as the long term storage time.

2.2.10. Supply and make good for long term storage all equipment, tools and documentation

necessary for making repair joints. In case of material with a definite expiry date, the
time till this date is considered as the long term storage time.
More details for Spare Equipment in the following paragraph.

2.2.11. Supply shall not be restricted to the above materials, but shall include all

miscellaneous materials, equipment and control instruments, required to secure the
safe and reliable operation of the whole installation.

2.2.12. Generally the laying of the cables shall include all necessary work, required for the

proper, safe and complete installation and operation of the cables and their
accessories, all in accordance with good practice.

2.3. SPARE EQUIPMENT

2.3.1.

The tender shall include spare equipment as described in Spare equipment List L-1(two
lists, one for scope A and one for B) in accordance with the following items:



2.3.1.1.

2.3.1.2.

2.3.1.3.

2.3.1.4.

2.3.1.5.

2.3.1.6.

The supplier must propose the length of the spare cable in the tender, taking
account of the proposed repair method at the maximum depth of the
crossings. The purchaser considers satisfactory to have enough spare
submarine cable for two repairs for each type of submarine cable. For
economic evaluation reasons, at the lists L-1 is mentioned a specific quantity
of spare cable.

All spare submarine cable for each interconnection and each cable type shall
be stored on two cable drums, if possible or on a basket. The cable drums or
basket, shall be included in the tender. After cable laying, the remaining
surplus shall be stored on the above items.

All equipment needed to operate the cable drum or basket and to load and
unload the spare cables must be included in the tender such as:

= Trestles for the drum
= Drives

= Stands

= Cable rollers

The supplier shall include in the tender all other spare equipment described at
the L-1 lists. If necessary, the supplier can recommend different quantities of
spare equipment, explaining the reasons for this necessity. However only the
L-1 list prices will be economically evaluated.

Design of the repair and transition joints as well as all other spare equipment,
shall be specified in the tender.

Contractor shall deliver the spare equipment at an IPTO storage area. The
storage area will be defined during the contractual period and the cost of
Transportation and loading are in contractor’s obligations. Spare cable drums
or basket most probably will be delivered at the corresponding substations
and terminal areas, if the available space is satisfactory.

2.4. REPAIR METHOD AND PREPAREDNESS PROGRAM

2.4.1. A repair method with a complete program for repair preparedness shall be available
when the link is commercially taken into operation. The program shall be both in Greek
and English. The English version shall prevail.

2.4.2.

2.4.3.

The program for repair must include repair at the shallow water and repair at the

maximum sea depth. The repair method at the maximum sea depth, where use of the

“omega” method is not possible, must be described in detail.

The supplier must state in the tender how long time it will take to mobilize personnel
from the cable manufacturer and the required equipment for the repairing, before the

repair vessel will be available on the site of damage.

The supplier must state whether he recommends a particular repair vessel for repairing,

its domicile harbor, frequency of the other commissions and overall cost per day.



2.5.

REQUIRED INFORMATION AND DATA

Bids will include the following data:

2.5.1.

2.5.2.

2.5.3.

2.5.4.

2.5.5.

2.5.6.

2.5.7.

2.5.8.

A list of the submarine and land cables manufactured and installed by the Bidder.
Detailed data referring to, the owner of the project, year of completion, the type of
cable, voltage, length, depth of laying, number of joints etc, for all sizable projects of
high voltage submarine cables undertaken and completed by the Bidder. Information
concerning Bidder's testing and production facilities.

All above data are necessary to enable IPTO S.A. to decide whether the Bidder is
qualified to undertake the Projects of this Inquiry.

Detailed description of all the installations and of all component parts complete with the
corresponding drawings. Data concerning the construction of the sealing ends and
joints, if any.

Part III of the Technical Specification in Appendixes Al & A2 completed, including
necessary modifications in case of other alternatives.

Description of the laying and protection methods, of the laying vessel and the necessary
machinery and equipment to be used for the installation of the cable. Also cable laying
capability of the vessel in relation with the sea and weather conditions must be
included.

A time schedule covering the cables manufacture, testing and all the laying and
protection operation.
Description of the proposed method of cable repairing.

Standards and calculations on the base of which dimensions, characteristics, values and
tolerances of the material are determined as required in Part III of the Technical
Specification in Appendix A1, including necessary modifications in case of other
alternatives. Calculations of losses and continuous current ratings of the various parts
of the cables. Calculation of over voltages on anticorrosion covering. Calculation of the
system power transmission capability, compatible with software package Cymcap 5.3
rev2, which will be used to assist the technical acceptance committee.

Data applicable for the cables during the laying as: load distribution between wire
armouring and conductor, radial pressure in different components, stress/strain
diagram etc.

Period of guarantee for the safe and satisfactory operation of the cables.

According to this guarantee, Contractor undertakes to repair or to replace on site, and
to install at his expenses any part or parts of the material which proved to be defective
regarding design, quality of material, workmanship and installation. This period of
guarantee shall be at least three years.

Beyond this period, Contractor shall be obliged to repair at Purchaser's expenses all
damages of the cable.



3. LAND 150 kV AC POWER CABLES - YNOrIEIA KAAQAIA IZXYOZ 150 kV AC

3.1. TEXNIKA XAPAKTHPIZTIKA ZYZTHMATOZ YMNOTEIQN KAAQAIQN AC 150 kV
XLPE

O oxedIaopuOC TOU CUCTRHATOC NPENEl va €ival TETOI0C WOTE vd KAAUNTOVTAl TA NApAKAT®
TEXVIKA XapaKTNpPIOTIKG TOU OUCTRHATOG:

HAEKTPIKG XAPAKTNPIOTIKA CUCTHAHATOC

1. OvopaaoTikn Taon cuoTAPaTog (NoAikn) : 150kV
2. Mé€yioTn Taon ouoThuaTtog (NoAIKn) : 170 kv
3. Taon AsiToupyiag : 87/150 kV
4, Baoikn oTddun povwoswc (Eninedo KpouoTIknG Taoswg)  : 750kV

5. MéyioTn 1kavoTnTa PETAPOPAC 10XUOG
OTNV OVOMAOCTIKA TAon o€ TpIPpacoikd cuaTnua : 200 11 140 MVA

(avaioya pe Tnv dlacuvdeon ONwWG avapepeTal oTny nap.1)

6. ZuxvoTnTa : 50 Hz

7. ApIBuoOC pacewv 1 3

8. ZTaOun BPaXUKUKAWMATOC : 31,5KA

9. XpoVIKn dIGpKeIa BPAXUKUKAWNATOC : 1 deuTepdAenTO
10. M£60Jd0C YEIWOEWG : To ouoTnua Twv 150kV €ival oTeped YeEIWPEVO

Zuvenkec nepiBaAAovToc

EninAéov Ta kaAwdia npenel va sival oxedlaopuéva yia TIG NapakATw OUVONKEG:

1. Ogpuikn avTtioTaon £3agpoug 1 <1,2 °Cm/W
2. Méon Bepuokpacia dagpouc : 20 °C
3. EUpog diakupavong Bepuokpaaciag oTo £3agog : 10° C éwg +30 °C

4. EUpoc diakUpavong Bepuokpaciag oTov agpa :-25° C éwg +45 °C



Ta kaAwdla Kal Ta anapaitnTa €EapTAPATA Toug 6a npEnel va nepacouv OAEC TIC OOKIMEC Mou
ava@epovTal aTov Kavoviopd IEC-60840 TeAeuTaia €kdoan.

Ava@opikd pHe TIC OOKIYUEC WMETA TNV eykataortaon, 6a npayuaTtonoinbolv auTéG nou
npoBAénovTal and Tov Kavoviogud IEC-60840 TeAeuTaia €kdoan, 0 CUPPWVIA UE TIC AVTIOTOIXEG
TWV UNoBpuUxiwv KaAwdiwv.

3.2. TEXNIKH NEPITPA®H KAI TEXNIKEZ MPOAIAIPA®EZ EEOMNAIZMOY KAI YAIKQN

MNa Tnv ouvdeon Twv unoyeinv KaAwdiwv 150 kV XLPE pe Tnv nUAN €0WTEPIKOU XWPOU EVTOG
Twv YnootaBuwv Ba yivel npounBeia KATAAANAWV aKPOKIBWTIWY E€0WTEPIKOU Ywpou. Td
aKpoKIBWwTIa Ba peTapepBolv pe €uBUvVvn Tou Avadoxou enmITONOU Tou €pyou kal Ba
ouvapuoAoynBouv ano eEeIdIKEUPEVO CUVEPYEIO OUVAPHOAOYNONG.

MNa TNV ouvdeon TV dIaPOpwWV PNKOV Twv KaAwdiwv 150 kV XLPE peta&U Toug, Oa vyivel
npoundsia kKatTaAANAwV guBcwv ouvdeopwy 150 kV pe diacTtaupwaon pavduwv (cross-bonding)
N euBlypaphwyv ouvdeopwyv 150 kV avaloya pe Tnv HPEAETN Kkal TI odnyieg TNG EmBAénouoag
Ynnpeoiac. O1 oUvdeopol Ba peTapepBouv Pe guBUVN Tou Avadoxou €nITONOU ToU £pyou Kal Ba
ouvapuoAoynBoUv ano €EEIBIKEUPEVO CUVEPYEIO ouvapuoAOynong.

H npopnBeia, popToEkKPOPTWON, UETAPOPA KAl TONOBETNON TWV NAPANAVW UAIK®OV KaBWC Kal
KGBe AAAOU UAIKOU (METAAAIKO KIBWTIO AUOHEVWV €na@®V yia Tnv diactalpwon pavduwy,
OUYKEVTPIKO KaA®dIO yia ouvdeon Mavduwv ME To KIBWTIO K.A.M.) MNou anaiTeital yia Tnv
guvapuoAoynor Toug, Ba yivouv pe £€E0da Tou Avadodxou.

'‘Ocov apopd Tov TUMNO TWV AKPOKIBWTIWV Kal CUVIEGHWY, auTdC Ba npeEnel va sival oupBaToc He
Tov TUNo Twv kaAwdiwv 150 kV XLPE kal OUYKEKPIMEVA va €XEl KATAOKEUAOTEI AVTIOTOIXOG
ouvduaonOC o0 TouAdyxioTov JUO £pya €ykaTdoTaonG unoyeiwv KaAwdiwv, Xwpic va
napouaiacTouv npoBAnuaTa cupBardTNTAg, TOOO OTNV PACH KATAGKEUNG OCO KAl OTNV UETENEITA
AgIToupyia kal va €xouv npayuaTtonoindei ol JOKINEC OUCTAHATOG KAAWdIWV — OUVOEOPWV —
akpokiBwTiwv idlou TUNou, oUUPwva Pe Tov Kavoviouo IEC 60840, TeAeuTaia €kdoaon.

Ta e€e1dikeupeva ouvepyeia ouvappoAoynonc 6a npEnel va eival o B£€0n va napoucidocouv
BeBalwaoeIC EPNeIpiac and CUPUETOXN O NAPOUOIEC CUVAPHOAOYAOEIG O Tpia TOUAAXIOTOV
avTioTolxXa €pyd, Kabwg Kal Ta KaTaAANAa NioTonoINTIKA NoIOTNTAG anod aveEapTnToOUG
Opyaviguoug, 6Tav Toug {nTnOsi.

3.2.1. YNOTEIO KAAQAIO 150 kV AC XLPE

Ta unoyeia kaAwdia 150 KV nou 6a xpnoigonoinBolUv vyia TIG JlaCcUVOETEIC
EvaAhaoodpevou pelpaTtoc Ba eival PJOVOMOoAIKA Kal NANPwWG ouvepydoiya MHeE Ta
avTioToixa YnoBpuxia.

>TIC NEPINTWOEIC NMOU O NPOCPEPWV Xpnalyonolfosl To unoBpuxio kaAwdio kai yia 1o Y/
TUAMa (ONouU Ol anooTACEIC TO EMITPENOUV) Ba npénel va pag UNoBAAAEl OXETIKOUG
unoAoyiopoUc nou Ba anodsikvUouv OTI N 1o0XU¢ TnG dlacuvdeong dsv aAAalel kal sival
TOUAGXIOTOV ion PE TNV anaiToUPevn OTIG NpodiaypageEc.



3.2.2.

I1.

I1I.

Iv.

VI.

'‘Ooov agopd Tov OXeOIAOWO TWV HOVOMOAIK®V KAAwdiwv auTtog Ba npenel va eival
oUMQWVOC Kal O£ NARAPN oupuopewon Me To Appendix A2 «TexViKn Mepiypa@n yia Tad
MovonoAika kaAwdia 150 kV AC XLPE”.

MONOIMOAIKO AKPOKIBQTIO EZQTEPIKOY XQPOY 150 kV

2KOoMNox

H napoUoa Texvikrl neplypapr npoadiopilel TIC aNAITACEIC Yid TA TEXVIKA Kdal
KATAOKEUAOTIKA XapakKTNPIOTIKG HOVOMOAIK®WV aKpoKIBWTIWV €EwTepIkOU XWPOU Yia
kaAwdia XLPE 150KV, pye aywyo and xaAkd f aloupivio diatoung oUPevNG PE Ta
ava@epodpeva atnv Texvikn MNepiypagn kar pavola and kKpdpa PoAUBdou KaBwg Kal TIC
OOKIMEC YIa Ta v AOYW aKpoKIBWTIA.

NAEZEIZ KAEIAIA

AKPOKIBWTIO EEWTEPIKOU XWPOU, AKPOKIBWTIA KAAWDIWV, TEPUATIKA KAAWDIWV.

KANONI>MOI

Ta akpokiBwTia Ba npenel va sival CUPNPWVA PE TNV nNapouoa TEXVIKA NeEPIypadr Kadwg
enioncg ocUP@PWVA PE TOUC aKOAOUBOUG Kavoviououg :

- IEC - 60815
- IEC - 60137
- IEC - 60233
- IEC - 61462
XPHZH

Ta akpokiBwTia npoopilovTal yid XpAon ota dkpa TwV unoyeiwv KaAwdiwv XLPE 150KV
evTOC TOU Y/Z Kal OTIC TEPUATIKEG EYKATAOTATCEIG

2YNOHKE> AEITOYPIIAZ

1. Eykataoraon : Ynaiépia

2. Bepuokpacia nepiBAAAovTog : Méyiotn + 45°C,
EAaxioTn - 25°C
3. YwoueTpo BaGhacaoacg : Méxpl 1000m ano6 Tnv oTadun Balacaoag

4. AAN\EC OUVONKEG : Xi6vI kal nayog

HAEKTPIKA XAPAKTHPIZTIKA ZY>THMATOZ

1. OvouaoTikn Taon : 150 kV
2. MéyioTn Tdon AsiToupyiac cuoTthuatog : 170 kV

3. JuxvoTtnTa : 50 Hz



VII.

4, Baoikr oTadun HOVWOEWC
(KEPAUVIKO KPOUOTIKO €MiNedo)

5. ZTaOun BpaxUKUKAWOEWG
6. M€60J0C YEIWOEWC

: 750 kV, peyioTn TIPN

31,5 kA yia 1 sec

: To oloTtnua Twv 150kV eival oTepea

YEIWHEVO

ANAITOYMENA KATAZKEYAZTIKA KAI AAAA XAPAKTHPIZTIKA TQN AKPOKIBQTIQN

1. MovwTIkO NepiBANUA TOU akpoKIBwTiou

2. TonoB£TnNonN AKpOKIBWTIOU

3. AKPOJEKTEC aKpPOKIBWTIOU

4. Teiwon akpokiBwTiou

5. MeTaAAikd €EapTripaTa akpoKiBwTiou

: Mopoehavn n MupiTioUXo AGoTIXO

: Ta akpokiBwTia 6a TonoBeTnBoUV Ot

KaTakopupn B€an eni PeTaAAikoU
IKpPIOPATOG OTNPIENC Kal Ba
OTEPEWVOVTAI OTO IKPIWHA NECW
MOVWTRAPWV ano noposAdavn n

MupiTiouxo AAaoTIXO.

: ©a npEnel va gival KUAIVOPIKNG HOPPHG

Me didpeTpo @ 40mm kai and UAIKO
KaTtaAAnAo yia oUvdeon PE aywyo
XAAKOU PECW OPEIXAAKIVOU OQIYKTRPA
€KTOC Kal ava@EPeTal dIAPOpPETIKA aTNV

dlaknpuen.

: H yeiwon Tou akpokiBwTiou Kal KaT’

€nNéKTaAon Tou pavdua Tou kaAwdiou
YIVETAl Npo¢ To NA&yua yeiwong Tou Y/
I TOU TEPNATIKOU XWPOU. To KAA®JIo
nou Ba xpnoiponoinBei yia Tnv
npaypartonoinon TnG ouvdeong auTnc 6a
gival yovonoAIko, XaAKivo, 31aToPNG
120mm?2 pe 101K EVIOXUMEVN HOvVWan.
MNa To okono auTo Ba NpENEl va undapxel
KaTaAANAOC OpEIXAAKIVOG aKpOJEKTNG

€ni Tou akpokIBwTiou.

: Ta 6nola YeTaAAIKG EapTriNaTa TOU

akpokiBwTiou €iTe Ba npEnel va sivai

anod avo&eidwTo XaAuBa n av dev eival,



VIII.

IX.

TOTE B6a Npénel va pEpouv KaTtaAAnAn
EMIPAVEIAKN EMNPETAAAWON (ONWG

eMEeudapyupwaon f ENIKAcoITEPWON).

6. MEPIOUA TOU HOVWTIKOU MEPIBARMATOC : To yovwTIKO nepiBAnUa Ba yeuioTEi
HE OUVOETIKO, WNn To&ikd, AGdi To onoio
dev Ba npEnel va nepiExel
noAuxAwpodipaivuAia(PCB's) i
noAuxAwpoTpigaivuAiia (PCT's)

7. ANidpkeia Lwhg TwV eEapTnUaTwy
TOU aKpOKIBWTIOU KATA TNV anoBnKeuan : dlapkela {wNnG Twv €EapTNUATWY OF
anoBnkeuacn, 6a npénel va sivai
TouAdayioTov nevte (5) £€Tn ano Tnv
NUEPOUNVIA KATAOKEUNC.

BAZIKA AMAITOYMENA EEAPTHMATA TOY AKPOKIBQTIOY

To akpokiBwTio Ba npenel va anoTeA&iTal and To akoAouBa Baoikd eEapTnuara:

AV PETAAAIKO €EApTNUA £PAPHOYNG
>0vdeauo aywyoU (HETAAAIKO)

MovwTikO nepifAnua (and nupiTouxo AAoTIX0)
AAdI NANPWOEWC

Kwvo eEopdAuvong

MNMAdka Baocswg

MovwTrpeg oTNPIEEws (4 HOVWTHPEG)
STunIoBAANTN KaAwdiou

* To povwTikO NepiBAnua anodo nupiTiouxo AACTIXO anoTeAsital and owAnva pnrivng
EVIOXUMEVN ME IVEC yuaAloU oTnv enipaveia Tou OMoiou €xouv spappocBei Ta anod
nupITIOUXO AACTIXO Kudabia.

AMNAITOYMENA XAPAKTHPIZTIKA MONQTHPQN >THPI=H> TQN AKPOKIBQTION

Ol HOVWTNPEG €K NOPTEAGVNG JE TOUC OMoioug Ta akpokiBwTia oTnpilovTal
OTO METAAAIKO IKpiwPa OTrPIENG, NPENEl va £€xoUV Ta akOAouBa XapakTnpIoTIKA :

1. Mnxavikn avtoxn o€ OAiyn

\%

100000 N

2. AvToxr o npoBoAIKO popTio

\%

5000 N

3. O pyovwTnpag oTnpiEnc B6a npEnel va avrEXEl Yia KpouaoTikn duvaun 2500 N
kaT' eAaxioTo npokaAoupevn and BpaxukUKAwa.



X.  ANAITOYMENA HAEKTPIKA XAPAKTHPISTIKA AKPOKIBQTIQON

1. OvopaoTikn TAon : 150kV
2. Méyiotn Tadon AsiToupyiag : 170kV
3. AVTOXM O€ KPOUGTIKI KEPAUVIKN
Tdon (1,2/ 50 ug) : 750kV peyioTn TIPN

4. AvTOXN O€ TAoN BIOPNXAVIKAG ouxXvoTnTag
yia €va (1) AenTo ev ENpw Kal uypw : 325kV rms

5. Mnkoc epnucpoU Tou €K NOPOEAAVNG
nepIBANMATOG : 4250mm

6. AvToxn ot peUpa BpaXUKukAwuaTocg yia 1sec: 30 kA
7. AvToXNf o€ peUpa ouvexoUg AsiToupyiag : nepinou 800A

XI. AOKIMEZ

A. AOKIUEG OEIPAg

1.  OnTmIkOGg £AgyX0oC OAWV Twv €EAPTNUATWY MOU CUVBETOUV TO AKPOKIBWTIO yid TNV
dlanioTwon evOEXOMEVWY aTeEAEIWV  KABWG KAl  €AeyXog via Tnv  unapén
OAwVv Twv €EapTnUATWV nou npofAgnovral and To KATAOKEUAOTIKO OXEDIO Tou
aKpoKIBwTiOU.

2. 'EAgyxocG Twv dlaoTacswv OAWV TwV €EapTNUATWV NOU CUVBETOUV TO AKPOKIBWTIO
oUJQPWVA PE TO KATAOKEUATOTIKO OX£EDIO.

B. AOKIUEG TUNOU

1.  Aokign avtoxng o Tdon Blognxavikng ouxvotntac 50Hz, ev Enpw kal uypw, yia
£va (1) AenTo oUPPwva Pe Tov kavoviopo IEC — 60137

2. AOKIUN avToxNnG O€ KEPAUVIKN KpouaoTikn Taon (1,2/ 50 pg) ev Enpw, oUPQWVA HE
T0 IEC - 60137.

3.  AoKIun avtoxng otc npoPoAikd @opTio oUupwva Pe To IEC-61642 yia To €K
nupITIoUX0 AGOTIXOU aKpOKIBWTIO.

XII.  ZTOIXEIA MOY MPEMEI NA ®EPEI H MINAKIAA

KaBe xapTokIBwTIO OTnNV NeEPIoXr TNG METAAAIKAC Baong Ba npEnel va @Epel nivakida anod
aloupivio n ano dAAo un diaBpwaoipo HETAAAO oTnv onoia 6a avaypdgovTal Ta akoAouba
oToIXEia:

- ovopaaoia uAikoU.

- OVOMNa KATAOoKEUn

- apiBuoOc osipdac Tou UAIKOU

- £TOG KATAOKEUNG

- TNV aVvTOXM TOU UAIKOU O KpOUOTIKN Taon popepnc 1,2/ 50 us



XIII. OAHPO®OPIEZ MOY MPEMEI NA AOOOYN AMNO OAOYZ TOY> MPOZPEPONTEZ

1. 3Ix£010 TOU NPOCPEPOUEVOU aKpOKIBwTiou 6nou Ba gugavilovTtal Ta NIPEPOUC UAIKA,
0 TpOnog cUVOEoNG TOU aKPOKIBWTIOU HE To KAA®WOIO KABWG Kal Td naxn Twv
d1apopwV dIACTPWOEWV TOU AKPOKIBWTIOU.

2. Texvikd @UAAGdIa KaBwc kal NARpn Neplypagr ToUu NPOCPEPOUEVOU AKPOKIBWTIOU
Kabwc kal Twv eEapTnUdTWV TOU.

3. Kabe diaywvilouevog Ba npenel va CUPNANPWOEl TO OUVNUUEVO «[Mapaptnua A». H

UN  CUMNARpwoNn Tou napandvw napdpTANATOG 1 €AAINNAC CUPNANpwon Tou Ba

ouvIoTa enapkn AGyo yia andéppiyn TG NpooPopdac.

Aiapkeia (wnG (NUepounvia ANEewc) Twv €EapTNUATWY TOU AKPOKIBWTIOU

Tuxov diabéoiya nioTonoiNTiIka OOKIJ®WV TUMOU via TIG OOKIYEG TUMOU nou

avagépovTtal otnv napaypago XI-B  upnopei va unoBAnBouv. To eav AngBouv un'

oWV ) OxI €ykeiTal oTnv kpion Tng AAMHE A.E.

vk

XIV. ZTOIXEIA MOY MPEMNEI NA AQSEI O EMNITYXQN >TON AIACTQNIZMO

1. MAnpec ox&dio Tou akpokiBwTiou oOnou B6a eugavifovral kalr 8a neplypagovTal
AENTOUEPWG OAA TA €NIKEPOUG UAIKA TOU MPIV TNV AMOCTOAN TOU UAIKOU.

2. AenTopepec oxeDI0 OoUVOEONG TOU AKPOKIBWTIOU HE TO KAA®WDIO KABWG Kal OMoIES
odnyiec anaiTouvTal yia TNV napandvw avapepouevn oUvOeon NpIv TNV  AnooToAn
TOU UAIKOU.

3. AenTopepEC OXEDIO OTAPIENC TOU aKPOKIBWTIOU €ni IKPI®UATOG OTAPIENG, MpIV TNV
anooToAr Tou UAIKOU.

4. NENTOMEPEC OXEDIO OUVAPHOAOYNONG TOU AKPOKIBWTIOU MPIV TNV ANOCTOAR Tou
UAIKoU.

XV. 2YSKEYAZIA
KaBe akpokiBwTio pali Je Ta eNINEPOUC EapTANATA Tou Ba npéEnel va eival
OUOKEeUAOWPEVO og EUAIVO KIBWTIO oTIBapnc kataokeunc. ('Eva akpokiBwTio yadli ue Ta
€€apTrUaTa Tou ava KIBWTIO). 2To €EWTEPIKO NEPOC TOU KABE KIBwTiou Ba npénel va
avaypagovTadl Je JeydAa ypauypata Ta akoAouba :
- ap1Buoéc oUPPBacnc Tou UAIKOU
- ovopaaia Tou UAIKoU
- £TOC KATAOKEUNG TOU UAIKOU
- apIBPOG OEIpAC TOU UAIKOU

- nuepounvia ANEewg XprHong Tou UAIKOU

- Bdapog kabe kIBwTioU



NAPAPTHMA «A»

'OAol 01 NPOCPEPOVTEC MPEMNEl va napexouv 1a akoAouba oroixeia. H un ouuuopewon HE autn
Tnv anaitnon, 8a anoTeA£oesr enapkn Aoyo yia anoppiyn Tn¢ npoopopdc

1. Tunog akpokiBwTiou P

N

. Mepioxn Bepuokpaaiag AsiToupyiag L et

w

. Eidog uAikoU Tou povwTikoU NepIBARNATOC aKpoKIBwTIiOU P

4. SXNMa Kal €ido¢ aKPOdEKTOU AKPOKIBWTIOU L e

5. ZuvonTiKNn neplypagr TnG YEiwonc Tou akpokiBwTiou it

.

A€dOHEVA HOVWTHPWY GTAPIENG R

a. Mnxavikn avroxn TwV HOVWTAPWY O GUUNIEDN L e

b. AvToxn os npoBoAikO @opTio et
c. Mnxavikr avtoxn og JUVAUEIG NPOKAAOUPEVEG e
ano BpaxukUkAwua

7. OvouaaoTIKA Taon akpokiBwTiou g,

8. MeyioTn Taon AsiToupyiag akpoKIBwTiou o

9. AVTOXN TOU QKPOKIBWTIOU OE KEPAUVIKI KPOUOTIKI

Tdon ( 1,2 /50 pc) e
10. AvToxn Tou akpoKiBwTiou o€ Tdon ouxvoTnTag dIKTUOU e
50Hz via €va (1) AenTo v Enpw Kal €V UYPW.

11. MiKoc epnucPoU TOU €K NUPITIOUXOU AGCTIXOU R
nepIBAANATOC

12. AvToxn Tou akpoKIBwTiou o peUa BPAXUKUKAWUATOG

yia €va (1) deuTtepoAenTo. T,

13. AvTOXN TOU aKpOKIBWTIOU O PEUNA CUVEXOUC AEITOUPYIAG & vevrvrirerrrnrerernrenennnns



14. Bapoc Tou €K NupITIoUXoU AAGCTIXOU MEPIBANUATOC

15. SuvoAikd Bapoc akpoKIBwTiou

16. ZUuvoAIkd PNKOGC akpoKIBwTioU

17. Zxnua kai €idog UAIKOU TWV aKpOOEKTWY TOU
akpokiBwTiou

18. Tunog kai €idog AadioU nou XpnoiKonolsiTal yid To
VEUIOWA TOU HOVWTHpPa

19. Eival To nepiBAnua Tou akpokIBwTiou anod nupiTiouxo
AAOTIXO oXe3IA0NEVO YIa ASIToupyia und eowTEPIKN Nigon;

20. Eav n anavtnon oto epwTtnua No.19 givar " "Nal' ' T0Te
va unodei&eTe TNV nigon

21. Aiapkeia wnc (nuepounvia ANEewc) Twv eEapTNUATWV
TOU akpokKIBwTiou



3.2.3. MONOINOAIKO AKPOKIBQTIO EZQTEPIKOY XQPOY 150 kV

O oxedIaouOC TWV aKPOKIBWTIWV E0WTEPIKOU XWPOU MPEMEl va €ival TETOIOG WOTE AUTA
va e€ival kaTdAAnAa yia Xpnon MKE TA OUYKEKPIMEVA KAA®OIA Mou neplypagovTal
napandvw Kal NePIEXOVTAl oTNV €V AOyw Npoc@opd. EninAgéov npénel va €ival kataAAnAa
yla olUvdeon oTnv undapyxouoa NUAN 150 kV eo0wTepikoU XwPOU Kal va KAAUNToOuv Td
NapakaTw TEXVIKA XapaKTnpIoTIKG TOU GUCTRHATOG:

HAEKTPIKG XAPAKTNPIOTIKA CUCTHHATOG

1. OvopaoTikA Taon : 150 kv
2. MéyioTn Taon AsiToupyiac ouotnuaTtog : 170 kV
3. SuxvotnTa : 50Hz
4. Baoikf oTAOPN HOVWOEWG HEYIOTN TIMN

(kepauvikd KpouaTIKO €Minedo) 1750 kV
5. AvToxn ot peUpa ouvexoUc AsiToupyiag : = 800A

6. >TAOUN BPAXUKUKAWOEWG : 31,5kA

7. Xpovikn d1apKeia BPaXUKUKA®UATOG : 1 deutepOAENTO

8. M£B0d0¢ YEIWoEWG . To cUotnua Twv 150KV gival oTeped
VEIWHEVO

Ta akpokiBwTia Ba npenel va nepdoouv OAEC TIC OOKIYEC MOU aAvaQEPOVTAl OTOV
Kavoviouo IEC-60840, TeAeuTaia €kdoan, oav JEPOVWHEVA EEApTRMATA Kal gav cuoTnua
anoteAoUpevo anod kKaAwdio, OUVOECHOUC Kal aKpoKIBWTIa idlou TUMOU HE Ta
NPOCMEPOEVA.

3.2.4. MONOINOAIKOZ ZYNAEZMOZ I'TA YMNOrEIO KAAQAIO 150 kV XLPE

O oXxedlaonoC TwV OUVOEONWV MPEMEl va €ival TETOIOC WOTE vd AgIToupyoUV OTIC NAPAKATW
OUVBNKEG Kal va KaAUunTovTal Ta napakdTw TEXVIKA XApAKTNPIOTIKA TOU CUCTANATOC:

SuvBnKec nepIBAAAOVTOC

1. Eykartaoraon : Ynoyeia
2. Ogpuikn avTioTaon £dagpoug 1 <1,2°Km/W
3. Méaon Bepuokpacia £3apouc : 20 °C
4. EUpog diakUpavong Bepuokpaaciac oTo £€56a@og : 10° C éwg +30 °C
5. EUpog diakUuavong Bepuokpaaciac oTov agpa : -25° C €wg +45 °C
HAEKTPIKA XaPAKTNPIOTIKA OUCTAUATOG
1. OvopaoTikn Tdon : 150 kv
2. M£yioTn Taon AsiIToupyiag oUGTANATOC : 170 kV
3. JuxvoTnTa : 50Hz
4. Bagikn oTddun HOVWOEWG PEYIOTN TIHNA
(kepauvikd KpouaTIKO €Minedo) : 750 kv
5. ZTaOun BpaxUKUKAWOEWG : 31,5 KA
6. Xpovikn dIdpKeIad BPAXUKUKAWNATOC : 1 deutepdAenTo
7. M£6000G YEIWTEWG : To ouoTnua Twv 150kV €ival aTepea

YEIWHUEVO



O oxedlaopoc Twv OUVOEoHwV Ba €ival TETol0C WOTE ol oUvOeopol va €ival cupBaTtoi e Ta
ouykekpipgéva kaAwdia 150kV XLPE, Ta onoia 6a seykatactaBolv oTo £pyo.

O1 guvdeopol Ba npénel va NnEpAcouV OAEG TIGC OOKIYEG nou avagépovTtal otov Kavoviouo IEC-
60840, TeAeuTaia €kdoon, napdaypago 12, oav PePovwueva €EaptrnuaTta kal oav oloTnua
anoteAoUpevo anod KaAwdio, cUVIECHOUG Kal akpoKIBwTIa idlou TUNOU YE Ta NPOOPEPOUEVA.



3.2.5. KAAYMMA ®PEATIQN KIBQTIQN AYOMENQN EMNA®QN

TEXNIKH NEPITPA®H AAMHE

XYTOZIAHPO NAAIZIO KAI KAAYMMA ®PEATIQN N A KIBQTIA AYOMENQN
ENA®QN KAAQAIQN 150 kV

MEPIEXOMENA

1 Teprypaon

2. E@apuoyn

3. YAIKO KATAOKEUNC

4. AlQOTACEIG

5. Kavoviouoi KaTaokeung - AOKIMEG
6. Emonuavon

7. Zuokeuaaia

8. TlpoogopEg

9. >x€dIa



8.

O

TEXNIKH NEPITPA®H

XYTOZIAHPO NMAAIZIO KAI KAAYMMA ®PEATIQN

NA KIBQTIA AYOMENQN EMA®QN KAAQAIQN 150 kv

. Mepiypaon:

. EQappoyn:

. YAIKO KaTaokeung:

. AlgoTdosig:

. Kavoviopoi

KATAOKEUNG, DOKIWEG:

. EmofApavon:

. ZUOKEUQoia:

MNpoo@opEC:

. >X&dia:

YOATOOTEYEC - AEPOOTEYEG KAAUMHA @peaTiou, PBuBIfOUEVNC
enigpaveiac (Recessed type cover) Je To avTioToixo nAaiaio.

To undwn UAIKO npoopileTal yia TNV KAAuywn @peaTiov os
neCodpouia-dpoOPouUC, PECa OTa onoia TonoBeTeiTAl TO PETAAAIKO
KIBWTIO AUOHEVWYV €napwVv yia Tn diactalpwaon TwV HOAUBdIVWV
Havduwv Twv KaAwdiwv 150 kV ( Cross Bonding ).

EAaTdc xuTOOIdNpOC o@gaipocidols ypagitn. MoldoTnTa UAIKOU
Grade 500-7 kata ISO 1083. KAdon avrtoxn B 125 kata
EN 124/1994 (avtoxn peyaAUTtepn ano 125 kN).

MAaiolo - €EwTepikeég dlaoTaocelg 710 mm x 1100 mm x 75 mm.
AlaoTaoelg kabapoU avoiypaTtog @peaTiou 600 mm x 900 mm. Oi
napandavw OlacTACEIC NPENEl va eniBEBaI®VETAl OTI CUPNPWVOUV HE
TIC 31a0TACEIG TWV KIBWTIWV AUONEVWY ENAPWV.

To kKAGAuppa Oa €ival KATAOKEUAOUEVO Kal OOKIUAOUEVO GUHPWVA
pe To EN 124/1994 ka1 To 150 1083.

e kGBe kaAuppa Ba unapxel €idikf onuavon (PWATpa) «AAMHE
150.000 V». H yATpa, nou Ba €ival ouyKoAANUEVN OTNV VEUPWON
TOou KaAUppaTog, 6a €ival KaTaokeuaopevn and To idio UAIKO W'
autd TOU KaAUPPATOC KAl cUPewva Je Ta Ixedia 1 kai 2.

Ta uAIka Ba ouokeudalovTal o XapTokiBwTia kal 8a napadidovTal os
EupwnaA£Tec.

H npoo@opd Tou MpounBeuTtry Ba cuvodsUeTal and KATACOKEUAOTIKA
oxe0ld ME OAeG TIGC OlaOTACEIC  KaBWG KAl MIoTonoINTIKA
CUMHOPPWONG KE TOUC MI0 NAVW avapePOUevouc Kavoviopouc.

>xeoio 1 MNMAAIZIO ®PEATIOY
>xedio 2 ZHMANZH KAAYMMATOZ



TEXNIKH MEPITPAQH
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NAAIZIO MPEATIOY

TITAOZ ZXEAIOY AP, ZXEAIOY

XYTOZIAHPO NAAIZIO KAI KAAYMMA QPEATION 1
MA KIBQTIA AYOMENON ENADON KAADAION 150 KV




TEXNIKH MEPITPADH

150.000 V

IHMANZH KAANYMMATOZ

TITAOZ ZXEAIOY

AP. ZXEAIOY

XYTOZIAHPO NAAIZIO KAl KAAYMMA QPEATION
rA KIBQTIA AYOMENQGON ENADQON KAAGAION 150 KV




3.2.6. NAEFMA ZHMANZHZ YMNOTEIQN KAAQAIQN 150 kV

TEXNIKH NEPITPA®H AAMHE

MNMINAKAZ NMEPIEXOMENQN

1.  E@appoyn

2. ZxNMa

3. YAIKO KATAOKEUNG

4.  Xpwua

5. TewpeTpikd aToIxXeia

5.1. TAATOG NAEYHATOC

5.2. Taxog nA&yparTog

5.3. TA4Tog oupnayouc {wvng NAEYHATOC

5.4. AIdOTAOEIC ONWV NAEYNATOG

6. Mada

7.  EQeAKUGTIKA avToxn

8. Emonuavon

9. >uokeuaoia

AAMHE/ANEM/THMEK '™



TEXNIKH MEPIMPA®H

NAECMA >HMANZHZ YNOIEIQON KAAQAIQON YWHAHZ TAZHS 150 kV

1. EQapuoyn

2. ZxnAua

3. YAIKO KATAOKEUNG

4. Xpwua

5. FewUEeTPIKA OTOIXEIQ

To unown nAg&yua TonoBeTeiTal Navw anod TIC NAAKEC TWV MAOTWV TWV
unoyeiov kKaAwdiwv 150 kV o anootaon 30 cm an' auTEg Kal
XpPNOIUeVUEl yia TNV nposidonoinon KAde «TpiTou» nou encuBaivel OTI
KGTw an' auTo €ival eykaTeaTNPEVN UNOYEId KAaAwdIakn

ypapun 150 kV.

AIGTpnNTN NAAOTIKA Talvia n onoia oTto YECOV Kl KaTa PAKog Ba diabETel
oupnayn {wvn nAaoTikoU.

MoAunponuAévio (PP) fj noAuaiBuAgvio 11 PVC | GAAN KaTaAAnAn
NAAQOTIKN UAN.

KOKKIVO, avBeKTIKO OTIG JIaBPpWTIKEC OUTIEC Kal 1I01AITEPA OTA GOUAPIdIA.

5.1. MAdaTog NAEyuaTog : KaT’ eAaxioto 60 cm
5.2. Maxoc NAgyuaTog : MeTAEU 1,5 mm kal 2 mm
5.3. MAd4Toc ocupnayoucg {wvng NAEYNATOC : KaT' eAaxioTo 8 cm

H oupnaync (wvn 6a BpiokeTal oTo HEToV

Kal KaTA PNKOG TOU NMAEYHATOG.

5.4. AlaoTAoEIG oNWV NAEYNATOC : M€yioTO UAKOG ONAG : 4 cm

6. Mada
7. EQeAKuaTIKN avToxn

8. Enionuavon

9. >uokeuaacia

MeEyioTo NAAToG onng : 4 cm

< 0,15 kg ava TpEXov PETPO.

> 6000 N/m kaTta pnkog kal >3000 N/m kaTa nAAGToG Tou NAEYHATOG
Navw otn cupnayn {wvn Kal Kata PnKog Tou NAEyuaTog 6a
avaypagpeTal N EYAUQa ypauuaTa Kal wneia Uwoug TouAaxioTov

5 cm n napakaTtw £vOeIEn

NMPOZOXH AAMHE 150.000 V

Ta ypdupaTa kal Ta wneia autd 6a pEpouv Kal NIKAAuyn Pe paupn
ave€itnAn MeAdavn, ®OTE va e€ival NePICOOTEPO euavayvword. H
HeyaAUuTepn anooTaon PeTa&u duo diadoxikwv evOeiEewv Ba eivar 50
cm.

To nAéypa Ba ouokeualeTal os poAouc Twv 500 m yUpw ano €va
KUAIVOpIKO nupriva and nAaoTiko 1 and xaptovi kal 6a npoodéveTal
eEwTEPIKA WE Talvia f oUpa enapkoUc avToxXnc. Z€ 101K JETAAAIKN
nivakida npoadedepuévn o KGBe poAo Ba avaypdagpovTal :

- Ta apxika "AAMHE"

- H ovopaoia Tou UAikoU



- To PAKOC TOU NAEYHATOG OE M
- HTadon Twv kaAwdiwv yia Ta onoia npoopileTal (150.000 V)

- To ofua epyoocTaciou Tou NpPounBeuUTn

3.2.7. NAAKEZ ENIKAAYWHZ YNOTEIQN KAAQAIQN 150 kV

1. ANTIKEIMENO

H napolaoa Texvikn Meplypa@n kabopilel TIC analTAOEIG KATAOKEUAC Kal dOKIM®MV TWV NAAK®V
and onAICPEVO OKUPODEUA NoU XpNCIKoNoIoUVTal Yid TNV ENIKAAUWN TWV UNOYEIWV KAaAwdiwv
150 kV.

2. NAEZEI> KAEIAIA

MAAKeg enikaluwng, onAlopévo okupodepa, unodyeio kaAwdio Y.T., 150 kV.

3. 2YNOHKEZ EKATA>TAZH>

O1 nAdkeg enikdAuywng xpnolgonoloUVTal yia TNV MKNXAvikKn MNpooTacia TwV UMOYEIWV
kKaAwdiwv 150 kV. Ta kaA®wdla auTa PETA TNV TONoBETNON TOUC NAVW OE OTPWHA APUOU PEoa
OTO XavTdki, kaAunTovtal and JeUTEPO OTPWHA APUOU AdTodeiou naxouc 40 cm. 2Tn
ouvéxela, Nnavw os autd To OeUTEPO OTPWHA APPou TonoBeToUvTal ol NAGKEG ENKAAUWNC.

ra Tnv TonoB£Tnon ToUug ENAKPIBWG NAvVw and Ta kaAwdia, xpnolgonoloUvTal Wikpoi EUAIvol
naccaAol nou deixvouv TNV akpifn B€on Twv KaAwdiwv.

MNavw ano TIC NAAKEG ENIKAAUWYNG TONOBETEITAI KAl TPITO OTPWHA APKOU AaTopegiou nayxoug 15
cm nadvw oTo onoio TonoBeTeiTal To KaAwdio PILOT (ff oTpwpa ndaxouc 30cm oTav Oev
TonoBeTeiTal kaAwdio PILOT).

>e nepinTwaon onou dinAa ota kaAwdia Twv 150 kV undapxouv dikTua AAAwV

Opyaviopwv (OTE, AEMA, kAn.) TOTE yia AOyouc npooTtaciac ol NAAdkKec TonoBetoluvTal

KaTakopupa avapeoa ota kaAwdia Twv 150 kV kal ora dikTua Twv dAAwv Opyaviouwv.

4. KANONI>*MOI

Kavoviouog TolgévTwy via 'Epya and okupodeua (TeAsuTaiag avaBewpnong).

5. NEPITPA®H

O1 nAdkeg Ba €xouv dlaoTaceic 50 X 40 cm, Pe eninedn popen naxouc 40 mm, cUPNPWVA PE
To 2x£&€d10 1 Tn¢ napoloac.

O1 nAakeg npénel va kataokeualovTtal péoa oe o1dnpoUc TUNOUC, CUMNUKVWHEVEG HE 10XUPA
MNXavika p€oa, Oonwc ival n dovnon, n nieon kal aAAol peBodol cupnukvwong N Kal

ouvduaouoi auTwv.



H kaTaokeun Tou KoviapaTog Ba sival enigeAnuévn Je TNV enmiAoyn KATAAANANG GUUoOU HE TNV
anaiTtoUPEVN KOKKOWETPIKN oUvBeon. H peyioTn dIAUETPOG TOU KOKKoU dsv Ba unepPBaivel Ta 7
mm, oUTe Ba nepiexel naindAn nAgov Tou 10% (Bpoxida 0,2mm). H ouvBeon ToUu KOVIAUATOG
B8a eival Touldxioto 1 JEPOG TOIYEVTOU NpoG 4 Hépn BApoug dGuuou, WE Tnv avaloyia
TOINEVTOU Vva auEaveTal ev  avaykn ano Tov KATAOKEUAOTR Vyia TNV eniTeuén Tng
kKaBopIfOPEVNC NAPAKATW EAAXIOTNC AVTOXNG TNG NAAKac. H oidepévia oxapa Oa eival and
oUpua dIapéTpou 3 mm Kal TETpAywVvIKAC Bpoxidac 60 mm, onwc ¢paiveral kal oto Xx&dio 1.
To xpnoigonoloUPEVO TOINEVTO NpeEnel va €ival MopTAavT EAANVIKOU TUMOU, UWnAnG avToxng.
O1 nAdkec npEnel va kKpatouvTdl TIC MNPWTEC NUEPEC Ot UypO nepIBAANov kKal va
npopUAAcoovTdl ano nayetTod kal npowpn ano&fpavon, kad’ Ao To didoTnua TNG OKANPUVONG
TOUG.

O kKaTaokeuaoThC npenel va d1aBeTel oTov appodio EnBewpnTn TnNG Enixeipnong 6Aa ta péoa

yia TNV dieEaywyrn TwV JOKIN®WV Kdl ENBEWPNOEWV TWV NAGK®V KATA TNV KATAOKEUNG.

6. AOKIMEZ>

O KaTaoKeudoTnG npenel va diaBETel oTov apuodio EmBswpnTrh TnG Enixeipnong oAa Ta péoa
yia Tnv die€aywyrn Twv JOKIN®WV Kal TwV €NIBEWPNOEWY TWV NAAK®V KATA TNV KATAOKEUR
TOUG.

O KaTaokeuaoTAC 6a npénel va €xel TNV anaiToUPEVN €yKATAOTAON YId TOV £AEYX0 TWV
NAGK®WV O KAPWn. € avTiBeTn nepinTwon Ta dsiypaTta nou eniAEXOnkav Ba peTapEépovTal Pe
dandvn Tou O£ avayvwpIOUEVO EPYACTNPIO Yiad EAEYXO Kal OOKIMEC.

Mpiv Tov €Aeyxo Ba yvwaoTtonoloUvTal aTov apuodio EnBewpnTr oI NUEPONNVIEG KATAOKEUAC

TV NAGK®OV.

H dandavn Twv Tegaxiwyv yia TIc dokIPéEC Ba Bapuvel Tov KaTaokeuaoTr).

6.1. Aokiuyec Tunou

AOKIUN avToXNc KoviauaTog

Na Tov £€AgyXo TNG avrtoXNng kKovidpaTtog ol nAdkec unofdaAAovTal oe JOKIUN KAUWEWC ME
OUYKEKPIMEVO QopTio P nou eniBAAAETAl NPOOJEUTIKA.

H Oi1dtagn OJokIyAg Twv nAakwv nou @aiveral oto 2xedlo 1, anoteAegitar and duvo
o1dnpodokouc Tau, naxoug 8 mm (8 X 70 X 70) nou edpalovTal oTo NEAYA TOUC.

To @opTio eniBdAAeTal pe Aenida pnAkoug TouAdyxiotov 400 m kar naxou¢ 10 mm, e
OTPOYYUAEUEVN AKMN MOPPNC avTioToIXNG NPOG auTn TNG NAAKAC yia OMOIOMOp(pN €yKApold
KaTavour Tou QopTiou.

Ta PeTAAAIKG onueia nou €pxovTal € €A KE TIC UNO JOKIUN TOIMEVTONAAKEG KaAUnTovTal

ME appwOEC EAAOTIKO.



6.2. Aokiuec ue AsiyyatoAnyia

O deIypnaToAnnTIKOC £AeyX0G Ba dievepyeiTal kaTa Tnv napaAdfn Twv nAakwv, Aaypavovrag 5
TEPAYIa anod Kabe ocwpo.

Ta deiyyata 6a eEstalovral smiTonou yia va €EakpiBwdei €av nAnpouv TIC aANaITHOEIG TWV
01a0TACEWY KAl oXNUATog Tou Zxediou 1, €av ol eNIPAVEIEC TOUC €ival Agiec kal eninedeg, Kal
€AV n avaypaen TwV YPAPHATWV Kdl aplbuwv €ival enigeAnuevn onw¢ kabopileTal oTo
ox£010.

Ano Ta napandvw 5 Osiypata nou AappBdavovTtal and kabe cwpod, Ta Tpia Ba unokesivrTal os
OOKIUN KANWEWG, CUNPWYVA PE TNV Nio ndvw nap. 6.a. To gopTio P 6a au&averal pye pubuo 10
KIA@V nepinou ava 1" pyéxpl NAfpoug Bpaloswc TG NAAKac.

To gAaxioTo gopTio 6paliong opileTal os 450 KIAG.

>e nepintwon nou Ta dsiypyata nAakwv and éva cwpd dev nAnpouv TIC d1AOTACEIC TOU
oxediou, TNV kaBopildpevn avroxn Twv 450 KIAwV ) dev €ival Agiec kKA., TOTE BswpouvTal OTI
dev nAnpouv TIC NpodiaypaPOUEVEC analTACEIG KAl anoppinTeTal OAOG 0 CwPOG anod ToV Onoio
eAn@Bnoav. KaTta e€Eaipeon otnv nepinTwon TnG JOKIUNAG avToxXNC Kal €pOooV TOUAAXIOTOV
dUo and Ta Tpia dokipia NAnpouv To O0pio Bpauoswg, pnopei o KaTaokeuaoTng va {nThnoel kai
véa JOKIPN KANWEWG.

MNa Tov okono auTtd, snmiAéyovTal aAAa 5 dokiyia ano Tov idlo cwpd kal enavaiaupaveral o
£AEYXOG ONWE Mio Navw.

O1 nAdkec BewpoUvTal OTI gival CUPNPWVA PE TIGC NpodlaypaPEG epoooV anapalThHTwWG Kal 1a 3
veéa dokipia 8a unoaToUv pe emiTuxia opTion 450 KIAWV, AAAI®G OAOC 0 cwpdC anoppinTeTal
XwpiGg aAAn diadikaaia.

SnUeiwveTal OTI N TIUA QOPTIoONG TwV 450 KIAWV ava@EepeTal o NAGKEC NAIKiag TouAaxioTov
28 nuepwv.

e €EAIPETIKEG NMEPINTWOEIG KAl €pOoov n Emixeipnon ¢ntei Tnv napaAafn nAakwv npiv and
TNV Nap€eAEUcn €vOC PRva ano TNV NUEPOMNVIA KATAOKEUNG Toucg, TOTE n OOKIMR avToxng
nepiopideTal o dsiyyaTta nAikiac 7 nuepwv. To anaiToupevo eAdyxioTo @opTio Bpaloswc oOc
auTn TNV nepintTwon 6a sival 400 KIAG.

'OAeC o1 NAGKEC TWV CWPWV NOoU anoppipdnkav r NAAKEG nou anoppi@Onkav Jegovwpeva, Ba
npenel va xpwuaTidovTadl Tonika e TNV unodeiEn kal napouadia Tou appodiou EniBswpnTn Tou
AAMHE. AuTEéc ol nAdkeg dev pnopoUv HE Kaveéva Tpono va E&EavanpoopepBbolv oTnv

Enmixeipnon.

7. EMNIZHMANZH
O1 nAdkeg B6a @Eépouv enionuavon MPe e€yxapaén navw oTnv  ENIQAveId TOUC TOU
XApaKTNpPIOTIKOU ONPATOG TOU KATAOKEUAOTR N TWV dpXIKWV TOU OVOWATEN®WVUWOU TOU

eAAeipel onuarog.



H eyxapa&n npenel va €ival euavayvworn kal To BaBog TnG va pnv €ival PJiIKpoTepo Twv 3
mm. H B8€on TnNG eyXdpa&ng Tou ONUATOG aPrVETAl OTNV €KAOYN TOU KATAOKEUAOTH, Kdl N

B8£€on auTtng Ba cival navra idia yia Tov idl0 KATAOKEUAOTH.

8. ZYZKEYAZIA - AlTOGHKEYZH

O1 nAdkec 6a anobnkelovtal o cwpouc HEXp! 1000 Tepdxia. Mpiv and Tov €Aeyxo BOa
yvwoTonoloUvTal oTov dppodio EnBswpnTr) Ol NUEPOMNVIEC KATAOKEUNG TWV UAIK®OV KABe
owpou.

H Enixeipnon €xel To dikaiwpa va anoBnkelel TIC NAAGKEC yia 3 PRVEC and Tnv nUepounvia Tng
oup@wvnBeioag napddoong, Xwpig anaitnon yia kataBoAr evoikiou.

O pubpoc napddoong Twv NAakwyv Ba opileTal kaTa Tnv avabeon Tng napayyeAiag, Tuxov de
aAAayn Tou puBpoU Ba nTeiTal eyypdpwc ano Tnv Enixeipnon TouAdxiotov 1 pyniva npiv ano

TNV NUEpPOPNVia napadoonc Nou opioTnKE.

9. MAPAPTHMATA - >XEAIA

9.1. [APAPTHMA 1.

KatdAoyog oToixeiwv pnxavoypdaenong Tng T.1M.

9.2. 2XEA101.
MAGKEG eNIKAAUWNG UNOYEIWV KaAwdiwv 150 kV.



NAPAPTHMA 1.

(Napaypagocg 9.1. T T.M.)

KaTdaAoyog oToixeinv unxavoypdonong tng T.M.

1. Baoikd TexviKd XapakTnpIoTIKA

1.1.  TAdakeg 50X40 cm.
1.2. OnAiopévo okupOdeua.
1.3.  Toipévto MopTAavTt EAANVIKOU TUNOU, UWNARG avToxnG.

1.4. EAaxioto gopTio 6pavong 450 kg.

2. Kavoviouoi

2.1.  Kavoviopoc ToigevTtwy yid 'Epya ano okupddepa (TeAeuTaiag avabBewpnonc)

3. Karaloyog AoKiywv

3.1.  Aokiyég Tunou

3.2. AokIgEG pe AsiypatoAnyia
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3.2.8. MNINAKIAEZ KAI OPOOZTATEZ ENIZHMANZHZ YNOI. KAAQAIQN 150 kV

TEXNIKH MEPIFPA®H AAMHE

MNMINAKAZ NMEPIEXOMENQN

ANTIKEIMENO

TOMOBGETHZH - ZYNOHKEXZ AEITOYPI'TAZ
MEPITPA®H

AEITMA

AOKIMEZ

2ZYZKEYAZIA

ZYMMNAHPQZH KAI EFKATAZTAZH MINAKIAQN
ZXEAIA

© N o g b~ w D P

1. AvTIKEiPEVO
O1 nivakideg pe Toug opBooTdTeG nou avagépovtdl oTtnv napoloa TEXVIKN NEPIYPAPN

npoopidovTal yia Tnv €NICAPavaon Tng 0dsguong TnG KaAwdiakng ypaupng 150 kV kar tnv

anoTUnwaon TwV anooTAdoEwV TNG YPAHUKNG anod Tn CUYKEKPIPEVN nivakida.

2. TonoB&Tnon - SUVBNKEeC AsIToupyiac

O1 nivakideg Ba oTepewvovTdl OTNV KOPU®PR TOou MEeTAAAIKOU opBooTdatn He Tn Bonbeia
KaTaAANANG NAATNG Kai NETAAAIKNC NAAKAC.

O1 opBooTaTec Ba TonoBeToUVTalI OTO £3aPOC Kal oTa nNefodpoyia.

O1 mivakideg, n Bagr TouG Kal Ta aTolXeia Toug Ba eival KaTtdAANAEC yia NOAUETH €EWTEPIKNA

Xpnon, avBekTIKEG o unepi®dn akTivoBoAia, uypacia kal o aAAayég Bepuokpaaiac.

3. Mepiypaen

3.1. Thvakida kar nAaTtn (Sign plate and Cover Plate )

O1 mivakideg kal ol avTioToixec NAATEG auTwv (1I3iwv diacgTacswv) 6a kataokeudalovTal
anod nAdoTikd UAIKO UWnANG noidTtnTag, KataAAnAou nAxoucg, ME TIGC Mo KATW
1I010TNTEC :

e OKANPO UAIKO WE Yeyain avToxn ortn 6palon

e avOekTIKO 0t akTIvoBoAia u/v kabwg Kal o' OAEG TIG KAIPIKEG OUVONKEG -

e Jev e€acBevilel (EsBwplradel) e TNV NApodo Tou XpOvou

e UEYAAN avTioTaon os XNUIKEG ENIOPATEIG



3.2.

. Acsivua

e 0TaBEPO Ot Beppokpaocisc YeTa&l -20°C kal +80°C

Ta nio Navw XapakTnpIoTIKA Kal OAEC ol 1I010TATEG Tou UAIkoU Ba nioTonoloUvTal UE
TNV UNoBOAf OAWV TWV anNapaiTNTwv MioTonoINTIKWV JOKINWYV, CUPPWVA ME
avayvwplopevoug digbveic KavoviopoUuc.

H kaTaokeur TnG Nivakidag Pe Ta OTOIXEId AUTNG, ol UNodOXEC TWV MIVaKIdiwv Kabwg
Kal Ta avTioToixa nAakidia 6a eival oUppwva HE To IXEDI0 1 TNG TEXVIKNG
neplypagnc. To Xxpwpa Twv nAakidiowv kal Ta oroixeia Toug Ba kabopilovTal and Tnv
Ynnpeaoia.

OpBooTaTeq

O opBooTaTtng (oTUAOC) NAvw oTov onoio TonoBeTeiTal n nivakida enionuavong, 6a
gival xaAUBdIvoG owAnvac KaTaokeuaopEévoc oUPPwVa Pe To XEDIo 2.

>TNV Kopu®pn Tou opBooTdaTn Ba undpxel, KATAAANAQ OTEpeWPEVN, METAAANIKA NAdka
navw ornv onoia Oa TonoBeTeital n NAACTIKA nivakida enionuavong e Tnv
avTigToixn nAAaTn.

O opBooTdaTtng Ba Pepel KATAAANAN avTIdIaBpwTIKA NpooTaacia.

'OAd Ta oToixeia Tou opBoOTATN Kal TNG METAAAIKACG nNAdkac Ba kaBopilovTal kal Ba

nioTonoloUvVTal YE TNV UNOBOAN TWV anapaiTnNTwyv MioTonoinNTIKWV JOKIHOV.

O npopn®euTnC Nplv and TNV «ev oeIpd» napaywyn 6a npEnesl va Npookouiosl aTnv apuodia

Ynnpeoia Tou AAMHE deiypa UAIKoU yia Tnv £€yKpion Tou.

. AokIyEg

Ma Tov €AeyXo TNC MoldTNTAC KATAOKEUNG TwV UAIKWV B6a yiveTal onTiKOC £AEYXOG TOU

deiyhaTog Kal eEETaon OAWV TWV NICTOMNOINTIKWV OOKIU®YV.

SuOKeudaaoia

O EpyoAdBog kataokeuwv Ba €ival uneuBuvog yia TNV acpaAr CUOKeUaacia Kal PeETapopd

TWV UAIK®V €ni TONOU TOU €pyou.

SuunAnpwon kal Eykatdoraon nivakidwv

Katd Tn OIdpKeIa KATAOKEUNG TNG KAAWOIAKNG Yypauung, o EpyoAdBoc kataoksuwv Oa

CUMNANPWVEl YE TA KATAAANAa oToixeia Tnv nmivakida enionuavong kal 6a TonoBeTei Toug

opBooTaTec, KaToMV UNodeifewv Twv appodiwv Tou AAMHE.
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3.2.9 YAIKA NMAHPQZHZ KAI ANMOKATAZTAZHZ ZKAMMATQN

1. AMMOZ AATOMEIOY

1.1. ANTIKEIMENO- KANONIZMOI

H napoloa Texvikn nepiypapr kabopilel TIC npodiaypa®eG Kal TIC OOKIYEC OTIC OMOIEC
unoBAaAAeTal n Guuoc AaTopEiou, Mou XpNOIYONOIEITAl YId TNV ENIKAAUYN TwV KaAwdiwv 150 kV.
SUupwva pe Tov KT 97 duuog Aatopeiou ovopdaletal To KAGopa Tou BpaucTtoU adpavoucg
UAIKOU, To OlepXOHevVo and To kKOokivo 8 1) To 3/8” og nocooTo 100% kail anod 1o kdokivo No 4
o€ NooooTd TouldxioTov 95%. SUP@wva e Tov EAOT EN-12620 ovopdletal To KAGoua HE ToV

MEYIOTO KOKKO.

1.2. ZYNOHKEX EMKATAXTAZHZ

H aupog AaTougiou XpnoIKoNoIEiTal yia TNV eNIKAAUWN TWV unoyeinwv kaAwdiwv 150 kV.

Me Tnv dOIAVoIEN TWV XAVTAKI®V TUMIKNAG dIdTOUAC oUPpWva PeE Tn oUPBacn, TonoBeTeiTal To
npwTo (1°) oTpWHA AENTOKOKKNG AUMOU AATopEioU, ENIXpioPaTog Kal OXI OKUPOOEUATOC, NAXOUG
0,10 m. 3Tn OUVEXEId N APPOC dlaBpEXETal IkavonoinTika Kal akoAouBsi n ekTUAIEN Twv
kaAwdiwv. Ta kaAwdia kaAunTovtal and £va deuTtepo (2°) oTpwua APPOU AaToueiou Ot Mid
CUMNUKVWHEVN oTpwon Twv 0,27 m. TonoBeTeital 0 KATAAANAOC MAAOTIKOC OwARvac anod
okAnpo PVC via Tnv diéAeuan opoa&ovikoU kaAwdiou rn TpInAOG Tunou TELEFLEX yia Tnv
diEAeuon TnAenikoIvwviakoU KaAwdiou onTIK®V VOV Kal kaAunTteTal and £va Tpito (3°) oTpwua
AuMoU ME TIG idIEG 1010TNTEG Kal ndxog 0,23 m. TéAog TonoBeToUvTal ol NAAKEG NpooTaaiag 150
kV kaTaokeuaopéveg oUP@wva e Tnv npodiaypa®n AKZA-23/AEK 01 kai kaAunTovTal anod €va
TeAeuTaio oTpwpa dAugpou naxoug 0,05 m. e nepinTwon Hn TonoB£Tnong opod&ovikoU n
KaAwdiou oNTIK®WV IVOV, Ta KaAwdia kaAunTtovTal and dUo oTpWHATA APPOU HE TIC iDIEC 1010TNTEG
kai naxog 0,25 m €kacTo.

MeTa TNV TOMOBETNON €KAOTOU OTPWHATOGC AMMOU, aKOAouBei IkavonoinTikn JdlaBpoxn Kai
OUNNUKVWON TNG duuou cUPPWVa PE Ta ava@epoPeva otnv napaypago 1.5.

Aleukpivion: n xpnon duupou AaTopeiou €ival anapaitnTn d10TI N AUPOC WG UAIKO (AENTOKOKKO
UAIKO = PeydaAn €101k enipavela) €xel TV IKAVOTNTA va CUYKPATEl TNV uypacia, anapaitnTn yia

TNV UNap&n Tou aywylgou NepIBAAAOVTOC NoU anaiTeiTal.

1.3. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI MNMOIOTHTAZ

H noiotTnTa TG Aupou nou Ba xpnoiyonoinBei ato 'Epyo 6a €ival AenTOKOKKN AUPOG AaTopeiou
ENIXpionaTog Kal Ol okupodEéuaToG. H peEyioTn JIGUETPOG TOU KOKKoU dev Ba unepBaivel 1a 4
mm, oUTe Ba nepiExel nainain nAéov Tou 16% (Bpoxida 0,2mm).

MoooTIKOG NPOCdIoPICHOC NAINAANG :P%<16 oTo auepikaviko kKoakivo No 200.



Ta XapakTnpIoTIKA TNG AUMOU AATOMEIOU KAl Ol avTiOTOIXEC analTAOeIC avapEpovTal oTov KTS-
97 kabwg kal ato oxédio EAOT 408. >Ta £yypaga auTd opifovtal napdAAnAa Kai ol avTioTOIXEG
HEBODOI  JoKINWV  (AsiypaTtoAnwia, KOKKOMETPIKR O1aBabuion, noooTIKOG nNpoadiopIouOG

nainaAng, 10odUvapo auuou K.A.m.).

1.4. AOKIMEZ
O avadoxog Ba npénel va diabETel oTOV EVTETAANEVO eknpdowno Tng AAMHE AE 6Aa Ta péoa yia

TNV dieEaywyn TwV dOKIJWV KAl ENIBEWPNOEWY TNG AUPOU KATA TNV TonoB&Tnon TnG.

1.5.  ZYMMNYKNQZH THZ AMMOY

H aupog heTd Tn d1doTpwaon Npénel va CUPNUKVWOEl KaTa TETolo TpOMNo, WOTE va Anopakpuvoei
0 naidsupPevoc agpac nou kAsioTnke otn pada tng. O a€pag nou Napapével aTnv APPo PETA TNV
ouphnuUkvwor, oxnuaTidel Toug Nopouc agpog Kal ennpeadlel Tnv avroxn TnG. Kata tn diadikaacia
TNC CUMNUKVWONG npoonaBoUpe va €nITUXOUUE MANPN CUMNUKVWON N onoia va napouaclalel
UNoOAoINO NOPwWV agPog TnG TaSewc Tou 1-2%. 'OAa Ta napandvw oTpwuaTta dPuou AdToueiou
MEXP! Kal TIC NAdKeC enikdAuwng Twv KaAwdiwv 150kV agol Ba éxouv npwta OlaBpaxei 6a

cupniedovTal JE XEIPOKONAVO N eAappU PINXaviko PETO.

1.6. AMNOBHKEYZH -META®OPA

O avadoxog eival unoXpewpévog va Aaufavel 0Aa Ta anapaitnta YETPA WOTE va diatnpei Tnv
no1dTNTa Tou NapayopeVoU NpoidvToG KATa TNV EKPOPTWAN TOU OTO XWPO TOU £pYOU.

a) Na diatnpouvTal kabapoi — anaAlayuévol and BAaBepd GUOTATIKA Ol OCWPOI TWV TEAIKWV
npoiovVTWV.

B) Na ano@euyeTal o dIAXWPIOUOC TWV KOKKWV KATa TNV €KQOPTWON Toug oTo owpod (diaTthpnon
MEYIOTOU UYoug Tou owpou).

y) Na e€aopalileTal n kabBapoTnTa TWV INXAVNUATWV HETAPOPAC, anobeong, POPTWONG.

0) Na npopuAdooovTal ol GWPOoi TNG AUPOU and DUCHEVEIG KAIPIKEC GUVOIKEC.

O1 ouvBnKeg PeTapopdg sival duvaTov va ennpedoouv TNV MOIOTNTA TOU NPOIOVTOG NPog Xpnon.
Kata Tnv odikn MeTagopd, npiv Tnv €€0d0 Twv QopTny®wv and To AaTopeio, ouvnlBileTal n

diaBpoxr TNG Guuou JE vePO.

1.7. ZTOIXEIA MAPAITEAIAZ

SUuewva pe Tov EAOT EN 12620 n ovopatoAoyia Tou npoiovToG kaBopileTal and To PEYEBOC
TOU WEYIOTOU KOKKkou (Aupog 0/4, 0/2,0/1).

ZUPQwva Pe TIG EAANVIKEG npodiaypa@EG n ovouaToAoyia Tou NpoiovTog €ival AUPOG AdTOHEIoU
XWPIc va npoadiopileTdl 0 PHEYIOTOC KOKKOG.

MNa Ta €pya AAMHE napayy&AAeTal duuog AaTopegiou TUnou A.



2. AMMOXAAIKO

2.1. ANTIKEIMENO- KANONI>ZMOI

H napoloa Texvikn neplypagpry kabopilel TIC npodiaypa®Eéc Kal TIG OOKIYEG OTIC OMOIEG
unoBaAAeTal To appoxdAiko Tng TM.T.M. 0.155, nou XpnolgonolgiTal yid TNV NARpwaon Tou
xavTakiou.

Me Tov OpO OTPWOEIC UNOBACNG €VVOOUUE OAEC TIC OTPWOEIG Nou TonoBeTolvTal, av kpiBouv
avaykaieg, ndvw oTo un&daoc n TNV €EUYIAVTIKN OTPWON.

STPWOEIC BAONC €VVOOUNE TIG OTPWOEIC NOU KeEivTal JETAEU TNG unofacng n Tou uneda@ouc Kal
TWV ENIPAVEIAKOV AOPAATIKOV OTPWOOEWV.

Ta adpavn UAIKa nou xpnaiyonoloUvTal o€ BAcelg 1} unoBAcelg Unopei va eival Ta Eng:

duoikd adpavn (natural aggregates): adpavr nou Npogépxovtal and OPUKTEC MnyEC, Ta onoia
€XOUV UMOOTEl JOVO PNXAVIKN KATepyaaia.

ZUMPWVA UE TO EUPWNAIKO NPOTUMNO £XOUME EMIONG KAl TIC AKOAOUBEG KATNYOPIEG:

Texvnta adpavr (manufactured aggregates): adpavry opuKTAC apXIKAG NPOEAEUONG, Ta onoid
gxouv npokUWel ano Blounxavikn eneEepyacia, oupnepiAauBavopevng TnG BepuIKAG 1 AAANG
METATPONNG.

AvakukAwpéva adpavn (recycled aggregates): adpavr nou €xouv npokUwel and ene&epyaacia
avopyavwyv UAIK®OV, Ta onoia £XoUV MPonyoUNEVWE Xpnalhonoindei oTnv KAaTaokeun.

MéyeBoc adpavwv: Mpoadiopiondc Twv adpavwv e €va katwTepo (d) kal €éva avwtepo (D)
MEYEBOC KOOKIVOU/ NAEyNaToCg, ekppalopevo wg d/D.

O npoodiopiohdc dEXETAl TNV napoucia unepueyeBouc (oversize), KAMOIWV KOKKWV MoOU
ouykpaToUvTal OTO aQVWTEPO KOOKIVO, Kal unopeyeBoug (undersize), KOKKWV Mou Ngpvouv anod
TO KATWTEPO KOOKIVO,

Aentokokka adpavry: Mpoadiopioudg nou divetal pe d ico ye 0 kal D pIKpOTEPO 1 i0o peE 6,3
mm.

Xovdpodkokka adpavn: MNpoadiopiopoc nou diveral pe d ico | peyaAluTtepo Tou 1 mm kai D
peyaAlTepo Tou 2 mm.

Miyua adpavwv (all-in aggregate): Adpavry nou anoTeAoUvTal ano Miyna XovOpOKOKKwV Kdl
AENTOKOKKWYV adpavwv Pe D peyaAlTepo Tou 6,3 mm.

KaTtnyopia: XapakTtnpioTiko £ninedo 1016TNTag €vog adpavouc, ekppalduevn we UpoG TIHWV N
opIaKN TIKNA. Agv UNApXEl OXEON PETAEU TWV KATNYOPIWV OIAPOPETIKWV I1D10THTWV.

AlaBabuion (grading): Katavour] HeyEOBOUG KOKKWV ekppalOUeEVn wC nocooTo palag

JIEPXOMEVNC ANO £€va CUYKEKPIYEVO APIOUO KOOKIVWV.

2.2. 2YNOHKEZ ErKATAZTAZHX
To appoxdaAiko Tng M.T.M. 0.155 xpnoigonolgital yia TNV MNARPWON TOU XavTakioU nou

TonoBeToUvVTal Ta UNOyeld kKaAwdia 150 kV.



Me Tnv dOIAVoIEN TWV XAVTAKI®V TUMIKNAG dIdTOUAC oUPPWvVA PE Tn cUPBacn kair agpolU €xouv
TonoBsTnBei Ta avTioToIXa OTpWHATA APPou TonoBeTeiTal To NpwTo (1°) oTpwHa aPPoXAAIKou
naxouc 0,25m. 3Tn OUuvéXela akoAouBei n TonoBETnon Tou NAEYNATOC EMICHMAVONG TWV
kaAwdiwv 150kV. Navw and To NA&ypa enmicnuavong n undAoinn Tagpog 6a cupnAnpwdei and

Tpia diadoxIka oTPWHATA AUHOXAAIKOU NAAPWC CUNNUKVWUEVOU, naxoug 0,30 m.

2.3. ZYMIYKNQZH

'OAd Ta NApanavw oTpWUATA dPPoxXAaAlkou Ba cupniefovTal KAvovika Pe unxavikd dovnrn kai 6a
diaBpéxovTal. To £3agog €ival anapaiTnTo va CUPNUKVWOEei e duvapikh @opTion. H duvapikn
(POPTION NPOKAAgiTal ge Kpouon f dovnon. H cupgnukvwaon Tou £dagouc oTov €nibuuntd Babuo
EMTUYXAVETAl HME TNV EMIAOYN Kal XPnoigonoinon Tou WNXAvAuaTtog nou OnuIoUpyel Tnv
KaTtaAAnAn 0pdon ouunUKVWONG yid TO CUYKEKPIPEVO TUMO €3A®ouG. H cupnikvwaon Tou avw
OTPWHATOG APUOXAAIKOU Ba yiveTal ye odooTpwTnpd. Ta dovnTIKA KMNXAvAPATa €ival kataAAnAa

yia TN oupnUKvVWwon ToV audwd®V £dapwV, TWV HEIYUATWV APPou / apyilou Kal TAG aopaATou.

2.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI MNMOIOTHTAZ
Ta adpavr nou npoopilovTal yia Baceic kal unoBaceig, 6a npEnel va IkavonoioUV TIG analThoEIG,

ONwWc NepIypa®ovTal NapakaTw:

Ynoupyeio | MpoTunog Texvikn Mpodiaypagn 0| KaTtaokeur) Bacswv Od00TpwHATWV

Anuooiwv | 155
oI’ adpavwyv UAIK®OV

‘Epywv i :

oTrabgponoinuevVou TUNOU
Ynoupyeio | MpdTunog Texvikr Mpodiaypaen 0 Kataokeun YnoBaoswv
Anuooiwv | 150 0Od00TPWHATWV
'Epywv

Ol adpavwv UAIKQV
oTabeponoinuévou TUNou

QoT000, NpEnel va ava@epBei 0TI o1 EAANVIKEG npodiaypa®Eg nou npoava@Eépdnkav, dev €xouv
avaBewpnBei and To 1966, CcuvENWG KpiveTal OKOMIPO va yivel avagopd oTiG Eupwnaikeg
npodiaypagEéc yia Ta adpavi) nou xpnoigonolouvTal w¢ BAoelc kal unoBacelg oTnv odonolia Kai
oc GAAa €pya MNOAITIKOU Pnxavikou, &v oywn ThC €Qapuoync Twv Eupwnaikwv npoTUunwv oTo

TEAOC Tou 2003.

To avTioToixo Eupwnaikoé npoTuUno €ivai To:

EAOT EN 13242: Adpavly UAIK®OV OTaBeponoinUEVWY ME UDPAUAIKEC KOVIEC 1 MN
oTaBgponoinuévVwy Yia Xpnon oTa TexVika £€pya kal Tnv odonolia (Aggregates for unbound and

hydraulically bound materials for use civil engineering work and road construction).



O1 puEBOdOI eAéyxou, Baoel Twv onoiwv Ba eAéyxovTal Ta adpavn, ival ol akdAoubol:

AASHO T-2
MgBodol AciypaToAnyiag
EAOT EN 932-1:1996
EAOT EN 932-2:2000 M£B0do¢ Meiwong epyacTnpIakwV JEIYUaTWV
ASTM C -136
AASHO T-27 KokkopeTpikr Avaiuaon
EAOT EN 933-1:1998
EAOT EN 933-5:1999 MNoooaTo epau'opsvoov ENIPAVEIQV OF
XOVOPOKOKKa adpavn
ASTM D -1140
AASHO T-11 MocoTIKOC NPOoadIoPICHOG NAINAANG
EAOT EN 933-1:1998
AASHO T-176 Mo10TIKOC NPoadIopIoNOC NAINAaAng — AoKiun
EAOT EN 933-8:2000 Iooduvapou Auuou
EAOT EN 933-9:1999 MoI0TIKOG NPpoadIoPITHOG I'ICIII'I.CI)\I’]C— Aokiun MnAeg
Tou MeBuAeviou

BS 812

Mpoadioplouog Aciktn NMAakoeidoug
EAOT EN 933-3:1997
EAOT EN 933-4:2000 MNpoadiopIoPOC AEKTN SXAMATOC

E 105-86

M&Bodocg peTpnong KaAipopviakou deiktn CBR

NF P 18-577

Aokiun Deval

EAOT EN 1097-1:1996

Mpoadioplouog AvToxnc os ¢Bopda (Aokiur Micro -
Deval)

EAOT EN 1097-2:1999

Aokiun kpouong (Impact Value)

ASTM C -131

AASHO T-96

EAOT EN 1097-2:1999

MpoadiopIouog AVTOXAG O BpUPNATIONO (AoKIWNA
Los Angeles)

EAOT EN 1367-1:2000

MNpoadiopIoPOC avToXNC O WUEN — anowuén




AASHO T-104
Aokiur OsnkoU Mayvnoiou (Yyeia)
EAOT EN 1367-2:1999

Aokiur Bpaopol “Sonnenbrand” BacdATn kail

EAOT EN 1367-3:2001 . . .
anocuvBeon okwpiag o1dnpou

ASTM D -854

MpoodiopIoUOC TNG MUKVOTATAC KOKKWYV KAl TNG

AASHO T-100 .
udaTanoppoPnTIKOTNTAG

EAOT EN 1097-6:2000

Aladikacia kal opoAoyia yia anAonoinuevn

EAOT EN 932-3:1996 . .
NETPOYPAPIKN NEPIYPAPN

EAOT EN 1744-1:1999 Xnuikr avaiuon
EAOT EN 1744-3:2003 MNpoeToipacia Pe ekxUAIon (eluates by leaching)
EAOT EN 196-2:1995 XNMIKR avaAuon Tou TOIPEVTOU
ASTM D 4318

'Opio YdapodTNTag
AASHO T-89
ASTM D 4318

'Opio MAaoTIKOTNTAG

AASHO T-90
AASHO T-91 AgikTng MAAoTIKOTNTAG
ASTM D -1557 Proctor Tpononoinuévn uéBodog, MéBodog A
AASHTO T-180 >x&on Yypaoiac — MukvoTnTag

Ala@uyn nikivdUvVwV oUCI®V, Ol OMNOIEG

Council Directive 76/769/EEC . 3
ekppalovral o pm

AvaQopika HE TA XAPAKTNPIOTIKA, TIC AMAITACEIC KAl TNV MPOTEIVOPEVN €AAXIOTn OuXVvOoTnTd
eAéyxou Baoswv/unoBacswyv IoxUouv Kal epapudlovTal Ta avagepoueva oric MN.T.MN. 0 155 & 0
150 kabwg kal oTo MpodéTuno EAOT EN 13242,

2.5. AOKIMEX

O avadoxocg Ba npenel va d1aBeTel otnv EniBAswn OAa Ta Péoa yia Tnv dIe€aywyn TWV dOKIHWV
Kal €MIBEWPAOEWY TOU duPoXAAlkou kaTtd Tnv napaAaPBry Tou. YAIkO To onoio 8a KkpiBsi
akaTtaAAnAo and tnv EniBAewn, dev Ba napaiapBaveral npoc TonoBETnon kal 6a avTikaBioTaTal
ano aAAo katdAAnAo. Ta £€E0da andppiwnc Tou Ba Bapuvouv Tov Avadoxo.

H £ykpion KataAANAOTNTAC Tou appoxaAikou dev anaAldoosl Tov Avadoxo and TI¢ euBUvVeC Tou.

Katd To oTddio eKTEAEONG TWV €PYACI®V, O MNEPINTWON Nou dianioTwOel PYe €pyacTnpiakoug



eAEyXouc OTI TO UAIKO €xel aAAGEel kal dev IkavonoloUvTal Ta KPITAPIA CUPPOPPWONG, O
Avadoxoc cival uneuBbuvog yia OAEC TIG KaKOTeEXVIEC kal Pe €€0da Tou Avaddxou To npoiov Ba

avTikalioTatal and aAAo KaTaAANAo UAIKO.

2.6. AMNOGHKEYZH -META®OPA

O avadoxog eival unoXpewpévog va Aaufavel 0Aa Ta anapaitnta YETPA WOTE va diatnpei Tnv
noloTNTA TOU NApayoueEVOU NPoidvTog KATA TNV EKPOPTWON TOU OTO XWPO TOU £pyou.

a) Na diatnpoUvTal kaBapoi - anaAAaypevol and BAABEpd CUOTATIKA Ol CWPOI TWV TEAIK®OV
NnpoiovVTWV.

B) Na anogeUyeTal o dIaXWPIOHOC TWV KOKKWV KAaTa TNV EKPOPTWON Touc aTo cwpod (diatrpnon
MEYIOTOU UYouc Tou owpou).

v) Na e€aopalileTal n kKaBapoTNTA TWV PINXAVNHATWYV PJeTa@opdc, anddeonc, popTwaonc.

0) Na npopuAdcoovTal ol cwpoi Tou 3A ano OUCUEVEIC KAIPIKEG CUVONKEC.

SUppwva pe TIC Eupwnaikég npodlaypagéc, o nepinTwon nou Ta adpavn cuokeualovTal, ol
HEBODOI Kal Ta UAIKG guokeuaaiag dev Npénel va JoAUVOUV 1 va anopiyvUouv To TEAIKO Mpoiov.

>Tnv EAANGDa Ta adpavn yia Baoeic kal unoBaceic dev cuokeudalovTal, aAAd nwAouvTal Xudnv.

2.7. ZTOIXEIA MNMAPAITEAIAZ

SUPPWVA HE TIGC HEXP! TWPA EAANVIKEG Npodiaypa@EG yia TV ovoudToAoyia Twv adpavav yia
Baosic kal unoBdcesic yIvOTav Xpnon TwWV OVOUATWV TwV 5 Jla@opeTikwyv OlaBabuicswyv
(diaBabuion A, B, I, A, 1 E) via va JdieukpivioToUv Ta OIA@POPETIKA €idnN KOKKOMETPIKWV
KAGONATWV.

SUPewva Je TIC Eupwnaikég npodiaypageg n ovouaToAoyia nou xpnaolyonolsiTal givai:

yla Ta Xovdpokokka :GC85-15 kal GC80-20

yia Ta Aentokokka: GF85 kal GF80

yia 1o all-in: GA85, GA80 ka1 GA75



3. ZKYPOAEMA

3.1. ANTIKEIMENO- KANONIZMOI

H napouaoa TexVIKN neplypa®n kabopilel TIG npodiaypaPEc Kal TiIG JOKIMEC nou unoBailovTal ol
d1apopeC KaTnyopieg okupodEPaTog (avaloya Pe To €id0C KATAOKEUNG AVTIOTOIXEI CUYKEKPIUEVN
no1dTNTa oKUPOodEPATOG), CUNPWVA PE TOUG KavovIouoUC TEXVOAOYiac oKUpodEPATOG KaBwe Kal
pe Tov Néo Kavoviopo OnAiopEvou SKUPOOENATOG.

>Tn Xwpd pac Ta B€pata nou agopoUv TexVoAoyia okupodepaTtoG kabBopilovral anod Tov
Kavoviopo  TexvoAloyiac  >kupodépaTtoc (KTZ-97), nou Onuooieubnke oTto  PEK
315/B/17.04.1997 kai 1oxUel ano Ti¢ 17/10/1997 unoxXpewTIKA yia 0Aa Ta Texvikd 'Epya and
OKUpOOENA.

Mpoogarta €yive «npocgapuoyn» Tou KT=-97 oTIGC analThoeig Tou véou Eupwnaikou MpoTUnou yia
Toigyévta EAOT EN 197-1:2000 (®EK 917/B/17.07.2001) pe Tpononoinon Kupiwg 00wV
a@gopoUv Touc TUMOUG Kal KATNYOpPIiEC avToxNG TOIYMEVTWV MOU ava@pepovTal OTo Keiyevo. H
npooapuoyn auTr dnuoaoielBnke oto ®EK 537/B/01/05/2002 kai autd ioxUouv ano 1/01/2002.
H avToxn Tou dev opileTal Mia w¢ HEoOC O0poc TNG BAINTIKAG avToXnG (3) doKIYiwv oKUPOdEPATOG
(BA/54) aAAG pe Xprion TnG €&vvolac TnG XapaktnploTiknG avtoxnc : fck (characteristic
strength), onwg autr opileTal oTnv § 3.2 Tou KTX-97 kail Tnv § 2.3.1 Tou EKQZ 2000 (®EK
1329/B/06.11.2000).

3.2. XPHZH ZKYPOAEMATOZ

3.2.1. To okupodepya C16/20 Oa xpnoigonolgiTal yia TNV KATAOKEUN MAGK®V, JOKWV,
UNOCTUAWMATWY, TOIXWHATWY, nNEJIAWY, KAl YeVIKA OAWV TwvV OTOIXEiWV nou
avagEPovTal aTn OTATIKN UEAETN Kal Ta oXedia Twv EUAoTUNWYV , o€ onolodnnoTe UWoG N

BaBoc and Tnv snipaveia Tou £dagpouc.

3.2.2. To okupddeua C12/15 XpnoihonolgiTal yia TIC UNOAOINEG KATAOKEUEG TOU £pyouU, ONW®G
Baoswv akpoKIBwTiwv, d1aBAcswVv KAAwdiwv, unooTpwPaToC Nelodpopiny, Kpaonedwy
Kal AoINWV KATAOKEUWV CUPPWVA PE Ta oXEDIa TNG NEAETNC.

Fevika, o TUNOG OKUPOJEWATOC Mou Ba XpnOoIYonoIEiTal yid KABE KATACOKEUR OTa MnAdiola Tou

OUYKEeKpINEVOU €pyou, Ba kaBopileTal and TNV PEAETN Kal TIG TEXVIKEG NEPIYPAPEC €iTE KATOMIV

unodeifewv and Tnv EniBAEnouca Ynnpeaoia.



3.3. EIAH ZKYPOAEMATOZ

3.3.1.

3.3.2.

3.3.3.

3.3.4.

EpyoTa&lako okupddepa (§ 3.7 Tou KT=-97)

EpyoTa&lako okupodeua, AEyeTal To okupodepa oTo onoio o KUplog Tou £pyou (K.T.E.) n
n Ynnpeoia 1 o EMBAENWY €xel NARpn napakoAoUBnon kal €AeyX0 TNC NApaywyng o€
OAeC TIC paoeic TNG (UAIKG, ynxavnuata napaywyng, diadikaciec avapiEng, K.Am.).

EpyooTaoiakd okupodeua (§ 3.8 Tou KT=-97)

EpyooTaciakd okupodepa, AéyeTal To okupodeua orto onoio o K.T.E., 1 n Ynnpeoia | o
EniBAénwv 1 o KaTaokeuaoTnG dev €Xel TIG JIKEC TOU NANPOQOPIEC yia Ta UAIKA, TIG
avaloyiec ouvBeoewc kal Tnv diadikacia napaywyng, AEyXel d€ YOVO TO ETOINO MPOIOV

oTtn 8£€on napaddoewc Tou.

'EToIO okupOdepa (§ 3.9 Tou KT=-97)

'EToIO oKUpODEpa, AEyETAl TO OKUPOJEPA NOU NApAcKeUAleTdl o€ anOCTACN ano To £pyo

Kal JETAPEPETAl OE AUTO:

a) uJetd ano nAfpn avauiEn oe pigep, HYE @opTnyd auTokivnTa n auTtokivnTa -
avadeuTtnpeg (truck - agitators).

B) META ano HEPIKN aAVAMIEN TwV UAIKOV, XWPIC va £xel Yivel gloaywyrn Vvepou, ME
auTtokivnTa — avapikTnpeg (truck — mixers) kal oOAOKANPwWaOn TNG NApaywyneg kaTa
Tn d1adpopr Tou AUTOKIVATOU.

To €Tolgo OKupOdepa pnopei va eival Epyoortaciakd (§ 12.1.1 Tou KT=-97) n

EpyoTa&lako (£Toiho epyoTa&iakd okupodeua, § 12.1.2).

MNpoKaTaoKeun
TeAeuTaia oTn XWpa Pag €xel avantuxBei nMoAU n NPoKATAOKEUR OOMIKWV UAIK®V Kdal
oToIxeiwv and okupddepa, o€ PHOVADEG MPOKATACKEUNG, YId TIG onoieg 1oxUouv Ta Mepi

«EpyooTaciakoU» okupodEpaTtog (§ 3.8) Tou KT=-97.

3.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NMOIOTHTAZ

O Avadoxog Tou €pyou eival uneuBuvog yia TNV JIEvEPYEId TNG MEAETNG OUVOECEWG, Yia KAbe

KaTnyopia okupodEUaToG nou Ba xpnoigonoinBei oTo £€pyo, TNV KATABOAR TNG OXETIKAC danavng

Kal TNV akpifn Tnpnon TnG MEAETNG Kal Twv eniBaAlopévwv ano Tov Kavoviopuo TexvoAoyiag

>kupodEuaToG (KTX) Oladikaociov kal evepyelwv. H peAETN ouvBEoswc Ba yiveral Je Ta UAIKG

(adpavn, TOINEVTO, VvEPO, NpOCBETA) nou npayhaTi 8a xpnoigonoinbolv oOTo €pyo Kal TIC

KaTAAANAEG NoodTNTEC TwV onoiwv, JUE dIKr Tou gppovTida Kal eubuvn, o avadoxoc Ba anooTeilel

OTO €pYaacThplo.



MNa kabe katnyopia OKUPOOEWATOC Mou MNPOoBAENETAl va XpnoigonoinBei oTto €pyo, N MEAETN

OUVBETEWG NpENel va divel:

- TiIc avaloyieg vepoU, TOIMEVTOU, AENTOKOKKWV Kdl XOVOPOKOKKWYV adpavwv katd Bapoc, yia
TNV napackeurl 1m® oupNUKVWPEVOU OKUPODEUATOC. =TOV KaBopiopd TnG nocdTNTAg Tou
TolgévTou Ba é€xouv AngBOsi undwn (MANV TNG avtoxng) ol anaiThosi avlekTIKOTNTAG Mou
nPokUNTOUV ano TIC KAIJATIKEG Kal AOINEG OUVONKEC TG BECEWC TOU £pyou, TN XPHoN Tou, TIG
OUVONKEC KATAOKEUNG Kal AEIToupyiag Tou KAm.

- TIGC KOKKOUETPIKEC O1aBabuioslg Twv adpavwVv UAIKWV Kal Tou HiydaToc.

- Tnv avTtioToixn kaBion Tou OKUPOJEWATOC KAl TNV dnwAesld KABIong cuvapTrnOEl ToU XPOVOU
(loss of slump) yia 30", 60" kai 90" ano6 Tov Xpovo avauigng.

- Tnv docoAoyia Twv NpocBeTwV nou niBavwg anaiteital f {nTeiTal va xpnoigonoinboulyv, yia va
anoktnBouv 1 va PBeATiwBoUV ol emBuPNTEG 1010TNTEC O KABe B€on kal KABe KkaTtnyopia,
gnITaxuvon n enifpaduvon NNEewc, epyaciydoTnTa, K.AM. 1 KAl yia va ikavonoinBouv ol aAAeg
€10IKEG analTroeIG.

- Tnv kapnuUuAn Tou Aoyou N/T - avTtoxng nepi Tnv anaitoluevn avtoxn fa, katd Tnv npyp.
5.2.3.3 Tou KTZ.

- Tnv pop®n Twv JoKIMiwV nNou xpnaoigonoifdnkav (KuBIka r KUAIVOpIKA).

- Tnv 0g1pa TwWV KOOKiVWwV nou xpnaoigonoindnke (Feppavikda i AJepikavika).

- Tig IkavonoloUHEVEG €IOIKEC AaNaITHOEIC NOU evOEXOUEVWG InTRBNKav.

- Tnv TApNon Twv emitay®wv Tou KT yia TNV MEPIEKTIKOTNTA O TOINEVTO aAVAAOYWC HEYiOTOU

KOKKOU, Tov Aoyo N/T kal Tn 8£€0n TNC KOKKOPETPIKNAC KaUnUuAng adpavamv.

MNpo TNG MEAETNG ouvBETewC, Ba yivetal EéAeyxoG (kal Ba yvwaoTonolgiTal To anoTEAECUA Tou) TNG
nPayuaTikng oTaddung avroxng Tou TOIYMEVTOU Mou xpnolgonoifdnke (aveEaptnTwg TUNMOU N
KaTtnyopiag), waoTe va €ival duvarr n Tpononoinon Tng ouvBECEWG N va €nionPaiveral n avaykn
ENAVAANWEeWG TNG MEAETNG OUVBECEWG, av auTr n OTAaBun avroxng Tou Toigévrou (nou Ba
napakoAouBeital) PeTaBAnBei ouciwdWC KaTa Tn JIAPKEIQ KATAOKEUNG TOU €pyou. H HEAETN
ouvBeoswe Ba enavaAaupBaverar acPailwg, O6tav aAAalel n nnyn AQWEwc Twv adpavwv, Ta
npocBeTa, o TUNOC A N KATnyopia avToXAC TOU TOIYEVTOU K.AM. Katd TIG diatd&eic Tou KT
5.2.1.5.

3.5. NAPATQIH ZKYPOAEMATOX

Ma Tnv Napackeur] ToOU OKUpodENATog Ta UAIKG 6a avapiyvuovTal anapaithTwe JE PINXavikoug
avapIkTAPEG, €EoNAIOUEVOUC YE Ta anapaiTnTa épyava kal EapTrhuaTta yia TNV akpifr HETPNoNn
TWV EICEPXOMEVWV UAIKWV Kal TOU VEPOU Kal Tov kaTtd PBouAnon kaBopiopd Twv €mbuunTov

avaloyiwv. H pétpnon 6a yviveral kata BApoc kKal PJe TNV akpiBeia nou npodiaypd®eTtal oTnyv §



6.6 Tou KT=. O avapiktipag 6a ikavonolsi TIC anaiThoEIC Tou napapTnuaTtog B Tou MpoTUnou
EAOT-346.

& E€TOINO OKUPOOEPA MOU METAPEPETAI PE AUTOKIVATO — avadeuTnpa EMITPENETAl HOVO N
NpooBrkn UNEPPEUCTONOINTIKOU, MOU OUVOJEUETAl ano enavapién didpkeliag TOUAAXIOTOV TPIWV
(3) AenTwv, OTIC ypryopeg oOTpoPEéC Tou avadeutnpa (8 wg 12 oTpogec avda AenTto).

AnayopeUsTal n NpooBnKn UNEPPEUCTONOINTIKOU 0TOV KAdo TNG avTAiagc.

Av n npounBeia £T0IJOU OKUPODEUATOG YiVETAI and £pYOOTACIA NAPAYWYNC OKUPOOEPATOC auTd

Ba 1kavonoloUv TIC anaiTrioei¢ Tou apBpou 12.1 Tou KTZ-97 kal 191aiTEpa Ta NAPAKATW:

a) O unevBuvoc Napaywync Kal NoloTNTAg ToUu EpYOCTACIOU NAPAYWYNG ETOIHOU OKUPOOENATOG,
0 onoio¢ &xel Tnv €uBlvn yia TNV nNoIOTNTA TWV XPNOIHMOMNOIOUMEVWY UAIKWV Kdl Tou
napadidopEvou okupodEuaTog Ba gival SINAWHPATOUXO0G UNXAVIKOG e anodedelypévn euneipia

oTNV Napaywyn kai Texvoloyia Tou okupodeuartog (KT=-97 apbpo 12.1.1.3).

B) To epyooTaadio Napaywyng ETOINOU OKUPODEUATOG NPENEl va Thpel MnTpwa kal AiaypduuaTa
avToXnC TOU MapayouEéVOU OKUPOJEWATOC Bewpnueéva anod TO KEVTPIKO €pyacTrplo Tou
YNEXQAE (KEAE) n and Ta nepigpepeiaka epyactrpia (MEAE) olupwva pe Ta apbpa
12.1.1.7,12.1.1.8 k.An. Tou KTZz-97.

y) To epyooTdcio napaywyncg €Toigou OKUPodEPATOC Ba anooTEAAEl Ye KABe popTio kKaTtd Tnv
napadoon Tou okUupodEpaTog pali pe To AeATio AnNooTOANG ZkupodepaTtog (KT=-97 dapbpo
12.1.1.16) kai AegATio kataypapnc Twv JUYIioEwv TWV UAIKQV Napackeung (karaypagiko
PRINTER).

Ta npoTteivoyeva and Tov Avadoxo €pyooTacia napaywyng OKUpodEWATog, Yia Thv
npoundsia eToigoU OKUPODEUATOC OTO £pyo, Ba aflohoynBolv and Tn EniBAénouca
Ynnpeoia, n onoia Ba kpivel av ikavonoloUv OAEC TIC anaITACEIC TWV OXETIKWV dIaTAEEWV ToU
KT=-97, Tou oxediou npotunou EAOT 346, Tou KavoviopoU dlevEpyelag EAEyXou MnoidTNTAG

UANIKOV Kal €pywv OEK 332/B/28.03.2001 kai TIC anaithosiC TnNC napoUodg TEXVIKAG
npodiaypagnc.

H oUvBeon kal OAa Ta oToIXEia Napaywyng Tou okupodERaToG Ba kataypagovTtal os €IdIKO
ekTUNWTN (deATio kKaTaypagikou) nou Ba unoBaAAeTal kaTta Tn didpKela KAOE OKUPODETNONC

otnv EniBAewn yia €Agyxo.



3.6. META®OPA ZKYPOAEMATOZ

SUNpwva JE To apBpo 7.2 Tou KT=-97 OTAV N METAQPOPA TOU OKUPOJEWATOC YiVvETAl WE
auTtokivnTa avadeuTrnpeg, IoXUsl n nap.2 Tou oxediou npotunou EAOT 346, nou opilel wg
MEYIOTO XPOVO aVvAMIENG — METAPOPAC — €KPOPTWONG TNV 1 Y2 wpa, naparteivopevo kata 20

AenTd o€ nepinTwon XpHoswe enifpaduvTh.

O Avadoxoc unoxpeoUTdl he OIKA ToUu PECA Kal KATAAANAQ €KMNAIOEUPEVO MPOOWNIKO VA EKTEAEI

TIG OEIYUATOANWIEC KAl OAOUG TOUC £Mi TOMOU €AEYXOUC.

O1 €Aeyxol MolOTNTAG TOU OKUpodEuaToG Ba yivovralr and Ta epyaothpia Tou YMNEXQAE, Ta
gpyacTtnpia Twv AvoTatwv EknaideuTikwv IdpupdT®WV KAl ano avayvwpiogeva ano To
KEAE/YMEXQAE epyaoTtnpia, ue ¢povTida kal dandvn Tou Avadoxou, uno Tov €AEyXOo Kal Tnv
gykpion Tng EmBAénouaac Ynnpeoiac.

3.7. KANONIZMOI - MPOTYTIA

Kavoviopog TexvoAoyiag ZkupodéuaTtog KT=-97 (®EK 315/B/17-4-97), kabwg kai Ta oxedia
npotunwv EAOT kai ol €dikéc npodiaypa®eg XK Tou KEAE/YMEXQAE oTIC onoieg autdg
Nnapanéunel.

Kavoviopog Toipgévtwyv (M.A. 244/29-2-80 ®EK 69A/23-3-80).

EAOT EN 197-1:2000 >uUv6eon, npodiaypd@ec Kal KpITApId OUPHOpPWONG yia Ta Koiva
TOIMEVTQ.

ToIYEVTA YIA TV KATAOKEUN £pywVv and okupodeua ®EK 917/B/17-7-01.

EAANVIKOC Kavoviopog yia Tn MeAéTn kal Kataokeur ‘Epywv anod OnAiopévo Zkupodepa EKQX
2000 (®PEK B'1329/6-11-2000).

EAANVIKOC AVTIOEIONIKOG Kavoviopog EAK 2000 (®EK 2184/B/20-12-99).

Kavoviopog TexvoAoyiag XaAUBwv OnAiopévou ZkupodépaTtoc KTX 2000 (DEK 381/B/24-3-
2000).

Kavoviopog dievepyelag EAEYXOU MoloTNTAG UAIK®WV Kal Epywv (PEK 332/B/28-03-01).

DIN 1045/ DIN 1048 yia onAIouéEVO OKUPOJEUa

DIN 1045/ DIN 1047 yia GonAo okupodepua.

DIN 4226 yia Ta adpavn.

3.8. KATHIOPIEZ ZKYPOAEMATOZ-ZTOIXEIA NMAPATTEAIAZ

To okupOdeua diakpiveral o€ dIAPOPEC KATNYOPIEC avaAoyws TnG avToxXng Tou oe BAiwn, ot

nAIkia 28 nuUepwvV, TNG €pyaciyoTnNTAc Tou, TNG avBekTikOTNTAC (di1apkela oTo XpOvo) Kal TnG



Katnyopiag £kBeong ot dia@opa nepiBaAiovra, K.A.n., cUPPWvA HPE Ta endueva (e1DIKEG

anaiTAoEIG NoU JMNOPEl va undapyouv avaAoya HE TIC avAyKeG Kal TIC OUVBNKEC Tou €pyou).

Katnyopigg avtoxng (strength classes)

MNa Tn MEAETN KAl KATAOKEUN TWV £pywvV XpnoigonoloUvTal Ol KATNYOpieG OKUPOJEUATOG ToU
nivaka 2.2 tou KT=-97, 6nou o npwTog apiBuoc kabe kaTtnyopiac opilel TNV XapakTnpIoTIKN
avToxn ek@paldpevn o MPa nou d1ANIOTWVETAl OTAV O EAEYXOCG YiveTal PE KUAIVOPIKA JokKipia
dlapeTpou 15 kal Uwouc 30 cm kal o OeUTEPOG TNV XAPAKTNPICTIKN avToxXn OTav o &€AeyXocC

yiveTal pe kuBika dokiyia akung 15 cm (oxnua 1).

1 MPa =1 N/mm’ = 10.2 kpfem’ SxAMa 1 : Katnyopieg okupodepaTtog (M.X.

C16/20
C 16/20 /20)
Kuhivdpog Kupog
157 Kl
o 15
30
SUgewva pe Tov EKQS 2000 n xpnon Tng
15 W katnyopiag C12/15 o0& onAiogévo OKUPOdENQ
emTpEneTal POVO via KTipia HE TPEIC TO MOAU
f =16 MPa f =20 MPa

0pOPOUC Kal XWwpic au&nuévec anaiTnoelg
nAaoTipoTnTag (§ 2.3.2) kal n xpnon Tng kartnyopiag C16/20 yia KTipla PE TPEIC TO MOAU

0pOPOUC KAl AUENMEVEG analTACEIC NAAQCTIYOTNTAC.

TENOC VIO MNPOEVTETAPEVO OKUPOOepa Oev enmiITpEnovTal ol kartnyopieg C12/15, C16/20 kal

C20/25, aAAG povov peyaAlTepec.



Mivakag 1 : Katnyopieg okupodepaTtoc (KT=-97)

KaTtnyopia fo, KUA. fu, KUBOU
OKUPOJEPATOC
(MPa) (MPa)

C8/10 8 10
C12/15 12 15
C16/20 16 20
C20/25 20 25
C25/30 25 30
C30/37 30 37
C35/45 35 45
C40/50 40 50
C45/55 45 55
C50/60 50 60

MNépa anod TIC KaTnyopieg auTég oto Eupwnaiko MpdTtuno EAOT EN 206-1:2001, npoBAcnovTal
KaTtnyopieg BAINTIKNAG avToXAC yia To okupodepua pexpl C100/115. O KT=-97 6a npEnel va €xel
anooupBei peExpl Tov AskéuBpio Tou 2003 kal va ioxUosl To EAOT EN 206-1.

4. AZOANTIKA

4.1. ANTIKEIMENO

Ta ao@aATikG piyyata €Xouv egupeia XpAoON OTNV KATAOKEUN £pywv odonoliag Kal YEVIKOTEPA
OMNouU MPOKEITAl va KUKAOPOPNOOUV I va oTaBusuoouv Tpoxo®opa. O1 1010TNTEG TwV adpavwyv
UAIK@V €ival Kpioiung onuaciac yia Tnv noidtnTa Tou €pyou, MIAg KAl auTtd (pEPOUV OUCIACTIKA
TO POPTIO evOC aoPaATIKoU £pyou ev® anoTeAouv To 90-95% kaTd BAPOC TOU CUPNUKVWHEVOU

ao@aAToMiyuaToc.

O pOAOG TOUC OTO AOCQPAATOMIYMA €ival KATAAUTIKOG: HETAQEPOUV Ta @opTia kaBeTta orta
UMOKEIJEVA OTpWPATA HE TNV eAdxiotn duvaTth ouvOpoun Tou ac@aATikoU ouvdeTikoU,
d1aTNPWVTAC TO £PYO0 OTO OMOI0 CUPUETEXOUV OTNV apxIKn Tou Hop®n kKdl npoodidovrdac Tou

€10IKEG 1I010TNTEC avaAoya We TN XpHon Kal TIG anaiTrnoeic oxedlaguou.



H nio koiviy NepinTwon ao@aATIKOV HIYMATWV €ivdl autd nou napackeudalovral YE €V BepUO
avapiEn adpavwv UAIK®OV Kal ao@aATIKoOU OUVOETIKOU Of GUYKPOTNUATA avauiEnc. Ta adpavh
UAIKG, agou avapixBolv, nepvave ano Enpavthipa e GAOYIOTPO. 3TN CUVEXEIQ KOOKIVI(ovVTal yid
va diaxwploToUVv 0 KAGOoPATa PeyEBoug kal anoBnkelovTtal ge evdidueoa oiAG. O NooOTNTEC
Twv adpavwv nou anairroUvTal yia kaBe avapiypa, Quyilovral kalr TpopodoTouvTdl OTov
avauikTipa Tou CUYKPOTANATOC, 6nou avadesUovTal Bidla YE TAUTOXPOVO WEKACTHO TOU BepuoU
ao@aATikoU ouvdeTikoU. (ASTM D9995-95b)

Ma €1d1kd avTioAlgOnTIKO TANNTA KUAIVOPWVETAI NposnaAeigpevn wngida n aAAo uAikd katd Tnv

KATAOKEUN OTPWOEWV KUKAOQOpPIiag NeETa Tn dIAoTpwaon Kal cuhdnuKvwaon.

Ta adpavr nou xpnaoigonoloUvTal yid AOQAATIKG WiyhaTa NpENEl va MNpoEPXovTdl navrta ano
B8palaon kal va un xpnoigonoloUvTal TNV NPWTOYEVH TOUG HOPPR, WOTE va NPOKUMNTOUV UYIEIG
YOVIOOEIG KAl TPAXeic emM@AVEIEG KAl TO OXNUA TOV KOKKWV va HNV €XEl AVOUOIOHOPPIEC
dlaoTdoswv. Avaloya HeE Tnv Xpnon yia Tnv onoia npoopifovral (aopaATiKa OKUpwWTa,
aoPAaATIKEG BACEIG 1 aoPAATIKG oKUpodEUaTa) nNpodiaypdgovTal ENITPENTA OpId YIa TIC IB10TNTEG
Touc. OI Kpiolgec NapdueTpol Nou xapakTnpidouv €va adpaveg UAIKO yid Xpron O aoQaATIKO
MiyMa €ival n KOKKOMETPIKN O1aBaduion, To OXAMA TwV KOKKWV, N EMEQAVEIAKn u@n, ol
npoopieic, N caBpdTNTA TOU NETPWHATOC, N ANOPPOPNTIKOTNTA KAl N XNMUIKA CUYYEVEId PE TO

ao@PAaATIKO OUVIETIKO.

4.2. KANONIZMOI

O1 enionuec 1o0xUouoec diIaTaEeic yia adpavr acQaATIK®V £pywv €ival ol ‘TIpoTuneg TeEXVIKEG
Mpodiaypagpéc’ A250, A260, A265 Tou 1966 (Ynoupyeio Anuociwv 'Epywy, AlcuBuvaon M3B). lMNa
TNV MEPINTWON TWV AVTIOANICONP®YV OTPWOEWV KUKAopopiac €xel ekdoBei oxXeTIKR odnyia anod To
YMNEXQAE (Aeképppioc 1985).

To npotuno EAOT EN 13043 : 2002 - "Adpaviy ac@aATOMIYHATWV KAl ENIPAVEIAKOV
EMNIOTPWOEWYV 00wV, AEPOdPOMiwV Kal AAAWV NeEPIOXWV KUKAopopiac oxnuaTtwv", dev kabopilel
anayopeuTika Opla, nou B6a napapeivel BEpa Tomikng vouoBeoiac, aAAa npoaodiopilel Koivh

opoAoyia og 6An Tnv Eupwnaikn 'Evwon yia katnyopieg availoya pe Tnv €€etaldopevn 1016TNTA.

AOYyo TnGc naAaiotntag Twv Mpdtunwv Texvikwv Mpodiaypapwv Tou YMEXQAE, oTIiG VEeg
dnNUONpPATNOEIC TWV £pywv npodiaypapovtal cuvnbwc npdoBeTec anaiThosIiC KaAUnTovTac To

KEVO.

O1 YEBODOI EAEYXOU AUTWYV TWV adpavwy gival ol €ENG:

XovOpodkokka — AENTOKOKKA adpavn



AASHTO T-2

ASTM D75

EAOT EN 932-1:1996

M&Bodol AsiypaToAnwiag

AASHTO T-248

ASTM C702

EAOT EN 932-2:2000

ME£Bodoc Meiwaong epyacTnpIaKk®wV dEIYHATWV

AASHTO T-27

ASTM C132

EAOT EN 933-1:1998

KokkouEeTpIKkn AvaAuon

AASHTO T-11

ASTM C117

EAOT EN 933-1:1998

MpoadiopioPOG NaINaing

EAOT EN 933-9: 1999

MnAe Tou peBuAeviou

EAOT EN 933-8:2000

IcodUvapo auuou

EAOT EN 933-3:1997

BS 812 part 105

Mpoadiopiopoc Aciktn MAakog1douc

EAOT EN 933-4:2000

BS 812 part 106

MpoadiopIoPOC AEiKTN ZXAHUATOG

EAOT EN 933-5:1999

MocooTo enipaveiwv and Bpauon

EAOT EN 933-6:2001

FwVIOdeC AENTOKOKKWY adpavwv

AASHTO T-96

ASTM C131

EAOT EN 1097-
2:1998

AvToxn o 6pupuaTiond (Los Angeles)

EAOT EN 1097-
2:1998

BS 812 part 112

Aokiun kpouong (Impact Value)

AASHTHO T-279

ASTM D3319

Aokiun avTtiotaong o oTiABwon (PSV)




EAOT EN 1097-
8:2000

BS 812 part 114

EAOT EN 1097-8 anne :

A

BS 812 part 113

AvToxn og enigpaveiakn anoTpiyn (AAV)

EAOT EN 1097-
1:1996

AvTioTaon os @Bopd (micro-Deval)

EAOT EN 1097-
9:1999

AvTioTagn os anoTpiyn ano TpoxoUug PE KapPpid

AASHTO T-255

ASTM C566

EAOT EN 1097-
5:2000

Meplexouevn uypaaoia

AASHTO T84, T85
ASTM C128, C127

EAOT EN 1097-
6:2000

Eidikd Bapn kai udpoanoppoPnTiKOTNTA

AASHTO T-19

ASTM C29

EAOT EN 1097-
3:1999

daivopevo Bapog

AASHTO T-103

EAOT EN 1367-
1:2000 1 - 2:1999

AVOEKTIKOTNTA O KUKAOUG WUENC — anowuéng

AASHTO T-104

ASTM C88

EAOT EN 1367-
2:1999

Aokiun Begikol payvnaiou

EAOT EN 1367-
5:2002

AvTioTaon os Bgpuiko shock

EAOT  EN 12697-
11:2003

Suvagela Npoc aoPpaATIKG OUVOETIKA




EAOT EN 1367- Aokiuyry  BpaopoU  “Sonnenbrand” BacdATn  Kal

3:2001 anoouUvBeon okwpiag o1drpou

ENAOT EN 1097-

2:1998

EAOT EN 1744- XovOpOKOKKEG eEAappoBapnG NPoouiEeIC

1:1999

EAOT EN 1744-1 AnooUvBeon JlaoBeoToUX0OU MUPITIOU YId OKWPIEC
UYIKApivev

EAOT EN 1744-1 AnocuvBean yia OKWPIEG UWIKAMIVWV

EAOT EN 1744-1 >TaBepdTNTA OYKOU adpavwyv and okwpia oidfipou

EAOT EN 196-2:1995 >TaBepdTNTa OYKOU adpavwyv anod okwpia oidnpou -
npoaodiopIiouoc o&s1diou Tou payvnaoiou

EAOT EN 1367- MpoadiopIoPOC AVTOXNG 0 WUEN — anowuén

1:2000

EAOT EN 932-3:1996 Aiadikacia  kal  opoloyia  yia  anAonoinueévn

NETPOYPAPIKN NEPIYPAPN)

Odnyia 76/769/EEC

Alapuyr enikivOUVWY ouaiwV, ol onoiec ekppalovTal
og ym?

Filler

EAOT EN 1097- Mpoadiopiopoc paivopevou 1d1koU Bapoug Tou filler
7:2000

EANOT EN 13179- Delta ring and ball

1:2001

EAOT EN 1097- MNpoaodiopIoPOC Tou NopwdoUC ENPOU CGURMUKVWUEVOU
4:2000 filler (Rigden)

EAOT EN  13179- Ap1Buoc acpaATeviou npoabeTou filler

2:2001

EAOT EN 1744- AlgAuTOTNTA OTO VEPO

1:1999

EN 1744-4 EunaBeia oTo vepo

EAOT EN 196- MepIeKTIKOTNTA avBpakikwV acBeaToAiBikou filler

21:1994




EAOT EN 459-2:2002 : T[lepiekTIKOTNTA UdpoEsidiou Tou acBeoTiou MIKTOU
filler

EAOT EN 1744- : AnwAeia nUPWONG INTANEVNG TEPPAG

1:1999

EAOT EN 1097- : ®aivopevo Bapog XaAapnc oupnukvwaong os knpodivn

3:1999

EAOT EN 196-6:1994 :  EIDIkf €nipaveia KaTa Blaine

4.3. MNMAPAIQrikKH AIAAIKAZIA

a) EEopugn

H €E0pu&n Twv NeTpwNATWY Nou npoopilovTal yia Xpnon o ac@aATIKa 6a npenel va yiveral os

UYI€iG OYKOUG 0To AaTolEio, UE anoppiyn:

e  OAWV TWV PN KABapwv Kal pn uylov THNUaTwv

e TWV NEPIOXWV ENAPNG KE YEITOVIKA NETPWHPATA, YN UYIN
e TWV ENIPAVEIGK®V TUNHATWV TOU HETWMNOU

e  TWV YAIWOWV N apYIANIK®V NpoopiEewv

e  EEVWV AOINMWV UAIK®OV

B) Aladikacia ©pauong- Koakiviong

'Eva olvnBec ouykpoTnNa Bpalong — KooKiviong adpav@yv yia Xpron o€ ac@aATIKa anoTeAsiTal

ano:

e [lpodialoyéa yia anopdkpuvon Twv emBAABwV dapyiAlIkwv MpoopiEewy npiv TNV
npwToyevr Bpauon
e OpauoTrpec NnpwToyevoUc, deuTepoyevoUc Kal TpiToyevoUg (TpiBeia) Bpavong
e Kookiva vyia Tnv Tagivounon kai Tnv Onuioupyia OlAQOPETIKWV KOKKOHUETPIKMDV
KAQOUATWV
©a npénel va diveTal 101aiTEpN Npogoxn oTnV eKAoyr Kal otnv pUBHIoN TV PNXavnuaTwyv
Bpalionc kKabwg kal aTnv TpoPodoaia WOTe va Punv dnuioupyoUvTal NpoBARNATA OTA TEAIKA

npolovTa Onwg :

e QUENMEVN NEPIEKTIKOTNTA NAINAANG OTAV AUUO
e UMOUEYEDBEIC KOKKOI 0TA XOVOPOKOKKA KAAopaTa

e Unap&n apyIAIK@V NpoapiEewv



Y) ‘EAgyxol napaywyng

e To oUoTnua eA&yXou TNG NApaywyng npenel va nAnpoi TIG NapakaTw npoUnobEoeIc:

e [lp€nel va undapyxel £AeyX0G TAUTOMOINONG KAl TWV EVOIAUECWY UAIK®OV KAl TWV TEAIKOV
npoiovtwy, dnAadn diadikaciec eAEyXou TNG Napaywyikng diadikaoiag kal pubuiong Twv
NAapaPeTPWV NPoG EAAEIYPN TWV ANOKAIGEWV ano To gTOXO.

e [lp€nel va yiveral TauTonoinon Kal EAEYX0oG TwV BAANTIK®WV CUCTATIK®OV CUNPWVA UE Ta
Opla nou npoBAEnouv ol ToMNIKoi Kavoviouoi.

e H anoBnkeuon npenel va yiveral e eAEyXOUEVO TPOMO KAl KABe anoBnkeupévn napTida
UAIkoU va eival nAnpwg avayvwpioiyn. To anoBnkeupévo UAIKO NPENEl va eAEYXETAl yia
moeavh aAAoiwon Twv I0I0TATWV ToU.

e To UAIKO Ba npénel va €ival avayvwpioigo wg npog TNV nnyrn Kal Tov TUMNo Tou HEXP! TO

TeAIkO onueio nwAnong (IxvnAaoigoTnTa).

4.4. ANTENAEIZEIZ XPHZHX
Ta adpavr) nou XpnoigonoloUvTal Yid dOPAATIKO OKUPOJEUa TAMNNTWV KUKAoPoOpiac ugioTavTral

MeyaAn katandvnon Kai ol anaiThoeig Toug sival 1I31aiTepa auEnuEVeG o OXEON WE Ta unoAoina.

>Tov EAAAOIKO Xwpo Ta aoBeoToAIBIka adpavr) unapxouv o agBovia Kal xpnaoigonoiolvTal Kai
yla QuTEC TIG £QapUOYEC. 'EXOUV OUWG TO MEIOVEKTNHUA OTI €XOUuv TNV Tdon va «yuaAilouvs,
ONAadn €xouv HEIWPEVN avTioTaon o€ OTIABwON, WE ANOTEAECUA TNV HEIWHEVN avOekTIKOTNTA
TWV £PYWV OTO XPOVO. AUTO UMOPEi va avTINETWNIOTEI HE TN XPron avTioAigdnpwv adpavwyv, Ta

onoia kaAUunTovTal gav EExwpIOTH KaTnyopia xpnong.

4.5. AMNIOOHKEYZH - META®OPA - ZY>ZKEYAZIA
AnoBnkeuon-XeIpiouog

O napaywyog npénel va AapBavel 0Aa Ta anapaitnTa JETPA ®WOTE va diatnpei TV nNoioTnTa Tou
napayouevou NpoiovToC TOOO KATA TNV E0WTEPIKA diakivnon Tou anod Tnv napaywyn oTo onueio

anoBeong, KaTta Tnv anobrkeuan Tou, 600 KAl KATd TNV PpOPTWON 0TO TEAIKO JETO NETAPOPAC
EidikoTepa, Ba npénel va diveTal 101aiTEpN NPOCOXN OTA NAPAKATW:

e va diaTnpoUvTal kaBapoi —analAayuevol and BAABEPA CUCTATIKA Ol CWPOI TWV TEAIKWV
npoiovTwy

e va ano@elyeTdl 0 JIAXWPIOHOC TWV KOKKWV TWV MPOIOVTWV KATA TNV €KPOPTWAN TOUG
oTov owpo anobrkeuong (diatrhpnon HEyIoTou UYWouc Tou owpoU)

e va eao@aAileTal n kaBapdTNTa TWV PNXavnuatwv PeTagopdc, andbeong, poOpTWONG

(kapdTOEG POPTNYWV-KOUBAC (POPTWTH KAM)



e va eAEYXETAI TO ANOBNKEUNEVO NMPOIOV Yia aAAoiwon TwV IBIOTATWY TOU Kdl yid

EMIPHOAUVON Pe BAANTIKEG OUCTIEC.

MeTagopa

O1 ouvBnkeg PeTaPopPaAc sival duvaTtdv va eNnNPEACOUV KAaBopIoTIKAa TNV MoloTNTA TOU MPoiovTog
npoc xpron. NMpénel va AauBavovTal Ta anapaitTnTa PJETpa npooTaciac TOoo KaTta Tnv odikn 600,

KUpiwG, KaTa Tnv BaAdoaoia YETA@OpPA Tou.
2 uokeuaaoia

SUupwva pe TIC Eupwnaikég npodiaypagéc, o nepinTwon nou Ta adpavn cuokeualovTal, ol
HEBODOI kal Ta UAIKG guokeuaaiag dev NpéEnel va JoAUVOUV 1 va anopiyvUouv To TEAIKO Mpoiov.

>Tnv EAANGDa, dev ouvnBileTal n cUOKeUaAaoia Toug, JETAPEPOVTAl HOVO XUdNnvV.

4.6. ZTOIXEIA MAPAITEAIAZ
OvopartoAoyia

SUpewva Pe TIC EAANVIKEC Mpodiaypa®Ec kal kavoviopuoUg n ovoudToAoyia nou Xpnaiyonolsital

yia Ta d1agopa KAGoPaTa Kal yid TIC OIaQOPETIKA €idnN aC@AATIK®V PIYHATWYV €ival n akoAoubn:
Ma Ta aoPaATIKa oKUPWTA: SKUPA HUE PEYIOTO KOKKO 2 12"

F1a TIC aOPAATIKEC BACEIC: a) XAAIKI HE HEYIOTO KOKKO 1 %2,/ 17, B) YapHNiAl HE PEYIOTO KOKKO
3/4”’ r'] 1/2”,Y) (‘]IJIJOC, 5) 3A

MNa To aopaATikO okupodeua: a) XaAikl Ye pEyIoTO KOKKO 1 2”1 17, B) yapuniAi pe péyioto
KOKKO 34", N ¥2",y) aupog, d) naindaAin, €) 3A yia Xpron 0 AOPAATOOKUPOJEUA YEYIOTOU KOKKOU

1/2 ”

SupQwvia ayopaoTr-npounsuTn

'OAa Ta xpnoiponoloUueva oTo 'Epyo UAIKG UNOKEIVTAl apXIKa o€ EAEYXO0 NOIOTNTAG, WOTE va
nioTonoinBei 0TI NANPoUV TIG NpodiaypagpEC Kal anaiTAOEIG Tou £pyou. Ma auTov Tov akono n
Ynnpeoia, napoucia Tou Avadoxou, NpoxXwpei oTnv AfWn avTinpoowNeEUTIK®OV JelyUaTwy. Ta
UAIKG XpnoiponoloUvTtal oTo 'Epyo Yovo PETA TNV €E£TACH TOUG KAl KATOMIV EYYPAPOU EYKPITEWG

auTwV.

O £€Aegyxoc nou aokeital and Tnv Ynnpeoia kai n npoowpivr], HEOW TNG AVWTEPW EYKPICEWG,
anodoxn Xpnoigonoinonc dsv anaAAdcoesl Tov Avadoxo ano Tnv euBuvn noidTNTAC TWV UAIK®OV

autwv Oedopévou OTI €ival O AMNOKAEIOTIKA UnNeUBUVOC yid TNV €KAOYN TwV UAIKQV, TNV



XpnNolgonoinon Toucg Kal Tnv €KTEAEOn TNG epyaciac cUp@wva He Tnv MpoTtunn Texvikn

Mpodiaypa®n.

O apIBuo6C Twv delyuaTwy nou AapBavovTal Kal N ouxvoTnTd OsiyuaToAnWImyV, EKTOC aUTWV nou
npodiaypdgovTal, evanokeivTal kal otnv kpion Tng EniBAénoucacg Ynnpeoiag. H Ynnpeoia &xel
dikaiwua va anoppinTel onolodnnoTe UAIKO akaTAAANANG noidtnTac (KOKKOUETPIKN diaBabuion,

uyeia, NAAoTIKOTNTA, K.A.M.)

3.3. TEXNIKH NEPITPA®H EPrAzIQN ErKATAZTAZHZ

Ta unoyeia kaAwdia 6a eykaBioravral cUuPwva pe 10 “Appendix A4” Tou NApOVTOC TEUXOUG.
>TIC NEPINTWOEIG ONou Ta Ynoyeld kaAwdia eykadioTavral og pn diauopPWHEVOUG dPOUOUC N
gykardoraon 6a yivel oUyewva pPe Ta npoBAenoueva ortnv nap. 2.1.2 kal agopd Tnv

€£yKaTaoTaon TWV UNOYEIMV THNHAT®WV ToOU unoBpuUxiou KaAwdiou.



4. SUBMARINE OPTICAL FIBER CABLES

4.1. SPECIFICATIONS
4.1.1. Optical Fibers

4.1.1.1. The submarine optical fiber cable shall contain 24 optical fibers, 6
fibers, which shall conform to the latest edition of ITU-T Recommendation G-

655 and 18 fibers which shall conform to the latest edition of ITU-T
Recommendation G-652.

Furthermore the supplier shall be compliant with the requirements here
specified.

ITU-T G.655: Subcategory E (G.655.E)

The subcategory should provide 100 GHz typical minimum channel spacing.

Fiber attributes

Attribute Detail Value
] ) Wavelength 1550 nm
Mode field diameter Range of nominal values 8-11 um
Tolerance = 0.6 um
Cladding Diameter Nominal 125.0 ym
Tolerance £1pum
Core concentricity error Maximum 0.6 um
Cladding non-circularity Maximum 1.0%
Cable cut-off wavelength Maximum 1450 nm
Radius 30 mm
Macrobend loss Number of turns 100
Maximum at 1625 nm 0.1dB
Proof stress Minimum 0.69 GPa
Dmin (A):1460-1550 nm 5.42/90(A-1460)+0.64
Chromatic dispersion coefficient Dmin (A):1550-1625 nm 3.30/75(A-1550)+6.06
(ps/nmekm) Drmax (A):1460-1550 nm  |4.65/90(A\-1460)+4.66
Dmax (A): 1550-1625 nm |4.12/75(A-1550)+9.31




Cable attributes

o M 20 cables
PMD coefficient Q 0.01%
Maximum PMDq 0.2 ps/vVkm
Attenuation coefficient Maximum at 1550 nm 0.35 dB/km
Maximum at 1625 nm 0.4 dB/km
Maximum individual splice 0.1 dB
connection loss (#splices < 16)
Termination loss 0.6 dB
Extent length 2500 m
Lengthening factor (catenaries, 1.03
Dielectric cable pigtail lengthening 0.5 km
Maximum PMDgq 0.5 ps/vVkm

ITU-T G.652: Subcategory D (G.652.D)

The subcategory is suitable for the transmission systems up to STM-64.

Fiber attributes

Attribute Detail Value
] ) Wavelength 1310 nm
Mode field diameter Range of nominal values 8.6-9.5 um
Tolerance £+ 0.6 um
Cladding Diameter Nominal 125.0 mm
Tolerance £ 1pum
Core concentricity error Maximum 0.6 um
Cladding noncircularity Maximum 1.0%
Cable cut-off wavelength Maximum 1260 nm
Radius 30 mm
Macrobend loss Number of turns 100
Maximum at 1625 nm 0.10 dB
Proof stress Minimum 0.69 GPa
)\Omin 1300 nm
Aomax 1324 nm
Chromatic dispersion coefficient Soma 0.092 ps/nmZ2ekm
o M 20 cables
PMD coefficient Q 0.01%
Maximum PMD, 0.5 ps/Okm




Cable attributes

o M 20 cables
PMD coefficient Q 0.01%
Maximum PMDgq 0.2 ps/vVkm
Maximum from 1310 nm to 0.4 dB/km
) o 1625 nm
Attenuation coefficient Maximum at 1383 nm 0.4 dB/km
£3 nm
Maximum at 1550 nm 0.3 dB/km
Maximum individual splice 0.1 dB
connection loss (#splices < 16)
Termination loss 0.6 dB
Extent length 2500 m
Lengthening factor (catenaries, 1.03
Dielectric cable pigtail lengthening 0.5 km
Maximum PMDgq 0.5 ps/vkm

4.1.1.2. The manufacturer shall declare in his offer the above mentioned technical
characteristics and he will submit test reports confirming the declared
characteristics. He will also refer the specification (national or international)
according to which the tests were carried out (ITU specifications or

recommendations are preferred). Furthermore, the manufacturer shall declare

the fiber materials as well as the protective materials of the fibers.

4.1.2. Colors of fiber optics and fiber optics tubes

4.1.2.1. Coloring of the primary fiber optics coating of tube or grooved structure

cables or of central tube structure cables will be conform to the TIA-598-C

specification.

The colors of primary fibre optics coating shall allow the penetration of the

light of the fibre optics jointing devices which operate according to the local

light injection and [ii] detection (LID) method.

4.1.2.2. The fibers are separated in groups containing maximal 12 fibers. These

groups are held together by a different color yarn.




Group -# 1: blue

Group -# 2: orange

4.1.3. Mechanical characteristics of the submarine cable

The Submarine Optical Fiber Cable shall be designed by the contractor for a safe

operation according to the meteorological data given in appendix A3 and the

preliminary Marine geophysical / geotechnical Survey given in appendix A4.

4.1.4. Declarations, technical data, test reports, further information etc provided by the

manufacturer.

4.1.4.1.

4.1.4.2.

4.1.4.3.

The manufacturer shall provide the following data, for each cable type he offers:

Core structure of the cable

Materials and dimensions (e.g. diameter, thickness) of the parts of the cable
(central core member, tubes, layers etc).

Arrangement of the fiber optics, e.g. fiber optics per tube, colors of fiber
optics and tubes etc.

External cable diameter, weight, elasticity modulus, permanent bending
radius.

Furthermore, the manufacturer shall submit test reports confirming the declared

characteristics as well as reports ensuring the satisfactory operation of the cable.

He will also refer the specification according to which the tests were carried out

(ITU standards or recommendations are preferred). The test reports will cover at

least the following issues:

Ageing

Water Ingress
Tensile Strength
Torsional Stiffness
Reverse Bend
Repeated Bend
Impact

The test standards for the cables and their accessories are mentioned in I.E.C.
Standard Publ. 60794/latest edition, I.E.C. Standard Publ. 60793 and IEEE 1138

(for optical requirements) where they are applicable.



NOTE: The number of samples and the whole program of the routine tests on cables will be a
matter of agreement between the purchaser and the manufacturer.

4.1.5. Installation

4.1.5.1. The submarine optical fibers cables shall be bundled to the submarine power
cables, for each separate interconnection, or shall be integrated fiber optic

elements, inside the submarine power cables (composite cables).

4.1.5.2. The constructor has to attend the suggestions of the cable Supervisor Engineer

for better protection and safeness of the cable.

4.1.5.3. The cables termination shall be made or in an ODF or in a joint pit for the

connection with a Land cable.

4.2. SCOPE OF DELIVERY

For the delivering of the cables under this Contract within the constraints of the specification

the contractor shall:

4.2.1. Design, type test, manufacture and test the necessary length of cable.

4.2.2. Design, type test, manufacture and tests repair joints.

4.2.3. Transport the cables to the site and lay the cables and complete the installation.

4.2.4. Make all the necessary after installation test according the international standards.

4.2.5. Design, manufacture, test, deliver and install the ODF, according to technical
specification of appendix A7, in place where the corporation will provide, make all the
connection with the Land Optical Cables, provide any other necessary equipment in

order to commission the cable and complete the installation.

4.2.6. Supply, put into storage and make good for long term storage the length of spare cable

and other necessary spares.



4.2.7. Supply and make good for long term storage all equipment, tools and documentation

necessary for making repair joints.

4.2.8. Establish, maintain and document a Quality Assurance Program (QAP).

4.2.9. Generally the laying of the cables shall include all necessary work, required for the
proper, safe and complete installation and operation of the cable and their accessories,

all in accordance with good practice.



4.3 SPARE EQUIPMENT

The tender shall include spare equipment in accordance with the following items.

The supplier must in the tender propose the length of the spare cable. The purchaser likes to
have spare sea cable for four repairs for the maximum depth of the crossings.

All spare sea cable shall be stored on a cable drum. The cable drum shall be included in the
tender.

The surplus cable remaining after laying of the cables shall be stored on the above drum.

Six repair joints for the submarine optical fibers cables.

4.4 REPAIR METHOD AND PREPAREDNESS PROGRAM

4.4.1 A repair method with a complete program for repair preparedness shall be available

when the link is commercially taken into operation. The program shall be both in Greek

and English.

The program for repair must include repair at the shallow water and repair at the
maximum sea depth of the crossings.

4.4.2 The supplier must state in the tender how long time it will take to mobilize personnel
from the cable manufacturer and the required equipment for the repairing, before the

repair vessel will be available on the site of damage.

4.4.3 The supplier must state whether he recommends a particular repair vessel for repairing,

its domicile harbour, frequency of the other commissions and overall cost per day.

4.5 REQUIRED INFORMATION AND DATA

Bids will include the following data:

4.5.1 A list of the submarine optical fibers cables manufactured and installed by the Bidder.
Detailed data referring to, the owner of the project, year of completion, the type of fiber
optics cable, length, depth of laying, number of joints etc, for all sizable projects of
submarine fiber optics cables undertaken and completed by the Bidder.

Information concernin.g Bidder's research, testing and production facilities.
All above data are necessary to enable Corporation to decide whether the Bidder is

qualified to undertake the Projects of this Inquiry.



4.5.2

4.5.3

4.5.4

4.5.5

Description in detail of the whole required installations and of all component parts

complete with the corresponding drawings.

Description of the laying and protection methods, of the laying vessel and the necessary

machinery and equipment to be used for the installation of the cable.

A time schedule covering the cables manufacture, testing and the whole laying and

protection operation.

Description of the proposed method of cable repairing.



5. LAND OPTICAL FIBER CABLES

5.1. General

The Land Optical Fiber Cable, which will be used for the connection of the corresponding

Submarine, has to be of “Fully dielectric, single mode, loose tube optical fiber cable”

type, and to fulfil the following requirements:

- Total number of fibers: 24

- Type of fibers: 6 ITU-T G655 type and 18 ITU-T G652 fibers, according to enclosed
specifications and fully corresponding to Submarine Cable.

- Non Metallic.

- SZ stranded

- Polyethylene or LSZH ( Low Smoke Zero Halogen ) double sheath

- Fiberglas armoring protection against rodents

In this document, the technical parameters of the single mode optical FIBER cables are
specified.

Such cables will have the following specifications:

5.2. Cable characteristics
The cable included in this Technical Specification must comply with the EN 60794 and

other applicable reference Standards specifications.

5.2.1. Manufacturing specification for cables having 12, 24, 36, 48, 60, 72, 96, 100, 120 and
144 optical fiber capacity

Cable type: loose tube cable

Lose tube capacity: 12 F.O. each tube

Filler elements: Please refer to tables 1 and 2

Optical FIBERs: Single Mode Reduced (SMR) optical FIBERs
Central strength element: Fiberglass Dielectric eventually coated

Secondary protection: Thermoplastic made loose tube

Loose tube filling compound: highly compatible synthetic thixotropic compound

The optical core + fillers eventually needed, will be
assembled in a single layer

Internal wrapping: Synthetic tape wrapping



The cable core, SZ stranded around the central element, will
achieve longitudinal water tightness by adopting yarns or
powders water blocking elements (dry-core) (*)

Inner sheath: Black low or medium density polyethylene or, for indoor

cables, green LSZH; average thickness > 0.9 mm.

Dielectric armoring: Double layer of Fiberglass yarns winded with opposite
directions
Outer sheath: Black medium density Polyethylene or, for indoor cables,

green LSZH; average thickness > 1,5 mm.

Outer sheath marking: The outer sheath will be marked at regular intervals of 1
meter with the following legend: Supplier Name / “IPTO"” /
Optical Cable - Cable identification code ( refer to tab.1 e
tab.2) / Year of manufacturing / Span length identification

number / Sequential length mark.

(*) Synthetic fillers are allowed

Table 1: Identification codes: Single mode loose tube dielectric optical fiber cable, PE

IDENTIFICATION CODES
CABLE 4 F.O. TOL4D 4 2(2SMR) / VE
CABLE 8 F.O. TOL4D 8 4(2SMR) / VE
CABLE 12 F.O. TOL6D 12 1(12SMR) / EVE
CABLE 24 F.O. TOL6D 24 2(12SMR) / EVE
CABLE 36 F.O. TOL6D 36 3(12SMR) / EVE
CABLE 48 F.O. TOL6D 48 4(12SMR) / EVE
CABLE 60 F.O. TOL6D 60 5(12SMR) / EVE
CABLE 72 F.O. TOL6D 72 6(12SMR) / EVE
CABLE 96 F.O. TOLS8D 96 8(12SMR) / EVE
CABLE 100 F.O. TOL10D 100 8(12SMR)+1(4SMR)/EVE
CABLE 120 F.O. TOL10D 120 10(12SMR) / EVE
CABLE 144 F.O. TOL12D 144 12(12SMR) / EVE
CABLE 168 F.O. TOL18D 168 14(12SMR) / EVE
CABLE 192 F.O. TOL18D 192 16(12SMR) / EVE
CABLE 216 F.O. TOL18D 216 18(12SMR) / EVE
CABLE 264 F.O. TOL22D 264 22(12SMR) / EVE
CABLE 288 F.O. TOL24D 288 24(12SMR) / EVE




Table 2: Identification codes: Single mode loose tube dielectric optical FIBER cable, LSZH

IDENTIFICATION CODES

CABLE 4 F.O. TOL4D 4 2(2SMR) / VM

CABLE 8 F.O. TOL4D 8 4(2SMR) / VM

CABLE 12 F.O. TOL6D 12 1(12SMR) / MVM
CABLE 24 F.O. TOL6D 24 2(12SMR) / MVM
CABLE 36 F.O. TOL6D 36 3(12SMR) / MVM
CABLE 48 F.O. TOL6D 48 4(12SMR) / MVM
CABLE 60 F.O. TOL6D 60 5(12SMR) / MVM
CABLE 72 F.O. TOL6D 72 6(12SMR) / MVM
CABLE 96 F.O. TOLSD 96 8(12SMR) / MVM

CABLE 100 F.O.

TOL10D 100 8(12SMR)+1(4SMR)/MVM

CABLE 120 F.O.

TOL10D 120 10(12SMR) / MVM

CABLE 144 F.O.

TOL12D 144 12(12SMR) / MVM

CABLE 168 F.O.

TOL18D 168 14(12SMR) / MVM

CABLE 192 F.O.

TOL18D 192 16(12SMR) / MVM

CABLE 216 F.O.

TOL18D 216 18(12SMR) / MVM

CABLE 264 F.O.

TOL22D 264 22(12SMR) / MVM

CABLE 288 F.O.

TOL24D 288 24(12SMR) / MVM

The geometrical and mechanical cable characteristics are given in the following table:

Table 3: Geometrical and mechanical cable characteristics

12/24

strength MVM [daN]

168/1
Cable capacity n° FIBER | 4/8 /36/4 96 | 190/1 | 444 92/41 288
pacity 8/60/ 20 5 264
72
External nominal diameter 11,5 15,5 16,5 18 20 21 22 22,5
[mm]
Minimum bending radius 230 310 330 350 380 400 440 450
[mm]
thass \;:rns _m_inimum total 150000 > 300000 S N S S S S
strength (minimum = 300000 | 300000 | 300000 | 300000 | 300000 | 300000
requirement )
Cable nominal weight EVE 110 170 200 240 260 285 335 350
[kg/km]
Cable nominal weight MVM 120 215 250 300 320 355 415 430
[kg/km]
Cable maximum pulling
strength EVE [daN] 120 270 270 270 270 270 350 350
Cable maximum pulling 120 270 270 270 270 270 350 350




Fig. 1: 12/24/36/48/60/72 FO Cable Structure Having 12 FO each Loose Tube

Dielectric Central
Strength Element

Filled loose tube

Inner Sheath

Dielectric Armoring

Outer Sheath

N° N° ELEMENT n°
FIBER | TUB.
1 2 3 4 5 6 7 8 9 10 | 11 |12 | 13 | 14 | 15
4 2 TR r TV r
8 4 TR | TV | TN | TN
12 1 TR r r r r r
24 2 TR r r TV r r
36 3 TR r TV r TN r
48 4 TR | TV r TN | TN r
60 5 TR | TV | TN | TN | TN r
72 6 TR | TV | TN | TN | TN | TN
96 8 TR | TV | TN | TN | TN | TN | TN | TN
100 10 TR | TV | TN | TN | TN |TN | TN [ TN | TN r
120 10 TR | TV | TN | TN | TN |TN |TN [ TN [ TN | TN
144 12 TR | TV | TN | TN | TN |TN |TN (TN (TN [ TN | TN | TN
168 1°st. [ TR | TV | TN |TN | TN | TN
6 TR|TV| r |[TN|TN| r |[TN|TN| r |[TN|TN | r
2° st.
8
192 1°st. [ TR | TV | TN |TN | TN | TN
6 TR | TV | TN | TN | TN r TN | TN | TN [ TN | TN r
2° st.
10
216 [1°st. 8 | TR [TV | TN |[TN [ TN | TN | TN | TN
2°st. TR | TV | TN | TN | TN | TN | TN (TN (TN [ TN [ TN | TN
12
264 1°st. 8 | TR [TV | TN [TN [ TN | TN | TN | TN
2°St. ([TR|TV|TN (TN | TN |TN (TN | TN |TN (TN | TN | TN |[TN | TN
14
288 [1°st. 9 | TR [TV | TN [TN [TN | TN |[TN | TN | TN
2°st. TR | TV| TN | TN | TN | TN | TN (TN (TN (TN [TN |TN | TN | TN | TN
15
Legend: TR = red tube TV = green tube

TN = natural / white tube

r = filler




5.2.2.

Color scheme

Coloring of the primary fiber optics coating of tube or loose tubes constituting the optical fiber

secondary coating will be conform to the TIA-598-C specification.

5.2.3.

Temperature range

- Transportation and storing: (min) -40 °C (max) +70 °C

- Installation: (min) -5°C (max) +40 °C
- Operation: (min) -30 °C (max) +60 °C
5.2.4. Reel length

Reels length must be provided according to the following table:

Table 5: Cable reel length

From 4 up to 288 F.O.

Nominal reel igggigg m
. +50 m
length: 40004100 m
Upon I.P.T.O. request, reels having a specific length must be provided. In such a case, for

each single reel, the admitted tolerance is +2%. Cable reel length shorter than 200 m are

accepted with a tolerance of + 4 m.

The reels for cable supply must comply with the appropriate international standards.

The two cables head must be sealed with heat-shrinkable caps.

5.3.

5.3.1.

5.3.2.

Single mode optical FIBER characteristics

Introduction

The SMR (Single Mode Reduced) optical FIBER characteristics must comply with IEC
60793-1, IEC 60793-2 and with the others reference applicable standard.

Composition
The FIBERs must be made with an high grade doped silica core surrounded by a silica

cladding. The FIBER refractive index must be step profiled.

Uniform glass characteristics must be guaranteed for all FIBERSs.

In order to guarantee uniform high quality of eventual fusion splices, the glass quality
and melting temperature must be constant in all FIBERs.

Splices are not allowed in the single span length of the provided FIBER.




5.3.3. Geometrical Characteristics

— Mode field diameter at 1310 nm (Peterman II°) 9.2+ 0.4 um

— Cladding diameter 125.0+ 1.0 pm
— Cladding non circularity <2 %
— Mode field / cladding concentricity error <1pum

5.3.4. Primary Coating

The FIBER primary protection is made by a double layer of UV cured acryl ate based coating.

— Coating diameter: 245 £ 10 ym
— Coating non circularity: < 6%
— Mode field diameter / coating concentricity error: <10 um

5.3.5. Wired Optical FIBER characteristics

In this section are given the technical characteristics of the wired FIBERs. The average
values are intended computed on all FIBERs of a cable reel.

The FIBERs transmission parameters must be the following:

e Atténuation Coefficient

Atténuation Coefficient: average value |Maximum
[dB/km] value[dB/km]
1310 nm <0.37 0.40
1550 nm <0.21 0.27
1285-1330 nm <0.41 0.46
1525-1575 nm <0.23 0.28
1575-1620 nm <0.24 0.29
Peak at 1380 nm - 1.0
Peak at 1625 nm - 0.32
(for information
only)




e Bending induced loss
The additional loss induced by a loop made with 100 FIBER turns having 30 mm

radius must be: < 0.2 dB.

e Attenuation uniformity
The FIBER attenuation must be uniformly distributed along the FIBER according to
the following criteria: said Dy the straight line obtained by approximating the back
scattered curve, in a logarithmic scale, with the minimum square method, excluding
the Fresnel peak caused by the input and output surface reflections of the FIBER, all
the diagram points must be contained between the two straight lines D™ and D
obtained by translating in the vertical direction by £0.055 dB the straight lines D.
Diffusion centers are not allowed. Eventual concentrated attenuation points must
be < 0.03dB.

e Other optical parameters
— Cut -off wavelength : minimum 1150 nm
maximum 1330 nm

— Chromatic dispersion coefficient (Absolute value)

in the range 1285-1330 nm : average < 3.0 ps/(nm-km)
maximum 3.5 ps/(nm-km)
at 1550 nm : average < 17 ps/(nm-km)
maximum 18 ps/(nm-km)
— Zero dispersion wavelength : 1300 - 1324 nm
— Zero dispersion wavelength slope :  <0.092 ps/(nm%km)
— Polarisation mode dispersion :  <0.5 ps/Vkm

5.4. Optical FIBER characteristics
5.4.1. FIBER coloring

The single optical FIBER constituting the ribbon must be colored by applying a layer of
UV cured acryl ate over the primary coating.

The coloring with a pigment dispersed in the FIBER coating is also allowed.

The colors must be clearly distinguishable for the entire cable life and must comply with
the scheme given in the paragraph 7.1.1.

The colored FIBER must have an external diameter of 250 £ 15 um.

5.4.2. Acrylate strippabilitry

The acrylate must be strippable with thermal / mechanical methods. The FIBER must
be free from residual acryl ate after the first attempt.



5.5. TESTS AND MEASUREMENTS

In this paragraph are given the tests and measurements to be executed during the cable

testing.

In the column “"REFERENCE VALUE" are given the acceptance test conditions.

In the column "REFERENCE SPECIFICATION” Is mentioned the technical specification or the

paragraph of this specification describing the test.

In the column “TYPE “is identified the test type:

e Test type (T): to be executed for the product qualification, or on samples during

manufacturing if requested by I.P.T.O.

e Acceptance test (A): to be executed on each supplied lot, besides to the tests executed

during the product qualification phase.

5.5.1. Single mode optical FIBER tests and measurements

Geometrical characteristics

TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATION

Mode field diameter test 9,2 £0,4um IEC 60793 T
Cladding diameter test 125,0+ 1,0 um IEC 60793 T
Cladding non circularity test <2,0% IEC 60793 T
Core / cladding concentricity error <1pum IEC 60793 T
Coating diameter test 245+ 10 um IEC 60793 T
Wired optical FIBER characteristics, optical and transmission

TEST REFERENCE VALUE REFERENCE TYPE

SPECIFICATION

Atténuation test Par. 0 IEC 60793 A
Longitudinal uniformity test + 0,055 dB IEC 60793 A
Bending attenuation test <0,20 dB IEC 60793 T
Cut -off wavelength test 1150+1330 nm IEC 60793 A
Chromatic dispersion coefficient test Par. 0 IEC 60793 T
Zero dispersion wavelength test 1300 + 1324 nm IEC 60793 T
Polarisation mode dispersion < 0,5 ps/vkm ITU-T G.655 T
coefficient test




Environmental and mechanical characteristics

REFERENCE
REFERENCE
TEST VALUE SPECIFICATIO TYPE
N
Pulling test ("Proof Test") 1% IEC 60793 T
Breaking load test ( Weibull diagram) > 3,5 GPa at 63% IEC 60793 T
of breaking
probability
Sensitivity to corrosion dynamic factor «<n» |> 20 IEC 60793 T
identification
Sensitivity to corrosion static factor > 23 IEC 60793 T
identification
(ns)
Primary coating stippability load 1-3,5N IEC 60793 T
Mechanical characteristics tests with various | Breaking load IEC 60793 T
environmental conditions degradation <
50%
Mechanical characteristics tests in saltern, Degradation nd IEC 60793 T
acid and basic solution factor
< 50%
Thermal cycles A attenuation IEC 60793 T
< 0.05dB a 1550
nm
FIBER bending test R>3,5m Please refer to T
annex
5.5.2. Optical Fiber cable materials tests and measurements
TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATIO
N
FIBERglass central element
Breaking tensile test > 1400 MPa Please refer to T
annex
Breaking extension >2% Please refer to T
annex
Elasticity modulus measurement > 40000 MPa Please refer to T
annex
Loose Tube
Breaking tensile test (original) > 40 MPa T




Breaking extension > 100 % T
Jelly filling the loose tube and contacting the
FIBERs
Drop point measurement > 150 °C CEI 20-34/5-1 T
Cold penetration > 15050-10" mm ASTM D217 T
a -30°C
Glass yarns
Glass yarn total count Please refer to T
Breaking tensile test > 0,02 N/dTex T
Breaking extension >1,5% T
Polyethylene sheath
Density measurement <0,940 g/cm3 CEI 20-34/1-3 T
Thrmofluidity index measurement <1 g/10min CEI 20-34/4-1 T
Black smoke content 2-3 % CEI 20-34/4-1 T
Pressure at high temperature 24 orea +85+ 3 °C CEI 20-34/3-1 T
residual thick > 50 %
Low temperature test. Cold flexibility T=-35+2°C CEI 20-34/1-4 T
no breaks
Low temperature test. Impact test T=-15+2°C CEI 20-34/1-4 T
no breaks
PE sheath mechanical characteristics with ageing: CEI 20-34 T
and without hot air furnace ageing 240 hours at 100 + 2
OC;
Acceptance:
breaking load > 12
MPa;
breaking extension >
350 %;
same values after
ageing;
Resistance to the environmental > 48 hours IEC 811 proc. T
degradation(E.S.C.R.) B
Sheaths LSZH
LSZH sheath mechanical characteristics with |ageing: CEI 20-34 T
and without hot air furnace ageing 168 hours at 100 = 2
OC,
Acceptance:
breaking load > 9
MPa;
breaking extension >
125 %;
+ 30 % after ageing;
Alogen gas produced during combustion < 0,3 % HCI CEI 20-37/2 T

measurement




Smokes density measurement during >70 % CEI 20-37/4 e
combustion 5
ASTM E 662

Tossicity index measurement of the Gas <2 CEI 20-37/7

produced during combustion

Ossigen index measurement > 30 % O, CEI 20-22/4

Gas acidity index measurement ( corrosivity |PH > 4.3 CEI 20-37/3

) by means of PH and conductivity conductivity < 10

measurement uS/mm

Low temperature test. Cold bending T=-25+2°C CEI 20-34
craks absence

Low temperature test. Impact resistance T=-25+2°C CEI 20-34
craks absence

Pressure at high temperature test 6orea +80+ 2 °C CEI 20-34

Residual thickens >
50 %

Water absorption

24 hours at +100 + 2
°C
< 15 mg/cm?

CEI 20-34/1-3

Qils resistance

4 ours at +70 + 2 °C
in oil ASTM 2;

Max mechanical
characteristic
variation £ 30 %

CEI 20-34/1-2




5.5.3. Tests and measurements on the finished cable

TEST

REFERENCE VALUE

REFERENCE
SPECIFICATI
ON

TYPE

Geometric and structural characteristics

Manufacturing control (Visual inspection )

Par. O

Sheaths thickness measurement (both cable
head)

Inner sheath:
>0,9 mm aver.
Outer sheath:
>1,2 mm aver. X
4/8FO

>1,5 mm aver. x
12+288FO

Mechanical tests

Tensile test

Maximum load:
refer to tab. 3
L>50m;
Acceptance:

Al FIBER < 0,33%;
(with the phase
variation method);
absence of residual
attenuation
increment

(A FIBER for each
loose tube will be
tested).

EN 60794 -
El

Percussion test

R=10 mm;
E=5Nm (0,5
kgm)

N° impacts = 1in 3
different points;

Acceptance:
neither FIBER

breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E4




Squashing test

M=1500 N/10cm

Acceptance:
neither FIBER

breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E3

Torsion test

N° rotation=1
L=1m

Mass=10 kg

N° cycle=3
Acceptance: cable
and FIBERs don't
have to remain
damaged.

EN 60794 -
E7

Mandrel winding test

Procedure 1;
D=20 x d cable

N° turns per
propeller =5

N° cycle=3

Low temperature
test: T= -15°C
Acceptance:
attenuation residual
increment don't
have be measured.

EN 60794 -
E1l1l

Repeated bending test

Mass=10 kg
D=20 x d cable
N° cycle=35
Acceptance:
FIBERs don’t have
to remain
damaged.

EN 60794 -
E6

Eight winding test

L=300m in eight
coils 4mx1,5m

See annex

Straightening test

®=50 cm

See annex

Kink test

®=20 x d cable

EN 60794 -
E10

Outer marking lasting test

Comply

See annex

Tightness tests

Water propagation resistance

Comply

EN 60794 -
F5

Long duration water immersion

Comply

See annex

Environ mental tests




Thermal Cycle Ta=-30 °C EN 60794 - T

Tg=60 °C F1
ti=24 h
Acceptance:

at -30 °Cand 60
°C attenuation
increments higher
than 0,05 dB/km at
1550 nm don‘t
have to be
measured.

After the thermal
cycle have been
completed, residual
attenuation
increments don't

have to be

measured.
Flamme propagation tests
Flame propagation test on the cable (for Comply CEI 20-35/1 T
cables having LSZH sheath)
Fire propagation along a cable bundle (for Comply CEI 20-22 T
cables having LSZH sheath ) JIII

5.5.4. Quality levels

5.5.5.

The lots supplied have to be tested in compliance to UNI ISO 2859 first part.
An LQA at least equal to the minimum must be guaranteed.

For the special test level S3, the sampling plan must be doubled.

Tests and measurements on single mode optical FIBERs

FIBER bending measurement
Laser Barrier method

Overview

The measure is executed in normal environmental conditions, on a FIBER section free

from coating, in order to evaluate the bending radius of the fiberglass structure.
Procedure

The FIBER sample is fixed, for instance with the aid of a vacuum pump, over a proper

support, where the section free from coating protrudes for a length “"D” (about 10 mm);




the FIBER is free to rotate around its axis, manually or by means of a motor; during a
complete rotation (360 degrees) the FIBER will be observed from one side, by means of
a laser barrier, and the maximum shift 8t will be measured with respect to a fixed
surface, parallel to the FIBER axis. The FIBER bending, &f, is defined as:

of = 8t/2

The bending radius, R, is related to the bending by:
R = (D? + &%) / 25f

Instruments

- Laser barrier for distance measurement.

- Reference: a metal bar with flat parallel faces with tolerance less than a tenth of
micron.

- Rotating support for FIBER with a "v" gap, equipped with FIBER clamp (i.e.
magnetic o vacuum).

- Motor for rotation of the sample or of the support.

Reporting

The measures will be accompanied by the following data:

- Date of measurement.
- Sample identification.
- FIBER bending radius.

The following information shall also be reported:

- Equipment description.

- Calibration data.



5.5.6. Tests and measurements on optical Fibers materials

Characteristics of central Fiberglas element: breaking load, ultimate elongation and

modulus of elasticity

Scope

The test objective is to determine the values of the breaking load, ultimate elongation
and modulus of elasticity of the central element, made in plastic reinforced by

Fiberglass.

Test equipment

Dynamometer with extensometer, with load cell.
Test sample
The sample shall have a minimum length of 300 mm.

The sample can be taken directly from an original section of the central element, or

taken from a finished cable removing the plastic coating.

Test procedure

The sample must be inserted in the dynamometer clamp, so that the distance between

the clamping heads is at least 200 mm.

After the application of a suitable pre-load, the extensometer is positioned and the

recorder inserted.

The sample is then pulled with a clamp speed of about 5-10 mm/minute until the

breaking.

The test is repeated over at least 4 more samples. If an abnormal breaking is detected,

the test shall be repeated on another sample.
Results

The values of the breaking load, ultimate elongation and modulus of elasticity are noted

from the load-elongation curves obtained in 5 valid tests.

Tube compatibility with the filling compound



5.5.7.

A section of filled tube is exposed to a pre-conditioning treatment at 70 °C for 7 days.
After the pre-conditioning treatment the tube shall be extracted from the cable,
properly cleaned from filling residuals (avoiding the use of chemical substances,
solvents or procedures that may scratch the external surface) and is wrapped for three
complete cycles, alongside each other, over a mandrel having a diameter 30 times
greater than the tube diameter.

The samples shall be examined by sight check, while they are still on the mandrel, and

no crack shall be noted.

Tests and measurements on finished cable

Eight winding test

The FIBER attenuation of the section sample shall be measured, for instance by means
of a back-scattering instrument, then the same sample shall be uncoiled for the
prescribed length, placing the cable in shape of 8, inside a rectangle of 4 m x 1,5 m.
The FIBER attenuation shall then be measured again, with the same method, and any
attenuation increases shall be put in evidence.

The uncoiled cable part shall then been coiled again on the reel and the FIBER
attenuation shall be measured again.

The measured attenuation values shall not be greater than the ones reported in the

present Specification.

Loop straightening test
A sample of proper length shall be taken from the section head. The sample shall be

bent (i.e. by hand) in order to obtain a circle (loop) of the prescribed diameter. The
loop endings shall then be gradually pulled, avoiding the head rotation, until the loop is
straightened, having consequently forced a torsion of 360° to the cable under test.

The integrity of the outer sheath and of the dielectric armour shall then be verified.

Stamping durability control

The durability of stampings over the outer sheath shall be verified by wiping them 10
times with absorbent cotton or a piece of wet fabric. By sight check no visible

alterations shall be noted at the end of the test.



Long immersion in water

The FIBER attenuation of the section sample, of a length suitable to obtain the required
accuracy (500m or more) shall be measured, for instance by means of a back-diffusion
instrument.

The sample shall then be dip in a tank at room temperature, leaving outside both ends.
The FIBER attenuation shall be periodically measured, i.e. once a month, until the end
of the test (at least 6 months). No noticeable attenuation variation must be measured
at 1550 nm.



Appendix Al

Technical Specification for High Voltage (HV150 kV AC)

XLPE submarine power cables




INDEPENDENT POWER TRANSMISSION OPERATOR

NEW TRANSMISSION PROJECTS DEPARTMENT

2013 ATHENS - GREECE

TECHNICAL SPECIFICATION

FOR HIGH VOLTAGE (H.V.150 kV AC)

XLPE SUBMARINE POWER CABLES



SCOPE
This specification covers the manufacturing and testing of three core XLPE insulated, lead alloy
sheathed and armored with single or double layer of zinc - coated steel wires, High voltage

(H.V) AC Submarine power cables, with copper conductors.
The specification consists of:

1. Partl

Basic constructions, specifications concerning the main parts of XLPE insulated, H.V.
(150 kV) AC submarine cables.

2. PartIl
Testing of XLPE insulated H.V. AC submarine cables and their accessories.

3. Part II1

General particulars and guarantees.



TECHNICAL SPECIFICATION PART 1

BASIC CONSTRUCTIONAL SPECIFICATIONS CONCERNING THE MAIN ELEMENTS
OF XLPE INSULATED HIGH VOLTAGE (H.V.) AC SUBMARINE CABLES

Conductor:

1.1. The conductor for the interconnections LAVRIO - SYROS and SYROS - TINOS, shall
be stranded conductor, made with annealed copper, according to the IEC 228
standard and the experience of the manufacturer, provided such experience satisfies
IPTO’s requirements. The cross section of the conductor must be 630 mm? and the
conductor temperature at the specified maximum power capacity of the cables shall
not exceed 90° C.

1.2. The conductor for the interconnections SYROS - PAROS and SYROS - MYKONOS,
shall be stranded conductor, made with annealed copper, according to the IEC 228
standard and the experience of the manufacturer, provided such experience satisfies
IPTO’s requirements. The cross section of the conductor must be 300 mm? and the
conductor temperature at the specified maximum power capacity of the cables shall

not exceed 90° C.

Insulation

The insulation of the conductor shall consist of:

2.1. Super clean extruded layer of cross-linked polyethylene (XLPE). The mechanical
characteristics of the insulation shall be in accordance with the values of table IV of
IEC - 60840.

2.2. At least two layers of semi conductive tape, or other equivalent acceptable screen.

2.3. An insulation screen of metalized tapes combined with semi-conductive tape or with

other equivalent acceptable screen.

Sheath and Metallic Reinforcement:
The reinforcing tapes must possess special anti - corrosive properties. For single core

cables, non magnetic reinforcing tapes must be used.

Corrosion Resistant Covering

An extruded polyethylene covering shall be applied as anti - corrosion protection. The
thickness of the covering shall be determined by the Manufacturer and approved by the
IPTO, based on the overvoltage induced in the sheath in case of fault, as a function of
the installation and the grounding system. However, a thickness of covering less than 1

mm is not acceptable.



Other methods of anti - corrosive protection may be proposed by the Manufacturer,
provided that the experience of the Manufacturer and tests proving the efficiency of the

anti - corrosion protection are performed or special guaranties are given.

Armoring
A zinc - coated steel wire armoring is required for the submarine section of the cable. The

zinc - coated low - carbon wires, shall conform to a standard specification for steel wires
for armoring cables and the experience of the Manufacturer, provided such experience
satisfies IPTO’s requirements. For single layer armoring, the diameter of the wires shall
not be smaller than 5 mm for a cable diameter under the armoring up to 65 mm, and 6
mm for a cable diameter over 65 mm. For double layer cross - wire armoring, the
Manufacturer shall follow his practice based on experience installation equipment and
method of laying. The choice of single or double armoring is left at the discretion of the

Manufacturer, unless otherwise specified elsewhere in the tender.

In addition to the above - mentioned main elements,
The cable shall be equipped with all other elements which the Manufacturer deems

necessary for its safe operation and protection, such as jute coverings etc.



TECHNICAL SPECIFICATION PART II

TESTING OF XLPE INSULATED HIGH VOLTAGE (H.V.) AC SUBMARINE CABLES

AND THEIR ACCESSORIES

The cables and their accessories shall be tested according to the latest edition of the IEC
standard no 60840.

During the tests the values of data included in Part III must be confirmed. For the performance

of the tests the following must be taken in consideration.

2,

3.

Routine tests:

1.1.

1.2.

1.3.

Resistance tests:

Conductor resistance shall be measured.

The resistance test and the dielectric loss angle test shall be performed on samples
taken from each end of every manufactured length. The capacitance test shall be
performed on full cable as a part of FAT.

A High - Voltage test shall be performed with A.C. voltage on each manufacturing
length. If flexible joints are used, the test shall be performed on each individual

length after the completion of the joints.

Concerning the anti - corrosion coverings the exact method of testing shall be proposed

by the Manufacturer and approved by IPTO.

Special Tests

2.1. Measurements of thickness shall be carried out on samples taken from
each end of every manufacturing length.

2.2. The mechanical tests shall be performed in accordance with the IEC Standard no
60811-1-1. The upper limit of the length in km may be increased by 5 km.

Type Tests

3.1. The type tests on cables and on accessories (sealing ends and flexible joints if any)
mentioned in the IEC standard no 60840, must be made before bulk fabrication.

3.2. In addition to the above type tests the cables must be tested

before bulk fabrication, according to par. 3 "“Mechanical tests" of CIGRE
Recommendations W.G. 21-06, published in ELECTRA No 171.

After installation Tests

After construction of the whole system (cables, joints, sealing ends) all after installation

tests, mentioned in the IEC standard no 60840, must be performed. Especially, for the

A.C. high voltage test, if 150 kV network is not available at the time of project



completion, the Contractor must perform the test using the appropriate voltage
generator. For this case, a price will be included at the Material and prices Table for

compensation of the Contractor.



TECHNICAL SPECIFICATION PART III

Three pole cables

General Particulars and Guarantees
(To be completed and submitted with the offer)

(two different copies according to par.1.1 and 1.2 of PART I)

ITEM
1 Nominal conductor CroSS SECLION .....vuueiirieiiiiieriieeeete e e e e e eat e e e e e eeaneeenes mm?
2. Conductor material o e
3. Minimum outer diameter ... e mm
4, Maximum outer diameter ... mm
5. NUMDEEN Of WIFES i e eeas
6. Nominal diameter of @ach Wire ..o mm
7. Conductor details:

7.1, MaAterial. i e

7.2, Special features .o
8. Maximum dielectric stress at the coNdUCEOr.....covviiiiii it i e kV/mm

(Assumed smooth at the peak value of rated voltage)

10.

11.

12.

13.

14.

Minimum radial thickness of insulation between conductor and screen ............ mm
Core metallic sheath screen:

10,1, Material oo e
10.2. Nominal thiCKN@SS .....oieiii e mm
Materials used for fillers ... e
Minimum radial thickness of lead alloy sheath ..........ccoviiiiiiiiiiiiii, mm
Nominal diameter over lead alloy sheath ..., mm

Nominal composition of lead alloy sheath .........ccccoooiiiiiiiiiiciiiiis cvviiiveeeee... per cent

.. per cent

.. remainder



15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

Wrappings under reinforcement:

15.1. Material oo

15.2. Nominal thickness

Reinforcement:

16.1. Material .o .
16.2. Nominal thickness........cccooiiiiiiiii e
16.3. NUmMDber of Iayers ...
16.4. Maximum working Stress........ccccoveiieiiicciee e
16.5. Ultimate tensile stress.......cciiiirii
Anticorrosion coverings:

17.1. Materi@l oo

17.2. Nominal thickness........cccooiiiiiiiii e
17.3. Ultimate tensile stress ... .
17.4. Elongation ...
Armoring:

18.1. NumMber Of WIr€S ....cccoiiiiiiiieiee e
18.2. Nominal diameter of wires including galvanization.......................
18.3. Ultimate tensile Stress ......ccoviiiiiiii i

Nominal overall diameter of completed cable..........ccccoeveviiiiiiiecieinnns
Nominal weight of completed cable in air/in water..........cccccocevveiiini e .
Minimum permissible bending radius of the cable:

21.1. For the underground Section ..........ccccceiiiiiiiiiccie e

21.2. For the submarine section ... ....cccoceeiieiiieie e .
Maximum D. C. resistance of conductor at 20° C........ooooeviiiiiiiniinnenenn .

(according to IEC 228]

Maximum A.C. apparent resistance of cable at 85° C........ccccevevieenns .
(including losses in the metallic coverings)

Maximum D.C. resistance of lead alloy sheath

and reinforcement in parallel at 20°C........c.cccoovii e, .NA

Maximum D.C. resistance of armoring at 20°C.........ccccuviiiiiiiinienieeienes .NA
Reactance per phase at 50 Hz

26.1. Underground SECLiON........cccoccveiiieiii e

26.2. SUbMAring SECLION.....coiiiiiiiiiieeeeeeee e

kg/mm?2
kg/mm?2

kg/mm?2
%

mm
daN/mm2

mm

kg/m

m

m
OHM/km

OHM/km

OHM/km

OHM/km

OHM/km
OHM/km



27.Maximum electrostatic capacitance per phase ......ccccccovvviiveceeiieenns MF/km

28. Zero sequence resistance (FO)......occvvieiiiiii i OHM/km
29. Zero sequence reactance  (X0)....occoiieiiieiiie e . OHM/km
30. Zero sequence capacitance (CO).....ccccvevevieiieccee e . MF/km

31. Maximum continuous current carrying capacity per Conductor:

31.1. Submarine section (ambient temperature as per technical data) ........... A
31.2. Underground section (ambient temperature as per technical data) ....... A
31.3. Exposed section (ambient temperature as per technical data] ............. A
31.4. Assumed maximum conductor temperature..........cccocevvvevieieneennns . °C

32.Maximum power factor of insulation at nominal voltage and normal frequency, at a
conductor temperature of

33. Maximum power factor of insulation at normal frequency at a conductor temperature of
20°C:

Nominal voltage (VO) ..o
0, 5 Vo (50% of nominal voltage}......cccocevieiiici v
1, 5Vo (150% of nominal voltage) ......cccccoeviiiiiieccie e,

2 Vo (200% of nominal voltage}......cccceevieiiiieeiiee e

34. Maximum three phase dielectric loss of insulation at nominal voltage and
normal frequency
34.1. at maximum conductor temperature (maximum continuous current rating specified

INPAL 31) e kW/km
34.2. at conductor temperature corresponding to 50% of the maximum continuous

current rating specified in pan 31.....ccciii i kW/km

35. Three phase conductor loss of cable
35.1. at the maximum continuous current rating specified in par 31.

35.1.1. SUDMANNE SECLION ...eviiiiiieeiie e e kW/km
35.1.2. Underground SECHION .......cccceeiiieiie e kW/km



35.2. at 50% of the maximum continuous current rating specified in par 31.
35.2.1. SUbMaAring SECHION ....oooiieee e kW/km
35.2.2. Underground Section .......ccceviiiii i kW/km

36. Three phase sheath loss (including reinforcement) of cable

36.1. At the maximum continuous current rating specified in par 31.

36.1.1. Submarine section (at the proposed cable spacing case of three core
Cable) kW/km
36.1.2. Underground section flat formation..........ccccooovi i kW/km

36.2. At 50% of the maximum continuous current rating specified in par 31.

36.2.1. Submarine section (at the proposed cable spacing case of three core

37.Three phase armoring loss of cable

37.1. At the maximum continuous current rating specified in par. 31.

37.1.1. Submarine section (at the proposed cable spacing in case of three core
CaADIE) s kW/km
37.1.2. Underground section (at triangular or flat formation in case of three core
CaADIE) e kW/km
37.2. At 50% of the maximum continuous current rating specified in par 31.
37.2.1. Submarine section (at the proposed cable spacing in case of three core
CablE) e kW/km
37.2.2. Underground section (at triangular or flat formation in case of three core
CADIE) e kW/km
38. Surge or characteristic impedance for the submarine cable ................. . OHM/km
39. Surge or characteristic impedance for the land cable ..........................l. OHM/km

Note: Calculations of the maximum continuous current carrying capacity, losses e.t.c.,
will be performed according to the I.E.C. publication 60287, latest edition.



Appendix A2

Technical Specification for the 150 kV AC XLPE Land Cables

Texvikn MNepiypa®n Ynoyeiou KaAwdiou 150 kV AC XLPE




TEXNIKH NEPITPA®H I'TA

MONONOAIKA YNOrEIA KAAQAIA 150kV ME MONQZH
AMNO ATIASTAYPQMENO MNOAYAIOYAENIO (XLPE)

1. >KOMnoz

H napouoa Texvikr Meplypapr npoodiopilel Ta analToUheva TeEXVIKA Kdl KATAOKEUAOTIKA
XAPAKTNPIOTIKG HOVOMOAIKWV undveiwv KaAwdiwv 150kV pe povwon and dlacTaupwHEVO
noAuaiBulAévio (XLPE), pe aywyod and xaAkd kKabwg Kal TIC analTOUPEVEG DOKIMEC TWV €V AOYW

KaAwdiwv.

II. AESEI> KAEIAIA

Ynoyela kaAwdia, KaAwdia UPnAng Tacewc Ne pOvwaon anod diaoTaupwPEVo NoAualBUAEVIo.

II1. KANONI>MOI

O eapuOCINOC KAVOVIOUOC YIa To eV AOYw UAIKO Ba sival o IEC-60840.

IV. XPH>H

Ta ev Aoyw kaAwdia npdkeITal va xpnaoigonoinbouv yia Ta undyesiad TUAKATA TWV 31IAaCUVOETEWY

evaAlaooopevou pelpatog (A.C.) otnv nepioxn Twv KUKAGdwv.

V. XAPAKTHPIZTIKA >Y>THMATO2

Ta ev Aoyw kaAwdia npoopilovTal va Xpnoipgonoin®olv og ocUOTAKA TO OMNoIo £XEl T
NapakdaTw TEXVIKA XAPAKTNPIOTIKA:

1. OvopaaTiKn Taon ouoThKAToG (NOAIKH) : 150kV
2. MéyioTn Tdon cuoTriuaTog (NoAikn) : 170 kv
3. Baoikn otabun povwoewd (Eninedo KPOUOTIKAC TACEWG) 1 750kV

4., SuxvoTnta : 50 Hz



5. ApIBuOC pAgEWY 1 3

6. STAOUN BPAXUKUKAWMATOC : 31,5 kA

7. XpoVvIKn dIApKeEIa BPaXUKUKAWUATOG : 1 deuTepOAENTO

8. M£600J0¢ YEIWOEWG : To ouoTnua Twv 150 kV gival oTepea
VEIWHEVO

VI. XAPAKTHPISTIKA EAA®OYZ KAT OEPMOKPAZIEZ NEPIBAAAONTOZ

Ta ev AOoyw kaAwdia npoopilovtal va xpnoigonoinBolv ot £3agoc WeE Ta akOAoubBa

XAPAKTNPIOTIKA:

1. Ogpuikn avTtioTaon £5AQoug 1 <1,2°Km/W

2. M€aon Bepuokpacia £3apoug : 25 °C

3. EUpog diakupavong Bepuokpaaiag oTo £dagog : 10° C éwg +30 °C
4. EUpoc diakUpavong Bepuokpaciac oTov dEpa : -25° C £wg +45 °C

VII. ANAITOYMENA XAPAKTHPIZTIKA TOY KAANQAIOY

1. OvopaoTikn Tdon, Uo/ U(Umax) : 87/150 (170)kV
‘Onou
Uo= ) Tdon rms PeTa&lu aywyou
Kal yng n HeTaAAikoU pavdua
U=noAikr Taon (rms)
Umax= péyioTn noAikn Taon (rms)

2. AvToxn ot kpouaoTikA Taon (1,2/50u¢) 1 750kV péyioTn TiPn

3. AvTtoxn ot tdon AC, 50Hz yia 30 Aentd : 218kV (rms)



w N

N

4. IkavoTnTa YETAPOPAG NAEKTPIKNG IOXUOG O OUVEXH AEIToupyia oTa 2 akpda
Ma Ti¢ dilacuvdEaelg AAYPIO-ZYPOS kal SYPOZ-THNOZ : 200 MVA
Ma TI¢ dlacuvdEaelg SYPOS-MAPOS kal SYPOZ-MYKONOZ : 140 MVA
(0ev nepiAapBavovTal ol anWAEIEC)

5. EEapThpaTta Tou KaAwdiou

. ApIBuOC aywywv
. YAIkO aywyoU

. AlaToun aywyou

. 2XNHa aywyou

. Mévwon aywyou

AvTOXN TOU aywyou o€
peUNa BpaXUKUKAWHATOG

:To kaAwdio 6a anoTeAsiTal and Ta €€nc Baoika pepn:
Aywyo, NUIGYWYIHO OTpWHA aywyou, Jovwon XLPE,
NUIGY®YIHO OTPWHA HOVWONG, NHIAYWYIHUES TAIVIEG
JIOYKWHEVEG napouaia uypaoiag, yavdua KpauaTog
HMOAUBJOOU 1) aAoupiviou kal eEwTepikd pavoua PVC n PE.

IX. ANAITOYMENA XAPAKTHPIZTIKA TOY ArQroy Toy KAAQAIOY

: 'Evag (1)
: XaAkog (Cu)

: Na 11§ diacuvdéoeig AAYPIO-ZYPOZ kal

ZYPOZ- THNOZ : 630 mm?
MNa 1i1g diacuvdéoeig SYPOZ-MAPOZ kail
SYPO:Z-MYKONOZ : 300 mm?

: MoAUKAWVOC KUKAIKOU OXNMATOC anoTeAOUPEVOG ano

oupMaTidla KUKAIKAC 31aTOPNG, GUVESTPANKEVA Kal
CUMMIECEVA.

: H yovwaon Tou aywyou 8a anoTeAsital ano eEwbnuévn

oTpwon unepkabapol d1acTaUpWHEVOU NMOAUAIBUAEVIOU
(XLPE) .Ta 0 unxavikda Tng XapakrnpIoTika 6a npénel va
gival cUp@Wva We TIC TINEG Tou nivaka IV Tou Kavoviguou
IEC-60840

: 31,5 KA yia éva (1) dsuTtepOAenTO KAT €AAXIOTOV.



X. ANAITOYMENA XAPAKTHPIZTIKA METAAAIKOY MANAYA TOY KAAQAIOY

1. YAIka Mavdua

2. AkTivikn MpoaoTacia Tou aywyou

gvavTl vepou Kal uypaaciag

3. AlguAKNg nNpooTaacia Tou aywyou
£€vavTi vepoU Kadl uypaociag

4, AvToxXn Tou pavdua oe pelpa
BPAXUKUKA®UATOG

Kpdaua MoAuBdou

(n.x. kpdpa Tunou E kata BS 801) | evaAAakTIKa
Al kai €av eival avaykaio pe 6wpakion Cu.

O pavduacg Ba npénel va NapeEXel AKTIVIKN

npooTtacia &vavTl vepoU Kal uypaaciac.

H diauAkng npooTaagia £vavri

vepouU Kal uypaoiac 6a npenel va
EMITUYXAVETAl JE TNV XPNon
dloykoUpevNG Taiviag r aAAou uAikoU

epappolouevou KATW ano Tov pavoua.

31,5 kA yia 0,5 deuTtepoOAenTa

XI. HMIAIQIriMA STPQMATA ArQroy KAI MONQ3>H2 TOY KAAQAIOY

TOCO TO NUIAYWYIHO OTPWUA TOU aywyoU 000 Kadl TO NUIAYWYIHO OTPWHA TNG HOVWaONnG €ivail

UNoXpPEwWTIKAG Kal Ba npénel va napdayovrtal padi e TNV JOVWOoN HE TNV YEBODO TNG TAUTOXPOVNG

TPINARG eEwBNONC.

XII. EEQTEPIKOZ MANAYAZ TOY KAAQAIOY

O €EwTepIKOC pavduag Tou kKaAwdiou Ba kaTaokeuaoTei OI' eEwOBNOswC ano noAuBivuloxAwpidio

(PVC) xpwuaTog paupou. EvaAAakTIkG anodekTo UAIKO yiad ToV eEwTePIKO pavdla sival To

noAualBuAévio uWnANG N péong nukvotnta (HDPE or MDPE) idiou XpwuaToG. H €EwTepIkn Tou

enipaveia Ba NpEnel va yivel aywyiun ME TV NpooBnkn KatdAAnAou ay®yigou oTpwuaTog di’

€EWBNOEWC.

XIII. > HMANZH KAAQAIOY

1. To kaAwdio Ba npénel va Qepel aToV €EWTEPIKO TOU pavdua TIC AKOAOUBEG ONUAVOEIG:

e Epnopikd ofApa KAaTAaoKeEUaoTn

e AlaTopn Kal UAIKO KaTAoKEUNG aywyou

e  YAIKO HOVWONG



e OvopaoTikr Taon Uo/U (Umax).
e 'ETOGC KATAOKEUNG
e ApIBudC ocupBaong

Eniong oTtov €EwTepikd pavdla Tou KaAwdiou NPENElI va UNAPXEl CPNAvVan OAIKNG
NPOOOEUTIKNC NNKOUETPNONG avd PETPO PRKkoug (M) yia To cUVOAO Tou napayyeAbEvToc
kaAwdiou, yia kabe diacuvdean.

H ofpavon 8a npénel va sival ave&itnAa ypappevn HE avayAupoug xapaktnpec/wneia. To
ehaxioTo UWoG TWV XapakTApwv Ba npenel va ivalr 4mm.

XIV. AOKIME2

O1 JOKIUEC OgIpac €I0IKEC Kal TUNou B8a npéenel va ival cuUPWvVa PE ToV Kavoviauou

IEC-60840

C.

AokiyEG oeipdc

O1 akOAouBec dokINEG Ba ekTeAoUVTAl 0€ KABE NAPAYOHUEVO WNKOG KAAwdiou.

1. AOKIUR MEPIKWV EKPOPTICEWV
2. Aokiun Taoswc (dINAEKTPIKNAC avToxnNG o€ Taon 50Hz yia 30 AenTa)

Ei1dikeC BOKIUEC

O1 akOAouBec doKIPEG Ba ekTeAoUvTal O €vd JOVO AVTINPOOWNEUTIKO Ogiyua kaAwdiou.
1. 'EAeyXoc¢ aywyou

2. METpnon TNG NAEKTPIKNAC AvTioTaong Tou aywyou

3. METpnon Tou NAaxouc TNG HOVWONG KAl TV YN HETAAAIKOV pavouwv.

4. METpnon Tou naxouc Tou PeTaAAikoU pavdua

5. MeETpnon TnG dIauETPOU ToU aywyou Kabwc kal TnG diaueTpou OAou Tou KaAwdio

6. Ogpuikn dokiur opiwv TNG Hovwaong XLPE

7. METpnon TNG XwpnTIKOTNTAC METAEU aywyoUu Kal geTaAAikoU pavdua

AOKIUEG TUMOU

O1 dokIpec TUNMOU Ba npénel va ekTEAOUVTAl NPOTOU O KATAOKEUAOTNC AdpXigel TNV OUVEXN
napaywyn Tou kaAwdiou

1. HAekTpIkEC AOKIYEC 0TO NANPEC KAAwDIo

O1 JOKIYEC auTEC Ba ekTeAoUvTal O deiyda £TOIHOU KAAWDIoOU PRKOUG TouAdyxioTov 10
METPWV.



Me €Eaipeon Tnv OoKIUN «METpnon €pd» , OAEC 01 AAAEG OOKIWEG Ba npEnel va
ekTEAE0BOUV di1adoxIka oTo idi1o deiypa. H aAAnAouyxia Twv SOKIJ®V KABwC Kal ol
JOoKIMEC gival wG akoAoUBwG:

a. AoKIun KApwng akoAouBoUpevn ano TNV JoKIUN HEPIKWV EKPOPTIOEWV
B. MéTpnon £d.

Y. AoKIun Taong Ye BeppikoUG KUKAOUG akoAouBoUpevn and TNV dOKIWN HEPIKWV
EKPOPTIOEWV.

0. Aokiun SINAEKTPIKAC AVTOXAC OE KPOUGTIKA Taon akoAouBoUpevn ano Tnv doKIun
OINAEKTPIKNG AVTOXNG O£ evAAAQOOOUEVN TACN BIOUNXAVIKANG CUXVOTNTAC.

XV. 2YSKEYAZIA

Ta kaAwdia 6a TonoBeToUVTalI 0 TUNNAVA KAl Ba npooTaTtelovTal JE TOV KAAUTEPO TPOMO ano
{nMIEC, KATA TNV PETAPOPA TOUC OTO TOMO NnapaAaPrc Toug. KaBe akpo Tou KABe PRKoug
kaAwdiou Npénel va oppayiobei kaTd oTeyavo TPONo AUECWE WETA TIG OOKIYEG OTO EPYOOTATCIO
TOU KATAOKEUAOTH.

Ta TUpnava Ta onoia 8a npounBeloel 0 KATAOKEUAOTNC Ba ival HETAAAIKA, oTIBAphg
KATAoKeUNG, Je aEovec and XAaAuBa, Ikava va avTEXoUV TIG HNXAVIKEG KATAMOVOEIG Nou
eEaokoUvTal KaTa Tnv dIAPKEId TNC EYKATAOTAONG Tou KaAwdiou,

H onr Tou d€ova Tou TUPNavou Ba NpEnel va €xel SIAUETPO OXI MIKPOTEPN ano 80mm.

K&6e TUpunavo Ba @Epel onpavon (eiTe an’ eubeiag oTo TUPNAVO, €ITE 08 HETAAAIKN KN
diaBpwaoiun nivakida oTabepd OTEPEWPEVN G AQUTO) KE TA NIO KATW OTOIXEIa:

- MNKOG KaAwdiou

- Popa EdINAWUATOG

- kaBapod kal PIKTO Bapog
- aplBuoc ZupBaong

XVI. NTAHPO®OPIEZ INOY MNPEMEI NA AOGOYN AMO OAOY2 TOY2 NPOS®EPONTE>

1. O kaTaokeuaoTng Ba NpEnel va napaocxel NAAPn TEXVIKAG oToiXeia padi e TNV NpooPopa Tou,
ONw¢ auTd anaiTouvTal oto MNapapTnua «Ax».

MNpoo@opéc nou dev Ba £xouv NARPWC GUUNANPWHEVO To MapdpTnua «A» Ba anoppinTovTal.

2. MpokaTapTiko oX€DI0 EYKAPOIAc TOMNG Tou KaAwdiou. H un cuppop@waon Pe TV anaitnon
auTrh Ba odnyei o andéppIYn TNG NPOOPOPAc.

3. Texvikd @UAAGdIa Tou NPooPePOPEVOU KAAWDIOU KAl TwV €EapTNUATWY TOU.

4, 'Onola TuXOV nigTonoinTIka doKIJ®V TUnou. Anodoxn r 0XI auTWV TWV NIGTONOINTIKOV
€vanokeiTal atnv kpion Tou AAMHE.



NAHPO®OPIEZ MOY MPEMEI NA AOOGOYN ANO TON ENOITYXONTA TOY
AIATQNIZMOY

XVII.

1. 'Eva AenTopeEPEC OXEDIO €YKAPOIAG TOMNG TOU KAAWdioU Kal MANRpn neplypaen Twv

€€apTNUATWV TOU.

AENTOPEPEIC 00NYIEC OXETIKA WE TNV AKTiva KAPNUAOTNTAC, TNV OlAXEipIon Kal EykaTaoTaon

Tou KaAwdiou.



NMAPAPTHMA «A>»

H pyn GunnARPWGON TOU NapapTnUAaTog «A» Ba £xel WG anoTéEAEoUa TNV anodppiyn TNG

npoo®opac. (Avo avTiTuna, £€va yia kabe TUno dlacuvdeanq).

A. Avwyoc

. OvopaaTikn diaToun aywyou

. YAIKO aywyou

. EAaxiotn eEwTepikn dIGUETPOC

. MéyioTtn eEwTepIkn JIGUETPOC

. Mé&yioTn avTioTaon aywyoU Ot OUVEXEG peUa oToug 20°C
. AvTioTaon aywyouU ot E.P. agTtoug 90°C

. Ap1BuOG ouppaTIdiwy

o N O u b~ W N

. OvopaaTikn dIaGPETPOC KGBe oupuaTidiou

B. Hulayoyiya orpowuarta

Hulaywyigo orpwua UAIKoU

. OvouaoTiko Naxocg

. EAaxiotn €EwTepikn dIGNETPOC
. MéyioTtn eEwTepIkn JIGUETPOC
. EId1kn nAekTpikn avTioTaon

aua A W N

. YAIKO nUIay®yIJou oTPpWPATOC

Hulaywyiyo oTpwud yovwaong

. OvopaoTikd naxog

. EAaxiotn €EwTepikn dIGNETPOC
. Méyiotn e€wTepIkn JIAUETPOC
. EId1kn nAekTpikn avTioTaon

aua A W N B

. YAIKO nUIay®yIgou oTp®PATOC

r. Movwon
1. YAIKO KATAOKEUNG HOVWONG
2. OvouaaoTIKO Naxog
3. EAaxioTn €EwTEpPIKN OIAUETPOG
4, MEyioTn €EWTEPIKI OIAUETPOC
5. M£yioTn OINAEKTPIKA KaTanovnaon



A. Owpdkion

Mavduac kpauaTtog poAuBdou

1. TUnog KpAUATOC Kal avaAuTikr guoTaon auTtou

2. OvopaaoTikd naxoc pavdua

3. EAaxioTn €EwTEPIKN OIAUETPOG
4. MéyioTn EwTePIKI JIAUETPOG
5. AVTOXI O£ EPEAKUGHO

6. YAIKG kal gToiXeia TNG dIaufKoug NpoaTaaciac EvavTi vepou Kal
uypaaoiag

EEwTEPIKO NePiBANUaA

>uvBOeTikOC pavduag and PVC

1. OvopaoTiko naxog pavoua

2. M£6000¢ kal oToixgia UAIKOU yia TNV ay®yIidn €NIQAveia Tou
Havdla

>T.Z1oI1XEia kaAwdiou

1. MéyioTn €EwTePIKM JIAUETPOG HOVOMOAIKOU  ..iee.....

kaAwdiou

2. EAaxioTn €EWTEPIKN OIAUETPOG HOVOMOAIKOU — Loveeensns

kaAwdiou

3. Enaywyikn avtiotraon kaAwdiou (XL) L.
4, XwpnTikOTNTa KaAwdiou und NANPEC POPTIO  ivvrvvnnnn,

5. MéyioTo pelpa KUKA®PATOC (3 KaAwdia) yia cuvexn
AgIToupyia pe Baon Ta oToIXEia TwV Napaypapwyv V,

VI, VII, IX kai X, Beppokpacia aywyoU 90°C KAl .veverennns

HavOUeC YEIWPEVOUG OTO €va Akpo

6. M&yioTO peUpa KUKAWHATOG (3 kaAwdia) yia ouvexn
AgIToupyia Ye Baon Ta oToixEia Twv napaypapwyv V,

VI, VII, IX kai X, Beppokpacia aywyoU 90°C KAl .veverennns

pavdUeg yelwpEVoUG oTa duo akpa

7. M£yioTo peUpha KUKA®UATOC (3 KaAwdia) yia Guvexn
AgIToupyia ye Baon Ta oToIXEia Twv napaypapwyv V,

VI, VII, IX kai X, Beppokpacia aywyoU 90°C kAl ..ccvevenens

HavdUeC e Guvexn dIaoTaupwuUEVn Yeinwon

8. MéyioTo pelpa dUo NapdAANAWV KUKAWHATWY (6
kaAwdia) yia guvexn AsiToupyia Pe Baon Ta oToixeia

Twv napaypaewv V, VI, VII, IX kal X, Beppokpacia  KUKAwua I



aywyou 90°C kal pavdUeg YEIWPEVOUCG OTO £€va akpo

KUKAWpa II........... A
9. MeyioTo peUpa dUo napaAAnAwv KUKAwPAaTwy (6
kaAwdia) yia ouvexn AsiToupyia Ye Baon Ta oTolxeid
Twv napaypaewv V, VI, & VII, IX kai X, KUKAWHA I............ A
Bepuokpacia aywyou 90°C kal havoueg yelwhevoug  KUKAwpa II........... A
kal ota duo akpa
10. Bapog KaAwdiou e, kg/m
11. EAdxIOTN aKTiva KAUMUAOTNTAG TOU KAAWDIOU cievevvviieeeenens, m
12. JUvOETN avTioTAON KUKAWHATOG BETIKAG rvereeieieieeeeeenenenan
akoAoubiac (Z1+JR1)
13. ZUvBeTn avTioTaon KUKAWHATOG MNJEVIKNG
akoAouBiac (Zo+JR0O) e
14. AnwAeiec KUKA@PaToc (3 kaAwdia)
a. 100% Tou (OPTIOU OE QUVEXN AEITOUPYIA cvvvevvvniivnnnnnnn. W/m
- 3TOUG aywyouUG e W/m
- 3TOUG METAAAIKOUG HAVOUEC  iiiiiiieieeeeaan, W/m
- OINAEKTPIKEC
B. 50% ToU QopTioU Ot ouvexn AsiToupyia
- 3TOUG aywyouG e W/m
- 3TOUG METAAAIKOUG HAVOUEC  iiiiiiieieieeaa, W/m
- OINAEKTPIKEG e W/m
15. ANwA&IEG KUKAWPATOG (6 kKaAwdia)
a. 100% Tou (OPTIOU O€ QUVEXMN AEITOUPYIA cvvvevvvnviinnnnnnn. W/m
- 3TOUG aywyouUG e W/m
- 3TOUG METAAAIKOUG HAVOUEC iiiiieneieeaa, W/m
- OINAEKTPIKEC
B. 50% ToU QopTioUu Ot ouvexn AsiToupyia
- 2TOUG aywyouG e, W/m
- 3TOUG METAAAIKOUG HAVOUEG i, W/m
- OINAEKTPIKEG e W/m
16. AvToxn kaAwdiou os peUna BPaXUKUKA®UATOG
- orovaywmyoe e kA yialsec
- oTo yavdva kA yia 0,5sec
17. Avtoxn o€ KpouaTikn Taon (BIL) kv
18. MEyIOTOG EPEAKUOHOG OE TPABNYHA  vevviveiianenenenns daN
19. Avtoxn kaAwdiou o evaAhacoopevn Taon, 50Hz ... kv
yia 30 AenTa
20. KaAUnTel To npoo®epdpevo KAA®wdIo TNG analTroeIg
TnG napaypagou XIII;
21. XapakTnpIoTIK avTioTaon YPAHKNAG YIA TO UNOYEIO  cevvvvvieieineeainenenns Q/km

kKaAwdio



Appendix A3

Concrete Slab.

Concrete marker.
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Appendix A4

Technical description for land Cable installation

(Texvikn MNMepiypag@n Epyacimv yid TNV EYKATaoTaon Tou Ynoyeiou KaAwdiou)




II. TEXNIKH NEPITPA®H EPrAZIQN

NINAKAZ MEPIEXOMENQN

1. YMNOTEIA KAANQAIA KAI ZYNAOEIZ EPTAZIEZ
2. TEXNIKH TEPIFPA®H EPFAZIQN EProy

2.1.

2.2.

2.3.

2.4.

2.5.

Ekokaen kal NANRpwaon XavTakiov Kal AOINEC XWHATOUPYIKEG EPYATIEC

2.1.1. KaBaipeon 01apop@OUHEVWY ENIPAVEIDV.

2.1.2. EKOKAQEG XavTaki®v Kal AoIN®wV OKAPPATWV.

2.1.3. AIEUBETNON KAl ANOPAKPUVON NMPOoIiOVTWYV EKOKAPNC.
2.1.4, ExkBapvwoelc kal ekpl{waelG OEVOPWV.

2.1.5, Anopdkpuvaon udaTwv KaTd TIC EKOKAPEC.

2.1.6. METpa NpooTaciag KaTda TIG EKOKAPEG.

2.1.7. Enavapopd ao@aATIK@V 0000TPWHATWYV.

2.1.8. AnokaTtaoTtaon nefodpouiwv KA.

2.1.9, ®pelapioya Kal aocpaiTooTpwaon.
2.1.10. Kpdoneda - Pegibpa.
2.1.11.  Nnoideg Tunou TRIEFF.

KaAwdia — OwANVEC — aywyoi YEIWOEWC — ZUVOETHOI - AKPOKIBWTIA

2.2.1, MpounOsia, kal ueTapopd KAaAwdiwv, CWANVWYV, AYWY®V YEIOOEWC.

2.2.2. EvkaTtaoTtaon KaAwdiwv — cwAfvwy.

2.2.3. EykataoTtaon aywyoU YEIWOTEWG.

2.2.4, MpounOeia, PYETAPOPA KAl OUVAPHOAOYNON AKPOKIBWTIWV Kal CUVOECUWYV

kaAwdiwv 150 kV.

TonoBETNoN NAGK®V — NAEYNATWV — MIVAKIdWV ENICANAvVONG

KaTaokeur @peaTiov Kal UNnooTp®UATOC AOKKWY OUVOEOHWYV

2.4.1, KaTaokeur gpeaTiov
2.4.2, KaTaokeur unooTpwPaToC AGKKWV CUVIEGUWV

KaTtaokeur| d1aBaocswv — eyKIBWTIONOG TwV KAAwdiwv 150kV



1. YNOTrEIA KAAQAIA KAI ZYNA®EIZ EPrAzZIEzZ

>Ta nAgiold TWV €pyaciov MNoU ava@EpovTdl OTn CUVEXEID KAl a@opouv unoyeld kKaAwdid,
nepiAauBavovTal kalr ol akoAoubec (1 €wg kal 14) epyacieg, TIC onoieg o Avadoxog eivai
UNOXPEWHEVOC va ekTeAel, oluypwva W' autd nou avagepovtdal oTnv napouaa TeXVIKN
Mepiypa®r] TnG ZUPPBaonG. H ekTEAEON TwV €pyaciwV autwVv KaBwc kal KaBe AAANG epyaaiag
nou gival anapaitnTn WOTe To cUOTANA TV KAaAwdiwv TN diaclvdeong va napadobei apTio Kal
£€TOIJO Mpo¢ AsiToupyia, ocUPPwva He TIG NapoUosC TexVvikéc Mpodiaypapec kal Toug Alebveic
KavoviopoUc nou ava@EpovTal O avTioToIXd SUCTANATA, YIVETAI XWPIC unoXpéwaon KaTtaBoAng
oTov Avadoxo 131aiTepou epyoAaBikoU TIPRUaTog, dedopévou OTI ToUTO €Xel AngBei undwn ortn
dIauOPPWON TG GUVOAIKNC TIMAG TWV EPYACIOV.

1. H dupeon anokopidr] Twv MNpoiovTwVv eKkoKapnc nou nAsovalouv, o6nola Ki av €ival auta
(oupnepiAapBavovTal n enikAAuywn Kal To undéoTpwpa Twv odwv 1 nelodpopiwv N
onolwvonnoTe AAAWV ENIPAVEIOV), OE XWPOUG ol onoiol kaBopilovTal and Tig ApXEG.

2. O auecoc kabapiouoc TWV XWPWV NouU YivovTdl ol EpYACiEC.

3. To katdfpeypa kdl n oupgnuKkvwon ME PNXavikdo dovnTrn, O oTPWOEelG nayxouc 0,20 m
nepinou, Twv NPoiovTwY NANPWONG XavTaki®Vv Kal AGKKwV, Nou okAapTnkav r oxl and Tov
Avadoxo.

4, H diauoépPpwon npavwyv Kal nubueva Tng Tagppou os opboywvikr diaToun.

5. H xpnoigonoinon aupou AaTopegiou YEXPI va €nIKAAUu®BoUV ol MPOOTATEUTIKEG NAAGKEG TWV
KaAwdiwv, Ta KIBWTIA CUVOECEWY Kal 0l GWANVWOEIC.

6. H npounbeia, OpTWON, METAPOPA KAl EKPOPTWON OTOV TOMO TWV £PYWV TWV NAPAKATW
UAIK®V.

a. ToigevTonAakwy €MKAAUWNG KaAwdiwv. (HOVO POPTwON, METAPOPAG Kal EKPOPTWON
oTov TOMO Tou 'Epyou).

B. Appou Aatopeiou.

Y.  YAikoU M.T.M. 0.155 (3A).

0. Toigévtou, yUwou, acBEaTn K.A.M.

€. ACQAATIK@OV UAIK®OV Kal AoINwV nava@opac 0d00TPpWHATWY.

oT. MAakwv, NAakidiwv kal Aoinwv UAIKOV enava@opdc ne(odpouiwy.
n. Zidnpou onAiguou.

H a&ia Tov ev Adyw UAIKOV KaBwg kalr Tuxov dAAwv ocuvapwv, nepiAapfdaveralr ornv
OGUVOAIKN TIMN TWV €pYAci®V.

7. H peTa®opd Kal EKPOpTWON OTIC BECEIC TOU £pyouU TWV UAIK®WV nou napadivovTtal ano Thv
Enixeipnon A Twv UAIK®V nou npounBsuovTal ano Tov Avadoxo.



10.

11.

12.

13.

14.

H @opTwon, HeETapopa Kal ekPpOPTWON aTnNV anobrkn Tou Avaddxou TwV UAIK®V Ta onoia
nAeovalouv KaTa TNV €KTEAEON TwV €pywV. 'OnNoTe Ta ev AOYw UAIKG napadivovTtal ano Tov
Avadoxo atnv anoBnkn Tng Enixeipnong, n ekpopTwon dIEVEPYEITAl AN TO NPOCWNIKO TOU
Avadoxou.

H oppdyion n anoo@payion TV ON®V VEWV I UNapXovriwVv CwARvVwy, PJEGa and Toug
ornoioug NPOKEITAl va NEPAcOUV KaAwdid, Kadbwg kal n ano@pa&n kal o kabapioudg Toug o
OAO TO MNKOG TOUG.

H Afjwn Npo@UAGKTIKOV HETPWY WOTE va PN BiyovTtal eykaraoTdoeic nou BpiokovTtal yéoa
O€ XavTakia rj Adkkouc nou okaBovTal and Tov Avadoxo.

EvOeikTIKa Kal HOVO ava@EpovTal Ta ENG :
a. Avaprtnon n unooTUAwon cwARVwY UOPEUONC, CWANVWOEWY K. A.M.

B. AnokaAuyn kaAwdiwv Tng A.E.H., Tou O.T.E., owAnvwoswv A.EMN.A. - E.AA.,
E.YA.A.T. KAM., OUYKEVTPWON TWV UAIKOV enikaAuyne (ToUBAa, nAdKeEG, AUUOG
8alacoacg), avaptnon TwV KAAWJdiwv Kdl CWANVWOEWV Kal snavagopd TouTwv O€
KaTtaAAnAn 6€on.

y. [lpooTacia udpoUETPNTWYV 1 EQOCOV YiVETAl avaykaio, avakaTaokKeur TNG oThpIENG Toug
Kal eEnava@opd Toug TNV apxIKr KaTtaoTacon, Kabwc Kal KATAOKEUN unooTpwuaTog ano
OoKUpOdEUa, E(pOCOV anaiTsital.

O1 gunAekOPEVOl QOpPEIC E€xouv evnuepwOBei and Tov AAMHE OXETIKG UE TO OUYKEKPIMEVO
gpyo. O avadoyxoc unoxpeoUTal va KAVel OAEC TIC ANAPAITATEG EVEPYEIEC KAl €NAPEC WE
TOUGC €EUNAEKOUEVOUG @opeic (Anuog, Tpoxaia, YMEXQAE, kAn.), ®OTE aAQevog vd
eEao@aAiosl TNV acpaln Kal Taxeia dIEKNEPAiwON TOU £pYyoU, APETEPOU va HEPIPVATE Yid
TNV €€aocpaiion Twv anapaiTnTwv adeiodoTHOEWV.

Kata Tnv eykataotaon Twv kaAwdiwv 150 kV va tTnpnBolv OAec oI anooTacelc acPaleiag
and Ta yesITovika dikTuad ONWG auTeG opilovTal and Toug Kavoviououg WS11-06 kal To
oxedlo AKZA - Tr - 36970 kaBwc kal onola vewTepn odnyia Twv Opyaviopwyv, OTOUC
onoiou¢ avAkouv auTd Ta OikTud, n eykatdoTaon Twv onoiwv €&Xel npayuatonoinosi
oUPQWVa Pe TIG OIATAEEIC Kal 0dnyiec TWV NaApanavw PopEWV.

O avadoxoG unoxpeouTal ME TNV €vapén TWV €PYAcI®V VA KAVEl JIEPEUVNTIKEC TOMEG
(TouhaxioTov Tpeic) os B£aelc nou Ba kaBopiosl n eniBAEénouca unnpeoia yia TNV akpipn
avixveuan Tng B£onNg Twv UPIOTANEVWV DIKTUWV.

O avdadoxog unoxpeouTal, O£ NEPINTWON AAAAY®V ) TPOMOMOINCGEWV TNG 0dEUONG KATA TNV
EKTEAEON TOU €pyou, va Kavel Tnv anapaitntn Olepelvnon Kal HEAETN, Tnv onoia 6a
unoBAaAAel npog £ykpion oTnv Enixeipnon. Metd Tnv éykpion o Avadoxog HMopei va
NPOXWPNOEl OTNV KATAOKEUN apou eEao@aliosl TIC anapaiTnTeg adelodoTROEIG.



2. TEXNIKH NEPITPA®H EPrAZIQN EProy

2.1. Ekoka@n kal NARpwon Xavraki®ov Kal AOINEG XWHATOUPYIKEG EPYACIEG

Edw eEeTalovTal Ol EKOKAQPEC XAVTAKIOV Kal AoINWV OKAUWUATWV Mou €ival anapaitnTa yia Tnv
TonoBETnoN Twv KaAwdiwv 150 kV, Tnv KaTaokeun AGKKwWV CUVIEOHWYV, OIAaBACEWY, PPEaATiKV
K.A.N. oUP@wva Pe Ta oxedia TNG HEAETNG.

H d1dvoIEn TwV XavTaki®Vv Kal OKAUUATWV YNOoPEl va NnpayPaTonolsital o€ onoladnnoTe 6£on A.X.
oe ne(odpoOuIa, DPOUOUG, XEpoa €DAPN, NPACIEC K.A.M.

O Avadoxog unoxpeoUTal va epapuolel Tnv diadpour nou opilouv Ta oxEdia TNG MEAETNG, KaTd
TNV J1avoIEn TWV XavTaki®v TUMIKNAG dIAaToMNG OnNwc gu@avileTal oto oX€SI0 TOMNG XavTakiou,
aANd Kkal xavraki®ov auEnuévwyv diaoTdoswv AOY®w TOMKWV €Pnodinv Kabwc Kal AAKKwV
ouVvOEOopWYV. e anueia O6nou miBavov va napouociacTel aduvagia r onuavTikh duokoAia oTnv
€papuoyn TnNG kabopiopévng odsuong, autr B aAAaxBesi oUppwva pe TIC 0dnyiec TNC
EmBAEnoucac Ynnpeoiac kai Ba yvwoTonoinbei ortov Avadoxo npo TnG unoypa®nc TNng
>uuBaonc.

2.1.1. KaBdipson diauoppwUEVWV EMNPAVEIOV

MepiAapBavel xapa&n kar kabaipeon kaBe TUMOU KATACTPWHATOC KAl UMOCTPWHATOG
nefodpopiou 1 0doU (evOEIKTIKA avAPEPETAl ACPAATIKOC TANNTAC, OKUPWTA, NAJKEG,
OKUPOJEUA K.A.M) Kal onolacdrinoTe AAANG diapopPWHEVNC ENIPAVEIAC, Kal OnoloudnnoTe
UNooTPWHATOC, KaBapIoUO, (POPTOEKPOPTWAN, METAPOPA Kal andppiyn TV APOiOVTWV
TNC KaBalpEoewe o BETEIC NOU ENITPENETAl ANO TIG ApXEC.

O1 epyaciec kabalpéoews Npenel va eKTeEAOUVTAl MPE E€MPEAEIQ KAl PE TPOMO WOTE TO
nepiypagpa TnG TOMNG va €ival eubuypaupo Kal n enipaveia Twv XEIAWV KaTakopupn
oUMQWVA PE TA EYKEKPIYEVA OXEDIA TNG MEAETNC.

e nepinTwon nou ouvavTnBoUv TOINEVTONAAGKEG, n kaBaipeon yiveral navrta KaTd
aKEPaleg NAAGKEG.

2.1.2. EKOKAQEC XAVTAKIOV KAl AOINWV OKAUPATWY

Ekoka®EG XavTaki®v Kdl oKaUPAaTwy onoloudnnoTe oXNUATOoC Kal dlaoTACswV dlevepyouvTal O€
onoladnnoTe B€on kal cUPPWVA KE TN HEAETN Kal TIC EVTOAEC TNC Enmixeipnong (onwc nefodpouia
Kal OpOMOUG JIQUOPPWHEVOUC 1 MN, GKAAUMTOUG XWPOUC, MNpaciéC K.A.M) Kal ot €3agog
onolacdrnoTte QUOsWC, Xwpic va €aipeital n €E0puEn Bpaxou onolacdrnnoTe OKANPOTNTAG, UE
HOPQWON TWV Npavwv kal diaudppwan Tou nubuéva oe €va eninedo, £€0Tw Kal YE napouaia
vepou.

FeVIKA ol EKOKAQEC Npénel va dievepyoUvTal Pe KaTAAANAa pEoa kal pebodoug, o Avadoxog ds
PEpel TRV €uBlvn WOoTE PE TNV XPNON KATAAANAwV PETpwV, ol d1aoTAoEIC Tou XavTakioU va
gival auTég nou nepiypdgovTal ota oxedia, aTnv napouoa Texvikn MNeplypa®n Kal oTIC 0dnyYieg
Kal eVvTOAEG TNG EniBAeync.



2.1.3. AIsuB£TNON KAl anoyakpuvon npoiovIwy EKOKAPNC

H d1guBETNON KAl anoPAKpUVaOn TWV NPOIOVTWY eKOKAPAC eNIBAAAETAl va YiveTal Ye aképala TNV
g€ubuvn ToUu Avadoxou, cUNPwva Pe Toug NOPoug kal Tic diaTdEeig, TIC TuXOV unodei&eic Kkal
EVTOAEC TNG Enixeipnong kalr Twv apuodiwv Apxwv Kal onwadnnoTe KAaTtd TPOMO Mnou vad pnv
eunodileTal n oyaAn KAl aocPaAng KukAogopia nefwv kal oxnHAaTwv.

2.1.4. EkBauvwoeic kal ekpll{woslc OEVIpWY

O1 ekBapvwoelc kal ekpli{woelc dEVOpwWY KaBWC KAl N €V YEVEl AVTIMET®MNION KABe napoduoiou
npoBAnuarTog, npaypaTtonololvral oto Baduo nou anaiToUvTal yia Tn JIEVEPYEID EKOKAPWV KAl
kaToniv oxXeTIKAC adeiac, pooov anaiTsital.

2.1.5. Anoudkpuvon udAaTwV KATA TIC EKOKAMEC

MNa va yivovTal €vTeXva ol EKOKAPEC NPENEl va anodakpuvovTal Je avTAnon rn JE QUOIKN pon,
HEOa ano Ta XAvTdakia f Toug AKKOUG, Ta onoladnnoTe vepd Kal va avTIMETwNI{ETAl onolodrnnoTe
OXETIKO npOBAnua. H JdioxETeuon Twv VEPWV MPENEl va YiVETAl O QUOIKOUG dnodEKTEG N
aywyouUg Twv OPBPpIwV PE TPOMNO NMou va anopeUyeTal n dnuioupyia NpoBANUATWVY oTNV NEPIOXN
Kal va anokAgieTal n npokANon aTtuxnuAaTwv.

Eniong np€nel va eEac@aAileTal n eAelBepn por TV VEPWV ano T avavTl Kal va ggnodideTal n
€10por TOUTWV OTA XAVTAKId Kdl TouG AGKKOUG.

2.1.6. M£Tpa npooTaagiac KAtd TIC EKOKAPEC

Kata Tn O1dpKeIa TwV EKOKAP®V KAl HEXPI TNV OPICTIKN EMNiXWoN TWV XAVTAKI®OV, 0 Avadoxog
gival UNoOXPEWMPEVOC va naipvel 6Aa Ta PETPA ACPAAEiag, yia TV NpooTacia Tou Npoownikou
TOU, TOU 0MoIoudnnoTe TPITOU KAaBWG Kal OAOU Tou UAIKOU KAvovTag Xpron onuatwy, epudpwv
POWTWV KATA TN vUXTd, VUKTOPUAAGKWY Kal onoloudnnoTe dAAou PETpou eiTe eniBaAAeTal and Tn
vOou0Oeaia kal TOUG KavovIioPouc, €iTe KPIVETAl OKOMNIYJO KAl anoTEAEONATIKO. EIdikOTEPA yia TNV
€€a0@AAION TOU avoiyyaTog ToU XavTakioU Kal TNV anopuyr KaTtoAiobrnoswyv oabpwv £3apwv, '
anaiTn@si avTioTnpIiEn kal ota dUo XeiAn Tou XavtakioU pe oavideg diaoTagewv 4X0,30X0,05 m
nou Ba €E€xouv and Ta XeiAn TNC €KOKAPNC KAaTa 5 cm kal 8a oTepewvovTdl PJETAEU TOUG HE
dokapla (EUAIva 1 PeTaAAikd) 1 dAAa e€aptriuaTta avTioTnpIEng, Katd TETOIO TPOMO WOTE vda
ano@elyovTal TOCO N UNOX®WPNON TWV TOIXWHATWY TOU XavTakioU, 600 Kal n evOEXOUEVN NTWON
TWV NPOIOVTWYV EKOKAPNG NETA OTO XaVTAKI.

MNa To okond auto o Avadoxoc npenel va d1abgTel Tnv anapaitTnTn EuAsia kal Ta anapaitnTa
eEapTnuara.

Enionc o Avadoxoc¢ unoxpeouTal nplv Tnv £vapén Twv e€pyaciov, va emdeifel €ic Tnv
EmBAEnouoa Ynnpeoia, noodTnTa EUAciac TETola N onoid va KAAUNTEl JNKOG XAvTakioU  XIAiwv
HETPpwV ( 1000 m ) kal n onoia va €EunnpeTei TIC avwTEPW avaykeg. EKTOC and Tnv napanavw



€ngevduon Tou XavTakioU Ba npEnel Kal To UNOAOINO PEPOC TOUC XavTakioU vd NpooTaTeUsTal ano
EVOEXOHEVN MEPIKN 1 OAIKA unoXwpnaon o' 6Ao To PAKOC TOU Kdl aveEapTnTa ano 1o Babocg Tou.

2.1.7 Enava@Qopd dopaATIKOV 0000TPpWUATWY

H enavagopd TwV do@PAATIKOV 0Jd0C0TPWHATWY, £pOcov Oev npoBAEncTal OIAPOPETIKA OTN
HMEAETN, N emiBAAAeTal anod TIG ddelec Twv ApXWV, NPAYUATOMNOIEITAl CUVONTIKA WG £EAC :

2.1.7.1. AnoENAwON TWV TUNUATWV TOU aopaATikoU TANNTA, OTNV MEPIOXN TWV XEIA®WV TNG
TAPPOU, NoU £xouv XaAapwoel (pnyHaTwBei) péxpl Tou oTaBepoU PEPOUC TOU  APHOXAAIKOU
€0pACEWC.

2.1.7.2. ZupnAnpwon Mde apgupoxaAiko Tng M.T.M. 0.155 (3A), e@ooov anaiTeital Kal
ouhnuUKvVwon auTtoUl, pe cuyxpovn diaBpoxn kal xpnon dovnTikoU Pnxaviuatoc PEXp! BaBuou
iOOU NPOG TN CUMNUKVWON TOU APJUOXAAIKOU, JE TO OMoio £xel eMXwOei n TAPpPOG.

2.1.7.3. MposndAsiyn TNC €MIPAVEIAC TOU PE AoPaATIkO didAupa Tng M.T.M. A.201 n o6&vo
ao@aATIKO YaAAdKTwpa okupodepaTtog Tng M.T.M. A.203, epocov pnopei va diaTtebei o
anapaiTnTog XpOvoG wpIUAavoeEWC ToUC.

2.1.7.4. AidoTpwon dUo oTpWoewV acpairTookupodéuatoc TnG M.T.M. A.265, 05 CUUNUKVWHEVO
naxoc 5 cm yia kAaBe oTpwaon, avaAoyd HE TIC €VTOAEC Tou EvTeTaApévou MnxavikoU TnC

Enixeipnonc.

2.1.7.5. ®opToEKPOPTWON, YETAPOPA Kal anoppiyn TWV NPoiOVTWY anoEnAwosws Tou TANNTA,
Kabwg €niong Kal TWV MNEPICOEUMATWV TWV UAIK®V anokataoTdoews, NARpnG kadapiopdg Tng
gnipaveiac Tng odou kal napadoon aTnv KUkAopopia.

O avwTépw ava@eEPOPEVOC ACQPAATIKOG TANNTAG ano aopaATookupodepa eivar duvatd va
KaTaokeualetal oUPpwva Pe AAAn Texvikn npodiaypagn Tou Y.A.E. (n.x. Tnv MN.T.M. A.245),
OO0V 0l TOMIKEC GUVBAKEG I Ol anaiThoEIC TWV dpHodinv ApXx®V nou xopnyouv TIC AJEIEC TO
eniBaiiouv, ocUP@wva Navta Pe TN HEAETN.

MeTa Tn d1A0TPWON KAl CUMNUKVWON Tou adpoxdaAikou Tng M.T.M. O.155 (3A) kai npiv anod Ti¢
E£PYACIEC ANOKATAOTACEWCG TOU AOPAATIKOU TANNTA, EKTEAOUVTAl O EpYaAcieC anoENAWoEwWs TwvV
THNHATWV TWV XEIAWV TNG TAPPOU, NOU EXOUV XAAAPWOEI.

O1 epyaciec auTéG ekTeAoUvVTaAl PJE PHEYAAN NPOCOXN XEIPWVAKTIKA I ME MNXAVIKA PECA Kdl KaTd
TETOIO TPOMO, WOTE TO TEAIKO MEPIypaAPUA TNG TOMNAC va dnoTeAsiTal Yyovo and sublypapua
TuAMaTa, napdAAnAa n kaGBeta npog Tov agova TnG Tappou.

Tnv anoEAAwon Twv XaAapwv TUNHATWV TWV XEIAOV TNG TAPPOU akoAouBsi ano&nAwaon Tou
AUUOXAAIKOU £0PATEWC EPOCOV Kal auTo £XEl XaAapwOoel, JEXPI TOU oTaBepol ToUu TUNHUATOG.

Ta npoiovra anoénAwoewc f anopakpuUvovTal aueoca r dieuBsToUvTal KAl evanoTiBsevTal KaTtd
TETOI0 TPONO WOTE va MPnv napepnodifouv Tnv kivnon nelwv kali oxnuatwv. AKoAouBei n
CUMNARAPWON TNG TOMNAG HME appoxdaAiko Tng M.T.M. 0.155 (3A) kal n TEAIKN CUMNUKVWON TNG
EMIPAVEIAc, Nou NPOEKUYE ano TV anoEAAwan Twv XaAapwv TUNHATWV Kal TV apxIKn €nixwon
ME AUPOXAAIKO, PE dovNTIKO Pnxavnua kai cuyxpovn diappoxn.



MeTa TNV TEAIKN GUPNUKVWON, €QOCoV andiTeital, kabapileTal Je okoUNa Kdl PJE KABe enipEAEla
N €nNiPAveiad Tou duuoxaAikou and kKabe xaAapo UAIKO.

MNavw o' autd yiveTal ac@aATikn NpoendaAsiyn TUNou ME - O nou yiveral Bacel Tng MN.T.M. AZ. -
11 ka1 A.201.

AkoAouBsei n didoTpwon, ev Bepu®, TannTa and acpaitookupoddeua Tng MN.T.M. A.265, o duo,
N NEPICOOTEPEC €AV auTO €nIBAAAETAl ano TIGC ApUodiec ApXEG, OTPWOEIC TEAIKOU NAxouc 5 cm
€KaoTn, oUPeWva NAavrta HE TIC €VTOAEC Kal TIC odnyieg Tou EvreTaApévou MnxavikoU TnG
Enixeipnonc.

H kaTaAAnAn Bepuokpaacia d1aoTPWOEWS TOU AOPAATONIYHATOCG, KUpaiveTal JeTa&u 120 kar 135°
C.

H oTpwon 6a CUPNUKVOVETAl aveEAPTNTA PE UNXAVIKA PNETA, HEXPI ApVNOEWC.

AnayopeusTal n d1A0TPpWON AoPAATOOKUPODEUATOC €AV O KAIPIKEG OUVONKEG gival akaTaAAnAec,
KaTa Tnv Kpion Tou EvTeTaApévou MnxavikoU Tng Enixeipnong i n atgoo@aipikr Bepuokpaaia
gival katwTepn Twv 10° C.

H diaoTpwaon Tou TannTa 6a npayuatonolisital anod €IdIKEUPEVA CUVEPYEIA Kal n oupnukvwan
auToU, gv BepP®, HOVO PE PNXavika péoa, dnAadn dovnTiKa INXavhiuaTta Kal 0dooTpwTHPEG.
Id1aiTepn enipéAeia npenel va diveTal otn d1AoTPWaON TNG TEAIKNG OTPWOEWC TOU TANNTA, WOTE N
OAN KATaokeun va divel TNV €IkOva TNC ApTIAg EKTEAECEWG, KN OlaKpIVOPEVN, and To unoAoino
0000TpWHA.

O1 epyacieCc anokaTaoTACEWC TOU AOPAATIKOU TAnnTa BewpolvTal OAOKANPWUEVEC PHOVO HETA
TNV QPOPTOEKPOPTWAN, METAPOPA Kal andppiyn TWV APOoIOVTWYV anoENA®WOEwWC Tou TAnNnNTa KAM.
o€ B£€0nN NOU ENITPENOUV 0Ol apPOdIEC APXEG Kal ToV eNIPEAT kKaBapioud pe okolna f Kal Vepo gav
anaiteiTal, TnG EM@AveIac Tng ToUnG.

2.1.8. Anokataoracon nelodpouiwV KAM.

AnokaTtaoTaon TeEXVNTOV NAAK®V ) nAakidiwv nelodpouiwyv voeiTal Jovov KATa akEpaia TePaxid.
Apxikd €navageEpPeTAl TO UNOOTPWHA anod okupodeuya C 12/15 naxoug 2 cm kal nNdvw Tou
dlaoTpwveTal acBeoToToiyevrokoviapa 1 @ 4 Twv 350 kg TOIgéEVTOU nAXoug 2 cm  Kal
TOnoBsToUVTAl O MAGKEG, iDIEC ME TIC MPoUNAPYXOUCEG, €vTeEXvVa OTnV idla YeVIKG HE Tnv
npoundapyxouca dOI1aTa&n os aA@adid PE TIC NAPAKEIYEVEC NAAKEG. To APHOAOYNHA TWV NAAK®V
yiveTal pge TolgevTokoviapa 1 @ 2.



2.1.9. ®pselapioua kai ao@aiTdoTpwan

Epooov ol anaithosic Twv apuodiwv ApX®V nMou Xopnyouv TIG Gdeieg, sniBaAAouv NpOoBETEG
aoPaATIKEG epyacieg OnA. @peldpioya  Kal  Aao@AATOOTpwon, TOTE ol gpyaociec  Oa
npayuartonoloUvTal wg €ENC:

A. 3& un aoQaAToOTPpWHEVN TAPPO

1.  A@aipson 0,10 m uAikou 3A, cupnUkvwan Ue ouyxpovn diaBpoxn kal xpnon dovnTikou
MNXavnuaTog TnG Tagpou.

2. MpoendAsiyn TnG enipaveiag Tou (3A) pe ao@aATikd didAupa tng M.T.M. A.201 i 6&ivo
aoQAATIKO YaAGKTwpa okupodeupaTtoc Tng M.T.M. A.203, spoéoov pnopei va diaTteBei o
anapaiTnTog XpOvoG wpIUAavoeEwC TouC.

3.  Aiaotpwon diag 1 dUo OTpWOoEwvV aocpaiTookupodepaTtoc Tng M.T.M. A 265, ot
CUMNUKVWHEVO naxog 0,05m.

4,  Jupnukvwon TG oTPWOoNG aveEapTNTa PE INXAVIKA HETA PEXPI APVHOEWC.

5.  Opelapiopa unoioinou nAaTtouc (NAdatog anaitnBév and TiIG Apuodiec ApXec ueiov 0,8m)
kal Badouc 0,05m.

6.  Anopdakpuvon TwvV NPoiovVTWY anoENAWOEWV.

7. ZkoUniopa PYe anoppoPnTIKn okouna OANG TNG nipaveiac.

8. MpoendAeiwn OANG TNG €m@PAveldg PE ao@PaATIkO OilaAupya Tng MN.T.M. A.201 r o&vo

ao@AATIKO YAAGKTWUA okupodéuaTtog Tng M.T.M. A.203, epdoov pnopsi va diaTedei o
anapaiTnTog XpOvog wpINAvVOEWC TOUG.

9. AldoTpwon TEAIKNC OTPWONG KUKAOQPOPIaGg cupnukvwpévou naxoug 0,05 m os OAn Tnv
empaveia, ye M.T.MN. A.265.

10. Supnukvwon TG oTpWOoNG aveEapTnTa PE PINXAVIKA JEaQ.

B. & aopaATooTpwMEVN TAPPO

®pelapiopya anaiTnBevTog nAAaToucg kal Badoug 0,05 m.

Anopdkpuvaon TwV NPoidvTwY anoEnAwoewy.

Skouniopa Pe anoppo@nTIkn okouna 6Ang TnNG enipavelac.

MpoendAeiyn OANG TnG €m@AveIAg WE ACOPAATIKO OldAupa Tng NM.T.M. A.201 i o6&vo
ao@AATIKO yaAdkTwpa okupodeupatoc Tng M.T.M. A. 203, spocov pnopei va diatebei o
anapaiTnTog XpOvog wPINAvVOEWC TOUG.

5.  AldoTpwon TEAIKNG OTPWONG KUKAoQpopiac cUPNnUKVwuEVou naxouc 0,05 m oe OAn Tnv
gnmipaveia, e M.T.M. A.265.

Sudnukvwaon TNEG oTPWOoNG aveEapTnTa WUE Pnxavika peoa.

'Onou anaiteiTal, oTnv TEAIKN OTPWON KUukAogopiac kal oTi¢ dUo NePINTWOEIC Ba yiveTal
£UNIEN avTIOAITONTIKOV WNPidwv.

AN

NOo

2.1.10. Kpdaoneda - Psibpa

H epyacia autn nepiAauBavel Tnv agaipeon Twv unapXovrwyv Kpaonedwv f peibpwv, €av Kal
ornou auTd anaiTeital, TNV anoddkpuvaon TWV NPoiOVTWY €KOKAPNG, TIC AVAYKAIEC EKOKAPEC Yia



KATAOKEUN VEWV KPaonedwyv N peiBpwv Kal Tnv anokatacTacn Toug, cUPPWVa KE TIC analTHOEIG
kal odnyiec Twv apuodinv apxwv kal Tng EniBAsywnc.

2.1.11. Nnoideg Tunou TRIEFF

H epyaocia autr nepiAapBavel Tnv agaipeon Twv unapxovrwyv vnaoidwv Tunou TRIEFF, €dv kal
Oornou auTd anaiTeital, TNV anoddkpuvaon TWV NPoiOVTWY €KOKAPNG, TIC AVAYKAIEC EKOKAPEC Yia
TonoBETnon vEéwv vnoidwv TUNou TRIEFF, Tnv npounBsia kal JeTa@opd NMPOKATACKEUAOUEVWYV
vNoidwv Kal TNV anokataoracrn Toucg, CUNQPWVA HE TIC ANAITACEIG KAl odnyieg Twv apuodiwv
apxwv kal Tn¢ EniBAewnc. Zta oxedia TNG napouoac Texvikng Meplypapnc ouvanTeTal
evOeIKTIKO OXEDIO TOuNG vnoidag Tunou TRIEFF, onwg auTtr kaBopiletar and TIC ApHOdIEG
unnpeaiec Tou YMEXQAE.

2.2. KaA®dia - COANVEG — AYyWYOi YEIOCEWG — ZUVIEOHOI - AKPOKIB®TIA

2.2.1. NpounBsia kal YeTa@opd KAAWdiwV, CWANVWY, AYOYWOV YEIDOTEWC

H npounBeia Twv kaAwdiwv 150 kV XLPE 6a yivel oUu@wva YE T avapepOPEVA OXETIKA OTNV
SUpBaon. Ta kaAwdia 8a cup@wvoUv Pe TNV avTioToixn Texvikn MNeplypagn.

Ta kaAwdia 8a napaAneBoUVv €ni CUOKEUAOUEVWY PETAAAIK®OV OTPOPEIWY, OTA HAKN MNOU £XOUV
unoAoyIioTei ano Tov Avadoxo, cUP@va Pe TNV NEAETN Kal TNV eniTonou diepelvnon.

IdiaiTepn npoooxr 6a npenel va diveTal kata Tn OlApKEId TWV QACEWV TNG POPTWONG Kal
EKPOPTWONG TWV CUCKEUAOHUEVWV HETAAAK®OV OTPOPEi®V, yia TNV anoQuyn KAKWOEWV TOUG
TOGO oTa idla (NnapapopPwpéva NTepUyla KUAIONG, Napapdppwan onng agova TUPNavou K.A.m.)
000 Kal OTO OUCKEUAOWEVO 0° auTa KaAwdlo.

MeTA TNV TONoBETNON TWV KAAWdiwV, Ta v AOYyw OTpoPeid, KEVA | HE anokOpuaTa kaAwdiou,
8a anopakpuvovTal 0 CUVTOHO XPOVIKO didoTnua ano To gpyoTaflo pe £€Eo0da Tou Avadoyou
WOoTE va Pn dnuioupyeiTal NpoBANUa oTnv KUKAo@opia ned®v Kal oXNUATwy.

MNa TG avdaykeg yeiwong TwvV AAKKwV ouvdsopwv Ba yivelr npoundeia noAUKAWVOU,
EMIKAOOITEPWHEVOU YUMVOU aywyou yeiwong, diatoung 1x50 mm2 Cu kabwg kar papdwv
VEIMOEWC ano avo&eidwTo XAAuBa NNKOUC TPIWV WETPWYV, av KpiBei anapaitTnTo.

H npounBeia, popTOEKPOPTWON KAl YETAPOPA TWV NApandvw UAIK®OV KABwe kal Kabe aAiou
HIKpoUAIKOU nMou anaiTeiTal yia TV EyKATaoTacn Toug B8a yivouv he €€o0da Tou Avadoxou.



2.2.2. Eykatdoraon KaAwdiwv — cwAnvwv

O Avadoxoc 6a npenel va eykabioTd Ta unodyela kaAwdia 150 kV, cUppwva Pe Ta akoAouba:

OI €pyacieg eykaTaoTaonc ouVIOTATAl va yivovtdl g€ dU0 METWNA MPOKEINEVOU va UEIWOEI o
OAIKOC XpOVOC €yKATAOTAONG.

MeTa Tn d1GVoIEN TwWV XAVTAKIOV TUMIKAG JIATOMAC, AAAG Kal XavTaKi®Vv auEnuévwyv d1aoTAoEwy
AOY® TOMIK®WV €unodiwv cUhpwva Pe Tnv Texvikn Meplypa@n Tou 'Epyou Kal Ta oX€dia HEAETNG,
o Avadoyxoc 6a TonoBeTei To NpwTo (1°) oTPpWHA AENTOKOKKNG AUMUOU AAQTOUEIOU, €NIXPioUATOC
Kal OXlI oKupodENaTog, naxouc 10 cm kal Navw oTo oTpwla autd, Ba TonoBeToUvTal €10IKA YIdA
TO OKOMO auTO pAouAd ekTUAIENG TOU HOVOMOAIKOU KaAwdiou KaTa CUMMPETpa diaoTruaTa, oxl
HeyaAUTepa Twv 2 m.

Ev ouvexeia, 8a ekTuliyovTal Ta povonoAikd kaAwdia and To PHeETaAAIkO oTpopeio Ye Tn BorBeia
MNXAaVIKAG EKTUAIKTpIAc pe duvapn €AENG TouAdayxioTov 4 tn ouvexoUc OUVANOMNETPNOEWG Kal TwV
pAoUAwV eKTUMENG 1 HeE TNV BonbBeia NAEKTPIKOV PAOUAWV TaAuTOXPOVNG GUYXPOVIOUEVNG
Kivnong TonoBeTnuéva ot dlaoTnuata oxI PeyaAlTepa Twv 25 m. MeTa TNV eKTUAIEN Twv
KaAwdiwv kal TNV a@aipeon paoulwv ekTUAIENG, Ta kaAwdia 6a TonoBsTtoUvTal pe 101AiTEPN
Npoooxn OTNV MOVIUN B£€0n TOUG, XEIPWVAKTA, ENdvw oToV OIaNOopPWHEVO NUBPEVA TNG TAPPOU
oUpQwva Pe TNV d1aTa&n nou npoBAEéneTal and Tn MEAETN (eninedn TonoBETnON n TPIYWVIKA)
CUMNEPIAAPBAVOPEVWV TWV EENG:

a) Eubuypapuion Twv KaAwdiwv.
B) IoonapdAAnAn TonoBETNON TWV KAAWJdIiwV.

y) Nepideon Toug (Tpiywvikn d1GTa&n) o€ anooTACEIC €wC 2m PE KAaTAAANAoug nAacoTikoUg
OPIYKTAPEC EAAXIOTOU MAGTOUG 10 mm.

Mpokeigévou va nioTonoindei n KaAn YETAQOPA Kal TonoBETnon KABs TUANATOC TWV KAAWDiwV
I0XU0G, Ba ekTeAeiTal e guBUVN Tou Avadoxou, NAEKTPIKN JOKIUN WE €papuoyn Taong 10 kv
d.c. yia t=1 min peTa&U Tou PeTAAAIKOU pavdua kal TnG €EWTEPIKNG enipdaveiac Tou PVC
oUhpwva pe 1o IEC 229 .

O avadoxog £xel UNOXPEWON va NPAyHUATONOINOEl TIGC ANAPaiTNTEG EPYATIEC YIA TIG DOKIMEG AUTEC
KaBwc Kal yla OMoIEC AAAEC gival UNOXPEwWTIKEC cUPPwva Pe T avapepoueva otn ZuuBaon,
evappoviZOPevoG NAAPWC YE TIG odnYieg TNG eNIBAENOUCAG UNNpPECiag yia TNV acpdalgia kai Tnv
gnITuxia TnNG dOKIUNG.

M’ autd To okono Ba unoypda@ovTal and Tov UMNeUBUVO TWV UETPROEWV Kal Tov EvTeTaAuévo
Mnxaviko TnG Enmixeipnong oxeTikég EkBEoeic emTuxiag TNG ev Adyw JOKIWAG.

H emituxia Tng dokiung autng, dev anaAAdoasl Tov Avadoxo anod TIC GUMBATIKEG Tou eUBUVEC £wG
kai Tnv OpioTikn MapahaBn Tou ‘Epyou, ka®’ doov n ev Aoyw Ookiun Ba enavaAngBei karta
TUAMATA 1 0€ OAOKANPO TO WNKOG TNG KAAWODIAKNAG YPAWHNAG KAl YETA TNV KATACGKEUN OAWV TWV
OUVOETHWV.

Ta kaAwdia Ba kaAunTovral ano €va OsuTepo (2°) oTpwua AUUOU AdTopEiou, OE MId
OUMNUKVOUMEVN OTpwon Twv 27 cm 18iwv 101I0TATWV 0nwé To NpwTo (1°). 3Tn ouveéxela Navw
oTo JeUTEpO OTpWHA, £PpOOOV anaiTndsi kal KaTomyv ouvevvonong Pe Tnv EniBAénouca



Ynnpeoia, 8a TonoBeTeiTal n owArfvwon Asiou ocwAnva 3 kavaAiwv ®50 yia Tnv diEAeucn Tou
KaAwdiou onTiIk®WV Ivov. O ocwAnvac 6a kaAUunTeTal ano €va oTpwHA APPOU ADTOMEIOU MAXOUC
23 cm Kal navw ano autd To oTpwla yia AOYoug PNXavikng npooTaciag Twv kaAwdiwv, 6a
TonoBeTNBoUV oI NAGKEC €NIKAAUWYNG KATAOKEUAONEVEG OUNPWVA PE TNV npodiaypapn AKSA -
253 / AEK 01 kal Ta ox€dia Tng Enixeipnong.

MNa va TonoBeTolvTal ol NAAKEC NpooTaciag akpIBws nadvw ano Ta kaAwdia 8a xpnaoiyonoiouvTal
Mikpoi EUAIVol nagoalol, nou Ba Osixvouv TNV akpifn B&on Twv kKaAwdiwv. Eav dev anaitnOsi
TONoBETNON KAAWdiou ONTIKWV VWV, Ta kKaA®wdia 6a kaAuntovral and JduUo diadoxika
OUMMNUKVOUMEVEC OTPWOEIC AUUOoU AaTopeiou ndxoug 25 cm £€kaaTn.

'OAa Ta napandvw OTpwWHATa GUPOU AdTopeciou Ba cupmielovTal pe xelpokonavo n eAagpu
MNXaviko PETO.

Ta kaAwdia 150 kV nou TonoBeToUvTdl OTO XAVTAKI Ba npEnel va KaAunTovTal PEXP! KAl TNV
npwTN OTPWON TOUAAdXIOTOV TNV idla nUEpa €ykaTaoTaornG Touc. Av auTto Ot eival duvaTo, Ba
npenel va npoortateuBbolyv Ta KaAwdid, og OAO TO PNKOG TOUG, HE XOVTPOOavideg os axnua A.

MpokeIgévou va €ival PIKTO To napanavw Oa npenel o Avadoxog va €XEl ETOINOTNTA Yia €AEN
and Tnv NponyouuEvn NUEPA, OTA NAPAKATW

1. O unxavikdc eE0nAIOUOG TNG EAENG va €ival TONOBETNUEVOG €1G TNV TAPPO.

2. Ta oTtpogeia va cival TonoBsTnuéva €1G TNV B£€on £AENC oUTWG WOTE N WPA £vapeng Twv
epyaoiov €AENG va unv unepBaivel TNV 8" n.J. Ze OIAPOPETIKI MEPINTWAN Ol EpYATies ENENC
Ba peTaTiBevTal yia TNV €NOPEVN.

Kabe @opda nou To KaAwdio TonoBeTeiTal Kovrta ot dikTua aAAwv Opyaviouwv K.Q. (O.T.E.,
E.YA.A.T., A.EMN.A., K.A.n.) 6a npénel va nNpooTaTEUETAl €NAPKWC, ME KATAKOPUPEC MAAKEG
EMNIKAAUWNG TONOBETNHEVEG KOVTA 0TO KAAWDIo, and PEAANOVTIKEC €pyaciec kal NApePBACEIC Nou
gival duvaTtd va yivouv kovtd Tou and arloucg Opyaviopolc K.Q. kal ocUPpwva Pe Ta 1oxuovTta
ox&dia TnG Enixeipnonc.

2.2.3. EykaTaoraon aywyou VEIWTEWC

Eidika yia Tn di1avoiEn AAKkwv cuvOEopwy, o Avadoxog Kal ge anootaon 50 m ano auTtoucg Ba
TonoBeTei oTov nNuUBPEVA TOU XAVTAKIOU Mplv TNV OTPpWON Tou npwtou (1°Y) oTpwpaTtog
AENTOKOKKNG GUUOU AdTOMEIOU, MOAUKAWVO, ENIKACOITEPWHEVO YUUVO aywyo Yeiwaong, diaToung
1x50 mm? Cu, ( évav 1 NePICOOTEPOUC) O onoiog Ba KaTAARYEl WG AVapgovh €vToC Tou AAKKOU
ouvdeopwyv. MAEov autwv and Tov avadoxo, avdloya HE TIC ANAITACEIC AVTIOTACEWS YEIWONG,
pnopei kar va {ntnBsi n TonoBETnon paBOwWV YEIWOEWG, Nou Ba ouvdsBolv oTOV NApANAvw
aywyo.



2.2.4. NpounBeia, peTa@opd kKAl ouvapuoAoynon akpokIBwTiwv kKdl ouvOEoUwY KaAwdiwv
150 kV

Ta unodyela kaAwdia 150 kV 6a ouvdeBouUv HE TIC AVTIOTOIXEG EVAEPIEC YPAUMEG MECW TWV
evaépiwv (UY®V €VTOC Tou YnooTaBuou, Pe KaTAAAnAa akpokiBwTia, Ta onoia 6a npénel va
oup@wvoUv pe Tnv Texvikn Mepiypagpn TD-28/2 (TelXog¢ Twv TeXViK®V Mpodiaypapwv TNG
napouaoac TexVvikng Mepiypa®nc) kal Ta XapakTnploTIKG TOU ouoTrnuaToG. Ta akpokiBwTia 6a
HETAaQepBoOUV Pe gubBUVN Tou Avadoxou enITONOU TOU €pyou kal Ba cuvapupoAoynBouv anod
€E€IDIKEUMEVO OUVEPYEIO ouvapuoAoynong. MNa Tnv avaptTnon Twv akpoKIBwTiwv Ba yivel JeAETn
Kal oxediaon KaTaAANA®V IKpIWPATWYV Kal Bdoswv. To KOOTOG TnG MEAETNG, oxediaongc,
npoundesiag kalr NAANPOUG KATAOKEUNG TwV napanavw Bacswv kal IKpiwPdtwy, BapUvouv Tov
Avadoxo. O1 hHeAETEG kal n oxediaon Twv BACEWV KAl IKPIWHATWY, NPENEI va unoBAnBouv npog
g€ykpion otnv Enixeipnon kai apou kpiBoUv anodekTEG, va NPOXwPNOel n npounBesia kai
KATAOKEUN TOUGC.

Ma Tnv ouvdeon Twv dIdPOopWV PHNKWV TWV KaAwdiwv 150 kV peta&u Toug, Ba yivel npounbeia
KataAAnAwv euBéwv ouvdeopwv 150 kV pe diaotaupwon pavduwv (cross-bonding). Ol
ouvdsopol Ba peTapepBoUVv pe e€ubBlv Tou Avadoxou emTONOU Tou €£pyou kal Ba
ouvapuoAoynBoUv ano €EEIBIKEUPEVO CUVEPYEIO ouvapuoAOynong.

Avaioya pe Tov TUMO TWV KAAwdiwv (POVOMOAIKA 1 TPINOAIKA) OTOUC aVTIOTOIXOUG MiVAKEG
UAIK@V KAl TIHWV €XOUV UMOAOYIOTEI TENAXIA HOVOMOAIK®WV ) TPIMOAIKWV avTioToIXd GUVOETHWV.

H npopnBeia, popToEKPOPTWON, UETAPOPA KAl TONOBETNON TWV NAPANAVW UAIK®V KaBWC Kal
KGBe AAAOU UAIKOU (METAAAIKO KIBWTIO AUOHEVWV €na@®V yia Tnv diactalpwon pavduwy,
OUYKEVTPIKO KaA®dIO yia ouvdeon Mavduwv ME To KIBWTIO K.A.M.) NoU anaiTeitalr yia Tnv
guvapuoAoynar| Toug, 8a yivouv pe €€0da Tou Avadoxou.

'Ooov apopd Tov TUMNO TWV AKPOKIBWTIWV Kal CUVIEGHWY, auTOC Ba npEnel va sival oupBaToc Je
TOV TUNOo Twv KaAwdiwv 150 kV Kal OUYKEKPIMEVA va EXEl KATAOKEUAOTEI aVTIOTOIXOG
ouvduaonOC o0 TouAdyxioTov JUO £pya eykatdoTaonG unoyeiwv KaAwdiwv, Xwpic va
napouaiacTouv npoBAnuaTa cupBardTNTag, TOOO OTNV PACN KATAGKEUNG OCO0 KAl OTNV UETENEITA
AgIToupyia kal va €xouv npayuaTtonoinBei ol JOKINEC CUCTAHATOG KAAWdIWV — OUVOEOPWV —
akpokiBwTiwv idlou TUNou, oUuPwva Pe Tov Kavoviouo IEC 60840, TeAeuTaia €kdoaon.

Ta eEsidikeupéva ouvepyeia ouvapuoAloynong Oa npenel va eival oe B€on va Napouciacouv
BeBalwoeic eunelpiac and CUPUETOXN O NAPOMOIEC OUVAPUOAOYNOEIC O Tpia TouAdxioTov
avTioToixa €&pyd, kabwc¢ kal Ta katdAAnAa nioTtonoinTikd noloTnTag and aveEapTnToucg
Opyaviguoug, 6Tav Toug {nTnOsi.

2.3. TonoBérnon NAAK®V — NAEYHATWV — MIVAKIdWV ENICHHAVONG

META TNV €KOKAQPM TOU XAvTakioU Ot Tuniko BaBoc 1,80 m aAAd kal au&nuevo Baboc Aoyw
eynodiwv, Oa TonoBeTeiTal OTPpWHA AENTOKOKKNG AUMOU AQTopEiou, €miXpiopaTog Kkai oxi
OKUPOJEPATOG, Naxouc 10 cm Kal Navw oTo oTPWHA auTo Ba TonoBeToUvTal Ta KaAwdia 150 kV



otn di1aTtagn ekeivn nou npoBAéneral ano Tn MeEAETN. Mpiv TNV KAAuwn Twv KaAwdiwv 6a
dlevepynBolv JOKIUEC TAOEWG WE €uBUVN TNC Enixeipnong, ol onoiec Ba nigTonoloUV TNV KAAn
METAPOPAG Kal TonoBeTnon Tou KaAwdiou 1oxUoc. Ta kaAwdia Ba kaAunTovTal and £va deUTEPO
(2°) oTpwpa AuPou AaTopegiou, Ot I OTPWON Twv 27 cm  13iwv IBIOTATWYV ONWG TO NPWTO
(1°). TéAog Ba TonoBeTeiTAI TPITO OTPWHA AUUOU AaTopEiou naxoug 23 cm.

Navw oto oTpwpa autod Ba TonoBeToUvTadl yia AOYoUuC PNXAVIKAG NpooTaciac TwV KaAwdiwy ol
NAAKEG ENIKAAUWNG KATAOKEUAOHNEVEC OUNQWVA HE TNV npodiaypagr AKZA-253 / AEK 01 kai Ta
ox&dla Tng Emixeipnong, navw ano TIC NAAKeG Ba esnakoAouBsi véo oTpwua naxoug 0,05 m
Nnapouolo KE TO NPonyoUHEVO.

MNa va TonoBeToUvTal ol NAAKEG akpIB®WC Navw ano Ta kaAwdia 8a xpnoiygonololvTal HIKPOI
EUAIVol ndooaAol, nou Ba deixvouv TNV akpifn B£on Twv KaAwdiwv.

H unoAoinn TaQpoc navw ano TIC NAAGKES, 6a CUNNANPWVETAl PNE OTPWOEIC NAXoug 25 cm ano
UAIKO Tng M.T.M. 0.155 (3 A).

TéANog navw anod TIC TaPpoug 6a TonoBeTeiTal To NAEyUa enionuavong kaAwdiou Twv 150 kV.

S€ nepinTwon agaipeong Tou NAACTIKOU NAEYPATOG €MNICHPAVONG TWV UMNoyeiwv KaAwdiwv, o
Avadoxoc Oev apeiBeTal 101AITEPWC Kal TO MAEYHA NEPIEPXETAl OTNV KUPIOTNTA TOU, O Onold
kaTdoTaon Kal av BpiokeTal.

'OAd Ta NApanavw oTPWHATA AUUOU AQTOMEIOU PEXPI KAl TO NAEYHA ENICAHPAVONG TWV KAAWdiwV
(150 kV ) 6a oupniefovTal Pe XEIPOKOMAVO 1 €AappU PNXAVIKO YHECO evw Ta unoAoina UAIKA
OUMNARAPWOoNG Tou XavTtakioU (3A) 6a ocupni€lovTal KAVoVIKA O OTPWOEIG NAXoug nepinou 0,25
m PE JINXaviko dovnTh evw Tautoxpova Ba diaBpExovTal.

Mpénel va onueiwBei OTI Ta kKaAwdia 150 kV nou TonoBetouvTal oTo Xavrtakl Ba npenelr va
kaAUnTovTal JEXPI KAl TV MPpWTN OTPWON TwV 27 ¢cmM TOUAAXIOTOV ThV idla PHEPA €yKATAOTACNC
TOUuG. Av autd Oe yivel duvato yia evTeAw¢ anpoBAenTtouc Aoyoug, Oa npénel yia va
npooTateuBouv Ta KaAwdia va KaAu@Bouv o' OAo To PHAKOG TOUC WE XovTpooavideg o axfua A.

Kabe qopd nou To KAA®dIO TOMOOETEITAI KOVTA O €yKATAOTACEIG AAAwV opyavicuwv (O.T.E.,
E.YA.A.M., A.EM.A. kAn.), npénel va nMpoOTATEUETAl ME KATAKOPUPEC MNAAKEC emKAAUWNG
TONOBETNPEVEG KOVTA O0TO KAA®DIO, anod JEAAOVTIKEG Epyaciec nNou €ival duvaTto va yivouv KovTd
Tou ano dAAoug opyavioupoUc.

Me To nEpAg TwV e€pyaci®v o Avadoxoc e€ival UNOXPEWHPEVOG va TonoBeTnOsl NIvakideg
gnionuavong unoyeiwv kaAwdiowv YwnAng Taong 150kV, cUu@wva Pe TNV TEXVIKA NEPIypAQn
AAMHE nou JiveTal oTo TeUX0G Twv Texvikwv Mpodiaypapwyv, ora nelodpoOuia Kal O ToiXoug
nepippa&ng oikodopwv ava 50m cUuPwva Pe TIG unodei&eic Tou EvTeTaApEvou Mnxavikou.



2.4. KaTaokeun QPeaTiov KAl UNOCTPOHATOG AGKK®WV OCUVIECH®V

2.4.1. Kataokeun opeaTtiov

>TIG EPYACIEC KATAOKEUNG PPEATiWV gupnepiAayBavovTal Ta €Enc:

a) Exkokaen ¢peaTiou.

B) TonoB&Tnon c1dnpoTunou r EuAdTUNOU Yyia Tnv Baon Tou PppeaTiou.

y) TonoB£Tnon o1dnNpOTUNOU Yia Ta TolXia TOU PPEATiou.

0) H okupodernon Tou ¢ppeaTiou (Bacon & oToixeia) CUPNEPIAGUBAVOUEVWV KAl TWV UAIKDV.
€) TonoB£Tnon nAaiciou kAl KAAUPPATOC PPEATIOU.

oT) Epyaocisc enavapopag nefodpopiov — 0dwv (cupnepiAdPBavovTal Kai Ta UAIKa).

OI avwTEpw €pyacieg yivovtal o OIAPOPETIKEG XPOVIKEG OTIYHEG.

2.4.2. KaTaokeur unooTp®uaToc AGKKWY OUVOEOUWY

To undoTpwpa TWV AGKKWV OUVOETEwY kKaTaokeualeTal cUUPwva Pe To oxedio THMEK 1539A.

To okupOdEPa Nou Ba XpnOoIYOoMNOIEiTAl NPENEI VA avTAnoKpiVETAl Npog To okupodepa Tunou C
12/15 TwV KAvoVvIOUWV TEXVOAOYiac okUpodEUaToG nou IoxUouv kal npoc 1o N.K.O.Z (apBpo
4). 3TIC YWVIEC TOU UNOOTPWUATOC Ba TonoBeTnNBoUV PUNETOREPYEC URKOUG 30 cm oI OMoieg Kal
8a ouykoAANBoUV Pe Tov onAIONO TOU UNOCTPWHATOG. MNepi Tou AAKKou ouvdEéoewv Ba
TONoOeTNOEI ENIKACOITEPWHEVOC AYWYOC Yeiwong 1 x 50 mm2 Cu, oTov onoiov 6a ouvdeBouv ol
aywyoi YEIWOEWG Nou £XoUV TonoBeTnBei 0TO XAVTAKI ONWG KAl 0 aywyog YEIWCEWG NPoc TO
KIBwTIO dlaoTaUpwonc Havduwyv. Me Tnv NepATWOoN TWV EPYACIOV £Mi TWV OUVOECUWYV, Ol
oUvdeopol Ba eyKIBwTIOTOUV PE OKUPODENA XWPIG ONWC va PETAKIVNOOoUV ano TIG TEAIKEC BETEIC
OMnou Kal £€Xouv TonoBeTnNOsi and To CUVEPYEIO TWV CUVIETHWV.

2.5. Karaokeun d1aBaong - EYKIBWTIOHOG TwV KaAAwdiwv 150 kV

>Ta onueia diaoTaupwaong Pe KABeTEC 0doUC, UE KEVTPIKOUC aywyoug Opyaviouwv (OTE, AEH,
AEMA, EYAAN) 1 AnuoTikwV Enixeipfoswv 'YOpeUonG-AnoxXETEUONG KAl YEVIKA O OMoIo onueio
Tng Od0guonG anaiTeital, MPETA TNV OUPOWVNA YVOMPN Kal TIC odnyiec Tnc EniBAswng,
npayuaTonoleiTal TEXVIKO €pyo KATAOKeUNG di1dBaong, onou Ta kKaAwdia eykiBwTidovTal yid
kaAUTepn NpooTacia, Onwc ¢paiveral 6To cuvnuuEvo oxEdIo.

Ta BrinaTa nou akoAouBoUvTal KATa TNV KATACOKEUN ToU TEXVIKOU £pyou gival Ta €EAC.



Apxikd o nuBuévag TnG Ta@pou eEopaAluveTtal kal kabapileTal. AnopakpuvovTal OAa Ta
UAIKG ONW¢ NETPEC, Pilec KAN. Kal d1aoTPpWVOVTAl TA EVANOMEIvVAvTa NpoidvTa EKOKAPNG.
>Ta onueia nou TOo davolypa TnG Tagpou esival peyaAUTepo and autd TNG CUMPATIKNG
diatounc (Eykapoia diaTtoun) kaAounwveTal de€id Kal aplioTepd o€ UWog 60cm.

TN OUVEXEId TOMOBETEITAI KATA MWAKOG TNCG dIGBacng Kal MEPIPETPIKA JINAN OTPWON
douikoU nMAEyuaTtog (ddapivyk ) Tunou T 196. A@rnvouue navra eAaxiorn andéoraon 5cm
ano Tnv napeid.

AkoAouBei n TonoBETNON €EANETPWYV MNAAOTIKOV OwARvwy PVC 6atm ®160mm. Ol
owANVveg TonoBeToUvTal IconapdAAnAa peTa&l Toug Pe anooTaon 25cm. STnv NepinTwon
TNG TPIYWVIKNAG 31aTA&NG npoBaivouue oTn Nepideon TwV NAAOTIKOV CWAAVWYV YId vad Pnv
METAKIVOUVTAL.

>Tn ouvexela okupodeTeiTal N TAppoc cUPPWVA PE TNV CUPBATIK dIATOPN UE OKUPODEUA
C12/15 cUppwva MPE TOUC KAvovIopoUG TexvoAoyiag okupodEuatoc. H mAnpwon Tng
Ta@pou e okupOdepa C12/15, éxel KaAUTEPN YNXAVIKN avToxXn Kdl YEIOVEI TOV KivOUuvo
kaB1{Noswv aTnNV NEPIOXNC TOU XavTakiou.

MeTd TNV napeEAsucon Tou KaTaAAnAou XpovikoU J1aocTrPaToG Mou andiTeital yia Tnv
OKANpuvon Tou okupodEpaTtog (avToxr, avlekTikdOTNTA, K.AM.) TonoBeTouvTal Navw ano
TO EYKIBWTIOMEVO TUAMA NPOKATAOKEUACOHEVEG, ONAIGUEVEG, NAAKEG ONuavaong.

AKoAouBsi n NANPwWON TNG TAPPOU UE HIA OTPWON APHUOXAAIKOU, KAAG CUUMNUKVWHEVOU
naxoug 25cm kai n TonoBTnon NAAcTIKOU NMAEYUATOG €NICHKUAVONG.

TEAOC, OAOKANPWVETAl N NARpwon TNG Tappou HE OIAdOXIKEG OTPWOEIC APHOXAAIKOU
naxouc 30cm (ava 30cm oupnukvwon He dovnTike pnxdvnua) kai yivovrtalr ol
ao@PAaATIKEG OTPWOEIC oUU@wva Pe Tnv MN.T.M. A 265.




