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1. GENERAL

This description concerns the complete project of design, supply and installation of a 150kV
AC Power and Optical Cables System for the second interconnection of Syros to the Greek
Mainland (Lavrion, Attica). This project constitutes the third phase of the Interconnection of
Cyclades to the Greek Mainland Grid.

The geographical location of the project is presented in Drawing TMI'M-2051, included in
Appendix A6.

In summary, the underground part of the 150 kV AC Transmission Line on the Lavrion side is
approximately 1050 metres long, the underground part of the 150 kV AC Transmission Line
on Syros side is approximately 600 metres long and the submarine part of the 150 kV AC
Transmission Line has a maximum sea depth of approximately 300 meters and the calculated

route length is about 107.5 kilometres.

A representative image of the bathymetry of the estimated submarine cable route is depicted
on drawing TMI'M-2048. The contractor shall complete a detailed bottom survey in order to
finalize the most appropriate cable route within the proposed corridor. This survey will be

submitted to IPTO for approval and final selection of the cable routes.

The project consists of one (1) three-core submarine power cable and three (3) single-core
land power cables as mentioned in the paragraphs below, one (1) Interstitial (inside the
submarine power cable) optical submarine cable of 48 fibres and one (1) optical land cable of

48 fibres , in accordance and full compliance with paragraphs 6 and 7 of this document.

The submarine power cables shall have cross-linked polyethylene insulation material (XLPE),
copper conductor of at least 630 mm? cross-section for 200 MVA power transmitting capacity,
sheathed adequately reinforced, with anticorrosion protection and double flat-wired 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. On Syros side, due
to the presence of other HV power cables, a larger cross-section may be used if necessary in
order to assure the 200 MVA power transmitting capacity and minimize the thermal effect to
the other cables.

The land power cables shall have the same insulation material, copper conductor of at least

630 mm? cross-section for 200 MVA power transmitting capacity, same as that of the
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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 2.2.1 of this document, for the

proposed solution.

In case cables with different cross-section are offered as part of the proposed solution, the

bidder must explicitly define in their offer:

e The exact length of each offered cross-section (For the Table of Materials and Prices
and the L-1 List)

e The relative cost difference between each offered cable cross-section.

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.

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 3, 4, 5, 6 & 7 of this document.

All above data are obligatory to enable IPTO to decide for the technical approval of the

solution.
AC INTERCONNECTION LAVRIO - SYROS

The interconnection includes 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 (1X3X at least 630
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. For
power transmission capacity calculations, the existing power cables of Lavrion-Syros /I (on
both sides), Syros-Tinos, Syros-Paros and Syros-Mykonos (Syros side only) must be taken
into consideration. The location of the above mentioned power cables is depicted on drawings
of Appendix A6. For the submarine part in particular, a minimum distance of 5 meters from
the adjacent submarine cable must be kept at all times (including the land part of the

submarine power cable and the location of the transition joint pit).
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Two planned site (sea) joint are accepted. In case of unplanned event, there will be an

investigation of the case and the necessity for an unplanned joint will be examined.
The Optical Cable shall be designed and installed according to par.6 and 7 of this document.

The maximum sea depth for the above interconnection according to the preliminary survey is
about 300 m and the average length from landing point to landing point is about 107.5 km.
The accurate maximum depth and average L.P. to L.P. distance will be measured at the

detailed bottom survey, completed by the contractor.

e Estimated quantity at Lavrion side, for cable protection till 100 meters water depth:

Trenching : 6100 meters

e Estimated quantity at Syros side, for cable protection till 100 meters water depth:

Trenching : 3700 meters

On Lavrion side (mainland) the underground section of the route from the shore to the
substation has a length of approximately 1050 m while on Syros side, the respective length is
approximately 600 m. Most civil works for the underground parts (Lavrion and Syros) have
been completed as part of another project. The contractor must make use of the existing
infrastructure while including in their offer any adjustment deemed necessary. The contractor

must also complete the remaining civil works as described in Chapter 5.2.
The above lengths are derived from IPTO’s calculations. The final quantities shall be
determined after the completion of the detailed bottom survey for the selected cable routes,

performed by the Contractor.

Details regarding the land part of the interconnection are presented in Appendix A6.

Drawing No TMI'M - 2044 : Indicative plan view of the land cable route on Lavrion side.
Drawing No TMI'M - 2045 : Longitudinal section of the land cable route on Lavrion side.
Drawing No TMI'M - 2046 : Indicative plan view of the land cable route on Syros side.
Drawing No TMI'M - 2047 : Longitudinal section of the land cable route on Syros side.
Drawing No TMI'M - 2050 : Indicative drawings of land cable trench cross-sections. (Lavrion)

Drawing No TMI'M - 2050A : Indicative drawings of land cable trench cross-sections. (Syros)
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2. SCOPE OF DELIVERY

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

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

2.2. Design, manufacture and perform the appropriate factory tests (FAT) for the
necessary length of submarine and land cables.

2.3. Design, manufacture and perform the appropriate factory tests (FAT) for all the joints
(Sea, Land, Transition, Repair), and sealing ends (terminations).

2.4, Provide the appropriate certificates or perform the appropriate type tests for the entire
offered cable system and all the offered equipment (cables, joints, terminations).

2.5. Transport the cables to the site, lay the cables, protect the cables and complete the
full end-to-end installation of the system (subsea and land cables, sea, transition
joints, optical fibers, terminations, etc.).

2.6. Deliver and install the appropriate cable terminations (sealing ends), including support
stands and foundation, as well as the grounding system of the cable’s metallic sheath.
Particularly for the indoors terminations, mounted on GIS equipment, the contractor
shall have the responsibility of this mounting and of the exact matching of the
terminations with the GIS equipment. The technical characteristics and data of the
equipment shall be given to the contractor by IPTO, when available.

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

2.8. The contractor has to provide and install for all installed cables a complete Distributed

Temperature Sensing (DTS) and Dynamic Cable Rating (DCR) system that will include

Provision and installation of sensor Cables, related accessories and all other
required material and equipment.

e Open and Standard Interface to IPTO Monitoring systems

e Visualization and Analysis Software

e Training and Support

(6]
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The contractor shall also provide warranty (software and hardware) and full support
of the system for 10 years after the warranty period of the project. This includes
the availability and installation of hardware spare parts when needed, software

maintenance and updates at IPTO premises as well as full user support.

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. 3.1.1.4. For the A.C. high voltage test, the 150 kV transmission network will be
used, upon authorization of the operator of the national transmission system. 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.
The contractor shall recommend any other method, applicable for the A.C. high
voltage test, as mentioned in the above standards, in case that the national
transmission system operator cannot perform the test for technical reasons. The
contractor may choose to perform "“after installation tests” using an alternative
method, applicable for the A.C. high voltage test, as mentioned in the above

standards, without the use of the 150 kV transmission network, on their own expense.

Documentation of the “as laid”, “as protected” 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 editable format, all text in editable format). Documentation shall be in full
compliance with the technical specifications of the project and Articles 4 and 8 of the

Special Terms of the Contract.
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2.11. 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.

2.12. Supply and pack well 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 are mentioned in Paragraph 4 of this document.

2.13. 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.
2.14. 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.
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3. THREE CORE SUBMARINE 150 kV AC POWER CABLES

3.1 SPECIFICATIONS

3.1.1 Cables and accessories

3.1.1.1. The cables shall have the following main data:
Nominal system voltage : 150 kV
Highest system voltage 1170 kV
Rated voltage : 87/150 kV
Lightning impulse withstand voltage : 750 kV
Frequency : 50 cycles
Maximum power capacity of the three
Phase system at nominal voltage *
: 200 MVA
With cyclic load of 1.2 hours :100% load
10.8 » 1 65% »
12 » 40% »

Short circuit current
Maximum Capacitance of the cable (Co)

:31.5kA/ 1 sec
: 0.198uF/km

* The bidder should provide a detailed study of calculation of transient overcharge
analysis of the cables for temperature of 90 °C and 95 °C and with initial permanent
cable load of 75%, 80%, 85% and 100% of the maximum.

3.1.1.2. The cables shall be designed for the following conditions:
Thermal resistivity of the sea bottom and 0.7 °Cm/W
the coast
Thermal resistivity of the ground : <1.2 °Cm/W
Temperature of the seabed ** : +15° C
Ground temperature 1 +25° C
Air temperature : +40° C

Backfilling material that meet he following thermal resistivity criteria must be used
for the calculations and actual project (Wopt):

Thermal resistivity of gravel 1 <1.2 °Cm/W
Thermal resistivity of sand : <1.0 °Cm/W
Thermal resistivity of weak-mix : 1.0 °Cm/W
Thermal resistivity of cement : 0.8 °Cm/W

* Calculations of the maximum continuous current carrying capacity, losses
e.t.c., will be performed according to the I.E.C. publications 60287 and

60853, latest editions.
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** 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.

For power transmission capacity calculations, the existing power cables of
Lavrion-Syros /I (on both sides), Syros-Tinos, Syros-Paros and Syros-Mykonos
(Syros side only) must be taken into consideration. The location of the above
mentioned power cables is depicted on drawings of Appendix A6. For the
submarine part in particular, a minimum distance of 5 meters from the adjacent
submarine cable must be kept at all times (including the land part of the
submarine power cable and the location of the transition joint pit).

If any of the above conditions is a limiting parameter, the contractor shall include in
the tender necessary measures to lift the respective limitations. The cost of these
measures will be included in the Table of Materials and Prices .

3.1.1.3. 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.

3.1.1.4. 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 Cigre Technical
Brochure N.623 (June 2015), ELECTRA 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
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3.1.1.5.  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.

3.1.1.6. 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.

3.1.1.7. The joints, if any, shall be measured and marked on the cable. The design of the

marking shall be approved by the purchaser.

3.1.1.8. In case of unplanned event during laying, there will be an investigation of the
situation and the necessity of an unplanned joint will be judged. If a site (sea)
repair joint is required, it shall have mechanical and electrical characteristics as
close as possible to those of the original submarine cable. More than one repair

joint per cable during laying are not acceptable.

3.1.1.9. The joints - if any, in case of unplanned event, shall be measured and marked on

the cable. The design of the marking shall be approved by IPTO.

3.1.1.10. Cable terminations (sealing ends) shall be designed for a BIL of 750 kV and shall

have appropriate design for each application.

3.1.2 Installation

3.1.2.1. The contractor will carry out a marine survey in order to obtain the necessary
information, which will support the selection of the final cable routes, will indicate
special measures that have to be taken along the selected cable routes and will
give all necessary information for the final determination of the protection
method, that has to be applied, taking account of the description of cable

protection, mentioned in par. 3.1.2.3.
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IMPORTANT NOTE : Deviations from the preliminary data supplied by IPTO can in
no way support any claims whatever, financial or related to the extension of the

delivery time of the project.

3.1.2.2. The contractor shall have the full responsibility for the selection of the routes and
the lengths of each cable including addition for navigation and bottom profile. Final
routes proposal of the contractor shall be stated to and approved by IPTO S.A.
After final routes have been agreed on, the nominal length shall be adjusted. The
contractor shall be compensated for the adjusted length plus the additional length

for profile and navigation.

3.1.2.3. The cables shall be protected from Lavrion landing point to Syros landing point up
to a sea depth of 100 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
thirty meters (30 m) sea depth and 1,0 m below the sea bottom for the remaining
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
(reasonable endeavor), the cables shall be protected using cast-iron shells, cement
bags or other equivalent protection method.
In the contract there is an estimation of the quantity in meters for jetting,
trenching and use of cast-iron shells and/or cement bags and a price is given in
the Materials and Prices table, based on a unit price (per meter) for each work.
The burial assessment for each submarine cable, which will accompany the
Contractor’s Marine survey, shall propose the protection method and respective
quantities along the routes which will be approved by IPTO along with the Survey.
After IPTO’s approval, the quantities of jetting, trenching, use of cast-iron shells

and/or cement bags will be recalculated.

After completion of the protection works and measurement of the “as built”

quantities the final cost will be calculated.

[12]
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For better protection close to the shore line where most of the problems

appear, the following will be applied before the cable burying:

3.1.2.3.1. The cable has to be placed in a separate trench, at least 2 m below
the original sea bottom and be covered with strong concrete layer of
25 cm thickness up to a distance of twenty meters (20 m) from the

shore line.

3.1.2.3.2. After that and up to the point of fifteen meters (15 m) sea depth, each
cable is placed in a, two meter (2 m) deep, separate trench. Then, each
cable is placed in a, one meter (1 m) deep, separate trench for the rest
of the route. In case of rocky sea bottom these trenches shall be 1 and
0.5 m deep respectively. After the point of 100 m sea depth, the cable

is placed on the sea bottom surface.

3.1.2.4. In case of a crossing with other cables or networks, which is mentioned in the
marine survey of Appendix 7 conducted by IPTO or is found in the marine survey
undertaken by the contractor, the contractor shall proceed with the protection of

the cables as follows:

e Supply and install 2 articulated concrete block mattress (ACBM) of dimensions
5,26m x 2,26m x 0,30m per crossing.

e Supply and install 50m Uraduct protection per crossing.

If the existing cable or network is buried at a significant depth, the supply and
installation of articulated concrete block mattresses (ACBM) will be cancelled, after
agreement of the network owner.

In case that the network owner demands a different kind or quantity of protection,
the contractor shall fulfill this demand, after IPTO’s approval and the
corresponding item of the Price list will be adjusted accordingly.

In the contract there is the estimated number of crossings, which is based on the
results of the marine survey, conducted by IPTO. The corresponding ACBM and
Uraduct units given in the Materials and Prices list, will be taken into account for
the economic evaluation of the bids.

According to marine survey, crossings are expected to occur with the following

lines:
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o LAVRION - KEA (SOUTH)
o LAVRION - KEA (NORTH)
o ATTICA - KEA

o ATTICA - SYROS

o VRAVRONA - SYROS

o TINOS - SYROS (NORTH)
o TINOS - SYROS (SOUTH)
o SYROS - MYKONOS

o SYROS - LAVRIO (SOUTH)

If the number of crossings, defined by the Contractor’s Marine survey, is different
than the one from IPTO’s survey, the final cost for these works shall be accordingly

adjusted.

3.1.2.5. The protection of the cables in the crossings shall include the supply of the above
materials as well as all related installation works including but not limited to the

use of installation personnel, installation equipment and installation vessels.

3.1.2.6. In order to connect the submarine cable to the land cable, a transition joint pit
shall be constructed and a suitable transition joint will be supplied and installed.
The joints will be transported by the Contractor on-site and will be assembled by

specialized assembling crew.

An indicative drawing for the transition joint pit is given in Appendix A6.

For the transition joint pit on Syros side and the protection of the submarine cable
and existing HV submarine cables, additional works are required as a result of
geotechnical, static and marine surveys conducted by the contractor to address
issues that occurred during the initial planning of the construction of the transition

joint pit on Syros side.

If the contractor proposes a different design that they consider appropriate for the
project, this transition joint pit must be included in the technical part of the offer
and the corresponding cost shall be included in the corresponding item of the Price

list.
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3.1.2.7. Land cables must be conform to the submarine ones, therefore they shall be

designed according to par. 5 of this specification and shall be installed according to

the requirements and instructions of attached Appendix A4.

3.1.2.8. 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 A3). These slabs must
bear on them the letters AAMHE 150000 V in relief. The materials used for the
cable burying shall be appropriate for achieving the specified power capacity. The
Contractor shall submit measurement of the thermal resistivity of the above

materials.

3.1.2.9. The marking of the route from the transition joint pits to the terminal areas, where
community roads are used for the cables passage and where instructed by IPTO,
will be made by plates standing on metallic poles, according to the description in
par. 5.2.7 and drawings TKAAIM-M1 and TKAAIM-M2. Marking of the transition
joint pit and the cable route in areas other than community roads, will be made by
concrete markers according to Dwg. 61168 (see attached Appendix A3). These
markers must bear on them the letters AAMHE 150000 V in relief.

3.1.2.10. In case of road crossings and in any other case according to the technical
description or the instructions of the Supervising Authority, the cables 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 and must be provided by

measurements. Measures to obtain this, shall be included in the contract.

3.1.2.11. 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.

3.1.2.12. The Contractor is obliged to formally inform the Company of their intentions to

commence the burying works, at least ten (10) days in advance.
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3.1.2.13. The Cable Lay Vessel must be equipped with adequate, efficient, reliable and safe
equipment necessary for the size of the project (Length and depth). Following

equipment must be included, as a minimum:

- Turntable

- Dynamic positioning system (At least DPS-2 Class)

- Satellite DGPS positioning system C/W positioning Computer System
- Cable tension monitoring system

- R.O.V. with Video Recording System

The bidder must include in their offer a detailed study (including calculation of
expected forces) in order to prove the adequacy of the Vessel and its equipment to
successfully lay the cable. (In respect to cable weight and length as well as

installation depths).

3.1.2.14. 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.
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.
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3.1.2.15. 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.

3.1.2.16. During protection works the following shall continuously be documented:

- Position of protection vessel

- Protection Method and equipment
- Length of cable protected

- Water depth

- Wind velocity and direction

- Achieved Trench Depth vs Target

- Other information or events of importance during protection

After the completion of protection works, the documentation (including full video of
protection campaigns) shall be worked out in an easily understandable way and in

such a format that it will be easy to file.

3.1.2.17. More than two (2) sea-side (rigid repair) joints 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.

3.1.2.18. 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 contractor.

3.1.2.19. 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 (10) days of interruption. The amount of the
compensation per day of delay, for a more than 10 days period, is stated in the

Contingencies list of the contract.
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The purchaser reserves the right to postpone the laying, before starting of the
procedure. Compensation for the delay will then be paid to the contractor. The
amount of the compensation per day of delay is stated in the Contingencies list of
the contract.

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.

[18]
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3.2 REPAIR METHOD AND PREPAREDNESS PROGRAM
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3.2.1. 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.

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 must be
described in detail.

3.2.2. The supplier must state in the contract how much 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.

3.2.3. The supplier must state whether they recommend a particular repair vessel for

repairing, its domicile harbor, frequency of the other commissions and overall
cost per day.
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4. SPARE EQUIPMENT

The contract includes spare equipment as described in Spare equipment List L-1, in
accordance with the following items:

4.1.About the proposed length, it must be taken into consideration that the proposed
repair method concerns the maximum depth of the crossings. The purchaser
considers satisfactory to have spare submarine cable sufficient for two repairs for
each type of submarine cable. A specific quantity of spare cable is mentioned in the
L-1 lists for economic evaluation purposes.

4.2, 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, are
included in the contract. After cable laying, the remaining surplus shall be stored on
the above items together with the spare cable.

4.3.All equipment needed to operate the cable drum or basket and to load and unload the
spare cables is included in the contract such as:

e Trestles for the drum
e Drives

e Stands

e Cable rollers

4.4.The supplier shall include in the contract all other spare equipment described in the L-
1 list. The supplier can recommend different quantities and/or material of spare
equipment (L-2 List), explaining the reasons for this necessity. IPTO will decide about
the necessity of these quantities / material and modify accordingly the L-1 list.

4.5.Design of the repair and transition joints as well as all other spare equipment, is
specified in the contract.
4.6.The 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 the contractor’s obligations.
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5. LAND 150 kV AC POWER CABLES - YINOTEIA KAAQAIA IZXYOZ 150 kV AC

5.1 TEXNIKA XAPAKTHPIZTIKA ZYZTHMATOZ YMNOTEIQN KAAQAIQN AC 150 kV
XLPE

O oxedlaopOC TOU CUCTRUATOC NPENEl va €ival TETOI0C WOTE va KaAUunTovTal Ta NapakaTw
TEXVIKA XApAKTNPIOTIKA TOU CUCTANATOG:

HAEKTPIKA XAPAKTNPIOTIKA OUOTHUATOG:

1. OvopaoTikn Taon cuoThuaTtog (noAikn) : 150 kV
2. MéyioTn Taon ouoTtnuatog (NoAikn) : 170 kV
3. Tdon Asitoupyiag (®aaoikn/MoAIkn) : 87/150 kV
4. Baoikn oTadun YOVWOEWG : 750 kv

(Eninedo KPOUOTIKAC TAOEWG)

5. Meyiotn 1kavoTnTa YETAPOPAG 1IoXU0C oTnVv ovouaoTikn : 200 MVA
Tdon og TPIPACIkKO ouoTnua *

6. ZuxvoTnTa : 50 Hz
7. ApiBudc paocswv c
8. ZTaBun BPAXUKUKAWMATOG : 31,5 KA
9. Xpovikr dI1apKeIa BPaXUKUKAWHUATOG : 1,0 deuTepoOAenTa
10. M&B0d0oG YEIWOEWG : To oloTnua Twv 150 kV
gival oTeped yeEIWUEVO

11. KukAikr ®opTion** 1,2 wpec : 100% @opTiou

10,8 » . 65% »

12 » i 40% »

12. Meyiotn XwpnTikdTNTa KaAwdiou CO : 0,19 pyF/km
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* Q01 unoAoyIopoi yia Tn MEYIOTN 1IKAVOTNTA HETAPOPAC 1I0XUOC OTNV OVOUAOTIKN
Tdon, TIC anwA&leg K.AfM. 6a npaypatonoinBolv olu@wva PE Ta ApoTUNa
I.E.C. 60287 and 60853, TeAcuTaiec EKOOOEIC.

** O [poo@epwv aAnaITeiTal va unoBAAAel avaAuTikny HMEAETN unoAoyiopou
HETABATIKWV  UMEPPOPTICEWY Via MEYIOTN emTpendpevn Bepuokpaacia
ouvlnkwv avaykng (emergency) 90° kalr 95° C phe apyikn MOVIUN QOpTION
KaAwdiwv oTo 75%, 80%, 85% kal 100% TnG OVOUAGTIKNG TOUG IKAavOoTnTa .

Suvlnkec nepiBaiiovrocg

EninAgov To oloTnua np€nel va ival oxedIaoPEVO Yia TIGC NApAKATW CUVONKEG:

1. Oepuikn avTioTaon £dAa@oug :<1,2°Cm/W

2. Méon Bepuokpaacia £da@oug : 20 °C

3. EUpog diakupavong Bepuokpaaciag oTo €5agpog : 10° C éwg +30 °C
4. EUpog diakuuavong Bepuokpaciac oTov agpa :-25° C €éwg +45 °C

2UVONKEC EyKATAOTAONG:

O diaywvifopevog Ba npenel va eEaopalioel 0TI Ta UAIKA NANPWONG Tou OKAPKATOG Nou
Ba xpnoigonoin®olv oTo £€pyo Ba €xouv xaunAn Bepuikn avtiotaon ME HEYIOTO OpPIO
WG akoAoUBWG (Wopt):

AppoxaAiko < 1,2°Km/W

AppOG < 1°Km/W

ToipévTo < 0,8° Km/W

Appokoviapa katdAAnAnG avaloyiag dupou, TOIPMEVTOU Kal vepoU < 1° Km/W

3TN NeEPINTwoN Nou Ta unoyela kKaAwdia gykatacTaboUv evrdC aywywv PeE KatdAAnAo
HMEyeBoC, n Bepuikr avTioTaon TnG doung Osv Ba npeénel va unepBaivel ekeivn Tou
UAlkoU NARpwonc. METpa yia Tnv €niTeuén autoU Ba npénel va cupnepiAngBoUv aTn
ouuBaon.

Edv ol avwTEpw OUVONKEG ANOTEAECOUV MEPIOPIOTIKEC NAPAUETPOUC O dlaywVI(OUEVOG
unopei va cupnepiAdBel oTnv npoo@opd Tou oTa kKataAAnAa Items Tou nivaka UAIK@V
Kal TIHWV Ta anapaitTnTa PJETPA yia TNV YEimon TNG €nidpaacnc Toug aTo £pyo.

Ta kaAwdia kal Ta anapaiTnTa EapTRUaTa Touc 6a Npenel va nepaoouVv OAEC TIG OOKINEG Nou
avagépovTtal oTnV TeAeuTaia €kdoon Tou KavoviopoUu IEC-60840.

Avagopikd We TIC OOKIYEC META TnVv €ykaTtacracn, 6a npaypaTtonoinBoUv AuTEC Mou
npoBAénovtal and Tnv TeAeutaia €kdoon Tou KavoviopoU IEC-60840, ot cup@wvia HE TIC
avTioTOIXEG TWV UNOBPUXiwV KaAwdiwv.
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5.2 TEXNIKH NEPITPA®H KAI TEXNIKEZ NMPOAIANPA®EZ EZONAIZMOY KAI
YAIKQN

ZuvonTikn Mepiypagn

Ta unodyeia kaAwdia Tn¢ diacuvdeong Aaupiou — ZUpou oTnv NAsupd Tou Aaupiou, &kivouv
and Tov véo Y/ 150 kV GIS Aaupiou and nuAn kAesiotoU Tunou (GIS) evtocg kTipiou GIS kai
00gU0UV PEOW OAOIKWYV, AYPOTIK®V Kdl ONUOTIKWV — OnuUociwv | anaAAoTpioUUevwy odwv
npoc TNV B£€0n npocalyldAwong Toug oTov alyliaAd Aaupiou Onou Kal XwpoBeToUVTAl O AGKKOI
MeTapBaonc (transition joints) Twv ouvdEopwv unoyeiwv-unoBpuxinv KaAwdiwv. =Tov véo Y/
150 kV GIS Aaupiou undpxel emnAgov HIKPO TUAMA unoyeiwv KaAwdiwv and nuAn KAgioToU
TUNou (GIS) &vTog Tou KTIpiou GIS. Znueiwveral OTI n unodopn (CwWANVWOEIC) yia TNV
£YKATAOTAON TWV Unoyeiwv kKaAwdiwv u@iotatalr ndn oTto HeyaAUTEPO HEPOC TOUG Kal
anaiToUuvTal PJOVO Ol €pyaciec TonoBETNONG TwV KAAwdiwv. Ta TUAMATA Nou UnoAsginovTal
agopoUVv oTo AGKKO CUVOECHWV UnNoyeiwv-unoBpuxiov KaAwdiwv Kal éva TURPa nAnciov Tou
veou Y/ GIS Aaupiou yia €Aguon TNG YPAPHNG eVTOC Tou Xwpou Tou GIS.

>TnVv nAgupd TnG XUpou &ekivouv and Tov Y/X 150 kV GIS ZUpou and nuAn kAsiotoU TUNOU
(GIS) evToC KTIpiou GIS kal odsUouv PEGW OACIKWYV, AYPOTIKWV Kdl ONUOTIKWV — dnuOCcIwV N
anaAAoTploUpevwy odwv Npo¢ Tnv B€on npoacalyldAwong Toug oTov alylaAd ZUpou Onou Kai
XwpoBeToUvTal ol Adkkol pgeTaBaong (transition joints) Twv cuvdEouwy unoyeiwv-unoBpuxiwv
KaAwdiwv. Znuelwveral 0TI N unodoun (CWANVWOEIG) Yid TNV €yKATAOTAON TWV UMNOYEIWV
kKaAwdiwv u@ioTartal Adn oTo MEYAAUTEPO MWEPOG TOUC Kal anairolvral POVO Ol E€PYAdieg
TonoBETNoNG TWV KaAwdiwv. Ta TUAMATA NMou unoA&ginovTdl a@opoUv oTo AJKKO OUVOEOHWV
unoyeiwv-unoBpuxiov kaAwdiwv kal Tnv 6dgucn Npog TNV UNapxouod unodour Kal €va TUNua
nAnociov Tou Y/Z GIS ZUpou yia TonoBETnon Bipivac.

>T0 oUVOAO TOU €pyou, n adelodoTnan TnG OIEAEUONG TWV UMNOYEIWV KAAWdIwV ano 101WTIKEG
0doug n 181okTNoieg Ba eEacpalicBei and Tnv AAMHE A.E. Eniong n €ykpion TnGg MIME Tou
£pyou gival oTnv suBuvn Tng AAMHE A.E.

O1 Aoinéc adelodoTnoEIC yia TNV JIEAEUCN TwWV KAAwdiwv YEGW daCIKWV, ONUOTIKWYV, AypPOTIKWV
Kal ev Yevel dnuOoIwv 0dwV OTA UMNOAEINOUEVA TUAHATA Tou 'Epyou, KaBwmG Kal OMoleg AAAEG
anaiTouvTal, €ival ornv euduvn Tou avadoyou.

>e OAOUGC TOUG TeEPHATIOMOUC TWV unoyeiwv .M. o avadoxoC e€ival UMOXPEWPEVOC Vvd
ouvToVIOTEl /KAl va gpyacTei napdAAnAa pe TIg Aoinég epyoAaBieg i ouvepyeia auTenioTaciag
Tou AAMHE aAA@ kal pe Aoinoug opeic (n.x. AEAAHE, k.a.) npokeipgévou va eniteuxBolv ol
XPOVIKOi aTOXO0!I TOU £pyouU.

e OAa Ta undyela TUNUATA AnaiTeital n xprnon TG pNeBodou yeimwong povou onueiou (single-
point bonding). MNa To okono auTo, £xouv NPOoBAEPOel CWANVEG yia aywyo CUVEXEIAG YyNG OE
oAa Ta ndn kartackeuacBevta TunuaTta. O avadoxoc Oa npEnesl va npoBALwel TNV npounbeia
Kal eykatdoraon kataAAnAou aywyoU cuveéxeiac yne (ECC) katd Prkog Tou v AOYw THAMATOG
ME avTiyeTabeon oTo Péoo auToU. H emiAoyn Tou kataAAnAou ECC (uAhikd kai diatoun) 6a
npokUWel HETA ano avTioToixn HEAETN nou Ba unoBAnBei anod To diaywvi{Opevo.

2Tn 2ZUpo, yia Tnv oUvdeon Twv unoyeiwv kaAwdiwv 150 kV XLPE pe Tnv nUAN €0wTEPIKOU
XWPOU &VTOG TwV YnooTaBuwv B6a yivel npounbeia KAaTAAANAWY AKPOKIBWTIWV €0WTEPIKOU
XWpou. Ta akpokiBwTia 8a cuvapuoAloynBoUv and eEeIdIKEUPEVO OUVEPYEIO ouvappoAdynonc.
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H npounBeia, peTagopd Kal eykatdoTaon TwV AKPOKIBWTIWV E0WTEPIKOU  XWPOU,
gupnepIAauBavopEvnNg TnG oUVOEONG OTIC avTioToIxeG NUAeg GIS otov Y/ 150 kV GIS Zupou,
Ba €ival eubuvng Tou Avadoxou TnG napoucag >UPBaonc. Oa npénel va doBolv Ta anapaiTnTa
OTOIXEId OTOUC EPNAEKOPEVOUC WOTE va €EaopalioTei n ouuBaToTnTa Tou €€onAiopol Twv GIS
ME TA NPOCPEPOUEVA AKPOKIBWTIA, O£ OUPPWVia Pe To npoTuno IEC 62271-209 yia GIS. Ta
aKkpoKIBwTIA NPENEl va eival NnAnpn (aposviko kal BnNAuko).

'‘Ogov agopd Tov TUNO TWV AKPOKIBWTI®WV Kal ouvOEoPWY, auTog Ba npenel va €ival cupBaTog
ME Tov TUMO TwV KAAwdiwv 150 kV TUnNou poévwong XLPE Kkal OUYKEKPIMEVA va EXEI
KATAQOKEUAOTEl avTioToIX0C ouvdUdopOG Ot TouAdyxioTov dUo £€pya eykaTdoTaonc umnoveiwv
KaAwdiwv, Xwpic va napouciacTouv npoBAnuaTa cupBatdTnTag, T600 aTnV GAcn KAaTAOKEUNG
000 Kal OTnV METEMNEITA ASITOUpyia Kal va &€xouv npaypartonoin®ei ol JOKIMEG CUOTAHATOG
KaAwdiwv — OUVOEOHWV — aKpoKIBwTiwV idlou TUNOU, cUPPwva e Tov Kavoviouo IEC 60840,
TeAeuTaia €kdoaon.

Ta e€eidikeupeva ouvepyeia ouvaphoAdynong Ba npénel va €ival oe BEon va napouciacouv
BeBaiwoeIc guneipiag and CUMMETOXN OE NAPOMOIEG CUVAPHOAOYNOEIC O Tpia TOUAAXIOTOV
avTioTtolxa €pya, kKabwg kal Ta KartdAAnAa niotonoinTikd noidTnTag ano aveEapTnToug
Opyavigpoulg, oTav Toug {nTnOsi.

H npounBeia, popToekPpOPTWON, HETAPOPA KAl TOMOBETNON TWV NAPANAV® UAIK®OV KABWG Kal
KGBe AAAou UAIKoU (METAAAIKO KIBWTIO AUOMEVWV €na®wv yia Tnv diaoTalpwaon Havduwy,
OUYKEVTPIKO KAAWOIO yla ouvdeon Havouwv HE To KIBWTIO K.A.M.) Mou anaiTeitalr yia Tnv
guvapuoAdynon Toug, Ba yivouv pe €E0da Tou Avaddyxou.

SnuelwveTal OTI OTO avTikeipevo Tou ‘Epyou  dev cupnepiAauBaverar n npopndeia Kai
£YKATAOTAON AKPOKIBWTIWV €0wTEPIKOU Xwpou GIS Ta onoia eival Tou Tunou NKT-KSEV 170-
S6 (MapapTtnua Al) kai anoTteAoUv avTikeipevo AAANG epyoAaBiag. O NpooPepOUEVOG and Tov
dlaywvi{Oopevo €EONAICHOG NPENEI va €ival CUPBATOC HE TA CUYKEKPIYEVA AKPOKIBWTIA.

AlgukpivileTal OXeTIKG ME TIC OOKIMEG TUMOU TOU OUCTNAMATOG OTI 0 AvAadoxoC Ogeilel va
NPAayuaTonoinael OAEG TIC DOKIMEG MOU ava@EPOVTal OTo Keihevo TNG Texvikng Meplypa®ng yia
To oUVOAO TOU NpoopepOPevou and autov e€onAiopoU nou Ba eykataoTaBei kai Oxl yid Tov
€EonAIOUO Nou napéxeral ano Tov AAMHE.

5.2.1 YNOTEIO KAAQAIO 150 kV AC TYNOY MONQZHZ XLPE

Ta unoyeia kaAwdia 150 KV nou B6a xpnoipgonoin®olv yia Tic diacuvdeoelc EvaAhaoaduevou
pelpaTog Ba ival yovonoAika Kal NANpw¢S cuvepydoiya Ye Ta avTioToixa YnoBpuxia.

STIC NEPINTWOEIC MOU O MPOCYPEPWV XpNoidonolnoel To unofpuxio kaAwdio kai yia To Y/T
TUAMa (ONoU ol anooTAcelC To enITpEnouv) Ba npénel va unoBaiAel otov AAMHE oXeTikoUcg
unoAoyiopoUG nou 6a anodeikvUouv OTI n 1oxUc TnG Olaocuvdeong Osv aAAalel kal eival
TouAdyloTov ion Pe TNV anaiToUPevn oTIG NpodiaypageEc.

'‘Ogov agopd Tov oXedIAoNO TWV HovonoAlkwv KaAwdiwv autog Ba npénel va ival GUPPWVOG
Kal o€ NnAfpn cuppopPwon e To Appendix A2 «Texvikn Mepiypa®n Ynoyeiou KaAwdiou
150 kV AC Tunou Movwong XLPE».
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5.2.2 MONOINOAIKO AKPOKIBQTIO EZQTEPIKOY XQPOY 150 kV

O 0oxedlaonOC TWV HOVOMOAIKWV AKPOKIBWTIWV £0wTepikoU Xwpou 150kV npeEnel va esival
TETOIOC WOTE va AsiToupyoUV OTIC NApakdTw OCUVORAKEC kal va kKaAunTovTral Ta napakaTw
TEXVIKA XApAKTNPIOTIKA TOU CUCTANATOG:

HAEKTPIKA XAPAKTNPIOTIKA GUOTNUATOC

1. OvopaoTikn Tdon : 150 kv
2. Méyiotn Tdon AsiIToupyiag cuoThHATocg : 170 kv
3. ZuxvoTtnTta : 50Hz
4. Baoikn oTddun HOVWOEWG HEYIOTN TIHUN
(kepauvikd KpouoTIkO €ninedo) : 750 kv
5. ZTAOun BpaxUKUKAWOEWG : 31,5 KA
6. XpovIKn JIApKeId BPAXUKUKA®UATOC : 1 deutepdAenTo
7. M€B0d0G YEIWOEWG : To oUoTnpa Twv 150kV €ival otepea
YEIWHEVO

O oxediaopdg Twv akpokiBwTiwv npénel va e€ao@alilel nAnpn oupBaTtdTnTa HE Ta
ouykekpipeEva kaAwdia 150kV XLPE, Ta onoia 6a eykatactabolv oTo €pyo.

MNa ouvdeon oTIc NUAeg GIS Tou Y/ 150 kV GIS ZUpou Ta akpokiBwTia 6a np&nel va sivai
KaTaAAnAa, oe ocuppwvia e 1o npodTuno IEC 62271-209 yia GIS. To akpokiBwTio NpEnel va
gival nAnpec (apoeviko kal BnAuko).

Ta BnAukd TwV akpoKIBwTIWV MPENEl va €ival £ToIuA NMPoc AnooToAn Ot Wid 1 NEPICOOTEPEG
dieubuvoelig nou Ba unodeixbouv and Tov AAMHE evTdg evog pnvog and Tnv unoypagn Tng
ouPBaonG £T01 WOTE VA £yKATAOTABOUV £py0OTACIAKA And TOUG KATAOKEUAOTEG Twv GIS.

Ta akpokiBwTia 6a npEnel va NEPACOUV OAEC TIG DOKIYEC MOU ava@Eépovtal oTnv TEAEuUTaia
€kdoon Tou Kavoviouou IEC-60840, oav WeEPOVWHEVA €EapTApaTa kai oav ouoTnua
anoTeAoUHEVO ano KaAwdio, CUVOECHOUG Kal akpoKIBWTIA idIoU TUMOU HE Ta NPooPEPOUEVA.

Ta e€eidikeupéva ouvepyeia ouvappoAdynong Ba npénel va €ival oe BEon va napouciacouv
BeBaiwoeic eunelpiac and CUUMETOXN OE NAPOUOIEC CUVAPHOAOYNOEIG O Tpia TOUAAxIoTOV
avTioTtolxa €pya, Kabwg kal Ta KardAAnAa niotonoinTikd nolidTnTag ano aveEapTnToug
OpyaviopouUg, oTav Toug {nTnBsi.

OAHPO®OPIES MOY MPEMEI NA AOGOYN

1. 'Eva AenTopepec ox£0I0 Tou akpokiBwTiou (apoevikd kal BnNAuko) kal AAAPNG nepiypadn
TwV €€EApTNUATWV TOU.

2. ZugnAnpwpévo To Mapdptnua A’ nou akoAouBsi.
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MNMAPAPTHMA «<A»
‘OAol o1 NpooPEPOVTEC rpEnel va napexouv 17a akoAouba oroixeia (‘Onou epapuolerar). H un

oUUUOPQWON E aQuTr TNV anaitnon, 6a anoTeAgocel enapkn Aoyo yia anoppiyn TNG
npoo@opdc.

1. Tunog akpokiBwTiou D e

2. Mepioxn Bepuokpaciag AsiToupyiag P,

3. Eidoc uAikoU Tou povwTikoU nepIBAANATOC aKpOoKIBWTioOU e

4, Ixnua kai €idoG akPOdEKTOU AKPOKIBWTIoOU D e

5. ZUVONTIKA NEPIYPAPH TNG YEIWONG TOU AKPOKIBWTIOU s

6. OvopaaoTikn Taon akpokIBwTiou D e

7. MéyioTtn Tdon AsiToupyiag akpokiBwTiou D e

8. AvToxN TOU aKpOKIBWTIOU OE KEPAUVIKI KPOUGCTIKNA
Taon ( 1,2 /50 yg) e

9. AvToxn Tou akpokIBwTiou o€ TAon ouxvoTnTag dIKTUOU P,
50Hz yia €va (1) AenTo.

10. AvToxn Tou akpoKIBwTiou 0g peUpa BpaXUKUKA®WUATOC
yla €va (1) deuTepoAenTo. e

11. AvToXM TOU GKPOKIBWTIOU O PEUNA OUVEXOUG AEITOUPYIAG & evvvvririninininininrnnnnens

12. ZUVvoAIKO BApog akpokIBwTiou PR

13. AlaoTaosIg akpokIBwTiou e

14. Zxnua kail €idoG UAIKOU TwV aKPOJEKTWV TOU s
aKpokIBwTiou

15. Aiapkeia Lwng (nuepopnvia AREswc) Twv e€apTnUaTWV e,
TOU aKpoKIBwTiou
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5.2.3 MONOINOAIKOZ ZYNAEZMOZ Y/B - Y/I KAAQAIOY 150 kV XLPE KAI
MONOIMNOAIKOZ ZYNAEZMOZ Y /I KAAQAIOY 150 kV XLPE

O oxedlaouog Twv ouvdeopwy Y/ kaAwdiou kabwg kal Y/B - Y/I' kaAwdiou (transition joint)
NPENEl va €ival TETOIOC WOTE va AEITOUPYoUV OTIC NAPAKATW CUVONKEC KAl va KaAunTovTtal Td
NapakdaTw TEXVIKA XapaKTNPIoTIKG TOU GUOTRHATOC:

Suvlnkec nepiBaiiovrocg

1. Eykartdoraaon : Ynoyeia

2. Ogpuikn avTioTaon €ddpoug 1 < 1,2°Km/W

3. Méon Bepuokpaacia £da®oug : 20 °C

4. EUpog diakUpavong Beppokpaociac oTo €5agog : 10° C éwg +30 °C
5. EuUpoc diakUpavong Bepuokpaciag oTov aépa : -25° C £€wg +45 °C

HAEKTPIKA XAPAKTNPIOTIKA GUOTNUATOC

1. OvopaoTikn Taon : 150 kV
2. MéyioTn Taon AsIToupyiag CUGTAPATOC : 170 kV
3. ZuxvoTnTa : 50Hz
4. BaoIkn OTAOUN HOVWOEWG PEYIOTN TIMN
(kepauvikd KpouoTikd €ninedo) : 750 kV
5. ZTaGOun BPaXUKUKAWOEWC : 31,5 kA
6. Xpovikn d1dpKeIa BPAXUKUKAWUATOG : 1 deuTtepdAenTo
7. MéEB0BOC YEIDOEWC : To oboTnpa Twv 150 kV

€ival oTeped YEIWPEVO

ANAITOUHEVA KATAOKEUAOTIKA KAl AAAd XapaKTNPIOTIKA TOV OUVIECHWV

Z@WHAa OUVOEOHOU: OVOKOUMaTo, npo-XuTtoU (pre-moulded) TUNou, KaTaoksudopévo anod
EPDM eAaaoTiko.

OnKnN NPooTACiag CWHATOG: XAAKIVN, HE EpYOOTACIAKN OOKIUR NAEKTPIKAG HOVWONG.

Feimon ouvdéopou: yia Tnv oUvdson aywyou Yeiwong otnv Bwpdkion NpENEl va UNApxel
KAaTAAANAOG akpodEKTNG.

MpooTtacia &vavri uypaciag: o oUvdeouog npenel va diaTnpei TNV oTeyavotnTa nou
napexeTal anod Tov JeETAAAIkO pavdua Tou kaAwdiou.
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O oxediaopdc Twv cuvdeopwyv Ba sival TEToloC woTe ol oUvdsopol va eival cupBaToi Pe Ta
ouykekpipeva kaAwdia 150 kV XLPE, Ta onoia 8a eykataoTtabouv oTo £pYyoO.

O1 ouvdeopol Ba npénel va NEpAcouyv OAEC TIC DOKIMEG nou avagepovTal otov Kavoviopo IEC-
60840, TeAeuTaia €kdoon, napaypago 12, cav PePovwUEva €EapTrnuarta kal oav oloTnua
anoteAoUpevo and KaAwdio, cUVIEOPOUG Kal akpoKIBwTIa idlou TUNOU KE Ta NPOCPEPOUEVA.

O1 oUvdeopol nou npoopilovTal yia Aueon Tagn NPenel va £xouv OOKIYAOTEl oUPPWVA HE TIG
anaiTioelg Tou kavovioguou IEC 60840 Mapaptnua D.

MAHPO®OPIEZ MOY MPEMEI NA AOOOYN
1. AenTopepn ox€dia Kal NARPNG Neplypa®n Twv ocuvdEopwy ( unoyegiou/unofpuxiou).

2. NenTopepn oxedia Kal NARPNG NePIypa®n TwV PETAAANIKOV KIBWTIWV AUOHEVWYV ENAPWV Yia
dlacTalpwon pavouwyv

[28]
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5.2.4 KAAYMMA ®PEATIQN KIBQTIQN AYOMENQN ENMA®QN

TEXNIKH NEPITPA®H AAMHE

XYTOZIAHPO MNAAIZIO KAI KAAYMMA ®PEATIQN IN' A KIBQTIA AYOMENQN
ENA®QN KANQAIQN 150 kV

NEPIEXOMENA

1 Mepiypapn

2. E@appoyn

3. YAIKO KATAOKEUNG

4. AlaoTdosig

5. Kavoviouoi KaTaoKEUNG - AOKIUEG
6. Emonuavon

7. Zuokeuaoia

8. Tlpoo@opEg

9. Xx&dia
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TEXNIKH NEPITPA®H

XYTOZIAHPO NAAIZIO KAI KAAYMMA ®PEATIQN

NA KIBQTIA AYOMENQN ENMA®QN KAAQAIQN 150 kv

. MNepiypaoen: YOATOOTEYEC - AEPOOTEYEG KAAUMMA @peaTiou, Bubidopevng
enipavelac (Recessed type cover) pe To avTioToiXo nAdiacio.

. Epappoyn: To unown UAIKO npoopileTal yia TNV KAAUWn o@peatiov o€
nefodpopia-dpodPouc, HEOa OoTa onoia TONoBEeTEITAl TO UETAAAIKO
KIBWTIO AUOHEVWY ENAP®V YId TN d1doTaupwon TwV HOAURdIVWV
pavouwv Twv kaAwdiwv 150 kV ( Cross Bonding ).

. YAIkd KaTaokeunc: EAaTdc XuToOidnpog o@aipocidouc ypagitn. Moiotnta uAikou
Grade 500-7 kata ISO 1083. KAdon avrtoxn B 125 kata
EN 124/1994 (avToxn peyaAuTepn ano 125 kN).

. AlaoTaosig: MAaiolo - eEwTepikég diaoTdoeic 710 mm x 1100 mm x 75 mm.
AlaoTdosic kabapoU avoiypaTtog ¢peatiou 600 mm x 900 mm.
O napandvw OiaoTdosi¢ npeEnel va  eniBePalwveTal O
OUMQ@WVOUV HE TIC dIa0TACEIC TWV KIBWTIWV AUOHEVWV ENAPWV.

. Kavoviopoi
KATAOKEUNG, OOKINEG: To kaAuppa Ba €ival KATAOKEUAOWEVO Kal doKINAaopéVo cUNPwva
pMe TO EN 124/1994 kai To 150 1083.

. Emionuavon: >e ka0e kaGAuppa Ba undapyel €101k onuavon (unTpa) «AAMHE
150.000 V». H unRTpa, nou 6a e€ival OUYKOAANWHEVR OTNV
VEUPWON TOU KAAUUNATOG, Ba €ival KaTaoKEUdopeEvn ano To idlo
UAIKO J' auTO TOU KaAUPpATOG Kal oUheva YE Ta 2x€dia 1 kal

2.

. ZUOKeuaoia: Ta uAika 6a cuokeualovTal s XapTokiBwTIa kal 8a napadidovTal o
EupwnaA&Tec.

. Npoogopéc: H npoogopd Tou [pounbeuty Ba ouvodevusTar anod

KATAOKEUAOTIKA oxedla HE OAec TIC OIAOTACEIC KABWCG Kal
MoTonoINTIKA CUPHOPPWONG PE TOUC Mo NAVw ava@eEPOUEVOUG
Kavoviguoucg.

. Zx&dia: >xedio 1 MNAAIZIO ®PEATIOY
>xedio 2 ZHMANZH KAAYMMATOZX
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TEXNIKH NEPITPADH
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KAAYMMA QPEATIOY
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NAAIZIO DPEATIOY

TITAOZ ZXEAIOY AP, IXEAIOY

XYTOZIAHPO NAAIZIO KAI KAAYMMA OPEATION
MA KIBQTIA AYOMENQN EMADON KAAQAION 150 KV
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TEXNIKH MEPITPADH

IHMANIH KAAYMMATOZ

150.000 V

TITAQEZ ZXEAIOY AP. ZXEAIOY

XYTOZIAHPO NAAIZIO KAl KAAYMMA QPEATION
MA KIBOTIA AYOMENQN ENADQQON KAAQAIQN 150 KV
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5.2.5 NMAErMA ZTHMANZHZ YNOTEIQN KAAQAIQN 150 kv

TEXNIKH NEPIrPA®H AAMHE

MINAKAZ MEPIEXOMENQN

1. Egapuoyn
2.  XIxNnua
3. YAIKO KATAOKEUNG
4, Xpwpa
5. TewpeTpikG oToIXEia
5.1. NA4Tog NA&ypaTog
5.2. Mdayxog nAéyuaTog
5.3. MAd4Tog oupnayouc {wvng NAEYHATOC
5.4. AIGOTACEIG ONWV NAEYHATOG
6. Mala
7.  E@eAkuoTikn avtoxn
8. Emonuavon

9. SuoKeuaoia
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TEXNIKH TMEPITPA®H

NAECMA >HMANSHZ YNOrEIQN KAAQAIQN YWHAHS TAZHSY 150 kV

1. E@appoyn

: To unown nAgypa TonoBeTeiTal navw and TIG

NAGKEG TwV MIAOTWV TWV UMOYEIWV KAAWJSIWV

150 kV oe andéotaon 30 cm an' auTég Kai

XpNoIheUel  yia TNV nposidonoinon  kKAale

«TpiTOU» nou enepBaivel 0TI KaGTw an' autd

gival  eykateoTnuévn undyela  KaAwdiakn

ypauun 150 kV.

2. SxAua : AiGTpnTn NAQOTIKN Taivia n onoia oTo YECOV Kal

KaTa unkog 6a diabeTel oupnayn {wvn NAAcTIKoU.

3. YAIKO KATAOKEUNG

: NMoAunponuAévio (PP) i noAuaiBuAévio r PVC i

AAAN kKaTtdAANAN nAaaoTikr UAn.

4, Xpwua

Kokkivo, avBekTIKO OTIC JIABPWTIKEG OUTIEG Kal

1I01aiTEPA oTa coUuAPidia.

5. TewpeTPIKA OTOIXEIA
i.  NAdatog MA&yuaTocg
ii. Maxocg MAEypaTog
iii.  MAAdTog ocupnayouUg

{wvNng NAEyHaTog

iv.  AlaoTAaosIg onwv

NAEYHATOC

6. Mada
7. E@eAKuOTIKA avToxn

8. Enionuavon

: Kat’ eAaxioto 60 cm

: METAEU 1,5 mm kal 2 mm

: KaT' eAdxioTo 8 cm.

H ougnayng dwvn 6a
BpiokeTal O0TO WEOCOV Kal KATA
MAKOG TOU NA&yuaTOC.

: MéyioTo hunKog onng : 4 cm

MEyioTo NAATOG onnG : 4 cm

: < 0,15 kg ava TpEXOV HETPO
: > 6000 N/m katd pnko¢ kai >3000 N/m
KaTa NAGTOC TOU NAEYNATOG

MNavw ortn oupnayn {vn Kdl KAaTtd PAKOG

ToUu nAéyuatog Ba avaypdgeral Pe £yAuga

ypAUHaTa Kal yneia uyoug TouAdxioTov 5 cm
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N NapakaTw £vOeIEn

NMPOZOXH AAMHE 150.000V

Ta ypdupaTta kalr 7a yneia auta 8a gepouv
KAl enikaAuwn Me pavpn ave&itnAn peAavn,
WOTE va e€ival nepioooTepo euavayvwora. H
MEYaAUTEpn anooTaon PeTa&l dUo d1adoXIKWV
evdei&ewv Ba eivar 50 cm.

9. Suokeuaocia : To nAéypa Ba ouokeudletal o pOAOUG TwV
500 m yUpw ano £va KuAivopikd nupnva anod
NAAoTIKO 1 ano xapTovi kal 6a npoodeveTal
eEwTeplkd pe Tawvia 1 oUppa enapkoug
avtoxnG. =& €Ik HETAAAIKN  mivakida

npoadedepevn o KABe poho Ba avaypdagovTal

- Ta apxikd "AAMHE"

- H ovopaaoia Tou UAIkoU

- To PNAKOC TOU NMAEYHATOC OE M

- HTdon Twv kKaAwdiwv yia Ta onoia
npoopiletal (150.000 V)

- To onfua epyooTaciou Tou

npounBeuTn
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5.2.6 NMAAKEZ ENIKAAYWHZ YNOINEIQ2N KAAQAIQN 150 kV

1. ANTIKEIMENO
H napouca Texvikn Mepiypapn kabopilel TIC aAnNaAITNOEIG KATAOKEUNG KAl OOKIMWV TWV
NAGK®V ano onAIOUEVO OKUPOJENA Mou XpnoigonoloUvTal yid TNV eNKAAUWN TWV UNOYEIWV
KaAwdiwv 150 kV.

2. NAE=ZEI> KAEIAIA
MAdakec enikGAuywng, onAicpévo okupodeua, unoyeio kaAwdio Y.T., 150 kV.

3. ZYNOHKE> ErKATAXTAZHX>

O1 nAdkec enikaAuywng XpnoigonoloUvTal yia TNV MNXAvikn npooTacia Twv undyeiwv
kKaAwdiwv 150 kV. Ta kaAwdia auTd PETA Tnv TOnoBETnon Toug NAVW OE OTPWHA AUMOU
METa OTO XavTdaki, kaAUunTtovtal ano deUTEPO OTPWHA APUOU AdTopeiou maxoug 40 cm. =Tn
OUVEXEIQ, NAvw 0g auTo To OeUTEPO OTPWHA APKOU TonoBeTOUVTAl Ol MAAGKEG ENIKAAUWNG.
Ma Tnv TonoBETNON TOUuG €NakpIBwg Navw ano Ta kaAwdia, XxpnaoigonoiouvTtal Hikpoi EUAIvol
nacoalol nou deixvouv TNV akpifn 8£€on Twv KaAwdiwv.

Mavw ano TIC NAAKEG eniKAAUWNG TONoBETEITAl KAl TPITO OTPWHUA GUUOU AATOMEIOU NAxXoug
15 cm ndvw oTto onoio TonoBeTeiTal To kKaAwdio PILOT (r oTpwpa ndaxoug 30cm otav dev
TonoBeTeiTal kaAwdio PILOT).

& nepinTwaon 6nou dinAa ota kaAwdia Twv 150 kV undapxouv dikTua AAAwV

Opyaviocuwv (OTE, AEMNA, kAn.) TOTE yia AOyoug npooTaciac ol NAAKeC TonoBeTouvTal

KaTakdépugpa avapeoa ota kaAwdia Twv 150 kV kal oTa dikTua Twv dAAwv Opyavioumv.

4. KANONI>MOI

Kavoviopocg TolgyévTwy yia 'Epya and okupodepa (TeAeuTaiac avabewpnong).

5. NEPITPADH

O1 nAdkeg Ba €xouv diaoTdoeic 50 X 40 cm, pe €ninedn pop®n naxouc 40 mm, cUPPWVA HE
To Zx€010 1 TNG napouoag.

O1 nAAkec npenel va kataokeualovTtal Yeaga ge o1dnpolc TUNOUG, CUMNUKVWHEVEC PE IOXUPA
MNXavika péoa, onwg eival n dovnon, n nieon kalr aAlol PEBOdOI cUPNUKVWONG i Kal
ouvOUaaouoi auTwV.

H kaTtaokeur Tou KovidauaTtog 8a sival enigeAnuévn Je TNV emAoyn KAaTaAAnAng appou Me
TNV anaiToUPEVN KOKKOUETPIKN oUvBeon. H pEyioTn JIAUETPOC Tou KOKkou Otev Ba
unepBaivel Ta 7 mm, oUTe Ba nepiexel nainain nAéov Tou 10% (Bpoxida 0,2mm). H

ouvBeon Tou KoviauaTog Ba gival ToUAAaxIoTo 1 HEPOC TOIYEVTOU NPoG 4 YEPN BApoug aupou,
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HE TNV avaloyia ToIPEVTOU va au&aveTal ev avaykn anod Tov KAaTAOKEUAOTH Yia TNV €niTeuén
TNG kaBopi1lOPevNG NapakdaTw €AAXIOTNG AVTOXNG TNG nAdkac. H oidspévia oxapa Ba eivai
ano oUppa JIauETPOU 3 mm Kal TETPAYWVIKAG Bpoxidac 60 mm, Onwc¢ (paiveralr Kal oTo
>xedio 1.

To XpnoIJonoIoUNEVO TOIYEVTO NpPENel va e€ivar MopTAavTt EAAnVIKOU TUMOU, UWNANG
avToxng.

O1 nAdkeg npenel va kpatouvTal TIC NPWTEC NMEPEG 0Ot uypd nepIBAAAov kal va
npopuAdooovTdl and nayeTro kKal npowpn ano&npavon, kad’ oAo TO didoTnua TNG
OKARpUVONG TOUG.

O KAaTAaoKeudaoTnG npénel va diabéTel oTov appodio EmBewpnTth TnNG ETaipeiag 6Aa Ta péoa

yia Tnv Ole€aywyn Twv JOKIJWV Kadl ENBEWPNOEWY TWV NMAAK®V KATA TNV KATAOKEUNG.

6. AOKIMEX>

O kaTaokeuadoThC npenel va diaBETel oTov apuodio EmBewpnTn Tng ETaipeiag 0Aa Ta péoa
yia Tnv diegaywyn Twv OOKIM®WV Kal TV €NBEWPNOEWV TWV NAGK®OV KATA TNV KATACKEUN
TOUG.

O kaTtaokeuaoTng Oa npénel va €xel TNV anaiToUJevn €yKATAOTAGN YIA TOV €AEYXO TwWV
NAQK®WV OE KAPWn. Ze avTiBeTn nepintwon Ta deiyparta nou snmiAéxdnkav 6a pyeTagépovTal
ME dandvn Tou O avayvwpIGHEVO €pYacThPIo Yia EAEYXO Kal JOKIMEG.

Mpiv Tov €Aeyxo Ba yvwaoTonoloUvTal oTov apuodio EnBewpnTry oI NUEPOUNVIEC KATAOKEUNG

TWV NAGKOV.

H danavn Twv Tepaxiov yia Tic dokihéc 6a Bapuvel Tov KaTtaokeuaaorn.

6.1. Aokiuec Tunou

AoKIur avToxng KoviduaTog

Ma Tov €AeyX0o TNG avToxNC KovIAuaToG ol NAAKEC unoBAaAAovTal o€ OOKIMN KAPWEWG ME
OUYKEKPIUEVO QOopTio P nou eniBAAAETAl NPOOJEUTIKA.

H 01d1aén OJoKINNG TwV NAJKWV Mou @aiveral oto 2xedio 1, anoTeAsitar anod oduo
010npodokoug Tau, naxoug 8 mm (8 X 70 X 70) nou €dpalovTal 0To NEAPA TOUG.

To @opTio eniBdAAeTal pe Aenida pAKOUG TouAdxiotov 400 m kal naxoug 10 mm, pe
OTPOYYUAEUEVN AKPR HOPPNG avTioToIXNG NPOoG auTh TNG NAAKAG yia OPOIOPOP®N €yKApaoia
KaTavoun Tou @opTiou.

Ta YeETAAAIKA OnUEia Nou €pxovTal o€ eNaPn HE TIC UNO JOKIUN TOIMEVTONAAKEG KAAUNTOVTAI

ME appWOEC EAATTIKO.
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6.2. Aokiuec ye AsiypatoAnwia

O OsIydaToANNTIKOG €AeyX0C Ba dievepyeiTal KaTa TNV napaAafn Twv nAakwyv, AaugBavovrtac
5 Tepayxia ano kabe ocwpo.

Ta dciypaTta 6a e€eTalovral enmiTonou yia va €€akpiBwBei eav nAnpouv TIC ANAITACEIC TWV
J0100TACEWV Kal oXNMaTog Tou 2xediou 1, €dv ol empAveIEC TOUG gival Agieg Kal eninedeg, kal
€av n avaypa®n TwV YpAUMATWV Kal aplOpwv eivar enigeAnpévn onwc kabopileTal oTo
oxedlo.

Ano Ta napandvw 5 deiypyata nou AapBavovral and kadbe cwpod, Ta Tpia Ba unokelvTal o€
OOKIMN KAPMWEWG, cUPPwWVA PE TNV Nio nadvw nap. 6.a. To gopTio P 8a au&averal pe pubuod
10 kiIAwv nepinou ava 1" péxpl nAnpoug Bpaloswc TNG NAAKAG.

To eAaxioTo gopTio Bpavong opileTal o 450 KiIAd.

e nepinTwon nou Ta deiyyata nAakwv and €va owpod dev nAnpouv TIC dlACTACEIG TOU
oxediou, TNV kaBopilopevn avroxn Twv 450 kIAwv 1 dev €ival Aeieg kAn., TOTE BewpolvTal
OTI dev NAnpouv TIC NpodiaypaPOPEVEC analTAOEIC Kal anoppinTeTal OAo¢ o cwpdC ano Tov
onoio eAn@Onoav. Kata e&aipeon oTtnv nepintwon TnNG OOKIUAG avToxAG Kal €QOooV
TouAdaxioTov dUo and Ta Tpia Ookipia nAnpolv To O0plo Bpaloews, Ynopei 0 KaTaokeuaoTnG
va ¢nTnoel Kai véa doKIUR KAUWEWG.

MNa Tov okono auTo, sniAéyovTal dAAa 5 dokiula and Tov idlo cwpd Kal enavaiaupaveral o
£AEYXOG ONWC Mio Navw.

O1 nAdkeg BewpoUvTal OTI €ival CUPNPWVA PE TIC NPodiaypaec epOToV anapalThTWG Kal T1a 3
véa Ookigila 6a unootoUv pe enmituxia @opTion 450 KIAWV, AAAIOG OAOC O OWPOG

anoppinTeTal Xwpic aAAn diadikaaoia.

SNUEIMVETAl OTI N TIUN OPTIONG TwV 450 KIAWV avapepeTal o NAAGKEG NAIKIAg TOuAaxioTov
28 nUEPWV.

> e €EQIPETIKEG NEPINTWOEIC KAl epdoov n ETaipeia {nTei TNV napaAaBn nAakwv npiv and tnv
napéAeuon evog PAvVA ano Tnv NUEpoUNVid KATAOKEUNG TOUG, TOTE N OOKIYA AVTOXNG
nepiopileTal og deiyyata nAikiag 7 nuepwv. To anaitoUpevo eAdxIoTo QopTio Bpaloewg os
auTn Tnv nepintTwaon 6a ival 400 kiIAd.

'OAEC Ol MAGKEG TWV CWPWV NMou anoppipOnkav r NAAKEG Nou anoppi@lnkav PHEPOVWHEVA,
Ba npénel va xpwpaTidovral Tonika Ye Tnv unodei€n kal napoucia Tou apuodiou EnBswpnTn
Tou AAMHE. AuUTEC ol MAAKeG dev PnopoUv PE KAveéva Tpono va enavanpoopepBbolv oTnV

ETaipeia.
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7. EMNIZHMANZH
O1 nAdakec 6a @Epouv enionpavon MeE eyxapaén navw oTnv EMNIQAveld Toug Tou
XapakTNPIoTIKOU ONRMATOC TOU KATAOKEUAOTN N TWV ApXIKWV TOU OVOMATEMWVUHPOU TOU
eAAEiYel onpaToc.
H eyxdpa&n npenel va sival euavayvwoTtn Kal 7o BA60C TNG va PNV €ival YHIKPOTEPO TWV 3
mm. H 8€on Tng eyxdpa&ng Tou oNUATOC APVETAl OTNV €KAOYN TOU KATAOKEUAOTNH, KAl N

Bcon auTtng Oa sival navTa idia yia Tov id10 KATAOKEUAOTH.

8. ZYZKEYAZIA - ATOGHKEYZH

O1 nAdkeg 6a anoBnkevUovTdl 0t CwPOUC PeEXpl 1000 Tepaxia. Mpiv and Tov €Aeyxo Oa
yvwoTtonoloUvTal oTov apuoddio EmBewpnTr oI NUEPOMUNVIEG KATAOKEUNG TWV UAIK®V KABE
owpoU.

H ETaipeia €xel To dikaiwua va anobnkeUel TIC NAAGKEG yia 3 WAVEG and Tnv nuepounvia Tng
ouppwvnBeioag napddoong, Xwpig anaitnon yia kataBoAn evoikiou.

O pubuog napadoong Twv NAAkwV Ba opileTal kaTa Tnv avabeon Tng napayyeAiag, Tuxov dg
aAAayn Tou puBuoU Ba {nTeiTal eyypa@wc ano Tnv Etaipegia TouAdxioTov 1 pnva npiv ano

TNV nUEpounvia napadoong nou opioTnKE.

9. MNAPAPTHMATA - >XEAIA

9.1.NAPAPTHMA 1.

KaTtaAoyog oToixeiwv gnxavoypapnong Tng T.0.

9.2.2XEA10 1.
MAAkeg enikGAUWNG unoyeiwv kahwdiwv 150 kV.
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NAPAPTHMA 1.

(Mapaypagoc 9.1. Tn¢ T.M.)

KaTtdAoyog groixeiwv pnxavoypdgnong tng T.M.

1. Baoikd TeXVIKA XApAKTNPIOTIKA

1.1. NAdkeg 50X40 cm.
1.2. OnAiopgvo okupOdEa.
1.3. Toigevro MNépTAavT EAANVIKOU TUMOU, UWNARC avToxnG.

1.4. EAaxioto qopTio Bpavong 450 kg.

2. Kavoviguoi

2.1. Kavoviouog ToipevTwy yia 'Epya anod okupodspa (TeAeutaiag avabBewpnonc)

3. KatdAoyoc AoKIU®V

3.1. Aokiyeg TUnou

3.2. AOKIYEG e AsiypaToAnwia
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5.2.7 NINAKIAEZ KAI OPOOZTATEZ ENIZHMANZHZ YNOrI. KAAQAIQN 150 kV

TEXNIKH MEPIFPA®H AAMHE
MINAKAZ MEPIEXOMENQN

ANTIKEIMENO

TOMNOBETHZH - ZYNOHKEZ AEITOYPI'TAZ
MNEPIMPA®H

AEITMA

AOKIMEZ

2YZKEYAZIA

ZYMNAHPQZH KAI ETKATAZTAZH MINAKIAQN
2XEAIA

© N o g > 0N PF

1. AvTikeigyevo
O1 nivakideg He TOug opBoOTATEG MOu avagepovTal OTNV nNapouada TeEXVIKN NePypagn
npoopilovTal yia TNV €NICAMAvon Tng 00suong TNG KAAwdIakng ypauung 150 kV kar Tnv

anoTunwWon TWV AanooTACEWY TNG YPAUMNG anod TN GUYKEKPIYEVN MIvakida.

2. TonoB£Tnon - SuvlnKec AsIToupyidac

O1 nmivakideg Ba oTepewvovTdl OTNV KOPUQPI TOoU HETAAAIKOU opBooTdTn He Tn PBonbeia
KaTaAAnANG nAATNG kal HETAAAIKAG NAGKAG.

O1 opBooTaTec Ba TonoBeToUvVTal 0TO £3aPOC Kal aTa Ne(odpodyia.

O1 nivakideg, n Baen Toug kKal Ta oToixeia Toug Ba eival KAaTAAANAEG yia MOAUETH €EWTEPIKN

Xpraon, avlekTIKEG as unepiwdn akTivoBoAia, uypaacia kal oe aAAayeg Bepuokpaaciac.

3. Hepiypaen

3.1.Mvakida kai nAdTtn (Sign plate and Cover Plate )

O1 nmivakideg kal ol avTioToixeG nAateg autwv (10iwv  dilactdoswv) 6a
kaTaokeuafovTal and nAaoTikd UAIkO UWNARG NoldTNTAG, KATAAANAoU NAxoug, HUE TIG
nio KaTw I1810TNTEG :

e OKANPO UAIKO PE peyaAn avToxn otn 6palon

e avBekTIkO o€ akTIvoBoAia u/v kabwg kal o' OAEG TIG KAIPIKEG OUVONKEG -

o Oev gEaoBevilel (EeBwpidadlel) pe TNV Ndpodo Tou XPOVou

e MeydAn avTioTaon o€ XNUIKEG ENIOPATEIG

e 0TAaBEPO Ot BepPoKpaadiec YeTA&L -20°C kal +80°C
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Ta nio Navw XapakTnpIoTIKA Kal OAEC ol 1310TNTEC TOU UAIKOU Ba nigTtonoloUvTal HE
TNV UnoBoAn OAWV TwV anapaiTNTWv MICTONOINTIKWV OOKIJwYV, cUPpwva HE
avayvwplopévouc diebveic Kavoviououc.

H kaTtaokeury Tng nivakidag Pe TA OTOIXEId AUTACG, oI UMOJOXEC TWV MIVAKISiwV
kabwc kal Ta avTioToixa nAakidia Ba eival cUPPwva Pe To xedio TKAATM-M1 Tng
TEXVIKNG NePIypapnc. To Xpwpa Twv nAakidiwv Kal Ta oToixeia Toug 6Oa

kaBopilovTal ano Tnv Ynnpeaia.

3.2.0pBooTdTeg
O opBooTdTng (oTUAOG) NAvw oTov onoio TonoBeTeiTal N Nivakida enionuavong, 6a
gival xaAUBdIvoG owAnvag KaTaoKEUAONEVOC OUPPWVA PE To XxedIo TKAATM-TM2
>TNV Kopu®Pn Tou opBoaTdTn Ba undpxel, KaTaAANAa oTepewpévn, HETAAAIKN NAdKa
navw ornv onoia 6a TomnoBeTeiTal n MNAACTIKA MIvakida enionuavong HeE Tnv
avTtioToixn nNAATn.
O opBooTaTtng Ba PpEpel KATAAANAN avTIdIABPwWTIKA NpooTaacia.
'‘OAa Ta aToixeia Tou opBooTATN Kal TNG METAAAIKNG NAdkag Ba kaBopilovTal kai Ba

nigronoloUvVTaAl JE TNV UNMOBOAR TWV andpdiTnNTwV NiGTONoINTIKOV JOKIJOV.

. Asiypua
O npounBeuTnG nNplv and Tnv «ev Oeipd» napaywyr 6a npénel va npookKouiosl oTnv

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

. DNOKIYEG
MNa Tov €AeyX0o TNG MoIOTNTAG KATAOKEUNC TwWV UAIKWV Oa yiveTal onTIKOC €AEyXOC Tou

deiynaTog kal eE€Taon OAWV TWV NICTOMOINTIKWY OOKIHNWV.
. 2UOKEeudaid
O EpyoAdBoc¢ kaTtaokeuwv 6a sival unelBuvocg yia TNV acpaAn cuogkeuaoia Kai PJeTapopd

TWV UANIKQV €Mi TOMOU TOU €PYOU.

SuunAnpwon kai Eykardoraon nivakidwv

Kata tn O1dpKeId KATAOKEUNG TNG KAAwdIaknG ypauung, o EpyoAdpog kataokeuwv 6a
OUMNANPWVEl e Ta KATAAANAa aToixeia Tnv nivakida eniorjuaveng kai 6a TonoBeTei Toug

opBooTdaTeg, kKaTonmv unodeifewv Twv apuodiwv Tou AAMHE.

. 2X£€dia
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5.2.8 YAIKA NMAHPQZHZ KAI ANMOKATAZTAZHZ ZKAMMATQN

ENIZHMANZH: KaTtd TnVv E&KTEAEON TwWV KATACOKEUWYV ano OKUPOOEHUd, XWHATOUPYIKWOV
£pYaciov, epyaciov odonoliag kai onoimwv AAA®WV £pyacinv anaiTouvTal yia Tnv uAonoinon Tou
napovTog €pyou KaBwc Kal yia Ta UAIKG nou MNpOKEITAl va Xpnoigonoin@ouv oTIC napandvw
£pYaciec, NpeEnel va TnpouvTal ol EAANVIKEG Texvikeg Mpodiaypagec (ETEM) nou eykpidBnkav pe
To ®EK 2221/30-07-2012, népav TWV TEXVIKWV Npodiaypa@wy Nou avapEpovTal aTnv TEXVIKN

Meplypadn Tou EpYoU, TWV OMNOIwWV UNEPIOXUOUV WG NAEOV NpOoPATEG.

1. AMMOz AATOMEIOY

1.1. ANTIKEIMENO- KANONI>MOI

H napouca Texvikn nepiypa®r kabopilel TIG npodlaypa®eg kal TIG OOKIMEG OTIG OMOiEg
UNOBAAAETAI N AUPOC AATOMEIOU, MOU XPNOIKONOIEITAl yia TNV €MKAAUWN Twv KaAwdiwv 150
kV. ZUp@wva pe Tov KT 97 auuog Aatopsgiou ovopdadleTal To KAGoua Tou BpaucTou adpavoug
UAIKOU, To diepxOpevo and To kOokivo 8 ) To 3/8” o nocooTd 100% kai anod To kookivo No 4
0€ N0000TO TOUAAxIoTov 95%. SUp@wva e Tov EAOT EN-12620 ovopddetal To KAGopa pe Tov

MEYIOTO KOKKO.

1.2. ZYNOHKEZ EFKATAZTAZHZ

H dupoc AaTopeiou XpnoIKONOIEITAl yia TNV EMNIKAAUWN TWV unoyeiwv kaAwdiwv 150 kV.

Me Tnv d1GvoIEN TwV XavTaki®v TUNIKNAG diaToung olUuewva Pe Tn cUpPacn, TonoBeTeiTal To
npwTo (1°) oTpwpa AeNTOKOKKNG AMMOU AAQTOMEIOU, €MIXPIONATOC Kal OXI OKUPOJEWATOG,
naxoucg 0,10 m. XTn cuvexela n Aupog dIaBpEXETAl 1IKAVOMOINTIKA KAl dkKOAoUuBei n ekTUAIEN
Twv KaAwdiwv. Ta kaAwdia kaAunTovTal and €va deuTepo (2°) oTpWHA AUUOU AATOUEIOU OF [id
OUMMUKVWMEVN oTpwon Twv 0,27 m. TonoBeTeital 0 KATAAANAOG NAAOCTIKOGC GwARvac anod
OkKANPO PVC via Tnv OiéAeuon opoa&ovikoU kaAwdiou 1 TpINAOG TUNou TELEFLEX yia Tnv
OlEAeUan TnAgnikolvwvidkoU KAAwdiou ONTIKWV IVOV Kal KaAunTetar anod éva Tpito (3°)
OTPWHA APUOU ME TIC idIEC 1010TNTEC Kal naxoc¢ 0,23 m. TEAog TonoBeTouvTal Ol NAAKEG
npoortaciag 150 kV kaTaokeuaouévec cUPpwva Pe Tnv npodiaypapn AKZA-23/AEK 01 kal
kaAunTovTal and éva TeAeuTdio oTpwPa Aaupou naxoucg 0,05 m. =& nepinTwon Pn TonoBETNoNG
opoa&ovikou f kaAwdiou onTIKwV VeV, Ta KaAwdia kaAuntovTal ano dUo oTPWHATA APPOU ME
TIG i01€G 1016TNTEC Kal naxog 0,25 m €kacTo.

MeTd TNV TONOBETNON €KACTOU OTPWHATOC AMUPOU, akoAouBei I1kavonoinTikn Olafpoxn Kal

ouPnUKVWOoN TNG uPou cUPPwva JE Ta avapepOPeva oTny napdaypago 1.5.
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AlguKpivion: N Xprnon auuou AaTtopeiou eival anapaitntn S10TI N AUUOC WG UAIKO (AENTOKOKKO
UAIKO = peydAn s1dikn em@aveia) €xel TNV IKAvOTNTA va CUYKPATEI TNV uypacia, anapaitnmn

yla TV Unap&n Tou aywylgou NepIBAAAOVTOC NOU anaiTeiTal.

1.3.  XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI MNMOIOTHTAZ

H noidétnTa TnG appou nou Ba xpnoidonoinBei oto 'Epyo Oa gival AenTOKOKKN AUPOC AATOUEIOU
EMNIXPIONATOG KAl OXI OKUPOJEUATOC. H pEYIoTn JIGUETPOC TOU KOKKOU dev Ba unepBaivel Ta 4
mm, oUTe Ba nepiéxel nainain nAgov Tou 16% (Bpoxida 0,2mm).

MoooTIKOG NPoadiopIoHOC NAInAaAng :P%<16 oTto auepikaviko kookivo No 200.

Ta xapakTnpioTika TNG AUUOoU AATOMPEIOU KAl Ol AVTIOTOIXEC ANAITACEIC ava@EpovTal OTov
KTZ-97 kabwg kal oto ox&dio EAOT 408. =1a £yypaga autda opilovral napdAAnAa kai ol
avTioTOIXEG HEBOOOI dokiywv  (AsiyyaTtoAnwia, KOKKOMETPIKA OlaBabuion, noCoTIKOG

npoadiopiouog NaindAng, 160dUvVaApo APPou K.A.M.).

1.4. AOKIMEZ
O avddoxoc Ba npénel va d1aBETel oTov evTeETAAPEVO eknpdowno TnG AAMHE AE oAa Ta péoa

yia Tnv die€aywyr TwV dOKIJWV Kal ENIBEWPNOEWV TNG AUPOU KATA TNV TonoBETnon TnC.

1.5.  ZYMMNYKNQZH THZ AMMOY

H dupog heTd Tn didoTpwan NPENEl va CUPNUKVWOEI KaTa TETOIO TPOMO, WOTE VA ANoPaKpUVoEi
0 naideupeévoc agpag nou kAegiotnke otn pala Tng. O aépac nou NApapevel oTnVv APPO HETA
TV oupnukvwaon, oxnuatidel Toug ndpouc a€pog kal ennpedlel Tnv avtoxn Tnc. Karta Tn
d1adikagia TNG CUPNUKVWOoNG npoonaboUue va emMTUXOUME MARPN CUPNUKvVWGON n onoia va
napouaialel unoAoino NOPwWV AEPOG TNG TAEEWG Tou 1-2%. 'OAa Ta napandvw oTpWHPATa APPou
AaTopeiou HPEXPI Kal TIG MAAKEG €niKAAUWNG Twv KaAwdiwv 150 kV agol Ba €xouv npwTta

dlaBpaxei 6a cupniEfovTal Pe XelpokoONavo n eAappu Punxavikd Yeoo.

1.6. AMNOOGHKEYZH -META®OPA

O avadoxog eival unoxpewuévog va AauBavel 6Aa Ta anapaitnTa YETPA woTe va diatnpei Tnv
noloTNTA TOU NApayoueEVOU NpoidvToc KATA TNV eKPOPTWON TOU OTO XWPO TOU £pYOU.

a) Na diatnpoUvTal kabapoi — anaAlaypevol and BAABeEpPA oUOTATIKA Ol OWPOI TWV TEAIKWV
npoiovVTwv.

B) Na anogelyeTal o OJIAXWPIOWOC TwWV KOKKWV KATA TNV €KQOPTWAN TOUG OTO Owpo
(d1aTripnon PEyIoTou UWPOUCG TOU owpou).

y) Na eEaopalileTal n kaBapdTNTA TWV PNXAVNHATWV HETAPOPAC, andbeong, popTwoNG.

0) Na npo@uAdccovTal ol owpoi TNG APPou and JUGHEVEIG KAIPIKEG OUVONKEG.
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O1 ouvBnkec JPeTagopdc sival duvatov va €nnpedoouv TNV MOIOTNTA TOU MPOIOVTOC MPOG
xpnon. Katd tnv odikn YeTagopd, npiv Tnv £€€0d0 TwV GopTNYWV anod To AaTtopeio, ouvnBileTal

n diaBpoxn TNG GUUoU PE VEPO.

1.7. ZTOIXEIA MNAPAITEAIAZ

SUpgpwva pe Tov EAOT EN 12620 n ovopatoAoyia Tou npoiovTog kabopileTal and 1o peyedog
Tou HéyioTou kokkou (Aupog 0/4, 0/2,0/1).

ZUpQwva He TIG EAANVIKEC Npodiaypagec n ovouaToAoyia Tou nNpoiovTog ival AUPoG AdTodEiou
XWPI¢ va npoadiopileTal 0 PHEYIOTOC KOKKOG.

MNa Ta épya AAMHE napayyeAAeTal duuog AaTouegiou Tunou A.
2. AMMOXAAIKO

2.1. ANTIKEIMENO- KANONIZMOI

H napouoa Texvikn neplypapr kabopilel TIC npodiaypa®EC Kal TIC OOKIYEG OTIC OMOIEG
unoBAaiAeTal To appoxaAdiko Tng M.T.M. 0.155, nou XxpnoligonolgiTal yia Tnv NARPwon Tou
xavtakiou.

Me Tov OpO OTPWOEIG UNOBACNC EVVOOUUE OAEG TIC OTPWOEIC Nou TonoBeTouvTal, av KpiBolv
avaykaieg, Nnavw oTo unedagog n Tnv €§UyIAVTIKA OTPWON.

STPWOEIC BAoNC evVOOUHE TIC OTPWOEIC MOU KEivTal JETAEU TNC unoBacng f Tou unedagoug Kal
TWV ENIPAVEIAK®OV AGQAATIKOV OTPWOEWV.

Ta adpavn UAIKA nou XxpnoiyonoloUvTal o BACEIC 1l UNOBACEIG UNOPEi va eival Ta €ENG:

duaika adpavr) (natural aggregates): adpavi Nou NPoEpYovTal and OPUKTEG MNYEG, Ta onoia
£€XOUV UMOOTEI JOVO PNXAVIKI KATeEpyaaia.

SUP@WVa YE TO EUPWNAIKO NPOTUNO £XOUNE €MIONC KAl TIC AKOAOUBEG KATNYOPIEG:

Texvnta adpavn (manufactured aggregates): adpavr) opuKTAC apxIKnG NPoEAEUONC, Ta onoia
£X0UV npokUWel and Biounxavikn ene€epyacia, cuPnepIAAPUBAVONEVNG TNG BEPHPIKNG 1 AAANG
METATPONNG.

AvakukAwpéva adpavn (recycled aggregates): adpavn nou €xouv nMpokUWel ano enegepyaacia
avopyavwv UAIKQV, Ta onoia €XouvV NponyoupdEVWG Xpnaoidonoindei oTnv KAaTaokeun.

MéyeBog adpavwv: Mpoadiopiondc Twv adpavwyv e éva katwTepo (d) kal éva avwTtepo (D)
MEyeBoG KOOKIVOU/ NAEyHaTog, ek@palopevo wg d/D.

O npoodiopiopog OExeTal Tnv napoucdia uneppeyéBoug (oversize), KAMOIWV KOKKWV MOU
OuyKpaToUVTal OTO AVWTEPO KOOKIVO, Kal unopeyEBoug (undersize), KOKKWV NMou nepvouv anod

TO KATWTEPO KOOKIVO,
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Aentokokka adpavry: Mpoodiopiopyog nou divetal pe d ico pe 0 kar D piIkpOTEPO 1 00 ME
6,3 mm.

Xovdpokokka adpavry: Mpoodiopiopdc nou diveral pe d ioo ) peyaAuTepo Tou 1 mm kal D
HeEYaAUTEPO TOU 2 mm.

Miyua adpavov (all-in aggregate): Adpavr) nou anoTeAoUvTal anod Hiypa XovOpOKOKKWYV Kdal
AeNTOKOKKWV adpavwv Pe D peyaAuTtepo Tou 6,3 mm.

KaTtnyopia: XapaktnpioTikd eninedo 1016TNTAg £vog adpavouc, ek@palohevn wg eUPOC TINWV N
opIakn TIUA. Agv undpyxel oxeon PHETAEU TwV KATNYOPIWV OIAQOPETIKWV 10I0TATWV.

AlaBaduion (grading): Katavopn MPeyeBoug KOKKWV eKPPalohevn ¢ nooooTo palag

OIEPXOMEVNG ANO €va OUYKEKPIPEVO ApIBHO KOOKIVWV.

2.2. 2YNOHKEZ ErKATAZTAZHZ

To appoxdAiko Tng M.T.M. 0.155 xpnoigonolsital yia TNV NANpwon Tou XavTtadkioU mnou
TonoBeTouvTal Ta unodyeia kaAwdia 150 kV.

Me Tnv O1AvoIEN TwV XavTaki®ov TUMKNG OIATOUNG CUPP®WVA PE Tn cUPBAcn Kal agou €Xouv
TonoBeTnOei Ta avTioToIXa OTPWUATA AUPOU TOMoBeTeITAl TO NPpWTO (1°) OTPWHA APPOXAAIKOU
naxouc 0,25m. =Tn OUVEXEId AKOAOUBEl n TonoBETNON TOUu NAEYNATOG EMIOCANAVONG TWV
kaAwdiwv 150 kV. Mavw ano 1o NA&yua enicnuavong n unodAoinn Tagpoc 8a cupnAnpwdei and

Tpia d1adoxIKa oTPpWHATA APNOXAAIKOU NAAPWC CUNNUKVWUEVOU, naxoug 0,30 m.

2.3.  ZYMIYKNQZH

'OAa Ta napandvw oTpwPaTa appoxaiikou 6a cupniéfovTal Kavovika PE Jnxavikd dovnth Kai
Ba JdiaBpeExovTal. To £dagog cival anapaitnTo vad CUPNUKvVwOei pe duvapikn @opTtion. H
duvauikn @OPTION NPOKAAEiTal Pe kpouon r dovnon. H oupnukvwon Tou &dAgouc oTov
eMmMOuunTd BaBud emiTuyXaverar Pe TNV €mAoyr Kal Xpnoigonoinon Tou WNXAavnuaTtog mnou
dnuioupyei TNV KaTaAAnAn Opdcn ouPnNUKVWONG Yia TO OUYKEKpIMEVO TUMo &dagoug. H
ouhnUKVWON Tou Avw OTpWHATOGC appoXdAlkou Ba yiveral pe odooTpwThApa. Ta dovnTika
MNXavAuaTa €ival KatdAAnAd yia Tn CUPNUKVWON TV UNOO®V £3a@®V, TWV MHEIYHATWV

Aauuou / apyilou kal Tng acpAaATou.
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2.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI MOIOTHTAZ

Ta adpavrl nou npoopifovtal yia Pdosic kal unoBdacelg, 6a np€nsl va ikavonoloUuv TIC

anaiTnoeig, 6nNwc NePypa@ovTal NapakaTw:

Ynoupyeio | MpoTunoc Texvikn Mpodiaypapn 0 155 Kataokeur| Baogswv
Anuociwv Odo0TPpWHATWV
'Epywv

o1’ adpavwv UAIK®OV
oTabeponoinuevou TUMoOU

Ynoupyeio | MpoTunog Texvikn Mpodiaypaen 0 150 KaTtaokeur YnoBacewv
Anuociwv Od00TpWHATWV
'Epywv

O0l' adpavwv UAIK®V
oTraBeponoinuévou TUNou

QoTtbdoo, npénel va avapepBbei 0TI ol EAANVIKEC Npodiaypaec nou npoavaPepdnkav, dev £xouv
avabewpnbei and To 1966, ouvenwc Kpiveralr okoOMigo va yivel avagopd oTi¢ Eupwnaikeg
npodiaypageg yia Ta adpavi nou Xpnoigonolouvtal w¢ BACEIC Kal unoBacsic aTnv odonolia Kal
oc aAAa €pya nMoAITIkoU Pnxavikou, €v own Tng €papuoync Twv Eupwnaikwv npoTunwv oTo
TEAOG Tou 2003.

To avTioToixo Eupwnaiko npoTuno €ival To:

EAOT EN 13242: Adpavriy UAIK@V OTaBeponoinUEVWV HE UDPAUAIKEG KOVIEC N N
oTabeponoinuEVWY yia Xprnon oTa TEXVIKA €pya kal Tnv odonolia (Aggregates for unbound and

hydraulically bound materials for use civil engineering work and road construction).
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O1 hyEBodOI eAéyxou, Baoel Twv onoiwv Ba eAéyxovTal Ta adpavn, €ival ol akdéAoubol:

AASHO T-2

EAOT EN 932-1:1996

MEBodoI AsiypaToAnwiag

EAOT EN 932-2:2000

M£Bodoc Meiwong epyaocTnplak®V dEIYNATWYV

ASTM C -136

AASHO T-27

EAOT EN 933-1:1998

KokkouEeTpIKkn Avaiuon

EAOT EN 933-5:1999

MooooTO BPAUCHEVWY EMIPAVEIDV OE
XOVvOpOKOKKa adpavn

ASTM D -1140

AASHO T-11

EAOT EN 933-1:1998

MoooTikdG NpoadiopiopoG NaiNnaAng

AASHO T-176

EAOT EN 933-8:2000

MoloTIKOC NPoadiopIoPOC NAINAANG — AOKIUN
Iooduvapou Aupou

EAOT EN 933-9:1999

MoloTIkOC NpoadiopIoPOC NAINAANG— Aokidn MnAe
Tou MeBulAeviou

BS 812

EAOT EN 933-3:1997

Mpoadiopiopog AcikTn MAakoegIdoug

EAOT EN 933-4:2000

MpoodiopIoPoG AgikTn ZXAMATOG

E 105-86

MéBodocg pETpnong KaAipopviakoU deiktn CBR

NF P 18-577

Aokiun Deval

EAOT EN 1097-1:1996

Mpoadiopiopoc Avtoxnc os pBopd (Aokiur Micro
—Deval)

EAOT EN 1097-2:1999

Aokiun kpouong (Impact Value)

ASTM C -131

AASHO T-96

EAOT EN 1097-2:1999

MpoadiopIouog AVvToXAG 0€ BpUpNaTIoNO (AoKiun
Los Angeles)

[51]




ﬁ AATIEA — 41823/ Teuxog 8 — « TEXNIKH MNMEPITPA®H»

EAOT EN 1367-1:2000 MpoodiopIouOC avToxNnNG o€ WUEN — anoyuén

AASHO T-104
Aokiun Genkou Mayvnoiou (Yyeia)
EAOT EN 1367-2:1999

Aokiun Bpaopol “Sonnenbrand” BacdATn kai

EAOT EN 1367-3:2001 \ . ,
anoouvBeon okwpiag a1drpou

ASTM D -854
MpoodIopIoUOC TNG NUKVOTATAC KOKKWV Kal TNG

AASHO T-100 .
udaTanoppoPnTIKOTNTACG

EAOT EN 1097-6:2000

Aladikacia kal opoAoyia yia anAonoinuevn

EAOT EN 932-3:1996 . .
NETPOYPAPIKN NEPIYPAPN

EAOT EN 1744-1:1999 XNUIKA avaiuon
EAOT EN 1744-3:2003 MpoeToipacia pe ekxUAion (eluates by leaching)
EAOT EN 196-2:1995 XNUIKr avaAuon Tou TOINEVTOU
ASTM D 4318

'Opio YdapoTnNTag
AASHO T-89
ASTM D 4318

‘'Opio MAaoTikdTNTAG

AASHO T-90
AASHO T-91 AgikTng MAQOTIKOTNTAG
ASTM D -1557 Proctor Tpononoinuévn pébodog, MéBodog A
AASHTO T-180 2x€on Yypaaiag - MukvoTnTag

Alapuyn enikivOUVWY oUCI®WV, Ol OMOoIEG

Council Directive 76/769/EEC ) 3
ekppalovTal og um

Ava@opikd HPE TA XApAKTNPIOTIKA, TIC ANAITACEIG KAl TNV MPOTEIVOUEVN €AAXIOTn ouxvoTnTa
gA&yxou Baocswv/unoBaccwyv IoxUouv Kal epapuolovTal Ta avapepopeva oTig M.T.M. 0 155 & 0
150 kaBwg kal oTo MpoéTuno EAOT EN 13242.
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2.5. AOKIMEX

O avadoxog Ba npenel va d1abéTel otnv EniBAswn 60Aa Ta p€oa yia Tnv die€aywyr TwV JOKIHWV
Kal €nIBEwPnoswyY ToUu AuPPOXAAIKOU KaTAa Tnv napaAafn Tou. YAIkO To onoio Ba kpiBei
akatdAAnAo ano6 Tnv EnipAswn, Osv Ba napalapfaverar npog TomnoBeTnon kair Ba
avTikaBioTraTal and aAAo kataAAnAo. Ta €€oda anoppiync Tou 8a Bapuvouv Tov Avadoxo.

H €ykpion kataAAnAoOTNTAC TOU appoxdaAikou Osv anaAAdooesl Tov Avadoxo anod TIG euBuveg
Tou. Katd TO OTAdIO EKTEAEONC TWV €PYACIWV, O MeEPINTWON nou OlanioTwBel pe
£PYACTNPIAKOUC EAEYXOUC OTI TO UAIKO €xel aAAagel kal Oegv IkavonoloUvTal Ta KpITRpia
OUMHOPpPWONG, o Avadoxog civalr uneubuvog yia OAeC TIC KAKOTEXViEG kal Pe €Eoda Tou

Avadoyxou To npoiov 6a avTikadioTatal and aAAo katdAAnNAo UAIKO.

2.6. AMNOGHKEYZH -META®OPA

O avddoxog €ival unoxpewldeVoG va AauBavel 6Aa Ta anapaitnTa PJETpA WOTe va diaTtnpei Tnv
noloTNTA TOU NApayoueEVOU MPoidvTog KATa TNV EKPOPTWON TOU OTO XWPO TOU £PYoU.

a) Na diatnpouvTal kabapoi — anaAlaypevol and BAABeEpA ouOTATIKA Ol CWPOI TWV TEAIKWV
NpoiOVTWV.

B) Na ano@geUyetal o JIAXWPIONOC TWV KOKKWV KATA TNV EKPOPTWON TOUC OTO OWwPO
(d1aTrpnon HEyloTou UWoUC Tou owpoU).

v) Na e€aopalileTal n kabapdTnTa TWV PNXAvNUATWV YETAPOPAg, andbeong, oOpTwonC.

0) Na npoguAdccovTail ol cwpoi Tou 3A and JUCHEVEIG KAIPIKEG GUVONKEG.

SUPewva e TIG Eupwnaikéc npodiaypa®Eg, o NepinTwon nou Ta adpavr cuokeualovTal, ol
MEBODOI Kal Ta UAIKG cuokeuaoiag Oev npénel va PoAUVouv i va anopiyvUiouv To TEAIKO
npoiov. Ztnv EAAGda Ta adpavn yia Baceig kal unopaceig dev ouokeudlovTal, aAAd nwAouvTal

xudnv.

2.7. ZTOIXEIA MNMAPAITEAIAZ

SUPQWVA HE TIG NEXPI TwPA EAANVIKEC Npodiaypagec yia TNV ovopaToloyia Twv adpavwv yia
Bdoeic kal uNOBACEIG yIVOTAV XPNon TwV OVOMATwV Twv 5 dla@opeTikwv diaBadbuicswy
(d1aBaduion A, B, I, A, n E) via va disukpivioToUV Ta OIAMOPETIKA €i0N KOKKOUETPIKWOV
KAQOUATWV.

SUpQwva pe TIG Eupwnaikeg npodiaypapEc n ovouaToAoyia nou XpnolgonolgiTal gival:

yla Ta xovdpokokka : GC85-15 kar GC80-20

yla Ta Aentokokka : GF85 kal GF80

yla 1o all-in : GA85, GA80 kal GA75
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3. ZKYPOAEMA

3.1. ANTIKEIMENO- KANONIZMOI

H napouUoa TexVvikn nepiypagn kabopilel TIG npodiaypa@eg Kai TIG SOKIMEG Mou unoBaAAovTal ol
dlapopec kaTtnyopiec okupodEuaTtoc (avaloya HE TO €id0C KATAOKEUACG AVTIOTOIXEI
OUYKEKPIMEVN MOIOTNTA OKUPOOEWATOC), OUMPWVA ME TOUG KAVOVIOHOUG TeXvoAoyiag
OKUPOJEPATOG KABwC kal Ye Tov Néo Kavoviopo OnAIoPEVOU ZKUPOOENATOG.

>Tn Xwpa Mag Ta 6éuata nou agopoUv TexvoAoyia okupodepaTog kabopilovral and Tov
Kavoviopo  TexvoAloyiac  Xkupodepatog (KTZ-97), nou dnuooisubnke oto DEK
315/B/17.04.1997 kai 1oxUel anod Ti¢ 17/10/1997 unoxpewTikd yia 0Aa Ta Texvikd ‘Epya and
OoKUpOdENa.

MpoogaTa €yive «npooapuoyn» Tou KTZ-97 oOTIC anaiTnOsIC Tou véou Eupwnaikou MpoTunou
yla Toigevra EAOT EN 197-1:2000 (®EK 917/B/17.07.2001) pe Tpornonoinon Kuping 60wV
agopoUv Toug TUMOUC Kal KATNYOPIEC avToxXNG TOIMEVTWV MOU ava@QepovTal OTo Keipgevo. H
npooapuoyry autny Onuooieudnke oto ®EK 537/B/01/05/2002 kai auTtd I1oxUouv ano
1/01/2002.

H avrtoxn Tou Oev opileTal nmia ¢ HECOG OpoG TnG OAINTIKAG avTtoxng (3) OoKiyinv
okupodepatog (BA/54) aAAd pe XpAon TnG €vvolag TNG XApakTnploTiKAG avTtoxng : fck
(characteristic strength), onwg auTr opileTal atnv § 3.2 Tou KTZ-97 kal Tnv § 2.3.1 Tou EKQZ
2000 (®EK 1329/B/06.11.2000).

3.2. XPHZH XKYPOAEMATOZX

3.2.1. To okupodepa C16/20 Oa xpnolgomnolgiTal yia TNV KATAOKEUN MAQK®V, OOKW®V,
UNOOTUAWMATWY, TOIXWHATWYV, nNEJIAWYV, Kal YEVIKA OAwV TWV OTOIXEiwv nou
avagEépovTal oTn oTaTikn PMEAETN Kal Ta oX€dia Twv EUAOTUNWY , GE OMolodnNNoTE UWOC

N Baboc ano Tnv enigpaveia Tou £3APOUC.

3.2.2. To okup6depa C12/15 xpnoigonolgiTal yid TIC UNOAOINEG KATAOKEUEG TOU £pPYOU, OMWG
Baoswv akpoKIBwTiwy, diaBAcswv KaAwdiwy, unooTpwuaToc nefodpopiwy, Kpaon&dwv

Kdl AOINMWV KATAOKEUWV oUU@WVA PE Ta oXedia TNG HEAETNG.

levikd, o TUNOC OoKUPOdEUATOC NMou Ba XpnolyonoleiTal yia KABe KATAOKeUn oTa nAaioia Tou
OUYKEKPIPEVOU €pyou, Ba kaBopileTal anod TNV PEAETN KAl TIG TEXVIKEG NEPIYPAPEC €ITE KATOMIV

unodei&ewv and Tnv EniBAEnouca Ynnpeaia.
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3.3. EIAH ZKYPOAEMATOZ

3.3.1. Epyota€iakd okupodepa (§ 3.7 Tou KT=-97)
EpyoTa&iakd okupddepa, AéyeTal To oKUPOdEPA OTO 0Mnoio o KUpiog Tou epyou (K.T.E.)
n Ynnpeoia 1 o EMIBAEnwV €xel NARpN napakoAouBnon kai EAeyxo TNG NApaywyng oc
OAEG TIC paoeic TNG (UAIKA, gnxavnuaTta napaywyng, diadikaocieg avapieng, K.Am.).

3.3.2. EpyooTaociako okupodepa (§ 3.8 Tou KT2-97)
EpyooTaociakd okupodepa, AEyeTal To okupodeua oto onoio o K.T.E., N n Ynnpeoia n o
EniBAEnwv n o kaTaokeuaoTng dev €xel TIG JIKEG TOU MANPOQPOPIEG yIa Ta UAIKA, TIG
avaloyieg ouvBEoewc kal Tnv diadikacia napaywyng, EAEyxel O JOVO TO £TOIUO MPOIOV

oTtn 6£€on Nnapadooewg Tou.

3.3.3. 'EToigo okupodeua (§ 3.9 Tou KT=-97)

'EToINO OKUpOdepa, AéyeTal To OKUpOdENa Mou napackeudleTal g andaoracn ano To

£pY0 KAl JETAQEPETAI OE AUTO:

a) MeTd and nAfpn avauiEn oe pikep, pe @opTnyd autokivnTa ) auTtokivnTa -
avadeuTnpeg (truck - agitators).

B) META ano WPEPIKN aAVAMIEN TWV UAIKQV, XWPIG va €xel yivel gioaywyr vepou, HE
auTokivnTa — avapikTnpeg (truck — mixers) kai oAoOKANpwWaON TNG NApaywyng KaTda
Tn O1adpOopNn TOU QUTOKIVATOU.

To £Tolgo OKUPOdePa Mnopei va eivalr Epyootaciakd (§ 12.1.1 Tou KTZ-97) n

EpyoTa&iako (€Toipo epyoTa&iakd okupodeua, § 12.1.2).

3.3.4. lNpokaTaokeur
TeAeuTaia oTn Xwpa pag €xel avantuxBei NMoAU n npokaTackeur] OOHIKWV UAIK®V Kdal
OToIXEIWV ano oKupOdeud, o€ JOVADEC NMPOKATAOKEUNG, YIA TIC OMOIEC I0XUOUV TA MEepi

«EpyoaTaociakoU» okupodepaTtog (§ 3.8) Tou KT=-97.
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3.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NMOIOTHTAZ

O Avadoxocg Tou £pyou sival unelBuvog yia TNV OIEVEPYEIA TNG MEAETNG OUVBETEWC, Yia KGBe

KaTtnyopia okupodéuaTtoc nou Ba xpnoigonoin®ei oto £€pyo, TNV KATABOAR TNC OXETIKAG

dandavng kai TNV akpifn TApnon TnG HEAETNG Kal Twv enifaAlopevwv anod Tov Kavoviouod

TexvoAloyiag ZkupodepaTog (KTZ) diadikaoiwv Kal evepyeiwv. H geAéTn ouvBEoewg Ba yiveTal

ME Ta UAIKG (adpavr, TOIMEVTO, VEPO, NPOCBETA) Nou npdyuaT 8a xpnoigonoinbouv oTo €pyo

Kal TIC KATAAANAEG NOCOTNTEC TWV onoiwv, YE JIKN Tou gpovTida Kal eubuvn, o avadoxoc Ba

anooTeiAel oTo €pyaacTnplo.

MNa kabe kaTnyopia okUupodOENATOG NMou MNPOoBAENETAl va xpnoligonoinBei oTo €pyo, n HEAETN

ouvBéoewc npénel va Oivel:

- Tic avaAoyiec vepoU, TOIUEVTOU, AENTOKOKKWY Kdl XOvVOPOKOKKwWV adpavwyv katd Bdapog, yia
TNV napackeun 1m3 GUPNUKVWPEVOU OKUPOJEWATOG. STOV KaBopiopyd TnG noodTnTag TOu
TOINEVTOU Ba €xouv AngBei unown (NAnv Tng avtoxng) ol andiTAOEIC avOeKTIKOTNTAC Mou
NPOKUNTOUV anod TIC KAIYATIKEG KAl AOINEC OUVBNKEG TNG BECEWG TOU €pYOU, TN XPRON Tou, TIG
OUVONKEG KATAOKEUNG KAl AEITOUpPYiag Tou KAM.

- TIG KOKKOUETPIKEG O1aBabpioelg Twv adpavwyv UAIK@V Kal ToU HiypaTog.

- Tnv avTioToixn Kadion Tou OKUPOJEUATOC Kal TNV anwA&gia Kadiong ouvapTroel Tou XpPOVou
(loss of slump) yia 30", 60" kai 90" anod Tov xpovo avauigne.

- Tnv doooAoyia Twv NpodBéTwv nou nmiBavwg anaiteital n nTeital va xpnoigonoinbouyv, yia
va anoktnBoulv 1 va BeATiwOoUv oI eMBUPNTEG 1I010TNTEC O KABe B£€an kal Kabe karnyopia,
gmITaxuvon n enifpaduvon nNN&swc, epyaciydoTnTa, K.AM. f Kai yia va ikavonoin®olUv ol aAAeg
€101KEG anaITHOEIG.

- Tnv kaunuUAn Tou Aoyou N/T - avTtoxng nepi Tnv anairoUyevn avtoxn fa, kata Tnv npyp.
5.2.3.3 Tou KT=Z.

- Tnv pop®n Twv doKIYiwV nou xpnaidonoindnkav (Kupika r KUAIvopika).

- Tnv OgIpd TwV KOOKivWwV nou Xpnaigonoindnke (Feppavika i Auepikavika).

- Tic 1IkavonoloUPEVEG €IDIKEC aNAITHOEIC NOU EVOEXOUEVWG {NTrOnkKav.

- Tnv TAPNON TWV €MTAYWV ToUu KT yia TNV NEPIEKTIKOTNTA OE TOIHEVTO AVAAOYWC HEYIOTOU

kOkkou, Tov Adyo N/T kal Tn B£€0n TNC KOKKOUETPIKNAG KAKMNUANG adpavawv.

Mpo Tng MEAETNG ouvBEéoewg, Ba yiveral €Aeyxoc (kal Ba yvwoTOMNOIEITAl TO ANOTEAEGUA Tou)
TNG NPAYMATIKAG OTABUNG avToxXNG TOU TOIMEVTOU Nou Xpnoiygonoinenke (aveEapThTwe TUNOU N
KaTnyopiag), woTe va €ival duvaTh N TPononoinon Tng oUVBETEwWC 1 va nionuaiveral n avaykn
ENAVAANWPEWC TNC MEAETNC OUVOECEWG, Av auTh n oTabun avrtoxhAc Tou TolhévtTou (nou Ba

napakoAouBeital) PeTaBAnBei oudIWOWG KATA Tn OIAPKEIQ KATAOKEUNG TOU €pyou. H HEAETN
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ouvbéoewc Ba esnavaAapBaveral aocpailwc, otav aAAdlel n nnyn ANWew¢ Twv adpavwv, Ta
npoobeTa, o TUMOG | N KATAyopia avToXfC TOU TOIYEVTOU K.AM. KATA TIG dlaTagsic Tou KT
5.2.1.5.

3.5. TMAPATQIH ZKYPOAEMATOZX

MNa TNV Napackeun ToOU OKUPOJEPATOC Ta UAIKG ©a avapiyvliovTal anapditnTwe JE PNXavikoug
avapikThpEeG, eEONAICUEVOUG WE TG anapaiTnTa opyava kai eEapTnuaTa yia Tnv akpipn YETpPNON
TWV EICEPXOMEVWV UAIKWV KAl TOU VEPOU Kal TOV KATA PBouAnon Kabopiopo Twv €niBupnTwv
avaloyiwv. H pyéTpnon Ba yiveralr katd BApog kai Je TNV akpiBeia nou npodiaypdgeral oTny §
6.6 Tou KT=. O avauikTnpag 6a 1kavornolei TIG andiTAOEIG ToU napapTnuaTog B Tou MpoTUnou
EAOT-346.

€ ETOIMO OKUPOOEUA MOU METAMEPETAl PE AUTOKIVNTO — avadeuThpa EeMTPENETAl PMOVO N
NPOoCBnKn UNEPPEUCTONOINTIKOU, NOoU ouvodeUeTal anod enavapién d1apkeiag TOUAAXIOTOV TPIWV
(3) AenTwv, OTIGC YPNAYOPEG OTPOQPEC Tou avadeutnpa (8 w¢ 12 oTpoEC ava AenTo).

AnayopeUeTal n NpoabnkKn uneppeuaTonoinTikoU aTov Kado Tng avTAiac.

Av n npounBela €Toigou OKUPOJEPATOC YIVETAl ano £pyooTdcia Napaywyns okupodEPATog autd

Ba ikavonoloUv TIC anaIThOEIG Tou dpBpou 12.1 Tou KT=-97 kal 1d1aiTEpa Ta NApakdTw:

a) O wunevBbuvoc napaywyng kar noidTnTag ToU €PYyoqTaAdiou MNApaywyng €Toigou
OKUPOOENPATOG, 0 OM0IOG £XEl TNV €UBUVN YIa TNV NOIOTNTA TWV XPNOIMOMNOIOUNEVWY UAIKOV
Kal Tou napadidopévou  okupodEpaTtog Ba  eivar  dINAWPATOUXOG  PNXAVIKOG  ME
anodedelyheEvn ePneIpia TNV Napaywyn kal TexvoAoyia Tou okupodéuaTtog (KT=-97 apbpo
12.1.1.3).

B) To epyooTAcIo NAPAYWYNG ETOIHOU OKUPOOEUATOC NpPENEl va Tnpei MnTpwa Kai
AlaypdppaTta avtoxfc Tou NapayouévVou OKUPOOEPATOC Bewpnuéva dand TO KEVTPIKO
gpyaotrnplo Tou YMNEXQAE (KEAE) 1 ano Ta nepigepeiakd epyaotnpia (MEAE) cUppwva Je
Ta apbpa 12.1.1.7, 12.1.1.8 k.An. Tou KT=-97.

y) To gpyooTdcio napaywyng €Toigou okupodepaTog Ba anooTeAAEl ye KABs QopTio KaTa TNV
napadoon Tou okupodépaTog padi pe To AeATio AnooToAng SkupodépaTog (KT=-97 apbpo
12.1.1.16) kai AeATio kataypa®ng Twv JUYICEWV TWV UAIKOV NApackeung (Kataypa@iko
PRINTER).

Ta npoTeivopyeva and Tov Avadoxo epyooTdold napaywyns oOKUpodEudTog, yia Tnv
npounBela €Toiyou OKUpodEPATOC OTO £pyo, Ba a&oloynBouv ano Tn EnBA&nouoca

Ynnpeoia, n onoia 8a kpivel av 1kavonoloUv OAEG TIC ANAITACEIG TWV OXETIKWV OIaTAEEWVY
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Tou KTZ-97, Tou oxediou npotunou EAOT 346, Tou KavoviopoU Jlevepyelag eAEyxou
noloTNTAc UAIK®WV Kal gpywv ®EK 332/B/28.03.2001 kal TIC anaiTAOEIC TNG napouaodg
TEXVIKAG npodiaypagnc.

H ouvBeon kal OAa Ta oToIXEia NApaAywyng Tou okupodEuaToc Ba kaTtaypagovTal o €10IKO
ekTunwTn (OeATio kaTaypagikoU) nou 6a unoBAAAeTar katd Tn OIApPKEId KABE

oKupodETNOoNG oTnv EniBAswn yia €Aeyxo.

3.6. META®OPA ZKYPOAEMATOZ

SUypwva Pe To apbpo 7.2 Tou KT=-97 OTav n HPETAQOPA TOU OKUPOOEWUATOC YiveTal e
auTtokivnTa avadeuTnpeg, IoxUel n nap.2 Tou oxediou npotunou EAOT 346, nou opilel wg
MEYIOTO XPOVO avauigng — PETAPOpPAg - ekPOpTwonG Tnv 1 2 wpa, naparteivoyevo kata 20

AENTA o€ nepinTwon XpAoews eniBpaduvTn.

O Avadoxog unoxpeoUTadl e OIKA TOU PEOA KAl KATAAANAQ €KNAIOEUNEVO NMPOCWNIKO VA EKTEAEI

TIC dEIYMATOANWIECG KAl OAOUG TOUG €Mi TOMOU EAEYXOUC.

O1 €Agyxol noloTNTAg Tou okupodepaTog Ba yivovrar and Ta epyacTrpia Tou YMNEXQAE, Ta
gpyactnpla Twv AvwTaTwv EknaidsuTikwv IdpupdTwv Kal anoé avayvwpiohgéva and To
KEAE/YMEXQAE epyacTnpla, He ¢povTida kal dandvn Tou Avaddxou, uno Tov EAEYXO Kal TNV
£€ykpion Tng EmBAénouaac Ynnpeoiac.

3.7. KANONIZMOI - MPOTYTA

Kavoviopog TexvoAoyiag kupodépaTtog KT=-97 (®EK 315/B/17-4-97), kabwg kal Ta oxedia
npotunwv EAOT kal ol €101keG npodiaypa®ec >K Tou KEAE/YMEXQAE OTIG onoiec auTog
napanepnel.

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

EAOT EN 197-1:2000 >uUvBeon, npodiaypa®ec Kal KpITAPIA CUPUOpPWONG yia Ta Koiva
TOIMEVTA.

ToIMEVTA YIA TNV KATAOKEUN £pywv anod okupddeua ®EK 917/B/17-7-01.

EAANVIKOG Kavoviopog yia Tn MeAeTn kal Kataokeur| 'Epywv ano OnAiopevo Zkupodepa EKQS
2000 (®EK B'1329/6-11-2000).

EAANVIKOG AvTioglodikoG Kavoviopog EAK 2000 (®EK 2184/B/20-12-99).

Kavoviouog Texvoloyiag XaAuBwyv OnAiopévou ZkupodépaTtog KTX 2000 (®EK 381/B/24-3-
2000).

Kavoviouog dlevepyelag EAEYXOU MoloTNTAC UAIK®WV Kal Epywv (PEK 332/B/28-03-01).
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DIN 1045/ DIN 1048 yia onAlopévo okupodeua
DIN 1045/ DIN 1047 yia donAo okupOdeua.
DIN 4226 yia Ta adpavn.

3.8. KATHIOPIEZ ZKYPOAEMATOZ-ZTOIXEIA MAPAITEAIAZ

To okupddepa diakpiveral o€ OIAPOPEG KATNYOPIEC avaloywe TNG avToxng Tou oe BAiwn, ot
nAIKia 28 nuepwv, TNG €pyaciydéTNTAG TOU, TNG AVOEKTIKOTNTAC (dIdpKEId OTO XPpOVO) KAl TNG
katnyopiag €kBeong oe didpopa nepiBaAlovTa, K.A.M., oUP@wva Pe Ta endpeva (101KEG

anaiTnoeIg Nou Ynopei va undpyxouv avaAoya HE TIC avAyKeG Kal TIC GUVONKEG Tou €pyou).

Katnyopieg avToxng (strength classes)

Ma Tn YEAETN KAl KATAOKEUN TWV £PYWV XPNOIKonoloUvTdl Ol KATNYOPIEC OKUPOJEUATOC TOU
nivaka 2.2 Tou KT=-97, 6rnou o npwTto¢ apiBuodc kabe kartnyopiag opilel TNV XapakTnpioTIKN
avrtoxn ekppaldpevn o€ MPa nou dianioTWVETAl OTAV 0 EAEYXOC YiVETAl JE KUAIVOPIKA doKipia
OlapéTpou 15 kar Uwouc 30 cm kal o OeUTEPOG TNV XAPAKTNPIOTIKN avtoxn O0Tav o €Aeyxog

yiveTal hge KuBika dokiyia akung 15 cm (oxnua 1).

1 MPa = 1 N/mm’ = 10.2 kp/em’ Ixnua 1 KaTtnyopieg okupodepatog (m.x.
C16/20
C16/20 /20)
KOAivdpog KuBog
15 Kl
o 15
30
SUgewva pe Tov EKQS 2000 n xpnon Tng
'15' *1—5‘f katnyopiagc C12/15 o onAICYHEVO OKUPOJEUA

ENITPENETAl POVO YIA KTipld WE TPEIC TO MOAU

fy.=16 MPa fy =20 MPa . . . .
0pOPOUC Kal XwPiC auEnuéveg anaiThoeig

nAaoTigdéTnTag (§ 2.3.2) kAl n xpnon Tng kartnyopiac C16/20 yia KTipia PE TPEIGC TO MOAU

0pOPOUC KAl QUENMUEVEG anaITAOEIC NAACTIMOTNTAC.

TEANOG yiad MPOEVTETAUEVO OKUpOdeua Oev emiTpénovTal ol KaTtnyopieg C12/15, C16/20 kal

C20/25, aAAa povov peyaAUTepec.
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Nivakag 1 : Katnyopieg okupodépatoc (KT=-97)

KaTtnyopia fok, KUA. fok, 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 and TIC KaTnyopieg auTég oTto Eupwnaikd MpoTuno EAOT EN 206-1:2001, npoBAEnovTal
KaTnyopieg BAINTIKAG avToxnG yia To okupodeua PeExpl C100/115. O KT=-97 Ba npEnel va €xel
anooupBei péxpl Tov AekEuBpio Tou 2003 kal va ioxuoel To EAOT EN 206-1.

4. AZOAATIKA

4.1. ANTIKEIMENO

Ta ao@aATikG piyuaTta €Xouv €upeia Xpnon oTnv KAaTaokeun £pywv odonoliag Kal yevikoTepa
OMouU MNPOKEITAlI VA KUKAOQOPROoUV | va atabueloouv Tpoxopopa. O1 1310TNTEG Twv adpavwv
UAIKQV €ival Kpioiung onuaciag yia Tnv noldTnTa Tou £€pyO0U, HIAG Kal auTa (pEPOUV OUOIACTIKA
TO (OPTIiO EVOC aoPAATIKOU £pyou evw anoTeAoUv To 90-95% kaTa BAPOC TOU CUMMUKVWHEVOU

ao@AATOMiyHaToC.

O poOAoCc TOUG OTO ACMAATOMIYHA €ivdl KATAAUTIKOG: META@PEPOUV TA PopTia KABeTa oTa
UMNOKEINEVA OTpWHATA ME Tnv e€Adaxiorn OuvaTth ouvdpour TOU ao@AATIKOU OUVOETIKOU,
31aTNPWVTAC TO £PYO0 OTO OMOI0 CUPHETEXOUV OTNV ApXIKf TOU HOP®pR Kdl nNpocdidovTdac Tou

€10IKEG 1010TNTEG avaAoya He Tn Xpron Kai TIG anaitroeig oxediaguou.
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H nio koivil nepinTwon ac@aATIK®OV HIYHATWV €ival autd nou napaokeualovTal Pe v BepPo
avapién adpavwv UAIK®OV Kal aopaATikoU ouvdeTikoU o€ cuykpoThuaTa avauiEnc. Ta adpavn
UAIKG, a@ou avapixBoulv, nepvave ano &npavthnpa PE QAOYIOTPO. 3TN OUVEXEId KOooKIviovTal
yla va JdlaxwploTouv o€ KAGOPaTa HeEYEBouC kal anobnkelovTal oe evdldpeoda OIAG. Ol
noooTNTEC Twv adpavwyv Mou anaiTouvTal yia Kabe avapiypa, CuyifovTal kal TpopodoTolvTal
OTOV aVvAuIKTAPA TOU OUYKPOTRAUATOG, Onou avadevovTal Bidaia YE TAUTOXPOVO WEKACHO TOU
BeppoU ao@aATikoU ouvOeTikoU. (ASTM D9995-95b)

MNa €1d1kd avTioAIoBNTIKO TANNTA KUAIVOPWVETAI NMPOENAAEIMPEVN wn@ida 1 aAAo UAIKO kaTtd

TNV KATAOKEUN OTPWOEWV KUKAOpOpPIag JETA TN dIAoTpwaon KAl CUNNMUKVWON.

Ta adpavn nou XpnoigonoloUvTal yid aoc@AaATIKa piyyata npénel va npogpxovTtal navra ano
Bpauon kal va pn xpnoigonoioUvTal oTnv NPWTOYEVH TOUG HOPPI, WOTE va NPOKUMNTOUV UYIEIC
YWVIWOEIG KAl TPAXEIG €MIPAVEIEG KAl TO OXNMA TOV KOKKWV va HNV €XEl AVOMOIOUOPPIEG
dlaoTacswv. Availoya Me Tnv Xpnon yia Tnv onoia npoopifovral (ao@aATIKG OKUPpwTA,
AOQAATIKEC BACEIC 1 AOPAATIKG okupodéuarta) npodiaypdgovTtal €MTPENTAG Opld Yid TIG
1010TNTEC TOouG. O1 KPioINEG NApAMPETPOl nou XapakTnpiouv éva adpaveég UAIKO yia Xprion o€
aoQAATIKO Wiyua €ival n KOKKOUETPIKN d1aBaduion, To OXNUA TwV KOKKWYV, N ENIQAveIakn ugn,
0l NPOCHIEEIC, N 0aBpOTNTA TOU METPWHATOC, N ANOPPOPNTIKOTNTA KAl N XNHIKA CUYYEVEIQ PE

TO AOQAATIKO GUVOETIKO.

4.2. KANONIZMOI

O1 gnionuec 1o0xUoUoec O1ATAEEIC yia adpavih aoPaATIKOV Epywv gival ol ‘TpdTuneg TEXVIKEG
Mpodiaypapéc’ A250, A260, A265 Tou 1966 (Ynoupyeio Anpooiwv ‘Epywv, AlcuBuvon M3pB).
MNa TNV NeEPINTWON TwV avTIoAIoBNpWV OTPWOEWV KUKAOPOPIag £xel £kd0Bei oxeTIKN odnyia
and 1o YMNEXQAE (Aekepppiog 1985).

To npdétuno EAOT EN 13043 : 2002 - "Adpavn ao@AATOHIYMATWV KAl EMIPAVEIAKOV
ENOTPWOEWV 00WV, AEPOJPOUIiWY Kal AAAWV NEPIOXWYV KUKAOPOpiag oxnuaTtwyv", dev kabopilel
anayopeuTika opla, nou Oa napapeivel B€ua TonikAG vopoBeaiac, aAAd npoodiopilel Kolvh

opoAoyia gg 0An Tnv Eupwnaikn ‘Evwaon yia katnyopiec avaloya Pe Tnv €Eetaldopevn 1310TNTA.

AOyo Tn¢ naAaiotntac Twv MpoTunwv Texvikwv Mpodiaypapwv Tou YMNEXQAE, OTIC VEEC
OnUOMNpPATNOEIC TV £pywV Npodiaypd@ovTdl ouvhBws nNpOooBeTeEC analTrosi¢ KAAUNTOVTAG TO

KEVO.

O1 péBodol eAEyyoU aUTWV TwV adpavwv givai ol €ERG:
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XovOpOKOKKA — AENTOKOKKA adpavn

AASHTO T-2 . Mé6odoi AsiypaToAnwiag
ASTM D75

EAOT EN 932-1:1996

AASHTO T-248 . Mé€60d0o¢ Meiwong epyacTnpiakwv dEIYHATWV
ASTM C702

EAOT EN 932-2:2000

AASHTO T-27 . KokkopeTpikn Avaiuon
ASTM C132

EAOT EN 933-1:1998

AASHTO T-11 :  Mpoadiopioudg NainaAng
ASTM C117

EAOT EN 933-1:1998

EAOT EN 933-9: 1999 : MnAe Tou peBuleviou
EAOT EN 933-8:2000 : Icoduvauo aupou
EAOT EN 933-3:1997 : [poodiopiondc Asiktn MAakoegidolg

BS 812 part 105

EAOT EN 933-4:2000 : T[poodioploudg AgikTn IXAMATOC

BS 812 part 106

EAOT EN 933-5:1999 : [ooooTd enipaveiov ano 6palon
EAOT EN 933-6:2001 : TwVvIKOEG AENTOKOKKWY adpavwv
AASHTO T-96 . AvToxn oc 8puppaTiouo (Los Angeles)
ASTM C131

EAOCT EN 1097-
2:1998

EAOT EN 1097- : Aokiun kpouong (Impact Value)
2:1998

BS 812 part 112
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AASHTHO T-279
ASTM D3319

EAOCT EN 1097-
8:2000

BS 812 part 114
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Aokiur avTioTaong oe oTiABwon (PSV)

EAOT EN 1097-8 anne :

A

BS 812 part 113

AvToxn o€ em@aveiakn anoTpiyn (AAV)

EAOCT EN 1097-
1:1996

AvTioTaon os @Bopd (micro-Deval)

EAOCT EN 1097-
9:1999

AvTioTaon og anoTpiywn ano Tpoxoug KE KapPid

AASHTO T-255

ASTM C566

EAOCT EN 1097-
5:2000

Meplexouevn uypaacia

AASHTO T84, T85
ASTM C128, C127

EAOCT EN 1097-
6:2000

Eidika Bapn kai udpoanoppopnTikOTNTA

AASHTO T-19

ASTM C29

EAOCT EN 1097-
3:1999

darvopevo Bapog

AASHTO T-103

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

AVOEKTIKOTNTA 0 KUKAOUG WUENC — anoWuéng

AASHTO T-104

ASTM C88

EAOCT EN 1367-
2:1999

Aokiun BglikoU payvnaoiou

EANOT EN 1367-

AvTioTaon o Bepuiko shock
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5:2002

EAOT EN  12697- : Zuvdageid npog aopaATIKa OuVvOETIKA

11:2003

EAOT EN 1367- : Aokiyfp Bpaopou  “Sonnenbrand” BacdAtn  kai

3:2001 anocuUvBeon okwpiag o1drpou

EAOT EN  1097-

2:1998

EAOT EN 1744- XovOpPOKOKKEG EAAPPOBAPNC NPOOUIEEIG

1:1999

EAOT EN 1744-1 . AnoogUvBeon JiaoBeoToUXOU MUPITIOU YId OKWPIES
UWIKAUivov

EAOT EN 1744-1 :  AnooUvOeon yia oKwPIEC UWIKaPivwv

EAOT EN 1744-1 . 2T1aBegpodTNTa dyKou adpavwyv ano okwpia oidrnpou

EAOT EN 196-2:1995 : ZT1aBepoTnTa Oykou adpavwv and okwpia oidnpou -
npoadiopiouoC 0&sIdiou Tou payvnaoiou

EAOT EN 1367- : TlpocdiopioudC avToxng o WUEN — andwuén

1:2000

EAOT EN 932-3:1996 : Aiadikacia Kal  opoAoyia  yia  anAonoinuevn
NETPOYPAPIKI NEPIYPAPN

Odnyia 76/769/EEC Alapuyn enikivdUvwV ouci®Vv, ol onoieg ek@palovTal
og ym?3

Filler

EAOT EN 1097- : T[poodiopiondc paivopevou e1dikou Bapoug Tou filler

7:2000

EAOT EN 13179- : Delta ring and ball

1:2001

EAOT EN 1097- : T[poadiopioPoG Tou Nopwdouc Enpol CUPNUKVWHEVOU

4:2000 filler (Rigden)

EAOT EN  13179- : ApiBuog aopaAteviou npdodeTou filler

2:2001

EAOT EN 1744- . AlgAutdTnTa OTO VEPOD
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EN 1744-4

EundBeia oTo vepo

EAOCT EN 196-
21:1994

MeplekTIKOTNTA avOpakikwv aoBeaToAIBikou filler

EAOT EN 459-2:2002

MepiekTIKOTNTA UOPOEeIdiou TOU AOPRECTIOU HIKTOU
filler

EAOCT EN 1744-
1:1999

AnwAegia nUpWONC INTAUEVNC TEPPAC

EAOCT EN 1097-
3:1999

®daivopevo Bapog xaAapng cuhnukvwong oe knpodivn

EAOT EN 196-6:1994

Eidikr emipaveia kata Blaine

4.3. MAPAIQIrIKH AIAAIKAZIA

a) Egopuén

H €€0puUEN TV NETPWUATWY Nou NpoopilovTal yia XPrion o€ ac@aATika 6a npénel va yiveral o

UYIEIG OYKOUG OTO AATOEio, JE anoppiyn:

e OAWV TWV PN KABapwv Kai gn uyiov TUNHATOV

e TV NEPIOXWV ENAPNC UE YEITOVIKA NETPWHUATA, KN UYIN

e  TWV ENIPAVEIAK®OV THNUATWV TOU HETOMNOU

e  TWV YAIWOWV | dpYIAIK®OV NPOCHIEEWV

e EEVWV AOINWV UAIK®V

B) Aladikacia O@pauaong- Koaokiviong

'Eva ouvnBeg ouykpoTnua Bpalong — Kookiviong adpavmy yid Xprnon o€ ao@aATIKA anoTeAEiTal

ano:

e [lpodialoyéa vyia anopdkpuvon Twv eniBAaBwv apylAlk@wv nNpoopi§ewv npiv TNV

npwToyevn Bpauaon

e OpaucTrpeG NPWTOYEVOUG, dEUTEPOYEVOUG Kal TpIToyevoUc (TpiBeia) Bpaliong

e Kookiva yia Tnv Tagvounon kai Tnv dnuioupyia OlAQOPETIKWV KOKKOHUETPIKWV

KAQONATWV
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Oa npenel va diveral 131aiTEPN NPoooXn OTNV KAoyr Kal aTnv puBUIoN TWV PINXAvnUATwV
Bpalong kKabwc kal oTnv Tpopodoaia woTe va unv dnuioupyoluvTal NpoBARUATa oTa TEAIKA

npoidévTa 6nwcg :

e au&nuevn nNepiekTIKOTATA NAINAANG TNV AUKO
e  UMNOWEYEBEIC KOKKOI OTA XOVOPOKOKKA KAAONATA

e UNap&n apyiAIKwVv NpoouiEewyv

Y) ‘EAgyxol napaywyng

e To cUOTNUa gALYXOU TNG NApaywyng npenel va nAnpoi TG napakdtw npolnobEosic:

e [p€nel va undapxel EAEyX0G TAUTOMNOINONG KAl TWV €VOIANECWY UAIK®V KAl TWV TEAIKQV
npoidovtwy, dnAadn diadikaacieg eAEyxou TNG napaywyikng diadikaoiag kal puduiong Twv
NapapeTpwy Npog eEaAeiyn Twv anokAicewv and 1o oTdxo.

e [p€nel va yiveral TauTonoinon Kal EAeyxXog Twv BAANTIKWY CUCTATIKOV CUPPWVA PE Ta
opla nou npoBAENoOUV ol ToMIKOI KAvoVIoUOi.

e H anoBrkeuon npenel va yiveral Je eAeyXOuevVo TpOMNo Kal KaBe anoBnkeupevn napTida
UAIKoU va ival nANpw¢ avayvwpioign. To anoBnkeupévo UAIKO NPENEl va eAEyXETaAl Yid
meavn aAAoiwon Twv ISIOTATWV TOU.

e To UAIKO Ba npénel va ival avayvwpioigo w¢ Npog TNV nnyn Kal Tov TUNo Tou PEXPI TO

TeAIKO onueio nwAnong (IxvnAaoiyotnTa).

4.4. ANTENAEIZEIZ XPHZHZ
Ta adpavr) nou XpnoigonoloUvTdl yid dOQAATIKO OKUPOJEUA TANNTWV KUKAoQopiag upioTavTal

HMEYAAN katandvnon Kal ol anaiThoeIG Toug €ival 101aiTepa auénPEveg O oXEON KE Ta unoAoind.

>Tov EAAQdIKO Xwpo Ta aoBeaToAIBIKA adpavr undpxouv os apBovia Kal xpnaoihonolioUvTadl Kal
Yyl QUTEG TIC €QAPUOYEC. 'EXOUV OUWG TO MEIOVEKTNUA OTI €XOUV TNV TAON va «yuaAifouvs,
dnAadn é€xouv PeIWUEVN avTioTaon o OTIABWON, PE AMNOTEAECHA TNV HEIWMEVN AVOEKTIKOTNTA
TWV €PYWV OTO XPOVO. AUTO UMOPEI va avTIMETWNIOTE HE TN XPAoON avTioAigdnpwyv adpavwyv,

Ta onoia kaAUunNTovTal gav EEXwpPIOTR KaTtnyopia Xprnong.

4.5. AMOOGHKEYZH - META®OPA - ZYZKEYAZIA
AnoBrkeuon-Xeipioyog

O napaywyocg npenel va AayBavel 0Ad Ta anapaitnTa JETPA WOTE va diaTnpei TNV NolOTNTA TOU

napayopevou npoidvrToc TOOO KATA TNV €0WTEPIKN dlakivnon Tou anod Tnv napaywyrn oTo
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onueio andBeong, KATa TNV AnoBrKeucon TOUu, 00O KAl KATA TNV QOPTWON OTO TEAIKO HECO

METAPOPAcg
EidikdTepa, Ba npénel va diveral 101aiTEpN NPOCOXN OTA NAPAKATW:

e va diaTnpouvTal kaBapoi —anaAAaypevol and BAaBepd cuoTaTikG oI CWPOi TWV TEAIKWV
npoiovVTWV

e va ano@eUyeTal o JIaXWPIOHOG TWV KOKKWV TWV MPOiOVTWV KATA TNV EKPOPTWON TOUC
oTov owpo anodnkeuong (diatrhpnon HEyioTou UWoUg Tou owpoUl)

e va eEao@alileTal n kKaBapoOTNTA TWV PNXAVNHATWV HETAPOPAC, anobsong, popTwang
(kapOTOEC POPTNYWV-KOUBAG POPTWTN KAM)

e va eAEYXETAI TO ANOBNKEUNEVO NMPOIOV yia aAAoiwon TwV IBIOTATWY ToU Kal yid

enipoAuvon Pe BAANTIKEG OUTIEC.

MeTa@opd

O1 ouvBnkeg peTapopdc gival duvaTov va ennpeacouv kKabopiaTika TNV noloTnTa Tou NpoidvTog
npoc xpnon. Mpénel va AauyBavovTal Ta anapaitnTa PETPA NpooTaciac TOCO KAaTa Tnv 0dIKN

000, KUpiwc, kaTtd Tnv BaAdooia YeETa@opa Tou.
2UOKeUaaoia

SUPpwva He TIG Eupwnaikég npodiaypa®ég, o€ NepinTwaon nou Ta adpavr cuokeualovTal, Ol
MEBODOI Kal Ta UAIKG ocuokeuaciag Oev npénel va POAUVOUV 1 va anopiyvUouv To TEAIKO

npoidv. =Tnv EAAGda, dev ouvnBileTal n CUCKEUACTIa ToUg, JETAPEPOVTAl JOVO XUdNV.

4.6. ZTOIXEIA MAPAITEAIAZ
OvopaTtoAoyia

SUppwva pe TIC EAAnvIkEG Tpodiaypagec Kal KavoviouoUG N ovoudToAoyia mnou
Xpnolyonolgital yia Ta didgopa KAdopyata kail yia TI¢ OIapopeTIKA €idn ACPAATIKOV HIYHATWV

gival n akdéAoubn:
Ma Ta ac@PaATikd oKUpwWTA: ZKUPA HE PEYIOTO KOKKO 2 12"

Ma TG aoPaATIKEG BAoeIG: a) XaAikl Pe PEYIOTO KOKKO 1 ¥2”,3 1”7, B) yapuniAl Pe PEYIOTO

KOKKO 34", | 2"”,y) auuocg, d) 3A
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MNa 1o aoPaATikd okupodepa: a) XaAikl he péyioto kKokko 1 2",/ 1", B) yapuniAl YE UEYIOTO
KOKKO 34", f ¥2",y) dauuog, d) nmaindaAn, €) 3A yia XpAon Ot AaC@AATOOKUPOJEUa HeyioTou

KOKKOU 12 "'

SupQWvia ayopaoTn-npounBeuTn

'OAad Ta xpnoigonoloUheva oto 'Epyo UAIKG UNOKEIVTAl dpXIKa Ot €AEYXO MOIOTATAC, WOTE Vd
niogronoin®si 0TI NAnpoUV TIC Npodiaypa®EG Kal anaiThoEIC Tou €pyou. Na auTov TOV OKOMo N
Ynnpeoia, napoucia Tou Avadoxou, NPOXwWpPEi oTnV ANWn avTINPOOWNEUTIKWV OelypdTtwy. Ta
UAIKG XpnoigonoloUvTtal oto 'Epyo POVO MPETA TNV €EETAOI TOUG KAl KATOMIV €Yyypa@ou

EYKPIOEWC aUTWV.

O £AegyX0G Nou doKeiTal andé Tnv YNnpeoia Kal N npoowpivr), HEOW TNG AVWTEPW EYKPIOEWC,
anodoxn xpnoigonoinong dev anaAAdoosl Tov Avadoxo and Tnv uBuvn noidoTNTAG TWV UAIKOV
autwv OedOpEVOU OTI €ival 0 ANOKAEIOTIKA UneUBUVOC yid TNV €KAOYN TWV UAIKQV, TNV
XPNOIYoNoinor TOUG Kdl TNV €KTEAEON TNG €pyaciac cUhpwva e Tnv Mpotunn TeXVIKN
Mpodiaypapn.

O apiBuog Twv delyudaTwyv nou AduBdavovTal Kal n ouxvoTnTa OslyUaTOANWIWV, €KTOC aQUTWV
nou npodiaypdagovTal, evanokeivTal kal aTnv Kpion Tng EniBAénoucac Ynnpeoiac. H Ynnpeaoia

€xel Olkaiwpa va anoppinTel onolodnnoTe UAIKO akaTAAANANG noloTnTag (KOKKOMETPIKN

dlaBaduion, uyeia, NAAoTIKOTNTA, K.A.M.)
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5.2,.9 ZQAHNAZ TPIQN KANAAIQN IN'TA EFKATAZTAZH KAAQAIOY ONTIKQN INQN

INTRODUCTION

This Chapter defines the technical and manufacture specifications for single and multiple (three-channel)
polyethylene conduits used by EVERGY and indicates the tests that materials and products shall be
subject to in order to correspond to such specifications.

PURPOSE

The purpose of these specifications is to establish requirements to be respected by suppliers in the
manufacture of single-channel and three-channel conduits and the type of approval and supply lot
acceptance tests to be applied.

SECTION 1. — SMOOTH SINGLE-CHANNEL AND 3-CHANNEL CONDUITS

SMOOTH CONDUIT SPECIFICATIONS

Smooth conduits shall conform to standard EN 50086-2-4 and shall have the same physical appearance as
that shown in figures 1,2 and 3.
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FIGURE 1: SINGLE-CHANNEL CONDUIT

FIGURE 2: 50mm 3-CHANNEL CONDUIT

FIGURE 3: 18mm 3-CHANNEL CONDUIT
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1.1.1  Structure
The inner surface of the conduits shall have equidistant, longitudinal scoring in order to reduce the

contact surface (and therefore friction), and to facilitate cable lying or any necessary under-piping.

A dielectric chord shall be positioned inside each conduit to facilitate the introduction of a wire for pulling
the cable.

The structure of the conduits shall consent the use of required accessories (joining sleeves, saddles, plugs,
etc.) for preparing laying infrastructures suitable for EVERGY’s requirements.

1.1.2 Material

Single-channel and 3-channel conduits shall be made of high-density polyethylene (HDPE), loaded with a
suitably grained diamond black distributed uniformly throughout the polymer mass.

The materials used shall reduce environmental impact throughout the product’s entire lifecycle in
conformity with the following standards:

e |SO guide 64.2, Guide for the inclusion of environmental aspects in product standard, draft 9/96;
e |EC guide 109, Environmental aspects — Inclusion in electrotechnical product standard, 1st edition
1995/08

It is therefore preferable to use materials for which recycling procedures are available according to Law
Decree no.22 of 5.2.97 (Italian law), published in the Ordinary Supplement of the Official Gazette, no. 33
of 15.2.97.
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1.1.3 Dimension and weight
Table 1 shows the dimensions of the single-channel and 3-channel conduits described in these

specifications, with their relative tolerance and weight per unit of length.

Table 1: Dimension and weight

TYPE INTERNAL THICKNESS OF OVERALL MINIMUM
DIAMETER CONDUIT [mm] | WIDTH [mm] | WEIGHT [g/m]

18mm Single-channel 15+0-0.5 1.5+0.5-0 18+0.3-0 95
25mm Single-channel 22+0-0.5 1.5+0.5-0 25+0.3-0 105
40mm Single-channel 34+0.5-0 3+/-0.3 40+1.1-0.6

50mm Single-channel 44+0.5-0 3+/-0.3 50+1.1-0.6 390
18mm Three-channel 15+0-0.5 1.5+0.5-0 36+1.9-0

50mm Three-channel 44+0.5-0 3+/-0.3 156+4.3-2.8 1160

1.1.4 Packing
The single-channel and 3-channel conduits shall be packed on reels with specific lengths that conform to

the indications given in Table 2, together with their relative tolerance:

Table 2: Reel length

Type Length (m)
18mm Single-channel 20040.6-0
25mm Single-channel 200+0.6-0
40mm Single-channel 500+0.6-0
50mm Single-channel 300+0.6-0
18mm Three-channel 500+0.6-0
50mm Three-channel 350+0.6-0

The ends of the conduits shall be closed using plugs or other suitable devices for preventing water or
foreign bodies from entering during storage.

1.1.5 Minimum fold radius
The supplier shall declare the minimum permanent fold radius that the conduit can bear without causing

degradation to its mechanical characteristics.
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1.1.6 Marking

Each Single-channel and Three-conduit shall bear the following indications in WHITE RAL 9010,
longitudinally every meter:

e the production date expressed in day, month , year;
e rated diameter;

e The supplier’s code;

e The caption “EN 50086-2-4";

e Progressive length in meters.

1.2 TESTING AND REQUIREMENTS
This chapter describes the tests to be performed on materials and finished products required for type

approval and supply lot acceptance.

1.2.1 Tests on materials
Specimens shall be taken from one or more printed sheets of the same material used for manufacturing

the conduits, in the same atmospheric conditions.

1.2.1.1 Composition
The composition of the material constituting the single-channel and 3-channel conduits shall be tested ,

and the results shall show it to be high-density polyethylene(HDPE).

Testing shall be performed using IR or FTIR spectophotometry as described in point 5.2 of the ASTM E
186/88.

1.2.1.2 Density
The test shall be performed according to the UNI 7092 standard on three suitably-sized samples, using

method A ( the immersion method).
The value recorded shall be >0.94 g/cm3.

1.2.1.3 Softening temperature
The test shall be performed according to the UNI 5642 standard on three suitably sized samples.

Average softening temperature shall be >1159C.

1.2.1.4 Maximum melting point temperature
The test shall be carried out according to the ASTM D 3418 standard, supplemented by the following two

points:

e the sample shall not undergo preliminary thermal treatment from room temperature to 30 2C
above melting point.
e scanning shall start at -10 2C in order to obtain a better base line and to test the presence of low
melting components.
The melting point recorded shall not be lower than 128 °C.

1.2.1.5 Melt Flow Index
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The test shall be carried out according to the CEl 20-34/4-1 standard at 190 2C with a load of 49.05N
(5Kgf).

The quantity extruded shall be between 0.3 and 0.7g every ten minutes.

1.2.1.6 Oxidative Induction Time
The OIT assessment test shall be carried out according to standard ASTM D 3895, with the exception of

the following parameters:

e Sample mass: 7.3 £0.3mg.

o 40ul lidless aluminium crucible for both the sample and the reference.

e DSC analyzer set to 80 oC and scans from 80 to 140 oC at 10 2C/min in nitrogen (flow 50-
80cm3/min) and from 140 to 210 oC at 100 2C/min in oxygen (flow=60cm3/min).

e Isotherm performance at 210£0.2 2C in oxygen for at least 2-3 mins after the appearance of the
exothermic point of the start of oxidation.

e Definition of the OIT as the difference between the instant (t°) in which the temperature reaches

210 °C and instant (tr ) defined by the intersection of the extrapolated base line with the tangent
of the exothermic point.
The value recorded at a temperature of 210 2C shall be 215 minutes.

1.2.1.7 Diamond black content

The test shall be carried out according to the ASTM D 1603 or the ASTM D 3850 standard (the latter
permits the use of a thermogravimetric scale).

The diamond black content recorded shall be between 2% and 2.5%.

1.2.2 Finished product tests

1.2.2.1 Visual inspection
The product’s surface and finish shall be checked.

The single-channel and 3-channel conduits shall be free of defects such as bubbles, burns, cavities,
deformations, shortage of material, air inclusion, creases, cracks and any other fault that could jeopardize
the material’s efficiency.

Checks on the condition of surfaces shall be carried out in conformity with ASTM D 2563 standards. The
results shall be corresponding to level 1 of these quality standards.

1.2.2.2 Dimension and weights checks
Checks shall be performed to verify conformity with the dimensions and weights shown in Table 1 and in

Figures 1,2 and 3.

1.2.2.3 Packing checks
Conformity with the indications given hereto shall be verified.
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1.2.2.4 Marking checks
Markings shall conform to the indications given in this chapter.

Conformity shall be checked visually and by rubbing the marking for 15 seconds with a cloath soaked in
water and then for further 15 seconds with a cloth soaked in petrol.

1.2.2.5 Crush test
The compression test shall be carried out according to standard EN 50086-2-4.

1.2.2.6 Folding test
The minimum fold radius test shall be carried out according to standard EN 50086-2-4 and shall conform

to the characteristics declared by the constructor.

1.2.2.7 Impact test
The impact test shall be carried out according to standard EN 50086-2-4.

III

Test conditions shall be those described for the “normal” conduit category (not the “light” category).

1.2.2.8 Level of quality
The lots supplied shall be tested in conformity with the UNI ISO 2859 standard, part one.

An LQA equal to at least the minimum shall be guaranteed, recorded from a double sampling plan for
special testing level S3.

1.2.2.9 Summary table
The table below shows a list of the tests, indicates with an “X” whether the test is required for type

approval and/or supply lot acceptance, the paragraph in which the test is described and the reference
standard.
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Test on material

Test on Type Lot
. Para. Standard
material approval acceptance
Composition ASTM E
X 1.2.1.1 168/88A
Density X 1.2.1.2 UNI 7092
Softening X 1213 UNI 5642
temperature
Maximum
melting point X 1.2.14 ASTM D 3418
temperature
Melt Flow X 1.2.15 CEl 20-34/4-1
Index
o X 1.2.1.6 ASTM D 3895
measurement
Diamond ASTM D 3850
black content X 1.2.17 ASTM D 1603
Test on the finished product
Visual
. . X X 1.2.21 ASTM D 2563
inspection
Dimensions
and weight X X 1222 ;
checks
Packing check X X 1.2.23 -
Marking check X X 1.2.2.4 -
Crush test X X 1.2.25 EN 50086-2-4
Fold test X X 1.2.2.6 EN 50086-2-4
Impact test X X 1.2.2.7 EN 50086-2-4
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5.3 TEXNIKH NEPITPA®H EPTAZIQN EFKATAZTAZHZ

Ta unodyela kaAwdia kAbBw¢ kal Ta unOyEld THAHATA TV unoBpuxiov KaAwdiwv 6Oa

gykabBioTravral cupgPwva pe 1o “Appendix A4”,

O1 ouvodeopol Y/T-Y/B Ba eykataotaBouUv evTdC AGKKoUu oUPQWVA PE TA ava@epOPeva OTO
Appendix A4, kepaAaio 2.4.
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6. SUBMARINE OPTICAL FIBER CABLES

6.1 SPECIFICATIONS

6.1.1. Optical Fibers

6.1.1.1. The submarine optical fiber cable shall contain 48 optical fibers which
shall conform to the edition of ITU-T Recommendation G-655.D.
Furthermore the supplier shall be compliant with the requirements here

specified.

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

The subcategory should provide 100 GHz typical minimum channel spacing.

Fiber attributes

Attribute Detail Value
field di Wavelength 1550 nm
Mode field diameter Range of nominal values 8-11 um
Tolerance + 0.6 ym
. . Nominal 125.0 ym
I D
Cladding Diameter Tolerance T 1pm
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 0.1 dB
Proof stress Minimum 0.69 GPa

Dmin (A):1460-1550 nm 5.42/90(A-1460)+0.64
Chromatic dispersion coefficient Dmin ()\)-1550‘1625 nm 3.30/75()\‘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
PMD coefficient M 20 cables
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Q 0.01%
Maximum PMDq 0.2 ps/vVkm
. - Maximum at 1550 nm 0.35 dB/km
Attenuation coefficient 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 PMDq 0.5 ps/Vkm

6.1.1.2. 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.

6.1.2. Colors of fiber optics and fiber optics tubes

6.1.2.1. 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 detection (LID) method.

6.1.2.2. 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

6.1.3. Mechanical characteristics of the submarine cable
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The Submarine Optical Fiber Cable shall be designed by the contractor for a safe
operation according to the meteorological data given in Appendix A5 and the

Marine geophysical / geotechnical Survey, performed by the Contractor.

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

manufacturer.

6.1.4.1. 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.

6.1.4.2. 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

6.1.4.3. 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.
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6.1.5. Installation

6.1.5.1. 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).

6.1.5.2. The constructor has to attend the suggestions of the cable Supervisor

Engineer for better protection and safeness of the cable.

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

the connection with a Land cable.

6.2 SCOPE OF DELIVERY

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

the contractor shall:

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

6.2.2. Design, type test, manufacture and tests repair joints.
6.2.3. Transport the cables to the site and lay the cables and complete the installation.
6.2.4. Make all the necessary after installation test according the international standards.

6.2.5. Design, manufacture, test, deliver and install the ODF, according to technical
specification, 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.

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

cable and other necessary spares.
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6.2.7. Supply and make good for long term storage all equipment, tools and documentation

necessary for making repair joints.

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

6.2.9. 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.
6.3 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.

6.4 REPAIR METHOD AND PREPAREDNESS PROGRAM

6.4.1. 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.

6.4.2 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.

6.4.3 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.
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6.5 REQUIRED INFORMATION AND DATA

Contract will include the following data:

6.5.1 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.
6.5.2 Information concerning Bidder's research, testing and production facilities.

6.5.3 All above data are necessary to enable Corporation to decide whether the Bidder is

qualified to undertake the Projects of this Inquiry.

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

complete with the corresponding drawings.

6.5.5 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.

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

protection operation.

6.5.7 Description of the proposed method of cable repairing.
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7. LAND OPTICAL FIBER CABLES

7.1 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: 48

- Type of fibers: 48 ITU-T G655.D type, 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:

7.2 Cable characteristics

The cable included in this Technical Specification must comply with the EN 60794 and

other applicable reference Standards specifications.

7.2.1 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
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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. TOLSD 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
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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

;;3: 100/1 168/1

H o

Cable capacity n° FIBER | 4/8 8/60/ 96 20 144 92é21 264 288
72

External nominal diameter 115 15,5 16,5 18 20 21 22 22,5

[mm]

Minimum bending radius 230 310 330 350 380 400 440 450

[mm]

Glass yarns minimum total > 300000 > > > > > >

strength (minimum > 150000

. 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

ctromgth EVE [dan] 120 270 270 270 270 270 350 350
Cable maximum pulling 120 270 270 270 270 270 350 350

strength MVM [daN]
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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
20° st.
10
216 (1°st.8 | TR [TV | TN |[TN |[TN | TN | TN | TN

2°t. |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
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TN = natural / white tube r = filler
7.2.2 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.

7.2.3 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

7.2.4 Reel length

Reels length must be provided according to the following table:

Table 5: Cable reel length

From 4 up to 288 F.O.

1050+40 m
Nominal reel length: 2000+50 m
4000+100 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.

7.3 Single mode optical FIBER characteristics

7.3.1 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.
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7.3.2 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 FIBERs.
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.

7.3.3 Geometrical Characteristics

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

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

7.3.4 Primary Coating

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

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

7.3.5 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

[89]



AATIEA — 41823/ Teuxog 8 — « TEXNIKH MNMEPITPA®H»

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)

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

radius must be: < 0.2 dB.

Attenuation uniformity

The FIBER attenuation must be uniformly distributed along the FIBER according to
the following criteria: said Do 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 Do.

Diffusion centers are not allowed. Eventual concentrated attenuation points must
be < 0.03dB.

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
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7.4 Optical FIBER characteristics

7.4.1 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 mentioned in paragraph 7.2.2.

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

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

7.5 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.
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7.5.1 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 <1 pum 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. 7.3.5 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. 7.3.5 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
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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
7.5.2 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
FIBERSs
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
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Breaking extension >1,5% T
Polyethylene sheath
Density measurement < 0,940 g/cm?3 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 T
combustion 5

ASTM E 662

Tossicity index measurement of the Gas <2 CEI 20-37/7 T
produced during combustion
Ossigen index measurement > 30 % O2 CEI 20-22/4 T
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Gas acidity index measurement ( corrosivity |PH > 4.3 CEI 20-37/3 T
) by means of PH and conductivity conductivity < 10
measurement uS/mm

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

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

Pressure at high temperature test 6orea +80+2°C CEI 20-34 T
Residual thickens >
50 %

Water absorption 24 hours at +100 + 2 | CEI 20-34/1-3 T
°C
< 15 mg/cm?

Oils resistance 4 ours at +70 + 2 °C | CEI 20-34/1-2 T
in oil ASTM 2;
Max mechanical
characteristic
variation + 30 %
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7.5.3 Tests and measurements on the finished cable

TEST REFERENCE VALUE | REFERENCE TYPE
SPECIFICATI
ON

Geometric and structural characteristics

Manufacturing control (Visual inspection ) Par. 7.2.1 A
Sheaths thickness measurement (both cable |Inner sheath: A
head) >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: EN 60794 - T
refer to tab. 3 E1l
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).

Percussion test R=10 mm; EN 60794 - T
E=5Nm (0,5 E4
kgm)

N° impacts = 1in 3
different points;
Acceptance:
neither FIBER
breaking nor
attenuation residual
increment must be
measured;
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Squashing test

M=1500 N/10cm

Acceptance:
neither FIBER

breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E3

T

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
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Thermal Cycle Ta=-30 °C EN 60794 - T
Te=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

7.5.4 Quality levels
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.

7.5.5 Tests and measurements on single mode optical FIBERs

7.5.5.1 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
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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 &t will be measured with respect
to a fixed surface, parallel to the FIBER axis. The FIBER bending, &f, is defined as:

&f = 8t/2

The bending radius, R, is related to the bending by:
R = (D? + §f2) / 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.
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7.5.6 Tests and measurements on optical Fibers materials

7.5.6.1 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.
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7.5.6.2 Tube compatibility with the filling compound

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.

7.5.7 Tests and measurements on finished cable

7.5.7.1 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.

7.5.7.2 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.

7.5.7.3 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.
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7.5.7.4 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.

7.5.8 After installation Tests

After the installation of the fibers, OLTS and OTDR tests will be undertaken in order to
verify and document that the losses are within the limits set by international

standards.
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8. DISTRIBUTED TEMPERATURE SENSING SYSTEM

8.1 General

A fiber-optic distributed temperature sensing (DTS) system shall be used to provide IPTO a
real-time temperature measurement with a high degree of accuracy over significant

distances, for each Cable Transmission Line.

The system must also include a Dynamic Cable Rating (DCR) module in order to provide
dynamic cable ratings based on real-time DTS measurements and a thermal model. This
could be implemented by using a real-time software system taking inputs from the Power
System and the Distributed Temperature Sensor (DTS) and applying a Thermal Model based
on IEC 60287 & IEC 60853.

8.2 Specifications

The system must fulfill the following minimum specifications:

e Accuracy: <+/- 5°C @90km (2 systems will be needed in order for the whole length to be
covered)

e Temperature Measurement Resolution: < 0,01 °C

e Acquisition time: < 15 min

Additionally the system must provide:

¢ Real time temperature measurement over distance

e Real time power rating

¢ Emergency load rating for a defined period of time

e Asset Lifetime calculations

¢ Hot spot and fault detection

e Multiple power cable coverage

¢ Integrated switch and autonomous scheduling functionality

e Visualization and Analysis Software

¢ Open and Standardized Interface for seamless system integration with IPTO

monitoring systems.
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8.3 Installation
The contractor must provide and install all the necessary equipment (sensors, optical fiber,

software and hardware) for the DTS and DCR systems as well as setup an open interface

towards other IPTO systems.

8.4 Training

The contractor must provide adequate (in-house or at its premises) comprehensive training

(including best practices) for the following user categories:

» System Integrators (Interface towards other systems).
= System Administrators.
= Users and Dispatchers.

= System Maintenance Personnel.

8.5 Warranty and Support

The contractor has to provide warranty (software and hardware) and full support of the
system for 10 years after the warranty period of the project. This includes the availability and
installation of hardware spare parts when needed, software maintenance and updates at IPTO

premises as well as full user support.

8.6 Supporting Documentation

The bidder must include in their offer a complete technical description of the proposed DTS

and DCR system covering in detail paragraphs 8.1 to 8.5 above.
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Appendix Al: Technical Specification for High Voltage (HV) 150 kV
AC XLPE three-core submarine power cables
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INDEPENDENT POWER TRANSMISSION OPERATOR

NEW TRANSMISSION PROJECTS DEPARTMENT

2018 ATHENS - GREECE

TECHNICAL SPECIFICATION

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

XLPE THREE-CORE SUBMARINE POWER CABLES
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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. Part1II

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

3. Part I1I1

General particulars and guarantees.
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TECHNICAL SPECIFICATION PART 1

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

1. Conductor:

1.1. The conductor 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 minimum 630 mm? and the conductor temperature at the specified maximum

power capacity of the cables shall not exceed 90° C.

2. 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.

3. Sheath and Metallic Reinforcement:

The reinforcing tapes must possess special anti - corrosive properties. For single core

cables, non magnetic reinforcing tapes must be used.

4. 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.

5. 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 ex-
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perience satisfies IPTO’s requirements. Double armoring will be used in this
interconnection. For double layer cross - wire armoring, the Manufacturer shall follow

his practice based on experience installation equipment and method of laying.

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.
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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, in CIGRE Recommendations published in ELECTRA No 171, April 1997
and No 189, April 2000 and in CIGRE Recommendation N.490 WG B1.27

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.

1. Routine tests:

1.1. Resistance tests:

Conductor resistance shall be measured.

1.2. 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.

1.3. 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.

2. 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.

3. 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,
recommendations published in ELECTRA No 189, April 2000 and in CIGRE
Recommendation N.490 WG B1.27 (Recommendations for testing of long AC
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Submarine Cables with extruded insulation for system voltage above 30 (36)
to 500 (550) kV)

4. 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.

5. Prequalification tests
In order to evaluate the cable and accessories, they have to be covered by a prequalification

test certificate, as described in paragraph 13 of IEC 60840 and paragraph 9 of CIGRE
Recommendation N.490 WG B1.27.

A cable, whose manufacturer does not provide a valid prequalification test certificate for cable
systems of nominal voltage equal or superior than 150 kV (170 kV), will not be accepted. The
submission of the tests described in paragraph 13 of IEC 60840 and paragraph 9 of CIGRE
Recommendation N.490 WG B1.27 is mandatory.

6. Routine tests:

6.1. Routine tests shall be performed according to paragraph 9 of IEC 60840 and
paragraph 6 of CIGRE Recommendation N.490 WG B1.27.

6.2. The Extra High - Voltage test, mentioned in par. 9.3 of IEC 60840 and par. 6.3.2 of
CIGRE Recommendation N.490 WG B1.27, shall be performed on each
manufacturing length and in case of factory joints use, the test shall be performed
on each individual length after the completion of these joints.

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

proposed by the Manufacturer and approved by IPTO.

7. Sample Tests
7.1. Sample tests shall be performed according to paragraph 10 of IEC 60840 and

paragraph 7 of CIGRE Recommendation N.490 WG B1.27.

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

7.3. The mechanical tests shall be performed in accordance with the IEC Standard no
60811-1-1.
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7.4. Resistance tests:
Besides conductor resistance, the lead sheath D.C. resistance in parallel with the
sheath reinforcement as well as the D.C. resistance of the armoring wires shall be
measured.

7.5.The resistance test, the capacitance test and the dielectric loss angle test shall be

performed on samples taken from each end of every manufactured length.

8. Type Tests
Cables and accessories will be tested as part of a cable system, as mentioned in

paragraphs 14 and 15 of Standard IEC 60840.

8.1. Type testing on cables and accessories shall be performed according to paragraph
12 of Standard IEC 60840 and paragraph 8 of 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).

9. After installation Tests

After construction of the whole cable system (manufacturing of cables and accessories,
mounting of factory joints, laying of the submarine cables, construction of the rigid repair
joints and in case of a land cable system, installation of land cables, mounting of sea-land,
land cable joints and sealing ends) all after installation tests, mentioned in paragraph 16 of
the Standard IEC 60840 and paragraph 11 of 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), must be performed.

During AC high voltage test of the insulation (according to paragraph 16.3 of Standard IEC

60840 and paragraph 11.1 of CIGRE Recommendation N.490 WG B1.27), Partial Discharges

will also be measured by means of an appropriate system.
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TECHNICAL SPECIFICATION PART III

Three-Core EHV submarine cables

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

(Failure to complete will result the rejection of the offer)

ITEM

1. Nominal conductor Cross SECHiON ......cciviiiiiiiii e mm?
2. Conductor material .o

3. Minimum outer diameter ... mm
4. Maximum outer diameter ... mm
5. NUM DA Of WIr@S o e e e e

6. Nominal diameter of @ach Wire ......ooiiriiiiiii mm

7. Conductor details:
7.1 Material .. e
7.2, SPpeCial fEATUIES. . ittt
8. Maximum dielectric stress at the conductor......ccvviiii i e kV/mm
(Assumed smooth at the peak value of rated voltage)
9. Minimum radial thickness of insulation between conductor and screen ............ mm

10. Core metallic sheath screen:

10,1, Material o
10.2. Nominal thiCKNESS ....iiiiiiii e mm
11. Materials used for fillers ..o
12. Minimum radial thickness of lead alloy sheath ........c.ccoiiiiiiiiiiiii e, mm
13. Nominal diameter over lead alloy sheath ... mm

14. Nominal composition of lead alloy sheath .........cccooiiiiiiiiiiiiiiiies veviiiiiieeen... per cent

......................................................... per cent

. remainder
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15.

16.

17.

18.

19.
20.

21.

22,
23.

24,

25.

26.

Wrappings under reinforcement:

T SO\ = =T o - | SRR
15.2. Nominal thiCKNESs........cooi i
Reinforcement:

ST R 1= (= - SRR
16.2. Nominal thickness.........cccoiiiiiiiie e

16.3. NUMDbEr Of IQYEers ... o

16.4. Maximum working Stress........cccoevvieieiiiiecieecee e

16.5. Ultimate tensile Stress........ciiiiiiiiic e
Anticorrosion coverings:

17.1. Material oo e

17.2. Nominal thickness.........ccooiiiiiiin e

17.3. Ultimate tensile Stress ..o .

17.4. EloNgation ..o

Armoring:

18.1. NUMDEr Of WIF€S ...ooeeiieeiieeceee e

18.2. Nominal diameter of wires including galvanization.......................

18.3. Ultimate tensile Stress .......cooviiiiiiiiii s

Nominal overall diameter of completed cable.........c.cccovviiiiiniiinns
Nominal weight of completed cable in air/in water.........cccccocovveiiiiee e
Minimum permissible bending radius of the cable:

21.1. For the underground SecCtion .........ccceiiiiiiiiiiinie e

21.2. For the submarine Section ... ....cocoeeeeieeiiieee e .
Maximum D. C. resistance of conductor at 20° C......ovvvvvveeeveeereeeeennn .

(according to IEC 228]
Maximum A.C. apparent resistance of cable at 85° C........cccccevvveenn .

(including losses in the metallic coverings)

Maximum D.C. resistance of lead alloy sheath

and reinforcement in parallel at 20°C.........ccooiiieiienr s .NA
Maximum D.C. resistance of armoring at 20°C..........cccoooveiiiiieeniniienenns .NA
Reactance per phase at 50 Hz

26.1. Underground SECLION.......cccciiiieiiieee e
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kg/mm?2
kg/mm?2

kg/mm?2
%

mm
daN/mm2

mm

kg/m

m

m
OHM/Km

OHM/Km

OHM/Kkm

OHM/Kkm

OHM/Kkm
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26.2. Submaring Section.......cccceviiiciiee e OHM/km
27.Maximum electrostatic capacitance per phase .....ccccceveiiiiiienn MF/km
28. Zero sequence resistance (FO)......oociviiiiieiee i OHM/km
29. Zero sequence reactance  (XO)....oocceiiiieeiiie e i . OHM/km
30. Zero sequence capacitance (Co)..ouiiiiieeiiiie e . MF/km
31. Maximum continuous current carrying capacity per Conductor:

31.1. Submarine section (conditions as per technical data) ...........

31.2. Underground section (conditions as per technical data) .......

31.3. Exposed section (conditions as per technical data] .............

31.4. Assumed maximum conductor temperature.........cccocceiiiiiinens . °C

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

conductor temperature of

200C . e e .
AOOCC. . e .
BOOCC . . e e e .
BOOC . e e e .

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

Nominal voltage (VO) ..o

0, 5 Vo (50% of nominal voltage}......ccccooiiiiiiiiiiiiiciee e,

1, 5 Vo (150% of nominal voltage) ......ccccceeiiiiiiiiciec e,

2 Vo (200% of nominal voltage}......cccvveiiiiiiiiiieiee e,

conductor temperature of

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) o e kW/km
34.2. at conductor temperature corresponding to 50% of the maximum continuous
current rating specified in par 31.....ccoiiiiii 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. SUDbMANNE SECLION ..oveeieiieeeee e s kW/km
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35.1.2. Underground Section ........cccocieiiiiiie i kW/km
35.2. at 50% of the maximum continuous current rating specified in par 31.

35.2.1. SUDMANNE SECLION ..eveiiiiiceiee e e kW/km

35.2.2. Underground Section ........ccccooeeiiiiiic 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.

36.1.2.

Submarine section (at the proposed cable spacing case of three core
CablE) e kW/km

Underground section flat formation............ccceoeviiiiinn. kW/km

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

36.2.1.

36.2.2.

Submarine section (at the proposed cable spacing case
of three core cable)... ..o, kW/km

Underground section flat formation............ccccooeiiiiienea kW/km

37.Three phase armoring loss of cable

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

37.1.1.

37.1.2.
core

Submarine section (at the proposed cable spacing in case of three core
CablE) kW/km
Underground section (at triangular or flat formation in case of three

CablE) 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
CablE) e ——————————— kW/km
38. Surge or characteristic impedance for the submarine cable ................ Ohm/km
39. Surge or characteristic impedance for the land cable ... Ohm/km

Note: Calculations of the maximum continuous current carrying capacity, losses e.t.c.,
will be performed according to the I.E.C. publications 60287 and 60853, latest editions.
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Appendix A2: Technical Specification for the 150 kV AC XLPE Land Cable

Texvikn Meprypa@n Ynoyeiou KaAmdiou 150 kV AC Tunou Movwong XLPE
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TEXNIKH MNEPITPA®H I'IA

MONOMOAIKA YINOIEIA KAAQAIA 150kV ME MONQZH

ANO AIAZTAYPQMENO NOAYAIGYAENIO (XLPE)

I. 2KOMnoz

H napouoa Texvikn Mepiypagr, npoodiopilel Ta anaiTtoUUeva TEXVIKA KAl KATAOKEUAOTIKA
XAPAKTNPIOTIKA HOVOMNOAIK®V unoyeiwv KaAwdiwv 150kV pe poévwon ano d1acTaupwuévo
noAudalBuAévio (XLPE), e aywyo ano XaAko Kabwc Kal TIC anaiToUPEVEG OOKIMEC TWV eV AOYW

KaAwdiwv.

II. AESEI> KAEIAIA

Ynoyeia kaAwdia, KaAwdia UPNANC TAOEWG PJE JOVWON anod d1d0TAUPWHEVO NOAUAIBUAEVIO.

IT11. KANONI>MO1

O epapuoCINOC KAVOVIOHOG Yia To eV AOYw UAIKO Ba eival o IEC-60840.

IV. XPH2H

Ta ev Aoyw kaAwdia npokeiTal va xpnaoigonoin®olv yia Ta unoyela TUAKATa Twv dIaouVvOECEWY

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

V. XAPAKTHPIZTIKA 3Y>THMATOZ

Ta ev AOyw kaAwdia npoopifovTtal va xpnoigonoinbouv og gUOTNUA TO OMNoio £Xel T
NapakaTw TEXVIKA XapakTnpIoTIKA:

1. OvopaaoTIKR Taon GUoTAKATOG (NOAIKH) : 150kv
2. MéyioTtn Taon ouoTAPaTog (NoAikn) : 170 kv
3. Baoikr oTtabun povwoewc (ENinedo KpOUOTIKNG TATEWG) : 750kV

4. ZuxvoTnTa : 50 Hz
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5. Ap1Budc paocswv 1 3

6. ZTABUN BPAXUKUKA®UATOC : 31,5 kA

7. Xpovikn J1apKeld BpaXUKUKAWUATOC : 1 deutepdAenTo

8. M£B0d0C YEIWOEWG : To ouoTnua Twv 150 kV

€ival oTepea YEIWPEVO

VI. XAPAKTHPISTIKA EAA®OYS KAI OEPMOKPAZIES NEPIBAAAONTOZ

Ta ev Aoyw kaAwdia npoopifovTal va XpnoipgonoinBoUv ot £€dagoc¢ Pe Ta akoAouba

XAaPAKTNPIOTIKA:

1. @eppikn avTioTaon €ddgoug 1 <1,2°Km/W

2. Méon Begpuokpacia £3apouc : 25 °C

3. EUpog diakUpavong Bepuokpaaciac oTo £0a@og : 10° C éwg +30 °C
4. EUpoc diakUupavong Bepuokpaaciag oTov agpa 1 -25° C £w¢ +45 °C

VII. ANAITOYMENA XAPAKTHPIZTIKA TOY KAAQAIOY

1. OvopaaTikn Tdon, Uo/ U(Umax) : 87/150 (170)kV
‘Onou
Uo= n Tdon rms PYeTa&l aywyou
Kal yng n MeTaAAikoU pavoua
U=noAikA Tdon (rms)
Umax= péyioTn noAikn Tacn (rms)

2. AvToxn o kpouaoTikr Taon (1,2/50u¢) : 750kV péyiorn TIPn

3. AvTtoxn oe Tdon AC, 50Hz yia 30 Aentd : 218kV (rms)
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4. IkavoTnTa PHETAPOPAC NAEKTPIKAG I0XUOC 0Ta 2 akpa : 200 MV

Me KUKAIKO opTio 1.2 wpeg : 100% @oprTio
10.8 » : 65% »
12 » 1 40% »

5. E&aptrApaTta Tou KaAwdiou

:To kaAwdlo Ba anoTeAsiTal anod Ta €€ Baoika PEpN:
AywyoO, NUIay®YIUo oTpwHa aywyou, jovwon XLPE,
NUIAYWYIHO OTPWHA HOVWONC, NHIAYWYIMES TAIVIEG
OIOYKWUEVEC Napouaia uypaaciag, pavdla KpauaTog
HOAUBdOU | aAoupiviou kal eEwTEPIKO pavoua PVC n PE.

IX. ANAITOYMENA XAPAKTHPIZTIKA TOY ArQroy 1oy KAAQAIOY

1. ApiBudGg aywywv
. YAIKO aywyou

. AlaToun aywyou

A W N

. ZXNHa aywyou

5. Movwon aywyou

6. AvVTOXN TOU aywyou o€
peUa BpaxukukAwpaTog

: 'Evag (1)
: XaAkog (Cu)
: Min 630 mm?

: MOAUKAWVOC KUKAIKOU OXNHATOC anoTEAOUNEVOG ano

oupuaTidla KUKAIKAG O1aTOWNG, OUVECTPAPUEVA Kal
OUMMIECUEVA.

: H yoévwon Tou aywyou B8a anoTeAsitTal ano eEwOnuévn

oTpwon unepkabapol d1acTaupwHEVOU NOAUAIBUAEVIOU
(XLPE) .Ta &g pynxavikd Tng XapakTnpIioTika 8a np&nel va
gival oUPQva Pe TIg TINEG Tou nivaka IV Tou kavoviouou
IEC-60840

: 31,5 kA yia éva (1) deuTtepOAenTo KAT' eAaxIOTOV.

[120]



M

AATIEA — 41823/ Teuxog 8 — « TEXNIKH MNMEPITPA®H»

X. ANAITOYMENA XAPAKTHPIZTIKA METAAAIKOY MANAYA TOY KAAQAIOY

1. YAIka Mavodua

2. AkTivikn MpooTacia Tou aywyou

€vavTl vepou Kal uypaaciag

3. Algunkng NpooTaacia Tou aywyou
€vavTl VEPOU Kal uypaciag

4. AvToxn Tou pavdua o€ peupa
BPAXUKUKA®UATOC

: Kpdua MoAuBdou

(n.x. kpapa TUnou E kata BS 801) i
evaAAakTika Al kal €dv ival avaykaio pe
Bwpakion Cu.

O pavduag Ba npénel va NnapeEXel akTIVIKN

npooTacia €vavTi vepoU Kal uypaaciac.

H diaunkng npooTaacia Evavri

vepoU Kdl uypaaoiac 6a npenel va
EMITUYXAVETAl JE TNV XPNON
dloykoUMEVNG Taiviag | aAAou uAikoU

e@appoldpevou KATw and Tov pavoua.

31,5 kA yia 0,5 dsuTtepoAenTa

XI. HMIAIQriMA sTPQMATA ArQroy KAI MONQ>Hz TOY KAAQAIOY

TOCO TO NUIAYWYILO OTPWHA TOU aywyoU 000 Kal TO NUIAYWYIHO OTPpWHA TNG HOVWOoNC ival

UNOXPEWTIKA Kal Ba npénel va napayovTtal Yadi e TRV JOVWoN KE TNV JEBODO TNG TAUTOXPOVNG

TPINANAG €EwONONG.

XII. EEQTEPIKOZ MANAYAZ TOY KAAQAIOY

O €EwTepIkOC pavduag Tou kahwdiou Ba kaTaokeuaoTei d1I' eEWBNTEWS ano

noAuBivuloxAwpidio (PVC) xpwpaTog paupou. EvarlakTikd anodekTo UAIKO yia Tov eEWTEPIKO

pavdua eival To noAuaiBuAgvio UPNARG n Héong nukvotnTa (HDPE or MDPE) idlou Xp®UATOC.

H eEwTepikn Tou enipdveia Ba nNpenel va yivel aywyiun Je TNV Npoodnkn KatdAAnAou

aywylgou oTpwuaTtog O’ eEwbnoswc.
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XIII. > HMANZ2H KAAQAIOY

1. To kaAwdio Ba npenel va QePel oToV EEWTEPIKO TOU Pavoua TIG akOAouBeC onUAVOoEIC:
e EuNopikO onNua KatagkeuaoTn

AlaToun Kal UAIKO KATAOKEUNG aywyou

YAIKO HOvVwong

OvopaaoTikh Taon Uo/U (Umax).

'ETOG KATAOKEUNG

Api1BuoG oUupBaong

2. Eniong otov eEwTepikd pavdua Tou KaAwdiou NPENEl va UNApxel ofpavon oAIKNAG
NPoodEUTIKNG NNKOUETPNONG avd PETPO PNRKoUG (M) yia To cUVOAO TOU NapayyeABEVTOG
kaAwdiou, yia kaBe diacuvdeaon.

H onuavon 6a npénel va sival ave&itnAa ypappévn He avayAupouc XapakThnpes/wneia.
To eAdxioTo UWocg Twv Xxapaktnpwyv Ba npénel va sival 4mm.

XIV. AOKIMEZ
O1 doKIPEC OeIpdc €I0IKEG Kal TUNouU Ba NpEnel va €ival CUPNP®VA PJE TOV KAvoviguou

IEC-60840

A.  Aokiugc osipdg

O1 akdAouBec dokINEC Ba ekTEAOUVTAI O KABE NAPAYOUEVO PNKOC KaAwdiou.

1. AOKIUN MEPIKWV EKPOPTIOEWV
2. Aokiun Taoswc (dINAEKTPIKNG avToXNG o€ Taon 50Hz yia 30 AenTa)

B. Eidikec SOKIUEG

O1 akdAouBec dokInEC Ba ekTeAoUVTAl O £€va NOVO avTINPOoWNEUTIKO deiyua kaAwdiou.
1. 'EAgyxoc¢ aywyouU

2. ME&Tpnon TNG NAEKTPIKAG avTioTaong Tou aywyou

3. METpnon Tou Nayxoug TNG HOVWONG KAl TV KN HETAAAIKQV Havouwy.

4. ME£Tpnon Tou Naxoug Tou PeTaAAlkoU pavdua

5. Mé&Tpnon TnG dIaUETPOU ToU aywyoU kKabwg kal Tne dIaPETpou OAOU Tou KaAwdio

6. Ogpuikn dokiun opiwv TNG pOvwong XLPE

7. Mé&Tpnon TnG XwpnTikoOTNTAG HETAEU aywyoU Kal HeTAAAIKoU pavoua
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C. Aoklyec Tunou

O1 doKIUEC TUNOU Ba npenel va ekTeAoUVTAl NPOTOU O KATACKEUAOTNG APXIOEl TNV CUVEXN
napaywyrn Tou kaAwdiou

1. HAekTpikEC AOKIUEC OTO NANPEC KAAWDIO

O1 JOKIUEC aUTEC Ba ekTeAOUVTAI O dEiyua ETOIMOU KAAWDdiou Prkoug TouAdyioTov 10
METPWV.

Me e€aipeon Tnv dokiun «MEéTpnon pd» , OAeC oI AAAeG dokipéC Ba npEnel va
ekTeEAEaBoUV dladoyika oTo idio deiypa. H aAAnAouxia Twv dokiywv kKabwc Kal ol
OOKIMEG gival wG akoAoUBwG:

a. AoKIun Kauwnc akoAouBoUpevn anod TNV OOKIUM HEPIKWV EKPOPTIOEWV
B. MeTpnon €@o.

Y. Aokiun Taong pe BeppIkoUG KUKAOUG akoAouBoupevn anod TNV JOKIUA HEPIKMV
EKPOPTICEWV.

0. Aokiun SINAEKTPIKNAC AVTOXNG O KPOUOTIKN TAON akoAouBoUpevn and Tnv doKIWn
OINAEKTPIKNG AVTOXNG 0 evAAAAOOOUEVN TAON BIOPNXAVIKAG OUXVOTNTAC.

XV. 2YZKEYAZIA

Ta kaAwdia 6a TonoBeToUvVTAl O TUPNAvVA KAl Ba npooTaTeUovTdl JE TOV KAAUTEPO TpOMNo anod
{NUIEC, KaTd TNV YETAPOPA TOUC OTO TOMO NApAAdBnG Touc. Kabs akpo Tou KABE PrKouG
KaAwdiou NpEnel va oppaylobei KATa aTeyavo TPONo AdPEowS YETA TIC OOKIPEC OTO £pyoaTdaaio
TOU KATAOKEUAOTH.

Ta TUpnava Ta onoia 6a npounBelosl 0 KATAOKEUAOTNC Ba eival YETAAAIKA, OTIBAPNAC
KATAoKeUNG, Me a&oveg and XaAuBa, 1Ikava va avrEXouv TIG PNXAVIKEG KATANOVACEIG Nou
g€EaokoUvTal KaTa Tnv dIdpKeld TNC £yKATAoTAoNG Tou KaAwdiou.

H onr Tou d&ova Tou TUPNAvou Ba npenel va €xel OIAUETPO OXI MIKpOTEPN anod 80mm.

Ka6e TUpnavo Ba @Epel onuavaon (gite an’ eubeiag oto TUPNAvo, €iTe 08 HETAAAIKN YN
dlaBpwaoiun nivakida otabepd OTEPEWPEVN O AQUTO) KE Ta MIO KATW OTOIXEIA:

- MNKOC KaAwdiou

- @opa EdINAWUATOG

- kaBapd kai PIkTd Bapoc
- ap1Buocg upBaong
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XVI. IAHPO®OPIEZ MNOY MNPEMNEI NA AOOOYN AMNO OAOYZ TOY2

NMPOZ®EPONTAZ

1. O kaTtaokeuaoTnc Ba nNpenel va napdoyel NARPnN TeEXVIKA oToixeia pali ye Tnv npoopopd
Tou, ONw¢ auTtd anaiTouvTtalr oto MapdpTnua «A». H pn unoBoAn n n avenapkng
oupnAfpwon Tou MapapTAuaTtog «A» gival Adyog ouvoAIKAG anoppiyng TG NPooPopdac.

2. [lMpokaTapTikO OXEDI0 EYKAPOIAC TOMNG ToU KaAwdiou. H pn OUUPPOpPWONn HE TNV
anaitnon auTtn 8a odnyei og andppIYn TNG NPOCPOPAC.

3. Texvikd QUAAAdIa ToUu NpooPEPOUEVOU KaAwdiou Kal Twv €EapTnUATWV ToU.

4. 'Onola TuxXOoV NioTonoINTIKA JoKIJ®WY TUMou. Anodoxn n OXI auT®V TWV MIGTONOINTIKWV
evanokeiTal otnv kpion Tou AAMHE.

XVII. DAHPO®OPIEZ MOY NPEMNEI NA AOOOYN AMNO TON ENITYXONTA TOY
AIArQNIZMOY

1. 'Eva AenTopepéc oxEDIo €yKAPOIAc TOUNC Tou KaAwdiou Kal mAnpn neplypagn
TWV €€apTNUATWV TOU.

2. NAENTOMEPEIC 0dNYIEC OXETIKA WE TNV aAKTiva KANMUAOTNTAG, Tnv dlaxeipion Kai
gykaTtdoTaon Tou KaAwdiou.
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NMAPAPTHMA «A>»

H pn oupnAnpwon Tou napapTAMaToG «A» Ba €xel WG ANOTEAECNA Tnv anoppiyn TnG
npoogopdac.

A. Aywyog
1. OvopaoTIkn dIaToun aywyoU e, mm?2
2. YAIKO aywyoU e
3. EAGxIoTN €€EWTEPIKN DIAUETPOC e mm
4. MeyioTn €EWTEPIKN DIAUETPOC e, mm
5. MéyioTn avTioTaon aywyou OS OUVEXEC PEUMA OTOUG 20°C iiiivivvnvnennnne, HQ/m
6. Avtiotaon aywyoU og E.P. oToug 90°C e, uQ/m
7. ApIBUOC GUPHATIBIWV e
8. OvopaoTikn OIGUETPOC KABE GUPHATIOIOU o iiiiiererrrereneraeens

B. Hulavwyiyua orpwuard

Hulaywyigo orpwua UAikou

1. OvopaoTIKO MAXOG e mm
2. EAGxioTn €€wTEPIKN DIAUETPOC e, mm
3. Méyiomn eEWTePIKA DIAUETPOC e mm
4. BEIOIKA NAEKTPIKA AVTIOTAGN e, Q.m
5. YAIKO NUIQYWYIHOU OTPWHATOG i,

Hulay@yigo otpwua pdvwaoncg

1. OvopaoTikO NAX0G e, mm
2. EAGxIoTn €EWTEPIKN DIAUETPOC e, mm
3. MéyioTn €EWTEPIKN DIAUETPOC e, mm
4. EI3IKN NAEKTPIKN avTioTaon e, Q.m
5. YAIKO NUIGY@YIHOU OTPWHATOC s,

r. Mévwon
1. YAIKO KATAOKEUNG HOVWONG e,
2. OvopdaoTIKO NAXOG e, mm
3. EAGXIOTN €EWTEPIKN OIAUETPOC i, mm
4. MéyioTn €EWTEPIKN DIAUETPOC i, mm
5. MeyioTn OINAEKTPIKA KATANOVNGN i, kV/m
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A. Owpdkion

Mavduac ano oguykoAAnuevo AAouuivio (welded Al)

1. TUnog pavdua Kal avaAuTIKr guUOoTacon auToU i

2. OvopaoTikO NAXoc Havdua e mm
3. EAGxIoTn €EWTEPIKN DIAUETPOC e mm
4. MeyloTn €EWTEPIKA OIAUETPOC i mm
5. AVToXN O EPEAKUCHO e, N/mm?2

6. YAIKA kal oToiXgia Tng diaunkKoug npooTaaciag évavTi vepoU Kal
Uypaoiac e

E. EEwTepikO nepiBAnua

SuvBeTikOC yavduac and HDPE

1. OvopaoTIKO NAXOG HavOua e mm

2. M€B00d0¢ kal aToixgia UAIKOU yia TNV aywyiun €niQAaveia Tou
HavOUa e

>T. ZToIXEid KAAwdiou

1. MeyioTn €EWTEPIKA JIAUETPOC HOVOMOAIKOU  iiiiverienesenen mm
kaAwdiou

2. EAGxioTn €€wTepIKN OIAUETPOC HOVOMOAIKOU o iiieireeneneen, mm
kaAwdiou

3. Enaywyikn avtiotaon kaAwdiou (XL) e HQ/km

4. XwpnTikOTNTa BETIKAG akoAouBiag KAAWDIoU UNO  iviieiieenenenns HF/km

nAnNpeg goptio Ci1
5. XwpnTIkOTNTa hNdeVIKAG akoAouBiag kaAwdiou Co e, MF/km

6. MéyioTo pelpa KUKAWMATOC (3 KaAwdia) yia ouvexn
A€ITOoupyia pe Baon Ta oToIXEia Twv napaypapwv VvV, . A (Zx. 2050)
VI, VII, IX kai X, TIC avTiOTOIXEG TOPEG XavTakiou,
Bepuokpacia aywyou 90°C kal pavoUeG YEIWPEVOUG
OTO €va aKpo

7. MéyioTo peUpa KUKAWMATOG (3 KAA®OIA) YIA CUVEXNT  veveenens A (=x. 2050A)
AeiToupyia pe Baon Ta oToixeia Twv Napaypapwv V,
VI, VII, IX kal X, TIC avTiOTOIXEG TOPEG XavTakioU,
Beppokpacia aywyou 90°C kal HavOUEC YEIWHEVOUC
OTO €va akpo.

8. Bapoc kKaAwdiou e kg/m
9. EAGXIOTN aKTiva KAUMMUAOTATAG TOU KAAWDIOU tivivvivrviernrnernenens m
10. ZUVOETN avTioTaon KUKAWUATOG BETIKNG  vevvvvrvvianenenenns HQ/m

akoAoubBiag (Zi=R:i+jX1)
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11. Z0vBeTn avTioTaon KUKA®PATOC UNOEVIKNAC
akoAoubiag (Zo=Ro+jXo)

12. AnwAsgiec KukKA®wPaTog (3 kaAwdia)
a. 100% Tou opTiou 0g ouvexn AsiToupyia
- 2Touc aywyouc
- 2TouC METAAAIKOUG pavouUeg
- DINAEKTPIKEG
B. 50% TOU (opTiOU Ot ouvexn AsiToupyia
- 2TouG aywyoug
- 2TOUuG METAAAIKOUG HAVOUEG
- OINAEKTPIKEC

13. AnwAcgiec KUKAwPaTog (6 kaAwdia)
a. 100% Tou gopTiou O CUVEXN AsIToupyia
- 2TouG aywyoug
- 2TOUuG METAAAIKOUG HaVOUEG
- OINAEKTPIKEG
B. 50% TOU oOpTiOU Ot ouvexn AsiToupyia
- 2TOUG aywyoug
- 3TOUG PeTaAAIKOUG pavdueg
- DINAEKTPIKEG

14. AvToxn kKaAwdiou g€ peUpa BPAXUKUKA®UATOG
- gTOV aywyo
- oTO pavoua

15. Avtoxn og kpouaoTikn Taon (BIL)
16. MEyI0TOC EPEAKUOPOG O TpABNyHa

17. Avtoxn kaAwdiou o evaAAaoogopevn Tdon, 50Hz

yia 30 AenTa

18. KaAunTel To npoopepduevo KaAwdio TNG anaiTAOEIG

TnG napaypdagou XIII;

19. Xap/kn avTtioTaon ypauung yia 1o unodyeio KaAwdio
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Appendix A3: Concrete Slab Concrete marker
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Appendix A4: Technical description for land Cable installation

(Texvikn MNepiypa@n Epyacimv yida TNV EYKATACTAON ToU Ynoyeiou KaAmdiou)
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TEXNIKH NEPITPA®H EPrAZIQN

MINAKAZ MNMEPIEXOMENQN

1. YMNOTEIA KAAQAIA KAI ZYNAO®EIZ EPFAZIEZ
2. TEXNIKH MEPIFPA®H EPFAZXIQN EPIroy

2.1. Ekokapn kal NARpwon XavTakiov Kal AOINEC XWHATOUPYIKEG EPYATIEC

2.1.1.
2.1.2.
2.1.3.
2.1.4.
2.1.5.
2.1.6.
2.1.7.
2.1.8.
2.1.9.
2.1.10.
2.1.11.

KaBaipeon diapop@oUNeEVWY ENIPAVEIDV,
EKOKAQEC XaVTAKI®V KAl AOIN®WV OKAPKATWV.
AlguBETNON Kal anopdakpuvaon nNpoidvTwy EKOKAPnG.
ExkBapvwoelc kal ekpl{woelg OEVOPWV.
Anopdakpuvaon uddTwV KATa TIG EKOKAPEG.
METpa NpooTaciag kaTd TIG EKOKAPEG.
Enavagopd ac@aATIKwV 0000TPWUATWYV.
AnokaTtaoraon ne(odpopiwv KA.
dpelapioya kal acPaiToéoTpwon.

Kpdoneda - Peibpa.

Nnoidec TUnou TRIEFF.

2.2.KaAwdia — OwARAVEC — aywyoi YEIWOEWC — ZUVOETHOI - AKPOKIBW®TIA

2.2.1.
2.2.2.
2.2.3.
2.2.4.

MpounBeia, kal JeTaPopd KAaAwdiwv, CWANVWYV, AYWY®V YEIWOEWC.
EykaTaoTaon KaAwdiwv — cwARvwy.

EykaTaoTaon aywyoU YEIWOEWG.

MpounBeia, peTa@opd KAl cUVAPHOAOYNON AKPOKIBWTIWV KAl OUVOECHWV
kKaAwdiwv 150 kV.

2.3. TonoBeTnon NAGKWV — NAEYHATWV — NIVAKIOWV EMNCAPAVONG

2.4. Kataokeur AAKKWV GUVOECHWV

2.5. KaTtaokeun d1aBAcewV — YKIBWTIONOC TwV KAAwdiwv 150kV

2.6. AlaBaosig HEow d1ATPNONG

2.7. AIEAEUON TEXVIKWV NECW METAAAIKOU QOpPEQ
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1. YNOrEIA KAAQAIA KAI ZYNA®EIZ EPrAzIEzZ

>Ta nAdiola TWV €pyaciov Mou avapEépovTdl OThn CUVEXEIA Kal agopouv unoyeld kailwdia,
nepiAapBavovTtalr kai ol akoAoubec (1 €wg kar 15) epyacieg, TIC onoieg o Avadoxog esival
UMOXPEWHPEVOG va EKTEAEl, OUMQWvA M' auTtd Mou ava@epovtal oTnv napouoa TeEXVIKN
MNeprypapn TnG ZUPBAonG. H eKTEAEON TWV £pyaciov auTwv Kabwc Kal kabs AAANg epyaaciag
nou €ival anapaiTnTn WOoTE To cUOTNHA TwV KaAwdiwv Tng diacUvdeonc va napadoBsi apTio Kal
£TOIHO NpoC AsiToupyia, cUPNPwWva PE TIC napoloeg TexVIKEG Mpodiaypagec kal Toug AlEBvVEiC
Kavoviopyouc nou avagepovTal o€ avTioTolXxa ZUCTANATA, YIVETAl XWPIiG UNOXPEWON KATABOANG
oTov Avadoxo 101aiTepou epyoAaBikoU TIPAPaAToc, dedodévou OTI TOUTO €xel AngOsi unoywn ortn
d1auopPWaN TNG GUVOAIKNG TIUNG TWV EPYATIOV.

1. H dueon anokopidn Twv npoidvTwv ekoka®Pnc nou nAsovalouv, onoia Ki av ivai
auta (oupnepiAapBavovTal N eNKAAUWN Kal To undéoTpwpa Twv odwv 1 Nefodpopinv i
onolwvONNoTe AAAWV ENIPAVEIWV), OE XWPOUG ol onoiol kabopifovtal anod TiG Apxég. H
dlaxeipion TNG nepiocoeiag UAIKWV ekokapwv Ouvatal vd Yivel, oTo METPO Mou Oev
enavaxpnoigonoloUvTdl, e anoBeon o ISIWTIKOUG XWPOUG YId TOUG OMnoioug €xel ekO0BEi
kal diaTnpeital o€ 10XV anairoUuevn ano Tn IoxUouaa vouoBeaia adsia yia TV eKTEAEDN
EPYACIOV ENIXWOEWV HE XPronN TwV NPoioVTwV NEPICOEIAC EKOKAPWV. Z€ KABE NepinTwan
0 Avadoxog £xel TNV uBUvVn dlaxeipiong Twv NPoidVTWV EKOKAPNC ocUPPwVa HE To axXEDI0
dlaxeipionc anoBAATwvV Kal onolodnnoTe KOOTOG MNPOoKUWEl and auTtn Tnv diaxeipion,
NPEMEl va €ival EVOWNATWHEVO OTIC TIHEG HOVADOC TWV OXETIKWV £PYACIOV (EKOKAP®V).

2. O dueococ kabapiouoc TWV XWPWY MOoU YivovTal Ol EpYAdisc.

3. To kaTdBpeypa Kai n CUMNUKVWON ME pnxavikd dovntn, 0 oTpwoel¢ naxoug 0,20 m
nePiINoU, TwV MPOIOVTWV MANPWONG XAVTAKI®OV Kal AAKKWV, Mou okaeTnkav n oxi ano
Tov Avadoxo.

4. H diaudppwon npavwv kKdl nubueva TnG Tappou o opBoywvikn diaToun.

5. H xpnoigonoinon Auuou AdTopsiou PEXP! va eNKAAUPBOOUV ol NPOCTATEUTIKEG NAAKEC TWV
KaAwdiwv, Ta KIBWTIA CUVOECEWY KAl O CWANVWOEIG.

6. H npounbeia, oOpTWON, HETAPOPA KAl EKPOPTWON OTOV TOMO TWV £PYWV TWV NAPAKATW
UAIKQV.

a. ToigevTOnAGK®WY eMKAAUWNG KAAwdiwyv. (HOVO POPTWON, HETAPOPA KAl EKPOPTWAON
oTov TOno Tou 'Epyou).

B. Appou AaTopeiou.

Y.  YAikou M.T.M. 0.155 (3A).

0. Tolgévtou, yUyou, aoBéoTn K.A.m.

€. ACQAATIK®OV UAIK®V Kal AoInwv enavapopdc odooTpwHATWYV.

oT. MAakwv, nAakidiwv kal Aoinwv UAIK®OV enavapopdc nefodpopinv.

n. 21dnpou onAiguou.
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10.

11.
12.

13.

H aia Twv ev AOYyw UAIK@OV KaBwg kal Tuxov aAAwv cuvapwv, nepiAapBaverar ornv
OUVOAIKN TIMA TWV €pYAcimV.

H peTapopd kal EKpopTwaon OTIC BECEIC TOU £pYOU TWV UAIK®WV nou napadivovTal ano Tnv
ETaipeia | Twv UAIK@V nou npounBgvovTal and Tov Avadoxo.

H popTwaon, yeTapopd Kal EKPOPTWaOn oTnVv anobrkn Tou Avaddxou TwV UAIK®V Ta onoia
nAeovadouv KaTa TNV eKTEAEon TwV £pywv. 'OnoTe Ta €v AOyw UAIKA napadivovTal ano
Tov Avadoxo otnv anoBnkn Tng ETaipeiag, n ekpopTwon dlEVEPYEITAl ANO TO NMPOCWNIKO
Tou Avadoyxou.

H oppayion  anoo@pdyion TwV ONWV VEWV N unNapXoviwv CwANvwyv, PJEoa and Toug
onoioug npokeITal va nepacouv kKaAwdia, Kadbwg kai n ano@pa&n kalr o Kabapiopog Toug
o€ OAO TO WUNKOG TOUC.

H AQWn NpoQUAGKTIK®V HETPWV WOTE va un OiyovTal €ykATACTACEIG NMou BpiokovTal
MEOa o€ xavTakia n Adkkoug nou okdaBovTal and Tov Avadoxo.

EvoeikTika kal yovo avagepovTal Ta €EAG -
a. Avdaprtnon n unooTUAWGoN CWARVWV UOPEUONG, CWANVWOEWV K.A.M.

B. AnokaAuwn kaAwdiwv Tng A.E.H., Tou O.T.E., owAnvwoswv A.EM.A. - E.A.A.,
E.YA.A.MN. kAnN., OUYKEVTPWON TwV UAIK®OV enikaAuwng (ToUBAa, nAdkeg, AUMOC
8aAaooac), avaptnon TwV KAAwdiwv KAl OWANVWOEwV Kal €navagopd ToUTwV O€
KaTaAAnAn B<an.

y. [MpooTtacia udpopeTpNTWV I €pOOOV YIVETAI Avaykaio, avakaTaokeun Tng OTNPIENCG
TOUG Kal enavagopd Toug aTnVv apxikn kartdoracn, Kabw¢ Kal KATAOKEUN
UNoOoTPWHATOC ANd OKUPOJEUA, EQOCOV anaiTeital.

a TO CUYKEKPINEVO E£PYO, EXEI YIVEI EVNUEPWON TWV EPNAEKOPEVWV QOPEWV aANo TNV
AAMHE AE. O avadoxog unoxpeoUTadl va KAvel OAEG TIC anapaiTNTEG EVEPYEIEC KAl ENAPEC
ME TOUG epnAekdpevouc gopeic (ARpog, Tpoxaia, YMEXQAE, kAn.), woTe agevdg va
eEao@ahiosl TNV ac@aAn kal Taxeia dIEKNEPAiIWON TOU £pyouU, AMETEPOU va HEPIPVAOEI
yla Tnv €€aopdaiion Twv anapaiTnTwv adeiodoTHOEWV.

Kata Tnv eykataocraon Twv KaAwdiwv 150 kV va Tnpndolv O0AeC ol anooTACEIG aopaAeiag
and Ta yeITovika OikTua OnNwG auTec opifovTal and Touc Kavoviopoug WS11-06 kail To
oxedlo AKZA — TI - 36970 yia Ta Aoinda dikTua OKQ. Eniong o avadoxocg £xXEl UNOXPEWON
VA OUHHOPPMVETAl HE TOUC OPOUC Kal TIC 0dNYieC Twv avTIOTOIXWV OpYAVIOH®V TWV
onoiwv Ta dikTua EUNAEKOVTAl OTNV O0dgUON TWV KAAWdiwv.

STIGC UNOXPEWOEIG Tou Avadodxou eival n npounBeia kal TonoBETNon Agiou ocwArva PE 3
kavaAiov ®50 yia Tnv TonoBETNONn Tou KAAwdiou ONTIK®WV VOV, KABWG Kal Twv
anapaiTnTwv ouvOEoNWY, TWV KATAAANAwWY @peaTiov 70x70 €K. KAl KAAUPHATWV TOUG
€av anaitouvTal, oUhewva e TIG odnyieg nmou akoAouBoUv oTnv Texvikn Mepiypagn
E£PYACIOV £YKATAOTAONG. Ta TEXVIKA XAPAKTNPIOTIKA TOU A€ioUu TPIOWARVIOU avagpEpovTal
otnv nap. 5.2.9 tng napouoag Texvikng Mepiypagnc. EninpoocBeta, o Avadoxoc 6a
npounBevosl kal TonoBeTnoel £€va KaAwdio 48 OonNTIKWV VOV, EVTOC TOU Napanavw
avagepopevou owAnva. Ta TEXVIKA XApaKTNPIOTIKA Tou KaAwdiou auTtoU avagepovTal
0TO KEP. 7 TNG napouoag TexVikng Neplypa®ng.
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14. O avadoxoc unoxpsoUTal YE TNV £vapén TwWV EPYACIOV VA KAVEI OIEPEUVNTIKEG TOMEC

15.

(TouAdxioTov dUo ava XIAIOPeTpo 00suconGg) os B£osic nou Ba kabBopiosl n eniBAénouca
unnpecia yia Tnv akpify avixveuon Tn¢ B€ong Twv U@IoTAPEVWV JIKTUwWV. Ol
dIEPEUVNTIKEC TOUEC B’ anolnuIwBoUV PE TIC TINEC Jovadacg yia avTioTOIXEG EpYATieC.

O avadoxo¢ unoxpeouTal, 0 NEPINTWON AAAAywVv 1 TPOMOMOINCEWV TNG 0dgUoNG KATA
TAV €KTEAECN TOU €pyou, va KAvel TNV anapaitntn diepelvnon Kal PeAETN, Tnv onoia Ba
unoBAaAAel npoc £ykpion ortnv ETaipeia. Metra Tnv €ykpion o Avadoxog Mnopei va
NPOXWPNOElI 0TNV KaTaokeur apol eEacpaAiosl TIC anapaitnTeG ad€lodoTNOEIC.
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2. TEXNIKH NEPITPA®H EPrAZIQN EProy

2.1. Exoka®n Kdl nARP®OoN XavTaKi®V Kdl AoINEG XWHATOUPYIKEG EPYATIEG

Edw €EeTdlovTal 01 EKOKAPEC XAVTAKIWV KAl AOINWV OKAPKATWY MOoU €ival anapaitnta yia tnv
TonoBeTNoN TWV KAAWdiwV 150 kV, TNV KATAOKeUn AGKKWV GUVOECHWYV, d1aBAcewy, PPeATiwV
K.A.M. oUPNPWVA YE Ta oXedIa TNG MEAETNC.

H d1avol&n Twv XavTaki®Vv KAl OKAUUATWV PMOoPEl va npaypaTonolsiTal os onoladnnoTe B£on
A.X. o€ neCodpouia, dpououc, XEpaa £0APn, NPACIES K.A.M.

O Avadoxocg unoxpeouTal va e@appolel Tnv diadpopr nou opilouv Ta oxEdia TNG HEAETNC, KaATa
TNV d1avoIEn TwV XavTaki®V TUnIKAC d1aTOUNG ONwc ePgavileTal oTo oXe0I0 TOUAC XavTakiou,
aAAG Kal XavTakiov au&nuevwv O1aoTadswv AOYw TOMIKWV €Pnodinv Kabwe kdl AAKKWV
OUVvOEoHWYV. Z& onueia onou mBavov va napouoiacTei aduvapia n onuavTik duokoAia oTnv
gpapuoyn TnG kabopioyévng 0deguong, autr B’ aAhaxdei cUp@wva He TIC odnyieg TNG
EniBAénoucag Ynnpeoiac kar 6a yvwoTonoinBei oTov Avadoxo npo Tng unoypaenc Tng
>0upaonc.

2.1.1. KaBaipeon di1auopPWUEVWV ENIPAVEIDV

MepiAapBavel xapa&n kalr kabaipeon kdbe TUNOU KATACTPWHATOC KAl UMOOTPWHATOC
neodpopiou 1 odoU (eVOEIKTIKA aAVAQPEPETAl ACPAATIKOC TANNTAG, OKUPWTA, NAAKEG,
OKUPOdEPa K.A.M) KAl onolacdnnoTe AAANG OIaUOPPWHEVNG  EMIPAVEIAG, Kal
OnoloudrNoTE UNOCTPWHATOG, KABApIoUO, POPTOEKPOPTWON, HETAPOPA KAl anoppiyn
TwV NpoidVTWV TNG KaBaipEoewe o BETEIC NouU eNITPENETAl anod TIG ApXEG.

O1 egpyaocieg kabalpéoews NpENEl va €kTEAOUVTAlI UE €NIPEAEIA KAl PE TPOMO WOTE TO
nepiypappa TnG TouNnG va eival eublypappo Kal n eM@eAavela Twv XEIAWV KAaTakopupn
OUMQWVA PE TA EYKEKPIPEVA OXEDIA TNG MEAETNC.

& nepinTwon nou ouvavtnBoUv TOIPevTONAAKeG, n kabaipeon yiveralr navta kaTtd
aKEPAIEG NAAKEG.

2.1.2. EKOKAQEC XAVTAKIOV KAl AOINWV OKAUUATWYV

EKOKA@EC XavTaki®V Kal OKAPMUATWV onoloudnnoTe oXNUAToC Kal d1aoTaocewy dievepyoUvTdl O€
onoladnnoTte B€0n Kal CUPP®WVA PE TN MEAETN KAl TIG EVTOAEG TnG ETalipeiac (onwg nefodpouia
Kal OpOuouUG JIAMOPPWHEVOUG R UN, aKAAUNTOUG XWPOUG, MPAciEG K.A.M) Kal o€ €da®og
onolacdnnoTe QUOEWC, XWPIc va €Ealpeital n eEOPUEN Bpdaxou onolaadnnoTe oKANPOTNTAC, HE
HOPPWON TWV Npavwv Kal diauop@waon Tou nubuéva ot €va £ninedo, €0Tw KAl UE napouadia
vepou.

levikd ol EKOKAQEG NPENel va dievepyouvTal e KaTaAAnAa péoa kal pedodoug, o Avadoxog d€
QEpel TNV €UBUVN WOTE YE TNV XPpRAon KATAAANAwv PETPwWV, ol dIaoTACEIG TOU XavTakioUu va
gival auTEg nou neplypagovTal ota oxedid, aTnv napouoa Texvikn MNeplypagpr Kal oTiG odnyigg
Kal EVTOAEG TNG EniBAewnc.
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2.1.3. AlsuBéTnon KAl anoudakpuvon npoidvIwy EKOKAQAC

H di1suB&éTnon kal anoddkpuvon TWV MPoioVTWY EKOKAPNG EMBAAAETAl va yiveTal Pe aképala
TNV €uBuvn Tou Avaddxou, oUupwva Hde TOV NOpo 4042/2012 OEK24/A, Tnv KYA
36259/1757/E103/2010 (®EK 1712B) kai TIC OXETIKEC EYKUKAIOUG, TIC TUXOV unodci&eic Kkal
€VTOAEG TNG ETalpeiag kal Twv appodiwv ApX®V Kdl onwaodnnoTeE KATA TPOMo Mou vd Pnv
eunodileTal n opaAn kKdl aopaAng kKukAogopia nelwv kal oxnuatwv. H diaxeipion TNG
nepiooeiag UAIKWV ekokapwyv dUvaTal va Yivel, oTo JETPO nou dev enavaxpnoigonololvTal, HE
andbeon ot 1I0IWTIKOUG XWPOUG Yid TOUG onoiouc €xel e€kdoBei kal diatnpeitalr o€ 10XV
anaiToUyevn and Tn i1oxvouoa vouoBeoia ddsia yia TNV EKTEAEON E€PYACIWV EMIXWOEWV HE
XPron TV NPoiovVTwV NEPICOEIAC EKOKAPWV.

2.1.4. EkBauvwoeic kal ekpllwoslc OEVIpWY

O1 ekBapvwoelg Kal ekpilwoelc dEvOpwY KabBwC Kal n v YEVEI AVvTIMETWNION KABE napopolou
npoBAnuaTog, npayuartonololvTal oto Babuod nou anairoUvTal yia Tn JIEVEPYEIA EKOKAP®V Kal
KAaToniv OXETIKNG adsiag, epooov anaiTeital.

2.1.5. Anopdkpuvan uddaTtwV KATd TIC EKOKAPDEC

MNa va yivovTal &vTeXva ol EKOKAQEG NPENEl va anopakpuvovTal Je AvTAnon r YUE QUOIKN pon,
MEoa and Ta Xavrdkia 1 Touc AAKKOUG, Ta onoladnmnoTe Vvepd Kal va avTigeTwnileTal
ornolodAnoTe OXeTIKO NpoBAnua. H JloXETeuon TwV VEPWV MpPENEl va YiVETAl O QpUOIKOUG
anod£KTEC N aywyoug TwV OUBPIWYV WE TPOMO NMOU va ano@eUyeTal n dnuioupyia NpoBANUATWYV
oTNV MEPIOXM KAl va dnokAEieTal n npokANoON aTuXnuUaTwy.

Eniong npénel va eEacpalileTal n eAeUBepn por Twv VEPWYV ano T’ avavTl Kal va gunodileTal n
£10por ToUTWV OTA XAVTAKIad Kal TouG AGKKoUG.

2.1.6. METpa npooTagiac KAtd TIC EKOKAMEC

KaTtd Tn JIApKEId TWV €KOKAPWV KAl PJEXPI TNV OPIOTIKA €MNiXWON TWV XavTakiov, o Avadoxog
£ival UNoXpEWMPEVOG va naipvel 6Ad Ta PETPA AoPaAeiag, yia Tnv nNpooTacia Tou Npoownikou
TOU, TOU 0noloudfNoTE TPITOU KaBWC Kal OAOU ToUu UAIKOU KAvovTac XprHon onuatwy, epubpwv
PWOTWV KATA Tn vVUXTd, VUKTOPUAAGK®WV Kdl onoloudnnoTe aAAou HYETpoU €iTe enIBAAAETAl ano
Tn voudoBeoia kal TouG Kavoviguoug, €iTe KPIVETAl OKOMIKYO Kal anoTeAeopaTiko. EidikoTepa yia
TNV €€ac@AaAion TOU AvVoiyhdTog TOU XAVTAKIOU Kdl TNV dno@uyr KAToAloBnoswv cabpwv
edapwyv, 6' anaitnBsi avTioTnpi&n kalr ora dUo XeiAn Tou XavTtakioU e oavidec dl1a0TAGEWV
4X0,30X0,05 m nou Ba €&€xouv and Ta xeiAn Tng ekokapnc katad 5 cm kal 6a oTepewvovTal
MeTAEU Toug pe dokapia (EUAIva 1 METAAAIKA) 1) GAAa €€apTrpaTta avTioTnpIiENG, KATa TETOIO
TPpONO WOTE va anopelyovTdl TOCO N UMOXWPNON TWV TOIXWHATWY TOU XAVTAKioU, 000 Kal n
evOEXOMEVN NTWON TWV NPOIOVTWV EKOKAPNC HECA OTO XAVTAKI.
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lMNa To okono auto o Avadoxoc npénel va diabéTel Tnv anapaitnTn EuAeia kal Ta anapaiTnTa
eEapTnuara.

Eniong o Avdadoxog unoxpeoUTal npiv TNV €&vapén Twv e€pyaciwv, va emdeiel ei¢ Tnv
EmBAEnouoa Ynnpeoia, noodTnTa EUAciag TETola N onoia va KAAUNTEl PNKOG XavTakioU  XIAiwv
METpwV ( 1000 m ) kai n onoia va €EunnpeTei TIG AVWTEPW avaykes. EkTog and Tnv napandvw
enévduon Tou xavtakioU Ba mpeEnel kal To UNOAOINO WEPOC TOUuC XavTakioU va npooTaTeUeTal
anod svdexOPeVN WEPIKN 1 OAIKI unoxwpnon o' 0A0 To KUNKOC TOU Kal aveEapTtnTa and 1o Badog
Tou.

2.1.7 Enava@opd aoc@AATIKOV 0300TPWHATWYV

H enavagopd Twv ac@aATIK®OV 0d00TpWHATWY, £@Ooov dev npoBAEneTal dIaQoOpETIKG OTn
MEAETN, 1 eMBAAAETAl ano TIG AdEIEC TwV ApXWV, NPAYUATONOIEITAl CUVONTIKA WG €ENG :

2.1.7.1. Ano§AAwon TwV TUNUATWV TOU ACQAATIKOU TANNTA, OTNV MEPIOXA TWV XEIAWV TNG
TAappou, nou €xouv Xaiapwaoel (pnyHaTwdei) péxpl Tou oTabepol HPEPOUG TOU
AUMOXAAIKOU €0pACEWC.

2.1.7.2. ZupgnAfpwon Me appoxaAiko Tng M.T.M. 0.155 (3A), epdéoov anaiteital Kai
ounnUKvVwon autoU, pe olyxpovn diaBpoxn kalr xprion dovnTikoU PNXavhiuaTtog
MEXP!I BaBuolU ioou MPOC Tn CUMMNUKVWON TOU APHUOXAAIKOU, HUE TO OMnoio €Xel
enixwOei n TAPpPOC.

2.1.7.3. MpoendA&giyn TnG enpAveiag Tou e acPaATikd diaiupa tng M.T.M. A.201 1 6&vo
aoQAATIKO YaAdKTwua okupodepatog Tng M.T.M. A.203, e@ooov pnopei va
d1aTe0Ei 0 anapaiTnTog XpOvoc wpIHavoems TOUG.

2.1.7.4. AGotpwon JdUO0 OTPWOEWV aC@AATOOKUpOdEuaTog TnG M.T.M. A.265, ot
OUMMUKVWHPEVO NAXOG 5 cm yia kABe oTpwon, avaloya HE TIGC €VTOAEC Tou
EvreTaApévou MnxavikoU TnG ETaipeiac.

2.1.7.5. ®opToekPOPTWON, METAPOPA Kal anoppiyn TWV MPOIOVTWV aANo&ENAWOEWC TOU
TadnNnTa, KABWC €Miong KAl TWV MNEPICOSUPATWV TWV UAIK®V anokaTaoTAOEwC,
NAAPNG Kabapiopog TnNG enipavelag TnG odoU kal Nnapadocon oTnV KUKAogpopia.

O avwTépw ava@epOPEVOC ACPAATIKOC TANNTAG aAno dopaATookupodsua eivalr duvatd va
KaTaokeuddeTal cUP@VA PE AAAN Texvikn npodiaypapn Tou Y.A.E. (n.x. Tnv M.T.M. A.245),
£ O00OV 0l TOMIKEC OUVONKEG I oI anaiThoeIC TwV apuodinv ApXwV Mou Xopnyouv TIC AdEIEC TO
gniBaAAouv, cUPPWVA NAVTA UE TN MEAETN.

MeTda Tn d1ACTPWAON Kal CUPNUKVWON Tou agpoXaAikou Tng M.T.M. 0.155 (3A) kai npiv anod TI¢
£PYACIEC ANOKATAOTACEWC TOU AO@PAATIKOU TANNTA, eKTEAOUVTAI Ol £pYACieC anoENAWOEWC TWV
THNHATWV TWV XEIA®V TNG TAQPOU, MOU £XOUV XAAAPWOEI.

O1 epyaciec auTeg ekTeAoUVTal PE MEYAAN NPOCOXN XEIPWVAKTIKA I HWE PNXavika PJEoa Kal katd
TETOIO TPOMO, WOTE TO TEAIKO MEPIypAPMA TNG TOMUNG va anoTeAsiTar povo and eublypappa
TUNUaTa, napaAAnAa n Kabeta npoc Tov agova TnG Tappou.
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Tnv anoénAwon Twv XaAapwv TUNHATOV TWV XEIA®WV TNC TAPPou akoAouBei ano&nAwon Tou
AUPOXAAIKOU £0pA0EWC £PpOOOV KAl AUTO EXEl XAAAPWOEI, HEXPI TOU 0TABEPOU TOU TURMATOC.

Ta npoidvTta ano&nAwoswc r anopgakpuvovTal dueoa f dieuBeTolvTal Kal evanoTiBevTal KaTd
TETOIO TPOMO WOTE va pnNv napeunodifouv Tnv kivnon nelwv kal oxnUatwv. AKoAouBei n
OUMNAAPWON TNG TOMNG WE AapPoxaAiko Tng M.T.M. 0.155 (3A) kal n TEAIKR CUPNUKVWON TNG
EMNIPAVEIAG, MOU MPOEKUWE anod TAV anoEAAwon Twv Xalapwv TUNUATWV Kal TNV apxikn
€NiXwon JeE appoxaAiko, ge dovnTikd pynxavnua kai cuyxpovn diaBpoxn.

MeTda TNV TeAIKN ouunukvwon, epogov anaiTteital, kabapileTal ye okoUNa Kai Je KABe enipgAela
N €MpAaveia Tou augPoxaAikou anod kabe xahapod UAIKO.

MNavw o' auTo yiveTal ao@aATikn npoendAsiyn TUNnou ME - O nou yiveral Baoesl Tnc M.T.M. AZ.
- 11 kai A.201.

AkoAouBei n didoTpwon, v Beppw, TANNTa ano acpaitookupodeua Tng M.T.M. A.265, oc duo,
N NEPICOOTEPEC €AV AUTO €MIBAAAETAl Ano TIGC ApPodieG ApXEC, OTPWOEIC TEAIKOU MAXOUG 5 cm
€KAoTn, cUPPwWva navra HPE TIC EVTOAEG KaAl TIG odnyieg Tou EvrteTaApévou MnxavikoU TNng
ETaipeiac.

1. H kaTtaAAnAn Beppokpacia d1aCTPWOEWS TOU AOPAATOUIYHNATOC, KUPAiveTal HETAEY
120 ka1 135° C.

2. H oTpwon 6a oupgnUKVOVETAl aveEapTnTa YE UNXavika PJéoda, HEXPI apVNOEWG.

3. Anayopeuetal n dIGoTpwaon aAoPAATOOKUPOJEUATOC €AV Ol KAIPIKEG OUVONKEC egival

aKATAAANAeg, kata Tnv kpion Tou EvteTaApevou MnxavikoU Tng ETaipeiac 1 n
aTyoo@aipikr Bepuokpacia gival katwTepn Twv 10° C.

4, H didoTpwon Tou Tannta Oa npaypaTonoleiTal and edIKEUPEVA CGUVEPYEIa Kal n
OUMNUKVWON auTou, &V Bepuw, MOVO HE JNXAvika MeEoa, dnAadrh dovnTika
MNXavhuaTta Kal odooTpWwTHPEG.

5. IdiaiTepn emipélela npénel va Oivetal otn OIA0TPWON TNG TEAIKNG OTPWOEWC TOU
TANNTaQ, WOTE N OAN KATaokeur va Oivel TV €IKOvVa TNG ApTIaG eKTEAECEWC, HN
OlakpIVOUEVN, and To unoAoino 0d00TpwWHd.

6. O1 epyaciec anokataoTAdoews Tou aoPaATikoU TANNTA BewpoUvTdl OAOKANPWUEVEC
MOVO METG TNV QOPTOEKPOPTWON, MeTAPOPa Kkai andéppiyn TwV MAPOIOVTWV
ano&NAWOewWE Tou TANNTA KAM. o€ B€0n nou €MITPENOUV oI appodieg ApXEG Kal Tov
eNIPEAR kaBapiopo Pe okolna n kal vepod €av anaiTeital, TNG eNIPAVEIAg TG TOUAG.

2.1.8. Anokatdoracn nelodpouimyV KAM.

AnokaTtaoTaon TeEXVNTWV NAakwv 1 nAakidiwv nelodpopiwv voeital povov KaTd akeépald
Tepaxia. Apxikd enavapEépeTal To unooTpwua and okupodspa C 12/15 naxoug 2 cm Kal NAave
Tou dldoTpwVETAl aoBeoToTalgevrokoviaua 1 @ 4 Twv 350 kg TOIMEVTOU NAXOUG 2 cm Kal
TonoBeToUvVTAl Ol MAAKEG, idlEC ME TIC NpoUnApXOUCEC, €vTexva oTnv idla yevikd MHE TNV
npoUndapyxouaoa J1aTa&n os aApadid Pe TIG NAPAKEIYEVEC NAGKEG. To appoAdynua TWV NAAK®OV
YiVETAl JE TOlhEVTOKOViapa 1 : 2.
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2.1.9. ®peldpioua KAl ao@AATOOTPWAON

Epooov ol analtiosi Twv appodiwv ApX®V nou Xopnyouv TIG adeleg, niBAAAouvV NpOCOETEC
aoQaATIKEC epyaciec OnA. ¢pelapioya  Kkal aopaitoéooTpwon, TOTE ol epyaciec Ba
npayuaTtonolouvTal wg €ENG:

A. Zg Hn aocQAaATOOTpWHEVN TAPPO

1. Aqaipson 0,10 m uAikoU 3A, cupnukvwon Pe cuyxpovn diaBpoxn kai Xxpnon dovnTikou
HNXavApaTog TNG Tappou.

2. MpoendAeiyn TnG enipdaveiag Tou (3A) e ao@aATiko didhupa Tng MN.T.M. A.201 3 6&ivo
aoQaATIKO YaAdkTwpa okupodepaTtog Tng M.T.M. A.203, s@ooov pnopsi va diatebsi o
anapaiTnTog Xpovog wpIiPavoews Touc.

3.  AildoTpwon piag 1 d0U0 OTPpWOEwvV acPaATookupodepaTtoc Tng M.T.M. A 265, oc
OUMNUKVWHEVO naxog 0,05m.

4.  ZupnuUKvVWOnN TG oTPWONG aveEapTnNTa YE INXAVIKA NECA YEXPI APVAOEWG.

5. ®pelapiopa unoAoinou nAAaToug (MAAGToG anaitnBev anod Tig Apuodieg ApxEg peiov 0,8m)
kal BaBoug 0,05m.

6. Anopdkpuvon TwV NpoidvTwv anoEnAwoswy.

7. ZkoUniopa YE anoppo@nTiKn okouna O0ANG TnG nipaveiac.

8 MposndAeiyn OANG TNG enmipdvelag Pe aoPaATiké OldAupa Tng M.T.MA. A.201 i 6&ivo
aoQAATIKO YAAAKTwHa okupodépaTtoc Tng M.T.M. A.203, s@ooov pnopei va diaTebei o
anapaiTnTog XpOvog wPINAvVOEWC TOUG.

9. AldoTpwon TEAIKNG OTPWONG KUKAOQPOPIAg GUPNUKVWHEVOU naxoug 0,05 m o€ 0An Tnv
gnipaveia, e N.T.N. A.265.

10. Zupnukvwon TngG OTPWONG AveEAPTNTA KE INXAVIKA WETA.

B. 3£ ac@AATOOTPWHEVN TAPPO

1. ®pelapioya anaiTnBevTog NnAAToUC Kail Baddoucg 0,05 m.

2.  Anopdkpuvon TV NpoidvTwv ano§nAwoewy.

3.  ZkoUmioua Pe anoppodnTiKh okouna 0ANG TnG eniPpAveiac.

4. MpoendAsiyn O6ANG TNG enmipdveiag Pe ao@PaATikO didAupa Tng M.T.M. A.201 1 6&vo

ao@AATIKO YAAGKTWHA okupodéuaTtocg Tng M.T.M. A. 203, epocov pnopei va diaTtebei o
anapaiTnTog XpOovog wPIYAvoE®S TOUG.

5. AidoTpwon TEAIKNG OTPWONG KUKAOPOPIAG CUMNUKVWHEVOU naxoug 0,05 m oe O6An Tnv
emaveia, he M.T.M. A.265.

6. ZupnUKvwon TNG OTPWONG AVEEAPTNTA PE PNXAVIKA WEaQ.

‘Onou anaiTeital, oTnv TEAIKN OTPWON KUKAOPOPIag kal aTig dUo NePINTWOEIG Ba yiveTal Eumén
avTioANIoBNTIKOV Yneidwv.

2.1.10. Kpdaoneda - PeiBpa

H epyacia auTtn nepiAauBavel Tnv agaipeon Twv unapXovrtwyv Kpaonédwv n peibpwyv, €av kai
OMou auTo anaiTeiTal, TNV anouakpuvon Twv NPoidvTwv EKOKAPNG, TIG AvVayKaieG EKOKAPEG Yia
KATAOKEUN VEwV Kpaomnedwv I peiBpwv kAl Tnv anokatactacr Toug, oUPPwvVA MHE TIG
anaiThoeIg kal odnyieg Twv apuodiwv apxwv kai Tng EniBAewng.
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2.1.11. Nnoideg TUnou TRIEFF

H epyacia auTr) nepiAauBavel Tnv apaipeon Twv unapxovrwyv vnoidwv Tunou TRIEFF, gav kal
OMouU auTO anaiTeiTal, TNV anodakpuvaon TwV NPoiovTwV EKOKAPNC, TIC AVAYKAIEG EKOKAPEG YIa
TonoBETnon véwv vnoidwyv Tunou TRIEFF, Tnv npopnBsia Kal JETA(POPA NPOKATACKEUAOUEVWY
vnoidwv Kal TNV anokartaoracn Toug, cUPpwva HE TIC ANAITNOEIC Kal odnyiec Twv apuodinv
apxwv kal TG EniBAewnc. =Ta ox€dia Tng napouoac Texvikng Meplypa®nc ouvanTeTal
eVOEIKTIKO OXEDI0 TOMUNCG vnoidag Tunou TRIEFF, onwg autn kabopiletal and TIC appOdIEG
unnpeoieg Tou YMNEXQAE.

ENIZHMANZH: Katd Tnv &KTEAEOn TWV KATACKEUWV ano OKUPOdEUd, XWHATOUPYIKMOV
£pyaciov, epyaciov odonoliag kai onoiwv AAA®WV £pyaciov anaiTouvTal yia Tnv uAonoinon Tou
napovTog €pyou KaBwc Kal yia Ta UAIKG nou NpOKEITAl va XpnoigonoinBouv oTIC napandvw
€pyacieg, npenel va TnpouvTal ol EAANVikEG Texvikeg Mpodiaypageg (ETEM) nou eykpiBnkav pe
To ®EK 2221/30-07-2012, népav Twv TEXVIKWV Npodiaypa®wyv nou ava@epovrtal atnv TeXVIKN
Meplypagrn ToU £pyoU, TWV OMNOoiwV UNEPIOXUOUV WG NAEOV NpdoPpaATEG.

2.2. KaA®mdia — OwWARVEG — aywyoi YEIWOEWG — ZUVOEOHOI - AKPOKIB®OTIA

2.2.1. NpounBeia kai ueTa@opd KaAwdiwv, CWANVWY, AYWOY®OV VEIOTEWC

H npoundeia Twv kaAwdiwv 150 kV XLPE 6a yivel cUNpwva Y Ta avapePOPeVA OXETIKG oTnV
>UpBaon. Ta kaAwdia 6a cup@wvouv Ye TNV avTioToixn Texvikn Mepiypadn.

Ta kaAwdia 6a napaAn@Bouv eni CUOKEUAOUEVWY PETAAAIKOV OTPOPEIWV, OTA PAKN MOU £XOUV
unoAoyioTei anod Tov Avadoxo, cUPpwva YE TNV YEAETN KAl TNV €MTONou diepelvnon.

Idi1aiTepn npoooxn Oa npenel va diveral kata Tn OIAPKEId TwWV (PACEWV TNG POPTWONG KAl
EKPOPTWONC TWV CUOKEUAOHEVWV HETAAANIK®OV OTPOPEiwV, yia TNV ano@uyrn KAKOOEWV TOUG
1600 oTa idia (napapoppwuéva NTepUyIA KUAIONG, napapdépewon onng dagova TUunavou
K.A.M.) 000 KAl OTO CUOKEUAOWEVO 0’ auTd KaAwdlo.

MeTa TNV TonoBETNON TWV KAAWSIWV, Ta €V AOYW OTPOYEid, KEVA | JE anokOpuaTa kahwdiou,
Ba anopakpuvovTal ge gUVTOMO XpovikO diaoTnua and To gpyoTd&io pe £€0da Tou Avadoxou
WOTE va Pn dnuioupyeiTal npoBAnua otnv kukAogopia newv Kal oxNHATWV.

H npounBeia, @opToek@OpTWON  Kal HeTapopd Twv ocwAnvwv PVC n PE nou mBavwg
anaitoUvTal yia Tnv eykatdoraor Twv kKaAwdiwv Oa yivouv pe gubuvn kar £€£0da Tou
Avadoxou.

MNa TIC avaykeg yeiwong Twv AAKKwV OuvOeopwyv Oa vyivel npoundeila  noAUkAwvou,
ENIKAOOITEPWHEVOU YUMVOU aywyoU yeiwong, diatopng 1x50 mm2 Cu kabwg kai papdwv
YEIMOEWC Adnd avoEeidwTo XaAuBa f XaAKO WNKOUG TPIWV METPWYV, av KpIBsi anapaitnTo.

H npounBeia, @opTOEK@OPTWON KAl PHETAPOPA TWV NApaAndvw UAIKOV KaBwg kal kabs aAiou
HIKpoUAIKOU nMou anaiTeital yia TNV €yKATaoTacn Toug 8a yivouv pe £€€o0da Tou Avadoxou.
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H npounBeia, peTagopd kal TonoBETNON Tou KAAWOIOU ONTIKWV IVWV Kal 0noiou dAAOU UAIKoOU
gival anapaitnto yia TNV v AOyw epyacia (TpICwWANVIO, PPeaTia OIEAEUCNG 1 OUVOECHWV,
ouvdeopol, enavaAnnTeg kAn.), 8a yiverar and Tov Avadoxo, cUPpwva PE TIG NpodiaypaQEeg
Nnou ava@EpovTal aTo KeP. 7 TN napouoag Texvikng Mepiypadnc.

H npounBeia, peTagopd kai TonoBeTnon Tou Aciou owAnva 3 kavadiov 50 yia Tnv
TonoBETnoN Tou Nnapandvw KaAwdiou onTIK®WV VoV, Ba yivetal and Tov Avadoxo, ocUupwva e
Ta ava@QepOPeva OTO KeP. 5.2.9 Tng napoucag Texvikng Meplypaenc. Egooov anaiteital
TONoBETNON QPEATIOV KATA MNKOG TNG O00guonG Tou Aciou owAnva 3 kavaAiwv ®50 yia
OlEUKOAUVON TNG TonoBETnonNG Tou KaAwdiou oOnTIKWV IVov, Ba TonoBesTnBouv @pedTia
dlacTacewv 70x70cm, cUP@WVA Kal JE TIC 0dnYieg TNG eniBAswnc.

2.2.2. Eykartacraon KaAwdiwv — cwAnvwyv

O Avadoxog Ba npénel va eykabioTd Ta undyeia kaAwdia 150 kV, oUupwva pe Ta akoAouba:

O1 €pydacieg €ykAaTAoTAoNG OUVIOTATAl vd yivovTdl o dUo PETWNA MPOKEINEVOU va MPEIWBEl o
OAIKOG XpOVOG €£YKATAOTACNC.

Metra Tn J1GvoIiEn Twv XAVTAKI®OV  TUMIKAG OIATOPNG, aAAd Kal XAvTaKi®V au&nuevwv
dlaoTacswv AOyw TOMKwWV €unodiowv cUPQwva Pe Tnv Texvikn Mepiypagn Tou ‘Epyou kal Ta
oxedla PeAETNG, o Avadoxoc 6a TonoBerei To NpwTo (1°) OTpWHA AENTOKOKKNG AUMOU
AaTopeiou, enixpiopatog kai 6xI okupodENATOG, naxouc 10 cm kal Navw oTo oTpWHa autd, Ba
TonoBeTouvTal €I0IKA Yid TO OKOMO AUuTO pdoula eKTUAIENG TOUu povonoAikoU kKaAwdiou kaTd
oUMMETPa dlaoTnuaTra, oxi heyaAlTepa Twv 2 m.

Ev ouvexeia, 6a ekTuAiyovtal Ta povonoAikd kaAwdia and To HETAAAIKO OTPOQEio HE TN
BorBeia unxavikng eKTUAIKTpIaG HE OdUvaupn €AENG TouAdxiotov 4 tn  guvexoUg
OUVAUOUETPHOEWC Kal TWV pPAcUAWY eKTUMENG 1 ME TNV PBonbBeid nNAEKTPIKWOV PAOUAWV
TAUTOXPOVNG CUYXPOVIOUEVNG Kivnong TonoBeTnuéva oe diaoTnuaTa oxi HeEyaAuTepa Twv 25 m.
H unxavikn ekTUAikTpia 6a npénel va O1aBéTel KATAYpaAQIKO MNXAVIOPd yid Tn OUVEXN
Kataypagn Tng duvaung €AENG kab’ 0An Tn didpKela TNG EKTUAIENG. AvTiypa®o TnG KaTaypaeng
Ba napadideTal NeTA TNV OAOKARPWON £€kaoTng €AENC oTnv EniBAénouca Ynnpeoia Tou AAMHE.
MeTd TNV eKTUAIEN Twv KAAWdIwV KAl TNV a@aipeon pdoulwv eKTUAIENG, Ta kaAwdia Ba
TonoBeToUvTal ME 101QiITEPN MPOOOXN OTNV MOVIMN B6€on Toug, XEIPWVAKTA, €NAVw OTOoV
JlaUOopPPWUEVO NUBPEVA TNG TAPPOU CUPPWVA PE TNV dIATAEN nou npoBAENETAl anod Tn HEAETN
(gninedn TONOBETNON N TPIYWVIKN) CUMNEPIAAUBAVOUEVWV TWV EENG:

a) Eubuypdpupion Tov KaAwdiwv.
B) IoonapdAAnAn TonoBEéTnon TwV KaAwdiwv.

y) Mepideon Toug (Tpiywvikn d1ATAEN) O ANoOTACEIC £WC 2M WE KATAAANAOUG NAAOTIKOUC
OQIYKTRAPEC eAAxIoToUu NnAdTouc 10 mm.

Mpokeigévou va nioTonoinBei n KaAr PeTagopd Kal TonoBETnon KABE TUANATOC TwV KAAwdiwv
1oxU0G, Ba ekTeAeiTal pe eubBUvn Tou Avadoxou, NAEKTPIKN OOKIUN HE epapuoyn Taong 10 kV
d.c. yia t=1 min peTafl Tou peTaAAlkoU pavdua kal TnG €EWTEPIKNG enmigpaveiac Tou PVC
oUhQwva Pe 1o IEC 229 .

O avddoxog E€xel UNOXPEWGN va MpayddTonoingel TIC anapaiTnTEG €pyacieg yia TIG JOKIHUEG
aUTEG KaBWG Kal yia Onolec AAAEG €ival UMNOXPEWTIKEG OUMQWVA HE T avagepopeva arn
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>UuBacn, evappovilopevoc NAAPWG PE TIC odnyieg¢ TnG enifA€noucac unnpeciac yia Tnv
ao@dAeia kar Tnv eniTuxia Tng SOKIWNAG.

M’ autd To okono Ba unoypdagovTal and Tov UunelBUVO TWV PETPAOCEWV Kal Tov EvTeETaApEvo
Mnxaviko Tnc ETaipeiac oxeTikéc EkBETEIC emTUXIAC TNG €V AOYW OOKIUNG.

H eniTuxia Tng SokIKNG auTng, dev anaAAdooel Tov Avadoxo and TIC OUMBATIKEG TOU gUBUVEC
£€w¢ kal Tnv OpioTikh MapaAaBn Tou 'Epyou, kKab’ 6gov n v Adyw dokiur 6a enavaAngOsi kata
TUNMATA N 0 0AOKANPO TO PAKOC TNG KAAWOIAKAC YPAUMNG KAl HETA TNV KATACGKEUN OAWV TWV
OUVOECHWV,

Ta kaAwdla 6a kaAunTovTal ano €va deutepo (2°) OTpwUA AUUOU AdTopeiou, Ot Mid
gupnukvoUPevn oTpwon Twv 27 cm 13iwv I010TATWY O0nwc To Np®wTo (1°). TN cuveéxela Navw
oTto OeUTEpPO OTPpWHA, £@OCcov anaitnBei kar katoéoniv ouvevvonong He Tnv EmiBAEnouca
Ynnpeoia, 8a TonoBeTeiTal N owAnRvwon Asiou cwAnva 3 kavaAiwv ®50 yia Tnv dIEAEUON Tou
kaAwdiou onTikwVv Ivwv. O owAnvag 6a kaAunTeTal ano €va oTpwua dupou AdTopsgiou Ndxoug
23 cm Kal Nnavw anoé autod To GTPWHA Yid AOYOUG UNXAVIKNAG NMpooTaciac Twv KaAwdiwv, Ba
TonoBeTnNBoOUV oI NAAKeG enmKAAUWNG KATAOKEUAOHUEVEG CUMGPWVA HPE TNV npodiaypagn Tng
napaypdagou 5.2.6 TnG napouoag Texvikng Mepiypaeng kai Mpodiaypapwv. MeTd Tnv
OAOKANPWON TNG €NiXwWonG Tou XavTakioU Kal Aplv TNV enava@opd Tou 0000TPpWHATOC, EPOTOV
NPOKEITAl YIa XavTakl gni dnuooiwv odwv, 8a npayuatonolsital n €AEN Twv KAaAwdiwv ONTIKWV
IVOV.

Na va TonoBetoUvTal oI NAAGKEC npooTaciac akpIBwG navw and Ta kKaAwdia 6Oa
XpnoigonoiouvTal Hikpoi EUAIVol ndooalol, nou Ba dsixvouv Tnv akpifn 8£on Twv KAAwdiwv.
Eav dev anaitnBsi TonoBETnon kKaAwdiou oNTIKWV VOV, Td KaAwdia 8a kaAuntovtal and duo
01a00X1KA OUUNUKVOUNEVEG OTPWOEIC AUPOU AdTodegiou ndxoug 25 cm €kaoTn.

'‘OAd Ta napandvw oTpwuata duupou AaTtopeiou Ba cupniedovTal PE XEIPOKONAVO 1 €AA@pU
MNXAVIKO PETO.

Ta kaAwdia 150 kV nou TonoBeTouvTal 0TO XAVTAKI Ba npeEnel va kaAUnTovTal PEXP! Kal TNV
NPWTN OTPWON TOUAAXIOTOV Tnv idla nUEpa €ykaTtdoTacng Toug. Av auTo Oc eival duvaTto, Ba
NpENEel va npooTateuBbouv Ta KaAwdia, og OAO TO PNKOC TOUG, UE XOVTpooavideg o axnua A.

MpokelyEvou va eival epIKTO To napandavw Ba npénel o Avadoxog va €xXel ETOINOTNTA Yia EAEN
and Tnv nponyoupévn nuépa, 0TA NAPAKATW :

e O unNXavikog €E0NAIONOC TNC EAENC va €ival TonoBeTNUEVOC OTNV TAPPO.

e Ta oTpogeia va sival TonoBeTnuéva €i¢ TNV 6€on €AENC oUTWC WOTE N WPA Evapéng Twv
€pyaciov €AENC va unv unepBaivel Tnv 8n n.J. € OIAPOPETIKA NEPINTWON Ol EPYATies
£€AENc Ba peTaTibevTal yia TNV €N0OPEVN.

Kabe @opd nou To kaAwdio TonoBeTeiTal kovTa og dikTua AGAAwv Opyaviopwv K.Q. (O.T.E.,
E.YA.A.M., A.EM.A., k.A.n.) Ba npénel va npooTaTeUeTal €NAPKWC, ME KATAKOPUPEG MAAKEC
EMNIKAAUYNG TONOBETNHEVEG KOVTA 0TO KAAWDI0, and PHEANOVTIKEG Epyaadieg kal napePPATEIC Nou
gival duvaTo va yivouv kovTd Tou and aAAouc OpyaviopoUc K.Q. kal cUhpwva Je Ta IoxuovTa
oxedla Tng ETaipeiac.
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2.2.3. Eykatdoraon aywyou YEIWOEWG

Eidikd yia Tn d1avol&n Aakkwv ouvdEopwyv, o Avadoxoc kal o anootacn 50 m and autoucg Ba
TonoBeTei oTov nuUBpéva Tou XavTakioU MpPIV TV OTPWON Tou npwTou (1°Y) oTpwPaTOoC
AENTOKOKKNG dAUMOU  AdTopeiou, NOAUKAWVO, EMIKAOOITEPWHEVO YUPVO aywyo veiwong,
diaToung 1x50 mm? Cu, ( €vav r nNepICCOTEPOUG) O OMoiog Ba KATAARYEl WC AVAPOVA EVTOG
TOU AAKKoU oOuvdéouwv. [MA€ov autwv ano Tov avadoxo, avaloya HE TIC aANAITHOEIG
avTIOTAOEWC Yeiwong, unopei kalr va InTnBesi n TonoBETnon pdaBdwv YEIWOEwC, nou Ba
ouvdebouv oTov napandvw aywyo.

2.2.4. NpounBeid, YETAQOPA KAl CUVAPHOAOYNON aKPOKIBWTIWY KAl gUVOECUWY KAAWJIIwV
150 kV

Ta akpokiBwTia kal ol cUvdeopol Ba npénel va CGUPQWvVOUV HE TA XAPAKTNPIOTIKA TNG
napouoacg TexVvikNG MeplypdPnc Kal Ta XApakTnpIoTIKd Tou cuoThuatog. O oxediaopuog Toug
npenel va eEacpalilel NAfpn cunBaToTNTA PE Ta OUYKEKPIPEVA KaAwdia 150kV Tunou XLPE, Ta
onoia B6a eykatactabouv oTo £pyo. MNapdAAnAa, npEnel va €xel KATAOKEUAOTEI avTIiOTOIXOG
ouvdudopog Ot TouAdyioTov OUO €pyad €ykKaTaotaong unoyeiwv kaAwdiwv, Xwpic va
napouaciacTouv npoBARpara oupBatdéTnTag, TOoo oTnv ¢Acn KAaTAokeung 600 Kal oTnv
METEMEITA AgITOUpyia Kkal va &xouv npayuatonoinBei ol JOKIYEC CUOTAMATOC KAAwdiwv -
OUVOEOUWY — akpokKIBwTiwv idlou TUNou, cUPPwva Pe Tov Kavovioud IEC 60840, TeAeuTaia
£kdoan.

Ta akpokIBwTia kal ol gUvdeopol Ba Npénel va NEPACOUV OAEC TIC OOKIMEG MOU ava@EpovTal
oTnv TeAeuTaia €kdoon Tou KavoviopoU IEC-60840, cav pepovwuéva €EapTnuata kKal oav
ouoTnua anoTeAoUPeVO anod KaAwdio, CUVOEOUOUC Kdl akpokiBwTia idlou TUMOU HE Ta
NPOCMEPONEVA.

Ta unoyela kaAwdia Tng d1aoUVOEoNC KATAANYOUV O AKPOKIBWTIA £0WTEPIKOU XWPOU OTIC
nUAec GIS Tou véou Y/ GIS Adaupiou Kal OTIC NPOG KATAOKeUR NUAec GIS Tou Y/Z ZUpou ot
oupewvia pe To npdéTuno IEC 62271-209 yia GIS.

Ta akpoKIBWTIA E0WTEPIKOU XWPOU TNG ZUpou npeEnel va sival nAnpn (aposviko Kal BnAuko).
Ta BnNAUKA TwV akpoKIBWTIWV E0WTEPIKOU XWPOU Yyia Tov Y/ ZUpou NpEnEl va €ival €Tolua
NpoG AanooToAN o€ pia f nepiocoTepPeC dieuBuvaoelg nou Ba unodeixbolv and Tov AAMHE evTog
£VOG NNVOG ano TNV unoypagpn TngG oUnBaong €10l WOTE va eykaTaotabolv epyooTaciakd ano
TOUC KATAoOKEUaoTEG Twv GIS. Ta akpokIBwTia eowTepikoU yia Tov Y/ Aaupiou anoteholv
avTikeigevo aAANnG epyoiaBiac (MpounBeia kal EykatdoTaon).

e avTioToixia pe Tn dlacuvdeong Aauplo- ZUpog/I, yia Ta undyela kaAwdia 150 kV TUnou
XLPE 03ev npoBA&neTal xpron ouvoEauwy 150 kV.

MNa Tnv ouvdeon Twv unoyeiwv kaAwdiwv 150 kV pe Ta avrioTtoixa unoBpuxia, 6a vyivel
npopnBeia katdAAnAwv ouvdéopwv 150 kV Y/T - Y/B kaAwdiou. O1 ouUvdeopol Ba
HeTa@epBoUV pe eubBUvn Tou Avadoxou €nITONMOU TOU €pyou Kal Ba cuvappoloynBouUv and
€EEIDIKEUNEVO OUVEPYEIO oUVapuoAOynong.

H npounBeia, QopToekPOPTWAON, METAMOPA Kal TonoBETNon OAWV TWV NApanavw UAIK®OV
Kabwg kal KaBe aAAou UAIKOU (METAAAIKO KIBWTIO AUOHEVWV ENAP®V, CUYKEVTPIKO KAA®JIO yia
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ouvdeon PNavduwVv PE TO KIBWTIO, OTOIXEId OTEPEWONG TOU KaAwdiou K.A.M.) nou anaiTeital yia
TNV ouvappoAdynon Toug, Ba yivouv pe €€0da Tou Avadoxou.

Ta e€eidikeupéva ouvepyeia ouvapuoAdynong Ba npénel va sival oe B€on va nNapouciaocouV
BeBaiwoeic eunelpiac and CUPMETOXN O NMAPOUOIEC CUVAPHOAOYNOEIC O Tpia TouAdxioTov
avTioToixa €pyd, Kabwg kal Ta kKAatdAAnAa nioTtonoinTikd noloTnTag and aveEapTnToug
Opyaviopoug, oTav Toug {nTnOsi.

2.3. TonoB£TnonN NAAK®V — NAEYHATWV — NIVAKIS®V ENICAHAVONG

META TNV €KOKA@PM TOU XAVTAKIOU o€ Tuniko Babog 1,80 m aAAd kar au&nuévo Babog Aoyw
gunodiwv, B6a TonoBeTeiTal OTPWHA AENTOKOKKNG GHUMOU AdTOMEioU, emixpiopaToc kai Oxl
OKUpOOEuaTog, naxouc 10 cm kal Navw OTO OTPWHA auTo Ba TonoBeTouvTal Ta kaAwdia 150
kV otn d14Ta&n ekeivn nou npoBAEneTal and Tn HeAETN. Mpiv TNV kdAuywn Twv kKaAwdiwv Ba
dlevepynBoUv OoKIJEC TAOEWG PE euBUvn Tng ETaipeiag, ol onoieg 6a nioTonoioUv TNV KAAR
METapoOPd Kal TonoBETNoN Tou KaAwdiou 10XU0C. Ta kaAwdia B6a kaAunTovTal ano éva deUTeEPO
(2°) oTpwua APPOU AdTopEiou, o€ pia OoTpWOon Twv 27 cm 10iwv I1I310TATWV ONWG TO NPWTO
(1°). TéAog Ba TonoBeTeiTAI TPITO OTPWHA APUOU ADTOHEIOU NAXOUG 23 cm.

MNavw oTo oTpwua autd Ba TonoBeTouvTal yia AOyoug UNXavikng NpoaTaciac Twv KaAwdiwv ol
NAJKEG ENIKAAUWYNG KATAOKEUAOWEVEG cUMPwva Je TNV npodiaypapn AKZA-253 / AEK 01 kai
Ta oxedia TnG Etaipeiag, ndvw and Ti¢ nAdkeg Ba enakoAoubei veéo oTpwpa naxoug 0,05 m
napoOuolo JE TO MPonyoUHEVO.

Ma va TonoBeToUvTal oI NAAKEG akpIBw¢ navw and Ta kaAwdia 6a xpnoigonolouvTal PIKPoi
EUAIvol ndooalol, nou Ba deixvouv TNV akpifr B€on Twv KAAWSIWV.

H undAoinn Tappog navw ano TIC NAAKES, 6a GUUNANPWVETAl JE OTPWOEIC NAXOUG 25 cm ano
UAIKO Tng M.T.M. 0.155 (3 A).

TéAoc nadvw ano TIC TaPpouc Ba TonoBeTEITAl To NAEYHa enionuavong KaAwdiou Twv 150 kV.

S € NepinTwaon agaipeong Tou NAACoTIKOU NAEYNATOC €NICHPAVONG TWV UMNOYEiWV KAAWdiwv, o
Avadoxoc Oev apeifeTal I1IB1IAITEPWC KAl TO MAEYUA MEPIEPXETAl OTNV KUPIOTNTA Tou, O Onoia
KATAaoTaon Kal av Bpiokerai.

'‘OAd Ta napandvw oTpwHATA AUUOU AQTOMEIOU HEXP!I Kal TOo MAEyHaA EMiCAPAvONG Twv
kKaAwdiwv (150 kV ) 6a cupmelovral PE XEIPOKOMAVO 1 eAA@PU HPNXAVIKO HECO &V Td
unoAoina UAIKG cupnAnpwong Tou XavtakioUu (3A) 6a cupniéfovral Kavovika O OTPWOEIC
naxouc nepinou 0,25 m e pnxaviko dovnTh evw Tautoxpova Ba diaBpeExovTal.

Mpénel va onueiwBei 0TI Ta kaAwdia 150 kV nou TonoBeToUvTal 0TO XAVTAKl ©d npenel va
KaAUnTovTal NEXPI Kal TV NP®TN OTPWON TwV 27 cm TOUAAXIOToV TNV idla NEpa eyKATAOTACHC
Touc. Av autd Ot yivel duvatd vyia evreAwg anpoBAenToug Aoyoug, 6a npénelr yia va
npooTateubouv Ta kaAwdia va kKaAu@Bouv o' OAo TO PAKOG TOUG PE XOVTpooavideg o oxnua
N.

KaBe @opd nou 1o kaAwdio TonoBeTeiTal KOVTA OE €yKATAOTACEIS AAAwV opyaviouwy (O.T.E.,
E.YA.A.M., A.EM.A. kAn.), Np€nel va npooTaTeUETAl HE KATAKOPUPEG MNAAKEG EMIKAAUWNG
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TOMOBETNPEVEG KOVTA OTO KaAwdIo, anod HPEAANOVTIKEC €pyaciec mou eivalr duvatd va yivouv
KovTa Tou and aAAoucg opyaviopouc.

Me TO nEpac Twv epyaciov o0 AvadoxoG €ivadl UMOXPEWHEVOC vd TOMOBETAOCElI MIVAKIOEC
gnionuavong unoyesiov KaAwdiov YWnARg Taong 150kV, oUppwva Pe TNV TEXVIKN NEPIYpAPN
AAMHE niou diveTal oTo TEUX0G Twv TexVvikwv Mpodiaypapwv, ota ne(odpouia KAl 0 TOiXoUuG
nepi@pa&ng oikodouwv ava 50m cUp@wva Pe TIG unodei&eig Tou EvTeTaApyeEvou Mnxavikou.

2.4. KaTaokeun QpeaTiov KAl UNOOTPMOHATOG AGKK®OV CUVOECHMV

2.4.1 KaTaoKeun QpeaTiov

>TIC EPYACIEC KATAOKEUNG PPEATI®WV CuPnepIAapyBavovTal Ta €ENG:
a) Exkokagn ¢peaTiou.
B) TonoBeTnon oidnpoTunou f EUAGTUMNOU yia TNV BAcn Tou ppeaTiou.
y) TonoB&Tnon o1dnpOTUNOU Yia TA ToiXia TOU (pPEATIoU.

0) H okupodérnon Tou @peaTtiou (Baon & OTOIXEid) CUMNEPIAGMBAVONEVWV KAl TWV
UAIKQV.,

€) TonoB£Tnon nAdiciou KAl KAAUPPATOG PPEATIOU.
oT) Epyaociec enavapopdacg nefodpopiov — 0dwv (CUPNEPIAAUBAVOVTAl KAl TA UAIKA).
O1 aVWTEPW €PYATies YivovTal o€ dIAPOPETIKEC XPOVIKEG OTIYHEG.

Epdoov o Mpoo@épwv €nIAEEEI TNV TONOBETNON MPOKATACKEUACUEVWY (QPEATIWY, MPENEl va
unoBaAiel Npog €ykpion oTnv €nifAEWn Ta TEXVIKA OTOIXEId TOUG Kal Onoia NIoTonoinTIKa Tou
{nTNBoULV yia eniBeBainwon TNG IKAVONoINTIKAC CUPPWVA KE Ta NApandvw KaTAaoKeUNG TOUG.

2.4.2. KaTaoKeUun unooTpwuaToc AdKK®wV ouvdEguwy 150 kV

To okupOdepa nou Ba xpnoiyonolgiTal NPENEl va avTanokKpiveTal Npoc To okupodegua Tunou C
12/15 Twv KAvovIoH®WV TEXVOAOYiag okupodEPaTog nou 1oxUouv kal npog To N.K.0.X (dpBpo
4). 3TIG OUO eKATEPWOEV YWVIEC TOU UNOCTPWHATOG 6a TonoBeTNOoUV PUNETOREPYEC uNkoug 30
cm ol onoieg Ba ouykoAANBoUV PE ToV ONAIOWO TOU UMNOCTPWHATOC KAl €Mi AUTWV OTo eAeUBepO
akpo Ba ouykoAANnBei yndpa yeiwong xaAkoU 7 X 10 ekaTtooTwy, naxoug 4 xiA. Mipw and Tov
Aakko Ba TonoBeTNBEi ENIKAoOITEPWHEVOG aywyog yeiwong 1 x 50 mm2 Cu, o€ ageon enagn
HE TOo £€3agog (OXI eyKIBWTIOYEVOC), 0 onoiog Ba ouvdebei oTic dUO PNAPEC YeEiwoNg, OTIG
onoiec Ba ouvdeBoUvV eniong ol aywyoi YEIWoewC PAKOUC 50 MPETPWV £KAOTOC, MOU E£XOUV
TOonoBeTnOel ekATEPWOEV TOU AAKKOU OTO XaVTAkKl ONWG KAl O aywyoC YEIWOEWG MpoG TO
KIBwTIO JdlaoTaupwong pavduwv. O AvadoxoG npeENsl va MEPIYVAOEl WOTE META TNV
OAOKARPWON TOU CUOTAMATOC YEIWONG Tou AAKKOU va OlanioTwoel PE KATAAANAN HEBodO
METPNONG, TNV TIYA TNG avTioTadong Yeiwong kal €av autn Oev €ival IkavonoinTikr, va
TonoBeTnBolv pdapdol yeiwong and avoEeidwTo XAAUBA N XAAKO MWNAKOUG TPIWV HETPWYV,
NEPIYETPIKA TOU UMNOOTPWMATOC TOU AJKKOU, XWHEVOI OTO €dagoG. Me TnVv NeEPATWON TWV
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EPYACIOV €Ni TWV OUVOEOPWY, Ol oUVOeouol Ba eyKIBwTIoToUV PE OKUPOdEPa XwpPic OPWG va
HETAKIVNOOUV ano TIC TEAIKEC O£oeiC ONOU Kal €£xouv TonoBeTnBei and To CUVEPYEiO TWV
OUVOEOoHwWYV. EvOeIkTIKG 0XEDIA YIa TOUG AGKKOUC OUVOEOUWY nou Ba xpnaoigonoinbouv €xouv
WG €ENG:

a) Me diakonn (diacTaupwon) Haviu@V.

>e avTigToixia pe TN diacuvdeong Aaupio- XUpog/I, yia Ta unoyeia kaAwdia 150 kV TUnou
XLPE dev npoBAgneTal xprion ocuvdsouwyv 150 kV.

B) ZUvdeopog Y/B — Y/T KaAwdiwv 150kV

O AakkoG ouvdéopwv Y/B- Y/T KaAwdiwv 6a kKaTaokeuaoTei evOEIKTIKA OUPNPWVA PE TO OXEDIO
TMIM-2050 oTtnv nAgupd Tou Adupiou Kal CUPPWVA PE To oXedIo TMIM-2050A otnv nNAgupa
NG ZUpou.

Ma Tnv nAeupad TNG ZUpou, AOYW EAAEIYNG Xwpou, aAAd kal TnGg unap§ng Tng MOVIUNG
avTioTAPIENG TwV EKOKAPWV OTN JUTIKA NAEUPA TOU UPIOTAPEVOU AAKKOU OKUPOOENATOG, Ogv
gival duvaTdv va TonoBeTnBei 0 VEOG AAKKOG 0ToV i010 XWPOo KAl oTAdun KE Tov apxIko.

Na To Adyo autd Ba anaitnBolv eEeidikeupéva €pya MMoAiTikou MnxavikoU Ta onoia
neplypagovral avaiutikad oto Mapaptnpua A8 «TEXNIKH MEPIFPA®H TQN EPIQN
MOAITIKOY MHXANIKOY 3ZTHN nNEPIOXH THZ nMPOZAINAAQZH:EZ TOY 29Y
YMOBPYXIOY KAAQAIOY ANO AAYPIO 2TH NHZO ZYPO>» Tou napovTog TeUXO0UG.

Ta £pya MoAiITikoUu Mnxavikou nou 8a anairrnBoulv yia Tn diacuvdeon €ival Ta €ENG:

1. Adkkog diaouvoEeDNG.

2. Toixo¢ avTIoTAPIENG ENIXWOEWV NPOG Ta JUTIKA KAl EVOEXOUEVWC NPOC VOTO.

3. ZU0TNUa OTEPEWONG KAAWdIwV yia TNV avappixnorn Toug PEXP! Tn B€on Twv avapovwv oTd
OUTIKA TOU UQICTAPEVOU AGKKOU OTn oTadun +6,20 m.

4. NIBoppINEG NPOOTACIAG TWV KATAOKEUWV KAl ENIXWHATWV and KUPATIOWO.

O anaIToUPEVEG HENETEG EQAPUOYNG TWV EPYWV MoAITIkoU MnxavikouU €ival ol €§nG:

1) FewTeXVIKN WEAETN £pywV BePeAiwONG Kal avTioTnpPIiEEwy.
H FewTexVvikr MeAETn Ba npEnel va avTINeETwNI(El ENAPKWG Kal alTioAoynueEva Ta E&ng
B<uara:
a) Mé£6odoc ekOoKA@NC Kal avTioTAPIENG OKAWHPATOC AAKKWV OldoUVOEONG Kal €AEYXOG
unoyeiwv UdATWV KaTd TNV KATAOKEUN.
B) M£Bodoc BepeAimwong Tou Adkkou dlaouvdeong ,
y) M&B0d0G POVIUNG avTIoTHPIENG TWV ENIXWOEWY AvavTn Tou AAKKOU, £€TOI WOTE vda
€ival autog HEANOVTIKA €NIOKEWIHOG.
0) M£60d0G oTNPIENC TWV ANAITOUNEVWY KATACKEUMV YId TNV avappixnon Twv KaAwdiwv
Tou 3 @AcgewV OTo £ninedo +6,20 m.

2) ZTaTikn MEAETN Adkkou d1acUvdeang

H >TaTikf MeA£Tn agopd Tooo Tov id10 To Adkko dlacuvdeong 000 KAl Ta (PEPOVTA CTOIXEIA ano
ONMAIOUEVO OKUPODENA TOU CUCTANATOC MOVIUNG avTIOTAPIENG TwV EMNIXWOEWV KAl TNG
KATAOKEUNG Yia TNV avappixnon Twv KaAwdiwv.
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3) AIJEVIKN Kal YEWTEXVIKN MEAETN €pywV NpooTaciac and KUPATIoPO

H Aigevikp MeAeétn a@opd To 0xedidopo To AIBOPpPINTOU AvaXwWHATOGC MpooTaciac Twv
ENIXWOEWV KATAVTN TOU apxikoU AAGKKou 31aoUvdeong kKabwc Kal TwV analToUHEVWV £pYwV
npootaciag Tou idloU Tou VEou Adkkou Olaolvdeong ano kKupaTiopd. MapdAAnAa Ba
nepiAauBaveral kai n FewTexvikn MeAETn TwV €pywv npooTaciag and KUUaTIoPo (EAEYXOG
YEVIKNG euoTabdelag kal Bgpelinonc).

O Avadoxog 08a pepigvioel yia Tnv adsioddéTnon (av anaiTeiTal) Kal KATAoKeUn Tou AGKKoU, Ta
ox£01a Tou onoiou Ba npokUWouUV anod TIC Napanavw PEAETEG.

Oa npénel va TnpnBei andoTtaon aogaieiag and Tnv undpxouod unodoun TOON WOTE va
dlacpaAiobei To 0TI dev Ba ennpedlovTal YeEITOVIKA KUKA®PaTa (kaT’ eAaxioTov 5u).

O TMpoogépwyv MMopei va enAEEsl evaAAakTikn oxediaon AAKKOU OUVOEOUWV. & KABE
nepinTwon o NpooPEpwy NPENel va CUUNEPIAGBEI OTNV OIKOVOMIKN NMPpoogopd TOU TA OXETIKA
ox£010 AKKOU CUVOECHWV.

2.5. Kataokeun 31aBaong - eyKIBMTIOHOG TOV KAAwdiwv 150 kV

>Ta onueia diaoTalpwong PeE KABETeG 0doUG, YE KEVTPIKOUG aywyoug Opyaviouwv (OTE, AEH,
AEMA, EYAAT) ) AnuoTikwv Enixelpioswv 'YOpeuonG-AnoxXETEUGNG KAl YEVIKA GE OMOIO GNUEIO
TnG 60guong anaiTeiTal, WETA TNV OUMGWVN YVOMUN Kal TIg odnyieg Tng EniBAeywng,
NPAyUaTonolgiTal TEXVIKO £pyo KATAOKEUNG dOlapaong, onou Ta kaAwdia eykiBwTifovTal vid
KaAUTEpN NpoaTaagia, Onwg Ppaiveral 6To oUVNUUEVO OXEDIO.

Ta BRuaTa nou akoAouBoUvTal KaTa TNV KATACKEUN TOU TEXVIKOU £pyou €ival Ta €ENG.

e Apxikd o nNuBuévac Tng Tagpou eEopaAuveTtal kal kaBapileTal. AnougakpUvovTal 6Ad Ta
UAIKG ONwC NETPEC, pilec KAN. Kal dlaoTpWVOVTAl TA EVANopEivavTa npoiovTa EKOKAPnG.

e 3Ta onueiad mou To Avolyha TnG TAPPou eival PJeyaAUTEPO and auTo TNG CUMBATIKNAG
dlatouncg (Eykapaoia diatoun) kaAounwveral 0e€id kal apioTepd o Uwocg 60cm.

e 3TN OUVEXeld TOMOBETEITAI KATA WAKOC TNG di1dBacng kal NEPIPETPIKA JIMAN OTPpWON
OoHIKOU NA&ypaTog (ddpivyk ) Tunou T 196. Agrivoupe navra eAaxiotn andortaocn 5cm
and Tnv napeid.

e AkoAouBei n TOMoOBETNON €EAMETPWV NAACTIKWV OWARVwv PVC 6atm ®160mm. Ol
owARveg TomoBeToUvVTAl 10onNapdAAnAa peTa&l TOuCc MeE anoortaon 25cm. ITnv
nePINTWON TNG TPIYWVIKAG O1aTagng npofaivoupe oTn nepideon Twv MNAACTIK®OV
OWANVWV YId va Pnv YETakivouvTal.

e 3TN OUVEXEld OKUpOdeTEiTAl N TAPPOC OCUPPWVA WE TNV OupBaTtikni OlATOMR ME
okupodepa C12/15 cUuQWva HPE TOUG KavoviopoUg TexvoAoyiag okupodépaTtoc. H
nANPwWoN TNG TAPPou e okupodepa C12/15, éxel KAAUTEpN HMNXAVIKn avtoxn Kai
MEIMVEI TOV KivOuvo KaBI{oswv oTnVv NEPIOXNG TOU XAvTakiou,

e MeTd TNV napéAeuon Tou KatdAAnAou xpovikoU dIdOTANATOC MOU andiTsital yia Tnv
OKANpUVON TOU OKUPOdEPATog (avToxn, avBekTikOTNTd, K.AM.) TonoBeToUVTAl NAvw anod
TO EYKIBWTIOKEVO TUANA NPOKATACOKEUATHEVEG, ONAIOUEVEG, NAAKEG Ofavong.

e AkoAouB&i n NARPwWON TNG TAPPOU HE HId OTPWAON AUHOXAAIKOU, KAAG CUUNUKVWHUEVOU
naxoug 25cm kai n TonoB£Tnon NAAcTIKOU NMAEYHATOC €NICHNAVONG.
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e TEAoC, oAokAnpwveTdl n NAApPwON TNC TAPpPou He OIadOXIKEC OTPWOEIC APHOXAAIKOU
naxou¢ 30cm (ava 30cm oupnukvwon Me dovnTikO Jnxdvnua) kal yivovral ol
AOQAATIKEG OTPWOEIC cUNPwva Pe Tnv M.T.M. A 265.

2.6 AlaBaoceIg HEOW B1AaTPNONG

>Ta TUAMATa onou yia onolovOAnoTe Adyo, dev €ival €PIKT N 00guon TwVv KAAWOIWV ME
€KOKAQN XavTakioU TUMK®V N Kal au&opsiotpevwyv diaotdoswy, Ba npayuartonoisitar diaBaon
HEOW BIATPNONG, OE CUVEVVONON Kal CUPPwVia e TV EniBAénouca Ynnpeaia.

H d1aTaén Twv cwAnvwoswy TnNG d1atpnong 8’ akoAouBei TV TonoBETNON TWV KAAWdIWV ONWG
Qaiveralr ora ox€dla TNG TUMIKAG TOWNG XavTakiou 60suong kal apou AngBoUv unown Ta
avagepopeva ora avTioTtoixa oxedia opilovTioypa@iac Kal WNKOTOMNG Yid TO TUAMA TNG
diaTpnonc.

Katd nepinTtwon: a) av yiveralr €ninedn TonoBeTnon Twv KaAwdiwv 6a xpnoigonoloUuvTal
owAfveg PVC 11 PE 10atm diatopng ®160mm kat’ €AAxIOTO, €vag yid KABe povonoAiko
kaAwdio, o anoaracn oOxl HIKpoTepN Twv 0,25 PETPpWV METAEU Toug B) av YiveTalr TPIYWVIKNA
TonoBETnon Twv KaAwdiwv Oev pnopoUv va xpnoigonoin®olUv XaAUBdivol CwARveG ava
KUKAWHa. EmnAgov 6a npoBAEneTal n TonoBETNON TOU EUKANNTOU TPIowARviou ®50 mm yia
TNV TONoBETNGON Tou KaAwdiou 48 ONTIKWV IVQV.

MNa kaAUuTepn npooTvacia oec €IIKEC NEPINTWOEIC, MMNOPEI va XpnoigonoinBouv xaAupdivol
OWANVEC yia KABe kaAwdio XwpIoTd, HETA and OXETIKA €vTOAN Kal odnyiec Tng EmBAEnouoag
Ynnpeoiag.

STIC NEPINTWOEIG ONOU aAnaiTEITal PEIWPEVO MNAATOG yia Tnv ulonoinon Tng diatpnong, 6a
g€eTdleTal xprion Tou B’ TPONOU AKOMN KAl O£ €ninedn TonoBeTNON TwV KAAWdiwv, HETA anod
npoTaon Tou Avadoxou kal TNV cUPPwvn yvwun Tng EniBAswnc.

To Badog Tng diaTpnong Ba sival TETolo WOTE va anoPelyovTal Ta KoIvwPeAn dikTua (OKQ) kal
Ba npnel va undapxel 1KAvomnoIinNTIKr anooTracn avapeod oTd KUKA®PATa (NepInTwoelc dUo N
NeEPIOOOTEPWY KUKAWHUATWYV) TouAdxiotov 0,5 péTpa n avageoa oTi¢ ¢doeic (nepinTtwon
€ninedn¢ TonoBeTnong) Touhdaxiotov 0,25 PETPA.

H npoo@opd 6a nepiAauBavel ouvonTikr PEAETN TNG dIATPNONG, EVW META TNV unoypagn Tng
oUuBaong, o AvadoxoG ogeiAel va UnoBAAAel MANPn Kal €UNEPICTATWHEVN WEAETN nou Ba
gykplBei and Tnv Ynnpeaoia.

O1 anooTdosig TNG €vap&ng kal Tou TEAoUC TNG dIATpnoNnG, Epocov gugavifovral oTa OXETIKA
oxedla, eival evOelkTIKEG. O1 TEAIKEG anooTdoelg nou Ba epapuooToUv Ba npokUWouv ano Td
anoTeA£0PATa TNG avaAuTIKNG MEAETNG Kal Ba npEnel va gival andoAuTa TEKPNPIWPEVEC.

H oploTikf WEAETN KaABWG Kal Ta KATAOKEUAOTIKG ox&dla Ba kartateBoUv yia €ykpion oTnv
EmBAEnouoca Ynnpeoia kabwc kal oTic apuddiec ApxeG yia Tnv anapaitntn adeiodotnon (
A/vaon Texvikwv Ynnpeoiwv Tou Anpou, Nopapxiag, Nepigpépeiag n onoiadrinote aAin Apxn).

O Avadoxog¢ e€ival unelBuvoc yia TNV apTid, aoPaAfl kal oUJ@Pwva HE TOUG KAvOVEC TNnG
TEXVIKNG KATAOKeUN TNG didBaong kabwg kal oploTikh adgioddTnon TNG OANG KATAGKEUNG.

To MAAPEC KOOTOC ava@opika HPE TNV MPEAETN Kal KATaokeur Tng didtpnoncg Bapuvel Tov
Avadoxo kal 6a nepiAayBaveral oTo avTioToixo apBpo Tou NMivaka TIHwV TS Npoogopdc.
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2.7 NpooTtacia AGAkkmwv SuviEéopwv MeTaBaong ZUpou (AIHEVIKO 'Epyo)

Me oTOXO TNV NPOOTACia TOOO TOU VEOU AAKKOU OUVOEOHWV ZUPOU 00O Kal TWV UNapXovTwv
AGKK@V ano Tn 6aAdacoia dpaoTtnpidTNTa anaiTeital n PEAETN Kal KATAOKEUR €VOC AIPEVIKOU
£pYOU HIKPAC KAIJakKag otn ZUpo, TNV €uBUvn yia Tn HEAETN, ad€l0d0TNON KAl KATAOKEUN TOU
ornoiou Ba PEpel 0 avadoxXoc. ZTo AVTIKEIHEVO Tou avadoxou nepiAapBaverai:

e H AIPJEVIKN HEAETN TOU £€pyou NpooTaciac.
e H adeioddTnON TOU £pyou npooTaaiac.
e H KaTAoKeun Tou £€pyou npooTaciag, onwc 6a npokUWel and Ta aVWTEPW.

H kaTaokeun 8a npénel va Nnpo@UAAOCOCEl ANOTEAEOUATIKA TOOO TO VEO AAKKO OUVOECHWV 000
Kal TOUG UQIOTAPEVOUG ano Tn BaAdacaia dpaoTtnpioTnTa. O diaywvi{OPeEVOC oTa nAaioia Tng
npoo@opac Tou Ba npénel va unoBAAAel Npog a&loAdynon OXETIKI NPONEAETN TOU uNoOwn £pyou
Kal GUVONTIKN TEXVIKN €KBEON NoU va aiTioAoyei Tov BaBud NpooTaciag nou eMTUYXAVETAl.

2.8 MeTrakivnon kai enavaronof£rnon KUBwvV okupodEpaTog oto Aaupio

Na Tnv eykatacrtacn Tou Y/B kaAwdiou oto AaUpio 6a anaitnBei n JeTakivnon kai
€navartonoBeTnon u@IoTAuevwyv KUBWV OKUPOJEPATOG OTo AdUpio ONwC aneikovifovral oTa
oxedia Tou MNapapTApaTog A6.

[150]



ﬁ AATEA — 41823/ Teuxog 8 — « TEXNIKH MEPIFTPA®H»

Appendix A5: Meteorological Data
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Appendix A6: Drawings
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Appendix A7: Synthesis of Wind, Current, Marine Obstacles and Bathymetry
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Appendix A8: TEXNIKH NEPITPA®H TQN EPIFQN NMOAITIKOY MHXANIKOY
ZTHN NMEPIOXH THZ MPOZAIINNAAQZHZ TOY 20Y
YNOBPYXIOY KAAQAIOY ANO AAYPIO ZTH NHzO ZYPO
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