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1. GENERAL

This description concerns the complete project of design, supply and installation of a two (2)
circuit 150kV AC Power and Optical Cables System for the interconnection of Crete to the Greek
Mainland (Peloponnese). This project constitutes the first phase of the Interconnection of Crete
to the Greek Mainland Grid. Also included in the project is the undergrounding of a part of the
overhead Transmission Line ROYF — LADON near MEGALOPOLI substation, passing through the

city of Megalopolis for a distance of 1,7 km.

The project is located in Monemvasia Municipality, Lakonia Regional Unit (Peloponnese) and in
Platanias and Chania Municipalities, Chania Regional Unit (Crete). The land part of the overhead
Transmission Line ROYF - LADON is located inside the city of Megalopolis, at Megalopolis
Municipality, Arcadia Regional Unit (Peloponnese). The geographical location of the whole project
is shown on drawing TKAAI'M - 2006.

More details about each part are shown on drawings: TKAAI'M - 1981 for the land part on Crete,
TKAATM - 1986 for the land part on Peloponnese and TKAAIM -1983 for the land part near
Megalopoli.

The bathymetry and morphology for the crossing and the proposed cable routes are shown on

the charts and drawings of the attached Appendix A7 "Marine Survey” which includes the Marine

Survey performed by IPTO.

In summary the project consists of the following work sub-groups:

Group A - Submarine Cable System Circuit 1 (West) and Land Cable System in the Peloponnese

Al. A submarine crossing between Vatika bay Landing Point (Municipality of Monemvasia)
and Kissamos bay (Municipality of Platanias). The maximum sea depth of this crossing is
approximately 980 meters and the length of the proposed route is approximately 135

km.

The crossing consists of one (1) 150kV AC three-core power submarine cable in
accordance and in full compliance with paragraph 3 and Appendix 1 of this document and
one (1) Interstitial Optical Submarine Cable (inside the power cable) in accordance and
in full compliance with paragraph 6 of this document, as well as the corresponding

transition joint, joint pit and all works necessary for the submarine cable’s land part



A2.

A3.

A4.

installation in accordance and in full compliance with paragraph 3 and paragraph 5.2.4 of

this document.

The submarine 150kV AC power cables shall have cross-linked polyethylene insulation
material (XLPE), and conductor material and cross-section adequate for 200 MVA power
transmitting capacity, loses not included, given the installation conditions of the project,
sheath adequately reinforced, with anticorrosion protection and armoured with steel
wires, properly designed for the corresponding sea depth. The sheath must provide radial
protection against water and moisture. Swelling tape or material applied under the sheath

will provide the longitudinal protection against water and moisture.

A two-circuit underground section in the Peloponnese (From Peloponnese Sklavouna
Terminal Compensation Station to Vatika Bay Landing Point) of approximately 10 km
length. The cables for the majority of the route will be installed under public roads

(national or municipal).

The crossing consists of six (6) 150kV AC single-core land cables in accordance and in
full compliance with paragraph 5 and Appendix 2 of this document, as mentioned in detail
in the paragraphs below, as well as two (2) Optical Land Cables (one per circuit) in

accordance and in full compliance with paragraph 7 of this document.

A single-circuit underground section in the Peloponnese (Megalopolis Municipality,
Arcadia Regional Unit) from AP756N Terminal Tower to Megalopolis Substation. This
section is part of the undergrounding of an existing overhead line and has a length of
approximately 1.7 km. The cables for the majority of the route will be installed under

public roads (national or municipal).

The single-circuit underground section in the Peloponnese includes three (3) 150kV AC
single-core land Cables in accordance and in full compliance with paragraph 5 and
Appendix 2 of this document, one (1) Optical Land Cable in accordance and in full
compliance with paragraph 7 of this document and one (1) communication coaxial cable

in accordance and in full compliance with Appendix A8 of this document.

Especially for this underground section, the single-core 150kV land cable conductor shall
be preferably Al 800 mm2.

A two-circuit underground section in the Peloponnese of approximate length of 4,4 km

longitude from Molaoi Substation towards the Terminal Tower N.12 of the overhead



Transmission Line Molaoi - Peloponnese Sklavouna Terminal Compensation Station. The
cables for the majority of the route will be installed under public roads (national or

municipal).

Especially for this underground section, the single-core 150kV land cable conductor shall

be preferably Al 800 mm?.

The bidder 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, 6 & 8 of this document.

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:

o Sensor Cables, Accessories and all other required material provision and
installation

o Visualization and Analysis Software

o Open and Standard Interface to IPTO Monitoring systems

o Training and Support

The system must comply with the specifications, mentioned in paragraph 8 of this document.

The bidder must submit for each item of the table of Materials and prices, a complete

technical description and specification of the item offered to enable IPTO to decide for the

technical approval of the solution.

Group B — Submarine Cable System Circuit 2 (East)

A second submarine crossing between Vatika bay Landing Point (Municipality of
Monemvasia) and Kissamos bay (Municipality of Platanias) with the same technical

specifications as the “Group A" crossing.

Group C - Land Cable System on Crete

A two-circuit underground section on the island of Crete (From Kissamos Bay Landing
Point to Chania Substation) of approximately 34 km. The cables will be installed for the

majority of the route under the Northern Road Axis of Crete (BOAK), and/or its



expropriation zone, if possible. The crossing consists of six (6) 150kV AC single-core land
cables in accordance and in full compliance with paragraph 5 and Appendix 2 of this
document, as mentioned in detail in the paragraphs below, as well as two (2) Optical
Land Cables (one per circuit) in accordance and in full compliance with paragraph 7 of

this document.

Notes to be considered by all Groups:

The Bidder of Group A and Group B must include their proposed transition joint design

and relevant drawings in their offer.

After the contracts have been signed, the technical characteristics and data of the related
land equipment (Groups A2 and C) shall be given to the Contractors of Groups A and B
by IPTO. In case that incompatibility issues arise between the proposed transition joint
of Groups Al and B and land cables of Groups A2 and C, the Contractor of Group A and/or
B shall provide an alternative transition joint design and relevant drawings which must
be appropriate for the project. In each case, the bidder of Groups A and B has to submit
all details for the construction of the transition joint, as well as, necessary reference

mentioned in par 2.2 of this document, for the proposed solution.

The type of land power cables of Groups A and C shall be in full compliance with paragraph
5 of the document. Different conductor material and/or cross-sections of the same cable
type between land and submarine power cables are acceptable. Due to the fact that the
design of Submarine and Underground Cables will not be known beforehand, all bidders

will include in their offer type tests that cover their offered system.

Ten (10) days after the signing of all contracts, all contractors will be informed of all the
components of the complete project (Groups A, B and C). The contractors of Group C will
be obliged to provide 100m of the offered land cable to each contractor of group A and
B within one (1) month of notification to the preferred address of each group A and B
contractor in order for the type tests of the complete system to be performed.
Accordingly, the contractor of Group A will be obliged to provide 100m of the offered land
cable for sub group A2 to the contractor of group B within one (1) month of notification
to the preferred address of group B contractor, in order for the type tests of the complete

system to be performed.



Each contractor of groups A and B will then perform the appropriate type tests for the
complete cable system and present the appropriate certificates. The tests shall include
as a minimum:

e Submarine cable of Group A or Group B respectively

e Submarine Cable Rigid Repair Joint of Group A or Group B respectively

e Submarine Factory Joint of Group A or Group B respectively

e Transition Joint of Group A or Group B respectively (Compatible Design)

e Land Cable(s) of Group A2 and C

The complete cost of these type tests including the material under testing must be

included in the Table of Materials and Prices.

If a valid type test certificate already exists for the complete system, the above process

can be omitted.

All bidders have 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 5, 7 & 8 of this document.

All bidders have to provide and install for each installed cable system a complete

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

will include:
o Sensor Cables, Accessories and all other required material provision and
installation
o Visualization and Analysis Software
o Open and Standard Interface to IPTO Monitoring systems
o Training and Support

The system must comply with the specifications, mentioned in paragraph 8 of this

document.

All bidders must submit for each item of the table of Materials and prices, a complete
technical description and specification of the item offered to enable IPTO to decide on the

technical approval of the solution.



1.1 SUBMARINE CROSSING 1 WEST CABLE + LAND CABLE SYSTEM AT PELOPONNESE
(150kV AC PELOPONNESE-CRETE INTERCONNECTION - GROUP A)

The interconnection includes the following:

Subgroup Al: Supply and installation of an AC Power and an Optical Cables System consisting
of one (1) three-core AC 150 kV XLPE Submarine Cable (1X3X630 mm? cross-section), one (1)
Interstitial Optical Submarine Cable of 48 fibres (inside the corresponding power cable) and all

other necessary equipment (transition joints, etc.), for the full completion of the link.

The Power Cable shall be designed for a transmitted power at both ends of 200 MVA (power

losses not included).

The Optical Cable shall be designed and installed according to par. 6 of this document.

Up to two (2) rigid repair sea joints are allowed for this crossing. In case of unplanned event,
there will be an investigation of the situation and the necessity of an unplanned joint will be

judged.

The maximum sea depth for the above interconnection according to the survey is about 980 m

and the average length from landing point to landing point is about 135 km.

o Estimated quantity at Peloponnese side, for cable protection till 100 meters water depth:
Jetting : 2900 meters
Trenching : 3300 meters

o Estimated quantity at Crete side, for cable protection till 100 meters water depth:
Jetting : 7000 meters
Trenching : 1000 meters

o Estimated quantity for cable protection in areas of the submarine cable route where

trenching or jetting is not applicable:
Protection method using cast-iron shells : 1000 meters

Protection method using cement bags : 300 meters

The above lengths shall be finally determined after the completion of the detailed bottom survey

for the selected cable route, performed by the Contractor.

An indicative drawing no TKAAI'M - 1978 of the transition submarine to land cable joint pit is

included in Appendix A6 of this document.



The Bidder must include their proposed transition joint pit design and relevant drawings in their
offer. The Contractor may choose to provide an alternative transition joint pit design and relevant

drawings which they consider appropriate for the project.

The following drawings are contained in the attached Appendix A6 (separate volume):

Drawing No: TKAATM - 2006: Indicative plan view for the submarine cables zone from

Peloponnese to Crete and the land cables route for the whole project.

Drawing No: TKAAIM - 1978: Indicative drawing of transition joint pit design.

Subgroup A2: Supply and installation of an AC Power and an Optical Cables System consisting
of six (6) single-core XLPE Land cables of corresponding power transmission capability (three
per submarine cable), two (2) Optical Land Cables of 48 fibres each and all other necessary
equipment (Sealing ends, joints, etc.), for the full completion of the link. The underground
section of the route from Peloponnese Sklavouna Terminal Compensation Station to Vatika Bay
Landing Point, has a length of about 10 km.

Subgroup A3: Supply and installation of an AC Power and an Optical Cables System consisting
of three (3) single-core XLPE Land cables of corresponding power transmission capability, one
(1) Optical Land Cable of 48 fibres, one (1) communication coaxial cable and all other necessary
equipment (Sealing ends, joints, etc.), for the full completion of the link. Especially for this
underground section, the single-core 150kV land cable conductor shall be preferably Al 800

mm?2. The underground section of the route has a length of approximately 1.7 km.

Subgroup A4: Supply and installation of an AC Power and an Optical Cables System consisting
of six (6) single-core XLPE Land cables of corresponding power transmission capability (three
per submarine cable), two (2) Optical Land Cables of 48 fibres each and all other necessary
equipment (Sealing ends, joints, etc.), for the full completion of the link. Especially for this
underground section, the single-core 150kV land cable conductor shall be preferably Al 800

mm?2. The underground section of the route has a length of approximately 4.4 km.

1.2 SUBMARINE CROSSING 2 EAST CABLE (150kv AC PELOPONNESE-CRETE
INTERCONNECTION - GROUP B)
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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 (1X3X630 mm?2 cross-
section), one (1) Interstitial Optical Submarine Cable of 48 fibres (inside the corresponding
power cable) and all other necessary equipment (transition joints, etc.), for the full completion
of the link. This link has the same technical specifications and characteristics as the one described
in section 1.1 Subgroup Al above.

The maximum sea depth for the above interconnection according to the survey is about 980 m

and the average length from landing point to landing point is about 135 km.

e Estimated quantity at Peloponnese side, for cable protection till 100 meters water depth:
Jetting : 3000 meters
Trenching : 8000 meters

e Estimated quantity at Crete side, for cable protection till 100 meters water depth:
Jetting : 7400 meters

Trenching : 700 meters

e Estimated quantity for cable protection in areas of the submarine cable route where
trenching or jetting is not applicable:
Protection method using cast-iron shells : 1000 meters

Protection method using cement bags : 300 meters

The above lengths shall be finally determined after the completion of the detailed bottom survey

for the selected cable route, performed by the Contractor.

1.3 LAND CABLE SYSTEM ON CRETE (150kv AC PELOPONNESE-CRETE
INTERCONNECTION - GROUP C)

The interconnection includes the Supply and installation of an AC Power and an Optical Cables
System consisting of six (6) single-core XLPE Land cables of corresponding power transmission
capability (three per submarine cable), two (2) Optical Land Cables of 48 fibres each and all
other necessary equipment (Sealing ends, joints, etc.), for the full completion of the link. The
underground section of the route, from Kissamos Bay Landing Point to Chania Substation, has a
length of about 34 km.

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

The Optical Cables shall be designed and installed according to par. 7 of this document.

11



The installation of the Land Cables will be performed according to the attached drawings No
TKAATM - 1981 (Subgroup A4), TKAATM - 1986 (Subgroup A1), TKAAIM - 1983 (Subgroup A2),
TKAATM - 2029 (Subgroup A3) and paragraph 5.3.

For groups A2, A3, A4 and C land cable installation using the cross-bonding method is proposed.
An indicative drawing no TKAAI'M - 1539r for the land cable joint pit is included in Appendix A6
of this document.

The Bidder may choose to provide alternative joint pit design which they consider appropriate
for their respective project. In any case the Bidder must include their proposed joint pit design

and relevant drawings in their offer.

The following drawings are contained in the attached Appendix A6 (separate volume):

Drawing No: TKAATM - 2006: Indicative plan view for the submarine cables zone from

Peloponnese to Crete and the land cables route for the whole project.

Drawing No: TKAAIM - 1983: Indicative plan view of the land cable route, joint pits and terminals
for the single-circuit underground section in Peloponnese (Megalopolis Municipality, Arcadia

Regional Unit) from AP756N Terminal Tower to Megalopolis Substation.

Drawing No: TKAAIM - 2029: Indicative plan view of the land cable route, joint pits and terminals
for the two-circuit underground section on Peloponnese side from Molaoi Substation to Tz4

Terminal Tower (N.12).

Drawing No: TKAATM - 1986: Indicative plan view of the land cable route, joint pits and terminals
for the two-circuit underground section on Peloponnese side from Recompensation Terminal

Station to Sea-Land Joint Bay.

Drawing No: TKAAIM - 1981: Indicative plan view of the | land cable route, joint pits and

terminals on Crete side.

Drawing No: TKAAI'M - 1977: Indicative drawings of land cables trench cross-sections.
Drawing No: TKAAIM - 1539I': Indicative drawing of land joint pit design (Cross-bonding
Method).

Drawing No: TKAAIM - 2007: Indicative drawing of the metallic structure for the passage of the

land cables from large technical constructions (bridges etc.). (Draft with no scale)
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Drawings of tower TZ4.
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2 SCOPE OF DELIVERY

GROUP A

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

contractor shall:

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

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

Design, manufacture and perform the appropriate factory tests (FAT) for the necessary

length of submarine and land cables.

Design, manufacture and perform the appropriate factory tests (FAT) for all the joints (Sea,

Land, Transition, Repair), and sealing ends (terminations).

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

at least 100m of land cable from Group C’s corresponding sub-project.

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 and land

joints, optical fibers, terminations, etc.).

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

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:

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

o Open and Standard Interface to IPTO Monitoring systems

o Visualization and Analysis Software

o Training and Support

After the completion of works for the entire project (groups A, B and C) and full installation

of the system (cables, joints, sealing ends, etc) the contractor shall perform all “after

14



2.10

2.11

2.12

2.13

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.

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.

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

in Paragraph 4.

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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GROUP B

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

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

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

Design, manufacture and perform the appropriate factory tests (FAT) for the necessary

length of submarine cables.

Design, manufacture and perform the appropriate factory tests (FAT) for all the joints (Sea,

Transition, Repair).

Provide the appropriate type test certificates or perform the appropriate type tests for the
entire offered cable system (Groups A2, B and C) and all the respective equipment (cables,

joints), including at least 100m of land cable from Groups’ A (Subgroup A2) and C.

Transport the cables to the site, lay the cables, protect the cables and complete the full
end-to-end installation of the corresponding submarine system (subsea cables, sea and

transition joints, optical fibers, etc.).
Make all civil work on land and sea bed to complete the construction.

Provide and install for all installed cables a complete Distributed Temperature Sensing
(DTS) and Dynamic Cable Rating (DCR) system that will include:

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

o Open and Standard Interface to IPTO Monitoring systems

o Visualization and Analysis Software

o Training and Support

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 for the entire project (groups A, B and C) and full installation

I\\

of the system (cables, joints, 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
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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.

2.9 Documentation of the “as laid”, “as protected” position of the 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.

2.10 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.

2.11 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

in Paragraph 4.

2.12 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.

2.13 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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GROUP C

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

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Design, manufacture and perform the appropriate factory tests (FAT) for the necessary

length of land cables.

Design, manufacture and perform the appropriate factory tests (FAT) for all the joints and

sealing ends (terminations).

Provide the appropriate certificates or perform the appropriate type tests for the
corresponding offered cable system and all the respectively offered equipment (cables,

joints, terminations).

Transport the cables to the site, lay the cables, protect the cables and complete the full
end-to-end installation of the system (land cables, land joints, optical fibers, terminations,

etc.).

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.
Make all civil work on land to complete the construction.

Provide and install for all installed cables a complete Distributed Temperature Sensing
(DTS) and Dynamic Cable Rating (DCR) system that will include:

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

o Open and Standard Interface to IPTO Monitoring systems

o Visualization and Analysis Software

o Training and Support

After the completion of works for the entire project (groups A, B and C) and full installation
of the system (cables, joints, 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
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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, at their own expense.

"

2.9 Documentation of the “as laid”, “as protected” position of the land 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.

2.10 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.

2.11 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

in Paragraph 4.

2.12 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.

2.13 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 CABLE

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 : 170 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 loses not included
With cyclic load* of 16 hours : 80% load
8 » : 70% »
Short circuit current :31.5kA/ 1 sec
Maximum Capacitance of the cable (Co) 1 0.198pF/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 : 0.7 °Cm/W

Thermal resistivity of the ground 1 <1.2 °Cm/W

Temperature of the seabed * :+15° C

Ground temperature i +25° C

Air temperature 1 +40° C

* The submarine cables shall be designed for a buried depth of at least 2 m all over

the sea bottom route and at least 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.
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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.

3.1.1.5 Factory joints 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 announcement to the
Supervising Authority of IPTO and investigation of the situation and the necessity of an
unplanned joint will be judged.

3.1.1.6 The submarine cable route length imposes the use of rigid repair (sea) joints. Maximum
number of the above joints shall be two (2). These joints shall have mechanical and
electrical characteristics as close as possible to those of the original submarine cable
and must have passed all the required tests mentioned in par. 3.1.1.4.
In case of unplanned event during laying of the cable, there will be an announcement
to the Supervising Authority of IPTO and after investigation of the situation, the
necessity of a rigid repair (sea) joint will be judged. In any case, increase of the number
of rigid repair (sea) joints compromises the designed quality of the project, therefore
must be avoided unless absolutely necessary.

3.1.1.7 The factory 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 Cable terminations (sealing ends) shall be designed for a BIL of 750 kV and shall have
appropriate design for each application.
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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 till the 30 meters water depth.

IMPORTANT NOTE: Deviations from the data of the survey, given in the Inquiry, 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 and approved by IPTO S.A.
After final routes have been agreed, 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 near each shore up to a sea depth of 30 m against external
damages or movement on the sea bottom.

This shall be accomplished by applying the following before the cable burying:

3.1.2.3.1 Every cable has to be placed in a separate trench, at least 2 m below the
original sea bottom and to be covered with strong concrete layer of 25
cm thickness up to a distance of 30 m from the shore line.

3.1.2.3.2 After that, and up to the point of 15 m sea depth, the cables are placed in
a 2m deep, separate trench, each. Then, up to the point of 100 m sea
depth, the cables are placed in a, 1 m deep, separate trench, each. In case
of rocky sea bottom these trenches shall be at least 1 and 0.5 m deep
respectively. After the point of 100 m sea depth, the cable is placed on the
sea bottom surface. In the most severe case that not even 0.5 m depth
can be reached, the cables shall be protected using cement bags or cast-
iron shells or other equivalent protection method, depending on the
conditions.

For the above described protection, both jetting and trenching methods can be used,
depending on the analysis of the sea bottom soil.

In the contract there is the estimation of the quantity in meters for jetting, trenching
and use of cast-iron shells and cement bags, for every landfall and a price is given at
the Materials and Prices list, based on a unit price (per meter) for each work. This
estimatios is based on the marine survey, conducted by IPTO and the referring
quantity will be taken account for the economic evaluation of the bids.

The burial assessment for the inshore parts that 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. Minor differences
from the above estimated quantity are expected.
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3.1.2.4

3.1.2.5

3.1.2.6

3.1.2.7

3.1.2.8

After completion of the protection works, the final distance will be measured and the
final cost of the cable protection shall be calculated using the unit price (per meter)
for each work, given at the Materials and Prices list.

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 at the Materials and Prices list, will be taken account for the economic evaluation
of the bids.

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.

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.

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. For the transition joint pit see Dwg. TKAAIM-1978 in Appendix A6. If
contractor proposes a different design that he considers 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.

Land cables must conform to the submarine ones, therefore they will be designed
according to par. 5 of this specification and will be installed according to the
requirements and instructions of attached Appendix A4.

The land sections of the submarine cables shall be buried at a depth of 1.6 m or more,
unless a different trench design is explicitly permitted for special reasons. The land
portion of the submarine cables shall be protected by concrete slabs according to Dwg.
61168B (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.

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-T1 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
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according to Dwg. 61168 (see attached Appendix A3). These markers must bear on
them the letters AAMHE 150000 V in relief.

3.1.2.9 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.

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

3.1.2.11 The Contractor is obliged to formally inform the Company of their intentions to
commense the burying works, at least ten (10) days in advance.

3.1.2.12 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).

3.1.2.13 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 (including full video of laying campaigns) 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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3.1.2.14 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.

3.1.2.15 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.

3.1.2.16 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.

3.1.2.17 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.

3.1.2.18 Interruptions

The contractor 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 contractor 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.

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.
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3.2

3.2.1

3.2.2

3.2.3

REPAIR METHOD AND PREPAREDNESS PROGRAM

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, where use of the
“omega” method is not possible, must be described in detail.

The supplier must state in the contract how long will it take to mobilize personnel from
the cable manufacturer and the required equipment for the repairing, before the repair
vessel will be available on the site of damage.

The supplier must state whether he recommends a particular repair vessel for repairing,
its domicile harbor, frequency of the other commissions and overall cost per day.

4 SPARE EQUIPMENT

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

4.1

4.2

4.3

4.4

4.5

All spare submarine cable shall be stored on one cable drum, if possible or on a basket.
The cable drum or basket is included in the contract. After cable laying, the remaining

surplus shall be stored on the above items together with the spare cable.

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:

- Trestles for the drum

- Drives

- Stands

- Cable rollers
The supplier includes in the contract all other spare equipment described at the L-1 list.
The supplier can recommend different quantities and/or material of spare equipment,
explaining the reasons for this necessity. IPTO will decide about the necessity of these

quantities / material and modify accordingly the L-1 list.

Design of the repair and transition joints as well as all other spare equipment, is specified

in the contract.

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 contractor’s obligations.
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5

LAND 150 kV AC POWER CABLES - YMOIEIA KAAQAIA IZXYOZ 150 kV AC

5.1 TEXNIKA XAPAKTHPIZTIKA ZYZTHMATOZXZ YNOFEIQN KAAQAIQN AC 150 kV

TYNOY XLPE

O oxedIaouOC TOU CUOTHAHUATOC NPEMEl va €ival TETOIOC WOTE va KaAUNTovTal Ta NapakaTw
TEXVIKA XApAKTNPIOTIKG TOU GUCTANATOG:

HAEKTPIKA XAPAKTNPIOTIKA OUOTAUATOC

1.

2.

8.

9.

OvopaoTikn Taon ouoThuaTtog (NoAikn)

MeyioTn TGon ocuoTtnuaToc (MoAIkn)

. Tadon AsiToupyiag
. Baoikn orddun povwoswcg (Eninedo kKpouoTIkNG TACEWG)

. MéyioTn 1kavoTnTa peTapopdc 1oxUog

OTNV OVOMAOTIKNA Taon o€ Tpipacikd cuaoTnua

. ZuxvoTnTa

. Ap1BpoG paoewv

>TAOuN BPaXUKUKAWNATOC

Xpovikn dIdpKela BPaXUKUKAWNATOG

10. M£6000G YEIWOEWC

11. KukAikn ®opTion*

12. Méyiotn XwpnTikoTnTa KaAwdiou Co

: 150kV
1170 kV
: 87/150 kV

1 750kV

: 200 MVA (Xxwpig TIG anwAE&IEG)
: 50 Hz
13

: 31,5KA

: 1 deuTepOAENTO
: To cUoTnua Twv 150kV eivai

OTEPEA YEIWPEVO

: 16 wpeg : 85% @opTiou

8 » 1 75% »

: 0,19uF/km

*0O Mpoodépwv amatteital va umtoBAAEL aVAAUTIKE LEAETN UTIOAOYLOUOU PeTaBaTtikwy uTtepdopTicewy yla
HEYLOTN emITpenOpevn Beppokpacio cuvOnkwv avaykng (emergency) 90 kat 95°C pe apyxtki Loviun ¢option
KaAwdiwv oto 75%, 80%, 85% kat 100% Tng OVOUAOTIKIG TOUG LKAVOTNTAC.

SuvBnKec nepIBAAAOVTOC

EninAéov Ta kaAwdia npenel va sival oxediaoueva yia TIG NapakAaTw CUVORKEG:

1. Ogppikn avrioTaon €dagoug
2. M€aon Bepuokpacia £3apoug

3. EUpog diakupavong Beppokpaciag oTto £dagog
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:30°C

: < 1,2 °Cm/W

© +10° C £w¢ +35 °C



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

Ta kaAwdia kal Ta anapaitnta €€apTnUaTa Toug Ba npenel va NEpPAcOUV OAEG TIG DOKIMEC MoU
ava@epovTal oTnv TeAeuTaia €kdoon Tou Kavoviopou IEC-60840.

Ava@opika PE TIG dOKIMEG HETA TNV gykKaTaoTaon, 6a npaypatonoinBolv auTeg nou npoBAénovTal

and Tnv TeAeuTtaia €kdoon Tou KavoviopoU IEC-60840, o cuppwvia PE TIC AVTIOTOIXEG TWV
unoBpuxiwv KaAwdiwv.
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5.2 TEXNIKH NEPITPA®H KAI TEXNIKEZ NMPOAIAINPA®EZ EZOMNAIZMOY KAI YAIKQN

SuvonTikn MNepiypapn

Ta unoyeia kaAwdia Tng diacuvdeong MeAonovvioou-KpATng oTtnv nNAsupd [MeAonovvhoou,
EekivoUv ano Tov TeppaTikdo Xwpo ZkAafouvac, ano nuAn kAeiotoU TUNoU (GIS) €vTOG KTIpiou
GIS kal o0deUouv PEOW dACIKWY, AYPOTIKWV Kal dNUOTIKWV — dNHOCIWV 1 andAAOTPIOUHEVWYV
o0dwv npog Tnv nepioxn Katw Oikovopiavika (nAnciov Tnc NeanoAnc) onou kal XwpoBeTouvTal ol
Adkkol peTdBaoncg (transition joints) Twv ocuvdeopwv unoyeiwv-unoBpuxiov KaAwdiwv. ZTov
TepuaTikd Xwpo ZkAaBouvag undpxel €MINAEOV WIKPO TUAMA unoyeiwv kaAwdiwv and nuAn
kAgioToU TUNou (GIS) evtdg Tou KTipiou GIS npoc TepuaTikd NUA®WvVA TZ4 TnG evagépiac Ypauung
pheTagpopdc 150 kV npog Y/= MoAdwv. Ta kaAwdia e kaTaAAnAa akpokiBwTia 8a avaptnBouUv eni
Tou nNuAwva kal 6a oguvdeBbouv Pe Tnv evaépia MM.

Anod Tov TepuaTikd nUpyo TZ4 (N.12) Tng Evaépiag .M. n ypauun unoyeionoleiTal e KAaTaAAnAa
aKpoKIBWTIa nou 8a avapTnBouv eni nuAwva TZ4 kal odelel uNoyeld o€ PNKOG 4.4xH. nepinou
WG TOoV Y/ MoAdwv 6nou TepuaTiel 0 akpoKIBwTIA €N IKPIWHATWV.

>Tnv NAeupd Kpntng Eekivouv and Tov Y/ Xavia I, and nUuAn kAsiotou TUNou (GIS) kal odsvouv
MEOw ONUOTIKWV — dNUOCIwV 0dwv, Tou Bopeiou 0dikoU a&ova Kpntng (BOAK) kal aypoTikwv —
1IDIWTIKWV 0dwv oTnVv nepioxr Xwvn (nAnoiov Xxwpiou NwnnAyeia) onou kal xwpoBeTouvTal ol
Aakkol peTaBaong (transition joints) Twv ouvdEopwV UNoyEiwV-uNoBpuxinVv KaAwdiwv.

>TIC UNOXPEWOEIC TOU avadoxou TNG napouoag cUpBaong ekTd6g anod Tnv NARpn uAonoinon Tng
napanavw dracuvdeong cupnepiAapBaveral kai n cuvoeon Pe Y/T kKaAwdia NUA®Y KAEIoTOU TUNOU
(GIS) oTo TeppaTikd ZkAaBouvag Pe akpoKIBWTIA EEWTEPIKOU XWPOU KATAAANAQ yia avapTnon o€
TEPUATIKO NUpYo TZ4 €vTOC TOU XWPOU Tou idlou TepuaTikou.

O1 Avadoxol TOU TepHATIKOU Ywpou ZkAaBolvac, Tou TEPUATIKOU Xwpou MoAdwv Kal Tng
enékTaong Tou Y/ Xavia I 8a avaAdBouv Tnv KATAOKEUN TUNNATwV unodouncg yia Tnv 6dsuon
TV KAAWdIwV evTOC TOU XWPOU gUuBUVNG TouC. O1 OXETIKEG PEAETEC Ba yvwaTonoinbouv oTov
Avadoxo woTe va evnuepwOei Kal va npooappocel Kal TIG OIKEG TOU MEAETEC avaioya.

>Ta nAdiolia TNG CUYKEKPIMEVNG €pyoAaBiag eumnepiEXETal KAl n UMOYEIONoinon TPAPATOC TNG
EVAEPIAC YPAPHNAC MOVOU KUKAWHUATOG Pou@-AdGdwv neEpiE Tou Y/ MeyaAonoAng ano Tov
TEPMATIKO NMUpyo TZ4 PA563N €wc Tov TepPaTikd nUpyo TZ4 PA567N. O TepuaTiopog Ba yiveral
ME aKpOKIBWTIA EEWTEPIKOU XWPOU KATAAANAQ yia avapTnon o€ TepUaTikd nUpyo TZ4. Ta kaAwdia
odclUouv pEOw OACIKWV, aypoTIK®WV, ONHUOTIKWYV N Onuoéciwv odwv kabwg kar {wvng
anaAAoTpiwong.

AIEUKPIVAOEIG:

Kata pnkog Tng 0deuong Twv Y/I kaAwdiwv eni Tng voou KpnATng Kai yia Tn OIEAEUON TwV
KaAwdiwv anod yepupeg Tou BOAK eival anapaitntn n uhonoinon HETAAAK®V POPEWV, TWV OMNoiwV
TNV €uBUVN TNG MEAETNG, KATAOKEUNG Kal adegioddoTnong and Toug apuodioug (QOpEiG, PEPEl O
avadoxog. ZTo oxedlo TKAATM-2007 (okapipnua XwpiGg KAigaka) ¢aiveral €vOEIKTIKOG TUMOG
MeTaAAIkoU @opéa. H npoo@opd 6a npenel va nepiAAPBAVEI GUVONTIKN UEAETN TWV HETAAANIK®OV
QOpPEWV, EV® META TNV unoypa®r Tng ogupBaong o Avadoxog ogeilel va unoBAaiAel nAnpn kai
EUNEPIOTATWHEVN HEAETN Nou Ba gykpiBei and Tnv Ynnpeaia.
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EninpdoBeTa, kata pnkoc TnG 6dsuaonc os Kprtn kai MeAonovvnoo kail yia Tn diEAsucn ano pEPaTa
kal Aoina gunddia ota onoia dev €ival duvaTtn n avoiXTr €KOKAQPR dAndiTEITAl N KATAOKEUN
op1ldvTIlV kaTeuBuvopevwy diatprioewv (HDD), Tnv €uBuvn TNG MEAETNG, KATAOKEUNG Kal
ade1000TNONG anod Toug aphodiouc PopEic, TWV onoiwv PEPEI €Nionc o avadoxoc.

2710 oUVOAO TOU €pyou, n adeioddTnon TNG dIEAEUONC TWV UNOYEIWV KAAWdiwV ano 101wTIKEG 000UC
n 101okTnoieg 6a eEaopaliobei ano Tnv AAMHE A.E. Eniong n €ykpion TnG MIE Tou €pyou €ival
otnv €ubuvn Tng AAMHE A.E.

O1 Aoinéc adelodoTNOEIC yia TNV dIEAeuon TwV KaAwdiwv PECw dacikwyV, ONUOTIKWY, aypoTIKWV
Kal ev yeével dnuooiwv odwv KabBwc kal onoleg AAAec anaitouvTal, €ival otnv gubBlvn ToUu
avadoxou.

>& OA0OUG TOUG TEPUATIOPOUG TwV unoyeiwv MN.M. o avadoxog ival unoxpewPEVOG va OUVTOVIOTEI
n/kai va gpyaocTei napdAAnAa pe TIG AoInEg epyoAaBiec 1| ouvepyeia autenioTaciac Tou AAMHE
aAA@ kal pe Aoinoug gopeig (n.x. AEAAHE, k.a.) npokeIéVou va enITEUXBoUV Ol XPOVIKOi OTOXOI
TOU £pyou.

e OAa Ta unodyela TUnuata (Me Tnv €€aipeon TNG oUvdeong TNG NUANG GIS Pe Ta akpokiBwTia
€EWTEPIKOU Xwpou eni nupyou TZ4) npoteiveTal n PeBodog diacoTalupwong pavduwv (cross-
bonding). e kd&6e nepinTwon o Mpoopépwv Ba peAeTnoel kKal O6a npoTeivel TNV PEBOdO )
ouvOUaoNO PEBOdWYV NMou Bewpei KATAAANAN yia TNV TEXVIKA 0pBOr eykaTtdoTaon TwV KaAwdiwv
Kal €niTEUEN TNG NPOdIayEypaANPEVNG 1KavOTNTAG METAPOPAC Tou kKaAwdiakoU OuaTHUATOC
unoBaAAovTag kal To oxeTikO didypapua diaoTalpwong pavduwy (straight line diagram) . =Tig
TIMEC nou Ba doBouv aTtov Mivaka YAIkwv kal Tigwv, 8a nepiAauBavovTal 6Aa Ta UAIKA Ta onoia
gival anapaitnTa yia Tnv npoTeivouevn TeEXVIKA AUan, aveEdpTnTa €4av undapxel ava@opd yia kabe
UAIKO 1] av nepiAauBavovTal o€ TIPr ouvoAou.

H npounbeia, MeTA@OpA KAl €yKATAOTAON TWV AKPOKIBWTIWV €0WTEPIKOU  XWPOU,
oupnepIAAPBavoPEVNG TNG oUVOEDNCG OTIC avTioToIXeC NUAeC GIS oTo TeppaTikd SkAaBolvacg Kai
oTov Y/Z Xavid I, 6a eival euBlvng Tou Avadoxou Tng napoloag ZUuBacng. ©a npénel va dobolv
Ta anapaiTnTa OToIXEid OTOUC EUNAEKOUEVOUC WOTE va €Eao@aAlioTel n oupBaToéTnTa TOU
e€onAlopoU Twv GIS pe Ta NpooPepOPEVA AKPOKIBWTIA, O CUPPWViIa Ye To npoTuno IEC 62271-
209 via GIS. Ta akpokifwTia npénel va eival nAApn (apoevikdo kal BnAuko). H npoundeiq,
METAMOPA KAl EYKATACTACN TWV aKPOKIBWTIWV EEWTEPIKOU XWPOU Yia avapTnon €ni nupywv TZ4
Kabwc KAl n avapTnon Kal oTEPEWON TOUC €Mi Tou nMuUpyou, Ba eival eubuvng Tou Avadoxou TG
napouoag ZupPBaong.

'‘OAd Ta Nnapandavw akpokIBwTIa NpENel va gival cuhBaTda Pe Tov TUNo Twv KaAwdiwv 150 kV TUnou
povwong XLPE kal OUYKEKPIYEVA va €XEI KATAOKEUAOTEI AVTIOTOIXOC OUVOUAOUOC O TOUAAXIOTOV
dUo ¢€pya eykatdoTaong unoyeiwv KkKaAwdiwv, Xwpic va napouciacTtolv NpoBAnRuaTa
oupBaToéTNTAg, TOoo OTnV (AN KATAOKEUNG 000 Kal oTnV WETEMNEITA ASITOUpyia Kal va €Xouv
npaypartonoin®ei ol dOKIYEC CUOTNHATOC KAAWdiwV — OUVOEOUWV — akpokIBwTiwv idiou TUMOU,
oUpQWva Pe TNV TeAeuTaia €kdoon Tou Kavoviguou IEC 60840.

Ta eEeidikeupéva ouvepyeia guvappoAdynong 6a npénel va eival og B€on va napoucidoouv
BeBaiwoeIiC eunelpiaG and CUMMPETOXN OE NAPOMOIEG CUVAPHOAOYNOEIC O Tpia TouAdxioTov
avtioToixa é€pya, kabwg kal Ta KATAAAnAa nioTonoinTikAd noidTnTag anod aveEapTnToug
Opyaviguoug, 6Tav Toug {nNTnOsi.

Ta KATAOKEUAOTIKA OXEDId Tou nupyou TZ4 nepiéxovral oTn cUPPBaAcn Kal O auTd E£XOUV
kaBopIiaTei ol anapaiTnTeg anooTAacsl ac@aieiag yia Tov €EonAloud ouvdeong (akpokiBwTia,
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aAe€iképauva). H TonoBETnon Tou €€onAIouoU €KTOG TwWV AKPOKIBWTIWV Kal kKaAwdiwv, €ival oTnv
€uBluvn Tng AAMHE AE. H TonoB£tnon Twv KaAwdiwv nou aneikovileTal sival evOEIKTIKN Kal NPENEl
va yvivel empeBaiwon and Tov Avadoxo OTI €ival npayPaTonoinaiun, aAAw¢ npenel o Avadoxog va
kaBopiosl TNV OXeTIKN OOsUON KAl vad MNPOXWPNOEl OTIC ANApaiTNTEG BonONTIKEC WETAAAIKEG
KaTaokeUEC nou NiBavov anaiTolvTal yI’' autiv. H Ynnpeoia B6a napéxel kaBs anapaitnTo oToIXEIO
nou agopd aTov nupyo TZ4.

H npopnBeia, popToekPOpTWON, HETAPOPAG Kal TonoBETNon TwV Napandvw UAIK®OV Kabwc Kal
kaBe AAAoU UAIKOU (KIBWTIA AUOMEVWY ENAPWYV, OUYKEVTPIKO KaAwdIo yia cUvOeon Haviuwy HE
To KIBWTIO K.A.M.) MoOU anaiTeiTal yia Tnv ouvapuoAdynon Touc, 8a yivouv pe €€oda Tou Avadoxou.
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5.2.1 YNOrEIO KAAQAIO 150 kV AC TYNOY MONQZHZ XLPE

Ta unoyeia kahwdia 150 KV nou Ba xpnoigonoinbolv yia Ti¢ diacuvdeoel¢ EvaAlaoaoduevou
peUNATOC €ival HovonoAIKa Kal NANpw¢ cupBaTtd Pe Ta avrioToixa YnoBpuxia.

‘Ogov a@opd Tov oXedIaoud TWV JOVONOAIK®WV KaAwdiwv auTdg 6a npénel va €ival cUPPwVOG Kal
o€ NARpn ocuppop@won pe 1o Mapdptnua (Appendix) A2 «Texvikn MNMepiypapn Ynoyesiou
KaAwdiou XLPE 87/150 (170) kV ka1 kaTdAAnAwv HOVONOAIK®OV aKPOKIBWTIWV
eEMTEPIKOU X@WPOoU”. Ta akpokIBwTIa EEWTEPIKOU XWPOU Nou NpoBAENETal va TonoBsTnBouV £ni
nupyou TZ4 npénel va sival KaTAAANAA yia avapTnon oTo CUYKEKPIYEVO UYOC.

5.2.2 MONOINOAIKO AKPOKIBQTIO EZQTEPIKOY XQPOY 150 kV

O oxedIaoPOC TWV HOVOMNOAIK®V AKPOKIBWTIWV E0wTeEPIKOU Xwpou 150kV npénel va €ival TETOI0G
WOTE va AEIToupyoUv OTIGC NApakaTw OUVBNKEG Kal va KaAUnTovTdl Td nNapakaTw TEXVIKA
XapaKTNPIOTIKA TOU OUCTHKATOC:

HAEKTPIKA XAPAKTNPIOTIKA CUCTAUATOC

1. OvopaaoTikn Taon : 150 kV
2. MéyioTn Tdon AsiToupyiag ocuoTHHATOC : 170 kV
3. ZuxvoTnTa : 50Hz
4, Baoikn oTadun HOVWOEWG PEYIOTN TIUN
(kepauvikd KpouaTIkO €Minedo) : 750 kv
5. ZTA0Oun BpaxUKUKAWOEWG : 31,5 KA
6. XpoVvIKn JIapKeId BPAaXUKUKA®UATOG : 1 deutepdAenTo
7. MéB0d0G YEIWOEWG : To oUoTnua Twv 150KV €ival otepea
YEIWHEVO

O oxedlaouoc TwV akpokIBwTiwV npénel va eEac@ailel nAfpn cupBaTOTNTA HJE TA CUYKEKPIPEVA
kaAwdia 150kV XLPE, Ta onoia 6a eykatactabouUv aTo £€pyo. ENINA£ov Ta akpokIBwTIA NpEnel va
gival kataAAnAa yia ouvdean oTIC NUAEG GIS Tou npocg kataokeur TeppaTikoU ZkAaBouvag 6o
OTIG NPOG KATAOKEUN NUAeg GIS Tou Y/ Xavid I og ouppwvia pe To npoTuno IEC 62271-209 yia
GIS. To akpokIBwTIO NpEnel va gival NAAPEeG (apoevIKO Kal BNAUKO).

Ta BNAUKG TwWV AKPOKIBWTIWV MPENEl va €ival €Tolya MPoG ArMoCTOAN O Mia ) NEPICOOTEPEG
dleuBbuvoelc nou Ba unodeixBouv and Tov AAMHE evtdc evoc punvog and Tnv unoypa®n Tng
oUpBaonG €101 WOTE va eykaTaoTaboUv £pyooTaciakd anod ToOUG KATAOKEUAOTEG Twv GIS.

Ta akpokIBwTia 8a npénel va nepdoouv OAEC TIC DOKIPEG MOU avapEPOVTAl TNV TEAEUTAia €kdoon
Tou Kavoviopou IEC-60840, oav Pehovwuéva €EapTnuaTa kai oav ouoTnua anotehoUpevo and
KaAwd10, CUVOECHOUG KAl dKpOoKIBwTIA idlou TUNOU HE TA NPOCPEPOEVA.

OAHPO®OPIES MOY MPEMEI NA AOGOYN

1. 'Eva AenTopepPEG axEDIO TOU akpokIBwTiou (apoeviko kal ONAUKO) Kal NARPNgG neplypa®n Twv
€EapTnUATWV TOU.

2. ZupnAnpwpévo To Mapdptnua A’ nou akoAouBsi.
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NAPAPTHMA «A»

‘OAol 01 NPOCPEPOVTEC MPENEI va NAapeXoUV 1a akoAouBa oToixeia. H un ouuuopewon HE autn
TNV anaitnon, 6a anoTeAeoel enapkn AOyo yia anoppiyn Tn¢ npoopopac

1. Tunog akpokiBwTiou s

N

. Meploxn Bepuokpaciac AsiToupyiag e

w

. Eidoc uAikoU Tou povwTikoU nepIBAANATOC aKpoKIBwTiou e

4. IxnKa kal €ido¢ akpodEKTOU aKpoKIBwTiou e

5. ZUvOonTIKMA NEPIypaA®n TNG YEIWONG TOU akpoKIBwTiou S

o

A£JOUEVA HOVWTHPWY GTAPIENG e

a. Mnxavikn avrtoxn TwV JoVWTAPWY O CUPNIEoN .

b. AvToxn oe npoBoAikd popTio s

c. Mnxavikn avtoxn o€ SUVAUEIG NPOKAAOUHEVEG s
ano BpaxukUkAwua

7. OvouaaoTIKr Taon akpokiBwTiou e

8. MéyioTn Taon AsiToupyiac akpokiBwTiou e

9. AVTOXN TOU aKPOKIBWTIOU OE KEPAUVIKI KPOUOTIKI)

Taon ( 1,2 /50 pg) e
10. AvToxXn ToU akpoKIBwTiou gg Taon ouxvoTnTac SIKTUOU P
50Hz via €va (1) Aentd ev Enpw KAl €V UYPW.

11. MAKog epnuopoU Tou ek NupITIoUXou AdoTIXoU P,
nepIBAANATOG

12. AvToxn Tou akpokIBwTiou og pelpa BPaXUKUKA®UATOC

yla €va (1) deuTtepoAenTo. D e

13. AvTOoXM TOU aKPOKIBWTIOU OE PEUNA GUVEXOUG AEITOUPYIAC & vevrvrirerrrneneierenneneienns
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14, Bapog Tou €k nupITIouxou AGaTiXou nepIBARUATOG S,

15. JuvoAikd Bapog akpokiBwTiou S

16. ZuvoAikd PrAKoG akpokIBwTiou S

17. ZxnNua kai €ido¢ UAIKOU TwWV AKPOOEKTWV TOU S
aKkpokIBwTiou

18. Tunog kai €idog AadioU nou XpnaolIUONoIEiTAl YId TO S
YEUIONA TOU HOVWTHPA

19. Eival To nepifAnua Tou akpokIBwTiou and nupiTiouxo .
AAOTIXO OXEDIAONEVO YIA AEITOUPYid UNO ECWTEPIKNA Migon;

20. Eav n anavrtnon oto epwTtnua No.19 eival " "Nai’ " 1oT1e P,
va unodei&eTe TNV nigon

21, Aidpkeia {wng (nuepopnvia AN&ewc) Twv eEapTnUATWV .
TOU akpoKIBwTiou
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5.2.3 MONOINOAIKO AKPOKIBQTIO EEQTEPIKOY XQPOY 150 kV

5.2.3.1 I'TA ANAPTHZH ZE NYPro 124

O oxedlaopoC TWV POVOMOAIKWV aKpoKIBwTiwv gEwTepikoU Xwpou 150kV yia avaprtnon eni
nupyou TZ4, npEnel va €ival cuhBaTog he Ta avtioToixa Ynoyeia MovonoAikd kaAwdia 150 kV AC
TUNou XLPE (5.2.1) kal cUPPWVOC KAl € NANpN cuhpopgwon e To Mapdaptnua (Appendix) A2
«Texvikn MNMepiypapn Ynoyeiou KaAwdiou XLPE 87/150 (170) kV kai kataAAnAwv
HOVONOAIK®V AKPOKIBWTIOV EEWTEPIKOU XWpPOU”.

5.2.3.2 TTA ANAPTHZH ENI IKPIQMATQN

O 0oxedlaopoC TWV HOVOMOAIKWV aKpOKIBWTIWV gEwTepikoU Xwpou 150kV yia avaprtnon eni
IKPIWPATWY, NPENEI va €ival CUPBATOC YE Ta avTioToixa Ynoyeia MovonoAika kaAwdia 150 kV AC
TUnou XLPE (5.2.1) kal oUPNPWVOG KAl g€ NARpn cUPNOp@waon We To MapdpTtnua (Appendix) A2
«Texvikn Mepiypa®pn Ynoyeiou KaAwdiou XLPE 87/150 (170) kV kai katdAAnAwv
HOVONOAIK®V aKPOKIBWTIWV EEWTEPIKOU XWPOU”.

5.2.4 MONOIMNOAIKOZ ZYNAEZMOZ Y/B - Y/I KAAQAIOY 150 kV XLPE KAI
MONOMOAIKOZ ZYNAEZMOZ Y/I' KAAQAIOY 150 kV XLPE

O oxediaopocg 1600 Twv guvdEouwy Y/B - Y/T kaAwdiou (transition joint) 600 kal Twv GUVOECHWV
Y/T kaAwdiou np€nel va €ival TETOIOC WOTE va AgIToupyoUV OTIG NAPAKATW OUVONKEC Kal va
KaAUnNTovTal Ta NapakdTw TEXVIKA XAPAKTNPIOTIKA TOU GUOTNHATOC:

>uvenkec nepiBaAAovToc

1. EykaTtaoraon : Ynoyeia

2. Oepuikn avTioTaon €3A@oug : <1,2°Km/W

3. Mé€aon Bepuokpaacia £3apoug : 20 °C

4, EUpoc diakupavong Bepuokpaaciag oTo €3agpog : 10° C éwg +30 °C
5. EUpoc diakupavong Bepuokpaaciag oTov dgpa : -25° C €w¢ +45 °C

HAekTPIKA XAPAKTNPIOTIKA GUOTHAUATOC

1. OvopaoTikn Taon : 150 kv
2. M£yioTn Taon A€IToupyiag cuaTANATOC : 170 kv
3. ZuxvoTtnTa : 50Hz
4. Baagikn otddun Hovwoewd PEYIOTN TIMNA
(kepauvikd kpouaTikd €ninedo) : 750 kV
5. ZTAOBUN BPAXUKUKAWOEWG : 31,5 KA
6. XpoVvIkn dIapKeIa BPAXUKUKAWNATOC : 1 deuTepdOAenTO
7. M£6000G YEIWOEWG : To ouoTnua Twv 150kV €ival oTeped

YEIWHEVO
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O oxedlaopoc Twv ouvdeopwyv Ba eival TEToloC WOTE ol oUVOeouol va €ival oupBaToi Pe Ta
OuyKekpipéva kaAwdia 150kV XLPE, Ta onoia Ba eykataotabouv GTo £pyo.

O1 oUvdeopol Ba npnel va nepdoouv OAeC TIC DOKIMEC MOU ava@EpovTal oTNV TeEAsuTaia €kdoon
Tou KavoviopoU IEC-60840, oav pegovwpeva EapTAPATA KAl oav oUCTNHA AnNOTEAOUPEVO aAno
KaAwdio, oUVOEOUOUC KAl aKpoKIBWTIA idlou TUMOU HE Ta NPOCPEPOUEVA.

Id1aiTepn npoooxn npenel va do6&i GTO YEYovOC OTI OTO CUYKEKPILEVO EPYO YiVETAI MPOoMnBela Kal
ouvapuoAoynon TUnou suBuypappwv ouvdEouwv Y/ kaAwdiou pe diaoTaupwon pavdoua (cross-
bonding), kaTd ouvéneia npénel va yivel npounBeia kAl EyKaTaoTaon TwV avTioToIXWV HETAAAIKWV
KIBwTiwV AUoMéEVWY enagwv yia OlaoTalpwon HavOouwv Kal ol avTioTOIXEC €pyaciec va
npayuaronoin@ouv cUP@Wva He TIg 0dnyieg TnG EniBAswnc.

>TnV NePIiNTwon nou yia onolodAnoTe AOyo anaiTndei og TURMA unoyesiou kaAwdiou Xpnon Tng
peBodoAoyiag single-point bonding, o Mpoogepwv Ba npenel va nNpoBAEWel TV Npoundeia Kkai
gykardoraon katdAAnAou aywyoU cuvéxelag yng (ECC) katd PAKOG TOU &V AOYW THNAMATOG ME
avTINeTaBeoN oTo PETO auTou. H duvatdTnTa Xpriong single-point bonding kabwg kai n emAoyn
Tou katdAAnAou ECC (uAiko kal diatopn) 8a npokUwel YeTd anod avtioToixn WEAETN mou Ba
unoBAnBei yia €ykpion oTnv eniAénouaa unnpeaia Tou AAMHE.

>e ka@6e nepintwon (cross-bonding n single-point bonding | dAAn) Ta anapaitnTa UAIKA Kai
€e€apTruaTa iTe KooToAoyouvTal JE CUMNANPWON TOU avTioTolxou apBpou Tou Mivaka YAIKoV Kal
Tipwv, €@OCOV UNApXel N NEPIEXOVTAl OTO KOOTOGC TOU avTioToixou e€onAiopoU (akpokiBwTia,
ouvdeopol) yia TNV eykaTdoTaon Tou onoiou €ival anapaitnTa.

NAHPO®OPIEZ MOY MPEMEI NA AOGOYN

1. AenTopepry  ox€dla kAl MAAPNG neplypadn Twv ouvdeopwv  (unoyeiou  kai
unoyeiou/unoBpuyiou).

2. AenTopepn ox€dIa KAl NANPNG NEPIYPAP TWV HETAANIK®OV KIBWTIWV AUOHEVWV ENAPOV.
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5.2.5 KAAYMMA ®PEATIQN KIBQTIQN AYOMENQN EMA®QN

TEXNIKH NEPITPA®H AAMHE

XYTOZIAHPO MNAAIZIO KAI KAAYMMA ®PEATIQN N IA KIBQTIA AYOMENQN
ENA®QN KAANQAIQN 150 kV

MNEPIEXOMENA

1 TMeprypapn

2. E@appoyn

3. YAIKO KATAOKEUNG

4. Alaotdoeig

5. Kavoviopoi KaTaoKeung - AOKIHEG
6. Emonuavon

7. Zuokeudoia

8. TpooQopEg

9. Xx&dia
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8.

O

TEXNIKH MNEPITPA®H

XYTOZIAHPO NMAAIZIO KAI KAAYMMA ®PEATIQN

NA KIBQTIA AYOMENQN ENA®QN KAAQAIQN 150 kv

. MNeprypaoen:

. E@appoyn:

. YAIKO KaTaokeung:

. AlaoTdosig:

. Kavoviopoi
KATAOKEUNG, DOKIMEG:

. Emonpavon:

. ZUOKeuaaoia:

MNpoo@opEc:

. Zxedia:

YOATOOTEYEC - dEPOOTEYEC KAAUPMA @peaTiou, Bubildopevng
enipavelac (Recessed type cover) pe To avTioToiXo nAdioio.

To unown UAIKO npoopileTal yia TNV KAAUWn @PEATiov o€
nefodpouia-dpoOuouUC, NECA OTa onoia TonoOeTeiTal To PETAAAIKO
KIBWTIO AUOHMEVWYV €NAP®V Yid Tn OlacTaupwaon TwV HOAUBdIVWV
Havouwv Twv KaAwdiwv 150 kV ( Cross Bonding ).

EAaTtdc xuToOidnpoc o@aipocidouc ypa@itn. MoidtnTa UAikou
Grade 500-7 kata ISO 1083. KAd4on avtoxnc D 400 katd
EN 124/1994 (avtoxry > 40 tn) yia TOnmoBETNON Of
auToKIvNTOdpopouGg, €BvikoUg, enapxiakoUc Kal aoTikoUug OpOUOoUG
HME KUKAOQoOpia PBapéwv oxnudTtwv. MNa kaBe AAAN nepinTwon n
kAdon avtoxng 6a eival B 125 kata EN 124/1994 (avtoxn > 12,5
tn) kat’ eAdaxioTo.

MNAagiolo - €EwTepIkeg dlaoTaoelg 710 mm x 1100 mm x 75 mm.
AlaoTaocsic kaBapoU avoiypaTtocg gppeaTtiou 600 mm x 900 mm. Ol
napandavw OldoTACEIG NPENEI va eNIBERAIOVETAI OTI GUUPWVOUV HE
TIC O1a0TACEIC TWV KIBWTIWV AUOHEVWV ENAPWV.

To kGAuppa 6a €ival KATAOKEUAOUEVO Kdl JOKIJAOPEVO CUHPWVA
pe To EN 124/1994 kai To I50 1083.

e kGBe kaAAuppa Oa unapxel €10k onpavon (pATpa) «AAMHE
150.000 V». H yATpa, nou Ba sival ouykKoAAnPEVN oTnV VEUpWON
TOU KAAUPHATog, Ba €ival KaTaokeuaopevn anod To idlo UAIKO W'
auTd Tou KaAUJPPATOC KAl cUhQwva Pe Ta Zxedia 1 kai 2.

Ta uAika Ba oguokeudalovTal o XapTokIBwTia kal Ba napadidovTal o
EupwnaA£Tec.

H npoo@opda Tou MpounBeuTtry 6a cuvodeUeTal and KATAOKEUAOTIKA

oxedla Pe OAeG TIG 01a0TACEIG KABWG KAl NIOTONOINTIKA GUHKOPPWONG
ME TOUuG nio navw avapepopevoug Kavoviououc.

>xedio 1 NAAIZIO ®PEATIOY
>x€dio 2 2HMANZH KAAYMMATOZ
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TEXNIKH MEPITPAOH

1

[

AAMHE| |

150.000
]

|

il [ 1T 1nq

KAAYMMA QPEATIOY

[

L

il 1 L

NAAIZIO QPEATIOY

TITAQOZ IXEAIOY

AP, IXEAIOY

XYTOZIAHPO NAAIZIO KA KAAYMMA QPEATION
MA KIBQTIA AYOMENGON ENADON KAAGAION 150 KV

39




TEXNIKH MEPITPADH

150.000 V

IHMANZIH KANYMMATOZ

TITAOE EXEAIOY

AP. ZXENMOY

XYTOZIAHPO NAAIZIO KAI KAAYMMA OPEATION
A KIBOTIA AYOMENQON ENAQON KAAQAION 150 KV
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5.2.6 NMAErMA ZHMANZHZ YNOTEIQN KAAQAIQN 150 kV

TEXNIKH NEPITPA®H AAMHE

MNINAKAZ MEPIEXOMENQN

1.  Eopappoyn

2.  XIxNnua

3.  YAIKO KATAOKEUNG

4, Xpwua

5. TewpeTpikd aToixeia

5.1. MNA4Tog NA&ypaTog

5.2. Tdayxog nA&yuarog

5.3. MA4Tog oupnayoucg {wvng NAEYHATOG

5.4. AIdOTACEIC ONWV NAEYNATOC

6. Mada

7.  E@eAkuaoTikn avtoxn

8. Emonuavon

9. >uokeuaocia
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AAMHE/ANEM/TKAATM

TEXNIKH MEPIPA®H

OAErCMA 2HMANZHZ YNOIEIQN KAAQAIOQON YWHAHZ TAZH> 150 kV

1. Epappoyn :  To unown nA&ypa TonoBeTeiTal Nnavw anod TIG NAGKES TWV MAOTWV TwV

unovyeinv kKaAwdiwv 150 kV og anooTtaon 30 cm an' auTEg kal

XPNOIMEUE! yia TNV npoegidonoinon Kabe «TpiTou» nou eneppaivel OTI

KATw an' auTo €ival eykaTeoTnUéEVN unoyeia KaAwdiakn

ypauun 150 kV.

2. IxNua . AldTpnTn NAAOTIKA Talvia n onoia oTo HECOV KAl KaTd PNKog 8a O1a0ETel

oupnayn {wvn nAaoTikou.

3. YAIKO kaTtaokeung :  TMoAunponuAévio (PP) ) noAuaiBulAévio nj PVC 3 dAAN kaTtaAAnAn

NAQOTIKN UAN.

4. Xpwua . KOKKIVO, avBekTIKO OTIG JIaBpWTIKEC OUCTIEC Kal 1I01AITEPA OTA COUAPIdIA.

5. TEWMETPIKA OTOIXEID

5.1. NAdTog MA&yuaTog
5.2. Naxog MA&ypaTog

: Kat’ eAdxioto 60 cm
: METAEU 1,5 mm kal 2 mm

5.3. MAdToc oupnayoucg {wvng NAEYNATOG : KaT' eAdxioTo 8 cm

H oupnaync Cwvn 6a BpiokeTal oTo pEgovV

Kal Katd PAKOG TOU NAEYHATOC.

5.4. AiaoTdosic onwv NAEyHaTog : MéyioTo pnkog onng : 4 cm

6. Mada
7. E@eAkuoTIK avToxn

8. Enionjuavon

9. Juokeuaocia

MEyioTo NAATOG onngG : 4 cm

< 0,15 kg avd Tpéxov PETpO.

> 6000 N/m kaTd pnkog kai >3000 N/m katd nAGToC Tou NAEYHATOG
MNavw ortn ocupnayn {wvn Kal Katd Ynkog Tou nAéyuaTog 6a
avaypdgeTal Je EyAupa ypdupaTa Kai yneia UYoug TOUAAXIoTov

5 cm n napakdTtw €voeiEn

NMPOZOXH AAMHE 150.000 V

Ta ypduparta kai Ta yngia auta 8a pEpouv Kal eNIKAAUWn Pe palpn
ave€iTnAn MeAavn, WOTE va €ival NEPICOOTEPO euavayvword. H
peyaAUTepn andoracon PeTa&u dUo diadoxikwyv evOeifswv Ba sival 50
cm.

To nAéyua 6a ouokeualetal g poAouc Twv 500 m yUpw ano €va
KUAIVOPIKO nuprjva anod nAacTikd r and XapTovi Kal 6a npoadéveTal

€EWTEPIKA WE Talvia ) oUppa enapkoUg avToxnG. =€ €10IKN METAAAIKD
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nivakida npocdedepnevn o KABe poAo Ba avaypdagovTal :

- Ta apxika "AAMHE"

- H ovopaoia Tou UAIKOU

- To PAKOG TOU NAEYNATOG OE M

- H Tdon Twv KaAwdiwv yia Ta onoia npoopileral (150.000 V)

- To ofpa €pyooTaAciou ToUu NpopnBeuTn

5.2.7 NAAKEZ ENIKAAYWHZ YNOrNEIQN KAAQAIQN 150 kV

1. ANTIKEIMENO

H napolUoa Texvikr Mepiypa®n kabopilel TIC anaITAOEIG KATAOKEUNG Kdl OOKIMWV TWV NAAK®OV
ano onAICPEVO OKUPOOENA NOU XPNOIKONOIoUVTdl YVid TNV EMNKAAUYN TWV UNOYEIWV KAAWDiwv
150 kV.

2. NAEZEI> KAEIAIA

MAAGkeg emkdAuwng, onAIoPEVo oKUpOdeua, unoyeio kaAwdio Y.T., 150 kV.

3. 2YNOHKEZ> EKATAXTAZH>

O1 NAAKeC eMKAAUWNG XpnolgonoloUvTadl yid TNV JNXAavikn npooTacia Twv undyeiwv KaAwdiwv
150 kV. Ta kaAwdia auTtd PETA TNV TONOBETNON TOUG NAVW OE OTPWHA APUPOU JECA OTO XAVTAKI,
kaAunTovTal ano 0eUTEPO OTPWHA AUMOU AdTopeiou naxoug 40 cm. 3Tn ouvéxeld, Navw O€
auTo To deUTEPO OTPWHA APHOU TonoBeToUvTal oI MAAKEG eniKAAuync.

Ma Tnv TonoB£TNON TOUC €nakpIfwc Navw and Ta KaAwdia, Xpnaoigonolouvtal HIkpoi EUAIvVOI
nacoalol nou dgixvouv TNV akpifn B€on Twv kaAwdiwv.

MNavw ano TIC NAAKEG ENIKAAUWNG TONOBETEITAl KAl TPITO OTPWHA APMOU AdTopeiou naxoug 15
cm navw oTo onoio TonoBeTeitar To kaAwdio PILOT (n otpwpa naxoug 30cm otav dev
TonoBeTeiTal kaAwdio PILOT).

Ze nepinTwon onou dinAa ota kaAwdia Twv 150 kV undpxouv dikTua dAAWV

Opyaviouwv (OTE, AEMA, kAn.) T0Te yia AOYoug npooTaciac ol NAAKeG TonoBeTouvTal

KaTakopupa avapeoa ota kaAwdia Twv 150 kV kai oTa dikTua Twv AAAwv Opyaviou®v.

4, KANONI>MOI

Kavoviouog TolgévTwy yia ‘Epya ano okupoddepa (TeAeuTaiag avabewpnong).

5. [NEPITPA®H

O1 nAdakec Ba €xouv diaoTdaoeic 50 X 40 cm, pe ninedn popepr naxouc 40 mm, ocUPPWVA UE TO

2x€d10 1 Tng napouvoag.

43



O1 nAdkec npénel va kataokeualovTal Peoa o o1dnpoUc TUNOUC, CUMMUKVWHEVEG PE 10XUPa
gnxavika péaa, onwc sival n dovnon, n nieon kal aiAAoi pEBodol cupnUukvwong f kal cuvduaopoi

auTtmv.

H kaTaokeun Tou KoviapaTog 8a sival enigeAnUevn WE TNV €AoY KATAAANANG GUPOU HE TNV
analToUUeEVN KOKKOUETPIKN ouvBeon. H peyiotn SidueTpoc Tou kKOkkou dsv Ba unepBaivel Ta 7
mm, oUTeE Ba nepiExel nainaAn nAgov Tou 10% (Bpoxida 0,2mm). H oluvBeon Tou KOVIAUATOG
Ba €ival TouAaxioTto 1 HEpPOC TOIMEVTOU NpoG 4 yEpn BApoug APPoU, PE TNV avaAoyid TOIJEVTOU
va au&aveTal ev avaykn anod Tov KATAOKEUAOTN yia TNV €niTeu&n Tn¢ kabopiloPevVNG NApakaTw
eAAXIOTNG avToxng TnG nAdkacg. H oidepévia oxdapa Oa sival and oUppa diaPeETpou 3 mm Kal

TETPAYWVIKNG Bpoxidag 60 mm, onwc PpaiveTal kal oto xedio 1.

To XpNOIYOMNOIOUKEVO TOIYEVTO NpENEl va gival MopTAavT EAANVIKoU TUNou, uwnAARG avToxne.
O1 NAdKeG Npenel va kpaToUVTaAl TIC MPWTEG NUEPEG O UYPO NEPIBAAAOV KAl va NpopuUAAoCovTal
ano nNayeTo kal npoéwpn ano&npavaon, kad’ 6Ao To d1IA0TNHA TNG OKANPUVONG TOUG.

O KATAoKeUuaoTAC Npenel va diabeTel oTov apuodio EmBewpnTn Tng Emixeipnong 6Aa Ta péoa

yia Tnv diegaywyn TwVv SOKIJWV KAl ENIBEWPNOEWV TWV NAAK®V KATA TNV KATAOKEURG.

6. AOKIMEX

O KaTaokeuaoTng npenel va d1abETel aTov appodio EmBewpnTn TnG Enmixeipnong 6Aa Tta péoa

yia Tnv dieEaywyn TwV JOKIJ®V Kal TV EMNBEWPNOEWY TWV NAAK®WV KATA TNV KATACOKEUMR TOUG.

O kaTaokeuaaoTnG 6a NpEnel va €xel TNV anaiToUPEVN €yKAaTAOTAON YIA TOV EAEYX0 TwWV NAAKWOV
og KAPwn. =€ avTiBeTn nepinTwon Ta dsiypaTta nou eniAéxOnkav 6a peTagEpovTtal Ye danavn

TOU OE avayvwpIoPEVO EPYACTAPIO YIa EAEYXO Kal OOKIMEG.

Mpiv Tov €Aeyxo Oa yvwoTtonoloUvTdl oTov appodio EmBewpnTr ol NUEPOUNVIEC KATAOKEUNG

TWV NAAK®V.

H dandavn Twv Tepgaxiwv yia Ti¢ dokiueg 6a Bapuvel Tov KaTtaokeuaoTn.

6.1. Aokiuyec Tunou

AoKIun avToxng KoviapdaTtog

MNa Tov €AeyXo TNG AVTOXNG KOVIAPATOC Ol NAAKeC unoBdaAAlovTtal o doKIUn KAUWEWG HE
OUYKEKPIMEVO popTio P nou eniBAaAAeTal npoodeuTIKA.

H d1aTa&n dokIPNG Twv NAAK®V nou ¢paiveral ato >x£d10 1, anoTeAeiTal ano dUo o1dnpodokolcg
Tau, naxouc 8 mm (8 X 70 X 70) nou dpalovTal oTo NEAPA TOUC.

To @opTio eniBdAAeTal pe Aenida PRkKoug TouAdyxiotov 400 m kal naxoug 10 mm, pe
OTPOYYUAEUEVN AKHN HOPE®NG avTioToIXNG Npo¢ auTh TNG NAdKAc yia odolopop®n sykapaoia

KaTavoun Tou (gopTiou.

44



Ta peTaAAikd onueia nou €pxovTal 0 ENAPN ME TIG UNO JOKIKN TOIWEVTONAAKEG KAAUNTOVTAIl HE
a@pwdeC eAACTIKO.

6.2. AokIuEc ye AsiyyatoAnwia

O delypaToAnnTikdg €Aeyxog Ba dievepyeital kata Tnv napaAafr Twv nAakwyv, AaupBavovracg 5
Tepaxia anod kabe ocwpo.

Ta dciypata 6a €Eeralovrtal smTonou yia va €€akpiBwbei €av nAnpouv TIC ANAITNOEIC TWV
0100TACEWV KAl oXNUATog Tou =xediou 1, €dv ol empAveIEC TOUG ival Aciec kal eninedeg, kai
€AV n avaypapn TWV YpAuHATWV Kal aplBuwy eival enigeAnuevn onwc kabopileTal oTto axedlo.
Ano Ta napandvw 5 deiypaTa nou AapBdavovTal anod kabe ocwpod, Ta Tpia Oa unokeivTal o€ dOKIKN
KAUWEWCG, oUPP®VA YE TNV Nio navw nap. 6.a. To gopTio P Ba au€averal ye pubud 10 KIAwV
nepinou ava 1" péxpl nAfpoug Bpaloewc TNG NAAKAG.

To eAaxioTo gopTio Bpavong opileTal e 450 KIAd.

>& nepinTwon nou Ta dsiyyaTa NAaK®wV anod eva ocwpod dev nAnpoulv Ti¢ dlaoTAaoelg Tou oxediou,
Tnv kKaBopilopevn avrtoxn Twv 450 kIAwv 1 dev €ival Aeieg kAn., TOTE BewpolvTal OTI dev
nAnpouv TIG NpodiaypaPOPEVEG analTAOEIG KAl anoppinTeTal 0AoG 0 owpoOg anod Tov onoio
eAn@Bnoav. Kata e€aipeon oTnv nepinTwaon TnG dOKIYAG avToXnG Kal EpOCoV ToOUAAxIoTov dUo
and Ta Tpia dokidia nAnpouv To opio Bpaloswg, ynopei o KataokeuaoTng va {NTNOEI Kal véa
JOKIUN KAPWEWG.

MNa Tov okonod auTtd, eniAéyovTal aAAa 5 dokipia and Tov idlo owpo Kal enavaiapBaveral o
€AEYXO0G ONWG Mio Navw.

O1 nAdkec BewpolvTal OTI €ival cUNPWVa HE TIG NPodIaypaPEg QpOTOV anapalTnTwG kal Ta 3
véa dokipia 8a unoaTolv Pe enmiTuxia @opTion 450 KIAWV, aAANI®wC OAOG 0 OwPOC anoppinTeTal
XwpPig aAAn diadikaaia.

ZNHEIQVETAI OTI N TIUA QOpPTIONG TwV 450 KIAMV ava@EpPeTal 0 NAAKEG NAIkiag TouAdayxioTov 28
NUEPWV.

> & eEAIPETIKEG NEPINTWOEIC KAl EpOoov N Enixeipnon {nTei Tnv napaAafn nAakwv npiv ano Tnv
napeAeuon &vog PAva ano TNV NUEPOMUNVIA KATAOKEUNG TOUG, TOTE n OOKIYR avToxXNng
nepiopideTal o dsiypata nAikiag 7 nuepwv. To anaiToUPeVo EAAXIOTO popTio B paloswc o AuTn
TNV nepintwon 6a sival 400 KIAA.

'OAec ol NAGKEC TwV CWPWV Nou anoppipbnkav r NAAKeEC Nou anoppipdnkav PYegovwueva, Ba
npénelr va xpwuartidovral Tonika Pe Tnv unodei€én kal napouacia Tou apuddiou EniBewpnTr Tou

AAMHE. AuTéc ol nAGkecg dev pnopoUv e kaveva Tpono va Eavanpoo@epBolv oTnv Enixeipnon.

7. ENIZHMANZH

O1 NnAakecg Ba pEpouv enignuavan Ye eyXapaén navw oTnv enipAaveia Toug Tou XapakTnpIoTIKOU

ONMATOG TOU KATAOKEUAOTH N TwV dpXIKWV TOU OVOUATENWVUHOU ToU EAAEIYElI OAPATOC.
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H eyxdpa&n npénel va eival euavayvwaoTn kal To Babog Tng va unv €ival JIKpOTEPO Twv 3 mm.
H 8€on TnNG eyxdpa&ng Tou OnuaToc apnVveTdl oTNV EKAOYN TOU KATAOKEUAOTH, Kal n 6€on auTng

Ba eival navra idia yia Tov idI0 KATAOKEUAOTT).

8. ZY>KEYAZIA - A[TOGHKEYZH

O1 nAdkec 6a anobnkevovTal 0 Ccwpoug HEXp!I 1000 Tepaxia. Mpiv and Tov €Aeyxo Ba
yvwoTonolouvtal oTov appodio EnBewpnTr oI NUEPOUNVIEC KATAOKEUNG TWV UAIKWV KABe
owpou.

H Enixeipnon €xel To dikaiwua va anodnkeuel TIC NAAKEG yid 3 MAVEG Ano TNV NUEpPOPNVia TNG
oup@wvnBeiocac napddoong, Xwpic anaiTnon yia KataBoAr evoikiou.

O pubpoc napadoong Twv NAdkwv Ba opileTal katd Tnv avabeon TNG napayyeAiag, Tuxov O
aAAayn Tou puBuoU Ba InTeiTal eyypdpwc and Tnv Enixeipnon TouAdxiotov 1 pnva npiv ano

TNV NUEpPOMNVia napaddoong Nou OpioTNKE.

9. NAPAPTHMATA - >XEAIA

9.1.NAPAPTHMA 1.

KaTtaAoyog oToixeiwv gnxavoypapnong Tng T.01.

9.2.2XEA10 1.

MAakeg enikaAuwng unoyeiwv kaAwdiwv 150 kV.
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NAPAPTHMA 1.

(Mapaypapoc 9.1. Tng T.M.)

KaTdAoyog oroixeiwv pnxavoypdgnong tng T.M.

1. Baoikd TeXVIKA XapakTnpIoTIKA

1.1. MAdkeg 50X40 cm.
1.2. OnAiopévo okupOdeua.
1.3. Toigevto MNépTAavT EAANVIKOU TUNOU, UWNARC avToxng.

1.4. EAaxioTo opTio Bpaviong 450 kg.

2. Kavoviouoi

2.1. Kavoviouog Toipévtwy via 'Epya and okupodsua (TeAeutaiag avabewpnonc)

3. KardAoyoc AoKiuwv

3.1. Aokiyég TUnou

3.2. AoKIYEG e AsrypaTtoAnyia
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5.2.8 NMINAKIAEZ KAI OPOOZTATEZ ENIZHMANZHZ YNOrI. KAAQAIQN 150 kV

TEXNIKH MEPIFPA®H AAMHE

MNMINAKAZ MEPIEXOMENQN

ANTIKEIMENO

TOMOOBGETHZH - ZYNOHKEZ AEITOYPIIAZ
MNEPIMPA®H

AEITMA

AOKIMEZ

2YZKEYAZIA

ZYMMNAHPQZH KAI ETKATAZTAZH MINAKIAQN
2ZXEAIA

© N o o bk~ 0 DN

1. AvTikeigevo
O1 NIvakideg Ye Toug opBOCTATEG NOU avaPEPOVTAl 0TNV Napouaoad TEXVIKA NEpPIypagn npoopilovral
yla TNV €nionuaveon Tng 0dsuong TNG KAAwdIaKNG ypapung 150 kV kar Tnv anotunwon Twv

anooTAoEwyV TNG YPAWKNG and Tn CUYKEKPIKEVN mivakida.

2. TonoB&Tnon - SuvBnKec AsiIToupyiac

O1 nivakideg Ba oTepewvVOVTal OTNV KOPUPK TOU HETAAAIKOU 0pB0ooTATN HE TN BorBsia KaTaAANANgG
NAATNG Kal ETAAAIKNAG NAAKAG.

O1 opBooTaTec Ba TonoBeToUvVTal 0TO £dagog kal ora nefodpouia.

O1 nivakideg, n Baen Toug Kai Ta oToIXeia Toug Ba eival KAaTAAANAEG yia NOAUETH EWTEPIKN Xpron,

avOekTIKEG 0€ unepIwdn akTivoBoAia, uypaaia kal oe aAAayeg Bepuokpaaciag.

3. Hepiypaen

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

O1 nivakideg kal ol avTioToixeg NAdTeg auTwv (10iwv diaoTdoswv) Ba kataockeualovTal

and nAAoTIkO UAIKO UWNARG NoldTNTacg, KatdAAnAou ndxouc, YE TIC MO KATW I010TNTECG

e OKANPO UAIKO e YeyaAn avToxn ortn Bpalon

e avBekTIKO o€ akTIivoBoAia u/v Kabwg Kal o' OAEG TIG KAIPIKEG OUVONKEG -
e Oev eEaoBevilel (EeBwpidalel) e TNV NApodo Tou Xpovou

e MeydAn avTioTaon o€ XNUIKEG EMOPACEIG

e 0TABEPO Ot BeppoKkpaoieg PeTa&u -20°C kal +80°C
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Ta nmio navw XapakTtnploTika kal OAEC o1 I010TNTEG TOU UAIKOU Ba nioTonolouvTdl HE TNV
unoBoAr] OAWV TwV anapaiTnTwVv MIoTonoINTIKWYV  OOKIHWV, oUJNPWva ME
avayvwpliopévouc diebveic Kavoviopouc.

H kaTaokeur) TNG nivakidac Ye Ta oToixeia auTAg, ol UNodoXEC TWV MNIVAKIdiwV KadBwc
kal Ta avTtioToixa nAakidia 8a sival cUpPwva Pe 1o Zxedio TKAAIM-M1 TG TEXVIKNG
neplypagnc. To Xxpwpa Twv nAakidiwv kal Ta agroixeia Touc 6a kabopifovral and Tnv
Ynnpeoia.

3.2.0pBooTaTeg
O opBooTaTtng (oTUAOC) NAvw OTOoV onoio TonoBsTeiTal n nmivakida enmionuavong, 6a
gival xaAUuBdIvog owAfvac KaTAOKEUAOGHEVOC CUNPWVA PE To Xxe0I0 TKAATM-M2 .
>TnNV Kopu®n Tou opBooTdTn Ba undpxel, KATAAANAQ OTEpewMPEVN, METAAAIKR NAdka
navw oTnv onoia 6a TonoBeTeiTal N NAACTIKA Mivakida enionuavong e TNV avTioToixn
nAGTn.
O opBooTdaTtng Ba Qepel kKaTaAAnAn avTidIaBpwTIKN NpoaoTaacia.
'OAd Ta oToixeia Tou opBOOTATN KAl TNG WETAAAIKNAG NAdkag 6a kaBopilovTal kai Ba

noTonoloUVTdl JE TNV UNOBOAR TWV anapaiTnTwy NicTONoINTIKWV JOKIHOV.

. Asiyua
O npounBeuTnc Nplv and TNV «ev oeipd» napaywyn 6a npénel va npookopiosl otnv apuodia

Ynnpeoia Tou AAMHE deiyua uAikoU yia Tnv €yKpian Tou.

. DAOKIYEG
Ma Tov €AeyXo TNC MoldTNTAC KATAOKEUNG TWV UAIKwV Ba yiveTal onTikOG €AEyXOC Tou

OeiyNaTog Kal eEETaon OAWV TWV NICTOMNOINTIKWV OOKIHN®V.
Juokeuaagia
O EpyoAdBog kataokeuwyv Ba ival uneuBuvocg yia TNV acg@ar cuokeuaaia Kal HETagopa Twv

UAIKQV €Mi TONOU Tou €pyou.

SuunAnpwon kai Eykardaoraon nivakidwyv

Katd Tn OIdpKeId KATAOKEUNG TNG KAAWOIAKNG YPAHUMNG, o EpyoAdBog kataoksuwv Ba
CUMNANPWVEl PE TA KATAAANAA oToixeia Tnv nmivakida enionuavong kalr 8a TonoBeTei Toug

opBooTaTec, KaToMV UNodeifewv Twv appodiwv Tou AAMHE.

. 2X£€dia
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5.2.9 YAIKA NAHPQZHZ KAI ANMOKATAZTAZHZ ZKAMMATQN

EMNIZHMANZH: Katd Tnv eKTEAEON TWV KATACKEUWY and oKUpOdEPd, XWHATOUPYIKWV EPYATIDY,
epyaciov odonoliag kar onoiwv aAA®V €pyaciwv anaiTouvtal yid TNV uAomnoinon Tou napovTog
€pYyou Kabwg Kal yia Ta UAIKA nou NpoKeITal va xpnoigonoindouyv aTIC Napandvw Epyaciec, Npenel
va TnpouvTal ol EAAnvikéG Texvikeg Mpodiaypapéc (ETEM) nou eykpidnkav pe To ®EK 2221/30-
07-2012, népav Twv TEXVIKWV npodiaypapwyv nou ava@epovrtal otnv Texvikn Mepiypapn Tou

E€PYOU, TWV OMNOIWV UMNEPIOXUOUV WG NAEOV NMpOOPATEG.

1. AMMO:zZ AATOMEIOY

1.1. ANTIKEIMENO- KANONIZMOI

H napoUoa Texvikn nepiypa®n kabopilel TIC Npodiaypagec Kal TIG OKINEG OTIG ONMoieg UNOBAAAETAI
n duuog AATOMEIOU, NOU XPNCIKOMNOIEITAl YIa TNV eNIKAAUWN TwV KaAwdiwv 150 kV. ZUupwva Pe
Tov KTZ 97 daupocg AaTtopeiou ovopalerar To KAAGopa Tou OpaucTtoU adpavoUg UAikoU, To
dlgpXOPEVO anod To KOoKIVo 8 | To 3/8” og nocooTd 100% kail and 1o kd6okivo No 4 o€ NoooaTO

TOUAGXIOTOV 95%. ZUppwva he Tov EAOT EN-12620 ovoudletal To KAGONA HE TOV HEYIOTO KOKKO.

1.2. ZYNOHKEZ EFKATAZTAZHZ

H aupog AaToueiou XpnoidonolgiTal yia TRV eMKAAuUWn TwV unoyeinv kaAwdiwv 150 kV.

Me Tnv d1dvoIiEn TwV XavTakinv TUNIKAG 1aTOUNG cUPQWVa We Tn oUuBacn, TonoBeTEITAI TO NPWTO
(1°) oTpwpa AeNTOKOKKNG GUHOU AQTOMEIOU, ENIXPIOUATOC KAl OX1 OKUPOJEUATOG, Naxoug 0,10 m.
>Tn ouvéxela n APpog S1aBpEXETAl IKAvoMoINTIKA Kal akoAouBei n ekTUAIEN Twv KaAwdiwv. Ta
kaAwdia kaAunTtovTtal and €va deUTepo (2°) OTPWHA AUMOU AQTOMEIOU OFE MIA CUPMUKVWHEVN
orpwon Twv 0,27 m. TonoBeTeiTal 0 KATAAANAOC NAACTIKOC owARvag and okAnpod PVC yia Tnv
OlEAeuan opoa&ovikoU kaAwdiou ) TPINAOG TUNou TELEFLEX yia Tnv d1€Aeuon TAAENIKOIVWVIAKOU
KaAwdiou ONTIKWV IVOV KAl KAAUNTETAl anod €va TpiTto (3°) oTpwua AUPoU HE TIG i0IEC 1010TNTEC
kal naxog 0,23 m. TEAog TonoBeToUVTAl Ol MAAGKEG NpooTaadiac 150 kV kaTaokeuaopeveg ocUPPwWva
Je Tnv npodiaypapn AKZA-23/AEK 01 kal kaAUunTovTal ano €va TEAEUTdIO OTpWHUA APPOU NAXOUG
0,05 m. & nepinTwon Pn TonoB£Tnong opod&ovikoU 1 KAAwdiou onTIKWV VOV, Td KaAwdia
kaAunTovTal and dUo OTPWHATA AUPOU KE TIG iIDIEC I10TNTEC Kal naxog 0,25 m €kaoTo.

MeTa Tnv TOMOBETNON €KACTOU OTPWHATOC AMUMOU, akoAouBei IkavonoinTikn diaBpoxn Kdal
OUNNUKVWON TNG duuou cUPPWVa JE Ta avapepodPeva aTnv napaypago 1.5.

Algeukpivign: n xpron aupou Aatopeiou eival anapaitntn di10TI N AUHOC WG UAIKO (AENTOKOKKO
UAIKO = peydAn €101kn eniQAvela) €xel TNV IKAVOTNTA va OUYKPATEI TNV uypaacia, anapaitntn yia

TAV UNap&n Tou aywylgou NePIBAAAOVTOC NoU anaiTeiTal.

1.3. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NOIOTHTAZ
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H noiéTnTa TnG dupou nou Ba xpnoigonoinBei oTto 'Epyo Ba eival AenTokokkn AUPog AdTopegiou
enixpiopgaTog kal 0xl okupodeuaTtog. H peyioTn dIAPeTpoC Tou kOkkou dev Ba unepPaivel Ta 4
mm, oUTe Ba nepiExel nainaAn nAgov Tou 16% (Bpoxida 0,2mm).

MoCoTIKOG NPoadIopIoUOC NAINAAnG :P%<16 oTo apepikaviko kookivo No 200.

Ta xapakTnpioTikd TNG AUPOoU AATOPEIOU KAl Ol avTiOTOIXEC anaIThosIC ava@EpovTal oTtov KTZ-
97 kabwg kal aTo ox&dio EAOT 408. >1a £€yypaga autd opilovral napdAAnAa kai ol avTioTOIXEG
HEBODOI doKIJwV (AsiyuaToAnwia, KOKKOUETPIKA d1aBABuion, NoooTIKOG Npoadiopiouog NaindaAng,

1000UVANO AUMOU K.A.M.).

1.4. AOKIMEX
O avdadoxog 6a npenel va d1aBETel aTov eVTETAAPEVO eknpoowno TN AAMHE AE 6Aa Ta p€oa yia

TNV dIe€aywyn TwV JOKINWV KAl EMNBEWPNOEWV TNG AUPOU KATd TNV TonoBETnon Tnc.

1.5. ZYMMYKNQZH THZ AMMOY

H dupog yetd tn didoTpwon NPENEl Va CUPNUKVWOEI KaTd TETOIO TPOMO, WOTE VA ANOPAKPUVOEi o
NaideuUPEVOG aépac nou KAeioTnke otn pala Tng. O a€pag nou napapevel otV APPOo PETA TNV
OUMnUKVWON, oxnuaTidel TouGg NOPouUC agpog kal ennpeadel Tnv avroxn Tng. Karta tn diadikacia
TNG CUMNUKVWONG npoonadoUpe va €nITUXOUME NARPN oupnUkvwon n onoia va napouaidadel
UNOAoINO NOPWV Ag€POC TNG TAEEWCS Tou 1-2%. 'OAa Ta napandvw oTpWwHPATa APPoU AaToEiou
MEXP! Kal TIG NAJKEG enikAAuywneg Twv kalwdiwv 150kV apou Ba €xouv npwTta diaBpaxei Ba

oupnigfovTal YE XEIPOKOMNAVo N eAa@pU PINXaviko PECO.

1.6. AIMNOOHKEYZH -META®OPA

O avadoxog eival unoxpewpévoc va AauBavel oAa Ta anapaitnTa PETPA WOTE va diaTnpei Tnv
no1dTNTa Tou NapayopeVoU NPoidvToC KATA TNV EKPOPTWAN TOU GTO XWPO TOU £PYOU.

a) Na diatnpouvTal kabapoi — anaAlayupévol and BAaBepd ouOTATIKA Ol OWPOI TWV TEAIKWV
npoiovVTWV.

B) Na ano@euyeTal o J1IaXwWPIOHOC TwV KOKKWV KaTd TNV eKPOPTWON TOUG 0TO owpo (diaTnpnaon
MEYIOTOU UYOoUG Tou owpou).

y) Na e€aopalileTal n kabapoTnTa TWV PNXavnuAaTwy PHETAPOPAg, andbeong, pOPTWONC.

0) Na npopuAdooovTal ol cwpoi TNG APJPouU anod OUCHEVEIC KAIPIKEG CUVONKEC.

O1 ouVOnKeg JETAPOPAC eival duvaTov va eNNPEACOUV TNV MOIOTNTA TOU MPOidVTOC NpoG Xpron.
Katd Tnv odikr HeTagopd, npiv Tnv €€odo Twv @gopTnywv and To Aatopeio, ouvnBileTal n

dlaBpoxn TNG GUPOU JE VEPO.

1.7. ZTOIXEIA NAPATTEAIAZ

54



>Up@wva pe Tov EAOT EN 12620 n ovopaToAoyia Tou npoidvToc kaBopileTal ano To JEyeEBOC Tou
HEYIOTOU KOKKOU (Appoc 0/4, 0/2,0/1).

SUPewva Pe TIG EAANVIKEG npodiaypaPEg n ovouaToAoyia Tou npoidvTog gival upog AaToueiou
XWPI¢ va npoadiopileTal 0 YEYIOTOC KOKKOG.

MNa Ta €pya AAMHE napayy&AAeTal duuoc AaTopegiou Tunou A.

2. AMMOXAAIKO

2.1. ANTIKEIMENO- KANONIZMOI

H napouUoa Texvikn nepiypa®n kabopilel TIC Npodiaypagec Kal TIG OKINEG OTIG OMoieg UNoBAAAETal
TO agpoxdaAiko Tng M.T.M. 0.155, nou xpnoidonoleiTal yia TNV NANRPWAON ToU XavTakiou.

Me Tov OpO OTPWOEIC UNOBAONG EVVOOUUE OAEC TIC OTPWOEIG NOU TonoBsToUvTal, av KpiBouv
avaykaieg, navw oTo unedagog N TNV €EUyIAVTIKN OTPWON.

STPWOEIC BAONC EVVOOUNE TIG OTPWOEIC NMOU KEiVTAl JETAEU TNG unoBacng r Tou uneddagouc Kal
TWV EMNIQAVEIOKOV AGQAATIKOV OTPWOEWV,

Ta adpavn UAIka nou xpnoigonoloUvTal o€ BACEIG ) unoBAaceig Ynopei va eival Ta €EAG:

duaoikd adpavr (natural aggregates): adpavry Nou NPOEPXOVTAl AMO OPUKTEC NNyEC, Ta onoia
€XOUV UnooTei JOvo Pnxavikn KaTtepyaaoia.

SUPPWVA YE TO EUPWNAIKO NPOTUMNO £XOUNE EMIONG Kal TIC AKOAOUBEG KATNyopieG:

Texvnta adpavrh (manufactured aggregates): adpavr OpuKTAG ApXIKAG NPoEAEUCNG, Ta onoia
EXouv npokUwel anod Piounxavikn ene&epyaacia, oupnepiAaupavopevng TnG BepUIKNG 1 AAANG
METATPOMNG.

AvakukAwpéva adpavn (recycled aggregates): adpavrn nou £xouv npokUwel and eneEepyaacia
avopyavwyv UAIK®WV, Ta onoia £Xouv MNponyoupNEVWG Xpnalgonoindei oTnv KaTaokeun.

MéyeBoc adpavwv: Mpoadiopiondc Twv adpavwv HE €va katwTepo (d) kal éva avwtepo (D)
MEYEBOC KOOKIVOU/ NAEyNaToC, ekPpalopevo wg d/D.

O npoodiopiondc dExeTal Tnv napoucia unepueyebouc (oversize), KAMOIWV KOKKWV MOU
ouykpaToUvTal 0To avwTEPO KOOKIVO, Kal unopdeyEBouc (undersize), KOKKwV nou nepvouv anod To
KATWTEPO KOOKIVO,

AenTokokka adpavr): Mpoadiopiopdg nou diveral Pe d ico pe 0 kal D pikpoTEPO 1) i0o Pe 6,3 mm.
Xovdpokokka adpavn: Mpoadiopiondc nou diveral Pe d ico N peyaAuTtepo Tou 1 mm kai D
MEYAAUTEPO TOU 2 mm.

Miyua adpavwv (all-in aggregate): Adpavry nmou anoTeAouvTal ano Wiypda XovOpOKOKKwV KAl
AENTOKOKKWYV adpavwyv Pe D peyaAlTepo Tou 6,3 mm.

KaTtnyopia: XapakTtnpioTiko £ninedo 1016TNTac evoc adpavous, ekppaldPevn we eUPOG TIHOV N
oplakn TIUnR. Agv undpyel oxeon METAEU Twv KATNyopiwv dIaQOopPETIKWYV ISIOTHTWV.

AlaBabuion (grading): Katavoun pey€boucg kOKkwV ek@paldpevn wg nooooTd palacg diepXONevnG

ano &va CUYKEKPIKEVO apiBud KOOKIVWV.
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2.2. 2ZYNOHKEZ EFKATAZTAZHZ

To appoxaAiko Tng M.T.M. 0.155 xpnolgonolsiTal yia TNV nNARpwon Tou XavtakioUu mnou
TonoBeToUvTal Ta UNoyela kaAwdia 150 kV.

Me Tnv O1AVoIEN TWV XavTaki®Vv TURIKAC O1dTOPNG cUMpwva Pe Tn oUuBacn kalr agol €£Xouv
TonoBeTnBei Ta avTioTolxa OTpWUATA AUPOU TonoBeTeiTal To NpwTo (1°) OTPWHA APHOXAAIKOU
naxoucg 0,25m. XTn ouvexela akoAoUBEi N TONOBETNON TOU NAEYUATOC ENICANAVONG TWV KAAWdiwv
150kV. Navw and To NAEyHa enionuavong n unoAoinn Tagpog 6a cupnAnpwBei ano Tpia diadoxika

OTPWHATA AUHOXAAIKOU NMANPWG CUUNUKVWHEVOU, nayxoug 0,30 m.

2.3.  ZYMNYKNQZH

'OAd Ta Napandavew CTPWHATA APPOXAAIKOU Ba cupumniE(ovTal KAVOVIKA KE UnXaviko dovnTn Kai 8a
olaBpéxovTal. To £€dagocg €ival anapaiTnTo va CUMNUKVWOEei he duvapikn @opTion. H duvapikn
(POPTION NPOKAAEiTAl ge Kpouon 1 dovnon. H ocupgnUkvwaon Tou €dda®ouc oTov €nbuunTd Babuo
EMNITUYXAVETAI JE TNV EMIAOYI KAl XpNOIJONoinon Tou HnNXavnuaTog nou dnPIoupyei TNV KaTtaAAnAn
0pAon CUPNUKVWONG YId TO CUYKEKPIKEVO TUMO £3APOoUC. H oUPNUKVWON ToU Avw OTPWHATOC
auPOXAaAikou Ba yiveral e odooTpwThpd. Ta dovnTika PNXavniuaTta ivar katdAAnAa yia Tn

OUMNMUKVWON TV AUU®OWV £da@wV, TV HEIYHATWY AUPou / apyilou Kdl TNG acpAaATou.

2.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NOIOTHTAX
Ta adpavn nou npoopidovTal yia BAceig kai unoBaceig, 6a npénel va ikavonoioUv TIC anaiTroElc,

ONwG NepIypdgovTal NnapakdaTw:

Ynoupyeio | MNpdTtunoc Texvikr Mpodiaypaen 0| Kataokeur Baocswv Odo0TpwuaTWV

Anuooiwv | 155
Ol adpavwv UAIK®V

‘Epywv s X

oTabegponoinuevou TUMoOuU
Ynoupyeio | MpoTunog Texvikn Mpodiaypagr) 0 KaTtaokeur| YnoBaoswv
Anuooiwv | 150 0d00TPWHATWV
'‘Epywv

oI’ adpavwv UAIK®OV
oTrabeponoinuévou TUNouU

QoTbdo0, npenel va avagepBei 0TI ol EAANVIKEC npodiaypaEc nNou npoava@epbnkav, dev £xouv
avaBewpnOei and To 1966, OUVENW®G KPIVETAI OKOMIYO va Yivel avagopd oTi¢ Eupwnaikeg
npodiaypagEc yia Ta adpavi nou xpnolgonoloUvTal w¢ Baceig kar unoBdaceig oTnv odonolia Kai
o€ aAAa €pya NoAITIKoU pnxavikoU, v Oyn TNG EQApHoync TwvV Eupwnaik@wyv npoTUunwy oTo TEAOG
Tou 2003.

To avTioToixo Eupwnaikd npoTuno ivai To:
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EAOT EN 13242: Adpavily UAIK@WV 0OTaBeponoinUévwy HE UDPAUAIKEG KOVIEC 1 HN
oTaBeponoinuévwy yia Xprion ora TexVvika £€pya kal Tnv odonolia (Aggregates for unbound and

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

O1 puEBodOI eAéyxou, Baosl Twv onoiwv Ba eAéyxovTal Ta adpavn, ival ol akdAoubol:

AASHO T-2
MéBodol AsiyuaTtoAnyiag
EAOT EN 932-1:1996

EAOT EN 932-2:2000 M£Bodoc Meiwong epyacTnpIak®wV dEIYHATWV

ASTM C -136
AASHO T-27 KokkopeTpikn AvaAuon

EAOT EN 933-1:1998

NMocooTO BPAUCHEVWY ENIPAVEIDV OF

EAOT EN 933-5:1999 . :
XOVOPOKOKKA adpavn

ASTM D -1140
AASHO T-11 MoooTIKOG NpoadiopIoHOC NAINAANG

EAOT EN 933-1:1998

AASHO T-176 MoloTIKOG NPoadiopioudg NaindAng — Aokiun

EAOT EN 933-8:2000 Iooduvapou Aupou

MoloTIKOG NPoadIopIoUOG NAINAANG— AokIun MnAe

EAOT EN 933-9:1999 10U MeBUAEViou

BS 812
MNpoadiopiopoc AgikTn MAakoeidoug
EAOT EN 933-3:1997

EAOT EN 933-4:2000 MpoadiopIiouog AgikTn ZXNATOG

MéBodocg peTpnong KaAigpopviakoU deiktn CBR
E 105-86

NF P 18-577

Aokiun Deval

EAOT EN 1097-1:1996

Mpoadiopiopoc AvToxng o pBopd (Aokiur Micro
-Deval)

EAOT EN 1097-2:1999

Aokiun kpouong (Impact Value)

ASTM C -131

MpoadiopIiopog AvToxng o€ BpuppaTiond (AoKIWn
Los Angeles)
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AASHO T-96

EAOT EN 1097-2:1999

EAOT EN 1367-1:2000

MpoadiopIioPoc avToxng o€ WYUEN — anowuén

AASHO T-104

EAOT EN 1367-2:1999

Aokiur Ggnkou Mayvnaiou (Yyeia)

EAOT EN 1367-3:2001

Aokiun BpaopoU “Sonnenbrand” BacdATn kai
anocuvBeon okwpiag a1dripou

ASTM D -854

AASHO T-100

EAOT EN 1097-6:2000

MpoadiopIoPOC TNG NUKVOTNTACG KOKKWYV Kal TNG
udaTanoppoPnTIKOTNTAG

EAOT EN 932-3:1996

Aiadikaoia kal opoAoyia yia anAonoinuevn
NETPOYPAPIKN NEPIYPAPN

EAOT EN 1744-1:1999

XnMIKA avaiuon

EAOT EN 1744-3:2003

MpocToipacia pe ekxUAion (eluates by leaching)

EAOT EN 196-2:1995

XNMIKAR avaAuon Tou TOIUEVTOU

ASTM D 4318
'‘Opio YdapdTNTag

AASHO T-89
ASTM D 4318

‘Opio MAaoTIkOTNTAG
AASHO T-90
AASHO T-91 AgikTng MAaoTIKOTNTAG
ASTM D -1557 Proctor Tpononoinuévn p€Bodog, MEBodog A

AASHTO T-180

>x&on Yypaoiag — MukvoTnTag

Council Directive 76/769/EEC

Alapuyn €nikivoUVWV OUCI®V, Ol OMOIEG
ekppalovTal g€ ym3

AOKIMEZ

Ava@opikd HE TA XAPAKTNPIOTIKA, TIC ANAITACEIC KAl TNV MPOTEIVOMEVN €AAXIOTn ouxvoTnTa
eAéyxou Baoswv/unoBacswyv IoxUouv Kal epapuodlovTal Ta avapepopeva oTig M.T.M. 0 155 & 0
150 kabwc kai aro MpoTuno EAOT EN 13242.

O avadoxog Ba npénel va diabeTel oTnv EniBAswn oAa Ta péoa yia Tnv die€aywyn TwV OOKIPHWV

Kal ENIBEWPNOEWV TOU aJPOXAAIKOU KATA TNV napaAapn Tou. YAIKO To onoio 6a kpiBei akaTaAAnAo
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and Tnv EniBAewn, dev B6a napaAauBaveral npog TonoBETnoNn kal O6a avTikadioTatal and AaAAo
kaTaAAnAo. Ta £€€0da anoppiwnc Tou Ba BapUvouv Tov Avadoxo.

H &ykpion kataAAnAOTNTAG Tou appoxaAikou dsv anaAldooel Tov Avadoxo and TiIG euBUveG Tou.
Katd To oTadio eKTEAEONG TWV €PYAcI®V, CE MEPINTWON Nou dianioTwOsi Pe epyaoTnpiakouc
eAEYXOUC OTI To UAIKO €xel aAAGEel kal dev IkavonoloUvTal Ta KPITAPIA CUPHOP@WONG, 0 Avadoxog
gival unelBuvocg yia OAEG TIC KAKOTEXVIEC kKal Pe €E0da Tou Avadoyxou To npoidv Ba avTikaBioTaTal

and aAAo kaTaAAnAo uAiko.

2.6. AMNOGHKEYZH -META®OPA

O avadoxocg sival unoxpewuévog va AaupBavel 6Aa Ta anapaitnTa PETPA wOTE va diaTnpei Tnv
noloTNTA TOU NApayoOuEVOU NMPoidvToC KATA TNV eKPOPTWON TOU OTO XWPO TOU EPYOU.

a) Na diatnpouvTal kabapoi - anaAiaypevol and BAABepd OUOTATIKA O CWPOI TWV TEAIKWOV
NMpoiovVTWV.

B) Na ano@euyeTal o dIaXWPIoHOC TWV KOKKWV KATA TNV EKPOPTWON Toug aTo owpd (diatripnon
MEYIOTOU UYoUuG Tou owpou).

y) Na e€aopalileTal n kaBapodTNTA TWV PNXAVNHATWV HETAPOPAC, andbeong, popTWONG.

0) Na npopuAdooovTal ol cwpoi Tou 3A and OUCHEVEIC KAIPIKEG OUVONKEC.

SUppwva pe TIG Eupwnaikég npodlaypagpéc, o nepinTwon nou Ta adpavn cuokeudadlovTal, ol
MEBODOI Kal Ta UAIKA ouokeuaoiag dev Npénel va JOAUVOUV R va anopiyvuouv To TEAIKO npoiodv.

>Tnv EANGDa Ta adpavn yia Bdoeic kal unoBaceic dev guokeudalovTal, aAAd nwAouvTal XUdnv.

2.7. ZTOIXEIA MAPAITEAIAZ

SUPQWVA HE TIG HEXP! TWPA €AANVIKEG npodiaypa®EG yia TNV ovopaToloyia Twv adpavwv yia
Baoesic kal unofdceic yIvOTav XPnon TwWV OVOUATWYV TwV 5 JdiaQopeTikwv diaBadbuicswy
(diaBabuion A, B, I, A, 4 E) yia va dieukpivioToUv Ta OlAQOPETIKA €idnN KOKKOWETPIKWV
KAQoNATWV.

SUpewva Je TiIc Eupwnaikég npodiaypageg n ovoydToAoyia nou XpnaolyonoleiTal ivai:

yla Ta xovdpokokka :GC85-15 kar GC80-20

yla Ta AenTtokokka: GF85 kai GF80

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

3. ZKYPOAEMA

3.1. ANTIKEIMENO- KANONIZMOI

H napouUaoa Texvikn nepiypar kabopilel TIC Npodiaypd@ec kal TIG doKINEC nMou unoBaAAovTal ol
O1APOPEC KATNYOPiEC OKUPodEUATOC (avaloya PE TO €id0G KATAOKEUNG AVTIOTOIXEI OUYKEKPIMEVN
no1dTNTa oKUPOJENATOG), CUNPWVA HE TOUG KAVOVIOHOUG TEXVOAOYIAG okUupodEUATOG KABwE Kal

pe Tov Néo Kavoviopd OnAIoHEVOU ZKUPODEUATOG.
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>Tn Xwpa Pag Ta 8€uaTa nou agopoulyv TexvoAloyia okupodEpaToc kabopilovtal and Tov Kavoviouo
TexvoAoyiac ZkupodéuaTtog (KT=-97), nou dnuooisudnke oto ®EK 315/B/17.04.1997 kai 1oxUEl
and Tic 17/10/1997 unoXpewTIKa yia 0Aa Ta Texvika 'Epya ano okupodesua.

Mpoogarta €yIve «npoagappoyn» Tou KT=-97 oTIG analThoeig Tou véou Eupwnaikou MpoTUnou yia
TolgévTa EAOT EN 197-1:2000 (®EK 917/B/17.07.2001) pe Tpononoinon Kuping 6cwv apopolv
Touc TUMOUC Kal KAaTnyopieG avToxnG TOIMEVTWY NMOU avapEpovTal oTo Keiyevo. H npooapuoyn
auTh dnuoaoieudnke oto ®EK 537/B/01/05/2002 kai auTd 1oxuouv ano 1/01/2002.

H avToxn Tou dev opileTal Ma we JEGOC 0po¢ TNG BAINTIKAC avToxng (3) SoKIMiwV OKUPOJEUATOC
(BA/54) aAA@ pe xprion Tng £vvolacg TNG XapakTnpIoTikAG avToxng : fck (characteristic strength),
onw¢ autn opiletal otnv § 3.2 ToUu KTZ-97 kai Tnv § 2.3.1 TOU EKQZ 2000 (®EK
1329/B/06.11.2000).

3.2. XPHZH ZKYPOAEMATOZ

3.2.1. To okupddepya C16/20 Ba XpnOIYOMOIEITAl YId TNV KATAOKEUR NAAKwV, OOKWV,
UMOOTUAWHATWV, TOIXWHATWYV, MESIAWV, BACEWV AKPOKIBWTIWV Kal YEVIKA OAWV TwV
OTOIXEIWV MOU ava@epovTal OTn OTATIK HEAETN KAl TAd ox&dla Twv EuloTUnwv, O€

onolodnnoTe UWoG 1 Babog and Tnv eniPAvelia Tou £dAPOUG.

3.2.2. To okupOdepa C12/15 XpnoINONOIEiTAl YIa TIC UMOAOINEC KATAOKEUEC TOU £pYyouU, OMWG
dlaBacewv kKaAwdiwv, unooTpwuaTog Nelodpopiny, KPpaonedwyv Kal AoINwV KATAGKEUWV
oUuPWVva Pe Ta oxEdIa TNG MEAETNG.

levikd, o TUNOC OKUPOJOEUATOC nou Ba xpnolgonolsiTal yia kKGO kKATAOKeUn oOTa nAdiola Tou

OUYKEKPINEVOU £pyou, Ba kabopileTal and TNV UEAETN KAl TIG TEXVIKEG NEPIYPAPEC €ITE KATOMIV

unodeifewv ano Tnv EmBAEnouca Ynnpeoia.

3.3. EIAH ZKYPOAEMATOZ

3.3.1. Epyota&iakd okupodepa (§ 3.7 Tou KTZ-97)
EpyoTa&lako okupodeua, AéyeTal To okupOdEUa GTo onoio o KUpiog Tou €pyou (K.T.E.) 1 n
Ynnpeoia 1 o ENIBAENwV €xel NANpn napakoAouBbnan kal EAeyxo TNG Napaywyng o OAEG
TIG paoeig TNG (UAIKA, unxavnuara napaywyng, diadikagieg avauigng, K.An.).

3.3.2. EpyooTaciako okupddeua (§ 3.8 Tou KT=-97)
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EpyooTaciakd okupodepa, A&yeTal To okupodeua oTto onoio o K.T.E., 1 n Ynnpeoia | o
EniBAénwv 1 o KaTaokeuaoTnG dev €Xel TIG OIKEGC TOU NMANPOQOPIEG yia Ta UAIKA, TIG
avaloyieg ouvBeoewc kal Tnv diadikacia napaywync, €AEyxel O JOVO TO £TOIHO MPOidV

oTtn 8£€on napaddoswg Tou.

3.3.3. 'EToIgo okupOdepa (§ 3.9 Tou KT=-97)

'ETOIMO oKUpOdEUa, AEyETAl TO OKUPODJENA Nou NapaockeuddeTal o€ andoTaon ano To €pyo

Kal JETAPEPETAl OE AUTO:

a) Jetd ano nAfpn avapiEn oe pikep, pe @optnyd autokivnTa 1 auTtokivnTa -
avadeuTnpeg (truck - agitators).

B) META ano pepIKA avapiEn TwV UAIK®OV, XWPIC va &xel yivel sioaywyn vepou, HE
auTokivnTa — avapikTRpeg (truck — mixers) kai oAOKANpwWaon TNG NApaywyng Kata
31adpopr TOU AUTOKIVITOU.

To €ToIO OKUPOdEPa pnopei va eival EpyooTtaoiakd (§ 12.1.1 Tou KTZ-97) 1 EpyoTa&lakod

(€Toipo epyoTaiakd okupodepa, § 12.1.2).

3.3.4. lNpokaTaokeun
TeAeuTaia oTn XwWPa Pag €xel avanTtuxBei MoAU n NMpokaTaokeur JOWIKWV UAIK®V Kdal
oToIXEiwv and okupddePa, o€ POVADEG MPOKATACKEUNG, YIA TIC OMoiec 1oxUouv Ta nepi

«EpyooTaciakoU» okupodEpuaTtog (§ 3.8) Tou KTZ-97.

3.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NMOIOTHTAZ

O Avadoxoc Tou £pyou eival unelBuvog yia TNV JIEVEPYEID TNG PEAETNG OUVOECEWC, Yia KABe
KaTtnyopia okupod€uaTog nou Ba xpnoiponoinBei oTo £€pyo, TNV KATABoAR TNG OXETIKNAC danavng
Kal TNV akpiBni TApNoN TnG MEAETNG kKal Twv eniBaAlopevwyv and Tov Kavoviopo TexvoAoyiag

SkupodepaTog (KTX) d1adikaoiwv Kal evepyelwv. H YEAETN ouvBEéoswc Oa yiveTal Ye Ta UAIKA

(adpavn, TOIUEVTO, vepPO, nNpdobeTa) nou npdayuari Ba xpnoigonoinBoUv OTO €pyo Kal TIG

KAaTAAANAEG NOCOTNTEC TWV onoiwv, YE JIKA Tou QppovTida kal eubuvn, o avadoxog 6a anooTeiAel

OTO €pYAcThpIo.

MNa kdBe kartnyopia oKUPOJEPATOC MOU MNPOBAENETAl va XPnOoihonoinBei oTo £pyo, N HEAETN

OuvOEoewC npenel va divel:

- Tic avaAoyieg vepoU, TOIUEVTOU, AENTOKOKKWYV Kdl XOVOPOKOKKWY adpavwyv katd Bapoc, yia Tnv
napackeun 1m3 gUPNUKVWPEVOU OKUPOJENATOG. TOV KaBopIiouo TNG NoogdTnNTAC TOU TOIKMEVTOU
Ba £xouv An@Osei unown (NANV TNG avToxnc) ol andiTAOEIC dVOEKTIKOTNTAC Nou NpokUNTouv anod
TIC KAIUATIKEG KAl AOINEG OUVONKEG TnNG B€0EWC TOU £pyou, TN XPNON TOU, TIG OUVBNKEC
KATAOKEUNG Kal AEIToupyiag Tou KAM.

- TIGC KOKKOUETPIKEG O1aBabuioslg Twv adpavwyv UAIK@V Kal TOU HiyuaToc.
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- Tnv avTioToiXxn KaGBion Tou oKUpodEPATOC Kal TNV anwAeia kadiong ouvapTnoel Tou Xpovou (loss
of slump) yia 30", 60" ka1 90" anod Tov XpoOvo avauigngc.

- Tnv docoAoyia Twv NpocBETwY Nou NiBavwc anaiTeital f nTeiTal va Xpnoigonoinbouyv, yia va
anoktnBouv 1 va BeATiwBoUV o1 enBuunTEéC 1010TNTEC 0 kGBe B£on kal kabe kartnyopia,
gniTaxuvon n eniBpaduvon NNEEWG, epyaciyoTnTa, K.AM. 1 KAl yid va 1kavornoinBouv ol aAAEC
€10IKEC analTroEIC.

- Tnv kapnuAn Tou Adyou N/T - avToxng nepi Tnv anairroupevn avroxn fa, kata Tnv npyp. 5.2.3.3
Tou KTZ.

- Tnv gop@n Twv doKIdiwv nou xpnoigonoindnkav (KUuBikda rf KUAIVOpPIKA).

- Tnv o€Ipa TWV KOOKIVWV nou xpnoipgonoindnke (Feppavika r Agepikavika).

- TIC IKAVONOIOUKEVEG EIDIKEC ANAITNOEIC NMOU EVOEXOUEVWG (NTAONKAV.

- Tnv TAPNON Twv €mTaywv Tou KTZ yia TNV NEPIEKTIKOTNTA OE TOIYMEVTO AVAAOYWG MEYIOTOU

kOkkou, Tov Adyo N/T kal Tn B£0n TNG KOKKOUETPIKNAG KANMUANG adpavamv.

Mpo TNG HEAETNG OUVBEoEWC, Ba yiveTal EAeyxoc (kal Ba yvwOoTOoMoIEITAl TO ANOTEAEGHA TOU) TNG
NMPAydaTikng oTabung avrtoxng Tou TOIYEVTOU MOU Xpnolgonoindnke (ave€apTnTwg TUMOU N
KaTtnyopiacg), woTe va €ivar duvartrn n Tpornonoinon Tng ouvBETEWC ) va €NIONUAIVETAl N avaykn
ENAVaANWEWG TNG MEAETNG OUVOECEWG, AV AuTh N OTAadun avrtoxng Tou Tolgévrtou (nou Ba
napakoAouBeital) peTaBAnBei ouciwdWG KATa Tn JIAPKEId KATAOKEUNG TOU £pyou. H HEAETN
ouvBEoewe Ba enavaAaupBaverar acpalwg, otav aAAadel n nnyn ANWEwWG Twv adpavwyv, Td

npooBeTa, o TUNOC f N KATNYOpPia avToxnG ToOU TOIUEVTOU K.AM. KATA TIC d1aTA&eIc Tou KT 5.2.1.5.

3.5. NMAPATQIH >KYPOAEMATOX

Ma TNV Napackeun Tou OKUPOJEUATOG Ta UAIKG Ba avapiyviovTdl anapaiTATwg PE PNXavikoug
avauikThpeg, eEonAIouEVOUC YE Ta anapaiTnTa opyava kal eEapTriuaTa yia Tnv akpiprn METPNON
TWV EICEPXOHUEVWV UAIK®WV Kal TOU VEPOU Kal Tov KaTa PBouAnon kabopiopyd Twv emBuUUnTOV
avaloyiwv. H pérpnon 6a yivertal kata Bapocg kai hJe TNV akpifeia nou npodiaypaPeTal oTnyv § 6.6
Tou KTZ. O avapikTrpag Ba Ikavonolei TIG analTroeig Tou napapTriuaTog B Tou MpoTtunou EAOT-
346.

> € £TOINO OKUPODEUA NOU PETAPEPETAI HE AUTOKIVNTO — avadeuTNpa EMNITPENETAI JOVO N NPOCBnKn
UNEPPEUCTONOINTIKOU, NOU oUuvOodeUETAl anod enavapién didapkeiac TouAdaxioTov Tpiwv (3) AenTwv,
OTIG YPNYOPEC OTPOPEC TOU avadeuTnpa (8 wc 12 oTpoPEG ava AenTo). AnayopeUeTal N Npoodnkn

uneppeucTonoInTikoU oTov kKado Tng avTAiac.

Av n npopnBeia €Toigou oKUPODEPATOC YiveTal and €pyooTacia napaywynsc okUupodEUAToG auTda

Ba IkavonoloUV TIC anaiTAoEIG Tou apBpou 12.1 Tou KTZ-97 kal 131aiTepa Ta NapakaTw:
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a)

)

Y)

O unevBuvoc Napaywync Kal noldoTNTAc Tou EpYOCTACIOU NAPAYWYNG ETOIMOU OKUPOJEUATOC,
o0 onoioc &€xel TNV &uBlvn yia TNV noidTNTa TWV XPNOIHOMOIOUUEVWY UAIK®WV Kal TOU
napadidopévou okupodEPaTog Ba sival dINAwPaToUX0G HNXavIKOg He anodedelyUévn eUnelpia

oTnV napaywyn kal TexvoAoyia Tou okupodepaTog (KT=-97 apbpo 12.1.1.3).

To gpyooTACIo NApAyYwynG €TOINOU OKUPOJEUATOC NPEMEl va Tnpei MnTpwa kal Aiaypaupara
avToxNnG TOU NApPAYOMEVOU OKUPOOEWATOC Bewpnuéva and TO KEVTPIKO €pyaocThpio Tou
YNEXQAE (KEAE) n and Ta nepigpepeiaka epyaoctnpia (MEAE) ocUu@wva pe Ta apbpa 12.1.1.7,
12.1.1.8 k.An. Tou KTZ-97.

To €pyooTAcio NApAywync £TOINOU OKUPOJEPATOC Ba anoaTEAAEl Ye KABe popTio Katd Tnv
napadoon Tou okupodEpaToG Padi pe To AeATio ANOCTOANG SkupodEuaTog (KT=-97 apbpo
12.1.1.16) kai AeATio kaTaypa®ng Twv JUYIiCEwV TV UAIKQV NApAcKEUNG (Kataypa@iko
PRINTER).

Ta npoTtelvopeva and Tov Avadoxo epyooTdoia napaywyns okupodEPATog, yid TNV npoundeia
€TOIOU OKUPOJEPATOC OTO £€pyo, Ba a&iohoynBoUv ano Tn EniBAénouca Ynnpeoia, n onoia Ba
KPIVEl av IkavonoloUv OAEC TIC ANAITACEIC TwV OXETIKWV O1aTAEewv Tou KTX-97, Tou oxediou
npotunou EAOT 346, Tou KavoviopoU JIEVEPYEIAG EAEYXOU NMoloTNTAG UAIKWV Kal Epywv DEK

332/B/28.03.2001 kai TIC anaIiTAOELIG TNG Napouodac TEXVIKNAG Npodiaypadrc.

H oUvBeon kal 0Aa Ta oToIXEia Napaywyng Tou okupodEuaTog Ba kataypagovTtal og €101k
ekTUNWTN (OeATio kaTaypagikoU) nou Ba unoBAAAeTal kata Tn didpkela KGO oKUPOJETNONG

oTnv EniBAewn yia €\eyxo.

3.6. META®OPA >*KYPOAEMATOZ

SUPewva Pe To apbpo 7.2 Tou KT=-97 0Tav n HETAPOPA TOU OKUPOJENATOC YiveTal JE auToKivnTa

avadeuTnpeg, 1oxUel n nap.2 Tou oxediou npoTUunou EAOT 346, nou opilel wg PEYIOTO XpOvo

avapiEng — HETAQOPAG — EKPOPTWONG TNV 1 Y2 wpa, NnapaTeivouevo katd 20 AenTa os NepinTwan

XPNOEWC eniBpaduvTn.

O Avadoxog unoxpeoUTdl PJe OIKA TOU PEOA Kal KATAAANAQ eKNAIOEUPEVO NPOOWNIKO VA EKTEAEI

TIG O€lyaToANWieg kal OAOUG TOUC €Mi TOMOU €AEYXOUG.
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O1 £Agyxol noidTNTAG Tou okupodEuaToG Oa yivovtal and Ta epyacTtnpia Tou YMNEXQAE, Ta
epyaotnpla Twv AvwTadtwv Eknaidsutikwv Idpupdtwv Kal and avayvwpiogeéva and To
KEAE/YNEXQAE epyaoTtrpla, ue ¢povTida kal danavn Tou Avadoxou, und Tov EAEyXo Kal Tnv
€ykpion TnG EniBAénouoac Ynnpeaoiag.

3.7. KANONIZMOI - MNMPOTYNA

Kavoviopog TexvoAoyiag ZkupodeuaTtog KT2-97 (®EK 315/B/17-4-97), kabwg kal Ta ox&dia
npotunwv EAOT kai ol €1dikéC npodiaypagec =K Tou KEAE/YMEXQAE oTIG onoieg auTtog
napanunel.

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

EAOT EN 197-1:2000 X0UvBeon, npodiaypagEg Kal KpITrNpIia CUMHOP@WONG Yid TA KOIVA TOIPEVTA.
ToIMEVTA YIA TNV KATAOKEUN €pywv ano okupodeua ®EK 917/B/17-7-01.

EAANVIKOG Kavoviopog yia Tn MeAétn kal KaTtaokeurn ‘Epywv and OnAiopévo Zkupodepa EKQX
2000 (®EK B'1329/6-11-2000).

EAANVIKOC AvTioeiopikog Kavoviopog EAK 2000 (PEK 2184/B/20-12-99).

Kavoviopog TexvoAoyiac XaAUBwv OnAiopyévou ZkupodepaTtog KTX 2000 (PEK 381/B/24-3-
2000).

Kavoviopog dlevépyelag EAEYXOU MoloTNTAg UAIK®V Kal €épywv (PEK 332/B/28-03-01).

DIN 1045/ DIN 1048 yia onAIGUEVO OKUPODEUA

DIN 1045/ DIN 1047 yia donAo okupodepua.

DIN 4226 yia Ta adpavn.

3.8. KATHIOPIEZ ZKYPOAEMATOZ-XTOIXEIA MAPATTEAIAZ

To okupOdepa diakpiveTal o dIAPOPEC KATNYOPIEC avaldyws TNG avToXnc Tou og BAIWnN, og nAikia
28 NUEPWV, TNG EPYACIKNOTNTAC TOU, TNG aVOEKTIKOTNTAG (DIApKEIa 0To XPOVO) Kal TnG KaTtnyopiag
€kBeong oc diagopa nepiBaiiovTa, K.A.M., cUPNPWVA PE TA ENOUEVA (EIDIKEC ANAITAOEIG NOU UNOPEI

va undapyouv avaAoya HeE TIC avAayKeC Kal TIC oUVONKeG Tou €pyou).

KaTtnyopieg avtoxng (strength classes)

MNa Tn MEAETN KAl KATAOKEUN TwWV £PYwWV XPNOIMomnoloUVTdl Ol KAaTnyopieC OKUPOJEPATOC TOU
nivaka 2.2 Tou KT=-97, o6nou o npwTtog apibuog kabe kartnyopiag opilel TNV XApAKTNPIOTIKN
avToxn ek@paldpevn o MPa nou d1ANIOTWVETAl OTAV O EAEYXOG YiveTal PHe KUAIVOPIKA JoKipia
dlapeTpou 15 kal Uywouc 30 cm Kal 0 OeUTEPOG TNV XAPAKTNPICTIKR avToXr OTav o EAeyXo¢ Yiveral

ME KUBIka dokipia akpng 15 cm (oxnua 1).
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1 MPa = 1 N/mm’ = 10.2 kp/en’ xAMa 1 : KaTtnyopieg okupodEuartog (n.x.

C16/20
C16/20 /20)
KuAivdpog KuBog
15
o 15
30
SUpypwva pe Tov EKQX 2000 n xpnon TNG
}‘E’{ fo katnyopiag C12/15 oe onAiopevo okupoOdepa
ENITPENETAl POVO VIO KTipld HE TPEIG TO MOAU
fu =16 MPa fy =20 MPa

0pOPOUC Kdl XWPIC aUENUEVEG aANAITAOEIC
nAaoTigdTnTag (§ 2.3.2) kai n xprion Tng katnyopiag C16/20 yia KTipia YE TPEIC TO NOAU 0pOPOUG

Kal au&nuéveg anaiTnoeig NAaoTIHOTNTAG.

TENOG yIa NPOEVTETANEVO OKUPODEWA Ogv eMITPENOVTAl Ol KaTnyopieg C12/15, C16/20 kai C20/25,

aAAdG povov peyaAUTepEC.

Mivakag 1 : Katnyopieg okupodepaTog (KT=-97)

Katnyopia fok, KUA. fek, KUBOU
OKUPOJENATOG

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

Mepa anod TIG KATNyopieg auTteg oTto Eupwnaiko Mpdtuno EAOT EN 206-1:2001, npoBAEnovTal
KaTtnyopieg BAINTIKAG avToxn¢ yia To okupodeua péxpl C100/115. O KTZ-97 Ba npénel va &xel
anooupBei péxpl Tov AskéuBpio Tou 2003 kai va 1oxUoel To EAOT EN 206-1.

4. AZOAATIKA

4.1. ANTIKEIMENO

Ta ao@AATIKA PiyHaTa £X0UV EUPEId Xprion OTNV KATAOKEUN €pywVv 0domnoliag kal YEVIKOTEPA OMnou
NPOKEITAl VA KUKAOQOPROOUV 1 va oradueloouv Tpoxopopd. O 1I010TNTEC TwV adpavwy UAIKOV
gival KpioIunG onuaaciag yia Tnv noloTnTa ToUu £pyou, JIAG KAl auTd pEPOUV OUCIACTIKA TO POpPTio
EVOG ao@aATIKOU €&pyou evw anoTeAouv To 90-95% katd BApoC TOU OCUUMNUKVWHEVOU

aoQAATOMIYHATOG.

O pOAOG TOUC OTO aCPAATOMIYHA €ival KATAAUTIKOG: HETAPEPOUV Ta PopTia KABETA OTA UNOKEIYEVA
OTPWHATA YE TNV €AdxIoTn duvaTr GuvOpOUr TOU AoPAATIKOU ouVvOETIKOU, d1aTNpWVTAG TO £pY0
OTO OM0i0 GUMMPETEXOUV OTNV apXIKN TOU HopPr Kal NpocodidovTdag Tou €IdIKEC IBI0TNTEC avaAoya

ME TN XPRon Kai TIC anaiTroeig oXediaguou.

H nio koivij NePINTWON aC@AATIK®OV PIYUATWV €ival autd nou napackeudlovrtal Y v Bepuo
avauién adpavwv UAIKOV Kal doQaATIKOU CUVOETIKOU O CUYKPOTAMATA avapiEnc. Ta adpavn
UAIKG, a@ou avapixbouv, nepvave and Enpavrripa Pe GAOYIOTPO. 3TN CUVEXEID KOOKIVI(ovTal yia
va diaxwploToUv o€ KAAoPaTa YeyEBoug kal anoBnkelovTadl o€ evdldhead oiAd. Ol N0OCOTNTEC TWV
adpavwv nou anaiTouvTal yia kabe avapiypa, Cuyidovral kal TpopodoToUvTdl OTOV avauikThpa
TOU OUYKPOTNMATOG, ornou avadevuovTal Bidld PJe TAUTOXPOVO WEKAOWO Tou BepPoU aopaATikoU
ouvdeTikoU. (ASTM D9995-95b)

Ma €101kd avTioAIoONTIKO TANNTA KUAIVOPWVETAl NPOENAAEIMUEVN WNPida 1 AdAAo UAIKO KaTd Tnv

KATAOKEUN OTPWOEWV KUKAoQOpiag NETA Tn dIdoTpwon Kdl cudnuKvwaon.
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Ta adpavr) nou XpnoigonoloUvTal yid AaCQAATIKA HiydaTa MpEnEl va npogpxovTal navrta ano
Bpalion kal va pn xpnoigonoloUvTal oTNV ANPWTOYEVH TOUG HOpPpr), WOTE vad NPOKUMNTOUV UYIEIC
YOVIOOEIG KAl TPAXEIC EMIPAVEIEC Kal TO OXAMA TOV KOKKWV VA PNV €XEl AVOUOIOHOPPIEC
dlaoTacswv. Avaloya Pe TNV Xpnon yia Tnv onoia npoopifovTal (aopaATikG okUupwTAa, AOPAATIKEC
Baoeic  aoPAATIKG okupodEpaTa) npodiaypdagovTdl EMNITPENTA Opla yia TIG 1310TNTEG Toug. Ol
KPIOIYEC NapApeTpol nou xapakTnpidouv &va adpaveéc UAIKO yia Xprion 0 aoPaATIKO Wiyua eival
N KOKKOUETPIKA O1aBaduion, To oOXNUA TwV KOKKWV, N €n@Aaveiakn ugr), ol NpooHi&eic, n
0abpoTNTA TOU METPWHATOC, N ANOPPOPNTIKOTATA KAl N XNUIKA CUYYEVEID ME TO ACPAATIKO

OUVOETIKO.

4.2. KANONI=XMOI

O1 enionueg 10XUOUOEC dIaTAEEIG yia adpavr aoPaATIKOV €pywv €ival ol ‘TIpOTuUneg TEXVIKEG
Mpodiaypagpec” A250, A260, A265 Tou 1966 (Ynoupyeio Anuociwv 'Epywv, AlebBuvan M3B). MNa
TNV MEPINTWON TWV AVTIOAICONPWV OTPWOEWY KUKAopopiag £xel ekdoBei axeTikn odnyia ano To
YMNEXQAE (Aeképppioc 1985).

To npotuno EAOT EN 13043 : 2002 - "Adpavr acQaATOUIYUATWY KAl ENPAVEIAK®V EMNOTPOOEWYV
00wV, AgpodpolimV Kal AAAWV NEPIOXWV KUKAoQopiag oxnuaTtwv", dev kabopilel anayopeuTika
opla, nou Ba napapeivel B€ua Tonikng vouoBeaiag, aAAa npoadiopilel kolvr) opoAoyia g€ OAn Tnv

Eupwnaikn ‘Evwon yia katnyopieg avaioya Pe Tnv €€eTalopevn 1010TNTA.

AOyo Tng naiaidtntag Twv MpoTunwv Texvikwv Mpodiaypapwv Tou YMEXQAE, OTIG VEEG
ONUONpaTnoEIC TV £pywV npodiaypdgovTtdl cuvnBws npdoBeTEC anaiTrosiC KAAUNTovVTag To

KeVO.

O1 pyEBoBOI EAEYXOU AUTWV TwV adpavwv €ival ol €ENG:

XovOpOKokka — AENTOKOKKA adpavn

AASHTO T-2 :  Mé€BodoiI AsiypaToAnwiag
ASTM D75

EAOT EN 932-1:1996

AASHTO T-248 :  Mé&Bodog Meiwong epyacTnpiakwyv OelyUaTwy
ASTM C702

EAOT EN 932-2:2000

AASHTO T-27 . KokkopeTpikn Avaiuon
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ASTM C132

EAOT EN 933-1:1998

AASHTO T-11

ASTM C117

EAOT EN 933-1:1998

Mpoadiopiopog nainding

EAOT EN 933-9: 1999

MnAe Tou peBuAeviou

EAOT EN 933-8:2000

IoodUvapo aupou

EAOT EN 933-3:1997

BS 812 part 105

Mpoaodiopiopog Aciktn MAakogIdoUg

EAOT EN 933-4:2000

BS 812 part 106

MpoadiopIiouog AsikTn ZXANATOG

EAOT EN 933-5:1999

MocooTd enipaveinwv and Bpavion

EAOT EN 933-6:2001

FroVINOEC AENTOKOKKWY adpavwv

AASHTO T-96

ASTM C131

EAOT EN 1097-2:1998

AvToxn o BpuppaTiopo (Los Angeles)

EAOT EN 1097-2:1998

BS 812 part 112

Aokiur) kpouong (Impact Value)

AASHTHO T-279
ASTM D3319
EAOT EN 1097-8:2000

BS 812 part 114

Aokiur avTtioTaong os oTiABwon (PSV)

EAOT EN 1097-8 annex

BS 812 part 113

AvToxn ot snipaveiakn andéTpiyn (AAV)

EAOT EN 1097-1:1996

AvTioTaon oe @Bopd (micro-Deval)

EAOT EN 1097-9:1999

AvTioTaon g€ anoTpiwn anod TpoxoUg JE KapPia

AASHTO T-255

ASTM C566

MNeplexouevn uypaacia
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EAOT EN 1097-5:2000

AASHTO T84, T85
ASTM C128, C127

EAOT EN 1097-6:2000

Eidika Bapn kai udpoanoppopnTikOTNTA

AASHTO T-19

ASTM C29

EAOT EN 1097-3:1999

darvopevo Bapog

AASHTO T-103

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

AvVOEKTIKOTNTA 0 KUKAOUG WUENC — anowuéng

AASHTO T-104

ASTM C88

EAOT EN 1367-2:1999

Aokiun BglikoU payvnoiou

EAOT EN 1367-5:2002

AvTioTaon o€ Bgpuiko shock

EAOT EN
11:2003

12697-

ZUvAagEela NPoG acPAATIKA OUVOETIKA

EAOT EN 1367-3:2001

EAOT EN 1097-2:1998

Aokiul  Bpaopou  “Sonnenbrand”
anooUvBeon okwpiag o1drpou

BaodAtn  kai

EAOT EN 1744-1:1999

X0ovOpOKOKKEG eAappoBapnc NPoouigelg

EAOT EN 1744-1

AnooUvBeon 0OlaoBeoToUXOU NUPITIOU YId OKWPIES
UWIKAUivv

EAOT EN 1744-1

AnoouUvOeon yia OKWPIEG UYIKANIVWOV

EAOT EN 1744-1

>T1aBepdTNTa dYyKOU adpavwyv ano okwpia aidrnpou

EAOT EN 196-2:1995

>T1aBepdTNTA OYKOU adpavwv and okwpia o1drpou -
npoadiopioPOC 0&sIdiou Tou payvnaoiou

EAOT EN 1367-1:2000

MpoadiopIoUOC avToXnC O WUEN — anowuén

EAOT EN 932-3:1996

Aladikaaia Kalr  opoAoyia  yia  anAonoinuévn

NETPOYPAPIKN NEPIYPAPH

0dnyia 76/769/EEC

Alapuyn enikivOUVWY 0oUCIwV, Ol Onoiec ekppalovTal
og pm3
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Filler

EAOT EN 1097-7:2000

Mpoodiopiouoc paivouevou €1dikoU Bapoug Tou filler

EAOT EN
1:2001

13179-

Delta ring and ball

EAOT EN 1097-4:2000

MpoodiopIoUOC Tou Nopwdouc ENpol CUPNMUKVWHEVOU
filler (Rigden)

EAOT EN
2:2001

13179-

Ap1Buoc acpaAiTeviou npoadeTou filler

EAOT EN 1744-1:1999

AlaAuTOTNTA OTO VEPOD

EN 1744-4

EundaBeia oTo vePO

EAOT EN 196-21:1994

MepIeKTIKOTNTA avBpakikwv acBeaToAlBikou filler

EAOT EN 459-2:2002

MeplekTIKOTNTA UDPOEEIdiou Tou aoBeaTiou pikTou filler

EAOT EN 1744-1:1999

AnwAegia NnUPpwWoNG INTANEVNC TEPPAG

EAOT EN 1097-3:1999

daivopevo Bapog XxaAapng cUNNUKVWaNG o knpodivn

EAOT EN 196-6:1994

Eidikr emipaveia kata Blaine

4.3. MNMAPAIQrikKH AIAAIKAZIA

a) E&opuEn

H £E0pU&n Twv NETpWHUATWV Nou npoopilovTal yia XpHon o ao@aATika Ba npénel va yiveral os

UYIEIG OYKOUG OTO AaTopEio, JE andppiyn:

e  OAWV TWV PN KABapwv Kai pn uylov THNHATOV

e TWV NEPIOXWV ENAPNG ME YEITOVIKA NETPWUATA, KN UYIN

e TWV ENPAVEIGKOV THNHATWV TOU HETWMNOU

e  TWV YAI®OWV ] dpYIAIK®OV NPOCHIEEWVY

e EEVWOV AOINWV UAIKQOV

B) Aiadikacia ©pauong- Kookiviong

'Eva olvnBec ouykpoTnua Bpalong - KooKiviong adpavwyv yia Xprnon o€ ac@aATIka anoTeAsiTal

ano:
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MpodiaAoy£a yia anopdkpuveon TwVv eniBAABwV apyIAIK®OV NPOCTHIEEWY NPIV TNV NPWTOYEVH
Bpalon
OpauoTrpec NpwToyeVoUG, deUTEPOYEVOUC Kal TpiToyevouc (TpiBeia) 6pavoncg

Kookiva yia Tnv Ta&ivounon kai Tnv dnuioupyia d1a@OopETIKOV KOKKOUETPIKWOV KAAONATWYV

Oa npénel va diveral 131aiTeEPN NPogoxr oTnNV ekKAoyr Kal atnv puBuion TWV INXavnuaTwyv

Bpaliong kKaBwg kal aTnv TPoPodoaia WoTe va Pnv dnuioupyolvTal NpoBARUATa ota TeAIKA

npolovTa onweg :

au&nuevn nepIekTIKOTATA NAINAANG OTAV AUPO
UnopeyEBeIC KOKKOI 0Ta XOvOPOKOKKA KAdouaTta

unapé&n apylAIKwv NpooHiEewv

y) 'EAgyxol napaywyng

To cUoTnua eA€yXou TNG Napaywyng Npénel va nAnpoi Tic napakdtw npolnoBEoeIc:
Mpénel va undapyxel EAeyxoG TAUTOMOINONG KAl TwV €VOIAUECOWY UAIKWV KAl TWV TEAIKQV
npoiovtwy, dnAadn di1adikaoieg eAEyxou TNG napaywyikng diadikaoiag kai pubuiong Twv
NAapapeTpwV Npog eEAAEIYPN TwV ANOKAICEWY anod To GTOXO.

MpEnel va yiveTal TauTonoinaon Kal EAEyXoC TV BAANTIKOV CUCTATIKOV CUUP®WVA UE Td
Opla nou npoBAENouUV ol TOoMIKOI KaVOVIOUOI.

H anoBrikeuon NpEnel va yiveral HE EAEYXOHUEVO TPOMNO Kal KABe anodnkeupevn napTida
UAIkoU va gival nAnpw¢ avayvwpioiun. To anobnkeupévo UAIKO NpEnel va eAEYXETAl yia
moeavr aAAoiwon Twv ISI0TATWYV ToU.

To UAIKO Ba npénel va €ival avayvwpioigo wg npog TNV nnyn Kal Tov TUMNo Tou PEXPI TO

TEAIKO onueio nwAnong (ixvnAaoiyoTnTa).

4.4. ANTENAEI=ZEIZ XPHZHX

Ta adpavr Nou XPNOoIKomnoloUVTdl yid ao@PaATIKO OKUPOdEUa TanNNTwV KUKAoOpoOpiag upioravral

MeyaAn katandvnon Kal ol anaiThoeIC Toug gival 101aiTEpa auEnNUEVEG O OxEan WE Ta undAoina.

>Tov EAAAOIKO Xwpo Ta aoBeoToAIBikaG adpavr unapyxouv os agBovia kal XpnoigonolouvTal Kdal

y1a QUTEC TIG EPAPHOYEC. 'EXOUV OPWG TO PEIOVEKTNHA OTI £XOUV TNV TAON va «yuaAilouvs, dnAadn

£XOUV HEIWHEVN avTioTaon o€ oTIABWAON, JE ANOTEAEOUA TNV HEIWHEVN AVOEKTIKOTNTA TWV EPYWV

oTo XpoOvo. AuTO pnopei va avTiHETWNIOTEI PE Tn Xpnon avTioAloBnpwyv adpavwv, Ta onoia

KaAunTovTal oav EEXwPIOTH KaTnyopia xprongc.

4.5. ATMTIOOGHKEYZH - META®OPA - >Y>ZKEYAZIA
AnNo0BrKeUoN-XeIpIoUOC
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O napaywyog npénel va AapBdvel 6Aa Ta anapaitnTa PETPA woTe va didTnpei TNV nNoidTnTa Tou
napayouevou NpoiovToc TOCO KATA TNV €0WTEPIKN dlakivnon Tou and Tnv napaywyrn oTo onueio

andBeong, kaTa TNV anobrKeuon Tou, 000 Kal KATA TNV ¢pOPTWaN OTO TEAIKO HECO PETAPOPAC
EidikdTepa, Ba npénel va diveTal 101aiTEpN NPOCOXN OTA NAPAKAT®:

e va diatnpouvTtal kabapoi —anaAAlayuévol and BAABepd cuOTATIKA Ol OWPOI TWV TEAIKDV
npoiovTwv

e va ano@elyeTdl 0 JIAXWPIOHOC TWV KOKKWV TWV MNPOIOVTWYV KATA TV EKPOPTWON TOUC
oTov owpo anobrkeuong (Siathpnon KEyioTou UWoucg Tou cwpoUl)

e va s€ao@aAileTal n kaBapdTNTA TWV PNXAVNMATWV PeETA@OPAc, anodbeong, PpopTwaonG
(kapOTOEG POPTNYWV-KOUBAC (POPTWTH KAM)

e va eAEYXETAI TO ANOBNKEUHPEVO NPOIOV yia aAloiwaon TwV IDI0TATWY TOU Kal yia

eNIPOAUvVaN Pe BAANTIKEG OUTIEC.

MeTagopa

O1 ouvBnkec peTagopdc eival duvaTov va ennpedcouv KaboplioTikd Tnv noldTnTa Tou nNpoidvTog
npog xpnon. Mpénel va AapBdavovTal Ta anapaitnTa PHETPA npooTaciag T6o0 Katd Tnv odikn 000,

KUpiwG, KaTa Tnv BaAdacaoia YETagopa Tou.
ZUoKeuaaia

SUPewva Je TIG Eupwnadikég npodiaypageg, 0 nepinTwaon nou Ta adpavr cuokeualovTai, Ol
MEBODOI Kal Ta UAIKG ouokeuaciag Oev NPENEl va JOAUVOUV i va anopiyvuouv To TEAIKO Mpoiov.

>Tnv EAANGDQq, dev ouvnBileTal n ouoKEUAGia ToUug, NETAPEPOVTAl JOVO XUDNV.

4.6. ZTOIXEIA MAPAITEAIAZ
OvoudaroAoyia

SUPQwva PE TIC EAANVIKEG Mpodiaypageg kal kavoviopoUc n ovopaToAoyia nou Xpnoidonolegital

yla Ta d1agopa KAAoPaTa Kal yid TIG OIa@OopPETIKA £idn aoPAATIK®OV UIYHNATWV gival n akdAouln:
Ma Ta aoc@aATika okupwTa: ZKUpA HUE HEYIOTO KOKKO 2 12"

Fa TIC a0PaATIKEC BATeIC: a) XaAiki PE PEYIOTO KOKKO 1 V2", 1”7, B) yapuniAl HE PEYIOTO KOKKO
3/411, r'] VZ”;Y) dIJUOC, 6) 3A

Ma To ao@aATIKO okUpOdeua: a) XaAiki ye péyioTo KOkko 1 2,11 1”7, B) yapuniAl UE YEYIOTO KOKKO

34", i 2",y) auuog, d) naindAn, €) 3A yia Xpron o€ doOPpAATOOKUPOJEPA PUEYIOTOU KOKKOU Y2
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SuuQWVia ayopaoTr-npounBeuTn

'OAad Ta XpnoigonoloUpeva oto 'Epyo UAIKG UnNOKEIVTAlI ApXIKA O EAEyXO MOIOTNTAC, WOTE va
mortonoindei 0TI NAnpoUV TIG NPodiaypa®EC KAl anaiTnoeli§ Tou £pyou. Ma autdv Tov okKono n
Ynnpeoia, napoucia Tou Avadoxou, MPOoXWpPEl oTNV ANWN avTiNnpoOWNEUTIK®WV OJEIYNATWwV. Ta
UAIKG XpnoigonoioUvTal oTo 'Epyo povo PETA TNV €EETACT TOUG KAl KATOMIV £YYPAPOU EYKPIOTEWC

auTwv.

O €Aeyxoc nou aokeital and Tnv Ynnpeoia kal n npoowpivi), HECW TNG AVWTEPW EYKPIOEWC,
anodoxn Xpnoigonoinong dsv anaAAdcosl Tov Avadoxo and Tnv guBUvn NolOTNTAG TWV UAIK®V
autwv OedOphEVOU OTI €ival O AMOKAEIOTIKA UMEUBUVOC yia TNV €KAOYN Twv UAIKQV, TNV
XpNOoIKJonoinon TOUuC Kdl TNV €KTEAEON TNC e£pyaciac oUP@wva He Tnv Mpdotunn TeXVIKN
Mpodiaypaon.

O apiBudc Twv deiyudTwy nou AapBavovTal Kal n ouxvoTnTa JslyHaToANWI®V, EKTOC AUTWV Mou
npodiaypdgovTal, evanokeIvTal Kal ortnv kpion Tng EniBAénoucacg Ynnpeoiag. H Ynnpeoia &xel

Olkaiwua va anoppinTel onolodnnoTe UAIKO akaTaAAnNANG nolotTnTag (KOKKOWETpIKA Oiapaduion,

uyeia, nAaoTikdTNTa, K.A.M.)
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5.2.10 ZQAHNAZ TPIQN KANAAIQN I'TA ETKATAZTAZH KAAQAIOY ONTIKQN INQN -
THREE-CHANNEL CONDUIT FOR OPTICAL FIBER CABLE INSTALLATION
INTRODUCTION

This Chapter defines the technical and manufacture specifications for single and multiple (three-channel)
polyethylene conduits used for F.O. land cables installation and indicate 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.

FIGURE 1: SINGLE-CHANNEL CONDUIT
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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 laying 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 the requirements of the contract.

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 electro technical 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.

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
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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 200+0.6-0
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.

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.
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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 >1152C.

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 eC
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
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.

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

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

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.

|II

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.
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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.

Test on material

Test on Type Lot
. Para. Standard
material approval acceptance
. ASTM E
Composition X 1.2.1.1
168/88A
Density X 1.2.1.2 UNI 7092
Softening
X 1.2.1.3 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
oIT
X 1.2.1.6 ASTM D 3895
measurement
Diamond ASTM D 3850
X 1.2.1.7
black content ASTM D 1603

Test on the finished product

Visual
. . X X 1.2.21 ASTM D 2563
inspection
Dimensions
and weight X X 1.2.2.2 -
checks
Packing check X X 1.2.2.3 -
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 unoyela kaAwdia kAabBw¢ kal Ta unoyeld THAHATA TV unoBpuxiov kaAwdiwv Oa

eykabBioTavtal cUppwva pe 1o “Appendix A4”,

O1 oUvdeopol Y/T-Y/B Ba eykataorabouv &vTOG AAKKOU OUPG(WVA HE TA aAVAPEPOUEVA 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, 12 fibers, which shall
conform to the latest edition of ITU-T Recommendation G-655 and 36 fibers which shall
conform to the latest edition of ITU-T Recommendation G-652.

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

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

The subcategory should provide 100 GHz typical minimum channel spacing.

Fiber attributes

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

. 20 cables

PMD coefficient 0.01%
Maximum PMDq 0.2 ps/vkm

Attenuation coefficient Maximum at 1550 nm 0.35 dB/km
Maximum at 1625 nm 0.4 dB/km

Maximum individual splice connection dB

loss (#splices < 16)

Termination loss dB

Extent length 2500 m

Lengthening factor (catenaries, 1.03

Dielectric cable pigtail lengthening km

Maximum PMDq ps/vkm

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

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

Fiber attributes

Attribute Detail Value
) ) Wavelength 1310 nm
Mode field diameter Range of nominal values 8.6-9.5 um
Tolerance +0.6 um
Cladding Diameter Nominal 125.0 mm
Tolerance +1um
Core concentricity error Maximum 0.6 um
Cladding noncircularity Maximum 1.0%
Cable cut-off wavelength Maximum 1260 nm
Radius 30 mm
Macrobend loss Number of turns 100
Maximum at 1625 nm 0.10dB
Proof stress Minimum 0.69 GPa
Aomin 1300 nm
Aomax 1324 nm
Chromatic dispersion coefficient Somax 0.092 ps/nm2ekm
. M 20 cables
PMD coefficient Q 0.01%
Maximum PMDq 0.5 ps/Okm
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Cable attributes

PMD coefficient M 20 cables
coefficien Q 0.01%
Maximum PMDq 0.2 ps/vkm
Maximum from 1310 nm to 0.4 dB/km
. - 1625 nm

Attenuation coefficient Maximum at 1383 nm  +3 nm |0.4 dB/km
Maximum at 1550 nm 0.3 dB/km

Maximum individual splice connection 0.1 dB

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 the above mentioned technical characteristics and they
will submit test reports confirming the declared characteristics. They 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 fiber optics coating shall allow the penetration of the light of the
fiber optics jointing devices which operate according to the local light injection and [ii]

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
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6.1.3 Mechanical characteristics of the submarine cable

The Submarine Optical Fiber Cable shall be designed by the contractor for a safe
operation according to the meteorological data given in appendix A5 and the included
survey.

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 contained inside the assembled three core

submarine power cables (interstitial).

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 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

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

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

Design, type test, manufacture and test repair joints.

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

Make all necessary after installation test according to the international standards.
Design, manufacture, test, deliver and install the ODF, 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.

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

Supply and make good for long term storage all equipment, tools and documentation
necessary for making repair joints.

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

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.
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6.3 SPARE EQUIPMENT

The contract includes spare equipment in accordance with Spare List L-1.

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.

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

6.4.3 The supplier must state in the tender how much time will be required 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.

6.4.4 The supplier must state whether they recommend a particular repair vessel for repairing,
its domicile harbour, frequency of the other commissions and overall cost per day.

6.5 REQUIRED INFORMATION AND DATA

The 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 the above data is necessary for the Company to conclude whether the Bidder is

qualified to undertake the Projects of this Inquiry.
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6.5.4

6.5.5

6.5.6

6.5.7

Description in detail of the whole required installations and of all component parts
complete with the corresponding drawings.

Description of the laying and protection methods, of the laying vessel and the necessary
machinery and equipment to be used for the installation of the cable.

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

Description of the proposed method of cable repairing.
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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: 12 ITU-T G655 type and 36 ITU-T G652 fibers, according to
enclosed specifications and fully corresponding to Submarine Cable.

- Non Metallic.

- SZ stranded

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

- Fiberglas armoring protection against rodents

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

Such cables will have the following specifications:

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

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

Internal wrapping: Synthetic tape wrapping
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Inner sheath:

Dielectric armoring:

Outer sheath:

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

Black low or medium density polyethylene or, for indoor
cables, green LSZH; average thickness > 0.9 mm.

Double layer of Fiberglass yarns winded with opposite
directions

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. TOL8D 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

12/24
/32/4 100/1 168/1
Cable capacity n° FIBER 4/8 926 144 92/21 288
pacity / 8/60/ 20 é 264
72
External nominal diameter 11,5 15,5 16,5 18 20 21 22 22,5
[mm]
Minimum bending radius 230 310 330 350 380 400 440 450
[mm]
Glass y:rns _m_inimum total - 150000 > 300000 S S S S S S
strength (minimum = 300000 | 300000 | 300000 | 300000 | 300000 | 300000
requirement )
Cable nominal weight EVE 110 170 200 240 260 285 335 350
[kg/km]
Cable nominal weight MVM 120 215 250 300 320 355 415 430
[kg/km]
Cable maximum pulling 120 270 270 270 270 270 350 350
strength EVE [daN]
Cable maximum pulling
strength MUM [daN] 120 270 270 270 270 270 350 350
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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
2° st.
10
216 |1°st. 8 | TR | TV| TN |[TN | TN | TN [ TN | TN
2°st. TR | TV | TN | TN | TN | TN | TN (TN (TN [ TN [ TN | TN
12
264 |1°st.8 | TR | TV| TN |[TN | TN | TN [ TN | TN
2°st. TR | TV | TN | TN | TN | TN | TN (TN (TN (TN [TN | TN | TN | TN
14
288 [1°st. 9 | TR | TV| TN |[TN | TN (TN [ TN | TN | TN
2°st. TR | TV | TN | TN | TN | TN | TN (TN (TN (TN [TN |TN |TN | TN | TN
15
Legend: TR = red tube TV = green tube

TN = natural / white tube
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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.

Nominal reel ;8(5)8#518 m
' + m
ength: 40004100 m

Upon I.P.T.O. request, reels having a specific length must be provided. In such a case, for each
single reel, the admitted tolerance is +2%. Cable reel length shorter than 200 m are accepted

with a tolerance of + 4 m.

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

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

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.

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

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

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

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 pm
— 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
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)
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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/(nmZkm)

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 given in the paragraph 7.1.1.

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 <1um 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. 0 IEC 60793 A
Zero dispersion wavelength test 1300 + 1324 nm IEC 60793 T
Polarisation mode dispersion < 0,5 ps/Vkm ITU-T G.655 A
coefficient test
Environmental and mechanical characteristics
REFERENCE
REFERENCE
TEST VALUE SPECIFICATIO TYPE
N
Pulling test ("Proof Test") 1% IEC 60793 T
Breaking load test ( Weibull diagram) > 3,5 GPa at 63% IEC 60793 T
of breaking
probability
Sensitivity to corrosion dynamic factor «<n» | > 20 IEC 60793 T
identification
Sensitivity to corrosion static factor >23 IEC 60793 T
identification
(ns)
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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
<0.05 dB 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
FIBER glass central element
Breaking tensile test > 1400 MPa Please refer to T
annex
Breaking extension >2% Please refer to T
annex
Elasticity modulus measurement > 40000 MPa Please refer to T
annex
Loose Tube
Breaking tensile test (original) > 40 MPa T
Breaking extension > 100 % T
Jelly filling the loose tube and contacting the
FIBERs
Drop point measurement > 150 °C CEI 20-34/5-1 T
Cold penetration >15050-10"' mm ASTM D217 T
a -30°C
Glass yarns
Glass yarn total count Please refer to T
Breaking tensile test > 0,02 N/dTex T
Breaking extension >1,5% T
Polyethylene sheath
Density measurement < 0,940 g/cm?3 CEI 20-34/1-3 T

99




Thrmofluidity index measurement

<1 g/10min

CEI 20-34/4-1

Black smoke content

23 %

CEI 20-34/4-1

Pressure at high temperature

24 ore a +85 + 3 °C
residual thick > 50 %

CEI 20-34/3-1

Low temperature test. Cold flexibility T=-35+2°C CEI 20-34/1-4
no breaks

Low temperature test. Impact test T=-15+2°C CEI 20-34/1-4
no breaks

PE sheath mechanical characteristics with ageing: CEI 20-34

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.
degradation(E.S.C.R.) B
Sheaths LSZH
LSZH sheath mechanical characteristics with |ageing: CEI 20-34
and without hot air furnace ageing 168 hours at 100 + 2

OCI

Acceptance:

breaking load > 9

MPa;

breaking extension >

125 %;

+ 30 % after ageing;
Alogen gas produced during combustion <0,3 % HCI CEI 20-37/2
measurement
Smokes density measurement during >70 % CEI 20-37/4 e
combustion 5

ASTM E 662

Tossicity index measurement of the Gas <2 CEI 20-37/7
produced during combustion
Ossigen index measurement > 30 % O2 CEI 20-22/4
Gas acidity index measurement ( corrosivity |PH > 4.3 CEI 20-37/3
) by means of PH and conductivity conductivity < 10
measurement uS/mm
Low temperature test. Cold bending T=-25+2°C CEI 20-34

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

craks absence
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Pressure at high temperature test

6 hours at +80 + 2
°C

Residual thickens >
50 %

CEI 20-34

Water absorption

24 hours at +100 + 2
°C
<15 mg/cm?

CEI 20-34/1-3

Oils resistance

4 hours at +70 £ 2
°C in oil ASTM 2;
Max mechanical
characteristic
variation + 30 %

CEI 20-34/1-2

7.5.3 Tests and measurements on the finished cable

TEST

REFERENCE VALUE

REFERENCE
SPECIFICATI
ON

TYPE

Geometric and structural characteristics

Manufacturing control (Visual inspection )

Par. 7.2.1

Sheaths thickness measurement (both cable
head)

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

>1,5 mm aver. X
12+288F0

Mechanical tests

Tensile test

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

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

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

EN 60794 -
El
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Percussion test

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

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

EN 60794 -
E4

Squashing test

M=1500 N/10cm
Acceptance:

neither FIBER
breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E3

Torsion test

N° rotation=1
L=1m

Mass=10 kg

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

EN 60794 -
E7

Mandrel winding test

Procedure 1;

D=20 x d cable

N° turns per
propeller =5

N° cycle=3

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

EN 60794 -
Ell

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
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Kink test ®=20 x d cable EN 60794 - T
E10
Outer marking lasting test Comply See annex T
Tightness tests
Water propagation resistance Comply EN 60794 - T
F5
Long duration water immersion Comply See annex T
Environ mental tests
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 EN ISO 2859-1 & -2.
An LQ at least equal to the minimum provided by the relevant tables of EN ISO 2859-

2- Procedure A must be guaranteed and respected.
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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 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 5t will be measured with respect to a fixed surface,
parallel to the FIBER axis. The FIBER bending, &f, is defined as:

of = dt/2

The bending radius, R, is related to the bending by:
R = (D? + 5f2) / 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
0 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.
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The following information shall also be reported:

- Equipment description.

- Calibration data.

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

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

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
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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.

7.5.7.4 Long immersion in water

7.5.8

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.

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 specifications:

e Accuracy: <x1 °C
e Temperature Measurement Resolution: < 0,01 °C
e Spatial Measurement Resolution: < 1 m

e Speed of Response: Better or equal than 1°C @ 10km in < 10 seconds

Additionally the system must provide:

e Real time temperature measurement over distance

e Real time power rating

e Emergency load rating for a defined period of time

e Asset Lifetime calculations

e Hot spot and fault detection

e Multiple power cable coverage

e Integrated switch and autonomous scheduling functionality

e Visualization and Analysis Software

e 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 (HV150 kV AC) XLPE

submarine power cables
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INDEPENDENT POWER TRANSMISSION OPERATOR

NEW TRANSMISSION PROJECTS DEPARTMENT

2013 ATHENS - GREECE

TECHNICAL SPECIFICATION

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

XLPE SUBMARINE POWER CABLES
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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. PartlIl

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

3. Part III

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:

The conductor for the Peloponnese - Crete interconnection, 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 shall be at least 630 mm? and the
conductor temperature at the specified maximum power capacity of the cables (200

MVA loses not included) shall not exceed 90° C.

Note: In case of impossibility to achieve cable laying at deep water, use of Al conductor for

minimizing the cable weight is allowed. The manufacturer must supply all evidence to prove the

above mentioned impossibility and that the Al conductor has the same power capability as

mentioned above. IPTO will judge and approve any change of conductor material.

2. Insulation

The insulation of the conductor shall consist of:

2.1.

2.2.

2.3.

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.

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

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

other equivalent acceptable screen.

Sheath and Metallic Reinforcement:

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

cables, nonmagnetic reinforcing tapes must be used.

Corrosion Resistant Covering

An extruded polyethylene covering shall be applied as anti - corrosion protection. The

thickness of the covering shall be determined by the Manufacturer and approved by the

IPTO, based on the overvoltage induced in the sheath in case of fault, as a function of the

installation and the grounding system. However, a thickness of covering less than 1 mm is

not acceptable.
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Other methods of anti - corrosive protection may be proposed by the Manufacturer,
provided that the experience of the Manufacturer and tests proving the efficiency of the

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

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

zinc - coated low - carbon wires shall conform to a standard specification for steel wires for
armoring cables and the experience of the Manufacturer provided such experience satisfies
IPTO’s requirements. For single layer armoring, the diameter of the wires shall not be
smaller than 5 mm for a cable diameter under the armoring up to 65 mm, and 6 mm for a
cable diameter over 65 mm. For double layer cross - wire armoring, the Manufacturer shall
follow his practice based on experience installation equipment and method of laying. The
choice of single or double armoring is left at the discretion of the Manufacturer and the
necessity of cable laying in such depths, unless otherwise specified elsewhere in the tender.
The Bidder may choose to provide an alternative armoring design which they consider
suitable for the project. In such case, the Bidder must include their proposed cable
armoring design and relevant study in their offer to enable IPTO to decide for the technical

approval of the solution.

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, CIGRE Recommendations published in Cigre Technical Brochure No. 623 (June 2015),
CIGRE Recommendation 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).

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

of the tests the following must be taken in consideration.

2,

3.

Routine tests:

1.1,

1.2.

1.3.

Resistance tests:

Conductor resistance shall be measured.

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

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

after the completion of the joints.

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

the Manufacturer and approved by IPTO.

Special Tests

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

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

Type Tests

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

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

before bulk fabrication, according to CIGRE technical brochure 623 WG B1.43
“"Recommendations for mechanical testing of Submarine Cables” 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).

After installation Tests

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

tests, mentioned in the IEC standard no 60840, must be performed.
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TECHNICAL SPECIFICATION PART III

Three pole cables

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

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

ITEM

L Nominal condUCLOr CroSS SECLION ..uiuivuitiiit it e e enees mm?
2. Conductor material o

3. Minimum outer diameter ... e mm

4. Maximum outer diameter ... mm

5. NUMDEE Of WIF@S ot e e eeas

6. Nominal diameter of @ach Wire ......iiiiiiiiii s mm

7. Conductor details:
0 T 1 = 1= o = | PP
7. 2. SpeCial fEAtUIES vttt
8. Maximum dielectric stress at the conductor......ccovviiiiiiiiii i 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 e
10.2. Nominal thiCkneSs .....iciiiiiiiiiii e mm
11. Materials used for fillers ...
12. Minimum radial thickness of lead alloy sheath ..........ccoiiiiiiiiiiiiii e, mm
13. Nominal diameter over lead alloy sheath ... mm

14. Nominal composition of lead alloy sheath ..........cccccoiiiiiiiiiiciiiiies cviiiiieeen... per cent

.. per cent

.. remainder
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15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

Wrappings under reinforcement:

15.1. Material oo

15.2. Nominal thickness

Reinforcement:

16.1. Material .o s .
16.2. Nominal thickness.........ccoooiiiiiiii e
16.3. Number of Iayers ...
16.4. Maximum working Stress........ccccoveiiiiccie e
16.5. Ultimate tensile stress........ciiei e,
Anticorrosion coverings:

17.1. Material oo

17.2. Nominal thickness.........cooiiiiiiiiii e
17.3. Ultimate tensile Stress ... .
17.4. Elongation ...
Armoring:

18.1. NUMDbEr Of WIr€S ...occuiiiieiiee s
18.2. Nominal diameter of wires including galvanization........................
18.3. Ultimate tensile Stress .......coiiiiiiiiii s

Nominal overall diameter of completed cable........c.cccoriiiiiiiiicn
Nominal weight of completed cable in air/in water........ccccoceeveiiin i,
Minimum permissible bending radius of the cable:

21.1. For the underground section ........cccccoociiieiiiinii e

21.2. For the submarineg section ... ..o .
Maximum D. C. resistance of conductor at 20° C......coeeevveiiiiiiiinnneenn .

(according to IEC 228]

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

Maximum D.C. resistance of lead alloy sheath

and reinforcement in parallel at 20°C........cccooiiriiiieir e .NA

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

26.1. Underground SeCLiON........cceviviiieiie e

26.2. SUbMAriNg SECHION....coii i
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%
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mm
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27.Maximum electrostatic capacitance per phase .., MF/km

28. Zero sequence impedance (Z0 =R0o +jX0) e Q/km
29. Positive sequence impedance (Z1 =R1 +jX1) . Q/km
30. Zero sequence capacitance (Co) (£0.198uF/km) ..., . WMF/km
31. Positive sequence capacitance at Full Load (C1) i . MF/km

32. Maximum continuous current carrying capacity per Conductor:
32.1. Submarine section (ambient temperature as per technical data) ...................... A
32.2. Underground section (ambient temperature as per technical data) .................... A
32.3. Exposed section (ambient temperature as per technical data] R A\

32.4. Assumed maximum conductor temperature ..., . °C

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

34. Maximum power factor of insulation at normal frequency at a conductor temperature of 20°C:
Nominal voltage (VO) ..o .
0, 5 Vo (50% of nominal voltage}.....ccccoeviiiiii i
1, 5 Vo (150% of nominal voltage) .......ccceoeviiiiiiiienre e

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

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

IN PAEL B1) e e ere e kW/km
35.2. at conductor temperature corresponding to 50% of the maximum continuous

current rating specified in par 31 s kW/km

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

36.1.1. SUDMANNE SECLION ...eveiieiiieee e e kW/km

36.1.2. Underground SECLION ......cccccieiii i kW/km
36.2. at 50% of the maximum continuous current rating specified in par 31.

36.2.1. SUDMANNE SECLION ..evviiiiiieiee e e kW/km
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36.2.2. Underground SECLION ......cccccieiie i kW/km

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

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

37.1.1. Submarine section (at the proposed cable spacing case of three core
Cable) kW/km
37.1.2. Underground section flat formation...........ccccoooviiiiiien 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 case of three core

38. Three phase armoring loss of cable

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

38.1.1. Submarine section (at the proposed cable spacing in case of three core
CADIE) o ————— kW/km
38.1.2. Underground section (at triangular or flat formation in case of three core
CADIE) e kW/km
38.2. At 50% of the maximum continuous current rating specified in par 31.
38.2.1. Submarine section (at the proposed cable spacing in case of three core
CabIE) e kW/km
38.2.2. Underground section (at triangular or flat formation in case of three core
CADIE) e kW/km
39. Surge or characteristic impedance for the submarine cable .................. . OHM/km
40. Surge or characteristic impedance for the land cable ............c.............. . OHM/km

Note: Calculations of the maximum continuous current carrying capacity, losses e.t.c., will
be performed according to the I.E.C. publication 60287, latest edition.
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Appendix A2: Technical Specification for XLPE 87/150 (170) kV Land Cables
and adequate Outdoor Terminations

Texvikn Mepiypapn Ynoyeiou KaAwdiou XLPE 87/150 (170) kV
Kal KATAAANA®V HOVONOAIK®OV AKPOKIBWTIWV EEMTEPIKOU XMPOU
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1. TEXNIKH NEPITPA®H I'IA
MONOMNOAIKA YNOrEIA KAAQAIA 150kV
ME MONQZH AMNO AIAZTAYPQMENO MOAYAIOYAENIO (XLPE)

I. 2KOMnoz

H napouoa Texvikn Mepiypapn npoodiopilel Ta anaiTtoUheva TeEXVIKA KAl KATAOKEUAOTIKA
XApaKTNPIOTIKA HOVOMOAIK@WV UNOYeEiwvV KaAwdiwv 150kV pe poévwon anod dlacTaupwpEVo
noAuaiBuAévio (XLPE), ye aywyo and XaAkod rj aloupivio, kKabwc Kal TIC anaiToUPeVEG OOKIPEG TWV

v AOyw KaAwdiwv.

II. AESEI> KAEIAIA

Ynoyela kaAwdia, kKaAwdia UWnAng Taoewg Ne povwaon anod diaoTaupwiueVo NoAualBulévio.

III. KANONI>ZMOI

O €@apuOCIPOG KavoVIOHOG Yia To €V AOYw UAIKO Ba eival o IEC-60840.

IV. XPH2H

Ta ev Aoyw kaAwdia npodkeiTal va xpnoipgonoindolv yia Ta unoyeia TUANATA TwV dIaoUVOEOEWY
evaAAaooopevou peupatog (A.C.) Tng Alacuvdeonc TS KpATNG Ke To HnelpwTikd SuoTtnua (daon

I), otnv MeAonovvnaoo kai Tnv KpATn.

V. XAPAKTHPIZTIKA >Y>THMATO2Z

Ta ev AOyw kaAwdia npoopifovTtal va Xxpnoigonoinbouv ge oUOTNUA TO OMNoio €xel TA
NapakdaTw TEXVIKA XApAKTNPIOTIKA:

1. OvouaoTIKN TAon ouoTAKATOG (MOAIKN) : 150kV

2. MéyioTn Taon cuoThpaTog (NoAIkn) : 170 kV
3. Baoikn otabun povwoews (ENinedo KPoUOTIKAG TAOEWC) : 750kV
4, JuxvoTnTa : 50 Hz

5. ApiIBuoOC pacswv ' 3
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6. ZTAOUN BPAXUKUKA®UATOC : 31,5 kA

7. Xpovikn d1dpKeIa BPAXUKUKAWPATOC : 1 deuTtepdAenTo

8. M£B000C YEIWTEWG : To cuoTnua Twv 150 kV eival
oTEPEAd YEIWPEVO

VI. XAPAKTHPISTIKA EAA®OYS KAI OEPMOKPAZIES NEPIBAAAONTOZ

Ta ev Aoyw kaAwdia npoopilovral va xpnolgonoinBouv oe €dagog HeE Ta akdAouba

XapaKTNpPIoTIKA:

1. ©gpuikn avtioTaon €dapoug 1 < 1,2°Km/W

2. M€aon Bepuokpaacia £dapoug : 25 °C

3. EUpog diakupavong Beppokpaciag oTo £dagog : 10° C éwg +30 °C
4, EUpocg diakupavong Bepuokpaaciag oTov agpa : -25° C €wg +45 °C

VII. ANAITOYMENA XAPAKTHPIZTIKA TOY KAAQAIOY

1. OvopaoTikn Taon, Uo/ U(Umax) : 87/150 (170)kV
‘Onou
Uo= 1 Tdon rms YeTa&u aywyou
Kal yng N MeTaAAikoU pavoua
U=noAikr Taon (rms)
Umax= HP&yioTn noAIkn Taon (rms)

2. AvTtoxn ot kpouaoTikn Taon (1,2/50uc) : 750kV péyioTn Tiun

3. AvTtoxn oe Tdon AC, 50Hz yia 30 AenTtad : 218kV (rms)

4. IkavoTnTa HETAPOPAG NAEKTPIKNG I0XUOC O AEIToUpyia und KUKAIKO qpopTio oUUPpwva HE
Ta avagepodpeva otnv nap. 3.1.1.1 yia Ta unoBpuxia TpINoAIka kKaAwdia oTa 2 akpa:
200 MVA avd kUkAwpa (Ogv nepiAapBavovTal ol anwAeIeg)
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5. EEapTthpaTta Tou KaAwdiou

:To kaAwdio Ba anoTeAeiTal anod Ta €EN¢ Baoika PEpn: Aywyo,
NUIGYQYINO OTPpWHA aywyou, povwon XLPE, nuiaywyigo
oTpWHA  HOVWONG, NUIGYWYIHEC TalvieC OIOYKWHEVEG
napoucia uypaociag, pavdua KpAPATOG MOAUBdOU Ry
OUYKOAANUEVOU aAoupiviou 1 ouvduaopoU cuppaTIdiwv
XaAkoU kal Talviac aloupiviou kal eEwTepiko pavdua PVC n
HDPE.

IX. ANAITOYMENA XAPAKTHPIZTIKA TOY ArQroy 1oy KAAQAIOY

N =

D

. ApIBUOC aywywV
. YAIKO aywyou
. AlaToun aywyou

. ZXNKa aywyou

. Movwon aywyou

AvToxn Tou aywyouU o€
pela BpaxuKuKAWUATOG

: 'Evag (1)
: XaAkog (Cu) ry Ahoupivio (Al)

: KataAAnAn wote va kaAunTtetal n anaitnon VII.4 kai

TouAdyioTov 630 mm?

: MoAUKAWVOG KUKAIKOU OXNUATOG danoTeAOUheEvOG and

oupuaTidla  KUKAIKNG  OIdTOWNAC, OUVECSTpaAuuéva  Kai
OUMMIECPEVA.

: H povwon Tou aywyoU B6a anoTeAsital and €EwOnuevn

oTpwon unepkabapol dlaCTAUPWHEVOU MOAUAIBUAEVIOU
(XLPE). Ta de pnxavikd TnG XapakTnpioTika 6a npenel va
gival oUPgQwWva e TIC TIMEG Tou nivaka IV Tou kavoviouou
IEC-60840

: 31,5 kA yia €va (1) deutepdAenTo kaT’ eAdxioTov.
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X. ANAITOYMENA XAPAKTHPISTIKA METAAAIKOY MANAYA TOY KAAQAIOY

1. YAIkd Mavdua : Kpapa Pb iy Al (welded) 13 Cu wires with Al tape

2. AkTivikn MpooTagia Tou aywyou
EvavTl vepoU KAl uypaaciag : O pavduacg Ba npEnel va napexel akTIVIKN

npoaTacia évavTi vepou Kal uypaaiac.

3. Algunkng npooTacia Tou aywyou
€vavTi vepoU Kal uypaaciag . H diauAkng npooTaacia evavTi

vepouU kal uypaoiac 6a npenel va
ENITUYXAVETAI HE TNV XPHON
dloykoUpevng Taiviag n aAAou uAikoU

€pappofoPevou KATw and Tov pavoua.

4. Avtoxn Tou pavdua og pelja
BPaXUKUKAWMATOC : 31,5 kA yia 0,5 deuTepOAenTa

XI. HMIAIQriMA >TPQMATA ArQroy KAI MONQzHz TOY KAAQAIOY

T6oO TO NUIAYWYIHO OTPWHA TOU aywyoU 000 Kal TO NUIAYWYIHO OTPpWHA TNG MOvwong €ival
UnNoxpewTIKA kal Ba npénel va napayovral yali ye Tnv Jovwon WYe TV JEBodO TNG TauTOXPOVNG

TPINANG eEwONONG.

XII. EEQTEPIKOZ MANAYAZ TOY KAAQAIOY

O €EwTepIkOC pavouag Tou kaAwdiou Ba kaTtaokeuaaoTei dI' eEwBNoew ano PVC ) noAualBulAévio
UWNANG nukvoTnTag (HDPE) xpwuaTtog paupou. H eEwTepikn Tou enigpdavelia Ba npénel va yivel

aywyihn JE TNV Npoadbnkn KataAAnAou aywylyou oTpwpaTog OI’ eEwBnoswc.

XIII. >SHMANZH KAAQAIOY

1. To kaAwdio Ba npénel va QEPEl oToV EEWTEPIKO TOU Pavdua TIC aKOAOUBEC onUAVOEIC:
e Epnopikd ofpa KaTaokKeuaoTn

AlaToun Kal UAIKO KATAOKEUNC aywyou

YAIKO HOVWONG

OvopaoTikr Taon Uo/U (Umax).

'ETOC KATAOKEUNG

Ap1BuoG oluBaong
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Eniong oTtov eEwTepikd pavdua Tou KaAwdiou MpeEMNel va uUndapxel ofuavon OoAIKAG
NPOooOEUTIKNG PUNKOMETPNONG ava METPO Prkoug (M) yia To cUVOAO Tou nNapayyeABEVTOC
KaAwdiou.

H onuavon 6a npénel va eival ave&itnAa ypaupévn JeE avayAupoug Xapaktnpesg/wnegia. To
gAaxioTo UWocg TwV XapakTnpwyv 6a npénel va sivar 4 mm.

XIV. AOKIMEZ

O1 dOKIUEC OgIpdc €101KEG KAl TUNoU Ba NpEnel va gival cUPNPWvVa Pe Tov kavoviouo IEC-60840

A.

Aokiyéc osipdg

O1 akdAoubeg dokIPeG Ba ekTeAoUvTal 0 KABE NApaAyONEVO HNKOG KaAwdiou.

1. AoKIUR HEPIKWV EKPOPTICEWV
2. Aokiun Taoewcg (dINAEKTPIKNG avToxnG os Taon 50Hz yia 30 AenTa)

E1d1KEC DOKIUEC

O1 akoAoubeg dokipeG Ba ekTeAoUvVTal O €va HOVO AVTIMPOOWNEUTIKO deiyua Kahwdiou.
1. 'EAeyxoc aywyou

2. METpnon TNG NAEKTPIKNAC avTioTaong Tou aywyou

3. METpnon Tou NAxoug TN HOVWOoNG Kal TwV PN HETAAAIKOV pavolwy.

4. MéETpnon Tou NAxoug Tou PeTaAAlkoU pavdua

5. M£Tpnon TnG dIauETPOU ToUu aywyoU kKabwg kal Tng SIaUETPOU OAOU ToU KaAwdIo

6. Ogpuikn dokIun opiwv TNG poévwong XLPE

7. ME&Tpnon TnG XwpenTikOTNTAG HETAEU aywyouU Kal JeTaAAikoU pavdua

AoKIUEC TUNOU

O1 doKIYEC TUNOU Ba npénel va ekTeAoUvVTAl NMPOTOU O KATAOKEUAOTAC ApPXiOEl TNV GUVEXH
napaywyrn Tou KaAwdiou

1. HAekTpikEC AOKIPEC OTO NANPEC KAA®DIO

O1 dokINEC auTéc Ba ekTehoUvTal o€ deiyha €TolHoUu KaAwdiou PAKOUC TouAdxioTov 10
METPWV.

Me €Eaipeon Tnv Ookiuny «MeTpnon e@O» , OAeC ol AAAeG OokKIYEC Ba npénel va

ekTeAeoBOUV d1adoxika oTo id1o deiypa. H ahAnAouxia Twv doKI®V KaBwg Kal ol JOKIHUEG
gival wg akoAoUBwG:
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a. AoKIun Kapwng akoAouBoUpevn ano TNV JOKIUM HEPIKWYV EKPOPTITEWV

B. MeTpnon @d.

Y. Aokiun TAOoNG ME OegpHIKOUC KUKAOUG akoAouBoupevn and Tnv OOKIUN HEPIKWV
EKPOPTIOEWV.

0. AoKIun JINAEKTPIKAC AVTOXNG O KPOUOTIKR TAon akoAouBoupevn anod Tnv OOKIMN
OINAEKTPIKNAC AVTOXNG 0 evaAAAOOOUEVN TAON BIOUNXAVIKAG CUXVOTNTAC.

XV. 2YSKEYAZIA

Ta kaAwdia 6a TonoBeToUvTal 0 TUMNAvVA KAl Ba npooTaTevovTal YE ToV KAAUTEPO TpoOMo ano
{NUIEG, KATA TNV HETAPOPA TOUG 0To TONO napaAapnc Touc. Kadbe akpo Tou KaBe prikoug KaAwdiou
npenel va ogpayloBei katd oTeyavd TPOMo APEOWC META TIGC OOKIUEC OTO €EPYOOTACIO TOU
KAaTAOKEUAOTN.

Ta TUpnava Ta onoia 8a npounBeUCel 0 KATAOKEUAGOTNG 0a €ival HETAAAIKA, oTIBAPNC KATAOKEUNG,
Me agovecg and XaAuBa, 1kava va avrEXouV TIC NXAVIKEG KATANOVAOEIC Nou eEaokoUvTal KaTd TNV
OIdpKEIa TNG EYKATAOTAONC TOU KAAwdiou.

H onn Tou d€ova Tou TUPNAavou Ba Npenel va €xel DIAUETPO OXI MIKPOTEPN and 80mm.

Kabe Tupnavo 6a gEpel onpavon (gite an’ eubeiag oTo TUUNAVO, €iTE 0 HETAAAIKEA KN O1aBpWaIUN
nivakida ortabepd oTepewPEVN 0 AUTO) ME TA NIO KATW OTOIXEIQ:

- MNKOG KaAwdiou

- Popa E3INAWMNATOG

- kaBapod kai hIKTO BApog
- apibuog Zuppaong

XVI. NMAHPO®OPIE:Z NOY TMNPEMEI NA AOOOYN ANO TON ENITYXONTA TOY
AIArQNIZMOY

1. 'Eva AenTopepeg ox€dIo eykApPOIAc TOUNG ToU KaAwdiou kal nARpn nepiypapn Twv
€EapTnUATWV TOU.

2. AenTopepeic odnyieg OXETIKA WE TNV AKTIiva KAPMUAOTNTAG, TnVv dlaxeipion Kai
gykartdoTaon Tou KaAwdiou.
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MNMAPAPTHMA «A»

H un oupnAfpwon Tou NapapTnNaTog «A» Ba £xel wC anoTEAECHA TNV anoppiyn TNG NPoopopdac.

A. Aywyodg
1. OvopaoTikn diaToun aywyoU e, mm?
2. YAIKO aywyoU e
3. EAaxioTn €EWTEPIKN OIAUETPOG e, mm
4, MeyioTn €EWTEPIKA OIAUETPOC i, mm
5. MéyioTn avTioTaon aywyou O GUVEXEC peUPa OTOUG 20°C  iivvivivveenennnn, HQ/m
6. AvtioTaon aywyoU o€ E.P. oToug 90°C e HQ/m
7. ApIBUOC oupHATIOIWV i,
8. OvopaoTikn JIGUETPOC KABE GUPUATIOIOU i,

B. Hulaywyiya orpwudra

Hulay®yigo oTpwpd UAIKOU

1. OvopaoTIKO MAX0G i, mm
2. EAayiomn €EwTepIkn SIAUETPOG e, mm
3. MéyioTn €EwTePIKN DIAHETPOC i, mm
4, BEIdIKNA NAEKTPIKN aVTIOTACN e, Q.m
5. YAIKO NUIGYWYIHOU OTPWHATOC i

Hulaywyigo oTpwud yovwaong

1. OvopaoTIKO MAXOG e mm
2. EAayiomn €EwTepIKN SIAMETPOG e, mm
3. MéyioTn €EwTePIKN DIAHETPOGC e, mm
4, BEIDIKN NAEKTPIKN aVvTiOTACN e, Q.m
5. YAIKO NUIQY@YIHOU OTPWHATOG i,

r. Movwon
1. YAIKO KATAOKEUNG HOVWONG i
2. OvopaoTIKO MAXOG e, mm
3. EAGxIoTn €€wTepIKN DIAUETPOC e, mm
4. MEyioTn €EWTEPIKA DIAUETPOG e, mm
5. MéyioTn OINAEKTPIKA KATAMOVNON e, kV/m
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A. Owpdkion
Mavduac ano ouykoAAnuevo Alouuivio (welded Al)

1. TUnog pavdua kal avaAuTikn ouoTacn auTtou

2. OvopaoTikd naxog pavoua

3. EAaxioTn eEwTepIKN OIAUETPOG
4, MeyioTn eEWTEPIKNA JIAUETPOC
5. AvToxn o€ EPEAKUCHO

6. YAIka kal gToixeia Tng S1aPfAKoUG NpoaTaciag &vavTi vepou Kal
uypaoiag

E. EEwTepikO nepiBAnua

SuvBeTikOC yavduac and HDPE

1. OvopaoTiko naxog pavoua

2. M£6000¢ kal aToixeia UAIkoU yia TNV aywyiun nipaveia Tou
pavoua

>T. ZT0IXEia KAaAwdiou

1. MéyioTn €EwTepIKN OIAUETPOG HOVOMOAIKOU
kaAwdiou

2. EAGxioTn €€wTepikn dIAUETPOC HOVOMOAIKOU
kaAwdiou

3. Enaywyikn avTiotaon kaAwdiou (XL)

4a. XwpnTIKOTNTA BE€TIKNG akoAouBiag kaAwdiou uno
nAnpec @opTio Ci1

4B. XwpnTikdTNTA PNdEVIKNAG akoAoubiag kaAwdiou Co
(< 0,19 pF)

5. M£yioTo peUpna KUKA®WUATOG (3 KaAwdia) yia Guvexn
AgiToupyia ye Bdon Ta oToIXEia Twv napaypdpwv V,
VI, VII, IX kai X, TIC avTioToIXEG TOPEG XavTakiou,
Bepuokpacia aywyou 90°C kal pavOUeC YEIWPEVOUG
oTo &va dkpo

6. M&yioTo peUpa KUKA®WHATOG (3 kKaAwdia) yia ouvexn
AgIToupyia Ye Baon Ta oToixeia Twv napaypdpwyv V,
VI, VII, IX kai X, TIC avTioTOIXEC TOPEG XavTakiou,
Bepuokpacia aywyou 90°C kal pavOUeC YEIWPEVOUG
oTta duo akpa

7. MEyioTo peUpa KUKA®WUATOG (3 KaAwdia) yia Guvexn
A€lToupyia pe Bdon Ta oToIXEid Twv Napaypaewyv V,
VI, VII, IX kai X, TIC avTioTOIXEC TOPEG XavTakiou,
Bepuokpacia aywyou 90°C kal pavOUeC UE OUVEXN
dlaoTaupwiEvn Yeiwaon
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8. MéyioTo pelpa dUo NapaAANAWV KUKAWUATWY (6
kaAwdia) yia ouvexn AsiToupyia pe Baon Ta oToIXEIA
TwV napaypaewv V, VI, VII, IX kai X, TIG
avTioTOIXEC TONEC XavTakioU, BepuoKkpacia aywyou
90°C kal pavdoUEG YEIWPEVOUC OTO &va Akpo

9. MéyioTo pelpa dUo NapaAANAWV KUKAWUATWV (6
kaAwdia) yia ouvexn AsiToupyia pge Baon Ta oToixeEia
Twv napaypaewv V, VI, & VII, IX kai X, TI¢
avTioTOIXEC TONEC XavTakioU, Beppokpaacia aywyou
90°C kal pavoUEeG YEIWPEVOUG Kal aTa OUo akpa

10. MéyioTo peupa dUo NapaAANAwWY KUKAwPATWV (6
kaAwdia) yia guvexn AsiToupyia he Baon Ta oToixeia
Twv napaypaewv V, VI, & VII, IX kai X, TI¢
avTiOTOIXEC TOUEG XavTakioU, Bepuokpacia aywyou
90°C kal pavdUEeg Pe ouvexr dlaoTaupwHEVN YEIWON

11. Bapog kaAwdiou
12. EAGxI0TN akTiva KaunuAoTnTag Tou KaAwdiou

13. Z0vOeTn avTioTaon KUKAWUATOG BETIKAG
akoAoubiag (Zi=Ri+jX1)

14. Z0vOeTn avTioTaon KUKA®WUATOG HNOEVIKNG
akoAouBiag (Zo=Ro+jXo)

15. AnwAeiec KUKAwPaTog (3 kaAwdia)
a. 100% Tou (opTiou O CUVEXH AciToupyia
- 2Toug aywyoug
- 2TouC METAAAIKOUG HavOUEC
- OINAEKTPIKEG
B. 50% TOU pOpTiOU O ouveXN AcIToupyia
- 3TOUG aywyoug
- 3TOUG METAAAIKOUG pNavOoUEeg
- OINAEKTPIKEG

16. AnwAelec KUKAWPATOC (6 kaAwdia)
a. 100% Tou (opTiou O CUVEXN AgIToUpyia
- 3TOUG aywyoug
- 2TouC METAAAIKOUG HavOUEC
- OINAEKTPIKEG
B. 50% TOU OpTioU O ouveXn AciToupyia
- 2Toug aywyoug
- 3TOUG METAAAIKOUG pHavOoUeg
- OINAEKTPIKEG

17. Avtoxn kaAwdiou og pelpa BPAXUKUKAWUATOG
- oTOV aywyo
- gTo pavoua

18. AvToxn os KpouaTikn Taon (BIL)
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KUkAwpa I......... A (=x.
KUkAwpa II........ A (2x.
KUkAwpa I......... A (ZX.
KUkAwpa II........ A (Zx.
KUkAwpa I......... A (2x.
KUkAwpa II........ A (Zx.
KUkAwpa I......... A (Zx.
KUkAwpa II........ A (2x.
KUkAwpa I......... A (ZX.
KUkAwpa II........ A (Zx.
KUkAwpa I......... A (Zx.
KUkAwpa II........ A (2x.
KUkAwpa I......... A (2x.
KukAwpa II........ A (=X.
KUkAwpa I......... A (ZX.
KukAwpa II........ A (=X.
KukAwpa I......... A (=X.
KUkAwpa II........ A (=x.
...................... kg/m
.......................... m
.................... HQ/m
..................... MQR/m
...................... W/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
...................... wW/m
............. kA yialsec
.......... kA yia 0,5sec
......................... kV
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19. M&yIoTOG EQPEAKUCHOG O TPABNYHa

20. AvTtoxn kaAwdiou og evaAhaoooduevn Taon, 50Hz
yia 30 AenTa

21. KaAUnTel To npoo@epOuevo KAAwdIo TNG anaiThoEeIg
Tn¢ napaypdagou XIII;

22. XapakTnpIioTIKA avTioTaon ypauung yia To UnoyeEio
kKaAwdio
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2. MONOMOAIKA AKPOKIBQTIA EEQTEPIKOY XQPOY
F'TA MONOIMNOAIKA KANQATIA XLPE 87/150 (170) KV

I. 2KOMnoz

H napoUoa Texvikh nepiypapn npoodiopilel TIG ANAITACEIC YId TA TEXVIKA KAl
KATAOKEUAOTIKA XapaKTNPIOTIKA HOVOMOAIKWV aKPOKIBWTIWV eEwTePIKOU Xwpou yia kaAwdia XLPE
, 87/150 (170)KV kabwc kal Ti¢ dOKIMEG yIa Ta €V AOYyw aKpOKIBWTIA.

II. AESEI2 KAEIAIA

AKPOKIBWTIA EEWTEPIKOU XWPOU, AKPOKIBWTIA KAAWDIwV, TEpUATIKG KAAWdiwV.

II1I. KANONI>MOI

Ta akpokIBwTia 8a NpeEnel va gival oUPPWvVA Pe TNV napolaod TEXVIKN MeEPIypa®n kKadbwg eniong
oUNPWVA PE TOUG akOAouBoug Kavoviopoug :

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

IV. XPH>H

Ta akpokiBwTia npoopilovTal yia Xprion oTa dkpa unoyeiwv kaAwdiwv XLPE 87/150(170) KV
evtoc KYT 1 ota dkpa unoyeiov KaAwdiwv Ot TEPUATIKEG EYKATAOTACEIG, 1] 0TA AKpPA UMOYEiwV
KaAwdiwv PYETAPOPAC.

V. Z2YNOHKEZ AEITOYPIIAZ
1. Eykataoraon : Ynaifpia
2. Bepuokpacia nepiBAAAOVTOG : Méyioto + 45°C
: EAaxioTog - 25°C
3. YwoueTrpo 6dAaocoag : Méxp!l 1000m anod Tnv
oTabun 6alaocoag

4. ANAEG OUVONKEG : X10VI , NAyog Kai opixAn
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VI. HAEKTPIKA XAPAKTHPISTIKA 3Y>THMATO2

1. OvopaaoTikn Taon : 150 Kv
2. MéyioTn Tdon AsiToupyiag cuoTHHATOC : 170 Kv
3. ZuxvoTtnTa : 50Hz

4, Baoikn oTadun HOVWOEWG

(kepauvikd KpouaTIKO €ninedo) : 750 KV, peyiorn TIun
5. ZTAOBuN BPAXUKUKAWOEWG : 31,5 KA yia 1 AsutepoOAenTo
6. M&B000C YEIWTEWG : To ouoTtnua Twv 150KV cival

OTEPEA YEIWHEVO

VII. ANAITOYMENA KATASKEYASTIKA KAI AAAA XAPAKTHPISTIKA TQN
AKPOKIBQTIQN

1. MovwTIKO nepifAnua akpokiBwTiou : MopaegAavn f nupiTiolXo AACTIXO

2. TonoB£TnNon akpoKIBwTiou : Ta akpokiBwTia 6a Tonobernbolv oc¢
KaTakopupn Bgon eni METAAAIKOU
IKpIWPATOG  OTAPIENG Kal Ba oTepewvovTal
OTO IKpiwPa MECW  HOVWTAPWY  ano
nopoeAdavn r ano nupiTiouxo AACTIXO .

3. AKPOJEKTEC akpoKIBwTiou : Oa npénel va gival KUAIV3PIKNAG HOPPNG HE
O1apeTpo @ 40mm kal anod UAIKO KaTaAAnAo
yla oUvdeon HE aywyo XaAkoU HEOW
OPEIXAAKIVOU  OQIYKTRpPaA EKTOG Kal
avagQepeTal diapopeTIKA oTnv diaknpuén.

4, Teinwon akpokiBwTiou : H vyeimon Tou akpokiBwTiou kar kat’
€MNEKTAON TOU pavdua Tou kKaAwdiou yiveral
npo¢ To NA&ypa yeiwong Tou Y/ 1 Tou
TEPUATIKOU Ywpou. To kaAwdio nou Ba
xpnoigonoin®ei yia Tnv npayuyaronoinon Tng
ouvdeon autng Ba eival  PovonoAiko,
XAAKIVo, Oi1aTodng 120mm?2  pe  €dIkn
EVIOYXUMEVN HOvwon. MNa To okonod auTto Ba
NPENEl va undapyxel KATAAANAOG opeIXAAKIVOG
akpOoOEKTNC €Ni TOU AKPOKIBWTIOU.

5. XapaktnpioTika kaAwdiou

npog oUVOEON HE TO AKPOKIBWTIO : KaAwdio, 87/150 (170) KV, pévwong
XLPE, MeE aywyo aAoupiviou OIATOUAG
800mm?2 kal pavdua and kpdaua PHoAupdou,
NUIGY®YINO OTpWPA aywyoU, nuIaywyliho
oTpWHA HOVWONG, NUIGYWYIMEG TAIVIEG
d10YKwoNG anod uypaocia, eEWTepIKO pavoua
and PVC kal nuIaywyigo oTpwua €ni Tou
eEwTepIKOU pavdua PVC.

133



6. MeTaAAIka eEapTripaTa
aKpOKIBwTIiOU : Ta onoia MPEeTAAAIKA e€apTnuaTta Tou
aKpOKIBwTIiOU gite Ba npenel va sivar anod
avo&eidwTo XaAuBa n eav dev eival, TOTE Ba
npenel va QEPouv KATAAANAN eniQaveiakn
enINETAAWON  (0Nw¢  emyesudapyupwon n
ENIKAOOITEPWON).

7. FEYIONA TOU HOVWTIKOU
nepiBAfpaToc (HovwTnpa) : To povwTikd nepiBAnua 6a yepioTel pe
ouvOeTIKO, Un ToEIkO, AGdI To onoio dev Ba
npenel va MepIEXEl NOAUXAwPOdIPalvUAIQ
(PCB"s) n noAuxAwpoTpi@aivuAiia (PCT 's)

Aldpkeia (wNG Twv e€apTNUATWV TOU AKPOKIBWTIOU: H didpkela whc Twv eEapTnuatwyv Ba
npEnel va eival TouAaxioTov nevre (5) £€Tn ano nUeEpoUnVvia KATAoOKEUNC.

VIII. BAZIKA ANAITOYMENA EEAPTHMATA TOY AKPOKIBQTIOY

To akpokiBwTio B6a npénel va anoTeAsiTal and 1o akdAouba Bacika eEapTruaTa:

Avw UETAAAIKO €EApTNUA EPAPUOYNAC

SUvdeopo aywyoU (METAAAIKO)

MovwTikd nepiBAnua (nopoeAdavng n and nupiTouxo AAoTIXo*)
AAdI NANPWOEWC

Kwvo gEopaAuvong

MNMAaka BAoewg

MovwTnpeg oTnpPiEews (4 HOVWTNPEG)

ZTunmo®AANTN KaAwdiou

* To JOVWTIKO NePiIBANUA anod nupiTiouxo AACTIXO anoTeAEiTal and ocwAnva pnTivng eVIOXUUEVN HE
iVEG yuaAloU OTnv €nipAveia Tou onoiou €xouv £pappocBei Ta and nupiTiouxo AAaTixo Kuadia.

IX. ANAITOYMENA XAPAKTHPISTIKA MONQTHPQN STHPIZHZ TQN AKPOKIBQTIQN

Ol JHOVWTNPEG €K MOPOEAAVNG 1 €K MUPITIOUXOU AACTIXOU HE TOUC OMOIOUGC TA AKPOKIBWTIA
otnpifovTal oTo PHETAAAIKO IKpiwpa oThAPIENG, NPENEI va €XOUV Td AKOAoUBOa XapakTnpIoTIKA :

1. Mnxavikn avtoxn o€ BAiyn : = 100000 N

2. AvToxn o€ npoBoAikd popTio 5000 N

v

3. O yovwTApag otnpIEnc 6a npEnel va avTeXel Pia KpouaoTikn duvaun 2500 N kaTt' eAaxioro
npokaAoUuevn ano BpaXUKUKAWUA.
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X. ANAITOYMENA HAEKTPIKA KAI AAAA XAPAKTHPIZTIKA TON AKPOKIBQTION

1. OvopaoTikn Tdon : 150KV

2. MéyioTtn Tdon AsiToupyiag . 170KV

3. AVTOXI 0 KpoUOTIKN Kepauvikr Taon (1,2/ 50 ug) 1 750KV pEyIoTn TIUA

4, AvToxn os TGOn ouxvoTnTag OIKTUOU yia €va (1) AenTo ev Enpw Kai uypw : 325KV rms
5. MnAkog spnuopou TOU €K MOpPOoEAAVNC N €K NUPITIOUXOU )\CIOTI)(OU nepiBAfuaToc  : 4250mm
6. AvToxn o< psuua BpGXUKUK)\wuaToq : 31,5KA yia 1 deuTepoOAenTO
7. Avtoxn og peUpa ouveXoucg AsIToupyiag : = 800A

8. Avtoxn o< npoBoAikd (kapwncg) gopTio : = 4000N

XI. AOKIMEZ

A. AOKIHEG OE1pag

1. ONTIKOG €AEYXOC OAWV TWV €EAPTNUATWV NOU CUVBETOUV TO AKPOKIBWTIO yia TNV
dlanioTwon &vOEXOMEVWY aTEASIMV KABWCG Kal EAeyXoc vyia Tnv Unapé€n OAwv Twv
€€apTNUATWV Nou NPoBAENovVTal anod To KATAOKEUACOTIKO OXEDI0O TOU aKPOKIBwWTIou.

2. 'EAeyX0C TwV d1a0TACEWY OAWV TWV £EAPTNUATWY MOU OUVOETOUV TO AKPOKIBWTIO
oUPQWVa PE TO KATAOKEUAOTIKO OXEDIO.

3. HAekTpikn OOKIYr CUMPwvVA HE Tov kavovioud IEC - 60233 yia €EwTepikd
nepiBAnua (MovwThpa) Tou aKPoKIBwTiOU and nopasAdavn YOvov.

H Taon dokiung Ba civar 1,5kV ava xIAIooTo nayxoug Tou NeEPIBARNATOC AAAG OXI HIKPOTEPN
Twv 35kV. H didpkela dokiung Ba €ival 5 AenTa.

B. AoKIpEéG TUNOU

1. AOKIUR avToxXnG Og Taon ouxvoTnTac diIkTUou 50Hz, ev Enpw Kal uypw
yia éva (1) Aentd oUu@wva Pe Tov Kavoviouo IEC - 60137

2. AoKIurf avToxnG O KEPAUVIKN KPOUCTIKH Taon (1,2/ 50 ug) &v Enpw CGUNPWVA PE TO
IEC - 60137

3. AoKIurf avToxnc o€ NpoBoAIko popTio cUPPwva Je To IEC — 60137 yia To €k MOPOEAAVNG
aKpOKIBWTIO Kal CUNPwvA Pe To IEC-61462 yia To €k NUpITIOUX0 AACTIXOU aKPOKIBWTIO.

XII. 2TOIXEIA MOY NPEMEI NA ®EPEI H MINAKIAA

KaBe akpokiBwTio 0oTnv neploxn TnG METAAAIKAG Baong 6a npénel va gepel nivakida and
aAoupivio | and aiilo pn diaBpwaoiyo YETAAAO oTnv onoia 6a avaypdgovTtal Ta akoAouBa
oTolxeia:

ovopaacia uAikou.

OVOMa KATAOKEUN

apiBuog ogIpag Tou UAIKOU

£€TOC KATAOKEUNG

- TNV avTOXM TOU UAIKOU OE KpOUQaTIKN Taon Hop®nc 1,2/ 50 ug
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XIII . TAHPO®OPIEZ MNOY MNPENMEI NA AOOOYN AINO OAOYS TOY>

NMPOZ®EPONTEZ

1. Zx€010 TOU MPOOPEPOUEVOU AKPOKIBwTioUu Onou Ba gugavifovral Ta €NIPEPOUC UAIKA, Kal O
TpONog ocUVOEDNG TOU AKPOKIBWTIOU HE TO KAA®DIO.

2. Texvika QUAAGdIa KaBwG kal NANPN NEPIYPAPr) TOU NPOCPEPOUEVOU AKPOKIBWTIOU KABWCE KAl TWV
€EapTNUATWYV TOU.

3. Kdabe Oiaywvilopyevoc 6a npEnsl va CUPNANPWOEl TO Ouvnuuévo «Mapdptnua A». H un
CUNMARPWON TOU NApandavw napapTANaToc n eAAINNAC oupunAfpwaor Tou 8a cuvioTd snapkn Adyo
yia anoppiyn TN Nnpoapopdc.

4, Aidpkeia {wng (nuepounvia AREewg) Twv €EapTNUATWV TOU AKPOKIBWTIOU.
5. Tuxov diabgoiya nigTonoinTika SoKIJWY TUMOU yia TIG OOKIYEG TUMOU NOU ava@EpovTal oTnyv

napdaypa@o XI-B unopei va unoBAnBouv. To €dv AngBoUv un' owiv ) OxI EyKeITal oTNV Kpion TNG
AAMHE A.E.

XIV. 2TOIXEIA NOY MPEMNEI NA AQZEI O EMITYXQN >TON AIArQNIZMO

1. TAARpec ox€dio Tou akpokiBwTiou 6nou Ba gugavifovTtal kal Ba nepiypd@ovTal AENTOPEPWS OAQ
TA EMNIPEPOUG UAIKA TOU MPIV TNV anoGTOANR ToUu UAIKOU.

2. AenTopepec oxedio oUVOEONG TOU AKPOKIBWTIOU PE TO KAA®DIO KABWC Kal

onolec odnyieg anairrolvTal yia TNV Napandavw ava@ePoPevn oUVOEon MpIv TNV AnNooTOAR Tou
UAIKOU.

3. AenTopepEc ox£DI0 OTNPIENG TOU AKPOKIBWTIOU €Mi IKPI®UATOG OTAPIENG, NPIV TNV AMOCTOAN
TOU UAIKOU.

4, NenTOPEPEC OXEDIO CUVAPHOAOYNONG TOU AKPOKIBWTIOU MPIV TNV AdnNoCGTOAN ToUu UAIKOU.

XV. 2Y>KEYAZIA

KaBe akpokiBwTio padi e Ta eNIPEPOUC EEAPTNUATA TOU Ba NpENEI va €ival GUOKEUAOPEVO g EUAIVO
KIBwTIO oTIBApnC kaTtaokeunc. (‘Eva akpokiBwTio paldi ye Ta €€aptriuatd Tou avd KIBwTIO). XTo
€EWTEPIKO PEPOC TOU KABE KIBwTIoUu Ba npEnel va avaypagovTdl JE YEYAAA ypAupaTa Ta akoAouBa

- apiBuog cuPBaAonc Tou UAIKOU

- ovouacia Tou UAIKOU

- £TOC KATAOKEUNG TOU UAIKOU

- aplBuoc osIpac Tou UAIKOU

- nuUepounvia AN&ewg Xpriong Tou UAIKOU
- Bapog kabe KIBwTioOU

XVI. NEPIOAOZ EITYHZEQS
O npounBeuTtng Ba npénel va eyyunBei To akpokiBwTio yia Tpia (3) xpdvia and nuepopnvia

napadoong Toud.

NAPAPTHMA ‘A’
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‘OAol 01 MPOOPEPOVTEG NPENEI va Napexouv Ta akoAouBa oroixeia. H un ouuuop@won Ue auTr) TNV anaitnon,
6a anoTeAEoel enapkn Aoyo yia anoppiyn TnG npoo@opdc

1. TUnog akpokiBwTiou S

N

. Meploxn Bepuokpaaciac AsiToupyiag e

w

. Eidog UAIkOU Tou HovwTIKOU NePIBANUATOG AKPOKIBWTIOU PP
4, IxNua Kai €i00¢ akpodEKTOU aKPOoKIBwTIoOU e,

5. ZUVOoNTIKN NEPIyPagn TNG YEIWoNG ToU aKpoKIBwTiou S

-

. Aedopéva HovwThHpwWV GTAPIENG P,

da. Mnxavikn avtoxrn TwV HOVWTAPWY O GUMNiEan

B. AvToxn os npoBoAikd qopTio P,

Y. ApIBUOC HoVWTAPWY OTAPIENG R

3. Mnxavikn avtoxr o€ SUVAUEIC NPOKAAOUUEVEG e
and BpaxukUKAwWa

€. Eidoc UAIKOU TwV HOVWOTAPWY OTHPIENG P,

7. OvouaaoTikn TGon akpokIBwTiou e,

8. MéyioTn Tdon AsiIToupyiag akpokiBwTiou e,

9. AVTOXN TOU OKPOKIBWTIOU O£ KEPAUVIKN KPOUCOTIKN
Taon ( 1,2 /50 pg) e,

10. AvToxn Tou akpoKIBwTiou o€ TGon ouxvoTnTac dikTuou 50Hz vyia (1)
AENTO €V ENpw KAl €V UYPW. e,

11. MNAKOC €pnuUOPOU TOU €K MOPOEAAVNG N €K MupPITIOUXOU AACTIXOU
nepIBANUATog e,

12. AvToxn Tou akpoKIBwTiou 0c peUha BPAXUKUKA®UATOG
yia €va (1) deuTtepoAenTo. T

13. AvTOXI TOU aKpOKIBwTioU 0g peUpa ouvexoUG AIToupyiag P
14. Bapog Tou €k nopoeravng nepiBAANAToC (eav epapuociyo) T

15. Bapog Tou €k NUPITIOUXOU AGGTIXOU NEPIBANKNATOC
(gav epappoaciyo) e,
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16.

17.

18.

19.

20.

21.

22.

23.

24.

ZuvoAIkO BApOC akpoKIBwTiou

ZUVOAIKO UNKOG aKPOKIBWTIOU

SXAMa Kai €idog UAIKOU TwWV AKPOJEKTWV TOU AKPOKIBWTIoOU

TUnog kai €idog AadioU Nou XpnaolYonolsiTal yid To YEUIoUA
TOU HovWTRPa

HAEKTPIKN avToxr ToU €K NOPOEAAVNG NEPIBAANATOC Yia XpOVo 5 AenTwmv
Eivar To nepiBAnua Tou akpokiBwTiou and nupITiouxo AdoTIXO
oxedIaOUEVO YIa AEITOUpyia UNO ECWTEPIKN Migon;

Eav n andvrtnon oto gpwtnua No.21 eivar " "Nai’ * T0Te va unodei&eTe
TNV nieon

Aldpkela CwNnG (nuepopnvia ANgewg) Twv €€apTnUATWV  TOU
aKpOKIBwTiOU

Na do6¢i AioTa pe Ta Baoikd eEapTrPaATa TOU AKPOKIBWTIOU.
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Appendix A3: Concrete Slab Concrete marker
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Appendix A4: Technical description for land Cable installation

(Texvikn Mepiypa@n epyacimV yid TNV EYKATAoTaon Tou Ynoyeiou KaAwdiou)

142



TEXNIKH NEPITPA®H EPTAZIQN

NMINAKAZ MEPIEXOMENQN

1. YMNOTEIA KAANQAIA KAI ZYNAOEIZ EPFAZIEZ
2. TEXNIKH TMEPIFPA®H EPFAZIQN EProy

2.1. Ekoka®n kal NAfpwaon XavTaki®Vv Kal AOIMEC XWHUATOUPYIKEC Epyaaieg

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 Slapop@oUhevwY ENIPAVEIDV.
EKOKAQEG XavTaki®V Kal AoIN®WV OKAPNATWV.
AlguBETNON KAl anopdkpuvaon NpoiovVTwY EKOKAPNG.
ExkBapvwoelg kal ekpl{woeig OEVOpwWV.
Anopdakpuvon UdATWV KATA TIG EKOKAPEC.
METpa NpooTaciac KATda TIG EKOKAPEC.
Enavagopd ac@aATikwv 0d00TpwHATWYV.
AnokaTtaoTraon nefodpopiwv KAM.
®pelapioya kal aopairTooTpwon.

Kpdaoneda - Peibpa.

Nnoidec TUnou TRIEFF.

2.2. KaAwdia — OWAAVEG — aywyoi YEIWOEWG — ZUVOETHOI - AKpOoKIBWTIA

2.2.1.
2.2.2.
2.2.3.
2.2.4.

MpounBeia, kal HETAPOoPa KAAwdiwV, CWANVOV, AYWY®V YEIOOTEWC.
EykaTaoTaon KaAwdiwv — COARVwV.

EykaTaoTaon aywyoU YEIWOEWG.

MpounBela, JETA@OPA KAl CUVAPHOAOYNON AKPOKIBWTIWV KAl OUVOECHWV
kaAwdiwv 150 kV.

2.3.TonoBETNoN NAGK®WV — MAEYHATWV — Mivakidwyv €niohuavong

2.4. KaTtaokeun AAKKWV OUVOEOUWV

2.5. KaTaokeur d1aBacewv — eYKIBWTIONOGC TwV KAAwdiwv 150kV

2.6. AlaBaosic yEow d1aGTpnoNng

2.7. AIEAEUON TEXVIKWOV NECW METAAAIKOU QOpPEQ
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1. YNOTEIA KAAQAIA KAI ZYNA®EIZ EPrAzIEz

>Ta nAgicld TWV €pyaciov MNoU ava@EPOvTdl OTn CUVEXEId Kal agopouv undyesia kalwdia,
nepiAaugpavovral kalr ol akoAoubeg (1 €wg kal 15) epyacieg, TIC onoie¢ o Avadoxog eival
UMOXPEWMEVOC VA EKTEAEI, CUPPWVA K' auTd Nou avagepovTal oTnV napouoa Texvikn Meplypa®n
TNG ZUPBaonc. H ekTEAEon TwV €pyaciov autwv kabBwg kal kabBe AAANG epyaciac nou eival
anapaitnTn WoTe To oUoTNHa TwV KaAwdiwv TNG dlacuvdeon va napadobei apTio Kal ETOIKO NPOG
AgIToupyia, cUPPVA PE TIC NapoUosg TexVIKEG Mpodiaypadeg kal Toug AleBveic Kavoviououc nou
ava@epovTal O avTioTolxa XUuoTnuaTa, YiveTalr Xwpic unoxpéwon KatdBoAng ortov Avadoxo
101aiTepou epyoAaBikou TIgNUATog, dedopévou OTI ToUTO £xel AngOBei undwn otn diIaudpPpwan TNG
OUVOAIKNG TIMAG TWV £PYACIMV.

1. H dpeon anokopidn TwV MNpoidvTwV EKOKAPNC Nou nAsovadouv, Onolia Ki av €ival auta
(ouunepiAapBavovTal n €MKAAUWN Kdl To undéoTpwpa Twv odwv 1 nelodpopinv R
onoiwvONNoTe AGAAWV ENIPAVEIWV), O XWPOUG ol onoiol kabopifovral and Tig Apxég. H
dlaxeipion TNG nepicoeiag UAIKWV e€Kokagwyv OUvaTtal va Yivel, oTo METPO nou Oev
gnavaxpnoigonolouvTal, HE anoBeon os I0IWTIKOUG XWPOUC YIa TOUG onoioug &xel ekdobei kal
diatnpeiTal og 1o0XU anaiTouhevn and Tn loxUouoa vopoBecia dadeia yia Tnv €KTEAEON
EPYACIWV ENIXWOEWY HE XPNON TWV NPOiOVTWV NEPICOEIas EKOKAPWV. € KABe nepinTwon o
Avadoxoc €xel TNV €uBluvn diaxeipiong Twv NpoidvTwy €KOKAPNG oUPPWVA HUE TO OXEDIO
dlaxeipiong anoBARTWV Kal onolodnnoTe KOOTOC NpokUWel and auTn Tnv diaxeipion, Npenel
va €ival EVOWPATWHEVO OTIC TIMEG HOVADOC TWV OXETIKWV EpYACI®V (EKOKAPWV).

2. O dueoog kabapiohdc TWV XWPWV Mou YivovTal ol Epyaaieg.

3. To katdBpeypa KAl n GUPNUKVWON ME PNXaviko dovnTr, O oTpwoel¢ naxoug 0,20 m
nePinou, TV NPOIGVTWV NANPWONG XAVTAKIOV Kal AGKK®WYV, Nou okapTnkav n oéxl andé Tov
Avadoxo.

4, H diaudéppwon npavwv kai nubueva TnG Tagppou o€ opBoywvVikA diaTour.

5. H xpnoigonoinon aupou AaTtopegiou PEXP! va eNKaAU@BoUV Ol MPOOTATEUTIKEG MNAGKEG TWV
KaAwdiwv, Ta KIBWTIA CUVOECEWV Kdl Ol OWANVWOEIG.

6. H npounBeia, popTWON, PYETAPOPA KAl EKPOPTWON OTOV TOMO TWV £PYWV TWV NAPAKATW
UAIKQV.

a. TolgevTonAaK®WV €MKAAUWNG KaAwdiwv. (HOVo (pOPpTWaON, PETAPOPA Kdl EKPOPTWON
oTov TOMno Tou ‘Epyou).

B. 'Appou AaTtopeiou.

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

0. ToihévTou, yuyou, doBEaTn K.A.M.

€. ACQAATIK@OV UAIK®OV Kal AoIMwV €navagopac odooTpwHATWY.

oT. MNAakwv, NAakidiwv kal Aoinwv UAIK®V enavapopdc nefodpouiwy.

n. 21dnpou onAiouou.
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10.

H a&ia Tov ev Adyw UAIKOV KaBWG KAl TUXOV AAA®V ouvapwv, nepiAauBaverar ornv
OGUVOAIKNA TIUA TWV £pYAcimV.

H peTagopa kal ekpoOpTWaOn OTIC BE0EIC TOU £€pyou TwV UAIK®V nou napadivovTal and tnv
Emixeipnon r Twv uAIkov nou npounBgvovTtal and Tov Avadoxo.

H @opTwon, YeTapopd Kai ekpoOPTWON oTnV anobrnkn Tou Avaddxou Twv UAIKwV Ta onoia
nAeovadlouv KaTa TNV eKTEAEON TWV Epywv. 'OnoTe Ta ev Adyw UAIKG napadivovTal anod Tov
Avadoyxo oTnv anoBnkn TngG Enixeipnong, n ekpopTwaon JIEVEPYEITAl ANo TO NMPOCWNIKO TOU
Avadoyou.

H oppdyion n anoo@pdyion TWV ONWV VEWV [ unapXoviwv CwAnvVwy, PJECA anod Toug
ornoiouc NPOKEITAl va NEpAcouv kaAwdia, kKabwc kal N ano@pagn kal o KabapioPog Toug o<
OAO TO WNKOC TOUG.

H ANWn npoQuUAaKTIKOV METPWYV WOTE va Pn BiyovTal eykaTaoTAosl nou BpiokovTal héoa
0€ XavTakia rj AaKkoug nou okapovTai ano Tov Avadoxo.

EvoeikTikd kal povo avagépovTal Ta €ENG :
a. Avaptnon f unooTUAWON CWANVWY UOPEUONG, CWANVWOOEWY K.A.M.

B. AnokaAuwn kaAwdiwv Tng A.E.H., Tou O.T.E., cwAnvwoewv A.EM.A. - E.A.A., E.-YA.A.TT.
KAM., OUYKEVTPWON TWV UAIK®OV €enmKAAuwng (TouBAa, nAdkeg, duupog BdaAlacodc),
avapTnon Twv KaAwdiwv Kdl cwANVOOEWV Kal Enava@opa TouTwv o KaTaAAnAn B€on.

y. [lpooTacia udpoueTpNTWV I EQOCOV YIVETAl avaykaio, avakaTaokeun TNG oTNPIENG ToUug
Kal Enava@opa Toug oTnV apxIKr KaTtaoTaon, Kabwg Kal KaTAoKeUr UNooTpWwHUAToG anod
OKUpOdEUa, E(pOCOV anaiTeiTal.

11. A TO CUYKEKPIMEVO £PYO, EXEI YIVEI EVNUEPWON TWV EUNAEKOPEVWV POPEWV ano Tnv AAMHE

12.

13.

AE. O avadoxoc¢ unoxpeoUTal va KAvel OAEG TIC anapdaiTNTEG EVEPYEIEG KAl ENAPEC PE TOUC
gUnAekOpEVOUG popeic (Anuocg, Tpoxaia, YNEXQAE, kKAN.), woTe apevoc va eEaopaliosl Tnv
ao@aAn Kal Taxeia dieknepaiwon Tou €pyou, APETEPOU va HPEPIMVNAOEI yia TNV eEacpaiion
TWV anapaiTnTwv adelodoTROEWV.

KaTta Tnv eykaTtdotacn Twv kaAwdiwv 150 kV va TnpnBouv OAeG ol anooTacelg ac@aleiag
ano Ta yeITovika dikTua 6nwg auTeG opiovTal anod Toug kavoviopoug WS11-06 kal To ox€dio
AKZA - TIr - 36970 yia Ta Aoina diktua OKQ. Eniong o avadoXog €XEl UMoOXpEWON va
OUMHOPPWVETAl HE TOUC OPOUC KAl TIC 00NYIEC TWV AVTIOTOIXWV 0PYAVIOU®V TWV OMNoiwv Ta
dikTua gunAgkovTal oTnv 0dUon TWV KAAWDIwWV.

>TIC UNOXPEWOEIC ToU Avadoxou eival n npounBeia kalr TonoB£Tnon Asiou owAnva PE 3
kavaAiwv ®50 yia Tnv TonoBETNoN Tou KaAwdiou oNTIKWV IVOV, KAB®WE KAl Twv anapaiTnTwyv
OUVOEOHUWY, TV KATAAANAWY @peaTiov 70x70 K. Kal KAAUMPATWY Toug €av anaiTouvTal,
ocUpQwva We TIG 0dnyieg nou akoAouBouv aTnv TexVikn Mepiypagn epyacinv ykaTtaoraongc.
Ta TexVIKA XApaKTNPIOTIKA TOU Agiou TpIoWANVIou avapepovTal aTo Ke®.III-5 Tng napoloag
Texvikng Mepiypapng. Eninpdobeta, o Avadoxog 6a npounBeuoel kal TornoBeTnoel €va
KaAwdio 48 ONTIKWV IVOV, €VTOC TOoUu napandvw avaQepouevou owAnva. Ta Texvika
XapakTnploTikd Tou kaAwdiou autoU avagepovTtal oTo Ke®.III-4 Tng napouaoag TeEXVIKNG

Mepiypaeng.
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14. O avadoxog unoxpeouTal ME TNV &vapén TwV £pyaci®v va KAvel OIEPEUVNTIKEG TOMEG

15.

(TouAdxioTov dUo ava XIAIOpeTpo 0dsuonc) oe Boeic nou Ba kabopiosl n eniBAEnouca
UMNNPEaia yia TNV akpifn avixveuon Tng B€ong Twv uPIoTAPevwY JIKTUWV. OI JIEPEUVNTIKEG
ToNEG B’ anolnuiwBoUV HE TIC TINEC Hovadag yia avTioTOIXEG EPYATIEC.

O avadoyxoc unoxpeoUTal, O NEPINTWON AAAAYWV 1 TPOMOMOINCEWV TNG 0OEUONG KATA TNV
EKTEAEON TOU €pyou, va Kavel Tnv anapaitntn diepelvnon Kali PEAETR, Tnv onoia Ba
unoBAaAAel npog &ykpion otnv Enixeipnon. Meta tnv £ykpion o Avadoxog unopesi va
NPOXWPNOEl OTNV KATAOKEUr apou eEaocpaliosl TIC anapaiTnTeS adelodoTrOEIC.
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2. TEXNIKH NEPITPA®H EPrAzIQN EProy

2.1. EkOoKAa®n Kdl NARP®ON XavTaKI®V Kdl AOINEC XWHATOUPYIKEG EPYATIEG

Edw eEeTalovTal oI EKOKAMEG XAVTAKI®V KAl AoIN®WV OKAPMATWV Mou €ival anapaitnta yia tnv
TOonoBETNON TwV KAaAwdiwv 150 kV, Tnv KATaokeun AAKKWV ouvOeopwyv, OlaBaocswy, PppeaTinv
K.A.M. oUP@WVA Pe Ta oxXedIa TNG MEAETNC.

H d1dvoIEn Twv XavTaki®Vv Kal OKAUPATWwV YNopEi va npayuaTtonolsital og onoladnnote 6€on A.X.
o€ neCodpoOMIa, OPOUOUG, XEpoa £0APN, NPACIEG K.A.M.

O Avadoxog unoxpeouTal va spappolel Tnv diadpoun nou opifouv Ta oxedia TNG HEAETNG, KATA
TV OI1AGvoIEN TwV XavTaki®V TUMIKAG OIaTOMNAG ONwc eugavileTal oto X010 TOUNC XAvTakiou,
aAAG Kal XavTakiov auénuevwv O1aoTdoswv AOYw TOMKWV eunodiov KadbweG Kal AdKKwV
ouvOéouwyv. e onueia ormou niBavov va napouciacTei aduvapia | onuavTikn dUuokoAia oTnv
gpapuoyn TnG kabopliopévng 0deuong, autn 0 aAlaxBei ocUuQwva pe TIC odnyieg NG
EmBAEnouoag Ynnpeoiag kal 6a yvwoTtonoindei otov Avadoxo nNpo Tng unoypa®nc Tng ZUuBaonc.

2.1.1. KaBdipeon dIauop@WUEVWV ENIPAVEIDV

MepiAapBavel xapa&n kai kabaipeon kabe TUMOU KATACTPWHATOC KAl UMNOCTPWHATOG
nefodpopiou N 0doU (evOEIKTIKA ava@EpPeTal AoPAATIKOC TANNTAG, OKUPWTA, MAJKEG,
okUupOdEPa K.A.M) Kal onolaodnnoTte AAANG dIaPOPPWHEVNCG ENIPAVEIAC, KAl onoloudnnoTe
UNooTPWHATOC, KaBApIOPO, (POPTOEKPOPTWON, HETAPOPA Kdl andppiyn Twv MpoiovrTwv
TNG KaBaipEoewg o BETEIC Nou enITpENETAl and TIG ApXEG.

O1 epyaocieg kabaipéoews nNpenel va ekTeAoUvVTal PE €MIPEAEId KAl PE TPOMO WOTE TO
nepiypaypa TnNG TOMNG va €ival euBUYpAPMOo Kal N €MQAVEId TWV XEIAWV KATAKOpUQN
OUNPWVA PE TA EYKEKPINEVA OXEDIA TNG HEAETNG.

S e nepinTwaon nou cuvavTnBoUyv TOINEVTONAAKEG, N kabaipeon yiveTal NavTa KaTa akEPAleg
NAGKEG.

2.1.2. EKOKA®EC YAVTAKIOV KAl AOINWV OKAUUATWYV

EkoKaQ£G XavTakiov Kal oKaypdTwy onoloudnnoTe oxXNUATog Kal diaoTaocewv dIEVEPYOUVTAl OF
onoladnnoTe B€on kal cUPPWVA JE TN HEAETN KAl TIC EVTOAEC TNG Emixeipnong (onwg nelodpouia
kal OpOpoUC OIaUOPPWHEVOUG N HN, GKAAUNTOUC XWPOUG, MNPdoIEC K.A.M) KAl Ot £0aQog
onolacdrnote PUOsWC, Xwpic va eEaipeital n €E6puEn Bpdaxou onolacdrnoTe GKANPOTNTAG, ME
HOPQWON TWV NPAvWV Kdl diauopPpwaon Tou Nubueva o €va eninedo, €0Tw Kal JE napouaia vepou,

Fevikd ol ekoKaQEG npenel va dievepyolvTtal Ye KatdAAnAa pEoa kal pebddoug, o Avadoxog ds
(PEPEI TNV €UBUVN WOTE PE TNV XPRON KATAAANAWV PETPWYV, oI dIAa0TACEIG TOU XavTakioU va givai
QUTEC Nou nepiypagovTal ota oxedid, oTnv napouoa Texvikn Mepiypapn kai oTi¢ odnyieg Kkai
EVTOAEG TNG EniBAewng.

2.1.3. AisuB<ETnON KAl dnopakpuvan npoiovIiwyv EKOKA®NC
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H disuB£Tnon kal anopdkpuvaon TwV NpoidvTwy eKOKAPNC ENIBAAAETAl va YiVETal UE aKEPAlIA TNV
guBlvn Tou Avadoxou, ouUpgpwva Hde Tov Nopo 4042/2012 ®EK24/A, Tnv KYA
36259/1757/E103/2010 (®EK 1712B) kal TIC OXETIKEG E€YKUKAIOUG, TIG TuxOv unodesi&eic kai
EVTOAEG TNG Enmixeipnong kal Twv appodiwv ApXwv Kdl onwaodnnoTe kKatd Tpono nou va pnv
epnodileTal n opaAn kal aocpainc Kukhopopia nelwv kal oxnuatwyv. H diaxeipion Tnc nepicosiac
UAIK®OV eKkoKkapwVv dUvartal va yivel, oTo YETPO nou Jev enavaypnoigonolouvTal, Je andbeon os
10IWTIKOUG XWPOUG YIa TOUG ornoioug €xel ekdoBei kal diatnpeital o 1oxU anaiToUhevn and Tn
loxUouoa vouoBeoia adesia yia TNV eKTEAEON €PYACIOV ENIXWOEWV HE XPNON TwV MPOiOVTWYV
NepPiooEIag EKOKAPWV.

2.1.4. EkBauvwoeic Kal ekpI{Waslc OEVIpWY

O1 ekBapvwoelc kal ekpI{Woelc dEVOPWY KABWCG Kal n v YEVEl AVTIHETONION KABE napopolou
npoBAfAKaATOG, NpaypartonoliouvTal oto Badud nou anaiToUvTdl yia Tn OIEVEPYEIQ EKOKAPW®V KAl
KaToniv oXeTIKNG adeiag, epogov anaiTeital.

2.1.5. Anopdakpuvaon udaTwV KATd TIC EKOKAPEC

MNa va yivovTal EvTeXva ol EKOKAPEC NpENEl va anopakpuvovTtal Je avTAnon n JE QUOIKN pon,
MEoa ano Ta xavTdkia r] Toug AaKKoug, Ta onoladnnoTe vepd Kal va avTINeTwNi{eTal onolodnnoTe
OXETIKO NpOBANUaA. H dIoXETEUON TWV VEPWV NPENEI VA YIVETAI 0 PUOIKOUG ANOJEKTEG I AYyWYoUg
Twv OUBPILV PE TPOMO Mou va ano@eUyeTal n dnuioupyia NpoBANUATWY OTNV MEPIOXN Kal va
anokAegieTal n NpokANoN aTuxnNUATWV.

Eniong npénel va eEac@alileTal n eAeUBepn por TwV VEPWV ano T avavTi Kal va gunodideTal n
€10por TOUTWV OTA XAVTAKId Kdal TOUG AGKKOUG.

2.1.6. METpa npooTaciac KATd TIC EKOKAPEC

Katd Tn d1apKeIa TwV EKOKAP®V Kal JEXPI TNV OPICTIKM EMNiXWoN TwV XavTakiov, o Avadoxog sival
UMOXPEWMPEVOC va NAipvel 6Aa Ta YETPA aoPpaAeiag, yia Tnv NpooTacia Tou NpocwnikoU Tou, TOU
onoloudnnoTe TpiTou KAOBWC Kal 6AOU ToU UAIKOU KAvVOVTag XPron onuatwy, €pudpwv QuTwV
KaTa Tn vUXTa, VUKTOQUAAKWYV Kal ornoloudrnnoTe aAAou PETPOU &iTe eniBaAAeTal and Tn vopobeaia
Kal TOUG KAvoVvIoPoUG, €iTE KPiVETAlI OKOMIPO KAl anoTeAeouaTiko. EiIdikdTepa yia Tnv eEacpaliion
TOU avoiyhaTog ToU XAvTakioU Kdl Tnv anopuyn KatoAioBrnoswv ocabpwv £dapwyv, 6' anaitndsi
avTioTnpIEN kal ota dUo XEiAn Tou xavTtakioU Pe oavideg diaoTtacewv 4X0,30X0,05 m nou Ba
€EEXOUV anod Ta XeiAn TNC eKOKAPnG KATa 5 cm kal 6a orepewvovTal NeETAEU Toug PE dokdapia
(EUAIVa 1 peTaAAIka) ) aAAa eEapThApaTa avTioTnpiEng, KaTd TETolo TPOMNO WOTE va anopeUyovTdal
TOOO N UNOXWPNON TWV TOIXWHATWY TOU XavTakioU, 600 Kal n evOeXOUEVN NTWON TWV NPOIOVTWV
EKOKAPNC HECA OTO XAVTAKI.

MNa To okond auTtd o Avadoxog npenel va d1aBETel TNV anapaitnTn EUAeia kal Ta anapaitnTa
eEapTnuara.
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Eniong o Avadoxog unoxpeoUTal npiv TNV Evapén Twv epyaciwv, va enidei&el ig Tnv EniBAEnouca
Ynnpeoia, noodTnTa Euleiag TETola n onoia va KaAUNATel PAKOC xavTakioU XIAiwv YeTpwv ( 1000
m ) Kal n onoia va €EunnpeTei TIC AVWTEPW AVAYKEC. EKTOG and Tnv napandvw e€ngvouon Tou
XAVvTakioU Ba npenel kal 7o undAoino PEPOG TOUG XAVTAKIOU va npooTaTeUeTal and evOeXOUevN
MEPIKA 1] OAIKN unoxwpnon ¢' 6Ao To NNKOG Tou Kal ave€apTnTa and To BAabog Tou.

2.1.7 Enavagopd do@aATIKoV 0000TpWUATWV

H enavagopd Twv ao@aATIK®V 0d00TPpWHATWY, EQOCOV dev NPoBAENETAl dIAPOPETIKA OTN HEAETN,
N enBAAAETal ano TIC AdsIeC TwV ApXWYV, NPAYUATOMNOIEITAl CUVONTIKA WC €ENC :

2.1.7.1. Ano€nAwon Twv TUNUATWV TOU aC@AATIKOU TANNTA, OTNV MEPIOXN TWV XEIAWV TNG
TAQPOU, MOU EXOUV XaAapwoel (pnyHaTwOdei) péxpl Tou oTaBepolU PEPOUG TOU  AMMOXAAIKOU
€dpdoewe.

2.1.7.2. ZupnAnpwon pe agpoxdAiko Tng N.T.M. 0.155 (3A), epooov anaiTeiTal Kal GUPNNUKV®WOoN
auTou, Je ouyxpovn diaBpoxn kai xprion dovnTikoU PNXavhiuatog PéEXpl Babuou icou npog Tn
OUMNUKVWON TOU adPOXAAIKOU, E TO onoio €Xel eMXwBel N TaPpPoc.

2.1.7.3. MpoendAsiyn TNG €M@AVEIAG TOU PE aAo@PAATIKO OldAupa Tng M.T.M. A.201 n 6&vo
ao@aATIKO YaAdkTwua okupodéuaTtog TnG MN.T.M. A.203, epocov unopei va diatebei o anapaiTnTog
XPOVOC WPIUAVOEWG TOUC.

2.1.7.4. AidoTpwon dU0 OTPpWOEWY A0PAATOOKUpodEPATOC TNG MN.T.M. A.265, 0€ GUUNUKVWHEVO
naxoc 5 cm yia kabe oTpwaon, avaloyad HE TIC €VTOAEC Tou EvreTaApévou MnxavikoU Tng

Enixeipnong.

2.1.7.5. ®opToekpOPTWON, YETAPOPA Kal anoppiyn TWV NPoiOVTWV anoEnAwoews Tou TAnnTa,
Kabwg €niong Kal TWV NEPICOEUPATWV TWV UAIKQOV aNoKATAoOTACEWG, NANPNG kabapiopog Tng
enipavelac Tng odou kal napadoan oTnV KUKAogopia.

O avwTEpw ava@EePOUEVOC aACG@AATIKOG TANNTAG and do@aAToOKupOdegua e€ivalr duvatd va
KaTaokeualetal oUPQwva Pe AAAN Texvikn npodiaypaer Tou Y.A.E. (n.x. Tnv M.T.M. A.245),
€(QO0OV 0l TOMIKEC CUVONKEG | Ol anaiTHOEIC TWV dphodiwv ApX®V Nou Xopnyouv TIG AdEIEC TO
eNIBAaAAouv, oUPPWVA NAVTA PE TN MEAETN.

MeTa Tn d1A0TPWON KAl CUPNUKVWON Tou dppoxdAikou Tng M.T.M. 0.155 (3A) kal npiv ano TIg
€PYAOCieG anokaTaoTAOEWG TOU AoPAATIKOU TANNTA, EKTEAOUVTAI Ol €pyacieg ano&ENAWOEws TwvV
THNHATWV TOV XEIAWV TNG TA(PPOU, NOU £XOUV XAAAPWOEI.

Ol gpyaciec auTEG eKTEAOUVTAl PE UEYAAN NPOCOXN XEIPWVAKTIKA I ME YNXAvika YEoa Kal KaTa
TETOIO TPOMO, WOTE TO TEAIKO MEPIYpAPMA TNG TOUNAC va anoTeAsiTal govo ano eublypaupa
TuAMaTa, napdAAnAa n kabeta npog Tov aEova TnNG TaPpPou.

Tnv ano&nAwon Twv XaAapwv THNHATWV TwV XEIAOV TNG TA@PouU dkoAoubei ano&nAwon Tou
AUHOXAAIKOU £0PATEWC EPOCOV Kal AUTO £XEl XaAApWOEel, NEXPI TOU OTABEPOU TOU THRAMATOC.

Ta npoiovTa anoEnAwoswg n anouakpuvovTal apeoa n dieuBeTolvTal Kal evanoTiBevral katd
TETOI0O TPONO WOTE va MPnv napepnodifouv Tnv kivnon nelwv kal oxnuUatwv. AkoAouBei n
OUMNANPWON TNG TOUAG ME appoxaAiko Tng M.T.M. 0.155 (3A) kai n TEAIKR ouPNUKVWON TNG
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EM@AVEIAc, Nou NPOEKUYE anod TNV ano&nAwaon TwvV XaAdpwv THNHATWV Kal TNV apXIKn nixwaon
ME appoxdaAiko, e dovnTIKO Inxavnua kair guyxpovn diaBpoxn.

MeTa TNV TeAIKN oupnukvwon, epdoov anaiTeitTal, kabapileTal Je okouna Kal PHE KABe enIPEAEIa
EMNIPAVEId TOU adpoXaAikou anod kabe xaAapo uAiko.

Navw o' autd yiveTar aoPpaATikn nposndAgiwn Tunou ME - O nou yiveral Bacel Tng MN.T.M. AZ. -
11 kai A.201.

AkoAouBei n didoTpwon, v Beppw, TannTa and aopaitookupoddepa Tng N.T.M. A.265, o dUo, N
NEPIOOOTEPEC €AV auTO emBAAAeTal and TIG Apuddiec ApXEC, OTPWOEIC TEAIKOU NAXOUGC 5 cm
€KAoTN, oUP@WvVA Navra JE TIC eVvTOAEC Kal TIC odnyiec Tou EvrteTaApévou MnxavikoU Tng
Emyeipnong.

1. H kaTaAANAn Bepuokpacia d1aOTPWOEWS TOU aOPAATOMIYHATOC, KUNaiveTal JeTagu 120
kal 135° C.

2. H oTpwon 6a CUPNUKVWOVETAl aveEApTNTa PE INXAVIKA NESA, HEXPI APVNOEWC.

3. AnayopeUetal n OIA0TPWON AOPAATOOKUPOOENATOG €AV Ol KAIPIKEG OUVBNKEG e€ival

akaTtaAAnAeg, kata Tnv kpion Tou EvTeTaApévou MnxavikoU Tng Enixeipnong n n
aTyoo@alpikrn Bepuokpacia gival katwTepn Twv 10° C.

4, H didoTpwon Tou TANNTA 64 npaypartonoleital anod €IJIKEUYEVA OUVEPYEIAd Kal n
ouUPNUKVWON auTou, ev Bepu®, YOVO HE Pnxavikd peoa, dnAadn dovnTika pnxavnuara
Kal 0d00TPWTHPEC.

5. IdiqiTepn enipéAeia nNpénel va diveral atn dIdoTpwaon TNG TEAIKAG OTPWOEWG TOU TANNTA,
WOTE N O0AN KAaTaokeun va divel TNV eikdva TNG APTIAG EKTEAECEWC, KUN diakpivopevn, anod
To unodAoino odéoTpwHA.

6. O1 epyaciec anokaTaoTAoEWC TOU aoPaATIKoU TannTa BewpouvTdl OAOKANPWHEVEG NOVO
META TNV QOPTOEKPOPTWAN, HETAPOPA Kal anoppiyn TwV NpoiovTwv dnoENAwoews Tou
TadnnTa KAN. o€ B€0n NOU EMITPENOUV Ol ApPOdIEG APXEC Kal TOV EMIPEAN KABApIoPod pe
okouna ) kai vepd €av anaiTeital, TnNG ENIPAvVEIAc TNG TOUNG.

2.1.8. Anokardoraon nelodpouiwy KAM.

AnokaTtaoraon TeEXVNTWV NAAK®V N NAakidiwv nelodpouinv voeiTal JOVov KaTa akEépaia Tepdaxia.
ApXIKG €navagEpeTal To unooTpwpa and okupodepa C 12/15 ndayxouc 2 cm Kal NAvw Tou
dlaoTpwveTal aoBeogToToigevTokoviapya 1 @ 4 Twv 350 kg TOlgéEVTOU ndAYoug 2 cm Kai
TOnoOsToUVTAl Ol MAAKEC, IDIEC ME TIC MpoUndpXouoec, E€vTeXva oOTnv idld Yevika ME TNV
npoUnapxouca d14aTa&n oc aA@adid pe TIC napakeipeveg NAdkec. To appoAdynua Twv NAAKWV
yiveTal e ToipgevTokoviapa 1 @ 2.
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2.1.9. ®pelapiopa Kai aopaiTooTpwon

Epbdoov ol anaithosic Twv appodiov ApX®V nou Xopnyouv TIG adeleg, €niBAAAOUV MPOCBETEC
aOQAATIKEC epyaciec dnA. @peldpioda  Kal  ao@aATooTpwon, TOTE ol epyaciec  Ba
npaypaTtonolouvTal e €ENG:

A. Zg PN ac@AATOOTPWHEVN TAPpPO

1.  Aqaipeson 0,10 m uAikoU 3A, cupnUkvwon Pe ouyxpovn diaBpoxn kar xpnon dovnTikou
HNXavhAuaTog TNG Tagppou.

2. MpoendAeiwn Tng enmipdveiag Tou (3A) he aopaAiTikd didAupa tng N.T.M. A.201 i 6&vo
aoQAATIKO YaAdKkTwpa okupodeupatoc Tng M.T.M. A.203, spdoov pnopsi va diatebei o
anapaiTnTog XpoOvog wpIPAvoews ToUG.

3. AigoTtpwon uiag 1 dUo oOTpwoewv acpaAtookupodepatoc Tng M.T.M. A 265, o¢
CUMNUKVWHEVO naxog 0,05m.

4,  Zugnukvwon TNG oTpwonG aveEapTnTa PE INXAVIKA HECA PEXPI APVNOEWC.

5.  ®pelapioya unoAoinou nAdtoug (NAATog anaiTnBev and Tic Apuodieg ApxEg peiov 0,8m) kai
BaBoug 0,05m.

6. Anopdkpuvon TwV NpoidvTwv ano&nAwoswyv.

7. ZkoUniopa WYe anoppo®nTiKn okoUna OANng Tng emM@aveiac.

8. MpoendAsiwn OANG TNG €M@AVEIAG ME aAC@PAATIKO OldAupa Tng M.T.M. A.201 i O&vo

aoQAATIKO YaAdKTwua okupodepatog Tng M.T.M. A.203, spdoov unopei va diatebei o
anapaiTnTog XpoOvog wPINAVOEWC TOUG.

9. AIdoTpwan TeAIKNG OTPWONG KUKAOQPOPIAG cUPNUKVwEEVOU naxouc 0,05 m oe OAn Tnv
emigaveia, e N.T.M. A.265.

10. SupnuUkvwon TNG OTPWONG AveEAPTNTA WUE Unxavika péoa.

B. & ao@QAATOOTPWHEVN TAPPO

1. Opelapioya anaiTnB®evTog NnAATouC Kal BaBoucg 0,05 m.

2.  Anopdkpuvon TwV NPoiovTwv ano§nAwoewy.

3. ZkoUniopa Pe anoppo®nTikn okouna OANnG TngG eNipAaveiac.

4, MpoendAsiyn OANc Tng enipdveiag Pe aopaiTikd diahupa Tng M.T.M. A.201 1 o6&ivo

ao@aATIKO yaAdkTwpa okupodéuatog Tng M.T.M. A. 203, epbdéoov pnopei va diatebei o
anapaiTnTog Xpovog wpIPAavoeEwG TOUC.

5.  AldoTpwon TeAIKNG OTPWONG KUKAOQOPIAC CUPNUKVWHUEVOU ndaxoug 0,05 m og OAn Tnv
enmipaveia, he M.T.MN. A.265.

6. ZupnUKvwon TNG OTPWONG AVEEAPTNTA PE PNXAVIKA PEOQ.

‘Onou anaiTeital, oTnv TEAIKN OTPWON KUKAopopiag kal aTig dUo nepINTwaoelg Ba yiverar Eunign
avTioAIoBNTIKOV WYnPidwv.

2.1.10. Kpdaoneda - PeiBpa

H epyacia auTr nepiAauBavel Tnv agaipeon Twv unapXovtwyv Kpaonedwv n peibpwy, €av kail 6nou
auTtd anaiTeiTal, TNV anopdakpuvon TWV MNPoiOVTWV €KOKAPNG, TIG AVAYKAIEG EKOKAPEG Yia
KATAOKEUN VEWV KPaonedwyv N peiBpwv kai Tnv anokatdoracr Toug, oUU@va HE TIG andiThoEIG
Kal odnyieg Twv apuodiwv apxwv kai TnG EniBAsyng.
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2.1.11. Nnoideg Tunou TRIEFF

H epyaocia auTn nepiAaufdvel TNV agaipeon Twv unapXxovtwyv vnoidwv Tunou TRIEFF, eav kai
onou auTd anaiTsital, TNV anoddkpuvaon TWV NPoioVTWY EKOKAPNG, TIC AVAYKAIEC EKOKAPEC YIa
TonoBETNON VvEWV vnoidwv Tunou TRIEFF, Tnv npounBeia kal HETAPOPA NPOKATAOKEUAOUEVWV
vnoidwv Kal TNV anokataoraor| Toug, cUPQWVA PE TIG analTHOEIG Kal odnYieg TwV apHodiwV apXxwyVv
kal TN EniBAewnc. =Ta ox€dia Tng napouoacg TexVvikng Mepiypagrig ouvanTeTal eVOEIKTIKO 0XEDI0
ToMNG vnoidag Tunou TRIEFF, onwg auTtrh kaBopileTal and Ti¢ apuodieg unnpeaiec Tou YMEXQAE.

EMIZHMANZH: KaTtd TnV €KTEAEON TWV KATAOKEU®V and oKUpOdEUd, XWHATOUPYIKDV EPYATIDV,
gpyaciov odonoliag kal onoiwv AAAwv gpyaciov anairrolvTal yia Tnv uAonoinon Tou napovTog
€pYouU KaBwG Kal yia Ta UAIKa nou NpOKEITAl va xpnoigonoindouyv OTIC Napandvw Epyaciec, NPENEI
va TnpouvTal ol EAAnvikéG Texvikeg Mpodiaypapéc (ETEM) nou eykpidBnkav pe To ®EK 2221/30-
07-2012, népav Twv TEXVIKWV Npodiaypapwyv Mnou avagepovTtal atnv Texvikrh MNeplypaen Tou
€PYOU, TWV OMNOIWV UMNEPIOXUOUV WG NAEOV NMpOOPATEG.

2.2, KaA®mdia — owANVEG — aywyoi YEIWOEWG — SUVOETHOI - AKPOKIB®TIA

2.2.1. MNpounBeia kai YeTa@opd KaAAwdiwv, CWANVWV, AYOYWOV VEIOTEWC

H npounBeia Twv kaAwdiwv 150 kV XLPE 6a yivel cUNpwva PJE Ta ava@epOPEVA OXETIKA OTNV
>UuBaon. Ta kaAwdia B6a cupPwvouv PYe TNV avTioToixn Texvikn Mepiypadn.

Ta kaAwdia 6a napaAn@BoUv €ni CUOKEUAQOUEVWY PETAAAIKWV OTPOQEIWY, OTA WNKN Nou £XouV
unoAoyloTei and Tov Avadoxo, cUPPwVa PE TNV HEAETN KAl TNV €MITONOU dlEpelvnon.

IdiaiTepn npoogoxn Oa npénel va divetar katd Tn didpkeld TwV GACEWV TNG POPTWONG KAl
EKPOPTWONG TWV CUOKEUAOHEVWV HETAAAIKOV OTPOPEIWY, YId TNV anNoQuyh KAKWOEWY TOUC TOOO
oTa idia (napapopPwpeva NTeplyia KUAIONG, napapdppwaon onng dEova TUPNavou K.A.m.) 600
Kal OTO OUOKEUAOUEVO O auTa KaAwdlo.

MeTa TNV TOoNoBETNON TWV KAAWdIwV, Ta €v AOYw OTpoPEia, KeVA I JE ANOKOPPATA KaAwdiou, Ba
anopakpuUvovTal o€ UVTOHO XPpoVvikO didoTnua and To epyoTda&lo Ye €€0da Tou Avadoxou WOoTE vda
KN dnuioupyeiTal NpoBAnUa oTnv KukAogopia nelwv Kal oxNUATWV.

H npounBeia, popToEKPOPTWON Kal ETAPOoPa Twv owAnvwyv PVC fj PE nou miBavwg anaiTouvTal
yla TNV eykatdoTaor Twv KaAwdiwv Ba yivouv pe eubuvn kal €€0da Tou Avadoxou.

Ma TIG avaykeg veiwong Twv AdKkwv ouvdeopwv 6a  yivel npounbela noAUKAwvouU,
ENIKAOOITEPWHEVOU YUMVOU aywyoU yeiwong, diatopnc 1x50 mm2 Cu kabwg kai papdwv
YEIWOEWC and avo&eidwTo XAAuBa r XaAKo PNKOUG TPIWV METPWY, av KpiBsi anapaitTnTo.

H npounBeia, QopTOEKPOPTWON KAl HMETAPOPA TwWV NApAnavw UAIKoOV Kabwg kal kadbe aillou
MIKpoUAIKOU Mou anaiTsiTal yia TNV eyKaTaoTaaor] Toug 6a yivouv pe £€E0da Tou Avadoyou.

H npounBeia, geTagopd kal TonoBETnon Tou KaAwdiou ONTIKWV IVWV Kal 0rnoiou dAAou UAIKoU
gival anapaitnto yia Tnv ev AOoyw epyacia (TpIowARVIo, @pedTia JIEAEUONC 1 OUVOEOUWYV,
olvdeopol, enavaAnnTeg kAn.), 6a yiverar ano Tov Avadoxo, cUPPwvVa He TIG Npodiaypa®Eg nou
avagEpovTal oTo KEP. 7 TNG napouaoag TexVIKNG MNeplypadnc.
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H npounBeia, yeTtagopd kal TonoBETNoN Tou Agiou cwAnva 3 kavaAiov ®50 yia Tnv TonoBETnon
Tou napandvw kKaAwdiou onTIK®WV Ivwv, B6a yivetal and Tov Avadoxo, cUPpwva HE Td
ava@epodpeva aTo KeP. 5.2.9 Tng napouoacg Texvikng Nepiypapns. Epocov anaiteital TonoBeTnon
(PPEATIOV KATA MAKOC TNG 00cUonG Tou Aciou owAnva 3 kavaAiwv ®50 yia dieukdAuvaon TnG
TONoBETNONG Tou KaAwdiou onTIK®WV Ivwv, 8a TonoBetnBolv @pedTia diacTtacswv 70x70cm,
oUNPWVAa Kal YE TIG odNYieg TNG NiBAEWnNG.

2.2.2. Eykartdoraon KaAwdiwv — owAnvwv

O Avadoxoc 6a npénel va eykabioTd Ta undyeia kaAwdia 150 kV, cUhpwva Pe Ta akoAouba:

O1 epyaciec eykaTaoTaong ouvIioTATdl va yivovTal o€ dU0 HETWNA NPOKEIPEVOU va PEIWBE 0 OAIKOC
XPOVOC £yKATAOTACNG.

MeTda Tn d1GvoIEn TwV XAvTakiov TUnikng diaToung, aAAd Kal XavTakiov auEnuevwyv d1aoTaoswy
AOY® TOMIKWV €Pnodiwv cUPpwva Pe TNV Texvikn Mepiypapn Tou ‘Epyou kal Ta ox€0ia HEAETNG,
0 Avadoxoc 8a TonoBeTei To NpwTo (1°) oTpWHA AENTOKOKKNG AUMOU AATOWPEIOU, ENIXPIoUATOC Kal
OX! OKUPOJENATOG, Naxoug 10 cm Kal NAvw OTO OTPpWHA auTod, 6a TonoBesToUvTal €IdIKA yid TO
okond auté pdaoula ekTUAIENG Tou povornoAikoU kaAwdiou kaTa cUupeTpa diaoThuarta, oOxl
MEYAAUTEPA TwV 2 m.

Ev ouvexeia, 6a ekTuAiyovTal Ta povonoAika kaAwdia and To YETAAAIKO aTpo@eio pe T BorBeia
MNXAVIKAG eKTUAIKTpIAg he dUvapn €AENG TouAdxioTov 4 tn ouvexoUG OUVAUOUETPNOEWS Kal TWV
PAOUAWYV eKTUANIENG N e TNV BonBeia NAEKTPIKWV pAOUAWY TAUTOXPOVNG CUYXPOVIOUEVNG Kivnong
TonoBsTnuéva o€ diaoThuaTa Oxl MeyaAUTepa Twv 25 m. H pnxavikr ekTuAikTpia 6a npénel va
01a0€TEl KATAYPAPIKO WNXAVIOUO YIa TN CGUVEXN KaTaypagn Tng duvaung €AENG kab’ oAn Tn
OIApKEId TNG €KTUAIENG. AvTiypa®o TnG Kataypapnc 8a napadideral YETA TNV OAOKANpwWON
€kaoTng €AENc otnv EniBAénouca Ynnpeoia Tou AAMHE. MeTd Tnv eKTUAIEN TwV KAAWDiwV Kal TNV
apaipeon pdoulwv ekTUAIENG, Ta kaAwdia Ba TonoBeToUvVTAl HE 1D1AITEPN NPOCOXN OTNV HOVIUN
B£0n TOUG, XEIPWVAKTA, ENAVW OTOV JIANOPPWHEVO NUBUEVA TNC TAPPOU CUNPWVA PE TNV dIATAEN
nou npoBAénerar and Tn YEAETN (eninedn TonoBETNON) CUMNEPIAAUBAVOUEVWV TWV EENG:

a) Eubuypdappion Tov KaAwdiwv.
B) IoonapdAAnAn TonoBETnon TWV KAAwdiwv.

Mpokeigévou va nigTonoinBei N KaAn UETA@opPa Kai TonoBETNON KABE TUNHATOG TWV KAAWdiwv
IoxU0G, Ba ekTeAeiTal pe eubUvN Tou Avadoxou, NAEKTPIKN DOKIUN HE epapuoyn Taong 10 kV d.c.
yia t=1 min PeTa&l Tou PeTaAAIkoU pavoua kKal TNG eEWTePIKAC enipdveliac Tou PVC ocUppwva Pe
To IEC 229 .

O avadoxog £XEl UNMOXPEWON VA NpAyudTonoInoel TIC andpaiTNTEG EPYATIEC YIA TIC OOKIMEC QUTEG
KaBwc Kal yia OMnoleG AAAEG gival UMOXPEWTIKEG oUPPwWva PE T avapepoueva otn ZUuBaon,
evappovi{OPevoG NARPWC WE TIG 0dnyieg Tng eniBAénoucac unnpeciag yia Tnv aopdaAsia kai Tnv
emTuxia TnG SOKIKNAG.

M’ auto To okono Ba unoypdagovTtal and Tov unelBuvo TwWV PETPAOEWYV Kal Tov EvTeTaApévo
Mnxaviko Tng Enixeipnong oxeTikég EkBEDEIG eniTuXiag TNG ev Adyw OOKIMUNAG.

H emituxia Tng dokiung auTtng, dev anaAAdcaoel Tov Avadoyxo and TIGC CUHBATIKEG TOU EUBUVEG EwG
kai Tnv OpioTikn MapahaBn Tou ‘Epyou, kaB’ o6oov n ev AOyw OoKIKNn Ba snavaAneBei kata
TUAMATA 1 0€ OAOKANPO TO HNKOG TNG KAAWOIAKNG YPAMKNG KAl HMETA TNV KATAOKEUMN OAWV TWV
OUVOECHWV.
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Ta kaAwdia Oa kaAunTovrar ano €va OeuTepo (2°) oTpwua duUou AdTopegiou, 0Og Mia
OUMMUKVOUWPEVN oTpwon Twv 27 cm  10iwv I01I0TATWV Onwg To npwTo (1°). =Tn ouveéxeld navw
oTo deUTEPO OTPpWHA, EPOooV anaiTnBei kar KaToniv ouvevvonong e Tnv EniBAénouca Ynnpeoia,
Ba TonoBeTeiTal n cwARvwon Asiou owAnva 3 kavaliov ®50 yia Tnv diEAeuon Tou KaAwdiou
oNTIK®WV IVV. O ocwAnvac 8a kaAunteral and €va oTpwpa GuPou AaTopEiou naxoug 23 cm Kal
nAavw ano auTo To OTPWHA Yia AOyouc unXavikhic npooTtaciac Twv KaAwdiwv, 6a TonoBsTnBoUV oI
NMAGKEG EMNKAAUWNG KATAOKEUAONEVEG CUMPWVA PE TNV npodiaypadn TnG napaypdgou 5.2.7 Tng
napouoac Texvikng Mepiypaenc kai Mpodiaypapwyv. MeTd TNV OAOKANPwWON TNG €MiXWONG TOU
XavTakioU Kalr nApiv TNV e€navagopd Tou odooTpwuaToc, £pOCoV MPOKEITAl yid XAVTAKI €ni
onuociwv odwv, Ba npaypaTonolsital n EAEN Twv KaAwdiwyv oNTIKWV IVDV.

MNa va TonoBeToUvTal ol NAGKEC NPOOTACIiac akpIB®E navw and Ta kaAwdia 6a xpnaoigonololvTal
Mikpoi EUAIVol nagoalol, nou Ba dsixvouv Tnv akpifr 6éon Twv kaAwdiwv. Edv dev anaitnBei
TOonoBETNON KaAwdiou ONTIKWV VoV, Ta KaAwdia 6a kaAunTtovralr and JOuo Jdiadoxika
OUMMUKVOUWEVEC OTPWOEIC APUUOU AdTOMEIOU Naxoug 25 cm €kaaoTn.

'OAd Ta napandvw OTPWHATA APMOU AdTopeiou Ba cupmelovral PE XEIpokonavo 1 eAagpu
MNXaviko PETO.

Ta kaAwdia 150 kV nou TonoBeToUvTal 0TO XavTaki 6a Np&nel va KAAUNTovVTAl JEXPI KAl TNV NpwTn
oTPWON TOUAAxIoToV Tnv idia nuépa eykartdoTaonc Toug. Av autd ¢ €ival duvaTto, Ba npenel va
npooTaTeuBouv Ta KaAwdid, gg OAO TO MNKOG TOUG, UE XOVTpooavideg ae axrua A.

Mpokeigévou va eival eQIKTO To napanavw 6a npénel o Avadoxog va £XEl ETOIYOTNTA Yia £AEN and
TNV NPONYOUHEVN NUEPA, OTA NAPAKATW :

e O PNXavikog EoNAICUOC TNG EAENG va €ival TonoBeTnUéEVOC oTNV TAPPO.

e Ta oTpo@eia va eival TonoBeTnuéva €1 TNV B£on €AENC oUTWC WOTE N wWPA Evapeng Twv
epyaociov €AENG va unv unepBaivel Tnv 8n n.J. € JIAQOPETIKA MEPINTWON Ol EPYATIEG
€AENC Ba peTaTiBevTal yia TNV ENOPEVN.

Kabe gopd nou 1o kaAwdio TonobeTeiTal kovTtd oe OikTua aAAwv Opyaviopwv K.Q. (O.T.E.,
E.YA.A.TT., A.EM.A., k.A.n.) Ba npénel va npooTaTeUsTAl €NAPKWCG, HE KATAKOPUPEG MAAKEC
EMNIKAAUWNG TONOBETNHEVEG KOVTA 0TO KAAWOIO, and PEAANOVTIKEG €pyacieg Kal NAPEPBATEIC NoOU
gival duvaTtd va yivouv kovtd Tou and ailoucg Opyaviopoug K.Q. kal oUu@wva Pe Ta 1oxuovTa
ox£dia TnG Emixeipnong.

2.2.3. EykaTaoraon aywyou YEIDMOTEWC

Eidika yia Tn di1avolEn AAkkwv ouvOEopwy, o Avadoxoc kal ge anootaon 50 m ano auTtoug Ba
TonoBeTei oTov nuUBPEVA Tou XavrakioU npiv TNV OTp®WON Tou npwTtou (1°) oTpwpaTog
AENTOKOKKNG APUOU AdTopeiou, NOAUKAWVO, EMIKACOITEPWHEVO YUUVO aywyo Yeiwong, OIaTOUNG
1x50 mm? Cu, ( évav r NEPICCOTEPOUC) 0 onoiog Ba KaTaAnyel w¢ avapovr evTog Tou AGKKou
ouvdeopwyv. MAEov auTwv anod Tov avadoxo, avaloya Me TIG ANAITAOEIS avTIOTAOEWG YEIWONG,
pnopei kal va {ntnei n TonoBETnon papdwv YEIWOEWG, Nou 6a guvdeBoUv oToV NApanavw aywyo.

2.2.4. MpounBsia, YETAMOPA KAl CUVAPUOAOYNON AKPOKIBWTIWY Kal guvdsouwv kKaAwdiwv 150
kv
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Ta akpokiBwTia kal ol gUvOeopol Ba NpENEl va CUPPWVOUV PE Ta XApakTnpIoTIKA TNG napouaoag
Texvikng Meplypa®nc Kai Ta XapakTnpioTIKA ToUu ouoThnuaTtog. O oxediaopog Toug MpEnel va
e€aopalilel nAnpn oupBatdéTnTa PE Ta ouykekpigyéva kaAwdia 150kV Tunou XLPE, Ta onoia 6a
eykataoTrabouv oTo £€pyo. NMapdAAnAa, Npenel va €xel KATAOKEUAOTEI avTioToixog ouvduaouog os
TouAdxioTov dU0 €pya eykaTdoTaonc unoveinv KaAwdiwyv, Xwpic va napouciacTouv npoBAnuaTa
ouphBaToOTNTAC, TOOO OTNV (PACN KATACOKEUNG OO0 Kal OTnV METEMNEITA ASIToupyia Kal va €xouv
npayugartonoin®ei ol OOKIYEG CUOTNMATOC KAAWdIiwV — OUVOEOUWY — akpoKIBwTiwv idlou TUMOU,
oUnewva pe Tov Kavoviopd IEC 60840, TeAsuTaia €kdoan.

Ta akpokIBwTIa KAl ol gUVOeoHOoI Ba Npenel va NEPACGOUV OAEG TIC OOKIPEG MOU avapEPOVTaAl oTNV
TeAeuTaia €kdoon Tou KavoviopoU IEC-60840, ocav pepovwpeva €€apTnuaTa Kalr cav cvuoTnua
anoteAoUpevo and KaAwdio, CUVOETHOUC Kal akpokIBwTIa idlou TUMOU HPE TA NMPOOPEPOUEVA.

Ta unoyela kaAwdia TnG d1IacUvOEONG KATAANYOUV O aKPOKIBWTIA ECWTEPIKOU XWPOU OTIC MUAEC
GIS Tou npoc kataokeur TeppaTikoU SkAaBolvacg Kal OTIC MPOoG KATAOKEUN NUAsg GIS Tou Y/
Xavia I og oupgwvia pe 1o npoéTuno IEC 62271-209 yia GIS. EminpocBeTa ano nuAeg GIS Tou
NMpo¢ KaTaokeun TepuaTikoU IkAaBouvac HEow KATAAANAWV AKPOKIBWTIWV ECWTEPIKOU XWPOU TA
unoyela kaAwdia ouvoEovTal o€ evagpia .M. HEow akpoKIBWTIWV EEWTEPIKOU XWPOU KATAAANAWYV
yla avaptnon eni nUpyou TZ4. Ta akpoKIBwTId £0WTEPIKOU XWPOU MpENEl va €ival nARpNn
(apoeviko kal BnAuko).

Ta ONAUKA TwV AKPOKIBWTIWV ECWTEPIKOU XWPOU NPEMEI va gival £TOINA NPOC ANOOTOAR O€ Wia n
nepioooTepeC dieubuvoelc nou Ba unodeixBouv and Tov AAMHE evtdg €vOog pnvog and Tnv
unoypagpn TnG cUPBAoNG £TOI WOTE vad €yKATAoTaBoUV £pyooTaciakd and TOUG KATAOKEUAOTEG
Twv GIS.

Ma Tnv ouvdeon Twv unoyeiwv kaAwdiwv 150 kV Tunou XLPE pe TIG avTioToIxeg evagpieg .M.
oTOovV nuAwva TUnou TZ4 oTo TepaTikO ZkAaBouvag, 6a vyivel npoupnbeia kataAAnAwv
akpokIBwTiwv oUPQwva He TNV napouca Texvikr Mepiypa@ry kalr Tov Kavovioud IEC-
60840/TeAeuTaia €kdoon. Ta akpokiBwTia 6a peTapepBoUV pe guBUVN Tou Avaddyou emTOMNOU
TOU £pyou kal 8a cuvapuoAoynBouv and eEIDIKEUNEVO CGUVEPYEIO ouvappoAoynong. MNa Tnv
avapTtnon TwV akpokIBwTiwv oTnv NAgupd Tou Y/, Ba yivel NeAETn kal oxediaon KaTaAAnAwv
IKPIWHATWV Kal Bacewv, apou doBolv Ta anapaitnTa TexVika oToixeia ano Tnv Enixeipnon. To
kOOTOG TNG MEAETNG, oXediaong, NpounBeIag Kal NANPOUC KATAOKEUNG TWV Napandave BAcEwy Kal
IKPIWPATWY, BapUvouv Tov Avdadoxo. EminAgov n peAeétrn kal oxediaon Twv Bdoewv Kai
IKPIWHATWY, MNPEMNEl va yivouv anodekTEG kal va TUXOUV TNG €ykpiong Tng EniBAewng, npiv
NPOoXWPNOEl N NPOUNBEId KAl KATAOKEUN TOUG.

Ma Tnv avaptnon Twv akpoKIBwTiwv €ni Tou €1dIkoU NUAwva Tunou TZ4, Ba npénel va AnQBsi
unown ano Tov Avadoxo n avaykaidtnTta meavig ouvaphoAdynong TwV dKpoKIBwTIWV OTO £0AQOG
kal avapTnaor Toug oToUC NUAWVEG Pe €101k d1aTa&n kabwc kal meavn HETAAAIKR KATAOKEUN YId
TNV OTAPIEN TwV KAA®WSIWV, TNG onoiag n NAAPNG MEAETN KAl KaTaokeur Bapuvouv Tov Avadoxo.

MNa Tnv ocuvdeon Twv dIaPpopwV PNKwV TV KaAwdinv 150 kV TUnou XLPE peta&l Toucg, Ba yivel
npoundsia kKatdAAnAwyv suBéwv ouvdeopwyv 150 kV pe diakonn (dlacTtaupwon) pavdla (cross-
bonding) avdAoya pe Tnv PEAETN Kal TIC odnyieg TnG EniBAEnouocac Ynnpeaiac. O1 ocUvdeopol Ba
METAaQepBOUV pe guBUVN Tou Avadoxou E€MITONOU TOU £pyou kal B8a cuvappoAoynBolv ano
€EEIBIKEUPEVO OUVEPYEIO ouvapuoAdynong.

MNa Tnv ouvdeon Twv unoyeiwv kaAwdiwv 150 kV pe Ta avTtioToixa unoBpuxia, 8a yivel npounBeia
KaTaAANAwv ouvdeopwy 150 kV Y/I - Y/B kaAwdiou. O1 gUvdeopol Ba peTapepBoUv pe eubUvVN
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Tou Avaddxou emITOMOU TOU €pyou Kal Ba ocuvapuoAoynBoUv anod €eESIDIKEUPEVO OUVEpPYEIO
ouvapuoAoynong.

H npopnBeia, popToekpOPTWON, HETAPOPA Kal TONOBETNON OAWV TwV Napandvw UAIK®OV KadBwg
Kal KaBe aAAou UAIKOU (METAAAIKO KIBWTIO AUONEVWYV ENAPWY, CUYKEVTPIKO KAAwDIO yia ouvdeon
HavOuwVv ME TO KIBWTIO, OTOIXEId OTEPEWONG TOUu KaAwdiou K.A.M.) Mou anaiTeital yia Tnv
ouvapuoAoynon Toug, Ba yivouv pe €€0da Tou Avaddxou.

Ta e€&s1dikeuhéva ouvepyeia oguvapuoAdynong 6a npenesl va eival o B€on va napouciacouv
BeBalwoeic¢ euneipiac and CUMPETOXN O MAPOUOIEC CUVAPUOAOYNOEIC O Tpia TOUAGXIOTOV
avTioTtolxa €pya, kabw¢ kal Ta KardAAnAa mioTonoinTikA noloTnTag and aveEapTnToug
Opyaviopoulc, oTav Toug InTnOsi.

2.3. TonoBETnon NAAK®V — NAEYHATWV — NIVAKIdSWV ENICAHAVONG

MeTd TNV €KOKAQR TOU XavTakioU ot Tuniko BdaBoc¢ 1,80 m aAAd kal au&nuévo Babog Adyw
eynodiwv, Oa TonoBeTeiTal OTpwHa AENTOKOKKNG AMMOU AdToleEiou, enixpiopatog kai oyl
oKUpodEpaTog, naxoug 10 cm kal Navw OTo OTPWHA auTo Ba TonoBeTouvTal Ta KaAwdia 150 kV
otn O01aTtaén ekeivn nou npoBAEnsTar and Tn HEAETN. Mpiv Tnv kdAuwn Twv kKaAwdiwv Ba
dlevepynBoUv OOKIUEG TAoEWC PE uBUVN TNG Enixeipnong, ol onoieg Ba nioTonoioUv TNV KaAn
METapopa kal TonoBETnon Tou kKaAwdiou 1oxuoc. Ta kaAwdia Ba kaAUnTovTal ano éva deUTepOo
(2°) oTpwua AUUOU ADTOMEIOU, OF HIa oTPpWoNn Twv 27 cm 13iwv 1I010TNTWV 6nwg To npwTo (1°).
TeéAog O6a TonoBeTeiTal TpiTO OTPWHA APPOU AaTouEiou naxoug 23 cm.

MNavw oTo oTpwua auto 8a TonoBeToUvTal yia AOyoug PNXAVIKNG NpooTaciac Twv KaAwdiwv ol
NMAGKEG EMNIKAAUWNG KATAOKEUAONEVEG cUMPwVa PeE TNV npodiaypaprn AKZA-253 / AEK 01 kai Ta
ox€dla Tng Enmixeipnong, ndvw and TIG nAAkeG 6a enakoAouBei véo oTpwpa nayxoug 0,05 m
napouolo JE TO NPoNyoUNEVO.

Ma va TonoBeToUvTal ol NAAKEG akpIBWG Navw and Ta kaAwdia 8a xpnaoigonolouvTal Pikpoi EUAIVOI
nacoalol, nou 6a deixvouv TNV akpifr BEon TwV KAAwWSiwV.

H unoAoinn TaQpog navw ano TIGC NAAKEC, 6a GUUNANPWVETAlI PE OTPWUOEIC NAXOUG 25 cm ano
UAIKO Tng M.T.M. 0.155 (3 A).

TéAog navw and TIc Tappouc Ba TonoBeTeiTal TO NAEYHA gnionpavong KaAwdiou Twv 150 kV.

Se nepinTwon a@aipeong Tou NAACTIKOU NAEYUATOG EMNICANAVONG TwV Unoyeiwv KaAwdiwv, o
Avadoxoc Oev apeiBeTal 1IO1AITEPWC KAl TO MAEYHA MNEPIEPXETAl OTNV KUpIOTNTA Tou, Ot Onoia
kaTtaoTaon kal av BpiokeTal.

'‘OAd Ta Napandavw oTPWHATA AUPOU AQTOHEIOU WEXPI KAl TO MAEYHA EMICHPAVONG TWV KAAwdiwv
(150 kV ) B8a ocupni€fovTal PE XEIPOKOMNAVO N €AA@PU PNXAVIKO PECO €V Ta UMOAoina UAIKA
OUMNARPWONG Tou XavTtakioU (3A) 6a cupnelovTal KAvovika O OTPWOEIG NAXouG nepinou 0,25
m JE hINXaviko dovnTr evw TauToxpova 6a diaBpéxovTal.

Mpénel va onueiwBei 0TI Ta kaAwdia 150 kV nou TonoBeToUvTal OoTO XAvTakl 6a npénel va
KaAUnTovTal PEXPI KAl TNV MPpWTN OTPWON TV 27 ¢cm ToUAdxioTov Tnv idla HEpA €yKATACTACNG
TOuG. Av autd Ot yivel duvato yia evreAwg anpoBAentouc Aoyoug, Ba npeEnel yia va
npooTateubouv Ta KaAwdia va kaAu@BoUv g' Ao To PRKOG TOUG UE XOVTpoaavideg o axnua A.
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Kabe gopd nou To KaAwdIo TOMOBETEITAl KOVTA OE €yKATACTACEIG AAAwV opyaviopwv (O.T.E.,
E.YA.A.M., A.EM.A. kAn.), np€nel va npooTaTeUsTal ME KATAKOPUPEC MAAKEC EMIKAAUWNG
TONOBETNUEVEG KOVTA 0TO KaAWDI0, and HEAAOVTIKEG Epyaciec nou €ival duvaTto va yivouv KovTa
Tou ano dAAoucg opyaviopoUuc.

Me To népag Twv e£pyaciwv o AvadoxoG &€ival UMNOXPEWMEVOG va TOMOBETAOEl NIVAKIOES
enionuavong unoysiwv kaAwdiowv YWnAng Taong 150kV, oUppwva PeE TNV TEXVIKA NEPIYPAPH
AAMHE nou divetal oTo TeUX0G Twv Texvikwv Mpodiaypapwyv, ota nefodpoia Kal O TOIXOUG
nepippa&ng oikodopwv ava 50m oUu@wva Pe TIC unodei&eig Tou EvTeTaApévou MnxavikoU.

2.4, Kataokeun QpeaTtiov KAl UNooTPpMHATOG AGKK®WV CUVIECH®OV

2.4.1 Kataokeun QpeaTtiov

>TIC EPYACIEC KATAOKEUNG (PPEATIWV CUMNEPIAAUBAvoOVTaAl Ta €ENG:

a) Ekokaoen ¢peariou.

B) TonoBéTnon aidnpoTunou r EuAOTUNOU yia TNV Baon Tou (ppedaTiou.

y) TonoB£Tnaon o1dnpOTUNOU Yia Ta TolXia Tou (PPEATiou.

0) H okupodEtnon Tou gpeaTiou (Bdon & oToIXEia) CUKNEPIAQUBAVOUEVWV KAl TWV UAIK®OV.
€) TonoBETnon nAaiciou kal KAAUPPATOC (PPEATIOU.

oT) Epyacieg enavapopdc nefodpopiov - odwv (oupnepiAapBavovTal Kal Ta UAIKA).

Ol avwTEéPw €Pyaaieg yivovTal o€ dIAPOPETIKEG XPOVIKEG OTIYHEG.

Epooov o Mpoo@pépwv €mMAEEEl TNV TONOBETNON MPOKATACKEUAONEVWV (PPEATIWV, MPENEl va
unoBdAel Npoc €ykpion oTnv eniBAEwn Ta TeEXVIKA OTOIXEid TOUG Kal Omnold mioTonoinTika Tou
{nTnBoUlvV yia eniBefainon TNG IKavonoIinNTIKAG cUPP®WVA PE Ta NAapandvw KATAoKEUNG TOUG.

2.4.2. KaTaoKEUR UNooTP@WHATOG AOKK®WV CUVIETHWV 150 kV

To okupOdepa Nou Ba XpnoIUonolEiTal NPENEl va avTanokpiveTal npog To okupodeua Tunou C
12/15 TwvV KAVOVIOU®V TEXVOAOYIAG oKUpodEPATOC Nou 1oxUouv Kal npog 1o N.K.O.Z (ap6po 4).
>TIG OUO eKaTEPWOEV YWVIEC TOU UNOOTPWHATOC Ba TonoBeTNBOUV PUNETOREPYEG MNKoug 30 cm ol
onoiec 8a ouykoAANBoUV e Tov ONAICHO TOU UNOCTPWHATOG KAl €Mi AauTWV OTO EAeUBepo akpo Ba
OUYKOAAN®ei pndpa yeiwong xaAkoU 7 X 10 ekaTooTwyv, naxouc 4 XIA. MUupw and Tov Adkko Ba
TONoOeTNOEl EMNKACOITEPWHEVOC aywyog yeiwong 1 x 50 mm2 Cu, og ageon sna@n HE TO
£€0a@og (0X! eyKIBWTIOYEVOC), 0 onoiog Ba cuvdebei oTic dUO PNAPEC yeiwaong, oTIG onoiec Ba
ouvdeBoUv £nMiong ol aywyoi YEIWOEWG HPAKoug 50 PETPpWV €KACTOG, MOU £XOUV TOnoBeTnOEi
EKATEPWOEYV TOU AAKKOU OTO XavTAaKI ONwG KAl 0 aywyog YEIWOEWC NPOo¢ To KIBWTIO d1acTAUpwaoncg
Havouwv. O Avadoxog Npenel va HEPIPNVROEl WOTE JETA TNV OAOKANPWAON TOU CUCTNHATOG YEiwang
TOU AGKKOU va d1anioTwael JE KAaTAAANAN YEBOdO PETPNONG, TNV TIKNA TNG avTioTaong YEiwong Kal
€av auTth dev €ival 1kavonoinTikr, va TonoBeTnBoUv pdpdol yeiwong and avo&eidwTo XaAuBa n
XAAKO HNKOUG TPIWV HETPWV, NEPIPETPIKA TOU UNOOTPWHATOC TOU AGKKOU, XWHEVOI OTO £€3APOG.
Me TNV NEPATWON TWV EPYACIOV €M TWV OUVOECHWYV, Ol oUVOeopol 6a eyKIBwTIOTOUV HE
oKkUpOdENa XwpiG OPWG va PeTakivnBoUv ano TIG TEAIKEG BEoeIG ONOU Kal €xouv TonoBeTnBei ano
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TO OUVEPYEIO TWV OUVOEOUWV. EVOeIKTIKG OXEDIA yid TOUG AAGKKOUG OUVOEOUwV nou Ba
xpnoipgonoindouyv £€xouv w¢ €EAC:

a) Me diakonn (diacTaupmon) HAVOU®V.

To unooTpwpa TwvV AGKKwV yia diataén Tpiwv (3) ouvdEopwyv KaTaokeudleTal oUPPWVA UE TO
ox£010 THMEK 1539A.

B) Z0vdeopog Y/B - Y/T KaAwdiwv 150kV

O Adakkoc¢ ouvdsopwv Y/B- Y/I KaAwdiwv 6a kataokeuaoTei cUPdPwva Pe To oxEdlo TKAAMM-
1948.

O Mpoo@pepwv Pnopei va enIAEEEl evaAAAKTIKN oxediaon AGKKOU OUVOEOPWY. € KAOBs NepinTwon
o MNpooPEpwV NPENEI VA CUMNEPIAABEI OTNV OIKOVOUIKN NMPOoopopd TOU TA OXETIKA 0X€dIa AGKKOU
OUVOEOHWV.

2.5. Kataokeun d1aBaong - eyKIBwWTIOHOG TwV KaAwdiwv 150 kV

>Ta onueia dlaoTalpwong He KABeTeG 0d0UG, PE KEVTPIKOUG aywyouc Opyaviopwv (OTE, AEH,
AENA, EYAAN) n AnpoTikwv Enixeipiocwy 'YOpeuonc-AnoxXETEUONG Kal YEVIKA OE OMoIo GNUEIo TNG
0dguong anaiTeiTal, JETA TNV ocUPPWVN YVOUN Kal TIG 0dnyieg TnG EniBAewng, npayuaronolgital
TEXVIKO €pYyO KATAOKeUNG didBaong, énou Ta kaAwdia eykiBwTidovTal yia KAAUTEPN npooTaaia,
ONwG Paiveral 0To ouvnUUEVO oXEDIO.

Ta BRupaTta nou akoAouBolvTal KaTd TNV KATAOKEUM TOU TEXVIKOU £pyou €ival Ta €E&nc.

e ApxikG o nuBuévag TnG Tagpou eEopaAlveTal kal kabapileTal. AnopakpuvovTal 0Aa Ta
UAIKG ONw¢ NETPEG, pilec KAN. Kal dlaoTPpWVOVTAl TA EVANopEivavTa npoiovTa EKOKAPnG.

e 3Ta onueia nou To dAvolyha TnG TA@Pou egival PeyaAUuTepo and auTtod TnG OUPPATIKAG
diaToung (Eykapoia diatoun) kahounwveTal 0g€1a kal apioTepd o€ UWog 60cm.

e 3TN ouVvEXEla TOMOBETEITAI KATA PNKOG TNG O1aBA0NC KAl MEPIPETPIKA dINAR oTpWaon OoMIKOU
nAéyuartog (ddpivyk ) TUnou T 196. Aprivoupe navrta eAaxiorn anooracn 5cm and Tnv
napeia.

e AkoAouBei n TonoBeTNoN €€aueTpwV NAAOTIKOV owARvwyv PVC 6atm ®160mm. O1 cwARVeG
TonoBeTouvTal IgondpdAAnAa PeTa&l Toug pe andoTacn 25cm. ITnV MNepINTwon TG
TPIYWVIKAG O1aTAENG npofaivoupe oTn NePIdEOn TwV MAACOTIKOV CWANVWV yia va PNV
METAKIVOUVTAl.

e 3TN OUVEXEId OKUPODETEITAI N TAPPOC CUPPWVA UE TV CUKBATIKH OIATOMN HE OKUPOdEUa
C12/15 cUp@wva MPE TOUG KAvovIoPoUG TexvoAoyiag okupodEuatoc. H mAnpwon Tng
Tappou pe okupOdepa C12/15, €xel KaAUTEPN PNXAVIKA avToxr Kal PEIWVEl ToV Kivouvo
kaBinoswyv oTNV NEPIOXNC TOU XavTakiou.

e MeTd Tnv nap€Asuon Tou KatdAAnAou XpovikoU JdiaoTAPATOC MouU anaiTeital yia Tnv
OKARpuvon Tou okupodepatog (avroxn, avlekTikdTNTA, K.AM.) TonoBsToUvTal Navw ano
TO EYKIBWTIOUEVO TUANA NPOKATAOKEUAOUEVEG, ONAIOUEVEG, NMAGKEG ONUavong.

e AkoAOUBEi N NANPWON TNG TAPPOU HE HIA OTPWON AMHOXAAIKOU, KAAd CUHNUKVWHEVOU
naxoug 25cm kai n TonoB£Tnon NAACTIKOU NAEYHATOC ENICHKAVONG.

e TENOG, OAOKANPWVETAlI N NANRPWON TNG TAPPOU HE JIAdOXIKEC OTPWOEIC AMUMOXAAIKOU
naxoug 30cm (ava 30cm cupnukvwon PE dovnTIKO PNXAvnua) Kai yivovral ol aopaATIKEG
oTPpWOEIG cUPpwva Pe Tnv MN.T.M. A 265.

2.6 AlaBaoceig HEoW di1aTpnong
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>Ta TUAMATa 6rnou yid onolovdnnoTe Adyo, dev gival eQIKTN N 00gUon TWV KAAWDIWV UE EKOKAPN
XAavTakioU Tunikwv n Kalr aufopelolpsevwv OlaoTdoswy, 6a npaypaTonolsital didBaon HEOW
01aTpNONG, O OUVEVVONON KAl cuhgwvia Pe Tnv EniBAénouca Ynnpeoia.

H 01aTa&én Twv ocwAnvwoswv Tng O1aTpnong 8’ akoAouBei Tnv TonoBETNON TWV KAAWSIWY ONwg
(paivetal ora oX€dia TNG TUMIKAC TOMWAC XavTakioUu o0dsucong kal apol AngBouv undoywn Ta
ava@epodpeva oTa avrioToixa ox&dia opilovTioypagiac Kal UNKOTOMNC YId To TURAKA TG didTpnonc.

Katd nepintwon: a) av yiveral eninedn TonoB£Tnon Twv KaAwdiwv 8a XpnoigornolouvTal OwANVEG
PVC 4 PE 10atm diatoung ®160mm kat’ €AAxioTo, €vacg yia KaBe povonoAikd kaAwdlo, o€
andoTtaon oxI PIkpOTEPN TwV 0,25 PETPpWV PETAEU Toug B) av YiveTal TpIYWVIKA TONoBETNoN TwvV
kKaAwdiwv dev pnopolv va XpnoigonoinBolv XaAUBdIvol CwANVEG ava KUKAwpa. EninAéov Ba
npoBAEneTal n TONOBETNON TOU €UKAUNTOU TPIowWARviou ®50 mm yia Tnv TonoBETnon Tou
KaAwdiou 48 onTIKWV IVOV.

MNa kaAUTepn npooTacia og €IdIKEG NEPINTWOEIC, HMOPEI va Xpnaoiponoinéouv XaAUBdivol CwARVeG
yia kaBe kaAwdio XwploTd, HETA and OXETIKN EVTOAN kal odnyieg Tng EniBAEnouoag Ynnpeaiag.

>TIC NEPINTWOEIC OMOU ANAITEITAl JEIWPEVO NAATOC yia TNV uhonoinon Tng diatpnong, 6a eEetaleTal
Xpron Tou B’ TPOMOU AKOUN KAl o€ €ninedn TonoBeTnon Twv KAAwdiwv, HETA ano npdTacn Tou
Avadoyou kal TNV oUuewvN Yvoun TnG EniBAewng.

To BaBog¢ Tng diaTtpnong Ba eival TETolo WOTE va ano@eUyovTal Ta KoIvw@eAn diktua (OKQ) kai
Ba npénel va undpxel 1KAavonoinTikr) andoTacn avapeod oTa KUKA®wPaTta (nepinTwaoelg duUo n
NEPICOOTEPWV KUKAWUATWV) TouAdxioTov 0,5 YETpa 1 avapeoa oTig paoceig (NepinTwon eninedng
TonoBETNONG) TouAdxioTov 0,25 PéTpa.

H npoogopd 6a nepihauyBavel GuvonTikn HEAETN TNG dIATPNONG, EVW META TNV unoypa@n Tng
oUpBaong, o Avadoxog o@eilel va unoBAAAel NARPN Kal EUNEPIOTATWHEVN UEAETN Nou Ba eykpiBei
and Tnv Ynnpeoia.

O1 anooTdacoeIiC TNG €vapéng kai Tou TEAoUG TnG dIdTpnong, €@ooov eugavifovral oTa OXETIKA
ox€dla, ival evdelKTIKEC. OI TEAIKEC anooTaoslig nou 8a spappooTolyv Ba npokUwouv and Ta
anoTeAéoPATA TNG AVAAUTIKNG MEAETNG Kal Ba npEnel va gival andoAuTa TEKPNPIWPEVEC.

H oploTIKn HEAETN KABWC KAl TA KATAOKEUAOTIKA Oxedla Ba kartateBoUv viad £ykpion oTnv
EmBAEnouoa Ynnpeoia kabwc kar oTic apuodiec ApxEC yia Tnv anapaitnTn adsiodotnon ( A/von
Texvikwv Ynnpeoiwv Tou Anuou, Nopapxiag, Mepipépeiac i onoladnnoTte aAAn Apxn).

O Avadoxog eival unelbuvog yia TNV apTia, acpaAn kal cUPPVA JE TOUG KAVOVEG TNG TEXVIKNG
KaTaokeun Tng d1aBaonc Kabwg Kal oploTikn adeiodoTnon TNG OANG KATAGKEUNC.

To NANpPeC KOOTOC avaPopika PE TNV MEAETN KAl KATAOKEUN TnG di1dTpnong Bapuvel Tov Avadoxo
kal Ba nepiIAapBaveral gTo avTioToixo apbpo Tou Mivaka TIH®WV TS NPoopopdc.

2.7 AIEAEUON TEXVIKOV HECW HETAAAIKOU (pOpEa

2 € NEPINTWOEIC O0nou n dIEAeuUan TexVIKoU (N.X. YEpupacg) dev eival duvaTtn We xavTaki rj d1aTpnaon,
npenel va JeAeTnOei n kaTaokeun KataAAnAou PeTaAAikoU gpopéa, auToedpalOPevou 1 UE £dpacn
oTo TEXVIKO (avaAoya e TNV IKAVOTNTA KAl avToXr Tou TexVikoU). >To oxe£dio TKAAM-2007
(okapipnua €kTOC KAIMakac) qaiveralr TeEXVIKO OXEDI0 TUMIKOU HETAAAIKOU @opéa yia JInAO
KUKAwpa. H peAETn, kaTtaokeun kal adeioddTnon Tou PETAAAIKOU qopeEa eival oTnv gubuvn Tou
avadoxou. H oploTikn PEAETN KABWC KAl T KATAOKEUAOTIKA oX&Edla Ba kaTaTebouv yia £ykpion
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otnv EniBAénouca Ynnpeoia kabBwg kal oTic apuddiec ApxEG yia Tnv anapaitnTn adesiodotnon (
A/vaon Texvikowv Ynnpeoiowv Tou Andou, Nopapxiag, Mepipepeiac r onoiadrnnote aAAn Apxn).

To NANPEC KOOTOC avapopika PE TNV PEAETN, KATAOKEUN KAl adg1oddTnon Tou PJETAAAIKOU (popea
Bapuvel Tov Avadoxo kal Ba nepiAauBaveralr oto avTioToixo dapbpo Tou Mivaka TigWV TNG
npoogpopdac.
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Appendix A5: Meteorological Data

Source: National Observatory of Athens
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Appendix A6: Drawings
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Appendix A7: Marine survey
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Appendix AS8:

Communication coaxial cable.
Specifications and Technical description for installation.

TnAEnikoIvmVIako oHoa&oviko KaAmwdio.
Mpodiaypa@ég kai Texvikn MepIypa@n Epyaci®Vv yid ThV EYKATAOTACT TOU

164



165



