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1. GENERAL

This description concerns the complete project of supply and installation of a Power and Optical
Cables System, for two (2) Crossings, concerning the interconnection of the islands of Paros,
Naxos and Mykonos, as follows:

e Crossing 1 connecting the island of Paros to the island of Naxos.
e Crossing 2 connecting the island of Naxos to the island of Mykonos.

The above crossings constitute the second phase of the Cycladic islands interconnection. The
geographical location of the project with the two separate crossings is shown on drawing
TKAATM - 1947.

The bathymetry and morphology for the two crossings and the indicative cable routes are
shown on the charts and drawings of the attached Appendix A7 "Marine
geophysical/geotechnical Surveys "(Separate volume). The appendix includes the preliminary
Marine geophysical/geotechnical Survey and part of the final marine geophysical/geotechnical
survey undertaken for the first phase of the Cycladic islands interconnection as regards to
Mykonos.

In summary for the two crossings:

o Crossing 1: This crossing has a maximum sea depth of approximately 60
meters and the length of the indicative route is 7.1 km for the submarine
section. The underground section on the island of Paros is approximately 3050
meters and the underground section on the island of Naxos is approximately 100
meters.

o Crossing 2: This crossing has a maximum sea depth of approximately 110
meters and the length of the indicative route is 44.7 km for the submarine
section. The underground section on the island of Naxos is approximately 100
meters and the underground section on the island of Mykonos is approximately
420 meters.

- All crossings are consisting of three-core power submarine and single-core land Cables as
mentioned for each crossing in the paragraphs below, as well as, one (1) Interstitial
Optical Submarine Cable (inside the corresponding power cable) and one (1) Optical Land
Cable in accordance and in full compliance with paragraphs 6 and 7 of this document.

- The submarine power cables shall have cross-linked polyethylene insulation material
(XLPE), copper conductor of 300 mm2 cross-section for 140 MVA power transmitting
capacity respectively, sheathed adequately reinforced, with anticorrosion protection and
armoured with steel wires, properly designed for the corresponding sea depth. The
sheath must provide radial protection against water and moisture. Swelling tape or
material applied under the sheath will provide the longitudinal protection against water
and moisture.

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

- The contractor has to provide sufficient references, type tests and repair method with a
complete program for repair preparedness, the design of repair joint and any other
necessary document, mentioned in paragraph 3, 4, 5, 6 & 7 of this document.



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

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

1.1 CROSSING 1 AC PAROS - NAXOS INTERCONNECTION

- 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
(3X1X300 mm? cross-section), one (1) Interstitial Optical Submarine Cable (inside the
corresponding power cable), three (3) single-core Land cables of corresponding power
transmission capability, one (1) Optical Land Cable and all other necessary equipment
(Sealing ends, transition joints, etc.), for the full completion of the link.

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

- The Optical Cables shall be designed and installed according to par.6 and 7 of this
document.

- 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 60
m and the average length from landing point to landing point is about 7.1 km.

e Indicative quantity at Paros side, for cable protection till 30 meters water depth:
Jetting 380 meters
Trenching 150 meters

e Indicative quantity at Naxos side, for cable protection till 30 meters water depth:
Jetting 180 meters
Trenching 320 meters
Cast-iron shells 200 meters
Cement bags 30 meters

The above lengths shall be finally determined after the completion of the detailed bottom
survey for the selected cable routes, performed by the Contractor.

On Paros side the underground section of the route from the shore to the substation has a
length of about 3050 m while on Naxos side the corresponding length is about 100 m.

The installation of the Land Cables will be performed according to the attached drawings No.:
TKAAIM - 1949 and paragraph 5.3.

On Paros side, land cable installation using the cross-bonding method in three sections is
proposed. In the Appendix A6, it is included an indicative drawing of the joint pit (Drawing No:
TKAAIM - 1539IN). The Contractor may choose to provide an alternative land joint pit drawing
which he considers appropriate for the project and which will be included in his offer.

On Naxos side, a portion of the land cable section inside the GIS substation will use piping
infrastructure that will be constructed as part of the GIS Substation.

The contractor has the option to pull the submarine cables up to the GIS substations without
using a transition joint and land cables, provided that the Current Carrying Capacity
requirements of the final solution are met. In this case no transition joint pit should be
included in the offer. In any other case, the Contractor will provide the transition joint pit
design and drawing(s) which he considers appropriate and which will be included in his offer.
In the Appendix A6, an indicative drawing of the transition joint pit is included (Drawing No:
TKAATM - 1948).



In the attached Appendix A6 (separate volume) are shown some details of the land route of
the cables.

Drawing No: TKAAIM - 1539I': Indicative drawing of land joint pit design (Cross-bonding
Method)

Drawing No: TKAAIM - 1721: Indicative plan for the land cables trench, joint pits and
substation on Paros side.

Drawing No: TKAAIM - 1945: Indicative plan for the submarine cables trench on Paros side.

Drawing No: TKAATM - 1946: Indicative plan for the submarine and land cables trench and
substation area on Naxos side.

Drawing No: TKAAI'M - 1948: Indicative drawing of transition joint pit design

Drawing No: TKAAIM - 1949: Indicative drawing of land cables trench



1.2 CROSSING 2 AC NAXOS — MYKONOS INTERCONNECTION

- 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
(3X1X300 mm? cross-section), one (1) Interstitial Optical Submarine Cable (inside the
corresponding power cable), three (3) single-core Land cables of corresponding power
transmission capability, one (1) Optical Land Cable and all other necessary equipment
(Sealing ends, transition joints, etc.) for the full completion of the link.

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

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

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

-  The maximum sea depth for the above interconnection according to the survey is about
110 m and the average length from landing point to landing point is about 40 km.

e Indicative quantity at Naxos side, for cable protection till 30 meters water depth:
Jetting 280 meters
Trenching 420 meters
Cast-iron shells 200 meters
Cement bags 30 meters

e Indicative quantity at Mykonos side, for cable protection till 30 meters water
depth:

Trenching 2420 meters
Cast-iron shells 635 meters
Cement bags 30 meters

The above lengths shall be finally determined after the completion of the detailed bottom
survey for the selected cable routes, performed by the Contractor.

On Naxos side the underground section of the route from the shore to the substation has a
length of about 100 m while on Mykonos side the corresponding length is about 420 m. The
installation of the Land Cables will be performed according to the attached drawings No.:
TKAATM - 1949 (Appendix A6) and paragraph 5.3.

For the above land cable installation, the single-point bonding method is proposed. Contractor
will provide design and drawings for the land cable installation, for the proposed or other
method that he decides to use.

On Naxos side, a portion of the land cable section inside the GIS substation will use piping
infrastructure that will be constructed as part of the GIS Substation.

The contractor has the option to pull the submarine cables up to the GIS substations without
using a transition joint and land cables, provided that the Current Carrying Capacity
requirements of the final solution are met. In this case no transition joint pit should be
included in the offer. In any other case, the Contractor will provide the transition joint pit
design and drawing(s) which he considers appropriate and which will be included in his offer.
In the Appendix A6, an indicative drawing of the transition joint pit is included (Drawing No:
TKAATM - 1948).



On Mykonos side, the transition joint pit as well as the totality of the underground route
infrastructure for submarine and land cables will have been constructed as part of the first
phase of the Cycladic interconnection project. The contractor will be responsible for the
installation and mounting of the transition joints, appropriate covering after installation,
signaling and for pulling in the respective cables.

In the attached Appendix A6 (separate volume) are shown some details of the land route of
the cables.

Drawing No: TKAAIM - 1944: Indicative plan for the submarine and land cables trench and
substation on Mykonos side.

Drawing No: TKAAIM - 1946: Indicative plan for the submarine and land cables trench and
substation on Naxos side.

Drawing No: TKAAI'M - 1948: Indicative drawing of transition joint pit design

Drawing No: TKAAIM - 1949: Indicative drawing of land cables trench



2 SCOPE OF DELIVERY

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

2.10

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

Design, type test, manufacture and test the necessary length of submarine and land

cables.
Design, type test, manufacture and test all the joints (Sea, Land, Transition, Repair).

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.).

Design, manufacture, test, deliver and install the cable terminations (sealing ends),
including support stands and foundation if the existing stands and foundation are not

appropriate, as well as the grounding system of the cable.
Make all civil work on land and sea bed to complete the construction.

After the completion of works and full installation of the system (cables, joints, sealing
ends, etc) the contractor shall perform all “after installation tests” mentioned at the IEC
standard no 60840, latest edition and the CIGRE Recommendations mentioned in par.
3.1.1.4. For the A.C. high voltage test, the 150 kV transmission network will be used,
upon authorization of the operator of the national transmission system. The supervising
authority must be informed at least ten (10) days before, in order to be present during

the tests and approve the procedure and the method that will be used.

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 Article 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



2.11

2.12

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.

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

Highest system voltage

Rated voltage

Lightning impulse withstand voltage
Frequency

Maximum power capacity of the three
Phase system at nominal voltage
With cyclic load of 1.2 hours
10.8 »
12 »

Short circuit current

: 150 kv
: 170 kv
: 87/150 kV
: 750 kv

: 50 cycles

: 140 MVA
: 100% load
: 65% »
: 40% »

:31.5kA/ 1 sec

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 1 +25° C

Air temperature 1 +40° C

* The submarine cables shall be designed for a buried depth of at least 1 m all

over the sea bottom route and 1.6 m on the coast.

The land section of the submarine cables must be designed for a buried depth of

1.6 m all over the route.
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3.1.1.3

3.1.1.4

3.1.1.5

3.1.1.6

3.1.1.7

3.1.1.8

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

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

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

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

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

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

Factory joints 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 for Crossing 2. Planned factory joints for crossing 1 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.

In case of unplanned event during cable laying, a repair site (sea) joint will be
required. This joint 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.

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

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

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.

12



3.1.2.2

3.1.2.3

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.

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.

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 20 m from the shore line.

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

In the contract there is an 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
estimation is needed 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.

The final cost for these works shall be calculated according to measurement, after
completion.

13



3.1.2.4

3.1.2.5

3.1.2.6

3.1.2.7

3.1.2.8

3.1.2.9

In case a crossing with other cables or networks is found by 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 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 an estimation of number of crossings that shall be needed in
the project for economic evaluation of the bids.

The Contractor’s Marine survey shall define the exact number of crossings and their
final cost for these works shall be calculated from the corresponding items according
to measurement.

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-1948 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.

The Contractor has the option to choose to use submarine cables for the land parts of
the project where this is technically feasible, provided that the current carrying
capacity requirements of the project are still met.

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.
The land portion of the submarine cables shall be protected by concrete slabs
according to Dwg. 61168 (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 TKAATM-I1 and TKAATM-T12.

3.1.2.10In case of road crossings, the cable shall be installed in conduits of adequate size. The

thermal resistivity in the road crossings must not be higher than that of the protective
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filling and must be provided by measurements. Measures to obtain this, shall be
included in the contract.

3.1.2.11 Except above mentioned, the 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.

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

3.1.2.13 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.0.V. with Video Recording System

3.1.2.14 During laying the following shall continuously be documented:

Position of cable laying vessel

Length of cable laid

Positioning of joints

Water depth

Laying speed

Angle of cable outlet

- Residual traction

Traction at sea level

Wind velocity and direction

Other information or events of importance during laying

The cables shall be laid with minimum possible residual traction. The cables must
not form a loop. The predetermined residual traction shall be given in the tender.
The traction at sea level during the laying must not exceed in any moment the
tension at which the cable is tested.

After laying, the documentation shall be worked out in an easily understandable way

and in such a format that it will be easy to file.

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

3.1.2.16 During protection works the following shall continuously be documented:

Position of protection vessel
Protection Method and equipment
Length of cable protected

Water depth

Wind velocity and direction

15



- Achieved Trench Depth vs Target
- Other information or events of importance during protection

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

3.1.2.17 Sea-side (repair) joints during laying are not acceptable. In case of unplanned event,
there will be an investigation of the situation and the necessity of an unplanned joint
will be judged.

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

3.1.2.19 Interruptions

The 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 five (5) days of interruption. The amount of the compensation per day of delay,
for a more than 5 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.

3.2 REPAIR METHOD AND PREPAREDNESS PROGRAM

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

The program for repair must include repair at the shallow water and repair at the
maximum sea depth. The repair method at the maximum sea depth, where use of the
“omega” method is not possible, must be described in detail.

3.2.2 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.

3.2.3 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.
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4 SPARE EQUIPMENT

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

4.1

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 of spare equipment, explaining the

reasons for this necessity.

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 - YINOIEIA KAAQAIA IZXYOZ 150 kV AC

5.1 TEXNIKA XAPAKTHPIZTIKA ZYZITHMATOZ YNOTEIQN KAAQAIQN AC 150 kV
XLPE

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

HAEKTPIKG XAPAKTNPIOTIKA CUCTAHATOG

1. OvopaoTikn Taon ouoTnuaTog (MoAIKn) : 150kV
2. MéyioTn Tdon cuoTthuaTog (noAikn) 1170 kv
3. Taon Asitoupyiag : 87/150 kV
4, Baoikn oTadun povwoewd (Eninedo KpoUGoTIKNAG TAGEWCG) 1 750kV

5. MéyioTn 1IKavoTnTa PETAPOPAG IaXUO0G

OTNV OVOMAOTIKNA Taon o€ Tpipacikd cuaoTnua : 140 MVA
6. ZuxvoTnTa : 50 Hz
7. Ap1BudC pAagewy 13
8. ZTabun BpPaxUKUKAWNATOC : 31,5KA
9. Xpovikn dIapKeIa BPAaXUKUKAWUATOG : 1 deuTepOAEnTO
10. M£6000G YEIWOEWC : To oUoTnua Twv 150kV eival oTeped yeiwpeEvo

SuVvBnKec nepiBAAAOVTOC

EmnAgov Ta kaAwdia NpéEnel va sival oxedlaopéva yid TIC NapakAaTw OUVONKEG:

1. Ogpuikn avTioTaon £3a@oug 1 <1,2 °Cm/W

2. M€on Bepuokpaacia £3apoug : 20 °C

3. EUpog diakUpavong Bepuokpaaciac oTto £3a@og : +10° C éwg +30 °C
4, EUpog diakupavong Bepuokpaaciag oTov agpa :-25° C éwg +45 °C

Ta kaAwdia kal Ta anapaitnTa €EapTAuaTd Touc Ba npénel va NePACOUV OAEC TIG DOKIUEG MoU
avagépovTal otov Kavovioud IEC-60840 TeheuTaia €kdoon.

Ava@opikd Me TIC OOKIMEG WETA TNV eykatactacn, 6©a npaypatonoinfolv auTéG nou
npoBA&énovTal and Tov Kavovioud IEC-60840 TeAeuTaia €kdoon, 0 CUPQWVIA WE TIC AVTIOTOIXES
TWV UNoBpuUXiwv KaAwdiwv.
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5.2 TEXNIKH NEPITPA®H KAI TEXNIKEZ NPOAIAIPA®EZ EEOMNAIZMOY KAI YAIKQN

Ta unoyeia kaAwdia Tng Olacuvdeong Mapou-Na&ou Eekivouv and Tov uno kaTtaokeun Y/
MNapou kAgioToU TUNOU (GIS) kar 0dglouv PECW dNUOTIKOU 0d1koU OIKTUOU MpoG TNV MEPIOXN
®IAQ (évavT NG&ou) onou kal XwpoBetoUvTal ol ocUvdsopol unoyeiou-unoBpuyiou (transition
joints). XTo unoyelo TUAMa €ni Tng Mdpou npoteiveTal n PéBodOG diaoTalpwong Havouwyv
xwpifovtag Tnv 0dsuon ot 3 ioa TUNMATA ME Tn XPNon 2 AJKKwV OUVOECHWV €uBuypappiac
(cross-bonding).

>Ta unoyela TuApaTta eni Tng Na&ou kai TnG Mukdvou npoTeiveTal n xpnoligonoinon Tng HeEBoOdou
ouvdeong povoU anueiou (single-point bonding). & kaBe nepinTwon o Avadoxog 6a PeAETROE
kal 6a npoteivel TNV PEBOOO Nou Bewpei NAEov KAaTAAANAN yia TNV TEXVIKA opBr €ykaTaoTaon
TV KAAwdiwv Kal €niTeuEn Tng npodiayeypadpeVNS 1kavoTnTag META@OPAC TOU KaAwdiakou
OUOTNHATOC. 2TIG TIWEC Nou Ba doBouv oTov Mivaka YAIkwv kal Tigwv, 8a nepihayBavovTtal 0Aa
Ta UAIKG Ta onoia €ival anapaitnTa yia Tnv npoTeivouevn PEB0dOo, aveEdpTnTa €dv UNApPXE!
avagopd yia kabe uAiko ) av nepiAauBavovTal o€ TIUR GUVOAOU.

To unoBpuxio KaA®dio kaTtaAnyel and 1o ®IAiQ, Mapou ornv nepioxn Ayioc Apoéviog, Na&ou
onou xwpoBeToUvTal TOOO ol cUvdeapol unoyeiou-unoBpuxiou (transition joints) 6co kai o unod
kaTtaokeun Y/ Na&ou kAeioTou TUNou (GIS).

AvTioToixn 6dsuon yiveral otnv diacuvdson Na&ou-Mukovou. To unoBpuxio KAA®dIO KATAARYEI
and Tov Ayio Apoévio, Naou nAnoiov Tou uno kataokeur Y/ Mukdvou kAegioToUu TUnou (GIS)
onou XwpoBeTouvTal Kal ol cUVIeoUo! unoyeiou-unofpuxiou (transition joints).

O1 Avddoxol Twv gv AOyw unocoTtaBuwv (Mapou, Nd&Eou kar Mukovou) 6a avaAdaBouv Tnv
KATAoKEUN TUNMATWV UNodOMNC Yia TNV 0dguon Twv KAAWdIWV &VTOG TWV UNOCTABUWV. Ol
OXETIKEG PEAETEG Ba yvwaoTonoinBouv otov Avadoxo woTE va evnuepwOei kal va npocapudoel
Kal TIG OIKEC TOU PEAETEG avaAoya.

H npounBela, peTagopd KAl €yKATAOTACN TWV OKPOKIBWTIWV E0WTEPIKOU  XWPOU,
ouunepiAapBavouévng Tng olvdeong otnv avTioToixn NUAN Tou ekdoTtoTe Y/X kAgloToU TUMOU,
Ba sival eubuvng Tou Avadoxou TnG napoloag ZUuBacnc. @a npénel va dobouv Ta anapaiTnTa
OTOIXEId OTOUC EUNAEKOPEVOUG WOTE va €EaopaAioTei n oupBaToTnTa TOU €€onAlguoU Twv GIS
ME Ta NPOCPEPOUEVA AKPOKIBWTIA.

H npounBeia, @opToekpOpTWON, METAPOPA Kal TonoBETNOon Twv napandvw UAIK®OV Kadbwc kal
kaBe aAAou UAIkoU (KIBWTIA AUOPEVWY ENAPWV, OUYKEVTPIKO KaAwdIo yia oUvdeon yavouwy e
To KIBWTIO K.A.M.) MOU anaiTeiTal yia TNV ouvappoAoynor, Toug, 6a yivouv pe £€E€oda Tou
Avadoxou.

‘Ocov apopd Tov TUMO TWV aKPOKIBWTIWV E0WTEPIKOU XWPOU, MPEMEl va €ival KaTaAAnAa yia
ouvdeon oOTIC avTioToIXeC NUAES Twv Y/Z GIS Mukodvou kal Mapou (Alstom F35-170kV) 6co kai
yla oUvdean oTIG NUAEG Tou Npo¢ kataokeun Y/Z GIS Nafou ot ocupwvia pe 1o npodtuno IEC
62271-209 yia GIS. To akpokIBWTIO NpEnel va gival NARpec (apoeviko/ kal BnAuKo).

Ta ev AOyw akpokKIBWTIA NPENEl vd €ival cuhBaTa Pe Tov TUNO TwvV KaAwdiwv 150 kV XLPE kal
OUYKEKPINEVA va €XEl KATAOKEUAOTEI avTioToIXOC OuvOUdOWOC Ot TouAdyxiotov duUo £pya
gykatdoTaong unoysiov kaAwdiwv, Xwpic va napouadiacToUv npoBAnuara cupBarToTnTac, T600
oTNV QAon KATAOKEUNG OCO0 Kal OTnV METENEITA AEITOUpyia Kal va €xouv npayupaTtonoinBei ol

19



OOKIMEC OUCTAMATOG KAAWOIWY — OUVOEOHWV - akpokIBwTiwv idlou TUMoU, cUPPWVA HE TOV
Kavoviopo IEC 60840, TeAsuTaia €kdoon).

Ta €Eaidikeuhéva ouvepyeia ouvappoAdynong 8a npensl va eival o 6€on va napoucidoouv
BeBalwoeic euneipiag and CUMPPETOXN O NAPOUOIEC OUVAPUOAOYNOEIC O Tpia TOUAAXIOTOV
avTioToixa épya, kabwg kal Ta katdAAnAa moTonoinTikd noidtnTag and ave€dprTnToucg
Opyaviopouc, 6Tav Toug {nTnoBsi.

5.2.1 YNOrEIO KAAQAIO 150 kV AC XLPE

Ta unoyeia kaAwdia 150 KV nou Ba xpnoipgonoinbolv yia Tic diacuvdEosic EvaAlacaopevou
PEUNATOG €ival HOVONOoAIKA KAl MANPWCS CUVEPYAOIUA PE Ta avTioToixa YnoBpuxia.

'‘Ooov apopd Tov OXeOIAOPO TWV HOVOMOAIK®V KaAwdiwv autoc Ba npenel va sival cUPNPWVOC
Kal o€ nMARpn Ouppop@won We To Mapdaptnua (Appendix) A2 «TeXVIKR NEPIypaPn yia Td
MovonoAikda kaA®wdia 150 kV AC XLPE”.

5.2.2 MONOMOAIKO AKPOKIBQTIO EZQTEPIKOY XQPOY 150 kV
O oxe01a0uOC TWV HOVOMNOAIKWV AKPOKIBWTIWV E0WTEPIKOU Xwpou 150kV npenel va ival TEToI0G

WOTE va AgIToupyoUv OTIG NAPAKATW OUVONKEG KAl va KaAUMNTovTadl Ta NApakATw TEXVIKA
XapaKTNPIOTIKA TOU OUCTHKATOG:

HAEKTPIKA XAPAKTNPIOTIKA CUCTAUATOC

1. OvopaoTikn Taon : 150 kV
2. MéyioTn Tdon AsiToupyiag ocuoTHHATOC : 170 kV
3. ZuxvoTtnTta : 50Hz
4. Bagikn otddun Hovwoews HEYIOTN TIMN
(kepauvikd KpouaoTikd £ninedo) : 750 kv
5. ZTA0Oun BpaxUKUKAWOEWG : 31,5 KA
6. XpoviIkn dIapKeIa BPAXUKUKAWHUATOG : 1 deuTepdAENTO
7. MéB0J0G YEIWOEWC : To ovoTnua Twv 150kV eival oTeped
YEIWHEVO

O oxedlaoudg TwV akpoKIBwTiwV Npénel va eEacg@aAilel NARpn cuhBaTOTNTA UE TA CUYKEKPIPEVA
kaAwdia 150kV XLPE, Ta onoia 6a eykatactaBoUv oTo €pyo. EninAéov Ta akpokiBwTia npEnel
va eival katdAAnAa yia ouvdeon OTIC avTioToIXEG MUAEG Twv Y/ GIS Mukdvou kal Mdapou
(Alstom F35-170kV) 600 kai yia ouvdeon OTIC NUAEC Tou npog kataokeun Y/ GIS Na&ou ot
ouhewvia pe TOo nNpodTuno IEC 62271-209 yia GIS. To akpoKIBWTIO NpENEl va €ival NANPEG
(apoeviko kal BnAuko).

Eidika yia Ta akpokiBwTia nou Ba ocuvdeboUv oTov uno kataockeun Y/Z GIS Na§ou 6a npénel Ta
BnNAUKAG TwV akpoKIBWTIWV va €ival £Toiga Npog anoaToAn os dieubuvaon nou Ba unodeixBei and
Tov AAMHE £vTOC €vOg unvog and Tnv unoypa®r Tng oupBaong €101 wOTE va eykatacTadolv
€pyooTaciakda and Tov KataokeuaoTn Tou GIS.

Ta OnAukd Twv akpokiBwTiwv yia Tou¢ Y/Z GIS Mukovou kal MNapou 6a petapepBolv OTOUG
avTioToixoug Y/Z GIS kal 8a eykatacTtabouv ano Tov Avadoxo.
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Ta akpokIBWTIA Ba NpEnel va NEpAcouv OAEC TIC DOKIPEC Nou ava@EpovTtal oTov Kavoviouo IEC-
60840, TeAeuTaia €kdoon, napaypa@o 12, cav pePovwuéva €EapTripaTa Kdl oav cuoTnua
anoteAoUpevo and KaAwdio, CUVOETHOUC Kal akpoKIBwTIa idlou TUMOU PE TA NMPOOPEPOUEVA.

OAHPO®OPIES MOY MPEMEI NA AOGOYN

1. 'Eva AenTopepég ox€DI0 TOU akpokIBwTiou (apoevikd kal BnNAuko) kal NARPNG NeEpIypaen Twv

e€apTnUATWV TOU.

2. ZupnAnpwpevo 1o Napdptnua A’ nou akoAouBei.
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NAPAPTHMA «A»

‘OAol 01 NPOCPEPOVTEC MPENEI va Nnapexouv 1a akoAouba oToixeia. H un ouuuoppwaon UE autn
TNV anaitnon, 6a anoTeA£oel enapkn Aoyo yia anoppiyn TnG npoopopac

1. Tunog akpokiBwTiou PP

N

. Neploxn Bepuokpaaciag AsIToupyiag e

w

. Eidog uAIkoU Tou povwTIKoU nepIBANPATOC aKpOKIBWTIou P

4, IxAMa kal €id0G aKpOOEKTOU AKPOKIBwTIOU e

5. ZUvonTIKN NEPIypagn TnG YEiwong Tou akpokIBwTiou e

(=Y

AedOPEVA HOVWTHPWY GTAPIENG L e

a. Mnxavikr avrtoxn Twv JoVWTNpwV O GUMMNIEoN e,

b. AvToxn og npoBoAiko QopTio P

c. Mnxavikn avtoxn o€ dUVANEIC NPOKAAOUMEVEG L e
and BpaxukUKAwua

7. OvopaaoTikn Taon akpokIBwTiou e,

8. MeyioTn Tdon AsiToupyiag akpokiBwTiou e,

9. AVTOXI TOU OKPOKIBWTIOU OE KEPAUVIKI KPOUGTIKA

Taon ( 1,2 /50 ug) S
10. AvToxn Tou akpokIBwTiou og Taon ouxvoTnTag dIKTUOU e
50Hz yia éva (1) AenTo ev  ENpw KAl €V UYPW.

11. MAKoC epnuopol Tou €K NUPITIOUXOU AACTIXOU e,
nePIBANUATOG

12. AvToxn Tou akpoKIBwTiou og peUpa BPaXUKUKA®UATOG

yia €va (1) deuTtepoAenTo. P

13. AvTOXN TOU aKpOKIBWTIOU O pEUNA OUVEXOUC AEITOUPYIAG & wvvvveviiniieieinenenennn,
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14. BApocg Tou €k NuUpITIOUXOU AACTIXOU NEPIBARUATOC e

15. SuvoAikd Bapoc akpoKIBwTiou e

16. SuvoAikd PfKoc akpoKIBwTiou e

17. Zxnua kai €idog UAIKOU TWV AKPOOEKTWV TOU P
aKpOKIBwTioU

18. Tunog kai €idog AadioU nou XpnOoIKOMNOIEiTAl YId TO e
YEUIONA TOU POVWTHPd

19. Eival To nepiBAnua Tou akpokiBwTiou and nupiTioUuxXo e,
AAoTIXO OXEJIAOUEVO Yia AsIToupyia und eCWTEPIKN Nigon;

20. Eav n anavrtnon oto epwTtnua No.19 sival " "Nai™ " 1oTe e,
va unodei&eTe TNV nieon

21. Aidpkeia {wng (nuepopnvia An&ewc) Twv eEapTnUATWV e,
TOU aKpOKIBwTioU
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5.2.3 MONOINOAIKOZ ZYNAEZMOZ Y/B - Y/I KAAQAIOY 150 kV XLPE KAI
MONOIMOAIKOZ ZYNAEZMOZ Y/I KAAQAIOY 150 kV XLPE

O oxedlaopog 1600 TWV ouvdeopwv Y/B - Y/I kaAwdiou (transition joint) 600 kar Twv
ouvdéopwyv Y/T kaAwdiou NpENEl va ival TETOIOC WOTE va AEIToUupyoUV OTIC NAPAKATW OUVONKEG
Kal va kaAunTovTal Ta napakdaTw TEXVIKA XapakKTNPIoTIKG TOU GUCTNHATOG:

ZuvBnkec nepiBAAAovTOoC

1. Eykartaoraon : Ynoyeia
2. Ogppikn avTioTaon £dagpoug 1 <1,2°Km/W
3. Méon Bepuokpacia dApoug : 20 °C
4, EUpocg diakupavong Bspuokpaaciag oto £€5agpog : 10° C €wc +30 °C
5. EUpog diakluavong Bepuokpaaciac oTov agpda : -25° C €wg +45 °C
HAEKTPIKA XaPAKTNPIOTIKA GUCTNUATOG
1. OvopaoTikn Taon : 150 kV
2. MéyioTn Tdon AsiToupyiag ocuoTHPATOC : 170 kV
3. ZuxvoTtnTta : 50Hz
4. Bagikn otddun HoVWoewC PHEYIOTN TIMN
(kepauvikd kKpouaoTikd £ninedo) : 750 kv
5. ZTA0Oun BpaxUKUKAWOEWG : 31,5 KA
6. XpovIKn dIapKeIa BPAaXUKUKAWMUATOG : 1 deuTepOAEnTO
7. M€B0J0G YEIWOEWC : To ovuoTnua Twv 150KV eival oTeped
YEIWHEVO

O oxedlaopog Twv CuvdEopwv Ba eival TETOI0C WOTE ol oUVOEOHOl va &€ival oupyBaToi Pe Ta
ouyYKekpIpéva kaAwdia 150kV XLPE, Ta onoia 6a eykataoTabouv oTo €pyo.

O1 guvdeopol Ba npénel va NepAcouv OAEC TIC OOKIYEG NMou avagpepovTal oTov Kavoviouo IEC-
60840, TeAeutaia €kdoon, napdypago 12, oav HePovwuéva €EapTAUATA KAl gav ouaoThua
anoteAoUpevo and KaAwdio, CUVOETHOUG Kal akpoKIBwTia idlou TUNOU HPE TA NPOCPEPOUEVA.

Id1aiTepn npoooxr npénel va doBei oTo yeyovoC OTI OTO CUYKEKPIYEVO £pYO YiveTal npounBeia
Kal ouvappoAoynon TUnou suBuypappwv ouvdeopwv Y/I kaAwdiou pe diaocTaUpwon pavdla
(cross-bonding), kaTtd ouvénela np&nel va yivel NpounOeld Kal eykAaTaoTaon TV avTioToIXWV
METAAANIK@OV KIBWTIWV AUOMEVWV ENAP®V Yid dlaoTaupwan PHavOuwy Kdl Ol avTioTOIXEG EPYATIEG
va npaypaTtonoinfouv cUP@va Ke TIG 0dnyieg TnG EniBAewng.

TNV NePINTWON Nou yia onolodrinoTe AOYyo anaiTnBsi o TUANA unoyeiou kKaAwdiou xprnon Tng
peBodoAoyiag single-point bonding, o avadoxog 6a npénel va npoBAEwel Tnv npoundeia kai
€yKaTaoTaon kKataAAnAou aywyoU ouvéxelag yng (ECC) kaTd PNKOG Tou €v AOYw TUAMATOG ME
avTIgeTabeon oTo YECO auTou. H duvatdTnTa xpnong single-point bonding kadwg kar n enmiAoyn
Tou KaTaAAnAou ECC (uAiko kai diatoun) 6a npokUwel PeTd and avTioToixn MEAETN nou Ba
unoBAnBei yia €ykpion oTnv eniA£nouaa unnpecia Tou AAMHE.

NAHPO®OPIEZ MNOY MPEMEI NA AOGOYN

1. Aentouepry  oOxE€dla  kal  MARPNG  neplypagry Twv  ouvdéopwv  (unoyeiou  Kal
unoyeiou/unofpuxiou).

2. AenTopepn oxEdIa kal NAAPNG NEPIYPAP TWV PETAANIK®OV KIBWTIWV AUOMEVWV ENAPWV
yia diacTaupwaon pavduwv
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5.2.4 KAAYMMA ®PEATIQN KIBQTIQN AYOMENQN EMA®QN

TEXNIKH NEPITPA®H AAMHE
XYTOZIAHPO MNAAIZIO KAI KAAYMMA ®PEATIQN INIA KIBQTIA AYOMENQN
ENA®QN KAANQAIQN 150 kV

NEPIEXOMENA

1 Meprypaen

2. E@appoyn

3. YAIkO KATAOKEUNG

4. AlaoTaocelg

5. Kavoviouoi KaTaoKeung - AOKIMEG
6. Emonuavon

7. Zuokeudoia

8. TpooQopEg

9. 2x&dia
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8.

©

TEXNIKH MNEPITPA®H

XYTOZIAHPO NMAAIZIO KAI KAAYMMA ®PEATIQN

NA KIBQTIA AYOMENQN ENA®QN KAAQAIQN 150 kV

. Neprypaen:

. E@appoyn:

. YAIKO KaTaokeung:

. AigoTdosig:

. Kavoviopoi

KATAOKEUNG, DOKIMEG:

. Emonpuavon:

. ZUOKeuaaoia:

MNpoopopéEc:

. 2x&dia:

YOATOOTEYEC - OEPOOTEYEC KAAUPMA @peaTiou, PBubilopevng
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 xuToOidNpoG o@aipocidolc ypagitn. MoidotnTa uAikou
Grade 500-7 katd ISO 1083. KAdaon avtoxn B 125 «kata
EN 124/1994 (avToxn peyaAuTtepn ano 125 kN).

MAaiolo - €EwTepikeg dlaoTaoslc 710 mm x 1100 mm x 75 mm.
AlaoTdosic kaBapoU avoiypyaTtog gppeaTiou 600 mm x 900 mm. Ol
napanavw Ol1a0TACEIC NPENEl va eNIBERAI®VETAl OTI CUHPWVOUV HE
TIC O1a0TACEIC TWV KIBWTIWV AUOPEVWV ENAPWV.

To kGAuppa Ba €ival KATAOKEUAOUEVO Kal dOKIHAOPEVO oUPPWVA
pe To EN 124/1994 ka1 To 150 1083.

>e kabe kAAuppa Ba unapxel €10k onuavon (UNTpa) «AAMHE
150.000 V». H pyATpa, nou Ba eival guykoAAnuEvn oTnv velpwan
TOU KAAUPHAToG, Ba €ival KaTaokeuaopevn anod To idlo UAIKO W'
auTo Tou KaAUppaTog kal cUh@wva Pe Ta 2xedia 1 kai 2.

Ta uAhika Ba ocuokeudalovTal os XapTokiBwTia kal 6a napadidovral og
EupwnaAeTec.

H npoo@opa Tou MpounBeuth 6a ouvodeUsTal and KAaTAOKEUAOTIKA

oxedla ME  OAec  TIC OlAOTACEIC  KABWC KAl MIoTOnoINTIKA
GUHMNOPPWONG YE TOUC MIO NAVWw ava@ePOPeVoUC Kavoviououg.

Zxedio 1 MNAAIZIO ®PEATIOY
>x€dio 2 2HMANZH KAAYMMATOZ
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TEXNIKH MEPITPAOH

1

[

AAMHE|

150.000
]

|

AN EEE

KAAYMMA QPEATIOY

[

L

il 1 L

NAAIZIO QPEATIOY

TITAQOZ IXEAIOY

AP, IXEAIOY

XYTOZIAHPO NMAAIZIO KAI KAAYMMA MPEATION
MA KIBQTIA AYOMENON ENMADON KAAQAION 150 KV
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TEXNIKH MEPITPADH

150.000 V

IHMANZIH KAANYMMATOZ

TITAOZ ZXEAIOY

AP. ZXEAIOY

XYTOZIAHPO NMAAIZIO KAl KAAYMMA OPEATION
A KIBOTIA AYOMENQON ENAQON KAAQAION 150 KV
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5.2.5 NAErMA ZHMANZHZ YNOTEIQN KAAQAIQN 150 kV

TEXNIKH NEPITPA®H AAMHE

MNINAKAZ MEPIEXOMENQN

1. E@appoyn

2.  XIxNnua

3.  YAIKO KATAOKEUNG

4,  Xpwua

5. TEwUETPIKA OTOIXEIQ

5.1. MAATog NnA&ypaTog

5.2. Naxoc nAéypartog

5.3. MAAaTog oupnayoug {wvng NAEYUATOG

5.4. AlaoTAoEIC OoNWV NAEYHATOG

6. Mada

7.  E@eAkuaTikn avtoxn

8. Emonpavon

9. S UoKeuadoia
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AAMHE/ANEM/TKAATM

TEXNIKH MEPIPA®H

OAErCMA 2HMANZHZ YNOIEIQN KAAQAIOQON YWHAHZ TAZH> 150 kV

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

unovyeinv kKaAwdiwv 150 kV oe anooTtaon 30 cm an' auTeg kal

XPNOIMEUE! yia TNV npo&idonoinon Kabe «TpiTou» nou eneppaivel OTI

KATw an' auTo €ival eykaTeoTnPevn unodyeia 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) N noAuaiBulAévio 1 PVC 1 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. MAdToG cupnayoug {wvng NAEYHATOC : KaT' eAdxioto 8 cm

H oupnayng (wvn 8a BpiokeTal oTO YHETOV

KAl KaTa PNKOG TOU MAEYMATOC.

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

6. Mada
7. E@eAkuoTIK avToxn
8. Enmionuavon

9. Juokeuaocia

MéyioTo NAAGTOG onnG : 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 UYouc 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, OTE va eival NePICCOTEPO euavayvwortd. H
MeyaAUTepn andoracn PeTa&u dUo diadoxikwv evOeifewv Ba eival 50
cm.

To nAéyua 6a ouokeualetal o poAouc Twv 500 m yUpw and €va
KUAIVOPIKO nuprjva anod nAacTikd r and XapTovi Kal 6a NpoadéveTal
€EWTEPIKA WE Talvia ) oUppa enapkoUg avToxnG. =€ €10IKN METAAAIKD

nivakida npocdedeuevn o KABe poAo Ba avaypdagpovTal :

- Ta apxika "AAMHE"
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H ovopaacia Tou UAIKoU
To MAKOC TOU NAEYHATOC OE M
H Tdon Twv kaAwdiwv yia Ta onoia npoopiletal (150.000 V)

To onua epyooTaciou Tou NpounBeuTn
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5.2.6 NAAKEZ ENIKAAYWHZ YNOTNEIQN KAAQAIQN 150 kV

1. ANTIKEIMENO

H napoloa Texvikr Mepiypa®n kabopilel TIC anaITAOLEIC KATAOKEUNC KAl dOKIYOV TWV NAAK®OV

ano onAIoCPEVO OKUPODENA Nou XpnoigonoloUvTdl yid TNV €NIKAAUWN TWV UNOYEIWV KAAwdiwv
150 kV.

2. NEZEI> KAEIAIA

MAAakec enikdAuwng, onAICPEVO oKUPOdEPa, unoyelo kaAwdio Y.T., 150 kV.

3. 2YNOHKEZ> EKATA>TAZH>

O1 nAdKeg enmkAAuwng XpnoigonoloUvTdl yid TNV WNXAvikn npooTacia Twv Unoyeiwv

kaAwdiwv 150 kV. Ta kaAwdia auTd PYeTd Tnv TonoBETNON TOUug NAdvw O OTPWHA APHPOU PEOA
OTO XavTdki, kaAunTtovrtar and OeUTeEpo oOTpwpa duPou AaTopeiou naxoug 40 cm. =Tn
ouvéxela, Nnavw o€ auTo To JeUTEPO OTPWHA AUHOU TOoNoBeTOUVTAl Ol MAAGKEG EMIKAAUYNG.

MNa Tnv TonoBETNON TOUG ENAKPIB®WC NAVW ano Ta KAaAwdid, XpnoigonoioUvTal Hikpoi EUAIvVoI
nacogaAol nou deixvouv TNV akpifr] B€on Twv KAAwdiwv.

Mavw ano TIG NAAKEG eNIKAAUWNG TONOBETEITAI KAl TPITO OTpWHA Guuou AaTopeiou naxoug 15
cm ndvw oTo onoio TonoBeTeiTal To kaAwdio PILOT (A oTtpwpa ndayxouc 30cm oOTav Oev
TonoBeTeiTal kaAwdio PILOT).

>e nepinTwon onou dinAa ota kaAwdia Twv 150 kV undpyouv dikTua AAAwV

Opyaviouwv (OTE, AEMA, kAn.) TOTE yia AOYouG npooTaciac ol NAAKeEG TonoBeTouvTal

KaTakopupa avapeoa ota kaAwdia Twv 150 kV kai oTa dikTua Twv AAAwvV Opyavioumv.

4. KANONI>MOI

Kavoviouog TaolgévTwy yia 'Epya ano okupddepa (TeAeuTaiac avabewpnonc).

5. MEPITPA®H

O1 nAdkec Ba €xouv dlaoTaoelc 50 X 40 cm, pe eningedn yop@r naxoug 40 mm, cUPQwWva He
To XXx&€d10 1 Tng napouodag.

O1 nAAdkeg npenel va kataokeualovtal Yyeoa oe o1dnpoUc TUNOUC, CUMMUKVWHEVEG PE 10XUPa
MNxavika péoa, onwg €ivar n ddvnon, n nieon kalr dAAol péBodol cupnUukvwong n Kai
ouvduaouoi auTwy.

H kaTaokeun Tou KoviapaTog 8a sival enipgeAnpPévn Ye TNV eniAoyn KaTtaAAnAng dupou PE Tnv
anaiToUHEVN KOKKOMETPIKNA aguvBeaon. H peyioTn diIdueTpog Tou kOkkou dev Ba unepPaivel Ta 7
mm, oUTe Ba nepiExel naindAn nAgov Tou 10% (Bpoxida 0,2mm). H olvBeon Tou KOVIANATOG
Ba eival Touhdaxioto 1 MPEPOG TOIPEVTOU nNpoc¢ 4 Hépn BApouUC APUOU, ME TNV avaloyia

TOIMEVTOU va au&averal ev avaykn and Tov KATAOKEUAOTH yid Tnv €niteuén Tng
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kaBopIfOPEVNC NApakdaTw €AAXIOTNG AVTOXNG TNG nAdkac. H o1depévia oxdpa Ba esival and
oUpua JIaUETPOU 3 MM Kal TETPAYWVIKACS Bpoxidag 60 mm, énwcg gaiveral kalr ato =xedio 1.
To XpNOIYOMNOIOUKEVO TOIYEVTO NpENEel va gival MopTAavT EAANVIKoOU TUMou, uwnAng avrtoxne.
O1 nAdkec npenel va KpatouvTdl TIC NPWTEC NUEPEG Ot uypo nepiBdAAov kal va
npopUAAcoovVTal ano nayero kal npoéwpn ano&npavaon, kab’ 6Ao To diAoTNHA TNC OKARPUVONC
TOUG.

O kaTaokeuaoTAC Npenel va diaBeTel oTov apuodio EmbBewpnTth Tng Enixeipnong oAa Ta pEoa

yia Tnv die€aywyn Twv JOKINWV Kal ENIBEWPROEWY TwV NAAK®V KATA TNV KATAOKEUNC.

6. AOKIMEX

O KaTaokeuaoTnG npeEnel va d1abETel aTov appodio EmBewpnTn TnG Enmixeipnong 6Aa ta péoa
yia Tnv die€aywyn TwV JOKIHWV Kal TWV €NBEWPNOEWV TWV NAAKWOV KATA TNV KATAOKEUR
TOUG.

O kaTtaokeuaoTn¢ 6a npenel va €xel TNV dndiToUPEVN €yKATAOTAON Yid TOV €AEYXO TwV
NAGK®V O KAPJWN. Z€ avTiBeTn nepinTtwon Ta dsiyyaTta nou eniAéxOnkav Ba peTapépovTal Pe
dandavn Tou 0€ avayvwpIioPEVO EpyacTrplo Yid EAEyXO Kal OOKIHEC.

Mpiv Tov €Aeyxo Ba yvwoTonoioUvTal oTov aphodio EmBswpnTr Ol NUEPOMUNVIEC KATAOKEUNG

TWV NAAK®V.

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

6.1. Aokiyec Tunou

AoKIUn avToxnc KoviauaTtog

Ma Tov €AEyXO TNG AVTOXNG KOVIAUATOG Ol MAAGKEG unoBdaAAovTal o€ OOKIUR KAMWEWG ME
OUYKEKPIMEVO QOoPTio P nou eniBAAAETAI NPOODEUTIKA.

H d1atagn OokIuAG Twv NAGK®V nou @aiveralr oTo 2xedio 1, anoTteAeital and duo
01dnpodokouc Tau, naxoug 8 mm (8 X 70 X 70) nou £dpalovTal 0To NEAPA TOUG.

To @opTio eniBdAAeTal pe Aenida prkoucg TouAdxiotov 400 m kal naxoug 10 mm, Me
OTPOYYUAEUEVN KU HOPONG avTioToIXNG NPOoG auTn TnG NAAKAg yia opolidpop@n €ykapaoia
KaTavoun Tou @gopTiou.

Ta PYeTaAAIKG onueia Nou €pxovTal O €naAgn KE TIG UNO JOKIUN TOIMEVTONAAKEG KaAUunTovTal
HE appwOEC EAATTIKO.

6.2. Aokiuec pue AsiyyatoAnwia

O delypaToAnnTikOg €Aeyxoc Ba dlevepyeiTal KATA TV NapaAdfn Twv NAakwv, AayBavovTtac 5
Tepayia and kKabs owpo.
Ta deiypata 6a €Eeralovral emTonou yia va €€akpiBwbei €av nAnpouv TIC aAnNaITnOEIC TWV

01a0TACEWY KAl oXNUAaTog Tou Zxediou 1, av ol eM@AVEIEG TOUG €ival Agieg kal eninedeg, Kal
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€4V N avaypa®n TwWV YpauMATWV Kdl apiBpwv sival enigeAnUEvn onwc kabopileTal oTo
oxedlo.

Ano Ta napandavw 5 deiyyata nou AapBdavovrtal ano kdbe cwpd, Ta Tpia Oa unodkelvTal o€
OOKIMN KANWEWG, CUPP®WVA PE TNV Mo NAavw nap. 6.a. To gopTio P 6a au&averal ye pubuo 10
KIAWV nepinou ava 1" péxpl nAfpoug Bpaloew TNG NAAKAG.

To eAaxioTo gpopTio Bpavcong opileTal os 450 KIAd.

e nepintwon nou Ta dsiyyata nAakwv and €va owpod dev nAnpolUv TIC OlACTACEIG TOU
oxediou, TNV kaBopilopevn avroxn Twv 450 KIA®V 1] dev eival Agiec kKAn., TOTE BewpouvTal OTI
d0ev nAnpouv TIG NpodiaypaPONEVEG ANAITrOEIG KAl anoppinTeTdl OAOGC 0 CwpPOG Aano ToV 0rnoio
eANPBnoav. Katd eEaipeon otnv nepintwon TnG OOKIMAG avToXnC Kal €pOCTOV TOUAAXIOTOV
dUo and Ta Tpia dokiyia nAnpouv To O0plo Bpaloswc, ynopei o KataokeuaoTng va {nTroel Kal
véa JOKIUN KAPYEWG.

MNa Tov okonod auTtd, eniAéyovTal aAAa 5 dokipia and Tov idlo owpo Kal enavaiapBaveral o
€AEYX0G ONWG Mio Navw.

O1 nAdkec BewpouvTal OTI gival cUPPWVA HE TIC NpodiaypdPeg epdoov anapalTNTwG Kal Ta 3
véa dokipia Ba unoaTouv pe emiTuxia @opTion 450 KIAwV, aAAMwG OA0G 0 owpdG anoppinTeTal
Xwpig aAAn diadikaacia.

SNUEI®VETAl OTI N TIUN POpTIoNG Twv 450 KIAwV ava@epeTal o NAGKEG NAIKIag TouAAaxIoTov
28 nuepwv.

>e €€alpeTIkEG NEPINTWOEIG KAl Epooov n Emixeipnon dnTei Tnv napaAafn nAakwv npiv ano
TNV Nap€Aguon evog MNRvaA ano TNV NUEPoOMNVIA KATAOKEUNG TOUG, TOTE n OOKIYN AvTOXNG
nepiopieTal oe dsiyyaTta nAikiac 7 nuepwv. To anaiToUPevo eAAXIOTO QOPTio Bpaloews o€
auTn Tnv nepinTwon 6a sivar 400 KIAG.

'OAEG ol NAAKEC TWV CWPWV NoU anoppipBnkav n NAAKeG Nou anoppi@bnkav PePovwueva, Ba
npénel va xpwuaTtidovral Tonika Ye TNV unodei&n kal napouaia Tou apuddiou EniBewpnTr Tou
AAMHE. AuTéG o1 nAdkeg Oev pnopoUv HeE kavéva Tpomno va Eavanpoo@epbBouv aoTnv

Enixeipnon.

7. EMNIZHMANZH
O1 nAdkeg Ba @Epouv enionuavon Me eyxapa&én ndvw oTtnv  €nipdaveld TOug ToUu
XApaKTNPIOTIKOU ORUATOC TOU KATAOKEUAOTH N TWV apXIK®V TOU OVOMATEMNWVUMOU ToUu
eAAgiYel onparTog.
H eyxdpa&n npenel va eival suavayvwortn kal 7o Ba6og Tng va pnv €ival pikpdTepo Twv 3
mm. H B8€on Tng eyXdpa&ng Tou ONPATOC APVETAl OTAV €KAOYN TOU KATAOKEUAOTH, KAl n

B€on auTtng 6a eival navTa idia yia Tov idl0 KATACKEUAOTH.

8. ZY>KEYAZIA - AlTOGHKEYZH
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O1 nAdkec Ba anobnkevovtal o cwpoUG HEXP! 1000 Tepaxia. Mpiv ano Tov £Aeyxo Ba
yvwoTonolouvTal oTtov dappodio EniBewpnTn Ol NUEPOUNVIEC KATAOKEUNG TWV UAIKQWV KABe
owpou.

H Enixeipnon €xel To dikaiwua va anodnkevel TIC NAAKEG yid 3 MAVEG Ano TNV NUEpPOPNVia TNG
oup@wvnBeioag napddoong, xwpig anaiTnon yia kataBoAn €voikiou.

O pubpoc napadoong Twv NAAK®V Ba opileTal KaTad Tnv avabeon TnG napayyeAiag, Tuxov de
aAAayn Tou puBpoU Ba {nTeiTal eyypdpwc and Tnv Enixeipnon TouAaxiotov 1 pnva npiv ano

TNV NUEpPOUNVia napadoong Nou opicTNKE.

9. MAPAPTHMATA - >XEAIA

9.1.NAPAPTHMA 1.

KaTtaAoyog oToixeiwv gnxavoypagnong tng T.11.

9.2.2XEA10 1.
MAAGkeg emkAAuWnG unoyeimwv KaAwdiwv 150 kV.
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NAPAPTHMA 1.

(Mapaypapoc 9.1. Tng T.M.)

KaTdAoyog oroixeiwv pnxavoypdgnong tng T.M.

1. Baogikd TEXVIKA XApAKTNPIOTIKA

1.1. MAdkeg 50X40 cm.
1.2. OnAiopévo okupOdeua.
1.3. Toipevto MNdpTAavT EAANVIKOU TUNOU, UWNANG avToxnc.

1.4. EAaxioTo opTio Bpaviong 450 kg.

2. Kavoviouoi

2.1. Kavoviouog Toigévtwy yia ‘Epya and okupodeua (TeAeutaiag avabewpnonc)

3. KardAoyoc AoKiuwv

3.1. Aokiyég TUnou

3.2. AoKIYEG e AsrypaTtoAnyia
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5.2.7 NINAKIAEZ KAI OPOOZTATEZ ENIZHMANZHZ YNOrI. KAAQAIQN 150 kV

TEXNIKH MEPIFPA®H AAMHE

MNMINAKAZ MEPIEXOMENQN

ANTIKEIMENO

TOMOOBETHZH - ZYNOHKEZ AEITOYPI'TAZ
MNMEPIMPA®H

AEITMA

AOKIMEZ

2YZKEYAZIA

ZYMMNAHPQZH KAI EFTKATAZTAZH MINAKIAQN
ZXEAIA

© N o g M w0 DN PF

1. AvTikeigyevo
O1 nivakideg pe Toug opBooTdTeg nou avagépovtal oTtnv napoloa TEXVIKN MNEPIYPAPN
npoopifovTal yia TNV €nignuavon Tng 0dsuong TnG KaAwdiakng ypauppng 150 kV kar tnv

anoTUnNwaon TwV anooTAoEWV TNC YPAUKNC ano Tn CUYKEKPIYEVN nivakida.

2. TonoBeTnon - SuvBNKec AsIToupyiac

O1 nivakideg Ba oTepewvovTdl OTNV KOpU®PR Tou MEeTAAAIKOU opBooTtdatn He Tn Bonbeia
KaTaAANANG NAATNG Kal JETAAAIKNAG NAdKaAc.

O1 opBooTaTec Ba TonoBeToUvTal 0TO £€dagPocg kal ora neCodpouia.

O1 nmivakideg, n Bagn Toug Kal Ta oToiXeia Toug Ba eival KaTAAANAEC yia MOAUETH €EwTePIKN

XpHon, avOekTIKEG 0o uneplwdn akTivoBoAia, uypacia kal oe aAAayEg Bepuokpaaciac.

3. Nepiypapn

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

O1 mivakideg kal ol avTioToIXeC NAATEG auTwv (10iwv dilacTacewyv) Ba kataokeudalovTal
and nAaoTIKO UAIKO UWNANG noldTnTag, KATaAAnAou nAxoug, ME TIC Mo KATW
1016TNTEG :

e OKANPO UAIKO We Yeyain avroxn ortn 6palon

e aVvOeKTIKO Og akTIVOBoAia u/v kKaBwg Kal a' OAEG TIG KAIPIKEG OUVONKEG -

e dev e€aodevilel (EeBwpidalel) ye TNV Napodo Tou XpOvou

e peydAn avTioTaon o€ XNUIKEC EMNIOPACEIC

e 0TaBEPO Ot Beppokpaciec YeTa&l -20°C kal +80°C
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Ta Mo Navw XapakTnpIoTIKa Kal OAEC ol 1310TNTEC Tou UAIKOU Ba nioTonoloUvTal HE
TNV UnoBoAn OAwv TwWV anapaiTnTwv MIoTONoINTIKWV OOKINWV, OCUMPWVA HE
avayvwpliopévoug diebveic Kavoviououc.

H kaTaokeur TnG nivakidag JYe Ta oToIxXEid AUTAC, Ol UNOJOXEC TWV MNIVAKIdIiWV KaBwg
Kal Ta avTioToixa nAakidia 6a eival oUu@wva Pe To 2xedio TKAATM-M1 Tng TEXVIKNAG
neplypagnc. To xpwpa Twv nNAakidiwv Kal Ta oroixeia Toug 6a kabopilovTalr anodo Tnv
Ynnpeaoia.

3.2.0pBooTdaTeg
O opBooTaTtng (oTUAOC) NAvw oTov onoio TonoBesTeiTal n nivakida sniornuavong, 6a
gival xaAUBdIvoc owArvac KaTaoKEUAOPEVOC OUPPWVA PE To XedI0 TKAATM-T2 .
>Tnv Kopu®n Tou opBoaTaTtn Ba undapxel, KaTaAANAQ OTEPEWMEVN, UETAAAIKN NAAKA
navw otnv onoia 6a TonoBeTeiTal n nAAoTIKA nivakida enionpavong PeE TNV
avTioToixn nAATn.
O opBooTaTtng Ba eépel kataAAnAn avTidiaBpwTIKA NpooTaaia.
'OAa Ta oToixeia Tou opBooTdaTn Kal TNG METAAAIKAC nAAakag O6a kabopilovTal kal Ba

nioTonoloUVTal YE TNV UNOBOAN TwV anapaiTnTwyv nMioTonoinTIKWV dOKIU®V.

. Acivua

O npounBeuTnC NpIv anod TNV «ev CEIpd» Napaywyn 8a npEnsl va NpookKouiosl oTnv apuodia

Ynnpeoia Tou AAMHE deiypa uAikoU yia Tnv €ykpion Tou.

. AoKIUEG

MNa Tov €Aeyx0o TNG MOIOTNTAC KATAOKEUNG TWV UAIK®WV 0d YiVETAl ONTIKOG €AEYXOG TOU

OeiypaTog kal eEETaon OAWV TWV NICTOMNOINTIKWV JOKIHMV.
2uokKeuaaoia
O EpyoAdBoc kataokeuwv Oa eival unelBuvog yid TNV aopaAr ouoKeuaoia Kal PJETApopd

TWV UAIK®V €Mi TONOU Tou £pyou.

SupnAnpwon kal Eykatdoraon nivakidwv

Kata Tn OIdpKelad KATAOKEUNG TNC KAAWDIAKNG ypauung, o EpyoAdaBoc kataokeuwv Oa
OUMNANPWVElI YE TA KATAAANAA aToiXeia Tnv nmivakida enionuavong kalr 8a TonoBeTel Toug

opBooTaTeg, katonv unodeifewv Twv appodinwv Tou AAMHE.

. 2x£dia
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5.2.8 YAIKA NMAHPQZHZ KAI AMOKATAZTAZHZ ZKAMMATQN

EMIZHMANZH: Katd TnVv €KTEAEON TWV KATAOKEUWV and OKUpOdeEUa, XWHATOUPYIKWOV
£pYaciov, pyacimv odonoliac kal onoiwv aAAwvV €pyaci®v anaiToUvTdl yia Tnv uAonoinon Tou
napovToc €pyou KABwC Kal yid Ta UAIKG nou MApOKEITal va XpnoigonoinBouv oTIC napanave
gpyaoieg, npénel va TnpouvTal ol EAAnVIkEG Texvikeg Mpodiaypagec (ETEM) nou eykpibnkav pe
To ®EK 2221/30-07-2012, népav TV TEXVIK®OV npodiaypapwVv nou avapépovral otnv TeEXVIKNA

Meplypagr Tou €pyou, TwV onNoiwv UnepioXUouv w¢ NAEov nNpOoQaATeG.

1. AMMOzZ AATOMEIOY

1.1. ANTIKEIMENO- KANONIZMOI

H napoloa Texvikn neplypagr kabopilel TIG npodiaypa®éc Kal TIG OOKIYEG OTIC OMOIEC
unoBAaAAeTal n duuog AaTopeiou, NOU XPNOIKOMNOIEITAl yia TV eniKAAuwn Twv KaAwdiwv 150 kV.
SUp@wva pe Tov KTZ 97 duuog AaTtopeiou ovopdletal To KAGopa Tou BpaucTtoU adpavoug
UAIKOU, To digpXOPEVO anod To KOOKIVO 8 1 To 3/8" o nogooTd 100% kal anod To kKookivo No 4
o€ NoooaTd TouAdxioTov 95%. SUppwva Pe Tov EAOT EN-12620 ovoupdletal To KAAOPA HE TOV

MEYIOTO KOKKO.

1.2. 2YNOHKEZ EMKATAZTAZHX

H dupocg AaTouegiou XpnolgonolgiTal yia TV eniKAAUWN TwV unoyeiwv kaAwdiwv 150 kV.

Me Tnv O1AvoIEn TwV XavTaki®v TUniKAG dIaToPNG oUPpwva Pe Tn oUhBacn, TomoBeTeiTal To
npwTo (1°) oTpwpa AeNTOKOKKNG AUPOU ADTOUEIOU, ENIXPIOUATOC Kal OXI OKUPOJEUATOC, NAXOUG
0,10 m. XTn ouvéxela n APPOG dlaBpEXETAl IKAVOMOINTIKA Kdl akoAouBei n ekTUAIEN Twv
kKaAwdiwv. Ta kaAwdia kaAunTovtal and €va deUTepo (2°) oTpwua AUPOU AATOHEIOU O Hia
OUMNUKVWHEVN oTpwon Twv 0,27 m. TonoBeTeiTal o kaTAAANAOG MAACTIKOG CwAnvag ano
okANpo PVC vyia Tnv JiéAeudn opoa&ovikoU KaAwdiou n TpinAOGg Tunou TELEFLEX yia Tnv
O1EAeuon TNAenikoIVwVIakoU KaAwdiou ONTIKWV IVWV Kal KaAUNTeTal ano €va Tpito (3°) oTpwpua
AUMOU ME TIG iDIEC 1010TNTEG Kal naxog 0,23 m. TéAog TonoBeToUvTal ol NAAGKEG npooTaciag 150
kV KaTaokeuaopEveg oUPQWVa Pe TNV npodiaypagpn AKZA-23/AEK 01 kai kaAunTtovTal and &va
TEAEUTAiO OTpwua Aupou naxouc 0,05 m. e nepinTwon PN TonoBETNONG opoa&ovikou
KaAwdiou onTIKWV VOV, Ta KaAwdia kaAUunTovTal anod dUo OTPWHATA AUHOU HE TIG iDIEG 1I010TNTEG
kal naxog 0,25 m €kaaoTo.

MeTd TNV TONOBETNON €KACTOU OTPWHATOC AUMOU, akoAouBei IkavonoinTikn diafpoxn Kai
oupnUKVWOon TNG AUPou CUPQWVA PE Ta avapepoPeva aoTny napaypago 1.5.

Algukpivion: n xpAon agpou AdaTopeiou eival anapaitntn dI0TI N AUHOC WG UAIKO (AENTOKOKKO
UAIKO = peydAn sidikn enipdvela) €xel TV 1IKAvOTNTA va oUYKPATEl TNV uypaacia, anapaitnTn yia

TAV UNap&n Tou aywylgou NepIBAAAOVTOC NoU anaiTeital.
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1.3. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NOIOTHTAX

H noiétnTa TnG dupou nou Ba xpnoigonoinBei oTto 'Epyo Ba €ival AenTOKOKKN AUUOC AQTOMEIOU
eNIXpionaTog kai Oyl okupodeuaToc. H peEyioTn JIAPETPOC Tou kOkkou dev Ba unepPaivel Ta 4
mm, oUTe Ba nepiExel NAINAAn NnAgov Tou 16% (Bpoxida 0,2mm).

MoGoTIKOG NPoadIopIoUOC NAINAAng :P%<16 oto auepikaviko kookivo No 200.

Ta xapakTnpioTikd TNG AUPOoU AATOMPEIOU KAl Ol aVTIOTOIXEC anaITHOEIG avagepovTal oTtov KTZ-
97 kabwg kal aTo ox&dio EAOT 408. >Ta £yypaga autd opilovral napdAAnAa Kkai ol avTioToIXEG
HEBOOOI Ookipwv (AsiypaTtoAnwia, KOKKOWETPIKR OlaBaduion, MoCOoTIKOC npocodiopiouog

nainaAng, 10o0dUvapo aupou K.A.m.).

1.4. AOKIMEX
O avadoxocg Ba npénel va diabETel oToV EVTETAANEVO eknpoowno TG AAMHE AE 6Aa Ta péoa yia

TNV dIEEaywyn TwV JOKIYWV KAl ENIBEWPRNOEWY TNG AUUoU KaTd Tnv TonoB£Tnon Tnc.

1.5. ZYMMYKNQZH THZ AMMOY

H auupog peTd Tn d1doTpwon Npénel va CUPNUKVWOEI KaTa TEToI0 TPOMNO, WOTE VA ANOUAKPUVOEI
0 NaIdeUPEVOC aEpag nou KAsioTnke otn pala Tng. O aépag nou nNapapével oTny APPo PETA TNV
OUNnUKVWON, oxnuaTidel Toug NOPouUC agpog Kal ennpeadel Tnv avroxn Tng. Karta tn diadikacia
TNG CUMNUKVWONG NpoonaBoUpe va €nITUXOUHUE MANPN CUMNUKVWON n onoia va napoucidlel
unoAoino nNopwv agpog TnNG Taewg Tou 1-2%. 'OAa Ta napandvw OTPpWHPATA APUOU AdTouEiou
MEXPI Kal TIC MAGKEG €MKAAUWNG Twv KAAwdiwv 150kV apol Ba €xouv npwTta diaBpaxei Oa

oupniefovTal Je XEIpokonavo f eAa@puU PINXAviko PETO.

1.6. AINOOHKEYZH -META®OPA

O avadoxog sival unoxpewuévog va AaupBdvel 6Aa Ta anapaitnTa PETPA wOTE va dlaTnpEi Tnv
MolOTNTA TOU NApayoueEVOU NpoidvToc KATA TNV eKPOPTWON TOU OTO XWPO TOU £pyou.

a) Na diatnpouUvTal kabapoi - anaAAaypevol and BAaBepd ouOTATIKA Ol OWPOI TWV TEAIK®OV
NMpoiovVTWV.

B) Na ano@euyeTal o dIaXWPIOHOGC TWV KOKKWV KATa TNV eKpOPTWON Toug oTo owpod (diatrnpnon
MEYIOTOU UYOoUG Tou owpou).

y) Na e€aopalileTal n kabapoTnTa TWV PNXavnuaTwy PHETAPOPAg, andbeong, pOPTWONG.

0) Na npopuAdocoovTal ol CwPOoi TG AYKoU and JUGHEVEIG KaIPIKEC OUVONKEC.

O1 ouvlnKeg PeTagopdag sival duvaTov va ennpedcouv TNV NoloTNTA Tou NpoiovToG NPog Xpnaon.
Kata Tnv odikn MeTagopd, npiv Tnv €€0d0 Twv QOPTNY®WV ano To Adtopeio, ocuvnBileTtar n

diaBpoxr TNG auuou JE vepod.

1.7. ZTOIXEIA NAPAITEAIAZ
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SUpewva he Tov EAOT EN 12620 n ovopaTtoAoyia Tou npoiovTog kaBopiletal and To UEyedog
Tou HEéyioTou kOkkou (Appog 0/4, 0/2,0/1).
SUpQwva Pe TIG EAANVIKEC npodiaypaPEG n ovouaToAoyia Tou nNpoiovTog €ival AuPog AdToEiou
XWPIic va npoadiopileTal 0 YEYIOTOC KOKKOC.

MNa 1a épya AAMHE napayy&AAeTal duuog AaTopeiou Tunou A.

2. AMMOXAAIKO

2.1.  ANTIKEIMENO- KANONIZMOI

H napoloa Texvikn nepiypapn kabopilel TiIc npodlaypapéc kal TIG OOKIMEG OTIC OMOieg
unoBAaAAeTar To appoxdAiko Tng M.T.M. 0.155, nou xpnaoidonolgiTal yia TNV MNARPwaon Tou
xavrakiou.

Me Tov OpO OTPWOEIC UNOPBACNG €VVOOUHE OAEC TIC OTPWOEIG Nou TonoBeToUvTal, av KpiBolv
avaykaieg, Nnavw oTo unedagog r TNV €EUYIAVTIKA OTPWON.

STPWOEIC BAoNG evVooUHE TIG OTPWOEIC NOU KeivTal NETAEU TnG undBacng n Tou unedagpouc Kai
TWV ENIPAVEIAKOV AOQAATIKOV OTPWOEWYV.

Ta adpavn UAIKG nou XpnaoiponoloUvTtal og BACEIC I UNOBACEIG UNOPEI va €ival Ta €&NG:

duaika adpavn (natural aggregates): adpavr nou NpogpxovTal and OpPUKTEG MNYEC, Ta onoia
€XOUV unooTei yovo pnxavikn KkaTepyaaia.

SUP@WVA YE TO EUPWNATKO NPOTUNO £XOUME €NIONG KAl TIC AKOAOUBEC KATNYOPIEG:

TexvnTtd adpavn (manufactured aggregates): adpaviy OpUKTAG APXIKNG MPOEAEUONC, TA onoid
€XoUVv npokUWel ano Blognxavikn ene€epyacia, oupnepiAagBavopévng TnG BepuIkAG N AAANG
METATPONNG.

AvakukAwpéva adpavn (recycled aggregates): adpavr) nou €xouv npokUWel and eneEepyaacia
avopyavwyv UAIK®V, Td onoia £XouV NponyouuEVWS Xpnoiponoindei oTnv KaTaokeun.

MeyeBoc adpavwv: Mpoadiopioyos Twv adpavwv Pe €va katwTepo (d) kar €éva avwTtepo (D)
MEYEBOC KOOKIVOU/ NAEypaTog, ekppaldpevo wg d/D.

O npoodiopiouog JEXETAl TNV napoucia unepueyéBouc (oversize), KANOIWV KOKKWV TMou
ouykpaToUVTdl OTO aVWTEPO KOOKIVO, KAl unopeyeBouc (undersize), KOKKwV Mou nepvouv ano
TO KATWTEPO KOOKIVO,

Aentokokka adpavn: Mpoodiopiopdc nou diveralr pe d ico pye 0 kar D pIkpOTEpPO N i00 ME
6,3 mm.

Xovdpokokka adpavr: MNpoacdiopiopoc nou diveral pe d ico n pyeyaAlTtepo Tou 1 mm kai D
peyaAlTepo Tou 2 mm.

Miyua adpavwv (all-in aggregate): Adpavn nou anoTeAoUvTal and Hiypa XovOpOKOKKWV Kdal
AENTOKOKKWYV adpavwyv Pe D peyaAlTepo Tou 6,3 mm.

Katnyopia: XapakTtnpioTikd €ningdo 1316TNTAg evoc adpavolc, ekppalohevn wg eUpoG TINWV A

oplakn TIUn. Agv undapyel oxEon METAEU TwV KATNYOPIWV JIAPOPETIKWV ISIOTHTWYV.
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AlaBabuion  (grading): Katavour MHeYyEBOUG KOKKwV ek@palopevn ¢ nocootd palag

OIEPXOMEVNG ANO €va CUYKEKPIHPEVO ApIBPO KOOKIVWV.

2.2. Z2YNOHKEZ ENKATAZTAZHZ

To appoxaAiko Tng M.T.M. 0.155 xpnoigonoisitar yia TNV NAApwon Tou XavtakioUu mMou
TonoBeTouvTal Ta unoyela kaAwdia 150 kV.

Me Tnv O1GvoIEn TwV XavTaki®Vv TUnikAc dIaTOPNG CUNPWvVa Pe T cUhBacn kalr agou £xouv
TonoBeTnBei Ta avTioTolxa oTpwUaATa APPou TonoBeTeiTal To NpwTo (1°) oTpWHA APUOXAAIKOU
naxouc 0,25m. 3Tn Ouvexela akoAouBei n TonoBETnONn TOU NALEYHATOC EMICHMAVONG TWV
kaAwdiwv 150kV. MNavw anod 1o NAEypa enichpavonc n unoAoinn Ta@pog 8a cupnAnpwBei ano

Tpia 01adoxIKa oTPpWHATA auPoXAAIkou NARPWS CUNNUKVWPEVOU, naxoucg 0,30 m.

2.3.  ZYMINYKNQZH

'OAa Ta napandvw oTpwuaTa agpoxaAikou 6a cupni€lovTal Kavovika Ye Pnxavikod dovnTh kail 6a
diaBpéxovTal. To £€dagog €ival anapaiTnTo va CUPNUKVWOEel pe duvapikn ¢opTion. H duvauikn
@OpTION NpoKaAeiTal ge kpouaon r ddvnon. H cupnUukvwaon Tou £3a®oug aTov emBuunTd Baduo
EMTUYXAVETAl HME TNV EMAOYN Kal Xpnoigonoinon Tou MNXAvAPAToG nou OnuIoupyei Tnv
KaTtaAAnAn 0pdon CouPNUKVWONG Yia TO OUYKEKPIPEVO TUMO €DdAPOUC. H ouunUkvwaon Tou avw
OTPWHATOG AUHUOXAAIKou Ba yiveTal ye odooTpwTrpd. Ta dovnTIKA UNXAvANaTa €ival KataAAnAa

yia TN oupnUKVWon TwV auuwdwv €dapwV, TWV HEIYHATWV duhou / apyilou kal TNG ac@AaATou.

2.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NOIOTHTAZ
Ta adpavn nou npoopilovTal yia Baoesig kal unoBaceicg, 8a npénel va ikavonoloUv TIC ANAITAOEIC,

Onw¢ NepIypa®ovTal NapakaTw:

Ynoupyeio | Mpdtunocg Texvikr Mpodiaypaen 0| KaTtaokeur) Bacgewv OdooTpwudTWOV

Anuooiwv | 155 ) )
Epywv OI" adpavwv UAIKWV

oTabeponoinuévou TUNMou

Ynoupyeio | MpoTunog Texvikr Mpodiaypagr 0 KaTtaokeur YnoBaoswv
Anuooiwv | 150 Od00TPWHATWYV
‘Epywv

01’ adpavwv UAIK®V
oTabeponoinuévou TUMouU

QoT000, Npenel va ava@epBei 0TI oI EAANVIKEC npodiaypa®Ec nou npoavapepdnkav, Oev EXoUV
avaBeswpnBei and To 1966, OuVENWG KPiveETAl OKOMIKJO va yivel avagopd oTig Eupwnaikég
npodiaypagec yia Ta adpavr nou XpnoigonololvTal w¢ BACEIC Kal unoBdaacsig oTnv odonolia Kai
og GAAa €pya noAITikoU pnxavikoU, €v oywn TnG €@apuoyng Twv Eupwnaikwv npotunwv aTo

TEAOG Tou 2003.

45



To avTioToixo Eupwnaikd npoTuno €ival To:

EAOT EN 13242: Adpaviy UAIKwV oOTaBeponoinuévwy HE UDPAUAIKEG KOVIEG N MN
oTaBeponoinUEVWY Yia Xpnon oTa TeXVIKA €pya kal Tnv odonolia (Aggregates for unbound and

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

O1 pu€BodOI eAéyxou, Baosl Twv onoiwv Ba eAgyxovTal Ta adpavr, €ival ol akoAouboil:

AASHO T-2
MeBodol AsiypaToAnyiag
EAOT EN 932-1:1996

EAOT EN 932-2:2000 M£Bodoc Meiwaong epyaocTnplak®y dEIyNATWV
ASTM C -136
AASHO T-27 KokkopeTpikr AvaAuan

EAOT EN 933-1:1998

MocooTO BPAUCHEVWY ENIPAVEIDV OF

EAOT EN 933-5:1999 , .
XOVOPOKOKKa adpavn

ASTM D -1140
AASHO T-11 MoooTikdG NPoadiopIoHOG NAINAANG

EAOT EN 933-1:1998

AASHO T-176 MoI0TIKOG NPOCdIOPICHOG NAINAANG — AOKIUN

EAOT EN 933-8:2000 Iooduvauou Appou

MoIoTIKOG NPOCdIOPICHOG NAINAANG— AoKIKR MnAg

EAOT EN 933-9:1999 ToU MeBUAEViOU

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

EAOT EN 933-4:2000 MpoadiopIoPOC AgiKTn SXAMATOC
MéBodocg pETpnong KaAigpopviakoU deiktn CBR

E 105-86

NF P 18-577 Aokiun Deval

MNpoadiopiopoc AvToxng ae ¢Bopd (Aokiurf Micro -

EAOT EN 1097-1:1996
Deval)

EAOT EN 1097-2:1999 Aokiur kpouonc (Impact Value)
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Ava@opika PE TA XAPAKTNPIOTIKA, TIC ANAITACEIC Kal TNV MPOTEIVOPEVN €AAXIOTH ouxvoTnTa

eAéyxou Baoswv/unoBaocswv 1Io0xXUoUV Kal epapudlovTal Ta avapepoueva oTic MN.T.M. 0 155 & 0

ASTM C -131

AASHO T-96

EAOT EN 1097-2:1999

MpoodiopIouOc AVTOXNC o€ BpUPPATIONO (AoKIWN
Los Angeles)

EAOT EN 1367-1:2000

MpoadiopIioPOC avToxXnG o€ YUEN — anoWuén

AASHO T-104

EAOT EN 1367-2:1999

Aokiun OsnkoU Mayvnoiou (Yyeia)

EAOT EN 1367-3:2001

Aokiun Bpaopol “Sonnenbrand” BacdATn Kkai
anooUvBeon okwpiag o1drpou

ASTM D -854

AASHO T-100

EAOT EN 1097-6:2000

MpPoadIopIoUOC TNG NUKVOTNTAG KOKKWV Kal TNG
udaTanoppOPNTIKOTNTAG

EAOT EN 932-3:1996

Aladikacia kal opoAoyia yia anAonoinuevn
NETPOYPAPIKN NEPIYPAPH

EAOT EN 1744-1:1999

XNUIKA avaAuon

EAOT EN 1744-3:2003

MpocTolyacia pe ekxUAion (eluates by leaching)

EAOT EN 196-2:1995

Xnuikr avdAuon Tou TOIUEVTOU

AASHTO T-180

ASTM D 4318
'‘Opio YdapdTnTag

AASHO T-89
ASTM D 4318

‘Opio MAaoTikOTNTAG
AASHO T-90
AASHO T-91 AegikTng MAaoTIKOTNTAG
ASTM D -1557 Proctor Tpononoinuévn p€Bodog, MéBodog A

>x€on Yypaaiag - MukvoTnTag

Council Directive 76/769/EEC

Alapuyn €nikivOUVWV 0UCI®MV, Ol OMOIEG
ekppalovral o ym?

150 kabwg kal oTo MpdTuno EAOT EN 13242.

2.5.

AOKIMEZ
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O avadoxoc Ba npenel va diabgTtel atnv EniBAswn oAa Ta p€oa yia Tnv dieEaywyn TwV dOKIHWV
Kal €MBEWPnOEwWV TOoU aupoxXAAikou kaTtd Tnv napaAafn Tou. YAIkKO To onoio Ba kpiBei
akaTtaAAnAo ano Tnv EniBAewn, dev 6a napalauBaveral npog TonoBETNON Kal Ba avTikabioraral
and aAAo kataAAnAo. Ta €€oda anoppiwnc Tou Ba Bapuvouv Tov Avadoxo.

H &ykpion KataAANAdTNTAG ToUu appoxaAikou dsv anaAAdcaoel Tov Avadoyxo and Tic eubuveg Tou.
Katd T1o oTddio eKTEAEONG TWV €PYyAciwV, O£ MEPINTWON MNou diamoTwOsl Pe epyacTnpiakoug
eAEYXOUC OTI TO UAIKO €xel aAAa&el kair dev 1kavornoloUvTal Ta KpPITAPIa CUPHOPPWONG, O
Avadoxoc sival uneuBuvoc yia OAEC TIC KAKOTEXVIEC kal Pe £Eoda Tou Avadoxou To npoidv Ba

avTika@ioTatal and aAAo KaTaAAnAo UuAiko.

2.6. AIMNOGHKEYZH -META®OPA

O avdadoxog eival unoxpewpévog va AapBdavel 6Aa 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 ouoTaATIKA Ol OWPOI TWV TEAIKWV
npoiovVTWV.

B) Na ano@euyeTal 0 JIAXWPIOUOC TwV KOKKWYV KaTd TNV EKPOPTWAON TOUG 0To owpo (diaTrnpnon
MEYIOTOU UWoug Tou owpou).

y) Na e€aopalileTal n kabapoTnTa TWV PNXavnuaTwy PHETAPOPAg, andbeong, OPTWONC.

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

SUppwva pe TIGC Eupwnaikég npodiaypagpéc, o nepinTwon nou Ta adpavrn cuokeudadlovTal, ol
HMEBODOI Kal Ta UAIKG ouokeuaoiag Osv NpéEnel va JoAUVOUV 1 va anoplyvUouv To TEAIKO Mpoiodv.

>Tnv EAAGOa Ta adpavn yia Baoeig kar unoBdaosig dev ouokeudlovTal, aAAd nwAoUvTal xudnv.

2.7. ZTOIXEIA MAPAITEAIAZ

SUPQWVA PE TIC MEXPI TWPA AANVIKEG Npodiaypa@eG yid TNV ovouaToAoyia Twv adpavwv yia
Baoesic kal unoBdAceig yIvOTAv Xpnon TwWV OVOMATWV Twv 5 OlapopeTikwv diaBabuicewv
(01aBaduion A, B, I, A, 1 E) via va dieukpivioToUv Tad OIAQOPETIKA €idnN KOKKOUETPIKWV
KAQOUATWV.

SUp@wva Pe TIc Eupwnaikég npodiaypadEc n ovouaToAoyia nou XpnolyonolsiTal givai:

yla Ta xovdopokokka :GC85-15 kai GC80-20

yla Ta AenTtokokka: GF85 kai GF80

yia 7o all-in: GA85, GA80 kai GA75
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3. ZKYPOAEMA

3.1. ANTIKEIMENO- KANONIZMOI

H napouoa Texvikn nepiypar kabopilel TIC npodlaypd@ec kal TIG doKINEC nou unoBaAAovTal ol
d1A(POopPEC KATNYopiec okupodéuaToc (avaloya PE TO €id0G KATAOKEUNG AVTIOTOIXEI OUYKEKPIMEVN
noloTNTA OKUPOOEPATOG), CUNPWVA PE TOUG KAVOVIOPOUG TEXVOAOYIAC OKUPOJEUATOC KABwE Kal
pe Tov Néo Kavoviopd OnAIoPEVOU ZKUPOJENATOG.

3TN Xwpa pag Ta B€pata nou a@opoUlv TexvVoAoyia okupodéuaTtoc kabopilovral anod Tov
Kavoviopo  TexvoAoyiac  Xkupodfupatog (KT=-97), nou Odnuoolielbnke oto  DEK
315/B/17.04.1997 kai 1oxUel ano Tig 17/10/1997 unoxpewTikd yia 0Aa Ta Texvikd 'Epya anod
okupOdEa.

Mpoogarta €yive «npooappoyn» Tou KT=-97 oTIG analTioeig Tou véou Eupwnaikou MpoTUnou yia
Toigevta EAOT EN 197-1:2000 (®EK 917/B/17.07.2001) pe Tpononoinon Kupiwg O0wv
a@opoUV TouC TUMOUG KAl KATNYOPIEC AVTOXNG TOIMEVTWV MOU ava@epovTdl OTO Keipgevo. H
npooapuoyn autrn dnuooielBnke oto ®EK 537/B/01/05/2002 kai auTta 1oxUouv and 1/01/2002.
H avToxn Tou dev opileTal Mia wg PECOC 0po¢ TNG BAINTIKAG avToxng (3) doKIMiwV OKUPOJEUATOG
(BA/54) aAAG pe Xpnon Tng &vvolag TnG XapaktnploTikng avtoxnc : fck (characteristic
strength), onwc auTtn opiletal otnv § 3.2 Tou KT=-97 kal Tnv § 2.3.1 Tou EKQX 2000 (®EK
1329/B/06.11.2000).

3.2. XPHZH ZKYPOAEMATOZ

3.2.1. To okupodepya C16/20 O6a xpnolgonoleiTal yia TNV KATAOKEUN MNAQK®V, OJOKWV,
UNOCTUAWMATWY, TOIXWHATWV, nNEJIAWY, KAl YeEVIKG OAWV TwV OTOIXEiwWV nou
avagEpovTal aTn OTATIKN YEAETN Kal Ta ox€dla TwV EUAOTUNWY , o€ onolodnnoTe UWOoC N

BaBoc and Tnv enipaveia Tou edagouc.

3.2.2. To okupOdepa C12/15 XpnoIhonoIEiTal yia TIC UMOAOINEG KATAOKEUEG TOU £pYoU, ONWG
Baocswv akpokiBwTiwv, diapBaccswv KaAwdiwv, unooTpwuaTog nelodpopinv, Kpaonédwv
Kal AoINWV KATAoOKEUWV cUPQWVa PE Ta oXEDdIa TN HEAETNG.

levikd, o TUNOC OKUPOJEUATOC Mou Ba XpnoIJonoIsiTal yia KGBe KATaokKeur oTa nAaiola Tou

OUYKEKPINEVOU £pyou, Ba kabBopileTal and Tnv UEAETN KAl TIG TEXVIKEC NEPIYPAPEC €ITE KATOMIV

unodei&ewv ano Tnv EmBAEnouoca Ynnpeaoia.
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3.3. EIAH ZKYPOAEMATOZ

3.3.1.

3.3.2.

3.3.3.

3.3.4.

EpyoTa&iako okupodepa (§ 3.7 Tou KTZ-97)

EpyoTa&iakd okupodeua, A&yeTal To okupOdeua aTo onoio o kKUplog Tou épyou (K.T.E.) n
n Ynnpeoia f o EMBAEnwV £xel NARpn napakoAouBnon kai €AeyXo TNG NApaywyncg os
OAEC TIC Paoeig TNG (UAIKA, UnxavnuaTa napaywyng, d1adikaciec avauieng, K.Am.).

EpyooTaciakd okupodepa (§ 3.8 Tou KTZ-97)

EpyooTaociakd okupodeua, Aéyetal To okupodepa oTo onoio o K.T.E., i n Ynnpeoia n o
EniBAénwV 1 0 KATAOKEUAOTNG Jev €xel TIG OIKEG TOU MANPOQOPIEG yia Ta UAIKA, TIG
avaloyieg ouvBeoewg kal Tnv diadikacia napaywyng, eAéyxel 0 YOVO TO ETOINO MPOIdV

oTtn 6€on Nnapadooewg Tou.

'ETOIMO okUpOdepa (§ 3.9 Tou KTZ-97)

'EToIhO OokupOOgua, AéyeTal To oKUpOdENa Nou napackeudaleTal oe andaTaon ano To £pyo

Kal JETAPEPETAl OE AUTO:

a) udetd ano nAfpn avauiEn oe pikep, Pe @opTnyd autokivnTa 1 auTtokivnTa -
avadeuTnpeg (truck - agitators).

B) META ano MePIKA avApIEn TwV UAIK®OV, XWPIC va €Xel Yivel sioaywyrn VvepouU, ME
auTtokivnTa — avapiktnpeg (truck — mixers) kar oAokARpwaon TG Napaywyng KaTd
Tn S1adpopn TOU QUTOKIVITOU.

To £Tolyo okupOdepa Jnopei va eival EpyooTtaciakd (§ 12.1.1 Tou KT=-97) n

EpyoTa&iako (£€toipo epyoTa&iakd okupodepa, § 12.1.2).

MpokaTaokeun
TeAeuTaia oTn XwWPa Pag €xel avanTtuxBei MoAU n MpokaATAoKeUr OOWIK®MV UAIK®V Kdl
oToixeiwv and okupddepa, o POVADEC NPOKATAOKEUNG, YId TIG onoieg 1oxUouv Ta nepi

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

3.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI MOIOTHTAZ

O Avadoxoc Tou £pyou eival unelBuvog yia TNV JIEVEPYEId TNG PEAETNG OUVOECEWC, Yia KABe

KaTtnyopia okupod€uaTog nou Ba XxpnoiponoinBei oTo £€pyo, TNV KATaBoAn TNG OXETIKNAC danavng
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Kal TNV akpifr TNpnon TnG MEAETNG Kal Twv eniBaAlopévwv ando Tov Kavovioud TexvoAoyiag

>kupodepaTog (KTX) diadikaociov Kal evepyelwv. H PeAETN ouvBeoswg Ba yiveTal JE TA UAIKA

(adpavn, TOIEVTO, VvEPO, MpdOBeTA) Mou npayuaT 8a xpnoigonoinbouv OTO €pyo KAl TIG

KaTAaAANAEG NoodTNTEC TwV onoiwv, Ke JIKN Tou QpovTida Kal eubuvn, o avadoxoc Ba anooTeilel

OTO EpPYacTnPIO.

MNa kdbe kartnyopia oKUPOJEPATOC MOU MNPORAENETAl va XPnOoihonoinBei oTo £pyo, N HEAETN

OuvBEoewC npenel va divel:

- Tic avaAoyiec vepoU, TOINEVTOU, AEMTOKOKKWYV Kdl XOvOpOKOKKWY adpavwv katd Bapog, yia
TNV napaokeur] 1m® CUPNUKVOPEVOU OKUPOJEUATOC. =TOV KABOPIOWO TNG MOCOTNTAC TOU
TolgévTou Ba é€xouv AngBei undwn (MAnvV TNG avrtoxng) ol anaiThoEIG avBekTIkOTNTAG MNou
NPOKUNTOUV anod TIC KAIMATIKEC Kal AOIMEC OUVBNKEC TNG BE0EWG TOU £pyou, Tn XPHon Tou, TIG
OUVONKEG KATAOKEUNG KAl AEITOUpYiag Tou KA.

- TIG KOKKOWETPIKEG O1aBabpioelg Twv adpavwy UAIKWV Kal Tou JiypaToc.

- Tnv avrtioToixn kaBion Tou OKUPOJEPATOC KAl TNV ANWAEId KABiong ouvapThnoel Tou XpOovou
(loss of slump) yia 30", 60" kai 90" ano6 Tov xpdvo avauigng.

- Tnv doooAoyia Twv NpooBeTwv nou niBavwe anaiteital r {nTeital va xpnoiponoindouy, yia va
anoktnBouv 1 va PBeATiwBoUV o1 emBuunTéc 1010TNTEC O KGBe B€on kal kaBe kartnyopia,
emITaxuvon n emnBpaduvon nNNEEwc, epyacigoTnTa, K.AM. f Kal yia va ikavonoinBouv ol dAAeg
€101KEC ANAITACEIC.

- Tnv kapnuUuAn Tou Aoyou N/T - avTtoxng nepi Tnv anaitoupevn avrtoxn fa, kata tnv npyp.
5.2.3.3 Tou KT=.

- Tnv gop@n Twv doKIdiwv nou xpnoigonoindnkav (KUBIka r KUAIVOpPIKA).

- Tnv o€Ipa TV KOOKIVWV nou xpnoigonomnenke (Fepuavikd i AYepikavika).

- TIC IKAOVONOIOUKPEVEG €IDIKEC ANAITNOEIG NMOU EVOEXOUEVWC {NTABNKAV.

- Tnv TApPNON TwV €niTaywv Tou KTZ yid TNV NEPIEKTIKOTNTA OE TOIMEVTO AVAAOYWG HEYIOTOU

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

Mpo TNG HEAETNG OUVOEDEWC, Ba yiveTal Eé\eyXog (KAl Ba yvwOoTOMNOIEITAl TO ANOTEAECUA TOU) TNG
MPAydaTikngG oTabunc avtoxnc Tou TOIYEVTOU Mou Xpnolgonoinenke (aveEapTnTwg TUMOU R
KaTtnyopiacg), woTe va ivar duvaTtr n Tpornonoinon TnG CUuvBECTEWC ) va enioNUAiveTal n avaykn
ENAVAANWEWG TNG MEAETNG OUVBECEWG, av auTr n oTadun avrtoxng Tou Tolhévtou (rnou 6a
napakoAouBeital) peTaBAnBei ouciwdWG KATa Tn JIAPKEId KATAOKEUNG TOU £pyou. H HEAETN
ouvBEoswe Ba enavalauBaveral acpalwg, otav aAAadel n nnyn ANWeEwWG Twv adpavwyv, Td
npooBeTa, o TUNOC N N KATnyopia avToXAC TOU TOIYEVTOU K.AM. KATA TIC dlaTA&elc Tou KT
5.2.1.5.

3.5. MAPATQIrd ZKYPOAEMATOZ
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Ma TV Napackeur Tou OKUPOodEUAToC Ta UAIKG Ba avapiyviovTtal anapaiTATwG YE PNXavikoug
avauIKTAPEG, €EONAIOUEVOUC UE TA anapaiTnTa épyava kair EapTAPATA yia TNV akpifi HETPNON
TWV EICEPXOMEVWV UAIKWV KAl TOU VEPOU Kdl TOV KATd BouUAnon kabopiopyo Twv €nmBupnT@v
avaloyiwv. H pérpnon B6a viveralr katd Bapog kal e Tnv akpifeia nou npodiaypdgeral oTnv §
6.6 Tou KTZ. O avapiktipag 6a Ikavonolsi TIG analThoEI§ TOU napapTnuatoc B Tou MpoTUnou
ENOT-346.

& E£TOINO OKUPOOENA MOU HETAPEPETAl HPE AUTOKIVATO — avadeuTApa EMITPENETAl HOVO N
npoodrkn UNEPPEUCTONOINTIKOU, Nou ouvodeUsTal and snavapiEn S1apKeIag TOUAAXIOTOV TPIOV
(3) AenTwv, OTIC Ypryopes OTpopEC Tou avadsutnpa (8 wc 12 oTpo@Ec ava AenTto).

AnayopeUeTal n NpooBnKn UNEPPEUCTONOINTIKOU OTOV KAd0 TNG avTAiac.

Av n npopnBeia €Toigou OKUPOJEPATOC YiveTal and €pyooTdoid Nnapaywync OKUPOdEPATOC auTd

Ba ikavonoloUV TIC aNaITAOEIG Tou apBpou 12.1 Tou KTZ-97 kal 131aiTepa Ta NapakaTw:

a) O unevbuvocg napaywync Kal noidTNTag Tou £pY0o0TACIioU NApaywyrg EToiJoOU OKUPOJENATOC,
0 onoioGg &€xel Tnv €uBuvn yia Tnv noidTNTAd TWV XPNOILOMOIOUPEVWY UAIK®WV Kdl TOu
napadidopEvou okupodEpaTog Ba gival SINAWPATOUXOG NNXAVIKOG JE anodedelypévn euneipia

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

B) To epyooTdoio napaywyng £Toiou okUpOoOENATOG NPENEel va Tnpei MnTpwa kail Alaypaupara
avToxnG TOU NApayohEVOU OKUPOOEWATOC Bewpnuéva and TO KEVTPIKO €pyaocTrplo Tou
YNEXQAE (KEAE) n ando Ta nepipepeiakd epyaotnpia (MEAE) olUugpwva pe Ta dapbpa
12.1.1.7, 12.1.1.8 k.An. Tou KT2-97.

y) To epyooTdocio napaywync €Toiou OKUPOOEPATOG Ba anodaTeEAAEl pe kKGBe gopTio katd Tnv
napadoon Tou OKUPOOEWaTog paldi pe To AeATio ANooToAnG ZkupodEuatog (KTZ-97 apbpo
12.1.1.16) kai AgATio kaTaypa®ng Twv JUYiCEwV TV UAIKQV NApACKEUNG (KaTaypa@iko
PRINTER).

Ta npoteivoyeva and Tov Avadoxo e€pyooTdcia NApAywyng OKUPOJEWATOG, Yid TNV
npounBela €Toipou OKUpodEUATOC OTO €pyo, Ba afoloynBouv and Tn EniBAénouca
Ynnpeoia, n onoia 6a kpivel av 1IkavonoloUv OAEG TIG ANAITAOEIC TWV OXETIKWV d1aTaEewy Tou
KTZ-97, Tou oxediou npotunou EAOT 346, Tou KavoviopoU JIEVEPYEIAG EAEYXOU MoidTNTAC

UANIKOV Kal épywv OEK 332/B/28.03.2001 kar TIC anaitThoel Tng napolodg TEXVIKAG
npodiaypagng.

H olUvBeon kal 0Aa Ta oToIXEia Napaywyng Tou okupodEuaTog Ba kataypagovTal og €IdIKO
ekTUNWTN (OeATio kaTaypagikoU) nou Ba unoBAAAeTal kaTa Tn diapkela KGO oKUPOJETNONG

otnv EniBAewn yia €Aeyxo.
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3.6. META®OPA >*KYPOAEMATOZ

SUppwva pe TO GpBpo 7.2 Tou KT=-97 OTAV N METAPOPA TOU OKUPODEWATOC YiveTal HE
auTokivnTa avadeuTrnpec, 1oxUsl n nap.2 Tou oxediou npotunou EAOT 346, nou opilel wg
MEYIOTO XPOVO aVvAMIENG - METAQOPAC — ekPOPTwONG Tnv 1 %2 wpa, naparteivopevo kata 20

AenTd o€ NepinTwon XpHosws eniBpaduvTh.

O Avadoxoc unoxpeoUTal he OIKA TOU PEOA KAl KATAAANAG €KNAIOEUPEVO NPOOWNIKO VA EKTEAEI

TIG dEIYHATOANWIEG KAl OAOUG TOUG €Mi TOMOU €AEYXOUG.

O1 €Aeyxol moloTNTAC Tou okupodéuaTtoc Ba yivovral and Ta e€pyacTrnpia Tou YMEXQAE, Ta
gpyacTtnpia Twv AvwoTatwv Eknaidsutikwv IdpupdTwv KAl and avayvwpiodéva and To
KEAE/YMNEXQAE epyaoTthpia, pe @povTida kal dandavn Tou Avadoxou, und Tov €AEyX0 Kal Tnv
gykpion TnG EmiBAénoucag Ynnpeaiag.

3.7. KANONIZMOI - MPOTYNA

Kavoviouog TexvoAoyiag Zkupodépatog KT=-97 (®EK 315/B/17-4-97), kabwg kal Ta oxedia
npotunwv EAOT kai or €1dikég npodiaypapeg XK Tou KEAE/YMEXQAE oTIg onoieg auTdg
napangunel.

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

EAOT EN 197-1:2000 >uvBeon, npodiaypd@ec Kal KPITAPId OUPPOpwWONG yia Ta Koiva
TOIMEVTQ.

ToIMEVTA YIA TNV KATAOKEUN €pywv ano okupodeua ®EK 917/B/17-7-01.

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

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

Kavoviopog TexvoAoyiag XaAUBwv OnAiopévou ZkupodépaTtog KTX 2000 (PEK 381/B/24-3-
2000).

Kavoviopog dlevépyelag eAEYXOU MoloTNTAg UAIK®V Kal epywv (PEK 332/B/28-03-01).

DIN 1045/ DIN 1048 yia onAIOPEVO OKUPODEUA

DIN 1045/ DIN 1047 yia donAo okupOdepua.

DIN 4226 yia Ta adpavn.

3.8. KATHIOPIEZ ZKYPOAEMATOZ-XTOIXEIA MNMAPAITEAIAZ
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To okupOdeua diakpiveral o dIAPOPEC KATNYOPIEC avaldoywe TnG avtoxng Tou ot BAiwn, ot
nAikia 28 nueEpwy, TNG EPYACIPOTNTAC TOU, TNG avOekTIKOTNTAC (JIdpKEId OTO XPOVO) Kal TNG
kaTtnyopiac €kBeong oe diagopa nepiBAAiovTd, K.A.M., cUPPwva HE Ta enopeva (eIOIKEG

anaiTnoEeIG NoU Jnopei va undpyouv avaloya JE TIGC avAyKeG Kal TIC OUVONKEG ToU €pyou).

Katnyopieg avtoxng (strength classes)

MNa Tn JEAETN KAl KATAOKEUMR TwWV £pYwV XPNOIdomnoloUvTdl Ol KaTnyopieg OKUpodEPATOC TOU
nivaka 2.2 Tou KT=-97, 6nou o npwTOC apliBuoc kabe katnyopiag opilel TNV XAPAKTNPIOTIKA
avToxn ek@palopevn o€ MPa nou dianioTWVETAl OTAV 0 €AEYXOC YiveTal he KUAIVOpIKG dokipia
dlapeTpou 15 kar Uwouc 30 cm kal o OsUTEPOG TNV XAPAKTNPICTIKI avToxXrn OTav o &€AeyXocC

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

I MPa = 1 N’ = 102 kpiem' Zxnua 1 : Katnyopieg okupodépatog (n.x.
C16/20
C16/2 /20)
/ \
KoMvSpog KuBog
= 157 4
15
30
1 A SUppwva pe Tov EKQZ 2000 n xprAon Tng
'15' "T’ katnyopiag C12/15 o0c onAIOPEVO OKUPOJEUA
EMNITPENETAI POVO YIA KTipld HE TPEIG TO TMOAU
[ = 16 MPa fo =20 MPa

0pOPOUC Kdl XWPIC aUENUEVEG aANAITAOEIC
nAaoTigdTnTag (§ 2.3.2) kai n Xpnon Tng katnyopiac C16/20 yia KTipld PE TPEIC TO MOAU

0pOPOUC KAl au&nUEVEC anaITHOEIC NAQCTINOTNTAC.

TEANOG yia NPOEVTETAPEVO OKUPOdeua dev emITpEnovTal ol kaTtnyopieg C12/15, C16/20 «kai

C20/25, aAAG povov PeydAUTEPEG.
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Mivakag 1 : Katnyopieg okupodéuartocg (KT=-97)

KaTtnyopia o, KUA. fo, KUBOU
OKUPOJEUATOC
(MPa) (MPa)

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

MNépa anod TIC KaTnyopieg auTég oto Eupwnaiko Mpdtuno EAOT EN 206-1:2001, npoBAEnovTal
KaTtnyopieg BAINTIKNAG avToXAC yia To okupodeua péxpl C100/115. O KT=-97 6a 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 PiyuaTa €Xouv €upeia Xpnon OTnV KATAOKEUN £pywv odonoliag kal YevikoTepa
OMouU MpPOKEITAl va KUKAOQOPHOooUV I va oTabueuoouv Tpoxo®opa. O1 1010TNTEC TwV adpavwv
UAIKQV €ival Kpioiung onpaaciag yia Tnv noidoTnTa Tou €pyYou, HMIAG KAl auTd (EPOUV 0oUCIAaTIKA
TO QOPTIO EVOC AOPAATIKOU £pyou evw anoTeAoUv To 90-95% kaTd BAPOG TOU CUPMUKVWHEVOU

aoQAATOMIYHATOG.

O pOAOG TOUC OTO ACQPAATOMIYUA €ivdl KATAAUTIKOG: MHETAQEPOUV Td @opTia kdaBera oTa

UMOKEIMEVA OTPWHATA ME TNV €Adxiorn OuvaTth ouvOpoudn TOU dao@AATIKOU GUVOETIKOU,
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d1aTNPWVTAC TO £€PYO0 OTO OMOI0O CUMMETEXOUV OTNV ApXIKN TOU HOP®n Kal npoadidovrdac Tou

€101KEC I1I010TNTEC avaAoya JE T XpRnon Kadl TIC anaiTrnoelg oXedlaouou.

H nio koivij NepinTwon ac@AATIK®OV PIYUATWV €ival autd nou napackeudlovTtal Ye v Beppo
avaui€n adpavwv UAIK®OV Kal ao@aATIkoU ouvdeTIkoU O CUYKpOTNuaTta avapiEnc. Ta adpavn
UAIKG, a@ou avapixbouyv, nepvave and EnpavTripa HE PAOYIOTPO. XTH CUVEXEId KOOKIVi(ovTal yid
va diaxwploToUv og KAGopaTa PeyeEBoucg kal anoBnkelovTal ge evdldpeod oIAO. O NooOTNTEG
Twv adpavwyv nou anaitolvral yia kaBe avapiypa, duyilovral kal Tpo@odoTouvTadl OTOoV
avapIKTAPA TOU CUYKPOTRAHATOC, O0nou avadevovTal Biala JE TAUTOXPOVO WEKACWO TOou Bepuou
ao@QaATIkoU ouvdeTikoUu. (ASTM D9995-95b)

Ma €1dikd avTioAIoBNTIKO TANNTA KUAIVOPWVETAI MPOENAAEIHPEVN WN@ida N AAAO UAIKO KATA TNV

KATAOKEUN OTPWOEWV KUKAoQopiag NeETA Tn dIdoTpwon Kdl cuunukvwaon.

Ta adpavr nou XpnoigonoloUvTal yia ac@aATika diypdarta npénsl va npogpyovral navra anod
Bpauaon kai va un XxpnoigonoloUvTal oTNV MNPWTOYEVH TOUC HOP@R, WOTE va NPOKUMNTOUV UYIEIG
YOVIOOEIG KAl TPAXEIC €MIPAVEIEG KAl TO OXNUA TOV KOKKWV VA KNV £XEl AVOUOIONOPPIEG
dlaoTdoswv. AvaAoya HeE Tnv XpAon yia Tnv onoia npoopifovtal (ao@aATikd OKUpwTd,
ao@AaATIKEG BACEIG I aoPAATIKG okupodéuaTa) npodiaypa®ovTal ENITPENTA OpIa YId TIC I1ID1I0TATEC
TougG. O1 Kpiolyeg napdueTpol Nou XxapakTnpifouv éva adpaveég UAIKO yia Xpron O ao@aATIKO
MiYMa €ival n KOKKOUETPIKN diaBaduion, To OXAMA TwV KOKKWV, N €MIQAveiakn uer, ol
npoopieic, N 0aBpdTNTA TOU NETPWHATOC, N ANOPPOPNTIKOTATA KAl N XNMIKN OUYYEVEId UE TO

ao@AaATIKO OUVOETIKO.

4.2. KANONI>XMOI

O1 enionuecg 10XUOUOEC dIaTAEeIG yia adpavr acPaATIKOV €pywv gival ol ‘TIpOTuneG TEXVIKEG
Mpodiaypagpec’ A250, A260, A265 Tou 1966 (Ynoupyeio Anuociwv 'Epywv, AletBuvan M3B). MNa
TNV NEPINTWON TWV AvTIOAITONPpWV OTPWOEWV KUKAo@opiac £xel ekdoBei oXeTikn odnyia and To
YMNEXQAE (AekéuBpiog 1985).

To npdétuno EAOT EN 13043 : 2002 - "Adpavr doQAATOMIYMATWV Kal EMIQAVEIAKOV
ENIOTPWOEWY 00WV, AEPOOPONIWY KAl GAA®WV MEPIOXWV KUKAOPOpiac oxnuaTwv", dev kabopilel
anayopeuTika oOpia, nou Oa napapeivel Béua TonikhAG vopoBeoiag, aAAd npoadiopilel Koivn

opoAoyia og 0An Tnv Eupwnaikr ‘Evwon yia kaTnyopiec avaioya pe Tnv e€etaldpevn 1016TNTA.

AOyo Tng naiaidtnTag Twv MpoTunwv Texvikwv Mpodiaypapwv Tou YMEXQAE, OTIG VEEG
ONUONpaTnoEIC TV £pywV npodiaypdpovTtdl cuvnBws npdoBeTEC anaiTrosiC KaAUNTovTag To

KeEVO.
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O1 YEBODOI EAEYXOU AUTWV TWV adpavwyv givail ol €ENG:

XovOpbdkokka — AENTOKOKKA adpavn

AASHTO T-2

ASTM D75

EAOT EN 932-1:1996

M&Bodol AsiypaToAnwiag

AASHTO T-248

ASTM C702

EAOT EN 932-2:2000

M£Bodoc Meiwaong epyaocTnplak®y dEIyNATWV

AASHTO T-27

ASTM C132

EAOT EN 933-1:1998

KokkopeTpikn AvaAuon

AASHTO T-11

ASTM C117

EAOT EN 933-1:1998

Mpoodiopiouoc Nainaing

EAOT EN 933-9: 1999

MnAe Tou peBuAeviou

EAOT EN 933-8:2000

IocoduUvapo auuou

EAOT EN 933-3:1997

BS 812 part 105

Mpoodiopiouog Aciktn MAAkogIdoUC

EAOT EN 933-4:2000

BS 812 part 106

MpoodiopIouOC AiKTn IXANATOG

EAOT EN 933-5:1999

MooooTo enigpaveiov and Bpavaon

EAOT EN 933-6:2001

FroVvIKnOeg 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

Aokiun kpouong (Impact Value)
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AASHTHO T-279
ASTM D3319

EAOT EN 1097-
8:2000

BS 812 part 114

Aokiun avTioTaong oc oTiABwaon (PSV)

EAOT EN 1097-8 anne :

A

BS 812 part 113

AvToxn og enigavelakn anoTpiyn (AAV)

ENOT EN 1097-
1:1996

AvTioTaon os @Bopd (micro-Deval)

EAOT EN 1097-
9:1999

AvTioTaon g anoTpiyn and Tpoxoug PUE KapPpid

AASHTO T-255
ASTM C566

EAOT EN 1097-
5:2000

Mepiexdpevn uypaacia

AASHTO T84, T85
ASTM C128, C127

EAOT EN 1097-
6:2000

Eidika Bdapn kal udpoanoppoPnTIKOTNTA

AASHTO T-19

ASTM C29

ENOT EN 1097-
3:1999

daivopevo Bapog

AASHTO T-103

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

AvVOEKTIKOTNTA 0€ KUKAOUG WYUENG — andwugng

AASHTO T-104

ASTM C88

EAOT EN 1367-
2:1999

Aokiun BgnkoU payvnoiou

EAOT EN 1367-
5:2002

AvTioTaon os Bgpuiko shock
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EAOT  EN 12697- >uvagela Npog acPAATIKA OUVOETIKA

11:2003

EAOT EN 1367- Aokiyry  Bpaopou  “Sonnenbrand” BacdATn  Kai
3:2001 anooUvBeon okwpiag o1drpou

EAOT EN 1097-

2:1998

EAOT EN 1744- XovOpOKOKKEG eEAAPPOBAPC NPOOUIEEIg

1:1999

EAOT EN 1744-1

AnooUvBeon JlaoBsoToUX0OU MUPITIOU YIA OKWPIES
UYIKapivov

EAOT EN 1744-1

AnooUvOeon yia OKWPIEG UWIKAUIVWV

EAOT EN 1744-1

>T1aBepdTNTa OYKOU adpavwyv ano oKkwpia oidnpou

EAOT EN 196-2:1995

>TaBepdTNTa OYKOU adpavwv anod okwpia oidrpou -
npoodiopIiouog o&eldiou Tou Payvnaoiou

EAOT EN
1:2000

1367-

Mpoad1opIoKOC AVTOXNG O WUEN - anowuén

EAOT EN 932-3:1996

Aiadikaocia  kal  opoloyia  via
NETPOYPAPIKA NEPIYPAPN

anAonoinuevn

0dnyia 76/769/EEC

Alapuyn enikivdUvwV ouoi®wV, Ol onoieg ek@padlovTal
og ym?

Filler

EAOT EN 1097- MpoadiopIiouoc palvouevou €1d1koU Bapoug Tou filler
7:2000

EANOT EN 13179- Delta ring and ball

1:2001

EAOT EN 1097- MpoadiopIouOC Tou NopwdouUC ENPoU GUNNUKVWHEVOU
4:2000 filler (Rigden)

EAOT EN 13179- Ap1Bu6c aopaATeviou npoaBeTou filler

2:2001

EAOT EN 1744- AlgAuTOTNTA OTO VEPO

1:1999
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EN 1744-4 . EundaBeia oTo vepo

EAOT EN 196- : T[epiekTIKOTNTA avBpakikwv acBeoToAiBikou filler

21:1994

EAOT EN 459-2:2002 : T[epiekTikOTNTA UdpoEEIdiou TOU aOBECTIOU HIKTOU
filler

EAOT EN 1744- . AnwAsia nUpwong INTAPEVNC TEPPAC

1:1999

EAOT EN 1097- : ®aivopevo BApog XaAapng oupnukvwong o knpodivn

3:1999

EAOT EN 196-6:1994 : EIdikn snigpdveia kata Blaine

4.3. MNAPAIQrikKH AIAAIKAZIA

a) E§opuén

H €E0pu&n Twv neTpwudTwWy nou npoopilovTadl yid Xpnon o€ aopaATikd 8a nNpEnel va yiveral o€

UYIEIC OYKOUG OTO AATOWEIO, NE anoppiyn:

e  OAWV TWV PN KABapwv Kai pn uylov THNHATOV

e TWV NEPIOXWV ENAPNG ME YEITOVIKA NETPWHATA, KN UYIN
e TWV ENIQAVEIGK®WV TUNHATWV TOU PHETWMNOU

e  TWV YAIWOWV ] dpYIAIK®OV NPOCHIEEWVY

e EEVWOV AOINWV UAIKQOV

B) Aiadikacia ©pauong- Kookiviong

'Eva olvnBec ouykpoTNua Bpalong - KooKiviong adpavwyv yia Xprnon o€ ac@aATika anoTeAsiTal

ano:

e [lpodialoyéa vyia anopdakpuvon TwVv enifAAB®V  dpyIAIKOV MPOCoHiEEwY npiv TRV
npwToyevr Bpauon
e OpauoTnpec NpwTOYEVOUG, OEUTEPOYEVOUG Kal TpIToyevouc (TpiBeia) Bpavong
e Kookiva vyia Tnv Tagivounon kai Tnv Onuioupyia OlAQOPETIKWYV KOKKOHUETPIKWV
KAQOPATWV
©a npenel va diveral 131aiTEPN NPOCOXN OTNV €KAOYH Kal aTnv pUBUICN TWV KINXAVNHATWV
Bpalong Kabwg kai oTnVv TpoPodoaoia WOTeE va unv dnuioupyolvTal NpoBARuUaATa ota TeAIKA

npoiovTa Onwg :
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e AUENMEVN NEPIEKTIKOTNTA NAINAANG OTAV AUUO
e UMOMEYEBEIC KOKKOI OTA XOVOPOKOKKA KAAOMNATA

e UnNap&n apylAIKwV NPooHiEEwVY

Y) ‘EAgyxol napaywyng

e To ocUoTnua eA€yxou TNG Napaywyng npeEnsl va nAnpoi TIC NapakaTw npolnobEosIc:

e T[Ipénel va undapxel €EAeyx0C TAUTOMOINONG KAl TWV EVOIAUECWY UAIKDOV KAl TWV TEAIK®V
npoiovtwy, dnAadn diadikaociec eAEyxou TNG napaywyiknc diadikaoiag kal pubuiong Twv
NapapeTpwy Npog eEAAEIYPN TwV ANOKAIOEWY Ano To GTOXO.

e [lp€nel va yiveTal TauTonoinon kalr EAeyXoG Twv BAANTIKWV CUOTATIKOV CUPQWVA HE Ta
Opla nou npoBAENouV ol TOMIKOI KavoVvIOHOi.

e H anoBnkeuon npénel va yiveralr Je eAEyXOUEVO TPOMO KAl KABe anobnkeupévn napTida
UAIkoU va gival nAnpw¢ avayvwpioiun. To anobnkeupévo UAIKO NMpEnel va eAEYXETAl yid
moeavr aAAoiwon Twv ISI0TATWYV ToU.

e To UAIKO Ba npEnel va €ival avayvwpioigo wg nNpog TNV nNnyn Kai Tov TUNO ToU PEXPI TO

TEAIKO onueio nwAnong (ixvnAaoigoTnTa).

4.4. ANTENAEIZEIZ XPHZHZ
Ta adpavn nNou XPNOoIKomnoloUVTdl Yid doOQAATIKO OKUPOdEUa TAaNNTWV KUKAOpOpPIiag ugioTavTal

MeyaAn katandvnaon Kal ol anaiThoeIC Toug gival 101aiTepa auEnUEVEG O oxEan WE Ta undAoina.

>Tov EAAAOIKO Xwpo Ta aoBeoToAlBikaG adpavr unapyxouv os agBovia kal XpnoigonoloUvTal Kal
yla QuTEC TIG £QAPHOYEC. 'EXOUV OPWC TO HEIOVEKTNMA OTI €XOUV TNV TAGN va «yuaAilouvs,
OnAadn €xouv HelwPEVN avTioTaon ot OTIABwON, ME AMOTEAECHUA TNV MEIWMEVN AVOEKTIKOTNTA
TWV £PYWV OTO XPOVO. AUTO WMOpPEi va avTIHETWNIOTEI UE TN XPnon avTioAiodnpwv adpavwy, Ta

onoia kaAunTovTal oav EEXwpIOTH KaTnyopia xprong.

4.5. AMTOOHKEYZH - META®OPA - ZY>ZKEYAZIA
AnoBrkeuon-XeIpiouog

O napaywyog npénel va AayBdvel 6Aa Ta anapaitnTa PJETPA woTe va diaTnpei TNV noidTnTa Tou
napayoueEVOU MpoiovToC TOOO KATA TNV €0WTEPIKNA OlaKivnon Tou anod Tnv napaywyr oTo onueio

anoBeong, KaTtda Tnv anodrKeuon Tou, 600 KAl KATd TNV POPTWON O0TO TEAIKO JECO NETAPOPAC
EidikdTepa, Ba npénel va diveTal 101aiTEpN NPOCOXN OTA NAPAKAT®:
e va diaTnpouvTal kaBapoi —anaAAaypévol and BAABeEpd GUOTATIKA Ol CWPOI TWV TEAIKWDV

npoiovTwv
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e VA AnoQeUyeTdl 0 JIAXWPIOHOC TWV KOKKWV TWV MPOIOVTWV KATA TNV KPOPTWAN TOUG
oTov owpo anobnkeuong (S1aTAPNon KEYIOTOU UWPOUC Tou cwpoU)

e va e€ao@aAileTal n kaBapdTNTa TWV PNXAVNUATWV PETAQOPAC, andbeong, PpopTwonG
(kapdTOEG POPTNYWV-KOUBAC POPTWTH KAM)

e va eAEyXETAI TO ANOBNKEUPEVO NPoidV yia aAloiwon Twv IB1I0TATWY TOU Kal yid

enIHOAUvVon Pe BAAGNTIKEC OUTIEC.

MeTagopd

O1 ouvBnKeg YHETAPOPAC €ival duvaTov va €nNnpeacouv KabopioTIKA TNV MoioTNTA TOU NPOoidvTog
npoc xpnon. Mpenel va AagBavovTal Ta anapaitnTa PJETPA NpooTaciag Téoo katd Tnv odikn 600,

KUpiwG, KaTa Tnv BaAdacaoia YETaPopa Tou.
ZUoKeuaaia

SUppwva pe TIC Eupwnaikeg npodiaypageg, o nepinTwon nou Ta adpavr cuokeudadlovTail, ol
HEBODOI Kal Ta UAIKG ouokeuaaiag Osv NpEnel va JOAUVOUV 1 va anodiyvUouv To TEAIKO npoiov.

>Tnv EAANGDq, dev ouvnBileTal n ouoKeEUAGia ToUug, NETAPEPOVTAl JOVO XUdNV.

4.6. ZTOIXEIA MAPAITEAIAZ
OvoudaroAoyia

SUp@wva Pe TIG EAANVIKES MpodiaypagEc KAl KAvovIoUoUuG n ovopaToAoyia rnou Xpnoidonoleital

yla Ta d1agopa KAAopaTa Kal yia TiG d1a@opeTIKA £idn aoPAATIK@V UIYHNATWV ival n akdAouln:
MNa Ta aoPaATikd oOKUPpWTA: ZKUPA PE PEYIOTO KOKKO 2 12"

Mia TG A0GAATIKEG BAOEIG: @) XAAKI HE BEYIOTo kokKo 1 %" 17, B) YOpUNIAI e BEYIOTO KOKKO
3/411’ r'] 1/2HIY) lel.IOg, 6) 3A

MNa To aopaATikO okupodepa: a) XaAikl Ye peyioTo KOkko 1 2”,n 1", B) yapuniAl YE PEYIOTO
KOKKO 34", | 2",y) auuog, d) naindAn, €) 3A yia Xprion 0 aGQAATOOKUPODEWA HEYIOTOU KOKKOU

1/2 ”

SupQwvia ayopaoTr-npounsuTn

'OAd Ta XpnoigonoloUheva oTo 'Epyo UAIKG UMNOKEIVTAlI dpXIKA Ot £AEyXO MOIOTNTAC, WOTE va
nigTonoinBei 6T NnAnpoUv TIG Npodiaypa®Eg Kal anaiThoeIG Tou €pyou. Ma auTdov Tov okonod n
Ynnpeoia, napoucia Tou Avadoxou, MPOXWPEl oTNV ANWN avTiNpoOWNEUTIKWV JeIyNAaTwy. Tda
UAIKG XpnoigonoloUvTal oto 'Epyo Yovo PETA TNV €EETACT TOUC KAl KATOMIV €YYPAPOU EYKPITEWG

auTwv.
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O £Aegyxoc nou acokeiTal and Tnv Ynnpeoia kal n Npoowpivi, HMECW TNC AVWTEPW EYKPIOEWG,
anodoxn xpnoigonoinong dsv anaAAdoosl Tov Avadoxo and Tnv €uBuvn noioTNTAC TWV UAIKWV
auTtwv Oedopevou OTI €ival 0 ANOKAEIOTIKA UMEUBUVOC vyiad TNV €KAoy TwV UAIK®QV, TNV
XpNoIgonoinon Toug Kal TNV €KTEAEON TNG £pyaciac oupewva e Tnv Mpdtunn TeXVIKN
Mpodiaypagm.

O ap1Budc Twv delyudTwy nou AauBavovTal Kal n ouxvoTnTa delydaToAnyiwy, EKTOC auT®V Nou
npodiaypdgovTal, evanokelvTal kal ornv kpion Tng EniBAénoucacg Ynnpeoiag. H Ynnpeoia €xel
OIkaiwpa va anoppinTel onolodrnnoTe UAIKO akaTaAANANG nolotTnTag (KOKKOMETPIKN diaBaduion,

uyeia, nAaoTikdTNTa, K.A.M.)
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5.2.9 ZQAHNAZ TPIQN KANAAIQN INA EFKATAZTAZH KAAQAIOY ONTIKQN INQN

INTRODUCTION

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

PURPOSE

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

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

SMOOTH CONDUIT SPECIFICATIONS

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

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 lying or any necessary under-piping.

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

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

1.1.2 Material

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

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

e |SO guide 64.2 , Guide for the inclusion of environmental aspects in product standard, draft 9/96;

e |EC guide 109, Environmental aspects — Inclusion in electrotechnical product standard, 1st edition
1995/08

It is therefore preferable to use materials for which recycling procedures are available according to Law
Decree no.22 of 5.2.97 (Italian law), published in the Ordinary Supplement of the Official Gazette, no. 33 of
15.2.97.

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
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18mm Three-channel 15+0-0.5 1.5+0.5-0 36+1.9-0

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

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

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

Table 2: Reel length

Type Length (m)
18mm Single-channel 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
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This chapter describes the tests to be performed on materials and finished products required for type
approval and supply lot acceptance.

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

conduits, in the same atmospheric conditions.

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

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

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

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

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

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

Average softening temperature shall be >115°C.

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

points:

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

1.2.1.5 Melt Flow Index
The test shall be carried out according to the CEIl 20-34/4-1 standard at 190 °C 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 eC and scans from 80 to 140 °C at 10 °C/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.
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e Definition of the OIT as the difference between the instant (t°) in which the temperature reaches

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

1.2.1.7 Diamond black content

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

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

1.2.2 Finished product tests

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

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

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

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

Figures 1,2 and 3.

1.2.2.3 Packing checks
Conformity with the indications given hereto shall be verified.

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.

Test conditions shall be those described for the “normal” conduit category (not the “light” category).
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1.2.2.8 Level of quality
The lots supplied shall be tested in conformity with the UNI ISO 2859 standard, part one.

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

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

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

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 1.2.2.1 ASTM D 2563
inspection
Dimensions
and weight X X 1.2.2.2 -
checks
Packing check X X 1.2.2.3 -
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Marking check X 1.2.2.4 -
Crush test X 1.2.25 EN 50086-2-4
Fold test X 1.2.2.6 EN 50086-2-4
Impact test X 1.2.2.7 EN 50086-2-4
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5.3 TEXNIKH NEPITPA®H EPTAZIQN EFrKATAZTAZHZ

Ta unoyela kaAwdla kKABwC kal Ta UNOYeEld THAHATA TOV unoBpuXiov kaAwdimv 6a

eykabBioTavTal cuppwva pe 1o “Appendix A4”,

O1 oUvdeopol Y/T-Y/B Ba eykataotrabouv e&vTOG AAQKKOU OUPG(®WVA HE TA aAVAPEPOUEVA OTO
Appendix A4, kepdAaio 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 24 optical fibers, 6 fibers, which shall
conform to the latest edition of ITU-T Recommendation G-655 and 18 fibers which
shall conform to the latest edition of ITU-T Recommendation G-652.
Furthermore the supplier shall be compliant with the requirements here specified.

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

The subcategory should provide 100 GHz typical minimum channel spacing.

Fiber attributes

Attribute Detail Value
. . Wavelength 1550 nm
Mode field diameter Range of nominal values 8-11 um
Tolerance £ 0.6 um
Cladding Diameter Nominal 125.0 um
Tolerance +1um
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 N Dimin (A):1460-1550 nm 5.42/90(\-1460)+0.64
Chromatic dispersion coefficient D, (\):1550-1625 nm 3.30/75(\-1550)+6.06
(ps/nmekm) Donay (A):1460-1550 nm 4.65/90(\-1460)+4.66
Dimax (A): 1550-1625 nm 4.12/75(A\-1550)+9.31
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Cable attributes

L. M 20 cables

PMD coefficient Q 0.01%
Maximum PMDg 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 (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 PMDg 0.5 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
i . Wavelength 1310 nm
Mode field diameter Range of nominal values 8.6-9.5 um
Tolerance 1+ 0.6 um
Cladding Diameter Nominal 125.0 mm
Tolerance £1um
Core concentricity error Maximum 0.6 pm
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/nmZekm
- M 20 cables
PMD coefficient Q 0.01%
Maximum PMDq 0.5 ps/Okm
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Cable attributes
. M 20 cables

PMD coefficient Q 0.01%
Maximum PMDg 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, wrapping, [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 he
will submit test reports confirming the declared characteristics. He will also refer the
specification (national or international) according to which the tests were carried out
(ITU specifications or recommendations are preferred). Furthermore, the
manufacturer shall declare the fiber materials as well as the protective materials of
the fibers.

6.1.2 Colors of fiber optics and fiber optics tubes

6.1.2.1

6.1.2.2

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.

The fibers are separated in groups containing maximal 12 fibers. These groups are
held together by a different color yarn.

Group -# 1: blue

Group -# 2: orange

6.1.3 Mechanical characteristics of the submarine cable

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

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

- Core structure of the cable

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

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

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

6.1.4.2 Furthermore, the manufacturer shall submit test reports confirming the declared
characteristics as well as reports ensuring the satisfactory operation of the cable. He
will also refer the specification according to which the tests were carried out (ITU
standards or recommendations are preferred). The test reports will cover at least the
following issues:

- Ageing

- Water Ingress

- Tensile Strength

- Torsional Stiffness
- Reverse Bend

- Repeated Bend

- Impact

6.1.4.3 The test standards for the cables and their accessories are mentioned in I.E.C.
Standard Publ. 60794/latest edition, I.E.C. Standard Publ. 60793 and IEEE 1138 (for
optical requirements) where they are applicable.

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

6.1.5.1 The submarine optical fibers cables shall be bundled to the submarine power cables,

for each separate interconnection.

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 tests repair joints.
Transport the cables to the site and lay the cables and complete the installation.

Make all the necessary after installation test according 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 long time it will take to mobilize personnel
from the cable manufacturer and the required equipment for the repairing, before the
repair vessel will be available on the site of damage.

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

6.5 REQUIRED INFORMATION AND DATA

Contract will include the following data:

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

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

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

qualified to undertake the Projects of this Inquiry.
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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: 24

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

- Non Metallic.

- SZ stranded

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

- Fiberglas armoring protection against rodents

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

Such cables will have the following specifications:

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

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

cables, green LSZH; average thickness > 0.9 mm.

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

green LSZH; average thickness > 1,5 mm.

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

number / Sequential length mark.

(*) Synthetic fillers are allowed

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

IDENTIFICATION CODES
CABLE 4 F.O. TOL4D 4 2(2SMR) / VE

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

CABLE 12 F.O. TOL6D 12 1(12SMR) / EVE

CABLE 24 F.O. TOL6D 24 2(12SMR) / EVE

CABLE 36 F.O. TOL6D 36 3(12SMR) / EVE

CABLE 48 F.O. TOL6D 48 4(12SMR) / EVE

CABLE 60 F.O. TOL6D 60 5(12SMR) / EVE

CABLE 72 F.O. TOL6D 72 6(12SMR) / EVE

CABLE 96 F.O. TOLSD 96 8(12SMR) / EVE

CABLE 100 F.O. TOL10D 100 8(12SMR)+1(4SMR)/EVE
CABLE 120 F.O. TOL10D 120 10(12SMR) / EVE

CABLE 144 F.O. TOL12D 144 12(12SMR) / EVE

CABLE 168 F.O. TOL18D 168 14(12SMR) / EVE

CABLE 192 F.O. TOL18D 192 16(12SMR) / EVE

CABLE 216 F.O. TOL18D 216 18(12SMR) / EVE

CABLE 264 F.O. TOL22D 264 22(12SMR) / EVE

CABLE 288 F.O. TOL24D 288 24(12SMR) / EVE
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Table 2: Identification codes: Single mode loose tube dielectric optical FIBER cable, LSZH

IDENTIFICATION CODES

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

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

CABLE 12 F.O. TOL6D 12 1(12SMR) / MVM
CABLE 24 F.O. TOL6D 24 2(12SMR) / MVM
CABLE 36 F.O. TOL6D 36 3(12SMR) / MVM
CABLE 48 F.O. TOL6D 48 4(12SMR) / MVM
CABLE 60 F.O. TOL6D 60 5(12SMR) / MVM
CABLE 72 F.O. TOL6D 72 6(12SMR) / MVM
CABLE 96 F.O. TOL8D 96 8(12SMR) / MVM

CABLE 100 F.O.

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

CABLE 120 F.O.

TOL10D 120 10(12SMR) / MVM

CABLE 144 F.O.

TOL12D 144 12(12SMR) / MVM

CABLE 168 F.O.

TOL18D 168 14(12SMR) / MVM

CABLE 192 F.O.

TOL18D 192 16(12SMR) / MVM

CABLE 216 F.O.

TOL18D 216 18(12SMR) / MVM

CABLE 264 F.O.

TOL22D 264 22(12SMR) / MVM

CABLE 288 F.O.

TOL24D 288 24(12SMR) / MVM

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

Table 3: Geometrical and mechanical cable characteristics

12/24

strength MVM [daN]

168/1
Cable capacity n° FIBER 4/8 /36/4 926 100/1 144 92/41 288
pacity 8/60/ 20 p 264
72
External nominal diameter 11,5 15,5 16,5 18 20 21 29 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
strength EVE [daN] 120 270 270 270 270 270 350 350
Cable maximum pulling 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
Ne° 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
: +50 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 FIBERSs.

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

Splices are not allowed in the single span length of the provided FIBER.
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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 um
— Cladding non circularity <2 %
— Mode field / cladding concentricity error <1pum

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 pm

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

radius must be: < 0.2 dB.

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

e Other optical parameters

Cut -off wavelength : minimum 1150 nm

maximum 1330 nm

— Chromatic dispersion coefficient (Absolute value)

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

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
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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.

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 <1pum IEC 60793 T
Coating diameter test 245+ 10 um IEC 60793 T

Wired optical FIBER characteristics, optical and transmission

TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATION
Atténuation test Par. 0 IEC 60793 A
Longitudinal uniformity test + 0,055 dB IEC 60793 A
Bending attenuation test <0,20 dB IEC 60793 T
Cut -off wavelength test 1150+1330 nm IEC 60793 A
Chromatic dispersion coefficient test Par. 0 IEC 60793 T
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Zero dispersion wavelength test 1300 + 1324 nm IEC 60793 T
Polarisation mode dispersion < 0,5 ps/vkm ITU-T G.655 T
coefficient test
Environmental and mechanical characteristics
REFERENCE
REFERENCE
TEST VALUE SPECIFICATIO TYPE
N
Pulling test ("Proof Test") 1% IEC 60793 T
Breaking load test ( Weibull diagram) > 3,5 GPa at 63% IEC 60793 T
of breaking
probability
Sensitivity to corrosion dynamic factor «<n» | > 20 IEC 60793 T
identification
Sensitivity to corrosion static factor > 23 IEC 60793 T
identification
(ns)
Primary coating stippability load 1-3,5N IEC 60793 T
Mechanical characteristics tests with various | Breaking load IEC 60793 T
environmental conditions degradation <
50%
Mechanical characteristics tests in saltern, Degradation nd IEC 60793 T
acid and basic solution factor
<50%
Thermal cycles A attenuation IEC 60793 T
< 0.05dB a 1550
nm
FIBER bending test R>3,5m Please refer to T
annex
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
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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"1 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? CEI 20-34/1-3 T
Thrmofluidity index measurement <1 g/10min CEI 20-34/4-1 T
Black smoke content 2-3 % CEI 20-34/4-1 T
Pressure at high temperature 24 orea +85+ 3 °C CEI 20-34/3-1 T
residual thick > 50 %
Low temperature test. Cold flexibility T=-35+2°C CEI 20-34/1-4 T
no breaks
Low temperature test. Impact test T=-15+2°C CEI 20-34/1-4 T
no breaks
PE sheath mechanical characteristics with ageing: CEI 20-34 T
and without hot air furnace ageing 240 hours at 100 + 2
OC;
Acceptance:
breaking load > 12
MPa;
breaking extension >
350 %;
same values after
ageing;
Resistance to the environmental > 48 hours IEC 811 proc. T

degradation(E.S.C.R.)

B

Sheaths LSZH
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LSZH sheath mechanical characteristics with |ageing: CEI 20-34
and without hot air furnace ageing 168 hours at 100 + 2
OC;
Acceptance:
breaking load > 9
MPa;
breaking extension >
125 %;
+ 30 % after ageing;
Alogen gas produced during combustion < 0,3 % HCI CEI 20-37/2
measurement
Smokes density measurement during >70 % CEI 20-37/4 e
combustion 5
ASTM E 662
Tossicity index measurement of the Gas <2 CEI 20-37/7
produced during combustion
Ossigen index measurement > 30 % O, CEI 20-22/4
Gas acidity index measurement ( corrosivity |PH > 4.3 CEI 20-37/3
) by means of PH and conductivity conductivity < 10
measurement uS/mm
Low temperature test. Cold bending T=-25+2°C CEI 20-34
craks absence
Low temperature test. Impact resistance T=-25+2°C CEI 20-34
craks absence
Pressure at high temperature test 6 hours at +80 + 2 CEI 20-34

°C
Residual thickens >
50 %

Water absorption

24 hours at +100 + 2
°C
< 15 mg/cm?

CEI 20-34/1-3

Qils resistance

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

CEI 20-34/1-2
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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. 0

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+288F0O

Mechanical tests

Tensile test

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

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

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

EN 60794 -
El

Percussion test

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

N° impacts = 1in 3
different points;

Acceptance:
neither FIBER

breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E4
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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

Kink test

®=20 x d cable

EN 60794 -
E10

Outer marking lasting test

Comply

See annex

Tightness tests

Water propagation resistance

Comply

EN 60794 -
F5

Long duration water immersion

Comply

See annex

Environ mental tests
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Thermal Cycle Ta=-30 °C EN 60794 - T
Te=60 °C F1
ti=24 h
Acceptance:

at -30 °Cand 60
°C attenuation
increments higher
than 0,05 dB/km at
1550 nm don’t
have to be
measured.

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

have to be

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

7.5.4 Quality levels

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

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

7.5.5 Tests and measurements on single mode optical FIBERs

7.5.5.1 FIBER bending measurement

Laser Barrier method
Overview

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

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

Procedure

93



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

of = 8t/2

The bending radius, R, is related to the bending by:
R = (D* + 8f%) / 25f

Instruments

- Laser barrier for distance measurement.

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

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

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

Reporting

The measures will be accompanied by the following data:

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

The following information shall also be reported:

- Equipment description.

- Calibration data.
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7.5.6 Tests and measurements on optical Fibers materials

7.5.6.1 Characteristics of central Fiberglas element: breaking load, ultimate elongation and
modulus of elasticity
Scope

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

Fiberglass.

Test equipment

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

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

taken from a finished cable removing the plastic coating.

Test procedure

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

the clamping heads is at least 200 mm.

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

recorder inserted.

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

breaking.

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

the test shall be repeated on another sample.
Results

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

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

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

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

no crack shall be noted.

7.5.7 Tests and measurements on finished cable

7.5.7.1 Eight winding test

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

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

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

present Specification.

7.5.7.2 Loop straightening test

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

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

7.5.7.3 Stamping durability control

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

alterations shall be noted at the end of the test.
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7.5.7.4 Long immersion in water

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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Appendix Al: Technical Specification for High Voltage (HV150 kV AC) XLPE
submarine power cables




INDEPENDENT POWER TRANSMISSION OPERATOR

NEW TRANSMISSION PROJECTS DEPARTMENT

2013 ATHENS - GREECE

TECHNICAL SPECIFICATION

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

XLPE SUBMARINE POWER CABLES
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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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1.

TECHNICAL SPECIFICATION PART 1

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

Conductor:

The conductor for both interconnections, shall be stranded conductor, made with
annealed copper, according to the IEC 228 standard and the experience of the
manufacturer, provided such experience satisfies IPTO’s requirements. The cross
section of the conductor must be 300 mm? and the conductor temperature at the

specified maximum power capacity of the cables shall not exceed 90° C.
Insulation
The insulation of the conductor shall consist of:

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

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

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

other equivalent acceptable screen.

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

cables, non magnetic reinforcing tapes must be used.

Corrosion Resistant Covering

An extruded polyethylene covering shall be applied as anti - corrosion protection. The
thickness of the covering shall be determined by the Manufacturer and approved by the
IPTO, based on the overvoltage induced in the sheath in case of fault, as a function of
the installation and the grounding system. However, a thickness of covering less than 1
mm is not acceptable.

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

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

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

zinc - coated low - carbon wires, shall conform to a standard specification for steel wires

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

Manufacturer, unless otherwise specified elsewhere in the tender.

In addition to the above - mentioned main elements,

The cable shall be equipped with all other elements which the Manufacturer deems

necessary for its safe operation and protection, such as jute coverings etc.
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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 ELECTRA No 171, April 1997 and No
189, April 2000 and in CIGRE Recommendation N.490 WG B1.27 (Recommendations for
testing of long AC Submarine Cables with extruded insulation for system voltage above 30 (36)
to 500 (550) kV).

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 ks may be increased by 5 km.

Type Tests

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

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

before bulk fabrication, according to par. 3 “Mechanical tests" of CIGRE
Recommendations W.G. 21-06, published in ELECTRA No 171 and to all relevant
tests mentioned in CIGRE Recommendations published in ELECTRA No 189,
April 2000 and in CIGRE Recommendation N.490 WG B1.27 (Recommendations
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for testing of long AC 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, sealing ends) all after installation
tests, mentioned in the IEC standard no 60840, must be performed. Especially, for the
A.C. high voltage test, if 150 kV network is not available at the time of project
completion, the Contractor must perform the test using the appropriate voltage
generator. For this case, a price will be included at the Material and prices Table for

compensation of the Contractor.
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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
1 Nominal conductor CroSS SECLION .....uuuciirieeiiiiieriiieeeetie e e et e e eai e e e aaeeeeaaeeenes mm?
2. Conductor material o
3. Minimum outer diameter ... e mm
4. Maximum outer diameter ..o mm
5. NUMDEE Of WIF@S o e e e e
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......ccoiviiiiiiiii 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 ....ciiviiiiiiiii e mm
11. Materials used for fillers ...
12. Minimum radial thickness of lead alloy sheath ...........cocoiiiiiii mm
13. Nominal diameter over lead alloy sheath ... mm

14. Nominal composition of lead alloy sheath ..........cccccoiviiiiiiiiciiiies eviiiiienen... 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 .
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........ccccoceiveiininnn,
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.....cooeevvvveiiiiiicicnnenen .

(according to IEC 228]

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

Maximum D.C. resistance of lead alloy sheath

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

Maximum D.C. resistance of armoring at 20°C..........cccoooiviiiiviniieenieenns .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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m
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27.Maximum electrostatic capacitance per phase ........cccoocvviivieiinnns MF/km

28. Zero sequence resistance (FO)......occooveiiiiii e OHM/km
29. Zero sequence reactance  (X0)....ccoooieeiieiiie e e . OHM/km
30. Zero sequence capacitance (Co)....cccccveeveeiieeiieccee e . MF/km

31. Maximum continuous current carrying capacity per Conductor:

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

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

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

Nominal voltage (VO) ..o .
0, 5 Vo (50% of nominal voltage}.....ccccoocvriiiiiiiinie e
1, 5 Vo (150% of nominal voltage) ......cccccceeiiiiiiieiiiiccec e

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

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

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

current rating specified in par. 31.....ccccoiiiiiii e kW/km

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

35.1.1. SUDMANNE SECLION ..oeeieeiceeeee e e kW/km
35.1.2. Underground SECLION ......ccooieiie i kW/km
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35.2. at 50% of the maximum continuous current rating specified in par 31.
35.2.1. SUbMAriNg SECHION ..ccooiiiee e kW/km
35.2.2. Underground SEeCHiON .......cooiiiiiii i kW/km

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

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

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

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

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

37.Three phase armoring loss of cable

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

37.1.1. Submarine section (at the proposed cable spacing in case of three core
CADIE) o ——— kW/km
37.1.2. Underground section (at triangular or flat formation in case of three core
CADIE) e kW/km
37.2. At 50% of the maximum continuous current rating specified in par 31.
37.2.1. Submarine section (at the proposed cable spacing in case of three core
CabIE) kW/km
37.2.2. Underground section (at triangular or flat formation in case of three core
CADIE) i kW/km
38. Surge or characteristic impedance for the submarine cable .................. . OHM/km
39. Surge or characteristic impedance for the land cable .............c.ococ...... . 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 the 150 kV AC XLPE Land Cables -
Texvikn Mepiypapn Ynoyeiou KaAwdiou 150 kV AC XLPE

109



TEXNIKH NEPITPA®H I'IA

MONOMNOAIKA YNOrEIA KAAQAIA 150kV ME MONQZH
ANO ATASTAYPQMENO NMNOAYAIOYAENIO (XLPE)

1. >KOMnoz

H napouoa Texvikn [MMepiypapn npoodiopilel Ta aAnaiTtoUheva TeEXVIKA Kal KATAOKEUAOTIKA
XAPAKTNPIOTIKA HOVOMOAIK®WV Unoyeiwv KaAwdiwv 150kV pe poévwon and dlaoTAUupwWHEVO
noAuaiBulAévio (XLPE), pe aywyo ano XaAko Kabwc Kal TIC analTOUPEVEG OOKIPEC TWV €V AOYW

KaAwdiwv.

II. AESEI> KAEIAIA

Ynoyela kaAwdia, kKaAwdia uWnAng Tacewg Ne povwaon anod diaoTaupwiuEVo NoAualBuAEvio.

III. KANONIZMOI

O €@apuOCIPOG KavoVvIoHOG Yia To ev AOYw UAIKO Ba eival o IEC-60840.

IV. XPH>H

Ta ev Aoyw kaAwdia npodkeiTal va xpnoipgonoindolv yia Ta unoyeia TUANATA TwV dIaoUVOEOEWY

evaAAaooopevou peupaTtog (A.C.) otnv nepioxn Twv KUKAGdwv.

V. XAPAKTHPIZTIKA 3Y>THMATO2

Ta ev AOyw kaAwdia npoopifovTtal va Xpnoigonoinbouv ge oUOTNHUA TO OMNoio €Xel TA
NapakaTw TEXVIKA XapaKTnpIoTIKA:

1. OvouaoTIKn TAon ouoTAUATog (MoAIKN) : 150kV
2. MéyioTtn TGon ouoTAPAaTog (NoAIKR) : 170 kV
3. Baoikr oTtabun povwoswc (ENinedo KPOUGTIKNC TAGEWG) : 750kV

4. ZuxvoTnTa : 50 Hz
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5. ApiIBuoG pacewv 1 3

6. ZTAOUN BPAXUKUKA®UATOC : 31,5 kA

7. Xpovikn d1dpKeIa BPAXUKUKAWPATOC : 1 deutepdAenTo

8. M&B00d0C YEIWTEWG : To ouoTnua Twv 150 kV €ival oTeped
VEIWHEVO

VI. XAPAKTHPISTIKA EAA®OYS KAI OEPMOKPASIES NMEPIBAAAONTO2

Ta ev Aoyw kaAwdia npoopilovral va xpnoigonoinBouv oe €dago¢ HeE Ta akdAouba

XapakTNPIoTIKA:

1. Ogppikn avTioTaon €dagpoug 1 <1,2°Km/W

2. Méon Bepuokpacia dagpoug : 25 °C

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

VII. ANAITOYMENA XAPAKTHPIZTIKA TOY KAANQAIOY

1. OvopaoTikn Taon, Uo/ U(Umax) : 87/150 (170)kv
‘Onou
Uo= 1 Tdon rms YeTa&u aywyou
Kdl ynG f METAAAIKOU pavdua
U=noAikr Taon (rms)
Umax= HP&yioTn NoAIkn Taon (rms)

2. AvToxn o€ kpouaoTikn Taon (1,2/50u¢) : 750kV péyioTn TIFN

3. Avtoxn oes Taon AC, 50Hz yia 30 AenTa : 218kV (rms)
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4. IkavoTnTa YHETAPOPAG NAEKTPIKNG I0XUOC O AEITOUpYia und KUKAIKO (opTio oUUPwva HE
Ta avagepodpeva otnv nap. 3.1.1.1 yia Ta unoBpuxia TpinoAikd kaAwdia oTa 2 akpa:
140 MVA avd diacUvdeon (dev nepiAapBavovTal ol anwAeieg)

5. EEapThApaTta Tou KaAwdiou

:To kaAwdio Ba anoTeAsiTal and Ta €&NG PBacika HEPN:
AywyO, nUIGYWYIHO OTpWHA aywyou, Movwon XLPE,
NUIGYOYIHO  OTPWHA  POVWONG, NUIGYWYIPEC  TAIVIEC
OIOYKWMUEVEC napoucia uypaociac, Mavdla KpapaTog
MOAUBOOU 1 OUYKOAANUEVOU daAoupiviou n ouvdudcopou
oupuaTIdiwv XaAkoU kal Taiviag aAoupiviou kal €EWTEPIKO
pavdua PVC ) HDPE.

IX. ANAITOYMENA XAPAKTHPIZTIKA TOY ArQroy 1oy KAAQAIOY

(=Y

Ul

. ApIBuOG aywywv
. YAIkO aywyoU
. AlaToun aywyou

. 2XNHa aywyou

. Movwon aywyou

AVTOXH TOU aywyou o€
pela BpaXuKuKAWUATOG

: 'Evag (1)
: XaAkog (Cu)
: 300 mm?

: MOAUKAWVOG KUKAIKOU  OXNAMATOG AnOTEAOUMEVOG ano

oupuaTidla  KUKAIKNG  OIdTOMNG, OUVECSTpAuuéva  Kai
OUMNIECUEVA.

: H pgovwon Tou aywyoU BOa anoTeAcitar anod eEwbnuévn

oTpwon unepkabapol dlACTAUPWHEVOU MOAUAIBUAEVIOU
(XLPE). Ta de pnxavikd TnG XAapakTnploTika 6a npenel va
gival oUPPwva Je TIG TINEG Tou nivaka IV Tou Kavoviouou
IEC-60840

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

1. YAIkd Mavdula :  Kkpapa Pb n Al (welded) ) Cu wires with Al tape

2. AkTivikf MpooTacia Tou aywyou
€vavTl vepou Kal uypaaiag : O pavduacg Ba npenel va Napexel akTIVIKNA

npooTaacia €évavT vepoU Kal uypaaciac.

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

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

€pappogoPEVOU KATW anod Tov pavdula.

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

XI. HMIAFQIriMA >TPQMATA ArQroy KAI MONQ>H2 TOY KAAQAIOY

TO6oO TO NUIAYWYIYO OTPWHA TOU aywyoU 000 Kal TO NUIaY®YIHO OTPpWHA Tng MOvVwong eival
UNOXPEWTIKA Kal 6a npénel va napdyovTal yadi Je TNV NOVWON KE TNV JEBODO TNG TAUTOXPOVNG

TPINANAG €EwONONG.

XII. EEQTEPIKOZ MANAYAZ TOY KAAQAIOY

O €EwTepIkOC pavduag Tou kaAwdiou 6a kaTaokeuaoTei dI' eEwOroswc and PVC r; noAualBuAgvio
uwnAnRc nukvotnTag (HDPE) xpwuaTog paupou. H eEwTepikn Tou enigpdveia 6a NpENel va Yivel

aywyign JE TNV NpooBnkn KaTaAANAou aywyigou oTpwuaTog O1' eEwBnoewd.

XIII. >2HMANZH KAAQAIOY

1. To kaAwdio 6a npenel va gpépel oTov eEWTEPIKO ToU Pavoua TIC aKOAOUBEC OnUAVOEIC:
e EJNOpPIKO ONUa KATAOKEUAOTH)

AldTolN Kal UAIKO KATAOKEUNG aywyou

YAIKO HOVWONG

OvopaoTikn Taon Uo/U (Umax).

'ETOC KATAOKEUNG

Ap1Bu0oG oluBaong

2. Eniong otov €EwTepikO pavdla Tou KAAwOioU nNpEMNEl va Undpxel OAPAvon OAIKNG
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NPOOOEUTIKNAC UNKOWETPNONG ava PETPO PNkoug (M) yia To cUVOAO Tou NapayyeABEVTOC
kaAwdiou, yia kGBe diacUvdeon.

H onuavon 8a npénel va sival ave&itnAa ypapuevn de avayAupoug XapakThnpeg/wneia. To
eAaxioTo UWoC TwV XapakTnpwyv 8a npénel va sivar 4mm.

XIV. AOKIME2

O1 JOKIUEC OsIpdc €101KEG KAl TUNOoU Ba Npenel va €ival CUPPWVA JE TOV KAVovIiouou

IEC-60840

A.  AoKIUEC og1pdc

O1 akOAouUBeC doKIMEC Ba ekTeEAOUVTAl O KAOE NAPAYOHUEVO WNKOC KaAwdiou.

1.
2.

AOKIUR HEPIKWV EKPOPTICEWV
Aokiun Taoewcg (dINAEKTPIKNG avToxXnG o€ Taon 50Hz yia 30 AenTad)

B. Ei0iIkeC SOKIUEC

O1 akdAoubeg dokipeG Ba ekTeAoUvVTal O €va HOVO AVTIMPOOWNEUTIKO deiyua Kahwdiou.

1.

2.

6.

7.

'EAeyxoc aywyou

METpNon TNG NAEKTPIKNG avTioTaong ToU aywyou

METpNoN TOU NAXOUC TNG HOVWONG KAl TWV KN METAAAIK®OV HavoUuwv,

METpNon Tou NAYXoug Tou PJETAAAIKOU pavdua

MéTpnon Tng SIGUETPOU ToU aywyoU Kabwc Kal TnG dIauETpou OAOU Tou KaAwdio
Oepuikn OOKIUN opiwv TNG HOovwong XLPE

METpNon TNG XWPNTIKOTNTAC HETAEU aywyoU Kal JeTaAAikoU pavdua

C. Aokluyéc TUNOU

O1 dokIPéEG TUNOU Ba nNpenel va ekTeEAOUVTAl NPOTOU O KATACKEUAGTNG APXIOEl TNV OUVEXN
napaywyn Tou kaAwdiou

1.

HAekTpIKEC AOKIUEC OTO NAAPEC KAAWDIO

O1 dokInEC auTéc Ba ekTehoUvTal o€ deiypa £Tolgou KaAwdiou PAKoug TouAdyxioTov 10
METPWV.

Me €Eaipeon Tnv OoKIun «MeTpnon e@d» , OAEC ol AAAeG OokiyéEG Ba npénel va
ekTeEAE0BOUV dladoxika oTto idlo deiyya. H aAAnAouxia Twv OoKIg®V KaABWG Kdl ol
DOKIUEG €ival wG akoAoUBwG:
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a. AoKIun Kapwng akoAouBoUpevn ano TNV JOKIUM HEPIKWV EKPOPTITEWV

B. MeTpnon @d.

Y. AoKIun TAONC HE BepuikoUC KUKAOUG akoAouBoUpevn and Tnv OOKIUN MHEPIKWV
EKPOPTIOEWV.

0. AoKIun JINAEKTPIKAG avToXNC O KPOUOTIKR Taon akoAouBoupevn ano Tnv OOKIWN
OINAEKTPIKNAC AVTOXNG 0 evaAAAOOOUEVN TAON BIOUNXAVIKAG CUXVOTNTAC.

XV. 2YSKEYAZIA

Ta kaAwdia 6a TonoBeToUVTal O TUNNAvVA KAl Ba npooTaTevovTal PHE Tov KAAUTEpO TpoMo ano
{nuIEC, kKaTd TNV METAQOPA TOug OTOo TOMO napaAaBng Toucg. KaBe akpo Tou KABE WNKOUG
kaAwdiou npénel va oppayicBei katd oTteyavo TPONo APECWE WETA TIG DOKIMEG OTO EPYOOTACIO
TOU KATAOKEUAQOTH.

Ta TUunava Ta onoia 6a npopnBelosl 0 KATAOKEUAOTNG Oa e€ival PeTaAAIKA, oTIBApng
KATAOKEUNG, HWE a&ovec and xdaAuBa, Ikavd va avreEXouv TIC WNXAVIKEC KATAMOVNOEIC Mou
eEaokoUvTal KaTd Tnv dIAPKEId TNG £yKaTdoTaaong Tou Kalwdiou.

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

Kdbe TUpnavo Ba @epel onuavon (site an’ euBeiag oTo TUMNAVO, E&iTE O METAAAIKA HN
diaBpwaoiun nivakida orabepd oTepewPEVN 0’ AUTO) PE TA NIo KATW OTOIXEIA:

- MNKOC KaAwdiou

- @opa EdINAWUATOG

- kaBapod kal PIKTO BAapog
- aplBuodc upBaong

XVI. NMAHPO®OPIEZ MNOY TIPEMEI NA AOOOYN ANO TON ENITYXONTA TOY
AIArQNIZMOY

1. 'Eva AenTouepEC OXEDIO EYKAPOIAC TOUNG TOU KAAwdiou Kal nNARpn neplypaern Twv
eEapTnUdTwyV TOU.

2. NenTopepeic odnyiec OXETIKA PE TNV AKTiva KApnuAodtnTag, Tnv diaxeipion Kai
gykardoTaon Tou KaAwdiou.
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NMAPAPTHMA «A>»

H pn oupnAnpwon Tou napapTAMATog <«A»

npoogopdac.
A. Aywyoc

. OvopaaoTikn diaToun aywyou

. YAIKO aywyoU

. EAaxioTn €€wTepikn dIAUETPOG
. Méyiotn eEwTepIkn JIAUETPOG

. Ap1BOG ouppaTidiwv

0 N O U1 AW N -

B. Hulaywyiya orpwudra

Hulay®yigo oTpwpd UAIKOU

. OvopaaoTikd naxog

. EAaxioTn €€wTepikn dIAUETPOG
. Méyiotn eEwTepIkn SIGUETPOC
. E101kn nAekTpIkn avTioTaon

u A W N =

. YAIKO NUIGYWYILOU OTPWHATOG

Hulay®yiyuo orpwua uovwaong

. OvopaaoTikd naxog

. EAaxioTn €EwTEPIKN OIAUETPOC
. Méyiotn eEwTepikn JIAUETPOG
. E101kN nAekTpIKn avTioTaon

u A W N =

. YAIKO NUIGYWYILOU OTPWUATOG

r. Mévwon
1. YAIKO KATAOKEUNG HOVWONG
2. OvopaaoTikd naxog
3. EAaxioTn €EwTEpPIKN OIAUETPOG
4. MéyioTn €EwTepIKA DIANETPOC
5. MgyioTn OINAEKTPIKN KATANOvNaon

. AvTioTaon aywyouU ot E.P. oTtoug 90°C

. OvopaoTikn dIdueTpOC KABe cuppaTidiou

. MéyioTn avTioTaon aywyou o ouvexEc peUpa oTtoug 20°C
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A. Owpdkion

Mavduac and ouykoAAnuEvo Aloupivio (welded Al)

1. TUnog pavdua kal avaAuTikr guoTacn auTou

2. OvopaoTikd naxog pavdua

3. EAGxI0oTn €EWTEPIKN OIAUETPOG
4. MeyioTtn €EwTepPIKN JIAUETPOG
5. AVTOXI O€ EQEAKUTHO

6. YAIKG kal gToixgia Tng dIaunKoug nNpoaTaaciag EvavTi vepou Kal

uypaaiac

E. EEwTepikO nepifAnua

>uvOeTikoC yavduac and HDPE

1. OvopaoTiko naxog pavoua

2. M&Bodocg kal aToixeia UAIkoU yia TNV aywyiun €nipAaveia Tou

pavdua

>T.ZToIXEia kaAwdiou

1. Méyiotn eEwTEPIKN DIAUETPOG HOVOMOAIKOU
kaAwdiou

2. EAayioTn €&wTepikn SIAPETPOG HOVONOAIKOU
kaAwdiou

3. Enaywyikn avrtiotaon kaAwdiou (XL)
4. XwpnTIKOTNTA KaAwdiou und NARPES popTio

5. MEyioTo peUa KUKA®UATOC (3 KaAwdia) yia GUVEXN
A€IToupyia e Baon Ta oToixeia Twv napaypapwyv V,
VI, VII, IX ka1 X, Bepuokpacia aywyou 90°C kal
MavOUEC YEIWUEVOUG OTO £va AKPO

6. MEyioTo peUna KUKA®WUATOG (3 KaAwdia) yia Guvexn
AeiToupyia pe Baon Ta oToixEia Twv Napaypapwyv V,
VI, VII, IX kai X, Bepuokpacia aywyou 90°C kal
MavdUec yelwUEVOUG oTa duo dkpa

7. MéyioTo pelpa KUKAWMATOC (3 KaAwdia) yia ouvexn
AeiToupyia pe Baon Ta oToIXEia Twv Napaypapwy V,
VI, VII, IX ka1 X, Bepuokpacia aywyou 90°C kal
MavOUeg Pe ouvexn dIaoTaAUPWHEVN Yeiwan

8. MéyioTo peUpa dUo NAapdAANAWY KUKAWUATWY (6
kaAwdia) yia ouvexn AsiToupyia ge Baon Ta oToIxXEia
Twv napaypagwv V, VI, VII, IX kal X, Bgpuokpacia
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aywyou 90°C kal pavdUEeG YEIWUEVOUC OTO £va AKpo

KUkAwpa II........... A
9. MeyioTo peUpa dUo NnapdAANAwV KUKAwPATWV (6
kaAwdia) yia ouvexn AsiToupyia ge Baon Ta oToIXEia
Twv napaypagwv V, VI, & VII, IX kai X, KUKAwpa I............ A
Bepuokpacia aywyou 90°C kal pavoUeG YEIWUEVOUG  KUKAwa II........... A
kal ota dUo akpa
10. Bapocg kaAwdiou e, kg/m
11. EAGYI0TN AKTiva KAQUAUAOTNTAG TOU KAAWDIOU  ivvvviirvieinenennenens m
12. ZUvOeTn avTioTaon KUKAWPATOG BETIKNG  iereeeiereieeeeeenenenen
akoAoubiag (Z1+JR1)
13. ZUvOeTn avTioTaon KUKA®WPATOC UNJEVIKNAG
akoAouBiac (Zo+JR0O) e
14. AnwA&Ieg KUKA®WUATOG (3 kaAwdia)
d. 100% TOU QOPTIOU OE GUVEXN AEITOUPYIA  tivvevrviereenerennes W/m
- 2TOUG aywyoUG e W/m
- 2TOUG METAAAIKOUG HAVOUEG i W/m
- DINAEKTPIKEG
B. 50% TOU OpTiOU Ot ouvexn AsiToupyia
- 2ZTOoUG aywyoUG e, W/m
- 2TOUG METAAAIKOUG HAVOUEC  iiiierereeneraen, W/m
-OINAEKTPIKEG e W/m
15. ANWAEIEG KUKA®WUATOG (6 kaAwdia)
a. 100% Tou QOPTIOU OE OUVEXMN AEITOUPYIA  covvvevvvnininnnen, W/m
- 2TOUG aywyoUG e W/m
- 2TOUG METAAAIKOUG HAVOUEG v W/m
- OINAEKTPIKEG
B. 50% TOU (OpTiOU Ot ouvexn AsiToupyia
- 2TOoUG AywyoUG e, W/m
- 2TOUG METAAANIKOUG HAVOUEC iiiierereeneraen, W/m
- OINAEKTPIKEG e W/m
16. Avtoxn kaAwdiou gg peUpa BPAXUKUKA®UATOG
- gtov aywyé e, kA yialsec
- gro yavdua . kA yia 0,5sec
17. Avtoxn o€ kpouoTiki Taon (BIL) e kv
18. MEyIoTOoG EQEAKUOHOG OE TPABNYHA  iiieieieiereeaenans daN
19. Avtoxn kaAwdiou o€ evaAlacodpevn Taon, 50Hz .. kV
yia 30 AenTa
20. KaAUnTel To Npoo@ePOUEVO KAA®DIO TNG ANAITHOEIC
TnG napaypdgou XIII;
21. XapakTnpIOoTIKN avTioTaon YPAUHNAG YIA TO UMOYEID  .uvvvvviviririniannnnnannns Q/km

KaAwdio
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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 epyacinv yia TNV eykardoraon Tou Ynoyeiou KaAwdiou)
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TEXNIKH MEPITPA®H EPTAZIQN

NMINAKAZ MNMEPIEXOMENQN

1. YNOTEIA KAANQAIA KAI ZYNA®EIZ EPITAZIEZ
2. TEXNIKH MEPIFPA®H EPFAZIQN EProy

2.1. Ekoka®n kal NAApwon XavTakimv Kal AOIMEC XWHATOUPYIKEG Epyaadieg

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 d1apuop@oUhevwy ENIPAVEIDV.
EkoKa@EG XavTakiov Kal AoINwV OKAPUATwV.
AIEUBETNON KAl anopAakKpuvorn NPoioVTWY EKOKAPNG.
ExkOapvwoeic kal ekpI{woelg OEVIPpWV.
Anopakpuvon udaTwv KATa TIG EKOKAPEG.
MeTpa npooTaciag kaTd TIG EKOKAPEG.
Enavagopd ac®aATikwv 0000TPWHATWV.
AnokaTtaoTtaon nefodpouiwyv KA.
®pelapioya kal aoPaiTooTpwan.

Kpaoneda - PeiBpa.

Nnoideg Tunou TRIEFF.

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

2.2.1.
2.2.2.
2.2.3.
2.2.4.

MpounOscia, kal NeETaPopd KAAwdiwV, CWANVWY, AYWYWV YEIWTEWG.
EykaTtaoTraon KaAwdiwv - cwAnvwy.

EykataoTraon aywyoU YEIOMCGEWG.

MpounOsia, JETAPOPA Kal GUVAPHUOAOYNON AKPOKIBWTIWV KAl CUVOECHWV
KaAwdiwv 150 kV.

2.3. TonoB£TNON NAGK®OV — NAEYHATWV — MIVAKIOWY €NICANAVONG

2.4. KaTtaokeun AAKKWV OUVOEOUWV

2.5. KaTtaokeun d1aBAgewy — YKIBWTIONOC TWV KAAwdiwv 150kV
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1. YNOTrEIA KAAQAIA KAI ZYNA®EIZ EPrAzIEzZ

>Ta nAgiold TWV €pyaciov MNOU ava@EPOVTdl OTN CUVEXEId Kal agopouv undyeia kaAwdia,
nepiAaugpavovral kar ol akdAoubec (1 £wg kal 15) epyacieg, TIC onoie¢ o Avadoxog eival
UMOXPEWMEVOC va eKTeAEl, oUu@wva J' autd Nou avagepovrTal oTnv napouca Texvikn
Meplypary NG ZUpBaong. H ekTéAeon Twv €pyacimv auTwv KabBwg kalr kabe aAAng epyaaciag
nou €ival anapaitnTn WOoTE To cUOTNUA TwV KaAwdiwv Tng diaclvdeong va napadobei apTio Kal
£€TOIJO MpoC AsiToupyia, ocUPPWVa HE TIC NApouUoes TexVIKEC Mpodiaypaec kal Toug AleBveic
KavoviopoUcg nou avagEépovTal g€ avTioTolXxa ZUoTnuaTa, YiVETAl Xwpic unoxpewaon KaTtaBoAng
otov Avadoxo 101aiTepou epyoAaBikoU TIHAMAToG, 0edopevou OTI ToUTo €xel AngBei unown oTn
J1apOpPWaN TNG CUVOAIKNG TIMNG TWV EPYATCIMV.

1. H dupeon anokouidn TwvV MNpoiovTwV EKOKAPNC nou nAsovadouv, Onolia Ki av €ivalr auta
(oupnepiAapBavovTtal n enikAAUWn Kalr To unooTpwpa Twv odwv 1 nefodpopiov N
onolwvdonnoTe AAWV €MPAveinVv), 0 XWPOUC ol onoiol kaBopifovral ano TI¢ Apxec. H
dlaxeipion TNG nepioosiag¢ UAIK@WV ekokapwv dUvaTtal va Yivel, OTo METPO nou OJev
gnavaxpnoigonolouvTal, Ye andBeon oe 1I01WTIKOUG XWPOUG YId TOUC onoioug €xel ekdoOei
kal diatnpeiTal og 10xU anairoUpevn and Tn 1oxUouoa vopoBeoia adsia yia TNV €KTEAEDN
EPYACIWV ENIXWOEWY PE XPNON TWV NMPOoiOVTWV MNEPICOEIAs EKOKAPWV.

2. O daueoog kabapiondc TWV XWPWV Mou YivovTal ol Epyaaieg.

3. To kaTaBpeyda Kai n OUPnUKVWON HME pnXavikod dovnTr, o€ OTPpWOelG naxoug 0,20 m
nepinou, Twv NPoidvTwv NAARPWONG XavTaki®Vv Kal AGKK®WY, nou okapTnkav n éxi andé Tov
Avadoxo.

4, H diaudéppwon npavwyv kai nubueva TG Tappou o€ opBoywvViKA diaTour.

5. H xpnoigonoinon auupou AaTtopegiou PEXP! va MikaAu@BoUV Ol MPOOTATEUTIKEG MNAGKEG TWV
KaAwdiwv, Ta KIBWTIA CUVOECEWY Kdl Ol CWANVWOEIC.

6. H npounBeia, ¢poOpTWON, HETAPOPA KAl EKPOPTWON OTOV TOMO TWV E£PYWV TWV NAPAKATW
UAIKOV.

a. ToihgevTonAakwv eniKAAUWNG KaAwdiwv. (HOVo QOpTwOon, MeETAaPopd Kal EKPOPTWON
oTov TOno Tou ‘Epyou).

B. Appou AaTopeiou.

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

0. ToihévTou, yuyou, doBEaTn K.A.M.

€. AOCQAATIK@OV UAIK®OV Kal AoIMwV enavapopac 0do0TPpWHATWY.

oT. MNAakwv, NAakidiwv Kal Aoinwv UAIKOV enavapopdc nefodpouiwy.
n. Z1dnpou onAiguou.

H a&ia Tov ev AOyw UAIKQV KaBwg kalr Tuxov dAAwv ouvapwv, nepiAauBaverar otnv
OUVOAIKHA TIMN TWV €pYACI®V.

7. H peTapopd kal ekpoOpTwan oTIC BECEIC TOU £pYOU TWV UAIK®V Mou napadivovTal ano Tnv
Emixeipnon r Twv UAIKoV nou npounBgvovTtal and Tov Avadoxo.
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10.

11.

12.

13.

14.

H @opTwon, HeETapopa Kal ekpoOPTWaON oTnNV anobrkn Tou Avadoxou TwV UAIK®V Ta onoid
nAeovalouv KaTa TNV eKTEAEON TWV £pywv. 'ONoTE Ta ev AOYyw UAIKG napadivovTtal and Tov
Avadoyxo oTnv anoBnkn TngG Enixeipnong, n ek@opTwaon JIEVEPYEITAl and TO NPOCWNIKO TOU
Avadoyou.

H oppdyion 1 anoo@pdyion TWV OMNWV VEWV 1 UNAPXOVTWV CWAAVWV, PHECA AnO TOUG
ornoioug NPOKEITAl va nepacouv kaAwdia, kabwg kal n ano@pa&n kal o kKabapioPog Toug o<
OAO TO WNKOC TOUG.

H ANWn npoQuUAaKTIKOV METPWYV WOTE va Pn BiyovTal eykaTaoTAosl nou BpiokovTal Yéoa
O XavTakia rj Adkkouc nou okdaBovTal anod Tov Avadoxo.

EvdeikTikd Kal pOvVo avagEpovTal Ta €ENG :
da. Avaptnon f unooTUAWGON CWANVWY UOPEUONG, CWANVWOOEWY K.A.M.

B. AmokaAuywn kaAwdiwv Tng A.E.H., Tou O.T.E., ocwAnvwoewv A.EM.A. - E.AA.,
E.YA.A.Tl. KAM., OUYKEVTPWON TWV UAIK®OV enikaAuwng (ToUBAa, nNAAKEG, AUMOG
8aAaocoag), avaprtnon Twv KAAWOIWV KAl OCwWANVWOEwV Kal enavagopd ToUTwV Of
KataAAnAn 6¢on.

y. [lpooTacia udpoueTpNTWV I EQOCOV YIVETAl avaykKaio, avakaTaokKeun TNG oTNPIENG TOUg
Kal eEnava@opd Toug oTnV apxIkn KataoTaon, Kabwg Kal KATAoKEUr UnooTpwUaTog ano
OKUpOOENa, OOV anaiTeital.

Ma TO OUYKEKPIMEVO €PYO, E£XEI YIVEI EVNUEPWON TWV EUNAEKONEVWV QOPEWV and Tnv
AAMHE AE. O avdadoxog unoxpeoUTal va KAvel OAEC TIGC anapaiTnTeG EVEPYEIEC KAl ENAPEC
ME TOUC EMNAEKOHEVOUG Qopeic (Anfpog, Tpoxaia, YMEXQAE, kAm.), woTe aA@evoc va
e€aopaliosl TNV aopaAn Kal Taxeia dIEKNEPAiWOn TOU €PYOU, APETEPOU VA PEPIYVNAOEI Yia
TNV €€aopalion Twv anapaiTnTwv adeiodoTHOEWV.

Katd Tnv eykataoTtaon Twv kaAwdiwv 150 kV va TnpnBouv OAec ol anooTdosic aoPpaAeiag
anod Ta yeITovika dikTua Onw¢ auTég opilovTal and Toug kavoviopoug WS11-06 kai To
ox€dio AKZA - TI - 36970 yia Ta Aoina diktua OKQ. Eniong o avadoxog £Xel UNOXPEWGCN
vad OUPHOPQP®VETAl PE TOUC OPOUC KAl TIG 0dNYiEC TWV AVTIOTOIXWV OPYAVIOH®V TWV
onoiwv Ta dikTua gUNAEKOVTAl OTNV 00gUON TWV KAAWdiwV.

>TIC UNOXPEWOEIC ToUu Avadoxou eival n npopnBeia kar TonoBETnon Aciou ocwAnva PE 3
kavahiov ®50 yia Tnv TOonoBETnon Tou KAAWOIOU ONTIKWV VAV, KABWG Kal Twv
anapaiTnTwv cUVOECHWY, TWV KATAAANAwV gpeaTiov 70x70 k. Kal KAAUUPATWV TOUC €av
anaiTouvTai, cUPNPWva Ke TiIG 0dnyieg nou akoAouBouUv aTnv Texvikn Meplypan epyaciov
€ykaTaoTraong. Ta TeEXVIKA XApakKTNPIOTIKA TOoUu AEiou TPICWANVIOU ava@EpovTtdl OTO
ke@.III-5 TnG napouaoag Texvikng Mepiypapnc. EnnpdodeTa, o Avadoxog 6a npoundeloel
Kal TonoBeTrosl €va KAAwdio 48 onTIKWV VoV, €vTOC TOU Napandvw ava@epOUEVOU
owAnva. Ta TeEXVIKA XapakTnPIoTIKA Tou KaAwdiou autou avagépovTal oto Ke@.III-4 Tng
napouaoag TexVIkng MNeplypadng.

O avadoxog unoxpeoUTal ME TNV &vap&n Twv €pyaciwv va KAVEl OIEPEUVNTIKEG TOMEG
(TouAdxioTov Tpeig) og BEaelg nou Ba kabopioel n eniBAénouca unnpeoia yia TNV akpipn
avixveuan Tng B€ong Twv UPIOTANEVWV JIKTUWV.
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15.

O avadoxoc unoxpeoUTal, O NEPINTWON AAAAY®V ) TPOMOMOINCEWY TNG 0JEUONG KATA TNV
EKTEAEON TOU €pyou, va Kavel Tnv anapaitntn dlepelivnon Kal HYeEAETn, Tnv onoia Ba
unoBdAAel npog éykpion otnv Enixeipnon. Merda tnv €ykpion o AvadoxoC MMopei va
NPOXWPNOElI OTNV KATAOKEUN apou eEacpalioel TIC anapaitnTeg adelodoTnOEIC.

126



2. TEXNIKH NEPITPA®H EPrAzIQN EProy

2.1. Ekoka@n kdl NARP®WOoN XavTadKi®oV Kal AOINEG 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 oxX€01a TNG HEAETNG.

H d1dvoIEn Twv XavTaki®Vv Kal OKAUUATwyV YNopEi va npayuaTonolsital og onoladnnoTe 6€on A.X.
oc ne(odpopIa, dPOUOUG, XEpoa £DAPn, NPACIEC K.A.M.

O Avadoxog unoxpeouTal va spappolel Tnv diadpoun nou opifouv Ta oxedia TNG HEAETNG, KATA
TNV OI1AGvoIEN TwV XavTaki®V TUMIKAG d1aTouNG Onwc gugavileTal oto oXEDIo TOPNG XavTakiou,
aAAG KAl Xavtakiov auénuevwv Olaotdoewv AOyw Tonikwv eunodinv kabwe kal AdkKwv
ouvOéouwyv. e onueia ormou niBavov va napouciacTei aduvapia | onuavTikn dUuokoAia oTnv
gpapuoyn TnG kabopiouévng 0deuong, autn B aAAaxbei oUpewva HeE TIG 0dnYiec TNG
EniBAénoucag Ynnpeoiag kai 6a yvwoTtonoin®ei oTtov Avadoxo Mpo TnG umnoypa®ng Tng
>Uupaonc.

2.1.1. KaBdipeon dIauop@WUEVWY ENIPAVEIDV

MepiAapBavel xapa&n kai kabaipeon kabe TUMOU KATACTPWHATOC KAl UMNOCTPWHATOG
nefodpopiou 1 0doU (eVOEIKTIKA AVAQEPETAl AOPAATIKOC TANNTAG, OKUPpWTA, NAJKEC,
okUupOdEPa K.A.M) Kai onolacdnnoTe AAANG diauopPpwUEVNG ENIPAVEIAC, Kal onoioudnnoTe
UNoOCTPWHATOG, KaBapIioud, POPTOEKPOPTWAON, METAPOPA Kal anoppiyn TwV MNPoiovTwv
NG Kabalpéoews og BETEIG NOU ENITPENETAI Ano TIG ApXEG.

O1 epyaocieg kabaipéoews Npenel va ekTeAoUvVTal PE €NIPEAEIA KAl PE TPOMO WOTE TO
nepiypaypa TnNG TOMNG va €ival euBUYpAPMo Kal N €MQAVEId TWV XEIAOV KATAKOpUQN
OUNPWVA PE Ta EYKEKPINEVA OXEDIA TNG HEAETNG.

& nepinTwon nou ouvavtnOouv TOIMeEVTONAAKEG, n Kabaipeon yiveral navrta kartd
aKEPAIEG NAAKEC.

2.1.2. EKOKAQEC YAVTAKIOV KAl AOINWV OKAPUUATWV

EkoKa@EG XavTaki®ov Kal oKaupdTwy onoloudrnnoTe oxXhAPaToc Kal dlaoTaoswyv dievepyoUvTdl OE
onoladnnoTe B€on kal cUPPWVA PE TN HEAETN KAl TIG EVTOAEC TNG Emixeipnong (0nwc nefodpouia
Kal OpOpoUG OIaHOPPWHEVOUG N KN, AGKAAUMNTOUG XWPOUG, MNPaciéG K.A.M) Kal o€ €3a®og
onolacdnnoTte PUOEWC, Xwpic va eEaipeital n €E6puEn Bpdaxou onolacdrnoTe GKANPOTNTAG, ME
HOPQWON TWV Npavwv kal diaudéppwaon Tou Nubuéva ot €va eninedo, €0Tw Kal YE napouacia
vepou.

FevIKA ol EKOKAQEC npénel va dievepyoUvTal Je KATAAANAa peoa kar uebddoug, o Avadoxog de
QEpel TNV €UBUVN WOTE PE TNV XPnon KataAAnAwv PETpwv, ol O1ACTACEIG TOU XavTakioU va
gival auTéc nou nepiypdagovTal oTa oxedia, oTnv napouca Texvikn Meplypagr Kail oTic odnyisg
Kal evTOAEG TNG EniBAeywnc.

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
g€uBblvn Tou Avadoxou, cUppwva Pe Touc Nopouc kai TIG diaTd&eic, TIC TuxOv unodesi&sic Kkal
EVTOAEG TNG Enmixeipnong kal Twv appodiwv ApXwv Kdl onwaodnnoTe kKatd Tpono nou va pnv
eunodileTal n opaAn kai aocpaing Kukhopopia nelwv kal oxnuatwyv. H diaxeipion Tng nepicosiag
UAIKQV ekoka@®Vv dUvaTal va yivel, oTo YETPO nou dev enavaxpnoigonololvTal, Je andbeon oe
10IWTIKOUC XWPOUG YId TOUC ornoioug €xel €kdoBei kal diatnpeital o€ 1oxU anaiToUPevn anod Tn
loxUouoa vouoBeoia adsia yia TNV €KTEAEON €PYACIOV EMNIXWOEWV HE XPNON TWV MPOiovTwV
NepPiooEIag EKOKAPWV.

2.1.4. EkBauvwoeic Kal ekpl{WaeIC OEVIPWY

O1 ekBapvwoelc kal ekpIl{woeic deEVOpWV KABWC KAl n €V YEVEl AVTIUETWNION KABE napopolou
npoBAfKaATOG, NnpaypaTtonoliouvTal oto Badud nou anaiToUvTdl yia Tn OIEVEPYEIQ EKOKAPW®V KAl
KaToniv oXeTIKNG adeiag, epogov anaiTeital.

2.1.5. Anopdakpuvaon udaTwV KaTtd TIC EKOKAPEC

MNa va yivovTal EvTeXva ol EKOKAPEC NpENel va anopakpuvovTtal Je avTAnon n JE QUOIKA pon,
MEoa ano Ta Xavtakia r] Toug AGKKoug, Ta onoladrnnoTe vepd Kal va avTigeTwnileTal onolodnnoTe
OXETIKO MpOBANUa. H OIOXETEUON TwV VEPWV MPENEl va YIVETAI O (PUOIKOUG amNMOdEKTEG N
aywyouc Twv OUBpIwv PE TPOMNO Nou va ano@eUyeTal n dnuioupyia NpoBANUATWY OTNV NEpIoXn
Kal va anokAEgieTal n npokAnNon atuxnuaTtwv.

Eniong npénel va eEao@alileTal n eAsUBepn pon Twv vepwv anod T’ avavTl Kal va €ynodileTal n
€10ponN TOUTWV OTA XavTdakiad Kdl Toug AaKKoUG.

2.1.6. MéETpa npooTaaciac KAtd TIC EKOKAMEC

Kata Tn O1dpKela TwV EKOKAP®V KAl YEXP! TNV OPIOTIKN €MNiXwoN TwV XavTakiov, o Avadoxog
€ival unoxpewpevoc va naipvel 0Ad Ta YETPA Adopaleiag, yia TNV nNpooTacia Tou NMpoownikou
TOU, TOU OMoIoudnnoTe TPiTou KABw¢ kKal OAou Tou UAIKOU KAvovTag Xprion onuaTtwy, epudpwv
PWTWV KATA Tn vUXTA, VUKTOPUAGK®WV Kdl ornoloudrnoTe aAAou PETpoOU €iTe enIBAAAETal ano Tn
VOpO0Beoia kal TOUG KavoVvIOUOoUG, €iTE KPIVETAI OKOMIPO Kal anoTeAEoUaTIkO. EidikdTeEpa yia Tnv
€€ao@dAion Tou avoiyhaTog Tou XavTakioU Kdl TNV anopuyn KatoAliodnocwyv cabpwv dapwyv, 6'
anaiTnBsi avTioTApIEn kal ora dUo XeiAn Tou xavTtakioU pe oavideg diaoTtdoewyv 4X0,30X0,05 m
nou Ba g&€xouv and Ta XeiAn TNG ekoka®nc katd 5 cm kair 6a oTepewvovTal PETAEU TOUCG ME
dokapia (EUAIva 1 peTaAAIkd) r aAAa €EapThApaTa avTioTAPIENG, KATA TETOIO TPOMO WOTE va
ano@elyovTal TO0O N UNOXWPENCN TWV TOIXWHATWV TOU XavTakioU, 600 Kal N evOEXONEVN NTWON
TWV NPOIOVTWYV EKOKAPNG HECA OTO XAVTAKI.

MNa To okond auTto o Avadoxog npenel va d1abéTel Tnv anapaitnTn EuAeia kal Ta anapaitnTa
eEapTnuara.
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Eniong o Avadoxoc unoxpeouTal npliv TNV &vapén Twv e£pyaciov, va enideisl €1 Tnv
EnBAEnouca Ynnpeoia, noodTnTa EuAciag TéETola n onoia va KAAUNTEl PAKOC XavTtakiol  XIAiwv
METPpwV ( 1000 m ) kal n onoia va €EunnpeTei TIC AVWTEPW aAvaykeg. EkTdc and Tnv napandavw
enévduon Tou XavTakioU Ba npenel KAl To UNOAOINO PJEPOC TOUC XavTakioU va npoorateUeTal anod
€VOEXOHEVN MEPIKN N OAIKA unoXwpnon o' 6Ao To PAKOC Tou Kdl aveEapTnTa ano 1o Babog Tou.

2.1.7 Enavagopd do@aATIKwV 0000TpWUATWY

H enavagopd Twv aAoPAATIKOV 0000TPWHATWY, £POCOV Oev NpoBAEnsTal dIAPOPETIKA OTN
HEAETN, N emiBaAAeTal anod TIG Gdelec Twv ApX®V, NPAyPATONOIEiTAl CUVONTIKA WG £EAC :

2.1.7.1. AnoénAwon Twv TUNUATWV TOU ac@AATIKOU TANNTA, OTNV MEPIOXN TWV XEIAWV TNG
TAQPOU, MOU £XOUV XaAapwoel (pnydaTwBei) péxpl Tou oTaBepol HEPOUG TOU  AHPMOXAAIKOU
€dpdoewe.

2.1.7.2. ZupnAnpwon He dapgoxdAiko Tng TML.T.M. 0.155 (3A), epdoov anaiteitar Kai
OuUNnUKVWON auToU, Ye ouyxpovn diaBpoxn kal xprnon dovnTikoU PnXavnuaTtog HeEXp! BaBuou
ioOU MPOGC TN CUPNUKVWON TOU AUPOXAAIKOU, HE TO OMoio €xel eniXwOei n TA@pPo..

2.1.7.3. MpoendAsiyn TNG €M@AVEIAG TOU PE aAo@PAATIKO OldAupa Tng M.T.M. A.201 n 6&vo
ao@aATIKO YyaAakTwpa okupodéuaTtog Tng TM.T.M. A.203, e@ocov pnopei va Odiatedbei o
anapaiTnTog XpOvog wPINAVOEWC TOUG.

2.1.7.4. AidoTpwon dU0 OTpWOEWYV AoPAATOoKUpodEPaTog TNG MN.T.M. A.265, 0€ CUUNUKVWHEVO
naxoc 5 cm yia kabe oTpwaon, avaloyad HE TIC €VTOAEC Tou EvreTaApévou MnxavikoU Tng

Enixeipnong.

2.1.7.5. ®opToekpOPTWON, HETAPOPA KAl anoppiyn TWV MPoiovTwV anoEnAwoews Tou TANNTA,
Kabwg €niong Kal TWV NEPICOEUPATWV TWV UAIKQOV aNoKATAoOTACEWG, NANPNG kabapiopog Tng
enmipavelac Tng odoU kal napadoaon oTnv KUKAogopia.

O avwTEpw ava@ePOUEVOG AC@AATIKOG TAMNTAG and ao@aATOOKUPOdegua eivalr duvaTto va
KaTaokeualetal oUPQwva Pe AAAN Texvikn npodiaypaer Tou Y.A.E. (n.x. Tnv M.T.M. A.245),
€(QO0OV 0l TOMIKEC OUVONKEG 1 Ol anaITHOEIG TwV dphodiwv Apxwv nou xopnyoUv TIG AdEIEG TO
eniBdAAouv, cUNPWVA NAVTA PE TN HEAETN.

MeTda Tn d1A0TPWON KAl CUMNUKVWAON Tou dduoxdAikou Tng M.T.M. 0.155 (3A) kal npiv ano TIG
€PYAOCieg anokaTaoTAoEwWG TOU AoPAATIKOU TANNTA, EKTEAOUVTAI Ol EPYACieq ANOENAWOEWG TWV
TUNMATOV TWV XEIAQV TNC TAPPOU, NMoU £XOUV XaAApWOEL.

O1 gpyaciec auTEg ekTeAOUVTAl PE PEYAAN NMPOCOXN XEIPWVAKTIKA N ME PNXAVIKA PECA Kal KaTd
TETOIO TPOMO, WOTE TO TEAIKO MEPIYpAPMA TNG TOUNAC va anoTeAsiTal govo ano eublypaupa
TUAUATa, napaAAnAa rn KabetTa npoc Tov agova TnG Tappou.

Tnv ano&EnAwon Twv XaAap®wVv THNHATWV TwV XEIA®V TNG Tappou akoAoubei ano&nAwaon Tou
AUMOXAAIKOU £D3pA0EWC EPpOOOV KAl AUTO EXEI XAAAPWOEl, HEXPI TOU oTABePOU TOU TUNHATOC.

Ta npoiovTa anoEnAwoswg f anopakpuvovTal dueoa rf dieuBeTolvTal Kal gvanoTiBevral kaTd
TETOI0O TPONO WOTE va MPnv napeunodifouv Tnv kivnon nelwv kal oxnuaTtwv. AkoAouBei n
OUMNANPWON TNG TOUAG ME appoxaAiko Tng M.T.M. 0.155 (3A) kai n TEAIKR ouPNUKVWON TNG
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EMNIPAVEIAC, NOU NPOEKUYE anod TNV dnoENAwaon Twv XaAap®yv TUNHATWY Kal TNV apXIKn enixwon
HE AUHOXAAIKO, HE dOVNTIKO hNXavnua kai guyxpovn diaBpoxn.

MeTd TnVv TEAIKN oUNNUKVWON, €pOoov anaiTeital, kabapileTal Ye okoUuna kai he KABe enip€Aeia
n enipAavela Tou aguoxaAiikou and kabe xaAapd UAIKO.

Navw o' autd yiverar aoPpaATikn nposndAsiwn Tunou ME - O nou yiveral Bacel Tng MN.T.M. AZ. -
11 kar A.201.

AkoAouBei n didoTpwon, v Bepuw, TANNTA anod acpaiTookupddepa Tng M.T.M. A.265, os duo,
N NePIOCOTEPEC €dv auTo enmIBAAAETal ano TIC ApHOdIeG ApXEG, OTPWOEIC TEAIKOU ndxoug 5 cm
€kaoTn, oUPewva NAvrta HE TIC €VTOAEC KAl TIC 0dnyieg Tou EvTeTaApévou MnxavikoU Tng
Enixeipnonc.

1. H kaTaAANAn Bepuokpacia dIAOTPWOEWCS TOU ACPAATOMIYHATOG, KupaiveTal peTta&u 120
kal 135° C.

2. H oTpwon 6a CUPNUKVWOVETAl aveEApTNTa PE INXAVIKA NESA, HEXPI APVNOEWC.

3. AnayopeUetal n OIA0TPWON AOPAATOOKUPOOEPATOG €4V Ol KAIPIKEC OUVONKeEG eival

akaTtaAAnAeg, kata Tnv kpion Tou EvTeTaApévou MnxavikoUu Tng Enixeipnong n n
aTyoo@alpikrn Bepuokpacia gival katwTepn Twv 10° C.

4, H didoTpwon Tou TANNTA 64 npaypartonoleital anod €IJIKEUYEVA OUVEPYEIAd Kal n
OUPNUKVWON auTou, ev BepP®, YOVO PE PNXavika pgeoa, dnAadn dovnTikd pnxavhuarta
Kal 0d00TPWTHPEC.

5. IdiqiTepn enipéAeia nNpénel va diveral atn dIdoTpwaon TNG TEAIKAG OTPWOEWG TOU TANNTA,
WOTE N OAN KATAOKEUN va divel TNV €IKOvVA TNG APTIAC €KTEAECEWG, KN OIAKPIVOUEVN,
and To unodAoino 0doOoTPpWHA.

6. O1 epyacieC anokaTaoTAOEWG TOU ao@aATIKoU TannTa BGewpolvTal OAOKANPWHEVEG
MOVO HETG TNV (QPOPTOEKPOPTWON, METAPOPA Kal anoppiyn TwV MNPOiOVTWV
ano&nNAWOewe Tou TANNTA KAM. O BE0N MOU EMITPEMOUV Ol APHODIEG APXEG KAl TOV
€nNIPEAN kaBapliopo Pe okolna n kal vepd €av anaiTeital, TG eNpAaveiag Tng TOUnC.

2.1.8. Anokatdotaon nelodpouUiwyv KAM.

Anokartaoraon TeXVNTOV nAakwv f nAakidiwv nelodpopiowv voeiTalr poévov KaTd aképaia
TepAxla. ApxXIka enavagEPETdl To UNoOoTpwHa anodo okupodepa C 12/15 naxoug 2 cm Kal navw
Tou OlaoTpWVETAl aoPeoToToigevTokoviaua 1 : 4 Twv 350 kg Toigévrou naxoug 2 cm Kai
TOnoOsToUVTAl Ol MAAKEC, IDIEC ME TIC MpoUndpXouoec, E€vTeXva oOTnv idld Yevika ME TNV
npoUnapxouoa d1ata&n oc aA@adid PE TIC NAPAKEINEVEC NAAKEC. TO APHOAOYNHA TWV MAGK®V
yiveTal ge ToigevTokoviapa 1 @ 2.
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2.1.9. O®peldpioua Kdi aoQaATooTpwWon

Epbdoov ol anaithosic Twv appodiov ApX®V nou Xopnyouv TIG adeleg, €niBAAAOUV MPOCBETEC
AOQAATIKEGC epyaciec dnA. @peldpioya KAl  aopaATooTpwon, TOTE ol epyaciec  BOa
npaypartonolouvTal g £ENG:

A. Zg pPn aoc@AATooTpWHEVN TAPpPO

1.  Aqaipeson 0,10 m uAikoU 3A, cupnUkvwon Pe ouyxpovn diaBpoxn kar xpron dovnTikou
HNXavhAuaTog TNG Tagppou.

2. MpoendAeiwn TnG enmpdveiag Tou (3A) pe ao@aiTikd diahupa Tng M.T.M. A.201 3 6&vo
ao@AATIKO YAAGKTWHA okupodéuaTtog Tng M.T.M. A.203, spooov pnopei va diatebei o
anapaiTnTog Xpovog wpIPAavoews Touc.

3. AlgoTtpwon udiag n dUo oOTpwoewv acpaitookupodépatoc Tng M.T.M. A 265, ot
CUMNUKVWHEVO naxog 0,05m.

4,  Jupnukvwon TnG oTpwong aveEapTnTa YE PNXAVIKA HECA YEXP! APVAOEWG.

5.  ®pelapioya unohoinou nAdTtouc (NAdTog anairn®év and Tic Apuodieg Apxec peiov 0,8m)
kal Badoug 0,05m.

6. Anopdkpuvon TwV NpoidvTwv ano&nAwoswyv.

7. ZkoUniopa WYe anoppo®nTiKn okoUna OANng Tng emM@aveiac.

8. MpoendAsiyn OANG TNG €mM@AVEIAG ME aAC@AATIKO dlaAupa Tng M.T.M. A.201 1 o6&ivo

aoQAATIKO YaAdKTwpa okupodepatog Tng M.T.M. A.203, epooov pnopei va diaTtebei 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. £ doQAATOOTPWHEVN 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, MNpoendAsiyn OANc Tng enipdveiag PE aAoPAATIKO OidAupa Tng M.T.M. A.201 1 o6&vo

ao@aATIKO yaAdkTwpa okupodéuatog Tng M.T.M. A. 203, epbdéoov pnopei va diatebei o
anapaiTnTog Xpovog wpIPAavoeEwG TOUC.

5.  AldoTpwaon TeAIKNG OTPWONG KUKAOQOpPIAac CUMNUKVwHéEvou naxoug 0,05 m oe OAn Tnv
enmipaveia, he M.T.M. A.265.

6. ZupnUKvwon TNG OTPWONG AVEEAPTNTA PE PNXAVIKA PEOQ.

7. 'Onou anaiTeital, oTnVv TEAIKN OTPWON KUKAOQOpPIiag kal aTig dUo MnepIinTwoelg 6a yiveral
EUMEN avTioAioBNTIKWV Yneidwv.

2.1.10. Kpdaoneda - PeiBpa

H epyacia autn nepiAauBavel TNV agaipeon Twv unapXovtwyv Kpaonedwv N peibpwv, €av Kal
ornou autd anaiTeital, TNV anopdkpuvon TwV NPoioVTwY €KOKAPNG, TIC AVAYKAIEG EKOKAPEG yia
KATAOKEUN VEWV KPaonedwyv N peiBpwv kal Tnv anokataocTacr Toug, cUP@WVa KHE TIG anaiThoElg
Kal odnyieg Twv appodinwv apxwv kai Tng EniBAsyng.
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2.1.11. Nnoidsc TUnou TRIEFF

H epyaocia auTtn nepiAaufdvel TRV agaipeon Twv unapxovtwyv vnoidwv Tunou TRIEFF, av kai
onou autd anaiTsital, TNV anoPakpuvaon TWV NPOoiOVTWY €KOKAPNG, TIC AVAYKAIEC EKOKAPEC YIa
TonoBETNON VvEWV vnoidwv TUNou TRIEFF, Tnv npounBesia kai JeETa@opd NMPOKATAOKEUAOUEVWV
vnoidwv KAl TNV anokataoTracn Toug, CUP(WVA KE TIC ANAITACEIC KAl odnyYieg Twv appodiwyv
apxwv kal Tn¢ EniBAswng. ZTta oxe€dia Tng napoucag TexVvikng [MMepiypapnc ouvanTeTal
evOEIKTIKO Ox£€D10 TOMNG vnoidag Tunou TRIEFF, onwc autr kaBopiletalr and TIC apHOdiec
unnpeaiec Tou YMEXQAE.

EMNIZHMANZH: Katd Tnv eKTEAEON TWV KATAOKEU®WY and OKUPOOEHUd, XWHATOUPYIKOV
EpYaciov, pyacinv odonoliag kar 6noiwv AAA®WV €pyaciov anairouvTadl yid TNV uAonoinon Tou
napovToc €pyou KABwWC Kal yid Ta UAIKG nou npOKeEITal va Xpnoihonoinbouv oTIC napandavw
gepyaoieg, npénel va TnpouvTtal ol EAAnvikéEg Texvikeg Mpodiaypagec (ETEM) nou eykpibBnkav pe
To ®EK 2221/30-07-2012, népav Twv TEXVIKWV Npodiaypapwyv nou ava@epovTal aTnv TexVIKN
Meplypadr] Tou €pyou, TWV OMNoiwV UNEPIOXUOUV WG NAEOV NpOoPATEG.

2.2. KaAwdia — OWARVEG — aywyoi YEIOOEWG — ZUVOECHOI - AKPOKIB®TIA

2.2.1. MpounBsia kai JETAPOPA KAAWDIWV, OCWANVWYV, AYWYDOV YEIWTEWC

H npoundeia Twv kaAwdiwv 150 kV XLPE 6a yivel cUuQwva Pe Ta ava@EePOPEVA OXETIKA OTNV
SUuBaon. Ta kaAwdia 8a cup@wvoUV Pe TNV avTioToixn Texvikn MNeplypadn.

Ta kaAwdia 6a napaAn@BoUv €ni CUOKEUAOUEVWY HETAAAIKWV OTPOQEIWY, OTA WNKN MOU £XOUV
unoAoyloTei and Tov Avadoxo, cUPPwVa PE TNV HEAETN KAl TNV €MITONOU dlEpelvnon.

IdiaiTepn npoooxr 6a npénel va diveTal kKatd Tn JIApKEId TwV QACEWV TNG QOPTWONG Kal
EKPOPTWONGC TWV OUCKEUAOUEVWV HETAAAIKOV OTPO@EiWV, yia TNV Anopuyr KAKWOEWV TOUG
TOoo oTa idia (NnapapopPpwueva NTEPUYIA KUAIONG, Napauoppwaon onng agova TUPNAvoU K.A.M.)
000 Kdl OTO CUOKEUAOWEVO 0’ auTd KaAwdlo.

MeTd Tnv TOonoBETnon Twv KAAWdiwv, Ta ev AOYw oTpo@eia, Keva f Ye anokoupaTa kaiwdiou,
B6a anopakpuUvovTal g€ CUVTOPO XPOVIKO JlAcTnua ano To €pyoTd&lo pe £€Eo0da Tou Avadoxou
WOTE va Pn dnuioupyeiTal NpoBANUa oTnv KUkKAogopia nedwv Kal oXnNUATwyV.

H npounBesia, (OpTOEK@OPTWON  Kal METAPOPA Twv owAfvwv PVC n PET nou mBavwg
anaiTolvTal yia TNV eykatdoTaor Twv KaAwdiwv 6a yivouv pe eubluvn kal €€oda Tou Avadoyou.

MNa TIC avdaykeg VYeiwong Twv AdKKwV ouvdEopwv Ba yivel npoundeia NoAUKAWVOU,
ENIKAOOITEPWHEVOU YUPVOU aywyoU yeiwong, diatoung 1x50 mm2 Cu kabwg kal papdwv
VEIMOEWC anod avo&eidwTo XaAuBa PNKOUC TPIWV PETPWY, av KpIBei anapaitnTo.

H npounBeia, QOPTOEKPOPTWON KAl HETAPOPA TWV NApandvw UAIK®OV KaBwc kal kabe aAiou
MIKpoUAIKOU Mou anaiTsiTal yia TNV £yKaTaoTaaor] Toug 6a yivouv pe £€€0da Tou Avadoxou.

H npounBeia, YeTapopd Kal TonoBETNON TOU KAAWDIOU ONTIKWV IVWOV Kal 0noiou aAAou UAIKOU
gival anapaitnto yia Tnv ev Adyw epyacia, Oa yiverar and Tov Avadoxo, oUPWVA HE TIG
npodiaypagec Nou avapepovTal oTo Kep. 7 TNG napouaag 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, Ba yiveral and Tov Avadoxo, cUPpwva HE Td
avagepodpeva oto kKep. 5.2.9 Tng napouoag Texvikng Mepiypapng. E@ocov anaiteiTal
TONOBETNON @PEATIOV KATA MNAKOG TNG 0dguonG Tou Aeiou owAnva 3 kavadiov ®50 vyia
dlEUKOAUVON TNG TOMoBETNONC TOou KAAwdiou ONTIKWV vy, B6a TonoBetnbolv @pedTia
dlaoTdcewv 70x70cm, cUP@®VA Kal Je TIG 0dnyieg TNG eniBAswnc.

2.2.2. Eykardaoraon KaAwdiwv — cwANVwv

O Avadoxoc 6a npenel va eykaBioTd Ta undyeia kaAwdia 150 kV, cUppwva Pe Ta akoAouba:

OI gpyacieg eykaTaoTaong ouvioTdaTal va yivovral o dUo PETWNA MPOKEIMEVOU va HEIWOE o
OAIKOC XpOVOC €yKATAOTACNG.

MeTda Tn d1GvoIEN TwWV XAVTAKIOV TUMIKNG dIaTOUAC, aAAG Kal XavTakiov duEnuevwyv d1aoTaoswy
AOY® TOMIKWV €Pnodiwv cUPpwva Pe TNV Texvikn Mepiypapn Tou ‘Epyou kal Ta ox€0ia HEAETNG,
o Avadoxog B6a TonoBeTei To NpwTo (1°) oTpwua AenNTOKOKKNG AUMOU AAQTOMEIOU, €nIXpiopaTog
Kal 0xl OKUpodEPATog, naxoucg 10 cm kal Nndvw OTo OTpWHA auTo, Ba TonoBsToUvTal €I10IKA Yia
TO OKOMO auTtd pAouAa ekTUAIENG Tou HOVOMOAIKOU KaAwdiou kaTd CUMMETPA diaoThuaTta, oxl
peyaAUTepa Twv 2 m.

Ev ouvexeia, 6a ekTuAiyovTal Ta povonoAika kaAwdia and To YETAAAIKO oTpo@eio pe Tn BonBela
MNXAVIKAG EKTUAIKTpIAG hE dUvapn €AENG TouAdxioTov 4 tn ouvexoUG OUVAUOUETPNOEWG Kal TWV
PAOUAWV E€KTUAIENG 1 WE TNV BonBeia NAEKTPIKOV PAOUAWY TAUTOXPOVNG OUYXPOVIOHUEVNG
Kivnong TonoBeTnuéva oe diaoTnuaTa Oxl PeyaAuTepa Twv 25 m. H pnxavikr ekTUAikTpia 6a
npenel va 01a0£Tel KATaypa®IikO UNXaviouo yia Tn CUVEXN Kataypagn Tng duvaung €ANEnc kab’
OAn Tn OJIdpKeld TNG E€KTUAIENG. AvTiypago TnG kataypa®nc O6a napadidsrar HeETA TNV
oAOKANpwon €kaoTtng €A&ng ornv EniBAénouca Ynnpeoia Tou AAMHE. MeTd Tnv ekTUAIEN Twv
KaAwdiwv kal TNV agaipeon paoulwv ekTUAIENG, Ta kaAwdia Ba TonoBeTouvTal PE 101AiTEPN
NpPoCoXr OTNV HOVIUN B€0n Toug, XEIPWVAKTA, ENAVW OTOV dlauopPwHEVO nubpéva TnG Tappou
ocUppwva Me TNV JIATaén nou npoBAEneTal and Tn MEAETN (eninedn ToONOBETNON)
OUMMNEPIAAPBAVONEVWV TWV EENC:

a) Eubuypdappion Twv KaAwdiwv.
B) IoonapdAAnAn TonoBETnon TwV KAAwdiwv.

Mpokeigévou va nigTonoinBei N KaAn UETA@OPA Kal TonoBETnon KABE TUANATOC TWV KAAWDIwV
1o0xU0G, Ba ekTeAsiTal ge eubBuvn Tou Avadoxou, NAEKTPIKN JOKIUN ME epapupoyn Taong 10 kV
d.c. yia t=1 min peTa&U Tou PeTAAAIKOU pavdua kal TnG €EWTEPIKNG enipdveiac Tou PVC
oUpQwva e To IEC 229 .

O avadoxog £xEl UNOXPEWON VA NPAYHUATOMNOINOEl TIC ANApPaiTNTEG EPYATIEC YIa TIG DOKIMEG AUTEC
Kabwg Kal yia OnoleG AAAEC gival UNOXPEWTIKEC oUU@WVA PE T’ avapepoueva oTtn ZupBaon,
evappoviZoPevoG NAAPWC WE TIG odnyieg Tng emiBAENoucac unnpeaiag yia Tnv acpdAeia kai Tnv
emTuxia TnG SOKIKNAG.

M’ auto To okonod Ba unoypdagovTtal and Tov unelBuvo TwV PETPNOEWV Kal Tov EVTeETaApévo
Mnxaviko TnG Enixeipnong oxeTikeg EkBEoeIc emTuXiag TNG ev AOyw OOKIUNAG.

H emituxia Tng dokiung auTtng, dev anaAAdooel Tov Avadoxo and TIC GUMBATIKEG TOU EUBUVEC WG
kai Tnv OpiaTikn MapahaBn Tou ‘Epyou, kaB’ o6ogov n ev AOyw OoOKIKN Ba snavaAneBei kata
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TUAMATA 1| 0 OAOKANPO TO MNKOG TNC KAAWDIAKNG YPAUMNC KAl YWETA TNV KATAOKEUR OAWV TwV
OUVOEOHWV.

Ta kaAwdla 6a kaAuntovtar and éva OsUTepo (2°) oTpwuPa APUOU AdTOMEioU, Ot MId
CUMMNUKVOUMEVN OTpwon Twv 27 cm 18iwv 1010TATWV Onwé To npwTto (1°). ZTn ouvexelad navw
oTo 0OcUTEPO OTpWHA, €@OCOV anaitnBesi kalr kartoéniv ouvevvonong pe Tnv EmBAEnouca
Ynnpeoia, 6a TonoBeTeiTal n owArfivwon Asiou owAnva 3 kavaiiov ®50 yia Tnv diEAeucn Tou
kaAwdiou onTik®WV Ivov. O cwAnvag 6a kaAUNTeTal and €va oTpwuPa AUPoU AdTOHEIoU NAXO0UG
23 cm kal ndvw anodé autd To OTPWHA Yyid AOYOUC HWNXAavikng npooraciac Twv kaAwdiwv, 8a
TOonoBeTNBOUV 01 NAAKEG EMKAAUWNG KATAOKEUACOUEVEG ocUPPwVa PE TNV npodiaypa®n AKZA -
253 / AEK 01 kal Ta ox£dia TnG Enmixeipnong.

Ma va TonoBeTolvTal ol NAGKEC NPOOTACIAG akpIBWG NAvw and Ta kaAwdia 6a xpnaoigonoloUvTal
Mikpoi EUAIVol nagoalol, nou Ba dsixvouv Tnv akpifr 6éon Twv kaAwdiwv. Edv dev anaitnBei
TonoBETNON KaAwdiou ONTIKOV VOV, Ta kaAwdia 6a kaAunTtovral ano duUo diadoxika
OUMMUKVOUMEVEG OTPWOEIG APJUOU AdTOMEIOU NAxoucg 25 cm ékaaoTn.

'OAd Ta napandvw OTPWHATA APPOU AdTopeiou Ba cupmelovral PE XEIpokonavo f eAagpu
MNXaviko PETO.

Ta kaAwdia 150 kV nou TonoBeToUvTal OTO XavTakl 6a npensl va kKAAUNTovTal YEXPI Kal TNV
npwTN OTPWON TOUAdXIOTOV TNV idla nuEpa €ykaTaoTaong Toug. Av auTto Ot eival duvaTo, Ba
NpENel va npooTateuBouv Ta KaAwdid, o€ OAO TO WNKOC TOUG, UE XOVTPoaavideg e axnua A.

MpokeIJEVOU va gival EQIKTO To napanavw 6a npenel o Avadoxog va €xXel ETOINOTNTA Yia €AEN
ano TNV nNponyoupévn nUépa, oTa NapakaTw :

e O pnxavikog €€0nAIoUOG TNG EAENG va eival TonoBeTNUEVOG TNV TAPPO.

e Ta oTpogeia va eival TonoBeTnuéva eI TNV B€on €AENC oUTWG WOTE N WPA €vapeng Twv
epyaociov €AENG va pnv unepPaivel TNV 8n n.y. X€ OIAQOPETIKI NEPINTWON Ol EPYATIEG
€AENC Ba peTaTiBevTal yia TNV ENOPEVN.

Kd&be @opd nou To kaAwdio TonoBeTeiTal kovrd oe dikTua aAAwv Opyaviocpwv K.Q. (O.T.E.,
E.YA.A.TT., A.EM.A., k.A.n.) 6a npénel va NpoOTATEUETAl ENAPKWG, HE KATAKOPUPEC MAAKEG
EMNIKAAUWNG TONOBETNUEVEG KOVTA OTO KAAWdIo, and PEAANOVTIKEG epyaadiec kal NapePPATEIC Nou
gival duvaTtod va yivouv kovTda Tou and alloug OpyaviouoUg K.Q. kal cUhpwva Pe Ta 1IoxuovTa
ox£d1a TnG Emixeipnong.

2.2.3. Eykartdoraon aywyou VEIWTEWC

Eidika yia Tn diavoiEn Adkkwv ouvdEopwy, o Avadoxog kal o anootacn 50 m and auTtoug Ba
TonoBeTei oTOov nNUBPEVA Tou XAvTakioU nplv TNV oTpwon Tou npwTtou (1°) oTpwpartog
AENTOKOKKNG APPOU AdTopeiou, NOAUKAWVO, ENIKACCITEPWHEVO YUMVO aywyo Yeiwang, diaToung
1x50 mm? Cu, ( évav r NEPIOCOTEPOUC) O 0noiog Ba KATAAAYEl WG avapovh €vToC Tou AGKKOU
ouvdeopwy. MA€ov autwv and Tov avadoxo, avaloya HeE TIG ANAITACEIG AVTIOTACEWS YEIWONG,
pnopei kal va Intnbei n TonoBETnon pdRdwv YEIWOEWG, nou Ba cuvdeBouv oToV NAPANAv®
aywyo.
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2.2.4. NpounBeia, peTapopd kAl guvdppoAdynon akpokIBWTIWV Kdl guvOEOoUWY KAAwdiwv
150 kV

Ta undyeia kaAwdia Twv diaocuvdéoewyv Mapou - Nagou kal Na&ou - Mukdvou KaTaAnyouv otnv
Mapo kai MUkovo og 2 GIS nNUAec Tou NdN KATAOKEUAOMNEVOU Y/Z, KaTadokeung ALSTOM, Tunou
F35-170kV. O AvadoxogG €xel Tnv €uBuvn npounBesiag, METAPOPAC KAl CUVAPHOAOYNONG TwvV
NANPWV aKPOKIBWTIWV €o0wTePIKOU Xwpou (apoevikd kal BnAukd TuApa) nou npenel  va eivai
KaTtaAAnAa yia oUvdeon OTIG avTioToIXEG NUAEC Twv Y/S GIS Mukovou kai MNapou. Ta BnAuka
TWV akpoKIBwTiwV yia Toug Y/ GIS Mukovou kal Mdapou 6a petagepBouv pe €ubUvn TOU
Avadoxou eniTONOU Tou €pyou Kal Ba ouvappoAoynBouUv kai eykataoTadouv anod EEIDIKEUMPEVO
OUVEPYEIO ouvVapuoAdynaonG Tou OTIG NUAEG Twv Y/Z GIS.

>1nv Na&o npokeiTal va dnuonpatnBei n kataokeun Tou Y/ OTO APESO PEAAOV O OUPQWVIA HE
To npotuno IEC 62271-209 yia GIS. Eidika yia Ta akpokifwTia nou B8a ocuvdsBolv oTOV UNO
kataokeun Y/Z GIS Nafou 6a npénel Ta BNAUKA TwV aKpoKIBWTiwvV va egival €roiga npog
anooToAn o JdlelBuvon nou Ba unodeixbei and Tov AAMHE &vTog €vOog pnvog ano Tnv
unoypa®pn TnG cUPBaong ETol WOTE va eykaTacTaboUv €pyooTaciakd and Tov KATAOKEUAOTH TOU
GIS.

Ta akpokIBwTia €0wTepikoU Xwpou Oa npénel va CUPQWVOUV HE Ta XaApakTnpioTIKa TNnG
napouaacg TexVIKNG Meplypaenc Kal Ta XapakTnpeIloTIKA ToU GUOTHUATOC.

MNa Tnv ouvdeon Twv unoyeiwv kaAwdiwv 150 kV pe Ta avrtioTtoixa unoBpuUxia, Oa vyivel
npopnBeia kaTdAANAwv ouvdéopwyv 150 kV Y/T - Y/B kaAwdiou. O1 cuvdeopol 6a peTapepbouv
ME guBUVN Tou Avadoxou emTOMOU TOU €pyou kal Ba ouvapuoAoynBoUv anod €EeIdIKEUPEVO
ouvepyeio ouvapuoAdynong.

H npopnBeia, popToekPOpTWON, HMETAPOPd KAl TonoBETNon TwvV Napandvw UAIK®OV KAaBwg Kal
KGBe AaAAou UAIKOU (METAAAIKO KIBWTIO AUOHEVWV EMAPWV, OUYKEVTPIKO KaAwdlo yia ouvdeon
Havduwv ME TO KIBWTIO, OToIXEia OTEPEWONG Tou KaAwdiou K.A.n.) nou anaiteitTar yia Tnv
ouvapuoAoynar Toug, 8a yivouv pe £€£0da Tou Avadoxou.

‘Ocov agopd Tov TUMNO TWV AKPOKIBWTIWV Kal CUVOECHWY, auTog Ba npenel va gival guuBaTog pe
TOV TUNO TwV KaAwdiwv 150 kV Kal OUYKEKPIMEVA VA E€XEl KATAOKEUAOTEI aVTIOTOIXOG
ouvOuaoNOC o€ TouAdyxioTov JUO £pya eykatdoTaong unoyeimv KaAwdiwv, Xwpic va
napouaciacTouv NpoBANuUaTa cupBaTdTNTAg, TOOO OTNV PACN KATACKEUNG 000 Kal TNV PETENEITA
AIToupyia kal va €xouv npayuatonoin®ei ol JOKIYEC CUOTAMATOC KAAWDIWV — OUVOEOPWV —
akpokiBwTiwv idlou TUNou, oUuPwva pe Tov Kavovioud IEC 60840, TeAeuTaia €kdoan.

Ta eEeidikeupéva ouvepyeia ouvappoAdoynong 6a npénel va eival ge B€on va nNapouciacgouv
BeBalwOeIC €UneIpiaC and CUPHETOXN O NAPOMOIEC OUVAPHOAOYNOEIG O Tpia ToOuAdxioTov
avTioToixa é&pya, kabwg kal Ta katdAAnAa mioTonoinTikd noidtnTag and ave€aprtnToucg
Opyaviguoug, 6Tav Toug {nNTnOEi.

2.3. TonoB£Tnon NAAK®V — NAEYHATOV — NIVAKIOWV enioCpavong

META TNV €KOKAPr TOU XAvTakioU Ot TunikOd BdaBoc 1,80 m aAAd kal auénuévo BaBoc Aoyw
eunodiwv, Oa TonoBeTeiTal OTpwHA AenTOKOKKNG dAPMOU AdTopeiou, enixpiopatog kai oyl
OKUPOJEPATOG, Naxoug 10 cm kal Navw oTo oTPWPA auTto Ba TonoBeToUvTal Ta KaAwdia 150 kV
otn di1aTtaén ekeivn nou npoBAéneTal and Tn MeAETN. Mpiv Tnv KAAuwn Twv KaAwdiwv BOa
OlevepynBoUv OOKIWEG TAOEWG HE uBUVN TNG Enixeipnong, ol onoieg 8a nioTonoioUv Tnv KaAn
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METAPoOPA kal TonoBeTnon Tou kalwdiou 1oxUo¢. Ta kaAwdia Ba kaAunTovTal ano &va deUTEPO
(2°) oTpwpa duuou AaTopeiou, Ot Pia OTPpWON Twv 27 cm 10iwV 1310TATWV ONWE TO NPWTO
(1°). TéAog Ba TonoBeTeITAl TPITO OTPWHA AUPOU AdTOMEIOU nAxouc 23 cm.

MNavw oTo oTpwpa auto 8a TonoBeToUvTaAl yia AOYOUC PNXAVIKNAG NpooTaciag Twv KaAwdiwv ol
NAGKEG ENIKAAUWNG KATAOKEUAONEVEG CUMPWVA PE TNV npodiaypapn AKZA-253 / AEK 01 kai Ta
ox€0la Tn¢ Enmixeipnong, navw anod TIC nAdkec Ba esnakoAouBsi véo oTpwpa naxouc 0,05 m
napouolo JE To NponyoUlEVo.

MNa va TonoBeTouvTal ol NAAKEG akpIBwe navw and Ta kaAwdia Ba xpnoigonoloUvTal HIKPOI
EUAIVol ndooalol, nou Ba deixvouv TNV akpifr B€on Twv KAAWdIiwV.

H undAloinn Tagpog navw ano TIC NAAGKES, Ba CUPNANPWVETAl PJE CTPWOEIC NAXOUC 25 cm anod
UAIKO Tng M.T.M. O0.155 (3 A).

Téloc nadvw ano TIG Tappoug Ba TonoBeTeiTAl TO NAEYHa €nicnuavong kKaAwdiou Twv 150 kV.

Se nepinTwon a@aipeong Tou NAAoTIKOU MAEYUATOG EMNICAMAVONG TwV Unoyeiwv KaAwdiwv, o
Avadoxoc Oev apeiBeTal IOIAITEPWG KAl TO MAEYHA MNEPIEPXETAlI OTNV KUPIOTNTA Tou, Ot onoia
KaTaoTaon Kai av Bpiokerar.

'OAd Ta Napandvw oTPWHATA AUUOU AQTOHEIOU WEXP! KAl TO MAEYHA EMICHPAVONG TWV KAAWdiwyv
(150 kV ) 6a oupni€ovTal PE XEIPOKOMNAVO N €AA@PU PNXAVvIKO PECO €V TA UMOAOING UAIKA
OUMNARPWONG Tou XavTtakioU (3A) 6a cupnieovTal Kavovika O OTPWOEIC NAYXoug nepinou 0,25
m KE hNXaviko dovnTr evw Tautoxpova Ba diaBpeExovTal.

Mpénel va onueiwBei o011 Ta kaAwdia 150 kV nou TonoBeToUvTal oTo Xavrtdkl Ba npénel va
KaAUNTovTal PJEXPI KAl TNV MPWTN OTPWON TWV 27 ¢cm TouAdxloTov Tnv idid JEPA €yKATAOTACNG
Toug. Av auTto Oe vyivel Ouvatd via evreAw¢ anpoBAenToug Aoyoucg, Ba npéEnel yia va
npooTateubouv Ta kKaAwdia va kaAu@BoUv g' OAo To UNKOG TOUG UE XOVTPpoaavideg e axnua A.

Kd&be @opd nou To KAAWOIO TONOBETEITAI KOVTA O €yKATAOTAOEIC AAAwv opyaviouwv (O.T.E.,
E.YA.A.M., A.EM.A. kAn.), nNpenel va NPOOTATEUETAl HE KATAKOPUPEG MNAAKEG EMIKAAUWNG
TONOOETNNEVEG KOVTA 0TO KaAwdIo, and PNEAANOVTIKEC Epyacdieg nou eival duvaTd va yivouv KovTd
Tou ano dAAoug opyaviopouc.

Me To népag Twv e£pyaciov o AvadoxoG &ival UMNOXPEWHEVOC VA TOMOBETAOEl MIVAKIOEC
enionuavong unoyeiwv kaAwdiowv YwnAng Taong 150kV, oUppwva PE TNV TEXVIKA MEPIypAPn
AAMHE nou OiveTal oTo TeUX0G TwV Texvikwv Mpodiaypa@wyv, ora nefodpoOuid Kdl € TOIXoug
nepigppa&ng olkodopwv ava 50m cUu@wva Pe TIG unodei&eig Tou EvTeTaApévou MnxavikoU.

2.4. KaTaokeun QPEeaTiov Kal UNnooTPpOHATOG AAKK®WV CUVIECHWV
2.4.1 KaTaoKeun QPeaTiov

>TIC EPYACIEC KATAOKEUNG (PPEATIWV CUMNEPIAAKBAvovVTaAl Ta EAC:

a) Ekokaen ¢peaTiou.

B) TonoBéTnon oidnpoTunou r EUAOGTUNOU Yia TNV BACn TOU (ppPeaTiou.

y) TonoB&Tnon o1dnpOTUNOU Yia Ta TolXia ToU (ppEeaTiou.

0) H okupodérnon Tou ¢peaTiou (Baon & aToixeia) cUPNEPIAAUBAVOUEVWV KAl TWV UAIKDV.

136



€) TonoB&Tnon nAaiciou kal KAAUPUATOC (PPEATIOU.
oT) Epyaocisc enavapopdac nefodpopinov — odwv (cupnepiAauBavovTal Kai Ta UAIKG).
O1 avwTEPpw £pyacieg yivovTal o JIAQOPETIKEG XPOVIKEG OTIYHEC.

Epdoov o Avadoxoc eniAé€el TNV TonoBETNON NPOKATACKEUACOHEVWV QPEATIWV, MPEMEl va
unoBAaAel Npog €ykpion oTnv €niBAEwn Ta TEXVIKA OTOIXEIQ TOUG KAl Onoia MigTonoinTiKa Tou
{nTnNBouvV yia eniBefaiwon TNC IkavonoIinTIKAG cUPPWVA PE TA NAPANAV®W KATACOKEUNG TOUG.

2.4.2. KaTaoKeUR UnooTp@WHATOG AGKK®WV OUVIEoTH®WY 150 kV

To okupOdepa nou Ba XpnOoIUOoNoIEiTAl MPENEl va avTAnoKpiveTal Npog To okupodeua Tunou C
12/15 TwvV KavoviouwVv TeXVoAoyiac okupodEpaTog nou ioxuouv kal npoc¢ 1o N.K.0.X (ap6po
4). 271G dU0 €KATEPWOEV YWVIEC TOU UNOCTPWHATOC Ba TonoBeTnBolv UNeTOREPYEC prkoug 30
cm ol ornoiec 8a ouykoAANBoUV PeE Tov ONAIONO TOU UMOOTPWHATOC KAl €Mi AUTWV OTO €AeUBeEpO
akpo 6a ouykoAANnBei unapa yeimwong xaAkou 7 X 10 ekaTooTwv, Naxouc 4 xIA. NUpw ano Tov
Aakko Ba TonoBeTnOei ENIKAGOITEPWHEVOG aywyog yeiwaong 1 x 50 mm2 Cu, g€ APeon enagen Pe
To €daoc, o onoiog Ba ouvdebei oTIc dUO PNApEG yeiwong, oTIC onoieg Ba ouvdeBolv gniong ol
aywyoi YEIWoEWG PURKoug 50 PETPWYV €KAOTOCG, NMOU £XOUV TOMOBETNOEl ekaTEPWOEV TOU AGKKOU
OTO XAVTAKI ONWG Kal 0 aywyog YEIWOEWC Npog To KIBwTIo diacTalpwong pavouwv. Mg Tnv
neEPATWON TWV EPYACIOV €N TWV OUVOEOUWYV, Ol OUVOeoMol Ba eyKIBWwTIOTOUV PE OKUPOdEUQ
XWPIC OJWG va METAKIVNOOUV anod TIG TEAIKEG O€0eI¢ OMOU Kal €Xouv TornoBeTnBei ano To
OUVEPYEIO TWV OUVOECHWV. EvdelkTikGd 0OxE€01a yIid TOuG AAGKKOUC OUVOECHWV Mnou Ba
xpnoigonoinBolv £€xouv WG ENC:

a) Me diakonn (diacTaupmon) HAVOU®V.

To unooTpwHA TWV AGKKWV Yyia d1aTaén Tpiowv (3) ouvdéouwV KAaTaokeudleTal cUPNPWVA UE TO
ox£dio THMEK 1539A.

B) Z0vdeopog Y/B - Y/T KaAwdiwv 150kV

O Adkkoc¢ ouvdeopwv Y/B- Y/I KaAwdiwv 6a kataokeuaoTei cUPJPwva Pe To oxedlo TKAAMM-
1948

O avadoxoc pnopei va eniAéEel evaAAakTikn oxediaon AGKKOU GUVOECHWV TnV onoia Kal npenel
va CUUNEPIAGBEl OTNV OIKOVOWIKN NPoopopd Tou.

2.5. Kataokeun d1aBaong - eyKIBWTIOHOG TWV kKaAwdiwv 150 kV

>Ta onueia dilaoTaupwaong HE KABeTeg 0doUC, YE KeVTPIKOUG aywyoug Opyaviopwv (OTE, AEH,
AEMA, EYAAN) 1} AnuoTik®wV Enixelpioswv YOpeuonG-AnoXETEUONG Kal YEVIKA OE OMolo onueio
NG Od0guong anaiteital, META TNV OUPQWVN yvwun Kal TIC odnyieg Tng EniBAswnc,
NMpaydaTonolsiTal TEXVIKO €pyo KATAOKEUNC dlapacng, o6nou Ta kaAwdia eykiBwTiovTal yid
KaAUTepn NpooTacia, Onwg (paiveral 0To CUVNUUEVO OXEDIO.

Ta BrpaTa nou akoAouBouvTal KATA TNV KATACGKEUM TOU TexVIKOU €pyou €ival Ta &nc.

e Apxikd 0 nuBuévag Tng Ta@pou eEopaAuveral kal kabapiletal. AnopakpuvovTal O0Ad Ta
UAIKG ONw¢ NETPEC, pilec KAN. Kal d1aoTpWVOVTAl TA EVANOMEIVAVTA NPoiovTa EKOKAPNG.
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e 3>Ta onueia nou To Avolypa TnG Tagpou eival peyaAUTepo and autd TnG CUPPATIKAC
diatoung (Eykapoia diatoun) kaAounwveTal 0e€id kal apioTepd o€ Uwog 60cm.

e 3TN OUVEXeEld ToMoBeTEITAl KATA MWNAKOCG TNG O1ABAONG KAl MEPIPMETPIKA OIMAR OTpwON
dopIKoU MAEypaToG (dapivyk ) Tunou T 196. Agrivoupe navra sAaxiorn anootacn 5cm
and Tnv napeid.

e AkoAouBei n TonmoBeTnon eEApETPpWV NAAOTIKOV OwARvwyv PVC 6atm ®160mm. Ol
owAfvec TonoBeToUvTal Ic0NAapAAANAa PHETAEYU TOUC YE anooTacn 25cm. TNV NepinTwon
TNG TPIYWVIKNAG d1aTa&ng npoBaivoupe oTn NePIdEON TWV NMAAOTIKOV OCWANVWV YId va Pnv
HETAKIVOUVTAl.

e 3TN OUVEXEIDQ OKUPODETEITAI N TAPPOC CUUPWVA PE TNV CUPBATIKA OIATOUN HE OKUPOJEUQA
C12/15 oUppwva PE TOUC KAVOVIOHOUG TexvoAoyiag okupodéuaTtoc. H mAnpwon Tng
Tappou pe okupOdepa C12/15, £xel KaAUTEPN KNXAVIKA avToxXr Kal PEIWVEl ToV Kivouvo
kadifoewyv oTNV NEPIOXNG TOU XavTakiou.

e MeTd TNV napeleuon Tou KATAAANAoU XpovikoU O1doTAHPATOC MOU anaiTeiTal yia Tnv
OKARpuvon Tou okupodEpaTog (avToxr, avlekTikdTNTA, K.AM.) TonoBsToUvTal Nnavw ano
TO EYKIBWTIOPEVO TUMKA NPOKATAOKEUAOUEVEG, ONMAIOHEVEG, NMAAKEG OrNavaongc.

e AkoAouBei n NANPwWON TNG TAPPEOU HE HIA OTPWON AUPOXAAIKOU, KAAG CUHMMUKVWHEVOU
naxoug 25cm kai n TonoBETNon NAACTIKOU NAEYUATOG ENIOTUAVONG.

e TEAOG, OAOKANPWVETAl N MARPWON TNG TAPPOU HE OIAdOXIKEC OTPWOEIG AMPHOXAAIKOU
naxoug 30cm (avd 30cm oupnukvwon HeE dovnTikO pnxdvnua) kai yivovtal ol
AOQ@AATIKEG OTPWOEIC oUP@Wva Pe Tnv MN.T.M. A 265.

2.6 AlaBdaosic HEoW d1ATPNONG

>Ta TUAMATa Onou yia onolovdnnoTe Adyo, Oev €ival @QIKT n 0dguon TwV KAAWdiwV HE
€KOKAQr XavtakioU TUNIK®V 1 Kal au&opeioUpevwy diaoTdoswy, 6a npayuaTonolsitalr didBaaon
MEOW O1ATPNONG, OS CUVEVVONGON Kal oupgwvia e Tnv EniBAénouca Ynnpeoia.

H d1dTaén Twv ocwAnvwoswv TNG d1aTpnong 6’ akoAouBei TNV TonoBETNON TWV KAAWdIwV Onwg
(paiveral ora ox€dia TNG TUMIKNAG TOWAC XavTakioUu o00guong kal apoU AngBouv undwn Ta
avagepopeva ora avTiogTtoixa oxedia opidovTioypadiac Kal UNKOTOWNG yid To TUAMA TNG
d1aTpnong.

Kata nepintwon: a) av yiveral eninedn TonoBernon Twv KaAwdiwv 6a xpnoigonoloUvTal
owAnveg PVC 11 PE diatopng ®160mm kat’ eAdxioTo, €vag yia kabe povonoAikd kaAwdio, o€
andéoTaon oxI HIkpoTEPN TWV 0,25 PETPWV PETAEU TOUG B) av YiveTal TpIYWVIKNA TONoBETNON TwV
kKaAwdiwv dgv ynopouv va xpnoipgonoinbouv XaAUuBdivol owAfvee ava kKUkAwpa. EmnAgov Ba
npoBAéneTal n TonoBETnOn Tou €UKAPATOU TPICWANViou ®50 mm yia Tnv Tono®ETnon Tou
KaAwdiou 48 onNTIKWV IVQV.

MNa kaAUTepn npooTacia oe €10IKEC NEPINTWOEIC, MMOPEI va XpnoigonoinBouv XaAuBRdivol
OWANVEC yia KABe KaA®dIo XwpIoTd, META and OXETIKN €vTOAn kal odnyiec Tng EniBAénouoag
Ynnpeoiag.

3TIC MNEPINTWOEIC ONOU danaiTeital HEIWHPEVO MAATOG yia Tnv uAonoinon Tng diatpnong, 6a
egeTaleTal xprion Tou B’ TpONou akoun Kal o€ eninedn TonoBETnon Twv kaAwdiwv, PeTA and
npoTaon Tou Avadoxou Kal Tnv cUPewvn yVoun TG EniBAswnc.

To BaBog¢ Tng diaTtpnong Ba eival TETolo WoTe va ano@elyovTal Ta KoIvw@eAn dikTua (OKQ) kai
Ba npénel va undpxel IkavonoinTikr andoTracn avapeoa oTd KUKA@WMATa (NepinTwoelic dUo N
NEPICOOTEPWV KUKAWUATWV) TouAdaxioTov 0,5 PETpa n avapeoa oTig pAacsic (NepinTwaon €ninedng
TonoBETnoNC) TouldxioTov 0,25 PETpa.
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H npoo@opd B8a nepiAauBavel cuvonTikn PEAETN TAC dIATPNONG, EVW PETA TNV unoypa®n Tng
oupBaong, o AvadoxoG ogeilel va unoBAAAel MARPN Kal €PnepIOTATWHEVN HMEAETN nou Ba
eykpiBei ano Tnv Ynnpeoia.

O1 anooTdaoeIC TNG €vapéng kair Tou TEAouG TnG diIdTpnong, €@ooov eugavifovral oTa OXETIKA
ox£01a, €ival evOeIKTIKEG. OI TEAIKEG anooTdoslg nou Ba spappooTolv Ba npokUWouv anod Ta
anoTeA€opPaATa TNG AvaAuTIKAC HEAETNG Kal Ba npénel va €ival anoAuTa TEKUNPIWHUEVEC.

H opioTikn HEAETN KABWC KAl TA KATAOKEUAOTIKA oxedia Ba kartatebouv yia £ykpion oTnv
EmBAEnouoa Ynnpeoia kKabwc kar oTic appodiec ApxeC yia Tnv anapaitntn adsiodotnon ( A/von
Texvikwv Ynnpeoiwv Tou Afpou, Nopapxiag, Mepipépeiacg ) onoiadnnoTe aAAn Apxn).

O Avadoxoc €ival unelBuvog yia Tnv apTia, ac@aAn Kal oUPNP®VA PE TOUG KavOVEG TNG TEXVIKNG
kaTaokeun Tng d1aBaonc Kabwg kal oploTikn adgiodoTnon TNG OANG KATAGKEUNC.
To NANpPeC KOOTOC avaPopika PE TNV HEAETN KAl KATAOKEUN TNG d1dTpnong Bapuvel Tov Avadoxo
kal 8a nepiIAapBaveral oTto avTioTolXo apdpo Tou Mivaka TV TS Npoopopdc.
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