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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, which will substitute the existing links between the
islands of Evia and Tinos to the island of Andros as follows:

e Crossing 1 connecting the island of Andros (Kaminaki) to the national Grid on
the island of Evia (Livadi-Karistos, Evia).

e Crossing 2 connecting the island of Tinos (North Tinos) to the island of island of
Andros (Paranga, Korthio)

The new crossings will use the reserved submarine corridors used for the pre-existing
interconnections. The outdated four (4) single-core oil-filled AC Submarine Power Cables per
connection will not be removed unless obligatory and the new cables will be installed in the
appropriate location within the reserved corridors.

For the geographical location of the project and separate crossings see satellite map No
TKAAIM-1936.

For the purpose of this project the final land and marine geophysical survey undertaken for the
existing cables (May 1993) is included in the attached Appendix A7 and covers the
geomorphology and bathymetry of the area.

In summary for the two crossings:

o Crossing 1: This crossing has a maximum sea depth of 552m and the length of
the indicative route is 14 km for the submarine section plus approximately 470m
for the underground section on the Livadi, Evia shore (see drawing No: THMEK
1934) and 190m for the underground section on the Kaminaki, Andros shore
(see drawing No: THMEK 1932)

o Crossing 2: This crossing has a maximum sea depth of 50m and the length of
the indicative route is 2,5 km for the submarine section plus 550m for the
underground section on the North Tinos shore (see drawing No: THMEK 1725A)
and 100m for the underground section on the Paranga-Korthio, Andros shore
(see drawing No: No: THMEK 1933)

- 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 630 mm? cross-section for 200 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
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material applied under the sheath will provide the longitudinal protection against water

and moisture.
The desirable transmitted power capability of the interconnections, described at the following

The type of land power cables shall be the same as the one of submarine cables.
paragraphs, can be reduced by 2.5%, keeping the same conductor cross-section value.
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1.1 CROSSING 1 AC ANDROS - EVIA 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
(3X1X630 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 outdated four
(4) single-core oil-filled AC Submarine Power Cables will not be removed unless obligatory
and the new cables will be installed in the appropriate location within the reserved
corridors, as shown in the Drawing No: TKAAITM-1932 B (Appendix A6).

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

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

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

-  The maximum sea depth for the above interconnection according to the survey for the
existing cables (1993) is about 550 m and the average length from landing point to landing
point is about 14 km.

e Indicative quantity at Livadi-Evia side, for cable protection till 30 meters water
depth:
Jetting 270 meters
Trenching 160 meters
Cast-iron shells 40 meters
Cement bags 30 meters

e Indicative quantity at Kaminaki-Andros side, for cable protection till 30 meters
water depth:
Jetting 220 meters
Trenching 180 meters
Cast-iron shells 30 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 Evia side the underground section of the route from the shore to the substation has a
length of about 470 m while on Andros side the corresponding length is about 190 m. The land
cables installed will follow the route used for the previously installed cables. The Contractor
shall be responsible for the removal of the existing cables and their disposal, before the
installation of the new land cables. The installation of the Land Cables will be performed
according to the attached drawings No.: TKAAIM 1937-1 and TKAAI'M 1937-2 (Appendix A6)
and paragraph 5.3.
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In the attached Appendix A6 (separate volume) are shown some details of the land portion of
the cables.

Drawing No: TKAAIM 1932. Indicative plan for the land cables trench and terminal area on
Andros, Kaminaki side.

Drawing No: TKAAIM 1934. Indicative plan for the land cables trench on Livadi-Karystos, Evia
side
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1.2 CROSSING 2 AC ANDROS - TINOS 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
(3X1X630 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 outdated four
(4) single-core oil-filled AC Submarine Power Cables will not be removed unless obligatory
and the new cables will be installed in the appropriate location within the reserved
corridors, as shown in the Drawing No: TKAAIM-1933 B (Appendix A6).

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

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

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

- The maximum sea depth for the above interconnection according to the survey for the
existing cables (1993) is about 50 m and the average length from landing point to landing
point is about 2,5 km.

¢ Indicative quantity at Andros side, for cable protection till 30 meters water depth:
Jetting 490 meters
Trenching 160 meters
Cast-iron shells 40 meters
Cement bags 30 meters

e Indicative quantity at Tinos side, for cable protection till 30 meters water depth:
Jetting 110 meters
Trenching 40 meters
Cast-iron shells 160 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 Tinos side the underground section of the route from the shore to the substation has a
length of about 550 m while on Andros, Paranga side the corresponding length is about 100 m.
The land cables installed will follow the route used for the previously installed cables. The
Contractor shall be responsible for the removal of the existing cables and their disposal, before
the installation of the new land cables. The installation of the Land Cables will be performed
according to the attached drawings No.: TKAAI'M 1937-1 and TKAAI'M 1937-2 (Appendix A6)
and paragraph 5.3.
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In the attached Appendix A6 (separate volume) are shown some details of the land portion of
the cables.

Drawing No: TKAAIM 1933. Indicative plan for the land cables trench and terminal area on
Andros - Paranga, Korthio side.

Drawing No: TKAAIM 1725A. Indicative plan for the land cables trench and terminal area on
North Tinos side.

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

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, including the appropriate joints.
Design, type test, manufacture and test the repair joints.

Transport the cables to the site, lay the cables, protect the cables and complete the full

installation of the system (subsea and land).
Make all civil work on land and sea bed to complete the construction.

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

appropriate, as well as the grounding system of the cable.

After the completion of works and full installation of the system (cables, joints, sealing

I\\

ends, etc) the contractor shall perform all “after installation tests” mentioned at the IEC
standard no 60840, latest edition and the CIGRE Recommendations mentioned in par.
2.1.1.4. 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.
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2.8

2.9

2.10

2.11

2.12

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 format,

all text in Office or Acrobat format.)

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

this date is considered as the long term storage time.

Supply and make good for long term storage all equipment, tools and documentation
necessary for making repair joints. In case of material with a definite expiry date, the
time till this date is considered as the long term storage time. More details for Spare

Equipment in 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.

NOTICE: All above mentioned testing, shall be accomplished according to Article 29 of the
Special Terms of the contract.
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3 THREE CORE SUBMARINE 150 kV AC POWER CABLES

3.1 SPECIFICATIONS

3.1.1 Cables and Accessories

3.1.1.1 The cables shall have the following main data:

Nominal system voltage : 150 kV
Highest system voltage 1170 kV
Rated voltage : 87/150 kV
Lightning impulse withstand voltage : 750 kv
Frequency : 50 cycles

Maximum power capacity of the three

Phase system at nominal voltage : 200 MVA
With cyclic load of 6 hours : 100% load

2 » : 50% »

6 » : 100% »

10 » : 50% »
Short circuit current :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
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* The submarine cables shall be designed for a buried depth of at least 1 m all
over the sea bottom route and 1.6 m on the coast.

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

3.1.1.3 The design and construction of the cables shall be in accordance with Part I of the
Technical Specification included in Appendix Al.
Cables shall be designed in such a way to provide satisfactory resistance against
fishing equipment, small anchors etc.
The design of the submarine cables shall allow its recovery from the sea bottom in
case that this kind of repairs is necessary.
The distances between the conductive connections through the polyethylene sheath
inside the cable, shall be short enough to limit transient voltage to a value which does
not puncture the polyethylene sheath.

3.1.1.4 The cable system, the cables and the accessories shall be subject to all tests
mentioned in Article 29 of the Special Terms of the Contract.
Article 29 of the Special Terms prevails on any other reference for testing, in this
Technical Description and Specifications.

3.1.1.5 Factory joints must be of the flexible type and shall meet the same requirements as
for the cable. The flexible joints must be made in the factory and each cable shall be
laid in one length, equipped with continuous steel wire armoring.
Only one (1) planned factory joint per phase is allowed for Crossing 1. Planned factory
joints for crossing 2 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.

3.1.1.6 In case of unplanned event during laying, a site (sea) joint is required. This joint shall
have mechanical and electrical characteristics as close as possible to those of the
original submarine cable.

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

3.1.1.8 Cable terminations (sealing ends) shall be designed for a BIL of 750 kV and shall have
appropriate design for each application.6256
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3.1.2 Installation

3.1.2.1

3.1.2.2

3.1.2.3

3.1.2.4

*
*
*

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 within the above
indicated corridors.

IMPORTANT NOTE: Deviations from the data of the survey for the existing cables
(1993), 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 outdated four (4) single-core oil-filled AC Submarine Power Cables per connection
shall not be removed unless obligatory and the new submarine cables will be installed
in the appropriate location within the reserved corridors. The potential need for use of
part of the corridor occupied of the old cables will be assessed and proposed to IPTO
in the marine survey conducted by the Contractor. In any case the removal of existing
cable, if needed, will be in the responsibility of the contractor.

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:

3.1.2.4.1 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.

3.1.2.4.2 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.
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3.1.2.5

3.1.2.6

3.1.2.7

3.1.2.8

3.1.2.9

*
*
*

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.

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 Survey.

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

Based on the survey for the existing cables (1993) provided, there are no known
crossings with other cables within the reserved corridor. In case new crossings are
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.

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.

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

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 drawing TKAAIM-1938 in Appendix
A6.

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.
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3.1.2.10 The marking of the route of the submarine cables on land, will be made by means of
small concrete markers according to Dwg. 61168 B (see attached Appendix A3)
installed in a way indicating the limits of the trench (according to the marking of the
existing cables).

The marking of the route from the transition joint pits to the terminal areas, where
community roads are used for the cables’ passage and where instructed by IPTO, will
be made by plates standing on metallic poles, according to the description in par.
5.2.7 and drawings TKAAIM-M1 and N2.

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

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

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

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

Turntable

Dynamic positioning system (At least DPS-2 Class)

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

R.O.V. with Video Recording System

3.1.2.15 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

* X %

* *
* *
* *
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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.

3.1.2.16 A detailed laying plan showing laying speed, residual traction, water depth and

3.1.2.17

3.1.2.18

angle of cable outlet shall be made in good time before laying and be presented to the
purchaser.

During protection works the following shall continuously be documented:

Position of protection vessel

Protection Method and equipment

Length of cable protected

Water depth

Wind velocity and direction

Achieved Trench Depth vs Target

Other information or events of importance during protection

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

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.

3.1.2.19

3.1.2.20

An inspection of the whole laid cables at the sea bottom, by suitable equipment

should be done, to avoid the suspended catenaries on the cables on irregularities of
the sea bottom. The maximum permitted length of catenaries will be agreed after the
survey performed by the supplier.

Interruptions

The supplier determines, based upon the safety of the cables, whether or not the
laying shall be postponed or interrupted, due to bad weather. A detailed description
of the boat laying capabilities in accordance with the weather conditions must be
included in the tender. In case that laying of the cables must be postponed or
interrupted, due to bad weather, the supplier will have no compensation for the first
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 supplier. The amount

*
* * &
o
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* * L
* *
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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.

el = ELMA
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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 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.

4.2 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
4.3 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.

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

in the contract.

4.5 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 ZYZTHMATOZ YNOFEIQN KAAQAIQN AC 150 kV
XLPE

O oxedIaouOC TOU CUOTNAHUATOC NPEMEl va €ival TETOIOC WOTE va KAAUNTovVTAl Ta NApakaTw
TEXVIKA XApAKTNPIOTIKA TOU GUCTANATOG:

HAEKTPIKG XAPAKTNPIOTIKA CUCTHAHATOC

1. OvopaoTiki Taon ouoTANAaTog (MOAIKN) : 150kV
2. MéyioTn Tdon ouoTnuaTog (MoAikn) : 170 kV
3. Taon AsiToupyiag : 87/150 kV
4. Bagikn otddun povwoews (ENinedo KpouoTIKNAG TAOEWC) : 750kv

5. MéyioTn 1kavoTnTa PNETAPOPAC 10XUO0G

oTNV OVOUAdoTIKN TAon o€ TPIPACIKO oUCTNHA : 200 MVA
6. ZuxvoTnTa : 50 Hz
7. Ap1BuOG paoswv 0 3
8. ZTd6un BPAXUKUKAWMATOG : 31,5KA
9. XpoVIKn JIapKeId BPAXUKUKA®UATOC : 1 deuTtepdAenTo
10. M£60d0¢C YEIWOEWG : To ouoTnua Twv 150kV €ival oTeped yelwpévo

>uvenkec nepiBaAAovToc

EninAéov Ta kaAwdia npEnel va sival oxediaoueva yia TIG NapakaTw TUVORKEG:

1. ©epuikn avTioTaon €dapoug :<1,2°Cm/W

2. M€aon Bepuokpacia £3apoug : 20 °C

=< EXMA
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3. EUpog diakupavong Beppokpaciag oTo £dagog : +10° C éwg +30 °C

4, EUpog dlakupavong Bepuokpaaciag oTov agpa :-25° C €wc +45 °C

Ta kaAwdia kal Ta anapaitnTa €€apTrnPaTa Toug Ba npEnel va NEpPAcoUV OAEG TIG DOKIMEG Mou
avagepovTal arov Kavoviopd IEC-60840 TeAeuTaia €kdoaon.

AvaQopika He TIC OOKIYUEC HETG Tnv eykaTtaotacn, 6a npaypartonoin®olv auTéEG nou
npoBA&énovTal and Tov Kavovioud IEC-60840 TeAsuTaia €kd00N, O CUPPWVIA PE TIC AVTIOTOIXEG
TWV UnoBpuxinv KaAwdiwv.

5.2 TEXNIKH NEPITPA®H KAI TEXNIKEZ NPOAIAIPA®EZ EZOMNAIZMOY KAI YAIKQN

Ta unodyela kaAwdia Twv dlacuvdEoewv Avdpou - EUBoiag kal Avdpou - Trivou kai oTi¢ dUo
NAEUPEG KATAANYOUV OE undpxXovTeg TepUATIKOUC XWPOUC O 3 aKPOKIBWTIA EEWTEPIKOU XWPOU
eni KaTaAANA®WV PETAAAIKOV IKpIWPATWV. O Avadoxog €xel TNV guBUvn nNpounBelag, HETAPOPAG
Kal ouvappoAdynong Twv akpoKIBwTiwv, TNG MEAETNG - KATACOKEUAC Twv andpaitnTwyv
IKPIWPATWV Kal Bdoewv (0 NEPINTWON NMOU TA UQPIOTAMEVA IKpIWPATA Kal Bdocesic dsv eival
KaTaAAnAa), kabwg kal TnNG NARPOUC anokaTtdoTacnG TWV €yKATAOTACEWV TwWV TEPUATIKWV
Xwpwv.

H npopnBeia, @opToekPOpTWAON, METAPOPA Kal TONOBETNON TWV NAPANAvVw UAIKQOV Kabwg Kal
KGBe AAAou UAIKOU (KIBWTIA AUOMEVWY ENAPWYV, OUYKEVTPIKO KaAwdIo yia oUvdeon Yavouwy WE
To KIBwTIO K.A.M.) MOU anaiTeiTal yia TNV ouvappoAoynor, Toug, 6a yivouv pe €E€oda Tou
Avadoxou.

‘Ocov agopd Tov TUNOo TWV aKpoKIBWTIWV eEwTepIkoU XWPOU, auToc Ba NpEnel va €ival CUPBATOC
ME Tov TUNO TwV kKaAwdiwv 150 kV XLPE kal OUYKeKpIPEVA va €XEl KATAOKEUAOTEI AVTIOTOIXOG
ouvduaopoc o€ TouAdaxioTov OUO £pyad €ykartaoTaong unoyeiwv KaAwdiwv, Xwpic va
napouciaoToUVv NPoBANNATA CUPBATOTNTAC, TOCO OTNV (PACN KATAOKEUNG OCO0 KAl OTNV HETENEITA
AgIToupyia kalr va €xouv npaypartonoin®ei ol OOKIPJEC CUOTAMATOC KAAWDIWV — OUVOEOPWV —
akpokiBwTiwv idlou TUNou, oUuPwva Pe Tov Kavovigud IEC 60840, TeAeuTaia €kdoaon.

Ta eEeidikeupéva ouvepyeia oguvappoAdynong 6a npénel va eivar oe 6éon va napouciaoouv
BeBalwoeic euneipiaG and GCUMMPETOXN OE NAPOMOIEG CUVAPHOAOYNOEIC O Tpia TouAdxioTov
avTioToixa é&pya, kabwg kal Ta katdAAnAa mioTonoinTikd noidtnTag and ave€dprtnToucg
Opyaviopoug, 6Tav Toug {nTnoOsi.

i = ELIA
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5.2.1 YNOrEIO KAAQAIO 150 kV AC XLPE

Ta vundyeia kaAwdia 150 KV nou 6a xpnoigonoin®ouv yia TIG OlACUVOECEIC
EvaAlaocodpevou pelpaTtog €ival HovonoAikd kal MARPwE ouvepydoida YE TA avTioTolxa
YnoBpuxia.

'‘Ooov agopd Tov OXed0IAOWO TWV HOVOMOAIKWV KAAwdiwv auTog Ba npenel va eivai
oUNPWVOC KAl o NARAPN cuhpoppwon Pe To Appendix A2 «Texvikn neplypadn yia Ta
MovonoAika kaAwdia 150 kV AC XLPE”.

“EXNA
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5.2.2 MONOINOAIKO AKPOKIBQTIO EEQTEPIKOY XQPOY 150 kV

I. 2KOMNoz

H napoloa Texvikf nepiypapn npocodiopilel TIGC ANAITACEIC YId TA TEXVIKA KAl
KATAOKEUAOTIKA XAPAKTNPIOTIKA HOVOMOAIKWV aKPOKIBWTIWV €EWTEPIKOU XWPOU Yia
kaAwdia XLPE 150KV, pe aywyo anod XAAko diaToung cUPe®VNG HE Ta avapepoueva
otnv Texvikrh Mepiypapn kar pyavdua and kpapa Pb i Al (welded) i Cu wires with Al
tape, kabwc Kai TIG dOKIMEG YIa TA €V AOYW AKPOKIBWTIA.

I1. AEZEI> KAEIAIA

AKPOKIBWTIO EEWTEPIKOU XWPOU, aKPOKIBWTIA KAAWDIwV, TEPHATIKA KAAWDIWV.

III. KANONI>MOI

Ta akpokiBwTia 8a npenel va €ival oUP@®va Pe TNV napolaoa TEXVIKN NeEPIypaPn Kadwg
eniong cUPEWVa PE Toug akoAouBoucg Kavoviguoug :

- IEC - 60815

- IEC - 60137

- IEC - 60233

- IEC - 61462
Iv. XPHZH

Ta akpokiBwTia npoopilovTal yia Xpnon orta akpa Twv unoyeiwv KaAwdiwv XLPE 150KV
OTIC TEPUATIKEC EYKATACTACEIG Trvou.

V. 2YNOHKE> AEITOYPIIAZ

1. EykaTtaoTraon : YnaiBpia

2. Bepuokpacia nepiBAAAovTog : Méyiotn + 45°C,
EAaxioTn - 25°C
3. YwoueTpo 6aGAacoag : Méxpl 1000m ano6 Tnv oTadun Baiacoag

4. ANNEG OUVONKEG : Xi0vi kal nayog

VI. HAEKTPIKA XAPAKTHPIZTIKA >Y>THMATOZ

1. OvopaoTikn Taon : 150 kV

2. MéyioTn Tdon AsiToupyiag cuoTtiupatog : 170 kV

* X % z
T = ELIA
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3. ZuxvoTtnTa

4, Baoikr oTadun HOVWOEWG
(KEpAUVIKO KPOUOTIKO €ninedo)

5. ZTAOuN BPAXUKUKAWOEWG
6. M&B0d0C YEIWOEWG

: 50 Hz

. 750 kV, yeyioTn Tiun

: 31,5 kA vyialsec

: To ouoTtnua Twv 150kV cival oteped

YEIWHUEVO

VII.  AOAITOYMENA KATAZKEYAZTIKA KAI AAAA XAPAKTHPIZTIKA TQN AKPOKIBQTIQN

1. MovwTIKO NePiBANUA ToUu akpokIBwTiou

2. TonoBeTnon akpokIBwTiou

3. AKPOJEKTEC aKpoKIBwTiou

4, Teiwon akpoKiBwTiou

* X %

* *
* *
* *

* 4 x
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: Mopoehavn n MupiTioUXo AGoTiXo

: Ta akpokiBwTia Ba TonoBeTnBoUV o€

kaTakdpupn B€on eni peTaAAIkou
IKpIWUATOG OTHAPIENG Kal Ba
OTEPEWVOVTAI OTO IKPiWUA HEOW
HOVWTAPWV ano nopoeAdavn n

MupiTioUuxo AAaoTixo.

: ©@a npenel va gival KUAIVOPIKNAG HOPPNG

pe O1apeTpo @ 40mm kal and UAIko
KaTaAAnAo yia cuvdeon YE aywyo
XaAKoU PEOW OPEIXAAKIVOU OQIYKTHPA
EKTOG Kal avaQePeTal dIAPOPETIKA OTNV

dlaknpugn.

: H yeiwon Tou akpokiBwTiou kal kat’

€MNEKTAON TOU pavdua Tou kaAwdiou
YiVETal NpoG To NAEyua yeiwong Tou Y/
I TOU TEpHATIKOU Xwpou. To kaAwdio
nou Ba xpnaigonoinBei yia TNV
npayupartonoinon TnG oUvdeonG auTng Ba
gival JovonoAIKO, XAAKIVO, JIATOUNAC
120mm?2 pe €181k EVIOXUMEVN NOVWON.

MNa To okono auTo Ba Npénel va undapxyel
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KaTAAANAOG OpeIXAAKIVOG aKpOOEKTNG

€Mi TOU aKPOKIBWTIOU.

5. MeTaAAIka €EapTripaTa akpokiBwTiou : Ta 6nola PeTaAAIka eEapTripaTa Tou
akpokiBwTiou giTe Ba npenel va eivai
ano avo&eidwTo xaAuBa r eav dev sival,
TOTE B6a Npénel va PEPOUV KATAAAnAn
€NIPAvelakn enigeTaAAwon (onwg

enIYPeudapyupwaon f ENIKAooITEPWON).

6. F€pIoPa Tou HovwTikoU nepPIBAANATOC : To yovwTIKO nepiBAnua Ba yeuioTei
HME OUVOETIKO, JN ToEIkd, AGdI To onoio
Oev Ba npEnel va nepiExel
noAuxAwpodipaivuAia(PCB's) i
noAuxAwpoTpipaivuAiia (PCT's)

7. ANidpkeia {wng Twv eEapTnUATWV
TOU aKpoKIBWTIOU KATA TNV anobrkeuan : dl1apkela {wNG Twv €EAPTNUATWY O€
anoBrkeuon, 8a npénel va sivai
TouAdxioTov névTe (5) €Tn ano Tnv
NUEPOUNViIa KATAOKEUNC.

VIII. BAZIKA AMAITOYMENA EZAPTHMATA TOY AKPOKIBQTIOY

To akpokiBwTio Ba npénel va anoTteAgital and To akdAouba Baoika eEapTrpaTa:

AV PETAAAIKO €EAPTNHA EQAPUOYNG
>Uvdeouo aywyoU (METAAAIKO)

MovwTikd nepiBAnua (and nupiTouxo AACTIXO)
AGd1 NANPWOEWC

Kwvo eEopdAuvong

MNMAaka BAoewg

MoVWTRAPEC OTNPIEEWG (4 HOVWTHPEC)
>TUMOBARNTN KaAwdiou

* To povwTikd NepiBAnua ano nupiTiouxo AACTIXO anoTeAsiTal and owAnva pnrivng
EVIOXUMEVN ME IVEC yudAloU oTnVv €nipAvelid TOU Onoiou €xouv epapuocBei Ta ano
nupiTiouxo AdoTixo kudeia.
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IX.

X.

XI.

AMAITOYMENA XAPAKTHPIZTIKA MONQTHPQN >THPI=HZ TQN AKPOKIBQTIQN

O1 HOVWTNPEG EK NOPOEAAVNG HE TOUC OMOIoUC Ta aKpOoKIBWTIa aTnpidovTal
OTO METAAAIKO IKpiwPa OTRPIENG, MPENEl va £Xouv Ta akOAouBa XapakTnpioTIKa :

1.

2.

100000 N

\

Mnxavikn avrtoxn o€ OAipn

\%

AvToxn o€ npoBoAikd popTio 5000 N

3. O yovwTnRpacg oTnpIENG Ba nNpenel va avreXel Jia KkpouoTikn duvaun 2500 N

kat' eAdxioTo npokaAoupevn and BpaxukUkAwuad.

ANAITOYMENA HAEKTPIKA XAPAKTHPIZTIKA AKPOKIBQTIQN

1. OvopaoTikn TAON . 150kV
2. Mgyiotn Taon A€iToupyiag : 170kV
3. AvTOXN 0€ KPOUGTIKN KEPAUVIKA
Taon (1,2/ 50 ug) : 750kV peEyioTn TIPN
4. AvTOXN O€ TAoN BIOPNXAVIKAG
ouxvoTNTacg yia €va (1) AenTo ev ENpw KAl uypw : 325kV rms
5. Mnkoc¢ epnuopoU Tou €K NOPOEAAVNG
nePIBANUATOG : 4250mm
6. AvToxn ot peUpa BpaXUKUKAWUATOC yia 1sec : 30 kA
7. AvTtoxn o€ peUpa ouvexoucg AsiToupyiag . nepinou 800A
AOKIME>
A. AOKIUEG OEIpag

*
*
*

OnNTIKOG €AeyX0C OAWV TwV €EapTNUATWV NOU CUVBETOUV TO AKPOKIBWTIO yia TNV
dlanioTwon €vOEXOMEVWY  aTEAEIWV KABWG Kal  €AeyxoG vyia Tnv Unapén
OAWV TWV €E€ApTnNUATWV MNou npoBAEnovTal and TO KATAOKEUAOTIKO OXEDIO ToOU
aKpoKIBwTiOU.

'EAeyXoC TwV O1a0TAoEwV OAWV TWV €EapTNUATWV NMOU CUVOETOUV TO AKPOKIBWTIO
OUMQWVA JE TO KATAOKEUACOTIKO OXEDIO.
AokIpég Tunou

AoKIuf avToxng os Taon Blognxavikng ouxvotnrtac 50Hz, ev Enpw kal uypw, yia
€va (1) Aentd oluPwva pe Tov kavoviopd IEC - 60137

. =< EXMA
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XII.

XIII.

XV.

2. AOKIUN avToxNnG O KEPAUVIKN KpouaoTikn Taon (1,2/ 50 pg) ev &npw, oUP@wva PE
T0 IEC - 60137.

3.  Aokiyn avrtoxng oe npoBoAikd @opTio cUppwva pe To IEC-61642 yia TO €K
NuUpITIOUX0 AGOTIXOU aKpOKIBWTIO.

2TOIXEIA NOY MNPEMEI NA ®EPEI H MINAKIAA

Kd&Be xapTokiBwTio oTnVv Nepioxn TNG METAAAIKAC Bdong Ba npénel va ¢pépel nivakida ano
aloupivio 1 and dAAo pun diaBpwaoipo pETaAlo oTnv onoia 8a avaypdagovTtal Ta akdéAouba
gToixeia:

- ovopaacia uAikou.

OVOMa KATAoKEeUn

apibuog osipdc Tou UAIKOU

£TOG KATAOKEUNG

TNV avToxn Tou UAIKOU O€ KPOUGTIKN Taon pop®ng 1,2/ 50 s

2TOIXEIA NOY MPEMEI NA AQ>EI O ENITYXQN >TON AIATQNI>MO

1. TIANpec OxE€310 TOou akpokiBwTiou onou Oa eu@gavifovral kal Oa neplypagovTal
AENTOUEPWG OAA TA €NINEPOUC UAIKA TOU MPIV TNV AnMOGTOAN ToUu UAIKOU.

2. NenTopepéc oxedI0 OUVOEONG TOU AKPOKIBWTIOU PE TO KAAWJDIO KABWC KAl OMOIEG
odnyiec anaiTouvTal yia TNV napandvw ava@epouevn oUVOEDN MNpIV TNV  AMOCTOAR
TOU UAIKOU.

3. AenTopepéc oxedIO OTAPIENG TOU AKPOKIBWTIOU €ni IKPIWUATOG OTAPIENG, MpIV TNV
anoaToAN Tou UAIKoU.

4, NenTOPEPEC OXEDIO CUVAPUOAOYNONG TOU AKPOKIBWTIOU MPIV TNV — ANOCTOAN Tou
UAIKOU.

2YZKEYA>IA

K&Be akpokiBwTio pali PE TA EMPEPOUG €EapTrUaATa Tou Oa npénel va eival
OUOKeuaopevo o EUAIVO KIBwTIo oTIBapng kaTtaokeung. (‘Eva akpokiBwTio pali pe Ta
€€apTnUaTd Tou ava KIBWTIO). 3To €EWTEPIKO PEPOC Tou KABe kiIBwTiou Ba npénel va
avaypdgovTal Je peydAa ypauuaTa Ta akdoAouba :

- apIBPoOc cupBaong Tou UAIKOU
- ovopaacia Tou uAikoU

- £TOC KATAOGKEUNG TOU UAIKOU

*
* »* &
o
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- apIBPOG 0EIpAC TOU UAIKOU
- nuUepounvia Af&ewg xpnong Tou UAIKOU

- Bapog kabe kIBwTioU

EZMA

m 2014-2020
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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 Tn¢ rnpoo@opdac

1. Tunog akpokiBwTiou PP

N

. Neploxn Bepuokpaaoiag Asiroupyiag e

w

. Eidog uAIkoU Tou povwTIKoU nepIBANPATOC aKpOKIBWTIou P

4, IxAMa kal €id0G aKpOOEKTOU AKPOKIBwTIOU e

5. ZUvonTIKN NEPIypagn TnG YEiwong Tou akpokIBwTiou e

B

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

el = ELMA
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12. AvToxn Tou akpokIBwTiou og pelpa BPAXUKUKAWHUATOG

yla €va (1) deuTepOAENTO.

13. AvToxn Tou akpokIBwTiou og peUlpa ouvexoUg AsiToupyiag

14. Bapog Tou €K NupITIoUXOoU AACTIXOU MEPIBAAKATOC

15. ZuvoAikd Bapog akpoKIBwTiou

16. ZuvoAikd PNKOG akpoKIBwTiou

17. ZxNua kai €ido¢ UAIKOU TwV aKPOJEKTWY TOU
akpokiBwTiou

18. Tunog kai €idog AadioU nou XPNOCIKOMNOIEITAl YIa TO
YEHUIONA TOU HOVWTRpPaA

19. Eival To nepiBAnua Tou akpokiBwTiou and nupiTioUuxo
AAOTIXO OXEJIAONEVO YId AEITOUpYia und e0WTEPIKN Nigon;

20. Edv n anavtnon oto epwtnua No.19 gival " "Nai' ' T1oTE
va unodei&eTe TNV nigon

21. Aiapkeia {wng (nuepopnvia AnEewg) Twv eEapTnuaTwyv
TOU akpokKIBwTiou

* X %

* *
* *
* *

* 4 x
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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/ 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 OUOTNUATOC

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

O oxedlaonog Twv ouvdeopwyv Ba eival TETOI0C WOoTE ol gUVOEOoPOol va €ival cuhBaTtoi pe Ta
ouykekpipgéva kaAwdia 150kV XLPE, Ta onoia Ba eykataotabouv OTo £pyo.

O1 oUvdeopol Ba npénel va NepAcouv OAEC TIC JOKIYEC Mou avagepovTal otov Kavovioud IEC-
60840, TeAeutaia €kdoon, napdypago 12, oav pedovwpeva €Eaptnuarta kair cav ouoTnua
anoteAoUpeVO anod kaAwdio, CUVOETHOUG Kal akpoKIBWTIA idlou TUNOU PE TA NPOCPEPOUEVA.
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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. AiaoTaoceig

5. Kavoviouoi KaTaoKeung - AOKIMEG
6. Emonuavon

7. Zuokeudoia

8. TpooQopEg

9. 2x€dia

Hea =~ ELIIA
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8.

O

Mepipepelaknig AvamTugng

TEXNIKH NEPITPA®H

XYTOZIAHPO NAAIZIO KAI KAAYMMA ®PEATIQN

NA KIBQTIA AYOMENQN ENA®QN KAAQAIQN 150 kV

. Neprypaen:

. E@appoyn:

. YAIKO KaTaokeung:

. AigoTdosig:

. Kavoviopoi

KATAOKEUNG, DOKIUEG:

. Emonpuavon:

. ZUOKeuaaoia:

MNpoopopéEc:

. 2xe£dia:

* X %

* *
* *
* *

* 4K

EupwTraiki ‘Evwon

Eupwtraiké Tapeio

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

To unown UAIKO npoopileTal yia TNV KAAUWn @PeaTiov o€
neCodpouIa-dpOPOUC, MECA OTa onoia TonoOeTeiTal TO WETAAAIKO
KIBWTIO AUOHEVWV €napwVv yia Tn diactalpwon TwvV HOAUBdIVWV
Havouwv Twv KaAwdiwv 150 kV ( Cross Bonding ).

EAaTtdc xuToOidnpoc o@aipocidouc ypa@itn. MoidtnTa UAikou
Grade 500-7 katd ISO 1083. KAdon avtoxn B 125 «katad
EN 124/1994 (avToxn peyaAuTtepn ano 125 kN).

MAaiolo - €EwTepikeg dlaoTaoslc 710 mm x 1100 mm x 75 mm.
AlaoTdosic kaBapoU avoiypyaTtog gppeaTtiou 600 mm x 900 mm. Ol
napandavw d1aoTAcelg Npenel va eniBeBaiwveTal 0TI CUNPWVOUV UE
TIG 31a0TACEIG TWV KIBWTIWV AUOHEVWV ENAP®V.

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

>e kKabe kAAuppa B6a unapxel €10k onuavon (UNTpa) «AAMHE
150.000 V». H pyATpa, nou Ba eival guykoAAnuEvn oTnv velpwan
Tou kKaAUppaTog, Ba eival kaTtaokeuagpévn and To idlo UAIKO W'
auTo ToU KaAUPMATOC Kal oUPeva JE Ta Xx&dIa 1 kai 2.

Ta uAhika Ba ocuokeudalovTal os XapTokiBwTia kal 6a napadidovral oe
EupwnaAéTec,.

H npoo@opa Tou MpounBeuth 6a ouvodeUsTal and KATAOKEUACOTIKA
oxedla ME  OAec  TIC OlAOTACEIC  KABWC KAl MioTOnoINTIKA
GUHMNOPPWONG KE TOUG MIO NAVW ava@ePOPEVOUC Kavoviououg.

>Zxedio 1 MNAAIZIO ®PEATIOY
>xedio 2 ZHMANZH KAAYMMATOZ
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TEXNIKH MEPITPAOH

1l | | O
——

AAMHE| |
150.000 V|
I |

NN

KAAYMMA QPEATIOY

= 4 ) L L=
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= —]
il P L |
NAAIZIO QPEATIOY
TITAOZ ZXEAIOY AP. ZXEAIOY
KYTOZIAHPO NMAAIZIO KAl KAAYMMA @PEATION 1
MA KIBOTIA AYOMENGON EMADON KAAQAION 150 KV
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TEXNIKH MEPITPADH
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TITAOE EXEAIOQY AP. IXENOY
XYTOZIAHPO NAAIZIO KAI KAAYMMA QPEATION 5
MA KIBOTIA AYOMENCGN ENADON 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 NA&ypaTog

5.2. Naxoc nAéypartog

5.3. MAAaTog oupnayoug {wvng NAEYUATOG

5.4. AlaoTAoesic onwv NAEYHATOC

6. Mada

7.  E@eAkuaTikn avtoxn

8. Emonpavon

9. S UoKeuadoia

* X %

* *
* *
* *

* 4 x
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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 and TIG NAAKES 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 eykaTeoTnUévn unoyeia kKaAwdiakn
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 JIaBpWTIKEG OUCTIEC Kal 1I01aITEPA OTA COUAPIdIA.

5. TEWMETPIKA OTOIXEID

5.1. NAdTog MA&yuaTog : Kat’ eAdxioto 60 cm
5.2. Naxog MA&ypaTog : 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 MAEYMATOG.

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

6. Mada . < 0,15 kg ava TpExov PETPO.
7. EpeAkuoTikn avtoxry : > 6000 N/m kaTd pnkog kai >3000 N/m kaTtd nAdTog Tou NAEYHATOG
8. Enionjuavon : Ndvw orn cupnayn {wvn Kal KaTta PrAKog Tou NAEypaTog 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, WOTE va E€ival NeEPICOOTEPO euavayvworda. H
MeyaAUTepn andoracn PeTa&u dUo diadoxikwv evOeifewv Ba eival 50

cm.
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To nAéyua 6a ouokeualetal g poAouc Twv 500 m yUpw ano €va

KUAIVOpPIKO nupnva and nAaoTikd r and xapTovi kal 6a npocdeveTal
eEwTepIka e Tavia i cUpHA eNapkouUc avToxnG. Z& €10IKN METAAAIKN

9. >uokeuaaia
mvakida npoodedepévn o KABe poAo Ba avaypagpovTal
Ta apxika "AAMHE"

- H ovopaoia Tou UAIKOU
To UAKOG TOU NAEYHATOC OE M
H Tdon Twv kaAwdiwv yia Ta onoia npoopileTal (150.000 V)

To onua epyooTaciou Tou NPoPNBeUTH

“EXNA
m 2014-2020

(«

li
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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 onAICPEVO OKUPOJENA NoU XpnolgonoloUvTdl yia TNV €NIKAAUWN TWV UNOYEIWV KaAwdiwv
150 kV.

2. NEZEI> KAEIAIA

MAakec enikdAuwng, onAIoPEVo okupodsua, unoyeio 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 PeTd TNV TONoBETNON TOUG NAVW OE OTpWUA AUPOU PEoa
OTO XavTdaki, kaAunTtovrtar and OeUTeEpo oTpwpa dupou AaTopeiou naxouc 40 cm. XTn
ouvéxela, Nnavw o€ auTo To JeUTEPO OTPWHA AUHOU TOoNoBeTOUVTAl Ol MAAGKEG EMIKAAUYNG.

MNa Tnv TonoBETNoNn TOoug €NAKPIB®WC NAvw ano Ta KaAwdia, XpnolgonolouvTal Pikpoi EUAIvVOI
nacogaAol nou deixvouv TNV akpifr] B€on Twv KAAwdiwv.

Mavw ano TIG NAAKEG eNIKAAUWNG TOMOBETEITAI KAl TPITO OTPWHA AUHPOU 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, AEMNA, kAn.) T0Te 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 diaotdaoeig 50 X 40 cm, pe €ninedn pop@n naxoug 40 mm, cUPQwva He
To XXx&€d10 1 Tng napouodag.

O1 nAdkeg npenel va kataokeualovtal Yyeoa oe o1dnpoUc TUNOUC, CUMMUKVWHEVEG PE 10XUPa
MNXavika péoa, onwg €ivar n dovnon, n nieon kar dAAol péBodol ocupnukvwong 1 Kai

ouvduaouoi auTwy.
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H kaTaokeun Tou KoviapaToc 8a sival enigeAnPevn YE TNV mIAoyn KaTaAAnAng auuou HE Tnv
anaiToUPeVN KOKKOMETPIKN ouvBeon. H peyioTn Si1dueTpog Tou kKOkkou Osv Ba unepBaivel Ta 7
mm, oUTe Ba nepiExel nainaAn nAgov Tou 10% (Bpoxida 0,2mm). H oUuvBeon Tou KOVIAUATOG
Ba eival TouAaxioto 1 MPEPOG TOIPEVTOU Npo¢ 4 uépn BApoug APUOU, ME TNV avaloyia
TOIMEVTOU vd au&avetar ev avdaykn and Tov KATAOKEUAOTH Yyid TNV EniTeuén Tng
kaBopilduevng NapakaTw eAAXIOTNG AVTOXNG TNG nAdkac. H oidepevia oxdpa Ba sival ano
oUppa SIaPETPOU 3 MM Kal TETPAYWVIKAG Bpoxidag 60 mm, dnwg @aiveral kal oTto ZxEdIo 1.
To XpnoiJonoloUUEVO TOIYEVTO NpEnel va gival NMopTAavt EAAnVIKoU TUNou, UWPnARC avToxnc.
O1 nAdkec npénel va KpatouvTal TIC MNPWTEC NUEPEG Ot UypO nepifdAAov kal va
npopuUAAcoovTal ano nayero kal npoéwpn ano&npavaon, kab’ 6Ao To diIAoTNHA TNC OKARPUVONC
TOUG.

O KaTaokeuaaoTnG npenel va d1abETel aTov appodio EmBewpnTn TnG Enmixeipnong oAa Ta péoa

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

6. AOKIMEZ>

O KATaokeuaoTAC Npenel va dIaBeTel oTov apuodio EmbBewpnTth Tng Enmixeipnong oAa Ta peoa
yia Tnv die€aywyn Twv JOKIJWV KAl TWV E€NIBEWPHOEWY TWV NAAK®OV KATA TNV KATAOKEUN
TOUG.

O kaTaokeudoTng Oa npeEnel va €xel TNV AndiTOUPEVN €yKATAOTAON YId TOV EAEYXO TwV
NAGK®V O KAPJWN. Z€ avTiBeTn nepinTtwon Ta dsiyyaTta nou eniAéxOnkav Ba peTapépovTal Pe
dandavn Tou O€ avayvwpIioPEVO EpyacTrplo yid EAEyX0 Kal OOKIHEC.

Mpiv Tov €Aeyxo 6a yvwoTonoioUvTal ogTov aphodio EnMBswpnTr oI NUEPOMUNVIEC KATAOKEUNG

TWV NAAK®V.

H danavn Twv Tepaxiov yia Ti¢ dokiuég 6a Bapuvel Tov KaTaokeuaoTH.

6.1. Aokiuygéc Tunou

AoKIUn avToxnc KoviauaTtog

MNa Tov £AEyX0 TNG AVTOXNG KOVIAUATOC Ol MAAGKEG umnoBdaAlovTal ot OOKIUN KANWEWC HE
OUYKEKPIMEVO QOoPTio P nou eniBAAAETAI NPOODEUTIKA.
H d1atagn OokKIuAG Twv NAGK®V nou @aiveral oTo 2xedio 1, anoTteAeital and duo

o1dnpodokouc Tau, nadyxouc 8 mm (8 X 70 X 70) nou €dpadlovTal 0TO NEAPA TOUG.
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To @opTio eniIBdAAeTal pe Aenida WAKoug TouAdxiotov 400 m kal naxoug 10 mm, Me
OTPOYYUAEUEVN AKUN MOPPNC avTioToIXNG NPOC auTn TNG NAAKAC yid opoiopop®n eykdapaia
KATAvoun Tou (popTiou.

Ta PYeTaAAIKG OnUEia NOU €pYovTal O €nagn ME TIG UNO JOKIUN TOIMEVTONAAKEG KaAUunTovTal
ME appwOEC eAAOTIKO.

6.2. AokIuEc ue AsiyyatoAnwia

O delypaToAnnTikdg €Aeyxocg Ba dievepyeital kata Tnv napaAafr Twv nAakwyv, AaupBavovracg 5
TEPAYIa ano kabe ocwpod.

Ta deiypata 6a e€etalovral emTonou yia va €EakpiBwBei €av nAnpouv TIC anaiTnoEIC TWV
01a0TACEWY KAl oXNUAToG Tou 2xediou 1, €av ol EMIPAVEIEC TOUG €ival Agieg kal eninedeg, kai
€AV n avaypa®n TwvV YpAuuaTwV Kal aplBuwv eival enigeAnPEvn onwc kabBopileTal oTo
ox£€dlo.

And Ta napandavw 5 deiypata nou AapBavovTtal and kabe owpoO, Ta Tpia O6a unokeivtal os
OOKIUN KANWEWCG, CUNGWYVA UE TNV Mio ndavw nap. 6.a. To @opTio P 8a au&averal ye pudbuod 10
KIAWV nepinou ava 1" yéxpl nAnpoug 6palocws TNG NAAKAC.

To eAaxioTo gopTio Bpavong opileTal o 450 KIAQ.

e nepintwon nou Ta OsiyyaTta nAakwv and éva owpd dev nAnpolUv TIG OIACTACEIG TOU
oxediou, TNV kaBopildopevn avroxn Twv 450 KIAWV 1] dev eival Agieg kKAn., TOTE BewpouvTal OTI
0gv nAnpouv TIC Npodiaypa@OPEVEG ANAITACEIC KAl anoppinTeETal 6A0C 0 CwpPoc and Tov onoio
eAnNpBnoav. Katd e€&aipeon ortnv nepintwon TG OOKIMAG avToxXNG Kal €pOCToV TOUAAXIOTOV
OUo and Ta Tpia dokiyia nAnpouv To O0plo Bpaloswg, ynopei o KataokeuaoTng va {nTnoel Kal
vEa OOKIUM KAUWEWG.

MNa Tov okono auTo, emiA&yovTal dAAa 5 dokipia and Tov idlo cwpd KAl enavaAapBaveTal o
EAEYX0G ONWG Mio NAavw.

O1 nAdkec BewpolvTal OTI €ival CUPNPWVA HE TIG NPodIaypaEC pOTOV anapalTnTwS kal Ta 3
véa dokipia 8a unoaTolv Pe enmiTuxia @opTion 450 KIAWV, aAANI®wC OAOG 0 OwPOC anoppinTeTal
Xwpic aAAn diadikaaia.

ZnMEIOVETAl OTI N TIUA QOPTIONG TwV 450 KIAWV avapEpeTal o€ NAAKEG nAIKiag TouAaxioTov
28 nUEPWV.

e €EAIPETIKEG NEPINTWOEIG Kal €poOoov n Enixeipnon ¢nTei Tnv napaAaBn nAakwv npiv and

TNV NApEAEUCN €vOG WAVA and TNV NUEPOMNVIA KATAOKEUAC TOUG, TOTE N JOKIUR avToXng
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neplopiletal oe deiyyata nAikiag 7 nuepwv. To anaiToUhevo eAaxioTo @opTio Bpaloswc oc
auTn Tnv nepinTwon 0a eivar 400 KIAG.

'OAeg o1 MAAKEC TwV CWPWV Nou anoppipbnkav n NAAKEC nou anoppipdnkav PYePovwueva, Ba
npéner va xpwuarti¢ovral Tonika PJe Tnv unodeién kal napouacia Tou apuddiou EniBewpnTr| TOoU
AAMHE. AuTéc o1 nAdkec Oev pnopoUv MPE Kaveva Tpono va E&avanpoo@epboUv oTnV

Emixeipnon.

7. ENIZHMANZH
O1 nAdkec 6a @eEpouv enicpavon MPE eyxapaén navw oOTnv  EMNIQAvVEId TOUG TOU
XApPaKTNPIOTIKOU OfPATOC TOU KATAOKEUAOTH N TWV apxIK®WV TOU OVOUATEMNWVUHPOU TOU
eAAeipel onuartog.
H eyxapa&n npénel va €ival euavayvwoTtn kal To BAa6oc¢ Tng va pnv €ival PikpdTeEPOo Twv 3
mm. H B8€éon Tng eyXdpa&ng Tou ONUATOC AQRVETAl OTNV €KAOYI TOU KATAOKEUAOTR, Kal N

B8€on auTnc Ba €ival navTa idia yia Tov idlo KATAOKEUAOTH.

8. ZYZKEYAZIA - AlTOGHKEYZH

O1 nAdkec 6a anobnkevovTal O cwpouc HEXP!I 1000 Tepaxia. Mpiv ando Tov €Aeyxo Ba
yvwoTonoloUvtal oTov aphodio EniBewpnTr oI NUEPOUNVIEC KATAOKEUNG TWV UAIKQOV KABe
owpou.

H Enixeipnon €xel To dikaiwua va anodnkevel TIC NAAKEG yId 3 YAVEG Ano TNV NUEpPOPNVia TNG
oup@wvnBeioag napddoong, Xwpig anaiTnon yia kaTaBoAn €voikiou.

O pubpoc napadoong Twv NAAkwV Ba opileTal katd Tnv avaBeon TNG napayyeAiag, Tuxov O
aAAayn Tou puBpuoU Ba InTeiTal eyypdpwc ano Tnv Enmixeipnon TouAdyxiotov 1 pfva npiv and

TNV nUEpouNvia napadoong nou opioTnKe.

9. MAPAPTHMATA - >XEAIA

9.1.NAPAPTHMA 1.

KaTtaAoyog oToixeiwv pnxavoypagnong tng T.01.
9.2.2XEA10 1.
MAakeg enikaAuywng unodyeiwv 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. Toigevto MNépTAavT EAANVIKOU TUNOU, UWNARC avToxng.

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 &~ 0w D P

1. AvTiKeiyevo
O nivakideg He TOUuG 0pPBOOTATEG MOU ava@EPOVTAl OTNV Napouca TEXVIKA MePIypagn
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 nivakideg kail ol avTioTolxeg NAATeG auTwyv (18iwv dlacTdoswyv) Ba kaTaokeualovTal
anod nAdoTikd UAIKO uwnAng noidTnTag, KATaAAnNAou ndAxouc, HE TIC MO KATW

1016TNTEG :
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e OKANPO UAIKO We yeyain avroxn ortn Bpalon

e avBekTIKO O akTIVOBOAIG U/Vv KABWG Kal @' OAEG TIG KAIPIKEG OUVONKEC -

e Jev eEaoBevileal (EeBwpialel) e TNV Napodo Tou XpOvou

e UEYAAN avTioTaon o€ XNUIKEG ENIOPACEIG

e 0TABEPO Ot Beppokpaoieg PeTa&u -20°C kal +80°C
Ta nio Navw XapakTtnpioTika kal OAEG ol 1010TNTEG Tou UAIKOU Ba nioTtonoloUvTal PE
TAV UNOBOAN OAWV TWV anapaiTATWV MICTONOoINTIKWV JOKIJ®WYV, CUMPWVA ME
avayvwpliopévouc diebveic Kavoviopouc.
H kaTtaokeur TnG nivakidag YE Ta OTOIXEIQ AUTNC, Ol UNOJOXEC TWV MVAKIdiwv Kabwg
Kal Ta avTioToixa nAakidia Oa eival oUuwva HE To X0 1 TNG TEXVIKNG
neplypagnc. To Xxpwpa Twv nAakidiwv kal Ta agroixeia Touc 6a kabopilovtal and Tnv

Ynnpeaia.

3.2. OpbooTdareg
O opBooTaTtng (oTUAOC) Ndvw oTov onoio TonoBeTeiTal n nmivakida enioruavong, 6a

gival xaAUuBdIvoc cwAfvag KaTaoKeUaopEVog cUP@WVa PE To IXEDIO0 2.

>Tnv Kopu®n Tou opBoaTaTtn Ba undapxel, KaTaAANAQ OTEPEWMEVN, YETAAAIKN NAAKA
navw otnv onoia 6a TonoBeTeiTal n nNAAoTIKA nivakida enionpavong HeE TNV
avTioToixn NAATn.

O opBooTdaTtng Ba Pepel kKaTaAAnAn avTidiaBpwTIKN NpoaoTaacia.

'OAa Ta oToixeia Tou opBOOTATN KAl TNG WETAAAIKNAG NAdkag 6a kaBopilovTal kal Ba

noTonoloUvVTadl JE TNV UNOBOAR TWV AnapaiTNTwV MiGTONOINTIKWV JOKIHMV.

4. Acivua
O npounBeuTnC NpIv anod TNV <&V CEIpd» Napaywyn 8a np&nesl va Nnpookouiosl aTnv apuodia

Ynnpeoia Tou AAMHE deiypa uAikoU yia Tnv £€ykpion Tou.

5. AOKIYEC
MNa Tov €Aeyx0 TNC MOIOTNTAC KATAOKEUNG TWV UAIK®OV Bd YiveTdl onTikOG £AEyXOC Tou

OeiypaTog kal eEETaon OAWV TWV NICTOMNOINTIKWV JOKIHMV.
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6. Zuokeuagaia

O EpyoAdBoc kataokeuwv Ba eival uneuBbuvog yia TNV aopaAn CUOKeuaoia kal PJETAPopd
TWV UAIKQV €Mi TONOU Tou £pyou.

7. ZuunAnpwon kai Eykaraoraon nivakidwyv

Katd Tn OI1dpKela KATAOKEUNG TNG KAAWOIAKNG YPAMMNG, o EpyoAdBog kataokeuwv Ba
OUMMANPWVElI JE Ta KATAAANAa oToixsia Tnv nivakida enicrigavonc kal 6a TonoBeTei Toug

opBooTaTec, KaTonv unodeifewv Twv appodiwv Tou AAMHE.

8. Xx£dia
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5.2.8 YAIKA NMAHPQZHZ KAI ANMMOKATAZTAZHZ ZKAMMATQN
1. AMMOzZ AATOMEIOY

1.1. ANTIKEIMENO- KANONIZMOI

H napoloa Texvikn nepiypapn kabopilel TiIc npodlaypapéc kal TIG OOKIMEG OTIC OMOoieg
unoBAaAAeTal n duuog AaTopeiou, NOU XPNOIKOMNOIEITAl yia TV enKAAuwn Twv KaAwdiwv 150 kV.
SUppwva pe Tov KT 97 duuog Aatopeiou ovopdaletal To kKAdoua Tou BpaucTtoU adpavouc
UAIKOU, To OlEpXOHEVO anod To KOokivo 8 1 To 3/8" og noocooTd 100% kal and 1o k6okivo No 4
o€ NocooTO ToUuAdxioTov 95%. SUp@wva Pe Tov EAOT EN-12620 ovopdletal To KAAOPA HE TOV

MEYIOTO KOKKO.

1.2. 2YNOHKEZ EMKATAZTAZHZ

H dupocg AaTouegiou XpnOIYONOIEITAl YIA TNV ENIKAAUWN TwV unoyeiwv kaAwdiwv 150 kV.

Me Tnv O1AvoIEn TwV XavTaki®ov TUnikAg dIaToPNG oUNpwva Pe Tn oUuhBacn, TomoBeTeiTal To
npwTo (1°) oTpwpa AeNTOKOKKNG AUPOU AQTOHEIOU, ENIXPIOUATOC KAl OXI OKUPOJEUATOC, NAXOUG
0,10 m. XTn ouvéxela n AuPpog OdlaBpeExeTal IkavonoinTika Kal akoAouBei n ekTUAIEN Twv
kKaAwdiwv. Ta kaAwdia kaAunTtovtal and €va deUTepo (2°) oTpwua AUPOU AATOMEIOU O Hia
OUMMUKVWMEVN oTpwon Twv 0,27 m. TonoBeTeital 0 KATAAANAOG NAACTIKOC OwANvAc ano
okAnpd PVC vyia Tnv JiEAeuon opoa&ovikoU kaAwdiou 1 TpinAdg Tunou TELEFLEX yia Tnv
OlEAeuan TNAENIKOIVWVIAKOU KAAwdiou ONTIKWV IVOV Kal KAAUNTETAl ano £va Tpito (3°) oTpwpua
AUMOU ME TIG iDIEC 1010TNTEG Kal naxog 0,23 m. TéAog TonoBeToUvTal ol NAAGKEG npoaTaaciag 150
kV KaTaokeuaopEveg oUPQWva Pe TV npodiaypa®n AKZA-23/AEK 01 kai kaAunTtovTal and &va
TEAEUTAiO OTpwua Aupou naxoug 0,05 m. e nepinTwon PN TonoBETNONG opoa&ovikou
KaAwdiou onTIKWV VOV, Ta kKaAwdia kaAUunTovTal anod dUo OTPWHATA AUHOU HE TIG iDIEG 1010TNTEG
kal naxog 0,25 m €kaaoTo.

MeTd TNV TOMNOBETNON €KACTOU OTPWHATOC AMMOU, dakoAouBei IkavonoinTikr dilaBpoxn Kai
oUPNUKVWON TNG AUPou GUPQWVA JE Ta avapePOPeva aoTnv napaypago 1.5.

Algukpivign: n xprnon agpou Aatopeiou eival anapaitntn dI0TI N AUPOC WG UAIKO (AENTOKOKKO
UAIKO = peydAn €i101kn enipavela) €xel TNV 1IKAVOTNTA va CUYKPATEI TNV uypacia, anapaitntn yia

Tnv UNap&n Tou aywylgou nepIBAAAOVTOG NoU anaiTeiTal.
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1.3. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI MOIOTHTAZ

H noiétnTa TnG dupou nou Ba xpnoigonoinBei oTto 'Epyo Ba eivalr AenTOKoKKN AUUOC AdTOMEIoU
ENIXpionaTog kai Oyl okupodeuaToc. H peEyioTn JIAPETPOC Tou kOkkou dev Ba unepBaivel Ta 4
mm, oUTe Ba nepiExel NainaAn nAgov Tou 16% (Bpoxida 0,2mm).

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

Ta xapakTnpioTikd TNG AUPOU AATOMEIOU KAl Ol aVvTIOTOIXEC anaIThOEIG ava@epovTal oTtov KTX-
97 kabwg kal ato ox&dio EAOT 408. >Ta £€yypaga autd opilovral napdAAnAa Kal ol avTioTOIXEG
HEBOOOI OokKIpwv (AsiypaTtoAnwia, KOKKOWETPIKR OlaBaduion, MoCOoTIKOC npocodiopiouog

naindAng, 1coduvapo auPou K.A.m.).

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

TNV dIEEaywyn TwV JdOKIYWV KAl ENIBEWPNOEWV TNG AUPOU KATa TNV TonoBETnan Tnc.

1.5. ZYMMYKNQZH THZ AMMOY

H auupog peTd Tn d1doTpwon Npénel va cUPNUKVWOEl KaTa TETolo TPOMNO, WOTE va Anouakpuvoei
0 NaIdeUPEVOC aEpag nou KAsioTnke otn pala Tng. O aépag nou napapével oTny APPo PETA TNV
oupnUKvwaon, oxnuaTidel Toug NOPOUG agpoc Kal ennpedlel Tnv avtoxn Tng. Kata Ttn diadikaaia
TNG CUMNUKVWONG npoonadoUpe va €nITUXOUME NARPN oupnUkvwon n onoia va napouaidadel
unoAoino nNopwv agpog TnNG Taewg Tou 1-2%. 'OAa Ta napandvw OTPWHPATA APUOU AATouEiou
MEXPI Kal TIC MAAGKEG €MKAAUWNG Twv KAAwdiwv 150kV apol B6a €xouv npwTta diaBpaxei Oa

oupmniefovTal JE XEIpOKONavo i eAa@puU PINXaviko PEoo.

1.6. AINOOHKEYZH -META®OPA

O avadoxog sival unoxpewuévog va AaupBdvel 6Aa Ta anapaitnTa PETPA WOTE va dldTnpEi Tnv
MolOTNTA TOU NApayoueEVOU NpoidvTog KATA TNV eKPOPTWON TOU OTO XWPO TOU £pPyou.

a) Na diatnpouUvTal kabapoi - anaAAaypevol and BAABepd OUOTATIKA O CWPOI TWV TEAIKOV
NMpoiovVTWV.

B) Na ano@eUyeTal o dIaXWPIOHOC TWV KOKKWV KATa TNV eKpOPTWON Toug oTo owpod (diatrnpnon
MEYIOTOU UYoUuC Tou owpou).

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

0) Na npopuAdooovTal ol GWPOoi TNG AUPOU anod JUCHEVEIG KAIpIKEG TUVOKEG.
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O1 ouvBnAKeg PYeTaPopPAg sival duvaTov va eNnNPEAcOUV TNV NMoIOTNTA TOU NPOiOVTOG Npog Xpnon.
Katd Tnv odikf HeTagopd, npiv Tnv €€odo Twv @QopTnywv and To Aatopeio, ouvndileTal n

dlaBpoxn TNG GUMOU KE VEPO.

1.7. ZTOIXEIA NAPAITEAIAX

SUp@wva pe Tov EAOT EN 12620 n ovopartoAoyia Tou npoiovToc kaBopiletal and 1o péyedog
Tou HEyIoTou kOkkou (Appog 0/4, 0/2,0/1).

SUPewva Pe TIG EAANVIKEG npodiaypa®Eg n ovouaToAoyia Tou npoidvTog gival upog AaToueiou
XWPI¢ va npoadlopileTdl 0 YEYIOTOG KOKKOC.

MNa Ta €pya AAMHE napayy&AAeTal duuog Aatopsgiou Tunou A.
2. AMMOXAAIKO

2.1.  ANTIKEIMENO- KANONIZMOI

H napoloa Texvikn neplypagr kabopilel TIG npodlaypa®éc Kal TIG OOKIYEG OTIC OMOIEC
unoBdaAAeTal To appoxdaAiko Tng M.T.M. 0.155, nou xpnoiponoleiTal yia TNV NARpwon Tou
xavrakiou.

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

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

Ta adpavn UAIka nou XpnoigonoloUvTadl o€ BACEIC ) unoBAaceig Ynopei va gival Ta €ENG:

duaoika adpavr (natural aggregates): adpavry Nou NPOEPXOVTAl AMO OPUKTEC NnyEC, Ta onoia
€X0UV UnooTei Jovo Pnxavikn KaTtepyaaoia.

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

TexvnTtd adpavn (manufactured aggregates): adpavil OpUKTAG APXIKNG MPOEAEUONC, TA onoid
€xouv npokUwel ano Blognxavikn ene€epyacia, cupnepiAauBavopévng TG BepUIKAC N AAANG
METATPONNG.

AvakukAwpéva adpavn (recycled aggregates): adpavr) nou €xouv npokUWel and eneEepyaacia
avopyavwyv UAIK®WV, Ta onoia £Xouv NponyouNEVWG XpnalhonoinBei oTnv KaTaokeun.

MéyeBoc adpavwv: Mpoadiopiondc Twv adpavwv HE €va katwTepo (d) kal €éva avwtepo (D)

MEYEBOC KOOKIVOU/ NAEyNaToC, ekPpalopevo wg d/D.
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O npoodiopiohdc dExeTal TNV napoucia unepueyeBoug (oversize), KAMOIWV KOKKWV MOU
ouykpaToUVTAl OTO AVWTEPO KOOKIVO, KAl unopeyeBoug (undersize), kOKKwV Mou nepvouv ano
TO KATWTEPO KOOKIVO,

AenTokokka adpavr: Mpoadiopiopog nou diveral pe d ico pye 0 kai D pikpdTEPO 1) i00 pe 6,3
mm.

Xovdpokokka adpavn: Mpoadiopiondcg nou diverar pe d ico [ peyaAuTtepo Tou 1 mm kal D
HMEYAAUTEPO TOU 2 mm.

Miyua adpavwv (all-in aggregate): Adpavry nmou anoTeAoUvTal ano Wiypua XovOpOKOKKwV Kdl
AENTOKOKKWV adpavwv Pe D peyaAuTepo Tou 6,3 mm.

KaTtnyopia: XapakTtnpioTiko £ninedo 1016TNTAag €vog adpavouc, ekppaldpevn wG eUPOC TIHOV N
opIakn TINA. Asv undapxel oxéon HETa&U Twv KAaTNyopIi®V dIa@OpPETIKWV ISIOTATWYV.

AlaBabuion (grading): Katavour, MHeyEBOUG KOKKwV ek@palopevn ¢ nogootd palag

OIEpPXOMEVNC anod £€va GUYKEKPIKMEVO apliOud KOOKIVWV.

2.2. 2ZYNOHKEZ EFKATAZTAZHZ

To appoxaiiko Tng TM.T.M. 0.155 xpnoigonolsiTal yia TNV nNARpwon Tou XavtakioU nou
TonoBeToUvTal Ta unoyeia kaAwdia 150 kV.

Me Tnv OI1AVOIEN TWV XAVTAKI®V TUMIKAC O1aTOUNG oUu@wva Pe Tn oUuBacn kal agou £xouv
TonoBeTnBei Ta avTioTolxa OTPpWHATA APPOU TonoBeTeiTal To NpwTo (1°) OoTpWHA APHOXAAIKOU
naxouc 0,25m. XTn ouveéxela akoAouBei n TonoBETNONn TOU MNAEYHATOC EMICHMAVONG TWV
kaAwdiwv 150kV. MNavw anod 1o NAEypa enmiohipavong n unoAoinn Ta@pog 6a cupnAnpwdei ano

Tpia 01a00XIKA OTPWHATA APPOXAAIKOU NANPWCE CUPNUKVWHPEVOU, naxoucg 0,30 m.

2.3.  ZYMNYKNQZH

'‘OAd Ta Napandavew CTPWHATA APPOXAAIKOU Ba cupuniEfovTal KAVOVIKA JE UnXaviko dovnTn Kai 8a
dlaBpéxovTail. To £€dagocg ival anapaiTnTo va CUPNUKVWOEl he duvapikn @opTion. H duvapikn
(POPTION NPOKAAEiTAl Je Kpouon 1 dovnon. H ocupnUkvwon Tou €dapoucg oTov MBunnTod Baduod
EMITUYXAVETAI HE TNV €mAoOyn Kdl XPnoigonoinon TOoUu MPNXAvhiuaTog nou JOnuioupyei Tnv
KaTaAAnAn opdon oupnUKVWOoNG yid TO OUYKEKPIYEVO TUMO €3A®Oouc. H oupnUkvwaon Tou avw
OTPWHATOG APUOXAAIKou Ba yiveTal ye odooTpwTripd. Ta dovnTIKA PUNXAvnuaTa €ival kKataAAnAa

yla TN oupnUKvVWon TwV dUNwd®V £dapmV, TV NEIYNATwV aupou / apyilou Kal TNG acpAaATou.
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2.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NOIOTHTAZ
Ta adpavn nou npoopilovTal yia Baceig kal unoBdaceic, 8a NPENel va 1IKavonoiouv TIG anaiThoelg,

Onw¢ Nepiypa®ovTal NapakaTw:

Ynoupyeio | MpoTunoc Texvikh Mpodiaypagn 0| KaTtaokeur Bacswv Od00TpwHATWV
Anpooiwv | 155 ' '
‘Epyov OI" adpavwv UAIKWV

oTrabeponoinuévou TUMNou

Ynoupyeio | MpoTunoc Texvikr Mpodiaypagpr 0 KaTtaokeur YnoBaoswv
Anpooiwv | 150 0Od00TPWHATWYV
'‘Epywv

01’ adpavwv UAIK®V
oTrabeponoinuevou TUMoOU

QoT000, Npénel va ava@epBei 0TI oI EAANVIKEG Npodiaypa®Ec nou npoavapepdnkav, v EXouv
avaBswpnBei and To 1966, ouVENWG KPiveETAl OKOMIKMO va yivel avagopd oTig Eupwnaikég
npodlaypagEg yia Ta adpavi nou xpnoigonoiouvtal wé Baceig kar unoBdoeig oTnv odornolia Kai
o€ GAAa €pya MoAITIKOU Pnxavikou, &v own TnG £Qappoync Twv Eupwnadikwv npoTunwy oTo
TEAOG Tou 2003.

To avTioToixo Eupwnaikd npoTuno €ival To:

EAOT EN 13242: Adpaviy UAIK@WV 0OTaBeponoinUévwy HME UDPAUAIKEC KOVIEC N1 [N
oTaBeponoinuévwy yia Xpron ora TexVika £€pya kal Tnv odonolia (Aggregates for unbound and

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

O1 uEB0JdoI eAEyXou, Baoel Twv onoiwv Ba eAéyxovTal Ta adpavr, gival ol akdAouboi:

AASHO T-2

Mé&Bodol AsiypaToAnyiag
EAOT EN 932-1:1996

EAOT EN 932-2:2000 M£B0d0o¢ Meiwaong epyaocTnpIak®V JEIYHATWY
ASTM C -136
AASHO T-27 KokkopeTpikr AvaAuaon

EAOT EN 933-1:1998
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EAOT EN 933-5:1999

MooooTO BPAUCHEVWYV EMIPAVEIDV OE
XOovOpOKOoKKa adpavn

ASTM D -1140

AASHO T-11

EAOT EN 933-1:1998

MoooTIKOG NPoadiopIoHOC NAINAANG

AASHO T-176

EAOT EN 933-8:2000

MoloTIKOC NpoadiopIouOC NAINAANG — AoKIUN
Iooduvapou Apypou

EAOT EN 933-9:1999

MoloTIKOC NpoadiopIoPOC NAINAANG— Aokiur MnAe
Tou MeBuAeviou

BS 812

EAOT EN 933-3:1997

Mpoadiopiouog Aciktn MAAkogIdoUg

EAOT EN 933-4:2000

MpoadiopIiouog AsikTn ZXANATOG

E 105-86

MeBodoc peETpnong KaAipopviakou deiktn CBR

NF P 18-577

Aokiun Deval

EAOT EN 1097-1:1996

Mpoadiopiopog AvToxng oe @Bopd (Aokiun Micro —
Deval)

EAOT EN 1097-2:1999

Aokiur) kpouonc (Impact Value)

ASTM C -131

AASHO T-96

EAOT EN 1097-2:1999

MpoodiopIouoc AVTOXNG o€ BpUPPATIONO (AoKIWN
Los Angeles)

EAOT EN 1367-1:2000

MpoadiopIioPOC avToxXnG o WYUEN — anowuén

AASHO T-104

EAOT EN 1367-2:1999

Aokiun OenkoU Mayvnaoiou (Yyeia)

EAOT EN 1367-3:2001

Aokiun BpaopoU “Sonnenbrand” BacdATn kai
anooUvBeon okwpiag o1drpou

* X %

* *
* *
* *

* 4 x
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ASTM D -854

AASHO T-100

EAOT EN 1097-6:2000

MpoadiopIoPOC TNG NUKVOTNTACG KOKKWYV Kal TNG
udaTanopPPOPNTIKOTNTAC

EAOT EN 932-3:1996

Aladikaoia kal opoAoyia yia anAonoinuevn
NETPOYPAPIKA NEPIYPAP

EAOT EN 1744-1:1999

XnuIKn avaiuon

EAOT EN 1744-3:2003

MpoeToipacia pe ekxUAion (eluates by leaching)

EAOT EN 196-2:1995

Xnuikr avdAuon Tou TOIUEVTOU

AASHTO T-180

ASTM D 4318
‘Opio YdapodTNTag

AASHO T-89
ASTM D 4318

‘'Opio MAaoTikdTNTAG
AASHO T-90
AASHO T-91 AgikTng MAaoTIKOTNTAG
ASTM D -1557 Proctor Tpononoinuévn p€Bodog, MéBodog A

>x€on Yypaaiag - MukvoTnTag

Alapuyn €nikivOUVWV 0UCI®V, Ol OMOIEG

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

Ava@opika HE TA XAPAKTNPIOTIKA, TIC ANAITACEIC Kal TNV MPOTEIVOMEVN €AAXIOTH ouxvoTnTa
eAéyxou Baoswv/unoBacswyv IoxUouUV Kal epapuodlovTal Ta avapepoueva oTig M.T.M. 0 155 & 0
150 kabwg kai oTo MpdTuno EAOT EN 13242.

2.5. AOKIMEZz

O avadoxoc Ba npenel va diabgTel otnv EniBAswn 0Aa Ta péoa yia Tnv die€aywyn TwV OOKIHWV
Kal €niBEWpPROEWY TOU APPOXAAIKOU Katd Tnv napaAaBn Tou. YAk To onoio 6a kpiBei
akaTtaAAnAo and Tnv EniBAewn, dev Ba napaiapBaveral npo¢ TonoOeTnon kai 6a avTikabioraral

ano aAAo katdAAnAo. Ta £€Eoda andppiwnc Tou 6a Bapuvouv Tov Avadoxo.
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H €ykpion kataAAnAOTNTAC Tou appoXaAikou dev anaAAacoel Tov Avadoxo ano TiG EUBUVEG Tou.
Katd T1o oTddio eKTEAEONG TWV £PYAcIwV, O£ MEPINTWON Nou diamoTwOel Pe epyaoTnpiakoug
€EAEYXOUC OTI TO UAIKO €xel aAAa&el kar dev 1kavorolouvTal Ta KpPITAPIA CUPHOPPWONG, O
Avadoxoc ival uneuBbuvog yia OAEG TIC KAKOTEXVIEC Kal Pe £Eoda Tou Avadoxou To npoiov Oa

avTikaBioTatal and aAAo kataAAnAo uAiko.

2.6. AIMNOGHKEYZH -META®OPA

O avadoxog sival unoxpewuévoc va AappBavel 6Aa Ta anapaitnta PYETPA wWOTE va dldTnpel Tnv
noloTNTA TOU NApayoueEVOU NPoidvToC KATA TNV eKpOPTWON TOU OTO XWPO TOU £pyou.

a) Na diatnpouUvTal kaBapoi - anaAAaypevol and BAABepd OUCTATIKA O CWPOI TWV TEAIKWOV
npoiovVTWV.

B) Na ano@euyeTal 0 JIaXWPIOUOC TwV KOKKWYV KaTd TNV EKPOPTWAON TOUg 0To owpo (diaTrnpnon
MEYIOTOU UWoUuG Tou owpou).

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

0) Na npopuAdooovTal ol cwpoi Tou 3A and JUCUEVEIG KAIPIKEC GUVONKEG.

SUpewva pe TIC Eupwndikég npodiaypageg, o nepinTwon nou Ta adpavrn cuokeudalovTai, ol
MEBOdOI Kal Ta UAIKA ouokeuaoiag dev Npénel va JOAUVOUV R va anopiyvuouv To TEAIKO npoiodv.

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

2.7. ZTOIXEIA MAPAITEAIAZ

SUPQWVA HE TIC MEXPI TWPA EAANVIKEC nNpodiaypa®EG yia TNV ovopaToAoyia Twv adpavwv yid
Baoesic kal unoBdAceig yIvOTAv Xpnon TwWV OVOMATWV Twv 5 OlagopeTikwv diaBabuicewv
(01aBaduion A, B, I, A, 1 E) via va dieukpivioToUv Tad OIAQOPETIKA €idn KOKKOUETPIKWV
KAQOUATWV.

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

yla Ta xovdopokokka :GC85-15 kai GC80-20

yla Ta Aentokokka: GF85 kal GF80

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

3.1. ANTIKEIMENO- KANONIZMOI

H napouaoa Texvikn nepiypa®n kabopilel TIG Npodiaypa@ec kal TIG dOKINEG nMou unoBaAAovTal ol
O01APOpPEC KATNYOPieG OKUpodEUATOC (avaloya Pe TO €i00G KATAOKEUNG AVTIOTOIXEI OUYKEKPIMEVN
noloTNTA OKUPOOENATOC), CUMPWVA PE TOUG KAVOVIOUOUG TEXVOAOYIag okUupodENaToG Kabwe Kai
pe Tov Néo Kavoviopd OnAIoPEVOU SKUPOJEUATOG.

>Tn Xwpa pac Ta B€uata nou agopolv TexvoAloyia okupodEpatoc kabBopilovrar and Tov
Kavoviopo  TexvoAoyiag  Zkupodéupatog (KT=Z-97), nou Onuooieubnke oTto  PEK
315/B/17.04.1997 kai 1oxUel and Ti¢ 17/10/1997 unoxXpewTIKA yia oAa Ta Texvika ‘Epya ano
oKupOdEa.

MNpooeaTa £yive «npooapuoyn» Tou KT=-97 0TI anaiTroeic Tou véou Eupwnaikou MpoTunou yia
TolevTta EAOT EN 197-1:2000 (®EK 917/B/17.07.2001) pe Tpononoinon Kupiwg 00wV
agopolVv ToUG TUMOUC Kal KATnNyopiec avrToxXng TOIMEVTWV MOU ava@peEpovTal OTo Keigevo. H
npooappoyn autn dnuooieubnke oto ®EK 537/B/01/05/2002 kai autd ioxUouv and 1/01/2002.
H avTtoxr Tou dev opileTal Nia w¢ NECOC O0poG TNG BAINTIKAC avToxnG (3) doKIYiwv OKUpOodEUATOC
(BA/54) aAAa pe xprion TnG €vvolag TnNG XapakTnpioTikng avtoxng : fck (characteristic
strength), onwg auth opileTtal otnv § 3.2 Tou KT=-97 kai Tnv § 2.3.1 Tou EKQZ 2000 (DEK
1329/B/06.11.2000).

3.2. XPHZH ZKYPOAEMATOZ

3.2.1. To okupddepya C16/20 6a xpnoldonoleiTal yid TNV KATAOKEUR MNAJK®V, O0K®V,
UMOOTUAWHATWV, TOIXWHATWY, NEdIAWY, Kal VYeVIKA OAWV TWV OTOIXEiwWV nou
ava@EpovTal oTn OTATIKn MEAETN Kal Ta oXedia Twv EuAoTUNwy , 0 onolodnnoTe UWOG N

BaBoc and Tnv enigpaveia Tou €dapoud.

3.2.2. To okupOdeua C12/15 xpnoidonolEiTal yid TIG UNOAOINEC KATAOKEUEC TOU €PYOU, ONWC
Baocswv akpokiBwTinv, diaBdocwyv KaAwdiwv, unooTpwuaTog nelodpopiwy, Kpaon&dwyv
Kal AOIMWV KATAOKEUWV CUUP®WVA PE TA OX&EDIA TNG HEAETNG.

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

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

unodei&ewv anod Tnv EmBAEnouca Ynnpeaoia.

i = ELIA
* . R 5-2014-2020

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

58



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, AEyeTal To okupOdeUa oTo onoio o kUpiog Tou épyou (K.T.E.) n
n Ynnpeoia 1 o EMBAEnwv €xel NANRpn napakoAouBnon kail €AeyXo TNG NApaywyncg os
OAEG TIC Paoeic TNG (UAIKA, INXavnuaTa napaywyng, 01adikacieg avapieng, K.Am.).

EpyooTaociakd okupodepa (§ 3.8 Tou KT=-97)

EpyooTaociakd okupodspa, AéyeTal To okupodsua oTto onoio o K.T.E., 1 n Ynnpeoia i o
EniBAénwv 1 o KaTaokeuaoTng dev €XeEl TIG JIKEGC TOU NMANPOQOPIEG yia Ta UAIKA, TIG
avaloyieg ouvBeoewc kal Tnv diadikacia napaywync, €AEyxel O JOVO TO £TOIYO MPOidV

oTtn 6€on Nnapadooewg Tou.

'ETOIMO okUpOdepa (§ 3.9 Tou KTZ-97)

'EToIho okupOOgua, AéyeTal To okupOdENa Nou napackeudaleTal oe andaTacn ano To £pyo

Kal JETAQEPETAl OE QUTO:

a) MeTd and nAfpn avauiEn oe udiEp, PE @OPTNYA auTokivnTa R auTokivnTa -
avadeuTtnpeg (truck - agitators).

B) META ano pePIKR avapiEn TwV UAIK®OV, XWPIG va &xel yivel gioaywyn vepou, HE
auTtokivnTa — avapiktnpeg (truck — mixers) kar oAokAnpwon TG Napaywyng KaTd
Tn O1adpoun TOU QUTOKIVITOU.

To £&Tolyo okupOdepa Jnopei va eival Epyootaociaké (§ 12.1.1 Tou KTZ-97) n

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

MpokaTaokeun
TeAeuTaia oTn XWPa Pag €xel avanTtuxBei MoAU n MpokKATAOKEUrR OOWIK®MV UAIK®V Kdl
oToixeiwv and okupddepa, o PHOVADEC NPOKATAOKEUNG, YIA TIG Onoieg 1oxUoOUV Ta Mnepi

«EpyooTaagiakoU» ogkupodepaTtog (§ 3.8) Tou KTZ-97.

3.4. XAPAKTHPIZTIKA YAIKOY KAI EAEMXOI NMOIOTHTAZ

O Avadoxoc Tou £pyou eival unelBuvog yia Tnv JIEVEPYEId TNG PEAETNG OUVOEDEWC, Yia KABe

KaTtnyopia okupodEuaTog nou Ba xpnoiponolinBei oTo £€pyo, TNV KATABOAR TNG OXETIKNAC danavng

*
* »* &
o
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Kal TNV akpifr TNpnon TnG MEAETNG Kal Twv eniBaAlopévwv ano Tov Kavoviopo Texvoloyiag

>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

KaTAAANAEG NoodTNTEG TwV onoiwv, JYE dIKN Tou gppovTida kal eubuvn, o avadoxoc 6a anooTeiAel

OTO EpPYacTnPIO.

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

OuvBEoewC npenel va divel:

- Tic avaAoyiec vepoU, TOIMEVTOU, AENTOKOKKWYV Kdl XOVOPOKOKKWV adpavwv katd Bapog, yia
TNV napaokeury 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 AEITOUPYIiAG 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 xpovo avauigne.

- Tnv doooAoyia Twv NpogBeTwv nou niBavwg anaiteital r nTeital va xpnoipgonoindouyv, yia va
anoktnBouv 1 va PBeATiwBoUV o1 emBuunTéc 1010TNTEC O KGBe B€on kal kaBe kartnyopia,
gNITaxuvon f empBpaduvon nNnEEwc, EpyacigoTnTa, K.AM. r Kail yia va ikavonoindouv ol aAAEG
£101KEC ANAITAOEIC.

- 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 ogIpa TWV KOOKIVWV nou xpnoigonoindnke (Feppavika r Agepikavika).

- TIC IKAVONOIOUKPEVEG EIDIKEC ANAITNOEIGC NMOU EVOEXOUEVWC (NTAONKAV.

- 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 OUVOETEWC, Ba yiveTal €AeyXoc (kal Ba yvwoToMoIEiTAl TO ANOTEAECUA TOU) TNG
MPAydaTikngG oTabunc avtoxnc Tou TOIYEVTOU Mou Xpnolgonoinenke (aveEapTnTwg TUMOU R
KaTtnyopiacg), woTe va €ivar duvaTtr n Tpornonoinon TS ouvBECEWC ) va €NIONUAIVETAl N avaykn
ENAVAANWEWG TNG MEAETNG OUVOECEWG, av auTr n oTadun avroxng Tou TOIYEvTou (nou Ba
napakoAouBeital) peTaBAnBei ouciwdWG KATa Tn JIAPKEId KATAOKEUNG TOU £pyou. H HEAETN

ouvBEoswe Ba enavalauBaveral acpalwg, otav aAAadel n nnyn ANWeEwWG Twv adpavwyv, Td
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npooBeTa, o TUMNOC N N KATNyopia avroxng TOU TOIMEVTOU K.AM. KATA TIC O1aTAEsIC Tou KT
5.2.1.5.

3.5. NAPATQIH ZKYPOAEMATOZ

Ma Tnv Napackeur Tou OKUPOOEWATOC TA UAIKG Ba avauiyvuovTal anapaithTwG PE PINXavikoug
avapIkTApPEG, €EONAICPEVOUC UE T anapaiTnTa opyava kal EapThuaTta yia TNV akpifry HETpnon
TWV EICEPXOMEVWV UAIKWV Kal TOU VEPOU Kal Tov Katd BoUAnon kaBopiopd Twv €nBUPNTOV
avaAloyiwv. H pérpnon 6a yiveral katd BApog kal PJe TNV akpifeia nou npodiaypdgeral oThv §
6.6 Tou KTZ. O avapiktipac 6a Ikavonolsi TIG analTriosIiG Tou napapTrnuaTtoc B Tou MpoTUnou
EANOT-346.

e ETOINO OKUPOOENA MOU HETAPEPETAl HPE AUTOKIVNTO — avadeuTnpad EMITPENETAl HOVO N
npoagdnKn UMNEPPEUCTONOINTIKOU, NMou ouvodeUeTal anod enavapiEn d1dpKeiag TOUAdXIoTov TpIKV
(3) AenTwv, OTIC YpHYopeg OTPOPEC Tou avadeutnpa (8 wg 12 oTpoec avda AenTo).

AnayopeUseTal n Npoodnkn uneppeuaTonoinTikoU oTov kado Tng avTAiac.

Av n npopnBeia €Toipou oKUPODENATOC YiveTal and €pyooTacia napaywync okupodEUAToG auTd

Ba ikavornoloUv TIC anaiTAOEIC Tou apBpou 12.1 Tou KTZ-97 kal 101aiTEpa Ta NAPAKAT®:

a) O unevBuvocg napaywync Kal noldTNTag Tou £py0ooTACioUu Napaywyrg EToiJoU OKUPOJENATOC,
0 onoiog &xel TNV £uBlvn yia TNV noidTNTAd TwWV XPNOIUOMOIOUUEVWY UAIKWV Kdl TOU
napadidopEvou OKUpodEPATog Ba sival SINAWPATOUX0G UNXAVIKOG JUE anodedelyUEvVn eUNElpia

oTNV Napaywyn kai TexvoAoyia Tou okupodEpaTtog (KT=-97 apbpo 12.1.1.3).

B) To epyooTdoio napaywyng £ToiJou okUpoOENATOG NPENEel va Tnpei MnTpwa kal Alaypaupara
avToxnC TOU MapayouéVOU OKUPOJEUATOG Oewpnuéva and To KEVTPIKO €pyacThplo Tou
YNEXQAE (KEAE) n and Ta nepigpepeiakd epyactpia (MEAE) olupwva pe Ta apbpa
12.1.1.7, 12.1.1.8 k.An. Tou KT>-97.

y) To epyoqTdcio napaywync €Toidou OKUPOOEUATOG Ba anodaTeEAAEl pe kKGBe gopTio kKatd Tnv
napddoon Tou okUupodEuaToG Padi Pe To AeATio ANoOTOANG ZkupodeuaTtog (KT=-97 dapbpo
12.1.1.16) kai AeATio kataypa®nc Twv JUYIcEWV TWV UANIKQOV NApackeung (kataypa@ikd
PRINTER).
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Ta npoteivopeva and Tov Avadoxo epyodTdoid NApaywyng oKUupodEUAToG, yia Tnv
npoundela €Toiyou OKUpodEUATOC OTO €pyo, Ba a&oloynBouv and Tn EmBAEnouca
Ynnpeoia, n onoia 6a kpivel av 1kavonoloUv OAEG TIG ANAITNOEIC TWV OXETIKWV dIaTa&ewy Tou
KTZ-97, Tou oxediou npotunou EAOT 346, Tou Kavoviopou JIevEPYEIAG EAEYXOU MoidTNTAG

UMKV Kkal épywv OEK 332/B/28.03.2001 kai TIC anaiThoeIi TNG napouoac TEXVIKAG
npodiaypagnc.

H oUvBeon kal 6Aa Ta oToIXEia Napaywyng Tou okupodEuaToc Ba kataypdagpovTtal os €101KO
ekTunwTn (deATio kaTaypagikou) nou Ba unoBaAAeral kaTa Tn didpKela KABs oKUPOdETNONG

otnv EniBAswn yia €Agyxo.

3.6. META®OPA ZKYPOAEMATOZ

SUypwva He TO apBpo 7.2 ToUu KTZ-97 OTAV N METAPOPA TOU OKUPODEUATOC YiveTal ME
auTokivnTa avadeuTnpeg, 10xUel n nap.2 Tou oxediou npotunou EAOT 346, nou opilel wg
MEYIOTO XPOVO avdapiENg — METAPOPAC — ekPoOpTwoNnG Tnv 1 2 wpa, napateivopevo kaTta 20

AenTd o€ NepinTwon XpHosws eniBpaduvTh.

O Avadoxog unoxpeoUTal e OIKA TOU PEOA Kal KAaTAaAANAa €knaideuPEVO NPoownikd va eKTEAEI

TIG OEIYMATOANWIEG KAl OAOUG TOUC €Mi TOMOU EAEYXOUC.

O1 £Agyxol noidTNTAG Tou okupodEuaToG Oa yivovtalr and Ta epyactnpia Tou YMNEXQAE, Ta
epyaotnpia TwvV AvwTdtwv Eknaidsutikwv Idpupdtwv KAl and avayvwpiogeva and To
KEAE/YNEXQAE epyaoTtnpla, ye ¢povTida kal danavn Tou Avadoxou, und Tov €AeyXo Kal Tnv
€ykpion Tn¢ EniBAénouoacg Ynnpeaoiag.

3.7. KANONIZMOI - MNMPOTYNA

Kavoviopog TexvoAoyiag Zkupodépatog KT2-97 (®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 >0vOeon, npodiaypageéc Kdl KpIThpia CUMHOPQWONG Yia Ta Koivda
TOIPEVTA.

ToIMEVTA YIa TNV KATAOKEUN £€pywVv ano okupodeua ®EK 917/B/17-7-01.
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EAANVIKOC Kavoviopog yia Tn MeA€tn kal Kataokeun Epywv anod OnAiopévo Skupddepa EKQS
2000 (®EK B'1329/6-11-2000).

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

Kavoviopog TexvoAoyiac XaAUuBwv OnAiopyevou ZkupodepaTtog KTX 2000 (PEK 381/B/24-3-
2000).

Kavoviopog dievépyelag eAEyxou noidTNTag UAIKwV Kal épywv (PEK 332/B/28-03-01).

DIN 1045/ DIN 1048 yia onAIOHEVO OKUPODEUQA

DIN 1045/ DIN 1047 yia aonAo okupOdeua.

DIN 4226 yia Ta adpavn.

3.8. KATHIOPIEZ ZKYPOAEMATOZ-ZTOIXEIA MAPATTEAIAZ

To okupodegpua JlakpiveTal g dIAPOPEG KATNYOPIEG avaAdywg TnG avtoxng Tou oe BAiwn, os
nAikia 28 nuepwv, TNG €pyacigoTnNTAc Tou, TNG avBekTikOTATAC (d1apkeld aTo XpOvo) Kal Tng
kartnyopiag £kBeonc ot Ola@opa nepiBaAiovta, K.A.n., cUPQWvA HE Ta €enopeva (EIOIKEG

anaiTnoeIG Nou JMNOoPEl va undpxouv avaloya HeE TIC avAayKeG Kal TIC OUVOKeG Tou €pyou).

Katnyopieg avtoxng (strength classes)

MNa Tn MEAETN KAl KATAOKEUMN TWV £PYWV XPNOIMOMOIOUVTAl Ol KATNYOPIEC OKUPOOEUATOG TOU
nivaka 2.2 Tou KT=-97, énou o npwToG apiBuoc kabe katnyopiag opilel TNV XApaAKTNPIOTIKNA
avToxn ek@palopevn o€ MPa nou dianioTWVETAlI OTAV O EAEYXOC YiVETAl PE KUAIVOPIKA OoKipia
OlapéTpou 15 kal Uwoug 30 cm kal o OeUTEPOG TNV XAPAKTNPIOTIKN avToxXn OTav O €AEyXOG

yiveTal ge kuBikd dokipia akpng 15 cm (oxnua 1).

I MPa = 1 Nmm’ = 102 kp/em' >xAuMa 1 : Kartnyopieg okupodéuartog (n.X.
C16/20
C16/2 /20)
/ \
KOAvSpog Kopog
¥ rAc 15/ y
15
30

A //" o
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SUgewva pe Tov EKQS 2000 n xpnon Tng kartnyopiag C12/15 o€ onAIOPEVO OKUPODEUA
EMNITPENETAI MOVO VIO KTipld ME TPEIG TO MOAU 0pOPOUG KAl XWPIGC AUENUEVEC anaiThoEIg
nAaoTiudTnTag (§ 2.3.2) kai n xpnon Tng kartnyopiag C16/20 yia KTipid PE TPEIC TO MOAU

0pOPOUC KAl auENMEVEC analTAOEIC NAACTIMOTNTAC.

TENOC yia NpoevTeTANEVO OKUPOdspa Oev eniTpEnovTtal ol Katnyopiec C12/15, C16/20 kail

C20/25, aAAG povov PeEYAAUTEPEG.

Mivakag 1 : Katnyopieg okupodeuaTtog (KT=-97)

KaTtnyopia fo, KUA. fu, 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

MEpa anod TIG KATNyopiec auTeg oTto Eupwnaiko MpdTtuno EAOT EN 206-1:2001, npoBAEnovTal
KaTtnyopiec OAINTIKAG AavToxnc yia To okupodeua péxpl C100/115. O KTZ-97 Ba npénel va &xel
anocgupBei pExpl Tov AskEuBpio Tou 2003 kal va ioxuoel To EAOT EN 206-1.
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4. AZOAATIKA
4.1. ANTIKEIMENO

Ta aopaATikd HiynaTa €XOUV €upeia Xpnon oTnv KATAoKeUr €pywv odonoliag Kdl YeEVIKOTEpA
OMou MpPOKEITAl vd KUKAoQ@Oproouv 1 va orabueuoouv Tpoxopopa. Or 1810TNTEG TwV adpavwy
UAIK@V €ival Kpioiung onuaciac yia Tnv NoioTNTa Tou £pyou, HWIAC Kal auTd (pEPOUV OUCIAOTIKA
TO QOPTIO eVOC aoPAATIKOU £pyou evw anoTeAoUv To 90-95% kaTtd BAPOC TOU CUPNUKVWHEVOU

aOQAATOMIYHATOG.

O poOAOC TOUC OTO ACQPAATOMIYUA €ivadl KATAAUTIKOG: METAQEPOUV Ta @oOpTia KABeTa oTa
UMOKEIJEVA OTpWUATA ME TNV €Adxiotn duvaTth ouvOpoun Tou ao@aATikoU OuvdoeTIKoU,
0laTNPWVTAC TO €PYO OTO OMOI0O CUMMPETEXOUV OTNV APXIKF TOU Hop@pn Kal npocdidovTac Tou

€10IKEG 1010TNTEC avaloya We Tn XpAoN Kal TIG anaiTrnoeig oxedlaoguou.

H nio koivij NepIiNTWon ac@AATIK®OV PIYUATWV €ival auTtd nou napackeudlovTtal YeE v Bepo
avapiEn adpavwv UAIK@V Kal ac@AATIKOU OUVOETIKOU O€ OUYKPOTAPATa avauigng. Ta adpavn
UAIKG, agou avapixboulv, nepvave ano Enpavthipa e @AOYIOTPO. STn ouvEXEIa KookKIivilovTal yia
va dlaxwploToUVv 0 KAQopaTa PeyEBouc kal anoBnkevovTal g€ evdidueoa GIAO. OI NogdTNTEG
Twv adpavwv nou anairroUvTal yia kabe avapiypa, luyifovral kal TpogodoToUvTal OToV
avauikTipea Tou CUYKPOTANATOG, onou avadeUovTal Bidia e TAuTOXPOVO WEKAOUO Tou BeppoU
ao@QaATIKoU ouvOeTikoU. (ASTM D9995-95b)

Ma 1d1kd avTioAIoBNTIKO TANNTA KUAIVOPWVETAI NpoenaAeighévn wneida . aAAo UAIKO KaTa Tnv

KATAOKEUN OTPWOEWV KUKAoQopiag NeETa Tn dIdoTpwon Kdl cudnukvwaon.

Ta adpavrh nou XpnoigonoloUvTal yia ac@aATika diyuaTta npEnel va npoEpyovral Navra ano
Bpauaon kal va un XpnoigonoloUvTdl oTNV MPWTOYEVI TOUG HOPPr, WOTE va NPokKUNTOUV UYIEIG
YOVIOOEIG KAl TPAXEIC €MPAVEIEG KAl TO OXNUA TOV KOKKWV vd KNV £XEl AVOUOIONOPQIEC
dlaoTdoswv. AvaAoya HeE TnVv XpAon yia Tnv onoia npoopifovtdl (ao@QaATiKd OKUpwTd,
ao@AaATIKEG BAOEIC I aoPAATIKG okupodEuaTa) npodiaypagovTal ENITPENTA OpIa yia TIG IDIOTNTEG
TouG. O1 Kpiolyeg napdueTpol Nou XxapakTnpilouv éva adpaveég UAIKO yia Xpron O ao@aATIKO
MiYMa €ival n KOKKOUETPIKN diaBaduion, To OXAMA TwV KOKKWV, N €MIQAveiakn uer, ol
npooui&eic, n cabpdTNTa TOU METPWHATOC, N ANOPPOPNTIKOTATA KAl N XNMIKN OUYYEVEId HUE TO

aoQAATIKO OUVOETIKO.
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4.2. KANONIZMOI

O1 enionueg 1oxUouoeg dIATAEEIC yvia adpavn AoQAATIKOV €pywv €ival ol ‘MpOTuneg TEXVIKEG
Mpodiaypapeéc’ A250, A260, A265 Tou 1966 (Ynoupyeio Anpociwv ‘Epywv, AietBuvon M3B). MNa
TNV MEPINTWON TWV AVTIOAITONPWV OTPWOEWY KUKAoQopiag £xel ekdoBei axeTikn odnyia anod To
YMNEXQAE (AskéuBpioc 1985).

To npotuno EAOT EN 13043 : 2002 - "Adpavriy aoQAATOMIYHATWV Kdl EMIPAVEIAKOV
EMNOTPWOEWV 00wV, AgpOdPONiwV Kal AAAWV MEPIOXWV KUKAopoOpiac oxnuatwy", dev kabopilel
anayopeuTika Opia, nou Ba napapeivel B€ua ToniknG vopoBeoiag, aAAd npoadiopilel Koivn

opoAoyia og 6An Tnv Eupwnaikn ‘Evwon yia katnyopieg avaloya pe Tnv €€eTalopevn 1010TNTA.

Aoyo Tnc naAaiotntag Twv MpoéTunwv Texvikwv MMpodiaypa@wv Tou YMNEXQAE, OTIC VEEG
ONMUONpPATAOEIC TWV £pywv npodiaypdgovTal ouvnlwe npooBeTEG ANAITACEIC KAAUNTOVTAG TO

KEVO.

O1 puEBODOI EAEyXOU AUTWV TWV adpavwyv €ivail ol €&ENG:

XovOpOKOKKA — AENTOKOKKA adpavn

AASHTO T-2 :  MéBodol AsiypaToAnwiag
ASTM D75

EAOT EN 932-1:1996

AASHTO T-248 . MeBodog Meiwong epyacTnpiakwv delyHATwV
ASTM C702

EAOT EN 932-2:2000

AASHTO T-27 :  KokkoueTpikn Avaiuon
ASTM C132

EAOT EN 933-1:1998

AASHTO T-11 . Mpoaodiopiopdg naindAng

ASTM C117
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EAOT EN 933-1:1998

EAOT EN 933-9: 1999

MnAe Tou peBuAeviou

EAOT EN 933-8:2000

IcodUvapo auuou

EAOT EN 933-3:1997

BS 812 part 105

Mpoodiopiouog Aciktn MAakogIdoug

EAOT EN 933-4:2000

BS 812 part 106

Mpoad10pIoPOC AEIKTN ZXNHMATOC

EAOT EN 933-5:1999

MooooTo enipaveiwv and Bpavion

EAOT EN 933-6:2001

FrwvIOOEG AENTOKOKKWY adpavwv

AASHTO T-96

ASTM C131

EAOT EN
2:1998

1097-

AvToxn o BpuppaTiopo (Los Angeles)

EAOT EN
2:1998

1097-

BS 812 part 112

Aokiun kpouong (Impact Value)

AASHTHO T-279

ASTM D3319

EAOT EN
8:2000

1097-

BS 812 part 114

Aokiun avTiotaong o oTiABwon (PSV)

EAOT EN 1097-8 anne :

A

BS 812 part 113

AvToxn og enipaveiakn anoTpiwn (AAV)

EANOT EN
1:1996

1097-

AvTioTtaon os ¢Bopda (micro-Deval)

* X %

* *
* *
* *

* 4K
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EAOT
9:1999

EN

1097-

AvTioTaon o anoTpiyn and Tpoxoug PUE KapPpia

AASHTO T-255

ASTM C566

ENOT
5:2000

EN

1097-

Mepiexouevn uypaacia

AASHTO T84, T85

ASTM C128, C127

ENOT
6:2000

EN

1097-

Eidikd Bapn kai udpoanoppoPnTiKOTNTA

AASHTO T-1

ASTM C29

EAOT
3:1999

EN

9

1097-

®daivopevo Bapog

AASHTO T-103

EAOT EN

1367-

1:2000 A - 2:1999

AVOEKTIKOTNTA 0 KUKAOUG WUENC — anowuéng

AASHTO T-104

Aokiun BgnkoU payvnoiou

ASTM C88

EANOT EN 1367-

2:1999

EAOT EN 1367- AvTioTaon os Bgpuiko shock

5:2002

EAOT EN  12697- SuUvAQela Npoc aoPaATIKG GUVOETIKA
11:2003

EAOT EN 1367- Aokipyry  Bpaopou  “Sonnenbrand”  BacAATn  kai
3:2001 anooUvBeon okwpiag o1drnpou

EAOT EN 1097-

2:1998

* X %

*
*
*

*

*
*
*
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EAOT EN 1744- XovOpOKOKKEG EAAPPOBApPIC NPOCUIEEIG
1:1999

EAOT EN 1744-1 . AnooUvBeon OlacBeoToUXoU MUPITIOU Yid OKWPIEC
UYIKapivov

EAOT EN 1744-1 :  AnoogUvOeon yia oKwPIEC UWIKAPIVRV

EAOT EN 1744-1 1 2T1aBepdTnTa dyKOU adpavwyv and okwpia oidnpou

EAOT EN 196-2:1995 : >1aBepoTnTa Oykou adpavwv and okwpia oidnpou -
npoodiopIouOC 0EeIdiou Tou payvnaoiou

EAOT EN 1367- : Mpoadloplopog avToxng oe WUEN - andywuén

1:2000

EAOT EN 932-3:1996 : Aiadikaacia Kar  opoAoyia  yia  anAonoinuevn
NETPOYPAPIKN NEPIYPAPN)

Odnyia 76/769/EEC Alapuyn enikivOUVWY 0oUdIwV, Ol onoiec ekppalovTal
oe ym?

Filler

EAOT EN 1097- : Tlpocdioploudc paivopevou €1dikoU Bapoug Tou filler

7:2000

EANOT EN 13179- : Delta ring and ball

1:2001

EAOT EN 1097- : [poadlopIioPOG ToUu NopwdouG ENpolU CUPNUKVWHEVOU

4:2000 filler (Rigden)

EAOT  EN 13179- : ApiBuog aocpaATeviou npodobeTou filler

2:2001

EAOT EN 1744- : AigAuTdTNTA OTO VEPO

1:1999

EN 1744-4 . EundaBeia oTo vepoO

EAOT EN 196- : NeplekTIKOTNTA avBpakikwv aogBeoToAiBikou filler
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21:1994

EAOT EN 459-2:2002 : T[epiekTikOTNTa UdOPoEEIdiou TOoUu aOBECTIOU MIKTOU
filler

EAOT EN 1744- . AnwAsia nUpwong INTAPNEVNC TEPPAC

1:1999

EAOT EN 1097- : ®aivopevo Bapog xalapng cupnukvwong o€ knpodivn

3:1999

EAOT EN 196-6:1994 :  EIDIkr emipaveia kaTa Blaine

4.3. MNMAPAIQrikKH AIAAIKAZIA

a) E§opuén

H €E0pU&n Twv NeETpWUATWV Nou npoopilovTal yia XprHon o€ acpaATika Ba np&nel va yiveTal os

UYIEIC OYKOUG OTO AATOWEIO, NE anoppiyn:

e  OAWV TWV UN KABAPW®V KAl PN UYIOV THNHATWV

e TWV NEPIOXWV ENAPNC UE YEITOVIKA NETPWHATA, KN UYIN
e  TWV ENIPAVEIAKOV THNHATWV TOU HETWMNOU

e  TWV YAIWOWV 1] ApYIAIK®OV NPOOHIEEWY

e EEVWOV AOINWV UAIKQOV

B) Aiadikacia ©pauong- Kookiviong

‘Eva olvnBec ouykpoTnua Bpalong - Kookiviong adpavwv yid XpAon o€ dopaATIka anoTeAgiTal

ano:

e [lpodialoyéa yia anopdkpuvon Twv eniBAaBwv apylAlkwv npoopi§ewyv npiv TNV
npwToyevh Bpauaon

e OpauoTnPEG NPWTOYEVOUG, OEUTEPOYEVOUG Kal TpiToyevouc (Tpifeia) Bpalong

e KoOokiva vyia Tnv Tagivopnon kai Tnv Onuioupyia OlAQOPETIKWV KOKKOUETPIKWV

KAQONATWV
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©a npenel va diveTal 101aiTEpN NPOCOXN OTNV EKAOYH Kal oTnv pUBHIoN TV PnXavnuatwv

Bpalvong Kabwg kal oTnv TPoPodocia woTe va Pnv dnuioupyouvTal NpoBARNATA oTa TEAIKA

npolovTa ONnwg :

au&nuévn nNepIEKTIKOTATA NAINAANG OTAV AUKO
UMOHEYEBEIG KOKKOI 0Ta XOVOPOKOKKA KAdouaTa

unapé&n apyIAIK®V NpoopiEewv

y) 'EAgyxol napaywyng

To ouoTnUa eA&yxou TNG NApPAywWyNg NpENEl va NnANpoi TIC NnapakdaTw npoUnoBETeIC:
MpEnel va undpxel EAeyXog TAUuToNoinoNG Kal TwV evOIAUNESWY UAIKOV KAl TWV TEAIK®OV
npoiovtwy, dnAadn di1adikaoieg eAEyxou TNG napaywyikng diadikaoiag kai pubuiong Twv
NapapeTpwV Npog eEAAEIWPN TwV ANOKAICEWY Anod To GTOXO.

MpEnel va yiveTal TauTonoinon Kal EAeyXoC TwvV BAANTIKWV CUCTATIKOV OUPP®WVA UE Td
Opla nou npoBAENouV ol ToMIKOi KaVoVIOUOi.

H anoBrkeuon npénel va yiveral Ye eAeyXOUEVO TPOMO Kal KABe anobnkeupévn napTida
UAIKOU va €ival nARpw¢ avayvwpioipgn. To anoBnkeupdevo UAIKO MpENEl va eAEyXETal Yia
mBavr) aAAoiwon Twv I010TATWV ToU.

To UAIkO Ba npéEnel va €ival avayvwpioigo w¢ Npog TNV Nnyr Kail Tov TUNo Tou PEXP! TO

TENIKO anueio nwAnong (ixvnAacipudtnTa).

4.4. ANTENAEIZEIZ XPHZHZX

Ta adpavr nou xpnoigonoioUvTal yid ac@aATIKO OKUPOJEUa TaNNTWV KUKAogopiac ugioTavTal

MEYAAN KATanovnon Kdl ol anaiThoEIG Toug ival 101aiTepa auénUéVeG o oXEon KWE Ta unoAoina.

>Tov EAAAOIKO Xwpo Ta aoBeoToAiBIka adpavr undapxouv o agBovia kal xpnoigonolouvTtal Kal

YId AQUTEC TIC EQAPPOYEG. 'EXOUV OUWC TO MEIOVEKTNHA OTI €xouv TNV TAon va <«yudAifouv»,

OnAadr £xouv MPEIWHEVN AVTIOTAON O OTIABWON, ME ANOTEAECHA TNV MEIWHEVN AVOEKTIKOTNTA

TWV €EPYWV OTO XPOVO. AUTO PMOPEl va aQvTIMETWNIOTEI JE TN XPrion avrioAioBnpwv adpavwv, Td

onoia kaAunTovTal gav EEXwpPIOTNA KATnyopia xpnone.
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4.5. AMNIOOHKEYZH - META®OPA - ZYZKEYAZIA
ANo0BrKeUON-XEIPIOUOC

O napaywyog npénel va AapPdvel 6Aa Ta anapaitnTa PETPaA woTe va diaTtnpei Tnv noidTnTa Tou
napayouevou NpoiovToc TOCO KATA TNV €0WTEPIKN Slakivnon Tou and Tnv napaywyr] oTo onueio

andBeong, KaTa Tnv anoBrikeuon Tou, 000 KAl KATA TNV POPTWON OTO TEAIKO HECO PETAPOPAC
EidikdTepa, Ba npenel va diveTal 101AiTEPN NPOCOXN OTA NAPAKATW:

e va diatnpouvTtal kabapoi —anaAAlaypevol and BAABepd cuoTATIKA Ol OWPOI TWV TEAIKDV
npoiovTwv

e va ano@elyeTdl 0 JIAXWPIOHOC TWV KOKKWV TWV MPOiOVTWY KATA TV €KPOPTWON TOUC
oTov owpo anobrkeuong (Siathpnon KEyioTou UWPoucg Tou cwpol)

e va eEaopalileTal n kaBapoOTNTA TWV HMNXAVNHATWV HETAQPOPAG, anobeonc, QopTwWaONG
(KapOTOEG POPTNYWV-KOUBAC POPTWTH KAM)

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

eNIPoOAUvVan Pe BAANTIKEG OUTIEC.

MeTagopa

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

KUpiwg, KaTa Tnv BaAdooia pera@opd Tou.
>uokeuaagia

SUppwva pe TIC Eupwnaikég npodiaypageg, o nepinTwon nou Ta adpavr) cuokeualovTai, ol
HEBODOI Kal Ta UAIKG ouokeuaoiag Oev Npénel va JOAUVOUV 1 va anopiyvUouv To TEAIKO npoiov.

>Tnv EAAGDa, dev ouvnBileTal n OUOKEUAGCia TOUG, HETAPEPOVTAI JOVO XUdNV.
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4.6. ZTOIXEIA MAPAITEAIAZ
OvoudaroAovia

SUp@wva pe TIC EAANVIKEG MpodiaypagEc Kal Kavoviououg n ovopaToAoyia nou Xpnoidonolsital

yia Ta d1agopa KAGoPATa Kal yid TIC OIa@OPETIKA €i0N ACQAATIK®WV PIYHATWV €ival n akoAoubn:
Ma Ta aoc@aATika okupwTa: KUpA UE HEYIOTO KOKKO 2 12"

Ma TG aoaATIkes Baoeic: a) XaNiki ie uéyioTo kékko 1 2", 17, B) YapuRiNl HE HEVIOTO K6KKO
3/4”, r'] 1/211,Y) C'”_IHOCI 6) 3A

MNa To aopaATikd okupodeua: a) XaAikl pye pEYIoTO KOKKo 1 2,1 1", B) yapuniAl he UEYIOTO
kOKKO 34", N ¥2”,y) Guuog, d) naindaAn, €) 3A yia Xpnon o€ a0PAATOOKUPOJEUA PEYIOTOU KOKKOU

1/2 ”

SupQWVvia ayopaoTrn-npounbsuTn

'OAa Ta xpnoiponoloUueva oTo 'Epyo UAIKA UNOKEIVTAl apXIKAa O EAEYXO MoIOTNTAG, WOTE va
nigTonoindei 0TI NANPoUV TIG NPodiaypagEC Kal andiTnoslg Tou €pyou. 'l auTov ToV GKOMO N
Ynnpeoia, napoucia Tou Avadoxou, NpoXwpeei aTnv Afjwn avTinpoowNEUTIKWV JelyuaTwy. Ta
UAIKG XpnolgonoloUvTtal aTo 'Epyo JOVOo PETA TNV €EETACH TOUC KAl KATOMIV EYYPAQPOU EYKPITEWG

auTwv.

O €Aeyxoc nou aokeital and Tnv Ynnpeoia kal n npoowpivi, HECW TNG AVWTEPW EYKPIOEWG,
anodoxn xpnoigonoinong dsv anaAAdoosl Tov Avadoxo and Tnv €uBUvn noioTNTAC TWV UAIK®V
autwv OedopeEvou OTI €ival 0 AnOKAEIOTIKG UMEUBUVOC vid TNV €KAOYR TwWV UAIK®QV, TNV
XpNoIJonoinon Toug Kdl TNV €KTEAEON TNG £pyaciac oUp@wva e Tnv Mpdtunn TeXVIKN

Mpodiaypaon.

O apiBuoc Twv delyudTwy nou AauBavovTal Kal N guxXvoTnTa JElyNaToANWIwY, EKTOG AUTWV NOoU
npodiaypdgovTal, evanokelvral kal oTnv kpion Tng EniBAénoucag Ynnpeoiag. H Ynnpeaia €xel
dIkaiwpa va anoppinTel onolodrnnoTe UAIKO akaTaAANANG nolotTnTacg (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.

el = ELMA
S =m 2014-2020

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

74



FIGURE 1: SINGLE-CHANNEL CONDUIT
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FIGURE 2: 50mm 3-CHANNEL CONDUIT
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FIGURE 3: 18mm 3-CHANNEL CONDUIT

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.
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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
18mm Three-channel 15+0-0.5 1.5+0.5-0 36+1.9-0
50mm Three-channel 44+0.5-0 3+/-0.3 156+4.3-2.8 1160
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1.1.4 Packing
The single-channel and 3-channel conduits shall be packed on reels with specific lengths that conform to
the indications given in Table 2, together with their relative tolerance:

Table 2: Reel length

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

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

1.1.5 Minimum fold radius
The supplier shall declare the minimum permanent fold radius that the conduit can bear without causing
degradation to its mechanical characteristics.

1.1.6 Marking

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

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

e The supplier’s code;

e The caption “EN 50086-2-4";

e Progressive length in meters.
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1.2 TESTING AND REQUIREMENTS
This chapter describes the tests to be performed on materials and finished products required for type

approval and supply lot acceptance.

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

conduits, in the same atmospheric conditions.

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

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

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

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

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

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

Average softening temperature shall be >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 2C.

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

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

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

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

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.
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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).

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 1.2.1.4 ASTM D 3418
temperature
Melt Flow
X 1.2.1.5 CEl 20-34/4-1
Index
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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 1.2.23 -
Marking check X X 1.2.2.4 -
Crush test X X 1.2.25 EN 50086-2-4
Fold test X X 1.2.2.6 EN 50086-2-4
Impact test X X 1.2.2.7 EN 50086-2-4
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5.3 TEXNIKH NEPITPA®H EPTrAZIQN EFKATAZTAZHZ

Ta unoyela kaAwdla kKABwC kal Ta UNOYeEld THAHATA TOV unoBpuXiov kaAwdimv 6a
eykabBioTavTal cuppwva pe 1o “Appendix A4”,

O1 oUvdeopol Y/T-Y/B 0a eykataoradouv e&vToG AAKKOU OUM(WVA HE TA AVAPEPOUEVA 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 ) o Dinin (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

. M 20 cables

PMD coefficient Q 0.01%
Maximum PMDq 0.2 ps/vkm

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

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

* X %

* *
* *
* *
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Cable attributes

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

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

Maximum at 1550 nm 0.3 dB/km
Maximum individual splice connection 0.1 dB
loss (#splices < 16)
Termination loss 0.6 dB
Extent length 2500 m
Lengthening factor (catenaries, 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 Coloring of the primary fiber optics coating of tube or grooved structure cables or of
central tube structure cables will be conform to the TIA-598-C specification.
The colors of primary fiber optics coating shall allow the penetration of the light of the
fiber optics jointing devices which operate according to the local light injection and [ii]
detection (LID) method.

6.1.2.2 The fibers are separated in groups containing maximal 12 fibers. These groups are
held together by a different color yarn.
Group -# 1: blue
Group -# 2: orange
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6.1.3 Mechanical characteristics of the submarine cable

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

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

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

- Core structure of the cable

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

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

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

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

- Ageing

- Water Ingress

- Tensile Strength

- Torsional Stiffness
- Reverse Bend

- Repeated Bend

-  Impact

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

NOTE: The number of samples and the whole program of the routine tests on cables will be a
matter of agreement between the purchaser and the manufacturer.
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6.1.5 Installation
6.1.5.1 The submarine optical fibers cables shall be 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 Design, type test, manufacture and test the necessary length of cable.

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

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

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

6.2.5 Design, manufacture, test, deliver and install the ODF, in place where the corporation
will provide, make all the connection with the Land Optical Cables, provide any other
necessary equipment in order to commission the cable and complete the

installation.

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

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

6.2.8 Establish, maintain and document a Quality Assurance Program (QAP).
6.2.9 Generally the laying of the cables shall include all necessary work, required for the

proper, safe and complete installation and operation of the cable and their accessories,
all in accordance with good practice.
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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 Description in detail of the whole required installations and of all component parts
complete with the corresponding drawings.

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

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

6.5.4 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
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The optical core + fillers eventually needed, will be
assembled in a single layer

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

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

cables, green LSZH; average thickness > 0.9 mm.

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

green LSZH; average thickness > 1,5 mm.

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

number / Sequential length mark.

(*) Synthetic fillers are allowed

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

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

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

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

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

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

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

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

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

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

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

CABLE 144 F.O. TOL12D 144 12(12SMR) / EVE
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CABLE 168 F.O.

TOL18D 168 14(12SMR) / EVE

CABLE 192 F.O.

TOL18D 192 16(12SMR) / EVE

CABLE 216 F.O.

TOL18D 216 18(12SMR) / EVE

CABLE 264 F.O.

TOL22D 264 22(12SMR) / EVE

CABLE 288 F.O.

TOL24D 288 24(12SMR) / EVE

Table 2: Identification

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

IDENTIFICATION CODES

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

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

CABLE 12 F.O. TOL6D 12 1(12SMR) / MVM
CABLE 24 F.O. TOL6D 24 2(12SMR) / MVM
CABLE 36 F.O. TOL6D 36 3(12SMR) / MVM
CABLE 48 F.O. TOL6D 48 4(12SMR) / MVM
CABLE 60 F.O. TOL6D 60 5(12SMR) / MVM
CABLE 72 F.O. TOL6D 72 6(12SMR) / MVM
CABLE 96 F.O. 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:
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Table 3: Geometrical and mechanical cable characteristics

Dielectric Central
Strength Element

Filled loose tube

Inner Sheath

Dielectric Armoring

Outer Sheath
12/24 168/1
Cable capacity n° FIBER | 4/8 /36/4 | g¢ | 100/1 | L4 |92/21 288
pactty 8/60/ 20 : 264
72
External nominal diameter 11,5 15,5 16,5 18 20 21 22 22,5
[mm]
Minimum bending radius 230 310 330 350 380 400 440 450
[mm]
Glass yarns minimum total > 300000 S S S S S S
strength (minimum > 150000 300000 | 300000 | 300000 | 300000 | 300000 | 300000
requirement )
Cable nominal weight EVE 110 170 200 240 260 285 335 350
[kg/km]
Cable nominal weight MVM 120 215 250 300 320 355 415 430
[kg/km]
Cable maximum pulling
stremgth EVE [dan] 120 270 270 270 270 270 350 350
Cable maximum pulling
strength MUM [daN] 120 270 270 270 270 270 350 350

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

FIBER | TUB.
1 2 3 4 5 6 7 8 9 (10 |11 |12 | 13 | 14 | 15
4 2 TR r | TV r
8 4 TR | TV | TN | TN
12 1 TR r r r r r
24 2 TR r r TV r r
36 3 TR r | TV r | TN r
48 4 TR | TV r [ TN | TN r
60 5 TR | TV |TN |[TN | TN r
72 6 TR|TV|TN (TN |TN | TN
96 8 TR|{TV|TN |[TN | TN |TN |TN | TN

100 10 TR|TV | TN [ TN |TN |TN | TN |[TN | TN r
120 10 TR|TV | TN [ TN TN |TN |[TN [TN |TN | TN
144 12 TR|TV TN [ TN |TN |TN |[TN [TN |TN |TN | TN | TN
168 | 1°st. | TR | TV |[TN | TN | TN | TN

6 |TR|TV| r |[TN|TN| r |[TN|TN| r |[TN|TN | r
2° st.
8
192 | 1°st. |TR|TV|TN |TN | TN | TN

6 TR | TV | TN | TN | TN r |[TN|TN|TN | TN | TN r
2° st.
10
216 (1°st.8 | TR [TV | TN |[TN | TN | TN | TN | TN

2°st. |[TR|TV | TN TN [TN [TN [TN |[TN |TN |TN | TN | TN
12

264 |1°st.8 | TR [TV |TN |[TN |TN |TN | TN | TN

2°st. |TR| TV (TN |[TN (TN |TN [TN | TN |[TN TN |TN [ TN | TN | TN
14

288 |1°st.9 | TR |TV |[TN |[TN |TN |TN |TN |TN | TN

2°st. [TR|TV TN TN [ TN [TN [TN |[TN [TN |[TN |[TN |[TN | TN | TN | TN
15

Legend: TR = red tube TV = green tube
TN = natural / white tube r = filler
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
* X % z
* * o~
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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 ;gggigg m
. + m
rength: 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 um
— 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 Dg.
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/Nkm

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

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

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

7.5 TESTS AND MEASUREMENTS

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

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

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

paragraph of this specification describing the test.
In the column “TYPE “is identified the test type:

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

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

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

during the product qualification phase.
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7.5.1 Single mode optical FIBER tests and measurements

Geometrical characteristics

TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATION

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

TEST REFERENCE VALUE REFERENCE TYPE

SPECIFICATION

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

coefficient test
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Environmental and mechanical characteristics

REFERENCE
TEST REFERENCE SPECIFICATIO TYPE
VALUE
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

* X %

* *
* *
* *

* 4 x
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7.5.2 Optical Fiber cable materials tests and measurements

TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATIO
N
FIBER glass central element
Breaking tensile test > 1400 MPa Please refer to T
annex
Breaking extension >2% Please refer to T
annex
Elasticity modulus measurement > 40000 MPa Please refer to T
annex
Loose Tube
Breaking tensile test (original) > 40 MPa T
Breaking extension > 100 % T
Jelly filling the loose tube and contacting the
FIBERs
Drop point measurement > 150 °C CEI 20-34/5-1 T
Cold penetration >15050-10" mm ASTM D217 T
a -30°C
Glass yarns
Glass yarn total count Please refer to T
Breaking tensile test > 0,02 N/dTex T
Breaking extension >1,5% T
Polyethylene sheath
Density measurement < 0,940 g/cm? 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

* X %

* *
* *
* *

* 4 x
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PE sheath mechanical characteristics with ageing: CEI 20-34
and without hot air furnace ageing 240 hours at 100 + 2

OC;

Acceptance:

breaking load > 12

MPa;

breaking extension >

350 %;

same values after

ageing;
Resistance to the environmental > 48 hours IEC 811 proc.
degradation(E.S.C.R.) B
Sheaths LSZH
LSZH sheath mechanical characteristics with |ageing: CEI 20-34
and without hot air furnace ageing 168 hours at 100 + 2

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

el = ELMA
S =m 2014-2020

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

102




Pressure at high temperature test

6 hours at +80 + 2
°C

Residual thickens >
50 %

CEI 20-34

Water absorption

24 hours at +100 + 2
°C
< 15 mg/cm?

CEI 20-34/1-3

Qils resistance

4 hours at +70 + 2
°C in 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 TYPE
SPECIFICATI
ON
Geometric and structural characteristics
Manufacturing control (Visual inspection ) Par. 0
Sheaths thickness measurement (both cable |Inner sheath:
head) >0,9 mm aver.
Outer sheath:
>1,2 mm aver. x
4/8FO
>1,5 mm aver. x
12+288F0
Mechanical tests
Tensile test Maximum load: EN 60794 - T
refer to tab. 3 El

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).

* X %

* *
* *
* *

* 4 x
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Percussion test

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

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

EN 60794 -
E4

Squashing test

M=1500 N/10cm
Acceptance:
neither FIBER
breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E3

Torsion test

N° rotation=1
L=1m

Mass=10 kg

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

EN 60794 -
E7

Mandrel winding test

Procedure 1;

D=20 x d cable

N° turns per
propeller =5

N° cycle=3

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

EN 60794 -
Ell

* X %

* *
* *
* *

* 4 x
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Repeated bending test

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

EN 60794 - T
E6

Eight winding test

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

See annex T

Straightening test

®=50 cm

See annex T

Kink test

®=20 x d cable

EN 60794 - T
E10

Outer marking lasting test

Comply

See annex T

Tightness tests

Water propagation resistance

Comply

EN 60794 - T
F5

Long duration water immersion

Comply

See annex T

Environ mental tests

Thermal Cycle

Ta=-30 °C

Tg=60 °C

t;=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.

EN 60794 - T
F1

Flamme propagation tests

Flame propagation test on the cable (for
cables having LSZH sheath)

Comply

CEI 20-35/1 T

* X %

* *
* *
* *

* 4 x
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Fire propagation along a cable bundle (for Comply CEI 20-22 T
cables having LSZH sheath ) JIII

7.5.4 Quality levels

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

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

7.5.5 Tests and measurements on single mode optical FIBERs

7.5.5.1 FIBER bending measurement

Laser Barrier method
Overview

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

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

The FIBER sample is fixed, for instance with the aid of a vacuum pump, over a proper
support, where the section free from coating protrudes for a length “"D” (about 10 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 6t will be measured with respect to a fixed

surface, parallel to the FIBER axis. The FIBER bending, &f, is defined as:
of = dt/2

The bending radius, R, is related to the bending by:

R = (D* + &f%) / 25f

Instruments
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Laser barrier for distance measurement.
equipped with FIBER clamp (i.e.

Reference: a metal bar with flat parallel faces with tolerance less than a tenth of
IIVII gap,

micron.
Rotating support for FIBER with a

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.

“EXNA
m 2014-2020
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7.5.6 Tests and measurements on optical Fibers materials

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

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

Fiberglass.

Test equipment

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

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

taken from a finished cable removing the plastic coating.

Test procedure

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

the clamping heads is at least 200 mm.

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

recorder inserted.

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

breaking.

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

the test shall be repeated on another sample.
Results

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

from the load-elongation curves obtained in 5 valid tests.
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7.5.6.2 Tube compatibility with the filling compound

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

The samples shall be examined by sight check, while they are still on the mandrel, and
no crack shall be noted.

7.5.7 Tests and measurements on finished cable

7.5.7.1 Eight winding test

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

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

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

7.5.7.2 Loop straightening test

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

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

7.5.7.4 Long immersion in water

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

The sample shall then be dip in a tank at room temperature, leaving outside both ends.
The FIBER attenuation shall be periodically measured, i.e. once a month, until the end
of the test (at least 6 months). No noticeable attenuation variation must be measured
at 1550 nm.
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Appendix Al: Technical Specification for High Voltage (HV150 kV AC) XLPE
submarine power cables
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INDEPENDENT POWER TRANSMISSION OPERATOR

NEW TRANSMISSION PROJECTS DEPARTMENT

2013 ATHENS - GREECE

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

XLPE SUBMARINE POWER CABLES
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SCOPE

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

(H.V) AC Submarine power cables, with copper conductors.

The specification consists of:

1. Partl

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

2. PartlIl

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

3. Part III

General particulars and guarantees.
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1.

TECHNICAL SPECIFICATION PART 1I

BASIC CONSTRUCTIONAL SPECIFICATIONS CONCERNING THE MAIN ELEMENTS

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

Conductor:

The conductor for both interconnections (EVIA - ANDROS and ANDROS - TINOS),
shall be stranded conductor, made with annealed copper, according to the IEC 228
standard and the experience of the manufacturer, provided such experience satisfies
IPTO’s requirements. The cross section of the conductor must be 630 mm? and the
conductor temperature at the specified maximum power capacity of the cables shall

not exceed 90° C.

Insulation

The insulation of the conductor shall consist of:

2.1.

2.2,

2.3.

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

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

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

other equivalent acceptable screen.

Sheath and Metallic Reinforcement:

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

cables, 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.

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

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

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

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

Manufacturer, 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.

1. Routine tests:

1.1. Resistance tests:

Conductor resistance shall be measured.

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

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

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

by the Manufacturer and approved by IPTO.

2. Special Tests

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

2.2. The mechanical tests shall be performed in accordance with the IEC Standard no

60811-1-1. The upper limit of the length in ks may be increased by 5 km.

*
* * &
o
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3.

Type Tests

3.1.

3.2.

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.
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
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.

*

* » e
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TECHNICAL SPECIFICATION PART III

Three pole cables

General Particulars and Guarantees

(To be completed and submitted with the offer)

ITEM
1 Nominal conductor CroSS SECLION .....vuuciirieeiiiieriiieeeetie e e et e e eai e e e e e eaaaeeeees mm?
2. Conductor material o e
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:
2 N\ 1= (=] o = P
7.2.5peCial fEAtUIES .. .o e
8. Maximum dielectric stress at the CONAUCEOr....cuviiiiiiiiiiiii i i eas kV/mm

(Assumed smooth at the peak value of rated voltage)

10.

11.

12.

13.

14.

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

10.1. Material .o e
10.2. Nominal thiCKNeSS .....iiiiiiiiiii e mm
Materials used for fillers ...
Minimum radial thickness of lead alloy sheath ..o, mm
Nominal diameter over lead alloy sheath ... mm

Nominal composition of lead alloy sheath ..........ccccoooiiiiiiiiiiiiies eiiiiiieveen... per cent
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15. Wrappings under reinforcement:
15.1. Material oo
15.2. Nominal thickness

16. Reinforcement:
16.1. Material .o .
16.2. Nominal thickness........ccoooiiiiiii
16.3. NUMDBEr Of lQYEIS ...oooveieceee e
16.4. Maximum WOrking Stress......ccccccvvievciie e
16.5. Ultimate tensile stress.......ccoiiiiiii e,

17. Anticorrosion coverings:
17.1. Material ..o
17.2. Nominal thickness..........cooiiiiiiiii e
17.3. Ultimate tensile Stress ... .
17.4. Elongation ...

18. Armoring:
18.1. NUMDbEr Of WIr€S ...occuiiiieiiee s
18.2. Nominal diameter of wires including galvanization........................
18.3. Ultimate tensile Stress .......ccoviiiiiiii e

19. Nominal overall diameter of completed cable.........ccoociiiiiiiiiiinens
20. Nominal weight of completed cable in air/in water.........ccccooiieeinnn
21.Minimum permissible bending radius of the cable:

21.1. For the underground section ........ccccooiiiieniiinii i

21.2. For the submarine section ... ....cccoveeiiiieiiei e .
22. Maximum D. C. resistance of conductor at 20° C.........ooooveecrvveveerrerns .

(according to IEC 228]

23.Maximum A.C. apparent resistance of cable at 85° C...........ccoeeene.. .

...... per cent

...... Fremainder

mm

kg/mm?2
kg/mm?2

mm
kg/mm?2
%

mm
daN/mm?2

mm

kg/m

m

m
OHM/km

OHM/km

* * -
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(including losses in the metallic coverings)
24.Maximum D.C. resistance of lead alloy sheath
and reinforcement in parallel at 20°C...........coooiiiiiieeiec e, .NA OHM/km

25. Maximum D.C. resistance of armoring at 20°C.........ccccceeiiiiiiiviecie e, .NA OHM/km

26. Reactance per phase at 50 Hz

26.1. Underground Section........c.cccovveiiiiiciiec e OHM/km

26.2. SUDMAriNg SECLION....cciiiiiieeiiieeeeeee s OHM/km
27.Maximum electrostatic capacitance per phase ........cccoocvviivieiinnns MF/km
28. Zero sequence resistance (FO)......occooveiiiiii e OHM/km
29. Zero sequence reactance  (X0)....cooreirierininieensee e . OHM/km
30. Zero sequence capacitance (CoO)....cccveeerieerieeiieenee 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.........cccccoeveviiveievneennen . °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) .
0, 5 Vo (50% of nominal voltage}........cccooeviiiiici i

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

el = ELMA
S =m 2014-2020

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

121



2 Vo (200% of nominal voltage}.......ccccoeiviiii i

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

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

current rating specified in par. 31.....ccooiiiiiiii kW/km

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

35.1.1. SUbMAriNg SECHION ..o kW/km
35.1.2. Underground SECHiON .......cooiiiiiie i kW/km
35.2. at 50% of the maximum continuous current rating specified in par 31.
35.2.1. SUbMArNE SECHION .o kW/km
35.2.2. Underground SEeCHioN .......ccoeeiiiii i kW/km

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

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

36.1.1. Submarine section (at the proposed cable spacing case of three core
Cable) kW/km
36.1.2. Underground section flat formation...........ccccocoviiinen 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) s kW/km
37.1.2. Underground section (at triangular or flat formation in case of three core
CaADIE) e kW/km
37.2. At 50% of the maximum continuous current rating specified in par 31.
37.2.1. Submarine section (at the proposed cable spacing in case of three core
CaADIE) s kW/km

S =< EXNA
** . ** 5-2014'2020

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

122



37.2.2. Underground section (at triangular or flat formation in case of three core

CaADIE) e kW/km
38. Surge or characteristic impedance for the submarine cable .................. . OHM/km
39. Surge or characteristic impedance for the land cable .............cccccocc.el . 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
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TEXNIKH MEPITPA®H IIA

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

I. 2KOMnoz

H napoUoa Texvikn [MMepiypaprny npocodiopilel Ta anaiToUheva TEXVIKA KAl KATAOKEUAOTIKA
XApaKTNPIOTIKA HOVOMOAIK@WV Unoyeiwv KaAwdiwv 150kV pe poévwon anod dlaocTaupwpEVo
noAuaiBulAévio (XLPE), pe aywyo ano XaAkd kaBwc Kal TIC analTOUPEVEG JOKIPEC TWV €V AOYW

KaAwdiwv.

II. AESEI> KAEIAIA

Ynoyela kaAwdia, kKaAwdia uWnAng Tacewg e povwaon anod diaoTaupwiuEVo NoAualBulévio.

II1I. KANONI>MOI

O e@apuOCINOC KAVOVIOUOG YIa To eV AOYyw UAIKO Ba eival o IEC-60840.
IV. XPHZH

Ta ev AOyw kaAwdia npokeiTal va XpnoigonoindoUlyv yia Ta undyeld TUANATA TWV 3l1aCUVOETEWY

evaAlaooopevou peupatog (A.C.) oTtnv nepioxn Twv KukAddwv kal Tng EUBolac.

V. XAPAKTHPIZTIKA >Y>THMATO2Z

Ta ev Aoyw kaAwdia npoopilovTal va Xpnoigonoinbouv g€ gUOTNHUA TO OMoio €XEl T
napakdaTw TEXVIKA XApAKTNPIOTIKA:

1. OvopaoTikh Taon ouoTAPATog (NoAikn) : 150kV
2. MéyioTn Tdon cuoThuaTog (noAikn) : 170 kv
* ¥
T = ELIA
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* *

s =m 2014-2020

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

125



3. Baoikn otabun povwoewd (ENinedo KPoUOTIKAG TATEWC) 1 750kV

4, JuxvoTnTa : 50 Hz

5. ApIBuoC pacewv 13

6. ZTAOUN BPAXUKUKA®UATOC : 31,5 kA

7. XpoVvIKn dIApKeIa BPaXUKUKAWHUATOG : 1 deutepdAenTo

8. M£06000C YEIWOEWC : To Ol:JOTm,IG'T(DV 150 kV €ival oTeped
YEIWUEVO

VI. XAPAKTHPISTIKA EAA®OYS KAI OEPMOKPASIES NMEPIBAAAONTO2

Ta ev AOoyw kaAwdia npoopilovral va xpnoigonoinbouv oe £dagoc¢ PeE Ta akoAouba

XapaKTNpPIoTIKA:

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

2. Méon Bepuokpacia dapoug : 25 °C

3. EUpog diakUpavong Bepuokpaaciac oTo £3a@og : 10° C éwg +30 °C
4. EUpoc diakUpuavong Bepuokpaaciac oTov agpa : -25° C £wg +45 °C

VII. ANAITOYMENA XAPAKTHPIZTIKA TOY KAAQAIOY

1. OvopaoTikn Taon, Uo/ U(Umax) : 87/150 (170)kV
‘Onou
Uo= n Tdon rms PeTa&lu aywyou
Kal ynG f JETAAAIKOU pavdua
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U=noAikn Taon (rms)
Umax= JhEyIoTn NoAIkn Taon (rms)

2. AvTtoxn ot kpouoTikn Taon (1,2/50uc) : 750kV péyiorn Tign

3. Avtoxn oes taon AC, 50Hz yia 30 AenTa : 218kV (rms)

4, IkavoTnTa METAPOPAC NAEKTPIKNG I0XUOC O AEITOUPYIa UNO KUKAIKO (pOopTio oUUPWVA HE
Ta avagpepopeva otnv nap. 2.1.1.1 yia Ta unoBpuxia TpINnoAika kaAwdia oTa 2 dkpa:
200 MVA ava diaocuvdeon (Oev nepiAapBavovTal ol anwAeleg)

5. EE&apthApaTta Tou KaAwdiou
:To kaAwdio Ba anoTeAsiTal anod Ta €ENG Baoika PeEpN:
Aywyod, nUIaY®YILo oTPpWHA aywyou, povwaon XLPE,
NUIAYWYILO OTPWHA HOVWONG, NHIAYWYIKES TAIVIEG
OIOYKWHEVEG Nnapouaia uypaaciag, yavdla KpauaTog
HMOAUBDOOU ) GUYKOAANUEVOU aloupiviou ) ouvduacuou
oupuaTIdiwv XaAkoU Kail Taiviag aloupiviou kal eEWTEPIKO
pavdla PVC ry HDPE.

IX. ANAITOYMENA XAPAKTHPIZTIKA TOY ArQroy 1oy KAAQAIOY

1. Ap1Buodc aywywv : 'Evac (1)

2. YAIKO aywyouU : XaAkog (Cu)

3. AiaTopnR aywyou : 630 mm?

4. 3XAKa aywyou : NoAUKAWVOG KUKAIKOU OXANATOC anoTEAOUEVOG ano
oupMaTidla KUKAIKAC JIaTOWNNG, GUVESTPANKEVA Kal
OUMMIECPEVA.

5. Movwaon aywyou : H yovwon Tou aywyou 8a anoTeAeiTal ano eEwbnuévn
oTpwon unepkabapoU d1aoTAUPWPEVOU NOAUAIBUAEVIOU
(XLPE). Ta 0€ pnxavika Tng XapakTnpIoTika 6a npénel va
gival oUP@Wva Ye TIC TIHEC ToU nivaka IV Tou kavoviouou
IEC-60840

6. AvToxn Tou aywyouU o€

peUNa BpaXUKUKAWUATOG : 31,5 kA yia éva (1) deuTtepOAenTo KAt eAaxIoTOV.
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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 vepouU Kdl uypaaciac : O pavduac 6a npnel va NnapEXel akTIVIKN

npooTtacia &vavTi vepoU Kal uypaaiag.

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. HMIATQIIMA STPQMATA ArQoroy KAI MONQ3Hz TOY KAAQAIOY

TOoO TO NUIAYWYIHO OTPWHA Tou aywyoU 000 Kal To NUIAYyWYIHo OTPpWHA TNG HOVWonG €ival
UNOXPEWTIKA Kal Ba npénel va napayovTal yadi 4 TNV JOovwon Ke TNV JEBODO TNG TAUTOXPOVNG
TPINANAG €EwONONG.

XII. EEQTEPIKOZ MANAYAZ TOY KAAQAIOY

O eEwTepikdC pavduacg Tou kaAwdiou Ba kaTaokeuaoTei dI' eEwBroewc ano PVC iy noAuaiBuAévio
uwnAnRc nukvoTnTac (HDPE) xpwpaTtog paupou. H eEwTepikn Tou enipdvela Ba npenel va yivel

aywyign JE TNV NpooBnkn KaTaAANAou aywyigou oTpwuaTog O1' eEwBnoewd.
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XIII. >SHMANZH KAAQAIOY

1. To kaAwdio Ba npenel va Qpepel oTov EEMTEPIKO TOU Pavoua TIGC aKOAOUBEC onuAvoeICG:
e EJNOpPIKO ONua KATAOKEUAOTH)

AldTOMN Kal UAIKO KAOTAOKEUNAG aywyou

YAIKO HOVWONG

OvopaoTikn Taon Uo/U (Umax).

'ETOG KATAOKEUNC

Ap18uoc oUpBaong

2. Enionc otov €EwTepikd pavdla Tou KaAwdiou NPENEI va UNApXEl GANAvVan OAIKNG
NPOOOEUTIKNC MNKOUETPNONC ava PETPO PNRKoug (M) yia To cUVOAO Tou napayyeABEvToc
kaAwdiou, yia kGBe diacUvdeon.

H onjuavon 8a npenel va ival ave&itnAa ypappuevn He avayAupoug Xapaktipes/yneia. To
eAaxioTo UWoC TV XapakTnpwyv 8a npénel va sivar 4mm.

XIV. AOKIMEZ
O1 JOKIUEC OsIpdc €101KEG Kal TUNoU Ba NpEnel va €ival CUPNP®VA PJE TOV KAVovIguoU

IEC-60840

A.  AokiyEc ogipdc

O1 akOAouUBeC doKIMEC Ba ekTeAOUVTAl O KAOE NAPAYOUEVO MNKOC KaAwdiou.

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

B. Ei0IkEC OOKIMEG

O1 akdAoubeg dokipEG Ba ekTeAoUvTal O €va HOVO AVTINMPOOWNEUTIKO deiyua Kahwdiou.
1. 'EAeyxoc aywyou

2. METpnon TNG NAEKTPIKNAC avTioTaong Tou aywyou

3. METpnon Tou NAxoug TNG HOVWONG Kal TwV PN HETAAAIK®OV pavolwy.

4. MéETpnon Tou Naxoug Tou PeTaAAikoU pavdua

5. M£Tpnon TnG dIauETPOU Tou aywyoU kKabwg kal TNE SIaUETPOU OAOU Tou KaAwdio
i = ELIA
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6. OepuIkn doKIun opiwv TNG povwaong XLPE
7. METpnon TNG XwpnTIKOTATAC METAEU aywyou Kal JeTaAAikoU pavdua

C. Aokluyéc TUNOU

O1 dokIYEC TUNOU Ba npenel va ekTeAoUVTAl MPOTOU O KATAOKEUAOTNG ApXioel TNV ouveXN
napaywyrn Tou KaAwdiou

1. HAekTpikeC AOKIUEC OTO NMANPEC KAAwWDIO

O1 JOKIYEC auTEC Ba ekTeAoUvTal O deiyua £€Toldou KaAwdiou Prkoug TouAdayioTov 10
METPWV.

Me e€aipeon Tnv dokiun «MeTpnon €pd» , OAEG 01 AAAEC DOKIUEC Ba npEnel va
ekTeAE0B0UV di1adoxika oTo idio deiyua. H aAAnAouxia Twv SoKIpwV Kabwc Kal ol
OOKIUEG €ival wG akoAoUBwG:

a. Aokiun Kapwng akoAouBoUpevn ano TNV OOKIUN HEPIKWV EKPOPTIOEWV
B. MeTtpnon €@d.

Y. AOKIUN Taong Ye BepUIkoUC KUKAOUG akoAouBoUpevn and Tnv JOKIUN MEPIKWV
EKPOPTIOEWV.

0. Aokiun JINAEKTPIKAC avTOXNG OE KPOUOTIKN Taon akoAouBoupevn and Tnv OOKIUN
OINAEKTPIKNAG AVTOXNG O evAAAAOOOUEVN TACN BIOUNXAVIKAG CUXVOTNTAC.

XV. 2YSKEYASIA

Ta kaAwdia 8a TonobeToUvTal o TUPNAva kal 6a npooTaTevovTal Pe Tov KAAUTEPO TPOMo ano
{NMIEC, KATA TNV PETAPOPA TOUG OTO TOMO NapaAaBnc Toug. Kabe akpo Tou KABe Prikoug
kaAwdiou npénel va oppayiogbei kKaTd oTEYavo TPONo aPECWC UETA TIG OOKIYEG OTO EPYOCTATCIO
TOU KATAOKEUAOTH.

Ta Tupnava Ta onoia Ba npounBeUoel 0 KATAOKEUAOTNG Ba €ival HETAAAIKA, OoTIBAPNC
KATAOKEUNG, HE AEoveg anod XAAuBa, 1IKava va avrTEXOUV TIG HNXAVIKEG KATAMNOVHOEIG Nou
eEaokoUvTal KaTa Tnv dIAPKEId TNG £ykKaTdoTaong Tou Kalwdiou.

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

Kd&0e TUpynavo Ba @épel orpavon (eite an’ euBegiag oTo TUPNAVO, €ITE O HETAAAIKA N
diaBpwaoiyn nivakida orabepd oTepewpévn 0’ auTd) PE Ta nio KATw OTOIXEIa:
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- MNKOG KaAwdiou

- Popa E3INAWNATOC

- kaBapo kal PIKTO BApog
- apibpog Zuppaong

XVI. NAHPO®OPIEZ MNOY TMPEMEI NA AOOOYN ANO TON ENITYXONTA TOY
AIATQNI>MOY

1. 'Eva Aentopepéc oxedio eykdpolac TOWAG TOU KaAwdiou kai MmARpn neplypagr Twv
e€apTnUATWV TOU.

2. NenTOHEPEIC 0dNYIEC OXETIKA YE TNV aAKTiva KAPNuAOTNTac, Tnv dlaxeipion Kal eykaraoraon
Tou kKaAwdiou.
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NMAPAPTHMA «A>»

H un cuhnAnpwon Tou NapapTnUaTog «A» 8a €xel we anoTEAEoHa TNV anodéppiyn TG
npoogopdc. (AUo avTiTuna, €va yia kabe Tuno d1acUVvOEoNC).

A. Aywyodg
1. OvopaoTik diatopn aywyoU e, mm?
2. YAIKO aywyoU e
3. EAGxIoTN €€EWTEPIKN DIAUETPOC e mm
4. MeyloTn €EWTEPIKA OIAUETPOC i mm
5. MéyioTn avTioTaon aywyou O OUVEXEG peUMa aToug 20°C iviiiieenenens. MQ/m
6. AvtioTaon aywyouU o€ E.P. oToug 90°C e HQ/m
7. ApIBUOC OUPMHATIDIWV e
8. OvopaoTikn OIGUETPOC KABE GUPHATIOIOU o iiiiiererenereneraeen,

B. Hulaywyiya orpwudra

Hulay®yigo oTpwpd UAIKOU

1. OvopaoTikO MAX0G e, mm
2. EAGxIoTn €€WTEPIKN DIAUETPOC e mm
3. Méyiomn €EWTEPIKNA DIAUETPOC e, mm
4. EIOIKN NAEKTPIKN AVvTioTACn s Q.m
5. YAIKO NUIGYWYIHOU OTPWHATOC i

Hulay®yiyuo orpwua uovwaong

1. OvopaoTikO NAX0G e, mm
2. EAGyioTn €EwTEPIKN SIAUETPOG e, mm
3. MéyioTn €EwTePIK DIAUETPOC e, mm
4. EIOIKN NAEKTPIKN AvTioTAcn e, Q.m
5. YAIKO NUIGY@YIHOU OTPWHATOC i

r. Mévwaon

1. YAIKO KATAOKEUNG HOVWONG i,

2. OvopdaoTIKO NAXOG e, mm
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3. EAGXI0TN €EWTEPIKN OIAUETPOC i, mm

4. MeyloTn €EWTEPIKA OIAUETPOC i mm

5. MéyioTn OINAEKTPIKA KATANOVNON i, kV/m
A. Owpdkion

Mavduag and ouykoAAnuevo Aloupivio (welded Al)

1. TUnog pavdua Kal avaAuTIKr guoTacon auToU i

2. OvopaoTikd NAxoc Havoua e mm

3. EAGxIoTn €€wTePIKN DIAUETPOC e mm

4. MeyioTn €EWTEPIKN OIAUETPOC s mm

5. AVTOXA 0€ e@eAKUOPO e, N/mm?

6. YAIKG Kal oToixeia TnG dIaurKoug NpooTaaciag evavTl vepoU Kal

uypaociag

E. EEwTepikd nepifAnua

>uvBeTIKOC pavduag and HDPE

1. OvopNaoTIKO NAXOG Havoua i, mm

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

Havoua e

>T.ZToIXEia kKaAwdiou

1. MEyioTn €EWTEPIKA DIAUETPOG HOVOMOAIKOU  cevvvvriiieneenenennns mm
KaAwdiou

2. EAayioTn €EwTEPIKN SIAPETPOG HOVOMOAIKOU — civviiviviinianenenenns mm
KaAwdiou

3. Enaywyikn avrtiotaon kaAwdiou (XL) e, HQ/kV

4. XwpnTIKOTNTA KAAWDIOU UMO MAAPEC POPTIO ivvevrviereenernenes MF/kV

5. MEyioTo peUja KUKA®UATOC (3 KaAwdia) yia GUVEXN
AgIToupyia e Baon Ta oToixeia Twv napaypapwyv V,
VI, VII, IX ka1 X, Bgppokpacia aywyoU 90°C KAl  civvevrvivnnneneenenens, A
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HavOUEC YEIWHPEVOUC OTO €va AKPO

6. MéyioTo peUpa KUKAWMATOC (3 KaAwdia) yia ouvexn
AgIToupyia e Baon Ta oToixeia Twv napaypapwyv V,
VI, VII, IX kai X, Beppokpacia aywyou 90°C KAl  .ievevvernennns
pHavdueg yeiwpévoug oTa duo dkpa

7. MéyioTo peUpa KUKAWMATOG (3 KaAwdia) yia ouvexn
AgIToupyia e Baon Ta oToixeia Twv napaypapwyv V,
VI, VII, IX ka1 X, Ogppokpacia aywyoU 90°C KAl ..oceeevennnen.
MavOUEeC Ye ouvexn dIaoTAUPWHEVN YEIiwaon

8. MéyioTo pelpa dUo napaAAnAwv KUKAWHATWV (6
kaAwdia) yia ouvexn AsiToupyia pge Baon Ta oToIXEia
Twv napaypagwv V, VI, VII, IX kai X, Beppokpacia  KUKAwua I.
aywyou 90°C kal pavdUEeG YEIWUEVOUG OTO £va AKpo
KUKAwpa II

9. MéyioTo pelpa dUo NapaAAnAwv KUKAwPaTwyv (6
kaAwdia) yia ouvexn AsiToupyia ge Baon Ta oToIXEia
Twv napaypagwv V, VI, & VII, IX kai X, KUKAwpa I.
Bepuokpacia aywyou 90°C kal pavOoUeG YEIWHEVOUG  KUKAwpa II
kal oTa duo akpa

10. Bapog kaAwdiou e,
11. EAGXIOTN aKTiva KGuUMUAOTNTAG TOU KAAWdIOU  .ieevenenenene.

12. Z0vOeTn avTioTaon KUKA®WPATOC BETIKAC ~ vvvevrernenens
akoAoubBiag (Z1+JR1)

13. Z0vBeTn avTioTaon KUKA®PATOC UNOEVIKNG
akoloubBiac (Zo+JRo) e

14. AnwAsgiec KUKAwPaTog (3 kaAwdia)

d. 100% Tou QOPTIOU O GUVEXN AEITOUPYIA  .iovevvevnennns
- ZTOouG aywyoUug i,
- 2TOUG METAAANIKOUG HAVOUEC e
- OINAEKTPIKEG

B. 50% ToU QopTiOU O OuveXn AsIToupyia
- 2TouG aywyoUG e,
- 2TOUG METAAAIKOUG HAVOUEG e,
- OINAEKTPIKEG e,

15. ANWAEIEG KUKA®WUATOG (6 kaAwdia)
d. 100% Tou QOPTIOU O QUVEXN AEITOUPYIA .ivvevvernennns
- ZTouG aywyoUug i,
- 2TOUG METAAAIKOUG HAVOUEC e,
- DINAEKTPIKEG
B. 50% ToOU QopTiOU Ot ouvexn AsiToupyia
- ZToug aywyouc e,

* X %

* *
* *
* *
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- 2TOUG METAAAIKOUG HAVOUEG i, wW/m

- OINAEKTPIKEG e W/m
16. Avtoxn kaAwdiou og peUpa BPAXUKUKA®UATOG

-ogTovaywyd kA yialsec

- gTro gavdua . kA yia 0,5sec
17. AvTtoxn o€ kpouoTikn Taon (BIL) e kv
18. MEyIOTOC EPEAKUOHOG O TPABNYHA  iiiiiererieneenenens daN
19. AvToxn kaAwdiou gg evaAAaooopevn Taon, 50Hz ... kv

yia 30 AenTa

20. KaAUnTel To npoo@epdpevo KAA®dIO TNG anaiThnoEIG
TnG napaypagou XIII;

21. XapakTnpIoTIK avTioTaon YPAMKNAG YIA TO UNOVYEIO  cevvvvieieenieinanenenans Q/km
KaAwdlio

“EXNA

m 2014-2020

(«

fi

l

EupwTraiki ‘Evwon
Eupwtraiké Tapeio
Mepipepelaknig AvamTugng Me Tn ouyxpnuarodotnon NG EAAGSag kail Tng EupwTraikAg Evwong

135



Appendix A3: Concrete Slab Concrete marker
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Appendix A4: Technical description for land Cable installation

(Texvikn Mepiypa@n epyacinv yia TV eykardoraon Tou Ynoyeiou KaAwdiou)
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II. TEXNIKH MEPITPA®H EPIFAZIQN

NMINAKAZ MNMEPIEXOMENQN

1. YNOTEIA KAAQAIA KAI ZYNAO®EIZ EPITAZIEZ
2. TEXNIKH MEPIFPA®H EPFAZIQN EProy

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

2.1.1. KaBaipeon d1apuop@oUhevwy ENIPAVEIDV.

2.1.2. Ekoka@Eg XxavTakiov Kal AoINnwV OKAPNUATWV,

2.1.3. AlEUBETNON KAl anopdkpuvan nNpoidvTwy EKOKAPNG.
2.1.4, ExkBapvwoeic kal ekp1i{woeic OEVOpwWV.

2.1.5. Anopakpuvon udaTwv KATa TIG EKOKAPEG.

2.1.6. MeTpa npooTaciag kaTd TIG EKOKAPEG.

2.1.7. Enavapopd ao@aATikwv 0d00TPWHATWYV.

2.1.8. AnokaTtaoTracn nefodpopiny KAM.

2.1.9. ®pelapioya Kal aocpaiTooTpwon.

2.1.10. Kpaoneda - Peibpa.
2.1.11.  Nnoideg Tunou TRIEFF.

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

2.2.1. MpounOscia, kal NeETaPopd KAAwdiwV, CWANVWY, AYWYWV YEIWTEWG.
2.2.2. EykaTtdoTraon KaAwdiwv — CwARVWV.

2.2.3. EykataoTraon aywyoU YEIOMCGEWG.

2.2.4. 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. Kataokeun d1aBdoewv - eYKIBWTIONOG TwV KAAwdiwv 150kV
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1. YNOTrEIA KAAQAIA KAI ZYNA®EIZ EPrAZIEZ

>Ta nAgiold TWV €pyaciov MNOU ava@ePovTdl OTh OUVEXEIDd Kdl agopouv unoyela kaiwdia,
nepiAaypavovral kar ol akdAoubec (1 €wg kalr 14) epyacieg, TIC onoie¢ o Avadoxog eival
UMOXPEWHEVOC va &KTeAEl, oUp@wva W' autd nou avagepovTal oOTnv napouoca TexVIKA
Meplypa®ry NG ZUPBaong. H ekTEAEON Twv €pyacimv auTwv KaBwg kal kabe AAAng epyaociag
Mou €ival anapaitnTn WoTE To cUOTNHA TV KAaAwdiwv Tng diacuvdeong va napadobei apTio Kal
£€TOIYO Mpo¢ AsiToupyia, ocUPPWVa PE TIGC NApouces TexVikeC Mpodiaypaeg kKal Touc AlEBvVEig
KavoviopoUc nou avagEépovTdl O avTioTolXa SUCTRHATd, YiVETAl XWwpPic unoXpewan KataBoAng
otov Avadoxo 101aiTepou epyoAaBikoU TIHAMAToG, 0edopevou OTI ToUTo €xel AngBei unown oTn
O01apOpPWaN TNG CUVOAIKNG TIMNG TWV EPYATIMV.

1. H daupeon anokouidn TwV MNpoiovTwWV EKOKAPNC nou nAsovadouv, Onolia Ki av €ivalr auta
(ouunepiAapBavovTal n €MKAAUWN KAl To unooTpwpa Twv odwv n nelodpodinv n
onolwvONNOTE AAAWV ENIPAVEILV), O XWPOUG o1 onoiol kabopifovTal anod Tig ApXEG.

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

3. To kaTaBpeypa Kai n CUPnUKVWON HE pnxavikd dovnTtr, o€ oTpwOelG naxoug 0,20 m
nepinou, Twv NPoidvTwv NARPWONG XavTaki®Vv Kal AGKK®WY, nou okapTnkav n éx1 andé Tov
Avadoxo.

4. H diaudppwaon npavwyv Kal nudpeva Tng TaPpou o opOoywVvikr dIaToun.

5. H xpnoigonoinon auupou AaTtopegiou PEXP! va eNikaAu@BoUV ol NPOoOTATEUTIKEG NAAKEC TwV
KaAwdiwv, Ta KIBWTIA CUVOECEWY Kdl Ol CWANVWOEIC.

6. H npounBeia, popTWON, HETAPOPA KAl EKPOPTWON OTOV TOMO TWV EPYWV TWV NAPAKATW
UAIKQV.

a. ToihgevTonAakwv eniKAAUWNG KaAwdiwv. (HOVOo QOpTwOon, HETAPopd Kal EKPOPTWON
oTov TO6no Tou ‘Epyou).

B. Appou AaTopeiou.

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

0. ToihévTou, yuyou, doBEaTn K.A.M.

€. ACQAATIKOV UAIK®V Kal AOIN®WV €Nava@opas odooTPpWHATWYV.

oT. MNAakwv, NAakidiwv kal Aoinwv UAIKOV enavapopdc nefodpouiwy.

n. Z1dnpou onAiguoU.
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10.

11.

12.

H a&ia Twv ev Adyw UAIKOV KABWG Kal TuxOov AAAwv ouvapwv, nepiAaufaveralr ornv
OUVOAIKA TIUA TWV £pYACIWOV.

H peTagopa kal ekpoOpTWaOn OTIC BE0EIC TOU £€pyou TwV UAIK®V nou napadivovTal and tnv
Emixeipnon n Twv UAIK®wV nou npounBevovTtal and Tov Avadoxo.

H @opTwon, HeETapopa Kal ekpoOPTWON TNV anobnkn Tou Avaddoxou TwV UAIK®OV Ta onoid
nAeovadlouv KaTa TNV eKTEAEON TWV Epywv. 'OnoTe Ta ev Adyw UAIKG napadivovTal anod Tov
Avadoyxo oTnv anoBnkn TngG Enixeipnong, n ek@opTwaon JIEVEPYEITAl and To NPOCWNIKO TOU
Avadoyou.

H oppdyion n anoo@pdyion TWV ON®V VEWV 1 UNApXOVTWV CWAAVWY, PJECA anod Toug
ornoiouc NPOKEITAl va NEpAcouv kaAwdia, kKabwc kal n ano@pagn kal o KabapioPog Toug o<
OAO TO MNKOC TOUG.

H Afwn Npo@UAGKTIKOV HETPWV WOTE va pn BiyovTal eykataoTdoelc nou BpiokovTal YEoa
o€ xavTakia r Adkkouc nou okaBovTal anod Tov Avadoyo.

EvOelkTIKG Kal JOVO avagpEépovTal Ta €ENG :
da. Avaptnon f unooTUAWON CWANVWY UOPEUONG, CWANVWOOEWY K.A.M.

B. AmokaAuywn kaAwdiwv Tng A.E.H., Tou O.T.E., owAnvwoewv A.EM.A. - E.A.A.,
E.YA.A.T. KAN., OUYKEVTPWON TwV UAIK®OV enikaAuwng (ToUBAa, nNAAKEC, APMOCG
8aAaocoag), avaptnon Twv KAAWdIWV KAl OCWANVWOEWV Kal enavagopd ToUTwV Of
KaTaAAnAn 6gon.

y. [lpooTacia udpoueTpNTWVY I EQOCOV YIVETAl avaykaio, avakaTaokeun TNG oTNPIENG TOUg
Kal Enava@opa Toug oTnV apxIKr KataoTaon, Kabwg Kal KaTaoKEUN UNooTpwHaTog anod
oKUpOOdENa, OOV anaiTeital.

O1 gunAekOPEVOl QOpEiG £xouv evnuepwOei and Tov AAMHE OXeTIKG UE TO OUYKEKPIMEVO
£pyo. O avadoxo¢ unoxpeoUTal va KAVEI OAEC TIC ANAPAITNTEC EVEPYEIEC KAl EMAPEC HE
TOUC €PNAEKONEVOUG opeic (ARpog, Tpoxaia, YMNEXQAE, kAn.), woTe agevog va
eEao@ahiosl TNV acpaln kal Taxsia dIEKNEPAiwOn TOU £€PYOU, APETEPOU va WEPIYVNTEI yia
TNV €Eacalion Twv anapaiTnTwv adeiodoTHOEWV.

KaTtd tTnv eykatdoTtaon Twv kKaAwdiwv 150 kV va tTnpnBouv OAeC ol anooTACEIC aoPAAEiac
and Ta yeiTovika dikTua ONWG auTeG opilovTal and Toug kKavoviopoUug WS11-06 kal To
oxedlo AKZA — T - 36970 kabwcg kal onoia vewTtepn odnyia Twv Opyaviopwyv, OTOUG
onoioug avnkouv autd Ta OikTua, n €ykKaTaoTracn TwV onoiwv €Xel npayuartonoinOei
oUPPVa Pe TIC dIaTAEEIC kal odNYieC TWV NAPANAVE POPEWV.
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13. O avadoxoc unoxpeouTal PE TNV €vapén TwV £pyacinV vd KAVElN JIEPEUVNTIKEC TOHEC
(TouAdxioTov Tpeig) os B£osic nou Ba kaBopiosl N eniBAEnouca unnpeoia yia TNV akpipn
avixveuon Tng 6€ong Twv UPIoTAPEVWV JIKTUWV.

14. O avadoyxoc¢ unoxpeoUTdl, 0 NEPINTWON AAAAQYWV 1 TPOMNOMOINCEWV TNG 00EUONG KATA TNV
EKTEAEON TOU €pyou, va Kavel Tnv anapaitntn Olepelvnon Kal HPEAETN, Tnv onoia Ba
unoBaAAel npocg &ykpion ortnv Enixeipnon. Meta Tnv €ykpion o Avadoxoc Hnopei va
NPOXWPNOEl OTNV KATAOKEUr apou eEaocpaliosl TIC anapaiTnTeG adelodoTrOEIC.

“EXNA
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2. TEXNIKH NEPITPA®H EPrAzIQN EProy

2.1. Exkoka®@n Kdil nARPp®WOoN XavTakKi®ov Kal AoINEG XWHATOUPYIKEG EPYATIEG

Edw eEeTalovTal oI EKOKAMEG XAVTAKI®V KAl AoIN®WV OKAPUATWV MNou gival anapaitnta yia tnv
TOonoBETNON TwV KAAwdiwv 150 kV, Tnv kKaTtaokeun AGKKwV ouvdeopwv, OlaBdoewy, PppeaTiwv
K.A.M. oUP@Wva Pe Ta oxX€01a TNG HEAETNG.

H d1dvoIEn Twv XavTaki®Vv Kal OKAUPATWwV YNopEi va npayuaTtonolsital og onoladnnote 6€on A.X.
o€ ne(odpopIa, dPOUOUG, XEpoa £DAPn, NPACIEC K.A.M.

O Avadoxog unoxpeouTal va spappolel Tnv diadpoun nou opifouv Ta oxedia TNG HEAETNG, KATA
TV OI1AGvoIEN TwV XavTaKi®V TUMIKAG OIaTOUNG ONwc eugavileTal oto X010 TOUNG XAVTAKIoU,
aAAG KAl XAVTaKIOV auénuevwv O1aoTacswv AOYw Tonikwv eunodiov kabweg kal AdKKwV
ouvOéouwyv. e onueia ormou niBavov va napouciacTei aduvapia | onuavTikn dUuokoAia oTnv
gpapuoyn TnG kabopliopévng 0deuong, autn 0 aAlaxBei ocUuQwva pe TIC odnyieg NG
EniBAénoucag Ynnpeoiagc kali 6a yvwoTtonoin®ei oTtov Avadoxo Npo TnNG unoypd@ng Tng
>Uupaonc.

2.1.1. KaBdipeon dIauop@WUEVWY ENIPAVEIDV

MepiAapBavel xapa&n kai kabaipeon kabe TUMOU KATACTPWHATOC KAl UMNOCTPWHATOG
nefodpopiou 1 odoU (eVOEIKTIKA aAVAPEPETAI ACOPAATIKOC TANNTAG, OKUPWTA, MAJKEC,
okUupOdEPa K.A.M) Kal onolacdnnoTe AAANG diauopPWUEVNG ENIPAVEIAC, Kal onoioudnnoTe
UNoOCTPWHATOG, KaBapIioud, POPTOEKPOPTWAON, METAPOPA Kal anoppiyn TwV MNPoiovTwv
NG Kabalpéoews og BETEIG NOU ENITPENETAl ANO TIG ApXEC.

O1 epyaocieg kabalpéoews Npenel va ekTeAoUVTAl PE E€NIPEAEIQ 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 ocuvavtnBouUv TOIMEVTONAAKEG, N KabBaipeon yiveral navra kartd
aKEPAIEG NAAKEC.

2.1.2. EKOKAQEC YAVTAKIOV KAl AOINWV OKAPJUATWV

EkoKa@EG XavTaki®ov Kal oKappdTwyv onoloudrnnoTe oxXhAPaTog Kal dlaoTaoswyv dievepyoUvTdl OE
onoladnnoTe B€on kal cUPPWVA JE TN HEAETN KAl TIC EVTOAEC TNG Emixeipnong (onwg nelodpouia
Kal OpOpoUG OIaHOPPWHEVOUG N KN, AKAAUNTOUG XWPOUG, MPaciég K.A.M) Kal ot €£daqog
onolacdrnoTte PUOEWC, Xwpic va eEaipeital n €E6puEn Bpdaxou onolacdrnoTe GKANPOTNTAG, ME
HOPOWON TWV Npavwv Kal dlayopPwaon Tou nubuéva oc €va eninedo, £0Tw KAl PE napouadia
vepou.
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FeVIKA oI EKOKAQEC npénel va dievepyoUvTal Pe KatdAAnAa pEoa kar pebddoug, o Avadoxog de
PEpel TRV €uBlvn WOTE PE TNV XPNON KATAAANAwV PETPpwWY, o1 dIAoTACEIC ToOUu XavTakioU vda
€ival auTeg nou nepiypdgovTal oTa oxedla, oTnv napouoa Texvikn Meplypa®n Kail oTic odnyieg
Kal eVTOAEC TNG EniBAswnc.

2.1.3. AIsuBETNON KAl ANOUAKPUVON NPoiOVTWY EKOKAPAC

H disuBETnon kal anopdkpuveon TwV NpoidvTwy ekokaPng eMBAAAETAl va YiveETal HE aKEpaAla TNV
g€uBblvn ToUu Avadoxou, cUppwva Pe Touc Nopouc kal TIC diaTtd&eic, TIC TuxOv unodsi&sic kal
eVTOAEC TNG Enixeipnong kal Twv appodiwv ApX®V Kal onwodrnoTe katd Tpono nou va pnv
eunodileTal n ogaAn KAl acPaAng Kukhopopia nefwv kair oxnUAaTwv.

2.1.4. EkBapvwosic kal ekpl{®wosic SEvIpwy

O1 ekBapvwoelc kal ekpi{woelc dEVOpWY KABWG KAl N €V YEVEI AVTIUETWNION KABE napopoiou
npoBAfKATOC, NpaypartonoiouvTal oto Badud nou anaiToUvTdl yia Tn OIEVEPYEIQ EKOKAPWV KAl
KaToniv oXeTIKNG adeiag, epogov anaiTeital.

2.1.5. Anopdakpuvaon udaTwV KATd TIC EKOKAPEC

MNa va yivovTal &vTeXva ol EKOKAMEG NPENEl va anodakpuvovTal Je avTAnon r UE QUOIKNA por,
HMEOa anod Ta XavTdakid f TouGg AGKKoug, Ta onoladnnoTe vepd Kdl va avTigeTwnileTal onoliodnnoTe
OXeTIKO MpOBANUA. H OIOXETEUON TwWV VEPWV MPENEl va YIVETAI O QUOIKOUG AMOJEKTEG N
aywyouUc Twv OMBPpIwV PE TPOMNO NMou va anopeUyeTdl n dnuioupyia NnpoBANUATWY oTNV NEPIOXN
Kal va anokAEgieTal n npokKANon atuxnuaTtwv.

Eniong npénel va eEac@aAileTal n eAelBepn por) Twv VEPWV ano T’ avavTl kal va gunodileTal n
€10por TOUTWV OTA XAVTAKId Kdal TOUG AGKKOUG.

2.1.6. METpa npooTaciac KATd TIC EKOKAPEC

Kata tn O01dpKela TwV EKOKAPWV KAl PEXPI TNV OPIOTIKN €MNiXwon TwV Xavrakiov, o Avadoxog
gival unoxpewpeEvog va naipvel 6Aa Ta YETPA acpaleiag, yia TNV nNpooTacia Tou npoownikou
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TOU, TOU OMoIoudnnoTe TPiTou KaBwg kal 0Aou Tou UAIKOU KAvovTag Xpnon onuaTtwyv, epubpwv
POWTWV KATA TN vUXTA, VUKTOPUAAGKWY KAl ornoloudnnoTe AAAou PETpouU eiTe eniIBAAAETal anod Tn
VOH0OETia Kal TOUG KAvoVvIoPoUG, €iTe KPIVETAl OKOMIYO KAl AnoTeAEoNaTiko. EidikdTepa yia Tnv
€€ao@dAion Tou avoiyhaTog Tou XavTakioU Kal TNV anopuyn katoAiodnocwyv cabpwv dapwyv, 6'
anaiTnBsi avTioTApPIEN kal ora dUo X€iAn Tou xavTtakioU pe oavidec diaoTtaoswyv 4X0,30X0,05 m
nou Ba €E€xouv and Ta XeiAn TNG ekokaPnc katd 5 cm kal 6a oTepewvovTal PETAEU TOUC ME
ookapia (EUAIva n HeTaAAIka) 1 AAAa €€aptnuaTta avTioTRpIENG, KATd TETOIO TPOMO WOTE va
anogelyovTal TO00 N UNOXWPNOoN TWV TOIXWHATWV TOU XAVTAKIOU, 0G0 Kdl N eVOEXOHUEVN NTWON
TWV NPOIOVTWYV EKOKAPNG NECA OTO XAVTAKI.

MNa To okond auTto o Avadoxog npenel va d1aBETel TNV anapaitnTn EuAeia kal Ta anapaiTnTa
eEapTrpuara.

Eniong o Avadoxoc unoxpeouTal npiv TNV &vapén Twv e£pyaciov, va enidsifsl €1 Tnv
EniBAEnouca Ynnpeoia, noodTnTa EuAciag TETola n onoia va KAAUNTEl PAKOC XavTtakiol  XIAiwv
METPpwV ( 1000 m ) kal n onoia va €EunnpeTei TIC AVWTEPW AvVAyKeS. EkTdc and Tnv napandvw
enévduon Tou XavTakioU Ba npEnel Kal To UNOAOINO PJEPOC TOUC XavTakioU va npooraTeUsTdl anod
evOEXOMEVN HEPIKN I OAIKN unoXwpnon o' 0Ao To PAKOG TOU Kal aveEapTnTa ano To Badocg Tou.

2.1.7 Enava@Qopd aopaATIKOV 0000TpWUATWY

H enavagopd TwVv AoPAATIK®OV 0J00TPWHATWY, €pOoov dev NPOBAENETAl OIAPOPETIKA OTN
MEAETN, N emPBAAAETal ano TIG Ad€IEC TwV ApXWV, NPAYHATONOIEITAI CUVONTIKA WG €ENG :

2.1.7.1. AnofnAwon Twv TUNUATWV TOU ao@AATIKOU TANNTd, OTNV MEPIOXN TWV XEIAWV TNG
TAPPOU, NMOU £XOUV XaAapwoel (pnydaTwBei) Péxpl Tou oTaBepoU PEPOUC TOU  APMOXAAIKOU
€dpdoewe.

2.1.7.2. ZupnAnpwon He dappoxdiiko Tng TML.T.M. 0.155 (3A), epdoov anaiteitar Kai
OUMNUKVWON auToU, Ye ouyxpovn diaBpoxn kail xpnon dovnTikoU PnxavAuaTtog peExpl Babuou
ioOU MPOC TN CUPNUKVWON TOU APPOXAAIKOU, HE TO onoio €xel eniXwOei n TAPpog.

2.1.7.3. TMpoendAeiyn TNG €ME@AVEIAG TOU PE aAo@PAATIKO OlaAupa Tng M.T.M. A.201 n 6&vo
aoQAATIKO YAAdKTwPa okupodéuatoc TnG MLT.M. A.203, epdéoov pnopei va diatebei o
anapaiTnTog XpoOvog wPINAvVOEWC TOUG.

2.1.7.4. AidoTpwon dU0 oTpWoeWV AoPairTooKupodepaToc TnG MN.T.M. A.265, 0€ CUUNUKVWPEVO
naxoc 5 cm yia kKABe oTpwaon, avaAoyd HE TIC €VTOAEC Tou EvteTaApévou MnxavikoU TNnG

Enixeipnong.
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2.1.7.5. ®opToeKkPOPTWON, YETAPOPA Kal andppiyn TWV NPOIOVTWYV Ano&ENAwoew Tou TannTa,
Kabwg €niong Kal TWV NEPICCOEUHMATWY TWV UAIK®OV anokaraoTdoewc, NARpnG kadapiopdg tng
enipavelac Tng odou kail napadoan oTnV KUKAogopia.

O avwTeEpw avapePOPEVOC ACQPAATIKOG TANNTAG and ac@AATOOKUpOdegua eivalr duvaTto va
kaTaokeudleTal cUPPWVA PE AAAN Texvikn npodiaypagpn Tou Y.A.E. (n.x. Tnv M.T.M. A.245),
€£(O0OV Ol TOMIKEG OUVONKEG f ol analiThoEIG TwV aphodiwv ApXwv nou xopnyoUv TIG AGdEIEG TO
eniBaiiouv, ocUP@wva Navta Pe TN PEAETN.

MeTa Tn d1A0TPWON KAl CUPNUKVWON Tou dappoxaAdikou Tng MN.T.M. 0.155 (3A) kal npiv ano TIG
€£PYACIEC ANOKATAOTACEWG TOU AOPAATIKOU TANNTA, ekTeAoUVTAl Ol EPYACIEC ANOENAWOEWC TWV
THNHATWV TWV XEIAWV TNG TAPPOU, NMOU £XOUV XAAAPWOEI.

O1 epyaciec auTeG ekTeAoUVTAl PE PEYAAN MPOOOXN XEIPWVAKTIKA 1| HE PNXavikd PEoa Kal KaTa
TETOIO TPOMO, WOTE TO TEAIKO MNEPIypAPHUA TNG TOMNG va anoTeAsiTal poévo and subuypappa
TuAMaTa, napdAAnAa n kabeta npog Tov agova TnG Ta@pou.

Tnv ano&nAwon Twv XaAapwv TUNHATWV TwV XEIA®V TNG TAPPou akoAouBei ano&nAwon Tou
AUHOXAAIKOU £0pATEWC EPOCOV Kal AUTO £XEl XaAApwaoel, NEXPI Tou oTabegpol ToUu TUNHUATOG.

Ta npoiovta ano§nAwoewg R anopakpuvovTal dueca n dleubeTouvTal Kal evanoTiBevTral kata
TETOI0 TPONO WOTE va MPnv napeunodifouv Tnv kivnon nelwv Kal oxnuaTtwv. AkoAouBei n
OUMNAAPWON TNG TOMNG ME apuoxaAiko Tng M.T.M. 0.155 (3A) kai n TEAIKI GUPNUKVWON TNG
ENIPAVEIAC, NOU NPOEKUYE anod TNV AnoENAwon Twv XaAapwyv TUNHATWY Kal TNV apxIKn enixwon
ME auPOXAAIKO, HE dovnTIKO pnxavnua kai cuyxpovn diaBpoxn.

MeTa TNV TEAIKI OCUMNUKVWON, €QOooV anaiTeiTal, kadapileTal ye okolna Kal Ye KABe enipeAela
N €NIPAveia ToU auuoxaAikou ano kabe xahapo UAIKO.

MNavw o' auTto viverar ac®aATikn npoendAeiyn Tunou ME - O nou yiveral Bdoel Tng MN.T.M. AZ. -
11 ka1 A.201.

AkoAouBei n didoTpwon, gv Bepu®, TANNTa and acpaAtookupodeua Tng N.T.M. A.265, oe duo,
N NEPICOOTEPEG €av auTO €nIBAAAETAl ano TIGC ApUOdiec ApXEG, OTPWOEIC TEAIKOU NAXoug 5 cm
€KAoTn, oUP@®WVA NAvTa HE TIG €VTOAEC Kal TIC odnyieg Tou EvTteTaApévou MnxavikoU Tng
Emyeipnong.

1. H kaTdAANAn Bepuokpacia d1aOTPWOEWS TOU AOPAATOMIYHATOG, KUNaiveTal JeTagu 120
kal 135° C.

2. H oTpwon 6a CUPNUKVWVETAl aveEdpTnTa PE UNXavika YEoa, NEXPI apVrOEWG.

3. AnayopeUeTal n d1GoTpwaon aocPAATOOKUPOJEUATOC €AV Ol KAIPIKEG OUVONKEG gival

akaTaAANAeg, KaTa Tnv kpion Tou EvreTaApévou MnxavikoU Tng Emixeipnong f n
aThoo@aipikn Bepuokpaacia ival katwTepn Twv 10° C.
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4, H didoTpwon Tou TannTa 6a npaypaTtonolsital anod €13IKEUPEVA OUVEPYEIa Kal n
ouPnUKVWON autou, v Bepuw, HOVO PE UNXAvika peoa, dnAadn dovnTika pnxavnuaTa
Kal 0000TPWTNPEG.

5. IdiaiTepn emipéleia npenel va diveral otn d1IAoTpwon TNG TEAIKNAG OTPWOEWC TOU TANNTA,
WOTE N OAN KATAOKEUM va divel TNV €1IkOVa TNG APTIAC EKTEAECEWC, KN OIAKPIVOUEVN,
and To unoAoino o0do0TPpWHA.

6. O1 epyacieg anokaTaoTACEWS TOU AOPAATIKOU TANNTA BewpouvTal OAOKANPWHEVEG
MOVO HETA TNV QPOPTOEKPOPTWON, HETAPOPA KAl andppiyn TV NPOoioVTwYV
ano&nAwWoewc Tou TANNTa KAN. o€ B£on Nou eNITpENouv ol apuodieg ApXEG KAl TOV
enIPeAn kabaplopyo he gkouna n kai vepd €av anaiTeital, TNG eNIPAveIAg TNG TOMNC.

2.1.8. Anokataotaon nelodpouimv KAM.

AnokatdaoTaon TexvnTwVv nAaK®V r nAakidiwv nefodpopiwy voeital yovov KaTd aképaia Tepdxia.
ApxIkd €nava@QEpPeTAl TO UNOCTPWHA ano okupodepa C 12/15 naxoug 2 cm kal Nadvw Tou
dlaoTpwveTal acBeoToTolyevTokoviapa 1 : 4 Twv 350 kg TOIgévTou nAYoug 2 cm Kal
TonoBeTouvTal Ol MAAKEG, i0IEC WE TIC NpoUndpyOUCEC, £vTexva oTnv idld yevika MPE TNV
npoUndapyxouca dO1aTa&n os aApadid PE TIC NAPAKEINEVEG NAAKEC. To aphoAdynNua Twv NAGK®OV
yiveTal pe ToipgevTokoviapa 1 : 2.

2.1.9. ®pelapiopa kal aopailTooTPpwon

Epbdoov ol anaithoeig Twv appodiov Apxwv nou Xopnyouv TIC Adeieg, emMBAAAOUV MPOOBETEC
aoQaATIKEG epyaocieg OnA. @peldpioga  kKal  ac@aiToéoTpwon, TOTE ol  €pyaocieg  Ba
npayuartonoloUvTal w¢ €ENG:

A. g Jn ac@AaATOCTPWHEVN TAPPO

1.  Aaipegon 0,10 m uAikoU 3A, cupnUkvwaon Pe auyxpovn diaBpoxn kal Xprion dovnTikou
MNXavhAuaTog TNG Tagpou.

2. NpoendaAsiyn Tng enmipaveiag Tou (3A) Pe ao@aATikd diaAupa Tng MN.T.M. A.201 f 6&ivo
aopAATIKO yaAdkTwua okupodépaTtog Tng M.T.M. A.203, epdoov unopei va diatebei o
anapaiTnTog XpovoG wpIUAvoEwS TOUC.

3.  AilaoTpwon diagc 1 dU0 OTPWOEWV aocPaiTookupodeuaTtog¢ Tng M.T.M. A 265, o¢
OUMMUKVWHEVO naxog 0,05m.

4,  Jugnukvwon TG oTPWOoNG aveEdpTnTa YE UNXAVIiKa HEoa PEXP! ApVAOEWG.

5 ®pelapiopa unoloinou nAdtoug (MAAGTog anaitnBév and Tig Apuodieg Apxég peiov 0,8m)
kal Badoug 0,05m.

6.  Anopdkpuvon TwV NpoidvTwv anoEnAwoswyv.

7. ZkoUniopa Ue anoppo®nTikn okouna OANng Tng emipaveiac.
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8. MpoendAeiyn OANG TNG €nmQAvelag HE AoPAATIKO didAupa Tng M.T.M. A.201 n 6&ivo
AoQAATIKO YaAdkTwua okupodepatog Tng M.T.M. A.203, epocov pnopei va diaTtebei o
anapaiTnTog XpOvog wpINAvoews ToUG.

9. AldoTpwon TEAIKAC OTPWONG KUKAOQPOPIac CUPNUKVwHEVOU naxouc 0,05 m os OAn Tnv
emgaveia, ye N.T.M. A.265.

10. Supnukvwon TNG oTPWONG aveEapTNTa PE UNXAvika PeEaa.

B. £ doQAATOOTPWHEVN TAPPO

1.  ®pelapioya anaiTn®evtog nAAToug Kal Badoug 0,05 m.

2. Anopdkpuvon TwV NpoiovTwY anoEnAwoswv.

3. ZkoUnioua Pe anoppo®nTIKn okouna OAng TnG enipaveiac.

4, MNpoendAsiyn OANG TNG enmipdveidg PE aAOPAATIKO didAupa Tng NM.T.M. A.201 13 o6&vo

aoQaATIKO yaAdkTwpa okupodEuaTtoc Tng M.T.M. A. 203, spocov pnopsi va diatedei o
anapaiTnTog XpOvocG wpIPavoewG Touc.
5.  Aldotpwon TEAIKNG OTPWONG KUKAOQOPIAC CUMNUKVWHUEVOU ndaxoug 0,05 m oe OAn Tnv
enmipaveia, pe M.T.M. A.265.
SupnUuKvVWOon TNG OTPWONG aveEApTNTa PE PNXAVIKA PEOQ.
'‘Onou anaiTeiTal, oTnVv TEAIKN OTPWON KUKAo@opiag kal oTi¢ dUo MePINTWOEIS Ba yiveTal
EUMEN avTioAiobNTIKWV Yneidwv.

NOo

2.1.10. Kpdaoneda - PsiBpa

H epyaocia auTr nepiAauBavel Tnv agaipeon TwvV unapxovrtwyv Kpaonedwv n peibpwv, €av Kai
onou auTtd anaiTeital, TNV anoddkpuvaon TV NPoioVTWY €KOKAPNG, TIC AVAYKAIEC EKOKAPEC YIa
KATAOKEUN VEWV Kpaonedwyv N peiBpwv Kal Tnv anokataoracr Toug, cUP@WVa e TIGC anaiThoElg
Kal odnyieg Twv apuodiowv apxwv kai TnG EniBAsywng.

2.1.11. Nnoidec Tunou TRIEFF

H epyaocia autr nepiAapBavel Tnv agaipeon Twv unapxovriwyv vnoidwv Tunou TRIEFF, €av kal
onou auTd anaiTeiTal, TNV anopdkpuvon TwV NPoiOVTWY EKOKAPNG, TIC aVAyKAieC EKOKAPEG yia
TonoBETNON VEWV vnoidwv TUnou TRIEFF, Tnv npounBesia kal JeETA@opd NPOKATAOKEUAOUEVWV
vnoidwv Kdl TNV anokataoTracn Toug, cUP(VA PE TIC ANAITACEIC KAl odnyiec Twv aphodiwv
apxwv kal Tncg EniBAewnc. ZT1a oxedla TNG napoucag Texvikng Meplypdpnc ouvanTeTal
eVOEIKTIKO OX€DI0 TOMNG vnoidag Tunou TRIEFF, onwg autr kaBopiletal and TIG ApHOJIEG
unnpeaoiec Tou YMNEXQAE.
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2.2. KaAwdia — CWARVEG — aywyoi YEIOOEWG — ZUVOECHOI - AKPOKIB®TIA

2.2.1. MpounBeia kai ETAPOPA KAAWDIWV, OCWANVWYV, AYWYDOV YEIOTEWC

H npounBeia Twv kaAwdiwv 150 kV XLPE 8a yivel cUNQwva PJE TA ava@epOPeVa OXETIKG oTNV
SUuBaon. Ta kaAwdia 6a cup@wvoUv Pe TNV avTioToixn Texvikn Meplypadn.

Ta kaAwdia 6a napaAn@Bolv €ni CUOKEUAONEVWY PETAAANIKOV OTPOPEIWY, OTA PNKN Nou £Xouv
unoAoyloTei and Tov Avadoxo, cUPpwva PE TNV HEAETN KAl TNV €MTONOU digpelvnon.

IdiaiTepn npoooxr 6a npénel va Oivetal katd Tn JIAPKEId TWV QACEWV TNG QOpPTWONG Kai
EKPOPTWONC TWV OUCKEUAOUEVWVY HETAAAIK®OV OTPOPEiWV, Yia TNV aAnopuyr KAKWOEWV TOUG
TO0oO oTa i01a (NapapopPpwPEVA NTEPUYIA KUAIONG, Napauoppwaon onng agova TUPNAvouU K.A.M.)
000 Kal OTO OUCOKEUAOWEVO G’ auTa KaAwdlo.

MeTa TNV TonoBETNON TwV KAAWdiwv, Ta v AOYw OTpoPEid, KEVA N UE ANOKONPATa KaAwdiou,
06a anopakpuvovTal g€ CUVTOPO XPOVIKO d1aoTnua ano To €pyoTd&lo pe €Eo0da Tou Avadoxou
WOTE va PN dnuioupyeital npoBANUa oTnv KukAogopia nefwv Kal oXNUAaTwy.

H npounBesia, (opTOEK@OPTWON  Kal METAPOPA Twv owAnvwv PVC n PET nou mBavwg
anairroUvTal yia TNV €yKATaotaon Twv KaAwdiwv Ba yivouv pe euBuvn kal €€0da Tou Avadoxou.

Ma TIG avaykeg yeiwong Twv AJdKkwvV ouvdeopwv Oa yivel npounbela  noAukAwvou,
ENIKAOOITEPWHEVOU YUPVOU aywyoU yeiwong, Oilatoung 1x50 mm2 Cu kabwg kal papdwv
YEIMOEWC anod avo&eidwTo XAAuBa PNKOUC TPIWV PETPWY, av KpIBei anapaitnTo.

H npopnBeia, popToekpOpTWON Kal JETAPOPAd TWV NApANAvw UAIK®OV KaBwc Kal kabe dAAou
MIKpOoUAIKOU Mou anaiTeiTal yia TNV €yKATaoTacon Toug Ba yivouv pe £€€o0da Tou Avadoyou.

H npounBela, peragopd kai TonoBETNON Tou KAAwdiou oNTIKWV VOV Kal onolou dAAou uAikoU
gival anapaitnto yia Tnv &v AOyw epyacia, Oa yiverar and Tov Avadoxo, GUNPWVA MHE TIG
npodiaypagec Nou avapePovTdl oTo KEP. 7 TNG napolaoacg TeXVIKNAG MNeplypa®ng.

H npounBeia, peTapopd kal TonoBeTnaon Tou Agiou cwAnva 3 kavaAiov ®50 yia Tnv TonobETnan
TOU napandvw kKaAwdiou onTikwv Ivwv, Ba yiverar and Tov Avadoxo, cUPQwva HE Ta
ava@epodpeva oTto Kep. 5.2.9 Tng napouoag Texvikng Mepiypapng. E@ooov anaiteital
TONOBETNON @PEATIOV KATA HAKOC TNG 0dguonG Tou Aeiou owAnva 3 kavaAiov ®50 vyia
dleukOAuvaon TnG TonoBETnong Tou KaAwdiou onTikwv Ivwv, Oa TonoBeTnBouv @pedTia
dlaoTacewv 70x70cm, cUPQ®Va Kai Je TIG 0dnyieg TnNG eniBAeywng.
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2.2.2. Eykatdoraon KaAwdiwv — cwAnvwv

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

OI gpyacieg eykaTaoTaong ouVIOTATAl va yivovTal g€ dUO METWNA MNPOKEINEVOU va MEeEIwBel o
OAIKOC XpOVOC €yKATAOTACNG.

MeTda Tn d1GvoIEN TwV XAVTAKI®OV TUMIKNG dIaTOUNCG, AAAG Kal XavTaKi®Vv auEnuévwv d1aoTacewyv
AOY® TOMIKWV €Pnodiwv cUPpwva Pe TNV Texvikn Mepiypapn Tou 'Epyou kal Ta ox€01a HEAETNG,
o Avadoxoc 6a TonoBeTei To NpwTo (1°) OTPpWHA AENTOKOKKNG AUMOU AaTopeiou, eniXpiopaTog
Kal 0xl oKupodEPaTog, naxoug 10 cm kal ndvw OTo OTpWHA auTo, Ba TonoBeToUvTal €101KA YiA
TO OKOMO auTO pdaouAa ekTUANIENG Tou povomnoAikoU kaAwdiou kata cUMPMPETpa diaoThuaTa, oxl
HEYaAUTEPA TwV 2 m.

Ev ouvexeia, 8a ekTuAiyovTal Ta povonoAika kaAwdia anod To PETAAAIKO oTpogeio e Tn BorBeia
HMNXAVIKAG EKTUAIKTpIAC hE dUvapn €AENG TouldxioTov 4 tn ouvexoUG OUVAUOUETPOEWC Kal TwV
PAOUAWV EKTUAIENG 1 ME TNV BonBeid NAEKTPIKOV PAOUAWYV TAUTOXPOVNG OUYXPOVIOHEVNG
Kivnong TonoBeTnueva o€ diaoTnuaTta OXI MEYaAUTepa Twv 25 m. MeTd Tnv eKTUAEN Twv
KaAwdiwv kal Tnv agaipeon pPAoUAwV eKTUAIENG, Ta kaAwdia Ba TonoBeToUvTal We 131QITEPN
NpPoooxr OTnNV HOVIUn B€0n Toug, XEIpWVAKTA, ENAVw OToV JlaPopPWHEVO Nubuéva Tng Tappou
oUNpwva MPe TNV OIGTAEén nou npoBAéneTar and Tn MHEAETN (eninedn TonoB&Tnon)
ouunePIAQPBAVONEVWV TWV EENC:

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

Mpokelgévou va nigronoindei n kaAn peragopd kal TonoBETNon KABE TUANATOC TWV KAAWIIWV
1oxU0G, Ba ekTeAsiTal ge eubBUvn Tou Avadoxou, NAEKTPIKN JOKIUN ME epapupoyn Taong 10 kV
d.c. yia t=1 min peTa&l ToUu peTaAAIKOU pavdUa Kal TnG €EWTEPIKNG enipdveiag Tou PVC
oUpQwva pe 1o IEC 229 .

O avadoyog €xel UNOYXPEWON va NPAyHATonoINGCEl TIG anNapaiTNTEG EPYATIEG YIA TIG DOKIMEG AUTEG
Kabwg Kal yia OnoleG AAAEC gival UNOXPEWTIKEC oUUPWvVa PE T ava@epoueva ortn ZUPBaon,
evapuovi{Opevog NARPWG Pe TIG odnyieg TN eniBAEéNouoac unnpeoiag yia Tnv aopdAsia Kal Tnv
eniTuyia TNG doKIUNG.

M’ auto 1o okond Ba unoypdagovTal and Tov UneUBUVO TWV UETPNOEWV KAl Tov EvTeTaApévo
Mnxaviko Tng Enixeipnong oxeTikeg EkBETEIG eniTUXiag TNG eV AOYw OOKIMAG.

H emiTuxia Tng dokiung auTng, v anaAAdooel Tov Avadoxo anod TIC CUUPBATIKEG TOU €UBUVEG WG
kalr Tnv OpioTikn MapaAaBny Tou ‘Epyou, ka®’ déoov n ev AOyw dokiun Oa enavaAngBei katd
TUAMATA 1 0E OAOKANPO TO WNKOC TNG KAAWDIAKNAG YPANKNG Kal JETA TNV KATAOKEUN OAWV TWV
OUVOEOHWV.
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Ta kaAwdia Oa kaAunTtovrtar and €va deutepo (2°) oTpwua duUou AdTopegiou, 0Ot Mia
OUMMUKVOUWPEVN oTpwon Twv 27 cm 18iwv I010TATWV Onwg To npwTto (1°). =Tn ouveéxela navw
oTo OcUTEPO OTpWHA, &pOoov anaitnBesi kalr kartomyv ouvevvonong Pe Tnv EnmiBAénouca
Ynnpeoia, 8a TonoBeTeiTal n cwAnvwaon Aciou owAnva 3 kavahiov ®50 yia Tnv OIEAEUCN TOU
kaAwdiou onTik®WV Ivv. O cwAnvag 6a kaAUNTeTal and €va oTpwuPa AUPoU AdTOHEIoU NAXOoUG
23 cm kal ndvw andé autd To OTPWHA Yia AOYoUC KNXAvIKnG npooTaciac Twv KaAwdiwv, Ba
TOonoBeTNBOUV 01 NAAKEG EMKAAUWNG KATAOKEUACOUEVEG cUPPwva Pe TNV npodiaypapn AKZIA -
253 / AEK 01 kai Ta oxedia TngG Emixeipnong.

MNa va TonoBeToUvTal ol NAAKEC NPOOTACIAC akpIB®WG NAavw anod Ta kaAwdia 8a xpnaoiyonoliouvTal
Mikpoi EUAIVol nagoalol, nou Ba dsixvouv Tnv akpifr 6éon Twv kaAwdiwv. Edv dev anaitnBei
TonoBETNON KaAwdiou ONTIKWV VOV, Ta KaAwdla B6a kaAunTtovral ano duUo diadoxika
OUMMUKVOUWEVEC OTPWOEIC APUUOU AdTOMEIOU NAaxoug 25 cm €kaaoTn.

'OAd Ta napandavw OTPWUATA AUUOU AdTopeiou Ba cupmeElovTal PeE Xelpokonavo f eAagppu
MNXaviko PETO.

Ta kaAwdia 150 kV nou TonoBeToUvTal OTO XAVvTaKl Bd nMpenel va kKaAunTovTal PEXPI Kal TNV
npwTn OTPWON TOUAdXIOTOV TNV idla nuEpa €ykaTaoTaong Toug. Av auTto Ot eival duvaTo, Ba
NpEnel va npooTateuBouv Ta KaAwdida, o€ OAO TO WNKOC TOUG, UE XOVTPoaavideg e axnua A.

MpokKeIyévou va €ival e@IKTO To napandvw Ba npénel o Avadoxog va €xel eToigdTNTa Yia €AEN
ano TNV Nponyoupévn nUépa, oTa NapakaTw :

e O pnxavikog €€0nAICUOG TNG EAENG va eival TonoBeTNUEVOC oTNV TAPPO.

e Ta oTpo@eia va eival TonoBeTnuéva €16 TNV B€on €AENG oUTWG WOTE N WPA £vapéng Twv
epyaociov €AENG va pnv unepPaivel TNV 8n n.y. X€ OIAQOPETIKN NEPINTWON Ol EPYATIEG
€AENC Ba peTaTiBevTal yia TNV ENOPEVN.

Kdbe @opd nou 1o kaAwdio TonoBeTeiTal KovTd oec dikTua AAAwv Opyavicpwv K.Q. (O.T.E.,
E.YA.A.M., A.EM.A., kK.A.n.) Ba npEnel va nNpooTATEUETAl E€NAPKWG, ME KATAKOPUPEC NAAKEG
EMNIKAAUWNG TONOBETNUEVEG KOVTA OTO KAAWdIo, and PEAANOVTIKEG epyaadiec kal NapePPATEIC Nou
gival duvaTtod va yivouv kovTda Tou and arloug OpyaviopoUcg K.Q. kal cUNpwva Pe Ta IoxuovTa
ox£d1a TnG Emixeipnong.

2.2.3. EykaTtaoraon aywyou YEIDMOTEWC

Eidika yia Tn diavoiEn Adkkwv ouvdEopwy, o Avadoxog kal o anootacn 50 m and auTtoug Ba
TonoBeTei oTov nNUBPEVA Tou XAvTaAkioU nplv TNV oTpwon Tou npwTtou (1°) oTpwpartog
AENTOKOKKNG AUPOU AaTopEiou, MOAUKAWVO, €NIKACCITEPWHEVO YUNVO aywyo Yeimwong, dIaTOUNG
1x50 mm? Cu, ( évav f nNepicodTEPOUC) 0 0Moiog Ba KATaAnyel WG avapovh evTdc Tou AAKKOU
ouvdeopwy. MA€ov autwv and Tov avadoxo, avaloya HeE TIG ANAITACEIG AVTIOTACEWS YEIWONG,
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pnopei kar va ¢ntndei n TonoBeTnon paRdwV YEIWOEWC, Nou Ba ouvdeBoUv OTOV MAPANAVW
aywyo.

2.2.4. NpounBeia, perapopd kKAl cguvappoAdynon akpokIBwTiwv Kal guvOEoUuwY KaAwdiwv
150 kV

Ta unoyela kaAwdia Twv diacuvdeoswv AvOpou - EURolac kar Avdpou - Trivou kal oTic duo
NMAEUPEC KATAANYOUV O UNAPXOVTEC TEPHATIKOUG XWPOUC 0 3 akpoKIBWTIA EwTEPIKOU XWPOU
eni KaTaAANA®V PETAAAIKOV IKpIWPATWV. O Avadoxog €xel TNV uBuvn Npoundeiag, HETAPOPAG
Kal ouvaphoAOynong TwV aKpoKIBwTIwWV, TNG HEAETNC - KATACOKEUAC TwV andpaiThTwyv
IKPIWPATWVY Kal Bacewv (0 MNEPINTWON NOU Ta UQPIOTAUEVA IKpIWUATA Kal Baocesic dev eival
KaTaAAnAa), kabwg kalr Tng NAAPOUG ANOKATACTACONG TwV E€YKATAOTACEWV TWV TEPUATIKOV
Xwpwv.

Ta akpokIBwTia €EWTEPIKOU Xwpou Ba npenel va cuppwvouv Pe Tnv Texvikn Mepiypaen TD-
28/2 (Teuxoc Twv Texvikwv [lMpodiaypapwyv TnG napoucac Texvikng Meplypa®ncg) kair Ta
XApaKTNpPIoTIKA TOU CcUuOTAMAaToC. Ta akpokiBwTia 6a petapepbolv pe gubuvn Tou Avadoxou
EMITONOU TOU £pyou Kal 8a cuvapuoAoynBoUv anod eEeIOIKEUPEVO GUVEPYEIO ouvapuoAdynaong.
MNa Tnv avaptnon Twv akpoKIBwTiwv Ba yivel JEAETN Kal oxediaon KATAAANAWV IKPIWPATWY Kal
Baocswv. To KOOTOC TNG HEAETNG, oxediaong, npopnBeiac Kal MANPOUC KATAOKEUNG TWV
napandvw BAgewv Kal IKPIWPATWY, Bapuvouv Tov Avadoxo. O1 PeAETEC kal n oxediaon Twv
Baocswv Kal IKpIWHATWY, npeEnel va unoBAnBolv npog &ykpion oTnv Enixeipnon kar agou
Kkp1BoUvV anodeKTEC, va NPOXWPNOEl N NPOUNOEIa KAl KATAOKEUN TOUG.

MNa Tnv ouvdeon Twv unoyeiwv kaAwdiwv 150 kV pe Ta avrioroixa unoBpuxia, Oa vyivel
npounBeia katdAAnAwv ouvdéopwv 150 kV Y/T - Y/B kaAwdiou. O1 oUvdeouol Ba PetapepBbolv
ME €uBUVN TOou Avadoxou emTOMOU TOU €pyou kal Ba ouvapuoAoynBoUv anod €EeIdIKEUPEVO
ouvepyeio ouvapuoAdynong.

H npounBeia, @opToekpOpTWON, METAPOPA Kal TonoBETnon Twv napandvw UAIK®OV Kadbwc kal
KGBe aAAou UAIKOU (METAAAIKO KIBWTIO AUOMEVWV ENAPWY, CUYKEVTPIKO KaAwdio yia oUvdeon
MavOuwV HE TO KIBWTIO, OTOIXEid OTEPEWONC Tou KaAwdiou K.A.M.) Mou anaiTeitTal yia Tnv
guvapuoAoynon Toug, Ba yivouv pe £€€0da Tou Avaddxou.

‘Ocov a@opd Tov TUNO TWV AKPOKIBWTIWV KAl CUVOECHWY, auTdC Ba NpEnel va €ival oupBaTog Je
TOV TUNO TwVv KaAwdiwv 150 kV Kal OUYKEKPIMEVA VA E£XEl KATAOKEUAOTEI aVTIOTOIXOG
ouvduaopoOc o€ TouAdaxioTov OUO £pya €ykartaoTaong unoyeiwv KaAwdiwv, Xwpic va
napouaciacTouv NpoBANuUaTa cupBaTdTNTAg, TOOO OTNV PACN KATACOKEUNG 000 Kal TNV PETENEITA
AgIToupyia kal va €xouv npaygartonoindei ol OOKIPJEC CUOTAMATOC KAAWDIWV — OUVOEOPWV —
akpokiBwTiwyv idlou TUNou, oUuPwva pe Tov Kavovioud IEC 60840, TeAeuTaia €kdoan.

Ta €Eaidikeuhéva ouvepyeia oguvapuoAdynong 6a npenel va eival e 6éon va napoucidoouv
BeBalwoeiC eunelpiaG and GCUMMPETOXN O NAPOMOIEG CUVAPUOAOYNOEIC O Tpia TOUAGxioTov
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avTioTtolxa €pya, kabw¢ kal Ta KatdAAnAa mioTonoinTIkA noloTnTag and aveEapTnToug
Opyaviopoulc, oTav Toug InTnOsi.

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

MeTA TNV €KOKA@PN TOU XAvTakiou ot Tuniko Badoc 1,80 m aAAd kai au&nuévo Badoc Aoyw
eynodiwv, Ba TonoBsTeiTal OTpWHA AEMTOKOKKNG AUMOU AQTOHEIOU, €MIXpioNaTOC Kai Ol
oKupodEpaTtog, naxoug 10 cm kal Navw oTo OoTPWHA auTo Ba TonoBeToUvTal Ta KaAwdia 150 kV
otn O01aTtaén ekeivn nou npoBAEnsTar and Tn HEAETN. Mpiv Tnv kdAuwn Twv kaAwdiwv Ba
olevepynBoulv JOKIPEG TAOEWG WE €uBUVN TNG Enixeipnong, ol onoieg 6a nioTonoloUv TNV KAAR
HETAapopd kal TonoBeTnon Tou kKaAwdiou 1oxUoc. Ta kaAwdia Ba kaAunTovTal ano €va deUTEPO
(2°) oTpwpa duuou AaTopeiou, Ot Pid OTPpWON Twv 27 cm 10iwV 1310TATWV ONWE TO NPWTO
(1°). TéAog Ba TonoBeTeITAl TPITO OTPWHA AUPOU AdTOMEIOU NnAxouc 23 cm.

Navw oTo oTpwua auto Ba TonoBeToUvTal yia AOYoUG WNXavikhAG nNpoaTaciac Twv KaAwdiwv ol
NMAGKEG EMNIKAAUWNG KATAOKEUAONEVEG CUNPWVA PE TNV npodiaypapn AKZA-253 / AEK 01 kai Ta
oxedla Tng Enmixeipnong, navw anod TIGc nAdkeg Ba enakoAouBei véo oTpwpa naxoug 0,05 m
NnapouoIo KE TO NPOoNYOUUEVO.

Ma va TonoBeToUvTal ol NAAKEG akpIBwg ndvw and Ta kaAwdia 6a xpnoigonoloUvTdl HIKPOI
EUAIvol nacoalol, nou Ba deixvouv Tnv akpifr B€on Twv KaAwdiwv.

H unoAoinn Ta@pog navw ano TIG NAAKEC, 6a GUUNANPWVETAlI PE OTPWOEIC NAXOUG 25 cm ano
UAIKO Tng M.T.M. 0.155 (3 A).

TéAog navw and Tic Tappouc Ba TonoBeTeITAI TO NAEYUA gniorpavong kaAwdiou Twv 150 kV.

Se nepinTwon a@aipeong Tou NAAoTIKOU NAEYUATOG EMNICAMAVONG TwV Unoyeiwv KaAwdiwv, o
Avadoxoc Oev apeiBeTal 1D1AITEPWG KAl TO NAEYPA MEPIEPXETAl OTNV KUPIOTNTA Tou, Ot Onoia
KaTaoTaon Kai av Bpiokerar.

'OAd Ta Napandavw oTPWHATA AUPOU AQTOMEIOU YEXP! KAl TO MAEYHA €MIOHPAVONG TWV KAAWdiwyV
(150 kV ) 6a oupniefovTal PE XEIPOKOMAVO N eAappU PNXavikd YEOO evw Ta undAoina UAIKA
OUMNARPWONG Tou XavTtakioU (3A) 6a cupni€lovTal Kavovika O OTPWOEIC NAYXoug nepinou 0,25
m KE hNXaviko dovnTr evw Tautoxpova Ba diaBpeExovTal.

Mpénel va onueiwBei OTI Ta kaAwdia 150 kV nou TonoBeToUvTal oTOo Xavrtdkl Ba npénel va
KaAUnTovTal PEXP! KAl TNV MpWTN OTPWON TWV 27 ¢cm TOUAAIoTov Tnv idla Pépa €ykaTtaoTaorng
Toug. Av auTto JOe vyivel duvatd via evTeAwC anpoBAenToug Aoyoucg, Ba npénel yia va
npooTaTeuBouv Ta KaAwdia va KaAupBoUv ¢' OA0 TO PNKOC TOUC HE XOVTpooavideg oe oxnua 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 nNpOOTATEUETAl ME KATAKOPUPEG NAAKEG EMNIKAAUWNG
TONOOETNNEVEG KOVTA 0TO KaA®dIo, and PMEAANOVTIKEC Epyacdiec nou eival duvaTod va yYivouv KovTd
Tou ano dAAoug opyaviopoUuc.
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Me To nEpag Twv egpyaciov o AvadoxoG eival UMNOXPEWHEVOC VA TOMOBETAOEl MIVAKIideC
gnionuavong unoyeiwv kaAwdiov YwnAng Taong 150kV, cUp@wva Pe TNV TEXVIKA NEPIYpAPn
AAMHE nou divetal oTo TeUXOC Twv Texvikwv Mpodiaypapwyv, ota nefodpoia Kal O TOIXOUG
nepippa&ng oikodopwv ava 50m oUu@wva Pe TIG unodei&eig Tou EvreTaApyevou Mnxavikou.

2.4, Kataokeun AGKK®OV OUVOECHMV
O1 Adkkol ouvdEONWV KaTaokeudlovTal cUPQwva Pe To oxedio TKAATM 1938.
>TIC EPYACIEC KATAOKEUNG (PPEATIWV CUMNEPIAAUBAvovVTaAl Ta €ENG:

a) Ekokagn ¢peatiou (CUPNEPIAGUBAVOUEVOU XWPOU YIa TO PPedATIo d1acUVvIEONC ONTIKWV IVIDV
Ta KIBWTIA YEIWONG Kal PpPeATIO anooTpayyiong)

B) TonoBéTnon oidnpoTUNoU yia TNV BAcn TOU (PpeaTiou.
y) TonoBeTnon o1dnpOTUNOU Yia Ta TolXia TOU (ppEedATiou.
0) H okupod£Tnon Tou @peariou (Baon & oToixXEia) CUPNEPIAGUBAVONEVWVY KAl TWV UAIKOV.

g) MAApwon ¢peaTiou Pe AUPo AaTopeiou XapnAng Oepuikng avrtiotaong f diaBabiouévo
BpauoTo UAIkO 3A pe ToIPEVTO BAoel Tou oxediou.

oT) TonoB£TnoNn NAEYHATOC ONUAVONG KAl NAQK®V NpooTaaciag
¢) TonoB&Tnon nAaigiou kal KAAUPUATOG PppeATiou.
n) Epyaocieg enavapopdc nefodpopiov — odwv (ouunepiAauBavovTal Kal Ta UAIKA).

e OAeG TIC mapandvw epyacieg cupnepiAapBavovTal kair Ta avriotoixa UAikd. O avoTépw
€PYacieg yivovTal og dIAPOPETIKEG XPOVIKEG OTIYHEG.

To okupOdepa nou Ba xpnaoidonolsiTal NPENEl va avTanokpiveTal Npog To okupodeua Tunou C
20/25 peiwpevng udaTonepatdTNTAG TWV KAVOVIOH®Y TEXVOAOYIAG OKUPOJEUATOC Nou 1I0XUOUV
kal npoc To N.K.O.Z (apBpo 4). 'OAa Ta uAIkd NANPWONG TOU PPEeATiou NpENel va dIaBETOUV TIG
KATAAANAEG UNXAVIKEG Kal BEpUIKEG IO10TNTEG YIA TN CUYKEKPIPEVN XPRon.

Mepi Tou AAKKOU ouVOEoEwY Ba TonoBeTNBEl ENIKATOITEPWHEVOG AYWYOG yeimwong 1 x 50 mm2
Cu, aTov onoiov 8a ouvdeBoUv oI aywyoi YEIWOEWG NOU £€XOUV TonoBeTNBEi OTO XAVTAKI ONWG
Kal 0 aywyogG YEIWOEWG NPOG TO KIBWTIO YEIWONG.

Me TNV NEPATWAON TWV EPYACIOV £Mi TWV CUVOECUWY, oI gUvdeouol Ba TonoBeTnBolv ot
KaTaAANAo uUNOCTPWHA OKUPOJEPATOG TUNOU C 20/25 peiwpévng udaTtonepaTtdTnTag BACEl TOU
oxediou kal 6a eyKIBwTIOTOUV PE AUPO AdTOHEIOU XauNANG BepIKAC avTioTaong, Xwpic Opwe va
METAkIvNBOoUV ano TiG TEAIKEG BEoeic Onou Kal Ba £xouv TornoBeTnBei and To ouvepyEeio Twv
OUVOEOHWV.
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2.5,

Kataokeun d1aBaong - EYKIB®WTIOHOG TOV KAA®wdiwv 150 kV

>Ta onueia diaoTalpwong Pe KABeTEG 0doUG, PE KeEVTPIKOUG aywyouc Opyaviopwyv (OTE, AEH,
AENA, EYAAMN) 1 AnuoTikwv Emixeipnoswv 'YOpeuonG-AnoxETEUONG KAl YEVIKA GE OMOIO ONnUEio
TNG O00guoNnNC anaiteital, META TNV OUPPWVN YvoPn Kal TIG odnyie¢ Tng EnipAswng,
npayhaTonolsiTal TEXVIKO €pyo KaATaokeunc diapacng, onou Ta kaAwdia eykiBwTiovTal yid
kaAUTepn NpooTacia, Onwc Ppaiveral 0TO CUVNUHUEVO OXEDIO.

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

Apxikd o nuBpévag TnNG TaPpou eEopaluveTtal kal kabapileTal. AnopakpuvovTal oAa Ta
UAIKG ONw¢G NETPEG, pilec KAM. Kal d1a0TPWVOVTAl TA EVANOMEIVAVTA NMPoiovTa EKOKAPNAGC.
>Ta onueia nMou To Avolyha TnG Tag@pou eival PeyaAUuTepo and auTtod TnNG CUMPATIKAC
diatounc (Eykapoia diatoun) kaAounwveTal de€id kal apioTepd og UWog 60cm.

>Tn OUVEXEId TOMOBETEITAI KATA MWNAKOC TNG O1ABaAonG Kal MeEPIPNETPIKA OIMAR OTpwOoN
dopikoU nAgyuaTtog (dapivyk ) Tunou T 196. Aprivoupe navra eAaxiorn anooraocn 5cm
and Tnv napeid.

AkoAouBei n TonoBETnon e€EapeTpwv NAAoTIKWV OowAnvwyvy PVC 6atm ®160mm. Ol
owAnvec TonoBeTolvTal IcONAPAAANAG PETAEU TOUuG PE anooTacn 25cm. TNV NePINTwan
TNG TPIYWVIKAC d1GTa&Ng npoBaivoupde oTn NePideon Twv NAACTIKOV CWAAVWV YId vad PNV
METAKIVOUVTAl.

3TN OUVEXEIQ OKUPODETEITAl N TAPPOG cUPPWVA PE TNV CUMPATIKN dIATOUN HWE OKUPODEUA
C12/15 oUPQwva MPE TOUG KavoviopoUG TexvoAoyiag okupodepaTtoG. H mARpwon Tng
TAQ@pPOU He okupddepa C12/15, éxel KaAUTEPN UNXAVIKN avToxn Kal HEIWVElN ToV KivOuvo
kaBi1{noswv oTnV NePIOXNG Tou Xavtakiou.

MeTad TNV napEéAeucn Tou KATAAAnAou XpovikoU JIaoTAPATOC Mou dandiTeitalr yia Tnv
OKANpUvon Tou okupodEpaTog (avroxn, avlekTikOTNTd, K.AM.) TonoBeToUvTal ndvw ano
TO EYKIBWTIOYEVO TUAKA NMPOKATACKEUAOUEVEG, OMAIOUEVEG, MAGKEG OrPNavongc.

AkoAouBei n NAApwWON TNG TAPPOU HPE HId OTPWON APHOXAAIKOU, KAAd CUPNUKVWHEVOU
naxoug 25cm kai n TonoBETnon NAACTIKOU NAEYHATOG EMICAUAVONG.

TENOG, OAOKANpwVeTal N NAAPWON TNG TAPPOU HE dIAdOXIKEC OTPWOEIC APMOXAAIKOU
naxou¢ 30cm (avd 30cm oupnUukvwon Pe dovnTike pnxdvnua) kai yivovralr ol
ao@AaATIKEG OTPWOEIC oUUPwva Pe Tnv M.T.M. A 265.
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