INDEPENDENT POWER TRANSMISSION OPERATOR SA (ADMIE)

Af.\i oo TRANSMISSION SYSTEM MAINTENANCE DEPARTMENT

TECHNICAL DESCRIPTION
WARNING SPHERE
. SCOPE

This technical description covers the characteristics and design features of spherical day
marker (warning sphere)

Il. USE

These spherical day markers will be installed onto OPGW (Optical Ground Wire) and SW
(Shield Wire) of an overhead 170 kV and 420 kV transmission line in order to signal the
presence of the line for low flying aircraft in the vicinity of an airport.

Spheres will be equipped with necessary armor rods in order to avoid damage on OPGW

and SW. Each assembly consists of two half spheres. Each half sphere will have an

adequate number of draining holes to prevent the entrapment of water or moisture.

The spheres should be designed for ease of installation by helicopter.

ll. CHARACTERISTICS OF THE TRANSMISSION LINE

The transmission line, onto which the spherical day markers will be installed, has the
following characteristics:

Maximum Operating Voltage: 420 kV

Material of the OPGW: Aluminous clad steel

Material of the SW: Galvanized steel

Diameter of the OPGW & SW, 170 kV: 9.3+ 11.2 mm
Diameter of the OPGW & SW, 420 kV: 12.5 + 13.2 mm

IV. CHARACTERISTICS OF WARNING SPHERE
1. Material of the sphere : Glass fibre reinforced PVC or ABS

2. Color of the sphere : Red, orange, and white (aviation), UV resistant

3. Diameter of the sphere: 600mm=+10mm

4. Bolts : Stainless steel

5. Self-Locking Nuts : Stainless steel, fixed on the sphere’s body

6. Washers : Stainless steel

7. Material of Armor rods : aluminum alloy or Al clad steel, length 1000=1200 mm

8. Number of armor rods/set: according to manufactures specifications
9. Applicable regulation ICAQ Annex 14
10. Slipping load : 30daN for 170kV, 40daN for 420kV

V. OPERATING CONDITIONS
The warning spheres will be installed in the following environment,

1. Installation : Outdoors

2. Ambient Temperature :-25°C to + 50°C

3. Altitude : Up to 1000 m above sea level
4. Other conditions : Snow, Ice, Salt Mist

5. Pollution Level : Heavy

V. PACKING FOR DELIVERY

- The warning spheres will be packed inside robust boxes to withstand all possible hazards
during transportation (land and marine).

- Each set of armor rods shall be taped together us a unit. It is not acceptable the
tying/tightening with rope or wire. The armor rods will be painted with a red color stripe of
at least 50mm at their middle zone.
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ANEZAPTHTOS AIAXEIPIZTHZ META®OPAZ HAEKTPIKHZ ENEPTEIAZ
AIEYOYNZH ZYNTHPHEZHEZ ZYZTHMATOZ META®OPAL

TYZTHMA ®QTOIHMANZHZ (PANOI EMMOAIQN) MYAQNQN FPAMMOQN
META®OPAZ

1. ANTIKEIMENO

H texvikfy Teplypa@r ouviaxenke kai a@opd Ty TroiotnTa, 1o €i00g Kal Ta
XOPOKTNPIGTIKG Trou KaBopidouv TIC OTTQITACEIS TOU CUCTANATOS QaVWY ENTTOdiWY
TTuAvwy Mpappwy MeTagopag.

2. XPHZH

AuToc 0 Bidupog QWTOROATaIKOS @avog Ba eykaraoTabel oTNV KOPUPR TTUAWVWY
TTOU  OTTOTEAOUV TUAKA YPOAUPWY uwnArg 1éong 400 kV kai 150 kV mrpokeiyevou va
onMATOBOTAGE! TNV TTOPOUCIa TOU TIUPYOU YIG OEQOCKAPN XAHNANG TITHoNG yupw atmo
agpodpouIa.

3. TEXNIKEZ ANAITHZEIZ

To oUotnua Ba mpémer va eival TARpwg autdvopo, Bixwg egdptnon ammo
£EWTEPIKY] TINY evépyeiag r/kar avBpwmvn TrapéuBaon. Ga amoteAeital amod Ta g€ng
TUAMATA:

e Aidupo @avd (KUpIo Kal EPeDPIKO)

o HAiokd traveA

e [livaka

e ZUOOWPEUTN

e  DWTOUETPIKA TUOKEUN (QWTOKUTTAPO)

e EAeykTh @OpTIONG KOI QVIXVEUTH OQAAUATWY

4. ZYNOHKEZ AEITOYPTIAZ

- Eykaraoracn: Ytaidpia

- Ogpuokpacia TepIBaAovTog: -25° £wg +50° Celsius
- Ywoduerpo: éwg 1.000 pétpa

- AM\ec ocuvBrkeg: Bpoxn, xi16vi, TTAyog, GVEUOG.

- Emimedo putravong: Métpia.

Emonuaiveral TTwg OAa Ta TUAPATa Ba TPETEl va gival BWPOKIOHEVO WG TTPOG
upnAd nhexTpikd Tedio f/kai avermpéaota amd autd. O mpounBeutAg TTPETTEl VA
avagépel av 0 Qavag TTPETTEl va ival YEIwPEVOG 1] Oxl. Oa TTPETIEl va Exel TTPORAEBE]
TpooTacia atrd peTaaTika eaivopeva Tdong. OAa Ta PeTaANKG uépn Ba TTPETTEN va gival
avoEeiduwTa 1] TTPOCTATEUMEVA HE QVTIOKWPIOKA Bagr kartd 1ISO 12944,

5. AIAYMOZ ®ANOZ EMMOAION XAMHAHZ ®QTEINHZ ENTAZHZ

O didupog oTabepoc @avog eutrodiwy Ba gival BITTAGG, kKatd TPOoTiUNon TUTTOU
BiTAoU UTTPdTooU. TE KGBe TrepiTrTwon o gavoi Ba TpéTel va eival avefdpTnTol aTmo
OTTOIOBATIOTE GAAO PEPOG TOU €EOTTAICHOU Kai Ox1 TOTTOBeTnuévol ETTAVW OE KOUTI
Siaouvdéoewy r/kai otov Tivaka. O @avég Ba eival eiBIKOg yia TNV EMONUAVON
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ANE=APTHTOZ AIAXEIPIZTHE META®OPAS HAEKTPIKHE ENEPEIAS
asvne  AIEYOYNZH ZYNTHPHEHS SYSTHMATOS METAGOPAS

QEQOTTOPIKWV EUTTOBIWY, £pUBPOU PWTAC, KAr@AANAOG yia Trapapovr| kar Aeitoupyeia os
Ouvexn TrapapovA oty UTraiBpo, Kai yevikd kaBoAa OUHQWVOG UE Ta kKaBopIOUEVa OTO
eV I0XU eyxeipidio ICAO ANNEX 14 kai FAA L-810 TYPE B. O EVEPYOC Qavoe Ba
QVAUHEVOG OUVEXWG (XWPIG aVAAQUTTEC).

O pavog Ba eivar TTaykaTeuBUVTIKAC XAUNANG QuTeIvig évraong 2 32 cd, 6TTwg
auth opideTar aTo avrioToixo eyxeipidio ICAO ANNEX 14, @dikng KkaTaokeurg yia
Aeitoupyia amd nAiakd TTAVEA-OUCOWPEUTH, €101 WIOTE VO aTTOdIdE! NV UEYIOTN QWTEIVH
amodoon  KaTavaAwvovTag Ty eAGxIoTN duvarr) evépyeia. Oa eival eQodiaopévog e
TpoecTIaopévES  Auxvieg LED didpkeiag  Zwric TouAdyxiotov  100.000 wpwyv. O
EKQUAIONIOC TOU QwTIoTIKOU owparog Ba mpETEl va unv gemepva 10 30% pETd ammd
50.000 wpeg Asitoupyiac.

O kdBe @avog Ba mpétmel va amoteAsital gite amd £va TmaykareuBuvtikd LED n
amd oeIpéc TToAAaTTAWY LED. T¢ TEPITITWON XPAONS TToAAaTAwy LED ot osipég Ba
TPETTEl QUTA VA OXNMATICOUV TOUAGKICTOV OKTW (8) avegapTnreg oeipéc. Te mepimTwon
actoxiag evog LED, Ba mpémel va ETMNPEGCETAI POVO N pia OLIPd 0TV OTroia QVNKEL.
E@doov aoToxricouv 10 amd 20% we 50% Twv OEIPWY, O eAeYKTrG Ba TTpéTrel autdpaTa
Va OTPEQETAI OTOV EPEBPIKO PaVO.

H 0An karackeun Ba eivar udaroaTeyric pe BaBud mpooTaoiag TouAdyioTov IP65,
amoreAoUpevn amd pn SiaBpwoiua UAIKG Kal HIKPOUAIKG.

6. HAIAKO MANEA

To nhiakd TraveA Ba péTrel va givar TIOAUKPUGTAAAIKOU TUTTOU, TEOTE ASIToupyiag
oupBaTg pe Ta uTrdAoITTa cuoTruara. H XPAon TapaTrdvw Tou eVOC TIaVEA (ouoToixia)
gival atmodekTr, £poooV auTG eival ouvBeSepéva Kai ToToBeTnuéva o Yia povadikh Ko
ETTAPKWG QoQaAr] peTaAhikri Bdan.

H 1ox0¢ tou Ba mpémer va sivar IKavr] va @opTicer ToOV QUCCWPEUT] TOU
ouoTtuarog ato 90% Tng péyioTng OVOUQGTIKAG TOU XWENTIKOTNTAS WE nAlopdveia Hiag
NUEPAG OE VOTIO TTPOOAVATOAIOHG Kal KAion 60°. 2NMEIWVETAI TTWE N TTPOCTIITITOUCA
akTivoBoAia Sev Ba Tpétrel va Bewpnbei OupBaTIKA KABETN GTO TrAVEA yia OAGKANPN TNV
NUEPA aMa va AneBei uTTéWn N kivnon Tou AAIoU GToV oUpPavio B6A0 KaTd TO XEIPEPIVO
nAIooTdoio yia T yewypagikr) Oéon Tng Boépeiac EANGDBac.

To kdBe povadikd nhiakd Taveh Ba Tpémel va PEpel OTIWGBITTOTE BIGBOUC
TTAPAKAPYNG YIa SUVATOTNTA PEPIKAC AeIToupyiag o TIEPITITWOEIG WEPIKAC okiaong. O
apiBudg Twyv 163wy Ba TrRETE va gival TOUAGYXICTOV TPEIC.

To péyeBog Tou nhiakol TTaveA A/kal TNC OUVOMIKAG cuaTolyiag Sev Ba Tpémel va
gemepvd 1a 1000%1000 mm. Oa TrpéTrel va giva QUTAVOHO Kai N TOTTOBETNOT TOU Vo PNV
egapraral ammo v Béon AWV e€apTNUdTWY, OTTWG O THiVaKAg EAEYXOU 1] O Pavoi.

7. MINAKAZ
O mivakag Ba sival oteyavol tGTrou Badud TpoCoTaciag TouAdxiotov IP65. Oa

Eival KATAOKEUQOUEVOG &iTe ammd CUVBETIKG UNKG TTOAU UWNANG avBekTikoTNTag oTNV
uTrePIWdN NAiakn akTivoBoAia fj aTrd pérahho TTAX0UG TOUAGXIGTOV 1.2 mm, avoIyOUEVOC
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AAMHE

QTG UTTPOOTE, KOl N TTOPTA TOU Ba AOQONZE! e KAEIDI. Xe TTEPITITWON XPriong HETAAAOU,
auTd Ba TIPETTEN va Eival BAUpEVo pE avakAaoTIKA (Wuxper)) Bagn.

570 EOWTEPIKO Tou Ba @Epel METAANKN TTAGka 6TTou Ba oTnpiovTal Ta NAEKTPIKG
Tou oToIxeia Kal Ba oupTrepiAapBavel Bdon yia TNy ToTTOBETNON TOU OUCCWPEUTN. 2TNV
KGTW TTAEUPA Tou Ba QEPEI OTTEG YIA TNV OTEPEWON TWV oTUMOBANTITWY BIEAEUONG TWV
KaAWDIiwV.

8. ZYZIQPEYTHZ

O cucowpeuTrg Ba TPETTE! va ival TUTToU YEANG (gel), BaBidg EKQOPTIONG, TUTTOU
long-life. H ovopaoTikr Sidpkeia {wrig Tou Ba TTPETTEN VA Eival TOUAGyIoTOV TTEVTE (5) €11
kol TouAGyioTov 600 kUkAoug oupgwva ue To IEC 896-2. Ba TIpETTEl va gival EPUNTIKG
KAEIOTOC, Sixwc aTraITAoeg ouvTipnong. To Bdpog Tou dev Ba péTel va Eemrepva 1a 12
kING. H Beppokpacia Aeitoupyiag Tou 8a TTRETTEN VA KUPAIVETQ TouhdxioTov peTagu -15°C
ko 45°C.

H xwpnTiKOTNTA TOU CUCOWPEUT Ba TIPETTEl VA ETTOPKEI WOoTE TO CoUOTNUO Vvd
UTTopEi va Aeiroupyrioel akardrauoTa dixwe Gueon NAIGKNA akTIvoBoAia yia TOUuAaxIoTOV
mévTe (5) NUEPEC.

O ouoowpeuTAC Ba TTpETTel va ouvodeleTal oo eyyonaon evog (1) £TOUG.
9. OQTOMETPIKH ZYZKEYH

H @QWTOUETPIKA] OUOKEUN (QWTOKUTTAPO) TIPOOPIGETal YIa TNV QuTouaTn
aeri/oBéon Twv Qavwy EUTTOdiwv avGAoya WE TIG CUVBNKEG QWTEIVOTNTAG TOU
TEPIBAAOVTOC e€WTEPIKOU XWpou. H Tiurf eurevotnTag Ba TPETEl va Béxetan pubuion
aTro TOvV gykaTaoTdrn. H mipf auth pUBuong Ba pTmopei va METORAAAETQI TOUAGKIOTOV
MeTaEU 5 kai 500 LUX.

H nAeKTPOVIKA OTTOKPICN TNG OUOKEUG OTn METABOA QwTEIVOTNTAG TOU
mepIBAAovVTOg Xwpou Ba puBuileTar pe KArdAAnAo BIGKOTITr, £TC1 WATE N XPOVIKNA
KQBUOTEPNOI aTTOKPIONG Va &ival g Tagng Twv 30 BeUTEPOAETTTWY OTNV OTTOlEUEn
(oBéon) / CeUgn (aen). H 6An karackeur) Ba eival amréAuTa OTEYQVI] HE TTPOCTACIA £VaVTI
TWV KAIpIKWY ouvlnkwv = IP65. H  @uwroueTpikn ouokeun Ba TpéTrel va eival o€
KOTQOKEUN TTOU va TNE EMITPETTEl Vo OTpa@Ei TTpog Boppd aveEopTATWG amo Tnv Béon
TOU TTiVAKQ.

10. EAEFKTHE ®OPTIZHZ KAI ANIXNEYTHZ ZOAAMATON

O eleykKTAC @OPTIONG Ba TIPETTEl ATTAPAITITWS VO QEPE Aeitoupyia MPPT
(Maximum Power Point Tracking) Taxeiag avridpaong. ©a Tpemel va £xel auTOPATN
TTpogapuoyr TNE Tdang e£68ou TG PTTarTapiag Kai autopaT TIpoCapMoyn TNG 10XU0g OF
TepiTITWaON HEPIKAG okiaong. ETiTAcov Ba Trpemel va DioBéter Trponyuévn AsiToupyia
UTTEPDEPUAVONG, ETITPETTOVTAG TOU GBIGKOTIN AEITOUPYIa HE TAUTOXPOVO TTEPIOPICHO TNG
MEYIOTNG 10XUO0G TOU.
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asvuz  DIEYOYNZH ZYNTHPHIHS SYSTHMATOS METAGOPAS

O avixveutr¢ ceaiudrwy Ba TPETTE va eival Ikavog va avayvwpiosl o@dAua ot
TEQITITWON aoTOXiag evog Pavol kar va MeTaBaivelr autéuata arov OeUTepO. EmmAéov
Ba mpémel va pépel ouoTnua dIdyvwong Tne Qwnig Tng ptrarapiac.

11. ANAITOYMENA ESAPTHMATA ErKATAZTAZIHEZ

To olomua Qwroonuaveng TPETE va mepltAauBaver 6Aa Ta aTrapaitnTa
egaptiuara EYKATAOTAoNG Kai odnyieg ToTroBETNONG  ry/KaN Olaypdupata yia Tty
KaTaokeun kardMnAwv Bdoswv, €101 WoTe va ToTmoBeTNBOUV  OTNYV Kopu®r] Twyv
TTUAWVWY.

Emiong ue kdBe clompa Ba TPETE! va TrapadoBoly Trévre (5) HéETpa kaAwdiou
yia v oUvBeon Tou QWTOROATAIKOU TrdveA ME TOv Trivaka eAéyyou, Trévre (5) péTpa
kahwdiou via v ouvdeon e QWTOUETPIKAG CUOKEURC WE TOV TTVAKQ eAéyxou, kal
dwdeka (12) uérpa kahwdiou Yia TNV CUVBEDN TWV Qavwy e Tov Trivaka eAéyxou. To
Kahwdio Ba mpéTel va sivay MOVWUEVD ue Bwpdkion TUTTou MTTAEVTAL,

12.ZYZKEYAZIA A NAPAAOSH
Ta ukhikd mpérrer va eival katd NV Tapadoor CUOKEUATUEVa EVTOG KAEIOTOU
KiBwriou WoTe va avréxouv ot OAoug Toug mBavoug KIVOUVOUG KQTG TNV HETAQopd Kai
amoBrikeuon Touc.

13. ETTYHZIH KAAHE AEITOYPIIAZ

O mpounBeutric eyyudrai TNV KOAl Asitoupyia Tou OUoTANOTOG yia 2 £
TOUAGxIGTOV (eKTOC TwV LED Kai Tou OUCOWPEUTH, CUPQWVA UE QUTE TTOU avaQEpovTal
OTIG TrTapaypagpous 5-8).
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14. MAPAPTHMA A

OMot ot urtohrdLolL TTPENEL VA CURTTAN PWGOUV TNV o pokdTw GopUa KAl va Ty emuouvaouy pall pe
Aenttopepr} tpoodopd Toug:

1  Téon Aertoupyiag pavou

2  Kotnyopio oteyavotntog

AptBu6¢ LED Kot oELpWVY ava
davo

4  Avaykn yelwong

5 TOnog dpwroPoitaikiig
VEWNTPLOG
- Méyefog kau Bapog

dbwroBoktaikig yevwiTpLag

7  TUmOG GUCOWPEUTH

8  XwpNTKOTHTA CUGOWPEUTH

Erup&poug Kat GUVoAko Bapog
gUOTI LOTOG

TUmog Kat Paotkég
10 mpodiaypadég GWTOUETPLKAG
GUOKEUNG

Avtovopia cuocTipaTog

11 )
(nuépec)

12  EyylOnon
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ADMIE TECHNICAL DESCRIPTION

TRANSMISSION LINE TOWERS LIGHTING SYSTEM (OBSTRUCTION LIGHTS)
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INDEPENDENT POWER TRANSMISSION OPERATOR SA (ADMIE)
TRANSMISSION SYSTEM MAINTENANCE DEPARTMENT

AAMHE

TRANSMISSION LINE TOWERS LIGHTING SYSTEM (OBSTRUCTION LIGHTS)

1. SUBJECT

The drafted technical description addresses the quality, type and characteristics
that determine the requirements of the Transmission Line Tower Obstruction Lights.

2. USE

This twin photovoltaic lamp will be installed at the top of the towers that are part
of the 400 kV and 150 kV high voltage lines to signal the presence of the tower for low
flight aircraft nearby airports.

3. TECHNICAL REQUIREMENTS

The system should be fully autonomous, without dependence on an external
source of energy and / or human intervention. It will consist of the following items:

« Twin lamp (main and backup)

« Solar panel

» Panel

» Accumulator

- Photometric device (photocell)

« Charge controller and error detector

4. OPERATING CONDITIONS

- Installation: Qutdoor

_ Ambient temperature: -25 ° to + 50 ° Celsius
- Altitude: up to 1,000 meters

- Other conditions: Rain, snow, ice, wind.

- Pollution level: Moderate.

Note that all items should be shielded from high electrical field and / or be
unaffected by it. The supplier must indicate whether the lamp must be grounded or not.
Protection against transient voltage effects should be provided. All metal parts should
be stainless steel or protected with an anti-rust coating according to ISO 12944,

5. TWIN LOW INTENSITY OBSTRUCTION LIGHTS

The twin fixed obstacle lamp shall be double, preferably double-arm type. In any
case, the lamps shall be independent of any other part of the equipment and not
mounted on an interconnection box and / or on the panel. The lamp shall be designed
for the marking of aviation obstacles, red colored, suitable for continual operation in the
countryside and generally in accordance with the ICAQ ANNEX 14 and FAA L-810
TYPE B currently in use. The active lamp will light up continuously (no flashing).

The lamp will be omnidirectional, of low luminous intensity (= 32 cd), as defined
in the respective guide ICAO ANNEX 14, specifically constructed for operation by the
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INDEPENDENT POWER TRANSMISSION OPERATOR SA (ADMIE)
aswuz  TRANSMISSION SYSTEM MAINTENANCE DEPARTMENT

solar panel-accumulator, so as to yield maximum luminous efficiency while consuming
minimal energy. It will be equipped with pre-assembled LEDs with a service life of at

least 100,000 hours. Degeneration of the luminaire should not exceed 30% after 50,000
hours of operation.

Each lamp shall consist of either an omnidirectional LED or multiple LED series.
If multiple LEDs are used in series, there should be at least eight (8) independent rows.
In the event of a LED failure, only the one row to which it belongs must be affected. If

the 20% to 50% of the rows fail, the controller should automatically switch to the
secondary lamp.

The entire structure will be watertight with a degree of protection of at least IP&5,
consisting of non-corrosive materials and micro-materials.

6. SOLAR PANEL

The solar panel should be of polycrystalline type, with operating voltage
compatible with the rest of the system. The use of more than one panel is acceptable,

as long as they are connected and placed on a single and adequately secure metal
base.

Its power should be capable of charging the system's battery to 90% of its
maximum rated capacity within a single day when installed with south orientation and
60° inclination. Note that the incident radiation should not be considered conventionally
perpendicular to the panel for the whole day; the movement of the sun in the celestial
dome during the winter solstice for the geographical position of northern Greece must
be taken into account,

Each unique solar panel must necessarily have bypass diodes for fractional
Operation in partial shading situations. The number of diodes should be at least three.

The size of the solar panel and / or the tota array should not exceed 1000 x
1000 mm. It should be stand-alone and its placement must not depend on other
components, such as the control panel or the lamps.

7. CONTROL PANEL

The control panel shall be of a sealed type, rated at least IP65. It will be either
made of synthetic material of very high resistance to ultraviolet solar radiation or at least
1.2 mm thick metal, opened from the front, and its door will lock with a key. If metal is
used, it should be painted with reflective (cold) paint.

The control panel will internally carry a metal plate that will support the eiectrigal
components and will include a base for the placement of the accumulator. On its
underside, the panel will have holes for fastening cable glands.

8. ACCUMULATOR

The accumulator should be of gel long-life type. Its nominal lifetime should t_ae at
least five (5) years and 600 cycles according to IEC 896-2. It should be hermetically
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AAMHE

closed, without any maintenance requirements. Its weight should not exceed 12 kg. The
operating temperature should be at least between -15°C and 45° C.

The capacity of the accumulator should be sufficient to allow the system to
operate continuously without direct sunlight for at least five (5) days.

The accumulator should be covered by a one (1) year warranty.
9. PHOTOMETRIC DEVICE

The photometric device (photocell) is necessitated to automatically tumn off the
obstacle lamps according to the ambient light conditions. The installer must set the
brightness value. The value of this setting should vary between at least 5 LUX and 500
LUX.

The electronic response of the device to ambient brightness variations will be
adjusted via a suitable switch so that the on/off response delay time is in the order of 30
seconds. The construct will be watertight with protection against weather conditions =
IP65. The photometric device shall be in a structure allowing it to be turned north,
irrespective of the position of the photovoltaic panel.

10. CHARGE CONTROLLER AND ERROR DETECTION

The Charge Controller must necessarily feature MPPT (Maximum Power Point
Tracking) in fast response mode. It should have automatic battery voltage regulation
and automatic power adjustment in case of partial shading. In addition, it must have
advanced overheating function, allowing it to operate continuously while limiting its
maximum power output.

The error detector should be able to detect any error in the event of a lamp
failure and automatically switch to the auxiliary lamp. In addition, it should feature a
battery life diagnosis system.

11.REQUIRED INSTALLATION COMPONENTS

The light-signaling system must include all necessary installation components
and mounting instructions and / or diagrams for the construction of suitable mounts so
that they can be placed at the top of the transmission line towers.

Additionally, five (5) meters of cable must be delivered to connect the
photovoltaic panel to the control panel, five (5) meters for the connection of the
photometric device to the control panel, and twelve (12) meters of cable to connect the
lamps to the control panel with each system. The cable must be shielded.

12.PACKAGING FOR DELIVERY

_ All items must be delivered packaged in a closed box capable of withstanding all
possible hazards during transport and storage.
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13. WARRANTY

The vendor guarantees the proper o

peration of the system for at least 2 years
(excluding LEDs and accumulators, as desc

ribed in paragraphs 5-8).
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14. ANNEX A

All candidates must complete the following form and attach it alongside with their detailed offer:

1  Lamp operating voltage

2  Tightness class

Number of LEDs and rows per
lamp

4  Needs for grounding

5 Photovoltaic generator type

Size and weight of photovoltaic
generator

7  Accumulator type

8  Accumulator capacity

9  Per item and total weight

Type and basic specifications of

10
the photometric device

11 System autonomy (days)

12 Warranty
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