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TEHNICKA DOKUMENTACIA

Za revitalizaciju spoljne rasvjete u VN postrojenju

TS 110/35 kV — CETINJE

OPIS RADOVA: Revitalizacija sistema spoljasnje rasvjete VN postrojenja
OBJEKAT: Trafostanica 110/35 kV, CETINJE
LOKACIJA: Humci, Cetinje, Crna Gora

INVESTITOR: Crnogorski elektroprenosni sistem AD, Podgorica

1. PREDMET PROJEKTA:

Za potrebe Investitora (CGES-a), potrebno je izvrsiti kompletnu revitalizaciju postojeceg sistema
osvetljenja spoljne rasvjete (SR) trafostanice 110/35kV Cetinje. Novo rjeSenje je potrebno izvesti sa
novijim energetski efikasnijim LED svetiljkama, uz obezbjedivanje boljih uslova osvijetljenosti u odnosu
na postojece stanje. Obzirom na dotrajalost i stanje postojeéih instalacija, predvida se kompletna
zamjena svih djelova sistema spoljne rasvjete novim. To obuhvata demontazu svih postojeéih stubova
rasvjete u postrojenju, zatim nabavku, transport i ugradnju novih elemenata tj. svjetiljki, pod-
konstrukciju za iste, kablova za napajanje ormana i svjetiliki kao i ormane za razvod i upravljanje
rasvijetom. Nove instalacije je potrebno izvesti u svemu prema usvojenom fotometrijskim rjesenju,
grafickim prilozima kao i uz postovanje svih zakonodavnih propisa i pozitivne inzenjerske prakse.

2. CILJ PROJEKTA:

Revitalizacijom postojeéeg sistema spoljasnje rasvjete planirano je unapredenje osvijetljenosti VN
postrojenja u cilju zadovoljenja standarda, povecanje energetske efikasnosti i smanjenje emisije CO2,
smanjenje troskova odrzavanja, kao i povecanje bezbjednosti kretanja i obavljanja radnih zadataka kroz
VN postrojenje u noénim satima. Novo rjesenje mora biti u skladu sa aktuelnim standardom MEST EN
12464-2:2014, a konacan cilj projekta jeste funkcionalna rasvjeta kompletnog podrucja trafostanice.
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3. LOKACUA

Predmenta lokacija se nalazi na katastarskoj parceli br. 3016/2, KO Cetinje 1, Opstina Cetinje,
pozicionirana na kraju saobracajnice u naselju Humci, gdje je i saobracajni pristup. Lokacija je na ravnhom
terenu, pravilnog oblika na kojoj se nalazi postrojenje 110 kV, komandna zgrada sa pomocénim
objektima. Povrsina parcele je ~ 3.500 m>.

4. OPIS POSTOJECEG STANJA

Obzirom na starost i dotrajalost postojece instalacije spoljne rasvjete, predvidena je demontaza
postojecih stubova u postrojenju (stubovi visine 4m). Obzirom da su stubovi zaliveni u betonskom
temelju, iste je potrebno isje¢i u dnu zatim rupe u temelju je potrebno zatvoriti kombinovanjem pur-
pjene i adekvatnog silikona kako bi se sprijecio ulazak vode u iste. Postojecée kablove u postrojenju nije
potrebno demontirati.

5. PROJEKTOVANI RADOVI

5.1 RASVJETA | PRORACUN

Projektom je predvidena implementacija novog sistema rasvjete sa novim LED svjetiljkama koje
posjeduju dodatnu zastitu od prenapona, u broju i pozicijama potrebnim za zadovoljenje nivoa
osvjetljaja prema standardu MEST EN 12464-2:2014. Po ovom standardu, u tabeli 5.11 za elektrane |
postrojenja, za “Overall Inspection” zahtjeva se srednji osvjetljaj od 50Ix | ravnomjernost 0.4. Ovaj
standard je potrebno zadovoljiti u zonama razvodnih postrojenja (RP) 110kV, sabirnickih sistema, kao i
energetskih transformatora (ETR). Pored gore popisanih postrojenja, na predmetnoj lokaciji postoje jos$
nekoliko razli¢itih zona/prostora koje je potrebno osvijetliti u slede¢im nivoima osvijetljenosti i
ravnomjernosti:

ZONA 1 (nizi nivo)

- Ulaznii centralni plato — srednja osvijetljenost >30Ix / ravnomjernost >0.4.

- Centralni koridor — srednja osvijetljenost >15Ix / ravhomjernost >0.4.

- Koridor RP 110kV — srednja osvijetljenost >20Ix / ravnomjernost >0.4.

- Postrojenja 110kV i ETR — srednja osvijetljenost >20Ix / ravnomjernost >0.4.

- Prostori pored/iza TS — srednja osvijetljenost >25Ix / ravnomjernost >0.6.

- Perimetri (zone uz ograde) — srednja osvijetljenost >10Ix / ravnomjernost >0.3.

ZONA 2 (visi nivo)

- Ulazni i centralni plato — srednja osvijetljenost >40Ix / ravhomjernost >0.6.

- Centralni koridor — srednja osvijetljenost >20Ix / ravhomjernost >0.4.

- Koridor RP 110kV — srednja osvijetljenost >40Ix / ravnomjernost >0.5.

- Postrojenja 110kV i ETR — srednja osvijetljenost >50Ix / ravnomjernost >0.5.

- Prostori pored/iza TS — srednja osvijetljenost >25Ix / ravnomjernost >0.6.

- Perimetri (zone uz ograde) — srednja osvijetljenost >15Ix / ravnomjernost >0.35.
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DEA (nezavisna rasvjeta)

Uz rasvjetu postrojenja potrebno je osvijetliti i prostor oko DEA, koji ¢e se nezavisno paliti sa grebenastog
prekidaca na KO u komandnoj sobi. Zbog rasporeda opreme, broj i raspored svjetiljki je fiksan. Potreban
nivo osvjetljaja je:

- srednja osvijetljenost >200Ix / ravhomjernost >0.5

Osim zamjene svetiljki projekat obuhvata i promjenu nacina regulacije i upravljanja svetiljki sa ciljem
racionalizacije potrosnje elektricne energije kao i samog intervala rada svetiljki (u dva nivoa — dva
paljenja tj. dvije zone). Zona 1, definiSe opsti nivo za cirkulaciju postrojenjem, dok zona 2 definiSe
maksimalni nivo, kojim se ispunjava gore opisani standard. Regulacija ova dva nivoa rasvjete se obavlja
u komandnom ormanu (KO) koji je predviden za montazu u komandnoj sobi, pomoc¢u grebenastih
prekidaca (1-0-2 za zonu 1 1-0 za zonu 2) sa kog se komanduje i rasvjetom DEA.

Fotometrijskim proraCunom je potrebno zadovoljiti trazene vrijednosti za obije zone upravljanja
rasvjetom, te iste prikazati kao posebne scene u prorac¢unu. Prilikom izvodenja, izvodac treba da postuje
sve pozitivhe zakonske propise i prakse i da u skladu sa istima vrsi radove, bez obzira da li su isti navedeni
ili nisu u ovom projektu. Na podlogama za fotometrijski prora¢un dati su kompletni detalji potrebni za
izradu proracuna, sa svim ucrtanim elementima, njihovim dimenzijama i uputima za njihovo formiranje
u samom proracunu. Elemente date na podlozi je obavezno tretirati u proraunu.

U cilju provjere ispravnosti fotometrijskog proracuna, Izvodac je duzan dostaviti fotometrijski fajl (.evo
npr) kako bi Investitor mogao provjeriti sve elemente proracuna.

5.2 KABLOVSKA INSTALACIJA | RAZVODNI ORMANI

Projektom je prevideno komplet polaganje novog napojnog kabla, na relaciji od ormana NN razvoda
(odakle se napaja sistem spoljne rasvjete) do ormana GOSR (glavni orman spoljne rasvjete), zatim svi
kablovi na relaciji od GOSR do lokalnih ormana na portalima postrojenja i lokalnih svjetiljki na fasadi
objekta.

GOSR je predviden kao nadgradni, na zidu u prostoriji iza komandne sobe u kom se nalazi i NN razvod
sa kog se napaja. Za isti je predvideno napajanje sa postoje¢eg ormana NN razvoda, gdje je potrebno
izraditi priklju¢ak sa postojecih sabirnica ormana. U istom je potrebno smjestiti i prekidacku/osiguracku
opremu ,driSer” za zastiti glavnog napojnog kabla ka GOSR. Napojni kabl do GOSR je tipa NYCY
4x6mmz2, kojeg Stite nozasti osigura¢ NHO1C 25A. Kabl se polaze kroz postojece betonske kablovske
kanale u podu, a dio od kablovskog kanala do ormana GOSR po zidu se polaze u PNK regalu 100mm.

Sa GOSR se napajaju svi lokalni ormani rasvjete (RO-A, B i C), kablovima tipa NYCY 4x4mmz2. Kablovi se
polazu kroz postojece betonske kanale i cijevi, do krajnjih tacaka postojecih kanala blizu stubova, zatim
dijelom kroz energetska crijeva u zemljanom rovu do samih stubova, gdje se polazu nadgradno u PNK
regalima 50mm po betonskom temelju i uz stub do pripadaju¢ih ormana. Sa GOSR se jo$ napajaju
svjetiljke i foto-¢elija na fasadi objekta, kablovima tipa NYCY 3x1.5mm2. Ovi kablovi se dijelom polazu
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kroz postojeée betonske kanale i cijevi u objektu, zatim unutrasnjim zidovima objekta nadgradno u HF
cijevima do pozicije svjetiljki. Kablovi se vode zidovima do izlaska u potkrovlje, zatim potkrovijem do
tacne pozicije, kada izlaze van objekta i povezuju se u svjetiljku.

Sa lokalnih ormana rasvjete u polju (RO A, B i C) se napajaju svjetiljke na portalima, kablovima tipa NYCY
3x1.5mm2. Kablovi se od pripadajuceg RO vodi do svake svjetiljke, nadgradno po metalnoj konstrukciji
stuba kroz pripadajuce SAPA crijevo, pricvrscujuci se na svakih Tm za istu. Dio trase gdje ovi kablovi idu
kroz zemlju, vode se u energetska crijeva, kako je to predvideno grafickim prilozima i specifikacijom
radova.

Komanda (paljenje) rasvjete je predvideno putem dva grebenasta prekidaca koji ¢e biti montirani na
malom ormanu KO u komandnoj sobi komandne zgrade. Zona 1 kao osnovni scenario Ce se paliti preko
preklopke ,1-0-2" koja omogucava ruc¢no paljenje (polozaj 1) i automatski rad preko foto-celije (polozaj
2). Zona 2 kao maksimalni scenario ¢e se paliti pomocu preklopke ,1-0". Pored ova dva grebenasta
prekidaca, na vratimo KO je predvideno jos jedan grebenasti prekidac¢ ,1-0" za paljenje rasvjete DEA
prostora. U tu svrhu od GOSR do pozicije ormana KO se polaze kablovi tipa NYCY 5x1.5mm2 (za zone
1i2) i NYCY 3x1.5mm? (za DEA). Ovi kablovi se polazu dijelom nadgradno po unutrasnjim zidovima
objekta u HF cijevima, a dijelom duplim podom do pozicije KO u komandnoj sobi.

Ormani na portalima za rasvjetu u polju (RO-A, B i C) moraju biti nadgradni, predvideni za montazu na
metalnu konstrukciju stubova. Ormani moraju biti izradeni od poliestera ojacanog staklenim vlaknima
otporan na UV zracenja i atmosferske uticaje, u zastiti IP55.

Zbog blizine transformatora i relativno kratkih dionica kablova u energetskom smislu, sva sklopna
tehnika koristena u ormanima mora biti isklopne modéi 15kA.

5.3 POD-KONSTRUKCIJA | MONTAZNO/DEMONTAZNI RADOVI

Ovim projektom se ne tretiraju postojeci napojni kablovi za rasvjetu, ve¢ se oni zanemaruju. Postojedi
stubovi za dekorativnu rasvjetu se demontiraju u skladu sa uputima na grafickim prilozima i specifikaciji.
Za svjetiljke koje se montiraju na portalima u 110kV postrojenju obavezna je izrada pod-konstrukcije
(nosaca) koji mora imati gumenu barijeru na mjestu montaze svjetiljke radi galvanskog odvajanja same
svjetiljke od metalne mase stuba. Nosac je dovoljnog kapaciteta da "nosi" tezinu svjetiljke i da istu drzi
u fiksnom polozaju. Nosac je izraden od Celika, sa adekvatnim premazima i antikorozivnom zastitom i
isti se mora bezbjedno povezati sa celicnom konstrukcijom na koju se kaci putem zavarivanja, Srafljenja
ili uklijeStanja. Postojeca konstrukcija na koju se kaci nosa¢, mora biti adekvatno sanirana u slucaju
osStecCenja tokom radova. Tacan izgled i dimenzije pojedinacnih nosaca uskladiti sa situacijom na licu
mjesta i usvojenim fotometrijskim rjeSenjem.

5.4 ZAVRSNE ODREDBE

Nakon svih izvedenih radova, Izvodac je duzan da izvrSi testiranje i pustanje u rad spoljne rasvjete u
prisustvu predstavnika Investitora. Po pustanju u rad, neophodno je izvrsiti mjerenje nivoa osvjetljaja u
skladu sa tackama iz fotometrijskog prorauna. Devijacije u odnosu na proracunske vrijednosti ne smiju
biti vece od 10%.
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6. PRILOZI

6.1 NUMERICKA DOKUMENTACIA

Bilans snaga i energije — Spoljna rasvjeta TS CT
Proracun napojnih kablova — Spoljna rasvjeta TS CT
Fotometrijski proracun: Rasvjeta spoljasnjeg postrojenja TS CT

6.2 GRAFICKA DOKUMENTACIA

Prilog 1 — Situacija: Osnova trafostanice R=1:100
Prilog 2 — Razvod kablova u postrojenju R=1:100
Prilog 3 — Rasvjeta na fasadi objekata R=1:100
Prilog 4 — Rasvjeta na portalima ETR (RO-A) R=1:50
Prilog 5 — Rasvjeta na portalima SS-Il (RO-B) R=1:100
Prilog 6 — Rasvjeta na portalima SS-I (RO-B) R=1:50
Prilog 7 — Rasvjeta na 110kV portalima (RO-C) R=1:50

Prilog 8 — Jednopolna Sema ormana GOSR

Prilog 9 — Jednopolna Sema ormana RO-A

Prilog 10 — Jednopolna Sema ormana RO-B

Prilog 11 — Jednopolna Sema ormana RO-C

Prilog 12 — Jednopolna Sema ormana KO

Prilog 13 — Blok Sema napajanja SR

Prilog 14 — Legenda opreme

Prilog 15 — Situacija: Podloga za fotometrijski proracun R=1:100
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BILANS SNAGA

. . . s Instal. Snaga | Koef. Jedn. snaga

Tip potrosaca Razvodni orman - Potrosac (W) jednovr. (W)

RO - A 352 1.00 352

RO-B 220 1.00 220

GOSR

RO-C 352 1.00 352

FASADA 354 1.00 354
Ukupna instalisana snaga (W) 1,278
Koeficijent jednovremenosti (K) 1.00
Ukupna jednovremena snaga (W) 1,278
Ukupna aktivha snaga P (W) 1,278
Cos ¢ 0.95
Ukupna prividna snaga S (VA) 1,345
Potrebna godisnja energija (kWh) | 4,249

Podgorica, Mart 2025. Pripremio:

Blazo Jankovié, dipl. ing. el.




TABELA 1.

PRORACUN NAPOJNIH KABLOVA

voncta | e [ Rt T oo [ o J s [ oot N [ Mpicen [ o [ [0 =
od do P; (W) ki Pi(W)|cosg| I,(A) (mm?) l4(A) I Ky | Ko | Ky | (A [IL(A)Y] 1] 12(A) [1,45x1, / I(m) % %
NN GOSR 1,278 1.00 1,278 0.95 1.94 NYCY 4x6 52 C [0.80(1.00(1.00| 41.60 | 25 [1.60| 40.00 | 60.32 | zadov. 15 0.036 | 0.036
GOSR RO-A 352 1.00 352 0.95 0.54 NYCY 4x4 40 C [0.70(0.80|1.00| 22.40 | 20 (1.35| 27.00 | 32.48 | zadov. 68 0.067 | 0.102
GOSR RO-B 220 1.00 220 0.95 0.33 NYCY 4x4 40 C [0.70(0.80(1.00| 22.40 | 20 (1.35( 27.00 | 32.48 | zadov. 55 0.034 | 0.069
GOSR RO-C 352 1.00 352 0.95 0.54 NYCY 4x4 40 C [0.70(0.80|1.00| 22.40 | 20 (1.35| 27.00 | 32.48 | zadov. 94 0.092 | 0.128
RO-C c7 44 1.00 44 0.95 0.20 NYCY 3x1.5 23 E |0.70/0.80|1.00| 12.88 | 10 |1.35| 13.50 | 18.68 | zadov. 34 0.067 | 0.195
"A" - tip elektri¢nog razvoda: prema JUS N.B2. 752 1. lp<I,<l,
"B" - trajno dozvoljena struja 1,=In x K, x Kg x K, (A) 2.1, < 1.45x],
"C" - I, - nazivna struja zastitnog uredjaja - osiguraca (A). K, - zbog paralelnog vodjenja kablova
"D" - koeficijent zastitnog uredjaja - osiguraca (k) Kg - zbog temperature ambijenta
"E" - I, = I,k - struja kod koje zastitni uredaj pouzdano djeluje (A) K, - zbog termi¢ke otpornosti zemlje
Pripremio:

Podgorica, Mart 2025.

Blazo Jankovi¢, dipl. ing. el.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE Glavni inZenjer SGUTA

BlaZo Jankovi¢

CGES AD Podgorica
Bul.Sv. Petra Cetinjskog 18

T+38269 010553
F+382 20416 836

blazo.jankovic@cges.me

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 4
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 5
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Site 1 (126)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 6
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Site 1 (127)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 7
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 8
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Site 1 (129)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 9
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Site 1 (130)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 10
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Site 1 (134)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. "
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Site 1 (135)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 12



CRNOGORSKI
ELEKTROPRENOSNI

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’
=———% SISTEMAD

Images

13 16 20 25 32 39 49 60 75 [Ix]

Site 1 (136)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 13
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 14
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Site 1 (140)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 15
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Site 1 (141)

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 16
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 17
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 18
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 19



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

Product data sheet

LUG Light Factory - ATLANTYK 2.0 BASIC LED ED 2900m/840 PC opal IP65 grafit RAL7024

LUG

(('VS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

Article No. 090380.5L10.021
P 18.0W

®ramp 2900 Im
®Luminaire 2900 Im

n 100.00 %
Luminous efficacy 161.1 Im/W

CCT 4000 K

CRI 80

135° 150° 165° 180° 165° 150° 135°
300
250
120° 200 120°
150
105° 100 105°
90° 90°
75° 75°
60° 60°
45° 30° 15° 0 15° 30° 45°
cd/kim n=100%
C0-C180 = C90-C270
Polar LDC

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.

20




RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Product data sheet

LUG Light Factory - POWERLUG MINI LED ED 3600Im/740 IP65 as szeroki szary

105° 105°
® 90° 90°
75° 750
60° 50°
300
Article No. 120212.5L171.41
P 50w 45° 400 45°
500
¢’Lamp 3600 Im
600
(DLuminaire 3600 |m
30° 15° 0 15° 30°
n 100.00 % cd/kln(]:mmso ——C90-C270 oo
Luminous efficacy 144.0 Im/W Polar LDC
CCT 4000 K
CRI 70

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 21



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

Product data sheet

(('VS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

LUG Light Factory - POWERLUG MINI LED ED 6000Im/740 IP65 as szeroki szary

®

105°

90°

75°

60°

105°

90°

75°

60°

300

Article No. 120212.5L181.41
P 440 W

®ramp 6000 Im
®Luminaire 6000 Im

n 100.00 %
Luminous efficacy 136.4 Im/W

CCT 4000 K

CRI 70

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.

45° 400 45°
500
600
30° 15° 0° 15° 30°
cd/kim n=100%
C0-C180 == C90-C270
Polar LDC
22



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

Product data sheet

LUG Light Factory - POWERLUG MINI LED ED 6300Im/740 IP65 as w'ski szary

®

(('VS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

105°

90°

75°

60°

45°

600

800

1000

1200

1400

105°

90°

75°

60°

45°

Article No. 120212.5L181.31
P 440 W

®ramp 6300 Im
®Luminaire 6300 Im

n 100.00 %
Luminous efficacy 143.2 Im/W

CCT 4000 K

CRI 70

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed.

30° 15° 0 15° 30°
cd/kim n=100%
C0-C180 == C90-C270
Polar LDC
23



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

Product data sheet

(('VS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

LUG Light Factory - POWERLUG MINI LED ED 6350Ilm/740 IP65 25st. szary

LUG

Article No. 120212.5L181.11
P 440 W

®ramp 6350 Im
®ruminaire 6350 Im

n 100.00 %
Luminous efficacy 144.3 Im/W

CCT 4000 K

CRI 70

105° 105°

90 90°

75 75

60 60
800

45° 45°
1200

30° 15° 0° 15° 30°

cd/klm n=100%

C0-C180 =—=C90-C270

Polar LDC

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.

E(0°) 40823
E(C90) 17.1° 17828
0.50 E(CO) 17.9° 17606
E(0°) 10206
E(C90) 17.1° 4457
1.0 E(CO) 17.9° 4402
E(0°) 4536
E(C90) 17.1° 1981
15 E(CO) 17.9° 1956
E(0°) 2551
E(C90) 17.1° 1114
20 E(CO) 17.9° 1100
E(0°) 1633
E(C90) 17.1° 713
25 E(CO) 17.9° 704
E(0°) 1134
18 E(C90) 17.1° 495
3.0 1.9 E(CO) 17.9° 489
Distance [m] Cone diameter [m] Illluminance [Ix]
= C0 - C180 (Beam angle: 35.8°)
== C90 - C270 (Beam angle: 34.2°)
Cone diagram
24



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1
Luminaire layout plan
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 25



CRNOGORSKI
ELEKTROPRENOSNI

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’
=———% SISTEMAD

Site 1
Luminaire layout plan

LUG Light Factory - 090380.5L10.021 - ATLANTYK 2.0 BASIC LED ED 2900m/840 PC opal IP65 grafit
RAL7024
1x LED 4000K

X Y Mounting height Housing rotation MF Luminaire
85.402 m 47.018 m 2.300m 0.0°/0.0°/-90.0° 0.90
85.402 m 43.968 m 2.300m 0.0°/0.0°/-90.0° 0.90
84.255m 45493 m 2.300m 0.0°/-0.0°/0.0° 0.90
86.571m 45493 m 2.300m 0.0°/-0.0°/0.0° 0.90

LUG Light Factory - 120212.5L171.41 - POWERLUG MINI LED ED 3600Im/740 IP65 as szeroki szary
1x LED 4000K

X Y Mounting height Housing rotation MF Luminaire
66.809 m 48.306 m 7.400 m 0.0°/-0.0°/90.0° 0.90
81.100 m 48.300 m 7.400 m 0.0°/-0.0°/90.0° 0.90
83.216m 39.200 m 7.400 m 0.0°/-0.0°/-0.0° 0.90
56.600 m 21.400 m 5.400 m 0.0°/-15.0°/-180.0° 0.90
72.100 m 21.100 m 5.400 m 0.0°/-15.0°/-0.0° 0.90
60.500 m 18.306 m 5.400 m 0.0°/-0.0°/-90.0° 0.90

LUG Light Factory - 120212.5L181.11 - POWERLUG MINI LED ED 6350Im/740 IP65 25st. szary
1x LED 4000K

X Y Mounting height Housing rotation MF Luminaire

46.247 m 50.496 m 9.800 m 0.0°/-35.0°/30.0° 0.90

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 26



CRNOGORSKI
ELEKTROPRENOSNI

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’
=———% SISTEMAD

Site 1
Luminaire layout plan

LUG Light Factory - 120212.51.181.31 - POWERLUG MINI LED ED 6300Im/740 IP65 as w'ski szary
1x LED 4000K

X Y Mounting height Housing rotation MF Luminaire
23.556m 49.700 m 6.800 m 0.0°/-15.0°/-65.0° 0.90
32571 m 49.700 m 6.800 m 0.0°/-15.0°/-115.0° 0.90
79.631m 34.700 m 7.400m 0.0°/-25.0°/-90.0° 0.90
11.003 m 31950 m 9.800 m -0.0°/-25.0°/-90.0° 0.90
23.556m 24263 m 6.800 m 0.0°/-15.0°/65.0° 0.90
32571 m 24.263 m 6.800 m 0.0°/-15.0°/115.0° 0.90

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 27



CRNOGORSKI
ELEKTROPRENOSNI

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’
=———% SISTEMAD

Site 1
Luminaire layout plan

LUG Light Factory - 120212.5L181.41 - POWERLUG MINI LED ED 6000Im/740 IP65 as szeroki szary
1x LED 4000K

X Y Mounting height Housing rotation MF Luminaire
44972 m 50.496 m 9.800 m 0.0°/-5.0°/180.0° 0.90
12.156 m 50.496 m 9.800 m 0.0°/-0.0°/-0.0° 0.90 IEI
45578 m 49.987 m 9.800 m 0.0°/-10.0°/-90.0° 0.90
11.549 m 49.914m 9.800 m 0.0°/-0.0°/-90.0° 0.90 EI
64.300 m 46.993 m 7.400 m 0.0°/-0.0°/-180.0° 0.90
11.549m 42.008 m 9.800 m -0.0°/-10.0°/90.0° 0.90
45578 m 42.008 m 9.800 m -0.0°/-10.0°/90.0° 0.90
10.978 m 41.485m 9.800 m 0.0°/-0.0°/-180.0° 0.90
44,980 m 41.485m 9.800 m 0.0°/-5.0°/180.0° 0.90
45578 m 40.994 m 9.800 m 0.0°/-10.0°/-90.0° 0.90
11.549 m 40.905 m 9.800m 0.0°/-10.0°/-90.0° 0.90
64.300 m 35.980 m 7.400 m 0.0°/-0.0°/-180.0° 0.90
11.549m 33.014m 9.800 m -0.0°/-5.0°/90.0° 0.90
45578 m 32.967m 9.800 m 0.0°/-10.0°/90.0° 0.90
12.219m 32477 m 9.800m 0.0°/-0.0°/-0.0° 0.90
44,980 m 32477 m 9.800 m 0.0°/-5.0°/180.0° 0.90
32571m 22.671m 6.800 m -0.0°/-10.0°/-90.0° 0.90

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 28



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

Site 1
Luminaire list

((‘V CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

Protal Ptotal Luminous efficacy
179350 Im 1278.0 W 140.3 Im/W
pcs. Manufacturer Article No. Article name P P Luminous efficacy
4 LUG Light 090380.5L  ATLANTYK 2.0 BASIC LED ED 2900m/840 PC opal 18.0W 2900 Im  161.1 Im/W
Factory 10.021 IP65 grafit RAL7024
6 LUG Light 120212.5L POWERLUG MINI LED ED 3600Im/740 IP65 as 250w 3600 Im  144.0 Im/W
Factory 171.41 szeroki szary
1 LUG Light 120212.5L POWERLUG MINI LED ED 6350Im/740 IP65 25st. 440 W 6350 Im  144.3 Im/W
Factory 181.11 szary
6 LUG Light 120212.5L POWERLUG MINI LED ED 6300Im/740 IP65 as w'ski ~ 44.0 W 6300 Im  143.2 Im/W
Factory 181.31 szary
17 LUG Light 120212.5L POWERLUG MINI LED ED 6000Im/740 IP65 as 440 W 6000 Im 1364 Im/W
Factory 181.41 szeroki szary

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
Calculation objects

b

010 020 030 050 075 1.00 1.24 1.53 1.91 237 294 365 453 562 697 866 1
| Wl

13 16 20 25 32 39 49 60 75 15000 [Ix]

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 30



CRNOGORSKI
* ELEKTROPRENOSNI
SISTEM AD

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’ ;

Site 1 (SCENA 1 - ZONA 2 (FULL))
Calculation objects

Calculation surfaces

Properties E Emin Emax Uo () g2 Index
CS1-DV polja 110kV 63.3 Ix 433 Ix 83.1 Ix 0.68 0.52
Perpendicular illuminance

Height: 0.020 m

CS2-55110KkV 68.1 Ix 48.0 Ix 85.8 Ix 0.70 0.56
Perpendicular illuminance

Height: 0.020 m

CS 3 -TR polja 110kV 59.5 Ix 32.5 Ix 79.4 Ix 0.55 0.4
Perpendicular illuminance

Height: 0.020 m

CS 4 - Koridor RP 110kV 454 Ix 23.6Ix 66.1 Ix 0.52 0.36
Perpendicular illuminance

Height: 0.010 m

CS5-Ulaz 67.7 Ix 38.9 Ix 84.9 Ix 0.57 0.46 CG5
Perpendicular illuminance

Height: 0.020 m

CS 6 - Centralni koridor 19.9 Ix 8.30 Ix 30.6 Ix 0.42 0.27 CG6
Perpendicular illuminance

Height: 0.020 m

CS 7 - Centralni plato 40.8 Ix 28.8 Ix 57.0 Ix 0.71 0.5
Perpendicular illuminance

Height: 0.020 m

CS 8 - DEA 249 Ix 137 Ix 335 Ix 0.55 0.41
Perpendicular illuminance

Height: 0.020 m

CS 9 - Perimetar 1 18.3 Ix 11.7 Ix 33.1 Ix 0.61 0.34 CG9
Perpendicular illuminance

Height: 0.000 m

CS 10 - Perimetar 2 10.1 Ix 3.51 Ix 22.9 Ix 0.35 0.15 CG10
Perpendicular illuminance

Height: 0.020 m

CS 11 - Perimetar 3 121 Ix 5.35 Ix 35.1 Ix 0.44 0.15 CG11

Perpendicular illuminance
Height: 0.020 m

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 31



CRNOGORSKI

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((
ELEKTROPRENOSNI

= SISTEM AD
Site 1 (SCENA 1 - ZONA 2 (FULL))
Calculation objects
CS 12 - Perimetar 4 24.4 I 13.9 Ix 33.5 I 0.57 0.41
Perpendicular illuminance

Height: 0.020 m

CS 13 - Prostor pored TS 26.2 Ix 13.51x 48.5 Ix 0.52 0.28
Perpendicular illuminance

Height: 0.020 m

CG13

CS 14 - Prostoriza TS 22.41x 9.13 Ix 36.1 Ix 0.41 0.25 CG14
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 32



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE cc.rs CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
Calculation objects

R : reciil
[
' . Jxeiol
o
y

A

[ »*
0.10 0.0 0.30 050 075 1.00 1.24 1.53 1.91 2.37 2.94 365 453 5.62 697 8.6 11
|

13 16 20 25 32 39 49 60 75 15000 [Ix]

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 33



CRNOGORSKI
ELEKTROPRENOSNI
SISTEM AD

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’

Site 1 (SCENA 2 - ZONA 1 (LOW))
Calculation objects

Calculation surfaces

Properties E Emin Emax Uo () g2 Index
CS1-DV polja 110kV 233 Ix 12.7 Ix 30.8 Ix 0.55 0.41
Perpendicular illuminance

Height: 0.020 m

CS2-55110KkV 36.4 Ix 17.2 I 62.3 Ix 0.47 0.28
Perpendicular illuminance

Height: 0.020 m

CS3-TR polja 110kV 32.81x 17.5Ix 435Ix 0.53 0.40
Perpendicular illuminance

Height: 0.020 m

CS 4 - Koridor RP 110kV 25.9Ix 12.8 Ix 47.2 Ix 0.49 0.27
Perpendicular illuminance

Height: 0.010 m

CS5-Ulaz 60.1 Ix 26.6 Ix 76.3 Ix 0.44 0.35 CG5
Perpendicular illuminance

Height: 0.020 m

CS 6 - Centralni koridor 15.5Ix 7.34 Ix 25.51x 0.47 0.29 CG6
Perpendicular illuminance

Height: 0.020 m

CS 7 - Centralni plato 33.0 Ix 16.7 Ix 49.9 Ix 0.51 0.33
Perpendicular illuminance

Height: 0.020 m

CS 8 - DEA 249 Ix 137 Ix 335 Ix 0.55 0.41
Perpendicular illuminance

Height: 0.020 m

CS 9 - Perimetar 1 17.6 Ix 11.1 Ix 29.7 Ix 0.63 0.37 CG9
Perpendicular illuminance

Height: 0.000 m

CS 10 - Perimetar 2 9.98 Ix 3.51 Ix 22.8 Ix 0.35 0.15 CG10
Perpendicular illuminance

Height: 0.020 m

CS 11 - Perimetar 3 9.24 Ix 4.46 Ix 15.1 Ix 0.48 0.30 CG11

Perpendicular illuminance
Height: 0.020 m

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 34



CRNOGORSKI

RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((
ELEKTROPRENOSNI

= SISTEM AD
Site 1 (SCENA 2 - ZONA 1 (LOW))
Calculation objects
CS 12 - Perimetar 4 13.9Ix 434 Ix 23.0 I 0.31 0.19
Perpendicular illuminance

Height: 0.020 m

CS 13 - Prostor pored TS 25.0 Ix 13.51x 46.5 Ix 0.54 0.29
Perpendicular illuminance

Height: 0.020 m

CG13

CS 14 - Prostoriza TS 22.41x 9.13 Ix 36.1 Ix 0.41 0.25 CG14
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 35



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 1- DV polja 110kV

39 49 60 75 15000 [Ix]
Properties E Emin Emax Uo (1) 92 Index
CS1-DV polja 110kV 633 Ix 433 Ix 83.1 Ix 0.68 0.52

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 36



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 2-SS 110kV

S

39 49 60 75 15000 [Ix]

Properties E Emin Emax Uo (1) 92 Index
CS2-5S110kV 68.1 Ix 48.0 Ix 85.8 Ix 0.70 0.56

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 37



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

((.’ES CRNOGORSKI
ELEKTROPRENOSNI
=N SISTEM AD
Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 3 - TR polja 110kV

I
32 39 49 60 75 15000 [Ix]
Properties E Emin Emax Uo (1) 92 Index
CS3-TR polja 110KV 59.5 Ix 3251Ix 79.4 Ix 0.55 0.41

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 4 - Koridor RP 110kV

Prec)
@ g&@ ju Ig
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8 e
a8
S e
20 25 32 39 49 60 75 [Ix]
Properties E Emin Emax Uo (1) 92 Index
CS 4 - Koridor RP 110kV 454 |x 23.6 Ix 66.1 Ix 0.52 036

Perpendicular illuminance
Height: 0.010 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 39



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS5-Ulaz

32 39 49 60 75 15000 [Ix]
Properties E Emin Emax Uo (1) g2 Index
CS5-Ulaz 67.7 Ix 38.9 Ix 84.9 Ix 0.57 0.46

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 40



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 6 - Centralni koridor

m
=]
B 202020202 e £
6.97 8.66 11 13 16 20 25 32 [IX]
Properties E Emin Emax Uo (1) 92 Index
CS 6 - Centralni koridor 19.9 Ix 8.30 Ix 30.6 Ix 0.42 0.27

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 41



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE CCTS CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 7 - Centralni plato

¢
m
m
25 32 39 49 60 [Ix]
Properties E Emin Emax Uo (1) 02 Index
CS 7 - Centralni plato 408 Ix 28.8Ix 57.0 Ix 0.71 0.51

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 42



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE CGS CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS8-DEA

I
75 15000 [I1x]

Properties E Emin Emax Uo (1) 02 Index
CS 8- DEA 249 Ix 137 Ix 335 Ix 0.55 0.4

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 43



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 9 - Perimetar 1

AR

[

11 13 16 20 25 32 39 [Ix]

Properties E Emin Emax Uo (1) g2 Index
CS 9 - Perimetar 1 183 Ix 11.1 Ix 33.1 Ix 0.6 0.34

Perpendicular illuminance
Height: 0.000 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 44



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 10 - Perimetar 2

m
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m
m
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~ 22
T E
HN' EEeem ..
2.94 3.65 453 5.62 6.97 8.66 1 13 16 20 25[Ix]
Properties E Emin Emax Uo (1) 92 Index
CS 10 - Perimetar 2 10.1 Ix 3.57 Ix 229 Ix 0.35 0.15 CG10
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 45



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 11 - Perimetar 3

453 562 697 866 11 13 16 20 25 32 39 [Ix]
Properties E Emin Emax Uo (1) g2 Index
CS 11 - Perimetar 3 12.11x 5.35Ix 35.1 Ix 0.44 0.15 CGM

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 46



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 12 - Perimetar 4

A S N R S 4 R R 1\

>
]
m
7 :

13 16 20 25 32 39 [X]

Properties E Emin Emax Uo (a1) g2 Index

CS 12 - Perimetar 4 24.4 Ix 13.9 Ix 33.51x 0.57 0.41 CG12
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 47



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.'S CRNOGORSKI
E ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 13 - Prostor pored TS

s W -

8 8

| |

13 16 20 25 32 39 49[ix]

Properties E Emin Emax Uo (1) 02 Index
CS 13 - Prostor pored TS 26.2 Ix 13.51x 48.5 Ix 0.52 0.28 CG13

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 48



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.'S CRNOGORSKI
E ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 1 - ZONA 2 (FULL))
CS 14 - Prostoriza TS

©

&
m
[ |
8.66 1 13 16 20 25 32 39 (1]
Properties E Emin Emax Uo (g1) 92 Index
CS 14 - Prostoriza TS 22.41x 9.13 Ix 36.1 Ix 0.41 0.25 CG14
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 49



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

((‘Vé CRNOGORSKI
ELEKTROPRENOSNI
==\ SISTEMAD
Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 1- DV polja 110kV
m
JCG1]
: 0
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11 13 16 20 25 32 1]
Properties E Emin Emax Uo (a1) g2 Index
CS 1- DV polja 110kV 233 Ix 12.7 Ix 30.8 Ix 0.55 0.41

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.'S CRNOGORSKI
E ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 2-SS 110kV

Y |
16 20 25 32 39 49 60 75 [Ix]
Properties E Emin Emax Uo (1) g2 Index
CS2-5S110kV 36.4 Ix 17.2 Ix 62.3 Ix 0.47 0.28

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 51



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE CGS CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 3 - TR polja 110kV

%:
16 20 25 32 39 49 [Ix]
Properties E Emin Emax Uo (1) 02 Index
CS3-TR polja 110KV 32.81Ix 17.5Ix 435X 0.53 0.40

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 52



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 4 - Koridor RP 110kV
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11 13 16 20 25 32 39 49 [Ix]
Properties E Emin Emax Uo (1) 92 Index
CS 4 - Koridor RP 110kV 25.9 Ix 12.8 Ix 47.2 I 0.49 0.27

Perpendicular illuminance
Height: 0.010 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 53



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

((.’ES CRNOGORSKI
ELEKTROPRENOSNI
=—=\. SISTEMAD
Site 1 (SCENA 2 - ZONA 1 (LOW))
CS5-Ulaz
S I
25 32 39 49 60 75 15000 [Ix]
Properties E Emin Emax Uo (1) 92 Index
CS 5 - Ulaz 60.1 Ix 26.6 Ix 76.3 Ix 0.44 0.35

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
E ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 6 - Centralni koridor

B
m
m
E]
— 2000
6.97 8.66 11 13 16 20 25 32[x]
Properties E Emin Emax Uo (1) 02 Index
CS 6 - Centralni koridor 15.5Ix 7.341x 25.5 Ix 0.47 0.29
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 55



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE CGS CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 7 - Centralni plato

¢
ol
ol
16 20 25 32 39 49 60 [ix]
Properties E Emin Emax Uo (1) 02 Index
CS 7 - Centralni plato 33.0 Ix 16.7 Ix 49.9 Ix 0.51 0.33

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 56



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE CGS CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS8-DEA

I
75 15000 [I1x]

Properties E Emin Emax Uo (1) 02 Index
CS 8- DEA 249 Ix 137 Ix 335 Ix 0.55 0.4

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 57



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 9 - Perimetar 1

e |

[

1 13 16 20 25 32[Ix]

Properties E Emin Emax Uo (1) 92 Index
CS 9 - Perimetar 1 17.6 Ix 11.1 Ix 29.7 Ix 0.63 037

Perpendicular illuminance
Height: 0.000 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 58



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 10 - Perimetar 2

m
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m
m
=]
2.94 3.65 4.53 5.62 6.97 8.66 1 13 16 20 25[X]
Properties E Emin Emax Uo (1) 92 Index
CS 10 - Perimetar 2 9.98 Ix 3.57 Ix 22.8 Ix 0.35 0.15 CG10

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 59



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 11 - Perimetar 3

(&

CRNOGORSKI
ELEKTROPRENOSNI
SISTEM AD

3.65 4.53 5.62 6.97 8.66 11 13 16 [1x]
Properties E Emin Emax Uo (1) 92 Index
CS 11 - Perimetar 3 9.24 Ix 4.46 Ix 15.1 Ix 0.48 0.30

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE ((.’S CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 12 - Perimetar 4

o @
m m ¢
& 8
I B a0
365 453 562 697 866 11 13 16 20 25ix]
Properties E Emin Emax Uo (1) g2 Index
CS 12 - Perimetar 4 13.9Ix 4.34 Ix 23.0Ix 0.31 0.19 CG12

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 61



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE cc.rs CRNOGORSKI
e ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 13 - Prostor pored TS

- =

8 8

| |

13 16 20 25 32 39 49[ix]

Properties E Emin Emax Uo (1) 02 Index
CS 13 - Prostor pored TS 25.0 Ix 13.51x 46.5 Ix 0.54 0.29 CG13

Perpendicular illuminance
Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed. 62



RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE C(.'S CRNOGORSKI
E ELEKTROPRENOSNI

SISTEM AD

Site 1 (SCENA 2 - ZONA 1 (LOW))
CS 14 - Prostoriza TS

©
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m
[ |
8.66 1 13 16 20 25 32 39 (1]
Properties E Emin Emax Uo (g1) 92 Index
CS 14 - Prostoriza TS 22.41x 9.13 Ix 36.1 Ix 0.41 0.25 CG14
Perpendicular illuminance

Height: 0.020 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed. 63
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE
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The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary

depending on the conditions in which the luminaires are installed.
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RASVJETA SPOLJASNJEG POSTROJENJA - TS CETINJE

(¢

CRNOGORSKI
ELEKTROPRENOSNI
SISTEM AD
Site 1
Control groups
Control group CG1 CG2
SCENA 1 - ZONA 2 (FULL) 100 100
SCENA2-ZONA 1 (LOW) 100 -
Dimming values [%]
pcs. Manufacturer Article No. Article name P Index
4 LUG Light 090380.5L10.021 ATLANTYK 2.0 BASIC LED ED 2900m/840 PC opal IP65 grafit 18.0W
Factory RAL7024
6 LUG Light 120212.5L171.41 POWERLUG MINI LED ED 3600Im/740 IP65 as szeroki szary 250W
Factory
1 LUG Light 120212.5L181.11 POWERLUG MINI LED ED 6350Im/740 IP65 25st. szary 440W
Factory
6 LUG Light 120212.5L181.31 POWERLUG MINI LED ED 6300Im/740 IP65 as w'ski szary 440W
Factory
17 LUG Light 120212.5L181.41 POWERLUG MINI LED ED 6000Im/740 IP65 as szeroki szary 440 W
Factory

The project is not the offer as concerns law. The presented results are approximate and may change. The actual results may vary
depending on the conditions in which the luminaires are installed.
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KOMANDNA ZGRADA

43,00 m

NAPOMENA:

e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI

REPRODUKOVATI ILI KOPIRATI.

e SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU.
DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI.

PROJEKTANT:
(CTS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

INVESTITOR:
(CTS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: BlaZo Jankovi¢, d.i.e. Tehnitka dokumentacija: Razmjera:
Spoljna rasvjeta - TS Cetinje R 1:100

Datum izrade:

03.2025. god.

Prilog: Situacija
Osnova trafostanice

Broj priloga:
1

Br. strane:
XX
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NAPOMENA:
NAPOMENE ZA POLAGANJE KABLOVA U POSTROJENJU: e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI

REPRODUKOVATI ILI KOPIRATI.

1. Svi kablovi koji se ne vode kroz kablovske kanale, vode se u zemljanom rovu kroz rebrasto
energetsko crijevo @50/40mm ili @63/50mm na zdruzenim pozicijama naznacenim na crtezu. e SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU.
DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI.

N

Svi kablovi za napajanje svjetiljki na portalima postrojenja, vode se nadgradno u SAPA crijevima.
3. Nakon izlaska kablova iz energetskog crijeva iz zemlje, po betonskim stopama portala, kablovi se
polazu u regal PNK50 do ormana (RO - A/B/C).

4. Otvore energetskih crijeva treba nakon izvedenih radova zatvoriti kombinovanjem pur-pjene i PROJEKTANT- INVESTITOR:
adekvatnog silikona kako bi se sprijecio ulazak vode u iste.
5. Nakon demontaze svih preostalih neiskoristenih stubova, rupe u temelju je potrebno zatvoriti 7 CRNOGORSKI 7 CRNOGORSKI
kombinovanjem pur-pjene i adekvatnog silikona kako bi se sprijecio ulazak vode u iste. ELEKTROPRENOSNI ELEKTROPRENOSNI
. SISTEM AD . SISTEM AD
Objekat: Trafostanica 110/35 kV Cetinje Lokacija:  Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmijera:
Spoljna rasvjeta - TS Cetinje R 1:100
Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
03.2025. god. Razvod kablova u postrojenju 2 XX
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NAPOMENE ZA POLAGANJE KABLOVA UNUTAR OBJEKTA | NA FASADI:

1. Svi kablovi koji se ne vode kroz kablovske kanale, vode se nadgradno kroz HF (halogen-free)
cijevi.

2. Za napajanje svijetiljki po fasadi objekta, kablovi se u nakon izlaska u potrkovlje vode obodima
zidova potkrovlja, nadgradno u HF cijevima.

3. Kabl za napajanje rasvjete DEA se polaze u postoje¢im PVC cijevima do ulaska u DEA "boks",
dok se po konstrukciji boksa polaze nadgradno u HF cijevima.

4. Kablovi za napajanje stubnih reflektora se po fasadi i trotoraru vode nadgradno u regalu PNK50,
dok se u zemlji vode kroz rebrasto energetsko crijevo @50/40mm.
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NAPOMENA:

e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI

REPRODUKOVATI ILI KOPIRATI.

¢ SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU.

DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI.

PROJEKTANT:
(GS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

SISTEM AD

CRNOGORSKI
ELEKTROPRENOSNI

Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmijera:
Spoljna rasvjeta - TS Cetinje R 1:100
Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
03.2025. god. Rasvjeta na fasadi objekata 3 XX
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NAPOMENE ZA POLAGANJE KABLOVA U POSTROJENJU:

1. Svi kablovi koji se ne vode kroz kablovske kanale, vode se u zemljanom rovu kroz rebrasto

energetsko crijevo @50/40mm ili @63/50mm na zdruZenim pozicijama naznacenim na

crtezu.

2. Svi kablovi za napajanje svjetiljiki na portalima postrojenja, vode se nadgradno u SAPA

crijevima.

3. Nakon izlaska kablova iz energetskog crijeva iz zemlje, po betonskim stopama portala,
kablovi se polazu u regal PNK50 do ormana (RO - A/B/C).
4. Otvore energetskih crijeva treba nakon izvedenih radova zatvoriti kombinovanjem pur-pjene
i adekvatnog silikona kako bi se sprijeCio ulazak vode u iste.

i
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PROJEKTANT: INVESTITOR:
CGS CRNOGORSKI CGS CRNOGORSKI
NAPOMENA: ELEKTROPRENOSNI ELEKTROPRENOSNI
————Ww SISTEM AD ———w SISTEM AD
e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI Objekat: Trafostanica 110/35 kV Cetinje Lokacija:  Kat. parcela broj 3016/2, KO Cetinje 1, Optina Cetinje
REPRODUKOVATI ILI KOPIRATI.
e SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU. Pripremio:  Blazo Jankovic, d.i.e. Tehnicka dokumentacija: Razmiera:
DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI. Spoljna rasvjeta - TS Cetinje R 1:50
Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
Rasvjeta na portalima ETR (RO-A) 4 XX

03.2025. god.
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2 x NYCY 3x1.5mm? (B4, B5) -+

NAPOMENA:

e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI
REPRODUKOVATI ILI KOPIRATI.

¢ SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU.
DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI.

S3/6.8m S3/6.8m
Z1|B1 Z2B2
IEis | U o
u ! N=
¥ 5 ¥
I NYCY 3x1.5mm? (B1 soselem
n Z1/B
NAPOMENE ZA POLAGANJE KABLOVA U POSTROJENJU
1 Svi kablovi koji se ne vode kroz kablovske kanale, vode se u zemljanom rovu kroz rebrasto
enetgelsko crijevo @50/40mm ili @63/50mm na zdruzenim pozicijama naznacenim na
2 g:\ei:b\ow za napajanje svjetiliki na portalima postrojenja, vode se nadgradno u SAPA
crijevima
3. Nakon izlaska kablova iz energetskog crijeva iz zemlje, po betonskim stopama portala
kablovi se polazu u regal PNK50 do ormana (RO - A/B/C)
4. Otvore energetskih crijeva treba nakon izvedenih radova zatvoriti kombinovanjem pur-pjene
i adekvatnog silikona kako bi se sprijecio ulazak vode u iste
PROJEKTANT: INVESTITOR:
(G ; CRNOGORSKI (G ; CRNOGORSKI
ELEKTROPRENOSNI ELEKTROPRENOSNI
————Ww SISTEM AD — SISTEM AD
Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmjera:
Spoljna rasvjeta - TS Cetinje R 1:100
Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
03.2025. god. Rasvjeta na portalima SS-II (RO-B) 5 XX
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NAPOMENE ZA POLAGANJE KABLOVA U POSTROJENJU:

1. Svi kablovi koji se ne vode kroz kablovske kanale, vode se u zemljanom rovu kroz rebrasto
energetsko crijevo @50/40mm ili @63/50mm na zdruzenim pozicijama naznacenim na
crtezu.

2. Svi kablovi za napajanje svjetiljiki na portalima postrojenja, vode se nadgradno u SAPA
crijevima.

3. Nakon izlaska kablova iz energetskog crijeva iz zemlje, po betonskim stopama portala,
kablovi se polazu u regal PNK50 do ormana (RO - A/B/C).

4. Otvore energetskih crijeva treba nakon izvedenih radova zatvoriti kombinovanjem pur-pjene
i adekvatnog silikona kako bi se sprijeCio ulazak vode u iste.

NAPOMENA:

e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI
REPRODUKOVATI ILI KOPIRATI.

¢ SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU.
DIMENZIJE SE NE SMIJU SKALIRATERIJENJATI.

2x NYCY 3x1.5mm? (B4, B5) _—

PROJEKTANT:
CGS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

INVESTITOR:
CGS CRNOGORSKI
ELEKTROPRENOSNI

SISTEM AD

Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovié, d.i.e. Tehnitka dokumentacija: Razmjera:
Spoljna rasvjeta - TS Cetinje R 1:50
Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
03.2025. god. Rasvjeta na portalima SS-I (RO-B) 6 XX
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S2/9.8m RO-C S2/9.8m
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[l [l 1] 2
@;ﬁ @; @; 2 x NYCY 3x1.5mm? (C1, C2)
—=
g NAPOMENE ZA POLAGANJE KABLOVA U POSTROJENJU:
2
3 X NYCY 3X1 .omm (C6’ C7’ C8) 1. Svi kablovi koji se ne vode kroz kablovske kanale, vode se u zemljanom rovu kroz rebrasto
energetsko crijevo @50/40mm ili @63/50mm na zdruzenim pozicijama naznacenim na
crtezu.
2. Svi kablovi za napajanje svijetiliki na portalima postrojenja, vode se nadgradno u SAPA
crijevima.
3. Nakon izlaska kablova iz energetskog crijeva iz zemlje, po betonskim stopama portala,
kablovi se polaZzu u regal PNK50 do ormana (RO - A/B/C).
4. Otvore energetskih crijeva treba nakon izvedenih radova zatvoriti kombinovanjem pur-pjene
i adekvatnog silikona kako bi se sprijecio ulazak vode u iste.
PROJEKTANT: INVESTITOR:
CGS CRNOGORSKI CGS CRNOGORSKI
NAPOMENA: ELEKTROPRENOSNI ELEKTROPRENOSNI
———w SISTEM AD ——w SISTEM AD
e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opétina Cetinje
REPRODUKOVATI ILI KOPIRATI.
e SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU. Pripremio:  Blazo Jankovic, d.i.e. Tehnicka dokumentacija: Razmiera:
DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI. Spoljna rasvjeta - TS Cetinje R 1:50
Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
03.2025. god. Rasvjeta na 110kV portalima (RO-C) 7 XX
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NAPOMENE: L= = = =4 Pripremio: Blazo Jankovié, d.i.e. Tehnicka dokumentacija: Razmijera:
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Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmjera:
Spoljna rasvjeta - TS Cetinje -1/ -
Datum izrade: Prilog: Broj priloga: Br. strane:
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PROJEKTANT: i
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“ ELEKTROPRENOSNI ELEKTROPRENOSNI

————w SISTEM AD SISTEM AD
Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmjera:

Spoljna rasvjeta - TS Cetinje -1/ -
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ZONA 2

Upravljanje/kontrola zone 1
Upravljanje/kontrola zone 2

@)
1 0

NYCY 3x1.5 mm?2

na vratima ormana**

sa GOSR

NAPOMENE:

NYCY 5x1.5 mm?2

sa GOSR

* - Grebenaste sklopke na vratima ormana, za komandu aktivnosti zona spoljne rasvjete (Z1 i Z22).

Natpis iznad sijalica "komanda Z1" i " komanda Z2".

** - Signalne sijalice 220V na vratima ormana, za signalizaciju dovodnih i odvodnih signala:

Z1-D - Signalizacija dovoda signala Z1, zelene boje. Natpis "DOVOD Z1"

Z2-D - Signalizacija dovoda signala Z2, zelene boje. Natpis "DOVOD Z2 "

Z1-A - Signalizacija aktivacije signala Z1 - automatski rezim, crvene boje. Natpis " Z1 AUTO "

Z1-R - Signalizacija aktivacije signala Z1 - ru¢ni rezim, crvene boje. Natpis " Z1 RUCNO "

Z2-0 - Signalizacija aktivacije signala Z2, crvene boje. Natpis " Z2 UKLJUCENO "
D-D - Signalizacija dovoda signala DEA, zelene boje. Natpis " DOVOD DEA "
D-O - Signalizacija aktivacije signala DEA, crvene boje. Natpis " DEA UKLJUCENO "

PROJEKTANT: = INVESTITOR: =
(G ‘ CRNOGORSKI (G CRNOGORSKI
ELEKTROPRENOSNI ELEKTROPRENOSNI
= SISTEM AD = SISTEM AD
Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmjera:
Spoljna rasvjeta - TS Cetinje -1/ -
Datum izrade: Prilog: Broj priloga: Br. strane:
03.2025. god. Jednopolna Sema ormana KO 12 XX
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GOSR - Glavni orman spoljne rasvjete
RO-A - Razvodni orman - stub A

RO-B - Razvodni orman - stub B

RO-C - Razvodni orman - stub C ——— NYCY 4x4mm?2
NYCY 3x1.5mm2
PROJEKTANT: INVESTITOR:
(G CRNOGORSKI (G CRNOGORSKI
ELEKTROPRENOSNI ELEKTROPRENOSNI
SISTEM AD SISTEM AD
Objekat: Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje
Pripremio: Blazo Jankovié, d.i.e. Tehnicka dokumentacija: Razmjera:
Spoljna rasvjeta - TS Cetinje -1 -
Datum izrade: Prilog: Broj priloga: Br. strane:
03.2025. god. Blok Sema napajanja SR 13 XX




LEGENDA OPREME NA CRTEZIMA

koli¢ina

Linijska svjetilika 18W, difuzne emisije svijetla, opalnog
S1 IT———71 | difuzora, 2900Im, CRI80, 4000K, IP65 IK08, 230Vac, slicna
tipu 090380.5L10.021 ATLANTYK 2.0 BASIC, LUG Poljska.

Reflektorska svjetiljika 44W, Siroko-asimetriénog snopa optike
S2 ] ASW, 6000Im, CRI70, 4000K, IP65 IK09, 230Vac, sli¢na tipu
120212.5L181.41 POWERLUG MINI, LUG Poljska.

17

Reflektorska svjetiljka 44W, usko-asimetriénog snopa optike
S3 ASN, 6300Im, CRI70, 4000K, IP65 IK09, 230Vac, sli¢na tipu
120212.5L181.31 POWERLUG MINI, LUG Poljska.

Reflektorska svijetilika 44W, uskog snopa optike 25 stepeni,
S4 6350Im, CRI70, 4000K, IP65 IK09, 230Vac, sli¢na tipu
120212.5L181.11 POWERLUG MINI, LUG Poljska.

Reflektorska svijetilika 25W, Siroko-asimetricnog snopa optike
S5 ] ASW, 3600Im, CRI70, 4000K, IP65 IK09, 230Vac, sli¢na tipu
120212.5L171.41 POWERLUG MINI, LUG Poljska.

Foto-celija za paljenje/gasenje SR . Vanjska montaza za

FC ugradnju na zid, minimalna zastita IP44.

4

Razvodni orman

LEGENDA OZNAKE SVJETILJKI

Svijetiljka tip S4 Visina montaze od kote zemlje

Broj strujnog kruga

Zona paljenja (Z1 - nizi nivo ; Z2 - viSi nivo)

NAPOMENA:

e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA MONCORE DOO | NE SMIJE SE NI U SEGMENTIMA, NI U
CJELOSTI REPRODUKOVATI ILI KOPIRATI.

e SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI
PROJEKTANTU. DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI.

LEGENDA OZNAKE ELEMENATA U TABLI GOSR

KZ1-A Kontaktor 2NO 25A - zona 1 - Stub A
KZ2-A Kontaktor 1NO 25A - zona 2 - Stub A
KZ1-B Kontaktor 2NO 25A - zona 1 - Stub B
KZ2-B Kontaktor 1NO 25A - zona 2 - Stub B
KZ1-C Kontaktor 1NO 25A - zona 1 - Stub C
KZ2-C Kontaktor 2NO 25A - zona 2 - Stub C
KZ1-F1 Kontaktor 1NO 25A - zona Z1 - Fasada objekta 1
KZ1-F2 Kontaktor 2NO 25A - zona Z1 - Fasada objekta 2
K-DEA Kontaktor 1NO 25A - DEA - prostor agregata
GS 1-0 Grebenasta sklopka/prekidac na vratima ormana
1-0, 1P, 20A, 230V
GS 1-0-2 Grebenasta sklopka/izbornik poloZaja na vratima
ormana 1-0-2, 1P, 20A, 230V
® Signalna sijalica 220V
FC Foto-celija na fasadi objekta.
_— Upravljanje/kontrola zone 1
Upravljanje/kontrola zone 2

= INVESTITOR:
G% CRNOGORSKI (G CRNOGORSKI
™" ELEKTROPRENOSNI L y ELEKTROPRENOSNI
———w SISTEM AD ———w SISTEM AD

Trafostanica 110/35 kV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Opstina Cetinje

Blazo Jankovié, d.i.e. Tehnicka dokumentacija: Razmijera:
Spoljna rasvjeta - TS Cetinje -1 -
Prilog: Broj priloga: Br. strane:

10.2024. god. Legenda opreme 14 xx
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NAPOMENE ZA PRIPREMU FOTOMETRIJSKIH PRORACUNA: NIVOI OSVIJETLJENOSTI PO ZONAMA:
1. Sve kalkulacijske povrsine se postavljaju na 0.02m visine. Komplet rasvjetu postrojenja treba dizajnirati na nacin da postoje dva nivoa osvijetljaja, tj dvije zone paljenja. Svjetilike na fasadi moraju
2. Svi objekti ucrtani na crtezu moraju biti tretirani i u proraéunu, sa njihovim visinama nazna&enim pokriti sve strane objekta i biti uklju¢ene u zoni 1, dok DEA zona se tretira kao nezavisna zona paljenja i pozicije svjetiljki su fiksne. NAPOMENA:
na crtezu.
3. "Maintenance factor" svjetiljki moze biti maksimalno 0.9. Zona 1, osnovni nivo ima sledece potrebe u pogledu srednjeg nivoa osvjetljaja i ravnomjernosti: Luminaire list (TS Cetinje) e OVAJ CRTEZ JE U VLASNISTVU PREDUZECA CGES | NE SMIJE SE NI U SEGMENTIMA, NI U CJELOSTI
4. Mrezu kalkulacijskih ta¢aka na povrsinama prilagoditi tatkama prikazanim na crtezu. Ulaz i Centralni plato - Em > 30Ix i Uo > 0.4 : : REPRODUKOVATI ILI KOPIRATI.
5. Za kalkulacijske povrsine perimetralnih zona, maksimalna udaljenost tagaka (grid) je 0,5m x 0,5m. Centralni koridor - Em > 15IxiUo > 0.4 Index | Symbol | Manufacturer Article name ltem number Fitting L“’HL”XOUS Ma'?;itr‘;”ce Corl‘c:‘aegted Quantity
6. Za kalkulacijske povrsine ulaza, koridora RP110KV prostora oko TS i centralnog platoa, Koridor RP 110kV - Em > 20ix i Uo > 0.4 e SVE MJERE PROVJERITI NA LICU MJESTA, A SVAKO ODSTUPANJE OD PROJEKTA PRIJAVITI INVESTITORU.
maksimalna uda|jenost tadaka (gnd) je 1m x 1m. Posltro_]er"l_la 110kV - Em >20lxiUo>04 o LUG Light ATLANTYK 2.0 BASIC LED ED 4003805110 021 o LED 4000k 2500 I 0.9 s , DIMENZIJE SE NE SMIJU SKALIRATI/MIJENJATI.
7. Za kalkulacijske povrsine u postrojenjima i centralnom koridoru, maksimalna udaljenost tacaka Perimetri - Em > 10IxiUo>03 Factory 2900m/840 PC opal IP65 D :
(grid) je 0,8m x 1,2m (gledano po uZoj strani). Prostori pored/iza TS - Em > 25l i Uo>0.6 LUG Light | POWERLUG MINI LED 6000Im/740
8. Na portalima u 110kV postrojenju svijetilike predvidjeti na maksimalno 9.8m odnosno 6.8m S2 8 Factory IP65 AS szeroki szary 120212.5L.181.41 1x LED 4000K 6000 Im 0.90 44 W 17 PROJEKTANT: INVESTITOR:
(zavisno od visine portala). Zona 2, maksimalni nivo ima sledece potrebe u pogledu srednjeg nivoa osvjetljaja i ravnomjernosti: ' i
9. Za prostor DEA, pozicije i visine montaZe svijetiljki su fiksne zbog uslova na licu mjesta. Ulaz i Centralni plato - Em > 40Ix i Uo > 0.6 s3 '—lFJGtLight POWERLUG MINI LED 6300Im/740 | 4515 5118131 | 1x LED 4000K 6300 Im 0.90 44W 6 "/ ) CRNOGORSKI /) CRNOGORSKI
10. Refleksije podnih povriina maksimalno 20%. Centralni koridor - Em > 20Ix i Uo > 0.4 aclory siiszan ELEKTROPRENOSNI ELEKTROPRENOSNI
11. Refleksije zidova objekata maksimalno 50%. Koridor RP 110kV' - Em > 40Ix i Uo > 0.5 LUG Light | POWERLUG MINI LED 6350im/740 ———— SISTEM AD ———— SISTEM AD
12. Zbog uticaja stubova portala u postrojenjima, iste je potrebno tretirati u proradunu. Zbog njihove Postrojenja 110kV - Em > 50Ix i Uo > 0.5 s = Factory IP65 25 st. szary 1202125018111 | IxLED4000K | 6350 Im 0-90 e ! Objekat: Trafostanica 110/35 KV Cetinje Lokacija: Kat. parcela broj 3016/2, KO Cetinje 1, Op&tina Cetinje
reSetkaste prirode i uticaja na distribuciju svijetla, iste formirati kao "prozirne" (transparent) sa Perimetri - Em >15Ix i Uo >0.35 oL
refleksijom ne veéom od 50% (reflection factor) i propustom ne veéim od 40% (degree of Prostori pored/iza TS - Em > 25Ix i Uo>0.6 S5 8 Eo PO e P oo00M/T40 | 420212.5L171.41 | 1x LED 4000K 3600 Im 0.90 25 W 6 — _ — _ _ :
transmission). actory i Pripremio: BlaZo Jankovi¢, d.i.e. Tehnicka dokumentacija: Razmiera:
Nezavisna zona (pa|jenje): Spoljna rasvjeta - TS Cetinje R 1:100
DEA prostor - EM > 200Ix i Uo > 0.5 Datum izrade: Prilog: Situacija Broj priloga: Br. strane:
03.2025. god. Podloga za fotometrijski proracun 15 XX



AutoCAD SHX Text
4,00 m

AutoCAD SHX Text
43,00 m

AutoCAD SHX Text
83,00 m

AutoCAD SHX Text
NE

AutoCAD SHX Text
NW

AutoCAD SHX Text
SE

AutoCAD SHX Text
SW

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
#

AutoCAD SHX Text
Name

AutoCAD SHX Text
Parameter

AutoCAD SHX Text
1

AutoCAD SHX Text
CS 1 - DV polja 110kV

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
2

AutoCAD SHX Text
CS 2 - SS 110kV

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
3

AutoCAD SHX Text
CS 5 - Ulaz

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
4

AutoCAD SHX Text
CS 4 - Koridor RP 110kV

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
5

AutoCAD SHX Text
CS 3 - TR polja 110kV

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
6

AutoCAD SHX Text
CS 6 - Centralni koridor

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
7

AutoCAD SHX Text
CS 7 - Centralni plato

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
8

AutoCAD SHX Text
CS 10 - Perimetar 2

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
9

AutoCAD SHX Text
CS 11 - Perimetar 3

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
10

AutoCAD SHX Text
CS 9 - Perimetar 1

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
11

AutoCAD SHX Text
CS 12 - Perimetar 4

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
12

AutoCAD SHX Text
CS 8 - DEA

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
133

AutoCAD SHX Text
CS 13 - Prostor pored TS

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
14

AutoCAD SHX Text
CS 14 - Prostor iza TS

AutoCAD SHX Text
Perpendicular illuminance

AutoCAD SHX Text
13

AutoCAD SHX Text
14


	0 text
	0 bilans
	0 PNK
	0 fotometrija
	p1
	Sheets and Views
	Model


	p2
	Sheets and Views
	Model


	p3
	Sheets and Views
	Model


	p4
	Sheets and Views
	Model


	p5
	Sheets and Views
	Model


	p6
	Sheets and Views
	Model


	p7
	Sheets and Views
	Model


	p8
	Sheets and Views
	Model


	p9
	Sheets and Views
	Model


	p10
	Sheets and Views
	Model


	p11
	Sheets and Views
	Model


	p12
	Sheets and Views
	Model


	p13
	Sheets and Views
	Model


	p14
	Sheets and Views
	Model


	p15
	Sheets and Views
	Model



