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VIEDAIS PILSETU APGAISMOJUMS UN PILSETU
STRATEGISKA EKONOMISKA PLANOSANA

LIGHTING THE BALTIC SEA REGION

Galvenas stratéegijas ekonomiskas attistibas un
vieda pilsetu apgaismojuma savstarpéjai sasaistei

Papildus energijas ietaupijumiem, viedais apgaismojums var veicinat ari pareju uz
ilgtspéjigu pilsétu ilgtermina ekonomisko attistibu

Tris ekonomiskas attistibas strategijas

Uzturét un paplasinat investiciju
apjomu viedajiem pilsétu
apgaismojuma risinajumiem.

Eksisté ievérojams potencials
ekonomiska rakstura ieguvumiem un
energijas ietaupijumam, turklat
pasreizgjas zemas aizdevumu
procentu likmes ir labvéligas vieda
apgaismojuma projektu TIstenosanai

Izmantot vieda apgaismojuma
risinajumus, lai energétiska
pareja klatu par centralo
elementu pilsétu istenoto
klimata parmainu seku
mazinasanas pasakumos.

Vieda apgaismojuma risinajumi
aptver vairakas ilgtspgjigai
attistibai svarigas jomas, kuras
veicina panakumus ilgtermina,
pieméram, energija un digitala
transformacija vai energija un
klimata jautajumi.

NepiecieSams rikoties nekavéjoties, jo investicijas
energoefektivas tehnologijas un jaunu risinajumu
ieviesana nenotiek pietiekami atri2; tas traucé mums
sasniegt ES izvirzitos mérkus klimatneitralitas joma

(nulles limena oglekla dioksida emisijas 2040.gada).
Energoefektivitates uzlabosana ir izmaksu zina

Divkarsot pilsétu centienus
vietéjas kopienas iesaisté un
izveidot jaunus sadarbibas
mehanismus.

Digitalo risingjumu ievieSana
pilsétvidé rada iespéju ieglt datus un
caurspidigu parvaldibu ka jaunus
instrumentus pasvaldibas pakalpojumu
snieguma, bet pilsétas ekonomiskas
attistibas stratégija Sie mérki tiek
izvirziti centra, ir definétas konkrétas
ricibas vai laba prakse, pieméram,
nodroSinot datu aizsardzibu1'.

efektivakais veids, ka pretoties ekonomiska rakstura
riskiem, pieméram, energijas cenu kapumam vai

energodrosibas samazinajumam.
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STRATEGISKA EKONOMISKA PLANOSANA

© Energétiska pareja un
elektribas cenu kapums

Nemot Véra, ka |&tas enerdijas éra tuvojas beigam, ilgtspg&jigas
attistibas paradigma nosaka, ka attieciba uz energijas razosanu
un patérinu bls nepiecieS§ams arvien lielaks ieguldijums gan no
valsts parvaldes puses, gan plasakas sabiedribas, jo pareja uz
atjaunigas enerdijas izmatoSanu nozimé ari zemaku efektivitati
salidzinajuma ar tradicionalajiem enerdijas veidiem.3
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Pilsetu apgaismojums:
energija un ietaupijumi
uzturesana

lelu apgaismojums pilsétas elektribas patérina bilancé parasti aiznemt
vairak neka pusi no kopé&ja patérina, savukart sasniedzamais ietaupijums,
kuru dod pareja uz musdienigam LED tehnologijas izmantojosam
apgaismojuma sistémam, samazina sakotngjas izmaksas lidz 75-90% no
sakotng&jam izmaksam4. Tomér attistitos regionos, pieméram Somija, tiek
uzskatits, ka izmaksu samazinajums, kurs rodas energoefektivaku
tehnologiju ievieSanas rezultata ir paSsaprotams, bet tieSi uzturéSanas
izmaksu samazinajums ir galvenais dzinulis vieda apgaismojuma
projektu istenosanai.

o Apgaismojuma dekarbanizacija:
scenariji vs celakarte

Vienkarss veids, ka savstarpgji saistit ekonomiskas attistibas
planosanu, oglekla emisiju samazinasanas mérkus un vieda
apgaismojuma ievieSanas mérkus, paredz, ka pilsétas izstrada
IstenoSanas planus dazadiem attistibas scenarijiem.

Tomér vél labaks stratégiskais ietvars paredz cela kartes izstradi atrai
dekarbonizacijas mérku sasniegsanai, jo tiek uzskatits, ka uz
modelésanu balstitas pieejas un potencialas attistibas scenariju
novertgjums biezi vien neietver nelineara rakstura izmainas, kuras ir
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tipiskas inovaciju attistibai un cilveku uzvedibai.®

Atsauces:
1 About digital strategy and citizen engagement, skatit timekli : Barcelona Digital 3 Jarvensivu, Paavo et al. Governance of economic transition. Global Sustainable
City Plan 2015—2019: Putting technology at the service of people, Adjuntament Development Report 2019. BIOS research group, Helsinki. Pieejams tieSsaisté:
de Barcelona. https://bios.fi/bios-governance_ of _economic__transition.pdf
2 IEA, International Energy Agency 2014: Capturing the Multiple Benefits of 4 U.S. Department of Energy: Energy Savings Forecast of Solid-State Lighting in
Energy Efficiency and IEA 2013: Tracking Clean Energy Progress. General lllumination Applications. 2016.
5 Rockstréom, J. et al. A roadmap for rapid decarbonization. Science, 2017, vol 355,
issue 6331.
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L u ‘ l A VIEDA PILSETU APGAISMOJUMA PROJEKTU
-

LIGHTING THE BALTIC SEA REGION

Ka finanset ieguldijumus viedaja
pilsetu apgaismojuma
Pastav daudzas iespéjas vieda apgaismojuma projektu finanséSanai, tacu jebkuras

stratégijas pamata ir jabut objektivai konkrétas pilsétas finansiala potenciala novéertésanai,
kas izverté finansgjuma pietiekamibu un elastibu administrativo procediiru piemérosana.

Parvaldibas modeli pasvaldibu
iepirkumos, kas attiecas uz
inovativu energoresursus tauposu
tehnologiju piemérosanu

9 lepirkumu procediira pasvaldibas struktiras ietvaros:
Pilniga procesa uzraudziba, pasvaldiba uznemas visus iespgjamos riskus.

’ Procediiru isteno pasvaldibu izveidoti uznémumi delegéjuma ietvaros:
DaJgja vai pilniga pasvaldibas parraudziba par uznémumu, vairuma gadijumu par
pasvaldibas energijas apgades uznémumu; iesp&jamie riski tiek daliti.

B

’ Energijas raZo$anas un sadales uznémumi ilgtermina ligumu ietvaros:
Sistémas ipasuma tiesibas pieder energijas razoSanas vai sadales uznémumam,
netiek noteikti mérku izpildes raditaji.

’ Energijas servisa uznémumi (ESCO) ilgtermina sadarbibas ligumu ietvaros:
Nav nepiecieSama pasvaldibas lidzdaliba, atbildiba par riskiem un to novérsanu
tiek detalizéta liguma; vienoSanas par garantéto energijas ietaupijuma apméru.
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Galvenie rezultativie raditaji vieda
pilsetu apgaismojuma projektu

o S5 -
finansesana Investiciju ekonomiskas ilgtspéjas
ATMAKSASANAS PERIODS novertéjums augstas neskaidribas apstaklos
' (investicijas / energijas un uzturésanas izmaksu ikgada !'eI? mera ir atkarigs no ricibas p,,OI't'kas
. B izveles un konkretu ricibu istenosanas
ietaupijums) kartibas. Palielinoties prasibam attieciba uz
z PASREIZEJA KAPITALIEGULDIJUMU VERTIBA klimata parmainu seku mazinasanu un pilsétu
. _ . o pielago$anos $im parmainam, ievérojama dala
(PKV = visu naudas plasmu diskontéta vértiba) L e (e UL [ sueE ver Gl
negativu PKV vai zemu IIB. Tomer ari $ados
IZMAKSU UN IEGUVUMU BILANCE gadijumos tiek ieguta svariga informacija
(1IB = kopéjie diskontétie ieguvumi / kopgjas diskontétas talakai Iemumu pienem3anait

izmaksas), lai novértétu izmaksu efektivitati

®
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VIEDA PILSETU APGAISMOJUMA PROJEKTU
FINANSESANAS UN ISTENOSANAS MODELI

® Cik lielai dalai no pilsétas ielu
apgaismojuma tikla tiek veikti
patérina uzskaites meérijumi?

Lai izméritu un novértétu pasreizgjo situaciju pilsétu apgaismojuma
joma, spétu objektivi novertét potencialo ietaupijumu apjomu sistémas
turpmakas attistibas planosana, pilsétam ir nepiecieSams panakt, lai
pakalpojumu sniedzgjs izveido un nodrosina diversificétu patérina
uzskaites sistému, izvairoties no standartizétu likmju piemérosanas.
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© Sistemiski ilgtermina riski, nododot
pamata infrastruktiras pakalpojumu
sniegsanu arpakalpojuma
Izstradajot pilsetas apgaismojuma sistémas finansésanas ievie$anai nevajadzétu bt vienigajam principam apgaismojuma
stratégiju vieda pilsétu apgaismojuma joma, ir nepieciesams sistémas attistiba, jo $ada pieeja var veicinat ari pilsétas teritorialu

paturét prata, ka pilsétu ilgtsp&jas pétnieki ir noradijusi uz to,  fragmentaciju un lidz ar to samazinat ari pilsétas kopgjo ilgtsp&ju
ka augsti tehnologisku risingjumu un pakalpojumu paatrinatai  un pieméarosanos nakotnes klimata un socialajiem riskiem 2

© llgtspéjiga investiciju finansésana: no
infrastrukturas pamatpakalpojumiem
uz tehnologiju nozari

Pedegja laika pétijumi3 un iepriek$gjo ES projektu istenoSanas pieredze# liecina, ka gadijumos,
kad pilséta neattista savas procediras un kapacitati liela méroga inovativu projektu izstradei
un TstenoSanai, tikai uz tirgus principiem balstitu risinajumu izvéle var ari negativi ietekmét
vieda pilsétu apgaismojuma attistibu. Starp daudzajam finanséSanas metodém viena spektra
gala ir metode, kad pilséta tikai samaksa privatai kompanijai, lai ta izstradatu un
nodroSinatu konkrétu apgaismojuma risinajumu, savukart pret&ja pusé ir metode, kas
paredz, ka pasvaldiba attista augstu iekS&jo kompetenci apgaismojuma joma un nodrosina
apgaismes pakalpojumus. Ka pieméru $adai ricibai var minét Hamburgas pilsétu, istenojot
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pilotprojektu projekta LUCIA ietvaros.®

Atsauces:

1 Babovic, Filip and Ane Mijic. Economic Evaluation of Adaptation Pathways for 5 About the Hamburg reference in 2013 see for example: https://www.
an Urban Drainage System Experiencing Deep Uncertainty. Water. 14 March worldfuturecouncil.org /energy-remunicipalisation-hamburg-buys-back-
2019. energy-grids/

N

Viitanen, Jenni and Richard Kingston. Smart cities and green growth:
outsourcing democratic and environmental resilience to the global technology

5 A Vairak par to, ka palielinat ienémumus, izmantojot saules energijas risinajumus
sector. Environment and Planning A 2014, vol. 46.

vai treSo pusu maksajumus par vieda tikla izmanto$sanu — nekustama ipasuma

3 Friedemann Polzin et at. Modes of governance for municipal energy efficiency ekonomikas pieeja decentralizétai saules energijas paneju saraZzotas energijas
services — The case of LED street lighting in Germany. Journal of Cleaner uzskaitei skatit arf Jussi Vimpari: Estimating the diffusion of rooftop PVs: A real
Energy Production 139 (2016). estate economics perspective, Energy 172 (2019).

4 EU Streetlight EPC (energy performance contracting) Project 2014—2017.
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PIENEMSANA ATTIECIBA UZ INVESTICIJAM
VIEDAJA PILSETU APGAISMOJUMA

€ ekonimika | faktu lapa #3
DZIVES CIKLA IZMAKSU NOVERTEJUMS LEMUMU
-

LIGHTING THE BALTIC SEA REGION

Dzives cikla pieejas piemerosana lemumu
pienemsana attieciba uz investicijam viedaja
pilsetu apgaismojuma
Dzives cikla izmaksu (DCl) analize lauj definét investiciju ekonomiskas izmaksas ilgtermina.

Analizes metozu piemérosana attieciba uz viedo pilsétu apgaismojumu joprojam ir vérté€jama
ka izaicinajums, nemot véra ievérojamo neskaidribu apjomu.’

NepiecieSams iegut uzticamu
informaciju (datus) vieda

pilsétu apgaismojuma projektu
dzives cikla izmaksu aprekinam

Dzives cikla izmaksas ir sistémas darbibai visas fazés nepiecieSamo

investiciju pasreiz&ja vértiba.

1. Investiciju izmaksas. lepirkums, projekt&Sana, projekta vadiba,
produktu iegade u.c.

KOPEJAS
DZIVES CIKLA
IZMAKSAS

2. Ekspluatacijas izmaksas. Energijas, uzturésanas
izmaksas, apdrosinasana un administrésana

3. Atlikusi vertiba. Ta ietver, pieméram, talakpardosanas

vértibu, kura var bit ari negativa, nemot véra iespgjamas ATL'KUST EKSPLUA-
demontazas un parstrades izmaksas. VERTTBA TACL]AS
IZMAKSAS

Vieda pilsétu apgaismojuma

projektu sagaidamie
raksturlielumi un riski

Dzives cikla izmaksas ietver investicijas, bet

1. lepirkuma izmaksu palielinajums, inovacijai tas nepiecieams vértét plagik neka tikai
pilnveidojoties, jo var nepietikt savu zinaSanu un iemanu. izmaksas, kuras saistitas ar iegadi. Viedo

. . . L. pilsetu apgaismojuma risinajumu dzives cikla
2. Uzturésanas izmaksu sagaldamals samazinajums un izmaksu analizé konkréto tehnologijas dzives
laba risku parvaldiba |aus lidzsvarot sagaidamo energijas ciklam ir iz8kiro$a nozime kopéjas izmaksas.
resursu cenu pa“e“négano& Tas nozimé ,ka ieri¢u garantijas terminam un

risku dazadoSanai japievers nopietna

3. Augsta sagaidama ipasuma vertiba lietu interneta uzmaniba, lai novertétu iespéjamo

iekartam (savienotajam iekartam), neskaidribas attieciba uz neskaidribu ietekmi ilgtermina ligumos.
sagaidamo LED gaismek|u cenu un to parstrades iesp&am.

Turpinajumu skatit nakamaja lapa p
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DZiVES_CI_KLA IZMAKSU N_OVERTEJUI\_I\S LEMUMU PIENEMgANI:\_
g ATTIECIBA UZ INVESTICIJAM VIEDAJA PILSETU APGAISMOJUMA

© Ka veikt visparigo dzives
cikla novéertegjumu

Lai visparigais dzives cikla novért&jums bitu situacijai
atbilstoss, ir nepiecieSams nemt véra netiesas ekonomiskas
jetekmes un novertét apkartéjo vidi. Ar&jie ekonomiskie
faktori var veicinat tadu negativu vai pozitivu ietekmi izmaksu
vai faktisko izpausmiju veida, kura sakotnégji netika paredzéta,
tacu var tieSi ietekmét tresas puses, pieméram, iedzivotajus.
Galvenais tiesas argjas ietekmes faktors viedajos pilsétu
apgaismojuma risindjumos ir gaismas piesarnojums, kurs
samazina debesu dabisko aptumsojumu naktis2 un ietekmé
kukainu populacijas.?

Dzives cikla izmaksu izvért&juma, salidzinot dazadus variantus,
nepiecieS8ams ietvert ari apgaismojuma iekartu un apgaismes
kermenu Tpasibas (jaudu, spilgtumu, gaismas siltumu u.c.)4.
Vieda apgaismojuma risindjumi lauj risinat Sos jautajumus,
tacu ja netiks izstradata skaidra ricibas programma, art
uzlabojumi nenotiks pasi par sevi:

letveriet gaismas piesarnojuma jautajumus
dzives cikla izmaksu novertéjuma un
iepazistiniet ar tiem savus kolegus.
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Atbilsto$a apgaismojuma piemérs. Porvoo, Somija

Atsitiena paradokss

Atsitiena paradokss ir praksé konstatéts fenomens, kas rada,
ka pieaugot lietotaju pieprasijumam, energoefektivitati
palielinodu panémienu isteno$ana var novest pie mazakiem
energijas ietaupijumiem, nekasakotngji planots. 5t efekta
apmeérus ir grati izmérit un esoSie pétijumi nesniedz skaidru
zinatnisku apliecinajumu atsitiena hipotézei, kura paredz, ka
efektivaku tehnologiju piemérosana noved pie lielaka
energijas paterina).®

Neskatoties uz to, planojot konkrétus vieda apgaismojuma
risinajumus, atsitiena efektu ir nepiecieSams paturét prata un
izvértét caur katra konkréta gadijuma prizmu.

Atbalsts lemumu pienemsanai
augstas nenoteiktibas apstaklos

Kombinacija, kura ietilpst musdienigu tehnologiju izmantosana
un pieaugosas prasibas attieciba uz ilgtsp&ju un klimata parmainu
ietekme uz pilsétam, palielina nenoteiktibas apjomu attieciba uz
|[Emumu pienemsanu par investicijam vieda apgaismojuma
risinajumos. Si neskaidriba nozimé, ka eksperti vai citi par
|[Emumu pienems$anu atbildigie nespégj vienoties par dazado
ietekmes faktoru varbitibu, nozimibu un iesp&amajam sekam.

Sados gadijumos pareizi strukturéta IEmumu pienemsana ir
svarigaka neka konkrétu projektu dzives cikla novértésana. Atbalsts
|[Emumu pienemsanai augstas nenoteiktibas apstak]os ir lietiskas
pétniecibas panémienu kopums, kuru pasvaldibas var izmantot, lai
pienemtu |émumus attieciba uz planotajam darbibam.®

Atsauces:

1 Nenoteiktiba rodas kvalitativu datu nepietiekamibas apstakjos vai izmantosanas
rezultata un parasti izmantota metode $ados gadijumos ir jutibas analize. Ka
piemérus var apskatit: Patrick Ilg et al. Uncertainty in life cycle costing for
long-range infrastructure. Part I: leveling the playing field to address uncertainties.
The international Journal of Life Cycle Assessment. February 2017, Volume 22.

2 Meir, Josiane et al. (eds.). Urban Lighting, Light Pollution and Society,
Routledge, 2014.

3 Avalon C.S.Owens et al. Light pollution is a driver of insect declines. Biological
Conservation. Available online 16 November 2019. The Guardian news quoting
this paper: https://www.theguardian.com/environment/2019/nov/22/light-
pollution-insect-apocalypse.

4 Leena Tahkdamo et al. Life cycle cost analysis of three renewed street lighting
installations in Finland. International Journal of Life Cycle Assess (2012)
17:154—164.

Gillingham, Kenneth, David Rapson, Gernot Wagner. The Rebound Effect and
Energy Efficiency Policy. Review of Environmental Economics and Policy,
Volume 10, Issue 1, 2016.

v

(e}

Helgerson, Casey. Structuring decisions under deep uncertainty. Topoi,
14 August 2018.

Papildus skatit: www.darksky.org
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‘ ekonomikal faktu lapa #4
L u l A DAUDZFUNKCIONALAS TEHNOLOGIJAS UN
-

DARBIBAS MODELI VIEDA PILSETU
LIGHTING THE BALTIC SEA REGION APGAISMBJUMA JOMA

Daudzfunkcionala vieda pilsetu
apgaismojuma risinajumu
ekonomiskie ieguvumi

Ir kritiski svarigi izstradat labi funkciongjosu ekonomisko, institucionalo
un ligumisko ietvaru, kurs ir piemérots vietéjiem apstakliem..

Galvenas sagaidamas Prasibas ietvara
viedas funkcijas izstradei

. . Elektroenergijas neto norékinu sistémas modelis
Energijas razoSana
o o ) ... atbild izaicinajumiem, kas attiecas uz izmaksam,
Pieméram, decentralizéta véja' vai

. . drosam piegadém un CO2 izmeSu samazinajumu.
saules? enerdijas izmanto3ana ...

z Tikla raiditaji Infrastruktiras parvaldiba

Esosie laternu stabi kalpo ka lieliska ... bliva 5G antenu vai citu viediericu, kam
platforma ... nepiecieSama stiprinajuma vieta, tikla izveidosanai.

Uz sensoriem balstiti pakalpojumi Neitrala hostinga darbibas modelis

Lietu interneta tiklu darbibas modelu .. nepiecieSama atvérta vide operatoru darbibai,

attistibai ... kas nepielauj pardevéja blokesanu.*

LED gaismas kermenu izmantosana publiskas
artelpas apgaismosanai ir strauji augosa
tehnologija. Sagaidama vieda pilsétu
apgaismojuma inovacija koncentrésies uz

lietu interneta risinajumu izmantosanu ar 5G

tiklu starpniecibu. Pilsetam, kuras rikosies ka
pirmas 3o tehnologiju parnemsana, bis

lielaka iespéja veiksmigak piemeérot Sos "
risinajumus un piesaistit investicijas vietéjam @
inovacijas ekosistemam..

Turpinajumu skatit nakamaja lapa &
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DAUDZDZFUNKCIONALA_S TEHNOLOGIJAS UN DARBiBAS_
MODELI VIEDA PILSETU APGAISMOJUMA JOMA

o) Ekonomiska ietvara izstrade

daudzfunkcionalam pilsétu apgaismojuma risinajumam

Tikai pareizi izstradats ekonomiskais ietvars vietéjam risinajumam laus panakt, ka tiek ieviesti tadi jauni biznesa
isteno$anas un ienakumu generé$anas modeli, kas dos labumu pilsétas saismniecibai un iedzivotaju labklajibai ilgtermina.
,,Viedas pilsétas” paradigma paredz ari jaunas administrativas parvaldes stratégijas. Daudzfunkcionalu laternu stabu
izblvei vajadzétu apsvert vismaz Sadus faktorus:

’ Elektroenergijas uzskaites / norékinu veids. Normativie akti,

kas paredz neto norékinu sistému (NNS), tiek uzskatiti par
atbalsta instrumentu decentraliz&tas energijas razosanas
nodroSinasana2. NNS paredz, ka sarazota energijapaspatérinam
un energijas parpalikums tiek novértéts ar topasu cenu
(pretstata izplatitajai praksei, kad energijasparpalikums tiek
novertéts ar zemaku cenu neka tas, koiespgjams iegadaties no
tikla).

lelu apgaismojuma laternu ka fiziska balsta izmantosana
citu ieri¢u uzstadiSanai, ieméram, tas var tikt darit 5G antenu
uzstadiSanai. Pieprasijums péc piekluves laternu stabiem var
butmainigs — nepareiza ietvara gadijuma var izveidoties
situacija, kadsaasinas konkurence starp mobilo tiklu
operatoriem par piekluviinfrastruktirai, kas var novest pie
juridiska rakstura darbibampret pasvaldibu, tadéjadi kavejot 5G
sistémas ievieSanas tempu.Pretéja gadijuma — zema
pieprasijuma apstak|os — pasvaldibai varbit nepiecieSams
izstradat atbalsta mehanismus, nevis pieprasitsamaksu par
pasvaldibas infrastruktiiras izmantoSanu antenu uzstadisanai.

9 Energijas datu parvaldiba. pjlsatas apstrada lielus datu
apjomus, ko var izmantot jaunu pakalpojumu izveidosanai vai
eso$o uzlabosanai. Pieméram, lietu interneta sensori, kuri
uzskaita vai méra méra gaisa kvalitati, maksajumus par
automasinu novietosanu, elektroautomobilu uzladi, padara ar
interneta sakaru iericém aprikotus laternu stabus par dabisku
datu informacijas uzskaites vietu. Tomér japatur prata, ka
infrastruktiiras uzturétajs vai pasvaldibas atbildigas
struktdrvienibam ir jadarbojas ka ,,neitralam
apsaimniekotajam”, kas nodrosina gan sadarbibu, gan
konkurenci pakalpojumusniedzgju starpa datu platformas.*

’ Papildu biznesa iespéju izveide. Lietu interneta sistémas
sasaiste ar apgaismes kermeniem var veicinat ari komerciala
rakstura informacijas iegiSanu un apkoposanu, pieméram,
jeglstot informaciju par pircéju vai turistu skaitu un
paradumiem attiecigaja novietojuma.

© !zprotot jauno pakalpojumu modelus:
biznesa modela ,,audekls”

Lai izprastu iespgjas jauniem pakalpojumiem - — E—
P | 1€SPEjas Jauniem pakalpojt ’ | GALVENIE GALVENAS VERTIBU SAIKNE AR PATERETAJU
ko sniedz viedaapgaismojuma projekti, var PARTNERI DARBIBAS PIEDAVAJUMS | PATERETAJIEM | SEGMENTI
izmantot tasaukto biznesa modela ,,audekla” gaisa kvalitates | Atbalsta risinajumu| Gaisa kvalitates Pazinojumi, Viet&jie iedzivotaji
pieeju (skatit pieméru pa labi). Aizpildot }eraudzibas apspriesana, monitorings, informégija par
tricu (, audeklu”) kopa ekt iestade, marketinga ilgtspégjigi pa}(alpo.J.umu
matricu {,,audexiu™) Kopa ar projexta transporta jautajumi, izmaksas| vietéja sniedz&jiem
istenoSana ieintereséto pusu parstavjiem, uznémums, GALVENIE transporta -
. _ fee .. ietéji eéméji isinajumi KANALI
pieméram, tehnologiju piegadatajiem, vietgjle uznemaji | pEsyRsl risinajum .
R - S N i abiedriskais
vietgjiem uznémé&jiem vai pilsétas “:;f)rt’r‘]”e:tab" transports, biznesi
energoapgades uznémuma parstavjiem, var L ZMAKSU STRUKTORA ~ PLOSMA
novertét izmainu efektus un iegit ZM. K U _T UK,TU_ B . 'ENEMUM"_’ I'%J .
itativaku inf _ . _ . Papildu ienemumi pilsétas tarisma Infrastruktdras izmantoSanas
kvalitativaku informaciju par lemumiem informacijas centra uzturésanai maksajumi, ienémumi no tirdzniecibas

vietgjas ekonomiskas attistibas atbalstam.

Atsauces:

1 Informativs piemérs par maza apjoma véja energijas izmantosanas risinajumiem
pilsétas, skatit: The O-Wind Turbine, winner of the James Dyson Award 2018.
(https://www.jamesdysonaward.org/2018/project/o-wind-turbine/).

2 Informativs piemérs par neto norékinu sistému, skatit: Jussi Vimpari, Seppo
Junnila. Estimating the diffusion of
Energy 172, 2019.

3 Informativs piemérs par marketinga infrastruktdras izveidi, skatit:

rooftop PVs: A real estate economics.

https://smartlamppost.com

4 Infromativs piemérs par neitralo apsaimniekotaju, skatit: Nokia BellLabs and City
of Espoo consortium for 5G Lampposts, Luxturrim:
https://www.luxturrimsg.com/new-blog/2019/11/4/nokia-driven-luxturrimsg-sm
art-city-ecosystem-extending.

5 Informativs piemérs par ar 5G antenu uzstadisanu saistitam juridiska rakstura

domstrapibam Lielbritanija, skatit: The Guardian
rollout is being stalled by rows over lampposts”.

19 May 2010, “Revealed: 5G
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LIGHTING THE BALTIC SEA REGION

“Apgaismojuma hierarhijas” izveidoSana

Gudri planots pils€tu apgaismojums samazina gaismas negativas izpausmes un izce|
pils€tas ipasas iezimes.

Kas ir apgaismojuma
heirarhija?

Tapat madistralas ielas parasti ir ievérojami labak apgaismotas

Katrai pilsétai ir raksturiga ipasa dzivesvide: nozimigas &kas vai neka mazas ielas, kuras nav intensivas satiksmes.
pieminekli, kur lauj iepazities ar pilsétas véstures vai kulttras Apgaismojumu var izmantot, lai cilvekiem biitu &rta
mantojumu, publiska artelpa ar raksturigu atmosféru, unikalam parvieto$anas pilsétas parkos ari diennakts tumsaja laika.

ainavam, komercuznémumiem un dzivojamo apbivi." 2 .o . L - .
Aptumsota vidé mums ir nepiecieSams mazaks gaismas

Apgaismojuma hierarhija attiecas uz nozimiguma pieskir§anu daudzums, lai konkrétiem objektiem pieskirtu Tpasu telpisko
pilsétvides Tpasas telpiskas struktiras dazadiem limeniem. akcentu, savukart lai to panaktu gaisakajas pilsétas teritorijas,
Pieméram, ratsnama fasadei un nevis lielveikalam vajadz&tu bat ir nepiecieSams vairak gaismas. Apgaismojuma hierarhija Jauj
vienai no pasam izgaismotakajam vietam visa pilséta. nodroSinat, ka arf tumsakas vietas nezud drosibas sajuta.

Apgaismojuma hierarhijas merki
Apgaismojuma hierarhijas vai apgaismosanas generalplana izstrada
sistému, kura tiek risinatas sabiedribas dazadas vajadzibas.

9 Kvalitativa koncepcija palidz izprast teritorijas struktdru.

9 Apgaismojuma dizains pieskir pilsétai unikalitati.

9 Apgaismojums savieno galvenas pilsétas telpas.

9 Apgaismojums uzlabo raksturu un télu apkaimés.

9 Apgaismojuma hierarhija paredz aptum3ojamas teritorijas.

® Apgaismoganas generalplans ir viens no pilsétas télu veidojosiem
elementiem.

Photo: Topi Haapanen

Ka izveidot apgaismojuma hierarhiju?

9 Defingjiet apgaismojuma hierarhijas mérkus.

& Nosakiet apgaismojuma kategorijas atskirigam pilsétvides

apaksstruktdram. Apgaismojuma hierarhija vai apgaismosanas
.. L . . generalplans veicina pilsétvides ilgtspéju.
¥ Savstarpgji sasaistiet jau izstradatas saistitas koncepcijas. Apgaismojuma hierarhijas izstrade palidz

. izvairities no probléemam, kas saistitas ar

® izprotiet telpiskas saiknes starp dazadam pilsétas apkaimém. gaismas piesarnojumu.

9 Ipasi akcentgjiet pilsétas arhitektoniskas vértibas.

®
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APGAISMOJUMA HIERARHIJA

Kam pievérst ipasu uzmanibu pilséta?>>

Izstradata apgaismojuma hierarhija Jauj sabiedribai labak izprast  pjemérs: Binnenalsteras ezers Hamburgas vésturiskaja dala ir tumsa

svarigako pilsétas vietu, €ku nozimi. Apgaismojums Jauj atklat vieta pilsétvide. Tacu ezeram apkart esoSo &ku fasades tiek izgaismotas
pilsétas panoramu un svarigakas pilsétvides struktiiras, akcentéjot ar siltu baltu gaismu. Fonafsqsals'pllsetas ratsnams, kuram ir ge_astunsl;a
~ S ool } oo un politiska nozime, ir spozak izgaismots neka tam tuvuma esosas biroju
konkrétu teritoriju unikalas iezimes. Veiksmigi izstradata &kas vai veikali. Sis piemérs rada, ka relativi neliela teritorija var izveidot
apgaismojuma hierarhija palidz iedzivotajiem, sniedzot vizuala apgaismojuma hierarhiju no pilnigi tumsas lidz spozi izgaismotai vietai,

rakstura vadlinijas telpas identitates noteik&ana. izlietojot tikai nelielu gaismas daudzumu un energijas apjomu

Apgaismojuma hierarhija
lauj samazinat kopejo
gaismas spilgtumu pilseta
un gaismas piesarnojumu

Apgaismojuma hierarhija var noteikt gan maksimalo
apgaismojuma limeni konkrétam teritorijam vai &ékam pilsétvideé,
gan zemaka apgaismojuma limeni vietas, kur liels apgaismojums
nav nepiecieSams. lzmantojot So pasu principu, var noteikt, ka
privato teritoriju apgaismojuma limenim vienmér ir jabit
zemakam neka apgaismojumam prioritarajos novietojumos.
Kopéjapilsétas apgaismojuma shéma ir svarigi pievért uzmanibu
arispilgtuma raditajiem. Izmantojot apgaismojuma hierarhiju,
pasvaldiba var izvirzit saistosas prasibas privatmaju, veikalu
skatlogu, logu, sienu un jumtu izgaismosanai.

Piemérs: Hamburgas ratsnama fasades izgaismojuma limenis nav parak augsts
— tas ir tikai 3-4 kandelas uz virsmas kvadratmetru.

Photo: Brandi Lichtdesign

Apgaismojuma hierarhija
lauj panakt augstaku personiskas drosibas limeni

Apgaismojuma hierarhija attiecas ari uz ielu apgaismojumu. esoSam vietam, lai novérstu atspidumu, taja pasa laika
Izstradajot hierarhisku dalijumu, respektgjot dazados pilsétas saglabajot ielu apgaismojuma limena viendabigumu. Ir svarigi
ielu vai celinu tipus, satiksmes intensitati, dabas vidi un nemt véra ari kop€jo apgaismojuma apméru publiskaja
satiksmes drosibu, pasvaldiba var panakt, ka tiek samazinats artelpa.

kopgjais apgaismojuma limenis pilséta vienlaikus nodrosinot, ka

o - - _ o Piemérs: Celinu izgaismoSana pilsétas parka. Sabiedribas drosibai ir
sabiedribas drosiba netiek ietekméta negativa veida. p) £ P

svarigak, ka tiek izgaismots centralais celin$ ar augstako parvietosanas
Cilvaka red - CEkir ilot Tadal ir loti . intensitati, nevis izgaismojot maksimali daudzus celinus, tadéjadi
fiveka redze reage uz atskingu sprigtumu. fadej ir Joti svarigl samazinot parvietosanas intensitati teritorija.

nodrosinat péc iespgjas zemaku kontrastu starp dazadam blakus

Atsauces:

1 Oldenziel, Ruth et al: (2016): Cycling Cities: The European Experience. Hundred 3 Gouvernement du Grand-Duché de Luxembourg (2018): Mouvement
years of Policy and Practice. Eindhoven/Munich. écologique (Leitfaden ,,Gutes Licht* im Aufienraum fiir das Groftherzogtum
Luxemburg. Wirkung néchtlicher, kiinstlicher Beleuchtung auf Fauna und Flora).

2 Light on the green path (2017): https://lightingmetropolis.com/projects__post/
Luxembourg. www.emwelt.lu

light-on-the-green-path/
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Gaismas piesarnojums ietekme
biologisko daudzveidibu

Ir svarigi aizsargat dabas vidi no apgaismojuma negativas ietekmes. Mdsu
labklajiba ir atkariga no dzivnieku spgjas nodrosinat apputeksnésanu.

Gaismas piesarnojuma ietekme
UZ bio I Og isko da UdZVEidTbU Dabiska gaisma kontrolé dzivo

organismu biologiskos diennakts
ciklus un ietekme ari sezonalos
procesus. Nevajadzigs maksliga
apgaismojuma apjoms izraisa
nopietnus traucéjumus Sajos

Daudzi organismi, tai skaita cilvéki, ir attistijusies apstaklos, kurus ir noteikusi
biologiskie diennakts cikli; tie veidojas, dabiski nomainoties dienai un naktij. Siem
cikliem ir svariga loma metabolisma un augsanas procesos, ka ari uzvediba.

levérojama dala pasaules dzivas radibas ir nokturnali jeb nakts dzivnieki (30% biologiskajos procesos. Gaismas
mugurkaulnieku un vairak neka 60% bezmugurkaulnieku). piesarnojums izraisa daudzu dzivo
Makelies oai tivi ietekma biolodisko daudzveidibu. izmainot dzi . organismu navi un negativi ietekmé
a S|_ga gaisma nega |vv| |le_e .m_e io og_ls 0 daudzveidibu, izmainot dzivo organismu ari cilvéku veselibu.
uzvedlb'u dle.rt\e.lkts .tur'ns?J;i |a|l$a. Plemera'm, kukalpus pievelk |e!u apgalsme§ B Aptuveni 50% no visam zinamajam
kermeni. Vacija ir veikti pétijumi, ka katrs ielu apgaismes kermenis vasaras laika ik dzivnieku sugam ir kukaini, kuriem ir
dienu nogalina ievérojamu daudzumu kukainu. ArT putni, zivis un abinieki klds loti svariga loma apputeksnésanas
dezorient&ti maksliga apgaismojuma. Tas noved pie %o dzivo radibu bojaejas spéku nodrosinasana. Kukaini ir Tpasi jutigi

pret gaismu. Tadé| pilsétas

izstkuma vai savstarpéju sadursmju rezultata. Vél jamin, ka gaismas piesarnojums var £ . L .

- - - = .. . == s . apgaismojuma risinajumu attistiba ir
negativi ietekmét arm nakts pléséju populacijas, jo dabiska vidé tie dodas medibas tikai loti svarigi ieverot prasibas dzivas
diennakts tumsaja laika. dabas aizsardzibai.

Maksligais apgaismojums ietekmé arT augus. Tas pagarina augsanas periodu un

izraisa atraku lapu nokrisanu, tadé&jadi radot negativu ietekmi uz apstadijumiem.’

Ka aizsargat biologisko
daudzveidibu no gaismas
piesarnojuma***

9 Samazinot kopigo maksliga apgaismojuma limeni.

9 Izmantojot tadus apgaismes kermenus, kas nodrosina gaismas
izplatiSanos tikai vajadzigaja virziena.

9 Izvéloties silto balto gaismu publiskas artelpas apgaismojumam.

9 Izstradajot regulgjumu maksimali pielJaujama apgaismojuma apjomam,
gaismas kermenu lielumam un novietojumam uz reklamas stendiem. ﬁ

9 lerobeZojot starmesu izmantosanu.
9 lIzvEloties gaismek]us ar aizsargtiklu.

9 Samazinot apgaismojuma spilgtumu dabas pamatnes teritoriju vai
parku tuvuma.

& Izmantojot gaismas kontroles sistémas, lai samazinatu apgaismojuma
[imeni zemas intensitates satiksmes apstak|os.

0 DP®
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GAISMAS PIESARNOJUMS UN BIOLOGISKA DAUDZVEIDIBA

Palielinata gaismas spilgtuma
izraisitas sekas

Arvien vairak un vairak pilsétu parveido savu publisko artelpu par
dzivojamo teritoriju, tadgjadi palielinot maksliga apgaismojuma
ipatsvaru diennakts tumsaja laika. Pédgjo dekazu laika lielako pilsétu
apgaismojuma spilgtuma raditaji ir strauji palielinajusies. Pieaugoss
spilgtuma limenis veicina pozitiva téla veidoSanu un cilveki tiecas likt
vienlidzibas zimi starp ievérojamo apgaismojuma limeni un drosibas
sajutu. Tomér vienlaikus zaudé daba, jo samazinas biologiska
daudzveidiba.

Pilsétvidé kukaini pulcgjas ap gaismas avotiem un iet boja spéku
izsikuma rezultata, klustot par vieglu laupijumu, cieSot no partikas
trikuma vai apdedzinoties spuldzu karstuma. Tas nozimé, ka
gaismas piesarnojums nodara kait&umu kukainiem, samazinot to
kopgjo populaciju un izmainot kukainu sugu savstarpgjo proporciju.
Rezultats ir negativa ietekme uz kopigo dzivnieku baribas kédi.

Turklat ari migréjoSie putni uz zivis var apjukt maksliga
apgaismojuma ietekmé. Tas noved pie nevajadziga energijas patérina
un telpiskas dezorientacijas, lidz ar to migracijas procesi nenorisinas
vajadzigaja apjoma un kvalitaté. Tas sugas, kuras barojas diennakts
gaisaja laika, apgaismojuma apstak|os paildzina baribas uznemsanas
laiku, savukart nakts plésgjiem Sis laiks samazinas.

Ari cilvéki nav iznémums. Gaismas piesarnojums negativi ietekmé ari
cilvekus. Maksligais apgaismojums nakts laika ietekmé& miega
hormonu jeb melatonina izstradi un var novest pie bezmiega
simptomu attistibas.

Photo: Shutterstock

Kur, kad, un cik daudz gaismas?

Ir svarigi izstradat tadas pilsétu apgaismojuma koncepcijas, kas 9 Aprékinat un nodrosinat tikai tadu maksliga apgaismojuma
nem Vvéra potencialo ietekmi uz biologisko daudzveidibu un Jauj apjomu, kas saudzé apkartgjo vidi un tuvuma dzivojosos
izvairities no neatbilsosiem apgaismojuma risinajumiem (&ku organismus.

fasadés vai debesis), kas var negativi ietekmét apkartgjo vidi.

Pielaujamas gaismas apjoms ir atkarigs no apbuves intensitates

un tipa. 9 Uzstadit pagaidu apgaismojumu, lai precizi noteiktu, kads ir
nepiecieSama apgaismojuma apjoms konkréta novietojuma.

9 Izmantot apgaismes kermenus, kas nepielauj tiesu kontaktu.

Izstradajot apgaismojuma risingjumus dazadiem pilsétas svétkiem

vai lielformata reklamas plakatiem, kas paredz LED gaismek]u 9 Izslégt maksligo apgaismojumu zemas satiksmes
izmanto$anu, ir jaizverté pasakumu norises vieta, p&c iespgjas intensitates apstaklos un dzivnieku migracijas vai nakts
jacendas samazinat ietekmi uz apkartné mito$ajam sugam. medibu laika.
Atsauces:
1 Hénel, Andreas (2019): Light pollution in cities — challenges between 3 Fisher, Luci (2016): Understanding light pollution. In: Cities and lighting.
marketing, public safety and environment. (Unpublished) Presentation The LUCI network magazine. No. 8-2016; pp 14-19.
07.1.2019 — Workshop-Economy of Public Lighting. Hamburg. 4 Haupt, Heiko (2013): Lichtverschmutzung und die Folgen fiir Zugvogel.
2 Eisenbeis, Gerhard (2013): Lichtverschmutzung und die Folgen fiir nachtaktive In: Held, Martin/Hdlker, Franz/Jessel, Beate (Edit.). Schutz der Nacht —
Insekten. In: Held, Martin/Hdlker, Franz/Jessel, Beate (Edit.). Schutz der Nacht Lichtverschmutzung, Biodiversitdt und Nachtlandschaft. Bundesamt fiir
—Lichtverschmutzung, Biodiversitat und Nachtlandschaft. Bundesamt fiir Naturschutz. Bonn.

Naturschutz. Bonn.
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L u ‘ 'l I TUMSA PILSETA

P
LIGHTING THE BALTIC SEA REGION

Tumsas saglabasana pilseta

Aptumsotu debesu saglabasanai ir jablt svarigai sastavdalai kopgja pilsétas apgaismosanas
koncepcija. NepiecieSams izvairities no parmeériga apgaismojuma, jo diennakts tumsais laiks
ir neatnemama dabas vides sastavdala.

Kur ir tumsas debesis?

Spilgts apgaismojums parasti tiek asociéts ar pozitivam
emocijam. Gaisma tiek uzskatita par raksturlielumu modernajam
laikmetam un ekonomiskajai labklajibai. Strauja riipnieciska
attistiba laika gaita ir veicinajusi, ka pilsétas kst arvien labak
apgaismotas. Liels tieSas un netiesas jeb atstarotas maksligas
gaismas apjoms ar gaisa esoso mikroskopisko dalinu palidzibu
tiek izplatits pilsétvidé. Ta rezultata ta sauktais gaismas kupols,
kurs ieklauj pilsétas, ik gadu palielinas par vairak neka 5%. Sis
process ir novedis pie situacijas, ka daudzviet pilsétas
naksnigajas debesis vairs nav iesp&jams redzét zvaigznes.'
Izveidota gaismas kupola dé] tas zvaigznes, kuras veido Piena
celu, naktis vairs nav redzams. Pilsétnieku jauna paaudze vairs
nevar savam acim parliecinaties par tiem véstures un kultdiras
aspektiem, kuri saistiti ar debesu kermeniem. zinatnieki ir spiesti
parvietot savas observatorijas un attalakam teritorijam arpus
pilsétvides un samazinoties observatoriju izblvei piemé&rotam
teritorijam, tiek ierobezots ari astronomisko pétijumu klasts.

Metodes, ka nodrosinat
tumsas debesis pilsetvidé

9 leklaujiet astronomijas elementus publisko skolu macibu

Topi Haapanen

Photo.

I | .

s&ta nodrosina pietiekamu debesu aptumsoSanu. Porvo, Somija.

programma. Piem@rs, ka pil

9 Istenojiet informativus pasakumus, darbnicas un diskusiju
forumus, lai risinatu problému jautajumus, kas ir saistiti ar
maksliga apgaismojuma negativajam ietekmém, organizgjiet

pilsétas iedzivotajiem pastaigas tumsa pilsétvide. Ta saukto tumsas zonu identificéSana lauj atgriezt

sajutas, kuras rodas, vérojot zvaigznes naksnigas
debesis. Darbibas, kuras lauj saglabat nepiecieSamo

9 Izstradajot pasvaldibas saisto$os noteikumus, nodrosiniet,
ka teritorijas ap observatorijam ir zinatniskas izpétes ‘ tumsas daudzumu pilsétvidé, lauj panakt ari
vajadzibam pietiekams tumsas daudzums. energijas efektivaku izmanto3anu un veicina
pilsétas ilgtspéju. Vienlaikus janodrosina, ka
9 Izstradajiet tadas pilsétas attistibas stratégijas, kas ietver aptumsoto teritoriju izveido$ana nepasliktina
drosibas apstaklus un iedzivotaju drosibas sajutu.

videi draudzigu un ilgtspgjigu risindjumu pielietosanu
pilsétas apgaismojuma sistémas planojuma un izbave.
Turpinajumu skatit nakamaja lapa &
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TUMAS PILSETA

Gaismas piesarnojuma
samazinasana>**

9 Samaziniet kopigo pilsétas emitétas gaismas apjomu.

9 Izmantojiet tadus gaismek]us, kas nodroSina tieSu un
meérk&tu, nevis izkliedétu gaismu.

9 Péc iespéjas izvélieties silto balto gaismas krasu
publiskajam apgaismojumam.

9 lIzstradajiet noteikumus, kas regulé lielgabarita
reklamas stendu maksimalo gaismas daudzumu,
laukumu un novietojumu.

9 Nosakiet aizliegumu vai samaziniet debesu
izgaismoSanu ar spécigiem gaismas kliem.

9 Izveidojiet aptumsotas teritorijas, kuras ir patikama
atmosféra, lai dotu pilsétniekiem iespgju iejusties
tumsa un vérot zvaigznes.

9 Izveidojiet aptumsotas teritorijas, kuras ir patikama

atmosféra, lai dotu pilsétniekiem iespgju iejusties
tumsa un vérot zvaigznes.

© Photo: Finn Leth, Samso

9 Izstradajot apgaismojuma sistémas projektu, Kragemosen ir viena no tam Danijas salas Samsg vietam, kur gaismas
pievérsiet nopietnu uzmanibu vides aizsardzibas piesarnojums ir tuvs nullei.
prasibam.

,,Jumso debesu parku” un
,,Jumso debesu kopienu” pieméri

Eiropa ir vairakas vietas, kuras ir oficiali apstiprinatas ka ,,tumso debesu Paildus tam, iedzivotaju brivpratigi izveidotas , tumo
parki” vai ,,tumso debesu aizsargajamas teritorijas”. TumSo debesu parku  debesu kopienas” veic ari sabiedribas izglitibas funkciju,
izveides mérkis ir nodrosinat, ka naktiattiecigaja teritorija valda dabiska veicinot augstas kvalitates gaismeklu izmantoanu.
tumsa un maksligaapgaismojuma limenis apzinati tiek samazinats, lai $adu kopienu darbiba var radit pievienoto ekonomisko

aizsargatu vietgjas ekosistémas un nodrosinatu, ka ir pilnvértigi redzamas  vartibu un jaunus tairisma produktus.
naksnigas debesis. $ada riciba veicina, ka iedzivotaji sanem svarigu o
kultdiras, izglitibas un ainaviskas uztveres pievienoto vértibu. Tumso Piemeri Vacija: Westhavelland (tumso debesu aizsargajama
. e . " oo teritorija), Rhon (tumso debesu aizsargajama teritorija), Fulda
debesu aizsargajama teritorijas papildus nodroSina arizinatniskas izpétes (tuméo debesu kopiena).5
iespé&jas. Sajas teritorijas pils&tnieki ar neapbrunotu aci var vérot Ménesi,
zvaigznes, reizém ari spozakas planétas un pat Piena celueye.

Atsauces:

1 Fisher, Luci (2016): Understanding light pollution. In: Cities and lighting. 4 Gouvernement du Grand-Duché de Luxembourg (2018): Mouvement écologique
The LUCI network magazine. No. 8-2016; pp 14-19. (Leitfaden ,,Gutes Licht* im Auf3enraum fiir das Grof3herzogtum Luxemburg.

2 Corten, Isabelle (2016): Participative light planning. In: The LUCI network Wirkung néchtlicher, kiinstlicher Beleuchtung auf Fauna und Flora). Luxembourg.
magazine. No. 8-2016; pp 28-29. www.emwelt.lu

3 Held, Martin/ Hélker, Franz: (2013): Okologie der Zeit und kiinstliche 5 https://www.darksky.org/our-work/conservation/idsp/communities/
Beleuchtung in der Nacht. In: Held, Martin/Hélker, Franz/Jessel, Beate (Edit.). https://www.darksky.org/our—work/conservathnlld.sp/communltles/fulda—germany/
Schutz der Nacht — Lichtverschmutzung, Biodiversitit und Nachtlandschaft. https://www.darksky.org/our-work/conservation/idsp/reserves/rhon/
Bundesamt fiir Naturschutz. Bonn. https://www.darksky.org/our-work/conservation/idsp/reserves/westhavelland/

Skatit ari: www.darksky.org
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VANDALISMS

Vai apgaismojums palidz samazinat

vandalismu? Ka aizsargat sabiedrisko
Ipasumu no sabojasanas

Ikviena pilséta ir sastopami dazadi pilsétvides un teritorijas izmantosanas veidi. Pilsétu
apgaismosanas sistémas planosana un organizésana ir nepiecieSamas identificét ari tas vietas,

kuras tiek konstatéti vandalisma gadijumi.

ritenbraucgju tunelos, struklakam un citviet.

vandalismu saistito problému skaitu.

Vandalisms: parkapumi, kas attiecas uz tiSu
citiem piedero$a TpaSuma bojasanu, tiek
kvalificeti ka , fizisks bojajums” , ,,apzinata
tisa riciba” , ,,citiem piedero$s” .

5 . : : .
. Publiskais apgaismojums un vandalisms

Pasvaldibam ir jasaskaras ar situacijam, kad tiek bojats publiskais ipasums. Bojajumi attiecas
ne tikai uz izsistiem apgaismes kermeniem, bet ari uz sabiedriska apgaismojuma
infrastruktdru, privatiem TpaSumiem, apgaismojumu vilcienu un autobusu pieturas, gajgju vai

Apgaismojums ir svarigs visparigas drosibas faktors misu ikdienas dzivé. Tas palidz noveérst
noziegumus un laikus identificét potencialus apdraud&juma avotus. Jau ilgus gadus
pasvaldibas un apgaismes uznémumi ir izmantojusas apgaismojumu, lai samazinatu ar

Tomeér lielaks gaismas daudzums automatiski nenozimé augstaku drosibas limeni.
Izgaismota zemes virskarta nenodroSina, ka tiek izgaismotas ari debesis. Vieds
apgaismojums, kurs Jauj vérst gaismu vélamaja virziena, izveido un nodroSina lidzsvaru starp
nepiecieSamo drosibu un apgaismojuma limeni. Ja pasvaldiba izverté iesp&jamos riskus, ta

var samazinat ielu apgaismojuma limeni, kas veicina izmaksu un energijas samazinasanos,

bet vienlaikus iedzivotaji nezaudg drosibas zina.

SPILGTAK - TAS

2011.gada veikta izpéte attieciba uz Londonas ielu apgaismojumu un kriminogéno situacijupilséta rada,
ka nav pamata, lai apgalvotu, ka augstaks apgaismojuma limenis pats par sevinoved pie pazeminatas
noziedzibas limena. Nepareizi planots apgaismojums, kurs nevajadzigiizce| cilvékus vai ipaSumu,

N ENOZIME DRO gAK patiesiba var izraisit pretgju efektu. Cits pétijums, kurs tika veikts Cikaga Chicago Alley Lighting

projekta ietvaros? parada saikni starp spilgti izgaismotam ielam un ielu noziedzibas apjomu.

Galvenie faktori atbildigai apgaismosanai:
samazinat tumsas aizsega apmeru

Apsvérumi noziedzibas limena samazinasanai publiskaja artelpa:

& Nodrosinat kvalitativu apgaismojumu nozimigakajos novietojumos: ja kadu iemeslu dél
nav iesp&jams izgaismot visu &ku, staciju vai tuneju apkartni vai telpu, gaismas akcentu var
koncentrét uz ieejas durvim, kioskiem, parejam, krustojumiem, logiem, ventilacijas iekartam,
Zogiem, sienas paneliem, trepém un lidzigam vietam.

9 Panakt, ka apgaismojums kalpo ka droS$ibas sajitas veicinatajs: vélams, lai tiktu

apgaismots viss €kas vai eku argjais perimetrs, kas palidz samazinat un novérst nelikumigu
darbibu Tstenosanu.

9 Apgaismojums sabiedriska transporta pieturas, automasinu un velosipédu novietnes:
pareizi izplanoti un attiecigi izkartoti apgaismes kermeni publiskaja artelpa Jauj gaismai
izplatities vienmeérigi, tadgjadi aizsargajot sabiedrisko paSumu no vandalisma aktiem un
laujot So teritoriju lietotajiem justies drosi.

®°
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Publiska ipasuma bojasanai ir
vairaki céloni, pieméram,
vienkarsoti pilsetplanosanas
risinajumi - vienveidiga apbive,
tumsas vietas, iepirkSanas centri
pilsétu nomalés u.tml. Méginiet
noteikt, kur jusu pilseta ir
augstaka publiska ipasuma
bojajumu veikSanas intensitate
un identificéjiet problemu
célonus. Nodrosiniet sabiedribas
lidzdalibu un iesaistiet vietéjos
iedzivotajus uzraudziba, ka ari
informéjiet tos par iespéjamajiem
drosibas apsvérumiem konkrétaja
apkaime

Turpinajumu skatit nakamaja lapa &
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Panémieni, ka samazinat
bojajumu skaitu vietas, kuras
biezi notiek vandalisma akti

Dazadiem publiskajiem pakalpojumiem ir nepiecieSami atskirigi
risinajumi. Ka piemeérus var minét publiskos liftus, tualetes,
sabiedrisko transportu, tunelus, parkus Sauras ietves u.c.

9 lzvietojiet gaismas kermenus stratégiskos novietojumos visapkart
pasumam, izmantojiet kustibu sensoru ierices, tadgjadi panakot,
ka gaisma kalpo ka attuross faktors jebkadu kriminalo aktivitasu
iespéjamibai teritorija.

9 Uzstadiet LED tehnologijas baltas gaismas sistémas, lai izveidotu
piemérotus apstaklus kameru izvietoSanai. Atskiriba no daudziem
citiem plasi izmantotiem gaismek|u tipiem, LED tehnologijas balta
gaisma atdarina dienasgaismu un izgaismo priekSmetus konkrétas
telpas vai teritorijas.

9 Izmantojiet garakus laternu stabus, lai izvairitos no gaismek]u
sabojasanas.

Piemeérs: Hamburga pasvaldiba ir noteikusi, ka laternu stabu augstumam ir
jabut ne mazakam ka 2 metri. Zemaki publiskas artelpas apgaismes kermeni
Hamburga netiek lietoti, lai samazinatu bojajumu veikSanas riskus.

Augsa: Alter Elbtunel, Hamburga, Vacija. V&sturisks
publisks gaj&ju un velosipédistu celind zem Elbas upes.
Apaksa: Sabiedriska transporta mezgls Gamlestads Torg,
Geéteborga, Zviedrija.

VANDALISMS

Ka izvéléties izturigus gaismas kermenus

9 lepazistieties ar razotaja veiktajam gaismeklu izturibas parbaudém.
9 Noskaidrojiet, kada ir gaismas kermenu drosibas un/vai ilgtspéjas kategorija.

9 lIzvélieties gaismas kermenus, kuri ir izstradati, lai palielinatu izturibu pret
fiziskiembojajumiem: $adiem gaismas kermeniem piemit mehaniska rakstura
Tpasibas, kuras |aujaizsargat no sapléSanas, pieméram griti sabojajami vai
izjaucami, aprikoti ar ipasSiemstiprinajumiem vai skrivém, piemit liela mehaniska
pretestiba. Pieméram, tadus varuzstadit vietas, kur ir liela cilvéku plasma.

9 Apgaismojumu vietas, kuras ir augsta vandalisma aktu iesp&jamiba, pieméram,
pazemes parejas, uzgaidamajas telpas, autostavvietas un citur parasti raksturo
gaismekli ar nertsgjosa térauda vai aluminija ietvaru, pret mehanisku ietekmi
izturigs karkass un droSibas slédzi, atra un vienkarsa uzstadiSana, ar kabeJu
kanaliem, kas lauj nodrosinat elektribas pieslégumu dazados bavniecibas

Photo: Michael Zapf

Photo: Goteborgs Stad

risinajumos.
Atsauces:
1 Steinbach, Rebecca; Perkins, Chloe et al. (2015): London Street Lighting: 2 Morrow, Erica N.; Hutton, Shawn A. et al. (2000): Chicago Alley lighting
https://jech.bmj.com/content/jech/69/11/1118.full.pdf Project: https://www.csu.edu/cerc/researchreports/documents/

ChicagoAlleyLightingProject2000__000.pdf
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LIGHTING THE BALTIC SEA REGION

Privata sektora loma publiskas
artelpas apgaismojuma planosana

Sadarbibas paplasinasana starp sabiedrisko un ar privato sektoru nodrosina
dazadu pilsétas attistiba ieintereséto pusu iesaisti.

leguvumi no privata sektora iesaistes
pilsétas apgaismojuma planosana“’

Pateicoties urbanizacijai, notiek strauja pilsétu attistiba, un tas galvena izpausme ir
pieaugoss iedzivotaju skaits. Tas noved ari pie rlpniecisko un komercialo teritoriju
platibas straujas palielinasanas. Ja energijas izmantosana tiek koncentréta L

ierobezota telpa, palielinas gaismas piesarnojuma apjoms, kam ir ievérojama —— | TTT‘
ietekme uz cilvéku veselibu un vides ekologiju. e" o ) - -
Ir nepiecieSams, lai pilsétas identificétu un definétu konkrétas mérka teritorijas, to | ‘ ) ' =
tipus un uzrunatu ar tiem saistitas mérka grupas, pieméram, razoSanas uznémumu, | -3 II' 1
mazumtirgotaju, sporta un atpitas jomu parstavjus, Jaujot tiem iepazities ar ' 1 .
ilgtspgjiga apgaismojuma koncepcijam un risingjumiem. lzveidojot partneribas |

modelus starp publiskajiem un privatajiem partneriem, pilsétas spés piedavat un - :
istenot vienotu un aptverosus pilsétas pagaismojuma planus, kuri Jaus samazinat ’ ' 3 il ] 1.,
kopégjas pilsétvide izkliedétas gaismas daudzumu un tadgjadi samazinas ari gaismas i &3
piesarnojumu. Privata sektora iesaiste $adu planosanas dokumentu izstade ir
pamata veiksmigai nakotnes planosanai un attistibai.

Photo: Brandi Lichtdesign

Virziba uz apdzivojamam un ilgtspejigam
pilsetam prasa dazadu merka grupu -
razotaju, tirgotaju un citu — iesaisti.’

ANO ir izstradajusi Ilgtspgjigas attistibas mérkus, lai sniegtu vadlinijas
ilgtspéjigu sabiedribu izveidei visa pasaulé. Sie mérku vida ir tadi mérki ka
,,Cienigs darbs un ekonomiska izaugsme” (8.mérkis) un ,,llgtsp&jigas
pilsétas un kopienas” (11.mérkis).

>

Ripnieciskas teritorijas vairuma gadijumu ir izvietojusas teritorijas arpus

> pilsétas centra, lidzas dabas pamatnes teritorijam. Sis teritorijasizmanto$anas
veids biezi apdraud vietgjas ekosistémas, jo tiek ieviestineefektivi, nepievilcigi
risindjumi, maksliga apgaismojuma daudzums irparak liels un pietrikst
izpratnes par ilgtspéjiga apgaismojumakoncepcijam.

Photo: Shutterstock

> Pilsétam vajadzétu ietver $is ripnieciskas teritorijas kopé&ja apgaismojuma plana L. . .
. . o . _ . L2 . lesaistiet privatos partnerus un plasaku
}Jn II’IVQ?‘UCIJU struktura,' korlsultej_o's u;nemejus par tiem plgmerotlem pllseFas . sabiedribu, pieméram, veikalu
izvélétajiem arhitektoniskajiem risinajumiem un vélamo gaismas kermenu izvéli. ipasniekus, raZotajus, sporta klubus,
pilsétas kopéja apgaismojuma planu
izstrade, ka ari to istenosanas laika.

& Gaismas piesarnojumu var izraisit arf skatlogu apgaismojums
mazumtirdzniecibas teritorijas pilsétu centralajos rajonos. Tadgjadi ir
nepiecieSams skaidrot un motivét tirgotajus izvéléties ilgtspgjigus
apgaismojuma risinajumus veikalu skatlogu izgaismosanai, pasi nakts stundas,

kas veikali ir slegti. Turpinajumu skatit nakamajalapa &
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SADARBIBA AR PRIVATO SEKTORU

PILSETPLANOSANA

MAZUMTIR

EKONOMIKA RUPNIECIBA

EKOLOGIJA &

pzieciea  SADARBIBAS PLATFORMA PILSETAS VIDE
APGAISMOJUMA PROJEKTIEM

& VEIKALI

IZKLAIDE &
SPORTS

APGAISMOJUMA
EKSPERTIZE

IEDZIVOTAJI TURISMS

Izstradajiet tehniskas un
komunikacijas koncepcijas
katrai merka grupai

O Izveidojiet atvértu sadarbibas platformu
diskusijam ar plasaku sabiedribu,
mazumtirgotajiem, rupniekiem, jomas
ekspertiem un attistibas politikas
veidotajiem.

O NepiecieSams iesaistit un uzturét
komunikaciju ar plasu ieinteresgto pusuloku.

O Japanak, ka gan privatais, gan publiskais
sektors glst labumu nopienemtajiem
|[Emumiem; tas nozimé, kavispirms ir
nepiecieSams veikt sakotngjosituacijas izpéti
un definét apspriezamojautajumu un visu
iesaistito pusu vajadzibusarakstu.

“Eksperti ekspertiem”

9 Professional lighting experts can plan the lighting, also for private industrial
buildings and retail shops.

9 To bring different experts together, cities need to invest in prior research
and prepare critical, yet innovative, questions.

9 Bringing experts together could mean finding a middle ground for different
interests (e.g. environmental protection from light pollution vs. economic
prosperity and marketing efficiency).

9 Addition of new third-party input can be helpful to enrich the discussion.

® The forum should incorporate an interdisciplinary framework to openly
share different perspectives (e.g. urban planners vs. ecologists).

9 Industries and retail businesses need to understand economic profits that
can be obtained from installing sustainable lighting.

Metodes un instrumenti mérka grupu
iesaistei apgaismojuma planosanas
procesa:

O “Apala galda” metode — regulari publiski
pieejami diskusiju forumi.

O Integréta datu baze, kura saturinformaciju
no visiem iesaistitajiemsektoriem.

O Darbnicas un prezentacijas ekspertu
zinasanu izplatianai.

O Ekspertu rikoti izbraukumi uz attalakam
pilsétas apkaimém, lai iepazitos ar apkaimju
parstavju viedokJiem

Establish public-private
partnerships

9 The target group suggests the topic (e.g. industrial lighting, shop window
lighting, etc.).

9 Each target group prepare precise and specific questions for lighting design.

9 Cities need to prepare answers and appropriate actions by involving a
number of departments within their administration.

9 Provide case studies for the target groups specific to the topic of discussion.

Atsauces:

1 Hanel, Andreas (2019): Light pollution in cities — challengesbetween m
public safety and environment. (Unpublished)Presentation 07.11.2019. —
Workshop-Economy of Public Lighting. Hamburg

2 Gouvernement du Grand-Duché de Luxembourg (2018): Mouvement

. 3 UN-SDG: https://www.un.org/sustainabledevelopment/cities/,
arketing, https://www.unenvironment.org/regions/asia-and-pacific/regional-initiatives/
supporting-resource-efficiency/sustainable-cities

écologique (Leitfaden ,,Gutes Licht* im Aufienraum fiir das Groftherzogtum

Luxemburg. Wirkung nachtlicher, kiinstlicher Beleuchtung auf Fauna
Luxembourg. www.emwelt.lu

und Flora).
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L u ‘ l ’ CONTROL OF LIGHTING SYSTEMS

LIGHTING THE BALTIC SEA REGION

What to consider in designing
a lighting control system

Different control types and strategies must be considered case by case
to ensure energy and cost saving of the street lighting systems.

Based on the type of control system, there are three types of lighting control systems:’

9 Autonomous control (calendar) — The luminaires are pre-programmed with fixed periods for operation.
This is by far the simplest and cheapest solution.

9 Centralised control — a central system sends the control signal to all luminaires within a group.
The information flow is in one direction only. While the central node can determine the status of the groups
of lamps, it does not receive information about their individual status or any other local conditions.

9 Dynamic control — enables a greater extent of control. Lamps can be controlled in groups or on an individual
basis. The central control server can collect information on their status depending on the options installed.

Advantages of investing
in a lighting control system
ACTIVE CONTROL allows for significant

¥ Increase energy savings. energy savings, but it must be weighed
against added complexity and cost.

DYNAMIC CONTROL is up to 34% more
9 Achieve additional smart city applications. efficient than calendar control.

9 Increase operational savings and better customer satisfaction.

See next page for more information &
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© Street lighting control strategies®

9 Astronomical timer — using precise information about sunrise and sunset times for any given
geographical position. Doesn’t consider weather conditions.

9 Daylight harvesting — using photo sensors to detect the ambient light and adjust the artificial lighting
if the ambient light levels fall or increase beyond certain threshold values. Doesn’t consider traffic.

9 Traffic detection — using motion sensors to make lighting dynamic and responsive to human presence,
e.g. traffic may be consistently low, especially late at night.

9 Dimming — depending on traffic, weather, and ambient lighting conditions it may not be necessary to
operate lamps at full power throughout the night. By combining proper astronomical timers, daylight
harvesting, and traffic detection schemes with dimming, huge energy savings can be attained. In some
projects, up to 85—90% savings were achieved.

© Benefits of Dimming3 Consumption of LED solutions
N . . compared to high pressure
9 Less electricity consumption (easy to reduce electricity sodium (HPS) Iamps4

costs by 25-60%, reduced environmental impacts
associated with electricity production).

ENERGY
9 Less light pollution (less sky glow, less glare, less TYPE OF LIGHTING CONSUMPTION
. . . . SETUP COMPARED
intrusive light, less effect on nocturnal species).
9 Lower risk of overheating (and thus premature failure) HPS — before retrofit 100%
— LED lifetime m.ay be extended even beyond normal LED - after lamp changing 59%
manufacturer claims.
) LED — dimmed with luminous 50%
9 Increased security. flux tuning
LED — dimmed with dynamic 36%
control
See also:
1 LED Street Lighting Procurement & Design Guidelines, Ref. Ares (2017) 3 https://ec.europa.eu/environment/gpp/eu__gpp_ criteria_en.htm
5874064 - 30/11/2017 4 https://doi.org/10.3390/su10113925

2 http://www.premiumlightpro.eu/ and https://www.tvilight.com/
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ENERGY METERING AND
REDUCTION

Energy efficiency and luminous
efficacy of LEDification

Energy efficiency and luminous efficacy have the highest impact
on increasing environmental friendliness of lighting systems.

9 Energy Efficiency

The goal to reduce the amount of energy required to
provide products and services.

9 Efficacy

The amount of visible light emitted for a given amount
of power used.

9 Payback time of LEDification

Varies from less than a year (for direct retrofit of
a light source) to 2-3 years for a complete lighting
system.

Efficacy levels and lifetime of
typical streetlighting lamps'

EFFICACY LIFE TIME
LAMP TYPE Im/W hours
Mercury vapour 13-48 12-24 K
Metal halide 60-100 10-15 K
High pressure sodium 45-130 12-24 K
LED 70-150 25-60 K

COMPARED TO MOST OTHER
TECHNOLOGIES, LEDs REACH VERY
HIGH-ENERGY EFFICIENCY LEVELS

(lumen per watt of power)

Annual global electricity savings for

lighting will reach 640 TWh in 2030

' sawp 4 000,

= $360 billion
in avoided investment
in 290 large coal-fired

power plants &

Provide new grid /‘\—/‘\
connections to over | SAX |
300 million ()

households /.\/ \/‘\
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CO, emissions

390 megatonnes

'0 0.:
@\X\

$50 billion
savings

in consumer savings "
on their electricity bills

LEDs reduce energy
consumption for
street lighting up to
60% compared to
conventional lamps.

savings are

Dimmed LED
lighting can reduce
energy consumption
up to 85% compared
to conventional
solutions.?

annually

See next page for more information &

Related fact sheets:
economy #2, 3, 4
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ENERGY METERING AND REDUCTION

© Measuring energy efficiency

Overview of key terms for measuring energy efficiency
according to EN13201-5

9 Luminous efficacy, (Im/W).
® Power density indicator (PDI), W/(Ix m?). k Wh /‘ m 2 y,

9 Annual energy consumption indicator (AECI), kWh/(m? y).

9 Operational profile, hours the lighting installation is switched

on for each day and at what percentage of full power it will w I( 'X m ’

operate at for each hour.

® Road profile. ‘

Lowest luminaire efficacy of
prospective lighting systems’

YEAR OF TENDERING EFFICACY, Im/W
2018-2019 130
2020-2021 147
2022-2023 165

© Main requirements for tenderer’

9 Standard photometric file that is compatible with common light
planning software and that contains technical specifications on the
light output and energy consumption of the luminaire, measured by
using reliable, accurate, reproducible and state of-the-art measurement
methods relevant to international standards.

9 Provide a clear calculation, where the values for the luminaire efficacy,
maintenance factor and utilance factor of their proposed design are
visible. The calculation results must include the measurement grid and
calculated illuminance/luminance values.

9 Provision the technical specifications of the metering and measurement
system and provide clear instructions for O&M of system. A calibration
certificate compliant with Measuring Instruments Directive 2004/22/EC
shall be provided for each control zone.

Photo: Shutterstock

See also:
1 https://doi.org/10.1016/j.crhy.2017.10.013 and https://doi.org/10.3390/su10113925 3 https://ec.europa.eu/environment/gpp/eu__gpp__criteria__en.htm

2 https://doi.org/10.3390/su10113925 and http://www.premiumlightpro.eu/
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Improving the reliability of lighting systems

Lighting system reliability is the product of all of the individual reliability considerations,
like LEDs, optical systems, printed circuit boards, mechanical components,
thermal reliability of LED luminaire life is also a function of the power supply, operating
temperatures, thermal management, materials, and electrical and material interfaces.

The most influencing factors'

The most important physical influencing factors on the reliability and
lifetime of LED light sources include humidity, temperature, current and
voltage, mechanical forces, chemicals and light radiation, which could lead
to a total failure or influence the aging characteristics in the long term.

lighting Reliability

Better planning of lighting
systems’

9 Plan and use high-quality LEDs from manufacturers who publish
reliability data.

9 Ask for luminaire warranty from manufacturer, at least comparable to
traditional luminaires used for the application under consideration.

Photo: Shutterstock

9 Ask for photometric reports for luminaires, based on LM-79-08 test
procedure, from an independent testing laboratory.

9 Integrate remote monitoring of light points, to save on operational costs
and prevent issues before they happen.

® Ensure modularity and emphasise recyclability, by enabling more More than 60% of lighting system
efficient and longer use of components. failures are related to the driver.

9 Take seriously into account temperature data for the LED and information Advant'ages.of longer life may not
be realised if the expected use

about how the measured temperatur§ relates to expected life of‘the cycle is less than the lifetime.
system, when operated in the luminaire in the intended application.

9 Ask for test data about long-term performance of the LED luminaire.

®

See next page for more information &

www.lucia-project.eu Related fact sheets:
Y @lucia_bsr social acceptance #4
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FAILURES AND RELIABILITY

© Classification of failure categories’ Driver Driver

(control circuit) (power supply)

. . . . 7% 52%
DRIVER (POWER SUPPLY) includes power supplies and contains all failures

related to the power supply or its inability to perform as specified by the

luminaire manufacturer.

DRIVER (CONTROL CIRCUIT) includes control board(s) or other control devices,
if they are separate and unique from the power supply, including controls that
monitor and/or manage the luminaire’s operational state.

HOUSING INTEGRITY includes failures from loss of housing integrity, resulting in
moisture ingress, debris accumulation, structural failures, etc.

LED PACKAGES includes traditional end-of-life lumen degradation, chip package /
failures, significant color shifts, etc. \

. » . Housing LED package
ELECTRICAL CONTACT includes wiring and connector failures and any general 31% 10%

connectivity issues resulting in failure or faulty functioning of the luminaire.

Main technical requirements* Requirements for tenderer*

9 New LED-based light sources shall have a rated life 9 The repair or provision of relevant replacement parts

at 25°C of:
- L96 at 6,000 hours,
- L70 at 50,000 hours (projected),

of LED modules suffering abrupt failure shall be covered
by a warranty for a period of 7 (GPP comprehensive
criteria) years from the date of installation.

- Co at 3,000 hours or C10 at 6,000 hours,

Test data regarding the maintained lumen output of
- C50 at 50,000 hours (projected). ’ & & P

the light sources shall be provided by an International
Laboratory Accreditation Cooperation-accredited
laboratory that meets IES LM-80* for actual data and
IES TM-21* for projected data.

9 The specified control gear failure rate
shall be lower than 0.2% per 1,000 h
and be covered by an 8-year warranty

for control gear. . . . .
& 9 To provide a technical manual, which shall include an

exploded diagram of the luminaire illustrating the parts
replacement parts of LED modules that can be accessed and replaced. The parts covered
suffering abrupt failure shall be by service agreements under the warranty must also
covered by a warranty for a period of 5 years be indicated.

(GPP core criteria) from the date of installation.

9 The repair or provision of relevant

9 To provide the technical specifications, demonstrating that
9 Components must be identifiable, accessible and ingress protection rating criterion has been met according
removable without damaging the component or to IEC 60598-1 clause 9.

the luminaire. . . . .
9 To provide a declaration of compliance with the above

failure rate for any control gear it intends to supply.
The declaration shall be supported by relevant industry-
standard testing procedures.

See also:
1 www.midstreamlighting.com 3 www.nglia.org

2 www.brandon-lighting.com and www.solarlighting.com 4 https://ec.europa.eu/environment/gpp/index__en.htm
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The importance of power quality

LED lights are non-linear loads producing harmonic distortion in power grid. Increased
harmonics distortions causes higher operation and maintenance costs of the lighting systems.

What is power quality about?

Power quality is defined as the power grid’s ability to supply a clean and
stable power flow, as a constantly available power supply.

The power flow should have a pure sinusoidal waveform; it should remain
within specified voltage, and frequency tolerances.

An adequate power quality guarantees the necessary compatibility
between all equipment connected to the grid. It is an important issue for
efficient operation of power grids.

The main reason to improve power quality is economic value for utilities,
their customers, and suppliers of load equipment.

'y o
*eeae®’ Swell

Dealing with power quality problems
PREVENTING PQ PROBLEMS: ® Power factor correction with compensators.

Procure and install components (i.e.
luminaires) with power factor 20.95.

Perform regular power quality 9 Optimisation of voltage with voltage stabilising units.

monitoring for timely maintenance of ] ) . ] )
filter, harmonics suppressions. 9 Lightning and surge protection devices against overvoltage and

voltage spikes.

9 Reduction of harmonics with harmonic filters or reactors.

See next page for more information &

www.lucia-project.eu Related fact sheets:
Y @lucia_bsr economy #3
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POWER QUALITY

© How LEDfication affects power quality'

® Non-linear nature of the load
Harmonic, especially third harmonic, is generated due to
low voltage network as LEDs are non-linear loads.

9 Conversion of AC to DC

LED Drivers convert AC power into DC power that is
appropriate to light a bulb. During this conversion, high
frequency current is generated which is the root cause of
Harmonics.

9 Triplen Harmonics

LED lights can cause triplen harmonics and they have to
be considered separately as system response to triplen
harmonics is different than other harmonics.

9 Low power factor of LED driver

LED drivers with a low power factor reflect harmonics back
to the mains. Increasing number of high-power LED lights
increases a risk of electrical pollution across the mains.

9 Inrush Current

LED lighting with compensated power factor can cause high
inrush current. This can cause damage and malfunction of
equipment.

9 Increased installation costs

Driven by demand for over-dimensioning of electrical
installation, caused by increased energy use and energy
losses in system.

How PQ affects lighting systems costs

? Increased O&M costs

Driven by increased energy consumption, lighting system
instability and failure rates.

- Higher voltage is harmful to lighting system
performance and longevity.

- Lower voltage can cause brown outs and reduced lighting
quality.

See also:
1 www.apqi.org
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Supporting technologies —
the key to smart lighting

Smart street lighting infrastructure acting as service gateway for other
street level devices is the backbone of the smart cities.

The smart city starts with ()
smart lighting

9 Integrated control and communication infrastructure
enable to connect major elements of city infrastructure at
every level at which utilities have control, and new areas of
potential growth.

Energy saving
lighting control

Security,

Billboards with Panic button
variable screen

® Flexibility to add new applications like electrical
vehicle charging stations, sensors to assess air quality,
public Wi-Fi or smart parking.

9 Ability to add smart sensors helps monitor everything

from the weather and air quality to traffic. ]
Multiple chargers

Electric mobility USB etc

9 Availability of new data enables to provide new services management

for citizens and increase their safety.

9 Integrated renewables enable to implement zero-energy
and environmentally friendly solutions.

Main supporting
technologies

2 Renewable sources, like solar or wind power, meaning
Lighting system can be entirely self-powered, and even
send excess power back to the utility, helping balance
demand and make the grid more resilient.

9 loT-enabled Smart Sensors on the streetlights allow the
monitoring of city environmental data, like air or noise
pollution, weather, seismic activity, and other conditions. The internet of things (IoT) relies on the fact that

9 Cameras integrated to streetlight system could improve communication HeeTE s e"a.ble =l eludirnte
devices to have data exchange with other assets,

publlc.safety, reduce. vandall§m gnd enable to develop or utility or municipal management and take
novel image processing applications. actions without human interactions.

®°

See next page for more information &

www.lucia-project.eu Related fact sheets:
Y @lucia_bsr economy #4 | technology #1 | social acceptance #3
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SUPPORTING TECHNOLOGIES

© Pros & Cons of self-powering with renewable sources

Applications

— Locations with higher electricity costs.
— Locations with costly investment.

— Eco-sensitive landscapes.

— Temporary or emergency installations.

ADVANTAGES DISADVANTAGES

* — Lower operation/maintenance costs because - — Higher investment costs.

of no wiring between lighting points/grid . .
_W 2 R i /g, ’ — Higher risk for theft.
long life components, and no connection fees.
. . . — Risk of Cyber-attacks and data security.
— Reduced planning and installation costs,
when used on remote/rural/off-grid areas. — Extreme weather conditions stop or reduce

th duction.
— Reduced carbon footprint compared to & ENEIEY Pro¢aiction

conventional lighting systems.

— Reduced probability of overheating.

© Benefits of networked lighting controls (NLC)

9 Peak energy management.
9 An additional 22% lifetime energy savings on average.

9 NLCs can boost the energy efficiency of stand-alone LED
commercial lighting projects by up to 47%.

9 Improved public safety, based on research showing @_
that 50% of automobile accidents happen within

a 3 hour time period at dusk.
Single Light
Controller

® Energy optimisation, allowing cities to add

more lights at the same energy consumption. Internet
® Street NLC can control advertising panels,
parking spot availability notification, and other Base Station E Base Station
new city services.
Electric vehicle charging can be incorporated (( ) :'
’- ing the chrgingprocs ===
into NLC, making the charging process —_—
. I
more convenient.
See also:
1 New Report: Potential for Energy Efficiency Programs to Deliver More Savings 2 www.ase.org/lighting-savings-report

by Properly Valuing Lighting Systems. DesignLights Consortium. Nov 5th, 2019.

A 3 www.echelon.co
LEDs Magazine.
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The need for lighting system
verification measurement

Verification measurements are part of planning, implementation and evaluation process of
streetlighting systems to ensure safe and sustainable environment.

Why we need verification
measurements

To succeed in implementing a new lighting system,
there are a number of reasons for performing
verification measuremenst of the system:

9 To get an overview of the compliance of the
installation, the energy consumption and the
energy efficiency of the lighting control, and
the condition of the luminaires.

9 To guarantee road safety and a safe traffic
environment.

Photo: Toivo Varjas

9 To get input data for prospective street lighting
improvements, from a technical and economical
point of view.

When to carry out
control measurements

The measurements should be performed at several
points during the decision and implementation
process:

Photo: Toivo Varjas

. . . . Verification measurement on pedestrian street in Tallinn, Estonia
9 Before a new lighting system design (in the case of

an object to be renovated).
9 After completion of new lighting system.

9 Before warranty expiration of the outdoor lighting

system. Verification measurements are performed

by a licensed energy service company or

9 Regular evaluation of the lighting system. organization responsible for the project and
may also be commissioned by a certified

measurement laboratory.

See next page for more information &

®

www.lucia-project.eu Related fact sheets:
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VERIFICATION MEASUREMENTS

© The purpose of measurements

after object completion

9 Compliance with EN13201-4: 2015 and EN 12464-2: 2014.
9 Assessing the expected energy savings.

9 Checking compliance with warranty claims.

9 Improving control system and maintenance practices.

9 Road safety inspections.

The most important
measurable parameters

® llluminance (luminosity) - to provide
adequate lighting for light and pedestrian
crossings.

® Luminance (brightness) - to provide
proper roadway lighting and a safe traffic
environment for vehicle drivers.

9 Uniformity to ensure a safe traffic
environment with good visibility and contrast
detectability.

9 Glare to minimise light pollution, less risk of
glare and safety in illuminated environments.

n

The purpose of measurements
before warranty expiration

9 Obtain a warranty evaluation.

9 Check lighting installations for compliance with
CEN/TR 13201-1; EN 13201 2-4.

9 Assess changes in luminaire energy efficiency.

2 Road safety inspections.

Photo: Toivo Varjas

Aims of measurements based on standard EN 13201-4:2015

Measurements at the final testing phase

Measurements carried out during the final testing/
commissioning phase of the road lighting installation, to verify
the compliance with standard requirements and/or with design
expectations. These results can be used for the road lighting
installations formal approval.

Measurements during the road lighting lifetime
Measurements carried out at pre-determined intervals during
the road lighting lifetime, to quantify the degradation of the
lighting performance and to define the need for maintenance
or to verify the compliance of the road lighting installation
with the standard requirements or design expectations,
generally based on maintained values.

Measurements for adaptive road lighting

Measurements carried out continuously or at pre-determined
intervals to control the luminous flux of luminaires in adaptive
road lighting, where the installations performance is kept at
the given value within a given tolerance.

Measurements for investigation of discrepancies
Measurements carried out as and when required to investigate
discrepancies between measures and design expectations or
environment influence.
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