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1.1 anuduanuazinguseasd

nsAnRsliiuasaTnsuunIavens A n1sdaeifiuaruaiunsalunistudludaane
nansAuielinsueaiudumiaazinginamaigndedlunatdusiniga villiildmaseansa
waunanmniiamanisalaniady uazteanlenialunisiingdfiveg nseonuUULiaRaRIlNd
uasainstu feonuuudesiinnsanliaenadosivaninmsldauaiasdlivg nmadnsslin
uaainfifuaziuszaninm msmildssloninmansvgio deu wazaiudasnsoderld
s msliuasainsuummansfifinunmazdioiiiununaosiitazmsusadiunngling 9ae
andayymatfmamnisauuluiisiainanay Lazaansgydedintasnindduroaldniamads
savisanilgmiuesgnnssuasiivenudaonsusedlinimas

diemuauaunmlunsesnuULLAEI WA UAnRsssuUlihuasaisUumans ney
yavans nsgnsauiay tidavi defmuanazannsgiuiill suRekiiasainsuuniaovans
(General specification) atfu uns1ay 2522 Fslddmsvlaulrlauvydavaonlefouniusiugs
wiflosandagiuinsiannlaslwauuyssansnngswiaueadn dsilanssousdunisliuas
aawazsnumslindsauiigeandn egnslsfnnaleilnouuteadiiimauasuutameanalulad
Tarniudeudiann dasdalagln wazdudiusing 9 anelulaul sauenisingoldeu
uenantudsdinmaimuammsguEARfuToRa NIl ten. 2954-2562 %30 Teuurthnisli
uasaisuuauLdnTuNTa TR It usuiuazauduntulndlusemelne edredanann
11ng1u CIE 115:2010 Mduaina Suduiunlinsumevans lnedind ueauvasase
Fnfiunsdanin wumafodmiunueeniuuuasiasdliiiuasainsuunoais sialaul
weadA (Guidelines for the design and installation of LED road lighting) Iﬂ&JU%’UU'gﬂﬁ;léﬁudju
Yo UINNUHUALUNNTORNRUULATEINIULANY NISTIVUARMENYEIR NI LaTIIRTIIUYRIlAY
uoadh uagaufndeszuulniianasadng WhduluaunesguainafiannsaUfuald uasd
ANuwIzauiumalulagmsikasaieuuauulutagdu

1.2 wauﬁﬂa%aaummwﬁﬁa

seazdeavetenarsatuiiluuuimisufifidmsunisesnuuuanssougmamaia ns
gaudu (Approval) Msnuniy (Review) mstdenlaulrauuueadivazdoruunlunisings
dmfumsliuasainanuuy madoudeuazniusn nssadnssn mawih medauagasn g
a¥rafudunisweslaseemamarslumIuaIuALTBINTINIIVI NTENTIANLIAY T191]
dielitimsaunnsesnuuuiiussansnmmdsnugaazansldanenasntisegmsldaues
sruunsllavaisnuuLAy lans
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Standard drawing for highway design and construction, 2015 revision, department
of highways, DWG. No. EE-101-106, Sheet No. 182-187

wen. 11 gy 101-2559, anglwihvjuauiunedlhianaslse ussulninisivualiiu
450/750 Taad 1y 101 anglulfihdiiudendmiuauiily

uen. 11 iau 4-2553, angliiivfuaurunedldanaslsd wsefulnlihddmunlaifu
450/750 Tvadf 1w 4 anglalihiiudendmsunuingedniud

uen. 11 11 3-2553, angllfiiuawiunedlidanaslse wssiulsiifidvunlaify
450/750 Thadf 1au 3 angluihldfiudendmiunuinddadui

wen. 770-2567, viewannanaaoudnyddmsuldsesanslviia

19n. 982-2556, viewedlefiaudviuinay

DIN 8074:2023, Polyethylene (PE) pipes - Dimensions

DIN 8075:2018, Polyethylene (PE) pipes - General quality requirements and testing
wan. 60898 Lau 1-2561, gunsailuil A3 paR PSS Ul oafunsTuaAY dwmsu
ﬂﬁﬁw‘?ﬂﬁz’fmﬂuﬁagf@ﬁa wardnumeindroiu 1y 11a3esinasasdmsulli
nszhaadu

[EC 60898-1:2015, Electrical accessories - Circuit-breakers for overcurrent
protection for household and similar installations - Part 1: Circuit-breakers for a.c.
operation

1an. 2425-2560, Lﬂ%@ﬂﬁﬂ’]ﬂ%ﬂ%ﬂimmL%ﬁ@LLUUlﬁﬁQUﬂiﬂjﬂaﬂﬁUﬂizLLaLﬁu dmsu
Hluflegendonasldludnuasiindrofu 1@ 1 vdninusivily

IEC 61008-1:2024, Residual current operated circuit-breakers without integral
overcurrent protection for household and similar uses (RCCBs) - Partl: General
rules

|[EC 60947-4-1:2023, Low-voltage switchgear and controlgear - Part 4-1: Contactors
and motor-starters - Electromechanical contactors and motor-starters

IEC 61643-11:2011, Low-voltage surge protective devices - Part 11: Surge
protective devices connected to low-voltage power systems - Requirements and
test methods

won. 513-2553, sefutumstlesiureanudensiuuisasiinih (sita IP)

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

19N, 2316-2549, L@ wmdnnanadaudanzadusulniinaaing

ASTM A123/A123M-24, Standard specification for zinc (hot-dip galvanized)
coatings on iron and steel products

19N, 327-2553, AMFDULLDARR
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UBN. 606-2563, WNUALYBULAIEINTUAIUANNITITI

180, 20-2559, WIANEULESUABUNSA : LMANLEUNAY

10N, 2954-2562, ToLUrUINITIALAIEINULOUY d1MTUNIT9T19TAILITUBUALAZAL
LAY

CIE 115:2010, Lighting of roads for motor and pedestrian traffic

CIE 140:2019, Road lighting calculations, 2" edition

PD CEN/TR 13201-1:2014, Road lighting - Part 1: guidelines on selection

of lighting classes

BS EN 13201-2:2015, Road lighting - Part 2: performance requirements

BS EN 13201-3:2015, Road lighting - Part 3: calculation of performance

BS EN 13201-4:2015, Road lighting - Part 4: - methods of measuring lighting
performance

BS EN 13201-5:2015, Road lighting - Part 5: energy performance indicators

BS EN 5489-1:2020, Design of road lighting, Part 1: Lighting of roads
and public amenity areas — code of practice

AS/NZS 1158.1.1:2022, Lighting for roads and public spaces, Part 1.1: Vehicular
traffic (Category V) lighting = Performance and design requirements

CIE 144:2001, Road surface and road marking reflection characteristics

ISO/CIE TS 22012:2019, Light and lighting - maintenance factor determination -
way of working

CIE 034:1977, Road lighting lantern and installation data - photometrics,
classification and performance (E)

Guidance Note 01/21 (GN01/21), The reduction of obtrusive light

CIE 150:2017, Guide on the limitation of the effects of obtrusive light, 2" edition
IEC 61557-4:2019, Electrical safety in low voltage distribution systems up to 1,000
V AC and 1,500 V DC - Equipment for testing, measuring or monitoring of
protective measures - Part 4: Resistance of earth connection and equipotential
bonding

IEC 61557-5:2019, Electrical safety in low voltage distribution systems up to 1,000
V AC and 1,500 V DC - Equipment for testing, measuring or monitoring of

protective measures - Part 5: Resistance to earth
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IEC 61557-2:2019, Electrical safety in low voltage distribution systems up to 1,000
V AC and 1,500 V DC - Equipment for testing, measuring or monitoring of
protective measures - Part 2: Insulation resistance

ISO/CIE 19476:2014, Characterization of the performance of illuminance meters
and luminance meters

DIN 5032-7: 2017-02, Photometry - Part 7: Classification of illuminance meters
and luminance meters

IEC 60364-6:2016, Low voltage electrical installations - Part 6: Verification

wen. 17025-2561 Termusiliuivhenuannsavewiealfofnmaseunas
WosUURnsaauLiiey

e SIS IUASENa 150 B lmsUn e USUUTe v bilgaduitUsmAleagn Fe
NI WA T WAL IUSOUUE 2

1.4 Jy1UuazAea

1)

ATUNINYA N

Tawlw (Lantern w30 Luminaire) i Taulwauuneadffiusznoudae dalaulu
(Housing) #asaulauln (Cover) sogauaadf (LED module) landaiunuuas (Optical
lens) gunsaldunseualnila (Driver) gUnsaltasiuidsa (Surge protective device;
SPD) mwaﬂmmmumiﬂmlw (Receptacle) el uazdseanelal (Wire and

connector)

o
a vad

vaenn) - A737 “lealn” vise “lealoun” Tuenansuumeuuaid wnede “laulnouuieads”

@l (Pole) vianede @nanawmannanedesudensdndurieses WWawsuduiinag
Taullaaainsnuy 1 1an #Sounnin wazenatifday wsalidnle

A4lAy nSav1en 9 (Bracket) Mun8d e @1uiid usanannuangd@irunssvadantn da1usu
Ansalaulu

Yauuu (Outreach) vianeds sepenslunuInussninaugnasvedaulnivaudnans
NGRS

syevdu (Overhang) nunefis szegmslunwisuiigudnatavadlaulnguduiluvey
H299199

Auaavadlanlil (Mounting height) vanefia szaev1glulUIRITENINNAUGNA1IYDS
Taulniuinesnas

4291199991@1 19 (Spacing %38 Span) MU szurreTErIE lnAfaa slus1u
Wiy Feinvuuluauiuiiduaudnanavesauu
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8) wWandn1desadng (Luminous flux; @) muneds Mdwuasaineiidsoanainunasiie
was laglaAndefaianeiinsednnsyareeenty wihenldin Ao guu (Lumen, Im)

9) AMITUNITABIAINN (Luminous intensity; 1) 1889 ANURUILLUYBINENDN1TED3
a1n9lUg RN 19 8Y9ANULUNNSARIAING AD wAWMAT (Candela, cd)

10) w@ulAglnans (Polar curve) U8 LEULAIILENINITNTZINYANULIUNITADIAIVIUDY
Taulnouy ngldnialnans

11) duUsed@nsnisteuselevd (Utilization factor) nuneda Usuiundngnisdasaing
Nanruannnadludafiunngean1shikasalnwisuiuusu s nddssainsvasvasn b
wazAndudosas

12) Usednsandnisdesainavealaull (Luminaire luminous efficacy) mangfia 8ns1aIu
sznIangnisassainevaataulnazidslnianiglunisvinliiandndn1sdesaing
voalauln eIy Lumen/watt (Im/W)

13) @339 (Illuminance; E) unefa A leaniangnisdeaainainnuuiuidiueae
NUISMILNUNAIUG DY UUNIA AB and (Lux, (X)

14) e wdesaing (Luminance; L) Mngia USinauasasyiousentnanniuiale 5 Tuiianng
oA eiofiudl mieisandn s Brichtness) deUSinauasdivingu denn
nsznuasnuLingfifinuauAasyioulasainefiingiy ssduTinauaasieundy
sineiiu viliiuingiinudesadneinaiy Snbedutaunadensiuns (cd/m?)

) ! ! 6 = 1 =) =)
15) AULUIBUAIN 130ABUNTIEAA (Contrast) AUIEDY NAIINAIULANANUDIE 139AIM
1 1 [ . [ 1% = dy @ [ v
do3ai19weting (Object) fuaINas (Background) Faduitugiulunisusaiuing o1
ANLEANANTENI R INAUTRgiides lavaunsaneuiuinglieIndu AAuIey
oAy A - a < v o '
snstesNgaianunsaisuseiiule 1S8nd1 Contrast threshold

16) Aud191 (Glare) munefis anmiiuasdinudinbidemnuannsalunisusaiuing
levSouadliiues Fuwilifanissuniusenisuaiiu

17) Aaud 1 wuuidsadnuanunsa (Disability clare) wu1efie Aaug1n7 dinase
Anuaansalumsuesiulaenss iuanudmiuuuidsanuamisaditinainnis
nszaefvsuasnislugnen vildanauuSeusavesamuwsiun wadindiiens
a5 unefen13sudeuiy (Superimposition) 1831 IUUNAINABIATIIANANE
milenimain (Scene) Fedndutiinasenudesainsinunauyad (Equivalent
veiling luminance) TuIATesALdasaI LU ANy A i T ut AT ATV NAN
yosauduanlalriuazymfinoaiulaull sefuvesanuimuuuideamaunsnaz
dindunuenudesainsuunanyad wiranamuilsiduresaiudesainsnun
12dY
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18) anudmwuuliauien (Discomfort glare) viunedia avudmivinliananuliaus
puazmAnauilesdldine Selifisiumelasgrsanysaflunisussiduuiunm
ANUERUUlIEUIEIVIAUTUTBUAULEUN 9IS ANFINNIAEUINTIAKLEYY
Jmshessiioenwuulidiufinasnddeudeliiudasifanuiifmun awnse
sousulilaevhludlomdaiernudmuuuliauien dunadeuiaing Wy e1msign
dosainaumalduiazussmanudeuuuliauienn widosainnisdesainad
pmsasouldsulduazenamenualuseninaaenatsiu lunied uasal
ounwlilivssiuiluniseonuuunsdesaing

19) fdsgnaunisungeine (Maintenance factor; MF) Mingiie A3Usenaun1sungeinm
Tnesau Fudunannmes 3 asusznau delud Ao (1) uinwesidnddesaing 3undn
9819791 winweinsUrseinwiguuemasali (LLMF) (2) winnesnisegsen 13en
dnegeiuvinmesnisedsenvesvaan il (LSF) uag (3) unninesnisungesnulaulu
138n8N8E19I1 LMF aunisiiusznaun1sungssnw fie MF= LLMF x LSF x LMF

20) A20d 0IET a8 pUa I UANaUY (Average luminance of the road surface; La,)
e mmmammmaawwamﬁuaﬁwumauuwmaqmﬁqhmaammmaqmsmm
spuuluasahsdmiussdutumsdesatiisey adasiuegifudnumuzmanszaiouas
voslaulyl Wdndn1sdesainvesmasnli subvUNsAndslaul wagauaNtAns
azfiounamasiiufiinuy lnedesmidsiwussnauniivasenuvesiauliuas
vaoaliliiey

21) $nsrdrunuatinaue (Uniformity ratio) Munedie 8ns1diuvesr1nudetainaves
fufnouu e uahevuitfnuuiiifian dedsuturmenudesainaadenie
Aemainede viedgean fnvwddlunisussidununimueanasainsuuauy
Tagsou videmuuiunevesnuy dsdwasioimidevesdud

22) mmamLamaiﬂammaammaaﬂmwa‘uu (Overall uniformity of road lummance
Uo) N8 amfmuivmwm'maaqmwmammamwmamwLaammwumauu 2
u:ummmﬂmﬂumumimuammimmmulmmqmuuauu

23) ANALLANDAIURUIBIIVDIAIIUE BIAT 19U (Longitudinal uniformity of road
surface luminance; U) Bu1e99 é’mmmmw'jwmﬂ'smdaqa'jwﬁ’wqmaﬂ'smdaq
aisgegauuiiilsvuuiuauy Wnilduuifsnanswesdomisle (Lane) usazos)
Afldwmaronuauty (Comfort) waglitioatumanudesainsguhaduen q fu

24) amwa'gummm’m‘usnmsuawm (Edge illuminance ratio; EIR (Re) 18049 9RTIEIU
FBIANAINETI UL ULRA D UL U MUL L8 1 UL N T RARUYE UNIIWBIRI95195
ReANALET LA YBURAULUALLEYe a9 se TR fUTe UM Tne
WaesituTiTAuNA i wazwihiumuniwestesasIaTHilee g
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25) druiiudaisuudey (Threshold Increment; T () LU unnsinvesnsgayidenis

aqmulwummmmﬂmmmmLLUULa&Jmmmmia (Disability glare) mﬂImﬂWaaa
aisuuauNIIRT Mafunardsfesasideufiutuvamaniseseudesaingg
Sududiovilvusaiiuingliidesinnudnuisuiuilodumeasiulfidelifiniudam
tufe Welauliignidliiuannsueasiuvesdunansel MeazideansAuandlnli
Tuanss1u CIE 140:2019 %30 BS EN 13201-3:2015 danisenuiadasidulawly
azornnsouvaenlnilvividndnisdesaineinFusiu (vaealua)

26) ANNAINAAIUUNURIOUL (Average Illuminance on the road area; E,,) Bunehs A1

ANATIRAgIEAUUN UDUUTIA RIS LINaBnR1g YR IARR ST UUlILATEI
dmiussAutunisdesadnefissy A1tastueg fudnuazn1snszeLasveslauly
Wandnisdesadnwewmaenli uazguuuunisiandlaulil Inedeasiiladsinusenauns

)

Ungesnwvedlaulvuaznasnlisie

27) AnuanauslagsINvesnNaIa L (Overall uniformity of road Illuminance; U,)

28) {5U319 NuNed

=

A19199 1 deydnwaliaz@igs

MEhs 9nTdUTERINANEIINgRsiRA AT LRA UUNUH AU

Yo

Lo

AdNYIINUNEATI 138 HYeaunInNTEYinNIg vise H3uduUniuy

Y

HRIALRUNTAAAITEUU NN LASAIIUUNI9ES

=b.

= aa
138 NIUDU 9

dryanualuazaags ALY
LED Light Emitting Diode
uan. mmgmmamﬁmsﬁqmammsm
ISO International organization for standardization
CIE International commission on illumination
BS EN British Standard (European Norm)
IES-NA Illuminating Engineering Society of North America
AN nslvuAsnas
na. nshiihaugiinne
FEN. AeanssuanuvisUsemalne lunseususiyudun
MIT Made in Thailand, ausinanlulszmelng
NTUNINHE I 8
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1.5 Anuymzay

nuiivszneudy MInuTukerinTeiteyaresiiuiinngliuasaing nseenuuuszU
T uasadnsuummasdssaniadsuualnivinndiadoudingd wioudunudameys
gUnsalfsusznaude laulrouuueadd gunsaldudalauln tenlriuagislauwiongunsal ey
gruanl anglali néndu adnd uazgunsaidu q Adudu samtansauds mafuine ns
Usgnauuasfings n1sinsouazreeyginlunsnsnaaussuy msussaunszualifiatussuy
Prefrdaliiiwesnsliing wagnmsmeseuguamiolildszuulniuasadauuniavansd
QnfesnuuUULazadoriuaatuluardetmunfivavuesu egslafiaudnuuzaud
vuniilsinsourqusruulihuasainsssonindaunangs

2. Jaauazaunsal

2.1 Taulw
Taulnnagianldaunivauumamatssendulaulvouuuead?d (LED road light luminaire)
Feflaussauznisiitasainnuuauudulunuunnsgruresnsunismad waziluszansanlunis
aaa 1Y)

Tdwdsuge Ianuvasnsdsuavamusienislidaulussezeny lnglaulvauuneadanmungaud
nstdauuuauuNIIan fesdlauaudianisiidfy Awsluil

211 Taublouuneadffiduuszneusng o iddw Mwn dlaul (Housing) Naseu
laailyl (Cover) wagaweadf (LED module) taudniuaueas (Optical lens) gunsel
Junszualiiln (Driver) aunsaiUasiwdsa (Surge protective device; SPD) $23u
guUnsafarvanlaulil (Receptacle) araluW azd 10 oa1sln (Wire and
connector)

212 dnddosainnuazanaudAnisnsratonasiimngay wazdinnudaneuiu
nrsfmsldauuunuunmaslugiuuueng 4 Tnsfiaussouznisdesainaduly
pannsgIuszRutunsliuasaisuLouITNaaNe Fefinnsanauderunves
WINTFIU 1N, 2954 WAz BS EN 13201-2 wagdin13AIuaALNanssnuIINuan1ie
masasveslanlvouuy

213 fisvuuunazlassaawesialanlniiannsatigesnuleine fanuamundause
91gn15ldauenIuI Laginsanasvealasannadonanmuesieadiuasu
azoosimeiniuiliuasedaulnlusyiui satedaunmusousaiulii
WAudsamunzaniunsldaulussuuliihneldaniniindeuvesauunimai

214  faussougdunslindsanugs Wadayed anuvuinduddlai (Power
density indicator; PDI %38 D) waziayed n1slamaasnusned (Annual energy
consumption indicator; AECI %39 Dg) 13J'M§Lﬁumm%qa§mﬁﬁ’muﬂ

215 Iaulnouuueadfuavdruusznousa q fiddey rosflnauantRdulunudenimun
YosnTImaN uazldfunssusesnnsgIuNdnSusigaaimnssy wen. 1955 &9
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Husnasgiutedy muiennsgiu ven. lu uasinasgudy q Awmnzautunig
A1MuAAUANTRLAZAIUANANATNYBINAAT NN NA1UAINYABATE AU
aussouy fuanudfulsvmasivanlaih uazanatRsu q Aiedes
Tnulauuseadundnssiinanlulsemelne (Made in Thailand: MiT) Tneruan
ABalATUNITTUTRITEUUUTIMTNUANAINAILLINTFIY 11BN, 9001 %1381SO 9001
1AUnTouluNITNENLAZNIAIUANAMAINYBINEAT I
J3uinsdeaiienanseing g fdrAgveslanlnaindudn niedunudmine Tiun
Lenasfulseiududi wnansfudunisdrsesdudiunie 4 vedlaulinaen
JEUELI81079N15199U $18971UTUTRINANITNAFBULALLENAITUANITIHALL B YN
AranAlRzLazansg L FnsaendsutasAuuzivlunisdenthssveslen
IwazTudausie q fiddy

dmiutenvunnuanuuzianizwariInsgIuvedlanliauuteadalagasiden S9u99

Takuziditunisidenldanulivangauivauuniavaisguuuug o waasagly a1anun n uag

ANAKNUIN U HIUAIRU

2.2 aelwiuazgunsallvin
aneliiuazgunsallwihildaudesdulumudadinusvesnisluian Tnefiseaziden

oluil

2.2.1

2.2.2

ATUNINYA N

gl
1) agliihiduasuasaiwimmnduasvonnwiudsau uaziiudonuen
Usznavldfeaslsliivila ae NYY wazate IEC10 Aanansathunldauld
Tnefinnautifiddyosmelriuiasadasd
o aglniisswitaa imvualildans NYY sliavaiswnu fiuawiu PVC 3
wWaenuen PVC nuuseauliiin 450/750V uavaaumgilgean 70°C Ay
WINTFIU Uon. 11 1ax 101

o aalwihngluanlnimvualildany 1IEC10 wlavatswnu wuulanefiu iy
audu PVC fidanuen PVC nuuwsanulniln 300/500V wavamqiadan
70°C MUNRSEIU WoN. 11 ey 4 viseanunsaldaty NYY naunule

2) awrendnfuduaioneuns wnuien wieans THW (IECO1) uauiy PVC

uusaiulni 450/750V wagaaumgilasan 70°C MmuansgIu wen. 11 &y 3

3) aelihmdwensasuuiivuinlidesnin 10 msedadiuns d1usuasesy
Hvualitdesnin 2.5 as1eliediuns

a) enefuiidediulaulnauuweadiivwalitesnin 2.5 ms1efiaduns

vodosargliiunden uldvemdnndnadeudinsed sdanun (Rigid steel

conduit; RSC) usasgIu wen. 770 dusuriesesanalninlafuldvie HOPE sy
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223

2.2.4

225

2.2.6

2.2.7

2238

229

ATUNINYA N

WML WaN. 982 1130 DIN 8074 wag DIN 8075 Huunawdur uaAUgNa1wmIzay
furuakazIwInasaeninneluve

wugas Anusninesidusdaluainagesiniusnines (Molded case circuit
breaker; MCCB) %iln 1 twla 2 Pole dmsudaiuaulniliuasainauussuy 1 wla
fifausenuluia 230 V AC n3avia 3 1a 3 Pole Annussaulniln 400 V AC
dmsudavauliiuwasainauuussuy 3 wla Indenseualiilddesnin 16 A
wazfinanszualningnasas (10) ladosndn 25 kA aunInsgIu wen. 60898 Lau 1
v3e IEC 60898-1 Juviladnisasiufiifloiinn3dnieas uagnitanaidnided
Inanifiu vunafinpvesgeasiausninasuandbilunuuianglasenis
wosAamusninesdesdurialuaawesinusnines (MCCB) wialifiolnasigas
AnLusnines (Miniature circuit breaker; MCB) wia 1 Pole Wnawsasulnin 230 v
AC fifidanszualninlidosndn 10A wasiinanszualningnises (10 Lidesndn
10 kA 9NU3195IU 1oN. 60898 wau 1 %o IEC 60898-1
wesAnusninesdesuiatosiuliia (RCCB) vila 2 Pole firaussiului 230 v
AC Tfanszudluinlivosninfifeusawesfniusninasdos fidanszuasigeaalsl
AU 30 MA AURIRSEIU WBn. 2425 wise IEC 61008-1

wuniufnAeuunAmes Wnaksedulnil 230 v AC dwmsugraunulniituasadng
WUUSZUU 1 1la vi3e 400 V AC dwiugaunuliihuasadnawuussuu 3 wa an
WIMIFIU IEC 60947-4-1 Tnnanszualuiinludesniinszualdnuvsagesiniusn
e wazdesanunsndasasiisinszuainfuruiafidavesnouunanes muiisyy
Tiluunudnasle

TW#a3nd (Photo switch) WBuuuumedaeasiad via Plug-in dmsuindaldny
meuane1ang weldila-Ualwiluasainaauu iauiussiuliin 220-240 v AC
nunszualalitdesndn 10 A mevinuaseuludnvue Fail safe nande d1lnls
aIndide alndazdewaiuvililiuasainsfinnaeniian gunsaldesinaulaly
anmeindlulszmndalne lagldinansenusionisvienu alndaoamusonsseans
11 (inrush current) wagtduriaiuuanuduuadls
aUnIalUoaiuussnudsa (Surge protective device; SPD) @i uldannou
ussrulviiAwEse ada 1 wla Anaussaulnin 230 V AC Uszian Type 1+2 3o
Class I+l @wsugaruaulnituasadnuussuy 1 wa vievta 3 wa fidn
wseauliih 2307400 V AC Usean Type 1+2 w30 Class 1+l dwsugdarunulni
WAIEIBUUTEUY 3 Lild AuN1955Iu IEC 61643-11 lnediinnssuanieUsey
(limp) bitiRENTT 12.5 KA (Type 1 %38 Class ) waeNTehan18UsEgIan (Ins) b
ffaunt 40 kA (Type 2 %3a Class I) waziifustuansaniugnisvinuresgunsal
Hdmiufasilugnuguszuulifiuasaiaouy

gruauszuulniiiasadnnuy
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2.2.10

ATUNINYA N

1)
2)

3)

4)

5)

6)

7)
8)

fenuauuuuuiesauualnih viefaksuugiuaeunin
Fhanimaniadeudengd videlansrdnaumuaansdfndduuinaiuiing
fnsougs 1wy Huiivelmeaa Tnefaumuilddesndt 2 Sediuns Joun
Ingjfisswedmivindsgunsainglugiomunauivandusuy Taedvegng
dufunisifuansegisagan feavdeilofiinednlitiesnindoras 10 vosy
wagsadnlvianunsaszutgaInalalusi

FResannsadosiuldliieu du vieuvasiudlunelugls fsedunis
HJosfurluuaziin (Ingress protection; IP) laitfosnd IP 55 wuinsgiu wen.
513 vi30 IEC 60529 vuuszafosiivziiugnniiniuvey nssevieseansglnii
fugazdonlunuuindsn wazalsogusIniuaUas
Uszadifessanuuuliaunsandonaualindonald wetestulslvgiilisinig
Reteatnds Tnedfuiisdesueugnngualigininadiuam 6 aen
aelugiandmivdeasfudwiag uaglifndslnuasadawazenulad
dwiuldlumsinsssnm
suluresUszgdiosAnainiansisasuaznisfuaelnii deussgluves
wanafnuddla neduusntaswhgiodndueismmnafiousunsioainlihd
HUNISUTEULEY

fsudnsedosindgunsal wiomduaelinlugliSeusosainlsanusude
giunsuninvasiiinadsuuiuiu Inounindaresiifdssnuszdeliitonndy
30 MPa dw3ufieg1aurunounIngUgnUIAdYLIA 15x15x15 Lwufing 1
919 14 Yu vi3efiony 28 Yu LavauyuynyuNeufiuIuIn 2 LWURLAS

PANAULATEIURDVANAL

1)

2)

3)

I nanfudaunwndnyuievaauns (Copper clad steel) vurnduny
@Juéﬂmq 16 §a81UAs w30 5/8 12 81 2,400 Ja81UAT NSOUANAUAY
A3 A, ieitmsliifing seudu

Idanenevanaustin THW (IECO1) muu1nsgiu wen. 11 1au 3 vuinlides
N1 10 meudiadiuns madeasiuresgrunuliinliadluriososmenin
RSC vwmidusuAugnae 25 faduns w3e 1 i dwisuanedeasiuvesan
nflsiAassluriedosanslnain PVC vide HOPE fuuindusugudnandlivos
i 1 v ih dnsurieSesanglniviin PVC wagflvulitiosndn 1 v ih dwdu
sio¥osanslnviin HOPE Zafnmsoglugrunsunimvonailal fuanduzud 18
nsneasiuvasszuulni 1 wa Tildszuuseasdumiiouduszuulni 3 e
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2.3 @ lWuaznelay
wuutalrluazAdauln auuusasseasidenyseneulu Standard drawing for highway
design and construction #Haan15Ans LalWiLasdI19@ S UnuUIEAUN UAYN (Ground level

road) ¥30 Wen. 2316 Aswazdundnty Aereluil

231

232

233

2.3.4

235

2.3.6

2.3.7

238

239
2.3.10

ATUNINYA N

Wutaluuunss (Post top column) %3 eranlwwuudlA slan (Column with
bracket) fl# Fuagfumumismsfindaalnuagloulrouy greasdealuidod
3.4 Fatmuanisiesaalnluasinsli

n1sudatalvuazeunsalsznousne 9 deondulumuninsgiundaduel
guannsIu (Wen.) waglasunisiuseanasgiu wen. 2316
ienlnifowihanivanndadoudanyd iuvienaniFe WenAatuunumtauile
Ansafugudiuans Adauanansnnesld lifesiidesuudndmiuldindauas
thysdnwngunsalliin wieuddIndailedestuniutuuazdu Tneflvunifives
anliuazdudiusing 4 sudidmualilusesgin ven. 2316 Brdndnasdesd
nawadenluwuuideatuynianln gsudedeaneugnnaaligindng 6 aense
dyan

Aslau (Bracket) axsosiilassainanudausefiagngdailuluynanig lnsusiaan
nstedeulmuazeglusunysi munzandiogialaulil dyunisdalaslnwuin 5
o9 Tnefinnumanmedeulsiiiu + 2 aer
alwuarAdauiianindnesdesdinamfmaamnmuselud

®  ANUVUNUDILHUMAN 4 1aalns + 8%
®  anuMUMULSIRalitasndn 418 MPa
* aruFuLsRsganaInliiTesnia 255 MPa
o anudalitasnin Saway 21

druvesailniiogimiiofuiuasdedsiBonasoninuuinsaiu 3.0 fadiuns de
HEE

iyl Adlew wazdBaidumanlitdestunisnsousisnsiadeudingduuugy
Fou (Hot dip galvanizing) mun3suA5u9s ASTM A123/A123M wenelunay
Aousn avesdangdfiadouladsainnsmaaeuazdeditosndn 550 niusie
MTIUAT ANNAIRTFIU WBN. 2316

laua lAuueNILABINIA I8 AAGOULILEARA ANNNINTFIU WBN. 327 NIDUFAA
WHUASTIDULAIAAY AIULINTFIU WBN. 606 VUIA 15 WURUIAT X 15 LUURLIAT
seazdendy 9 venalwwazidey mnlildmvueBlnduluang ven. 2316
grunouninveaal desdivuindfniud fvualiluluusesgiu Fedainy
wansafiumuaugetan il lnspeunindeiiadedausedelidesndt 30 MPa
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dmsusegrsuriuneuningugnuiAiuing 15x15x15 Wwuflms o1y 14 Ju vie
flony 28 fu uandnaSuneunindolifunainin SR24 AuLATIL LeN. 20

2311 uHeRe2333 (Switch board) ifunuunusionudy uazvhunnusuauIuiluih
Ussunmiunila (Bakelite plate) Andtsog melutesunudnvesanl Fsamasn
luuoReuldie fowaldfosndn 7x25x0.5 lwufiwng ieswerenishns
gunsallaihisduynuie annsofasenadesuiudavenalnlfegsazain

2312 meluanlivinatesuudadesdiigasomefunnvdniufuaradatudaianla
demanndnadevdingdigudeaiuiantn fidunugudnalsvessdmnsuin
aneAulitosndn 8 faduns wisudonuazumurilnawnuiag

3. A15PNLUULAZNINTFIUTEAUTULEIATN

3.1 WWINNNITDDNLUULESEIIUUNIIHRAN
N1309NLUULEANATIIUNAUNADINTUIRAUTEAIAVRNATUAIINUABAS BT 0aAN 154N

a

guRmsuuissauy mugluiunisaivaumsldndauliihlvdvsedngaim uazannanseny

[
v A

a a é{ IS
YstanznuaiiinIuanlanlnauy Ineduanisniseanuuusel

3.1.1  aupnuUaense (Safety)
N130NBUUKAIATUUIUUNIMaIf oA s sdadeAumulaaniasani sty
aulunainansdu wisluannefifiuanios (Mesopic vision) laefiansaniaussauznis
dosaiadielvildnuuiinisuasiiuiia vilviAnanuUIeusa (Contrast) vasTngfuiiuia
ouu eliveaiiuinguiedinunsliidlupmemdnuasuinalasseu lussesfianusn
dnaulanevauesliiunal Jsnashiansandtadodne q Mfendos wu AAnudesadng
\ade (Average luminance; Ly,) Tussitesvesiiud wagnanimaeseudesainsuunuy 3
Sustusfuarmuadnaeds (Wuminance: Ep o) UUOUU §nBzA1INTEkasuaslau iy
auu wasAuauURnIsazvauLaeaitauy \udu wazmisidenldannsudvasueaain
TrullouuwoadffiduasiinGulussduiiunans wisd Tasidenldagumniduesuas
(€T Tugreuasdvnsssuand (Natural white, 4,000K) dvsuauumanasildnanudly
n3dayas Aufidaudstu viotiufumdes ilethelviuonduingldluszoying ieldfun
Inugu (Warm white, <3,000K) G?faﬁzj'wﬂ%’umamﬁuaq;ﬁwﬁLLazpﬂ%’auﬂuamWLLawﬁ"ﬂﬁa
uartannInszidsveuasneldanmundeuifivimuidesiiniiund Javanzautuauu
usniuiiles 3onuuviesdulndfiegeds lunianuin A uanimsuUsnguAgumgidves
LoadAuazinasinIseniu aunafudvesuasiminzaunisiigliiAnandIeusisesd
(Color contrast) vas¥ngiuiiunds iieliduidunnfiuaudsuuladdietu vioas
fandudanuannsalunmsliding (CR) gufissme uiolitosndn 70 dmsuiuial
Anuddyiunssuiiumi vieaugneevesding asivuali CRI dnldvdeendt 80

3.1.2  eunasnulii (Electrical energy)

NIUNINAN 14
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NNSDONUUULAIET IS ULAUUNNAIIR DIR TN De@NsTaUL NS bina s Ul d 1 1d
Uszansan iietvanmlddiesundsnulazanuansenureduindey taeaasiansan
YaduiidsnanoUssaniam nioaussauzaiundsauvedivauy laud dnvaznisnszans
wasvadlasli fmsluasasgiiuildnuliinndian vioffuussavinisliusslomimauas
a9 wazmslihaslaifing faanunsofinsanldandusiausmuuiuidsiih (Power
density indicator, PDI %5 Dy) waziaued n1sldndaanulnias1ed (Annual energy
consumption indicator, AECI %138 Dg) Anu1173§7U BS EN 13201-5 amastaentalaul
auuLLaa551‘3%%53%%%%émﬁa'aaa’iwqa (High efficacy, Im/W) uagin1snseansuasd
wanzauiieraslisruulniuasasuuauu e diaussausauns TEnS s uiia

313 $hudawnden (Environment)
desnuasestanlwouueradsmansenudevinadiuiilasseu viafauaniae
y3ua (Light pollution) luguiuuvasaudia (Glare) visluguiuvarudinuuuide
ANE1190 (Disability glare) wazaudminuuliauisn (Discomfort glare) F1914
dsnasieUszansnmnisuesivlunainasiusasduivieduauuvedldms wiensil
uassnan (Light trespass) lilulunflagendonasiiufisssuni o1admanssnusoszuy
W30 qunIn uazn1ssTinTesaywd i wordn lunanasiu sauasiides
Fusruuusteain (Upward lighting) 8195UNIUA BN ILNAN BIHIA 1UAITIANERS
uanantunsiuasainadisnafiuly (Over ilumination) 3 adlawnasudvosuasdily)
wnzauforadmanszmuiuianedouldisuty fuuluiuitouegiatutuiiegende
wiafianuesulmsiesyuuinawazdnnnulusssunfas msmuaulsunauaEuas
Lﬁ@ﬂiﬁi’fﬁLﬂﬂm%’mmﬁm’aﬁﬁqmmﬂﬁﬁﬁw 19U 3,000K #385n77 2,700K Gﬁua@jﬁuszﬁwaa
NANTENU FILN1I08NKUULASATNULOULT VAT B RSN TaNANTENUAINLAN 12
mauas arsidenldlaulrlaunueadifidmanszarouasiiunzan Tuasdesduduuuly
seiush wazlidnanudunsdesainegluinasifidmun $198emadeuuziin GNO1 uas
CIE 150 TnefnsslaulwauuluyudesilihlfAnanudminazuasindn Teulnlouudiae
siegluuiinniiogeids visfatuiiufiinumsnssuenafarsanfndousi uridauas (Light
shield) iloanuasfiavdsseanuaniiuiiunnis (Spill light) samsmsidenldannsudves
uasuwazmuauUIauasaidlimngautumslfou Aufiuveden uazdiena

3.2 mmsgmszé’u%y’uu,ma'iﬁwumma'sa
3.2.1 MR NAMSUNNTITI9SAIBEUEUR (Motor traffic; M)
N5IEBNTEAUTUNITIR LA 19UUNINA AN UNITITITIAI LU UF AL
1NASFIU WON. 2954 vi3e PD CEN/TR 13201-1 Tifimnsananmsiwmessng 4 Aflavdwa
fumudesnismauds ee1afiauunnsfefuniudrsutuniamals (Road hierarchy)
Toun A5 USUNMR9195 d@73uUTENDUNISITIVT NTHENEIUYDINLAUTD AN
VULUUTEINIMEN N15815099ATUVNG UaTNITUINIINITUBLAL/NITATUANDIIAT ST
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[ [
=

AMLdRIAIIRABNgNAMVUALAEAN NWIRS RTINS FawUseanidu uiilies Wuiyu

o
LYY [

1199 waziunsuun nedisuduniamalrnuauannsawuslaidu 5 deudu fall

1)

2)

3)

4)

5)

ATUNINYA N

NI NALABIZIaLe (Motorway)
Humamansiideulesszninaudiemasludsqudnatsveniiniasing 9 dnwas
N139579TLUURIUATY dN135UNIUNTEUARTIITNIRNTIBLN HUTUIUN5951954
AuElUNTE9NLUY 120-130 NY./AL. HUUIATIUIUYGD99519ININNTT ATBLINAU 6
9995193 ANITUUITIANI99T195 mmgm@mmwLLazmmgm%umaqqﬁqm
NNVRHUAUEI8UTEE U (Link1)
Dummansidealesseninadomarsduiilemdnyesniniasiig q nie
Fouleasywinsaouiidfysyiulssma @l dun1senasiiunss fnslnawuy
Ligndadame safuiinsusnndn sedunssunIuTELARTRTNIRTIes 835U
US1na95195ge dnnudalunisesniuy 90-120 nu/ay. TUUIATINILYRI991950819
for 4 Yosasastuld Wuauuiidimenans mm@;m@mmwLLazmwmigwu%uwﬂqQQMWﬂ
NNVAWHUAUAN8T9IUTEEU (Link2)
Humaaadumandniidenlesszninadiesgudnarsvesginatuiminss
1 Y30l TeITUNITAUNIITEniNdninnglugiiaieg w3l oulasludanudiddy
seauniinie 1U3UUN1599195ABUT9EN F095UUSUINATITTEALUIUNAD9ga 3
NN9ATIVTHIUNNATIADUTNUIN TTAUVBINITIUNIUNTZUANITATININ AT L UTZAULA
gannin aadalunasesniuy 90-100 nu./vy. TuuIndIuIutetesIaseg iy 4
10495195 mmigﬂuqmmwuazmmgm%quq gnafiinznatafiowusueniianig
N1599193
NNVAWHUAUEBEN (Link3)
umaaradumamdnlussduiminiidesloinisifunesenininedesty
gsouners o neludenin suvadenlsstummanusiufiuanssecsysiu iusua
9319UUEUNIUIUNAN Lazdlin1TIUNIUNTEUANITITIVINNATIABUT LN ALILE7
Tuniseenwuy 90 nu./ay. fvwindwiutesssasdnlugidu 2 99995195 unsgu
ammwLLazmmgm%’jumaagﬂuazéfvﬂfluﬂaflqﬁng
NIRANUNUAUAET09 (Linkd)
Jumemansiiidenlosuanseiiudigossis L%’Wﬁ’mé’umwmﬂuﬁﬁuﬁgq
171 wazid euleatulAsad1eM1amadusHANE U 1YL NIVANVUUN LaTNIINAaI
Toshu fd’maumuwﬂLLazmaL%auqa 132AUNITIUNIUNTZRANITAITINTNNATINA &
U3unauasnasuuidunisiss aa57lun1500nLuy 90 Nu./¥u. SYUIATIUIUY DS
a519sdulngilu 2 90995193 mmg’mQmmwLLazmmgm%uwmaaﬂuizﬁumu
nag
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mudeulviansandreiuansafunsyiutunsiuaainsuumanaasdmsy
1159571958 BEUEU TiSesERUTY M fefinnsanmudiiutummansuavaniandon
Framalgduandunsed 2 dmsunsdou 9 Aldldsmuals TRasandonsesutunis
TyikasadnanutaivualugnsgIu wen. 2954 wse PD CEN/TR 13201-1

AI5199 2 SEAUTUNIT LA UUNINRNEINTUNITISITABYIULUS (SEAUTU M)

ﬁqﬁu{?quqwaqq ANNLINFOUT1INNS

(Road hierarchy) Wudlwuun | Nudvudles | Aufidles
NNNAWNLARIZUI9LID9 (Motorway) M2
AU Ua18UTEs Y (Link1) M3 M2 M1
NNAHUAUAI8599UE51U (Link2) M3 M2 M1
NNRAMAUALE8UAN (Link3) M4 M3 M2
NINAAIHUAUEIYTDY (Linkd) M4 M3 M2

naaifildauaunisliuasainsuuauunavaislusgdudu M fuuslifiansan
AelakuIfna1uALEIAI19 (Luminance; L) 8198991087015 BS EN 13201-2 1o
suudfesfirudosainadisameriietaglifiulueaiiuing dsiavans wiedldauudu o 1¢
Tuszozlna lufirmsusansslugdauni duandunsned 3 Fadssnaudie A1nudes
ai1andsvesiiauuiideswsdls (L) arvaiauelnesiuvesnnudesaing (Us) Ay
AL ELR UL VBIANLEBIEI13 (U) S§R51duaINaInausnaweunng (Ry) uazdiu
Mudnisuasy () Swansdanudnuuuidsauauisa (Disability clare)

M19197 3 INUIIAIUANAINSUTEAUTUNT LA 19T UN 5T IBE U (M)

Nufinauu daudinda | Sasndauanuadng
sedut WiAS Wan* Fudeu USLIUVDUN
MIlUAEIN | | ca/m?) | U, U, U, Fr (%) Re
Linausinga] nousisinga] | [ineusidinga] | [inousisinga] [\neuaigegn] Linausisingal
M1 2.00 0.40 0.70 0.15 10 0.35
M2 1.50 0.40 0.70 0.15 10 0.35
M3 1.00 0.40 0.60 0.15 15 0.30
Ma 0.75 0.40 0.60 0.15 15 0.30
M5 0.50 0.35 0.40 0.15 15 0.30
M6 0.30 0.35 0.40 0.15 20 0.30
* Iasuriuan misauusis Weituinouudemduamluraedn wasitoyanisasviousamesiuioouuimnzay

3.2.2 maassluiunwniides wazusiigaiiousia (Conflict area; C)
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yaadImsunITaTst s usuA i i lugstuiiwndios vielnguvu deliau
B Auddnsenu w’%a;ﬁ%’auu?ﬂu 9 LLaz‘u%L'Jma;mL%awiasuaamwafmﬁﬁmim?ﬁ'auwaaamw
NNNBAIMNYDIOUY 3DINTFATUYDIITUNIVUL LU USLIUMNLEN 238U 9ANEUTH U3adi
fin15ansIuIUNI oAU 19UBY8395195 USaufiveninsa wazaandifiuAsume Wudu
fufimandlifnsanduiuiitaudety Conflict area; ©) auaAsgIU 218N, 2954 §181A9
wuzth g inasiAnudedadng (Luminance; L) Tunseenuuuasaiiquuiufidnuneasuil
Fudouanniin uwidniuiuiitaudsiuiigiuifisserneaiuduas viotosnts 60 wns e
NINMsHBMAIEaN YAy uaslimuisdunavatesiumia vliduguassadenisldinaeian
dosaing fmualildanuaing (luminance: E) Wuinausiiansanamyutaiuvesfiuivauds
Fu w¥evuiuiistanuald Tnoduuimsdudensesudunisiiuasainsuuiuiidaudsiu wie
sydfutu C fedl

1) fuidaudafuuumsansifinsliuaseing
nsimunseRutunisiiuasainsuudiuresiui dand iy wiesedutu C 34
Foudatuneaansiidnmisliuasainsseiudu M ¥ Ra1sananaudusiugseninemy
dosainaade (L) ﬁasﬁaumﬂﬁmuﬂuﬁﬂmqﬁ;ﬁ%%mmLﬁuﬁummaiwLLmuauLaﬁaw
auu (Ena) ﬁ?fﬂ%uaﬁuiﬁ’ummsun (Lightness) ves¥aniinuuiuansoglusuvesduysyans
Audesainads (Average luminance coefficient; Qo) lunns1sfl 4 wananisw3euieu
syduTuANaTLLILEULR AU UATALE iU S esERUTY C ATisuindususesuty
AmdDsERAY Videsiuty M vesmamalsiideusefudiutesiuiitaudsty aenslsh
muszduty C vuiuiidandatunsialinisedudugega fieurhssdudu M gaan
POW AT LTS puso U UATPLE sty Tnalamiznsiuasesudy C Usnam
Lenfideusefumaiansiliiasadnaanssesuiu M hde iy

AN5199 4 STAUTUNNSIBEIEINUUNUNTALEINY (SEAUTU C) TTDUABAUNIINAINTLAUTY M

UsLLnNvad SeuTU M gegn YasmaadsiieuseruRuAivaud iy

nRIu - - M1 | M2 | M3 | M4 | M5 | M6
uaanan - co | a 2 | &3 | ca | 5 | C5
ABUN3A o | C1 | C2| | | | C | C5

Tourzhr: lunuguanasUsuinseaudu C voanuiidnudinudnvidassauainiuandlugisied 4

2) Wuntaudenuuunamalsiludinsliuasaing
NSAMUATEAUTUY C Ui undandsnunlidnislilasaindda 9 vun1amaisnig

¥ '
= a

LKaI909NIINNUNTARENY 1YL USLIMLEN N3ANSUTAUUNIIMANTN LTl LnEdes
4119 isemanasdluiiunAudnarsvenilesdslldanvauzilunundaudaiuegredaau ns
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Benseiutunsiiuasainsesiufidaudafuniuuinsgiu wen. 2954 3o PD CEN/TR
13201-1 I fiansanannmsfmedaine q Wuisadussiudy M ony AnunuLiuees
Mauen FeenunsarmunseiutunsliuaEinsuuiuidawdsty auddutunmaiuay
an nuIndaud 19 Inumsed 5 dmsunsdsu q Alaldmnualy WRasamy
FoMMuUALUNIATEIU Uon. 2954 %o PD CEN/TR 13201-1

A9 5 SEAUTUNIS LAEEI N9 US I UN UL O UA DAL NS NUUNIINAITHUAY

Ardutumvans ANNLINAIUT1INNY

(Road hierarchy) Wuflvuun | Nufvudles | Audidles
NNUANNLAYITZWINEBY (Motorway) c1
NNRANMAUALE1UTES Y (Link1) 2 C1 co
NNANHUAUAI18599UE51U (Link2) 2 C1 Co
NNRANMAUALEBAN (Link3) c3 C2 C1
NNNAILHUAUAI18599 (Link4) a3 2 C1

Tneinasienuaudnsunsliuasaineus nmiuiidaudsiutmuelilumsed 6
§9BemuaInTgIU BS EN 13201:2 Uszneulusing Ananuainduuaneuladsuuiiouud
Hoa5aly (Ena) Auadanelaesivesnnlaing (UgE) wazdiufindndulasy ()
dmsuilufl foudstuiiinisasasdasaiuiae dazegnisuoasiudy S
dunansalvangdiwnis waviinisaeizedadlivalgguuuy onaldanunsafmuiaaigiy
ddadudeuld Weuauamudamuuuidseruatunsalasfinnsanainsesuduni
dn1sdesadng (Luminous intensity class G) vaslaslvouulasnsafiysis v fngsld
Nuass FuanseaBesluniamun ¢ ladlnfvangaumsissduiuliing 63 vie
faust 63 s G6

A1319% 6 LNaUTAIUANENTUTEAUTUNSIREsaTINsuLNUNTAKE ST (C)

AAUEIN9 awadaNe | . . L . 4
o & N . drunuatsuUasu
WAUTU wuIUBULREY E, ,, YBIANFINS
' ' fTI (0/0)
N1382367919 (lux) U. (F)
. °" Lineuaigegn]
[wneusisingal [wneusisingal
Cco 50 0.40 15
c1 30 0.40 15
c2 20.0 0.40 15
c3 15.0 0.40 20
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ANEI AnueEdnENe | L L o
o b y . GRIRTHETC NI
WAUYU wUIUBULRAY Ey L, YDIAIUEAIN o
i %
nsdadEdng (lux) U. (E) n %
i °" [\neuaigegnl
[wnauinngal [nauinngal
ca 10.0 0.40 20
c5 7.50 0.40 20

SEUUBEIAINNRAAAIUUNUNT AL I UA DI N TLOLNIIHUBUINEINDAUTLEEI

299308UA LT85 TUIT 1RSS5 1UN1T9 WUV VDIUY NS OAALTUTEEZNIIT
ANLEIANT 9 AalanalumsIen 7

a v v ! & Ao ) a1 v !
A919N 7 53881/]']@@’]1]LLU'JSWFJVWIENIVLLaQa’J’NUUWUVIGUWLLENﬂu U‘UV]'WQ‘VT@'JQV]VLQJNﬂ']{LVLLaQa’m\T

. 4 sroznTuAiidosls
ANALTINDRNAKUY Ko de »w
weEdEINSUNNUNUALEY
(nu./v4.)
(tun9)
120 170
100 140
90 125
50 70

3.2.3 MAAUY M9inTEU Lagauuiin1sas1asfeauEen (Pedestrian traffic; P)

U3namafinih mednseiu uazauuiifinisasasfieanuainneldanuiuiaveu
yeensumavians Iiasanidensaudunisliuaeindivnzauaniadediie 4 Mietewny
Yorvunvasseiudy P Tuunsgiu wen. 2954 3o PD CEN/TR 13201-1 dmsuinasinig
AuAumsuasaisvossziudy P fsuelilupsedl 8 sumnnsgiu BS EN 13201-2 Usenau
TUshe Arrnuaauuvewdsuuiauuiideam sl (E,.) @hﬂ’s’ma’imt,u’;uawi"wqm (Enmin)
wavdufiudaduiudey () nedifinnsiuilumi viemnuadnsuuinquuaiadudedwdu 1
ATANAATIAIUURIIEN (Ey i) WOLANPNLATATINTINTEUBNAIER (Excrr) LRLNFLLTN
e dwsuauinluiiufiewduiuaznsesesieanuisennmuaslae fa1sanain
sydutuauLdesadng (Luminous intensity class G) @ slawlnlfianzaunisiisssudulsls
nh G3 videsaus G3 fs G6
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A1319% 8 LNAUTNAUANENTUTEAUTUNSIRasaTIdmMTUNUNAULALYIN 193N
LAYNII9319308ALLTIAN (P)

Hotmuatiududnissuglunti vie
AUEIY AMUEINY dauriiudin mmadwuui’mqLLuqé{'\u‘fJuﬁaé"\ﬁJu
WIVTY | yuousuiade wurusudngn | (Guwdsy AMUEIN9 A4S
QREGLN RN Ep v (Lux) Ermin (LUX) fn (%) LLu'aé'w‘i'lqﬂ wiqnssuanv‘i’qqﬂ
[neusisingn] Lnausingn] [tneusigegal Evmin (LUX) Eyc.min (LUX)
Lnausinngn] [neusisingn]
P1 15.0 3.00 20 5.0 5.0
P2 10.0 2.00 25 3.0 2.0
P3 7.50 1.50 25 2.5 1.5
P4 5.00 1.00 30 1.5 1.0
P5 3.00 0.60 30 1.0 0.6
P6 2.00 0.40 35 0.6 0.2
P7 Taifivun Taifvug Taifi e - -
* feliiAan A uauevesnINaIN AITIYeINIINGINUIN AR 5 ST A 1.5 i1vesrIAIINaI
wuIneuades gniandlusiay sy AUy

3.3 oNuUAlUNITEDNLUULEIEIISULAUUNIRAIS

AM59DNBLUULAIAI 1UUDUUNNNAMIAANTUNITANNT U DUN UL U Azl NI1nun

AaLURLarANr0IUTfIe 9 MNeITes Al

3.3.1

TUNBUNTOBNWUULAIEAI UL UUN VAN
N1398NWUULEIEINIUNAUUNIIMAIWINUssanlALTunIsIuTuR ALY

Tuanasgu BS 5489-1 ausznaulume 6 Tunounan el

ATUNNAAN

1) mMvuagUuuukazuenUssianvasiiunauunelilasadng
2) denszautuMsikawEdne MvuanaeifiasauiuausIaugnsdesainglay
AANLEAINIYBINUTIAN 9 Aigates

[

3)  swnuteyailesiu newdlldlunisiwiniiiorsniuuiaseaing Al

® NUNOUUENSUISIATMIBEIUEUR (Motorized traffic; M)

. AnuamRaddlauliouy

a

v, yiavadlaulnauy wazn1suTuRtgUnsalnuAuLas
A, Wanddesainasuduveddaulnouuiaads

[

1. fidansdesduiazii (P rating)
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4)

2

2 P & 2 9

B 1y sy

=

P.

1%

Pszezafinauslilumsharasenelauliouy
sefusany vieduareadluuinniifadilelriouy
fusgneumstipdnwvedauluauy (LMF)
Pszeznafinusulilunmsidsunaunuvesegaloads
fuszneudndeaesainmweuiinnaneads (LLMF)
fusznaunsungeine (MF)

suBesdlumsfindalaslyiouu (Tilt angle)
AMUNTITDITBINALAUTE (Carriageway) TulAaziiAnig
ANNTYBITD999135 (Driving lane)

o 1

AMUNINUDINUNN AL TR LAIAI 19N DE AN UL DINILAUT 1Y TranIg

Y

(%
LYY

ynavh viieunieesituiiiwendiueenly Welinisusnseduty
nslvilasadng

sumisindalanlriaaiiannesnuy wiessorduvedlavlviauy
gﬂLL‘U‘ULLawTWLmﬂﬂam&?ﬂﬂﬂmuu (Luminaire arrangement)

a

Joyan139dUseaAnsANUdesadnvaiInuu (-table)

[

® WuNTALIINY (Conflict area; €)

YNEWNLANUBAAAIIY A9l

. Nunifgiteenveginiunuteaniususe (Cariageway)
4

¥
=] %4 1 a U U ¥

fianuseanisiayatlesduguideifuauudszian M uaiideyas

¥

' X Ad A 1% | )
nwazgUsvasiumigtadlilldauuwuinsswialy

'
v @

uluwunsu (Azimuth) vedlaulnauuwsiaglauNguRusAUN1TI9UA
YDINUNIAAIUINLE (Calculation grid)
ladadlddayanisneduysza@nsanudesainvesdinuy (-table) yu

::n{ A w v Ay v &Y 1 .
NUNTALLE I YN UNATUAIINEIN (Iluminance; E)

AMuINSEEEasErIaa il vsadenldlaulwauuimunsay Tnee199935n1s

AuINALNIAIgIU CIE 140 %30 EN 13201-3 sdnludosdinisiuingiiie

oA a v o a 1 1 ' a o
mmmmmzawqmaﬂﬁ%wmEn%wm ] bUU mmqmmmiﬂulmuu

srggriesenInaalyl ukuunisinanaladl Yssinuagsuvedlaul ns

Usugunsalmiuauuasvasiauli Arndnddesainasiu lnalouluaiiy
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wanganeaitesivsuUszanalunisamu aldselunstrgssnu i
Ueanssouzdunislindanu wanssnuiuduinden vieauamey

5 nakuunmsesurisweaa uaglaulnouy

6) mvuaiuviaaln wazgunsalafuayudu 9 lagRiasanfenisfiavnses
aneliwnilon aelnldfunazauuinisdy q sunidwesdulivaznis
diula nénidsauasdessuniuuazaglnaainniiisng ndndeswinmunsagud

o1avusalulle

332 msmvuanmnyUsenaunsingesnel (Maintenance factor; MF)
TUN1509NLUULAIAT UL UUNNNA IR BIATTIN1TANAIVBIAIAIINADIATNS
wazA1AaIsunanslda Weliiuleinaussaurnsdesadnsunauusnsoglu
it amuuai dosdsslivessedudunisliuasadned fuue Talviivuadae
Usgnaunsungesne (Maintenance factor; MF) 1nuaAuYe3Usenaun1singasnm
ntadusng g fiieades tun fauszneuamdndnisdesadne wen1sanasvesengnd
409d71991001548 suanInveInasaln wS e ninaweada (Lamp luminous flux
maintenance factor; LLMF) cﬁ’mizﬂa‘umsﬂﬁiaag{'mawaamlw (Lamp survival factor;
LSF) n3an1sauvasuininaneadi wazdausznaunisingessnwiveslauln (Luminaire
maintenance factor; LMF) @afinannnsasauvesfuazessuuiiuifliuasodlauly

MF = LLMF x LSF x LMF

dmulaulrouuneadafildnuuuauummans Feimuelvdsmdndnisdosaing
anadlidiiy 10% (L) neldegnisldaulitdasnda 50,000 dalus salavlniinistesiu
Auuazaiilisiiniisedu P65 aeldnmsldauluanimundouiifigamgiedsliiiu 35
aeraLea duanizlussavuiunans uasdmuasseznailunisuisesnyiwasyinay
azowlanlillaiiin 3 I dwusliddsznaunstiseine (MP) daindy 0.75 nsdli
fnsanneldieuludu @ mammusddUsznounsthseinvvedanlnauulignsds
ANINTFIU ISO/CIE TS 22012 wazyniitadeduiidamarenisiuasunlaswesandnd
nsdesadnvadanliilitinnfinnsansiuiuiie wu nansenuainanmgiiuinden way
wsenulihvesunasane Wusiu

333 MsAvuaREl TR TAEULAIUaIRInUY
N159ONLUULANATNULAUUN N WA IMTUNITITIATMBEIUEUR (Motor traffic;
M) T vuanuasAnsasvioulasvesiaauy viedoyanmeduuszansanudesaing
vosfir0un (rtable) muansg1y CIE 144 seutu R dmduldmuimeianudosaing
(Luminance) Uuauuluan i udaouuuss (Ory road surfaces) AUA15197 9 3w
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[
o '

FEAUTUNNAIFIUTENOUANUITOIRINUU (Specular factor; Sy) gniunsanTnngirun
foyanseduuszansaudedaing (-table) vesianfauummandliidunisenizud
nsdififeanssenuuuuuiuRanuwden (Wet road surfaces) 8198148 sdoyanaansinig
axviouLaeIauY sEauTy W dmsunisiansaniudosiuld

d' wa ¥ U a U 5
197190 9 ASFNUANTIESVI ULV NINUUIEAUTU R MUd@9guY CIE 144

STAUTUR | ¥2902eA1S; | A1 S Mg | A1 Qo WIMTTIU A1a5UNe QUEGRRIIEN
UWALRINUUABUNTH WSORIOUU
woaflannauiuuaLaziAuung AU

R1 S1 <042 0.25 0.10 o e 1w . .
YavTeuadlankitesndn 15% | uaensyateed1snn
YDIRUUA

e 0 Gl ARG

, v , WINTUNFNLIN
uAlanan 10 mm leddeani v
R2 042 <5< 085 0.58 0.07 | § “ A HEFENOULAY
60% UBDINUUA NIDHINUU

4 A A5
woafanfnauiuungeul 10-60%

WNURInULLaEHaRINENAUUAE RLatioy

R3 085<S<1.35 1.11 0.07 Futas seRauuLeaNaRNU wasiinnsasneu
AslguNIaneLRou UN9@IU
uwuiauukeaiadAseu wagdl RN

R4 135<S; 1.55 0.08 ¥ % v .
Wieazdyaunn wasazioud 19N

mnem: 1) Anuuissinnaeuns fmialilamsediyssansaseinaszing Rl
2) Faguudssnnusaiiad Fvunlgn1s wauUseansauaosadsenn R3
334 NSHRNSANANTIOULAUNITIENS 19U
msusediuaussaugaunisdndsnuvesinouy TWRsanann 2 vl anu
1MW BS EN 13201-5 Usznaulueie
1) fhvadrumunduigaliin (Power density indicator, PDI 38 Dp)
fhedu mw.bct m2 Fauanadauszansnmlunsldmdsinihveslaglwauud
Wasundumpnuasuuiuiauungluiiuiiidmus @ PDI vise Dy Awaadldsied

a

_ P
?zl(Em,i ) Ai)

Dp

Tneh
Dp A8 AIUNTAMUNUIMUUMAINTHN Tvite mW.Ixt.m™

P fa MaakninueIseuuRnfInIs iAkasa it uluiud dvie W

A 1

Ermi A9 A1ANAINUUTEUIVUDURARTIM T L Ivesiiuniges | e
z

A A9 VUNAVBINUNYDY | Ty m?

3

v '
o A <

N A9 PUIUNUNDLNINTIALEIATIS

3
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2)  ausinmslanadseuluiinged (Annual energy consumption indicator, AECI
%39 Dg)
ey kwh.m2yr! Jauansdsdruiumheianasnulnihveslnauunldauly
o | & A g v ! ! o ° vo &
1 U senuliufuesauuiilinasaing A1 AECI %39 D Aruiadlasadl

m(P -t
DE: ]—1(AJ 1)

Tne

e

Dr Aa A2UITNSEnasulnileT 1S UsEuUNISIAAAI 190 UUTSUUNTLS

PG

1918 kKWh.m2yr!

P, fio maslwihalalunsiinasainsvesszuuludiaavingu j© dudae W
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JUN 17 n1sdauseianvesan Throw wa Spread vadlaulvauumusnsgiu CIE

nsidentdlanlviauuueniansunJULUUNIINTEANEAITNNTADIATN LavAnanddes
a9 Feflnsfwesniainuaussousiadn iun AUseansang (Efficacy) Sasndiuuas
99 (Light output ratio; LOR) Fusyans nmsldusylevdnieuas (Utilization factor; UF) uag
seiutumuduNsdesaing G AIuLn55U CIE 115 (CIE Intensity class) Wudu

4. N15NAS1LAZNISANAITZUU

4.1 MIYALAZNIINAY
~ a = v YA wa = a Y o a
nsyadiioaanaliada visevieSesaeliuiinuseulenssyliluderiuneaziden
AIUANNINBATINIMA NFUVNIEN (Specifications for highway construction) N15NAUALABS
INIINAVKATANUWAIRIIUNTEIINURITEN B mliauANAoUALTUNTT WUUNITYALAZNIINAY
AuUUKAETwaztdgaUsenauly Standard drawing for highway design and construction 13%®
svazidenvasansLlalanu wazviasouaie lwlasy

4.2 UABUNIA

TfoRmuiteulafissylilutermunseaziBenmuaunsneai miemans namamans
mnliitessylunuuneasimieluteivuaiivay (Special provisions) Wisudndldaauninudin
Uasauausdiaudusznn 1 (Type 1) violensodndiuud mamgusnlinadafien venanagl
WiRBEINUUIRIgIUIINET 5 lwufuns dmsuususedu diuiinieuenvesgiusinainavdes
Bouuavaneny nsdifililanmnsaneairsmauuuls msudluwuuagdedldiunsiivreunnimns
AAIUANNOY
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NuaeunIalunsneaseueinaely gruanlnl wasgrugaruaulnouy ssseaduluny
YoMMUATDINULATIATIS

4.3 vieSawanelnuazdasie
vieforanglndmiudesdowazuaninaislnazdondulumudanimunseaziBenniununis

foa¥1emals nsumamans dnazidewanadnazsendunatadnuiailmies nunu

suidldgousuiogneufouaineinia faiagsedldsunmaiiureunnimnsrvnuey

HSudnnagldviesesaelnfivunlvgniniinvuala lnelidinisAngarianuia wive

&

azaesdivuafelulwdeiulazuldvean anldvieSevanalangnsanazmedilaain ase
AssRgdeadundsaunseiviedesansvuiu inderlangazdemidiuatuneudotu d1ian
\ndeuiualuvielavensimevidedemevazauihoardomatuaiilvisoudesnournisang
UangvewiedesanailoindsazdesnseuiBaunseiasudesasl Weneamaseudedd
wUssantnlidzan

viefosangliinegldmaviuianiznans avdesdnludesni 50 lwumung wineglans
Iasezdesanliitesndn 75 wufiluns nsiedesmenuliveufuiiuazfeninadesneuy
Aufiusiesnys “Y” vuinaugdlddosndt 10 wuiwns nensadaduiulindusemseiv
funavio Yaneviedosaeiiogluguiaiailuasdosgenniiuasvesividaiaiviiulaivosnd 5
wufiuns viedosaetuazdoudestuiieliosansldasain uidwiososmelnaiirunluyein
ysfueazdeseglndtufuiradlelinssnansdiiily siefosameimuntzdoadrnanduiiiu
viotiuan
4.4 Jawnanglw

TiinssUevinanunuulngliilszassinatuliiiu 60 wns §3udrsonafndaoiniuduld
TnglsiAnenudiy vewnazdosivhonsundmasumanvuilivesnin 10 wufing d9o1aaz
Duwvungedniails ddadreguumainazdesivienouninasunandaiedonveunios
2 ¢ wagvur e uuenIziifnys “na.” dmsullauuRiasassssenduliwiniididnys
“ya ety gusestulwinisdoudusmeiosfutminmssnaslduazasfosoas
Auandmaniuiugaselutenn seiufuuuresUanagfenauafumarivieansas i
Fumeildlvfannslisedudveinogléfionmg 30 wufiuns Uarnasdassosiiudaonsi
Fundvdefiuagn dumiswesewnynuisazdesitaiomingnnsty wuvenaelnliguuy
wazs1wazidunusenoulu Standard drawing for highway design and construction #teuain
a8l (Handhole) dwsulnauy

4.5 uRansszuulnin
srvumafumelwihazgunsalaindlniihfiruaunissnglnnaznstadalaul azdes

Hunsiiugeuannsiing gunsalalndezdeadunuulalnlnewaseriing (Photoelectric

relay switch) wiauvumnandaludfnuiiseylilunuunuzi Whdauuunsifuaelniuas
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gunsaladndluin aruuuunazsieazidenusenouly Standard drawing for highway design
and construction w1548 aumeni1elii 1A uLra 1318 lWin (Electrical connection to
power supply) N15618a3fu (Grounding schematic) N13AnAuarT1eazduarag 31l

(Supply pillar details and installation) Tneilswasdondidl

4.5.1

4.5.2

453

ATUNINYAIN

Nuiassszuulniuasadng denduluaiuuinsgiunisfindmnslvirdmsu
Uszwdlve Ingdmnssuaniuuialszivalvng (an.) wazdonmunsu ¢ Mtheades
vosnslifiunsnass wsenistniiduginie Fadudsuiaveussuudivig
Tt lunuilaseng
HSudneagdedandmnsuazdslnihgdungauddasunsiusesanuaunse
NPNBINUIFITNUIANTUNIRAFITZTUUNIAUA
syuulniuasadnsauunfensuunulmauanslwidilafu Ingludeshuaiefiuain
AAIUAN 113858 UU TT A335N15 A (Method A) Tu Standard drawing for highway
design and construction HIUBLNURINIHBAIAY T8 BAARIMENAUT LAWY
Y 9 Y a Y ] a aa o ‘:4'
Ay wieuiuseaeAudiuIaseaeauvasaliuazlaulnouuLeada Asgui 18
TneldasAniusninesgas (MCB) Yasdunszuaiiu wisldiwasinusninestae
(MCB) Trufuesiniusninesdesiulnid (RCCB) Bellfiinnszuasngean 30 mA

aa a o ! & A = a a & A A ! a
nsdimanlvauufnssagluiuiivaiiies vielwnyuyy nieiunidewionisiin
NNy

f
3 x2.5 PI.HH [EC10-C /\/ >

—f—
gl lmaTa
(2 Core with ground)

=—1=F

gedudulenelau

RsieLIAINGT 1P, 230 V, 10 A

L
e

STEEL BAR

‘*“4‘[

N

uuaUuINTlav (BAKELITE PLATE)
wurlapiaunn 5w

. SPRING PUSH—IN TYPE TERMINAL BLOCK
i SUITABLE FOR CABLE 2.5-10 sg.mm.

I,
=

3

2 x2.5 MLUN IECT0 - dosnuiu

»
E

wetlen
AEAUAUG 10 AT WU IECOT (THW)

-

anen e Ivludagananuu ]
atlvivh Bulume Pvc
W9 HDPE

P gunsadaary (WA Sieeve Mot
L A
N

L
N
G

(n) @Al esAnusninesdes (MCB)
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‘
i
3 x2.5 ME.NN IEC10—G $|
anelvindlumnslan — . :Ei
(2 Core with ground) !
‘1 aeAuTulinoelay
|
[ [ RCCB 2P, 230 V, 25 A, Iy = 30mA
- MCB 1P, 230 V, 10 A
sl
yd al |
e (it
STEEL BAR <
213 ~—nstilulu DOUBLE BRACKET
. L7 \ .
™ / UM UUUNN LAW (BAKELITE PLATE)
o[8[o}—] wunliiaenm 5 Wil
-l |
\i Y SPRING PUSH—IN TYPE TERMINAL BLOCK
I SUITABLE FOR CABLE 2.5-10 sq.mm.
2 x2.5 ME.UL IECI0 = dodeiAu
N natlan
’ ANFUNUIA 10 AT 1L IECOT (THW)
e lviugadonnuy

vk Builrivia Py gunsainady (1WlT sieeve ATl
v

%38 HDPE N\

L K
N G

(@) e biildwesinusninesdos (MCB) Saufuesanmusninesgesviintastulngs (RCCB)
sUil 18 matpuanelvlihuazaneuneluianinsmiugunsailiostuwuusing
454  szuulihuasaisouuiidaseuunsenseauvioluglusdliauans lildnu vio
lusguumaiuans nfaudunuaeauangeiuauludaidinu aseaiefuedian
Tuasainsuaslaullauunoadinaszuy m5esvuu TN-C-S mu3sn1s D (Method
D) Tu Standard drawing for highway design and construction #2a7DUNUNINT
Aeasiu lngldianziusninesgndes (MCB) Jasiunszuaiiuluusagiaasdes
Wity afumsfindaesimusninestiesiulngy (RCCB) fuifidnnszuadigegn
100 mA Tiumsvessiazisaselugaiunm
455 szuuliihuaseinsuuiifndsuumeenseiud sesnaniasiifwe e lwunity
ThduaeRuanndnauiiinsaiiuduissuntuassundwamsensesu luse
dhifuaadeaefurenaliwaslaulnauuneadiuunsnsesurion
456 nshuaylni
1) aeliifumideiulifldans Nyy Wulure RSC Safulaseana
2) aelfnauldfuldas Ny wuisludulaensed mudnlidesnia 60
wuRng iednssluriedevaauuuildldiu (HDPE) inudnlidesnin 45
LURLUAT
3) agliiiuasalaauuldans NYY huluvie RSC wsevie HDPE
8) MsFELENEETIRTL LAz R ensrYaslundesiedns Aaunsal
visameluan v ﬁmﬂ'amBIWﬁwéauﬁagiﬁauﬁgmm
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a.5.7

458
459

4.5.10

4511

4.5.12

ATUNINYA N

1)

msreagasiiliivia Ny Aeglddudrduareluiinede 1EC10 wie NYY
aelualilfasudl 18 fedldgunsaiioats wieadusoansln (Sleeve) ity
Tnefivuadimnzaudvaunaeliiii
mssteaneluihmeluanlilidanoans (Terminal block) wuutueng wiisi
Un flaguit 18 Taedvunamnzandvanslifiivunn 2.5-10 ssafiadiuns
arwlnihnisluaninuazanalnihanlaulawuweadalvldate 1IEC10-G wise
NYY-G 98in 2 wnu huudlaefu (Two cores with ground) wagsiallinieiulag
T¥gunsaleansluiiituii vdia 3 PIN wuuduany dvuiafivinzauiurung
aneliih waslszaumstesiuliitdesnd 1P67
swasfunvesnisfndanadesasnarnaiduatelia s udunisny
Standard drawing for highway design and construction Widenisideusenis
Tnuunasaeliin auaviesesaulniadagig 9 uazanudnvemesiey
avlwihdufiogldiuAudeadulunud svuslusiasguues 2av. viens
Tolsin
farunulnihuasainsdawniudesiadaliduimesarlnlusumisiimanya
mmnsmuwuluuaamw 2.40 a5 wazmsiuntngludafianiwesauy dmsu
ndifiihsasdenan 4 uuthlildgamummianuuiiy
@muqﬂﬂﬁwLLaqamwummmmuuwummmmiﬂmwmmé’mmuﬁmuu
sunsfndagmuaulifinasainuagInldaiadomaninihorausudeuldm
nasfitavesarunnau Inadesldsurnuiureuangmuauaunoudilunig
Aingta
Wasnuenvegunsalluszuululiniidulane 1wy vie¥esansl divdn il uas
glavy 1Judu awfesroasiulagldaunsalieasiu (Grounding fitting) 7il#5u
ARUITRINEAIUANIIY
siofeanglniidadeudaadauazoglussninesanisiosasliinasdesadi
Uanevis 2 duserviedesans (Conduit cap) Wietlasiuilidwanyaoudily
galuvie
ToMNUANITHORIAY
nandudiianlwnasainazdosmenadluluduliuasduuuvemaniuandnain
seuRaAuliitiesndt 30 wuflas wazlifesndt 60 wufwns dmsundndud
gauauilniuasading msseaedendnAuthiuvaniu deddisidensean
%01 (Exothermic welding) ity anendwmenvdnaunusssufisvus
Tiuanssenanaudiiuianiiuvie PVC ¥3avio HDPE 994511A0UNTATUIA
Wurugudnansnuiifmusluded 2.2.10 Wluaeluanll wagseuasanedn
fugaseasAunglualnmemslauuunay éﬁ’mamﬂugﬂﬁ 18 LLazgﬂ‘ﬁ 19
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T — TAPERED STEEL POLE
STEEL BASE PLATE
TEHURAYU =
d S Y

A
H—T
TR
a3 T | T
. TR
BN
o — AR E
~ | | \
S AN N N E
HIEN Y MANEETN 12 WL ol
Voo - | Z
i i i \ veraatelweln Pvc wia HOPE a5,
~ Pl Vauraladeenan 117z (15) dq
| St \ AARNATIAUIUIA 10 PIHIL
Lo _+—= Tt IECOT (THW)
[ i N IS —
Y ABUNTE
S AN 09 Wi
/ \ EXOTHERMIC WELDING
| 2 7 —e | 5
- [ _ ——wAnET #9 L CGROUND ROD
2 Sl peundemeny #16 mm. x2.40 m. LONG

O T S Pty T i (COPPER CLAD STEEL)
f' L LS S T R T \f

| A |

JUN 19 nsiauaesenanaudiua iluasadnusaziu

5. MIAEULAZNITATIVIVIIU

AsuinsadesuRaveukatlinuulislununaaeuaunneesseuulii Tadln wagnis
FALaIEINUUAUY LalTUSENaUNNSUTHEUNANITHSIAT UYL 1nelisneasidunvaaA309ilownay
ASNAADU 9L

5.1 a3aslianazaunsalnagoy

511 w3esiamiusaiiosnslnil (Continuity tester)

n139519 8RR Ll ssmsliivesarefatnoasiu aunsaldleiudines
(Ohmmeter) n3adaffimes (Multimeter) @1msuiar1ausunIus wioldasaile
nagaUALABLLosmslia (Continuity tester) eflqaant@mdulunuunsgiu IEC
61557-4

512 wdesiamanudunundnau (Farth resistance tester)

1130579 7ARA0d T undnaulildies eeloTawuu 3 a@1e (Three wire
method) #3833 3 993 (Three point method) dsfinuautaveanissiofaiuluniu
Uw9gU IEC 61557-5

513  indemeasunuiduauiu (nsulation resistance tester)

msiadrnnudunuliivesaunlildiad esfioTannuduniueigs 7
AaaudAvonnsesdedadulumuinsgiu IEC 61557-2 uazilusadulnimaaeulsitos
N1 500 1ad (NSzuansa)

5.1.4 1A39Iaebniln (Electrical meter)
nsinAmslniigng o sedaulvauuneaddlildiniewlotnniinuaiunsaingn
w53 ulWin nszwaluiln Adaludn wazdiusznaumdelnili sruisaiunsadinAIAIw

NIUNINAN a4
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Aol suresusaiusnduafingay (THD,) waznszuagsuedngau (THD) 4 waunsald
in3eaiaidaludin (Power meter) n3oin3 asiauaziinszrinaunmidslndi (Power
quality analyzer) iin 1 wa w5 3 wa wazsaslasunisasuiisuamelniiaseungy
Pt Inesosinanismuaeumnnunainndousninasiseniureseiodedn

515 A3eeinANada (lluminance meter)

A15MFIATAAIAINNAINNLIUBY (Horizontal illuminance; En) ULRIOUY LagA13l
ai1aunsa (Vertical illuminance: E,) 1#l41p3 0s3nanuainesdaiafaladnuuseuiu
(Planar detector) wagldia3 as¥nAuainwdaiaiauasuuuns swsanssuen (Semi-
cylindrical detector) 599 IAANANLETNIAS SIS ZUN (Semi-cylindrical illuminance;
Es) e?fQLLamﬁammmadNLaﬁlauu%wﬁmuwéﬁﬁﬁﬂﬁq %’%asaui’mqum&% Tnen3eein
Auainsdesdinuannsalunsinuasdunvesueadd waziinuaniiveunisietn
i fvualuinsgu 1ISO/CIE 19476 Taisninseiudy B (Class B) m1uuasgiu DIN
5032-7 fananssngazidenlunianuin 1 wagdedldsunisasuiiisuainuainensauagy
Pailiaunnt Tnefesinansmuasuranuaaandeuunamisenuveseioslaia

516 A3esinAudedaing (Luminance meter)
nsnsaiaaudesainsiagiouanfauulildied esdliofasiandesdnenn
ANUED9EI19 (Imaging luminance measuring device; ILMD) FaflauaanAdeuTaINIg
AOUAUDILTIALUNATULAS (Spectral mismatch, f;’) mmﬁ'ﬁmumiﬁ’mmgm ISO/CIE
19476 3y 3% wazlipnaautdang q auden vunluuinggiu BS EN 13201-4 uasfad
§sunisaouifivurirudesainsnseunquydildausdadesyn 2 U laodosdinanis
yudeUAIAUAA ARG LN LN AMIBRNS U LATe e T

5.2 Asnagaussuunin

nousiunsvegeulaldnulauln naaeuaunmaesssuulnii anudsnisuasinas
msfirsanmudatmuavesnsluiine vieunsgiu IEC 60364-6 fall

521 wedeuauseilisswansasing (Continuity test)

n5193RAANATUNIY (Resistance) Yesanemtisieadiu (PE) waganusonn lag
Ilovinfineinioiniosiionnasuruseiileansliin enaaeunrusieidoswosaglu
peasAuiulangildenuenvasgamuaukazianl lngAiauiunIuvesaefiiifonsmiu
melugrivauvienslualiiemsiainlaliiu 0.1 Teviu uasdlenliiv 1 Tovin dmsu
memihdeasiuiidesyvinadnunuuazianly
5.2.2  YR#0UINAIAINAIUNIUNNSHERAIAY (Earth resistance test)

19 TRANALAUNIUYBINISHeAdAY (Earth resistance) fidareansRunely
garuauuazian s Tngldiedosiarausunundniiu uasdesimanusuniunis
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seasiuliii 5 Teviu wieveulidarlaliiAu 25 Teviu dmsuiiuiifionlunsufos T
nsdfdsdianAulitmdnfufiudn 1 uis uazdemeieutundnaunnuiadnedu
52.3  VAEBUANNAIUVNIUALINYEIASIINTN (Insulation resistance test)

AT iaRAIEUNIUYDsaUI (nsulation resistance) syninaanelliinilside
asiunsazidy wazanelnlinglidoasiudvanedeasiu Agaiuauau 1 9a uazaieludi
19492993808 MelAIemagvatIuiusunaaay 500 Taad (nszuanss) Tuvue e
2095l nurdsielniuasvan vievananslwainusninesiuneagiauliomn
suisUananefimseasanaintaneasiu wazlufigunsnitesiudsa (Surge protective
device) sivaglursashiiiniinaaeu InsarauduniuvesauiudesdAlidosnda 1
wnneleviy
5.2.4 vegeulsenulniinn (Voltage drop test)

v inAussdiuliil (Voltage) Meiadasiamslnihiitaseasl o angdauay
viedutaevesefialniduanineluvny Liflvanviedalaulusionmn wazussiulniih
fladuaevesaevnrdlnanfufiviedalauliiomaluanivasd vieTausadulih
wasndalanlnlaugavinaidusseziailidasnidn 30 uril lnedesdauunns9ves
wsarulni iy +5% vasussnulnihidavesssuulnin

5.3 msnadaulanluuaznisinuasaineuuauy

531  msvnaeulpulivdsanaasuadounds Wdelauluisliedraden 5 Au deillesiu
Tagaeslidnisiades amulrdnisiateansossuulnihduwihaululaniuaenis
asdeudlalidousosaunitesldulsmudeulafiiivun

532 Idmeseuialasainsuuout fieUssifiuanssauznisdesaing nedndeniiui
yaapudsiirnundonlumssniiuaiu Suanegieden 1 iud dwiuusag Uiy
nsansslanlwouueash

5.3.3 - Iwinausenuldidn nszualnin aaslnia dadseneumasnitn (PF.) wazaing
Anuiloureinseuasnsueiingay (THD) wazusssusduaingy (THD,) vaslasly
Tuiiuiinaaeutauasaing ndandalaulnlavgeineidussesinalidesndn 30
unil Inedosdidmadsliiuaziusznouddaluiuansaainiiseylilusesay
SuseamanIsnedevaussaurvadlaullnuLLeadR LAY £5%

534  nsiauasainsuuiufiouuseaudu M 1FSaAaudesadng (Luminance; L) #
agviouaniinuu Tneldszuuiauuungaiegiuf (Static measurement system)
WIDTMANAINEINLUIUDY (Horizontal illuminance; En) UNRIOUULNUNITIAAN
AudBdaing aedlneg1emils TngnanisuszdiuAiaudesadnsuesfiufiiauy
Fefiansandrdusznaunisthzsinm (MF) fessiunasidermunlunisisd 3
LazmsiiNadenAdefUTIBNUNANSAWIMAIANLdBsEI SRS uRIauY d1mSy
As@fldnsTaAauaTIwILeY FosinanisussifiuAnuad LY wLRAY
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5.3.5

53.6

53.7

ATUNINYA N

(Ena) Wansinaanitszylilusisnunansinallaiiu +5% wagilmanuasiase
Y04ANUATNIALTI (Enrin/Ena) 0L wANA199NNAN Al AL £0.05
TumsfuRmndululimsiianuunnsnaueaImua I LaUULAUULAAL YA
sevinaransianasainsuazkansanaliiiy £15% emuaudnunzyeIns
NIERILANATISULILULAYATINd YA 9ves N uouu T aenAd DeiuNaNTS
sonuuulldiniian
nsfauasatnsuuiiufiouusedudy C i narauadiauuauen (Horizontal
illuminance; E) Vuanuu Tngnanisuszifiuaussauznnsdesainaidofiansan
AUsENouNIUNga3nw (MF) Fosruinasidervualums il 6 uazaisina
HOAARBANUTIBIUNANITATLINLENEI VU UY
ns¥auasainauuiiufiouuszdudu P lngvluliiaenizAranuainuuiuoy
(Horizontal Illuminance; Er) ULR20UY Lmluﬂiﬁﬁﬂws%’uﬂumﬁw WIDAINNEIN
Uu’i’quLuaﬁgMﬁu?aé’%ﬁu T inAALEININgg (Vertical illuminance; E,) kag
ANANET19A5 MSINTEUON (Semi-cylindrical illuminance; E.o) ﬁizﬁummqa 1.5
wns nfuioundiindae Inenanisussduayssougnmsdesainadiofiansan
AUsEnouNIUNga3nw (MF) fossnunasidorvualumsned 8 uazaisiing
A0AAADINUTIENUNANITAMUIULANEI VWU
NMIAINUARITIIATALES (Measurement grid) UUNIIMETS Wiinsaniiuiiiauas
yosvpsaTIzinensnandlaslnaesyeiieginiulusuifodtu Tagsedadiuou
inLANAENIITEYUMLsRARAINIRSEIL BS EN 13201-3 fauansluguil 20
Fefiswandensd
1) ILAINLLLIIIVBIOUY AWualniisyeeineseninega (D) lifiu 3 wns
o nsdlfiszeginaszuinalaulyl (S) lifiu 30 wns Aueliddnougeiauas
(N) Winfiu 10 9@ waedseesrneseninega (D) Wi 9 fu wiu S/N lagqn
wsnuazgnaanearegrannuuilauliusnuaglaulndnluidusses D/2
o n3diiszezvineszninalanlal (S) 1Aund1 30 wes Amueliiiduiugada
was (N) iy 573 9 dwadwsilaliidudunudulidadusuudnd
astu Teaghldilszosvinssendnge (0) iy 3 wwes waglanvia q fu
Wiy /N Tngausniazananvingavegiieainwualadliusnuazlaul
dnluluszey D/2
2) AIALAININRLIVINVRIOUUAIMUALITIUIUIINAY 3 9ARBYRIT13T A

9 9

Sregving (d) Wi 9 AU Wiy Wi/3 Taegausniagangaiingagineannveunuy

<

WUseaEng d/2
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Wunanansvee9sas §'
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darvuaauanvazlanIzLazInIgIuvesladlWauuLeadRd T UNIWaIY

1. InUIZAIALATYBULN

fofmunandnuvamameuazanasguvadtalrlouuieadfidunstmuandninusidusdu
weilauazoazidennudnuazionzveslailiouuieadd uazgunsaling q AAeates aseuagu
mslduuuauummadiinngasasseeueud (Motor traffic; M) auumisvadsusuAuI st
lugaiuiiondos v3lunyuYL LaruTnaMLTeudoLaznsuen Felidnuasduiuitaudsiy
(Conflict area; C) Tfemafiuin madnseu wieauuiiiinisaasieamiiis (Pedestrian
traffic; P) meldmnusufinseursnsummais mufisualilugduduma (Road hierarchy) vos
NIUNMAN uarseRudunisliuasainemuunsgiu sen. 2954 wie BS EN 13201-2 Tnedneds
FormuauazansgIuing 9 vosndndamndnadsiuldluussme wazansgiuana fnsiivua
inasiAangdesainaduiy auauTRvwaayd uasfidadsliivedasliouuneadd nieudu
AvuanugiAIUANaNITauEAIunNasuvedladll nesulsedniainlunisiiluldauuasen
nFaulii ImanganfugUkuuouuuagnisind el amsedudunisliuasalnauas
anmuIndeutnamaiiuannaiu

2. fgruuazaIfng

1) Tawlnweadd (LED Luminaire) vaneds Taulauuneadifiusznausie falaul (Housing)
H1Asaulauln (Cover) wanaweadd (LED module) laudaiuauuas (Optical lens) gunsal
Funseualslii (Driver) gunsnitiosiuidsa (Surge protective device; SPD) 423ugunsal
AuAulaLlyl (Receptacle) anelnifhuazdaseansl (Wire and connector)

2) ufnnaueass (LED package) wanois dauussnoumislninguiien 5‘§Qﬁauiwzyjﬁaﬁ:mmws
LeadH (LED die) $1uau 1 ane wiennninly enaiussdusenaumauas wazdiusedou
NNALTIU 11908 Waznelniin

3) wopALeadA (LED module) maneds uvasiidauaianoadidlifidaaon Usznaudae
LHNNAREASATINAL 1 uilnNing n3eu1NNTT UseNausy VULNWIIISANN 4age1937u
druussneudunilandenansdu Towa druuszneumslnin mauas vena meenudeu
dusieilen uavgunsalmugy

4) gunsalmuAudmIULenaueadd (Controlgear for LED module) w3egunsaldunseualniin
(Driven) yanefis vhefumsnegseninsuvasdgliiiunegaueads wilsvidevianeyn 3l
widilun1saneusetuliiifisnue ‘w’%aﬂizLLﬁlWﬂﬁﬁﬁﬂwumiﬁﬁuua@aLLaaﬁﬁifu 9 919
Usgnausidiulsenounile vievansdiuuenainii ware1asame1diunsns i nnsusy
AaUsENRUNA LN msammauﬁmuaunmsumuﬂ?{uiwq LLawﬁ'}ﬁlmimmuﬁlu g
wonwtioanis

5) ANULLNNNTERIEIN (Luminous intensity; ) #ungils AnunuLUllesandn1sdesainely

LY

SANINLY NUIYVDIAINUIUNTADIEING Av LAULAAN (Candela, cd)
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U 6 1

Wangn1sdesadng (Luminous flux; §) wuneds AMdskasasfideenanunasiiiauadag

8 £ a

ldfdsiafiamsfinsednnszaeeenly wiheilldin Ao au (Lumen, tm)
Usyandandueenisdesainsuaslanl (Luminaire luminous efficacy) wuneiis dns1du
szniendndnisdesainwedalnuazidslniildlunmsiliiAandndnsdesainaves
Tl we ¥y Lumen/watt (Im/W)

ussuliinimmun (Rated voltage) wuedie ussfulviiiuvasdng wioussfulaiinisi
szylilaailniueads

gauniiwindey (Ambient temperature) 11889 qquﬁmaammw%ﬁ’mmﬁﬁ'u 9 ﬁagj
Tneseulauliueadd dvtiodu ssmwaleua (°C)

10) 9180158 0987199834ANLNILOATA (Luminous life time of LED package) #ungda Av

szezaignmnlisessia Junction temperature; T) wagnseualnliiidmun Faimunlag
szauganandnisaesainnlu x vesasuiuniala

3. AIAIFINS19D

3.1 wmsgiuily

Made in Thailand (MiT), Audniudsludssmealve anignaimnssuwialszimelng

[y

wen. 2778-2561, wasaineily - nanduatlalenasas (Woadh) warusSaueiinentos: un
gy

ANSI C78.377-2024, Electric lamps - specifications for the chromaticity of solid-State
lighting (SSL) products

3.2 1nsgruvadlaulnauuLeadn

wen. 1995-2551, U3Anufidesainuasussusinadneiu; nIfindayayrausunIuing

1an. 902 tau 1-2563, aaataulud a1 - @mﬁﬂwmzﬁﬁaqmiﬁl’ﬂﬂLLazmimaaU

10n. 902 1ax 2(3)-2557, adlanlnindgmsuliuasainsuuauuy

180, 61000 vau 3(2)-2565, ANudntulaniwdwdnlnin @y 32) F9die - Vadiadnsy
dunnaldesdadunszuassuedn (nszualiidnvesu3soe <16 wouwlisewia)

190, 61000 1@y 3(3)-2566, Aainfulanawdwdnlnin @y 3(3) F9die - ediadnsy
MslasuLUawssaulndn n1snsziauvaatsanulniwaznisnensuluszuuanenaslndin

LY é o Y a o e‘d‘d d‘ o 6 1 Id”/ -]
wssfuassaugdmsuuTianninssualnihfidmun <16 wenuUidewla waglivuegiu
nseokuulhouly

3.3 1INIFIULANINILOATA wazLanaweadh

IEC 62471:2006, Photobiological safety of lamps and lamp systems

® 39N, 2782-2564, uanakeadad msun1shikasainaaly - AnENYAETABIN1IAIUAIY

Uaonny
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IEC 62031:2018 RLV, LED modules for general lighting - safety specifications

3.4 wnsgrugunsaltunszalyiin

uan. 3002-2562, gunsalmununae - AuANYUzTdeInlanzdviugunsalniun
Sidnnsedind Mduvdsdnglnihnszuanss vielihnszuaadudmivuegausada

IEC 61347-2-13:2024, Controlgear for electric light sources - safety - part 2-13: particular
requirements - electronic controlgear for LED light sources

uen. 3499-2565, gunsalmuaudidnvsedndilduvasingluiihnszsuanssdeluinszuaadu
dmiulenaueadd - @mﬁﬂwmzﬁéfmmsﬁmamiauz

IEC 62384:2020 RLV, DC or AC supplied electronic controlgear for LED modules -

Performance requirements

3.5 wnsgutasugunsalauaulaul

ANSI C136.41-2021, Roadway and area lighting equipment-dimming control between an
external locking type photocontrol and ballast or driver
IEC PAS 63421:2022, Zhaga interface specification book 18 including book 1 - outdoor

luminaire extension interface

3.6 WnsgIuaUnIaidesiudsa

IEC 61643-11:2011, Low-voltage surge protective devices - Part 11: Surge protective

devices connected to low-voltage power systems - Requirements and test methods

3.7 mmgmmﬁmmzmsmaau

son. 513-2553, sedutumstlesturentiensiuuisusiinii (sva 1P)

wen. 1455-2562, pauidniulannsudiman1vin ey 4 wadansvageuwaznsia daud 5
NINAAUNHANAIET

BN, 62262-2566, izé’u%umsi’]aaﬁwuaaLU%aﬂﬁ:uﬁm%’w%ﬁmsm”lw%aWﬂm'ﬁﬂismeL%ﬂﬂa
Aeuen (59 1K)

ANSI/IES LM-79-24, Approved method: optical and electrical measurements of solid-
state lighting products

CIE S 025/E:2015, Test method for LED lamps, LED luminaires and led modules
ANSI/IES LM-63-19, Approved method: IES standard file format for the electronic transfer
of photometric data and related information

EULUMDAT format, Stockmar AW. EULUMDAT/2 - Extended version of a well
established luminaire data format / A.W. Stockmar // CIBSE National Lighting
Conference. - 1998. - pp. 353-362

ANSI/IES LM-80-21, Approved method: measuring maintenance of light output

characteristics of solid-state light sources
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® ANSI/IES TM-21-21, Technical memorandum: projecting long-term luminous, photon,
and radiant flux maintenance of LED light sources
® UL 1598 Ed.5-2021, Standard for safety - luminaires: in-situ temperature measurement
test (ISTMT)
® Annex A of ANSI/IES LM-84-20, Recommmendations for measurement of in-situ LED case
temperature, T
3.8 WIATPINNITOBNUUULAZNIIAIIUNTEBIaIa UL

e LuMUFURdmSUUBanLuUkazAnd s wasaIuunIamad stalauliueada
(Guidelines for the design and installation of LED road lighting) U 2568

® 39N, 2954-2562, ToMULINNISIALEIAINIULAUY ANMSUNITASIVIAIYYIULUALALALLALLTN

® (IE 140:2019, Road lighting calculations

® BS EN 13201-2:2015, Road lighting - Part 2: performance requirements

® BSEN 13201-3:2015, Road lighting - Part 3: calculation of performance

® BSEN 13201-5:2015, Road lighting - Part 5: energy performance indicators

® (IE 144:2001, Road surface and road marking reflection characteristics

3.9 wwspuvewndnlaulviauulead
®  39n. 9001-2559, FLUUNITUIMTNURARNIN - Varinun
® |SO 9001:2015, Quality management systems — requirements
3.10 wwsgruesluiRnisveaey
® uan. 17025-2561 Tan numialuindsainuausavesiesUfUAnimaaeunas
sl iRnsaeuiiey
®  |SO/IEC 17025:2017, General requirements for the competence of testing and calibration
laboratories
® NN UNUsEINIMUIBNIUYRSTlumAure e uIMs d1dnuANENITUAITHALN
SEUUTIUNS (A.N.5.) U Mugngu 2558
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4. FanmiunvaslaulnauuLaadn
4.1 Jan1ruanaly

4.1.1 NMSYINLASLY

1) Teulwouuueadddesuaniaiosanenuderimualuinnsgiu ven. 902 Y 1 uay
\3eevine@ienslin (QR Code) Aitmuslag driinnusnnsgIundndusigaamnssy
(@38.) MUNINTFIUTIAU Uon. 1955

2)  dewhiaiomnguandalaullamsoueniunazenliing Insuanseniifivug
voslaulnuaznisldau wu 120 W, 230 V, 50 Hz uay PF. 0.9 18udu

3)  udsdesu (Model) veslaulviauu wasTudindn

Y

4.1.2 Tpulrouuweadd luseazideanmuanvasianeil Tilaulil wasudiung 9
Usznausme

[N

) drlaulyl (Housing)

) #aseau (Cover)

) wegaueadd (LED module)

) taudaiunuwas (Optical lens)
)

)

)

O B W N

gunsaldunszualni vialasies (Driver)

qﬂmaﬂﬂaﬂﬁ’mﬁ%ﬂ (Surge protective device; SPD)
7) dhsugunsaiauaslalyl (Receptacle)
8) agliiuazdasednelnl (Wire and connector)

4.1.3 Talvlouudosndnannlseuild3unsiusesssuuimsnununmany uen. 9001 u3o
S0 9001 uazdosiiin3osilonnaevaussausaedlaulriouuneadi loud Aaauding
N3¥LEs AENdaeadesI alnasuuamavauauURnIsduauas wavanalnii
AMFUNSTUIUNITATIVHOULAL ATUANANA INTENINNITHER

&)

a.1:4 TaulWauudendundndusiindaludszinalne wagla$unisiusos MIT 91nann
gaamNIsULIUsEmAlnY Afanurluuseadu “drunisiuses MiT” Tutuiudolaue

4.1.5 lnulvlauuweadfmsiiengnisidauvesilauln wegaueads gunsaldunseualiin uas
Fudausne q fidrdaldosnin 50,000 Falus 3o 10 T Imaﬂmémmsﬁ%maumq 5 VD9
lanlnouuueadadisedliiunsunianaie dmsunisgentnenaenssesiIane1gnsiy
U

4.1.6 laulWouuweadidesdszeziiainissulsenulidesnin 5 U wiauuuuianalsnig

Suusriunngnanlauliouuweadilnynss

NIUNWNAGN a-5
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4.2 aNpulnwasdudIu

4.2.1 falaulu (Housing)

1)

Y

mlalnseseenwuuliimuwdusiagamunisinnseu vanexgiifoundevu
sUMBAMLAUEY (High pressure die-cast aluminum) 3A2UKTLST NUABUAIUAR
waznsiansaulen Wuiumediy (Powder coating) &1
AalaulniinisuendiuveaunainianaazdiuregunIninIuANeanI Nt e
wenaulumsssuieauiou wazanunsala-Undhaseuliasain
mlaulvidvwiniiuiisuuenuaziisuTsimansanlunmsisuvignuTeu ngay
Aunisldaunielagumngiilaesey (Ambient temperature) luyae 0 fi4 45 aaan
ATy
ilaslnldnissrutgannuiounusssuvid (Passive cooling) lulldgunsaldiesyuny
ANNSouESY WU MstdRRauszuIsauieu (Active cooling) LuAu
sywianihduiavesaseunsodlanndiunazilaglvdesddianuziiudmsuiv
undnduzalaunnnmas
= a a 4{' ] o o/ . 1 6 %
ik Un-UniitegouuauarUizesny (Service) Tudiuveasgunsainiuauainsuuy
A o [ =Y | ! ¢ v ¢ [ acs a
weatseshwdudiunielu wu gunsaldunseualiiin gunseldesdudsa da
¢ ) ¢ 2 v
wnawus wazdaugunsalaunulaulnau Wusy

mlanlnsoseanuuulnilaseadamas I undmsuAnfA 19950 (Receptacle) d1m35u
gunsalpruAulaulriauy (Node controller) niofigadeusiafugunsainiauen
lngane

4.2.2 W1Asau (Cover)

1)

nAseUAUMnUSENaUMEY nToURaliillun Lavnszanlaunusey (Flat glass) viin

nszantsdumules (Tempered glass) MuAUsou NiUszANS A wlunsdoINIU

YDIUAGY UazTlAIUUDITY

nsvudarAsaunsTanuHuSsudIAUMlanlnAeUsiAueTalaudpnuvaindu
a Y = I ~ v %)’ v

nszanuarnsavargiifionvesiilanlviuaziinnunduse welesiuduazin lagly

=2 [~ a a
gunsaign (Fastener) uazang (Screw) Aaunwngsliiluaiiuvlnaunuiaa

4.2.3 uonaKeadd (LED module)

1)

ATUNINYA N

UonaKeadRredaITaneAisuld iad1esan1sUNTITNEILAENITTOULTL TIUS
NseNsEAuNenaweadaniiusEaninmawulueuan In135eyrlinnazIurowens
LOAANNARN NToURUULBNATITHARNITIEAZIBEAAMANURYBINDNAKEADA AT

@ A v

nszualnihnssuansendngliduueganeadanfuiinamaslwihvedauln nfeudu
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(%
v Y

srytrsosusauliiniduius fu muiiimaneauasfndsonauaadmdfui
Taailvinuu

wegawoadadeululumuderimundiuainuvasnsde auuasgiu wen. 2782 wse
IEC 62031

wegauoaddoslduiininaueadd (LED package) ¥ila SMD (Surface mounted
device) Jurh&aludings (High powen) undnsnsifisinuningsanguanisinim
undede Tnefimlsdesusesmsldauangudn ssyviauaziuvesufininanoads
WANNILEATARDITTIBIUFUTBINANITNAADUNSAITIgLIN (LUmen maintenance)
asATEIY IES LM-80 laitfosndn 9,000 #alus uazuanawanIsAuinegnslday
(Lifetime) ¥996WNLNILDAD A ﬁizé’umsﬁﬁqqmu 90% (L90) lsiti@en3n 50,000
Falua fensAnamNIRsgIU IES TM-21 aaviesUfURnsvaaeuvesmiagy
nans TneldAgamnfiveuiininaueadd (To) gean wazAnszualwiiriianelisy
WANLNALEAdA (IF) MUKANITVIAdeUIRaaMAl (In-situ temperature measurement
test, ISTMT) ludioil 4.6.2 10)

wininakeadidesdgaumnglid (CCT) 4,000 K mauunsgIu ANSI C78.377 %3ad
gunfideyluyae 3,985£275K uazian D, 2glua 0.0010=0.0060 (F7935U
gaumpdasu 9 DiiarsannInuuan A)

W NNILeas Ad e AN UAIIIVBIE (Color consistency) Taafinisid saiuu
U1MIFINVDINITIVAE (Standard deviation of color matching) lallfiu 5 SDCM
LLﬁﬂLm]LLaaSﬁ@’w’aaﬁmé’ﬂjﬁmmgﬂé’awaaﬁﬁ"’ﬂﬂ (General color rendering index;
CRI w38 Ra) liitionnin 70 (nsaliilimamadnyiumssuslumh wiammgniosves
dig Aasmmualy CRI drmlsiioend 80)

wiininaLead AdnanIsNAgaUANNUaBAS A 1UTIN1MN19LEs (Photobiological
safety) m1unnIgIu IEC 62471 aﬁiuszﬁummm?{lmﬂfmﬂaw (Medium risk, RG2)
w30fini1 AseuAquUIIAnszualwinfi 9relduuininaueadd (LED forward

current; )

4.2.4 wudmiuauuas (Optical lens)

1)

ATUNINYA N

LAUAAUANLANBINERIINTAAUTEAN Polymethyl methacrylate (PMMA) acrylic

viloila w38 Polycarbonate (PC) wilala Afiuszandanlunisdesrituveanasgsuas
yumusiensidenanmanadyd (V)

iudeunuiasiesiinuantAinuanssiuRansaae umaLaswadlanlleldiy
uegALeABAvEIHAR NisuLLUINASLANITBAIBuAYeALd Tapsaenndeliy

[

yilpuazuveaniininiueadiuazueganeadanfedldiuiiuiu wazlinddesuses
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sryvilanagsuvenaudnldndudn ieshwinuandinisnsyaeuaslunsiinig
FouU13¢ TINalonasuansIsnsneLazinfLaudiiniulenaLeash

4.2.5 gunsaidunszualniii (Driver)

1)

10)

11)

ATUNINYA N

Dundadusiangndnfifaunmguazdosldessunsvats uazfususnsgiuid
Srmielagiily

gunsaitunszualwinduvdamuaunsualuiiiasi (Constant current) Andaag)
aelushlaslwienanyauenaueadd uasinisssuieanuieudivmizan
gunsaldunszudlnihdesdulumudervuadiuninulasnis auuinsgIumy
Uaensiy wan. 3002 v3e IEC 61347-2-13
gunsaitunseualiihdosinunsiuselindindyaroivg auunsgiu wen. 1955
gunsaldunszualiihseudulumudomvuasiuanssaus auuInsgu won. 3499
vi7e IEC 62384

q‘dmaﬂ%’uﬂizLLﬁlWﬁﬁéfaqmmim‘hmu%’ﬁqm‘wqﬁ 139U (Case temperature; To)
Litfesndn 70 esrwaLdya
gunsaltunszualnihdesinastesiunseualniingaisas (Short circuit protection)
Maalifin wseduluaufuiinue (Over voltage protection) wazgaumgila iy
Aum (Over temperature protection)
gunsaldunseualiindesiineasviegunsnitasiudsa (Surge protection) nelu
sewinaane LN laldndn 4 kv saysewineane LG ag N-G lalsndn 6 kv
gUnsaldunszualniiifosannsauiudnszuaseeniieuuanuainaveslaulyl
uuldl (Dimming) Tngl¥dnyamaiuasin 0(1)-10VDC %30 DAL nsdlillddyn
AuAs DALI gunsaldunseualniidesdiunasdrguseiuluihnssuanssdmiuanglu
Ifugunsalaiumu (Node controller) aghawmangay

guUnsalfunszudlufindesd srearususesergnisldaulsifesndn 50,000 Falus 7
2N iFseu (Case temperature; Tc) 89aA 1Ag19899NHANINIAGRUIRQMNYH
(In-situ temperature measurement test, ISTMT) Tudef 4.6.2 10)
AoesryslanarsuvesgUnsaldunseunaliinanwin WiouuuULeNAITHARY
eazidunvesnnauUivesgUnsaldunsrualiin JUuanizaasnisaenieluiy
Brsusurnszualiihfisnelitusenaueadifiiufitamadlrifivedauly s

ax a & ¢ v o o
LLﬂﬁ]x‘i’Jﬁﬂ’]’iﬂaﬂLLﬁ%mﬂmﬂ@ﬂﬂimm’m‘um’ﬂﬂiﬂw

n-8
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4.2.6 gunsnidasiuldsa (Surge protection device)

fosfigunsnitlesiuidda (SPD) Ansufisifuognielulaslvouy SnmaudRduly
auderimualusinsgiu IEC 61643-11 villaulwanunsonuuseduluiinAuasaisesu
usadtuluihdusi 6 kv szwrinsangllita LN (Differential mode) uazfiusadululitadush
10 kV sguingangllfin L-G uag N-G (Common mode) lngdasiin1sseyviinuayjuaes
gunsnllaeiuldsanninin wisuenansuaniseazidennuautivegunsal

4.2.7 Tsugunsalnuaulauly

Foeflt15ugunaaiaruaulanlnnuy wia ZHAGA wiauHTa (Cover) nu
WA ZHAGA book-18 (IEC PAS 63421) #5a%ila NEMA (ANSI C136.41) Socket wuu
5-pins #50 7-pins WioNHUASA2935 (Shorting Caps) wazdssauaelniinegludmsu
gunsalmuAuladliauy (Node controller) Tisausos

4.2.8 waidaunaun (Cable gland)

Aesdivasldaslnindnlaulviniengunsailesiunisuinanalvmeindawnaus

dmuaneusiazidy
4.3 damvuainuamauUAning

0.3.1 Tewlwiagndasiunisusesssdiunistiasiuduuazi (Ingress protection; IP) laitfas
N1 IP65 MUEIATFIU Wen. 513 A1NYeeUURN1INAARUVRIMLILITUNA

4.3.2 Taulnseen1un13suTeesEAuNsURIRunISNSELNA (Impact protection; IK) laidpenin
KO8 mnun1msgIU dan. 62262 nvieauURNIVAdoUTRIMILIEUNA1

4.3.3 \awlidearunisaaeunisduagiiiou (Vibration test) AMUANATEIU HON. 902 LAY 1
NI URNIINAAOUVBINUIBIIUNA

034 Taulwdesithwiins Ay 15 Alandy

135 lewldosdidrnduaiefiudauss Sudminlaulnouuldegieiuas felusuuuy Side-
entry waz Post-top lasaauiui slan w3 edruvarsvenaliuuunss vurndun1u
AUdNa1InIguen (OD) 60 mm. 38 76 mm. auUsinnkazANuaadall laniny
Anlaltfasndn 100 mm. fmsfadasiunauduss dauduiafafosanunsndfugabeds
oghatioy +15 83 LleaunsaUTuLLBes (Tilt angle) vowilaxlwlagliiAu 5 aaen

WIUAUBLITIU agRNaN1TANUILEIAIT UL UUNIULNUNNIAUA
4.4 Jantunniuaulaannsvaelaulnauu

4.4.1 Taulvauusesdlszaunisdasiunialuili Class | ¥3aiin1sseasfuLiiannuUasnsie

NIUNWNAGN A-9
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4.4.2 Tanlnauufoai1uNI55UTBITAMUUANIUAINUABAABALLINTEIU WBn. 902 tau 2(3)
NI URNITNAADUVBINUIBIIUNA

4.5 Yanivuaaiuanudinulaniauwsiianlvii

4.5.1 Taulvd o 1un135U589TIAd YU IUTUNIUING AINNINTFIY WBN. 1955 91N
WoaURURNINAERUTDIMIIETUNAN

4.5.2 Teulndeadulumuiindrdadmiunisuassnszuagsuadin auuinsgIu uen. 61000
1A 3(2) 1NRIURUANINAERUTBIMIIETUNANS

4.5.3 Taulrldeadulunudndrdiavesnisnssiiteunasldsunlaslumvosussiuludin ay
WINTFIU WBN. 61000 Lay 3(3) 3Nl JURNINAADUVRINUIEIIUNA

a.5.4 Tailwilgunsaltieaduidsa (SPD) fiszylute 4.2.6 awnsonudeusaduliiniudsodn
seduusafuliidus 6 kv sewinsangliln LN (Differential mode) uazdtusadluiily
Fus 10 kv semdnsanslaiit L-G uag N-G (Common mode) AMasnTgIunIsnaaey
wen. 1455 Winanaaeutusilussiuinasiavssouy B viiafni1 anvieslfifinismaaeu

YDIUIYIIUNA
4.6 Yanmuafuaussausvadlaulinauu
4.6.1 YoNNUAAIUANTTOUSNIINTN

1) feusssuliiiadisivun 230V AC paud 50Hz sazanunsaldauldegrsunilugig
MswAenulatvaussiulngn 230V AC + 10% (207-253V AC)

2)  fenmdslniisuevostaulwladi. ... o (W) (rwiismunlunieauan )

3) _fienshuszneumdsinily (Power factor) vadlaulnlisinga 0.90

ArgnsuelingInvaensealiina U (Total harmonic current distortion; THD)

E=
S~—
e )

sanliiiu 20% Aussrulninnivuauasidalninninuave el

4.6.2 ToNNUARUANTTOUTSUEILAZTVDILES

1) fAmandnisaesadnesiu (Total luminous flux) lideenin.......... gL (tm) (72097
AmunlunIpeuIn )

2) Teslvouuueadidesiinuantinisnszarsarudunisdesaindlussuuym (C- y) 7
Tomuunsgiu CIE 140 lneflgeauazidenvesyuszuny C liAy 5 9961 wasyy
vy laiiAin 2.5 a9en

o

3)  AAUsednsAndnmsdesainwvedaulniiaygalivesndt 140 lm/w

NTUNNNAN A-10
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10)

fgaungiidvesuas (Correlated color temperature; CCT) 4,000K #13131191551% ANS|

Y
A

C78.377 visedlgaungideglugia 3,985+275K uawilen Dy agfluyae 0.0010+0.0060
(Frm5veampiiasu 9 Witersanlunieuuan p)

ﬁﬁﬁ%ﬁmmgﬂﬁawaﬁﬁﬂﬂ (General color rendering index; CRI %38 Ra) laitlag
i 70 (rsaliibimamdrRrAunssusTumh wieanugndaswesding msaimuali
CRI dmlsisdoenay 80)
laulidesllinuantfnisnszaneuaavuisanlunsiilaadnquuauumInas Ay
mmg'}uizGﬁ’usi"fumﬂﬁLLma’iNUUﬂuuwNuaN W3911M3§11 BS EN 13201-2
TrullWdessidndruvosuaiidostudnuun (Upward light output ratio; ULOR) TaitAu
2.5 Wosigun

TrulauudiAndauufiufdaudaty (Conflict area; €©) Maaymafuii Mednsenu
wagauuiinisasnaseieamdien (Pedestrian traffic; P) 3dldanunsaussiduen
druiiudas Ay (Threshold increment: T 18 daatisesutumnudunisdes
2913 (CIE Intensity class G) laldninsgiutu 63 viesaud 3 s G6 yuBevos
TrullWvauzdnsaldany

AeallsenususaaranIsnaaauaNssausabilin wasazdvedauln auunsgu
IES LM-79 %38 11015511 CIE S 025 91neaUfjURN15vaaeuvaviigaiunans
deelsneususetnanisuadeuingungdveuininaneadduazaunsaldu
nszualiia (In-situ Temperature Measurement Test; ISTMT) lag8 148935 n1s
NAABUAINLINTEIL UL 1598 n3e n1anuan A lunnnsgiu ANSI/IES LM-84 7
PauuilkIndeN 35 BemlgalTud AU iRnsedeUTRIIIENUNA1

4.7 Yon1NuUARIUANISAULNSIALEIEI19v A lnauy

4.7.1 Taulouuweadfd ol dussausNIS I LEIaI19NIUN N AUADIEINY U5DANNATINN

MyuA UL TgINTEAUTUNTILASAI NUNIUUNIMIAIN YiSe11RSgIU BS EN 13201-2

AN X 9 Y I a I3 A o I
LLaZf"’nillﬂ']G]']‘U\‘ﬁiﬁlliiﬂﬂ%@']ﬁﬂ'ﬁisﬂ‘waﬂﬁ'TLl Dp g D hJLﬂummsmgaﬁj@ (9771/74”77/711@2?

lun1mauIn v)

4.7.2 foellsenuiuTaHanIsAaEaNssaurMIlaEIsuNauY 31nvieslfURnsnaaey

YDINUILIUNAN m:ug‘du,‘uumﬁ@@ﬁﬂ%’muﬁuaﬂmﬂﬂuuﬁuﬁﬂ%amﬁa IR DIHULNUN

ANNERIAINN TeANaIin U biluseAuTunsTiLaIEI 190N IUN 15NTUNY

Nae 138U1MTFIU BS EN 13201-2 dSunuuseauty M AaddaninanIsAIuIaviana

ANLADIATINVDINURINUURATAIAIUAINMUINBUVUAUY IAtneagUlun nsuLae

ALAaYIAALINLE (Calculation grid)

ATUNINYA N
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4.7.3 TunsAuiuAaussauenIshikasadnsvuau 1199198991u81a5574 BS EN 13201-3

w30 CIE 140 wazldlnatayanisnszatemnuidunisdesadndluguuuy IES (ESNA) w3

LDT (EULUMDAT) uazamandnisdesainesinveslaulnauuiilaarnnismaaouludodn
4.6.2 U8 9)

4.7.4 MSAIMALEEIIUNaUUA TR EldA W TineskarUadusng o Mineaded Aell

1)
2)

[

AUsENaUN1sUN§esn® (Maintenance factor; MF) Wiy 0.75
nsivuanuantRnsazoulavesilauulildteyansedudssaninnudes

U Idi,
il

#3174 (r-table) vesiiauusyAUTU R (R-class) Muunsgu CIE 144 A
® Rl iU AnuueaunIn (Portland cement concrete)

® R3 dwsu Aauuueaiias (Asphalt)

nsdindnisimuadeyanissdulsed@niniudsdains (-table) Liidunisaniy
dwsuauuneenwuu Wildteyanivualilunsauim

nsfnsalanlauy i wazAsdulanwoun WiulumuuumesuidRdmsvny
ponuuULazAnGsliiuasadeuumavans wdaladliueadi vieuvuresaniud
Andanse

nsUsuusislunisindanieinilioanuuy wdofituualilunuamieUfdRdmsvay
ponuuuuAzAndslifhuasasuwmamans sialadlniueadd aunsovild wu g
wevalanlrlatus ULy yussuivkud waslaulifunuouy Wudy Tae

a aa N 1 v = °
3'18@3L@EJWV]1Jﬂ’]§L‘UaEJuLLUaﬂmaﬁUumﬂlﬁu378\ﬂumaﬂ']iﬂ']u’]m

4.8 FoMNRUATUNISHEUDTIIALLDUALALLENE019D9va AN TN

4.8.1 gsulSeuiisuseaziisavestenruaaudnyuzianizvadatlnauuLoadanay

sngagdenuadlaulniiaus

4.8.2 10nans Youa uazansaumedy o Nfedwey

1)

ATUNINYA N

LARAGoNLERITBasBaLazANA NNz TedlallauuLeadh wazgunsal
199 1 Aalaull dogaueadd audaiunuuas gunsaldunsewalni gunsal
Hostuada rsugunsaiauaslaul dadoane uavanel sy
enansuanseandeaviauasiuestuduiiddyngude suieliouandisng
Ainss nsUSuRaan mmamﬂﬁauuazﬁﬁLLuzﬁﬂuﬂws%amﬂwqﬂﬂmimuuLLazéT?uahu
fidfiey
lonaNssuTesarNENUiUTesHanInaeuLieuansitlaxlrlauuuead AllnuawTR
ulumudarivun

Indvayanisnseneuasvedtanluauuluguwuy IES (ESNA) %38 LDT (EULUMDAT)
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4.9 FINNUAYDITIZIUTUITDINANIINAGDU

49.1

49.2

4.9.3

494

495

4.9.6

ATUNINYA N

F1EUSUTDINANTVAFBU AN N BN ZAIUAN 9 valaulvauulidndunisiag
osfiRnmanaaeuremtnenunats SuduvesufoRnmmeasuneliviaenuvesdy
TumAureeseusms muntidevesdinuANgNITUMINALITEUUINIS (NN.S.) &
Anudunansuazdase (Third party laboratory) Lagnsunieviatdlinnssuses
msnageuTadiadynusunuingluded 4.5.1 uaznsveaeuanssouzvostaslly
oit 4.6.2 9o 9) HowmaouuaziusesNiesfiAn1sadeuve B UNa1a LAz
N155U8IANUANNITONULINTFIY WBN. 17025 ATEUARUIIENTNAGOULALTTNAGARY
ANATFIUAT LR
MenuiuTsmanIAuasLsTaurmslilasaiavuauuvesleulluted 4.7.2 deq
sufunslaevesUfifveaeuiieafutunsmaaevanssauzvoslasliden 4.6.2 4o 9)
FIBNUTUTOIANIAUINDIENTIT (Lifetime) vaawininaweadilude 4.2.3 1o 4)
wazangn1slduresgunsaltunszualiifnlude 4.2510) dasadunising
WosuduRinisvaaeuifeatuiunimaaeuingaumvgiuininaneadfuazaunsaldu
nszualiiluden 4.6.2 4o 10)

SeNUSUseINANITIAdE TR AINAN 9 ALl fanunlineaeuainfesufURnas
NAGDUVBIMUILITUNAN E1H1505 LIBNAITTUIIINANIINAGBVANG HENT ud U4
dudunsmaaeulngesufjiAnismaaeululssing viefssimainldiunissuses
ANALNTDNLLINTFIU WBN. 17025 %38 ISO/IEC 17025 191
F1891UFUTDINANITNAFDUANE NBUZANIZATUAY 9 TadlaulnauuainiosUfufinas
naFoUYeMBLnadelfuRfUsTesliAy 3 T a Funduenansliiunsumiaviany
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AMANUIN U
v o = v A
dasuzirlun1siaenldanulaylwauunaad Auuniaang

TunsidenlduladlnauuLeadfuunma g liiaIsunaInANsIen ¥-1, -2 wag 9-3 Usenaunu

9-1 A1staannIas N uatazNanddesainesruvaalaninauuLadRuUNIIaI9

n:zza‘lﬂﬁn V\Ia‘neﬁam s AvEdng P~ —
NNIRUA 51919334 v ¢ o v & ]
L (guu/dnd) | aWuduauy | 99995193 Tauln
(.qf]m). (.@,’,mu.) (ifoundn] () (Lums)
[laitiundn] [laidfoandn]
80 11,200 140 Link3, Link4 2-4 9
Link1-Link4
120 16,800 140 2-8 9 hay 12
Lag Motorway
Link1-Link3
150 21,000 140 4-12 9 hay 12
Lag Motorway
Link1-Link3
200 28,000 140 6-12 12
e Motorway
260 36,400 140 Link1, Link2 6 12

demuaumslindinuratiouy Fsmunnusiaussauzamslindanuaneisdany
yuntufndslii () gega wazivsinislindanulnigmed O gean dmfunuumansdy
sULUUANS 9 Faudsmudiuiugesamasvienunitouy sUkuunsindaazeugeasiasli
seutunsliuasaing uasiidnmaslniiweslaul Tnefidouledu q Ussneumsiansan il

o auszneumstsssnwiiu 0.75 dwmsulaalrauunnuseian
o Sanfnnuuduueaiiad warldnuautinisasiounassedudu r3

o anugslunshnddlaulyiouy 9 wes uaz 12 wes

o syozdravisvananlyl 45 Wes uay 48 wms dwduanugslunisindslaull 12 was

wazIEE YNl 34 AT Uay 36 WAT ﬁm%’u‘[ﬂmwamg@qq 9 1M3

o szuzduvaslanliouy 0 fs 1.5 was yudesvestanlyiouy 0-5 ssem

o Srunutilusldrusetiviiu 4,380 dalus
e nsdiandaa Iz Tastnusnsiraamniiimun Bifmuanasi Ds uss Dr Fulsiniumam
nga dmsvauLLIaEn madu wienissnsen oradmunilaslndmaslwisnTails
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9-2 n1ssaantguladlnauLLaDAUUNIIMAIN FIUSUAUUNIIATY NTAITURARAS LAY

U ) AMNEe | Sezdag sedutuLAsAd A Dp De
49995195 sULUUMSAAAS Taull | vhaanld MEMNAT | (mwictm® | (Wh.mZyr?)
(1au) (Luns) (wuns) M C (Ind) [lsiiunda] | [lsifiundal

" ﬁ'aﬁjfﬂi‘mszma ] . . M1 C1 200 16 1.9

LaZNILAYI AINRINVIN M2 c2 150 16 1.4

" g famznane ” .5 M1 C1 200 16 23

AT NILAYTY ARNSAU M2 c2 150 16 1.7

ﬁqﬁfm?wzzmv ” .5 M1 C1 150 16 2.1

LA NILAYTY AU M2 c2 120 16 1.7

° ﬁq@fm?wzzm ) . 34 M1 C1 120 16 23

LaZNILAYI AINRINVIN M2 c2 80 16 1.5

M1 1 260 18 2.5

Alag] AnLnnznans 12 45 M2 2 200 18 1.9

M3 3 150 18 1.4

M1 1 260 17 2.5

6 Aufien Annsadu 12 45 M2 2 200 17 1.9

M3 3 120 17 1.2

M1 1 200 17 2.5

Aufien Annsadu 9 34 M2 2 120 17 15

M3 3 80 17 1.0

M1 1 150 18 2.8

Alag AnLn1znana 9 3q M2 2 120 18 23

M3, M4 | C3,Ca 80 18 15

¢ M1 1 120 17 2.3

Anden famsetiu 9 34 M2 2 120 17 2.3

M3, M4 | C3,Ca 80 17 15

2 Adfien Aasuiien 9 34 M2 = 120 20 23

M3, M4 | C3,Ca 80 20 1.5

WG UUTEAUTY M iiDuRIneunse (R1) aursausvaniinamiaslnihvedeuladaviesedumuiseylily
Wavei] v-1 iloann slanasarulniy uagmauaulvlszaunIuaesaINvzay
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9-3 N5k 1NN WA UULEADAUUNIIMA FIMSUIUUNIIATY NTaluUAgunawnulauln

auy YilavanlalRNANAUGS (HPS)

14U

SEAUTULEIEING

Thia)

5 ANNEe | zezYal Dp De
48425133 FULUUNSAARY TaulWl | viaanld MR | (mw.ctm® | (Wh.mZyr?)
(tau) (C55) (C55)) M C (Ane) [laitfiunan] [laitfiunanl
" ﬁn@jfﬂ:ﬂwzmﬂ ) " . M1 c1 200 16 1.9
LaZNILAYI AINRINVIN M2 c2 150 16 1.4
" Ag famznans " . M1 c1 200 16 23
AT NILAYTY ARNSAU M2 c2 150 16 1.7
ﬁﬂ@jf@:ﬂw:}mﬂv " . M1 c1 150 16 2.1
LAZNILAYTY ARNSAU M2 C2 120 16 1.7
° ﬁn@jfﬂ:ﬂwzmﬂ ) . 36 M1 C1 120 16 2.2
LaZNILAYI AINRINVIN M2 c2 80 16 1.5
M1 1 260 18 2.5
Alag] AnLnnznans 12 48 M2 2 200 18 1.9
M3 3 150 18 1.4
M1 C1 260 17 2.5
6 Aufien Annsadu 12 48 M2 2 200 17 19
M3 3 120 17 1.2
M1 1 200 17 24
Aufien Annsadu 9 36 M2 2 120 17 15
M3 3 80 17 1.0
M1 1 150 18 2.7
Alag] AnLn1znans 9 36 M2 2 120 18 2.2
M3, M4 | C3,Ca 80 18 15
! M1 1 120 17 2.2
e famsediu 9 36 M2 2 120 17 22
M3, M4 | C3,Ca 80 17 15
2 Adfien Aasuiien 9 36 M2 = 120 20 2.2
M3, M4 | C3,Ca 80 20 15

waIENg: aUNsEAUTUY M Tufapeunss (R1) annsausvaniinnmaslnihvedeulnasdlanidsseaunuiiseylily
Wadei] v-1 siloann slanataulni uagmauaulvillseaunIugea s zay
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AMANUIN A
n1suUInguAgumiianiluvauaadfnazinasiniseausy

Y

¥

M19199 1 MIkUsnguaaumnianiluveaads 919891msgIu ANSI C78.377-2024

Nominal CCT
Target CCT and Target Duw
Category
® Tolerance (K) Duv Tolerance
1800 1830 = 102 0.0000
2000 2034 + 102 0.0000
2200 2238 + 102 0.0000
2500 2460 = 120 0.0000
2700 2725 + 145 0.0000 T.. CCT.Of the source
3000 3045 + 175 0.0001
For Ty < 2870K
3500 3465 + 245 0.0005
0.000 + 0.0060
4000 3985 + 275 0.0010
4500 4503 + 243 0.0015 For Tx > 2870K
3)
5000 5029 + 283 0.0020 Du(T:)” £ 0.0060
5700 5667 + 355 0.0025
6500 6532 £ 510 0.0031
Flexible CCT
T+ AT? Du (T
(1900 - 6400)

1) Tris chosen to be at 100K steps (1900, 2100, ...., 6400K), excluding the 12 nominal CCTs listed in Table 1.
For <2100K, T = (chosen CCT value) + 30K.

2) AT = 102 for T¢ < 2400K, AT = 1.1900 x 108 x T¢> - 1.5434 x 10 x T¢? + 0.7168 x Te — 902.55 for T¢ = 2500K.

3) DudT) = 0 for T < 2870K, DuT) = 57700 x (1/T)? - 44.6 x (1/T) + 0.00854 for T > 2870K.
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AMANUIN
nasiszaUTUAATNNsHsEdNdmTuANTInLUUEYEEANNEINTTE

A1319% 1 seauduanudunsdesainedmiunnudnkuugndenua1inse (Disability glare)

AAsdun1sdesadngean Tuniie cd/kim
spduty Wieuundndaesaineriuvedaulnauuy ANUABINTIN 9
70° <y < 80° | 80° <y < 90° Y > 90°
Gl - 200 50 il
G2 - 150 30 Laidd
G3 - 100 20 Laidd
G4 500 100 10 AN sdosEIaaty 0 i Y > 95°
G5 350 100 10 AN sdosaainiy 0 iy y > 95°
G6 350 100 <1 Audunsdesadnaviniu 0 fiyw y > 90°
NUE0:

o fRaTANAIANNTNINNSARIAT AR IAnTuNNYIB e dlatlnauunIN NIRRT

'
a

o AAnuuNsdosaieiiliulunsed 1 duianudunsdesadnduiianidle o fgufiszyanuuimisas

]

NnlaulnARaalgau

° 9 e v a o 1 i i o @& w o w1 vy ' ¢y
. ﬁ']ﬂiUIﬂll‘lWVlisﬁma@fﬂiwmllﬂqwaﬂsﬂa@QaQWQQQﬂQW aqf\]'ﬂqLﬂumaﬁf\]qﬂ(ﬂﬂ’]ﬂﬁquLsﬂma@ﬂajqqamuimWJEJ

Jauuzu:

seRUTuANITINNTdRsaIng G1, G2 uag G3 isuiAsdldfuseRuty Semi Cut-off uag Cut-off A"y
WNARUANIRNTANLUURL LazseRUTY GO, G5 way G6 WiulRsslafu Full Cut-off fesydutu G3, G4, G5 way
G6 Wusysufmnzausunsdmuiuaunlaeinly sieleulaiusssudu Cut-off uay Full Cut-off
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AMARNUIN

NAIISEAUTUVBIATIIIAAMNATNAIUUINTFIY DIN 5032-7

cll = o U % gj d‘ ¥ 1 . . . .
N157199 1 VAMNATEAUTUVDIATDIINAIMUEIN (Class limits of illuminance meters)

Characteristic Symbol? Class L Class A Class B Class C
Calibration uncertainty Uecal 1% 1,5 % 3% 5%
V(1) match i 1,5 % 3% 6 % 9%
UV response u 0,2% 1% 2% 4%
IR response r 0,2% 1% 2% 4%
Cosine response f2 - 1,5% 3% 6 %
Evaluation of E f20 - 10 % 15 % 20 %
Evaluation of E, f2z - 5% 10 % 15 %
Evaluation of E,;, f2.2n - 5% 10 % 15 %
Evaluation of E5; fa2m - 10 % 15% 25%
Linearity f3 0,2 % 1% 2% 5%
Display unit fa 0,2 % 3% 4,5 % 7,5 %
Fatigue fs 0,1 % 0,5 % 1% 2%
Temperature dependence fb 0,2% 2% 10 % 20%
f.c 0,1 % 0,2 % 0,5 % 1%
Modulated light f7 (F)e 5% 5% 5% 5%
f7 (f) 5% 5% 5% 5%
Spatial response fo 15 % 20 % 30 % 40 %
Range change fi1 0,1% 0,5 % 1% 2%
Total characteristic frotal 3% 5% 10 % 20 %

Calculation of the total characteristic

fotal =Ucal + fi' tut+r+fo+fs+fa+fs+fo+fr+fin

ARMANYUsANT1z3I (Total characteristic) veuAsesinAMuadNlduIINMSFUINAAMIN YN (Characteristics) Tugasmeiuaald

TARasanlumsen 2
Jafiaud 100 Hz

Fnsuindinvesanudliiasantunised 3

ATUNNYAIN
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A15199 2 IAINAVEIAENBUZIANIZAUANTUAURNNN (Temperature dependence)

Class

L

A

Photometer for indoor applications

25°C

Photometer for outdoor applications

0°C

Temperature difference

AT

2°C

10°C

M15197 3 UARVBIAUENYAIRINZAULAIWUUNBAER (Modulated light)

Symbol Class L

Class A

Class B

Class C

f7 (R

40 Hz

17 (fo) 105 Hz

104 Hz

103 Hz

ATUNNYAIN
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