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5ENINE TN IVReAUTENdanasa (USEn PEA ENCOM / ESCO) fluanuusenauns SMEs

- wdsnulnihildsuvemvasadsendandsnulazgUnsaiusnounasnazies
Guluaudl nuln. fmun wiseanansaussudandslniilalddosnin 50%  vemdslwiildsmaes

viaenuazgUnIalusEnauvaeafiaginlunaumu

NaDALA vaeaUsEndandanuiithunawiy
UseLn un (W) Usgam YU (W)
WaeoisaLyus (T8) 36 LED T3 20
Waeaisalyus (T8) 18 LED Ly 10
g1laLau MR16 50 LED aiiAu 10
g1lalau MR16 35 LED el 10
High intensity discharge (HID) 400 LED TailAu 200
High intensity discharge (HID) 250 LED laitAu 110

- vaeaUszudandsnuiveiumsativayudedlinglf3unsatuayunanisuseuda
wasuanegg  Baldfunisdnassulssinannnesuiloduaiunseyintndanu  {Bu
TuasfpsiesldSumsfiarsan luadastudu 910 avln. uazasualuduiindennas (MOU) mssuiiu
AUy i 2 de SeranansnAsuaniugan “giuluates” 10U “fuesuluatiuayu”

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay
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3.2.4  NISNRUANULAZTILUINITYNIUVBIAALEIUUITZNBUNIS SMES

A0y Uszinnanis Y3.M9UADIY SuUTUIUsad
1 NSHEN il SMEs seyluluasing 330
2 A1UaN il SMEs seyluluasing 300
3 AE il SMEs seyluluasing 300
4 TAusng sl SMEs seyluluasing 330

3.3 M3 iRuauayu

' '
(Y ]

331 dunuiuaivayudmsundanuivssndald Anfisnsiadl 2 uinde 1 e (kWh)
Tusgeza 11

3.3.2 wisenlifihisevdald agdesliifonin 50%

333 lunsdifiduuneesussndandsnuiifadisiaioondn 80% vessuauaendissylilu
Tuasinsaziion “fuefuluaiuayy” Aadonnas nvin. szdudumssnidndennasuazvoanuans
aigeRuaiuayula fdy

3.3.4 lunsdiiidaunasaussndandsnuiifndaaieinninsiuiuasaiissyliluluatas
niln. agAnnaUsendalinudaunaseissylluluadasviniy

3.3.5 “guatuluaiuayu” Ingusum PEA ENCOM / ESCO faddesieauasunan1susendn
uaglona1susznauasufiumudidivun  niln. veanuanilunisveienarsifiuduiioldly
nsfiansanuazveUiassnsnufiideyavieienarsusznevldasudiunuiidinunly na.
whansanssnuidededionasasudiuuduvitiy

3.4 Ypa9UANS

3.4.1 . anudnsfizudly diudy wé’ﬂmmsﬁu,azL’Eiaulﬁumiaﬂfumgw‘%aLLUUé’zyzwa%U
nsatuayuaummiivees ava. @) dduasiaiu nmsudle dafimdninasiuagidouly
nsatuayussnanatlifinadoundetu “fuefuliuativayy” fasnalutufindennasud

3.4.2 niln. anudvdlunisenidndonnas  lunsdiidnassGuatvayuliun  “fildfuiu
aduayy” ﬁu’wmmummqL’Euﬁié’%’umi%’maismmammﬁaﬁqLﬁumﬁau%'ﬂ@ué"s yiail
N0 agfiansaundaassiuatuayunudiduneundsveanisduludniiuatuay undaain
Algsulundsnanisfiansanoyi@Guatiuayuid,

3.4.3 glasuRuatduayudesdiuieanuazaintiun nin. Augiaukazguny nvln. wWald
n3aeuanuiifiinsmaonyseusandsldnaonatmuauminga

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay
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unil 4 : FaN15gdunsdadsuunIsldnau

nvln. wnTIVTARAEIFIUNANITUTENTANG 19U IINUTENIAN1ITNENIU (ESCO) ianun
Mdsulasamslagvzdunsiniananmsussndandeanuvemaeausendandanuvasanilszneuns

SMEs ufiagtianidonltusnMsvaenUssndand 1nuannusgvninnsna sy (ESCO) e

4.1 n1sAUNaUSTRER

ANA. ANUAITNITNTIVTABAEAIUIUKAUSENTRNNTUAB Ul A AU TN ANG 19U

=

Fy “HuaFumisaduayu” 'ﬁ]zéfawﬁ”]LﬁumimaﬁmmﬁﬁmsﬁﬁwwumﬁﬁgﬂdauLLawé’qmiﬂ%’Uﬂqq
BstargnimindudennaiBnnsataussiigainausevdamdnudolfiduonasusenou
syanseld wislderd
naUsendavean1sdsulinasnusendand 1w AMuInINANLANAYEIUS I
mslindsnunesunasndinisildsunasnusendandany lasusuaunisldndsaunay

N5USUUTIAIUIRINAUNNT
Evefore = Niamp X KWiampbatiastbefore X hOUr/day x day/year
Uunaunslanadsnundimsusuusasmuinnauns
Eapter = Niamp X KWiamp-batiast.ater X hOur/day x day/year

LATNAUTENENVLAIUININNANULANFAIIVDIUSUIUNS ITNS 19U IED

ESa\/ing =E, before ~ E, after
A
LD

Nigmp 719 Sruruvaeniiiniisidasfionsananludeds luastasaunisinng lunsiasuaunie
TueFesetu  lunsdidnuliaenadesiu axdaendruuiidesiigadunasilunsdiuim
Tassnsfithmanelunsafvayulideuldnaeausendondeauludnunez 1 deo 1 el
nsUszndandsnulanisandiuiunasanieansiuaudalusnisinuayliihunfinnsaty
atfuayu Tagaziiuldinduauvasslugnsd (1) uaz (2) ssvinfutiumnefansnisnisandiuiy
saosldliinndnlunsfinsanativayuadsl

hour/day fie Snuaudhlusinusety ssfanudilushnueiwesianisiaenisrefurien
yaananslagliusyfiuanionssuvsensiheluseudfiniuu wagmnianistadaliasuniad
wlssfiuanUssnvianisuarnisnanadeiindu “Ruasuluatuayy” wADIUAAINANGIU
fiszylddaauinusazsruunsyhanuiiifunieiienanstuduangisiuns
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day/year A9 IM1UIUIUNIUABY 2ARMINTUTI9IUTB9L599 Ul UTELEUINNAINTTUNT O
nsvinaulusevdNaiiun wazuinfanasialaliasunilealazussiiuannifeunlndiAeeiu
VUagunnianlaefiansananUssnnianIsuasnIsnanass

KWiampsbatiast before %88 KWiampsbatiastafier 18 AINITLENA9141NN50533 T NGl 1590009
saonuaztaanas (1) “duosuluaiivayy” anwnsadon 1 Ban 2 Tdweluil

35 1 nmansaiaatetineusazmdinisusuusdiasnisuentauuuiivas fusevaon
sheFBmsduiogsnusazngul il uuisseiagilsiamaslnihadeldfinailiuiuou
(Uncertainty) laiu +209% fiszsuanudenu 80%

aad a

389 2 Usgiivainaidvualy (kw) lnefiansananilaindneuwasndinisusulsavase

mudeyaiiimuslundnsasitazdenihnsmmainuansalussnusgisiios 1 nasnaseUsziamn
VoA TR

(Fupuiuatuayy’ wdondenislaiiuds mndenisil 1 wdowmsnintenounasnds
Usudge nidendsn 2 reuuuussasdeddananiidmus vdssulgsadddananeaedd (spec)
voviaen 19 2 rauiiulile)

fiall naoaUszndandsuiiinnvisussdosdandulumudoulaiifinun de
ferdsluiniifinausendauinnit 50% vesnaoalwiiiiiy

ogalsfinu Arnisdesainafounazdsnsuiulssasdesgnuandussaulusumied
nraaeuiioduiuiiAiaudesaineiildazdedlitiosninfuviefanissensuld viedning
A wAesaIreliA e ndulsinasteeniniisyylinunsgIunsaeaI 1975z YA I NI 1IN
Usetnmesmaldan i sy IS anmsguntsaesaiiedug s Ausaidluledorssuud
iWuAmuei) lumsgulsiduiisssunnudesiu 80% anuilamanalitiu 20% 1¥gais1anisdu
Tuiidenisgusiiegg

Esaving AB AINEINUNUSENGALA
Eefore 402 Eqprey PB AINEINUNDUKAENAINTUTUUTIMRRA LT UsEndand sy

lupsainfanislinsiaiamanudetadng azdednlssugensuaudesainenldanvaen
Usgndandanuilssnudmmauny - Aanudesainiidminivedasinisifuinsiainasly
nglun1sansdavedaseinismiiiu

4.2 FN17§UAT
nsdudaegne Idusegnadad
nsguimegalaegvesunsatiuayy
funounisgulfsmusnaneiarresszainsuagldnisinavdy (Random  Number)
Arvuslvdaduitinesguialy

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay



PN 17

nsgusiegLldizNIATeiARaeveIUTEYINg
Aen1seelulonsdaanmsasiaiaiaululasinisgeaimnssudsendali Grelnuanld
W& (1savelbaht)  ¥8en15bdinaugiinia (PEA)  wazum1Ing1deinunsAmans Lag

n1sivuangudleg1slunsguaganiduniseall

4.2.1 tvuangudetrslunisdudasdu
Tneimuanuaainedeuiiseiuanudei a nieranuaanedsuliiiy 1-a
AUSUNITUATIZALUUAD AU
dle n fie Srunusegn
Zoyo AD @iwﬂﬂammgwuﬁ P(Z>Zy0) = OL/2
G o drudsnuuinasguiinsuaandeu sglsimulngunilinsualulasinisilnld
e Ao AmueanandeluAtlild 200%
Y fio Anadeuvesnsiaiild lnesuduliinisussanaed cv = 0.5

iza/Z cV Z
n=(—) = (=e2y

[

Tulasenstnimualie CV 1SUAUWINAY 0.25 wasfseauaNUdaluyingu 90% faju

A Zgr = 1.28

A79819NITANUIULIDNINUAAN cv = 0.5
0.5 x1.28

=2 702 ~10.24
0.2

n=(

4.2.2 1435015 Finite Population Adjustment

TngAsnisivinliAnnsquilinnzaunsdiifduaudiegsnisquiuimsiangs
(Frunusegiigulndidssiudnuuszns)
nN
n+N

A - ° o
1o N A UIUUTLVINTNINUA

final —

NA9E19I TN 1

16.97x100

Mo = e = 9.28 %30 10 %a0n
16.97 +100

4.2.3 3NN SINLal UsEiuAIAuRaNaNa
lngld35nsusziumnuliuiueu egslsinu nmsUszdiupuldudusuiimnldaegly
anulduiueuiimnunazisiinisinaseauysaluagldalunisintuiied19ds IngUsedu
1 1 dl
AUl UUaUN 20%

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay
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M13197 4.1 AL NNTAUIULALTIUINGUAIDEUTUAY

Swiuvaen | Sudugudiegnabudu | Suduvasn | SrudugudiegiaEudy
10 6 750 11
20 7 1000 11
50 9 2000 11
100 10 3000 11
500 11 5000 11

Wiavinsguudilmiinisusediuanuliuiueu Jaeeusulan 20%
nsUssiiuauliudusulumsinlidiiunisdall
1) mALRdgvemanTin 3ngnsaeluil

Nfinal

>X,
X: i=1
r]final

e X fie Aadevestoyananinla
X; 9 A1Uayanyind i

2)  WAEULTERUULIATFIUYBINITIA

3)  WAIANAAIAARBUNINITIU
O

\/ r]final

4)  weanu iy uduAnS

%error =100 x t X;E

SE =

[ '
=< o

\le t A A1 t-factor MAUAUTWIUTRYA (9AN51991 4)

4.3 §18819N15ATUIUITNITNTIVIANAUTLVEN

f\mﬁﬁaaﬂamami'?meialﬂf:
45, 46, 45,5, 46.5, 47, 45.5, 44,5, 47.5, 45, 46, 46, 44.5, 47

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay
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4.3.1 menadeveran1sin ananseelull

13
PRS
X == = 45846
13

4.3.2 MAa U leLUuNINTgIUYeINITIn

13 -
(X = X)?
o=|"=E———— =09657
12
4.3.3 AIAILAAIAAGDULINTFIY
SE = 0.9657 _ 0.268
V13
4.3.4 1R t-distribution A t = 1.771 warenuldwdusuduims
%error =100 x M =1.04%
45.846

v o

- . % % =
MU8Le t AB AN t-factor NYUNUAIUIUYBYS (RR19199 4)

4.4 W@AIINUNHYTUNTETUAYY (H01UUTENBUNTT SMES) ABaWsEudImiuNIInIInin

S189UNITATIAIN HasUsznaunie
.41 UszuanAans ey Ussinnwdndnet fuszanuaudnse weslnsdwsindnsiols
Sruaueuny SnuilusnuteTu Sunuurhnusel adliihdeunds 1 V@) Alwiluede
Yasnans @3)
142 Twazduavemiaonliinfivesunsatuayuliun
1) kW voanaealniay
2) kW viaenlnihfiuaeu
3) SrunuilushnusoTu Sunutwihnudied (@aumnssiulunsayiiuiivinem)
0) sumiwieudifinngs wanadunguussvasnls)
5) S1nuvaesluLsayitug
443 swanduansmuaNalszudadile
4.4.4  FIHALBYATDINITINUANITAL KALIIIUNITAY
445 nmmsAasaneuLardINsasuvasaUsyndaluiin
446  wanInTIdn Waua KW neumsuulss kw iasnsusuusaagAntdeaing (i)
447 Tufusesnisidsunaenlnfituaznisvensulszansnavemasalniifile
Wasuulasnaniuusznouns lneviudutiufindenuannulaegisiunaluuidne
aln. ArvundsnisnsiaiaUsunansldndinusarduianalszndnainnisiasuld
maeaUsendandsulilufil v “drefunisatuayy’  asdesduiunisnsraianiuisnig

a L4

Afmuell MneukarndIn1sUsul I8n1sliazgninvindudennasidnisnsiaiauasiiaa

Y

naUsyundandsnuiieldiluenaisusenevdynnely

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay
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4.5 FBMsgunsintulasenis SMEs Ussudaln ¥aglneanldndenu

N13§1A59UNDATIIHBUYSERNTNAVBINITANTUNIS

! A a a aaa o &
ﬂ'ﬁ?jllfﬂﬁ')ﬂLW@WTJ‘Ua@UUi%amﬁNaN'ﬂﬁﬂqiﬂﬂu

4.5.1 n13guIUIUNINITNIGINTIVEBY

dmiunisduiiediuiienisquasiaduszldndnnisadnaiu uitlunisquiiagisuuu
wUatugll Tnevinswiadssianiiebiinaudulanindu weswinlulasanistidunisdaady
gInavwIAnauazvwngen vhlidedinisuuatugll Insuvssznnvesnanisiiu

a A

= a:' ° o & ) ya 1 o al' Y]
- §9NNUNITIURYUNADAINUIUUBDEY EL‘UL‘U@QG]Uﬂ'ﬁ/iu@ll'iﬂllﬂ']ﬂ']u’)u%a@@mm@ﬁ‘U

]

nsatvayulidiv 100 waen

- gsfafilinisdsunasnsiuauuiunans luiesdusvuelvdars1uauvaeniivefu
nsatuayusaue 101 39 250 waen

- gshafifinsdsunasasiviunn ludesdudmualfdarduiunaoaiivesy
nsafuaywnnnd 251 vaeniuly

yanen Sunuvasailduiinguasinnsandnadinnluadasidriunisdunsia n1suls
seiuduagilisudlunisduannduniianseiigrdaudassilinanisasatadulalduniy
N1SUUINANITLUINGUAMUTEANUBY ESCO 97y

Mnduldsuunsduluusagndulifiseduanmdodiu 95% uavaueaaedeuliiiu
5% TngagldmmauazdunaunisdudemaeiaiaunsduuanTIwUIndieE1es Krejdie and
Morgan msdifiunmsnsguesiivinwazgulaslusunsunuuiduiiagdu (Real time) d1uaugs

wazurun1sadunsaziinsusul i dutagtunnaesduniv

4.5.2 liandunisimiieunisgudruiuviaaaludidiu

4.5.3 gmiudnuiunaenluudasianisigngunsialinsiatudnuiunasaniinisiuaeu

T

lag9a1nanImN1eN1enIn laglinnisnsialas3saangn 100%

nsrifhduginig (PEA) dinnuuImsIansien1susendandeay
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=

il

[y =~

ENUAIULY

i 21

911U 95% 7IANABIALAGDU 5% VD9 Krejcie & Morgan

VA VA VA VA VA VINA VA VA

lszins | aaedha sz¥1n3 meea | Uszdns | @aeedha | dszrins | e
10 10 150 108 460 210 2.000 322
15 14 160 113 480 214 2,200 327
20 19 170 118 500 217 2.400 331
25 24 180 123 550 226 2,600 335
30 28 190 127 600 234 2.800 338
35 32 200 132 650 242 3,000 341
40 36 210 136 700 248 3,500 345
45 40 220 140 750 254 4.000 351
50 44 230 144 800 260 4,500 354
55 48 240 148 850 265 5,000 357
60 52 250 152 900 269 6,000 361
65 56 260 155 950 274 7,000 364
70 59 270 159 1,000 278 8,000 367
75 63 280 162 1,100 285 9,000 368
80 66 290 165 1,200 291 10,000 370
85 70 300 169 1,300 297 15,000 375
90 73 320 175 1,400 302 20,000 377
95 76 340 181 1,500 306 30,000 379
100 80 360 186 1,600 310 40,000 380
110 86 380 191 1,700 313 50,000 381
120 92 400 196 1,800 317 75,000 382
130 97 420 201 1,900 320 100,000 384
140 103 440 205

nsrifhduginig (PEA)
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Table A1 Random digits

49487 52802 28667 62058 87822 14704 18519 17889 45869 14454
29480 91539 46317 84803 86056 62812 33584 70391 77749 64906
25252 97738 23901 11106 86864 55808 22557 23214 15021 54268
02431 42193 96960 19620 29188 05863 92900 06836 13433 21709
69414 89353 70724 67893 23218 72452 03095 68333 13751 37260
77285 35179 92042 67581 67673 68374 71115 98166 43352 06414
52852 11444 71863 34534 69124 02760 06406 95234 87995 79560
98740 98054 30195 09891 18453 79464 01156 95522 06884 55073
85022 58736 12138 35146 62085 36170 25433 80787 96496 40579
17778 03840 21636 56269 08149 19001 67367 13138 02400 89515
81833 93449 57781 94621 90998 37561 59688 93299 27726 82167
63789 54958 33167 10909 40343 81023 61590 44474 39810 10305
61640 81740 60986 12498 71546 42249 13812 59902 27864 21809
42243 10153 20891 90883 15782 98167 86837 99166 92143 82441
45236 09129 53031 12260 01278 14404 40969 33419 14188 69557
40338 42477 78804 36272 72053 07958 67158 60979 79891 92409
54040 71253 88789 98203 54999 96564 00789 68879 47134 83941
49158 20908 44859 29089 76130 51442 34453 98590 37353 61137
80958 03808 83655 18415 96563 43582 82207 53322 30419 64435
07636 04876 61063 57571 69434 14965 20911 73162 33576 52839
37227 80750 08261 97048 60438 75053 05939 34414 16685 32103
99460 45915 45637 41353 35335 69087 57536 68418 10247 93253
60248 75845 37296 33783 42393 28185 31880 00241 31642 37526
95076 79089 87380 28982 97750 82221 35584 27444 85793 69755
20944 97852 26586 32796 51513 47475 48621 20067 88975 39506
30458 49207 62358 41532 30057 53017 10375 97204 98675 77634
38905 91282 79309 49022 17405 18830 09186 07629 01785 78317
96545 15638 90114 93730 13741 70177 49175 42113 21600 69625
21944 28328 00692 89164 96025 01383 50252 67044 70596 58266
36910 71928 63327 00980 32154 46006 62289 28079 03076 15619
48745 47626 28856 28382 60639 51370 70091 58261 70135 88259
32519 91993 59374 83994 59873 51217 62806 20028 26545 16820
75757 12965 29285 11481 31744 41754 24428 81819 02354 37895
07911 97756 89561 27464 25133 50026 16436 75846 83718 08533
89887 03328 76911 93168 56236 39056 67905 94933 05456 52347
30543 99488 75363 94187 32885 23887 10872 22793 26232 87356
68442 55201 33946 42495 28384 89889 50278 91985 58185 19124
22403 56698 88524 13692 55012 25343 76391 48029 72278 58586
70701 36907 51242 52083 43126 90379 60380 98513 85596 16528
69804 96122 42342 28467 79037 13218 63510 09071 52438 25840
65806 22398 19470 63653 27055 02606 43347 65384 02613 81668
43902 53070 54319 19347 59506 75440 90826 53652 92382 67623
49145 71587 14273 62440 15770 03281 58124 09533 43722 03856
47363 36295 62126 42358 20322 82000 52830 93540 13284 96496
26244 87033 90247 79131 38773 67687 45541 54976 17508 18367
72875 39496 06385 48458 30545 74383 22814 36752 10707 48774
09065 16283 61398 08288 00708 21816 39615 03102 02834 04116
68256 51225 92645 77747 33104 81206 00112 53445 04212 58476
38744 81018 41909 70458 72459 66136 97266 26490 10877 45022
44375 19619 35750 59924 82429 90288 61064 26489 87001 84273

PN 22
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Table Al (continued)

PN 23

57780
68327
55888
84910
35654

46381
11212
49703
05482
92947

51806
16383
30893
59790
06271

93325
46690
82041
14306
63471

68467
94308
52218
46586
07869

46719
74687
42731
71740
96746

27564
21895
01492
55846
14615

77848
87167
73018
29247
17412

68805
40551
90379
09466
15821

10328
49727
71118
53253
12206

97609
00067
82253
44827
53638

60071
06034
07226
30340
65090

61445
30577
85406
11682
74980

61834
08927
88942
04003
77583

17634
57895
32502
08309
80471

60281
71227
50249
29429
05938

81744
29683
40778
19271
75196

15755
03106
56511
67792
09161

19830
36740
06314
65311
25078

60890
08160
41798
23100
24205

52482
17487
67464
31173
00563

20835
77313
73337
24606
47455

32437
91319
42369
63156
46094

40763
32962
57572
91186
80056

84211
08121
82195
52702
69139

88638
59716
11685
86822
11828

51909
26533
05988
22846
40313

91938
52876
89388
10593
34905

87973
61851
21897
95514
19388

05204
81650
34541
03743
32372

12783
49149
91628
44247
57230

43110
66896
49223
99042
90675

01129
67998
71836
10443
21881

81178
24882
34539
70093
59027

31776
07088
43867
85464
82408

26909
80619
54034
01187
47727

36192
14740
65760
80425
50783

81915
31670
73133
22772
44524

99691
76158
42800
51559
93798

30069
71690
76432
48999
46438

88768
25894
88764
56573
07395

31842
47902
73312
16536
89921

03644
72423
74479
99033
43525

17507
83156
43812
62700
37031

92996
65080
79935
06670
33989

32415
56816
12710
96497
02522

45263
94286
13468
00235
66585

65312
23850
12074
03407
20124

25096
35441
63963
29960
50820

79630
56327
40522
37736
67981

12323
23639
43598
91759
10813

02855
63483
09534
14267
13036

70024
81307
68273
76460
16516

90432
58597
58483
99408
05819

75644
51928
34620
18796
44250

31864
73807
35159
25823
33147

33212
90342
31132
34292
39010

86956
13257
62538
24319
85151

41497
66188
44258
07521
88254

315672
06729
51521
92186
53226

64967
86557
45481
79931
99194

73446
09924
64005
84084
92867

07629
75192
78133
36814
26393

50973
88267
43779
72236
90836

82043
74237
37386
74713
79597

53708
94150
00214
18415
92846

71808
24674
37106
72181
76796

26195
77510
57215
19525
25952

57562
87728
14381
42180
20504

63273
22495
74382
19108
24943

22970
04139
00331
26644
81592

24456
83635
79267
16198
04786

55805
80443
34506
36917
89082

35591
32479
42718
52722
19530

84157
00449
00243
81632
15182

60219
21991
19440
06087
15010

24753
52762
02723
24910
31385

61525
42393
23476
24672
81930

35553
66375
90884
86677
74158

13703
49756
06305
69017
68659

11204
10756
15900
27048
96834

24268
30013
76590
94852
76776

85616
09651
68711
37232
24343

36930
80440
46798
37531
07138

10877
86625
46353
34056
14956

44482
22901
61539
05886
96725

72644
22051
40202
25245
26785

97406
53782
92150
21182
43536

77057
98049
66620
94240
35756

52954
43333
11956
21661
91924

37576
76285
97699
53704
21374

85291
6179
26066
44305
18675

59569
30068
58725
66218
57546

03184
41668
49079
24590
36431

12536
06626
44499
56461
70423

40004
74351
25717
11205
67903

74441
31743
15824
81239
66830

67988
32412
14737
10765
39705

06161
84604
14538
59783
42100

72793
34533
30611
17175
69555

nsrifhduginig (PEA)

AUNNUUSTITINNSENDNITUTENTANG U



PN 24

w54

nsdunguAleg13lagdsldnisisavdy (Table of Random Numbers) Wunisdusiegng
lvwaluglagldnaaavguiinmuaiuainaeuiamesnlidesdnrinaain ddunaunisaniunis
U d’l
Ml

U

1) Mnuanigavlseanddbikiandnnnriislulseying  leglvAdandnuiuees
nausoedile fail
Usea1ns 100 au Tmvuavuneay 001-100
Uszans 500 Au TiA1ruadieway 001-500
Uszans 1,000 A Tiruavranesay 001-1,000 sumu
2 dunduineglaglimmuarduiiaenadoatuiiuaulssens Wszvnstsududuld
@ 2 vidn, WinSesldia 3 nan Wudu) TneSusuannuedi 1 M‘%@Lmﬂwuﬁmﬂﬁmﬂmia’jm LAYALD 1Y
AUMLIUBUNSOUIRIALE  MaavndnaunsEinsUTIuIufeg1efidosns Famsnetaiildain
asvandununaaufildimunliuaussannsuds  undldnunsaaiifiaiunnninsiviulssanns
zfese Ui ulUTmunaavnely
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ROOM ILLUMINATION LEVEL

P 25

GENERAL BUILDING AREAS IES STANDARDS MS 1525 PANDUAN NOTES
ILLUMINATION | RECOMMENDATION TEKNIK

LEVEL JKR

CIRCULATION AREA

Corridors, Passageway 100 50 100

Lift 150 100 100

Stairs 150 100 100

Escalator 150 150 100

External Covered Ways 30 50 30

ENTRANCES

Entrance halls, lobbies, waiting rooms 150 100 100

Enquiry desk 500 300 300

Gate houses 300 200 200

KITCHENS

Foods stores 150 150-300 100

General 500 150-300 300

OUTDOOR

Controlled entrance halls or 150 100 150

exit gate

Entrance and exit car park 30 50 30

Stores, stockyards 30 50 30

Industrial covered ways 50 50 50

STAFF RESTAURANTS

Centre cafeterias. dining room 300 200 300
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ROOM ILLUMINATION LEVEL

P 26

GENERAL BUILDING AREAS IES STANDARDS MS 1525 PANDUAN NOTES
ILLUMINATION | RECOMMENDATION TEKNIK

LEVEL JKR

MEDICAL AND FIRST AIDS

CENTRES

Consultant room. treatment areas 500 400

Medical stores 100 100

Rest room 150 150 100

STAFF ROOM

Changing locker and cleaner's room, 150 100 150

cloakrooms lavatories

Rest rooms 150 150 150

STORE AND STOCK ROOMS 150 100 150

Telecommunication board,

switchboard rooms 500

Cordless switchboard 300 300

Apparatus rooms 150 150

Teteprinter rooms 500 500

AIRCRAFT MAINTENANCE

HANGERS

Aircraft engine testing 750 600

Tnspection and repairs (hanger) 500 500

BOILER HOUSE GENERAL 150 150

FIRE STATIONS

Appliance room 300 300

External apron 30 30
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A15147 4.4 : §10814 IES Standard (s10)

ROOM ILLUMINATION LEVEL

GENERAL BUILDING AREAS IES STANDARDS MS 1525 PANDUAN NOTES
ILLUMINATION | RECOMMENDATION TEKNIK

LEVEL JKR

GARAGES

External apron general 50 50

Pumps 300 200

Parking areas (interior) general repairs

Jservicing 30 30

Greasing, pits washing, polishing 500 300

GAS WORKS

Exterior walkways and platforms 50 50

Exterior stairs and ladders 100 50

Retort house, oil gas plants, watergas
Iplant purifier, indoor coke, 100 100
screening and handling plants

Booster and exhauster houses 150 150

GAUGE TOOLS ROOMS

General 1000 600

INSPECTION & TESTING SHOP

Rough work ¢.g. counting rough
Checking of stock parts 300 200

Medium work e.g. 'go’ & 'no go' gauges
sub-assemblies 500 400

Fine work e.g. radio and
telecommunication equipment,
calibrated scales, precision
mechanism, instruments 1000 600

Very fine work e.g. gauging and
inspections of small intricate parts 1500 750

Minute work ¢.g. very small instruments 3000 1000
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ROOM ILLUMINATION LEVEL

PN 28

GENERAL BUILDING AREAS IES STANDARDS MS 1525 PANDUAN NOTES
ILLUMINATION | RECOMMENDATION TEKNIK

LEVEL JKR

LABORATORIES 750 500

(GENERAL)

LAUNDRIES & DRY CLEANING

WORKS

Receiving. sorting. washing.

drying. ironing (clending) dispatch.

drying cleaning. bulk machine work 300 200

Hand ironing. pressing. inspection.

mending, spotting 300

MACHINE & FITTING SHOP

Rough bench and machine work 300 200

Medium bench and machine work,

ordinary automatic machines. rough

crinding, medium buffing, polishing 500 400

Fine bench and machine work,

ordinary automatic machines. rough

crinding. medium buffing, polishing 1000 500

PHARMACEUTICAL & FINE

CHEMICAL WORKS

PHARMACEUTICAL

MANUFACTURE

Grinding. granulating mixing and

drying. tableting. sterilizing and

‘washing. preparation of solutions and

filling . labeling capping.

cartooning, warping 500 300

Inspection 750 400

Fine chemical manufacture,

plant processing 300 200

Fine chemical finishing 500 400

Raw material store 300 200
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A1519% 4.5 : A29819M15149 t-distribution

inu'lm A1 t-value jm’,m A1 t-value ITUIUAIBENY | AT t-value
MDY MDY

1 6.314 15 1.753 29 1.699

2 2.920 16 1.746 mu'mmaal'm 1.645

v lngy

3 2.353 17 1.740

q 2.132 18 1.734

5 2.015 19 1.729

6 1.943 20 1.725

7 1.895 21 1.721

8 1.860 22 1.717

9 1.833 23 1.714

10 1.812 24 1.711

11 1.796 25 1.708

12 1.782 26 1.706

13 1.771 27 1.703

14 1.761 28 1.701
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b

— o/ o/ o T

[y

7 30

Significance level = (¥
Degrees | 005 {1-tail) | .01 (1-tail) | .025 (1-tail) | .05 (1-tail) | 10 (1-ail) | .25 (1-tail)
Freadom | 01 (2-tails) | .02 (2-tails) | .05 (2-tails) | 10 (2-tails)| .20 (2-tails) | .50 (2-tails)
1 63857 31821 12.708 5.314 3.078 1.000
? 9.925 6.965 4.303 2.920 1.886 816
3 5.841 4.541 3.182 2.353 1.638 765
4 4.604 3.747 2.776 2.132 1.533 M
] 4032 3.365 2571 2.015 1.476 2T
3 3.707 3.143 2.447 1.943 1.440 718
7 3.500 2 908 2.365 1.895 1.415 n
8 3.355 2 896 2.306 1.880 1.397 708
9 3.250 2.821 2.262 1.833 1.383 o )
10 3.169 2.764 2,228 1.812 1.372 700
1 3.106 2.718 2.201 1.796 1.363 697
12 3.054 2681 2179 1.782 1.356 696
13 3.012 2.6850 2.1680 1.771 1.350 6854
14 2977 2 625 2.145 1.761 1.345 692
15 2.947 2 602 2.132 1.753 1.341 &9
16 2 921 2 584 2.120 1.746 1.337 6890
17 2.898 2.5687 2.110 1.740 1.333 689
18 2 878 2 552 2.101 1.734 1.330 688
19 2861 2 540 2.083 1.729 1.328 688
20 2.845 2 528 2.086 1.725 1.325 887
21 2.8 2518 2.080 1.721 1.323 685
22 2.819 2 508 2.074 1.717 1.321 685
2 2. 807 2 500 2.069 1.714 1.320 685
24 2.797 2.492 2.064 1.711 1.318 685
25 2.878 2.485 2.060 1.708 1.3186 684
26 2.779 2.479 2.056 1.706 1.315 684
7 2.771 2.473 2.052 1.703 1.314 684
28 2.763 2 467 2.048 1.701 1.313 683
29 2.756 2.482 2.045 1.699 1.311 852
Large 2 575 2.327 1.960 1.645 1.282 675
aNE15919949

1] UIMIFIU IES

2] AUl www, pealsavelbaht.com

Gulas http://www.watpon.com/table/

3] 19058l ﬁ‘Uﬁ“U“’Iu mimmmﬁuummamq 25 ‘qumau 2555

51 Aulae http://www.pioneerlighting.com/new/pdfs/IESLuxL evel.pdf

]
]
4]
]
]

3th ed. New York: Macmillan

6] Walpole R.E. & Mayer R.H. (1985). Probability and Statistics for Engineers and Scientists.
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