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Power transformer factory is one of industries which consume large amount of energy.
The efficient energy management system, inspection and energy consumption control can help
save energy and get the best of using it. This research focuses on how to plan and manage to save
on energy costs for power transformer factory following ISO 14001 standards. 17 various energy
saving projects were set for the sample factory. The results are as followings: As for electric
power consumption, after considering the specific energy consumption (SEC), it can be concluded
that the sample factory has been using energy more efficiently. Before the research SEC was
approximately 1.69 kWh/MVA or 29,679.41 baht per year. After the research SEC was
approximately 1.31 kWh/MVA. As for diesel fuel, it can be estimated that the factory will be able
to save on about 360 liter or 9,126 baht per year.

After the efficient management system was set, data and information of all processes
were collected and published as procedure manuals according to Environment Management
System, 1SO 14001 standards. - There are 55 documents in total for the sample factory. Using
procedure manual is one of the means to manage the operation control. Following the procedure
manual will help the factory know problems and the ways to solve them. In addition, it provides

the opportunity of controlling the use of energy and using resources more efficiently.
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hou 19759974 (KWh) (kWh)

UNIIAN 196,000 75,443 38.49
AUATWUT 176,000 66,779 37.94
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ginsaiaieiuilugiuuulumsaidelal

- BNUNAALTIAN
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3.4 Jpnzrimsldndany
2 ] Y
nnmsdrsrams landaanudin Wi Wi luiunaequagndanunminiudma 15
o 9 Y o 1< v Aﬂl v 1 dy
awnsnihdeyams ldnwadsmuiludoyaiugiuasae lii
3.4.1 Yoyandoutasllih

o w

3.42 Yoyamas ihveunTeadnsuazginyal

A

3.4.3 doyanIolSueinie
3.4.4 Yoyariaon |y

3.4.5 Yoyasnen Forklift
3.4.6 Yoyallsumpandn

[ 4
3.4.7 ARTERAUgUR AN TIR TUNE U IRadY

3.4.1 Yoyavisiendaglulih

£ 1 = 9 z
Ts9udediniouwtlasnavua 3 g

=
N

3.21 niou)asyai 1

71

317 3.22 ndoulasyad 2



L

11 3.23 udlouasyan 3

M13197 3.8 naasdoyardenilas i

watonilas VINANNA nsaaulnldhvnan usaaulvlvhanesn
ﬁgﬂ‘ﬁ (kVA) \%) \%)
1 1,600 24,000- 416/240
6,930/3,460,12,000/6,000
2 1,000 24,000 416/240
3 1,500 24,000 416/240

3.4.2 YoyamaalWlihveunsesdnsuazqilnel

{ o w 4 o 4
M13197 3.9 naasdeyamas Ilihveunioinsuazgunsol

PSanawazmdslvthveuniesdnsuazqilnsainlfwdannllilulsaanu

e mé’m%’m/qﬂnm‘i UM | IUEKW)
1 | »30esfia (Milling Machine) 1 %11
2 | 1n3eafia (Milling Machine) 1 1827.7
3 Lﬂé@iﬁ’ @ (Router Machine) 1 1049.58
4 Lﬂ?@ﬁ!é@ﬂ (Circular Machine) 1 1566.6
5 Lﬂé’e’]\‘ué{@ﬂ (Precision Circular Sawing Machine) 1 2.17




{ ' o w 4 v J
M13197 3.9 (Ap) naasdeyamas lihveuniosinsuazginyal

PSanawazmaalvdhveanIesdnsuazgilnsaiil

gwasanu Inilulsaanu

S in3eedns/ginsal Sunu | TIWEW)
6 m?mmz (Drilling Machine) 3 1566.6
7 Lﬂéﬁ]\iﬁﬂ (Cutting Machine) 2 74.9
8 13098 A (Shear Cutting Machine) 1 2611
9 | nSeeiuneed (Coil Winding Machine) | 7833
10 | 1n30aunBed (Coil Winding Machine) 2 12532.8
11| 1n30aiuneed (Coil Winding Machine) 2 10444
12 | 1nSeaiuneed (Coil Winding Machine) 2 10444
13 | w3estuiia il (A C Generator) 1 301
14 m?'mé”ﬂam (Screw Air Compressor) 2 75.6
15 Lﬂ%mﬁﬂ (Pressing Machine) 2 1044.4
16 | n5essa (Hydraulic Press) 1 2611
17 | indeedainiu (Hydraulic Pump) 2 2088.8
18 | n3e33n (Angel Ring) 1 0.28
19 | 1n5eaunszay (Rolling Machine) 1 1044.4
20 | 193eaiien e (Air Dryer) 1 813.449
21 m?mﬁwﬁ’ngu (Packed Air Cooled Chiller) 1 3133.2
22 NOIZUYAMTU (Cooling Tower) 1 7834.05
23 i"ju %Ju (Overhead Traveling Crane) 1 4.095
24 ‘i"ju %"u (Overhead Traveling Crane) 1 4.095
25 "ﬁu %u (Overhead Traveling Crane) 1 4.095
26 "ﬁu %u (Overhead Traveling Crane) 1 23.1
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{ ' o w 4 v J
M13197 3.9 (Ap) naasdeyamas lihveuniosinsuazginyal

PBanamazmdalvthveunsesdnsuazqilnsainldndanullilulseann

S in3eedns/ginsal Sunu | TIWEW)
27 i"ju %"u (Overhead Traveling Crane) 1 23.1
28 ‘i"ju %"u (Overhead Traveling Crane) 1 27.79
29 | fluf (Overhead Traveling Cranc) 1 2.996
30 "ﬁu %u (Overhead Traveling Crane) 1 4.095
31 ‘i"ju %"u (Overhead Traveling Crane) 1 4.095
32 ‘i"ju %"u (Overhead Traveling Crane) 1 10.15
33 "ﬁu %u (Overhead Traveling Crane) 1 10.15
34 i"ju%"u (Overhead Traveling Crane) 2 6266.4
35 | Tusu (Overhead Traveling Crane) 3 9399.6
36 191191 (Classical Vacuum Hot Air Dryer) 1 8101.52

33U 48 95394.81
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3.4.3 Yoyansos)Suorma
Y d' v}
1. Tayarn3elsuemeanuuilszion Chiller
A o . o oA A A

15095 UDIMALVVILIN Chiller ¥94139914AI0819108 2 1AT03AD CH-1 Uag
CH-2

1.1. 951N MEY

- CH-1 6@5101M184 150 dus0H) 1319

- CH-2 $@15121M181 100 dUA0H2 1349

1.2. 1039913 UM (Packed Air Cooled Chiller)

- YUIANTDN2.00 m x 2.50 m

- YUIANINTINITD Cooling Capacity 501,600 BTU/Hr

- g5 Lne UV UNTDIINT

1.¥iaa1 (Blower) 31171 4 (509 TUAIWUDNDIVUIA 1 115951

[ 9 !
2. 175999911101 (R22 Compressor) 9143 2 1ATBI DY 3 g1 TUAIY

NE)LGI@'JE'%JHWQ 5 L!ﬁ\ifﬁ

1.3. ¥i95¥1N8A N30 (Cooling Tower)
- yuianged Idumgudna1d 2,50 m x 230 m
- YUIANNNEINITD Cooling Capacity 967,371.4 BTU/Hr
_danlsznouveunsesins
1. ¥inay (Blower) TUAIou0IA03Y11A 1.5 KW
2. m?mquﬁyw (Centrifugal Pump) YUAINBINDI VLA 15 1159511

3. §AIUAN (Control Panel) Y1119 0.33 m x 0.80 m x 0.70 m
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317 3.26 Chiller 1 (CH-1)

31/91 3.27 Chiller 2 (CH-2)



Y tﬂ‘ (24 Y IS)
2. ‘llﬁ)?;!ﬁ!ﬂii’)\‘l‘]Ji‘lJénﬂ1ﬂ!!ﬂﬂﬂ§$!ﬂﬂ!!€lﬂﬂ13~l?‘iﬂx‘l iy

A15199 3.10 uﬁmﬁﬁ'ﬂmm?mﬂ%’ua"|mmmuﬂizmmwﬂmuﬁ’m

U

v
S

N

HNA 22 1A399
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3

feui o fina BTU
1 ENGINEER oolila 511 4 25,600
2 ENGINEER ooMiln 1 3 25,600
3 CARRIER ooula 514 2 15,200
4 MITSUBISHI ooMila #u 2 18,800
5 TRAIN uwuw%’w&nmmgmf 18,900
6 TRAIN polilaunosd 18,900
7 ENGINEER ﬁ’mmuﬂmﬂ?mﬁﬂmﬁﬂ 25,300
8 ENGINEER NogUUas 18,300
9 ENGINEER Mo 18,300
10 ENGINEER dau 599 25,000
11 ENGINEER 599 25,000
12 ENGINEER daulseny 25,000
13 CENTRAL AIR Woulszauaiulsenu 25,800
14 CENTRAL AIR poTladauTsem 41 1 12,500
15 ENGINEER GGWﬂ@ﬂﬂuIﬂiﬁmW@‘U 18,300
16 ENGINEER 94 Testing (A1 11) 25,600
17 | WHITE WESTINGHOUSE | ' 104 Testing (A1 u80) 17,500
18 | WHITE WESTINGHOUSE | 104 Testing (A11180) 17,500
19 CARRIER CALIBLATION 25,000
20 | WHITE WESTINGHOUSE CALIBLATION 17,500
21 ENGINEER IMPULT 18,300
22 ENGINEER pana3rins Irlvh 18,300
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A <3 ' .
AT 1\N 3.11 Llﬂ@\iﬂ'ﬁlﬂﬂi’l}ﬂuﬂallﬁ\iﬂ'j%i (Iﬂll Fluorescent L1 Down llght)

Maumsiudeyanasadng (Jan Fluorescent #az Down light)
o fmaalvlih
/ viaen | Ian s
. o a4l e N NI | , NIKUA x 1.25
a1y VINUNAANY ¥HATaoN o Ao
Tna (573 Ballast loss)
lan | viaen

(Watt)
1| dszgdnlsenu Fluorescent | 14 2 36 1,260
2 | ¥i94 Air Compressor | Fluorescent | 12 2 36 1,080
3 RN Fluorescent 1 2 18 45
4 poila Fluorescent 12 3 36 1,620
5 | veulsza Fluorescent | 8 2 36 720
6 | Weoulszyy AZINEL 4 1 36 180
7 HAUNNIZAY Fluorescent 40 2 36 3,600
8 HAUNNIZAY Fluorescent 42 2 36 3,780
9 UAUNIAIDU Fluorescent 4 2 36 360

MUAUTIUNAT O

10 | Tih Fluorescent | 8 2 18 360
11| daunaaeulih Fluorescent | 22 3 36 2,970
12 daumﬁ@‘u"lﬂﬁw Fluorescent 19 2 36 1,710
13| daunaaeulih Fluorescent | 10 2 36 900
14 [ daunagen il Fluorescent | | 2 1 36 90
15 daumaau"lﬂﬁw Fluorescent 15 3 36 2,025
16 | dwunagenlilih AzIney 4 1 36 180
17 | T590113 Fluorescent | 23 2 36 2,70
18 | Hoailseomns Fluorescent | 25 1 36 1,125
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{ 1 I J
ﬁ'liNﬁ 3.11 (919) Ltﬁﬂﬂﬂ'ﬁlﬂﬂ%ﬂyallﬁﬂﬁ')'l\i (Iﬂll Fluorescent i8¢ Down light)

MMt Utoyanaale JAx Fluorescent #az Down light)

o maalulih
. waon | AN s
. W Al e - UM || . NIHNA x 1.25
a VIIUNAAAN] FUAYIADN 913} 191G
Tau (334 Ballast loss)
Ty | viaea
(Watt)
19 ﬁ'mwmma Fluorescent 4 3 36 540
20 | AouHunUEa Fluorescent 2 3 36 270
21 ﬁIEN control ﬁmwé’n Fluorescent 2, 2] 36 270
22 | nuIadaman Fluorescent 3 ) 36 270
23 ﬁ’mﬁmwuﬂﬂizﬂau Fluorescent 14 2 36 1,260
W Evaporator LAUN
24 Fluorescent 3 2 40 300
119U
25 | eonWaununnosd Fluorescent 4 2 36 360
26 | uHuNADEYA Fluorescent | 10 2 36 900
37U 307 28.245 kW




A3 3.12 uaaamsiiuteyauasadng (Iau Hi-Bay)
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msumstiudeyanasadng (ay Hi-Bay)
- ] _ | sl x 1.20
o Aa 2 PHA NIUIU INNND
a1y VINIUNAA (934 Ballast loss)
tiaon tiaon tiaon
(Watt)
UHUALAMITAN,
1| dsznovmou HPMV 76 400 36,480
Tanking, Service HPMV 4 250 1,200
2 | ununalad HPMV 8 400 3,840
HPMV 1 250 300
3 | uwunisznou HPMV. 8 400 3,840
HPMV 1 250 300
4 | ununnood HPMV 31 400 14,880
HPMV 2 250 600
5 | uHUAUAIMAD HPMV 10 400 4,800
HPMV 1 250 300
6 | UnnADY HPMV 4 400 1,920
HPMV 1 250 300
7 | ¥104 Testing HPMV 16 400 7,680
HPMV 2 250 600
8 | uHUNATEATY HPMV 17 400 8,160
HPMV 2 250 600
9 | lrlawu HPMV 9 250 2,700
3 193 88.50 kW
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3.4.5 Wo3a398n Forklift

1. Yoyaaly

=).

. 3 A Y] Ao w . . £ o
3080 Forklift Lﬂmﬂiﬂﬂi}ﬂi‘ﬂﬁmmu Tunszuaunis Material Handling 93113y

[

9 9q ¥ ad : B ' o Yo Y A w Ada A
%3%031%1ﬁgﬂ’3‘ﬁ Lm%ﬂiz‘ﬁElﬂﬂﬂclﬁlwcluﬂﬁ%@lmﬁﬂ I%J‘*lmiﬂflﬂﬁ’é]ﬂllﬂﬂllxﬂ’li vunea N

)]

CZ o Y a Y o 1 =4 9 1 o 9y o =
aagiiaig M ldinanulasans Tssnudiod19delddaminaudisunisdneusuein
awnavdaasumaTulad Ine-qilu (@.an)

o ialdwiinaudusosn Forklift 1ans1u8935msldsnen  Forklift 98191lanans
Tuvaizlgiinau
A VY 9 o = o o . Y
o i lvgdnTuMIANeYSHAINTIATIAB AT NEITREN Forklift 1eglusn
Yy A Y} 9
anmmndaunaz 1y ldaasanan

o ielvigdrsumsinousunannezlumsdudsoen Forklift peratlasaseuaziiill
Y

v [ 9
PagriuTssnudednaiisoon Forklift 810 Komatsu Niianwamisneniimiinuuia

7AW FIUIU2 AU, YUIA 4.5 AU WU T AN BNUNOUEINITaVUT08n Forklift NHIUMT

ausu 1dviTadosUT0INTOUTUVUID Forklift §11U 8 AU

519 3.28 5980 Forklift ¥9415991UA20814

L]
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2. amnilayrilaadialy
= = o o Y o 1 S o
vinmsanyinsamnilyni Taena llvesnisIdwasnuludiveaiiiu

ALFANTIN

v
v A

a d o
2.1 sll'lﬂﬂ'liﬂi?“l]ﬁf’)ﬂ!!agj!ﬂﬁ'wﬁﬂ']{l‘lafl‘]—!'luuﬂl"]fa
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Y
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Y
[ [ a 1 @ o a o w I a
AN IUNITIUN-1Y ‘ﬁﬂ')ﬂﬂ%‘]'ﬂ!u'}'}N]’l%} W IANITANUINY MINVTIVTINYTU

a 1 3’ O = g ﬂ ~ ] Y a A
mimﬂ—ﬂwumummauu”lmﬂumaﬂm umm’duwmﬂumimaﬂ@uaame
1 1 9. Aa = a a 1 oy v A O a
1hnm llilllﬂﬁﬁﬂ\ﬂu@]?JQj‘Uiﬁﬁﬂ\iﬂilﬂﬂ!ﬂTiL‘]Jﬂ-ENEJunJu@ILGD'a 1ﬂﬂuﬂﬂﬂ1ilﬂﬂ-
Y
1 o w 1 ) o 1 a J
neiiufrau@uIn aniegymei lienaomaiaeuiaz i1z

a

2.2 MmamausigeulumsvuinaInaay

Q

'
o/ a 9 a

lugauvesmsvudoiagan hifiduniudusaon Forklit  N¥au Ins

Y
Hausdeulumsuudeingau

4 d ° (Y
2.3 193098 UNVIAM 15N
o o 5 1 o < .
WinuAUIen Forklift ldamnsaiimsasiadadnimvessoon Fork lift
Yy 3 o o e do A = o <

ladeaues miasrusathgesnyuaieseudiuiodsdimuamsasiagsaaninms

[

] A 4
VINITNHUATBIYUA
v R a 1 3‘ G 0 _ gl o A
nineg TudunnmsineiNuasa (ll‘ll’]J!,ﬂWﬂi’]uﬂﬁﬂﬁﬂ‘ﬂﬁqﬂ)ﬂlﬂﬁm@uﬂﬂi1ﬂh

1l w.a.2549 A9 @pUNUAIWUS 1 w.A.2550 eunsng lannnruan A,

3.4.6 YoyallSnamanan

1. agtnanaandonladluf 3 we. 2548 nagdl w.a.2549 (Fansedi 3.13
oz 19di 3.14)

2. agtwamsnda msldndeau i vazar Wi 3 w.e2548 uazdl wa.
2549 (31131971 3.15 HAzA1319i 3.16)

3. nsvluanssas s 19l ihdevunaneudasiindaa 1d (kWhMVA)

W.91.2548 1zl w.1.2549 (A93100 3.29 uaz 319 3.30)



a15199 3.13 naasagwandavdondas v 3 w2548

Ao Swviikaald | vwendeudasiinga’ld
(lu) (MVA)

UNTIAY 2 68
AT 4 439
A 8 199.5
HEU 2 110
NOHAAY 3 143.5
Nguion laigivaya lifidoya
n3NgIAL 3 35
GAVRGIT 2 94
Ao Tasidoya liidoya
AanY 4 163
noAIMEU 4 128.5
FUNAN 3 94.25

33U 35 1,474.75
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A1519% 3.14 naasagwandavdonas i 3 w2549

1P Swnuiindald | vunandeutasiingn1d
(1) (MVA)

UNIIAY 3 70
AuAUT 5 81.6
Hunaw 4 176.58
SR 1 150
WO BN IAY 6 184
Uiy 18 494
NINYIAY 2 130.5
GRUAGT 5 146.5
AU 2 74
Aa1AL 7 220
W AN U 9 371
FUNAY 4 162.5

394 66 2,260.68
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M15199 3.15 waasagwamswaa, msldwaeau i waga Tl wea2s48

. oL L ) ) ' - gasa IWihderSina [Saa lithdevna  [Sasimsldliithde
wou  [uauinaald vinavsdeuasinga’ld [USams 14w Pinums 14 iihqean M Ivihianae . .
— ms 14 Il nioutlasiingn1d wnanteudasingald
(1w (MVA) (kWh) (kW) () (1NWKWh) (NWMVA) (KWh/MVA)
AL 2 68 240,000 920 741,774.29 3.00 10,908.45 3,52941
auaiug 4 439 204,000 920 659,487.87 323 1,502.25 464.69
RGN 8 199.5 236,000 880 72423185 3.07 363023 1,182.96
e 2 110 152,000 880 532,230.20 3.50 483846 138182
WQUAAY 3 1435 132,000 800 469,715.45 3.56 327328 919.86
fiquou - - 180,000 840 594,667.48 3.30 - -
nIngIAY 3 35 192,000 840 622,552.11 324 17,787.20 548571
Faomay 2 94 160,000 840 548,193.10 343 5,831.84 1,702.13
futnou - - 204,000 880 658,837.31 323 - -
qanAy 4 163 224,000 840 720,879.12 32 442257 137423
NgAImoy 4 1285 232,000 960 765,525.51 3.30 595740 1,805.45
Funay 3 9425 208,000 880 690,388.18 332 7,325.07 2,206.90
5 35 147475 2,364,000 10,480 7,728 48247 3949 65,476.75 20,053.16
Ave 3.50 14748 197,000 87333 644,040.21 329 6,547.68 2,005.32
Max 8 439 240,000 960 765,525.51 3.56 17,787.20 548571
Min 2 35 132,000 800 469,715.45 464.69

19
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15199 3.16 uaasagwamswaa mslgwaean Tvldh wagan Tl wa2549

R T ) R ) ‘ P sana lihdelsine |Sasildihdenna  |Sanmsldldihde
wou  [wouinanld vinanseuasingald [USmams 14 i Psmams ¥ liihgaga m hdhiienam , ,
- 141 wifoutlasiingald wandeutasingald
[N (MVA) (kWh) (kW) (1) (11WkWh) (1NN/MVA) (kWh/MVA)
WNTIAY 3 70 196,000 960 678,019.62 346 9,685.99 2,800
num “uiﬁ' 5 81.6 176,000 920 656,804.31 373 8,049.07 2,156.86
fivau 4 176.58 260,000 960 886,471.46 341 5,020.23 1,472.42
LUEI8Y 1 150 260,000 960 886,471.46 341 5,909.81 1,733.33
NOEAINY 6 184 208,000 1,000 757,896.41 3.64 4,119 1,130.43
iguiou 18 494 212,000 920 773,409.48 3.65 1,565.61 429.15
3NQIAN 2 1305 240,000 960 858,441.74 3.58 6,578.10 1,839.08
damnn 5 1465 248,000 1,000 888,736.01 3.58 6,066.46 1,692.83
fueou 2 74 276,000 1,080 982,167.77 3.56 1327254 3,729.73
qanAy 7 220 264,000 760 862,29631 327 3919.53 1,200
Wi]ﬁ%mﬂu 9 371 276,000 1,040 953,035.73 345 2,568.83 743.94
FUNAY 4 162.5 220,000 920 778,779.17 3.54 4,792.49 1,353.85
pie}Y] 66 2,260.68 2,836,000 11,480 9,962,529.47 4228 71,547.65 20,281.63
Ave 5.50 188.39 236,333.33 956.67 830,210.79 352 5,962.30 1,690.14
Max 18 494 276,000 1,080 982,167.77 373 1327254 3,729.73
Min 1 74 176,000 760 656,80431 429.15

9
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x1000

3.53

kWh/MVA

FP
u.a. AN, A, we  wa. .81 f"ﬂ._‘@. &.A. n.ge. 0.a. W.&. 5.A.

‘ —0—szﬂmi’Lii"Lwﬂwiamumnﬁam{mﬁm‘m‘lﬁ ‘
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g
S v

feui @i i BTU | Ton
1 ENGINEER ooilila 511 4 25,600 | 2.133
2 ENGINEER ooilila 51 3 25,600 | 2.133
3 CARRIER ooilila 511 2 15,200 | 1.266
4 MITSUBISHI ooilila 511 2 18,800 | 1.566
5 TRAIN uAuANSwenTuYBE | 18,900 | 1.575
6 TRAIN aatllaiuneed 18,900 | 1.575
7 ENGINEER HosnunuATRANEn | 25,300 | 2.108
8 ENGINEER NOIUUA 18,300 | 1.525
9 ENGINEER WeIneIuIa 18,300 | 1.525
10 ENGINEER 1599 25,000 | 2.083
11 ENGINEER a1y 25,000 | 2.083
12 ENGINEER GEITRERRRLY] 25,000 | 2.083
13 CENTRAL AIR WoslszamaiuTsenu | 25800 | 2.150
14 CENTRAL AIR oolilad i Tsea 91 1 12,500 | 1.042
15 ENGINEER oovlanouInsawmioy | 18300 | 1.525
16 ENGINEER 04 Testing Muly) | 25,600 | 2.133
17 | WHITE WESTINGHOUSE | #04 Testing (A1440n) | 17,500 | 1.458
18 | WHITE WESTINGHOUSE | 04 Testing (A1410n) | 17,500 | 1.458
19 CARRIER CALIBLATION 25,000 | 2.083
20 | WHITE WESTINGHOUSE CALIBLATION 17,500 | 1.458
21 ENGINEER IMPULT 18,300 | 1.525
2 ENGINEER panTladeng lulih 18,300 | 1.525

Foyad15299NUHUNTIITISNEN
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o > < /3 7 D
=| —— |x NwrawduaNnuou x oesiguanis 1eau

@ <
AUAIULY U

x B.mM3 U x Sl

= {[1.6 kW/ton x 2.133 ton x 0.8 x 8 hr x 300]
+ 1.6 kW/ton x 2.133 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 1.266 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 1.566 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 1.575 ton x 1 x 8 hr x 300]
+[1.6 kW/ton x 1.575 ton x 1 x 8 hr x 300]
+ [1.6 kW/ton x 2.108 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 1.525 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 1.525 ton x 1 x 8 hr x 300]
+[1.6 kW/ton x 2.083 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 2.083 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 2.083 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 2.150 ton x 0.1 x 8 hr x 300]
+[1.6 kW/ton x 1.042 ton x 1 x 8 hr x 300]
+[1.6 kW/ton x 1.525 ton x 1 x 8 hr x 300]
+[1.6 kW/ton x 2.133 ton x 1 x 8 hr x 300]
+ [1.6 kW/ton x 1.458 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 1.458 ton x 0.8 x 8 hr x 300]
+[1.6 kW/ton x 2.083 ton x 1 x 8 hr x 300]
+[1.6 kW/ton x 1.485 ton x 1 x 8 hr x 300]
+[1.6 kW/ton x 1.525 ton x 1 x 8 hr x 300]

+[1.6 kW/ton x 1.525 ton x 1 x 8 hr x 300]}

= 123,255.6 kWh/1J
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CIRTIEN
wdaen lulihfidlsenda — wdaan lWihile x wesiFudmsisznda
=123,255.6 x 0.07
=8,627.892 kWh/3)
=18,627.892 x3.51 v/ 1l
wilszndadula /1)

=30,283.9

AONUUINYUINNS )
RN ITNINENAY



M350 4.8 naeagluanALLIMIIMTanms JnaeINmMThges s unTealueInId (unKenmURe)

wiseuWihig . . Wi
o4 . 1 SnnudunNEY Y % nald g Lo o | mdsauild vy
i fio i BTU Mo 1T dnnuiuil Uszndala
(ton) F au msl¥au (kWh/i) .
(Witon) (kWh/)
1 ENGINEER Vosfusmsoonliladus | 25600 2133 1.6 80 8 300 6,552.576 458.6803
2 ENGINEER WosduSmseonila Fu3 25,600 2.133 1.6 80 8 300 6,552.576 458.6803
3 CARRIER Wosdusmseonila $u2 15,200 1.266 1.6 80 8 300 3,889.152 272.2406
4 MITSUBISHI Wosuiniseonlila 2 18,800 1.566 1.6 80 8 300 4,810.752 336.7526
5 TRAIN HHUAN NG TS 18,900 1.575 1.6 100 8 300 6,048 42336
6 TRAIN sovlaunosd 18,900 1.575 1.6 100 8 300 6,048 423.36
7 ENGINEER Wosmuauinsesiaman 25,300 2.108 1.6 80 8 300 6,475.776 453.3043
8 ENGINEER Hoauuas 18,300 1.525 1.6 80 8 300 4,684.8 327.936
9 ENGINEER Hoanenuna 18,300 1.525 1.6 100 8 300 5,856 409.92
10 ENGINEER dulsau 25,000 2.083 1.6 80 8 300 6,398.976 447.9283
11 ENGINEER dulsanu 25,000 2.083 1.6 80 8 300 6,398.976 447.9283
12 ENGINEER draulseu 25,000 2.083 1.6 80 8 300 6,398.976 447.9283
13 CENTRAL AIR woulsyyuaiulsenu 25,800 2.150 1.6 10 8 300 825.6 57.792
14 CENTRAL AIR oonlladanTsam #u 1 12,500 1.042 1.6 100 8 300 4,001.28 280.0896
15 ENGINEER eorWaneuInsawmou 18,300 1.525 1.6 100 8 300 5,856 409.92
16 ENGINEER ¥4 Testing (311 11) 25,600 2.133 1.6 100 8 300 8,190.72 573.3504
17 WHITE WESTINGHOUSE ¥4 Testing (MUUDA) 17,500 1.458 1.6 80 8 300 4,478.976 313.5283
18 WHITE WESTINGHOUSE ¥4 Testing (MUUDA) 17,500 1.458 1.6 80 8 300 4,478.976 313.5283
19 CARRIER CALIBLATION 25,000 2.083 1.6 100 8 300 7,998.72 559.9104
20 WHITE WESTINGHOUSE CALIBLATION 17,500 1.458 1.6 100 8 300 5,598.72 391.9104
21 ENGINEER IMPULT 18,300 1.525 1.6 100 8 300 5,856 409.92
22 ENGINEER oaWadens Trlih 18,300 1.525 1.6 100 8 300 5,856 409.92
123,255.6 8,627.889

LOT
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13190 1 uaaalsoumeudTunams 19 Wil 3 w.e2548 593 w.e1.2550

i 2548 2549 2550
oY Srune il (kwh)
UNIIAN | 240,000 | 196,000 | 177,000
AUAWUS | 204,000 | 176,000 | 181,000

Huan | 236,000 | 260,000 | 251,000
WY | 152,000 | 260,000 | 149,000
WOBNIAN | 132,000 | 208,000 | 284,000
guieu- | 180,000 | 212,000 | 221,000
NINQIAL. | 192,000 | 240,000 | 223,000
TN | 160,000 | 248,000 | 188,000
AueIeU - | 204,000 | 276,000 | 233,000
AanY | 224,000 | 264,000 -
WOAINIBY | 232,000 | 276,000 -
FUNAN | 208,000 | 220,000 -

@ wW.A.2548
B wW.A.2549
Ow.#.2550

KWh waawnauisunainis 2 iniin
il w.¢1.2548 &9 1l w.ei.2550

300,000 - . I

L] 4l
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0 _
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a1319% 2 uaaanlseumeua v 31 w.er2548 997 W.7.2550

il 2548 2549 2550
oY alvldh ()
UnNIAY 741,774.29 | 678,019.62 | 662,644.79
QNﬂWﬁuﬁ 659,487.87 | 656,804.31 | 653,307.30
ﬁ‘tﬂﬂu 724,231.85 | 886,471.46 | 840,609.94
LUEI8U 532,230.20 | 886,471.46 | 559,135.74
WOENIAN | 469,715.45 | 757,896.41 | 937,306.06
ﬁqmau 594,667.48 | 773,409.48 | 760,655.69
NINYIAN | 622,552.11 | 858,441.74 | 813,589.66
AN 548,193.10 | 888,736.01 | 675,618.30
AU 658,837.31 | 982,167.77 | 785,342.30
faIny 720,879.12 | 862,296.31 -
WQAINIBY | 765,525.51 | 953,035.73 -
FUNAN | 690,388.18 | 778,779.17 -
whhauniiaua ilndenisdduilge (uan)
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1 w.91.2550 PSanamslylviih UHUNAIDL
) s amilu %
e 13153974 (KkWh) (kWh)
YERGEY 177,000 95,706 54.07
ANATUT 181,000 91,600 50.61
Huaw 251,000 130,493 51.99
YU 149,000 63,946 42.92
NYHNIAY 284,000 143,473 50.52
U 221,000 117,853 53.33
NINGIAY 223,000 118,030 52.93
GALAGE 188,000 90,530 48.15
Aue1eU 233,000 123,868 53.16
mae / feu 211,889 108,389 50.85
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% malgSanalwihuwuneey wiameudulsinamslsluiihnalsaanu
oY 1 .. 2549 1 w.a. 2550
Usanamslynasnu % UFanamslrnasnu %
Ivlthueummau (kwh) Ivlthueunmay (kwh)
UNIAY 75,443 38.49 95,706 54.07
AUAWUT 66,779 37.94 91,600 50.61
Huaw 93,423 35.93 130,493 51.99
RG] 89,585 34.46 63,946 42.92
NYENAY 72,866 35.03 143,473 50.52
T TREL 71,638 33.79 117,853 53.33
NINHIAN 88,611 36.92 118,030 52.93
SRR ALY 93,004 37.50 90,530 48.15
AU 100,405 36.38 123,868 53.16
AanY 95,231 36.07 - -
WOAINIBU 92,347 33.46 - -
FUAY 82,574 37.53 1 -
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M3 5 uaaamsasriadSuna Iihnls andwes 15saudee13 31 w.e, 2550

I o
Hoiag i w.ai. 2550
Main Distribution Board (MDB ) Uszduden
uNIIAN BT Hunay EIOU WOBNIAY dguiou nINYIAN AT Augoy
z | £ |8 : | z | z | z | s | : | R
- R - 5. € £ & g |z : |2 - : |2 -
» ” " . e 3 B = B 3= i 3% i} = £ E Er E £ E 3% E
wieavdMDB | dgarunu Ivihdes #uNt1e LOAD 4= E = . = BE 4= :g = :‘E s % g2 zg 1= :‘5 4= :é
3 T |z 7 A FN 4 = 2 2 |2 2 |2 2
= & = @& = & = & = & = & = & = @ = &
S 3 E: 3 3 3 2 £ E S F 3 2 £ 2 3 S E
E B kS E > E E B E
P
o5 YoINs
177,000 181,000 251,000 149,000 284,000 221,000 223,000 188,000 233,000
Infhunsnana
HATINVDY
. Lz 171,614 175,100 239,234 153,354 254.417 210,075 210,768 180,297 220,746
neiianua
MDB-1 drunaouluih 9.240 | 5.38% | 12,580 | 7.18% | 19,843 | 8.29% | 17,059 | 11.12% | 25.060 | 9.85% | 17,770 | 8.46% | 17.290 | 8.20% | 16,250 | 9.01% | 17.550 | 7.95%
MDB-2 dninaulng 46,680 | 27.20% | 50,520 | 28.85% | 61.200 | 25.58% | 50,719 | 33.07% | 59.535 | 23.40% | 50,117 | 23.86% | 52,165 | 24.75% | 50,245 | 27.87% | 53,645 | 24.30%
DB-1 ﬂauqumiumaﬂiqﬂuﬁqwnﬂ 272 0.16% 280 0.16% 448 0.19% 296 0.19% 455 0.18% 415 0.20% 399 0.19% 385 0.21% 445 0.20%
> 3 =
munugaou Insa,nTesdn uHuNLNHEAD |
DB-2 L . . . 1,230 | 0.72% | 1.590 | 0.91% [ 2230 | 0.93% | 1.940 | 1.27% | 2.050 | 0.81% | 1.825 | 0.87% | 1.643 | 0.78% | 1,635 | 0.91% [ 1,735 | 0.79%
wiuiunosduNuNUABYd
CH-1 32U 1M Chiller 1 7,932 | 4.62% | 10388 | 5.93% | 11.932 | 4.99% | 7.968 | 5.20% | 10,542 | 4.14% | 9,945 | 4.73% | 10,237 | 4.86% | 10,478 | 5.81% | 11,478 | 5.20%
CH-2 sz uUUSUe1MA Chiller 2 5428 | 3.16% | 3,056 | 1.75% | 5,328 | 2.23% | 5504 | 3.59% | 5,559 | 2.18% | 5780 | 2.75% | 4,975 | 2.36% | 4,545 | 2.52% | 5,395 | 2.44%
LF-F4 HEAIN UHUNWUNRER, HUNUNIHED 1,446 | 0.84% 950 0.54% | 2386 | 1.00% | 1,534 | 1.00% | 2.240 | 0.88% [ 1,500 | 0.76% | 1,154 | 0.55% | 1,575 | 0.87% | 1,510 | 0.68%
LAIAINN uHUANTE AT, uHUMITE NOL,Office
LF-F5 i 2,030 | 1.18% | 2516 | 1.44% | 3,164 | 1.32% | 2.848 | 1.86% | 3.163 | 1.24% | 2755 | 1.31% | 2.880 | 1.37% | 2.899 | 1.61% | 2,920 | 1.32%
druveslsanu
MDB-3 ov-1 LHUNIATOU 101 OV1 47,466 | 27.66% | 36,500 | 20.85% | 63.273 | 26.45% | 32,986 | 21.51% | 69.853 | 27.46% | 57.450 | 27.35% | 57,760 | 27.40% | 39,900 | 22.13% | 58,155 | 26.34%
ov-2-3 AIVAN Heater 111 OV2 , Vacuum 111 OV3 48,240 | 28.11% | 55,100 | 31.47% | 67.220 | 28.10% | 30,960 | 20.19% | 73.620 | 28.94% | 60,403 | 28.75% | 60,270 | 28.60% | 50,630 | 28.08% | 65,713 | 29.77%
LHUNDTIYON 1,650 | 0.96% | 1.620 | 0.93% | 2210 | 0.92% | 1.540 | 1.00% | 2340 | 0.92% | 2,025 | 0.96% [ 1,995 | 0.95% | 1,755 | 0.97% [ 2200 | 1.00%
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