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AN APPLICATION OF STATISTIC TOOLS FOR ENERGY SAVINGS MONITORING
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Abstract

The objective of this paper is to show how to apply statistic tools for monitoring energy
used, represent energy savings from energy conservation plan and evaluate energy
performance in designated factories. The statistic tools that used in this paper are scatter
diagram and cumulative sum control chart (CUSUM control chart). After analyzed electric
energy and production from 34 factories found that there are 21 factories or 61.76 percent that
CUSUM control charts have negative slopes which mean they have energy-saving. The others
13 factories or 38.42 percent have positive slopes on CUSUM control charts which mean they
lack energy-saving. The amounts of 21 factories that have energy-saving, have average
percentage of savings 7.52. When considering specific factories that have percentage of
saving five or more, there are three conservation plans mostly used 1) determination of proper
opening — closing times 2) using switch to control opening — closing times 3) using electronic
ballast with fluorescent lamp.

More over, the approach in this paper also can be used for targeting energy use in
designated factories. Good energy management by energy monitoring and targeting is one of
techniques to reduce energy cost in factories.

Keywords: energy monitoring, CUSUM chart, Statistical Process Control, energy
management
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40

AnAawn 7 FIIUNBNTAIUANHATINAEZRYIN

'
A

€

DUAKAANT LATHAANIFERN I UA1319N 2 taaasy

U
U U
3
800,000
=
CEJ—
£ 2 600000
T2 2
= -;g 400,000 v
12 m J \
=
§ € 200,000
=
c =
2 £ 0 (I- 1 I i, 1
{:u“ TTTTTTTTT I'IlIIIII III-III'I IIIII III
1 3 5 7 9 1113 15117 19 21 23
-200,000
a1 (Lhaw)
— diff CusuM

Eﬂ‘ﬁ 3 LLNuqﬁmuquNasamzawaﬁagalwﬁwnm

AaLiladnis 24 LHan

PRADRN 8 YNMIAATEHWOANTIUNTITWAINY
u,azwmhmﬂ'mrmmsﬁ']Lﬁummmiamﬁﬂﬁ
WAIUINUKBDE 91n3U7 3 AR laTaINgnT
A & L a & ' A A
wWasuudasasslngiiiadn lugrafown 11-12
FNa LN ANUTUVDILHUD TATLAUNITINFZ A
Tugradaudl 1-10 anutuzeInTWiduuln waas
TdAudsdsz@nsniwnislgwassudindidigin
81989 wazasudiaand 11 (Dudwldidwniinazd
AT DAY waalwtAndsUszansawnsle
o Aaf A = o o o A

WRIUNAT ULl oo unuLdugInen9ds laslu

. . PN aa &£
FERINITIEE 11 B9 24 FauAaUn@tiadwln
= tﬂl =} a v Qs J ]
WWAUN 15 INTIEAUSH1 NI LTWRINUNINT U EN
a a lé U a 1
Hauné Glimam@mummmqma”lﬂ

a lﬂQI £ dl a lz/ o v

ANNHANITILATIEA LT pIduN AU A
auIndaTzdde ldlaslansiensduuuifioy
WOANTTY (activity based) Ldunsiiaziiielw
AUDINANTENUALY S9N TUSH eI T WaII 1
Tugrafidnfiunaimrayinswasnmduadngls
A o o <& A o % ' o A
FILNFIUTUADUN 2 - 8 T190% F19NWINYS

'
v a

TayafiazthanAadusumizudreds lasazvinis

A v

Laanmagalumuﬂ'aw‘hmmmsag%’nﬁwé’amu

MIINFIFUNRINY TN 8 a1UN2554/2

ad19ios 6 @euunlrlunisdiuimaunisgin
81484 laglunilddayaidoun 1-10 ihaaig
WHBATWNIINIZITUUAZEUNIILAUFINE 19D
A A o o A A o
L099INTNNFIAYIINIATAT L AAUN 10 AIuaadln
sUN 4

uU

1,200,000

y = 3211.3293x + 116046.6991
1,100,000

- R® = 0.8041
=
= ,:1,000,000
=2 -
g -;g 900,000 =
2 e B -
Z ,E s=00000
g & -
%E 1£ 700,000 _.’ .- I P
- 1
Iy =
sooooo B | ly=2420.4200+ 193327 8072,
T n ! R? = 0.9002 !
500,000 G -
170 220 270 320 370
HAHAG (WHTW)
@ a o
* ayaLAaui 1-10
[ | "aa‘,laLﬁauﬁ 11-24

3N 4 unupiininsznesznivUTinawasnulwwald
LRzUSUNHANR® ‘[mtmmﬁ”agmﬂmﬁauﬁ 1-10 LazLAauN
11-24

Ui 4 azldaumIannudunusvasdaya
A A o A Aa o a a5
WWauA 1-10 @9gNA1IN 5 lasndaudszAnsnig
aasula R* =0.8041

y =3211.3293x + 116046.6991 (5)

aun13n 5 Tidusunisidugiugsdaie
shaduunupliniuguuasivazay laouazidua
MINATIRWTBYA ULATUNUNTAILANNATINRZEY

LRAININNTIN 3 LLﬂZEﬂﬁ 5



NITTATENGI 371 8 aLiufioss4/2 41
A13197 3 MITATIEHRAAT URHAFIFZAN WUUFIUAINTIN (activity based)
A8 NANAS USHUWRII T USNUNAIITUT NAEY NAGIRZRY
v AUIINLEUT I diff CUSUM
(W) (Alasad-talua) (Alasad-12lua) Alasadtaluy) | (Aladad-5alu9)

i X; A Y, D, Q
1 228.65 859,000.00 850,317.14 8,682.86 8,682.86
2 197.70 785,000.00 750,926.50 34,073.50 42,756.35
3 244.03 886,000.00 899,707.39 -13,707.39 29,048.97
4 192.57 705,000.00 734,452.38 -29,452.38 -403.42
5 248.29 870,000.00 913,387.65 -43,387.65 -43,791.07
6 238.50 934,000.00 881,948.74 52,051.26 8,260.20
7 237.34 906,000.00 878,223.60 27,776.40 36,036.60
8 239.40 885,000.00 884,838.93 161.07 36,197.67
9 224.61 819,000.00 837,343.37 -18,343.37 17,854.29
10 216.05 792,000.00 809,854.39 -17,854.39 -0.10
11 229.01 771,000.00 851,473.22 -80,473.22 -80,473.32
12 182.22 635,000.00 701,215.12 -66,215.12 -146,688.45
13 170.88 570,000.00 664,798.65 -94,798.65 -241,487.10
14 180.61 623,000.00 696,044.88 -73,044.88 -314,531.98
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23 298.78 942,000.00 1,075,527.67 -133,527.67 -1,349,959.10
24 295.05 874,000.00 1,063,549.41 -189,549.41 -1,539,508.51
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