V4

necl

§1899298lATINNSSINMAYS LS Y
dsrartlutlszano 2560
ADUUNSTIUVITR WAy

AU RENTTNAEAT WM INE VAN NNLTTUTA

' < o - - .. [
MsAnEAATIANNLLSEUNINS INIMANMsAALUNE veemslindsnulinih

TuAulfiRnuresaoniunsFaukenna sewinedl w.a. 2550 - 2550

A Study of the Irregular Variation Indices from Electrical Energy
of each Working Floor in National Cancer Institute
between the Years 2007-2016



NC

518911281l ATINITSAINAALS TN T U
1lszantlauilssnnae 2560
A0 UNSLSILAITR LRE

AR NANTTNANEAT NN NRLLNBHNITUTR

[ =4

= 1 = o o a a L4 (4
nsANHIAATEAMNLLSIUTINNIAINMANTMEALNE 2BInITldwaInulnin

24
Ly

TuRunlfriRnurasgantiunziFakedi seuinsil w.d. 2550 — 2559

A Study of the Irregular Variation Indices from Electrical Energy
of each Working Floor in National Cancer Institute

between the Years 2007-2016



UNARSD

©

qatlszasfuaslasesnisiaeil WunsdnsluBes Auueliin uasdailionun aediayaaunsunainasnu

' v ¥
=

T TneuiudatinonuudsiumnumanisaiinUng Tutdes 10 Déeunds Mlfluusardusesiundfimnureddy
anniuNzRuieTR dalszneudion 5 duweva1A19A199lINRT (ANNY) UAY 9 FUBEINANILATITIINTR
TsAnZITe (uATZ3)

Gusiun n1sdpsrundeyaeunsunamasnulniiuenmndurasanniy Inaanznssunisinaaatseiiiv
nssanisnassunelu HRnasiiiagananun szudnedl w.A.2550-2559 GeuananazienAusepanuuie 69

wenfiayasnaelnsna auaunsidauazis tinuansdineaned

1. maufauiaudeyaiunnunisi3inalwdnlusend aontunsdaians Wl w.a.2558 uaz 2559 1ie

'
o A o Y

wikdfiaunad Auansuasanlusautnanas dszann 0.15 §ruiladnsian. uavidansaaausiehlinaaiudasys

'
= o o o

arunstslnAndsany seauwsiazduiunyfifien ludasnanfesiu Aeuffauveuiieunds 1 1 dpddu

2GR AIFA A

e D

1Y 1
[ A =

& Ao = a o PN < vy o a -
1.1 WUNTURATNDUALLLIN V]Nﬂ']iuitﬂﬂW@Q\?quLWN@]\?ﬂu 1®LLﬂ AU 1 IATIEU ;T

1% £
o

143 A9z - du 9

ALY WAL 1.1 0.02 : 0.016 AuiladRF-tN. ANAAL

v v
o

1.2 NUNTUANEUALLINNRNNTLI N ANANIUAARS THLA T 4 AN99Y : FU 8 AATNZY : Fu 2 AN99

WiNfU 0.046 : 0.045 : 0.034 AUAIATAA-TH. ANNAFL

a o

2. nezuaunsdeiladne W funuudesnn Y = TX SX Cx I toad Y iiudrdans o anle
< A e aa . > | o o =< ney o
WA WansaaniInd ifaanuaguaes T (Auwaliln) Ay Addaiiaonuulsiuisann G9liun S (Aol

o o A o [ o A o a a
AALLsEuRNggnia) , C (Arlanuudstuniadnans) uwae I (@rlanuudstiuniuwanisaliadng) sausis

a aa ! o d”
5 ‘V]E]HQ‘WNQDM unaglunnsdszanana Al

3. AuanAfieyaayns A NANUINAn snelasuna sendnall w.m.2550-2559 weaunduLfRu

vanne Wieglugt aunsuunliinuuuiduns Yi =a + b Xi s nqujisindsassilesian (1) lungaasld

U Q

o o

HadS M Fauey Fgagauazangn 1eeditlssdnanisonnes (A1 a & b) luusasiundudlfiiFan fai
TneAn a Ae Bualnin o wannBudy, waz A1 b Ae angaureaFununacau Wi Aeamiagnan
A A U o ¥

Ingnne vidaEen ArAnuduwwa i

3.1 AN a 2eeiuidy Ngegeasduauwen THun 94 1 sz 9u 4 Anses wiady 0.185 : 0.076

waz ANANAARDISUAL TAUM 9U 3 A9 : 9 2 BiAsaeai™ Wil 0.039 : 0.033 R uiladhs-mu.

[

a

3.2 A1 b vesundu Nggaaesdusuusn WHun 41 13wt : 41 9 Tiasresis winiu + 0.004 : + 0.001

v
o

UWATANANAAARIEUAL TN FU 4 A1994 1 F1 1 A139% WiriL - 0.0001 : - 0.0005 &uiladms-au. /lmsuna puansy

Y 2 1
o ¥ 1 =

Wednanuulstauaes 14 aunisuuniiuidunssesundudlfiRnuiaue feaandeuudiysal

'
o

1 7 vy 2 ! " e
:MAD. =— m Y — V)| 1hdeag efunelugifludndasgegqe-singn winfu 48,376.80 - 1,652.56 uay

Q q

ARALT 7,371.04 uananiiaasliiaandnAtyi 41 1 3z AN MAD. §aNgn 49n3ARRENN 6.6 1



wasaniuagnnsun lidunssluusasdunundjifiouds  Asshedatiggnianelasng  Teald
aaal o ! = ¥ o 02// A aad dl dl dl i 09/ o dl ' v A
nuisendauisunlin 2) udminiulinguizAnedandeuiuuudesiuin (3) iWemAdatacu

o o o % alaa % -ﬂl 1 o A o a a
LL‘JJmummmm ﬁl’WNﬂ’JﬁVIE}H{]QﬁLﬂEmﬂﬂ’N (4) LW@M’]@’]@‘H‘L&WJ’]MLLﬂ?NuquLWﬂﬂ’]imwﬂﬂﬂm

4. AUNafTiieaIN AeeANgaga-Anga 29NN ANT9e AanAWNLRRU 14 G sz1nd1eT W.A.2550-2559
18uA ﬁmﬁmﬁmmiﬁummq@m@ (S): ﬁmﬁmqmmiﬁumuf’f{ﬁm (C) : At NusiumumsnsnifiaUng (1)

WAl 1.174-0.8765 , (0.1766) : 2.3545-0.5464 , (0.5235) : 1.1707-0.8152 , (0.2416) ATNATALI

! 2 a

o o 1 o A o 1 1 d’l dl :; dl a oa v o 1
5. gmFunsmedatingnanemeulFue aesusariundunUfiRnuluszaziaan 10 Yeunaa seudna
1 w./.2550-2559 inguiinsenanuesasiieuiuaedenatanfeun (5)

]
a o aa o

) ! & a o o v A o F My 4 oA A a I
5.1 winguauuiduniansaensljiReunindimesiu W 3 nquldun Aundsnisiileauen
& A oa I & Ao a o o < o p~ o = a o & Ao
wunEnegiaaly : Aumddtuavfiifinng  vasniuisBauiaudatiggniananeuliuen aeswund
nmelungy e daaaunszaneduning dudszAvsaonndiuils (CV.) winiu 2.81:2.30 : 1.95 auansy lud

FunadndaiiggniameineutfuAmas i aesfiuiduljuRauisaiungu Ja0 CV. agjszudng 2.81-1.95.

1 o A

o o d” Adl :/’ a . tdl A ©° = A o 1 1 1
52 A1t Wumuﬂgummwmm WanifFaudiey mmuq@mm’mm@uﬂﬁ?um seudnedaed w.a.

£
o A o

2550-2557 11 2550-2559 #¢l dNLse@namanueuuwds (CV.) Aall F4 5 AN99% - T4 1 AuAs19 © T4 3 Aums1zi

©

- 14 9 AT WAL 1.85:0.79 : 1.16 : 1.37 ANAAL

1%
o

naFausudaiiggnadiuAmemeawszndn 7 0 uaz 10 U 2 1 3is1edis A1 CV. winri 0.79

o P a & o P a 9 T
\'ILT‘]WVLQQ"] ﬂ']TLWNT%%@\?IE‘N’]MW@Q\?']HVLV\IVVW VLNNN@LﬂEl']“ﬂ@Q ﬁ]’ﬂﬂqﬂmuuuﬁ]ﬂﬂrmiﬁ

6. AnmiayandnuiineelmsnaeusasduiundfiRou. uaslinquiRasedneaeuiuuudag
siwin (3) Lﬁ@mmﬁ‘nﬁmmﬁumu@ﬁm Mﬁw’mfuﬁﬁmLmequqm—ﬁ'ﬂ@m  prdnaady szwdng 1w
2550-2559 UAZ W.A.2550-2557 14l 2.35 - 0.55: 0.52 WAz 1.58 - 0.63 : 0.29 AINAAL

Togiannz 4u 1 a1psiiamz AR EANNLLIIURNADANS zgazgm-rﬁ"]zgm : Antios Teenfseuiiey 2
doaauReil WAL 2.35-0.64 1 1.72 waz 1.58 - 0.63 : 0.95 ANAAL
Amaziipanutslsan (CV.) resaAaiianuulsiumndndns szudnell w.A.2557-2559 189 Nufidu

URTRULAAZTUY ANEIER - ANER : ANLRAE WINTTU 34.02 - 2.63 : 9.52
{«] a9 q

7. Tauaunsidegeiing wAdatipanudsiunnmansaiindnd sesiundfumewwsiazdu Inwld
NOENIDAHANAN (4) uazilFauday Adaianaalu 2 4ouman szudne I w.m.2550-2559 uay I W.A.2557-
2559 1NaN9LL LWL ANQ94A-A4R @ ANTI9LRAY WINAL 1.17 - 0.82 1 0.24 UAY 1.17 - 0.82 : 0.17 FNNAIAL

Feaziiugn Agegn Angaluaasdoananil daAwiniu

'
o (PN}

AUt 1 Tesei WRsuWauAgeqn - ANga : Ao aasAATiia s Rmsnisalialng

q

2 491981 T W.A.2550-2559 uay W.A.2557-2559 Winriu 1.07 - 0.90 : 0.17 uaz 1.06 - 0.90 : 0.16 AINAAL &9
AEagA-sngn TuaestaanatiiA lndinasiuunn
Apaziipnulslsucv aasAdaiacuulsdunnuwmanisaiindng seudne U w.A.2557-2559 284

£ v
o o

undulfifauuazdu Argean-Age : Aade Wiy 31.69-2.32:7.13



foaglueasnAdel  wansnisaianisainaiinBaaliin - Faiudeyaeunsunaidanundenlaeiv

v

annuuliing 99uis Avdatiponulafunndpansagnednien uidniuAdatinanIandNIL uazATiAN
wlsdumuwanisaiialng nauliuananisnlaouulasidnian
HaNSLRELWEL ANEeseudng T W.A.2550-2559 uar T W.A.2557-2559 1eeAAmiadNLsiiinnngg)

4ns Wiy 0.52 : 0.29 uaranAREHAYNKsEANNWANIAIRALNG Windu 0.24 : 0.17 UsIngdn Frdaees
geATianas MNIEAINGY ANl AT AILANNG ANTINTeIN s TRMW I s AT

v

Py \ a
1ERa1nI luanmn

v
o

fauanuzdmiunsdnmlusuien - Aznssunsinmalssifiunsdnanisnaanunialu dacusslan

azgumndayanaauliinaesaesannts aprtiunsiauend eeesaiies lugilaraesaiaunisuunlin uas

'
v o o a

o A g Aa < o
AMNATL NATANNUD '].lﬂ']ﬁ‘LWN"IluLL@Z@@@Qm’ﬂQﬁquiWﬁ’]WLﬂﬂ‘ﬂlﬂu@ﬂquu%

[

o o & 1 S a < [l a

AdAty . dayaaynsuaaInadnuliwhssudne w.A.2550-2559, AnNTUNITIUANTNG
wudlHN waz ATUNIAIN | ATUOANAWAINY ATUANNKLSTUAINTYANS
wazAriANNLsHUmMNMANIsRALNG



ABSTRACT

The purpose of this research project was to study about the trend and all indices in time series electrical
energy data, especially in irregular variation indices, within 10 years backwardly, using in each working floor
in National Cancer Institute (NCI), comprising of 2 buildings ; 5 floors of Damrongniradura Building (Dam.),
and also 9 floors of Cancer Therapeutics Building(Can.).

Beginning with system files of the time series electrical energy data of NClI, the Internal Energy Evaluated
Management Committee analyzed all the data between the years 2007-2016, not only into monthly but also

trimester. The research procedures and results would be shown as under:-

1. Comparison the annual electrical energy consumption in the year 2015 and 2016 ,one year
backwardly, of NCI. was totally decreased approximately 0.15 million Kwh. Continually to examine, the
electrical energy consumption data of each working floor, in the same range of time, one year backwardly, the
highest and lowest places were shown as follows:

1.1 The three highest places of working floors where increasing the energy were 1% Can. : 3“Can. :
9"Can. as 1.1 :0.02 : 0.016 million Kwh. respectively.
1.2 The three lowest places of working floors where decreasing the energy were 4"Dam. : 8"Can. :

2"Dam. as 0.046 : 0.045 : 0.034 million Kwh. respectively.

2. This research procedures would studied the operation of the Multiplicative Equation Model ;Y = T x
S x Cx1I; asY isthe observation value, equals to the multiple equation of T (Trend) and three Variation
Indices, as S (Seasonal Index), C (Cyclical Fluctuations Index), and I (lrregular Variation Index), and also

five theories statically process have been done; as following:

3. To calculate trimester electrical time series data between the year 2007-2016 from all workings floors’
area, into linear trend equations; ¥i = a + bX;, and together with the Least Square Method(1) , finally the
results would be compared into the max. and min. of the regression coefficients (a & b values), between
each other shown as below ;

"a" values as the electrical quantity at the beginning time and "b" values as the ratio of electrical
energy per quarter year, calling the trend line's steepness.

3.1 "a" values: the first two highest places were 1°Can. : 4"Dam as 0 .185 : 0.076 million Kwh and
the last two lowest places were 3 Dam. : 2" Can as 0.039 : 0.033 million Kwh.

3.2 "b" values: the first two maximum places were 1°Can. : 9"Can. as + 0.004 : + 0.001 million

Kwh/quarter year, and the last two minimum places were 4" Dam : 1°Dam. as - 0.0001 : - 0.0005 million Kwh/

quarter year, respectively.



For the variation measurement of 14 linear trend equations from all working floors’ area were be
measured with the Mean Absolute Deviation (MAD.) =% i:1|YL- - Y;| , the range between would be the
conclusion as 48,376.80 - 1,652.56, mean as 7,371.04 . Besides be notice that the 1* Can. would be
prominent floor, as the maximum MAD. and also 6.6 times higher than mean.

After the 14 linear trend equations have already known, the quarter seasonal indices of each working
floor would be calculated by the Ratio to Trend Method (2). After that, the Method of Moving Average
Weighting Type (3) was used to find the Cyclical Variation Indices, following with the Residual Method(4) for

finding the Irregular Variation Indices.

4. The conclusion of 3 indices, the max.- min. and also the widen range from 14 working floors’ area
between the year 2007-2016 were the seasonal Index (S) : the Cyclical Variation Index (C) : the Irregular
Variation Index(I) as 1.174 - 0.8765, (0.1766) : 2.3545 - 0.5464, (0.5235) : 1.1707 - 0.8152, (0.2416)

respectively.

5. For finding the average monthly seasonal energy indices all year round, of each working floor, ten
years backwardly, between the years 2007-2016, the Method of Percentage to Centered Moving Average(5)
has been used.

5.1 To divide into 3 groups of similarly types of working floors as Out-Patient Areas : In-Patient
Service Areas : Research & Laboratory Medicine Area , after that compared each of the average seasonal
index inside groups by using two relative variation measurements ; Coefficient of Variation (CV.) as 2.81 :
2.30 : 1.95, respectively. This was observed that the average seasonal indices of 3 groups working floors had
CV. range between 2.81 - 1.95.

5.2 For the least working floors’ area were used to compare the average monthly seasonal energy
indices between the years 2007 - 2014 and 2007 - 2016, with the Coefficient of Variation (CV.) as 5"Dam. : 1%
Can.:3“Can:9"Can; as 1.85:0.79: 1.16 : 1.37 respectively.

The comparison the seasonal electrical indices values between 7 and 10 years of 1 * Can. the CV.

value as 0.79 was observed that the higher electrical energy consumption would not concern with this index.

6. To analyze trimester electrical energy data of each working floor and also the Method of Moving
Average Weighting Type (3) were used to find the Cyclical Variation Indices, afterwards they were shown
the max. - min. : average range, between the years 2007 - 2016 and 2014 - 2016 as 2.35 - 0.55 : 0.52 and
1.58 - 0.63 : 0.29 respectively.

The matter at hand, the comparison the Cyclical Variation Indices of the 1% Can. between 2 periods,
the years 2007 - 2016 and 2014 - 2016 as max. - min. : range were 2.35-0.64 : 1.72 and 1.58 - 0.63 : 0.95
respectively.

The Coefficient of Variation (CV.), max. - min. : range, of the Cyclical Variation Indices between the

years 2014 - 2016 of each working floor were 34.02 - 2.63: 9.52.



VI

7. The last procedure was to find the Irregular Variation Indices of each working floor by use the
Residual Method(4). And compared the Irregular Variation Indices of 14 floors working areas, between 2
periods, the years 2007-2016 and 2014-2016, showed the max.-min. : average range as 1.17 - 0.82 : 0.24
and 1.17 - 0.82 : 0.17, respectively which max. - min. values within these periods were also the same.

About the 1% Can., the comparison of max. - min. : range of the Irregular Variation Indices between 2
periods, the years 2007 - 2016 and 2014 - 2016 , as 1.07 - 0.90 : 0.17 and 1.06 - 0.90 : 0.16 respectively,
which max.- min. values within these two periods were also similar.

To analyze the relative variation; (CV.), from the Irregular Variation Index of each working floor,
specially the period, between the years 2014 - 2016 have been shown max .- min. : average as 31.69-2.32:

7.13.

The final conclusion of this research showed the forecast of the increasing of electrical quantity, time
series data would be related significantly with the Linear Trend Equations and also the Cyclical Variation
Index , but the least of the two indices, the Seasonal Electrical Index and the Irregular Variation Index were
not clearly changed

To compare the range between 2 periods od the years 2007-2016 and 2014-2016, of the Cyclical
Variation Indices as 0.52 : 0.29 and the Irregular Variation Indices as 0.24 - 0.17, showed the lessening of
ranges, meant that NCI, could control the behavior of workings in the way of saving energy in the past 3 years

better than the past 10 years .

Recommendations for further study: Internal Energy Evaluated Management Committee will have a mind
to collect the electrical energy information continually , two buildings of National Cancer Institute, in terms of
the Linear Trend Equations and 3 Indices , which will have relationship with the increase and decrease of

electrical energy , occur in NCI.

Keywords : the Time Series Electrical Data Between the Years 2007-2016 of National Cancer Institute
Trend and 3 Indices :

as Seasonal Index, Cyclical Fluctuations Index and Irregular Variation Index



