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ABSTRACT

The purpose of this research was to search the obviously success of National Cancer Institute's
reducing electrical energy activities since 2016 , caused by the electrical consumption in the past 3 years,
the fiscal year between 2016-2018 have been reduced continuously, although compared with the fiscal year
2015 's consumption.

By study continually of the energy data, therefore; in this research would to analyze the further of the
electrical energy data, between the fiscal year 2007-2018, and were inclusive of 7 public cancer hospitals,
using the process of "Classical Time Series Data Analysis". The results comprised of the Linear-trend
Equations, the Seasonal Index, Cyclical Fluctuations Index and Irregular Variation Index.

To conclude this upper results' changes within the 3 years backwards (the fiscal year 2016 - 2018),
were originated from the results of the electrical energy times series data analysis, would be compared in
each element ,not only the fiscal year 2007- 2018 ,but also the fiscal year 2007 - 2015 ,which was our
previous research.

Together with dividing the eight public cancer hospitals into 2 groups were the increased and
decreased electrical energy group , using symbols - and + , respectively, which resulted from the
dissimilarity average percentage of electrical energy between the fiscal year 2016 -2018 and the base
fiscal year 2015.

The results have been revealed that the decreased electrical energy group was composed of two
hospitals ; National Cancer Institute and Ubonratchathani Cancer Hospital , as - 7% and - 6.18%,
respectively and the increased electrical energy group was composed of 6 hospitals; Lopburi Cancer
Hospital , Suratthani Cancer Hospital, Udonthani Cancer Hospital , Lampang Cancer Hospital, Chonburi
Cancer Hospital and Mahavajiralongkorn Thanyaburi Hospital ,as +33.95%,+ 31.03%, + 21.0% +10.57%, +
9.61%, and + 5.56% , respectively.

This lower table showed the analytical results from the comparison the time series data between the
fiscal year 2007-2015 and 2007-2018 ;as shown (1) & (2) , and also between the fiscal year 2007-2015 and
2007-2018 (using only the 2016-2018 's range ),which considered only the maximum and range of the two
index ; as shown(3) & (4);

( 1.) The decreased -increased percentage of the gradient (b) in the linear-trend equations would
directly modify, following the decreased-increased electrical energy groups.

(2.) To discuss all of the decreased-increased electrical energy groups, with the seasonal energy Index
rather be stable in format, would generally show this index's changes of each hospital, not more than 0.6

(3.) The hospitals in the decreased electrical energy group were increased both of the maximum and
range in the Cyclical Fluctuations Index, but directly opposite decreased both of the maximum and range in

the Irregular Variation Index.



(4.) The hospitals in the increased electrical energy group were decreased all of the maximum and
range in both of the Cyclical Fluctuations Index and the Irregular Variation Index.

(Except, the Udonthani Cancer Hospital was increased in maximum of the Cyclical Fluctuations Index.)

(5.) Except, the hospital with obviously high electrical energy consumer would have not only the
seasonal energy index's change was more than 1.0 , but also all incremental value in the maximum and
range of the both two index, as the Cyclical Fluctuations Index and the Irregular Variation Index.

Table showed the analytical results of the comparison between decreased-increased electrical energy groups

from the time series data in terms of linear- trend equations and 3 energy index.

5 Public Cancer The The comparison the analytical results from the time series data
é Hospital percentage between the fiscal year 2007-2015 between the fiscal year 2007-2015 and
E comparison and 2007- 2018 2007- 2018 (special 2016-2018's range)
E between the The percentage The change Cyclical Irregular
G 2 Avg. the fiscal | difference of of Seasonal Fluctuations Variation
cg year 2015 and | gradient () Index of 3 Index....C Index....|
o the Avg. of 3 from the linear - months
years backward | {rend equations
(2016-2018)
1 National Cancer - 7% - 46.58% 0.24 Max + 0.037 -0.013
% Institute Range + 0.136 - 0.049
§ 2 Ubonratchathani - 6.18% -36.1% 0.295 Max +0.053 - 0.005
Cancer Hospital Range + 0.046 - 0.026
1 Lopburi Cancer + 33.95% + 3.19% 7.185 Max + 0.642 + 0.439
Hospital Range +0.489 +0.694
2 Suratthani Cancer +31.03% + 147.33% 0.585 Max -0.219 -0.032
Hospital Range - 0.425 - 0.071
3 Udonthani Cancer +21.0% +22.73% 0.26 Max + 0.045 -0.019
% Hospital Range - 0.074 - 0.047
E 4 Lampang Cancer +10.57% +4.24% 0.62 Max - 0.008 -0.015
Hospital Range - 0.097 - 0.027
5 Chonburi Cancer +9.61% -19.61% 0.42 Max - 0.063 -0.032
Hospital Range -0.196 - 0.057
6 Mahavajiralongkorn +5.56% + 10.95% 0.25 Max - 0.036 - 0.032
Thanyaburi Hospital Range - 0.095 - 0.100

To announce the good practice, the performance appraisal in electrical energy saving activities were

2
indicated in the name of the percentage of effect size, calling Eta Squared: n? = Xobt _ the final results

W) ()-1
from the non-parametric statistic, calling Friedman)(ZTests ,using monthly of the electrical energy time series
data between the fiscal year 2015 -2018 , finding the means of the data set : sum of squares between groups
: 88y, and statistical equation as x2,, = ﬁ (8Spn) —3N(k + 1) ,including to select the critical value
)(Er,-t from the statistical table of the chi- square distribution : )(2, to calculate the percentage of effect size

of the factor or Eta Squared, under the specific significance level between 0.005 -0.05 in the process of

Hypothesis test ; reject H, ,showing the result level as Highly Significant - Significant , respectively.




\

Table showed the results of the activities analysis were originated from the electrical time series data

between the fiscal year 2015 -2018, using non-parametric statistic, calling Friedman)(ZTests.

Public Cancer Hospital

Non Parametric Statistic :Friedman}(zTests

Activities of each 4 year at Significance

level

Effect Size (%)

. National Cancer Institute

0.005.. Highly Significant

64.04..... Strong Effect

. Ubonratchathani Cancer Hospital

0.05.............. Significant

22.23..... Modest Effect

. Lopburi Cancer Hospital

0.005.. Highly Significant

42.77.... Moderate Effect

N

. Suratthani Cancer Hospital

0.005.. Highly Significant

58.94..... Strong Effect

. Udonthani Cancer Hospital

0.005.. Highly Significant

58.94..... Strong Effect

. Lampang Cancer Hospital

0.005..Highly Significant .

29.36.... Modest Effect

. Chonburi Cancer Hospital 0.025.......cc.... Significant 23.19..... Modest Effect

| N[O | O,

. Mahavajiralongkorn Thanyaburi Hospital 0.005.. Highly Significant 57.02..... Strong Effect

In spite of six hospitals were all in the increased electrical energy group , this studies would like to
present the size effected of the each, be sorted in descending orders, as the strong level ; Suratthani Cancer
Hospital (58.94), Udonthani Cancer Hospital (58.94), Mahavajiralongkorn Thanyaburi Hospital (57.02), the
moderate level; Lopburi Cancer Hospital (42.77) and the modest level ; Lampang Cancer Hospital (29.36),
Chonburi Cancer Hospital (23.19).

Finally conclusion , within 3 years backwards, the fiscal year 2016-2018, based on the fiscal year 2015,
only two hospitals , National Cancer Institute and Ubonratchathani Cancer Hospital , had the clearly
successful electrical energy saving activities' projects and had been evaluated the performance appraisal
into percentage of size effects as 64.04 and 22.23 as strong and modest effect, under the significance level
of 0.005 and 0.05 as highly significant and significant, respectively.

To study the details of energy saving activities' projects, which revealed to the public from two
hospitals, as follows:- [1.] National Cancer Institute; have collaborated with Department of Alternative
Energy Development and Efficiency and Energy Conservation Promotion Fund; Demonstration Group since
2016, to reduce the electrical energy by improve and change medical appliances, calling Matching Fund
and also changed the electric bulb into LED. [2] Ubonratchathani Cancer Hospital, had operated by
themselves the action plans for energy saving in air conditioners since 2016.

It was very interesting that both of two hospitals had the same activities project ,the change of the
previous air-conditioners, more than 10 years of life usages.
Recommend for the further study : National Cancer Institute by Energy Committee will have been collecting
the electrical data continuously, and also evaluating the size effect of activities project, choosing the suitable

policy to have the best practice for energy saving in the future.

Keywords : Time Series Electrical Data between the fiscal year 2007 - 2018 of 8 Public Cancer Hospitals
The performance appraisal in electrical energy saving activities from the analysis of

the percentage effect size of factor using non-parametric statistic, calling "Friedman){zTests".



VI

nnRAnssNUszn A

a s nﬂ” Y @ o a & v o A o =
ARed IAAUTILMIN ARTTLLLAZIATIZY ﬂ@?ﬁj@@‘h}ﬂﬁ'ﬂL'J@’]W@\?\‘I’TL&VLWVQ\T’]?’]EM@% AU 12 1

L o Ao a o T o o Y
7eUINNINULENL 2550 - 2561 ‘H@QI@QWE’]U’]@“H@Qiﬂﬂ nineTaanzITane 8 wike V]Lﬂuﬂ@’ﬂ‘].lu‘l/]%ﬂﬂiﬂ bbM

1. T9NENUNANZITIENLT - TsanenunanzieuaTTenll

a

. Tsanwenunanma@isnaansnusoyis

q

2

3. TaamgnunaNziiaalng 4. T NRNLNANZIEITALE
5. Taanenunanzifegasantl 6
8

7. lsanenunanzegaenfaT . ADNTUNZSUTR
Tuseeniddeatiul lduaninsnasii Fauineudeyasynsunanaanuliin ssudnstleutsznno
Ao a = A = = al' ¥
2550 -2558 (4134EAN) uarTNULszanm 2550 - 2561 WNeAnsTaLWEUNsAsuuAY 28aNnTue Tty
s 3 o . . = G . = o Ay da & «
dadu drtinggniandsn dallaanuudsiunindpdnsuasdriiaonuudsiundasdnane nnatulaauentlssiu
- : o K~ 4~ V.
nsAnseeniilu ngulsameiuafian uaziiundanulnin Gefiansanluseuanddounds
F ooyy a da & , o Ly )
uananil gelfmusnfanssumiiniulugdaanaisinann sedateudssanns 2559 - 2561 LN
dszifiunnanlagldnszuaunieatia Ninslszilussivananareade Twnuddetiaenldansligamwimimes
fAFundn "Friedmany 2 Tests” lufillfinauananisiinmziislamenunaiiedlunguannislindanulniiuas
ngunnsldnas i ineliuadansasnsnth ldldss lanlunismnsuauianssunisannisldwasanuly
aUAR
HANUIATNAAINANFINEBBINNNUY NGNATINABIWIINTT aantiunzifanieans Tnagndnszuy
fayn Anred uaraglnaley facsAansnanse doyatl iedt anAnzanTnenIsuAIans unananay
nwatudin sannslifuannianielusudeayandanulniaaldiduiugulunsinsziainismeiuiasiie
A v 9 |
nanadnasi iuetnag

o

AVLTBIRANNHAINUASET 40N1TUNZSLATNR IsAEAREY ANANTITNAEIRNNTANTINNMA LU N

|
1 a

ayanasulninadnssiaiiedluaswian  sanianstssaduiusuwimnedjiRouns  lufanssunafiaauine

N13UsendaNAIIL luauAm

oy a A'
WIALNNEITal and1sy
MINULATINNSIAE

24 LNHEIU 2562



@9, 802

v ey 2. 4.0 2550
Tufindeaa Iy um,. 1050 7.

dAUTMST LB LN e UImal anlusns i s, edea.

o

i a5 omew.0oa@/0C Wi R NANAN... 0d0®

1IN U bdd - odos vodlsimeuaaniznainwlsauniwesis luusanalneiugiuuy

YDINYUNAINU (w&do - beda)" MTIVUTEUIN beob

o L5 | a E !
Bou HEWIENTANTUNASWMR (Rl 4 )
AU NgUATTRAIRUEINIENTS 1a5un1sinassauyssanaitutiglasinsusesnd
WA odolo Uy

nauAIAIR g MBS Fweaylifdavillasenis “nsussliunuAmanisujifnu
UNTUTENEandeulii sening U bede - beoe vaalsaneurainizniinuisaundves
fgrluvszinalng duguuuureadviindniu (ee¢o - beea) Wusuudu eex,0oo UM

- a o v W [
(MUALAUAMUULNIWUUINAIU)

o o a wa o
JaFguunelusanan s winmuauasngaunaylRwazaunlulasinisivuumn

v - v o,
wisunildetnolunin anlunszam

donisdunaz iy’

279 d\%\/ Hr~

------------------------------------------------- (uqua”ﬁlﬂa ’)qﬂ’]us"gu)
24 010 2561 Us¥s AN SuNsEnsIaUsudiy
14 00

....................... ns9ansnasnuneluan tuusS suewd

e

Sou  vhwtdiensRuuarUyd

dhsunununarysyidiuna lansiaasuudn
lsansananlafunsussgluisutuiigeussad
b&olo HANAR : BIAAUIIUATINLATUNIIWAILN
wATEIENEA AANTTU - NAIUIUAYHIENEADIAAIMS
$1W eew,000 UM Famiawarudiausududes
Antunsisaniy miﬁv’qﬁuwuﬁuﬁw{ws:ﬁwﬂ odol
galilasueimnnsunisunng

o a o a QY
TS vunielusansivaaunvavidundilgane
museilioun uasdaueduimsaslusieg sudunsvan

Q/

(uelyady auvdos)
Wi sukunuwazysediung
@ 1A He



i< & | . T
1200 MDuava sdagy P10V . NV 2
1%

N

jn“iM':l ‘—.—\"‘"M(

{. -~

|
o At
)Q'VL)M'“',“’\(_)

L

j\il”‘))r\'\’ “ 0\),\0,\0‘\}‘ %F;

\‘len\h'“’\(k‘

7 ot 1 \\Yrig.ﬁ

NRLAING {wj T JHITTY W A )\n

- (O“ras 290 :
BYRTU il ST, ‘L.‘d/()/pi

(Syu Nmu'wm's(mumﬁ mua'\u'wms)

fhunsidum asavasvaltaelunsusuiunis
voslAsanTs "mivsuliuguAmmantsujuRaudums
uw\?ﬁnwﬁmu‘lwﬁ'\ seuinet 2559 - 2561 vaelse-
wornaewzmeinelsauzidaasig luusandlng
tiugUuuuYadriingsa (2550 - 2558)" Tasems
suuszanm U 2562 gniesnssmusadsuiieuiosuda

o e - o o o § v

JaGvunelusanasusniiunisnelusay

aluwszqu
@4
2 4 AR 2561
oS VL~
2 4 0LA. 2568
oyili




Folasinis "n1sUsziiuguAmanisufuAnudiunisusendandeauluia szuined eeew -
béve voslsaneruralaniznisinelsausiwesigrluusamalne diugduuuvasdviingsanu
(ng¢o - beex)" (n1w1lny)

"The Performance Appraisal in Electrical Energy Saving between the Year 2016

- 2018 of the Thai Public Cancer Hospitals through the Figures of 2007 - 2015 Energy Index"

(Mw8angy)
witseuisuiinveu
o. WsuEId  dudiay FeunomsantunsSuind  iusnw
. UsANANA WAUSBU  USE5IUAMENTTUNMITHATITUTETUNITIANIINGU
melugaiuuziS sy
on. Wl NgyIll VRV 13 anUinAivsnenaUsETy

& wvaauns Uy vseiv - anednsnen wararynismsdnmsndanunielu

A0UUUELS WV

NANNITUBTIAANE

Guainauznssumsgasssdivmsdanmamdsnumelu antuusisusiand 16ese
wisUuuudriindanulwihdmivlsmeunaewsmaiisnulsauziddasdveyanisdndanului
53170 WA bddo —lod&s 10ANTUNTITWNIYIA ua:ﬂiawmmausL%aqﬁmﬂ'ﬁa o WY
Feldfuanusiuiloanlsmeruiansfeisema warldiiunwsiuvesduiiggniaveanisly
warulvidhueerasifinsidasnuilsaunde Aanuedendeiu waradudugiusaindany
fanaveIuAalsIne A

WoveransAnwanauidediululayszina eeve angide Sufupisiasfn
sunuusriiggniandaany luseu m Tiun seniafauysesnn bede - beoe vadlsameuia
wgnaisnulsauivesis usave lasawzaoituusiusind faifanssumisiiuns
anwaay lurnsreznaidand ) uanswaliiuiuivssdnd warBe¥aauanniu deduniesen
luguveanuidy

at

Taguszase

o. teAny WisuBUsEHINgULUURggmandany fadadugiu 929 m Teunds

0. iaAnwILaraieguuuudrindanutiamaslsimeuiaanizeesiss Anisine,
Tsauzide Meamyssion Adutiagdu senindaudssinm beex - oeve Wlugnisweinsal

wnliydsasiedulueuian Idugudeyalumsnunuuasinduls

& o
o/Nunidvang. .



Jo-

o, WpFnyILULUHUN S ABuLasvesoyandnuoynsuna nArdeinduuian
flagate sevinTaUsEanm bddo - beds uarlIvUTzm beds - beva Waidlaaivnmiieg
fviliiAen1snaoulniludeyasunsunan vaslsaweiutaanignieisnulsauziievnasyy
visvne Tasiawizandunmd it aumsuunliuveniaesasfina1nn

<. Woaaumdlunisseunsaui veamsiessiveyandsnuluguuuudug
ity

o. MuAUFTROY antuusS e

. lssnenuauiisany3

on. LSINEIU AN 1QUATIYEH

& Lsameuiauniigassi

¢ Tsangurausdeang

o. lsangunausiiavays

o, l5aneuraumMmMBsansusyys

. lsanenunanaiiegsugisni

STELAANTLUNY  asnnudeudsEunn

® AAIAN bdoe - mo NMIYIBU bl

A0IUNANTUNIS

A0TLLT N boc/e QUUNTESILNN LIASITNT NFANNT eoco0

35159 1unIs

o. ANLYIUTUNILUSIUSILENA 58 UNS U TaundemeunUsuyseun
! ‘ ¥ v - v
WEER - bEDe VBILTINGIUIARNIENNITNEILTALLLST @ UKY suwiadayantsiaguutamieiny

Aunssulasamsaandasauluwsaslsanetuia (613)

. ﬂm:sﬁé’aﬁWLﬁumﬁmﬂzﬁ{s’agawé’emummﬁumaumsa%’w AYUNANIUVDILFAY
15INENUIATINA0TULESWUMITIF SenTeTiulssanu beés - odoe
e W o a a € v v @ 1 a} v
. AU wwhiimslandanuliihvewsazlsmevanidutiagiu
& FWNUNANITUTEY Way WUSEUWIBU 59N AUUNEU MaauUseiny Tugiessesinan
3 Udoundauay dviiviasradugu
&. Angynnulumiisnu davhenarsseauns dsludilsmeiuiasnulsausiss

U © -

. ANEITEANTUNTT F0YNTIBUNANISITE warunAuide

an/duUsTU...



Uselovunaininazldsu

WHLHIANA NS 2VBIE0 UL LS WA 909N 195a U UM unsannis e wa sy ly
sUvewvliggmandsau

Juyszune
a1 ldane

o. ANumNgYIETnssidons (e&0o0 UM X o 1oy )

i

&&,000 UM

. AAMIMUNINITINNTIN uazdufudeya = 0,000 UM

o, NI IesIsideya Auiienatsuardmihsesudiuguiey Sy 12 @

= O&,000 um
FIMEFAU 0ex,000 UM (MUILAUANTIUMINULINGI)

ddsulasens flaualasanis

(Waiauws Uyguruseiiv) (Wgaufing 29uIIBY)
AMIZERTIV UAZIAYIYNTINIIVANTS USE5UANENITUNSIRTINUTHTUNS

a0 LSS WIYns Jandanunglumsndanuaotuns S aviana
v qu
HOYIIALATINTG

(el dudrsey)

RV PR NIV TPETERI ALvat



