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THE STUDY OF A DAMAGE PROTECTION OF THE FILTER CAPCITOR
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ABSTRACT

This paper presents the study of a damage protection of filter capacitor in electrical switching welding.
The main purpose is to analyze the cause of voltage filter capacitor that includes in the rectifier circuit of electrical
switching welding on the process. The DC bus voltage, DC filter capacitor current, AC input voltage and AC
input current are measured. As the measuring results, the inrush current that flows into the filter capacitor is
shown the major cause for the capacitor damaged during operating and non-operating the welding. Moreover,
the 3% impedance line reactor is installed in AC line input in order to reduce this inrush current. As the
experimental results, the DC capacitor voltage and capacitor peak current reduce about 18% and 50 %,

respectively. In addition, the total harmonic distortion of AC input current are also significantly reduced.

KEYWORDS: Electrical Switching Welding, Inrush Current, Filter Capacitor.
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ABSTRACT

The objective of this research was to study the production of charcoal briquette from corn cob and water
hyacinth which carbonization before and after briquetted. The ratio of corn cob and water hyacinth of 100:0,
90:10, 80:20 and 70:30, respectively were investigated. The cassava starch was used as a binder. The properties
of charcoal briquettes were analyzed according to ASTM standards. The results showed that charcoal briquettes
which carbonization before briquetted more appropriated to use than charcoal briquettes which carbonization
after briquetted. The optimum ratio of corn cob and water hyacinth for charcoal briquette was 70:30. The

properties of charcoal briquette were moisture of 2.11%, ash of 11.60%, volatile matter content of 2.59%, fixed

1926



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

carbon of 83.70%, the shatter index value of 1. 00, charcoal bulk density of 0.51 g/cm?, heat value of 4959.20
cal/g and utilization efficiency of 7.50%. The breakeven point of corncob and water hyacinth briquette production

was 1.00 year.

Keywords: charcoal briquette, corn cob, water hyacinth, carbonization
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ABSTRACT

The objective of this research was to study the behavior of beam-to- column connection of cellular
beams under cyclic load using finite element method. The parameters considered in this study were strengthening
method and reduced beam section method. Firstly, the model validation has been carried out by comparing with
the test results obtained from literatures. The comparison with testing results showed good agreement with 5.4%
difference. After that the FE analyses were investigated. The results showed that the reduced beam section can
enhance the moment capacity of beam-to-column connection about 45.6% comparing with regular cellular beam.
By strengthening at the column web of beam- to- column connection with regular beam, it was found that

strengthening at column web for both 2 and 3 positions can enhance the moment capacity of connections.
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Moreover, the results also showed that the failure pattern of reduced beam section of all strengthening cases

occurred at the first hole allows to control the failure position.

Keywords: Beam-to-Column Connection; Cellular Beam; Finite Element; Connection Strengthening
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ABSTRACT

The automotive air conditioning compressor is assembled from clutch, pulley, magnetic clutch coil,
swash plate, cylinder, and cylinder block. Cylinder block is the main component that has defected problems.
The problems are dent in the Daimeter105 edge and Port NG (Remain) that defects are reworked or identified to
scrap if they cannot rework. The defects are 25% and 13% respectively of all defects that affect to cost, delivery,
and reliability of company’s product. This research conducts the process improvement to reducing the defects of
cylinder block manufacturing. Check sheet, Pareto chart, cause and effect diagram, and graph are applied to
problem analysis. Problem-solving approach is found out from brainstorm technique. The approach is adding
the checking point before the washing process by focus to check in the pain point. Work instruction with check
sheet is created for standard work. The result of experimental finds that the approach can reduce the number of
reworks and the number of scraps to 525 pieces from 789 pieces or decreasing the defects 33.5 % or reduce the
cost 60,720 baht per month. Including, it can reduce the overtime cost 1,600 baht per month. The overall reducing

cost is 62,320 baht per month.
Keywords: Cylinder Block, Work Instruction, Check sheet, Brainstorming
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ABSTRACT

Kunzelstab Penetration Test (KPT) is a soil’ s dynamic cone penetration testing technique used under
the DIN 4094 standard. A small and light- weighted instrument of this technique is suitable for explorations of
underground layers in remote areas. The KPT testing result, however, still has limited capability in order to
correlate with some other engineering properties of the tested soils. This research employed 2 different soil
testing techniques that were the KPT and the Standard Penetration Test (SPT). A total of 76 data sets were
collected from 11 boring holes at construction sites in the southern provinces of Thailand. Test results were used
to establish parametric relationships between the 2 testing techniques. These relationships are:

(1) the number of blow counts from KPT (N,,) versus the number of blow counts from SPT (N, )

Ng=0.758 Npy© and

(2) the number of blow counts from KPT (N,,) versus internal friction angle ((I)y) of soil.
11.67
. 0.64
O = |77 ) Newr 20
47— KPT
V Oy
The obtained mathematical equations of these relationships can be used for geotechnical analysis and design

within a specific construction site and its vicinity.

Keywords : Kunzelstab penetration test, Standard penetration test, Internal friction angle
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' 3 o a o T a @ asy
NAADY ADNNBIMANNUAY B AWHUINQUINTE 1zAUIUAUMqUINsZAUNAaeD Tsnennadendsonen
quasnauszezonmiloniusesnsn 76 cm UaoairenliquasnannszunnuNUToIABN AATINTZLUNN
9 H 9 9
nszveni1dn Wuswauassinenanly 15 cm. $1u9u 3 gadaaeny Tasiowasusiuiunialu 2 asq
= T A & Y o = ] 3 o a
gamelual Nimisuasanona (blows/300 mm) TUNAHAADANATBUNTONAVAIBENAUND
FLELTUNANNAD 1 m
= o o Y a 3
Kunzelstab Penetration Test (KPT) 1ilumsnadauiasd umusuauasmsnainen 1sanszunn
mnquaennieligialsveaiamizgnse (Cone head) yu 60° Tag luinausudsaniuiiniumig
iesnnianziivina lnginid e nsesilonadeny KPT auniasgiu DIN 4094 voeiszmaiens iy
{ o 1 J {
[2] Ysznoudae (U7 1b) 1. W91231Un398 vinadurugudnas 25 mm yuitats 60 09e 2. Aoy
' LY g o . o . w
(Rod) mmm’ﬁumug{uﬁﬂma 20 mm 3. ﬁ’umﬂ (Hammer) Y1¥UN 10 kg 4. nuviani (Guide Rod) 91131
4 A v o A ¥y A qoyy ) :
AuguMsndeuivesdeunen Tagiuasonine s e i laszezenduaen 50 cm 5. unus0IN0N
, L g 1 . o o 2
(Anvil) 6. WHWIMANTOINY (Base plate) imsasnnadouLdiuiinnatiusuIunswesn1saenynA 1w
= . a0 g ] 3 9 A =
an 200 mm (HUA1 Ny, U810 UATIADILE2N 20 cm (blows/200 mm) 1AUVOYAABIHBIIUNTLNIN
FTAUANUANNMTUA LHUMNTBYARANATOUAT N, NUTZAUANUANIAAIAIAI0819TUZ17 3

' v

1 Adq yao
2 NQUAI0E1NN 19390

3209
y Ao ) N Y a X A1y ' 'y ,
ToYa9839UIIWNTBYANIAINFUAY NHUNNeAI 19 11 urdlulasimsneaivaieaa

~ 4 ~ = <3 A ¥ A 1 '

Tihussgeonaoil Wihwssgegawgi st feaoii s sgaga (57 2) iunneadusazunls

4
auiumsnizdrssuau lagdsmsnado SPT A llnumsnaaey KPT Tasmnuassssnisening
v v 9

vguizvesnaeIn inadeu luinu 2 m Msnadon SPT iufinAINANAdoUNITABNHIIMAITUAY

Y S o 1A . v R R = A 9
NIDUNUAIDINAULTANIN (disturbed samples) AIYNTEVONAVAIDINFITANNILEZANNAN | m 1D 19

' ! 9

suunlszianau yuziinadon KPT Luuaolioinasan1uansuauaInAIaunIszaun1Iuan 7m
NNMQNIIZ AI0E1IUHUNIN Boring log HAAIY0YAAT N 1182 Ny, NUTZAUANNANVOMQUINIE BH-01
° Jat o P ¥ A s o ya ¢ v o dmd

naue 13lugd 3 Swaudeyanwmuangninizdrsauaziimnldimszdandunusinimun 76 ga wa

a ¢ o [ (=Y 9 a va 1 o 1A Y I a

Inszdaedulsanimainnszuendidnludeslfiansnunswunnguanlaiiu 1. nsredudu

1 Y 1 9

AzNBU (SM) 2. N3 UAMIEI (SC) 3. AUMTEINUNAAANTAM (CL) 4. Auaznounlnaa@nGAm

ML) Hismaudeya 18 4 18 4@ 36 9a 1az 4 ga MudAy YsinaAuaziden (%fine) Tunguaunse SM

1Ay SC UAITLHIN 26% 04 39%
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Sheave(s) __ u
-
3
i o ’ E]
I — Guide rod
5{ [_%I:gekhammer ) i B
Hammer '.' 4 i gs :
63.5 kg f L Anvil s,
76 om Rotating cathead —— M §
Height of fall M
elght o 2 \ I Actual cone head
Anvil—" 77 y H
Drill rods — | ‘ g ||~ Red
Casing H H
) ) I Base plate
S @ Note: All dimesion in mm.
Standard split-
spoon sampler Driving shoe
a) Standard Penetration Test b) Kunzelstab Penetration Test

d‘ A A v o o ¥ a A av
s 1 Lﬂ5ENN?JGIE]ﬂﬂﬂ\?ﬂ'lﬁﬁslﬂlﬂuﬂcl%klu\ﬂu?ﬁ]fJ

(a) Standard Penetration Test (SPT)  (b) Kunzelstab Penetration Test (KPT)

" @ damiitvihusegeaiie

4' A o 1 9 1 ' Y A=
?IJTI 2 UNUNOH AN QUIRIZ T 11 LL‘I’i\ﬂHIﬂiQﬂWiﬂﬂﬁiNﬂﬂﬂHW
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Depth (m) & SPT,N @ 60° Cone Head

Soil description Nepr(Blows/300 mm) Mypr(Blows/200 mm)

pth {m)
Sample No.
Sampling type

Graphic log

From

0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 BO

0 4 ]Jg

13
To]10|ss|o0]10 4

to

2 De
[3%]

3.6 12

4.0|55(3.0|4.0

= | 5055|4050

5.6 Very loose to 1

6.0 |55 |5.0|6.0| loose, Clayey

== sand (SC) at 12

6.6 depth of 0.00- 7

| 7.0|55|6.0(7.0 7.00m.

- H
o™

9
$1798149 Boring log "’lsllﬂigﬁ!ﬁ]15&153%%”@1&%6@1’?@%1%1% BH-01

€
=2
=h.
w

3.3 mslSunideyananaaeum N
9
1 o 1 a wan v A v o J
nowim N vesmsnaden SPT T/ 1dsziliuguaniadamnssuvesuaudroaumsanduiug
T wunm N Mnaaeuldlumamuinlagasadalinnuianain deellSuudainnoninaves 4 Jadenun
A A @ U A o Yo Yo
vInammiAsesiionadey aadasa 13 luasei 2 msdFoundonldasaums
N, = C. C, C,Cy N (D
Tae N fio Awanaaey SPT Niiudinldlumaauiy 11iie blows/300 mm C, Aomlfuudszd@niam
o o 1 &2 A A A a 9 o Y v o do
WAIUANNTENY (Energy) 116381 60% Fuiluanlszanimmnionldi ldadwaumsanduiusny
a sa A o YA Y gy YA
WISR0IAUAIY C, A MUTULAEBI9INAINEIINIUE (Rod Length) Cq A1UFULNILB91ANT
YSuuasnszuendiedis lnnammnasgin ¢, ansuuditiesnnunadurigudnatanguing dmsy
E4
uiteilidenldnnlsund ¢, My 0.75 nsdl1¥quaen Donut hammer [8] A1 Cq 1Az C, @onldaumiiy 1
[ 1 9 ~ as o < 9 Y = J U ~ 1% ya A %‘ Y Y
daua C, 15ammuaaed 2 nsailianudududeslasn (), Fuilua N, MFuunansnaiminnaiy
9
UszAnsnasuau

101
(N)Dg = Cy Ny = — N @
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[ o Ya a %’ o @ a a ?:’/ a . . aov
Cy Ao MlSuudaninaverihminaaiulszansnaruay (Overburden effective stress correction) 41498

3 1 @ 91' ! 1l Ly a a g/z a ]
uldanlSuniiauelag 6] Tas 0, Aewiitousanasiulsz@nTnavessuan niide kPa

m319f 2 dgulsuudan N veansnageu SPT (USuilzenn [6])

C S For samplers with an indented space for interior liners, CR Rod Length Correction Factors
but with liners omitted during sampling,
(See figure below).
(N1)60 C
Cs=1+-—22 )
100 07 0.8 0.9 1
With limits as 1.10=5 Cg <1.30 0 . . :
CB Borehole diameter Correction (CB)
65to 115 mm 1.00 sl S
150 mm 1.05 \
200 mm 1.15 0
Cg Ep

Cp =
E ™ 60%

- Where ER (efficiency ratio) is the fraction or percentage

Rod Length (m)
o

=]
o

of the theoretical SPT impact hammer energy actually
transmitted to the sampler, express as %

25
- The best approach is to directly measure the impact

energy transmitted with each blow. When available,
direct energy measurements were employed. 30

a d
4. HAUAISH
1 [ v d 1
4.1 MARAUNUTIEHIN Nypp 1102 N
o 1 o a a 4 a . . .
mﬁﬁ’ay‘am Nipr 10 N, NAUAUMIUATITHANUDADBITUFY (Linear Regression Analysis)

o J J

' Ed
ovandunusIzrIN N, uaz N, lanadail

aa 4 a 1 o
N3Al AT IEHIBYAAUNNAGY (SM SC CL 1Az ML) $112U 76 1A
0.70
Ngo=0.758 Nypr (3)
aa 4 1A o
N3A AT ILHIDYARMIZNUAUNTIE (SM 1ag SC) 112U 36 3A
0.64
Ngo = 0.88 Nipr 4)
[ Y Y @ v ¢ = = Py s 2 =
nandeatoyauazidunsvesaumsandunusnidonsaiudaa 3 luzln 4 uaz U7 5 Taelia1 R* @
a NNY 1w o w ?f; a A Y YA o dy 1 3‘/ a 1
ANTIH IRIMIAY 0.370 uag 0.351 muaddu sisaesnsaituuadunslndifsanuunn msaungunsie
nagAudY (samveyaaungu CL uaz ML) Juwd Iuanduwusszrilananaaouves SPT uag KPT
= @ a =\ =) 1 I U a g’/ 1
Indifoan ausinsanldaums 3) dissaumsi@eannlanan Ny, iHua1 N, vesauns 4 ngululnsams

18 Tag 1 wa lunaanasuunin
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25.0
Legends
® SC

20.0 © o SM
.E o ML
£ © a CL
g 15.0 -
< o
s A A
(=]
3 100 ¥ SR y=0.758 %70

® A
5.0 ® 4 2o LA 4
A ™ A
o @ | A A °
o A |
@Aﬁ A o ° le,
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
Nypr (blows/200 mm)

y v o ¢ ' " a o
51N 4 nslandniugszning Ny, waz Ny, vosdeyannnguan(SM SC CL taz ML) 11491 76 %49

25.0

Legends
® SC

20.0 © o SM
E o
g 150 o
M
> o
3 R y = 0.88 x0-8
= 10.0 =
= o R?2=0.351| ©
= ¢ d o ___._-—-—""'-'----.D

[ ]
5.0 'y . .e
o __— b
[e 2N} [ ] L ]
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
Nypr (blows/200 mm)

3 o o & ! A o
5N 5 nsmlanduiugszndng Ny, tag N, veadoyanquaunsie (SM uag SC) 311491 36 49

v w d "
4.2 ManFNAUE52HIN N, oz Magdeamumelu (§)
1 = N & a 4 a Ao w o @ a L4 Y
angudsanmunielu (@) Wunildumnimesvesdundnydmsunuinszioenuuudi
AMINTTUFIAMALA A WTINAARUMIAIINAIEAY TIneaTInemInageumauReuluieslfiiams
1%V Direct shear test 30 Triaxial test uadulvgjlanwanaaouhigndeunsizaunindledisdugn
9 < @ T o w o = A 1
SUMUIINMSIIEAITIUNUAIBE MInaaeumauoudedunszsi lden @enar uazlialdiioga

o @ 1

Tugeliasetionniar ¢ vinaumsanduWusuuy Empirical A1A1 (N), ¥09015NAd0D SPT 1T

@

Ariaue uandanunatsaums Tasi3sviidenaunsamduiusiauelae [s] fail
d)l = 15.4(Ny)go +20 (5)
¢ AormuFsanumely wiseesm aums (5) Usulgennnaiseves (3] idufiumsnadon Triaxial test
§1019AUNTIBAITNINGAUTUTA (Undisturbed frozen samples) Tutlszimadtlu Tas [5] as3vaousy
Foyanaaou Silty sand (%fine = 30%) MAUFIDEINTUANAZNOU oweaIauA1 aTTIesRY MU

@

v k) I =} A a 1% [ a a dyd'd = YA 1Y
TYinageanaoulusdea WoN15M1910 %fine VoIAII19AUNT 18V NN ITBUNNYT e lndiReeny
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(%fine 26-39%) AN (5) aTaNumzaui s deunuaraums @) luaunms 5) mldla
a ¢ v o & ! ! Y a o &
HAAATIZHANMTAHFURUTIZNIN N, a2 ¢ vessuaunselulnsamsat

o 11.67 oo ©
- | 7= ) Niwr “+20 6
1/0'_;7 KPT

' ] @ a a ?5 a § Y ] 4 Y U o
Tag 0, Aenidsusanaiuilsz@ninavessuaunszaunagey nite kPa 1ieliazainaomsiill

Uszgnale Saiuaue lugiuuy Chart danaaslugzli 6

36 T

G, =|25kPa

34
i | 50 kPa
2 = /4 T . /_._.-’
3 — 75 kPa
e // ///__/—"": 100 kaa
R . ] _——T _125kPa_|
c e // | T —150kPa
RSP -
R
= - %/

26 g =

24

rs
@
=3
=
o
=
[N}
[
-
-
o
=
@
[
=]
m
[N
%]
=
[}
-

8 30 32
Nyer (blows/200mm)

~ v o & ' Lo W a wa Y a A A= ao
31]7] 6 Chart FHAUNUTICHIN NKPT Iag (I) m“ri‘illﬂimmﬂmﬁlmﬁ*Um‘]mﬂuﬂiwsluwuﬂﬁﬂvni]ﬂ

=\
5. 9Asewa
A D) b} X o oy @ o o,
(1) lugaln 4 paraudunu iuvedaums 3) FulnauoandunusseHINA Ny, tag N, AR
a d 1w 1 1 @ 1 ] 5’ 1 @ I '
INMIIATIZHINNY 0.3703 A1 R” Tugedsnanissndeyanszaedrnndunun Iduiusaundia ua
] a 1 a g H 1A g
puaduriunaNteyaAuaImNgy (SC CL uaz ML) anilufovas 76.3 vosvoyaninua lded19@ saums
L] 1 a 1 % 1 A a
fuilunurvenaaisTaslszinavestoyadungu SM 1Al N, 1 conservative T/ 1 uamTins g
vy
ponuuy 39a5l1an aums @) muzauh W uemlsziivanduniusszn nawanagouauluiing 2

a9 Y A a L4 a = a dsl’ ~ a Yy a
IBVNAU memﬂwaammmmamﬂiﬁuﬁsmmﬂuﬂiuwuﬂﬂﬂmmazmnm%amm

a 1

a 7 ¥ o & ' H aa 7 a
(2) HAUATIZHAUMTTRAUNUTTSHIN Nipr 188 Ny, WQﬂﬁm?Lﬂi?Zﬂ%ﬂNﬁﬂunﬂﬂq% HagnI

a J 1A A Jo A o w 1 gl o
mﬂﬁwwmww%’ayaﬂqmumw 11 R lunausiduine 0.370 ag 0.351 W1Nﬁ1ﬂﬂﬂﬂ%31%}ﬂyﬁﬂi$%ﬂ

Y] ] 9 A
ﬂizi]weanmmauuuﬂuuﬂauﬂmmmummn

]
= g

wa g; a a dy d' [3 Y 1 9 ld' @ =
- ﬂ'J"IiJLHJﬁ‘ﬂS’Juf’;lﬂ!ﬁll“lJGl“lJf’NGlﬂmuL%QWUVWIﬂWLLG]ﬁ%‘];WU’E)Mﬁﬂﬂﬂ UN W 3eAUANNAN

U £

= nm oy 4 o w & oa A o I VoA o
lﬂﬂ:]llllhlﬂini]1ﬂwaﬂﬂﬁf’)u‘ﬂfNﬂWaQGﬁuﬂuﬂ53@”ﬂ31ﬂl!ﬂl\1l!uu!ﬂﬂjﬂu
H Y H
- ’ﬂi3Jmumz"U“mﬂ"’IJE]Qﬂuﬂi’Jﬂ‘W%E]1'7ul?jﬂiEJmJ’mﬁlmyﬂ!,mﬁﬂ@gﬁlwﬁuﬂuﬂﬁﬁiﬁmwaﬁﬂﬁj

: = " a o LI
ﬂ?ﬂﬂﬁﬂﬂwﬂqﬂﬁnﬂﬂmi\i Tagmmizmsnagou KPT Wi%ﬁhﬁ@ﬂu1ﬁuﬂm1ﬂﬂﬁﬂﬂ

a

A ] ' ' A o A A 3
- 9NBWaVeIANVIIIMUIZARMITAITINTUND I N maaeunnlasunlausininlu

=<

Y ¥4 [
FuAUsEAUAY Famsnaasy KPT Tu'ldhaniaisan
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Y

6. VdLAHBUUL
a a v [ =\ 1 A o [ A

NTNAUBIANINYIINTIULY (Rod length) HIITUNANTENUND Npr ‘I/I’Jﬂulﬁiﬂﬂl,ﬂv\ﬂgﬂﬂ"lﬂﬂﬁ

3‘./ a 19 dy a qu = 19 a o a a A A & 1 9

FUAUTSAUAU ﬁil14GlﬁﬂﬂlquEJ“]JLﬂENﬂ“]JWﬁ’)i]ﬂﬂigﬁﬂﬁﬂWWLﬂiﬂﬂﬂﬂﬂﬂﬁﬂﬂ SPT BIWUNVUSNATDUAIY

k4 1 ' A o a a A o v g ¥ a 2 y

fﬂuli]1$ﬁufﬂﬁﬁﬂlli\iﬂﬁ%ll’ﬂﬂll'ﬂﬂW’J‘VIﬂﬁﬁ)“ﬂllﬂi%ﬁ'ﬂ‘ﬁﬂTWGI11L’ﬁ$lLﬂiﬂWli’JN?ﬂiu“ﬁuﬂui%ﬂUau

' a X 1A v a A o ' ' I 3 =X A A da 4
NMINAFOU KPT U198NAVUIFUIAYINU @ﬂ'ﬁWﬁﬂQﬂa’]']u'ﬁ]mﬂUﬂﬁglﬂuﬂﬂyqlwul@]uﬂuﬂﬁgiﬂcﬁu
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MIANYIMIaanIzuaasNaHnIUsZUUS e evdenasuuuBouasn
THE STUDY OF HARMONIC CURRENT REDUCTION IN DISTRIBUTION

LINE USING ZIG-ZAG TRANSFORMER

a

a a a ¢ Y d
p3n11 Jgnsian ulia yydsug dsinge imasalssavg
d o a a a a ¢ J
o158z madn3aanssulihwezddnnsetinaiszgna
a d a v A
AMZIAINTINMEAT W INeNaBAIUNY

E-mail: chairat.vi@spu.ac.th

U \l
UNANED
o o = s a o oy v
ynanuidlumsiuauemsanyInMsaanszuaas veiin lumessuusmiieatevdenasuu
a 19 4 ) o a v W v A a [ a 9 1
Fnuan aglszassezilumsaanszuaeiuelinduay 3 msasmainanin Ivaa ludludadu 1vla de
1 @ [ a 14 a 4 v W 4
sawfuszuy 3 a4 me Tvaalidludadu 1 vla szadanszuaarsueiinnisznoudiesusun 3 w1s
% 1 a @ 1 o =) o Y a v a a o a Y
asi lnassgaotimiavesszuusemas llihinai IinszualuiimSanuiinavesas maanudou
Y )
TumeiimSavazvaadralunifoutlad I luunanui Idirauems lduionlasuudausnuiaoson
' o ] [ A Y 1 g a Y =
szrmetlouszuusvuie duaienoeli Tvan ludlhuFudy Tessisazideaszeenuuuunuiaved
Y a =) o 1 Y 4' 1 =3 v o
wieulasFnuanuuudnseguitaznaassaerionaunesisInanieesiseanszua 1 wlavua 300 aa

v W @ @ 4

$119U 3 ¥ AN IMaveanszuaesuelindua 3 msasdinaaesianszudeiueiindudy 3

v o A 9 a Y a a Y a ¥ A @
uagauay 9 Wﬂuﬂllﬂﬁ\ulﬂﬂcﬁﬂllcﬁﬂﬂ']unﬁﬂﬂ“ulla391uﬂﬁﬂﬂu Iﬂﬂi“ﬁ!ﬂiﬂ\??ﬂﬂmﬂ']w"lWﬁT INWANTT

4 Y

' s A o o o A A o Ay a 9 A
NAADIFIVITOAAAINTSUTIITUDUNDUAY 3 miammllwaqluuama‘nmuﬂgngnm@wmuﬂawm

Muszuvusiie i Tdedradilszansam

o o W a J A v o @ =
ATINLY: wﬁ'auﬂaa"lwﬁnmumﬂumn FITUIUNDUAY 3 NI WITLTYINTSULE

ABSTRACT

This paper presents the study of harmonic current reduction in distribution line using zigzag
transformer. The objective is to reduce the triplen harmonic that are generated by the single nonlinear loads
connecting to the 3 phase 4 wire distribution line. As the results, this triplen harmonic will flow into neutral line
cause the neutral current and temperature of transformer winding are increased. Furthermore, the DZ0 zigzag
transformer design and experimental processes are proposed by applying to the 3 sets of 300 watts single phase
AC-DC rectifiers. As the experimental results, the comparison of line current waveform, 3" harmonic current

spectrum, 9" harmonic current between line input and line output of transformer are significantly achieved.

KEYWORDS: Zigzag Transformer, Triplen Harmonic, Rectifier Circuit.
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1. UNiN
Y ~ ad a do o =3 o 1 [~1 a
Tuthagiiuluaa llihfdszneudivrsasdiannseiindiidwseFonniuii Inaa lifhudaudu
A A o A " e 19 ¥ A P e ¥
ilosnngUaduvenssaunazglaaunszuauanaranu lildgdaauled Tnaadsznniiveadunszua
o a Y o Y a 19 A 1 [ a Y a
g17uein narhgszuu I ldRadymmnnenuszou lwihideswnuvseusnalndifes nszua
s A o o A YR v o 3 9 ~ ' . . 3
g5 UOHNBUAUN 3 MTAIAUTY OUAD 3,9, 15.21..... 11 UAUHTBI38A Triplen Harmonic 31t unseua
s A A A o , P s A o w o 2
g13u0in lvaaseeiimiaasgszuunsin nie lvaluszun Tomvesarsuetind e 3 wrsasdail
winhldiRamas gy delusenanszuagilsiu (Common Mode Current) si1liiianuioulunie
o Y [ A Ia d o a 3 Y Y o a g adqg 9
uilas s ldszuutdesnuliihvse wesnawsmnesinudanatn Wudu msudlymensueting1075 14
I'4
wifoudas Iiununidoutlasnsaud (H. K. Hoeidalen, R. Sporild, 2005)(S. Ranjith Kumar,2011) 1agn
° B Y ' a N o ' A o o Y o A
ManlFlunsvsanszuaasueiinluaiesimda uaszmumadsIifwesszuy 18imsianinsmy
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VIBRATOR FIRE ALARM NOTIFICATION DEVELOPMENT

FOR PERSONS WITH HEARING IMPAIRMENT
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ABSTRACT

The research have objective 1) development device a vibrator fire alarm notification for people with
hearing impairment. 2) Study and estimate experts to device vibrator fire alarm notification for people with
hearing impairment. 3) Study and estimate device vibrator fire alarm notification for people with hearing
impairment from people with hearing impairment. by expert related to the hearing impaired, dormitory staff,
electronic engineer, and fire specialist (n=10) by questionnaire and content (QUEST 2.0). The results presented
that the satisfaction is 3.66=+0.72 (Quite satisfied). All information from questionnaire was implemented for

developing the prototype device. Later the suitability of device was evaluated via the persons with hearing
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impairment (n=30) by questionnaire and content (QUEST 2.0). The results from persons with hearing impairment
presented that satisfaction to device vibrator fire alarm for hearing impairment is 3.54+0.20 (Quite satisfied), the

highest score is 4.5+0.76 (Very satisfied) and Lest satisfied is 2.6340.74 (somewhat satisfied).

Keywords: Assistive technology, Hearing impaired, alarm, device
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ABSTRACT

This research investigated stability analysis and design of embankment reinforced with geogrid : a case
study in rural roads at route no. 4005, bang mun nak distrct, phichit. The Standard Penetration Test (SPT) and
Dynamic Cone Penetration Test (DCP) were used in this study to evaluate subsoil. From soil boring showed that
subsoil under the road embankment is very strong. Therefore, the main causes of failure were the high slope of
the side slope and rapid drawdown. The analysis results showed that the stability of the embankment by the
Bishop method of slices was a slope circle collapse which offered the factor of safety (FS) of 1.175 and 1.041 for
cases 1 and 2, respectively (FS value less than 1.50). The results of the analysis and design of the stability of

embankment reinforced with geogrid showed that the tensile strength of geogrid must greater than 12.75 kN/m.
Keywords: Stability Analysis; Embankment; Geogrid
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DEVELOPMENT AND ANALYSIS OF COOLING WITH HEAT PIPE BY DIP

IN WATER FOR SPLIT AIR CONDITIONERS
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ABSTRACT

Split type air conditioners are commonly used in tropical countries such as Thailand. When the outside
temperature are rising, the cooling effect of the refrigerant on the external heat pipe is reduced, so affect the use
of'electric air conditioners higher. Therefore, the cooling efficiency of air conditioners in reducing the temperature
also decreases. Therefore, the researcher has developed a heat set with water instead of air cooling, that the
efficiency of cooling the heat pipe outside the air- conditioned room is higher than the original, which is cooled

by air. The result is the temperature drops faster and the temperature that can be done in a controlled temperature
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room at 17°C, 25°C and 30°C respectively. The result is reduced temperature. 0.43°C/ min, 1.67°C/min and
2.3°C/min respectively. However, when measuring the current (A), it is found that the water cooled system uses

approximately 1.5-3.0 A higher than the air ventilation system

KEYWORDS: cooling, heat pipe, cooling system, evaporation

1. Unin

Y a

9 4
Uszinalne asegluvadoulndiduguigas silvglermalulsymaiidnyaz fousu (1] lu

U
'
Y A o

¥
AN INAS DUTUAINANTZNUADNITN G50 AapAILRNTUFEVOBNTIAINIEHI R0 ITINUNAIND

U
v

= ° Y a ' A 9 v & aq ¥ Y] =
Faorv IiAaTymguaIna1ae tieinanuieu asiumsangungilliimineay aremalulay
) ] Y
in3ealSuena Judiunum uansesdSueimadesldwasau g (1] duiumsszuda
o o o A o = o Y ' A 9 a o 2 o & A v =
eI UAIelSuemavIgawa lua e e liinalse Temigaga asuilunezdeansiung
o o A o : N A A v v A Ay 2
ANHALAITNINIUVDUATOIYT VO INIALAALTHA 1N DLaDnUUIA I IMNISANADNUN N DI &9
A 1 ' 1 ' 9 Y = = A 9
nseslSueimauuutendlu Tasadulnagszuiennudoudieeinma Felullszme Ineliomanaoudg
9 o Y a a 9 F) A o Y [ o
Fou o1z lviszansamueeanisszuignui o ulpead HIoe19vz IMssuvls U IMATINIUNIN
A2 X aa ) v A ¥ 9 a3 9 A a '
Bavu H935Ms Tumsssuieanuieudisnmsnatiudigneinnuieunisuen [2] ieangurgivedne
9 Y E A yasy Ay v s A a F 4
ANuiouliizIvu nolHIsunarag ladNAIUNAIY0INDUALLEDS 1NDAAQUH NN U INDUIAUILDS

1 Y i3 i
131 gagnii1 I 9missguulSuemeriiamasuiuazuuu@anil4, 5, 6]

; . A
2.1 tileWATEULTZUIBA NN puvBInen N oumenuugu luthd miunieslSuemauny
HenaIY
A =1 J a A o < Y 9 90‘ '
2.2 WiefFeumeumaA1lseans M s UUIANMEIUNIT TR BUAIEDIMALAZHIVDIND

)
AITNIDU

U

= Ay Ay
3. ‘nq‘yg]uazem’s SNNYIUDI
9 . < 1 9 4a X Y @
M5MIAN5 U (heat convection, ¢) 1T umsaramanusounnavula luagaisaesaaiuzaa
qUNSN 1
§=hAT, T, 0
11 h o duilsgANENsNINUToU heat transfer coefficient 52121904 nanuiag (Wm’ C)

v

A X da o Ao 5
AND wummmmmqmﬁuwmmaﬂm (m")

T, Ao guuinlueIAling (K)

A a a 1 a A al Y
7,70 gunglveved lnanegrieen linndmsegamgiidiuduvesveslva (K)

U a a A o . . A o ' 2 A
mMUszansnmA309UsuU1Me (Energy Effective Ratio, EER) A9 9A518 71U uannudus

4 o ° v o w A A o ° g ~
n3esduemaausni 18 (output) Auids lWihimseslsuemelslumsinanudu (input) Nuea

falszansamlumslendaanu Iihweunsestlsuomeanuai lnidsaunsi 2

1994



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

EER = Output / Input )
Output A AMANUEBUNIATBS Do MATNT0I 1IR3 9 (Btu/hr)
Input Ao mMmaa liihnesealsuemelslumsinnudu (wato
e o £ . . 4
Mdulszansanssnue COP H3af Coefficient of Performance (COP) @SN 3
(3)

COP =EER/3.142

v 1 4 12 g aA I [}
Taonsas293aaA1 EER 1iag COP ﬂlﬂﬂlﬂ%@\iﬂﬁ'ﬂﬁﬂﬂ?ﬂlﬂ! nimwmumﬂ%’mumuﬁﬁtﬂuma

& S gy o | y A X ‘o Hq ¥
zoznarie manudun liezaadiag Glummzwmﬂ%"lﬂﬁmummuagﬂﬂi%&’;ﬁMhﬂi;

4. TUABUMSAUHUNUIVY
4.1 fnii’)?)ﬂ!!‘l]‘l]§$Uﬂﬂ1§ﬁ1ﬂ1ﬂﬂlﬂﬂlﬂ%9\1ﬂgﬂﬂ1ﬂ1ﬂl!‘l]‘l.|!!€lﬂﬁ"'3u

(2)
r

-
1 melufiemaaey

o |
p —)n?j;rnmnai
14— () it =1 ]

1eHan

—
/ 3\]
—
AsseANNTauA e

e
- (5) ~
I’ R
¥ANTIDTAD WD)
r
{ q\ll I
S -

1000 mm

'

|
)

1000 mim

L 4

g

700 mm

F 3

500 mm

v ' 901
UHUNINA 1 LL'LI'LIi]"Iﬁi’N"]jﬁ‘ﬂﬂE‘Ti’)‘]_lﬂ155$‘1.|"Iﬂﬂ’ﬂll%}i‘)ulmllﬂllslulﬂ

= ° ¥ a s w
IMNUNUNINN 1 LLﬁ'ﬂ\iNﬁﬂﬁﬂ@ﬂLL']JTJ%1ﬁﬂ\1°]§ﬂ5$U18ﬂ31%%ﬂuﬁlﬂﬂu1%uﬂﬂn AMIUAIVANNIG
H ! H Ao
mqmmmﬁmmﬁaumaazmamm%’auﬁwm lﬁﬂﬂi%ﬁ%ﬂﬂﬂ?uu? (Evaporator) WNWNL"ITW HAgNNodN
' ' x> . 4 Zo o o o
98198 2 FBININBIADI 1AAY Welling Y11A 220-240 Taad nszua Wit 0.30 nonudsidalnlih 27 a4
< 1 J a

AIUL3 1,180 sOUADUIN AOMINT ALY (GMCC) U KTN130D3OUFZ 200-240 Thad iia R-410A/R-32

[ 90' a P ]
F952118ANNTOUAITUIVUIA 49.5 x 45.5 x 50 LFUAINAT ADUIAULFDSNUMUAT AT N10NDEINAL 2

, 0w H '
‘Bﬂ\?ﬂ?\iﬁ?ﬂi'ﬂﬂjﬂi$1J1J1/Iﬂﬁ@'UﬂﬁigiﬂﬂﬂﬂN%}fluﬁlﬂﬂu%mﬂﬁ;llclufﬁ

1995



9 1
M3szguINMITzAUNALAZITA UM 1IMeIaeas Ny AN 14 191 2562

Juh 19 TuNaw 2562

4.2 MIAAATYATZLIBANNFOUIVUINUIN

1020 mm

450 mm L 550 mm |

150 mm
[—>

| -

KN
-
=
=
[
(8]
o

e .
; [
[
= c
W E
=]
My
(8]

550 mm 400 mm

4 H
LHUNTINN 2 mazumzmamm%’auﬁ'ﬁﬂm

! a & ] v ¥ v o .
NUNUAINA 2 NITAANYATSUIIANINIDUAIIUN ﬂigﬂi’)llhlﬂﬂ?]ﬂ 1.) wawaINAay (Welling)

¢ o ¢ 3 ' o 2 ' 1
DC 220 I'J'GW] 43 991 11457 1,050 5@U§]ﬂu1ﬁ, Gl:‘]JWﬂﬁlJ“UNWﬂ 16 U9, L!,Nuﬂ'ismyﬂﬁwum 37 x7.5x

a v 90’ 4
50 URALNATLAL DIUT wmmﬂgﬂszmﬂmm%’au
4.3 fni‘Vlﬂﬁ'ﬂU“]gﬂﬂﬂﬁﬁ]ﬂllﬁ$ﬁ1ﬂ§$uﬁuh'\lﬁ1 Iﬂﬂﬂ?iizﬂ?ﬂﬂ’ﬂll%}ﬂuﬁ}’wﬂ1ﬂ1ﬁ!Lﬁztﬂiiz‘]ﬂﬂ

v y 3
AINNIDUAIYU

43.1 W ouganadeunsszIeanieudaeh Indeuldnu

43.2 Aadayanadeuluiomaaey

433 Mimsiaguugiineluried 4 9a A yarlsrueImary, yana, nian wazilsze
4.3.4 TufingaivgimeluResnouisumnaden

4.3.5 Mruaagurgl 30, 25 1Az 17°C

4.3.6 Tuiingaivgimelueanaaon a 9 10 w1A auATY 1 99109

4.3.7 NAAUNAINA1TY (11:00 1. D4 16:00 1.) HAZIAINANAY (20:00 U. D4 01:00 U.)

'
ad

4.4 Fmynadeuguuginieludesnagouguugiin 30, 25 uaz 17°C

a Yy 9 Y 9 ¥
4.4.1 ITYUYANATDUNITISUVIYANNIBDUAIYDINA Tvindouldau

v
4.4.2 Andsganaaonluioinaaoy
4.4.3 imsiaguugiineluies 4 90 Ao yailiduoImary, Yana, niae nazilsze

4.4.4 Muiingamgiimeluiosneuisumsnadey

4.4.5 ﬁmuﬂmqmwgﬁ 30, 25 Qg 17°C
o ' s o o a 4 < o
4.4.6 ']J“L!ﬁﬂﬂ'] A (!L’E]llm_]i) ag W ('J@W]) V!ﬂ 9 10 m‘ﬁ igl}'lLTJﬂLﬂ%ENﬂﬂJ 1 GB'JI?N 01

= =] J v J
INATDUNN 30 UIN HAZIAVUNN A (Llf]ml‘l]i) uag W (399)

4.4.7 NAFBVNAINANTY (11:00 W. DI 16:00 1.) HALIAINANAY (20:00 W. D 01:00 1.)

1996



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

ad = \J a A k4 4
4.5 ’Jﬁfn‘i!‘iﬁﬁl‘1JmEI‘]J‘WIFI”I‘1]53ﬁ‘l’lﬁcﬂ”l‘Wgﬂ‘I’Iﬂﬁ’f’)‘UﬂYiiZ‘Uﬁlﬂ?]Ni@uﬂ?Uf’)]ﬂ]ﬂ
a J = ~ U a A J
TunisTiasigvina nazdSovtneun1dse@nsainves COPuaz A1 EER Y04

A o
nse915ueme

J
5. HAN1INAADINAZINIAUNA

5.1 Nﬂiﬂii’)ﬂﬂ!!UUi%“lJUﬂ1§ﬁ1ﬂ1ﬂﬂlﬂ\i!ﬂ%®ﬂﬂ%’ﬂi’)1i'nﬁ!!“lJ“lJ!!fJﬂ’sh‘h!

4 o ' H
UHUNTINN 3 G]gﬂﬁZ'U'UﬂﬁTJ?JTﬂ1ﬁLLﬁ$°§ﬂﬁ$1ﬂﬂﬂ’]13\l%}ﬂulmU%qiﬂuu?

i v )
IMNUNUNNN 3 Wﬂﬂ?i@lﬂ@l\?lﬂ%@\iTJT]JE]1ﬂ1ﬁl!.1lULLfJﬂﬁ"Jul!ﬂgﬂﬂﬂﬂﬁﬂﬂigﬂﬂigﬂ'lﬂﬂi]1llgﬂu
y 3 ] o ! A v o < ] ! H
AIYULVDYY FaueniuaeedIu Ao druveerelsunnueu !.!'ﬁ$ﬁﬂi%ﬂ?ﬂﬂ'ﬂi\liﬂulmﬂﬁ]‘NGlUUW

5.2 Naﬂ1i‘VIﬂﬁ’f’)‘IJ‘quﬂ‘ﬂﬂﬁf’)Uﬂ1i‘§$U1ﬂﬂ’J1N%’ﬂ‘H€i')U®1ﬂ]ﬁ
5.2.1 Nﬁi'ni‘ﬂﬂﬁi‘)‘Uiﬂﬁﬂ’J‘UQNﬂ31N!§3§®Uﬂl®ﬂuﬂlﬂ0%gﬂi1ﬂ

° ' a o < A 1
MUUANYUNIY 30, 25 Hag 17°C TagMrUANUGITOLVOIABNINTAIFDSN 900 5OUAD
a < o o < 1 a o w
W anuiEseuvesnaaumelutazwaaunouemiu 1,180 AT 950 30UADUIN AUAIAD Tuan

AU memﬂawﬁu

5.2.2 maeum‘;mmgummﬁneuﬂhmmnmﬁu 11:00 ¥. — 16:00 3.

] v
Waﬂ151/]ﬂﬁﬂﬂﬂgﬂﬂﬂﬁf‘)“]Jﬂﬁ'ﬁ'z“]ﬂﬂﬂ')"m%}ﬂughﬂ?ﬂﬂ"lﬁ W“]J'J"Iﬁ"]ﬂ\iﬂﬁ"lﬂﬁ%ﬂﬂﬁﬂlm 11.00 -
a = { Vo a Pl {
16.00 Y. qmwgunami’ﬁmmwsmmmﬁmmammﬂ‘u 16.8°C Qm‘l’iQilf‘)i‘)ﬂﬁ]?ﬂﬂ@ﬂJLWﬁﬁL“ﬂ@ﬁﬁﬂ“ﬂaﬂ

1 1

A 60°C HazgMUQNNAUBENANRAININ 20°C

1997



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

v

=
ISR e

r
'\.

o ] '
WFTAFE EUWL I A B E]

o

_:\ A - A | A = =] = - | A = = = A ~
b~ - - - = -] - = - = - = < =
E = - & o= 5 - - = =
= - — — — o - ] o =2 3] 1= o Ly 751 O
=l
naEviRdey

{ o v 1 § [ @ ad [
UHUNINT 4 ﬂ’nuﬁuwuﬁw:mnmﬁmaaunui;mﬂqmwguﬁﬂuag VOIYANTTISUIIANINY
9
%ﬂuﬁ}’«]ﬂﬂ"lﬂ1ﬁ‘]ﬂ\1L’Jﬁ"lﬂﬁN?]u?NLm 11.00 — 16.00 u.

VAT 4 ANUFNTUTTZHIINaNINadeuiyaTagurgiinaueg WU e UEUMS

nadouguugiyanaueglinguugigy lellaganadoumsszuiennuioudrsoimaniuunluszey

% a A 1 ' 4 < a Y 2 o add 1 a : aa

WHguiglaziTNanatedeaeliios aunseNIgungilIndiivanugurgInaen1s Tvua Fagungin
s

(lﬂ' 1] o 4 o = U
fadiuee nadugninuiud ilesnaduuun Tdusudunsvlvesmnaasslinnuaoandoany

523 ‘ﬂﬂﬁﬂ‘ﬂfﬂ‘iﬂ')‘uﬂ&lﬂ’J"IN!%’Ji?)‘UQ%'N!'m“Iﬂ@NﬁH 20:00 ¥4.—01:00 .

Nﬁfﬂi1/]ﬂﬁf‘)‘]_l‘]ﬁ]‘ﬂﬂZ‘Ti‘)“]Jﬂ15iwﬂﬂﬂ’ﬂﬂ%}f’)uﬁlﬂﬂi‘JTﬂWﬁ wan15maauwuiﬁ%amamanﬁu
N Al I A 1w a s
#NL® 20.00 - 01.00 U. Qmﬂﬁﬂﬂﬂut%’lﬂ@ﬂlWﬁfﬂ‘]fﬁ]ﬁllﬂnﬂﬁfJ!anﬂ'U 15.8°C Qmwgmammﬂamwaﬁwm

UANRASININD 55°C Hazgur)iNAUglAIRdaMINY 18°C

1998



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

29

aaFnAELR)

(

al

=l
VAP AVIFL AL

y = -1 A15In0 + 2650

R= 01

£l

@

£l
4

ar

Uiy
20:00 .
20:10 4
20:20 u,
20:30 u.
20:40 u.
20:50 u.
21:00 .
21:30 u.
22:00 u.
22:30 u.
23:00 u,
2330w

0:00 4

0:30 1.

1:00u

-1
FIaTvIviEEay

{ o o J 1 § [ @ ad [
UHUNIND 5 mmauwuﬁzmnnmﬁwﬂaaunm;mﬂqmwguﬁﬂuag VOIYANTTISUIIAINY

9
%}i’)uﬁ}’flﬂi‘)"lﬂ1ﬁ‘]ﬂ\‘lL’J’d"lﬂﬁ"l\ﬂuﬁﬂ!,m 20.00 - 01.00 u.

VUG 5 Anuduiutssninainageunuyaiaguugiiiaueyg nuluilensuEuy

u
'
) = Y

minadeugurglyanaueglinguugiigy Wellaganageumsszuiennuioudieeimaniuuilu

= a A 1 VoA < a Y a o add 1 a Y A
JTYTNUIPUNYUITLINAANDYNADIUD ﬁ]uﬂigﬂ\‘lqmﬁﬁﬂﬁlﬂﬁlﬂﬂﬂﬂﬂqmwauﬂﬁ\‘]ﬂj I‘Villﬂ FIPUNHUN

o vy Y A 0 o A ) Y w9 a v
mmm"lﬂuufﬂz“lwwamqmmmum 1o N dULU TN AU UNT1HYBINITNABDIANNEDANADINY

5.3 HAMAATITHMINATEUMNSIANINATUVR IFANATUMISZINEANNTOUA B INA

azin

1999



9 H T
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

F

4] I . ) 1
|l AranTsauen :
1

o
AITLFITavl Tungne !
[ | i

i
I
1
| I
5 i . |I e
: Wl FEEITEUEY i
- I
| o — _———
. a i n
e I L]
= ; "
= L]
= I
= a [ ]
= 3 [l R 5
3 ;
e
i
2

nEnFvaasu

UHUNTHA 6 WAAINTZUATZHINNATINAdOUN LA TAgUNYINALDY YOIFANTTZLIEANUS DUAIY
o o o
9IMAAZ11HIAINANTUAILA 11.00 - 16.00 W. 11AZ 20.00 - 01.00 1. AILAVANUIZITOUVDINDIADS

gaga, 1hunang uazdiga

VINUNUNIND 6 WUIAINTZUAVOIGANATOUMITTZUIIANUTBURIBIZTINsZIaNgInI1YR

v v A A P P ' H '
NAFDUNITITUIYAINITDOUAIYDINIA SUDIVINWNITIZUUNITIZUIYAINIDUAIINIUUN Iﬂﬂﬂ"lﬂ'iguﬁml‘]/\lﬁi

wldgandn -3 A

5.4 HaM3IIATITHMsNATE UMK UTDINATE UV IFANATEUM ST BA NN U

21091 Az

30
= —————— =
E 28
g
g 26 - 17 aaEsaLiied
) -
- - 25 aaEsiaLsa@
D7 24 .
= - 30 DaELaLGeE
5 22
o7
5 a7117#
@ 20 v
= —_—— 1
#7185
14

naLsu
20:00 U
20:10 u
20:20 U
20:30 u
20:40 U
20:50 u,
21:00 U
21:30 U
22:00u
22:301U
2300 u
2330 U
0:00 u
0:30 u.
1:00 u

-
LIaTvnEEeau

A A ¥
WAUNIAN 7 Waﬂ'ljWﬂﬁ@uqmﬂ{]uﬁ,@\ﬂl@\jG];ﬂﬂﬂﬁ@uﬂ1iigu1ﬂﬂ'JnJ%@uéhﬂu“lﬁga']ﬂ']ﬁ

2000



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

H H v r
VINUNUATNA 7 WU’JWﬂWiﬂ’JUﬂMQﬂ!WQM‘ﬁ 30°C "ljﬂ‘lllﬂﬁﬂll‘VNﬁﬂ\iﬂjﬂﬂgﬁﬂﬂ1iﬁ1\11ulﬁﬂﬁi}1ﬂ

MvuanIgungiin 30 °C uagurgiinieluiesdinn szuuTesdanisinu uangumngil 17°C uag 25°C
a =3 @ < 4 < 4
gaurglez Indifesny msizaruguauslIsouvesneumsdaes AusIsoemesately uaz
< @
ANNIGITOLNOINDS AN IBUDN
= < ' Y Y A a a Aa
HANMINATBUNANNIGTITOUFIGANDNMITZVIwANNToUAIT IMANA T ANTAMAANIINg
Yy v 2 ' y v 3 A a8
szureAuieudlei msizanszua Iihwesganadeumsszuennudoudieriigani iissainitly
v J o o A 1 a A = [
YA 330 3@ 31191 2 A vazAn)szanSammsszuennuiou (EER) A1801mA9zAninig
H 1 a < v A a
sruiennuieudletiieghn 3.77 Tasnanaaeuianuiiiseutunats nua anlszd@niammsszue
' ¥ 1A { < ° '
AMWiaUAIBINMAIZANIINMTTZIBANUTBURIII0G] 2.40 1Az NANUIGTITOUMGA WU NM5TLUIE
¥ Y A~ a a Aa ] ¥y ¥ a a
anuioumeoImazlinlsz@ninmnanimsszuisanuiouainin amlszansammsssuieady
v v 2 9 y 3 1A
FoUAIINAIZANIINITTZIANNTOUAINI0YN 7.17
' < ae A o ' ' 2 s o
pg19 lsnamaudsetiioauszuuszvisanuiouvesnennuioudronuugulmirdmsy
4 1 1 = 1 a a o <
wseslFuemsmuutendiu uaznfFeuioumanlseani sz uuihanudumsszueanusouae
¥ 1
pIMALAzIveINoN WSO
° a Yy v 5 A& o a Y Ao
TaguramsnSeuiisumsszuieanuioudrveimeuazii emmuagurginieluiesim

MINIUANGUNYIT 30, 25 Uag 17°C wahi lARoguNglianad 0.43, 1.67 uay 2.3 °C /min uaziiiesnsia
' ' ¥ '
anszua 1 (A) nuhluszuuszueanudeudinildnszuageniiszuuszuedise e Uszina

1.5-3.0A

6. a3UwamINAaea

1INNTOBNUD DA A3 NYANATOUNMITZLIAIINS OURIBOINIALAZYANATOUNTTZLIAIIN
Y Y 3 A = a a ' 9 Y H Y a Y 1
Fouare enfFoumeulssansmn nunmsssueanuioudini azlngungiinigluviesanaini

v v A ) = Ay v Y3
m3szneanuieudlse ne Uszina 1-3°C wietlszinaiosas 10 Fwwa lduaaldiiuimsszuie
Y 3 ' 2 A ' Y 1 < Ay v a
damihdananenudun Idluszuuinnnimssziedaeeinserna egialsnawwai ldvesganigiily
' ' H '

szuvdananenszud W vesganadeumsszvisanuieudinigannganageumsszineanuiou
9 A A & A g9 A Y o 1 ) ! a a
A INIA 1Ny Tz DY tie lelumsuani/asunaanuieoununennusou Tasalssansam
YOITZUUMITZUIBANNS URIBIMARlilszAnsnmveunieslfuoimagenian)sz@nsnwueans

¥ Yy %A A v Aq ¥ v
i3U18ﬂ313Jii‘)uﬂ’lﬂuull'f)mEJ‘]_Iﬂ“]Jﬂ1ﬂ5$LLZ‘TIl‘1/‘Iﬁ1VIGl"H ﬂszmmiaﬂaz 34

a =
7. dnanssnilsema
A Y Adq Y <Y A A A
Sllﬂﬂ]ﬂﬂﬂmiJ‘VfT)‘ﬂEl"lﬁﬂﬂ“l/!ll‘ﬁ"lu‘ﬂGlWﬂ'ﬂllﬂHLﬂi"lﬁWﬂ?uﬁﬂ"luﬂ IRPRNRM BRI Llﬁgéll'ﬂﬁl]ﬂllﬂm
' P P ' a o ¢ A ° ° a
NIUDIVTY WA.AT.VUTTUIA 5\11%@\1@%)381]@ UHIUHIINGIYTITUAITNT Vlclﬁ)ﬂ'llll‘lﬁu'lllag!Lu?ﬂﬂiuﬂ'ﬁ

a 3

o Aa & av o & ' =
AUUUIU %uﬂiwlNm’nmm%qmﬂﬂﬁl’mﬂ

2001



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

% a
8. 19NA19919949
[1] ﬂszmaqwﬁ’qmuﬂmmuuazaﬁnﬂwﬁmu, NTENITNNAINY
s % = A 7 P A o Yo a ¥
[2] 193598 WA (2557) Anmaz Iz szuumsszineanuiowaseslSueimaldsiinisanas
Y= %‘ Y 1 Y a a @ = Aa v o
Winaresazeonliunasedson. uunys : moaomalulas Jaygrade
~ S Ao ¢ o £ Aaa & a4 o s ~
[3] F3wad U35nY uag waaiad avgll Aedsumasag laaiaiurasvesnouamaes. Unusiil :
a [ ad 2
UHIINGNALDANITUBLFY (2556)
o £ a a ¥ o 3 A '
[4] DOBAUL FITUMUUN AL VUAANA NN NARBIAAAIMNDANTTINANMEUNANNENIAN 9 (7.5, 10, 17

o a 4 1 @ a a @
Hae 19 1ua9) !,Lﬁ31!1Wﬁfﬂi'ﬂﬂﬂf’NMW'JL?’I5131’7‘1’i"Iﬂ?@@’lﬁWﬁ')uﬂi%ﬁﬂ‘ﬁﬂ"lWWﬂﬂ\ﬂu.

@

AFUNNNIUAT : aniumaluTagnizeemndusnanmsaIansz
s Aa a ¥ A
[5] 113 Su1 A nazam mMiaaguvginouauses lasnsszmovenitlaldlouin. vy lan :
WHINIAWSAIS D9 Ianye Tan Ymsdnm (2551)
~ Pl o A P Y 3 P vy 3 v
[6] Fanau NAWUE tazame asumsszuiennuioualsond viumsszuisanuiouaion laols

d' [ d' d' d' 2 = a v A ad S
Lﬂ‘i’ﬂ\iﬂ‘i‘uE’J”IﬂWﬂ‘V]Z‘T”IJJ”I‘iﬂLﬂﬁE’JH‘V]Mlﬂ. ‘]J‘V!ll‘ﬁﬂ! S HHIINYIQYD AN T ULDLTY (2557)

2002



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

mafSeumevgdsuumsissumaumaznunsunsaasumanmelansg
BUVININI
COMPARISON OF STRENGTHENING METHOD OF CONCRETE BRIDGE

COLUMNS UNDER CYCLIC LOAD

WeBesTe !!ET‘H’NF?II

o R

a a a d a [
ﬂﬁﬂ‘lslnr%ﬁyiyﬂﬂ ﬂ1ﬂ3°ﬁ13ﬂ3ﬂ§53~liﬂﬁ1 AU IAINIINAIAANT ummmaﬂqumwmﬁ

E-mail: Sanwongt@gmail.com

a v

a Qd U A Av
nARFNA TuRLIYe
503MaA519138 MATIIAIN5HE51 AaIAINTIUMENS NHINANTBQUaFEIH

E-mail: kittisak.ubu@gmail.com

U \l
UNANED
a o q"qw kL = a A = a < Y
NI lseasd lumafFeumeuilssa@nimmvoumazniuasunsaasumannielaus g
v o an A o W w ~ a 3 Ay MY A o o 9+ o o
nuigIns Taedsmsiasuiasnumazniuaouniaasumand i ldidsumas Tagldldsunsudmsy
a P a Y an ¢ a s 2 = 2 v
ARTEHOUNMIAINTTUR675 1l Tudedmud TuaoumsAnpiusuanmsasivdounugnaeay
[ 4 o ~ k) 3 = a o 9 a oA a P
ANvinFetoveuUTmesias vl Taafisudinuranmsnadeuluieiianms awamsinsizia
3 2
Tannmsnagoununmstasumauaminalfiaainsasuus g 1duniu uenanildanuaing
A o w Y ana o Y1 o w w T o ~ o w 9 o 2 an A o W
s umaamaeIsnaiuee immaesunseaany Tasssaaauanunlihiss dail 35msasumaa
1Y ' 3 ax A o w A A I3 an A o o 9 » =~
IEIAELANIAN IDMSIEUMad lagmsuaNudmandasn IFMIETUMAUFIAGUINNANBUNT A
a < ax a o w ] a S a 4 A a o w 1 I
@suman wagIsmstasumauealsuru Inawesasuduleaisuen Tasenasumaidrouruman
@ Y ' A a a o o A 3 = o ~ A =]
Suusalduinga 165.74 kN alszansammsas uidunuaiub 61.35 % teunuidinouns ads uman

AliTmsesumaa

o o W a o w ans J A J v o
MAINY: NMIATUNMAAUTITESWIU 'Jﬁ'lﬂ“lumaamu@ UIWVVININT

ABSTRACT

The objective of this research was to compare the strengthening method on the efficiency of column
under cyclic load using finite element technique. Firstly, model validation have been carried out by comparing
with testing results obtained from literature. By strengthening column, it was found that the lateral resistibility of
column increased. Furthermore, different strengthening methods resulted in a different lateral resistibility,
ordering as steel jacketing, reducing stirrup spacing, reinforced concrete jacketing and CFRP strengthening,

respectively. Strengthening by steel jacketing showed the highest increasing in lateral resistibility about 61.35%

Keywords: Concrete Bridge Column Strengthening, Finite element method, cyclic load
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IMPACTS OF HARMONIC CURRENT ON SHUNT CAPACITOR IN

A DISTRIBUTION SYSTEM CASE STUDY: THE 22 KV DISTRIBUTION

SYSTEM SOUTHERN REGION AREA 1 PHETCHABURI PROVINCE
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amslFnueivasy Iiiazssuunaamas Iidrenasornadluszun Idies i anila wans
9 . . Y 3 =R A o
NAARUNA1ENIAIA81UT1N7Y DigSilent Power Factory taad liifiudanansznundiaemsmauvesnith
a o o A A @ @ ] a [
Fimeinnnszuaesuetind lnamivayunuegluszuy Taouua lduanuguussannsainsanldoina
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Mmdan: Fuinhdaes, nizudesuein, sruunaamas liihdrouaseriag

ABSTRACT

This article presents the impacts of harmonic currents on the performance of shunt capacitors in power
distribution systems comply with IEEE 18-2012 and IEC 60871-3 Standards. Harmonic currents are modeled
from steel mills that use electric furnaces and photovoltaic system in a real distribution system. The simulation
results with DigSilent Power Factory show the effect on the capacitor operation from the harmonic currents that
are contributed in the system. The trend of severity can be considered from the total harmonic distortion of current
and voltage. Which is influenced by the size, power, and location of the harmonic current source. Therefore, the
results of this study may be used to prevent planning by determining the size of PV-system and to evaluate the

appropriate location to reduce the impact on the capacitors in the system.

Keywords : Shunt Capacitor, Harmonic Current, Photovoltaic System
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1. UN¥ (Introduction)

Tuthgiiuszuudme ldihaeans Iddhaugiing (nla) dutiumstrendsau liihszday

o Yo NS a A o o A = ¥
useau 22 KV 1dnudld Ivasivaregiluuy 019 Tssaugadinnssy Nneide uazdus Fau1ensinanm
Y Y o I~ K o Y a @ o Il a
deams lgnasnunmnvuevihliifadayninssduan (Voltage Drop) luszuusmieTasmmiz s
Yaremetloudang navinaniil luidunis (Substation) 3Fmsuddynmuunileins dhaugiina
@ o YA "o g Y o A Ao S a s . A o
wminnldnemsaeaunuiszyvuruiinuszunusenFonguna1Faes (Shunt Capacitor) 1011
Y A A o A ' =) a Y a L ad ' = . .
WINMABVIALTIAY B AT WDIVTU IndIRe FINNWVVADAIN (Fixed Capacitor) Y119 300
kVar taznuyuduti-danesn (Switched Capacitor) Y19 1800 kVar AWMNA 1
] < o a ° ' o = =~

o Isnaw Tuannzmiaues wesszuudmiie liihueszoy damulgmanudenen
- RS A 7 oA s o gy A v o & a ¢ P
maruiuFunaFaes wiegdnsaimimhndesiusuianhdines u aselie1iad (Dropout Fuse)
= o Y3 a o w Y o A s d' Y 9
imsdaa9es uaaslimunnszualsunawindas lvadsunnhdees luvazianudesnis 1y

Y o ] a ' a ' A
wasuved Inaadsauiluilnd dewaldszun Iidhaesns Idihdauginaluliguaminaas de
a o A I A A z%l A a [ a Y
avuagurilsnomiuaunguestymife mamuiuveslssugaamnssund Tnaawtia ludludadu
~ 2 A~ @
(Nonlinear load) 381539115 amanniing 1davasy 1W1 (Electric Furnace) 52184153 Iimadaau
' x 9

uaaoindniini 19ounesines sounsnia (Grid Connected Inverter) AoAMANALYDI THaATININTYZ
0 q ¥a ¢ A . o o & Y a
ldiRanszude13ueiin (Harmonic Current) Tnaaivayunuegluszuy g ldlSuanszuasnll
' a 1 a o Y a = v o a Y Y =R Y a A
agununimlndvushldineanudenenusunadmaes 18 yanduimsves nila. Tugiuziilu
v ] 1 22 o Y = =~ a = 4 o ¢
Aquaszuumuimgmsaititudyindwguin 3aliuunaalumsAinyuneidumansgnuvenssuaes
yoinnnurnastiiiadeg awguanyazvedinan Ninansznuiuszuusmviie WihuazFuinng

X 9
wofinnteaiiiosla e muinitesiunazud lvdymil Tasdsnssnuganin liihvesszuy131¥ey

U

Tunasineeusuld

From transmission
'

H
H
y Substation bus
Reclosing circuit breaker
Primary
feeder Lateral feeder (neighborhood line)

|\
Feed point Fuse cutout
“ (primary fuse)
N\I\(ﬂ Distribution

transformer
Secondary

)l—/ — circuit
Switched © Serving houses
0

A5 capacitor & businesses

s-:iﬂ-;.‘ s i ey e
\—T—J
) Serving 4 to 20 houses

Fixed capacitor Lataral fuss

Harmonic ~ Lateral Feeder (Neighborhood Line)

current
Harmonic i Load
current current

Harmonic
current

3

Normally open tie to
adjacent feeder

s

i -
Customer load

Industrial plant Solar farm

amn 1 Tassadran llvesszuus e v
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2. IUVI1ABIUDITZ VY (Simulation System Modeling)
2.1 wuudraesvesszuudvie i (Distribution System Model)
= o A Aa @ 4 a 'L ay 9 o 1
MIANYINANTTNUNNTZILE NI NollnlineFunathFaes luunanuil 14szuusmine Ivlih
a o [ @ o a3 = U o
1393zAUNsIaY 22 kV m1ald e 1 Tandamesys Junsaldneisaununisleldsunsy DigSILENT
PowerFactory Jun1331a0euazseiiunaniunsaidnyianieg auaind 2 Tastins 1¥auvesInaalu

= <} o w H A a a J
VUV 11.1 MW , 4.7 MVar i’JiJﬁ\iiJTi\i\ﬂumﬁﬂ"Uu1ﬂfﬂﬁ\NTL! 3.4 MW magwummé’fuwmmw Un

a 14 § a 3‘, 1A o [
mﬂwmamuum‘ﬁmum 300 kVar AAPNDYUIIUNANNNUYDITSUUIINUY

Shunt Capacitor

Substation

e e e e e
Customer Load

Main Feeder

Steel Factory

i o e
Customer Load

Daaaat
Customer Load

Lateral Feeder

i [ e

Customer Load

a2 szuuimiie ivhszaunseiu 22 kv mald wa 1 Sandamesas

2.2 HUUNADIVRI]FINMHAD (Steel Factory Model)

snvaizvealsanundamdnluszuusmhenunin 2 ffidiuvesmitauaznaou Tansiiie
Smthe TaofimmaouuuuilFfhvinalug fudumsioundn e laoia T 18T 2 dszian
A9 1A NLULDISA (Arc Furnace) uazmmaammumﬁmﬁw (Induction Furnace) ﬁlﬂﬁlf}ﬂﬁi}ﬁm1mi
iamveumnaendanauiuTnanluszun llihisznuinnmasueglunguIvan liifhuFadu Fede
Sluunastuiianszuaarsveiiniiifodiny lududmansznudemsinuvessuianhdmes Tae
msAniluunanud wldpudnbazuesnszuanivedniifannmmaeumioniuuy lifunumdn
a3l SCR uww 6 vad WugUnssinuaunszud munmii 3() [1] wiadnsauzvesnssuaaniveing

a ¢ A 9 s A o o 1Y ~
NANNATHABNLUUUDITANUMIATNATLUFIITUOUNAIAUAAIY AUATNT 3(b) [2]
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100.00

100.00 25
90.00
80.00
70.00
60.00
50.00

20 =

40.00
30.00

%V Magnitude Current
>

16.96

% of fundamental current

20.00 5 6
10.00 555 418 244 222 150 130 0.94 s 3 3

000 P & & & > > = I 15 . I

1 5 7 11 13 17 19 23 25 0 | -
. 2 3 4 5 6 7 8 g
Harmonic order .
Harmonic Order
(a) (b)

Y o s a = o
MW 3 (a) AUANHUSNISHAIITUDUNVDIUMUABVLU LN UYIUN

o 4 a J
(b) AUANHUSNITUTINITUOUNUDIUATHADULUUDIIA

o o d
2.3 upuhaesvesszuunanmad i euaserfing (PV System Model)

2 o o a < - & v ¢ A a 7 7
iZ’]J“]JNa@]ﬂWﬁQ“lW’l}’\hﬁ]1ﬂ!.l?NfJWl@]ﬂﬁ]gﬂﬂ‘wcﬂﬁmnﬂ‘H!L“I’iﬁﬂﬁﬂﬂﬂﬁ%Llﬁ'ﬁﬁhﬂuﬂ%?ﬂﬂuﬂﬂimﬂi

U

K s a Ao v o o o A IR Y o A a o o Y
Iﬂfﬂ‘]ﬁ]ﬂll“ﬁﬂi3Llﬁa"lﬁJ't‘)‘Llﬂ“Vlllﬂ'J"IllﬁllW‘Ll‘ﬁﬂ“]Jigﬂ“]JLLZ‘N@TVI@El GlNulﬂi]"Iﬂfﬂﬁ3@W5$UUWﬁﬁﬂ1ﬁ\1VlV‘lﬁ1@’Jﬂ

A < ' & Yo 7Y A '
a3 InagUUIN 6 MWp meuﬂuﬂizmﬁhlvm (llm“ummmgmiwwmau“amﬂ fW\Iﬂ.) ATUANINN 4 A1

]
v A @ 1

@ T J a 1 @ a % o < A [
AIDYWNITUTINTUDUNUADSDUAVNITSAUVLTINNG Llﬁ'ﬂ\illi)@niJﬂWW‘Vl 5[3] G?iwzmmmwmmamuum

"
o o

o J a A o w 4 2 g a 1A v
#119 mummmﬂﬁzuﬁaﬁmuﬂ%zumqﬂunﬂmﬂummn MUNAINNITNINIUATINITINNAVDN

v o du o 2

a ¢ ¢ & \ < 2 ¢ a A
dunesmeiues oe1elsnaw Tuunanuilee 19deyanszuaefuetinNdunus nUT AT 600 W/m

2 A g ' a o w 9 o
GINf]’t‘)L“LI‘Ll'ﬂ1mﬁﬂm@ﬂﬂ1a331uﬂ1ﬂllﬁ\1?ﬂﬁi‘ﬂﬂigl‘ﬂﬁll“ﬂﬂ

PEA (22kV) Point of Common Coupling (PCC)

|
=

Disconnector switch

Power Quality
Meter

Circuit breaker
1 6 MWp PV-farm

Y A 22 kV (3-phase) 6-Transformer Y
1250kVA === === ————————————— -
400/230V A
PV-product : 210 Wp PV-module (Kyocera / KD210GH-2P)
Inverter-product : 11 kW grid-connected
‘ (Sunny Mini Central / SMC-11000TL)
77777 i i i PV-capacity/Tr = 90 arrays x 11.34 kWp =1.02 MWp
%l %l Inverter-capacity/Tr = 90 units x 11 kW =0.99 MW
PV-Array 11.34 kWp Total PV-capacity = 6.12 MWp (29,160 PV-modules)
(54 PV-modules) Total Inverter-capacity = 5.94 MW (540 units)

M 4 szuunaamad Iihdenasoiaduraniialuilszmeane
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14.0 +

=200 W/m?
12.0 -
10.0 - ®m600 Wm'
8.0

= 1000 W/’

6.0
4.0
2.0
0.0

% of fundamental current

3 5 7 9 11 13 15 17 19
Harmonic order

y v o s a A o '
ﬂ“/‘lﬁ 5 ‘ﬂ'ﬂllfﬂlwu‘ﬁ“ll?Nﬂiguﬁa"liﬂf'JUﬂﬁigﬂUuﬁﬂﬁ1\1‘]

a = U < 1 .
3. msﬂizmummmﬂmﬂmmmmuﬂsmqﬂemum (Shunt Capacitor Assessment)
a = o 14 a 4 a
ﬂﬁ’]_]§$!JJ‘L.!ﬂ’JHJLETEJWWEJ"’UENGBNW?‘IT]J1%!@]@3%$W§]15m1ﬂ1uﬂ1ﬁ5§1u IEEE 18-2012 [4] g
= FJ o ° Y Y} o o a s
U133 7U IEC 60871-3 (2015) [5] m‘lﬂuuzumaxmwuﬂﬂmamgmxmﬂwmmawummﬂwmm IG?‘IEJ
o = = ¢ a A 1 qya a v A o o ' o o
Milsdaransznuvesaueiiniiosne liinannudse lamuliasinavesnussdunanszuaimmrua
A 3 X v A o N A ° s A 1o o a )
1K$lumsiei 1 mumnarial ludimilaliaununnnuasgiunvua NazaeNFunathanesunm

ieanvznaanudeme ldnin i msihauae T

maei 1 Vaddamshauvestuinnhdmesammnasgu

Item IEEE Limit IEC Limit
1. Percent of rated rms voltage (%)) 110 110
2. Percent of rated rms current (% ) 135 130
3. Percent of peak voltage (%p,7*) 120 120
4. Percent of nameplate kVar (%kVar) 135 N/A
4 25 2
Tagh %™ = D[V x100 1)
h=1
%l™ = %100 2
25
%cheak — ZI/Ch %100 (3)
h=1
Y%okVar =~[3x 1™ x V™ x100 4)
11 VL™ feussdunaznszudensidueavesdunuilizg

h 1h 9 S A o o A v &
VC ,IC ﬁammuuazﬂizuaaﬁmuﬂmﬂuﬁ h “lJE‘Nﬁ’JLﬂ‘].I‘]JiS"l!

k v v
y e IRV CURRBILITHEED
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4. UHUN5D1909 (Simulation Scenarios)
& a ~ A a 2 o o ¢ a ¢ P
msnageumedssilurnanNuidenieneunavunuFUNAIFaesoInnIsudasuetinlu
o [ 1 I < a o 1A 3’1 o w o
sTUUTIMEBIzLseenilY 5 N3Al FAINATAIWANTTNUIING K HIARAAarMa U TumMIIauYe
g’/ < a o w 9 a 4 ~ = 1 1 =
mTarwmmammmwuwmmaﬂﬂﬂmwumamm ATUNINN 6 Iﬂﬂlli%EJ$WN"UleLﬁﬁ$%qﬂ§'HJﬂ\1

ﬂizm‘nTwaﬂuaxﬁﬁwmuﬁm'ﬁmuminﬁ 2

ket

Industrial plant

ke

industrial plant

Industrial plant Substation

Solar farm

e

solar farm

Solar farm

H o v a g <3 a o w a Jd o
.ﬂﬂ/‘lﬁ 6 GITLL‘HHQ@WWN‘U'O\‘IIi\‘l\ﬂu!ﬁﬂﬁﬂuﬁz53‘]J‘]JNﬁG]ﬂ1ﬁ\i\1TL!@SIJUEJLLZ‘Nﬂ1ﬂﬁﬂ@l1ﬂl£ﬂuﬂ1iﬂ1ﬁ@ﬂ

MIeN 2 szezriuazilsznnvedlvaaluuaazya

From point To point Distance (km) Load Type at End Point Power

Substation P1 3.78 Steel Factory 3.4 MW
P1 P2 2.389 Steel Factory 3.4 MW
P2 P3 0.278 Steel Factory 3.4 MW
P3 P4 11.36 Fixed Shunt Capacitor 300 kVar
P4 PS5 0.66 N/A N/A
P5 P6 0.127 Solar Farm 1 MW
P6 P7 4.999 Solar Farm 1 MW
P7 P8 7.164 Solar Farm 1 MW
P7 P9 4.033 Solar Farm 1 MW

Case A : vimwdansaigudslddoyanisiauvesszunasaludagiundl Inaasauauia 1.1 MW, 4.7
= < o w ] 1 o ] A v J
MVar (P.F. = 0.92) 90841 159010Manv1nama 1911 3.4 MW (30.6% Load) Asog Tuduiinie P1 uazligsun
a 4 4 1 o 1 a J a o
A1 Fa05unIa 300 kVar asegluduniia P4 msisziliuwansznuninnszudasueiinozs1aoaln
3
Tssnmumaniimsldnumamasy 2 i
I ~ ) a 4 A o w A
- Case Al 1l uenvaauuu UK Henih (Nsamwzas o indaua)

I a a o w § o w [
- Case A2 : lumnasuiuuensa (Msanesuetindwunuazdvug)
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A = 4 ' I o A s a I
ChseB:?ﬂﬂﬂﬁﬂﬂﬁmﬂuﬁﬂﬂiﬁﬁfuﬂﬁﬂi%ﬂﬂLﬁﬂ§$ﬂ$ﬂ1im@ﬁuﬁﬁﬂﬂﬂuﬂﬂi%uﬁa15uﬂuﬂﬂ1ﬂ15@¢nﬂﬁaﬂ

] a J ¥ a o ~ o % T I ] @ g
ag%ﬁ’mﬂwmammﬁu TagN T URWIEMIMOULDVI Ao H1 %\‘lllﬂﬂﬂﬂﬂlﬂuﬂﬁmﬂﬂﬂﬂiu

s & o ' a & o '
- Case Bl : Tiw1umaﬂmag1umuwm P2, mﬂwmmmagiumuwm P4
g & o ' a g o '
-Case B2 : Ii\iﬂlﬂ‘ﬂﬁﬂﬁ\i'ﬂ@iﬂﬁ%&ﬁﬂﬂ P3, mﬂwma%{magiumgmm P4

v

s [l o 1 a 7 @ [l o [ Y Aa Fé
- Case B3 : Tsaamunanasag ludnmitia 3, anhdaesasegludumia Ps (enihdnes)

A a a o w a  J a
Case C: ‘I/ilﬂﬂﬁ\iﬂimW@%}ENﬂﬁﬂﬁ%muﬂﬁﬂiz’ﬂﬂﬁﬂﬂig‘u‘uNﬁﬁﬂ?ﬁﬂqﬂﬁWﬁ)’Jﬂuﬁ\i@1W@]ﬂ Tagmsnasan

< 1A a 4 1A 1 =1 a 3‘/ a
910 Case Al (T53anunanagh P1, a1thdmesegh P4) 1minlusuinalidueoygindadissuunae
aa llihaananluusnadaisaedoudiumia PS uag P9 d18v11a/89HaATIN 2 MW (18% Load)
9 1 1 o @ I a J A ] ]
Ha9zaINanoMITMUVITUAFmesvse lusda]ls
= AAa Y a o w k) a < A a o ]
Case D : vungdansainnasanlduszuundamaslihdresuasernadinu@uin Case C Tudumia pe
uaz P7 (AsoUAquUSNANaNaetion) A1euu1amdaInan 2 MW (18% Load) 59110 H915aMaImInga
a o g’/ 3‘; =
INUAIDINAITINNINUANG Case C uaz D WA U 4 MW (36% Load)
= o A o w a a A x I
Case E : 1e8ansailsuiuvnamdanaa liihdlsuasernad lagsaunar 8 MW (72% Load) aaiilu
v Y
ageganmnusinng feenliiinsaadsszuundamidsllinnndsaunyuiou (Renewable
v a Y o I @ o a 14 =
Energy) Tumetlonld Tasnansalnimsmauveslsanumaniazsuinnidaesaunsal Case Al uag
YA a o Y a oI 3‘/ ) = a Y o @ a [ -2 o '
Iffiszuuraamas liihdreuaserinddndiniunsal Case D Favzinrsanliimamaamninunndmg

9
a o

AANT (AHUAL 2 MW )

a "I . . .
5. HamMInaaauHarNITANIITY (Simulation Results and Analysis)
° s a g A~ ] 2
nnuuuasensziaasuetinves Issnumanidms IFnumvasy lihvuie 3.4 MW ey
A o 4 @ A o a o w a 4
milenhwazunverianuiived 2.2 saudanusiassvesszvunaniias llihdmenaseriadvuna 1
MWp aiadioh 2.3 emnsauaasainsiaaiueiiniinnudyagiu (Fundamental Frequency: h =1) tazi
ANUDEIALANE) AIA15197 3
A ° o ¢ A s ~ A =2
pamslszdiuanssonwmsmhinuvestuinihsmesnansaiuaasliluarsei 4 saudea
a A s a o v a g A Iz
ANUAANIUNTEUAF15UDHNTIY (Total Harmonic Distortion Current: THDi) & @1uvitafaain11dinos
A Y Y 2 g v a s a A a o oA
matgaslifiuuu uruluransznusuinannseidasuein UK HoINNSHITUININAIATH

UBININTITU
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H 1 4 a ° a o w a Jd
A151970 3 ﬂTﬂﬁ$l!ﬁ3153\lﬂuﬂ@nm!fﬂ°ﬂ‘lﬂﬁﬁ]\‘ﬁlﬂ\?Iﬁ\?\‘ﬂi&l!ﬁ%3$1lUWﬁ@]ﬂ?ﬁ\ivlT\W\hﬁ}’Jﬂuﬁiﬂﬂ’]@]ﬂ

Order Harmonic current (A)

Induction Furnace Arc Furnace Solar Farm
® (3.4 MW) (3.4 MW) (1 MW)
1 94.12 94.12 18.37

2 - 4.586 -

3 - 18.3428 -

4 - 2.7514 -

5 14.44 9.172 0.73
6 - 1.375 -

7 4.92 5.5 0.138
8 - 0.917 -

9 - 2.751 -
11 3.82 - 0.11
13 2.18 - 0.046
15 - - 0.041
17 2.01 - 0.036
19 1.33 - 0.036
23 1.17 - 0.092
25 0.85 - 0.073

! a o o J a J A
A15197 4 Nﬁﬂﬁﬂ3$LiJuﬁ'iJﬁﬁﬂﬂTWﬂﬁ“ﬂNTL!"’IJE]\‘I"]ﬂ!’ﬂﬂT]_]1%&@1@5@]13J3J1@15§1uﬂ3m@ﬂ\1“]

Case A Case B
Item IEEE | 1IEC CaseC | CaseD Case E
Al A2 B1 B2 B3

L 110 110 97.51 | 9741 | 97.02 | 96.94 | 97.09 104.17 106.25 104.62
2. 135 130 | 11521 | 97.92 | 12928 | 131.01 | 125.69 | 127.18 133.18 139.02
3. 120 120 106.97 101.2 109.98 110.36 109.81 109 112 118
4. 135 N/A 112.32 95.40 125.42 127.16 122.05 114.24 120.36 196.86
% THDi at Capacitor 50.11 9.66 70.32 72.6 67.01 46.97 50.92 92.818

T I o Y 1 o A 4 a ds! T I <
E]EJNUliﬂgnll msdaes Inlurasnuianszugasvenuinyulussuy qu'Jﬁ]Z!.ﬂLlIﬁNWuLWﬁﬂ

a o w a I3 o § = o w =
wioszuunaamad Iiidrsuasernadng autemimuaveams Iiduderduiasinalunmseenliy

PR \ a , a A o s a
ﬂﬁ3lla’a1iuf’)uﬂllﬁa!;%}"lqﬁ3UUi]3Wi]15m1ﬂ1ﬂﬂ1ﬂ31UWﬂlﬁﬂullﬁ\iﬂua151]@uﬂ531] (Total Harmonic

Distortion Voltage: THDv) ¥ i]ﬂﬁi’fhl’m (Point of Common Coupling: PCC) F9 liadsiannu 5% aauulu

A = P Y g ' o H 3 a o w v
a13197 5 39'1duaaclfiiun %THDy & yadeiwveandlssummanuazszuunaanias liihdqe

A ¢A q9 9 s A
I,L’(,N?JWWIULW@i“}f@LLH’]IHﬂJﬂ’NNE‘HLLiQi]1ﬂﬂi$LLﬁﬁ']§llfJ‘L!ﬂ
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' v
a A o J a T
319N 5 AR UAANIULTIAUEITUDUNTIN (%THDv) 4 9AND3U (PCC)
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ABSTRACT

Optimum building structure design is the design with the lowest construction cost, yet the structure
must be stable, strong, safe and meet design standards. Normally, the design processes of engineers are still like

designations, not designs because designers choose variables and adjust the results by reducing or increasing the
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size until achieving satisfactory results which may make the structure not safe and not economical. This paper
then proposed the concept of heuristics for designing the schematic design. In designing reinforced concrete
beams for two- storey homes, the possible patterns of beam layout were conducted according to the architectural
drawing. The primary beams were placed by considering from the distance between the columns. Afterward
consider the pattern of laying the secondary beams into 4 alternatives, then transfer the slab loads to beams to
determine the suitability (optimization) of the cross-section of beams and the price of reinforcement, concrete,
and formwork. The results showed that the beam layout pattern number 3, beam laying horizontally with one-
way load transfer was the best layout, resulting in the cross section of the beam size 20x55 and 20x60 were the

most economical, 765 THB/meter, for this case study building.

Keywords: Heuristics, Reinforce Concrete Beam, Cost Optimization
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3miuimthdas e unan

M, =M, = 7,766 NN.-N.

M,=M__ - M, =8,111-7,766 = 344 AN.-U.

M
A, =—2—=7,766/(1,700 x 0.899 x 50) = 10.28 3.7/,
f (d-d)
M,
Ay = —5—=344/1700 x (55-5) = 0.45 A%,
fo(d-d)
A, =A+A,=10.28+0.45=10.73 A5.%W.
bl (1-k)
Ag=—Ay, =0.5 x 0.45 x (1-0.333)/(0.333-(5/55)) = 2.53 A5.¥.
2 d
(k-—)
d

A 33 =10.73 +2.53 = 13.26 Q13.6W.
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ABSTRACT

The lead-acid battery is the primary source of electrical energy used in vehicles. Starting the car is the
battery's most important function. Electricity from the battery is used to operate the motor start and to provide
current (Cold Cranking Amp: CCA) for the ignition system during engine cranking. The battery is not only used
to operate the motor start but the battery is used to operate lighting, accessories, or other equipment when the
engine is not running. The battery Amp-hour (Ah) is the amount of current a fully charged battery can supply
for a car when the engine is off.

In this study, the relation between the Cold Cranking Amp and the Amp-hour of a lead- acid battery is
investigated. The amount of 50Ah-batts 8 data, 65Ah-batts 13 data, and 80Ah-batts 7 data, had been collected
from the car service center during January 2019 -May 2019.

The result from the Least square regression analysis show that the relation between the Cold Cranking

Amp (CCA) and the Amp-hour (Ah) of a lead-acid battery is CCA = - 114.2" 10.62Ah

Keywords: Lead-Acid Battery, Cold Cranking Amp (CCA), Amp-Hr,
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ABSTRACT

This paper presents the lightning rod performance comparison between blunt air terminal and multi air
terminal by focus on the initial corona voltage value, U, using high voltage direct current test for negative polarity
and the breakdown impulse voltage value, Uy, using lightning impulse test for the negative and positive polarity
of 1.2/50 uS standard wave simulating inside the high voltage laboratory. A metal screen, 6x6 m simulating cloud
was placed above the device at 2 m air gap. When supplying the high voltage direct current for negative polarity
to the metal screen and adjusting voltage increase, found that the initial corona voltage value of the multi air
terminal is lower than the blunt air terminal. In the case of lightning impulse test both negative and positive
polarity energize to the metal sheet found the breakdown impulse voltage value of the multi air terminal is lower
than the blunt air terminal. Moreover, the lightning impulse test results found the breakdown impulse voltage in
the case of the metal screen was energized with the negative lightning impulse lower than the positive lightning
impulse. Finally, the test results provide a better understanding of the lightning protection device’s electrical

performance.

Keywords: Air Terminal Device, Air Terminal Device Effectiveness, Initial Corona Voltage, Breakdown

Impulse Voltage.
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ESTIMATION OF WORKFORCE DEMAND IN NEXT-GENERATION
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ABSTRACT

The 5 years outlook of workforce requirement in the Thailand’ s next- generation automotive industry
was conducted to provide for the EEC Human Development Center. The study was carried out based on scattered
industrial articles as well as expert opinions. An outlook model was developed to evaluate workforce demand
trend according to projected changes in economic growth, automotive production capacity and accumulation, and
normalized factor of workforce per vehicle unit. The model results that the automotive industry will need
additional 53,738 positions for electric vehicle productions and services in the next 5 years. This includes 3,621

engineers, 9,550 technician, 32,533 operators, and 8,034 administrators.

Keywords: Electric Vehicle, Workforce, Automotive Industry, EEC
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ABSTRACT

In this paper, we show the way we pass from semigroups into ordered semigroups and characterize
ordered semigroups in terms of bi-interior ideals. We characterize quasi-ideal, bi-ideal and interior ideal in terms
of bi-interior ideals and study the properties of bi-interior ideals of ordered semigroup, simple ordered semigroup

and regular ordered semigroup.

Keywords: ordered semigroup, quasi ideal, bi-ideal, interior ideal, bi-interior ideal, bi-quasi ideal, regular ordered

semigroup, bi-interior simple ordered semigroup.

1. Introduction

In 1950, ordered semigroup was studied by several researchers. The theory of different types of ideals
in semigroups and in ordered semigroups was studied by several researchers. The notion of ideals was introduced
by Dedekind for the theory of algebraic numbers. Ponizovskii and Tsingelis [9] studied bi-ideals in ordered
semigroups. In 2006, Lee and Lee [ 8] gave some characterizations of the intra-regular ordered semigroups in
terms of bi-ideals and quasi-ideals, bi-ideals and left ideals, bi-ideals and right ideals of ordered semigroups. In
2008, Iampan [6] studied the concept of (0-) minimal and maximal ordered quasi-ideals in ordered semigroups.
Ansari, Khan and Kaushik [1] characterized the notion of (m, n) quasi-ideals in semigroups. In 2010, Khan, Khan
and Hussain [10] characterized regular, left and right simple ordered semigroups and completely regular ordered
semigroups in terms of intuitionistic fuzzy left (resp. right) ideals. Tang and Xie [ 14] characterized ordered
semigroups in which the radical of every ideal (right ideal, bi-ideal) is an ordered subsemigroup (resp., ideal,

right ideal, left ideal, bi-ideal, interior ideal) by using some binary relations on an ordered semigroup.
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As a further generalization of ideals, Murali Krishna Rao [ 8] introduced the notion of bi- interior ideal
of semigroup as a generalization of ideal, left ideal, right ideal, bi-ideal, quasi ideal and interior ideal of

semigroup. In this paper, we will present the notion of bi-interior ideal of ordered semigroup.

2. Objectives

We extend the notion of bi-interior ideals of ordered semigroup, as a generalization of bi-ideals and

interior ideals of ordered semigroup and study the properties of bi-interior ideals of ordered semigroup.

3. Preliminaries
In this section we will recall some of the fundamental concepts and definitions, which are necessary for
this paper.
Definition 3.1. [7] An ordered semigroup we mean a structure (S, X £) in which the following are
satisfied:
() (S, ¥ is a semigroup,
(i) (S, £) is aposet,
(iiiy af£bb ax£ bx and xa£ xb. forall a, b, x T S.
For a non-empty subset A | S, we denote (A]:= {t1 S|t £ h forsome hi A}. If A = {a},
then we write (a] instead of ({a}]. For non- empty subsets A, B S, we denote, (AB]:= {ab|al A,
bi B}.
We mention the properties we use in the paper. Clearly S = (S], and for subset A, B of S, we
have the following:
AT (AL
-1f Al B, then (A]l (B];
(AXB]I (AB];
((AI(BI1= ((AIB]= (A(BIl= (ABI;
- (ACBII (AIC(B]
(AEB]= (AIE(B];
((All= (Al
Definition 3.2. [2] Let (S, X £) be an ordered semigroup. A nonempty subset A of S is called a
subsemigroup of S if A>1 A.
Definition 3.3. [5] Let (S, % £) be an ordered semigroup. A non-empty subset A of S is called a
quasi-ideal of S if:
(i) (ASIC(SA]I A;
(iiYForal A and b1 S, bE ab bl A,

(equivalently (A]l A, which in turn is equivalent to (A]= A).
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Definition 3.4. [1] A non-empty subset A of a n ordered semigroup (S, % £) is called a left (resp.
right) ideal of S if it satisfies the following conditions:
(i) SAT A (resp. ASi A);
(iiyforal A and b1 S, bE ab bl A or (A]= A.
And a non-empty subset A of S is called an ideal of S if it is both a left ideal and a right ideal of S.
Definition 3.5. [7] Let (S,%£) be an ordered semigroup. A subsemigroup B of S is called a bi-
ideal of S if it satisfies the following conditions:
(i) BSBi B;
(ii)Foral B and bl S,b£ ab bl B or (B]= B.
Definition 3.6. [6] Let (S, X £) be an ordered semigroup. A subsemigroup B of S is called an
interior ideal of S if it satisfies the following conditions:
(i) SBSI B;
(ii)Foral B and bl S,b£ ab bl B or (B]= B.
Definition 3.7. [11] An ordered semigroup (S, % £) is called a regular if for every a1 S there exists
x 1 S suchthat a £ axa. Equivalent definitions:
(i)Y Al (ASAI("Al 9);
(iiyal (@aSa] ("al S).
Definition 3.8. [8] An element 11 S is said to be unity if X1= 1x = x forall al S.
Definition 3.9. [4] An ordered semigroup (S, X £) is called an idempotent ordered semigroup if
ef & forevery el S.
Definition 3.9. A subsemigroup A of ordered semigroup (S, X £) is called a left (resp. right) bi-
quasi ideal of S if:
(i) (SAIC(ASA]I A (resp. (AS]IC(ASA]I A);
(iiyForal A and b1 S, bE£ ab bl A or (A]= A.
Definition 3.10. A subsemigroup A of ordered semigroup (S, X £) is called a bi-quasi ideal of S if
A is a left bi-quasi ideal and a right bi-quasi ideal of S.

Example 3.1. Let S = {a,b,c,d} be an ordered semigroup with the following multiplication table

xla b ¢ d

o QO
W)
)
Q
W)

o
Q
W)
o
Q

Let A = {a}
We define the order relation “£ ” as follows:

£:={(a a), (a b), (b b), (c, c), (d, d)}

Then A is a bi-quasi ideal of ordered semigroup S.
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Definition 3.11. [7]. An ordered semigroup (S,%£) is said to be a left (resp. right) simple ordered
semigroup if S does not contain proper left (resp. right) ideals of S.
Definition 3.12. An ordered semigroup (S,%£) is a bi-quasi simple ordered semigroup if S has no

proper bi-quasi ideal of S.

4. Bi-interior ideals of ordered semigroups
In this section, we study the properties of bi-interior ideals of ordered semigroups, simple ordered
semigroups and regular ordered semigroups. And we apply S instead (S, % £). Throughout this paper, S is
an ordered semigroup with unity.
Definition 4.1. A non-empty subset B of ordered semigroup S is said to be bi-interior ideal of S if:
() (SBSIC(BSB]I B;
(ii) Foral B and b1 S,b£ ab bl B or (B]= B.

Example 4.1. Let S = {a,b,c,d} be an ordered semigroup with the following multiplication table

b ¢ d

X
jW)

o Q
Q
Q
Q
Q

(3]
Q
Q
o
Q

Let B = {a}
We define the order relation “£ ” as follows:

£:={(a a), (@b), (bb), (c ), (d d)}

Then B is a bi-quasi ideal of ordered semigroup S.

Definition 4.2.  An ordered semigroup S is said to be bi- interior simple ordered semigroup if S has
no bi-interior ideals other than S itself.
Theorem 4.1. Let S be an ordered semigroup. Then the following are hold.
(/) Every left ideal is a bi-interior ideal of S.
(if) Every right ideal is a bi-interior ideal of S.
(iii) Every quasi ideal is a bi-interior ideal of S.
(iv) If L is a bi-interior ideal of ordered semigroup S then LL | L.
(v) Intersection of a right ideal and a left ideal of S is a bi-interior ideal of S.
(vi) If B is a bi-interior ideal of S, then (BS] and (SB] are bi-interior ideals of S.
(vii) If B is a bi-interior ideal and T is a right ideal of S, then B CT is a bi-interior ideal of

semigroup S.
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Corollary 4.1.If A and B are bi-interior ideals of S, then A CB is a bi-interior ideal of S.

Corollary 4.2. Every ideal is a bi-interior ideal of ordered semigroup S.

Theorem 4.2. Let S be a simple ordered semigroup. Every bi-interior ideal is an ideal of S.

Proof. Let S be a simple ordered semigroup and B be a bi- interior ideal of S. Then
(SBS]C(BSB]i B. By considering (SBS]Si (SBS](S]i (SBSS]i (SBS], and
S(SBS]i (S)(SBS]i (SSBS]i (SBS]. Clearly, if x1 (SBS] and y1 S such that y£ x, we have
y 1 (SBS]. Hence (SBS] isanideal of S. Since S is a simple ordered semigroup, then (SBS]= S. We have
(SBS]C(BSB]i B and (SBS]= S, then SC(BSB]| B. Thus (BSB]i B. Since BSB | (BSB]i B,
we have BSB | B. Clearly, (B]= B. Hence the theorem.

Theorem 4.3. Let S be an ordered semigroup. Then S is a bi-interior simple ordered semigroup if and
only if (SaS]C(aSa]= S forall al S.

Proof. Suppose S is a bi-interior simple ordered semigroup and a T S. We have

(S((SaS] G (aSal)S] € (((SaS] C (aSa])S((SaS] G (aSa])]
I ((SI(SaSI(STIC ((aSal(S](aSall
I ((SaSlIC((asall
= (SaS]C (aSal.
Clearly, if x1 (SaS]C(aSa] and y 1 S suchthat y £ x, we have y 1 (SaS]C(aSa]. Hence (SaS]C (aSa]
is a bi-interior ideal of S. Hence (SaS]C(aSa]= S, forall al S.

Conversely suppose that (SaS]C(aSa]= S, forall al S. Let B be a bi-interior ideal of ordered
semigroup S and al B. Consider S = (SaS]C(aSa]l (SBS]C(BSB]i B. Therefore S= B. Hence S is
a bi-interior simple ordered semigroup.

Theorem 4.4. Every bi-ideal of ordered semigroup S is a bi-interior ideal of S.

Proof Let B be a bi-ideal of ordered semigroup S. Then (SBS]C(BSB]i (BSB]i (B]= B.
Clearly, (B]= B. Hence every bi-ideal of ordered semigroup S is a bi-interior ideal of S.

Theorem 4.5.  Every interior ideal of ordered semigroup S is a bi-interior ideal of S.

Proof. Let B be an interior ideal of ordered semigroup S. Then
(SBS]C(BSB]i (SBS]i (B]= B. Clearly, (B]= B.Hence every interior ideal of ordered semigroup S is
a bi-interior ideal of S.

Theorem 4.6. Let S be a regular ordered semigroup. Then every interior ideal of S is an ideal of S.

Proof. Let B be an interior ideal of S. Then SBS| B. By Theorem 3.5, we have B is a
bi- interior ideal of ordered semigroup S. Let x 1 BS. Since S is regular, we have X I (xSX] forall X1 S
Hence X £ xyx for some y1 S. By considering X £ xyx | BSSBS|i SBS. Then x1 (SBS]. And
x£ xyx1 BSSBS| BSB. Hence x1 (BSB]. Therefore BSIi (SBS]G(BSB]i B. Let x1 SB.
Since S is regular, we have x1 (xSx] for all x1 S. Hence x£ Xxyx for some yT S. By considering
xE£ xyx 1 SBSSB | SBS. Thenx 1 (SBS]. And x £ xyx|1 SBSSB i BSB. Then x 1 (BSB]. Therefore
SB i (SBS]C(BSB]i B. Clearly, (B]= B. Hence B is an ideal of regular ordered semigroup S.

2064



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Theorem 4.7. If L is a minimal left ideal and R is a minimal right ideal of ordered semigroup S,
then B = (RL] is a minimal bi-interior ideal of S.

Proof. Let B = (RL] where L is a minimal left ideal and R is a minimal right ideal of ordered
semigroup S. So we have (S(RLISIC((RLIS(RLTIT ((SIRLI(STIC((RLI(SI(RLT]

I ((S(RL)STIC(((RL)S(RL)]
i (S(RL)SICG(RL]
i (RL].

If x1 (RL] and yT S such that y £ x, we have y 1 (RL]. Hence B = (RL] is a bi-interior ideal
of S. Suppose A is a Dbi-interior ideal of S, such that Al B. Consider
(SAll (SB]= (S(RLTIT ((SYRLTIT ((SRLTI ((LN1= (L]1= L, since L isaleftideal of S. Similarly, we
can prove (AS]1 (BS]= ((RLIS]T (RLY(STIT ((RLSTIT ((R]1= (R]= R. Therefore
(SA]= L, (AS]= R. Hence B = (RL]= ((AS](SA]]i (ASSA]i (ASA] and B = (RL]= ((AS](SA]]i
(ASSA] I (SA]l (SAS]. Therefore Bi (ASA]C (SAS]i A. Thus A= B. Hence B is a minimal bi-
interior ideal of S.

Theorem 4.8. Let A and C be subsemigroups of ordered semigroup S and B = (AC]. If A is the
left ideal of S then B is a bi-interior ideal of S

Proof. Let A and C be subsemigroups of ordered semigroup S and B = (AC]. Suppose A is
the left ideal of S. We have
(SBS]= ((ACIS(ACIlI ((ACI(SIACTII ((ACSAC]]i ((ACACI]li ((AC]]= (AC]= B. Therefore
(BSB1C(SBS]i (SBS]i B.Let x1 B and y1 S suchthat y £ x, then y 1 B. Hence B is a bi-interior
ideal of S.

Corollary 4.9. Let A and C be subsemigroup of ordered semigroup S and B = (CA]. If C is the
right ideal then B is a bi-interior ideal of S.

Proof. Let A and C be subsemigroups of ordered semigroup S and B = (CA]. Suppose C is the
right ideal of S. We have (SBS]= ((CAIS(CA]ll ((CAI(SI(CA]li ((CASCA]li ((CSCA]]i
((CAll = (CA]= B. Therefore (BSB]G(SBS]i (SBS]i B. Clearly,if x1 B and y1 S suchthat y £ x,
then yT B. Hence B is a bi-interior ideal of S.

Lemma 4.1. [10] Let S an ordered semigroup. Then S is regular if and only if for every right ideal
R and every leftideal L of S, we have (RL]= (RGL].

Theorem 4.10. S is a regular ordered semigroup if and only if B G/ CL | BIL, for any bi-interior
ideal B, ideal / and left ideal L of S.

Proof- Suppose S is a regular ordered semigroup, B, | and L are bi-interior ideal, ideal and left
ideal of respectively. Let al BC/ GL. Then al (aSa), since S is a regular. Consider al (aSa]
i ((@SalS(aSa]]| (aSaSaSa]i (BSB], and al (aSa] | ((aSalS(aSa]]i (aSaSaSa]i (SBS].

Hence al (BSB]C(SBS]i B. Therefore BG/ CL 1 B.
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Conversely suppose that B G/ GL | BIL, for any bi-interior ideal B, ideal / and left ideal L of S.
Let R bearightideal and L a left ideal of S. Then by assumption, RCL = RCSGL I RSL1 RLI (RL].
Wehave (RL]I R, (RL]1 L. Therefore (RL]i R CL. Hence RCL = (RL]. Thus S is a regular ordered
semigroup.

Corollary 4.11. Let S be an ordered semigroup and € be an idempotent. Then (€S] and (Se] are bi-
interior ideal of S respectively.

Proof. Let S be an ordered semigroup and € be an idempotent. We will show that (eS] and (Se]
are bi-interior ideal of S respectively. Consider (€S](eS]i (eSeS]i (eS] and
(S(eSISIC((eSIS(eSI (eSSeS] i (eS].

If xT (eS] and y1 S suchthat y £ x, wehave y 1 (eS]. Therefore (eS] is a bi-interior ideal of S. We have
(Se](Se]i (SeSe]i (Se] and (S(SelS]C((SelS(Selli (SeSSeli (Se]. If x1 (Se] and y1 S such that
y £ x, wehave y 1 (Se]. Therefore (Se] is a bi-interior ideal of S. Hence the theorem.

Theorem 4.12. Let B be a bi-ideal of ordered semigroup S and / be an interior ideal of S. Then
(B C 1] is a bi-interior ideal of S.

Proof. Suppose B is a bi-ideal of ordered semigroup S and / is an interior ideal of S.

By considering(B C/1(B C/1i (BCI1(BCIi (BBli (B]=B and (BCI1BCI1i (BCIBCI]
i (1171 (/1= 1. Then (BCIYB CI]i BCI [ (BGCI]. Hence (B CI]isasubsemigroup of S. Therefore
(BGI1S(BGI]i (B]S(B]=BSBi B and S(BG/ISi S(/1S= SISi I. Then (BGIIS(BCI]IC
(S(BCIS]i (BIC(]l BCIi (BCI]. Clearly, if xT (BC/]and yT S such that y £ X, then y 1
(B C1]. Hence (B C 1] is a bi-interior ideal of S.

Theorem 4.13. Let S be an ordered semigroup. If S = Sa, for all al S. Then every bi-interior
ideal of S is a quasi-ideal of S.

Proof. Let B be a bi- interior ideal of ordered semigroup S and al B. Then
(SBS]C(BSB]i B. By considering Sal SB, then S| SBI S. Hence SB=S. By considering
(SB]C(BS]= (SBS]G(BSB]i B. Clearly, (B]= B. Therefore B is a quasi-ideal of S. Hence the theorem.

Theorem 4.14. Let S be a regular ordered semigroup. Then B is a bi-interior ideal of S if and only
if (SBS]G(BSB]= B, for all bi-interior ideals B of S.

Proof. Suppose S isaregular ordered semigroup, B is a bi-interiorideal of S and X I B. Then
(SBS]C (BSB]i B. Since x is regular, there exists y1 S such that X £ xyx | BSB and
x £ xyxyx 1 SBS. Therefore x T (SBS]C (BSB]. Hence (SBS]C (BSB]= B.

Conversely suppose that (SBS]C(BSB]= BIL, for all bi- interior ideals B of S. Let
B = RCL, where R isarightideal and L is a left ideal of S. Therefore
(SRCLISIG(RCLIS(RCLII ((RGLIS(RCLIT (RSLI (RLI RGL
since (RL]I L and (RL]I R. Hence B is a bi-interior ideal of S.
Theorem 4.15. The intersection of {B, ‘l T A} bi-interior ideal of an ordered semigroup S is a bi-

interior ideal of S.
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Proof. Let B = | B/ . Then B is a subsemigroup of S. Since B, is a bi-interior ideal of

ITA
S, we have (B,SB, 1C(SB, S1i B, , forall 1T A By considering ((1 B, )S(I B, )1C

(S(1 B,)S]i (B,SB,1G(SB,S], forall | 1 A. Hence

(1, .B)SU ,;,B)HIC(SU ;B )S1i (@ 1128, ). Therefore (BSB]C (SBS]i B. Let x1 B
and y1 S such that y £ X, then ¥ 1 B. Hence B is a bi-interior ideal of S.

Theorem 4.16. Let B be subsemigroup of a regular ordered semigroup S. Then B can be
represented as B = (RL], where R is arightideal and L is a left ideal of S if and only if B is a bi-interior
ideal of B.

Proof. Suppose B = (RL], where R is arightideal and L is a left ideal of regular ordered
semigroup S. We have (BSB]= ((RLIS(RL1]1 ((RLSRL]]i (RL], and (SBS]C
(BSB]i (BSB]l (RL]= B. Clearly, ((R]]= RL. Hence B is a bi-interior ideal of S.

Conversely suppose that B is a bi-interior ideal of regular ordered semigroup S. By Theorem 4.14,
we have (SBS]C(BSB]= B. let R= (BS] and L = (SB]. Consider (BS)Si (BSS)i (BS]= R.
Clearly, (BS]]= (BS], Then(BS]= (R] Then is aright ideal of S. S(SB)| (SSB)i (SSB)i (SB]= L.
Clearly, ((SB]]= SB, Then (SB]= L is a left ideal of S. We have (BS]C (SB]i (SBS]C(BSB]= B, then
(BS]C(SB]i B, thus RCL i B. We have Bi (BS]= R and Bi (SB]= L. Then BI RGL, thus
B = RCL = (RL], since S is a regular semigroup. Hence B can be represented as (RL], where R is the
right ideal and L is the left ideal of S. Hence the theorem.

Theorem 4.17. If B is an interior ideal of regular ordered semigroup S, then B is a bi- quasi ideal
of S.

Proof. Suppose B is an interior ideal of regular ordered semigroup S. By Theorem 4.5, we have
B is a bi- interior ideal of S. Let x1 (SB]. Hence x1 (xSx]. Then X £ XSX for some y1 S. By
considering X £ xyx1 SBSSB | SBS. Then x1 (SBS]. Let x1 (BS]. Therefore Xl (xSx]. Then
XE£ xsx for some y1 S. Consider XE£ xyx1 BSSBS| SBS. Hence x1 (SBS]. Then
(SB1C(BSB]i (SBS1C(BSB]i B and (BS]C(BSB]i (SBS](;(BSB]i B. Hence B is a bi- quasi
ideal of S.

Theorem 3.18. If ordered semigroup S is a left (right) simple ordered semigroup then every bi-interior
ideal of S. is a right (left) ideal of S.

Proof. Let B be a bi- interior ideal of left simple ordered semigroup S. Consider
(SB1(SB]i (SB]. Then S(SB]i (SSB]i (SB]. If x1 (SB] and y1 S such that y £ X, then y T (SB].
And (SB]i S. Therefore (SB] is a left ideal of S. Hence (SB]= S. Then (BS]i (SS]= ((SB]S]
I ((SBS1]i (SBS] and (BS]i (B(BS]li (BSB]. Hence BS| (BS]i (SBS]C (BSB]i B. Therefore
B is a right ideal of S. Let B be a bi- interior ideal of right simple ordered semigroup S. Consider
(BS1(BS]i (BS)]. Then (BS}Si (BSS]i (BS]. If x1 (BS] and yT S such that Y £ X, then y T (BS].
And (BS] i S.  Therefore (BS] is a right ideal of S. Hence (B]=S. Then
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(SB]i (SS]= ((BSB]i ((BSB]]= (BSB] and (SB]i (S(SB1ji (SBSI. Hence
SBi (SB]i (BSB1C(SBS]i B. Therefore B is a left ideal of S.
Corollary 4.3.  If ordered semigroup S is a simple ordered semigroup then bi-interior ideal of S is an

ideal of S.

5. Conclusion

Here we introduced the notion of bi-interior ideal of ordered semigroup as a generalization of ideal, left
ideal, right ideal, bi-ideal, quasi ideal and interior ideal of ordered semigroup and studied some of their properties.
We introduced the notion of bi-interior simple ordered semigroup and characterized the bi-interior simple ordered
semigroup, the bi-interior regular ordered semigroup using bi-interior ideals, we proved every bi-interior ideal of

ordered semigroup is a bi-quasi ideal and studied some of the properties of bi-interior ideals of ordered semigroup.
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ABSTRACT

In this paper, as a further generalization of ideals, we introduce the notion of bi-quasi-interior ideals as
a generalization of bi-ideal, quasi ideal, interior ideal, bi-interior ideal and bi-quasi ideal of ordered semigroup
and study the properties of bi-quasi-interior ideals of ordered semigroup.
KEYWORDS: bi-ideal, quasi-ideal, interior ideal, bi-interior ideal, bi-quasi ideal, bi-quasi-interior ideal, simple
ordered semigroup and regular ordered semigroup.
1. Introduction

The study of ordered semigroup began about 1950 by several authors, the theory of different types of
ideals in semigroup and in ordered semigroup was studies by several researches such as: In The notion of
ordered semigroup was introduced by G. Brikhoff [1]. In 1998, N. Kehayopulu [5] gave some characterization
of quasi-ideals and bi-ideals in completely regular ordered semigroup. In 1999 [4] the concept of interior ideals
was introduced by N. Kehayopulu for ordered semigroups. In 2002, N. Kehayopulu, J. S. Ponizovskii and M.
Tsingelis [3] studies bi-ideals in ordered semigroup and ordered group and introduced the notion of regular
ordered semigroups and simple ordered semigroups. After, N. Kehayopulu [6] studies ideals in ordered
semigroups and decomposition theorem of the left regular ordered semigroup into left simple ordered. In 2008,
Y. Yin and H. Li [10] introduced and characterized the concept of regular and intra-regular semigroup. In 2015,
N. Kehayopulu [7] introduced the notion of quasi-ideals of ordered semigroups. The concept of ordered (m,n)
quasi ideals was introduced by Suthin and Aiyared Iampan [9]. Ronnason Chinram and Winida Yonthanthum
[8] characterized the regularity-preserving element of regular ordered semigroup.In 2018, M. Murali Krishna
Rao [2] studies ideals in semigroup and introduced the notion of bi-quasi-interior ideal as a generalization of
quasi-ideal, bi-ideal and interior ideal of semigroup and studies the properties of quasi-ideal, bi-ideal and

interior ideal of semigroup, simple semigroup and regular semigroup.
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In this paper, as a further generalization of ideals, we introduce the notion bi-quasi-interior ideal as a
generalization of bi-ideal, quasi-ideal, interior ideal, bi-interior ideal and bi-quasi ideal of ordered semigroup
and study the properties of bi-quasi-interior ideal of ordered semigroup and some characterizations of bi-quasi-
interior ideal of ordered semigroup, regular ordered semigroup and simple ordered semigroup.

2. Preliminaries and basic definitions

In this section we will recall some of the fundamental concept and definition, which are necessary for

this paper.
Definition 1 [1] A semigroup (S,-) together with a partial order < ( on .S) this is compatible with semigroup
operation, meaning that for z,y,z € S,
<y =zz<zyand zz < yz
is called an ordered semigroup.
Let (S,,<) be an ordered semigroup. If A and B are non-empty subsets of S, we let
AB={aye S |x6A7y€B}7
(A]:{xeS|x§a for some a € A}.

Definition 2 [8] Let (5,,<) be an ordered semigroup. A non-empty subset A of S is called a subsemigroup
of Sif ab € A forall e,b € A Anelement a of S is called an idempotent if @ < a’. Anelement b c S is
called an inverse of a if a < aba and b < bab. An element e of S is called an identity element of S if

ex =z =ze forany z € S.

Definition 3 [6] Let (5,-,<) be an ordered semigroup. A non-empty subset A of S is called a left (resp,right)
ideal of S if it satisfies the following condition:

(5) SAC A (resp. ASCA). (m)forzecAandyc S, y<z =>ycAdor(Al=A.

Definition 4 [5] A non-empty subset B of an ordered semigroup (5, <) is called a bi-ideal of S if it
satisfies the following condition:

(i) BSBCB.(m)forzeBandyes,y<z=ycB or (B]=B5B.

Definition 5 [4] A subsemigroup B of an ordered semigroup (S,-,<) is called an interior ideal of 5 ifit
satisfies the following condition:

(7)) SBSCB.(i)forzcBandyeS, y<zr =ycB or (B]=B5B.

Definition 6 [7] A non-empty subset B of an ordered semigroup (S,-,<) is called a quasi-ideal of S ifit
satisfies the following condition:

(#) (SBIN(BS]cB. (@) forzeBandycS,y<z=yecB or (B]=B8B

Definition 7 [3] An ordered semigroup (5,-,<) is called a regular if for every a € S there exists z € .5 such

that a < aza. Equivalent definition:

(i) AC(ASA](VACS). (i) a € (aSa] (Va € 8).
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Definition 8 [3] An ordered semigroup (S, <) is said to be a left (respectively. right) simple ordered
semigroup if S dose not contain proper left (respectively. right) ideal of S.
Definition 9 A non-empty subset B of an ordered semigroup S is said to be bi-interior ideal of S if it
satisfies the following condition:
() (SBS]N(BSB]|CB. (%) forac Band becS,b<a=bc b or (B]=B.
Definition 10 A subsemigroup A of an ordered semigroup (5, <) is called a left (respectively. right) bi-
quasi ideal of S’ if it satisfies the following condition:
(i) (SA]N(ASA] C A (respectively. (AS]N(ASA] C A);
(#5) forac Aand beS,b<a=becAor (4 =A
Definition 11 A subsemigroup A of an ordered semigroup (5,-, <) is called a bi-quasi ideal of S if Aisa
left bi-quasi ideal and a right bi-quasi ideal of S .
Lemma 1 [9] Let S be an ordered semigroup, A and B are subsets of S. Then the following statements hold.
(1) AC(A]. () ((A]] = (4]. (@) If AC B, then(A] C(B]. (iv) (AN B] C(AN(B]. (v) (AUB] C(4U(B].
(vi) (A)(B] € (AB]. (vir) ((A](B]] = (AB].
3. Bi-quasi-interior ideals of ordered semigroup

In this section, we introduce the notion of bi-quasi-interior ideal as a generalization of bi-ideal and
quasi-ideal of ordered semigroup and study the properties of bi-quasi-interior ideals of ordered semigroup.
Definition 3.1 A non-empty subset B of an ordered semigroup M is said to be a bi-quasi-interior ideal of M
if it satisfies the following condition:
(i) (BMBMB)C B. (i) forac B and bc M,b<a=b¢c B or (B]=B.
Example 3.1. The ordered semigroup M = {a,b,c,d} and B = {a}. Define operation - on M by the

following table;

b la a a a

c|la a b a

d|la a b b
Define a relation < on M by <:{(a,a),(a,b),(b,b),(c,c),(d,d)}. Then B is a bi-quasi-interior ideal of M.

Theorem 3.1 Every bi-ideal of ordered semigroup M is a bi-quasi-interior ideal of ordered semigroup M.
Theorem 3.2 Every interior ideal of ordered semigroup M is a bi-quasi-interior ideal of ordered semigroup M.
Theorem 3.3 Let M be an ordered semigroup. Every left ideal is a bi-quasi-interior ideal of M.

Corollary 3.1 Let M be an ordered semigroup. Every right ideal is a bi-quasi-interior ideal of M.

Corollary 3.2 Let M be an ordered semigroup. Every ideal is a bi-quasi-interior ideal of M.
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Theorem 3.4 Let M be an ordered semigroup. Every quasi-ideal is a bi-quasi-interior ideal of M.

Theorem 3.5 Let M be an ordered semigroup. Intersection of a right ideal and a left ideal of M is a bi-quasi-
interior ideal of M.

Theorem 3.6 Let M be an ordered semigroup. If L is a left ideal and is a right ideal of ordered semigroup
M and B =(RL] then B is a bi-quasi-interior ideal of M.

Theorem 3.7 Let M be an ordered semigroup. If B is a bi-quasi-interior ideal and T is a non-empty subset of
M such that (BT)] is a subsemigroup of M then (BT] is a bi-quasi-interior ideal of M.

Proof. Assume that B is a bi-quasi-interior ideal and 7 is a non-empty subset of M and (BT] isa
subsemigroup of M. Then ((BT|M(BT)|M(BT]] C (BMIM(BM|M(BT]] € (BMBMBT] C (BT]. Thus
((BTIM(BT\M(BT]] € (BT]. Let 2 € (BT] and y € M be such that y < z. Since z € (BT], we have

z <z forsome z € BT. Then y <z <z, which implies that y € (BT]. Hence (BT] is a bi-quasi-interior
ideal of M.

Theorem 3.8 The intersection of a bi-quasi-interior ideal B of ordered semigroup M and aright ideal A of
M is always bi-quasi-interior ideal of M.

Proof. Assumethat C = BN A, where B is a bi-quasi-interior ideal of M and A is a right ideal of M.
Now, (CMCMC] C (BMBMB)] C B and (CMCMC] C (AMAMA] C(AAA] C (A] = A Itis clear that
(CMCMC] CBNA=C. Let ze€C and y € M suchthat y <z Since z € BN A, we have y € B and

y € A The assumption applies y € C. Hence the intersection of a bi-quasi-interior ideal B of ordered
semigroup M and arightideal A of M is always bi-quasi-interior ideal of M.

Theorem 3.9 Let A and C be bi-quasi-interior ideal of ordered semigroup M and B = (AC]. If CC =C
then B is bi-quasi-interior ideal of M.

Proof. Let A and C be bi-quasi-interior ideal of ordered semigroup M and B = (AC]. We have
BB=(AC|(AC] C(ACAC]) C(ACCAC]) C(ACCCAC] C(ACMCMC] C(AC] = B. Thus B=(AC] is
a subsemigroup of M. Now, (BMBMB] = ((ACIM(ACIM(AC]] € ((ACMACMAC]] € (ACMACMAC]
C(AMAMAC]) C(AC])=B. Let z € (AC] and y € M be such that y < z. Since z € (AC], we have z < z
for some z € AC. Then y <z <z, which implies that y € (AC]. Hence B is a bi-quasi-interior ideal of M.
Corollary 3.3 Let 4 and C be a bi-quasi-interior ideal of ordered semigroup M and B = (CA]. If CC =C
then B is bi-quasi-interior ideal of M.

Theorem 3.10 Let A and C' be subsemigroup of M and B =(AC]. If A isaleftideal of M then B isa
bi-quasi-interior ideal of M.

Proof. Let A and C be subsemigroup of M and B = (AC]. Suppose that A is a left ideal of M. We see
that BB = (AC|(AC] C(ACAC]) C(AMAC] C(AAC] C(AC] = B. Therefore B=(AC] isa

subsemigroup of M. Now, (BMBMB] = ((ACIM(ACI\M(AC]] € ((ACMACMAC]] C(ACMACMAC]
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C(AC]=B Let z € (AC] and y € M besuchthat y <z Since z € (AC], we have z <z for some

z € AC. Then y <z < 2, which implies that y € (AC]. Hence B is a bi-quasi-interior ideal of M.
Corollary 3.4 Let A and C be a subsemigroup of M and B = (AC]. If Aisarightideal then B is abi-
quasi-interior ideal of M.

Theorem 3.11 B is a bi-quasi-interior ideal of ordered semigroup M ifand only if B is aleft ideal of some
right ideal of an ordered semigroup M.
Proof. Assume that B is a bi-quasi-interior ideal of an ordered semigroup M. Then (BMBMB]C B.

It follow that (BMBM|M = (BMBM](M] C (BMBMM] C (BMBM]. Letz € (BMBM] and y € M be such
that y < z. Since z € (BMBM], we have = < z for some z € BMBM. Then y <z < z, which implies that
y € (BMBM]. Therefore (BMBM] is aright ideal of M. And(BMBM|B = (BMBM|(B] € (BMBMB)|

C (B] = B.Thus B is a left ideal of some right ideal of M.

Conversely, assume that B is a left ideal of a right ideal B of M. Wehave RM C R and RB C B. Then
(BMBMB] C (RMMMB] C (RMB] C (RB] C(B]= B. That (BMBMB]C B. Let z € B and y € M such
that y <z, then y € B. Hence B is a bi-quasi-interior ideal of M.

Corollary 3.5 B is a bi-quasi-interior ideal of an ordered semigroup M if and only if B is a right ideal of
some left ideal of an ordered semigroup.

Theorem 3.12 If B is a bi-quasi-interior ideal of an ordered semigroup M, T' is a subsemigroup of M and
T C Bthen (BT] is a bi-quasi-interior ideal of M.

Proof. Assume that B is a bi-quasi-interior ideal of an ordered semigroup M, T is a subsemigroup of M and
T C B.Then, (BT|(BT]C (BIBT] € (BT]. Thus (BT)] is a subsemigroup of 3. Now,
((BT\M(BT|\M(BT))| € (BTMBTMBT)| € (BMBMBT]| C(BT]. Let 2 € (BT] and y € M be such that

y <z Since z € (BT], we have z < z for some z € BT. Then y < z < z, which implies that y € (BT].
Hence (BT is a bi-quasi-interior ideal of M.

Theorem 3.13 Let B be abi-ideal of an ordered semigroup M and I be an interior ideal of M. Then
(BN1) is a bi-quasi-interior ideal of M.

Proof. Let M is an ordered semigroup. Suppose that B is a bi-ideal of M and I is an interior ideal of M.
Then (BNI)(BNI)C BB C B and (BNI)(BNI)CII CI. Therefore (BNI)(BNI)C BNI.

Hence (BN 1) is a subsemigroup of M. Now, (BNI)M(BNI)M(BNI)| C (BMBMB] C (BMMMB]
C(BMB] C(B]|=B and (BNI)M(BNI)M(BNI)| C (IMIMI| C (IMMMI|C (IMI|C(]=1.

Thus (BNDHMBNDHMBND]C(BNI). Let z € BNT and y € M suchthat y <z, then y € BN 1.
Hence BN I is a bi-quasi-interior ideal of M.

Theorem 3.14 Let M be an ordered semigroup. If M = (Ma] for all a € M, then every bi-quasi-interior
ideal of M is a quasi ideal of M.

Proof. Let B is a bi-quasi-interior ideal of ordered semigroup M and a € B. Then (BMBMB] C B.
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Wehave M = (Ma] C (MB],a € B. Ttis clear that M C (MB] C (MM] C (M]= M. Hence (MB] = M.
We have (BM|= (BMB] = (BMBM] = (BMBBB] C (BMBMB] C B. Therefore (MB]N(BM]C M NB=B.
Clearly, if z € B and y € M such that y <z, then y € B. Hence B is a bi-quasi-interior ideal of M.

Theorem 3.15 The intersection of bi-quasi-interior ideal B, |)\ € A ofan ordered semigroup M is a bi-

quasi-interior ideal of M.

Proof Let B = ﬂ B, Then B is a subsemigroup of M. Since B, is a bi-quasi-interior ideal of M, we get

AcA

(B,MB,MB ] C B, forall A€ AHence (("\B)M(\B)M(\B)IC(\B,=B Let zc B and y e M
such that y <z, then y € B. Therefore B is a bi-quasi-interior ideal of M.
Theorem 3.16 Let B be an interior ideal of ordered semigroup M, e € B and € be an idempotent. Then
(eB] is a bi-quasi-interior ideal of M.
Proof. Let B be an interior ideal of ordered semigroup M, obviously (eM] is a subsemigroup of M. By
considering (eM|M(eM] C (eM](M](eM] C (eMMeM] C (eM]. Let = € (eM] and y € M be such that y <=z
Since z € (eM], wehave z <z forsome z € eM. Then y <z <z, which implies that y € (eM]. Hence
(eM] is a bi-ideal of M. Suppose that = € BN (eM], then z € B and z € (eM]. Since = € (eM], we have
z <ey, forsome y € M. Then z <ey <eey <eeey < eeeey € eBBBM C eBMBM C eBB C eB. Hence
z € (eB]. Therefore BN (eM]C eB}. Since (eB] € (B] = B and (eB] C (eM], we have (eB] C BN (eM].
This show that BN (ed] = (eB]. By theorem 3.13 we get that (eB] is a bi-quasi-interior ideal of M.
Corollary 3.6 Let M be an ordered semigroup and e be an idempotent. Then (eM] and (Me] are bi-quasi-
interior ideal of M.
Theorem 3.17 If B be a left bi-quasi ideal of ordered semigroup M, then B is a bi-quasi-interior ideal of M.
Proof. Assume that B is a left bi-quasi ideal of ordered semigroup M. Now, (BMBMB] C (MB] and
(BMBMB] C (BMB]. We have (BMBMB] C (MB]N(BMB] C B. Clearly, if x € B and y € M such that
y <z ,then y € B. Hence B is a bi-quasi-interior ideal of M.
Corollary 3.7 If B be aright bi-quasi ideal of ordered semigroup M, then B is a bi-quasi-interior ideal of M.
Corollary 3.8 If B be a bi-quasi ideal of ordered semigroup M, then B is a bi-quasi-interior ideal of M.
Theorem 3.18 If B be a bi-interior ideal of ordered semigroup M, then B is a bi-quasi-interior ideal of M.
Proof. Suppose that B is a bi-interior ideal of ordered semigroup M. We see that (BMBMB] C (MBM] and
(BMBMB|] C (BMB], we obtain (BMBMB] C (MBM]N(BMB] C B.Clearly, if z € B and y € M such that
y <z, then y € B. This proves that B is a bi-quasi-interior ideal of M.

We introduce the notion of bi-quasi-interior simple ordered semigroup and characterize the bi-quasi-
interior simple ordered semigroup using bi-quasi-interior ideals of ordered semigroup and study the properties

of minimal bi-quasi-interior ideal of ordered semigroup.
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Definition 3.2 An ordered semigroup M is said to be bi-quasi-interior simple ordered semigroup if M has no
bi-quasi-interior ideals other than M itself.
Theorem 3.19 Let M be a simple ordered semigroup. Every bi-quasi-interior ideal is a bi-ideal of M.
Proof. Let B be a bi-quasi-interior ideal of a simple ordered semigroup M. Then (MBM|M C (MBMM]
C (MBM]and M(MBM)C (MMBM]C (MBM]. Let z € (MBM] and y € M be such that y < z. Since
x € (MBM], we have z < z for some 2z € MBM. Then y < z < z, which implies that y € (MBM].
Therefore (MBM] is an ideal of M. Since M is a simple ordered semigroup, We have (MBM] = M. Now
we prove that B is a bi-ideal of M. Consider BMB C (BMB] = (B(MBM|B] < (BMBMB]
C (B(MBM)B(MBM)B] C (BMBMBMBMB)] C (BMBM(BMBMB|| C (BMBMB] C B. Clearly,if z € B
and y € M suchthat y <z ,then y € B. It implies that B is a bi ideal of M. Hence the theorem is prove.
Theorem 3.20 Let M be an ordered semigroup. Then M is a bi-quasi-interior simple ordered semigroup if
and only if (a)qu =M, forall a € M, where (“)qu is bi-quasi-interior ideal generated by a.
Proof. Let M be an ordered semigroup. Suppose that (a)bqZ is bi-quasi-interior ideal generated by a. and M
is a bi-quasi-interior simple ordered semigroup.Then (a)w =M, forall a € M.
Conversely, suppose B is a bi-quasi-interior of ordered semigroup M and (a)bqt =M, forall a € M.Letb e B.
then <b)bqi C B implies M = (b)qu’ C B C M. Therefore M is a bi-quasi-interior simple ordered semigroup.
Theorem 3.21 Let M be an ordered semigroup. M is a bi-quasi-interior simple ordered semigroup if and
only if <a> =M, forall a € M and where <a> is the smallest bi-quasi-interior ideal generated by a.
Proof. Let M be an ordered semigroup. Suppose that M 1is a bi-quasi-interior simple ordered semigroup,
a € M and B = (Ma]. Then B is aleft ideal of M. By theorem 3.3 B a bi-quasi-interior ideal of M.
Therefore B = M. Hence (Ma] = M, forall a € M.
(Ma] C <a> C M,
M C(a)C M,
M= <a>.

Suppose <a> is the smallest bi-quasi-interior ideal of M generated by a, <a> = M, A isabi-quasi-interior
ideal and a € A Then, <a> CACM,

MCACM
Hence A = M. Hence M is a bi-quasi-interior simple ordered semigroup.
Theorem 3.22 Let M be an ordered semigroup. Then M is a bi-quasi-interior simple ordered semigroup if
and only if (aMaMa]= M, forall a € M.
Proof. Suppose that M is a bi-quasi-interior simple ordered semigroup and a € M. Now,
((aMaMa]M(aMaMa)M(aMaMa]] C (aMadMaMaMaMaMaMaM] C (aMaMa].Letz € (aMaMa]and y € M
be such that y < z. Since z € (eMaMa|, we have z < z for some z € aMaMa. Then y <z < 2, which

implies that y € (eMaMa]. Hence (aMaMa] is a bi-quasi-interior ideal of M.
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Conversely, suppose (aMaMa]= M, forall a € M. Let B be a bi-quasi-interior ideal of ordered semigroup
M and a € B Then, M = (aMaMa] C (BMBMB]C B. So M = B, which implies that A is a bi-quasi-
interior simple ordered semigroup.

Definition 3.3 An ordered semigroup is a left(right) simple ordered semigroup if M has no proper left(right)
ideal of M.

Theorem 3.23 If ordered semigroup M is left simple ordered semigroup then every bi-quasi-interior ideal of
M is aright ideal of M.

Proof. Let B be a bi-quasi-interior ideal of left simple ordered semigroup. It is easy to see that (MB] is a left
ideal of M and (MB] C M. Let z € (MB] and y € M be such that y < z. Since x € (MB], we have z <z
for some z € MB. Then y <z <z, which implies that y € (MB]. Therefore (MB] = M. Since BM

= B(MB] = B((MB]B] € B((MB|M] = B((MB](MB]] € (BMBMB] C B. So BM C B. Hence every bi-
quasi-interior ideal is a right ideal of M.

Corollary 3.9 If ordered semigroup M is right simple ordered semigroup then every bi-quasi-interior ideal of
M is aleft ideal of M.

Corollary 3.10 Every bi-quasi-interior ideal of left and right simple ordered semigroup M is an ideal of M.

Theorem 3.24 Let M be an ordered semigroup and B be a bi-quasi-interior ideal of M. Then B is minimal
bi-quasi-interior ideal of M if and only if B is a bi-quasi-interior simple ordered semigroup.

Proof. Let B be a minimal bi-quasi-interior ideal of ordered semigroup M and C' be bi-quasi-interior ideal of
B. Then (CBCBC] C C. Now, ((CBCBC|M(CBCBC|M(CBCBC|| C (CBCBCMCBCBCMCBCBC]

C (C(BMBMB|C(BMBMBIC] € ((C|(BMBMB](C|(BMBMB|(C]] € (CBCBC] C C. Clearly, if

z € (CBCBC] and y € M besuchthat y < z. Since z € (CBCBC], we have z < z for some z € CBCBC.
Then y <« < 2z, which implies that y € (CBCBC]. This show that (CBCBC] is a bi-quasi-interior ideal of
M. Since C is a bi-quasi-interior ideal of B then B = (CBCBC|C C. So B=C.

Conversely, assume B is a bi-quasi-interior simple ordered semigroup of M. Let C' be a bi-quasi-interior
ideal of M and C' € B. Then we have ¢ = (CBCBC] C (CMCMC] C (BMBMB]C B. So B=C. Since B
is a bi-quasi-interior simple ordered semigroup. Hence B is a minimal bi-quasi-interior ideal of M.

Theorem 3.25 Let M be an ordered semigroup and B = (RL], where L and R are minimal left ideal and
right ideal of M respectively. Then B is a minimal bi-quasi-interior ideal of M.

Proof. Let M be an ordered semigroup and B is a bi-quasi-interior ideal of M.Then (BMBMB]

C ((RLIM(RL\M(RL]] € (RMMRLMML)] C (RMRLML] C (RRLL] C (RL) = (B]. Let z ¢ (RL] and

y € M be such that y <=z. Since z € (RL], we have z <z forsome z € RL. Then y <z <z, which
implies that y € (RL]. Hence B = (RL] is bi-quasi-interior ideal of M. Let A be a bi-quasi-interior ideal of
M. Suchthat A C B. Itis obvious to see that (MA] is a left ideal and (AM] is a right of M. Then

(MA]C (MB] C(M(RL]) C(MRL] C(ML]C L,since L is aleftideal of M. Similarly, we can prove
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(AM])C (BM] € ((RLIM] C(RLM] < (RM]C R, since R isaright ideal of . Using the minimality of L
and R, we get (MA]= L and (AM]= R. Now, B = (RL] = (AM](MA]] C((AMMA]] C ((BMMB]]

C ((RL)MM(RL]] € (RLMMRL] < ((AM|(MAM(MA]] € (AMMAMMA] C(AMAMA] C A So A=B.
Hence B is a minimal bi-quasi-interior ideal of M.

Theorem 3.26 Let M be aregular ordered semigroup. Then every interior ideal of M is an ideal of M.
Proof. Let B be an interior ideal of M by theorem 3.2, we have B is a bi-quasi interior ideal of M. Then
(BMBMB] C B. Since M isregular, we have BM C (BMBIM C (BMBM)| C (BM(BMBIM)]

C (BMBMBM] C (BMBM(BMBIM) € (BMBMBMBM)] C (BMBMB] C B and MB C M(BMB]

C (MBMB] C (MBMBMB)] C (MBMBMBMB)] C (BMBMB] C B.Clearly, if z € B and y € M such that
y <z, then y € B. Hence the theorem is proved.

Theorem 3.27 [10] M is regular ordered semigroup if and only if AB = AN B for any right ideal A and lefi
ideal B of ordered semigroup M.

Theorem 3.28 Let M be a regular ordered semigroup. Then B is bi-quasi-interior ideal of M if and only if
(BMBMB] = B, for all bi-quasi-interior ideal of M.

Proof. Suppose that M is a regular ordered semigroup, B is bi-quasi-interior ideal of M and x € B. Then
(BMBMB] C B and there exists y € M such that z < zyr < zyzyr € BMBMB. This show that

z € (BMBMB). Hence (BMBMB] = B.

Conversely, suppose (BMBMB] = B, for all B is bi-quasi-interior ideal of M.Let B= RN L, where R isa
right ideal and L is a left ideal of M. Therefore RNL = ((RNL)M(RNL)MRNL)] C(RMLML)
C(RLIC RNL, since (RL]C (L]= L and (RL]C (R]= R. This show that RN L = (RL].

Hence by theorem 3.27, M is a regular ordered semigroup.

Theorem 3.29 Let B be a subsemigroup of regular ordered semigroup M then B can be represented as

B =(RL],where R isarightideal and L is a left ideal of M if and only if B is a bi-quasi-interior ideal of M.
Proof. Suppose that B = (RL], where R is arightideal and L is a left ideal of M. The following holds
(BMBMB] = ((RLIM(RL|M(RL]] € (RLMRLMRL] C (RL]= B. Let x ¢ (RL] and y € M be such that

y < z. Since z € (RL], wehave r <z forsome z € RL Then y <z < 2z, which implies that y € (RL].
Thus B is a bi-quasi-interior ideal of ordered semigroup M. Conversely, suppose that B is a bi-quasi-interior
ideal of regular ordered M. By theorem 3.28, we have (BMBMB] = B. Setting R = (BM] and L =(MB].
Then R = (BM] is aright ideal of M and L = (MB] is a left ideal of M. The following hold

(BM]N (MB] = (BM)(MB] C (BMMB] C (BMBMB] = B. Hence RN L = (BM]N(MB]C B. Since

BC (BM]=R and BC (MB]= L,wehave BC RN L. Itisclearthat B=RNL =(RL]. Thus B can
represented as (RL], where R is arightideal and I is a left ideal of M. Hence the theorem is proved.
Theorem 3.30 M is regular ordered semigroup if and only if BN I N L C(BIL], for any bi-quasi-interior

ideal B, ideal I, and left ideal of M.
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Proof. Suppose that M be a regular ordered semigroup, B, I and L are bi-quasi-interior ideal, ideal and left
ideal of M respectively. Let a € BNINL. Since M is a regular, we have a € (aMa]. So a < aya for some
y € M. Thena < aya <ayaya € BMIML C BIL. Thus a € (BIL]. Itis clear that BN I N L C(BIL].
Conversely, suppose that BN I N L C (BIL], for any bi-quasi-interior ideal B ,ideal I and left ideal L of
M. Let R bearightideal and L be aleftideal of M. Then by assumption RNL=RNMNL
C (RML) C (RL]. Wehave (RL] C (RM]C(R]= R and (RL]C (ML) C (L] = L. Therefore (RL] C RN L.
4. Conclusion
Here we introduced the notion of bi-quasi-interior ideal of ordered semigroup as a generalization of
bi-ideal, quasi ideal, interior ideal, bi-interior ideal and bi-quasi ideal of ordered semigroup and studied some of
their properties. We introduced the notion of bi-quasi-interior simple ordered semigroup and characterized bi-
quasi-interior simple ordered semigroup, regular ordered semigroup using bi-quasi-interior ideals of ordered
semigroup. We proved every bi-quasi ideal of ordered semigroup and bi-interior ideal of ordered semigroup are
bi-quasi-interior ideal. In continuity of this paper, we study bi-quasi-interior ideals of gamma ordered
semigroup, ordered semihypergroup.
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ABSTRACT

In this paper, as a further generalization of hyperideal, we introduce the notion of bi- quasi- interior
hyperideal as a generalization of bi-hyperideal, quasi hyperideal, interior hyper-ideal, bi-interior hyperideal and
bi-quasi hyperideal of ordered semihypergroup and study the properties of bi-quasi-interior hyperideal of ordered

semihypergroup.

Keywords: bi-hyperideal, quasi hyperideal, interior hyperideal, bi- interior hyperideal, bi- quasi hyperideal, bi-

quasi-interior hyperideal, regular ordered semihypergroup, simple ordered semihypergroup

1. Introduction

The first step of the development of hyperstructure theory, in particular hypergroup theory, can be traced
back to the 8" Congress of Scandinavian Mathematicians in 1934, when Marty [ 1] introduced the concept of
hypergroups, analyzed its properties and applied it to groups, rational fractions and algebraic functions. Later on,
people have observed that hyperstructures have many applications to several branches of both pure and applied
sciences [2,3]. In particular, semihypergroups are the simplest algebraic hyperstructures which possess the
properties of closure and associativity. Nowadays many scholars have studied different aspects of
semihypergroups. The concept of ordering hypergroups investigated by Chvalina [22], as a special class of
hypergroups and studied by him and many others. Heidari and Davvaz[16], applied the theory of hyper-strudtures
to ordered semigroups and introduced the concepts of ordered semihypergroups, which is a generalization of

ordersemigroups. Heiderde semihypergroups, also studied hyperideals of ordered semihyper-groups in[ 16].
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Changphas and Davvaz introduced the concepts of bi- hyperideal and quasi hyperideals in ordered
semihypergrops[20].

In 2018, M. Murali Krisna Rao[ 2] studies ideals in semigroup and introduced the notion of bi- quasi-
interior ideal as generalization of quasi ideal, bi-ideal and interior ideal of semigroup and studies the properties
of quasi-ideal, bi-ideal and interior ideal of semigroup, simple semigroup and regular semigroup.

In this paper, as a further generalization of hyperideal, we introduce the notion of bi- quasi- interior
hyperideal as a generalization of bi-hyperideal, quasi hyperideal, interior hyperideal, bi- interior hyperideal and
bi-quasi hyperideal, of ordered semihypergroup and study the properties of bi-quasi-interior hyperideal of ordered
semihypergroup and some characterizations of bi- quasi- interior hyperideal of ordered semihypergroup, regular

ordered semihypergroup and simple ordered semihypergroup.

2. Preliminaries and basic definitions

In this section we will recall some of the fundamental concepts and definitions, which are necessary
for this paper.

The concept of ordering hypergroups investigated by Chvalina[3] as a special of hypergroups and
studied by himand many othetrs. In [5] Heidari and Davvaz studied a semihypergroup (M, 0) besides a binary
relation £ where £ is a partial order relation such that satisfies the monotone condition.

Let M be a nonempty set. A mapping 0: M~ M ® P (M) where P (M) denotes the family of all
nonempty subsets of M, is called a hyperoperation on M. The couple (M, 0) is called a hypergroupoid. In the

above definition, if A and B are two nonempty subsets of S and X 1S, then we denote A 0B = U aosb
al Abl B

Xx0A = {x} 0A and Aox = Ao{x}. A hypergroupoid (S,0) is called a semihypergroup if for every

x,y,zin S, xo(yoz)= (xoy)oz Thatis, |J xou= |J voz In[5], Heidari and Davvaz studied a

ol you W xay
semihypergroup (M, 0) besides a binary relation £ , where £ is a partial order relation such that satisfies the
monotone condition. Indeed, an ordered semihypergroup (S, 0,£ ) is a semihypergroup (M, 0) together with a
partial order £ that is compatible with the hyperoperation on, meaning that for any x,y,z in M,

xXEyb zox£ zoy and X0Z£ yoz Here, ZOXE Z0y means forany @l z0X there exists

b1 zoy suchthat @ £ b. The case X 0Z£ y 0Z is defined similarly.

Note that the concept of ordered semihypergroups is a generalization of the concept of ordered semi-
groups [11,[6],[7] Indeed, every ordered semigroup is an of ordered semihypergroups. For a nonempty subset
A of an ordered semihypergroup (M,0,£) we write (A]= {x1 M |X £ a forsome x 1 A}.

The following is easy to sec for nonempty subsets A , B of an ordered semihypergroup (M,0,£); (i) Al (A].
(i) Al Bb (All (B]. (i) (Alo(B]i (AoBl. (iv) ((Alo(B]l= (AoB]. (v) (A]JE(B]= (AEBI].
Definition 1[12] An ordered semihypergroup (M, 0,£) is called an ordered hypergroup if (M, 0) is a
hypergroup. In fact, forall @ in M, Wehave aoM = M oa= M.

Definition 2 A nonempty subset A of an ordered semihypergroup (M,0,£) is called idempotent if

A= (AOAl
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Definition 3[12] A nonempty subset A of an ordered semihypergroup (M, 0,£) is called a subsemihypergroup
of S if AAT A

Definition 4[12] A nonempty subset A of an ordered semihypergroup (M, 0,£) is called a left (respectively,
right) hyperideal of M if it satisfies the following condition:

()M oAl A (respectively, AoM | A). (i) If xT A and y1 M suchthat y£ x then y1 A, if A

both a left and right hypergroup of M, then it is called a two-sided hyperideal of M, or a hyperideal of M.

Example. 2.1 We have M = {a,b,c,d} and B = {a,b,c}. Define operation 0 on M by the following table;

o | a b c d
al|la {abt {ac

b |a f{ab A{ac a
c |a fab A{ac a
d |a f{ab {ac a

£ = {a,a},{bb},{cc},{d,d},{ba},{ca}. Then B is ahyperideal of M.

Definition 5[11] An ordered semihypergroup (M,0,£) is called regular if for every @l M there exists
x1 M suchthat @£ @ 0x 0a. Ifit satisfies the following conditions:

(Al (AoMoAL," Al M. (i) al (aoMoa],"al M.

Definition 6[11] A subsemihypergroup A of an ordered semihypergroup (M,0,£) is called an interior

hyperideal of M if it satisfies the following condition:
i) MoAoMi A. Gi) I1f x1 A and y1 M suchthat y £ x ,than y1 A.
Definition 7[12] A nonempty subset A of an ordered semihypergroup (M, 0,£) is called quasi-hyperideal of
M if it satisfies the following condition:
() (M 0A)C(AoM)i A. (i) If xT Aand yT M suchthat y£ X, than y 1 A.
Definition 8[12] A nonempty subset A of an ordered semihypergroup (M, 0,£) is called a bi-hyperideal of
M if it satisfies the following condition:
(i) AoM oAl A. i) 1f xT A and y1 M suchthat y £ x,than y1 A.
Definition 9 A subsemihypergroup A of an ordered semihypergroup (M, 0,£) is called a bi—interior hyperideal
of S if'it satisfies following condition:
(@) (M oAoM)C(AoM oA)i A. (i) If xT A and y1 M suchthat y £ x,than y1 A.
Definition 10 A subsemihypergroup B of an ordered semihypergroup (M, 0,£) is called a left (right) bi-quasi
hyperideal of M if it satisfies following condition:
()(M 0A)C(AoM 0A)i A, (AoM)GC(AoM oA)i A. Gi)If xT A and yT M suchthat y £ x ,
than y 1 A.

And, a non-empty subset A of M calleda bi-quasi hyperideal of M if it both a left bi-quasi

hyperideal and right bi-quasi hyperideal of M.
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3. Research Methodology

In this section we introduce the notion of bi-quasi-interior hyperideal as a generalization of bi-
hyperideal, quasi-hyperideal and interior hyperideal of ordered semihypergroup and study the properties of bi-
quasi-interior hyperideal of ordered semihypergroup.
Definition 3.1 A non-empty subset B of ordered semihypergroup (M, 0,£) is called a bi-quasi-interior
hyperideal of S if it satisfies the following condition;
() (BoM oBoMoB]i B.(i)If x] B and y1 M suchthat y £ x,than y1 B.

Example. 3.1 We have M = {a,b,c,d, f} and B = {a,}. Define operation 0 on M by the following table;
a b c d f

a a a a
{a,b} a {a,d} a
{a,f} {a,c} {a,c} {a,f}
{ab} {ad} {ad {ab}
{a,f} a {a,c} a

-~ Q O T 9 |O
QO O O D

£= {a,a}{bb}{cci{d,d}{f,f}{a,b}{a,c}{a,d}{a, f}. Then B is a bi-quasi-interior hyperideal of M.
Theorem 3.1 Every bi-hyperideal of ordered semihypergroup M is a bi-quasi-interior hyperideal of ordered
semihypergroup M .

Proof. Let B be bi-hyperideal of ordered semihypergroupM. Then B oM 0B | B. Therefore

(BoM oB oM oB]i (BoM oB]i (B]= B.Hence (BoM oBoM oB]i B.1fx1 B and y1 M
such that y £ X, we have y 1 B. Hence B is bi-quasi-interior hyperideal of M.

Theorem 3.2 Every interior hyperideal of ordered semihypergroup M is a bi-quasi-interior hyperideal of
ordered semihypergroup M.

Theorem 3.3 Let M be an ordered semihypergroup. Every left hyperideal is a bi-quasi-interior of M .
Corollary 3.1 Let M be an ordered semihypergroup. Every right hyperideal is a bi-quasi-interior hyperideal
of M.

Corollary 3.2 Let M be an ordered semihypergroup. Every hyperideal is a bi-quasi-interior hyperideal of M.
Theorem 3.4 Let M be an ordered semihypergroup. Every quasi hyperideal is a bi-quasi-interior hyperideal of M.
Theorem 3.5 Let M be an ordered semihypergroup. Intersection of a right hyperideal and a left hyperideal of
M is a bi-quasi-interior hyperideal of M.

Theorem 3.6 Let M be an ordered semihypergroup. If L is a left hyperideal and R is a right hyperideal of
ordered semihypergroup M and B = (RoL] then B is a bi-quasi-interior hyperideal of M.

Theorem 3.7 Let M be an ordered semihypergroup. If B is a bi-quasi-interior hyperideal and T is a non-
empty subset of M such that (B 0T ] is a subsemihypergroup of M. Then (B 0T ] is a bi-quasi-interior
hyperideal of M.

Theorem 3.8 The intersection of a bi-quasi-interior hyperideal B of ordered semihypergroup M and a right

hyperideal A of M is always bi-quasi-interior hyperideal of M.

2083



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Theorem 3.9 Let A and C be a bi-quasi-interior hyperideal of ordered semihypergroup M and
B = (AoC]. If C oC = C then B is bi-quasi-interior hyperideal of M .
Proof. Let Aand C be a bi-quasi-interior hyperideal of ordered semihypergroup M and B = (AoC]. We
have BoB = (AoCJ]o(AoC]i (AoCoAoC]i (AoCoCoAoC]i (AoCoCoCoAoC]
i (AoCoMoC oM oC]i (AoC]= B. Thus B = (A 0oC] is a subsemihypergroup of M. Now,
(BoM oBoMoB] = ((AoCloM o(AoC]loM o(AoC]]i (AoC oM oAoCoMoAoC]]
i (AoCoMoAoCoMoAoC]i (AoMoAoMoAoC]i (AoC]=B. Let x1 (AoC] and
y T M besuch that y £ x. Since y T (AoC], wehave X £ z forsome z1 (AoC].Then y £ x £ z,
which implies that yT AoC. Hence B is a bi-quasi-interior hyperideal of M.
Corollary 3.3 Let A and C be a bi-quasi-interior hyperideal of ordered semihypergroup M and
B = (C 0A]. If C oC = C then B is bi-quasi-interior hyperideal of M .
Theorem 3.10 Let A and C be a subsemihypergroup of M and B = (A oC]. If Ais a left hyperideal then
B is bi-quasi-interior hyperideal of M .
Corollary 3.4 Let A and C be a subsemihypergroup of M and B = (A oC]. If A is aright hyperideal
then B is bi-quasi-interior hyperideal of M.
Theorem 3.11 B is bi-quasi-interior hyperideal of ordered semihypergroup M if and only if B is a left
hyperideal of some right hyperideal of an ordered semihypergroup.
Proof. Assume that B is bi-quasi-interior hyperideal of ordered semihypergroup M. Then
(BoM oBoM oB]i B. It follow that (BoM oBoM]oM = (BoM oBoM]o(M]
i BoMoBoMoM]i (BoMoBoM].Let x] (BoMoBoM]and y1 M besuchthat y £ x.
Since x1 (BoM oB oM], wehave X £ z forsome z1 BoM oB oM.Then y £ x £ z, which implies
that y T (B oM oB oM]. Therefore (B oM 0B oM] is aright hyperideal of M. Then
(BoM oBoM]oB=(BoMoBoM]o(B]i (BoMoBoM]i (B]= B. Thus B isa left
hyperideal of some right ideal of M.

Conversely, assume that B is a left hyperideal of right hyperideal R of M. We have RoM | Rand
RoB i B. Then (BoM oBoM oB]i ((BoM oBoM]oB]i (B]= B. Hence
(BoMoBoM oB]i B. ifx1 B and y1 M suchthat y £ X, then y 1 B. Hence B is bi-quasi-
interior hyperideal of M.
Corollary 3.5 B is bi-quasi-interior hyperideal of an ordered semihypergroup M if and only if B is a right
hyperideal of some left hyperideal of an ordered semihypergroup.
Theorem 3.12 If B is bi-quasi-interior hyperideal of an ordered semihypergroup M, T is a subsemihyper-
groupof M and T | B then (B 0T] is a bi-quasi-interior hyperideal of M.
Theorem 3.13 Let B be a bi- hyperideal of an ordered semihypergroup M and / be an interior hyperideal of
M. Then B G/ is abi-quasi-interior hyperideal of M.
Theorem 3.14 Let M be an ordered semihypergroup. If M = (M oa] forall a1 M. Then every bi-quasi-

interior hyperideal of M is a quasi hyperideal of M.
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Theorem 3.15 The intersection of bi-quasi-interior hyperideal {B, [ i A} of an ordered semihypergroup
M . is bi-quasi-interior hyperideal of M.

Proof. Let B = | B/. Then B isa subsemihypergroup of M. Since B, is a bi-quasi-interior hyperideal of

1A
M, we get (B, oM 0B, oM 0B]1 B, forall | T A. Hence((] B,)oM o(] B,)oM o(] B,)]
i B, = B. ifx1 B and y1 M suchthat y £ x,then y 1 B Therefore B is a bi-quasi-interior
hyperideal of M.
Theorem 3.16 Let B be an interior hyperideal of ordered semihypergroup M, A | B and A be an
idempotent. Then (A 0 B] is a bi-quasi-interior hyperideal of M.
Proof. Let B be an interior hyperideal of ordered semihypergroup M, Obviously (A o B]is a subsemihyper-
group of M. By considering (A oM]oM o(AoM]i (AoM]o(M]o(AoM]i (AoM oM ocAoM]
i (AoM]. Let xT (AoM]and yT M besuchthat y £ X. Since x| (AoM]wehave x £ z for some
z1 AoM. Then y £ x £ z, which implies that y T (A 0o M]. Hence (A 0 M] is a bi- hyperideal of M.
Suppose that x | B C(A o M], then x1 Band x1 (AoM].Since x 1 (AoM],wehave x £ eoy for
some eoy | (AoM].Then x£ eoyl (AoM]= ((AoAloM]= ((((AoAJoAloM]
= (((AoAlo(AoAJJloM]i (AocAoAoAoM]i (AoBoMoBoM]i (AoBoB]i (AoB].
Hence x | (A 0B]. Therefore B G(AoM]i (AoB]. Since (AoB]i (B]= Band (AoB]i (AoM]we
have (A 0B]i B G(A oM].This show that B G(A oM]= (A 0B]. By theorem 3.13 we get that (A 0 B] is
a bi-quasi interior hyperideal of M.
Corollary 3.6 Let M be ordered semihypergroup and B be an idempotent. Then (B 0 M]and (M o B]are
bi-quasi-interior hyperideal of M.
Theorem 3.17 If B be a left bi-quasi hyperideal of ordered semihypergroup M, then B is a bi-quasi-interior
hyperideal of M.
Proof. Assume that B is a left bi-quasi-interior hyperideal of ordered semihypergroup M. Now,
(BoMoBoMoB]i (MoB]and (BoM oBoM oB]i (BoM oB]. We have
(BoM oBoMoB]i (MoB]G(BoM oB]i B. Clearly, if x1 B and y1 M suchthat y £ X, then
y 1 B. Hence B is a bi-quasi-interior hyperideal of M.
Corollary 3.7 If B be aright bi-quasi hyperideal of ordered semihypergroup M, then B is a bi-quasi-
interior hyperideal of M.
Corollary 3.8 If B be a bi-quasi hyperideal of ordered semihypergroup M, then B is a bi-quasi-interior
hyperideal of M.
Theorem 3.18 If B be a bi-interior hyperideal of ordered semihypergroup M, then B is a bi-quasi-interior
hyperideal of M.
Proof. Suppose that B is a bi-interior hyperideal of ordered semihypergroup M. We see that
(BoM oBoM oB]i (MoBoM]and (BoM oBoM oB]i (B oM oB], we obtain
(BoM oBoM oB]i (MoBoM]C(BoM oB]i B. Clearly, if x1 B and y1 M suchthat y £ x,

then yT B. This proves that B is a bi-quasi-interior hyperideal of M.
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We introduce the notion of bi-quasi-interior simple ordered semihypergroup and characterize the bi-
quasi-interior simple ordered semihypergroup using bi-quasi-interior hyperideal of ordered semihypergroup and
study the properties of minimal bi-quasi-interior of ordered semihypergroup .

Definition 3.2 An ordered semihypergroup (M,0,£) is said to be bi-quasi-interior simple ordered semihyper-
group if M has no bi-quasi-interior hyperideals other than M itself.

Theorem 3.19 Let M be a simple ordered semihypergroup. Every bi-quasi-interior hyperideal is a bi-
hyperideal of M.

Theorem 3.20 Let M be an ordered semihypergroup. Then M is a bi-quasi-interior simple ordered semi-
hypergroup if and only if (@0M oaoM oa]= M, forallal M.

Proof. Suppose that M is a bi-quasi-interior simple ordered semihypergroup anda T M. Now,

x1 (@oM oaoM oaloM o(aoM oaoM oaloM o(aoM oaoM oa]]

i @oMoaoMoaoM oaoM oaoM oaoM oaoM oaoM oal]i (aoM oaoM oal]. Let

xT (@oM oaoM oa]and yT M besuchthat y £ x. Since x| (aoM oaoM oa], wehave x £ z
forsome z1 aoM oaoM oa. Then y £ x £ z which implies that y I (a oM oa oM oa]. Hence

(aoM oa oM oa] is a bi-quasi-interior hyperideal of M. Since M is bi-quasi-interior simple, we have

(aoM oaoM oal= M.

Conversely, suppose (@oM oaoM oa]= M, forall a I M. Let B bea bi-quasi-interior hyper-
ideal of ordered semihypergroup M and a T B. Then,M = (aoM oaoM oa]i (BoM oB oM oB]
i B. So M = B, which implies that M is a bi-quasi-interior simple ordered semihypergroup.
Definition 3.3[10] An ordered semihypergroup (M,0,£) is said to be left (respectively, right) simple if it does
not contain proper left (respectively, right) hyperideals.
Theorem 3.21 If ordered semihypergroup M is left simple ordered semihypergroup then every bi-quasi-
interior hyperideal of M is a right hyperideal of M.
Proof. Let B be a bi-quasi-interior hyperideal of left ordered semihypergroup. It is easy to see that (M 0 B]
is a left hyperideal of M and (M 0B]l M. Let xT (M 0oB]andy T M be such that y £ x. Since
x1 (M oB], wehave X £ Zforsome zi M oB. Then y £ x £ z which implies that y T (M oB].
Therefore (M 0B]= M. Since BoM = Bo(M 0B]= Bo((M 0BloB]i Bo((M oB]oM]
i Bo((MoBlo(MoB]li (BoMoBoMoB]i B.SoBoM i B. Clearly (B]= B. Hence every bi-
quasi-interior hyperideal is a right hyperideal of M.
Corollary 3.9 If ordered semihypergroup M is right simple ordered semihypergroup then every bi-quasi-
interior hyperideal of M is a left hyperideal of M.
Corollary 3.10 Every bi-quasi-interior hyperideal of left and right simple ordered semihypergroup M is a
hyperideal of M.
Theorem 3.22 Let M be an ordered semihypergroup and B be a bi-quasi-interior hyper-ideal of M. Then
B is minimal bi-quasi-interior hyperideal of M if and only if B is a bi-quasi-interior simple ordered

semihypergroup.
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Theorem 3.23 Let M be an ordered semihypergroup and B = (RoL], where L and R are minimal left
hyperideal and right hyperideal of M respectively. Then B is a minimal bi-quasi-interior hyperideal of M.
Theorem 3.24 Let M be a regular ordered semihypergroup. Then every interior hyperideal of M is a hyper-
ideal of M.
Proof. Let B be a interior hyperideal of M by theorem 3.2, we have B is a bi-quasi-interior hyperideal of
M. Then (BMBMB]i B. Since M is regular, we have BoM | (BoM oBloM | (BoM oBoM]
i (BoMo(BoMoBloM]i (BoMoBoM oBlo((BoM oBoM o(BoM oBJoM]
i (BoMoBoMoBoMoBoM]i (BoMoBoMoB]i B.and MoBi Mo(BoM oB]
i (MoBoMoB]i (MoBoMoBoMoB]i (MoBoMoBoMoBoM oB]
iBMMoBoMOMiBIMMxHXTBmmyiM&MMMyEXmmyiBHmmeMWm
is proved.
Theorem 3.25 M is regular ordered semihypergroup if and only if (RoL]= R GL for any right hyperideal
R and left hyperideal L of ordered semihypergroup M.
Theorem 3.26 Let M be a regular ordered semihypergroup. Then B is bi-quasi-interior hyperideal of M if
and only if (BoM oB oM oB]= B, for all bi-quasi-interior hyper-ideal of M.
Proof. Suppose that M is a regular ordered semihypergroup, B is bi-quasi-interior hyperideal of M. and
x1 B. Then (BoM oB oM oB]i B andthereexists y I M suchthatx£ xoyox£ xoyoxoyox
i BoMoBoMoB. Thus x1 (BoM oB oM oB]. So Bi (BoM oB oM oB]. Hence
(BoM oBoM oB]= B.

Conversely, suppose (BoM oB oM oB]= B, forall B is bi-quasi-interior hyperideal of M. Let
B = RGL, where R is aright hyperideal and is a left hyperideal of M. By theorem 3.5, we have R G L is
bi-quasi-interior hyperideal of M. Therefore RCL = (RCL]JoM o(RCL]JoM o(RCL]]
i (RoMoLoMoL]li (RoL]. Since (RoL]l (L]=L and (RoL]i (R]= R, Hence RCL =
(R oL]. This show that R GL = (R oL]. Hence by theorem 3.25, M is a regular ordered semihypergroup.
Theorem 3.27 Let B a subsemihypergroup of regular ordered semihypergroup M then B can be represented
as B = (RoL], where R isaright hyperideal and L is a Left hyperideal of M if and only if B is a bi-
quasi-interior hyperideal of M.
Proof. Suppose that B = (RoL], where R is aright hyperideal and L is a left hyperideal of M. The
following holds (B oM oB oM oB]= ((RoL]JoM o(RoL]oM o(RolL]]
i (RoLoMoRoLoMoRoL]l (RoL]=B Letx1 (RoL]andy| M besuch that y £ X. Since
xT (RoL], wehave x £ zforsome z1 RoL. Then y £ x £ z which implies that y T (R oL]. Thus
B is a bi-quasi-interior hyperideal of ordered semigroup M.

Conversely, suppose That B is a bi-quasi-interior hyperideal of regular ordered semihypergroup M.
By Theorem 3.26 we have (B oM 0B oM oB]= B. Setting R= (BoM] and L = (M 0B]. We have
R = (B o M] is aright hyperideal of M and L = (M 0B] is a left hyperideal of M. Consider
(BoM]GC(M oB]= (BoM](M oB]i (BoM oM oB]i (BoM oB oM oB]= B. Hence
RCL = (BoM]C(M oB]i B. Since Bi (BoM]=R and Bi (M 0B]= Lwehave Bi RCL. It
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is clear that B = B CL = (RoL].Thus B can represented as (R o L], where R is aright hyperideal and L

is a left hyperideal of M. Hence the theorem is proved.

Theorem 3.28 M is regular ordered semihypergroup if and only if B G/ GL | (B ol oL],for any

bi-quasi-interior hyperideal B, hyperideal /, and left hyperideal of M .

Proof. Suppose that M be a regular ordered semihypergroup, B, | and L are bi-quasi-interior hyperideal,

hyperideal and left hyperideal of M respectively. Let @l B G/ CL . Since M is a regular, we have

al (aoMoa]. Soaf aoyoa forsame y1 M.Then a£ aoyoaf aoyoaoyoa

T BoMoloMoLi BololL.Thusal (Bol oL]. Itisclearthat BC/ CL i (Bol oL].
Conversely, suppose that B G/ CL | (B ol oL], for any bi-quasi-interior hyperideal B,

hyperideal /| and left hyperideal L of M. Let R be aright hyperideal and L be a left hyperideal of M. Then

by assumption RGCL=RCM CLI (RoMoL]l (RoL]. Wehave (RoL]i (RoM]i (R]= R and

(RoL]l (M oL]i (L]= L. Therefore (RoL]l R CL. Hence the theorem is proved.

4. Research Findings

As a further generalization of hyperideals, we introduced the notion of bi- quasi- interior hyperideal of
ordered semihypergroup as a generalization of hyperideal, left hyperideal, right hyperideal, bi- hyperideal, quasi
hyperideal and interior hyperideal of ordered semihypergroup and studied some of their properties. We proved
every bi- quasi hyperideal of ordered semihypergroup and bi- interior hyperideal of ordered semihypergroup are
bi-quasi-interior hyperideals and studied some of the properties of bi-interior hyperideals of ordered semihyper-
group. In continuity of this paper, we study prime bi-quasi-interior hyperideals, prime, maximal and minimal bi-

quasi-interior hyperideals of ordered semihypergroup.
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