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ABSTRACT

The purposes of this research were to develop and to find out the quality as well as the
effectiveness of Computer Based Training on Bangpakong Thermal Power Plant. The research
hypotheses were set and tested to determine whether the lesson’s quality would be more or equal to
a very good level, and whether its efﬁcienc_y or E1/E2 would be 80/80.

The sample used in this research consisted of operator’s level from Electrical Heating
Energy Plant, Thermal Power Plant Production Department, Thermal Power Plant Maintenance
Department, Planned Outage Maintenance Department, and Power Plant Auxiliary Equipment
Maintenance Department, totaled of 30 persons. using purposive sampling. The tools Utilizes in
this study were Computer Based Training, Assess quality form of Computer Based Training, and
The Quotient Measurement testing form of Computer Based Training, the statistic for data analysis
was Index of item Objective Congruence, Arithmetic mean, Standard Deviation, Difficulty,
Discrimination, Reliability and Effectiveness of Computer Assisted Instruction.

The results of the research were found that Computer Based Training on Bangpakong
Thermal Power Plant had the quality of content (¥ = 4.52, S.D. = 0.58) and multimedia (¥ = 4.62,
S.D. = 0.49) at the great level and its effectiveness was 82.33/83.33, which was higher than the
specified criteria. This meant that the Computer Based Training on Bangpakong Thermal Power

Plant. could be applied for teaching and learning efficiently.
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2
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1| mavuaue
1.1 anumangavlugduuuuazismsiueus | 4 5 5 | 467 | 058 | fn
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1.3 Ay selveunisou 4 5 5 | 467 | 058 | @un
2 | miazife
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3.3 ATIWNUIUUYDIAIBNYS 5 4 4 | 433 | 058 | @
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(v [ ‘Q‘ ~ s as ¢ A s v
uuunageuianadugnEMamsiseuiungilszasn (es Tsalvihmdsnnafeunaling

o R
o Zoow wamsAvIson
Yr | 10C
1) v HBOT WELL voeTse lfhmdsnmudounalzaannnumaniila 2 0.67
n YNNI
v. unhn
A, U
A undene
haviieun1luTse i nawdeualznaliulanannil HOT WELL 3 1.00
2 Foanesls
f. MAKE UP WATER
9. MAKE DOWN WATER
fi. MAKE FEED WATER
3. MAKE FILL WATER
3) | BOILER¥eaTsa Wfhmdennudornalng indhiios 1s 2 0.67
A, 11 Feed Water 1ﬁu1€1ﬁ~1‘1ﬂﬂ1{u fiNHUA Design Temp and Press.
v. 141 Feed Water rflmfﬁ' auﬁﬂﬂwqu AR Design Temp and Press.
f. 1 Feed Water 15y Steam a'al/ Hiju 191UA Design Temp and Press.
.. gonde
4) | BOILER FEED PUMP dairde anudu i'ls 3 1.00
f. 50-75 BAR
v. 190-200BAR
fi. 75-100 BAR
3. 140- 160 BAR
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< 1
M3IN31 (M)

. HANSWIIIU
Yot Yooy
YR | 10C
5) | BOILER TN171*?1mé’m11u%’aumaﬂznqﬁuuqﬁﬂ’l‘x’ﬁé‘mwﬁwz"lstﬁw%wé’n 2 0.67
0. MasssurIAeIne1ding
v, iudiea
A, swrudnlud
a. qoynde
6) BOILERTSq"lvlv’hw5\1m1u§'mnmﬂ:mmuﬁn'l‘?f'l‘fiyatwﬁmz‘liﬁ'n 3 1.00
MasssunAnneing
v. hitham
f. cwuruanlud
2 gnﬁ"aﬁb n. 1Az 9.
BOILER unsodniwanlethiida 14y STEAM TURBINE i Ay 3 1.00
K qeqa uazgunglgega il
n. AR Usyanal 165 BAR tazguvgil 835 pasuzudsa
v. AN 32100 165 BAR t1azqeimgil 538 eaauvuded
A, AU UTENIL 165 BAR Hazgungil 385 easnaudva
s hifidmeufigndes
8 | 1ifiR1 LOW PRESSURE HEATER szfigamgilitiucirls 3 1.00
0. 155 esAuyMTad
v. 170 eerenudud
f. 190 ovfuuFUA
a. 180 paFuEUIFE
9) | Steam Drum Hnthiivies 1sthe 2 0.67
a. sawson¥dududuihes Boiler
v. uftuemieeniin Steam
A, aamsuvauasuiiiogiu Boiler Water
e gnynde
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Y 4 Y HanITHTaN
woh Jowoy
2R | 10C
10) | BOILER WATER CIRCULATING PUMP ( BCP )ﬁ1ﬂﬁ'\‘ﬁﬂ$‘15 3 1.00
n. gt d Lower Drum uazindghith Water Wall tas Evaporatoraeaiia
v, deiirlés Shell iazindol1)i$h Water Wall uaz Evaporator aanaa
A daillg Upper Drum ttazindo' 11 Water Wall g Evaporator nngaiaan
.. 'hifdmeudigndes
11) | fauleri (Main Turbine vwvhites s 2 0.67
o nlamunfamdaanudnavesleriuthmdsanna o Generator
v, winmlawdamnavedleridhmdsnuna ilevy Generator
a. Winuamdudinaveniuiundanuna ii{eMaLt Generator
1. hifidweviignde
12) | Turbine A Generator Myu 1éide Torhanmfugannin 3 1.00
fi. Condenser
9. Heater
f. Boiler
1. gamnde
13) | TURBINE vealse Ifmdsamudaunndenaiiuriinla 2 0.67
f.  FIXE - TURBINE
¥. TANDEM—-COMPOUND TURBINE
f. ROTATING TURBINE
4. NON-COMPOUND TURBINE
14) | ROTOR TURBINE iilu BLADEqﬂnsnfas'lsﬁmfmg' 3 1.00
n. HTR
. TD BFP
A. HP-IP,LPA,LPB
3. MD BFP
15) | TURBINE ifluszuy oels 3 1.00
fi. CONDENSING ,SUPERHEAT, FOUR - FLOW
w. CONDENSATE , REHEAT, FOUR - FLOW
f. CONDENSING ,REHEAT, FOUR - FLOW
4. CONDENSER ,REHEAT, FOUR - FLOW
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M3 A1 (@)

Y Y HANISNTAN
) Yoaey
>R | 10C

=ha.

16) | TURBINE w3u GENERATOR l#fdamsnda qaga Tawils 3 1.00
n. 600 MW
V. 400 MW
A, 300 MW
A 200 MW

17) | levhdudbevan anuduga 114 TURBINE a. galmuniiugausn 2 0.67
n. LP TURBINE
. [P TURBINE
f. HP TURBINE
4. HTR TURBINE

TorhBuaBeuIAR UGN TUHP TURBINE(High Pressure Turbine) (&2 A211 3 1.00
9 dumienils

f. 65-70BAR
¥. 35-40 BAR
fl. 55-60 BAR

4. 15- 20 BAR

101{15”513@8’)61?!111151&’(1\19&11]HP Turbine(High Pressure Turbine) &9l 3 1.00
) anauthuvls

N, serUIT U

Y. 240 ®IFUVUITOA
A 340 esAnMTEE

3. 440 eefuUIFHO

YorduRBaranna s ugegumginduaniusis oarnimuiGeasnadsfosin | 3 1.00
20 colL ezls

N. Reheat Coil

9. Super Heat Coil

fl. Lower Heat Coil

4. Up Heat Coil
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4 .
A15190 3 1 (AD)

2o Zomou HAn1INSIT
YR | 10C
Generator 9zt asndsanes s Tumdervih Taslfmunumimanmuda 3 1.00
20 AR
n. wianleh
Y. wawIuna
f. waudng
.. gynde
22) | Generator voal5e I maenmiournalenasiey Voltage vuranitls 3 1.00
n. 22KV
v 220V
f. 230KV
. ifidweudigndes
23) |3 GENERATORT5a Wihmasnandornalznafiida 2 0.67
A, WY 20 %2 e UNIT
Y. UYL 8 42 A8 UNIT
A, uu4 92 Ao UNIT
& vy 2 360 UNIT
24) | Excitation S1onszua’ldl e Inuves GENERATOR 3 1.00
n. lis1ei91 GENERATOR
Y. GENERATOR STATOR ita¥ ROTOR
f. GENERATOR ROTOR
3. GENERATOR STATOR
25) | Generator Uszneudaues Inilugunsaldnglumsnda Wil 3 1.00
fl. Generator
9. Excitation system
fl. Boiler
K] gm';’a n. Haz v.
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o oo HANISNIITAN
SR | 10C
26) | wifeutladv# ( Gen. Transformer ) (Hunvvlauas Rate vinls 3 1.00
n. Step up 22230 KV
9. Step down 230/22 KV
fl. Step up 22/230V
a. qnqunnn
27) | 7. Excitation system 11 gunseladeesls 2 | 067
n. It nsewsy
v. I ac
A I uaeadna
. ‘Whbpc
28) | til® Turbine M1 3000 591 GENERATOR Myjudaoseuni1ls 3 1.00
n. 3000 50U
¥. 6000 50U
f. 4000 50U
4. 5000 501
29) | Generator BrdinAnmsinusthelsyiFmiteniuseiuvtheenlyldou 3 1.00
N, msABouRvesiMEN (Rotor ) AY #3Y1 ( Stator)
v, MSAABUTBIRINI ( Stator ) MM LIMAN(Rotor )
A, MsnEsuRveULIMAN (Rotor ) Hiundeufives #2ni( Stator )
.. hifidmeuiigndes
30) | Tsines( Rotor niluesls 3 1.00

. @ONIIMEANIYH
v e Tridhvgu
A Animyu

A mimdnansmgu
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A15197 9 1 UaRImANNeINdIY (P) HazAIS M UUN (D) YoUUUNATDUIIUIU 30 ‘i’l{ﬂ

doin R | P=R/N R, R, D =(R,-R )/(N/2) p q pq
Joii1 | 17 0.57 1" 6 0.33 057 | 043 025
foiiz | 16 0.53 9 5 0.40 053 | 047 0.25
dofiz | 16 0.53 1 5 0.40 053 | 047 025
dofia | 13 0.43 9 4 0.33 043 | 057 025
doiis | 13 0.43 10 3 0.47 043 | o057 025
dofic | 13 0.43 9 4 0.33 043 | 057 025
doii7 | 16 0.53 1 5 0.40 053 | 047 025
Tofis | 19 0.63 12 7 0.33 063 | 037 0.23
foiio | 16 0.53 1 5 0.40 053 | 047 025
dofi10 | 17 0.57 12 5 047 057 | 043 0.25
dofinl | 18 0.60 12 6 0.40 060 | 0.0 024
doiiiz | 16 0.53 1 5 0.40 053 | o047 0.25
Yotz | 17 0.57 12 5 0.47 057 | 043 025
foit1a | 18 0.60 12 6 0.40 060 | 040 024
dofi1s | 15 0.50 10 5 0.33 0.50 | 050 0.25
dofi16 | 17 0.57 1 6 0.33 057 | 043 0.25
Yo7 | 13 0.43 10 3 0.47 043 | 057 025
doit1s | 13 0.43 10 3 0.47 043 | 057 025
dofito | 15 0.50 10 5 0.33 050 | 050 025
foi20 | 17 0.57 12 5 047 057 | 043 0.25
fofial | 19 0.63 12 7 0.33 063 | 037 0.23
Yofinz | 17 0.57 12 5 047 057 | 043 0.25
fofizs | 19 0.63 12 7 0.33 063 | 037 0.23
fofiae | 17 0.57 12 5 047 0.57 | 043 0.25
Yofias | 15 0.50 10 5 0.33 050 | 050 025
Yofizs | 18 0.60 12 6 0.40 060 | 040 024
do27 | 15 0.50 10 5 0.33 050 | 0.50 0.25
dofig | 16 0.53 12 5 0.47 053 | o047 0.25
Yoiizo | 16 0.53 1 5 0.40 053 | 047 025
JoR30 | 16 0.53 1 5 0.40 053 | 047 0.25

Aundo P | 0.4 Aunds D 0.40 dpql 735
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1 @ o« 1 § o
ﬁ'l‘i'l\‘i‘?l 2 mmmﬂwmmmmx%nu

Uszans (@) ¥ y?
AU 1 12 144
fudi 2 10 100
i 3 20 400
AU 4 21 441
audi s 15 225
Ui 6 1" 121
fAud 7 13 169
U 8 5 225
Aufi 9 20 400
AU 10 15 225
AU 11 20 400
auR 12 2 144
Aul 13 15 225
AT 14 18 324
AU 15 16 256
AUl 16 18 324

T it 13 169
AU 18 14 196
Ay 19 20 400
v 20 2 484
Audi 21 20 400
AU 22 19 361
fud 23 13 169
AL 24 17 289
U 25 14 196
il 26 17 289
fudi 27 19 361
AU 28 1 121
aufi 29 18 324
AU 30 15 225

ATUUUTIN D x=483 > x* = 8107
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000~19 ludeasvsinun

a d T o °
(2) UATICHMIADUIDVUN

Lmuﬁmﬂuanmiqﬁs (t’ﬁu TI00A LAZDINYT TIVUA.2538: 210-211)

D= $wewunvesdoaoy

R,= $woufBouiineugnlunguida

R= snufdiSeuiineugnlungusou

N=suwoudSoulunguinaasngueau

‘Uﬂlll.‘Uﬂ‘UENFh D uazanunuy

0.40 31T $neduiungs AUAINAN
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r, = manuFeiuvewuunagoyianadugninnsisou

b
= Swandeasurianua
p= daduvesdineugn
g= daduvednNaouAn

Y 3 &

S? = anusisuvesnziuudidiasuiavue
n—= Swuddidey

Y o
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nuumageyianadugnEmemsGsuumSsuneuianessaseuss Feq Tadlwihmdwmdeunaling

1 4
UUUNATB U INLA 20 U8 20 ASHUL)

L4
o =

M¥ues vudendmeungnitgaifivedeiier TnonuaTeaming (X) aslunszaumasuiiuanld

1) BOILER104 159 I mdannudeunnadyne fiuthites s
. 111 Feed Water tfluxfﬁﬂﬂm;u faviun Design Temp and Press.
v, ¥l Feed Water ihinhh3ordalamgu fnfuatu Design Temp and Press.
. Y119 Feed Water 11 Steam ffq'lﬂ'nqu flaruR Design Temp and Press.
A gmnde

o

2) BOILER fidnlszneve: Taithududdy
. 771994 BOILER
4. BOILER DRUM(STEAM DRUM )
fl. BOILER WATER CIRCULATING PUMP ( BCP)
.. gaade
3) BOILER Ts¢Mihndsnnudounssnefiuuafaldidomases sihudondn
A, Masssuranneing
v. tuidiea
A, owruanlud
.. gmnde

a

1 4 Y 4 [l
BOILER ansaduiwda levitiidelil1dauiy STEAM TURBINE i aAnwdugaqauazquungil

L

4)
gaqa s
. AAU Ysganat 165 BAR 1asgiuai 835 aruanidya
¥ AUAY UsEana 165 BAR (asguvqil 538 Basmade
. AN Uszana 165 BAR tasguuqil 385 eermauided
1. ififwoviigndea
5) Boiler avun gninaseguuytny
. mPeguudiunuveslnseniiadon
. uvrnBfududvesinseadi drouvuminiedanniy Spring Hamger
A, uvnfudaunuvesTaseadie daouvumanddafiniy Spring Hamger
4. lifisweuiigndes
6) Steam Drum Swiriiviiey lathe

i d
n.  dsawSoyNidudufinirve Boiler
iy S
v. Wufuemieensin Steam
. aamsuvIvasuiieglu Boiler Water

.. gonde
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o T
nuymareiarafugnEnnsdnumduuneuianesvaseusu i3es TsalWihwiinamisuinalzng

t 4
(uuunaTeiiNanua 20 40 20 ATHUW)

-1 a ° a4 A Y o~ 4 ° P v
1%1199 Q\uaﬂﬂﬂ'lﬁauﬂi:l’ﬂﬂqﬂleJ\i“ﬂlﬂU'] TﬂUﬂ]lﬂiaQ"n'lU (X) a\"luﬂizﬂ‘lﬂﬂ']ﬂﬂuﬂlmﬂ'I"

b d
7) Turbine UAY Generator ¥ayu1ad2s Toriwamduganinlnu

N. Condenser

9. Heater
fi. Boiler
A gnynde
8) Rotor turbine 31y BLADEqﬂnsﬁfaz"lsﬁﬂwfwzj
f. HTR
9. TD BFP

fi. HP-IP,LPA,LPB

.. qynde
9) HP-IP TURBINE i i Stage
fl. 20 Stage
9. 8 Stage
fl. 11 Stage
A gaynde
10) Condensate pump ﬂﬂﬁ’lﬁﬂﬂi

a. qmiyﬁ;xﬁﬂmnnwnﬁ"uv‘maq"lmfw ( Hot Well ) n&eu1nfingu TURBINE
v. ’qu‘lﬁOUT FU 281 Cooling Tower szwnoanudeuneulderaanith
fl. qu1f1ﬁ11ﬂ1f1u14ﬂzmmszuwmm%’auiu Condenser
.. gnyade

1 Condenser i ﬁ SHELL
. 2 SHELL 3 HOTWELL
¥. 4SHELL 1l HOTWELL

3 SHELL i HOTWELL

2

“

gnynde

12) 1§U%10 Deaerator Heater vzqnﬁm’htj Boiler Drum /28 Pump 8% 15

it

fl. Motor Driven Boiler Feed Pump
4. Turbine Driven Boiler Feed Pump
fl

Condensate Pump

¥
.. gonede nuaz v



115

(v s - 4 < a 4 & (% 124
HUUNATDUIANATUANENINATIHHUUNITHUADUNIAD IV IEDUTH 1301 Tsﬂﬂﬁmmmmsauum]zm
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(uunageuiinerua 20 U8 20 ATUUY)

o P ° a  d ~ = 4 o > rY
YLD ﬁﬂlﬂﬂﬂﬂ'lﬂUﬂﬂgﬂﬂqﬂl'ﬂﬂ\i%’ﬂlﬂﬂ? Tﬂﬂﬂ']lﬂiﬂ\?ﬂlnﬂ (X) ﬂ\ﬂﬂﬂizﬂ'lﬂﬂ'lﬂﬂﬂﬂlmﬂ‘l'ﬂ

13)  Generator 3ztitfaawdanues 15 fundaau Indh Tagldaunuuimannyudavaain
n. wisandlerh
v, WAUNA
a. wWawufnd
A gnynde

14)  Generator 01 I5a iWfhndanudsunadenasie’lv Voltage vunamls

. 22KV.
9. 220V
fl. 230KV

ict o P v
1. hififhaevnigndes
15) Generator 331100 oU Aoz ls
N, 9IMA FITNIA
v, malulasiou
o
A, Malalasiau Pressure 4.2 bar
1. lififmeufigndes
16) Generator Usznoudaves Inifluginsald i lumswdairdh
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