AMANWINA 7

Ltwuﬁﬁa%'nm 129312911
(Preventive Maintenance Program)

wala Lo szt ananumIeaIme Haviebau

~ VIS



nasMaFIteanuwesszunihdanaiynaomea
malasams avuanuImeamsianmssande loduiodoedui 1
¥
gunseithiiafuRamedadesdail

dnmstanununuingefnuuFedloaiu (Preventive  Maintenance
o o 1 A 4 4 o w v o T 0 =
Program) szyvindasuiNeasanuidssnglnsaifnanezdhsadomeluszniesduiums
- o 1 o 40
HARALAZTIINTATII D UYENITIMNUHUIUAR MUA

v a o - o 9t

Inmssuginsalidrsesvesszuunuguuaiuneemensuiiu 194
o = ‘& " a A =1
Sudsaneie ldlumsud lugeuthyulieszuuiilam

faldfidmihindanuiuasdszaumssilumsaiugussuminga
yaR¥NNeINAADANdBININYTZNMIANTZNSNEAAIMATIY 389 MIMMUATTALAZIINAYD



MdygudaureIszUuAYANIAMIUA

PLC Operator

asnaeumanguardmsud 1y

ud I szuumusn

YES NO

a A a
wwnTedldmuilnd

NO

R P udaswaziBeannuiinndde
TBNUHAMIAUTUNIABHTANTFNUNTN | s .
WIvuIng

Fimanyadunies
NO ¢

& e i
wieimsud 1y

YES

- ‘i -
> G ERRERIf .

upudItuaeumsTamsiumsud lvanufiadnfvesssuvinvanaiymeeims




T5a01u Amuadsmsnaugumsidesvsads vakiuniedala 4 Nilnansznudedunaden
) s o e o o d S
smusgaauiAvesdauguauagliiamnlszsuazvannamnsiunadoudniugugua
dmusznuflesiudunadoudufiy (aiuf 2) we. 2554

fmuandndfialunisasisaevuazud luilgmilasialduas
uwamalfiidlumsidunsonie lohauduuzihvesdesnuyy



HANMIMNUVBITTUVINIANANENMIINA

szuvihdiaguuuvitlon (Wet Scrubber)
¥
fafeusinszuvihiaduazesuuuiad s Inauveanide e
$1uu 4 9@ Uszneuds vure 40 Aw/F Tue U 1 g vua 45 A/ Tue $1uu 1 ga
Yu1a 50 Au/A Tue 199U 1 4@ wazuuia 120 A4 T 91U 1 94a ssdeinianedessyy
6w 1 i 4 o v o o8 & o w1 = [ 4 'ﬁ 5’
ihdaguuuuilen Fafadouszasslensiuiuieaniuiuazessdnanisnmeuiiudie:
¥ ] ] [
Tvaasgesszuerih ldfvednid daumadouiinga ludueimeeszgndnlasniosdniu
e’ J 1 o : 1 o ] L) o’
azeeq lovi (Mist Eliminator) Fuifunsugnloth hilivgalfueimaneuesmldeanieloth

52UVIARUILY Electrostatic Precipitator

f‘l"lﬂs%'ﬂummzuu1'hﬂ'ﬂr:junzamunuﬁaﬁ'lﬂﬁ'ﬁﬂawawﬁﬂhﬁ? YA
170 fu/FaTua $1uau 1 9a szdeszumiadedssuiniaduuuy Infhaiod Electrostatic
Precipitator #3® ESP) Fuiluuuy 2 ivadeeynsuiu SilszdnsamTassay Josaz 97.60 Taw
197U 1 150 uazvgamzAuesn 14U 1w ﬁa&uiﬁmf‘iﬁmqqmﬁwqaﬁwm 1150 159
fimdedaannsomen1d udsududena Load msndnauiesnuuadssnmnisndauay
ymsdeunsumaimauAnlnAy

wanmamnuszuuiniadunn lWihadad szvhaueasanaagi
msngaenzierfueonaduiu i luusazisa miudazasziiva Ithiimihiiands
Uszqlrtihhgihirmudnndeduriu ldusiusnsududdida iihassiudwezfaus s
ma A udhunimeaafusudndy e lafimalansusmuanaiidoume 1iduanasTl
Fareesausmilu sumInfhwegnda duiimzuisiudnduiuezgrimzanal lugessus iy
(Hopper) foudidoseen Tasldszunmonwdudoslda laTaftudh dausadu  fahaoueg
iesnsuilulilAnganeasenlfithnldes pasassinunazimeuadususesly Tay
insosnugusa ludAunsdminmaladadecsliafimdongiaunaoanm

dmFuumudamsdassusamsiauvesszuvdnduuuy Indhatiad
aweaslugdn 1

mavshonms@uniielern

ﬁm%’mﬂmqﬁé’mﬁ1fnsw'uw1]1Lﬁawm'lmzﬁiuﬂmﬁwﬁa‘laﬁ Hu
mihoamsen IndsnounilwsmeAaiuenveseuanuasuanudeuiiawnnmsen Tnsf
Tnaruezamniunalse@nsnmmssomanudeuanaa dnfuiteliude levilssAnam
mavhanusuiEy Sedeeimsniumai (Soot Blow) Tao1#leridlaldvs awmﬁmmﬂa"anagjaaﬂ

P ; e & o o Y| a o0qy y v A2

Tivue fumaidauiier lswduiannmsen Tudind dldanududuvesumniwuiy
TumswusshiingeleihwesTassmaduiumst Super Heater Boiler Proper Economizer 8% Air
preheater @363% Manual YA 15HUIYT (Soot Blow) Autiumsiuaz 1 a¥e szana 30 wiv/ass
Tavez liguiumslugranafieatu msizeziin Heat Loss Fedwwanolsz@nsnmlumsnan
AwmiumsudaieloinSine 4 fusaTue Annudulszana 1.0 MPaG Tasfiddums



ESP ESP

Y

Masdoy —> —>  ilaeg

Cell 1 Cell2
[ v
MyIOU
| ESP .
nIoUMZ/TE > —  1laeg
Cell 2
@5a 1
o 2
MBTOU
4 = ESP o
RV R E/0: | I—— — 3laea
Cell 1
158 2

lnuema - ESP fie szuvthiadunuy Iidhatad

51l 1 msdasauaamshauvesssumhiadumuylvhadad (nsdinesynsi)



NQN_1 UHUNYITIB

YSHN  HIManIgmMUNANT5 1A

asdwamamau

FTUNIUN 6/0.8./66- 31/9.9./66

ANsUNIsUH TG uaRIN]U

vl asigus
100 -
98 -
9 -
94 -
92 -
B %9U
90 -
88 -
86 - .
fdu
84 - - -
1 2 3 4 5
MwsmMslguaauveIngu 97.92 %
. o 3 o 21 o : o
Gpta! Foau % na nafl | szeznad | M | e eyrifiny
au | dszanar | ¥ | azvhAeau |weight
Mol ) | e L&D

1 |doujuien 3 100 20 20 -| 0167 1667
2 |seuiumn 4 100 25 25 -| 0208 2083
3 |aouquien s 90| 25 25 -| 0208 1875
4 [rrehfdoum Il 4 100 15 15 -| 0125 1250
5 |ehUeamn Tnif i s 100 15 15 -| 0.125] 1250
6 |wavuidalnlesdames 4| 100] 20 20 -| 0.167] 1667

59U 120 120 -| 1.000| 97.92

wnamig Tuhaouluggneaiialszidl wai2see Tdwounwiua 120 T




' Y o
Nay 2 HNUNKNBUN

USHN  HIManIgmMuUnanss 91na

astdwamamam

FTUNIUN 6/0.8./66- 31/9.9./66

a va 1
wlaiue ﬂ1wsaumsﬂgummummnau
100
95
90
35 mAdazayal
80
75 T T T T T T 1 a’]ﬂn
1 2 3 4 5 6 7
MwsmMslguaauveIngu 96.25 %
. N nawszina | nanil¥ | szeznaiesi | m ' .
[3R12)1] POIH % U o . , - AN ﬂ@ﬁ1ﬂﬂﬂ
Myt v |[auld|  deswada weight
1 [hazwuenmine 12,3 100 20 20 -| 0167 16.67
2 [Whazwumriue 4 100 20 20 -| 0167 16.67
3 [hazwiuwdum s 100 20 20 -| 0167 16.67
. 3
4 |Measmuuen s 85 20 20 -| 0167 1417
5 |ihagwudsimndesiiegniul 100 15 15 -| 0125 12.50
o 2 o
6 |MgnnaazINYINNNA) 100 10 10 -| 0.083 833
7 |ulasugnnag, g, aanly 9" 90 15 15 -| 0125 1125
EE 120 120 -| 1.000| 96.25
wnamg  Twihauluggneadadszdill wa. 2566 Adwawiakne 120 T




a W

USHN  HMansgmunanss 31na

asdwamsmau
nga 3 uwunwisieth sgnafuil 6/1.0./66- 31/0.0./66
Wasidus ANsUNIsUHUG9UaRINAN
100
80
60
40 = %91u
20
a6y
0 : : : : : :
1 2 3 4 5 6 7
MwsmmMslguaauveIngu 89.08 %
iy T % o | nadszana | nafild | szeznmiesi | a1 | maow Jaymiiny
maat Gw) [auld|  deswase weight
1 R luiaaudaoum s 90 22 22 - 0.183] 16.50
2 [umusemesinauilasuans | 100 15 15 -| 0125 1250
3 i ldsinanddoun s 80 20 20 -| 0167 13.33
4 |haealsatsian s 100 15 15 -| 0125 1250
s |waeudeldazmudidnldans | 100 10 10 -| 0083 833
6 |hazwududesludes 70 23 23 -| 0192 13.42
7 Lﬂﬁﬂugﬂﬂgmgwmﬂmﬁqmﬂ3 100 15 15 -| 0125 1250
59 120 120 -| 1000 89.08

vneme  Jwihmauluggneaiadszdill wa. 2566 suoauinua 120 Tu




' Y o
Nay 4 HHUNKNBUN

YSHN  HIManIeMUNANT5 10a

asdwamsmau

TN 6/0.8./66- 31/9.9./66

ANsUNIsUHUG 1 uaRINAN

vasiduel
100 -
80 -
60 -
40 - H % 9u
20 -
0 = T T T T T T T T T T T T T T a']ﬂn
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
MwsmMalguaauvengu 97.42 %
iy Yo o% o | nadszana | nar@ild | szeznmiesi | a1 | aaow Jaymfiny
maat w) [hauld|  deswase weight
1 |neaweimoinng 100 7 7 -| 0.058 5.83
(] 4 s & ¥
2 |woumnes luriduii a4 100 7 7 -| 0.058] 583
] 14 d o '
3 [goumed liniwaaudlass 4 | 100 6 6 -| 0.050[ 5.00
] o d o 1
4 |goumnes lurvaaudass s | 100 10 10 -| 0083 833
] o s % ¥
5 [gommed linithni s 100 10 10 -| 0083 833
6 |Foufeiazmunni 100 8 8 -| 0067 6.67
7 [Fouthnhddmdun 1 100 7 7 -| 0.058] 583
8 |Fouthnini mn 2,3 100 10 10 -| 0083 833
Y Y
9 |Fowlududr s 100 7 7 - 0058 5.83
10 |Founesanulans s 100 10 10 -| 0.083] 833
FouRos armue1IMT 1
11 100 7 7 -| 0.058] 5.83
12,3
12 |dounoslanis n2,3,4,5 100 7 7 -| 0.0s58] 5.83




[ Yy ¥
13 |geufinihvudiueu 90 7 7 0.058]  5.25
14 |asrndngniluinaunnda 80 7 7 0.058|  4.67
Y
15 mﬁ'@mmag 90 10 10 0.083 7.50
PR 120 120 1.000 97.42
vnemn Jumanuluggneadnalszdinl  wa. 2566 Hwunaviva 120 u




DAY 5 UHUNYITIBN

a U

USHN  HIMangmMunIngs 31na

asdwamsmau

FTUNIUN 6/0.8./66- 31/9.9./66

ANsUNIsUHUG9uaRINAN

vilasidus
100 -
98
96 -
94
92 -
H % 91U
90 -
88 -
86 -
84 = T T T T T T T T T T a’—]ﬁu
1 2 3 4 5 6 7 8 9 10 11
MwsmMslguaauveIngu 97.17 %
iy T 9% o | nadszane | naniild | svesnmiier | m MY Jaymfiny
msal (v [vhauld| deswaSa | weight
1 |wou'lalasanTenaznsuens | 100 7 7 -1 0058 583
2 [hndum 3 100 15 15 -1 o125 1250
3 [hduen 4 100 15 15 -1 o125 1250
4 [HMmdums 100 15 15 -l 0125 1250
5 |weunamdennle 100 10 10 -l 0083 833
6 |woundilunlodimn4 100 10 10 -| 008 833
7 |ooauazlarhviean 3,4,5 90 10 10 -| 0.083 7.0
[ 4 a9 o J
FouNa oA umnes luil
8 2 ¥ 100 7 7 - 0.058 5.83
e 4
[ 4 a9 4 4
Foua oA umnes luil
9 |y 4 100 7 7 -1 o0.058] 583
e s
[ 4 a9 14 o
gouNal loanos 1l
10 . . 90 7 7 - 0.058 5.25
naaylaoua s




A < P Y 9 & a
wWagusnNauyuiniua
11 . 90 9 9 - 0.075 6.75
o35
A < s 4 ¥y
12 [aswsananivinvua s 90 8 8 -1 0.067]  6.00
93U 120 120 - 1.000 97.17
U o \ Vv o = = o g’/ U
vnaria Junmanuluganeaiialszdnl  w.a. 2566 HNUIUNINA 120 Y




' Y o
Nay 6 HHUNHINBUN

USHN  HIManIgmMuUnanss 91na

astdwamamam

FTUNIUN 6/0.8./66- 31/9.9./66

ANsUNIsUH TG UaRIN]U

wlasigus
100 -
80 -
60 -
20 - mgazayal
20 -
0 T T T T T T T T T a-]ﬁll
1 2 3 4 5 6 7 8 9
MwsmMslguaauveIngu 98.33 %
. N nanszana [ naily | szeznafiezin | m ' .
a1y POIH % Y o . , - AN ﬁ@ﬁ]ﬂﬂﬂ
msas ) [hauld|  deawasa weight
Z
1 [0oa%ue 3 100 7 7 -| 0.058 583
9
2 |eoatunn 4 100 7 7 -| 0.058] 5.83
9
3 |eeadun 5 100 7 7 -| 0.058 583
[9)
4 |ueagien 3 100 20 20 -| 0.167] 16.67
5 |uoaquian 4 100 24 24 -1 0.200] 20.00
6 |uoaquan s 100 25 25 -| 0.208| 20.83
%) Y 9 Y 9
ueegUumsduatoan lvdl
7 100 10 10 -| 0.083 8.33
1911 4
[ Y 9 Y 9
neegUumasudaioan 1l
8 100 10 10 -| 0083 833
1915
9 |dszneugundeninm 3, 4, 80 10 10 -| 0083 667
33U 120 120 -| 1.000] 98.33
vnamg Juihauluggneadiadszdinl wa. 2566 Adrwauiisvine 120 T




' Y o
nay 7 HHUNHNBUN

USHN  HIManIgmMuUnanss 91na
astdwamamam

FTUNIUN 6/0.8./66- 31/9.9./66

vilasidus

100
98
96
94
92
90
88
86
84

AMNsINAsUHUG uBaINAN

1 2

® % 9u
. . . . f16u
3 4 5 6 7

MImmMslianuvengy 98.08 %
. N naszana | nanly | szeznamozi [ m ' .
a1y BOIIU % NU o . , - ANMNIY ﬂ@ﬂ]ﬂ‘l"lﬂ
msat ) [havld|  deswasa weight
(%)) 9
1 |uesqdanion o3 100 15 15 -1 0.125] 1250
%) 9
2 |ueagtaniou w4 100 20 20 -1 0.167| 16.67
%)) 9
3 |usagdanseu s 100 20 20 -| 0.167] 16.67
4 |woualdnnosion s 100 15 15 -| 0125] 1250
5 |« ESP 90 23 23 -1 0.192] 1725
Y
6 |Whazmudun 4 100 12 12 -1 0.100] 10.00
7 |hazwudiduan s 100 15 15 -1 0125 1250
59U 120 120 -| 1.000| 98.08

v Twihauluggneaialszdill wa. 2566  srauisnua 120 Tu




Aawwg BUBTLRALI)
Py

;—\WWWHW—\C@\WMKW@W ................................. Y AN

(BREHHLE  UHieRLH)

C_c_uzi_\ﬁuxm\\w& ................................. AL

% ce96 ;%_(Ewm@_waw_(mﬁ@\m_\_,cSz:v@?x;w\ﬁm?wrczmw;rc
1 ®

L 9 S 14 € [4 T

R”ZC 08

06

LT°L6

L6 .
. . 6°'L6
80'86 €€°86 001
WIEILE

o o

rm_v@\—m_}c;z:;qnwwcc_H;rwcm_ng@?;rv&?@?wfczﬂwgr_%z&@:_,\:wc ]

99/°BB/ 1€ -99/ R [L/9 WURLDPLLUZE 3@m:@uw?3;r$2c521w.@

BULE ELMIEMITLURBLELBLYLIL WREIT




MANUINT 8

@jﬁaﬂmﬁmﬂ%mLtazszl,ﬁalm’i'aﬁ'aﬁuﬂﬁ

vV
ﬂ?ﬂJQ&I‘M&I@l@‘WI

<V




1A AaA a
gumﬁmsﬂgumm
(Work Instruction)

VIHN IMaNS YN MNANYS 910

stig WI - BO — XXX

HNUNYINOI
Y
!@ﬂﬁ]iﬂﬁgﬂﬂﬂﬂgﬂ
MIguUnIIeL (WI-BO - 001)
MIeuU T (WI - BO - 002)
7 vy 3

MIaas e (WI - BO - 003)
M3918 191 (WI - BO - 004)
MIA1UAN (WI - BO - 005)

A o = v Ay y v 3
MIAUazIUSIasIMndoaiailowd o (WI - BO - 006)
NITALA (WI - BO - 007)

ANTI3UALIATDIElectro static Precipitator (ESP) (WI-BO-008)



UIHN MaNIYMNUNAUNTS 10A

nngavenas : WI-BO-001-007

i
v A

U U Y
uTI‘lNﬂ‘]Jcl‘li : 21 NWEHNAY 2562

MINUNIUIBLOUIA

4
o o

@ g I a a £ a o o W 4 %
a5 RUUHAUaVENTURIUTEN H1M1ans i unanys 910a Lﬁﬂllﬁﬂ\‘lﬂ?ﬂJH\iNUiUﬂ?ﬁ

v
wva A

o Yy a A Y] Y a oA = a o 9 1 1 [ Y [
maulvudseansnmw Wummnﬂﬂummﬂg G]GﬂiJ‘iZlfUEJ‘]J’]J;]“U@W]ﬂ?ﬂu@hhf]fﬂ\‘ilﬂi\iﬂiﬂ I

v
va A

duumsommsud v wasundasszbevlfiansmua 13 lag li'lasuouna

numulay a1aiA Ing

@wnuehe1M15 QMR.) (309090N15 159971




UIHN HIA1aNIYNUNUNTS 1N

A vy o
BBNU : NMIPUTINDUI

Hunaavenal1s : WI-BO-001

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[ J
Jngiszasn
d" sld' a ant 4 9 %‘
N 1Al 1HNeaT 118751 IgUKNDIN
VOUIUA
¥ o Yy a A wa 4 o y 32 y 3
liluenansoedalumslinnunernumieinamuave e
Y a
H3UAAYOU

Ed
wummuwuﬂwﬁam

9 ao‘ A I 9 go' ~ [ a A Y]
nile lohingailunanuuagniie lovhivgamsdeunsudgus onia
' 9/ 3y Yo 1 A ' A A v ' = ° a A
a1 wife lohduIdsumsquiiie lannuduiegeonldnualinouiswzhimsAuase
a " Y a ] Y Y o a A o Y a 9 = 9 1
939 51z NMog iurawdusnhmsaunsouasazii liinamsuanindeiela migu

2 v v P o a ga A v oz & a P

wusdeianuieusdamg Taslnaisiegleunsenmndeeihuisemaslaslgiia

auvuaouae 1il
9

v ¥ v 9 Z9g9 1 o A v o
1. Gl‘l/iﬂlluﬂéll']?ill?J‘L!']Gh/iﬂQigﬂﬂﬂ']ﬁii']uﬂﬂigll'lﬂ! 1/3 VBINADALUNIAITAVU

Y v
2. ldomasludoun luiinnges Gugalil

P
a = 1

. dunaggamngiluioumn Indldguugiigaiuediing

LV

()

2 9

Y ] (U
4. tuhinszauihldegluszaumasgiu




UIHN HIA1aNIYNUNUNTS 1N

& a o v v o
B : MIANUUVIHINDMN

Huaavenal1s : WI-BO-002

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[y 4
Jngiszasn

v 1
=1

¥y A a 2t a2 9 g 3
enasyail ldiessueIsmsAuind i
VOUIYA
<3| a a wa { Y ¥ 2 ¥
Tdiuenasredslumsifiaaunerdurderimauavesmunydon
Y a
A3uRavoy

Ed
wummuwuﬂwff’am

v s ¥ v 9 A o o T a9 Aq ¥ v
1. aswaeunanindmie uaziasosinszauildegluanminldan 1

A & ¥ 9 9 3 < o ¥ o v = & 2 A s v @
2. muﬂnmmmuﬂu1ﬂuﬂizmdi$ﬂuu1@§1uizﬂu 1/3 "’Umwa@ﬂum%Wqﬂﬂuumazﬂmmmmﬂn




UIHN HIA1aNIYNUNUNTS 1N

& ¢ v o
FOANH : MIAMINKUDUN

Hunaavednal1s : WI-BO-003

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[y 4
Jngiszasn

v 1
=1

YA A an s g 3
nagAl 19N U18ITMI A TNKNDIN
VBUIUA
9 g Y a A oa 4 o vy ¥ v 3
liluenansgeddlumslinaumnernumieimauavewmwunviein
Y a
H5uRaYoU

Ed
wummuwuﬂwﬁam

= v ¥ oA L] 2 a g A ] ¥ Ay vo ' A
Gluﬂﬁﬂ!‘ll’ENW?J’E)Ml’E)‘L!1(11’7Nﬁi@ﬁll't‘)hl't‘)in‘ﬂﬁq@LﬂuL3a1u1u 130 ﬁua”laumhlmumi%ammu NIILTN
a A VY . oy ) oy o ) o 2 A 9
Lﬂumiﬂﬂiﬁll51]35@]'E]\?Vl']ﬂ'li@‘uﬂﬂﬂﬂ'J']ﬂJi'f]u'fJfJ'NG]f'l"]ngﬂ'lﬂ']ﬁ@lllﬂ'f]ﬂi“lfﬂ']llw TN UUIUTUAU
a A
AUIATON
3 a A < Y o < v ¥ 2
1. ﬂ?ﬁ@lj'ﬁ]l‘]ﬁﬂﬂ@umulﬂi@\iiﬂﬂﬂ')]lﬂﬁﬁ]g@'ﬂ\WﬂﬂWiﬁﬁersﬁﬂﬁﬂTWNQQWNQHTWQWNQ
v H H )
TﬂﬂlﬂW'lZ"IfUﬁ'JuﬂLﬂfJ'Jaﬂjﬂ\?ﬂ‘Uﬂ'ﬂiJ‘L]a@ﬂﬂfJTNﬁiJﬂﬂ@uﬂ’liﬂqﬂulw
2 A S v g ' A
1.1 @li'Jﬁ]L“Ifﬂﬂ3111mu111!ﬂﬂlﬂﬂﬂﬂ1\1ﬁglﬂﬂﬂ
[ ?:) 9 9c’ 1 ~ 2’, Y % A @
1.2 'i3ﬂuuﬂuwuamﬂauﬂ@‘ﬂhlv\luui]mminmag‘mzﬂ‘ummgmmaﬂnm
4 4 9 A a
1.3 9185 U ’JWZ’!'JT‘]JQGI@Q‘]J@ﬁu'ﬂ
¥ 2 < A o A Y ' o A
1.4 ﬂllu1ﬂi?ﬂlﬂfﬂﬁﬂ11"lﬂ1iﬂﬁ@auﬂﬂﬂﬂ 33@]“?1151’7'@@%11!%3@]6\1@chu'igﬂll'ﬂ
o & 2 v Yo a 2994 v ' v A
NUA ﬂnummm"lmu ﬂ']ﬁl(ﬂNu’]iﬁmﬂl!ﬁ:ﬁi}g@]ﬂﬁqa@'@']ﬁf]'f)ﬂi?iﬁllﬂl“l/‘lﬂ
A Y A ] Py
memWﬁml‘l/li]ﬂ%ﬂuhlﬂnﬂnm
a @ U Y 9
1.5 !ﬂuWﬂaiJll]’]‘lﬂﬁﬂuWﬂﬁZW@
1.6 loumndeesasioan vyl
o ' A A A a 4 o A X
1.7 T/]'Iﬂ'lﬁﬂﬂvh’qﬂ@ﬂ“]lWﬂJﬂiiJ'l'Ll!lGBE]LWﬁ\TTIUﬂigTNﬂ'J'UJﬂu!WN"UUQQ 1 Kg/em?2

@ a Y Y o a A’l’ a v 9 Y
1.8 Wﬁ\ﬁﬂﬂll%mmlﬁ’JGI,‘H‘VHﬂﬁmlll‘lf’t')L‘Wﬁ\i"lﬂﬂﬁ'f]ﬂ@uﬂ1ﬂ’0’ﬂﬂu’d$@S’J"l]ﬂﬂ'ﬂll

=t

5 XA a Ay ) P
aiavevouromasneunilowua
1.9 1Auinauga
1.10 unaami
A o = o IS <
LT INNANUAUIUDIANNAY 5 kg/em?2 1T ua1 1-2 ¥2Tug
A o o A S 1 H '
112 WINANUAHIUDIANUAY 10 ke/em2 Wanarnielori lununaieg

4 . . o y
1.13 iinszauanuauandannusulsay uduainave e




UIHN HIA1aNIYNUNUNTS 1N

A ' b
FOIU : msma"lem

Hunatavenal1s : WI-BO-004

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[y 4
Jngiszasn

v 1
=1

Y A a an J so'
enasyail liessueismsae lown
VOUIUA
9 g Y a A oa 4 o 9y ¥ v 3
liluenanssedslumslinaumnernumierimaruavewmnunvieun
Y a
H5uRaYoU

Ed
wummuwuﬂwﬁam

4 ¥ 1 o @ J ¥ { 4 1
1.1ilelethegluszauaudu 10 Kgem2 1die o1 lunnuwuniilimes linfiiegumes lunl Tao

Y a 4 ] 1 J A 1Y [ . 4
Tddlanaalng ldununaquazaseiiuanuauautinnuauildau




UIHN HIA1aNIYNUNUNTS 1N

& v
FOANIH : MIIANM

Hnaavenal1s : WI-BO-005

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[y 4
Jngiszasn

v 1
=1

Y A Aa an Y
Na1gAl 1 HNeTU18ITNITAIM
VOUIUN
¥ g Y a A oa 4 o ¥y ¥ v 3
liluenansgeddlumslinaumnernumierimauavewmnunviieun
Y a
H5uRaYoU

Ed
wummuwuﬂwﬁam

Y Y 4
1. MTANaT 1, 2 uag 3 9221915238 4 ¥.1./A59
a Aoy o A )
1.1 euazmuud 1daidan 1.2.3 uazazmunaad
a £ Y Y
1.2 Uaaunzionnoee
)N Y q9 = v 9
1.3 Walszgauarlensiawenindeslvinszae
1.4 Tenaznsuudiasazniuldon
Y
1.5 Uadlszeuan uazilaauen
v g Y A ' o o A
MIAUAT 1,2,3 HUIZA NNz FeIdaUN LAY
as Y
2. 35Msdnaen 5
) a Jd v A ) o @
2.1 @aledrmundninauazitlandlay (ANNAY 7 Kg/em?)
v Y Y
2.2 igavamoialllounindos
Y
2.3 Tenaunhudiasas i
a v Y Y
2.4 AUNONDINIT D UMND DY
Y Y a 1 v W [ Y a o =
2.5 MsgumasaNiazvesaauiuIuasuNnFoarlanal lod
3. 95msdaniien 6
a 2y
3.1 AUATIUUD

Y
3.2 IAUNDINDIVUNUAZNTU 69 A AZda B ANUI51 25-30 Hz - 1AUAA0A




UIHN HIA1aNIYNUNUNTS 1N

& a o a v A RS
FONY : mimuaz‘wmauammnﬂam‘waﬂeuwmuem

Hunaavenal1s : WI-BO-006

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[y 4
Jngiszasn

v 1
=1

YA A an A o A v Ay ¥y 9 3
nd1sgal lHNeaTueITMIAaudzIIuaIasInINdau e oMl
VOUIUA
9 d Y a A oa A4 o vy ¥ 2 v 3
lilwenasgedslumslinnumnernumieimiuavewmunvieun
Y a
H5URaYoU

Ed
wummuwuﬂwﬁam

a I o o o dy
Ul uaauaall
v v
1. AUEEUNINNEDEdIN 4,321
2. IAUAEWIUAUABININE BN AT 5
Y
3 AUAZ U UREININGDIAIV AT 5
4. PUATNIUGINTUN 1,2 3
5. AuAEIIUgNAL
6. AUAZNIUNINBOUNAUININDDIAIAZ UGN
a o v A gy Yy v 3
MIAuazUaIdsanndoaielleuviiei 6
Y v
1 AUAENIUNINANSDEAIN 4,3
2. IAUAEWIUAABININS0EHIIN 6

a o 9 o X
3. muﬁzwmauﬁmmmaamﬁmm 6




UIHN HIA1aNIYNUNUNTS 1N

POIU : MIAUIMN

Hunaauenal1s : WI-BO-007

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHUHIMN 191N 1

[y 4
Jngiszasn

v 1
=1

nasyaillMiNessuieismsaumn
VOUIUA
v Y a A oa 4 o gy ¥ 2 v 3
lilwenasgeddlumslinaumnernumieimiuavewmwunvieun
Y a
H5URaYoU

Ed
wummuwuﬂwﬁam

9 v v ~ £ 2 P v ]
1. vigadlounindvei e Iﬂﬂ‘ﬂﬂauﬂﬂﬂil@m@‘iﬂﬁZWE]ﬁ]uﬂ”lﬂﬂﬂﬂiul@nmﬂmuﬁﬂﬂ

a a

1y 1 < o [l
2. viganaauludu Waauahiou

a

Y J o o (= =
3. 11’7%@1@]@3%!@?1%ﬂﬂﬂNW‘Hﬁ@ﬂﬂﬂi%NWm 20 UM

'
A a

] v v 3 y ¥
4. Lilaamwmiuwmmﬂwnaﬂaﬂwawmaanmﬂﬁmm

a U




UIHN HIA1aNIYNUNUNTS 1N

POIU : MIAUIMN

Hunaavenal1s : WI-BO-008

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHIN 191N 4

[y d
Jngiszaen

9
A

3] ﬂmiﬂ;ﬂucl%iﬁaa%ma‘i‘ﬁnmﬁum’%m Electro static Precipitator (ESP)

VI ULUA

Y 9
@

Yo Y a A oa = o 9 3 v 3
Gl“]ﬂﬂu!,@ﬂﬁ'lﬁ@1\1ﬂﬂiuﬂ?ﬁﬂaﬂﬁﬁ']‘L!Lﬂﬂ')ﬂ‘ﬂWN@UW%QWN@%@QLLWHﬂﬁN@NW
Y a
ﬁ‘! VANAYOD

Ed
wummuwuﬂwﬁam

1.M333AMAT09Electro static Precipitator (ESP)

'
a a

o v v o . 4
1.1 11N7 on thLﬂﬂi%mJﬂ’J‘UﬂlJ@' ACP LagMmMMILTuAUITSUD hopper heaters and insulator heater 1o
o ' v v ¥ ' : ! a ! o '
MN5gugNIuLag hopper Y09 ESP 19 Iaawarnrugunounazligan)iived Flue gas lan1u ESP (1Hn15gugn

87018 hopper Y94 ESP Aougamszinal 12 1 1u9)

4 a o a A 9 qw [ 1o A Ay .
12 GwAuszuuduaostid11d ESP w9 4 gauazseuuTgduaeadi61 (Chain conveyer system)
9 v
ATEUANNIT oS peazANUNS ouFIUURITLUVANRBUE1 Rotary Air lock 11aZ@2 Ash Chain conveyerno ¥

on HV TR 1J523n21 2 2134

o 1 . Y o 9 4 .
1.3 5zeznanlszunm 1 92 Tuanougaial Combustion 1471015 on TWidszunnIaue Micro Tapper

panel Lia¢ Rapper distribution board asndeuANNFeuTeatazanunenlFnuves sruuNtans

° A a . 2 g | ) v v
1.4 MMILTUAUITEUY Purge air blower Faiuszuunheimenan 1y lures penthouseA1HUUVDI ESP

A4y Sa o 9 = - o v A .
INBDETNANNICUITTIINMANULIIAY ng‘llE’J\Tﬂu"'U!f]Wa@ﬂgQTuN"ILﬂWZngﬂﬂ’Jﬂﬁi@ support insulators
1.5 9’]ﬁﬁﬂﬁﬂﬂllﬁzgufTuﬂ'ﬂllQﬂ@g]’?J\iﬂl@ﬁﬁ%ﬂﬂ@lﬁ?fﬂi]ﬂ@h\?ﬂ %Y Level switch, Temperature switch

NI ﬂ“lug’f Auxiliary control panel (ACP) S?Ii} AIUAN Micro Tapper panel Ll S?Ii} Rapper distribution board #0435 Alarm

Y 1 . A A A a a a
1939 Trip ¥i50U Fault MnannaNuialnfvesszuy

1.6 ﬁﬂuﬁ1ﬂ1jl§'ulauigﬂu ID Fan Lﬁﬂﬂﬂ Flue Gas 29NINA Combustion 4tag Boiler ﬁ}@\‘iﬁjﬂ’]j
o a A ' Y1 a ' . . 4
ﬁuﬂumqmwgmjm Flue Gas ﬁ%’Nmui:‘uu ESP M 1ﬂﬂ1qmwaugﬂﬂ31ﬂﬂ acid dew point temperature Lﬁ@gﬂﬂqqf‘ﬂi

1¥911UB 91IHY collecting plates L1AZLNA rigid electrodes




UIHN HIN1aNIGNUNUNTS 1N

POIU : MIAUIMN

Hunaavenal1s : WI-BO-008

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 BN 291N 4

1.7 iioM1gu1iivo Flue Gas N92319WM1U52U ESP 1A19041gan3194 acid dew point temperature
v i1 v
Uszunas 140 0amMaWI5091115 on 52UVGAIVANNITENIAI TRCC ADOR Corona 114 4 @7 1HBIENTIBNTZUALDY
< &, . } .. @ ] @ wa I
u3edu HV 1967 collecting plates LLQELNA rigid electrodes “lﬁ’maﬂaauﬁuﬂuswuag“lu Mode 90 TUi@A LazAIIANTA
Y
A1 Parameter @149 Y89 TRCC ADOR Corona 114 481 naaiinisiie lvidhszun astvaeuniienst luflides Flash
A o v al oy = o a R yayw S o
30 Spark 11f2909 ESP, #5990 UNNUD AN NI UVE 1088110 Hopper ESP 114 461

v
Y

2. ﬂluﬂﬂumi‘ﬁqmﬂ%mElectro static Precipitator (ESP)

¥ ' 4 . .. Y o v
2.1 MSATIUAINNS DUNDUNYALATDIElectro static Precipitator (ESP) 1H1H I 11nzA1UANN 1S

o 2 = Y ' A o X
AUUUITUNTIATIUANUWIDUNDUNYALATON (ESP) AU

v 3 A o '
2.2 MPNAININNTHYATEUD Combustion and Boiler ta31isouioonda ldimswgasie i szuu

wifeui/aafig TRCC ADOR CORONA #&19911msngaszuuiaaw ID Fan

2.3 iaannngaszuune i lddiszuundontasi TRCC ADOR CORONA (vgaszul HV 1ga91e

Aszuanazusanu 1§ rigid electrodes Azl Y collecting plates) 1919151 U 32UV Rapper 1 01A1Z 1A
d” I A ] 1 @ 1< o

A201900 1 UNMAUNADIINUNA rigid electrodes HAZIAU collecting platesd®N1AA (ESP) 11 ual 2 ¥2Tuq

£ Y v Ed
asnvdeuntnauMiudaslUdiszuy dudestid 11 ESP 1 4 yanazszun Taduaeadid (Chain conveyer system)

o o A X 2 o 2 1 <
2.4 92IMIngaszuDa a1 18 ESP 1194 gauazszundudesis iy Tgues ESP 18 6.2.5 0

A v . . Y 2 <
mmﬁawqmzuummua Micro Tapper panel Li8i¢ Rapper distribution board wanunal 4 5 lug
d‘ w o a wa
3. ﬂﬂﬂﬂ?iﬂ?ﬂﬂu!m%i%uﬂi%'J\i"’llmzﬂg_]ﬂﬂ\ﬂu

1 1 Y
3.1 edleatuanuaseNIznaIUA LT ESP, HA3910M Shutdown Combustion and Boil tiag il
H ' £y 0 a o ' 9 I o A oo A ° Y a A
msyamasalng azdeaiimsiAuszuuiaay ID Fan od1adoailunal 1 521w e laudafierniliinamsszida

Tuda Esp Taluganihmsisusienssua HY 915200

o A ER T H) 1o A oY) . @
3.2 5$ﬂua1laﬂ\1ﬂllﬂ1‘1ﬁ ESP 113 4 ﬂ;ﬂl!agiguﬂicﬁa1lﬁﬂﬁﬂllﬂ1 (Chain conveyer system) YUNTIVTADU
Ay v v oo a Ay ¥ . o . A o
ﬂ'ﬂllliﬂuiﬂEl!!,agﬂ'J”lllWiﬂllSlclf\ﬂusuﬂ\'iigﬂuanﬁENEULQTVN Rotary Air lock 48&03 Ash Chain conveyer,d H8UINTEUU

o Y a = o A g 3 Yt Aa a Y
‘mam"lﬂmmﬂﬂmmwmimmmmm1"lﬂﬂmaﬂnm1/mmﬁmmzuu V37 ESP




UIHN HIA1aNIYNUNUNTS 1N

POIU : MIAUIMN

Hunaavenal1s : WI-BO-008

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBUIMN 391N 4

9
(9

Yy 2 o v . , ' ) '
33 izummﬁmwm ESP M3 60mfnzmwnmmmﬁmmamam AU WY Cycle time ﬁﬁ\ihl

=< Y " Y a o I
muu’m:"lu"lmmmﬂuiwuwmu ID Fan naY

3.4 Purge air blower 1u@A2 ESP 9z4gaii1911 Taodn Tuiia iiieszuy HY 404 TR 1 99 4 HamsTri #50

WYATIONTTUAIAZLTINUIGE 104 rigid electrodes HAZIHY collecting plate TuAD (ESP)

A y3 1A o o Yy Ay o
3.5 ‘]JSZQ ESP Hopper door ﬂgﬁnﬂimﬂﬂmlﬂﬂ@l@m@'ig‘]_l‘]_IWﬂﬁiJ ID Fan HYANWIULAD lWE]‘]J’ENﬂL!

[ ~ a d’f dy Y v ' A
’E]uﬁi18W%$Lﬂﬂﬂ]uﬂ1ﬂmmﬁ@uﬂ§$%WﬂiﬂuﬁﬂﬂWﬂﬂlﬂ!ZLﬂﬂﬂiZﬂ

m3tigauisielerhedsilasasny

lunsainszuuhiauaisn1eINmAamMgTAT095E 1INMTIALATOINUWITNNUAUATDIDE

9 ' v '
ATIARDMIEWHALAZINTUA luaaiuaou i ue Fansaafidinsnanasnsomsvgaiaunseerzoglugae

aa ) 9 H ° a A 12 4 A A~ ]
Wu%eu’t‘)\']ﬁﬂ’]ﬂﬂuﬂu’t‘)q@uulageﬂgw1ﬂ1ilﬂulﬂ§@Qiﬂu@ﬂﬂiqwu\jluﬁuﬂj1uv‘|§@u

)

o o H o & a 4 o .
dmsulunszurunmsiauiu ‘ViWﬂiﬂ!,‘]_]ug]}’t’N‘ViQﬂﬂ"l'i!,ﬂulﬂ%’t‘Niz‘U‘]_lﬂﬁﬂ%ﬂu%m"ﬁﬁiﬁuﬂ Boiler

]
=~

v a 9 A 9 o, Y
Interlock Bypass N3suUU PLC Gluwmmuamqumﬂuﬁm'lam Lﬁﬂl"ll"I‘Vﬂﬂ']iﬁi?i]ﬁﬂﬂlmgll,ﬁmlﬂl Iﬂﬂﬁﬂlu@]@uﬂ1§ﬁ§ﬂ
o X
N RS
9 Yy vy P}
- wqﬂﬂaumﬂaaﬂmmmmﬂwu
(24 Y

- ngatluiihiie'loin

- ﬂQQWﬂaN Spreader Fan, Primary FDF, Secondary FDF (1a& IDF REaRlalT]

a U o K4 a
nAsMIBaleanuveeszuIihiauaizngeIMa

@

Yo a A v Y Ay o agy ¢ o o a o ¥ 2
aniiﬂi\?ﬂ'ﬁ]lﬂﬂ’lﬁuﬂllu?ﬂ’]\iﬂqﬂﬂu!ﬂiE]\?Tillﬂvl'ﬂu'] LW@ﬂﬂQﬂuNiﬂQﬂﬂimﬂWﬂﬂwalﬂﬂlﬁﬂﬂlﬂﬂlﬂﬁ U

a YY) o o a gy o o oy A 4 A o o
- 1]ﬂﬁ%ﬂ‘ﬂ11&Nuﬂu‘]J1§QiﬂH1HN‘]J’ENﬂu iZ‘U‘UiJTlJﬂI?JuLWE]aﬂﬂ’JHJLﬁfNTIQ‘]Jﬂ‘iﬂ!ﬂ\?ﬂﬂTJﬂ%ﬂﬂ?ﬂ

@ormeluszningduiiumsnan 1aziinsnsNaoTeNINFINUININUATMHUA

@ G 7 o a Ao & YA o = A Y
- "l]ﬂmiEJ?JQ“]Jﬂimﬁﬁ’E]\i"’ll’f]\i5$1J’Uﬂ’]ﬂﬂllllﬁWEﬂNﬂWﬂ1ﬁ1/liﬂlﬂu THuvwnesnoie 1¥lunis

uft lygomnhyuloszuuiidam




UIHN HIA1aNIYNUNUNTS 1N

POIU : MIAUIMN

Hunaavenal1s : WI-BO-008

2
(Y v Y

a a v Y A
ufﬂﬂlﬂiﬂ‘ﬂ : 3 uﬂ'ﬂﬂﬂﬂ‘l”ﬁ : 21 qumﬂu 2562 HBHIN4 91N 4

v qUa Y Y Ada ¥ o o - v
- taldnminnuanuguazlszaumsa lumsaruguszuuhiauaiyN19eIMe deandenu
UszmANTZNINaINTIN 1509 Mimmuaytauazyu1nved 1590 fruadsmsarugumslassvoudonaiunio
Y

2 Aa A Y ° wa v a ua o o s Ed = Y}
Z‘T\‘lﬁlﬂ‘] ‘VlllWﬂf‘lig°I/I‘]J@l't‘]ﬁﬂll?ﬂﬁ@uﬂ?ﬁuﬂﬂmﬁuﬂﬁm@ﬂﬂ‘ﬂ'T]Jﬂllﬂllﬁﬂ‘]_l;]‘UﬁQTIHJ535]11&?,13Waﬂlﬂﬂl“ﬂﬂ1iﬂlu7]3lﬂﬂuﬂ

S o EY o A v I A o A
muﬂlu@,uamwimzﬁm‘ﬂmnumumaamﬂuwy RUUN2) N.A.2554

- fmuanandfialumsaseaovuazud ludymilaem lduazuuamal§ialumsdunieade

4
Torhawsmuzihvesdosnuuy




Aad

A a wA
AN msﬂg]‘umm

(Work Instruction)

VIHN IMaNS YN MNANYS 910

sti@ WI - TB — XXX

d d
HNUINBS 11

%
A slszneune

myawasefu Wi SKODA
A A o P

MIAUATOUNOS JU1d

m3saenszua i

a A o o
ﬂ']ﬁlﬂutﬂif)ﬁl‘ﬂﬂillﬂu 12 MW.

MIAUIATOUNDS LU SHINKO 12 MW.

(WI-TB-001)
(WI-TB-002)
(WI-TB -003)
(WI-TB -004)
(WI-TB -005)



UIHN MaNIYMNUNAUNTS 10A

nngavenas : WI-TB-001-005

i
v A

U U Y
uTI‘lNﬂ‘]Jcl‘li : 21 NWEHNAY 2562

MINUNIUIBLOUIA

Y
o o

@ yd a a £ a o o w y T
Na15RUVITUaVENTYRIUTEN 1IManI e wanys 31na Lﬁ@!kﬁﬂ\iﬂ’lTﬂJH\iMUiMﬂWi
wa

o Yy a A @ 9 a oA =\ a o Y 1 1 [y Y o
maulvudseansnmw wummnﬂﬂu@mﬂg GW]HJEZL’UEJ”U?JQ‘UG]‘V]ﬂﬂ/iuﬂul,’JEJt’JNLﬂiﬂﬂiﬂ I

duvsonmsud v wasundasszbevlfiansmua 13 laglilasveyna

numulagy a1aiA Ing

@wnuehe1IM1s QMR.) (309030N15 159971




UIHN HIN1aNIGNUNUNTS 1N

o : matawnseaulviih skopa

nunatauenas : WI-TB-001

v
(Y] [ v

uflunsei : 3 UATIAD1Y : 21 w2562 HWNN 190 1

Sagilszasn

v
=

nasyail lfnessue s maawasofu lWih skopa
VOUIYA

Iilwenansdredslumsigiinaumsiauaseaiu i SKopA veamummes luil

3 o ' o X a N 3 o o
v Isar luduremas guingnasnr/sunaniniulud

e®

4
v o W

2. gszaviniuniesdosagluszauidmua
9 4 Ed 3
3. nhszuuszveanuieutiniumies
o v q Yy Y o a
4. qussauanludald ldanuauani 25 Kg/em2
5. aafnasestunszua lWihdiva
' A s a
6. guinTeIEUAIZIN 15 1IN
< Y-S
7. 1%AQUIIAUUII 1.5 Kg/em?2
< ¥ A
8. 1¥AgUIMaDIIUIATDN
9. 1/5uANWD 50 Hz
10. Y51 v 400 v

11. aenszua i AcB Tausunaniieri




v
o [

UIHN HIA1aNIYNUNUNTS 1N

& a & ¢
FONY : mimumimmas"luu

nnaauenals : WI-TB-002

v
(Y] [ v

uflunsei : 3 UATIAD1Y : 21 w2562 HWNN 190 1

v 4
Jngiszasn

E4
A

¥ A a ant a A o 4
!E]ﬂﬁﬁﬁljﬂucl"]ﬂWﬂﬂ‘iﬁUWﬂ'J‘ﬁﬂﬁlﬂu!ﬂi@ﬂmﬂiq'ﬂu
Yo ULUA

< a a wa a 4
Iihwenasdrsdslumsiidnumsdwaiounes lusl vewwunmes luil

E 4 |l % C!' o
1. gszaniniunsesdesegluszauinimiua
& 2 ¥ Y o A & P
2. whszuuszoieanydewiniunieanes 1
¥ % o 4 2 P o ' o
3. thsiuaseunes o ldarudueglusedy 1.2 - 2.0 Kgem?2
4. NABBINTINNUYINT1NE)
5. Wansinan
6. aaausseuNIMN ey luszauige
) s R S
7. Alanawasuimiionn loiin
A s ¥ A P o @
8. Wandszueleriunsounes lurinneda
a 4 4 =y
9. landwudlode
A s ad Y A A o o
10.damanun ledanioaiioguiasounes lul
A 4 o o ~
11.191A309M03 1111391 500 — 800 IO/
A Y a 9 = a =
12110 Idgmrigiinnmieulof 250 oemn nazgungil lorde 150 oem
Ay a A o ' °
13.@landuuud loAmuanuE 150 UIUANNMIILITNY

A 7 3 A 7 7 o
14. ﬂﬂ’nmiwm"lau mimmaﬂuunﬂm




UIHN HIA1aNIYNUNUNTS 1N

o : msdgnszua lnlyh

nunaauenals : WI-TB-003

v
(Y] [ v

uflunsei : 3 UATIAD1Y : 21 w2562

v
U1 9n1

Sagilszasn

v
=

nasyai lfnessuie s mssenszue Iilih
VOUIYA

Iilwenansdredalumsdfiiaaumssenszualilih

1 awaseanes inifunszua lWihEouteoudn
2. aasnnszua il e whg

3. 105uAE 50 Hz

4,150 v 3300 V

5. aanszualiihgiinain ACB

o A Vo A Y 9 ' A
6. ﬂ'ﬁ_lﬁ’mmmmm& ACB 10593 TB 1,500 — 2,500 — 3,500 KW Lm’;ﬁnﬂﬂimLﬁVlWT\hmu ACB La1az1n3 04

7. enszua Il ACB veaugazias o lauumuna1an




UIHN HIA1aNIYNUNUNTS 1N

& a & ¢
FONY : mimmmmmas"luu 12 MW.

nnaavenals : WI-TB-004

v
(Y] [ v

uflunsei : 3 UATIAD1Y : 21 w2562 HWNN 190 1

Sagilszasn

9
A

¥ A a an a A o 4
enasyai ldnossueismsunsounes g 12 MW,
VOUIUA
IS a a wa a 4
I ihwenasdrsdslumsdianumsawaiounes lusl 12 Mw. veausunmes Tind
Y a
fA5vAaveu

@ 4 L4
wummuwunmm”luu

4
1. o 1111 (Stem)
2. ﬂﬂﬂll Reset 1n1793 07 (®573a91 Controlling Parameter Pun/program HEAINHITE ATINTOUUDAUNTA
I o
aouInsananila 100%
3. 79 Trip & Alarm Reset ( 1W Alarm g 1l Trip naddunue) rdaaa Tiudda Wud lvaumgnou
& ] A ¥ . s TR
Faazuaasuuntioe dngiu 9z iannsoaminmes lni 14)
4. Reset Esv (EMERGENCY STOP VALVE) iilod 111413 TRIP 110611119 Reset
A 4 4 1 a Y < I a £
5.17)a EMERGENCY STOP VALVE v03093 111 (1520181 20 mw. nowdalivyumnaimuduunind 9

7 A o iy 1 Q S Y q Ya s gy v Y A '
andnanaziies nsain lianse Wanarld Tiland9nasawdse 2 niudutlalw)




UIHN HIA1aNIYNUNUNTS 1N

¥ : MIAMA50N03 U1 SHINKO 12 MW

nnaauenals : WI-TB-005

v
(Y] [ v

uflunsei : 3 UATIAD1Y : 21 w2562 HWNN 190 1

Sagilszasn

Ed
=

nasyail o ueismsiAunsounes i SHINKO 12 MW.

VB ULUA

3 a A oa a 4 s s 7 7
Gl‘f’f}!,ﬂut’f)ﬂﬁ"]ﬁ6}1\1f]Qiuﬂ'ﬁﬂ&]‘ﬂiﬂ\1']uﬂ1§lﬂu!ﬂ§ﬂ\1!fﬂﬂ§llﬂu SHINK 12 MW. "U’fNLlNHﬂ!‘VI?Ji"hJH

| J . . . = J . 9 VA ¥ Y =R o
1. Alanan Sealing Ejector steam. Main stop 11142187 Drian Gl‘l/iG]ﬁ’Ji]@"Jm‘mE]’fJﬂmLm’JiNﬂﬂ
A < =
2.11a Sealing steam value 13MMNATINTA Sealing steam Control 11 0.15 kg./ cm.
3.2al¥ Stem 191310598 Stem N1/5219 23 ke/ cm.
Y = 1 A ¢ v d .9 o = Yy A ) o
4. udrvsquinseanes i 13szana s 1l Casing Az Tuan Tanwdoud 36 oam. Auaz Tusen 43 oem.
5. 1119 Elector steam vale U@ 1Fa A 11119 Exhaust §310¢#AA1 0.85 kg./ cm 11&299n@A1Ju Trip & Alarm Reset
U < A ' ' o 1A A )
6. n@1ju EMERGENCY STOP VALVE & u¥ng ESV 1og ludwiriaidla Open 100% 15 ousos
H 4 .
7. n@1jy Turbine 118391 505 50UIUN 200 RPM.
| . v a
8. NAJ Turbine Motor (stop) HA2D15EWY 30 UIN
' ° 4 ! . ' < ¢
9. n@A1Jy Turbine Ramp Torated (Start) 59Uz 117 1500 RPM. 52952171905 995A9 ANWdudziion

P o A . . .
104159935 1uAHUIN Rotor Vibration monitor



MANUINT 9

anasiwnawNsUfiansassuunlaNany

NM9INFAARADS

<V




YIHN MaNIYNUNAUNTS 1NA

A )
BOIIH : NITIAUIAN

Hunaauena1s : WI-BO-008

Y v

ulup3aii : 3 unaauly : 21 nquma 2562 #1910 4

Sagilszasn

9
A

19 nmﬁﬁyﬂu“l%lﬁaa%ma‘i‘%nmﬁum%q Electro static Precipitator (ESP)

vouUN

y 9
@

v Y a a aa a4 o 9y 3 9y 3
GlﬁmﬂmaﬂmﬁaNaﬂumﬁﬂgummmmﬂ‘uwmumwmmmuwuﬂwmm

1.M3153A1AI09E ectro static Precipitator (ESP)

v
a

1.191m15 on WishszunAIUAUG ACP 1az1IN515MANTZ DY hopper heaters and insulator heater 10
#IMsqugnaieuay hopper ¥ ESP 11 Idawainiuqunounazligungiive Flue gas Tvar1u ESP (5imsgugn

81618 hopper Y94 ESP Aougamszinal 12 11u9)

4 a oo a X vqu [ 1o A Ay .
1.2 15UAUTEVUAR ENGUEQ']ELG] ESP 13 4 G]éﬂllagiguﬂj‘ﬁfa“a g3vU1LD 1 (Chain conveyer system)
4 v
Wi'}ﬂﬁﬂuﬂ'J'lllﬁE]l]%}@Ullﬁgﬂ'{]']llwgﬂ1]16]9;\1']1!61]ﬂ\iiguuﬁuaﬂﬂml'ﬁ,’]wﬂ Rotary Air lock 1ag# Ash Chain conveyerN®U

on HV TR 15z 2 %2734

1.3 szoznan)szunm 1 92 10anougaia1 Combustion 19111115 on Trlidhszu1AIUANE Micro Tapper

9
panel Lia¢ Rapper distribution board asndeuANNFeTeatazanunenlFnuves sruuNIEns

o 2 a . 2 1
1.4 M35 UAUTZVY Purge air blower Fuiluszuuthermendn ldlues penthousemuuuves ESP

Ay Ao o o Xy K1 o v A .
DI NANNICUITIINIANULIIAU LlﬁgﬂﬂQﬂum!ﬂWa@ﬂgﬂﬂ]uuuﬂW%ﬂﬂgﬂﬂ’Jﬂﬁﬁ@ support insulators
1.5 952980 VLA IUIUAIINYNADIVDITEUUATIVIAAIA 15U Level switch, Temperature switch

NI Elaluﬁlzj Auxiliary control panel (ACP) S?Iz} AIUAN Micro Tapper panel Ll é} Rapper distribution board #0413% Alarm

Y 1 . A A A a a a
133 Trip Y30 Fault nnannaNuialnavessTUY

1.6 NOURINIFIFUIAUTZUY ID Fan 109A Flue Gas 909N91nA2 Combustion 118 Boiler A9 9%1013
duduAIgUMYIVeI Flue Gas N1 39A U2 DY ESP 11 IdA19m1iiigana19a acid dew point temperature 108AD1GN15

1¥91UUB9IHY collecting plates LIAZLN rigid electrodes




YIHN MaNIYNUNAUNTS 1NA

A )
BOIIH : NITIAUIAN

Hunaauena1s : WI-BO-008

Y v

ulup3aii : 3 unaauly : 21 nquma 2562 #Hd 2 910 4

1.7 iiloA1quvAund Flue Gas 9 39M 115210 ESP imgaingliganiigg acid dew point temperature
Uszanal 140 03 @ 115011015 on 52 UVGAIUANNITNUIAI TRCC ADOR Corona W 42 iU InITIANAL
u595U HV 19@1 collecting plates aZINA rigid electrodes lans19a0uiudUTZUDDYIU Mode 80 TUITA LAZATINTA
f1 Parameter 7114¢] Y99 TRCC ADOR Corona W 48 naaihmsne lidhszuy asrvaeuniiai Lidide Flash

~ o v ad oy i oo a X yqyu Y o
1130 Spark Glumsum ESP, ‘5]'i’J‘l]?f’t‘]‘].l'!l"liﬁlliﬂﬁﬂﬁ\iT]igﬂ‘]JaWLﬁﬁNsUmﬂ,ﬁ Hopper ESP 113 411
2. "fl’uﬂﬂuﬂﬁﬁqmﬂ%@&Electro static Precipitator (ESP)

¥ ' 4 . .. Y o v
2.1 ﬂ']i!ﬁdﬁﬂllﬂ'l'lll‘Wﬁf]llﬂ@uﬁq@!ﬂ%ﬂﬂEleCtrO static Precipitator (ESP) th“Vf’Jﬁu']ﬂgﬂ'NJﬂllﬂ']i

1 v
ﬁwmLmummﬁﬂummw%'auﬂaqumﬂ‘%m (ESP) AU

Y . . 3 vy v Y o ' )
2.2 ﬂTEl‘}’iﬂQflnﬂﬂTi‘l’i‘c’Jﬂig‘]_l‘U Combustion and Boiler Lﬁiﬂﬁﬂllii‘)ﬂuﬁ] Gl‘}’iﬂ1ﬂﬁﬂq@]"lﬂﬂwl‘1/\|ﬁﬂ YUY

wifeui/aaig TRCC ADOR CORONA ud19911msngaszuuiaay ID Fan

2.3 ndannwgaszunae i ldeszvumifenlasi TRCC ADOR CORONA (Mgasz 1L HV 1ngaiie

nszuauazusaau lldiung rigid electrodes HAZUHY collecting plates) iy 38UV Rapper TG RER R ERPY
1 N y 1 T @ < <

ﬁzam%gﬁﬁﬂuﬁwmmﬁammma rigid electrodes LLAZ LAY collecting plates®®NINNAI (ESP) Wumat 2 ¥ Tug

)

Ed Ea £
asndeuntuNTutalUfiszuy dudestidr1d ESP 13 4 gauazszun Teduaeadie (Chain conveyer system)

o oo a XA yquyu 2 oo a Xy ! v <
2.4 i]31/|1ﬂ1iwqﬂigﬂua1laﬂﬂmlﬂ11ﬁ ESP N34 "]ﬁl!,mﬁzU‘]JEHLaEJWLmLL‘lJHT“H‘lJEN ESP hlﬂ 62510

1A Yo, . Y g <
mmﬁwqmm‘umuﬂu@ Micro Tapper panel Li8i¢ Rapper distribution board wantunal 4 5 lus

3. 9ANIAIINIVANNAZ 52N Tavazl iR

A

v E
3.1 etlpafuANUAsMIENIINATUA TV ESP, HA3910MT Shutdown Combustion and Boil tiaz i
Y o

] ' a o 1 P < & A o A ° Y a a
ﬂ1§ﬂﬂlﬁ’]ﬂ§\1‘1ﬁ3\| WADINIMIAUTEUUNAAN ID Fan 0d19tioad)unan 1 ﬂf'JTiJQ N mlﬂll;ﬂﬁ'ﬂ@?ﬂV]Wiﬁ!ﬂﬂﬂWﬁﬁgl‘Uﬂ

]
= o

Tudn Esp Taluaeansihmsisusenszue HV @15z0U

Ed 9 E4 '
3.2 szuudanaeiidld ESP e 4 yauazszun Ted1aea3is1 (Chain conveyer system) UATIVADY
Ea v
anuiseuieoazanunioulHuvessz UG UA0IURIN Rotary Air lock 118262 Ash Chain conveyer,8UgUINTZ LY

o Y a a o A 2 Y Y= A a @
*vmm"lﬂmmﬂﬂmmwmimmaw!,m"lﬂﬂmaﬂnamnmﬁmmzuu VY37 ESP




UIHN NMaNIGMNUNAUNTS 1NA

A )
BOIIH : NITIAUIAN

Hunaauena1s : WI-BO-008

Y v

ulup3aii : 3 unaauly : 21 nquma 2562 #Hd 3 910 4

1 Y ¥ o Y o ' 4 . ! 2
33 izummﬁmwm ESP M3 60@3%3@]6\17]NTHCV’]?JLﬁ?N@]ﬁEJﬂL’)@W AU LAY Cycle time ﬁ@NVl

=< Y " YA a 1y <
nmuamﬂu‘lﬂuﬂmﬂuizuuwmu ID Fan N9y

3.4 Purge air blower 1u@A2 ESP 9z4ga1i1911 Tagdn 1uiia iieszuy HY 404 TR 1 99 4 1HamsTri #30

WgATIONTZUALAZITIAUITG 1N rigid electrodes HAZIHY collecting plate 11A7 (ESP)

a yg 1A o 0 9 A o
3.5 ﬂiz@ ESP Hopper door ’1]3’cﬂllﬁmﬂﬂ"lﬂﬂﬂﬂmﬂigﬂ’lw\lﬂﬁil ID Fan 1g@NI1ULAY LW’E’JﬂfNﬂu

o = a 2 & Yy 9 ' =
f]”L!GITIEJ‘VI"l]&’Lﬂﬂ"’U‘Lli]1ﬂ"’llLi‘l"lii’f]‘uﬂ§$fl]'lﬁliﬂui'lﬁﬂ'lﬂallmglﬂﬂﬂigﬁﬂ

a Y Z 1 Y
ﬂ15ﬁQﬂ!ﬂHﬁNﬂ"lf)H1®ﬂ1Qﬂaﬂﬂﬂﬂ

lunsaiNszuuITAuai BN 19 IMANAMATATDIT2HINNITAUATOIN NI NIIAUIATDIDE

9 H v 1
ATNADVMITWHALAZTINTUA luaiuauRiue Fansaafidimsnanasrsomsvgaaunsesrzeglugao

aa ) ] ¥ ° a A 1A g oA~ ]
Wuﬂeu’t‘)\']ﬁﬂjﬂﬂuﬂu@qﬂuulageﬂgw1ﬂ1ilﬂulﬂ§@Qiﬂu@ﬂﬂiqquluauﬂ’nﬂJW'iau

) [

o H4 o Y a 4 o 9 .
ﬁiﬂiuiuﬂixu’;umﬁmﬂuuu Ti’]ﬂi]’]l,ﬂu@l@\?ﬂqﬂﬂ’]ﬁlﬂulﬂ%@ﬁigu‘ﬂﬂ’]ﬁ‘ﬂ’l\ﬂ“ﬂﬁ!"’lﬂiﬁmﬂ Boiler

]
=

v 2
Interlock Bypass 15201 PLC lutosniuguuazngamumniie loti iednimsaswaeuuazud lv Taslivuaoumsnga
o 2
i
9 Y 9 Y
- ngatfounndoainio s Tnd
% 9 9 H
- igathninanmle lovh

- wq%ﬁ'ﬂau Spreader Fan, Primary FDF, Secondary FDF ilag IDF REVRaHY]

1NAIMIBITRINHYBITTUVINTANAN YN I@IMA

@

Yo a A ) 3 A v aq Y 7?0 w a o 9 4
’ﬂNIﬂi\?ﬂ"ﬁblﬂﬂTViL!ﬂ!,lu?ﬂ?ﬂﬂ?ilﬂu!ﬂi@ﬁﬁﬂ@qﬂlﬂ LW@ﬂﬂQﬂuuiﬁQﬂﬂimﬂWUQWﬁLﬂﬂmiﬂgUﬂ”U@Q JU

v o o 12 a o o @ 4 { { J o ' o
-fInmstaiunuanuthyssneudadesiu szunihiaduiioannu@esiglnsaidenanzdiga

(@119 TUTENINAUTUNMINGR 1aZININITATIVADUFONTNFINVUHUAIUNMHUA

Y= o P!

v A J o a Ao g 4
- ﬁ]ﬂmilelQiJﬂiﬂ!ﬁ'1§EN"’U'EI\ﬁ$UUﬂJ‘UﬂNNﬁWBﬂ1Q@1ﬂ1ﬁﬂ%1!ﬂu lemmamwmwmﬁai%’“lumi

uf lvgouthguiloszuuiidaym




YIHN MaNIYNUNAUNTS 1NA

A )
BOIIH : NITIAUIAN

Hunaauena1s : WI-BO-008

Y v

ulup3aii : 3 unaauly : 21 nquma 2562 #4910 4

@ I~ c!'d'd o o w a
-daliismihnnianuiuazdszaumsallumsaiuguszouiiniauaisneeIne deandoiny
UsgmensznsNaInssv i3e9 mammuariauazyuiaved1seu Mruaisminiugumsilassveudouainio
A A 1A ° wa A oa o @ g 2 =
dalaq Rmansznuasdunadenuanuaminvesdnuauguagliaulseiuas nannaeinsyunziour

9 @ v A Y I a o A
ﬂ'JﬁJﬂllﬂ!Laﬁ"]‘l’ii‘]JiZﬁJ‘UﬂﬁNﬂUﬁQLL'JﬂaﬂiJHJuWE (RUUN2) W.A.2554

- fmuandnlfialumsasaeuuazud luilgyw Taend luuazuuamisd i lumsidunsende

4
Torhawsmuzihvesgesnuuy




AMAKNWINT 10

%
(-]

LANE5YRAULNAFUIINNLAUITS

TN




WUU B.8.33

(auszdyuda 10)

A lgUN NN YaUsENY

Juil_8_ \feu_ fuew. w2566

B0 YesygaltinaInvnah

v o o ar J
FoneNITdUnutausENIUn 4

ey

viianhdeiusaamsaanudowineiudiu uvien Fweenlaediinaunsidouieiudn wavuddn
o=l L =) L4 L o E!‘ - vg lo‘
NIUNSLUBUNISAT N3EN52aMaled (Wwuvheaweil) innulssasiazveldihanmaivausenu 1ag

NWigwn @ 10 17 dwau 1__vie eguiniinmahvaussniuvesdasinisdaiuay

L=
o s @ e

Urseshwn___Ansald 4 vie adunislday wid/eaeyerafiuiin

= o ) = ¥ o | o 1k o = & o <
11 VR Yawnuidena Jeiegdl wvaeshua 152 M 2 dvalasnisd duneliles
fwrdo_ fwwanes muusuiilaedany wieusisaiBeaiiuuuinmei Tasavguihuay

& e 3 1 a4 <}
Ussanad 24 4. wI0TUaY 1,250 1. wavarluirvsyanalbiAuifeuas 40,000 .

Wedfiufanis  Mamhmansgdukaziiniansiewnn

17 ¥ M v ° Y o v as ' o we - -
wint il Sueyg nauAvell TMAY Y119zl fuAnmdeulvlunldeaygn

yauszms dlelasueyiiRnnesudnsuraysemuuds
=2 o e = s H v
JususelusaRsanA e lisie

mauﬁmmmﬁ'vﬁaaaﬁaqa

cevrinnene: HOUATYD

i)




AMANWINA 11

wnunsgushueish Yszand 2566

> \\VIIT®

-



00¥°S66 00%°06S 000°S0% reee
000°00T 000°0%1 000°09 ruLeig
009°€L 009°¢ 000°0L HALULLLM
009°¢ 009°¢ ruLeB
009°¢ 009°¢ HALAMUY
00L°€ 00L°¢ RULUBL
009°¢ 009°¢ reuLliucu
009°€ 009°¢ AL
00L°8C 00L°€ 000°ST EULER M
000°STI 000°0L 000°SS FLRLALIES
000°0L1 000°001 000°0L PEWLFLIE
000°061 000°0CI 000°0L arpLeny
000°061 000°S€l 000°SS MULEURt
(re'ree) (re'res) (re'res)
P o - . . . new
BILLILIEIULELIMLBELUTBLIRE[Lree & BJLLEIENULEBE VRV LLZL BLAILILILE HBLIIURILELAIE[LLILIEIULCLILE

99ST [T BULE ELMIBMIILUBLELBLILIL ;Fwwwww@\?w@(m\_v?:wm—u:mwfc;z:

ga.sﬂuo_s_ﬁg.gg.ﬁé Ngkgﬁe
8-76620¢7-20 "TEL 04404 hHUISU AUINGEY LAUSUNENNU 2 M BOY 201 SLULO 21 N3

O3.LIAM ANVAINOD HYONS
HJ.13d INVd NV




MANUINT 12

%4
-]

v A& 9; 1 a
uwnmsgummmwmﬂa

> \\VIIT®

-



00°000°/21 0000006 00°000°2€ RULLMG

0000061} 000009 00°000°¢1 MRLULWIM
00°00€'Y 00°00€'Y 000 YLYLY
00°00€'t 00°00€'Y 000 MRBLRMU
00°00€'t 00°00€'Y 000 RYLKLMY
00°00€'Y 00°00€'y 00°0 rewLFueu
(‘enw) (‘) (‘remw)

MILILENULLLAMEELUMILIRE[IRES | BILARNULLIEWRUYIMMREBLLLILE | MBLINRMEMBLLINILIENULLLINE neyi

99GZ [L WULL SEMIBMIILUBLEUASLYLIL FLMMS]PRLAILILENLIMEELUUKAIT

o o
I I

ooouovm.wo“xﬁo:o_,v_ov_az,‘m .>mmu._.ozo§ ..n_x (mOxzzch.zoow .mzwiokn_mmmoo.mx._.u_.
8-¥6620¥2-20 “TAL OLLOL hMUIPSU BUINGEY LAUISUNENNU 2 M BCI BCI SLULe 2L N

A3LINIM ANVANOD HYONS
HOL13dd S9INVd NV



MANUINT 13

LANFITIIYNITATIDBLEAL UL D961
529991 QI FYLLULLD

<V




1IANANTFILANSATUIAL AL UL IG U
(Conceptual design)

seuuiinialtdavuuiiaiinie

a1nn1sw§mﬁ1m1amné’au

aav

V3N UINN1ANTUAULNILNDGS A6
AVUIA ANLLWILNAS

1au

UEHNWUANA dauds
a8, 239

1 AN 2563




Wilde3UT9IAINTALTZNE VAN TN IMINTTUAILAY

{ a o 90’ o o e
WU VTHN Wansemunanys 91na

TuR 1 HoU NEAAN W.A. 2563

Y ' v
Taomiisdontiudl s weyusdng souds egiuaail 201/706  ¥eeIn1IASIdN 64 uon 4 drvw/

HYN AAIAY SuNRAYR and d9da ngumnuniuas - & lasveyanalilsznenInaniainssuniugy
Usziam engdy @1 Innssudanaden wvws - awlveyanamanzifou aa. 239 wazvuziii ldgniinoou
lueygnaliszneudmndn
o 1Y Y I Yo a o L a Y Y Yo
Vo3 UTeINNWIUATUHATEY MuNTEIIMTYRAaN1IAINTAIVAY W.A. 2542 Tasdnma iy {iUses
¥ Y ' a K . o
msmaraznudesdy szuuthiami@suuuieninmssdmivmanndes High BOD wuia 2,300 av.u./3u
waz Low BOD 4110 800 a11.3./3% Y89138N M1e1ang1emunamnss 3100 191 Iamumamys a1msensmuis
a9 Y 9 v Y 9
sazupuitmd ldaaunivsesliuds

9

iy g o ! ”
iolluvangiu i Idasaneiiore 13iiludn

@) /] 37INg
@%o) Aueaua
(@%e) WU

(A3%0) WU



luauuAdssnauITIINININTTUAIUAY

@n1adAansg

COUNCIL OF ENGINEERS
www.coe.or.th




8 ULELANIU] | 9F
= “a [elo)
MMZLULLUBBNBYIMIALE Y guLuLINeU | $¢
SuLELINIUL | g
LINVId LNINLVINL n
ﬂzrﬁrn—./\ﬁ:c 4%
Y3ILVM 3LSYM @ c
aNOd ONM00D % W o
GNOd 9NIT00D

L sLaLiuly | gz
aNOod 9NM000[ () | O

aNod 9N1000[ () |
RgneULUInUTY | /2
aNOd 9N1002[ () | - -
aNod 9N100d[ (1) | =
= 7z
(HdL1 0Z1) 9'ON LitB|BMM i 2z
TR IIELOLENLARBILHT (HdL 0z}) sON Lpejen | 89 i [44
(HdLGy) eON Lppelen | £G i 1z
MMZEULLPLLINBLIMIALTL (Hd1 09) T'ON Lite|eltk wmi 0c
REEBULUNMBURLLILITUIBITULLRYILIGEA (HLOY) 1 ON LiByo | GG 6L

' @
A ke S - S
nBuLeusenRgniL UppupiLueet | g i al
AL mus | eg i vumen | /1|
SUBI2LTFILLOLINBLM MELUBIUHBUABALERELANYEN [ 2 i eue | 9|
e 1S | e [ Gl
0S | i
61 i LeEIRUINRY | ¢
T4 i grounLe | Z|
mML LY i sgrieunLe [ ||
S

m@m\Cer@Cz&/ aNOd AVedS | 9F W SLULNEERM | o)
. = (vacLy) LginuneunLs | Gy wiucfofubnnzeeayiern | 6
bFFHﬂ:mdmﬁm R 2 i pLBR{UNGNLS | g
N VRuennLv)regulieenuevasne | € i L
(FALE)REoL 144 i 9
1y 7 ﬂmzﬁ—vmmza&mﬂ [
zLelapel] [ oy i nebunMumiLl | 4
LLsuapewyy | ge i ALBURMUMILEL | @
0L vLELNeU] | 8¢ i ALNURMUMALT [ 2
6uLLinwl] | /¢ i YLV, 3

N
- 12,
UL
Uy
“Lg, 13,
N

BLCELMM|DELELUDEUIATLM .




v

~~

Ll

<

el

[ =

=z @

5 g

L A‘CT c

\:‘\—‘ ] wn

= ) o

= o \LL _

< € Il -

= 2 o

535 7 é

oD T =

O -

< W -

- =z
O
=
@)
Lil
[al
V)

Wastewater from Wastewater from
Ash & Filter cake yard ~ Bagasse stock yard

I~

m

~

M)

£

o

- (@}
> o ™~ €
Z ™M o
- <

ANAEROBIC POND 1 (C1)
Eff. volume = 34,528.7 m3
D=40m

)

U

~CO0

A
LAL

ERA
Eff.

/

>
= ~
<
RATED LAGOO
f volume = 1,209J0
3.0 m o+

INSPEGIION TANK (D)

ACPLTATIV

POLISHING POND (F)
Eff. volume = 4,478.0 m3 E
) = 3.0 m £




INIWLYILL d41VMILSVM dOd HOIH O IWVEDVIA MO 14

(H) ANOd ONIHSIT0d

WILLMELUMLMMYMMNALIUMETT

(4) ¥NVL NOILO3IJSNI dOg

(3) ANOd FAILYLINOVA
MUATBYYMNERN

LIMLUTEBNEBLLIbY

7/6w 0z LbuuLt aog

(D) ANOd AONIDYINT
MBIV ULAUNGN

=

R BRAC LT

(20) 2 NOODV1 d3LVyaV
Z WLULERYIGT

A

(1Q) 1L NOOSDV1 AILlvyav
| BLULBRYIGT

(D) ¢ ANOd 219093VYNY

Z WLULBEUIKET

A

(10) | ANOd O19043VNY
L WLULBE|URKBT

d3LVM d3Lv3HL-3d

(€V) L ANOd ONIATOH
AYVA IMVO Y3114 8 HSY
T PRRUCRMEUIMEBURY
Crcu@jrGé@Cw%@n@rHﬁnwpnw@D

(2v) 2 ANOd ONIATOH
QUVA IMVO ¥3LTI4 8 HSV
¢ bRRUEGUMEBURWULU
n@jrgvmc?n@npr?nmwpnwmp

Aep/gw 0°g

A

/6w 000'c Aod
Aep/ew 0°00€°C
_.ﬁ._.SJC@@r_@

(d) ANOd ONIT1L13S a0d HOIH
v@.@@w@ﬂ@rﬁrﬁ@cnacg@ﬂ

Aep/ew 0°zez

N

Aep/gw 0°zle

EULDEEWIMRBIBUNEIK
O S

Aep/gw 009

O

T paek axed Jayi4 19 ysy

rﬂv@mr
Aep/gw 0061

O

Z pieA e 1234 79 Ysy

(1Y) ANOd SNIATOH
AYVA MO0LS ISSVOvd
QQQCrchcsr@npr?nnanwmp

Aep/ew 0L /L

PULUMIB TLMILILT
-2 L s &

Aep/ew 0'6£2

LUIMBYILLIMITRE
B = °

Aep/ew 0°096

O

pJeA 3o01s assebeg

180QgnJos 18




ONINIM 133HS 3dQH "wws'|

NN

0519+ 38

o;@fizw

woy =d
CW 0'0GLY = A
(H) ANOd BNIHSIT0d

e

I/bw 0z s

wGrz
U 00z = A
() MNVL NOILDIdSNI

=a
cw 9'0C'9l

=

0Ly + N

w0y =g
CU 0Y06'T) = A
¢ UNOd DI90d3VNY

(€2)

ONINM 133HS 3dQH "wws'|

QUG

oo.mmrjgzW

assebeg
wez =a
cw 0Z8L = A
(TV) ANOd DNIATOH QHVA XD0L1S ISSVHVY

0079+ 13

mw&fquw

wee=4a

(3) ANO JAILYLINDVA

(004 HOIH)

ONINIT 133HS 3dQH "wWwe'|

z

1

05°G9+713

INEDEER

w gy
£w 7798 = A
(9) ANOd ADNIDYINS

00§ -1 ERLBN

05'19+713

e F1140dd D' INVAJAH

ANOd ONITLL3IS 009 HIIH
OL ¥31vM d3Lv3d1-3d

e
|
|
|
N
%

=4a

ONINT 133HS 3daH “wwg'|
. [

w oy =@

= A CW GBee el

ONINI 133HS 3daH "wiwg'|

05°09+713

w0y =0
cw £878'e = A
(12) T ANOd DIFOdIVNY

ONINIT 133HS 3dQH "wuwg'|

BB YSY -

|

wgz =a |

cu 087 = A !

(2V¥) T ANOd DNITTOH QYVA VD HALTH R HSY |
|

|

|

|

|

|

mm;\@fizw

= A
(€Q) ¢ NOOSV1 Q31vd3v

mm%@fizw

woy =4a
T /0989 = A /

(1Q) T NOODVT Q3Lvd3v

ONINT 133HS 3d0H

w oy =a
cw /Ig'T = A
(9) ANOd SNITLLIS dOd HOH

19qqnios 1o

ONINM 133HS 3d0H "wwg'|

19N R Ysy

e
cw 0oL
(£V) T ANOd SNIATOH QYVA IAVYD HILTIH 8 HSY

=a
=A




VBW 0z nyie, 4og

(@) MNVL NOILO3JSNI a0g
LimLUTEbneRLLLy

/6w 0z LpuuLk aog

INIAWLYILL 31LVMILSVM dOd MO'T JO INVEOVIA MO

(4) ANOd ONIHSITOd
YIILITELUMLLMBUKBALTIUMBTT

ARRLRE T T

(0) ANOd IAILYLINOVA
MUUISY MR

() NOOSV1 d3Lvy3v
ErCr@nmSh@

(3) ONOd AONIDHIN
ngubALInYIEn,

/6w 0g Aog
Aep/gw 0°050° L
:._._.,_,_C@@r_@

Aep/gw 0°9Zz

(¥) ONOd ONITLL3S a0g MO
LYYBIBYILILIBUZYUWETT

Aep/gw 0052

rﬁ@ﬁ@RSCr@Z\_vmrﬂnmrB
% % =~ )

Aep/ew 0°062

LIREILIYYNITITREULLIMABLITZELEL
& = ~ ()

LHIB|BRUHEIBUNEH




(NOd ONITLLIS d08 MOT
0L d3LvM d31v3dL-3d

ONINM 133HS 3d0H "wws'|

0S29+713

mm&mfizw

ONINM 133HS 3d0H "wuwg|

S§29+13

GCYI+IMN W

A
00°69+71

w0t = g
W G0L07= A
(3) ANOd ADNIDHIWT

00§

-1

(09 MOT)
3VDS

31

ONINT 133HS 3daH "wwg'|

0629+713

140dd JI'NNVAJUAH

[ f— 00G9+794 o oo TR 06°G9+7134 0L 79+ N [——
STINEmEa . %\\J,
I/bw 0z s aos Wz = g |
wooe =g i woe =q |
QW 0B = A £ 00c = A QU 9107 = A W
(4) GNOd ONIHSITOd (@) XNVL NOILOIJSNI (D) ONOd JAILY.LINDVA
|
W
e |
|
|
|
|
W
” AONINM 133HS 3dOH wws | ONINIT 133HS 3daH wWWwg'|
|
|
W [SRZEREL 0529+ 3L
| -
| 8 B 8 -
B SEVITTIN 06'69+713 ovset 432% 0669+713
-
\,%/ \>,/ :>/
w ot =(Q w0t =g R
cw 0'60Z'L = A QW G/86 = A ! LVUBniAL
(8) NOOOVT Q3 Lve3v (v) ONOd ONITLLIS Q08 MOT (e
L __

LB BIEMLILMNBI
% B e




ONINIT 143HS 4d0H WG|

XK K KK Ly
A /// NN N \\//\
NS 0579+73 D Y KK
5 0G6'¢9+13 YN N
WH ‘ 00°C9+71M W v yll = A
IS W 96y = 00 ¥9+
/\ /\ ¢ U y9Gy A 0 ¥9+7IM N
n

0059+ M & cw g6 = A
06co+ 3 AN

W 0e = (
CW G806 = A

(V) ANOd SNITLLIS a0gd MO




PROJECT : WASTEWATER TREATMENT PLANT

WASTEWATER TREATMENT CONCEPTUAL DESIGN
WASTEWATER TREATMENT PONDS

Designer Mr.Poonsak Onsri

KAMPANGPHET PROVINCE

1 May 20

Environmental Engineer, Licence No. &&.239

This water have to treat which we show the process of wastewater treatment are below diagram.

1) Wet scrubber

2) szuuaLAagLan
3) thaeiu,ailnsal
4) Wiaatin

6) Ash & Filter cake yard 1
7) Ash & Filter cake yard 2

960.0 m3/day , BOD 2,000.0 mg/L
239.0 m3/day , BOD 350.0 mg/L
190.0 m3/day , BOD 5,000.0 mg/L
60.0 m3/day , BOD 30.0 mg/L
171.0 m3/day , BOD 3,000.0 mg/L
5.0 m3/day , BOD 2,000.0 mg/L
232.0 m3/day , BOD 2,000.0 mg/L

)
)
)
)
5) Bagasse stock yard
)
)
)

8) nanaaifiuiaiasdng 212.0 m3/day , BOD 60.0 mg/L

ANaanLu 2,300.0 m3/day , BOD 3,000.0 mg/L
\ 2 Re-treated water
HIGH BOD SETTLING POND (B) < 460 m3/day

Eff. Vol = 2,317.00 m3
BOD = 3,000.0 mg/L

ANAEROBIC POND1 (C1)
Eff. Vol. = 34,528.70 m3

BOD =900.0 mg/L

v
ANAEROBIC POND2 (C2)

Eff. Vol. = 13,904.00 m3

BOD = 270.0 mg/L
\ 4

AERATED LAGOON1 (D1)
Eff. Vol. = 16,863.70 m3

BiD =90.0 mg/L

AERATED LAGOON2 (D2)
Eff. Vol. = 13,338.50 m3

BOD = 35.0 mg/L

FACULTATIVE POND (E)
Eff. Vol. = 16,420.60 m3

v BOD > 20.0 mg/L
INSPECTION TANK (F)

Eff. Vol. = 20.00 m3

EMERGENCY POND (G)
Eff. Vol. = 4,862.00 m3

BOD < 20.0 mg/L wint&afiunisingelule
7 AMLAWTIATRUARZRILIN
POLISHING POND (H) laanduuasnaaggusnau'l
Eff. Vol. = 4,750.00 m3 1in1iaTuiedia High BOD settling pond




DESIGNED CONDITIONS
This wastewater conditions are related with analysis report from laboratory and estimated worst case condition.

Flow rate BOD COoD SS TDS BOD loading
Source of Wastewater
(m3/day) (mglL) (mglL) (mglL) (mglL) (kg-BOD/day)
Wet scrubber 960.0 2,000.0 2,300.0 80.0 1,500.0 1,920.00
FEUURNALILEN 239.0 350.0 402.5 80.0 1,500.0 83.65
a9, alnsal 190.0 50000 | 5750.0 100.0 | 1,200.0 950.00
vaunin 60.0 30.0 120.0 50.0 800.0 1.80
Bagasse stock yard 171.0 3,000.0 3,450.0 200.0 2,200.0 512.86
Ash & Filter cake yard 1 5.0 2,000.0 3,000.0 400.0 800.0 10.00
Ash & Filter cake yard 2 232.0 2,000.0 3,000.0 400.0 800.0 464.00
vanaalfuiaiadding 212.0 60.0 105.0 50.0 1,000.0 12.72
Mixed wastewater 2,069.0 1,911.6 2,284.7 124.5 1,378.6 3,955.0
Design condition 2,300.0 3,000.0 3,000.0 135.0 1,420.0 6,900.0
DESIGNED CONDITIONS
Wastewater influent
Total flow rate (mixed) = 2,069.0 m¥d
Total BOD (mixed) = 1,911.6 mg/L
Design wastewater
Design flow rate = 2,3000 m¥d
Design pH = 6.5-8.5
Design BOD = 3,000.0 mg/L
Design COD = 3,0000  mg/lL
Design SS = 135.0 mg/L
Design TDS = 1,420.0 mg/L
Average flow = 2,3000  m¥24 hr
Assume ground level at plant = 65.00 m. above mean sea level ( EL +65.00m.)

1) BAGASSE STOCK YARD WASTEWATER
1.1) BAGASSE STOCK YARD HOLDING POND (A1)

Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

No. of pond = 1 nos

Catchment area = 15,3700 m?

148.30 mm./hr
(15370/10,000 x 148.3 x 0.3/ 360) x 3,600

Rainfall intensity 10 year

Maximum average of Run-off

683.8 m3/hr
Detention time of pond = 0.25 hr (15 min.)
Required volume of pond, Vg = 171.0 m?
Selected volume of pond, Vp = 182.0 m3
Depth of pond, Dp = 2.50 m

Effective depth, Dy,

1.50 m (Freeboard is 1.0 m.)



Selected size of pond as follow :

Embankment slope = 1 : 2.0

Average top Width, Wy = 12.00 m. Length, L; = 29.47 m.
Average water Width, W, = 8.00 m. Length, Ly, = 25.47 m.
Average bottom Width, Wy = 2.00 m. Length, Lg = 19.47 m.
Area of pond, Ap = 354 m? 0.22  Rai

Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+63.00m.

Water level in pond = EL.+64.50m.

1.2) BAGASSE STOCK YARD HOLDING POND TRANSFER PUMP
idzaIunasMInaan azgaguinszuutintainds wwisiduidmnaldainaisuznasnindas

Aluaadiia 15 uiiusn (HafilduasdniAutineiluaasle 30 uni desauthsacailuilzunes
AnLAu 15 uvisae)

Wastewater to treatment system =  683.81x15/60
= 171.0 m®/d
Type of pump = Self priming centrifugal pump
No. of pump = 2 set (1 duty, 1 standby)
Operating time = 2 hr./d
Required flow rate = 85.5 m*/hr.Junit
Specification Pump = 90.0 ma3/hr. at head 14.0 m
Motor = 10.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
Pipeofpump =  HDPE PN6, PE100 6.0 inch, Flange PN10
Main pipeline =  HDPE PN6, PE100 6.0 inch, Flange PN10
Pipe length = 620.0 m
Static head = 4.0 m
Required pressure loss = 11.8 m
Operation control = Auto with level in Bagasse stock yard holding pond
Total installation power = 20.00 HP

2) ASH & FILTER CAKE YARD HOLDING POND

A) ASH & FILTER CAKE YARD1
2.1) ASH & FILTER CAKE YARD HOLDING POND (A2)
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
Catchment area = 20,855.0 m?
Rainfall intensity 10 year = 148.30 mm./hr
Maximum average of Run-off = (20855/10,000 x 148.3 x 0.3/360) x 3,600
927.8 m3/hr
Detention time of pond = 0.25 hr (15 min.)
Required volume of pond, Vg = 232.0 m3

Selected volume of pond, Vp = 284.0 m3



Depth of pond, Dp = 2.50 m
Effective depth, Dy = 1.50 m (Freeboard is 1.0 m.)
Selected size of pond as follow :

Embankment slope = 1 ; 2.0

Average top Width, Wy = 16.00 m. Length, L; = 27.04 m.
Average water Width, Wy, = 12.00 m. Length, Ly, = 23.04 m.
Average bottom Width, Wy = 6.00 m. Length, Lg = 17.04 m.
Area of pond, Ap = 433 m? 027 Rai

Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+63.00m.

Water level in pond = EL.+64.50m.

2.2) ASH & FILTER CAKE YARD HOLDING POND TRANSFER PUMPS
ihazgaunadiLazaznauntiansad azgnguLnszuuindaids wwizidudidualsainnis
nznasiaainaaciia 15 uiiusn (UadinasAnifmihaeiivaas'le 30 unvt desruinsasvacily
13uasAnLAY 15 urviaae)

Wastewater to treatment system = 927.84x15/60
= 232.0 m®/d
Type of pump = Self priming centrifugal pump
No. of pump = 2 set (1 duty, 1 standby)
Operating time = 2 hr./d
Required flow rate = 1160  m¥hr./unit
Specification Pump = 120.0 m3/hr. at head 15.0 m
Motor = 15.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.

Pipeofpump =  HDPE PN6, PE100 8.0 inch, Flange PN10

Main pipeline =  HDPE PN6, PE100 8.0 inch, Flange PN10
Pipe length = 1,200.0 m
Static head = 5.0 m
Required pressure loss = 11.4 m
Operation control = Auto with level in Bagasse stock yard holding pond
Total installation power = 30.00 HP

B) ASH & FILTER CAKE YARD?2
2.3) ASH & FILTER CAKE YARD HOLDING POND (A3)
Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
Catchment area = 445.0 m?
Rainfall intensity 10 year = 148.30 mm./hr
Maximum average of Run-off =  (445/10,000 x 148.3 x 0.3/360) x 3,600
19.8 mé/hr

Detention time of pond = 0.25 hr (15 min.)

Required volume of pond, Vg = 5.0 m3




Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, D,

Selected size of pond as follow :

Embankment slope

Average top Width, Wy
Average water Width, Wy,
Average bottom Width, Wy

Area of pond, Ap

Top level of curb around the pond
Bottom level of pond

Water level in pond

10.0 m3
1.50 m
1.00 m (Freeboard is 0.50 m.)
1 ; 2.0
6.50 m. Length, L; = 6.40 m.
4.50 m. Length, Ly = 4.40 m.
0.50 m. Length, Lg = 0.40 m.
42 m? 0.03 Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+64.00m.
EL.+65.00m.

2.4) ASH & FILTER CAKE YARD HOLDING POND TRANSFER PUMPS

Wastewater to treatment system

Type of pump

No. of pump
Operating time
Required flow rate

Specification Pump
Motor
Pipe of pump
Main pipeline
Pipe length
Static head

Required pressure loss
Operation control
Total installation power

3) HIGH BOD SETTLING POND (B)
Type of pond

No. of pond

Influent flow rate

BOD of Influent

BOD Loading to this pond

SS of Influent

SS % Removal

SS of Effluent

Detention time of pond
Required volume of pond, Vg

445x15/60
111.3 m*/d
Self priming centrifugal pump
4 set (3 duty, 1 standby)
0.5 hr./d
74.2 m/hr.unit
230.0 ma3/hr. at head 12.5 m
20.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 8.9 inch, Flange PN10
HDPE PN6, PE100 174 inch, Flange PN10
565.0 m
5.0 m
7.1 m

Auto with level in Bagasse stock yard holding pond
80.00 HP

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1 nos
2,300.00 m3/day
3,000.0 mglL
6,900.0  kg-BOD /day
124.5 mg/L
70 %
37.3 mg/L
1.0 day
23000 m




Selected volume of pond, Vp = 2,317.0 m

Depth of pond, Dp = 4.00 m.
Effective depth, Dy = 3.50 m. (Freeboard is 0.50 m.)
Selected size of pond as follow :
Embankment slope = 1 ; 2.0
Average top Width, Wprp = 28.00 m. Length, L; = 41.26 m.
Average water Width, Wpy, = 26.00 m. Length, Ly, = 39.26 m.
Average bottom Width, Wpg = 12.00 m. Length, Lg = 25.26 m.
Area of pond, Ap = 1,155 m? 0.72  Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+65.00m.
4) ANAEROBIC POND1 (C1)
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

No. of pond = 1 nos

BOD of Influent = 3,000.0 mg/L

BOD loading = 6,900.0 kg-BOD / day

Volumetric loading rate 0.04-0.30 kg-BOD/ m*-day

0.20 kg-BOD / m*-day

Selected volumetric loading rate

Required total volume = 345000 md
Selected volume of pond, Vp = 345287 md
Depth of pond, Dp = 4.00 m.
Effective depth, Dy = 3.35 m (Freeboard is 0.65 m.)
Selected size of pond as follow :
Embankment slope = 1 ; 2.0
Average top Width, Wprp = 79.50 m. Length, L; = 155.48 m.
Average water Width, Wpyy = 76.90 m. Length, Ly = 152.88 m.
Average bottom Width, Wpg = 63.50 m. Length, Lg = 139.48 m.
Area of pond, Ap = 12,3610 m? 773 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.85m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Ve /Q
= 15.0 day = 360.0 hr
TREATMENT EFFICIENCY
Expected BOD removal efficiency, hg = 70.0 %
BOD of effluent = 900.0 mg/L
Expected SS removal efficiency, hg = 60.0 %
SS of effluent = 14.9 mg/L




5) ANAEROBIC POND2 (C2)

Type of pond =  Trapezoid Shape - Compacted Clay Liners
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 900.0 mg/L
BOD loading = 2,070.0 kg-BOD / day
Volumetric loading rate = 0.04-0.30 kg-BOD/ m*-day
Selected volumetric loading rate = 0.15 kg-BOD / m*-day
Required total volume = 13,8000 m®
Selected volume of pond, Vp = 13,9040 m?
Depth of pond, Dp = 4.00 m.
Effective depth, Dy = 3.20 m (Freeboard is 0.80 m.)
Selected size of pond as follow :
Embankment slope = 1 ; 2.0
Average top Width, Wprp = 40.00 m. Length, L; = 151.18 m.
Average water Width, Wpyy = 36.80 m. Length, Ly, = 147.98 m.
Average bottom Width, Wpg = 24.00 m. Length, Lg = 135.18 m.
Area of pond, Ap = 6,047 m? 3.78 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.70m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Ve /Q
= 6.0 day = 1440  hr
TREATMENT EFFICIENCY
Expected BOD removal efficiency, hg = 70.0 %
BOD of effluent = 270.0 mg/L
Expected SS removal efficiency, hg = 50.0 %
SS of effluent = 7.5 mg/L
6) AERATED LAGOON1 (D1)
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond, n = 1 nos
BOD Loading to this pond = 621.0 kg-BOD / day
BOD of Influent, C, = 270.0 mg/L
Expected BOD effluent, C, = 90.0 mg/L
Removal BOD loading = 414.0 kg-BOD / day
C,/C, = 0.333

First order reaction rate constant, k = 0.276 1/day




from C, = 1

—_—

0 [1+&im) ]n

Where:
C, = effluent BODs concentration in cell 7. mg/L
C, = nfluent BODs concentration. mg/L
k = first order reaction rate constant /d
=0.276 day" at 20° C (assumed to be constant in all cells)
t =total hydraulic residence time in pond system. d
n = number of cells in the series
Total hydraulic residence time, t = [(1/0.333)-1]/0.276
= 7.3 day
Required total volume = 16,7900 m®
Volume of each pond, Vg = 16,7900 m®
Selected volume of pond, Vp = 16,863.7 m’
Depth of pond, Dp = 4.00 m
Effective depth, Dy, = 3.05 m (Freeboard is 0.95 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wpr = 60.00 m. Length, L; = 119.52 m.
Average water Width, Wpy = 56.20 m. Length, Ly = 115.72 m.
Average bottom Width, Wpg = 44.00 m. Length, Lg = 103.52 m.
Area of pond, Ap = 7,171 m? 448  Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond =  EL.+64.55m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Ve /Q
= 7.3 day = 1752 hr
OXYGEN REQUIREMENT
Oxygen rate = 1.2 kg-O, / kg-BOD
Theoretical Oxygen requirement = 414x1.2
= 496.8 kg-O, / day
= 21.0 kg-O, / hr
Safety factor = 2.00
Pactical Oxygen requirement = 42.0 kg-O, / hr
AERATOR

CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT

Type of Aerator =  Low speed surface aerator
Oxygen Transfer Rate, OTR = 1.32 kg-O, [ KW - hr
Power Requirement for Oxygen = 42/1.32

= 31.8 kw
Power each set of aerator = 75 kw

Number of Aerator = 5 nos




CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter = 0.61x((264xkw)/depth)*0.5
= 155 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)*0.5
= 49.3 m.
Oxygen dispersed coverage area = 1,907.0 m?
No. of Aerator for Coverage = 4 nos
Chosen max. number of Aerator = 5 nos
TREATMENT EFFICIENCY
This process efficiency, hg = 66.67 %
BOD of effluent = 90.0 mg/L
7) AERATED LAGOON2 (D2)
Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond, n = 1 nos
BOD Loading to this pond = 207.0 kg-BOD / day
BOD of Influent, C, = 90.0 mg/L
Expected BOD effluent, C, = 35.0 mg/L
Removal BOD loading = 127.0 kg-BOD / day
C,/C, = 0.389
First order reaction rate constant, k = 0.276 1/day
from B 1
Co [1+@mY
Where:
C,, = effluent BODs concentration in cell n, mg/L
C, = influent BOD; concentration, mg/L
k = first order reaction rate constant /d
=0.276 day™ at 20° C (assumed to be constant in all cells)
t = total hydraulic residence time in pond system, d
n = number of cells in the series
Total hydraulic residence time, t = [(1/0.389)-1]/0.276
= 5.7 day
Required total volume = 13,1100 m®
Volume of each pond, Vg = 13,1100 m®
Selected volume of pond, Vp = 13,3385 m’
Depth of pond, Dp = 4.00 m
Effective depth, Dy, = 2.90 m (Freeboard is 1.1
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wey = 62.00 m. Length, Ly = 98.34 m.
Average water Width, Wpy = 57.60 m. Length, Ly, = 93.94 m.
Average bottom Width, Wpg = 46.00 m. Length, Lg = 82.34 m.

Area of pond, Ap = 6,097 m? 381 Rai



Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)

Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.40m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Ve /Q
= 555.8 day = 13,339.2 hr
OXYGEN REQUIREMENT
Oxygen rate = 12 kg-O, / kg-BOD
Theoretical Oxygen requirement = 127x1.2

= 152.4 kg-O, / day
= 6.0 kg-O, / hr

Safety factor = 2.00
Pactical Oxygen requirement = 12.0 kg-O, / hr
AERATOR
CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT
Type of Aerator =  Low speed surface aerator
Oxygen Transfer Rate, OTR = 1.32 kg-O, / KW - hr
Power Requirement for Oxygen = 12/1.32
= 9.1 kw
Power each set of aerator = 7.5 kw
Number of Aerator = 2 nos
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)*0.5
= 15.9 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)*0.5
= 50.5 m.
Oxygen dispersed coverage area = 2,005.0 m?
No. of Aerator for Coverage = 3 nos
Chosen max. number of Aerator = 3 nos
TREATMENT EFFICIENCY
This process efficiency, hg = 61.11 %
BOD of effluent = 35.0 mg/L
8) FACULTATIVE POND (E)
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 35.0 mg/L
BOD loading = 80.5 kg-BOD / day
Area loading rate = 0.002-0.025 kg-BOD / m*-day
Selected area loading rate = 0.010 kg-BOD / m*-day
Required total area = 8,050.0 m?
Area of each pond, Ag = 8,050.0 m’



Selected area of pond, Ap = 8,0668 m’

Depth of pond, Dp = 3.50 m.
Effective depth, Dy = 2.25 m. (Freeboard is 1.25 m.)
Selected size of pond as follow :
Embankment slope = 1 ; 2.0
Average top Width, Wprp = 102.00 m. Length, Ly = 88.20 m.
Average water Width, Wpy, = 97.00 m. Length, Lpy = 83.16 m.
Average bottom Width, Wpg = 88.00 m. Length, Lpg = 74.20 m.
Effective volume of pond, Vp = 16,4206 m°
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.00m.
Water level in pond = EL.+64.25m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT = Ve /Q

= 7.1 day = 170.40  hr

TREATMENT EFFICIENCY

Expected BOD removal efficiency, hg = 70.00 %

BOD of effluent = 10.5 mg/L

TDS of effluent < 1,300 mg/L

9) INSPECTION TANK (F)

Type of unit =  Rectangular shape reinfarce concrete
No. of unit = 1 nos.
Detention time = 0.2 hr.
Volume of each unit, Vg = 19.2 m°
Selected volume of unit, Vp = 20.0 m°
Depth of unit, Dp = 2.75 m.
Effective depth, Dy, = 1.25 m. (Freeboard is 1.50 m.)
Dimension of unit as follow :
Width, Wy, 250 m. Length, Ly 6.40 m.
Top level of unit = EL.+65.70m. (Ground level is EL.+65.00m.)
Bottom level of unit = EL.+62.95m.
Water level in unit = EL.+64.20m.
10) EMERGENCY POND (G)
10.1) EMERGENCY POND
Water from Inspection tank = 2,300.0 m°/d
Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos.
Detention time = 2.0 day
Volume of each pond, Vg = 46000 m®
Selected volume of pond, Vp = 48620 m




10.2)

Depth of pond, Dp
Effective depth, Dy,
Selected size of pond as follow :

Embankment slope

Average top Width, Wpry
Average water Width, Wpy
Average bottom Width, Wpg

Area of pond, Ap

Top level of curb around the pond
Bottom level of pond

Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

AERATOR
Type of Aerator
Power each set of aerator

CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter

Oxygen dispersion diameter

Oxygen dispersed coverage area
No. of Aerator for Coverage

RETREATED PUMP

Re-treated wastewater

Design flow rate (20% of Total flow rate)
Wastewater flow rate

Type of pump

No. of pump

Operating time

Required flow rate

Specification Pump
Motor
Pipe of pump
Main pipeline
Pipe length
Static head

Required pressure loss
Operation control
Total installation power

4.00 m.
2.60 m. (Freeboard is 1.40m.)
1 : 2.0
32.00 m. Length, L; = 97.73 m.
26.40 m. Length, Ly = 92.13 m.
16.00 m. Length, Lg = 81.73 m.
31270  m? 195  Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+61.50m.
EL.+64.10m.
Vel Q
2.1 day = 50.73  hr

Low speed surface aerator
7.5 kw

0.61x((264xkw)/depth)*0.5

16.8 m.
0.61x((2652xkw)/depth)*0.5
53.4 m.
22370 m?
1 nos
460.0 m’/d
460.0 m’/d
Self priming centrifugal pump
2 set (1 duty, 1 standby)
20 hr./d
23.0 m/hr.Junit
7.5 ma3/hr. at head 9.5 m
1.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 2.0 inch, Flange PN10
HDPE PN6, PE100 2.0 inch, Flange PN10
380.0 m
5.0 m
13.1 m

Auto with timer or level in Emergency pond



11) POLISHING POND (H)
Water from Falcultative pond =

Type of pond =

No. of pond =

Detention time =
Volume of each pond, Vg =
Selected volume of pond, Vp =
Depth of pond, Dp =
Effective depth, Dy, =
Selected size of pond as follow :

Embankment slope =
Average top Width, Wpr =
Average water Width, Wpyy, =
Average bottom Width, Wpg =

Area of pond, Ap =
Top level of curb around the pond =
Bottom level of pond =
Water level in pond =
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT =

AERATOR
Type of Aerator =
Power each set of aerator =
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter =

Oxygen dispersion diameter =

Oxygen dispersed coverage area =
No. of Aerator for Coverage =

2,3000 m¥d
Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1 nos.
2.0 day
46000 m°
47500 m°
4.00 m.
2.60 m (Freeboard is 1.40m.)
1 : 2.0
34.00 m. Length, L; = 88.38 m.
28.40 m. Length, Ly = 82.78 m.
18.00 m. Length, Lg = 72.38 m.
30050  m? 188  Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+61.50m.
EL.+64.10m.
Vel Q
2.1 day = 50.40 hr

Low speed surface aerator
75 kw

0.61x((264xkw)/depth)*0.5

16.8 m.
0.61x((2652xkw)/depth)"0.5
534 m.
22370 m?
1 nos
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PROJECT : WASTEWATER TREATMENT PLANT

WASTEWATER TREATMENT CONCEPTUAL DESIGN
WASTEWATER TREATMENT PONDS

Designer Mr.Poonsak Onsri

KAMPANGPHET PROVINCE

1 May 20

Environmental Engineer, Licence No. &&.239

This water have to treat which we show the process of wastewater treatment are below diagram.

1) vanaatfiumialaiin
2) thszanameannuialail
3) UTLNATNINNTLUUNEC

A1aanuu

250.0 m3/day , BOD 20.0 mg/L
250.0 m3/day , BOD 15.0 mg/L
226.0 m3/day , BOD 20.0 mg/L
800.0 m3/day , BOD 20.0 mg/L

\ 4

Eff. Vol.

LOW BOD SETTLING POND (A)
=987.50 m3

A4

BOD = 20.0 mg/L

Re-treated water
160 m3/day

AERATED LAGOON (B)
Eff. Vol. = 1,209.00 m3

BOD = 15.0 mg/L

\ 4

EMERGENCY POND (E)
Eff. Vol. = 2,070.50 m3

\ 4
FACULTATIVE POND (C)
Eff. Vol. =2,016.70 m3
\/Z BOD > 20.0 mg/L
INSPECTION TANK (D) >
Eff. Vol. = 20.00 m3
BOD < 20.0 mg/L

POLISHING POND (F)
Eff. Vol. = 4,478.00 m3

DESIGNED CONDITIONS

mn§airuasinTeai'le
AMAWTAANUARTRILL
nagndutarngaaguginauly
1hiialuaigvsia Low BOD settling pond

This wastewater conditions are related with analysis report from laboratory and estimated worst case condition.

Flow rate BOD COD SS TDS BOD loading
Source of Wastewater
(m3/day) (mg/L) (mg/L) (mglL) (mglL) (kg-BOD/day)
vianaalfiunialaiil 250.0 20.0 30.0 10.0 20.0 5.00
WEINENIANn 250.0 15.0 225 10.0 20,0 375
uia'lain
15zuNaviann
seuunAatinsel 226.0 20.0 35.0 50.0 200.0 452
Mixed wastewater 726.0 18.3 29.0 225 76.0 13.3
Design condition 800.0 20.0 50.0 25.0 300.0 16.0




DESIGNED CONDITIONS
Wastewater influent

Total flow rate (mixed) = 7260  m%d
Total BOD (mixed) = 18.3 mg/L
Design wastewater
Design flow rate = 800.0  m%d
Design pH = 6.5-8.5
Design BOD = 20.0 mg/L
Design COD = 50.0 mg/L
Design SS = 25.0 mg/L
Design TDS = 300.0 mg/L
Average flow = 800.0  m%24 hr
Assume ground level at plant = 65.00 m. above mean sea level ( EL +65.00m.)

1) LOW BOD SETTLING POND (A)

Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
Influent flow rate = 800.00 m3/day
BOD of Influent = 20.0 mg/L
BOD Loading to this pond = 16.0 kg-BOD / day
SS of Influent = 225 mg/L
SS % Removal = 70 %
SS of Effluent = 6.7 mg/L
Detention time of pond = 1.0 day
Required volume of pond, Vg = 800.0 m°
Selected volume of pond, Vp = 987.5 m°
Depth of pond, Dp = 3.00 m.
Effective depth, Dy, = 2.50 m. (Freeboard is 0.50 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wpr = 20.00 m. Length, L; = 35.46 m.
Average water Width, Wpy, = 18.00 m. Length, Ly = 33.46 m.
Average bottom Width, Wpeg = 8.00 m. Length, Lg = 23.46 m.
Area of pond, Ap = 709 m? 0.44  Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond =  EL.+62.50m.
Water level in pond = EL.+65.00m.
2) AERATED LAGOON (B) -
Type of pond =  Trapezoid cross section shape - Compacted Clay

with 1.5mm. thickness HDPE sheet liner



No. of pond, n

BOD Loading to this pond

BOD of Influent, C,

Expected BOD effluent, C,

Removal BOD loading

C./C,

First order reaction rate constant, k

from C, =

16.0
20.0
15.0

4.0
0.750
0.276

C [N+@EmmT

Where:

nos

kg-BOD / day
mg/L
mg/L
kg-BOD / day

1/day

C, = effluent BOD; concentration in cell #n. mg/L

C, = influent BODs concentration. mg/L
k = first order reaction rate constant /d

=0.276 day” at 20° C (assumed to be constant in all cells)
t =total hydraulic residence time in pond system. d
n = number of cells in the series

Total hydraulic residence time, t

Required total volume

Volume of each pond, Vg
Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy,

Selected size of pond as follow :

Embankment slope

Average top Width, Wpy
Average water Width, Wpy,
Average bottom Width, Wpg

Area of pond, Ap

Top level of curb around the pond

Bottom level of pond

Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

OXYGEN REQUIREMENT
Oxygen rate
Theoretical Oxygen requirement

Safety factor
Pactical Oxygen requirement
AERATOR

[(1/0.75)-1]/0.276

13
1,040.0
1,040.0
1,209.0

3.00
2.35

1

23.00

20.40

11.00

889

EL.+65.50m.
EL.+62.50m.
EL.+64.85m.

Vel Q
15

1.2
4x1.2
4.8
0.2
2.00
0.4

day

mS

m3

m3

m

m (Freeboard is 0.65 m.)

2.0

m. Length, L; = 38.66

m. Length, Ly, = 36.06

m. Length, Lg = 26.66

m? 0.56 Rai
(Ground level is EL.+65.00m.)

day = 36.0 hr

kg-O, / kg-BOD

kg-O, / day
kg-O, / hr

kg-O, / hr



CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT

Type of Aerator =  Low speed surface aerator
Oxygen Transfer Rate, OTR = 1.32 kg-O, / KW - hr
Power Requirement for Oxygen = 04/1.32 = 0.3
Power each set of aerator = 7.5 kw
Number of Aerator = 1 nos
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)*0.5
= 17.7 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)*0.5
= 56.1 m.
Oxygen dispersed coverage area = 2,475.0 m?
No. of Aerator for Coverage = 1 nos
Chosen max. number of Aerator = 1 nos
TREATMENT EFFICIENCY
This process efficiency, hg = 25.00 %
BOD of effluent = 15.0 mg/L
3) FACULTATIVE POND (C)
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 15.0 mg/L
BOD loading = 12.0 kg-BOD / day
Area loading rate = 0.002-0.025 kg-BOD /m*day
Selected area loading rate = 0.015 kg-BOD / mz-day
Required total area = 800.0 m?
Area of each pond, Ag = 800.0 m’
Selected area of pond, Ap = 1,2640  m?
Depth of pond, Dp = 3.00 m.
Effective depth, Dy, = 2.20 m (Freeboard is 0.80 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wprp = 73.20 m. Length, Ly = 21.30
Average water Width, Wpy, = 70.00 m. Length, Lpy = 18.06
Average bottom Width, Wpg = 61.20 m. Length, Lpg = 9.30
Effective volume of pond, Vp = 20167 m’
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.70m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT = Vel Q

kW




= 2.5 day = 60.00 hr

TREATMENT EFFICIENCY
Expected BOD removal efficiency, hg = 40.00 %
BOD of effluent = 9.0 mg/L
TDS of effluent < 1,300 mg/L
4) INSPECTION TANK (D)
Type of unit = Rectangular shape reinfarce concrete
No. of unit = 1 nos.
Detention time = 05 hr.
Volume of each unit, Vg = 16.7 m°
Selected volume of unit, Vp = 20.0 m°
Depth of unit, Dp = 2.65 m.
Effective depth, Dy, = 1.70 m. (Freeboard is 0.95m.)
Dimension of unit as follow Width, Wy, 250 m. Length, Ly, 4.70 m.
Top level of unit =  EL.+65.70m. (Ground level is EL.+65.00m.)
Bottom level of unit = EL.+63.05m.
Water level in unit = EL.+64.750m.
5) EMERGENCY POND (E)
5.1) EMERGENCY POND
Water from Inspection tank = 800.0 m>/d
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos.
Detention time = 2.0 day
Volume of each pond, Vg = 1,6000 m?
Selected volume of pond, Vp = 20705 m’
Depth of pond, Dp = 3.00 m.
Effective depth, Dy = 2.05 m (Freeboard is 0.95m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wpr = 46.00 m. Length, L; = 33.97 m.
Average water Width, Wpy = 42.20 m. Length, Ly = 30.17 m.
Average bottom Width, Wpg = 34.00 m. Length, Lg = 21.97 m.
Area of pond, Ap = 1,563 m? 098 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond =  EL.+62.50m.
Water level in pond = EL.+64.55m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Ve Q
= 2.6 day

62.12 hr



AERATOR
Type of Aerator
Power each set of aerator

CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter

Oxygen dispersion diameter

Oxygen dispersed coverage area

No. of Aerator for Coverage

5.2) RETREATED PUMP
Re-treated wastewater

Design flow rate (20% of Total flow rate)

Wastewater flow rate
Type of pump

No. of pump
Operating time
Required flow rate
Specification

Pipe length

Static head

Required pressure loss
Operation control

Total installation power

6) POLISHING POND (F)
Water from Falcultative pond

Type of pond

No. of pond

Detention time

Volume of each pond, Vg
Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy,

Selected size of pond as follow :
Embankment slope

Pump
Motor
Pipe of pump
Main pipeline

Low speed surface aerator
7.5 kw

0.61x((264xkw)/depth)*0.5

19.0 m.
0.61x((2652xkw)/depth)*0.5
60.1 m.
28370 m?
0.6 nos
160.0 m’/d
1600  m¥d
Self priming centrifugal pump
2 set (1 duty, 1 standby)
20 hr./d
8.0 m?/hr.Junit
12.0 m3/hr. at head 15.0 m
2.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 2.5 inch, Flange PN10
HDPE PN6, PE100 25 inch, Flange PN10

380.0 m
5.0 m
11.8 m
Auto with timer or level in Emergency pond
4.00 HP
800.0 m’/d

Trapezoid cross section shape - Compacted Clay

with 1.5mm. thickness HDPE sheet liner

1 nos.
2.0 day
1,6000 m?
44780 m’
3.00 m.
2.05 m

2.0

(Freeboard is 0.95m.)



Width, Wer =
Width, Wy, =
Average bottom Width, Wpg =
Area of pond, Ap =

Average top
Average water

Top level of curb around the pond =
Bottom level of pond =
Water level in pond =
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT =

AERATOR
Type of Aerator =
Power each set of aerator =
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter =

Oxygen dispersion diameter =

Oxygen dispersed coverage area

No. of Aerator for Coverage

38.00 m. Length, L; = 79.91 m.
34.20 m. Length, Ly = 76.11 m.
26.00 m. Length, Lg = 67.91 m.
3037 m? 19  Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+62.50m.
EL.+64.55m.
Vel Q
5.6 day = 134.40 hr

Low speed surface aerator
7.5 kw

0.61x((264xkw)/depth)"0.5

19.0 m.
0.61x((2652xkw)/depth)"0.5
60.1 m.
28370 m?
1 nos
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1 51 55.2 59.3
1 52 66.7 67.8
1 53 62.6 69.4
1 54 66.0 70.5
1 55 58.6 72.6
1 56 57.7 62.8
1 57 53.7 60.1
1 58 52.7 69.3
1 59 52.5 70.2
1 60 62.0 74.5
1 61 60.5 63.7
i 62 60.0 70.2
1 63 58.4 73.9
1 64 65.5 74.3
1 65 51.1 67.9
1 66 56.6 63.0
1 67 51.2 64.7
1 68 62.2 63.5
1 69 53.6 61.5
1 70 52.5 68.8
1 71 51.5 65.4
1 72 66.2 66.9
1 73 51.0 61.3
1 74 66.1 67.5
1 75 51.9 65.5
1 76 66.5 68.4
1 77 50.7 61.7
1 78 52.5 68.5
1 79 51.9 72.4
1 80 57.3 71.0
1 81 59.8 64.0
1 82 53.4 71.0
1 83 61.0 63.9
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X Y Leq 1 min. Lmax
2 48 52.7 2
2 49 54.4 2
2 50 61.2 2
2 51 61.9 2
2 52 52.1 2
2 53 63.9 2
2 54 52.2 2
2 55 53.6 2
2 56 53.2 2
2 57 57.9 2
2 58 54.8 2
2 59 57.4 2
2 60 51.9 2
2 61 54.6 2
2 62 56.0 2
2 63 60.4 2
2 70 54.4 2
2 71 62.0 2
2 72 50.8 2
2 73 53.1 2
2 74 51.9 2
2 75 64.2 2
2 76 51.4 2
2 77 52.9 2
2 78 53.7 2
2 79 53.9 2
2 80 58.8 2
2 81 61.8 2
2 82 59.3 2
2 83 61.8 2
2 84 61.4 2
2 85 58.2 2
3 48 54.0 3
3 49 60.0 3
3 50 51.9 3
3 51 58.9 3
3 52 60.1 3
3 53 55.3 3
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X Y Leq 1 min. Lmax
3 54 56.8 59.7
3 55 52.5 73.6
3 56 65.1 71.9
3 57 50.6 60.6
3 58 56.7 61.8
3 59 59.1 59.5
3 60 65.3 68.9
3 61 51.3 68.8
3 62 52.9 73.1
3 63 60.2 68.3
3 81 53.9 69.6
3 82 57.5 65.7
3 83 59.1 63.2
3 84 56.2 59.8
3 85 66.0 74.7
4 55 50.9 69.7
4 56 60.2 71.5
4 57 53.6 60.2
4 58 51.8 63.1
4 59 63.3 73.8
4 60 66.3 66.4
4 61 54.8 66.7
i 4 62 66.2 67.5

4 63 60.4 69.1
4 80 66.6 66.9
4 81 51.5 70.6
4 82 63.1 72.1
4 83 55.6 72.6
4 84 60.4 70.4
4 85 64.0 74.0
5 55 64.9 68.3
5 56 53.7 68.2
5 57 62.5 65.0
5 58 65.2 72.3
5 59 54.2 66.2
5 60 61.9 72.0
5 61 64.3 67.5
5 62 66.4 66.6

o T v g S
namsiasHilsuseanmedIetad Iimsinswimniy
sdagwnsanromsinsizifsanad el veyananvissfinmaiuawinydisnys

mias2

dsgmeld 01/02/2566 FE-REP-01-34:Rev.01




Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Banglkhae Bangkhae Bangkok 10160 E -
Tel - 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Neediss Envilab

{ SAHIUHANSILATIEU }

daiasens : Tsaihihina
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;‘;i“;_ﬂ%’f:ﬂm, Sound Level Meter PULSAR Model 44 S/N 1821, 1842

anuitfiudratie vinaiudisenu usimeasiaia v Buhusu d1da

Jurifiudhacine 1 furau 2566 fuvidughatiny 2 fu1nAu 2566

Suniwmsizu 2-20 #ua1aa 2566 FUAAUWS1ENY 25 ¥ua1Au 2566

MNLLRASILIUY
mnaauaac g AR-23-097152 B 03204/66
udnaeasi1yia dBA

X Y Leq 1 min, Lmax
5 63 51.0 72.0
5 64 61.4 62.4
5 65 50.2 74.3
5 66 51.6 73.5
5 67 55.9 63.1
5 68 66.9 68.7
5 80 52.1 73.7
5 81 51.3 62.5
5 82 61.7 65.1
5 83 53.0 68.2
5 84 56.4 63.6
5 85 52.1 68.9
6 55 64.7 64.9
6 56 56.3 63.9
6 57 55.8 73.0
6 58 54.3 66.8
6 59 57.0 69.6
6 60 52.0 69.4
6 61 66.8 68.1
6 62 52.4 67.2
6 63 52.3 72.8
6 64 54.7 62.5
6 65 50.7 67.9
6 66 52.5 58.3
6 67 58.6 61.1
6 68 54.1 71.0
6 69 58.7 73.4
6 70 54.8 65.0
6 71 62.2 71.8
6 72 52.4 64.2
6 73 65.3 65.8
6 74 50.2 64.9
6 75 56.0 65.1
6 76 50.2 70.5
6 77 51.6 62.1
6 78 61.9 62.6
6 79 51.2 58.5
6 80 59.9 73.1
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ddalasants : Tsolwihina

Matlana T 13 MNManIEAIULNILALYS 3170

doiasens 1 e 152 wyil 2 drualaseter analasdiuwainas SouTadiuwaiwas 62160

?4““‘1“‘.5" . Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hatie /s

aonuviiAudiathe @ st Tsenu vimfasiate i uhudu $1da

SunAudaatine : 1 funau 2566 Suvidueiating 2 Hu21au 2566

funitesiou : 2-20 #unau 2566 FunRuwWsnee 25 #unau 2566

) i ULILLASIENTY
wineaasat :  AR-23-097152 - — 03204/66
udansIia dBA

X Y Leq 1 min. Lmax
6 81 52.9 67.1
6 82 53.1 68.5
6 83 51.9 68.2
6 84 64.6 68.8
6 85 50.1 62.1
7 55 53.5 69.6
7 56 51.5 65.0
7 57 66.4 72.1
7 58 65.5 73.9
7 59 53.7 58.9
7 60 50.5 60.6
7 61 53.3 72.3
7 65 61.1 68.9
7 66 57.1 65.7
7 67 59.8 67.0
7 68 51.2 73.6
7 69 61.3 69.4
7 70 61.7 60.6
7 71 58.4 70.6
7 72 61.0 62.3
7 73 57.0 66.8
7 74 51.7 67.5
7 75 52.0 63.5
7 76 61.1 63.2
7 77 52.6 67.9
7 78 59.0 72.9
7 81 61.7 67.3
7 82 60.7 66.0
7 83 55.4 62.3
7 84 58.5 71.6
7 85 53.8 72.3
8 55 61.4 68.2
8 56 60.5 65.4
8 57 51.1 65.8
8 58 54.1 69.6
8 59 54.7 58.6
8 60 60.7 68.6
8 61 57.3 67.7
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Q’i";,ﬂ‘;t:ﬂ o Sound Level Meter PULSAR Model 44 S/N 1821, 1842

Aaunilfudladneg wInaiunisenu udimasiaia : U Euludu e

Judifiusiatine : 1 &urAu 2566 Fundusatine 2 fuAn 2566

Suniitasiew : 2-20 funau 2566 FuiAuws e 25 #unAu 2566

wNgRAS I
uuneLlaudalatng AR-23-097152 M s 03204/66
udlnayaasiaia dBA

X Y Leq 1 min. Lmax
8 75 63.2 68.4
8 76 62.8 66.0
8 77 55.6 71.2
8 78 56.4 73.3
8 81 53.7 58.4
8 82 54.4 62.7
8 83 64.7 73.1
8 84 51.5 59.5
8 85 59.4 70.1
9 55 57.5 69.4
9 56 65.8 75.4
9 57 66.6 70.4
9 58 63.8 70.7
9 59 53.0 69.1
9 60 53.9 71.8
9 61 59.6 59.9
9 75 59.7 69.2
9 76 52.8 64.6
9 77 65.6 68.3
9 78 58.8 67.9
9 81 60.6 61.5
9 82 66.5 72.0
9 83 66.5 67.2
9 84 57.8 65.7
9 85 51.3 66.4
10 55 59.2 68.7
10 56 63.3 67.0
10 57 53.6 62.7
10 58 56.1 63.3
10 59 50.0 63.9
10 60 51.7 70.6
10 73 58.5 70.6
10 74 53.0 74.9
10 75 56.3 66.0
10 76 54.6 63.4
10 77 54.1 62.6
10 78 63.1 68.7
10 81 50.3 68.7
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Aatasens : lsolihdbma

Watland : u3sw dmanafuwIis A

ndelasons 1 awd 152 wyd 2 drualaseier dnadflasiunainas Sowlaniuwaiwas 62160

?éa“"a‘.ﬁ" __ 1 Sound Level Meter PULSAR Model 44 S/N 1821, 1842

haee/Aas2u

donuifudiadhe @ uitnaduilssnu uimgasiata : w3dw duliudy Ada

Jurifudhatine : 1 #unAu 2566 Suidudradne : 2 funAu 2566

Juiiasau :  2-20 fuanAu 2566 Fuviiuwsaaeu @ 25 Suinau 2566

. ULNEAUSILNY
wnalazgdaene :  AR-23-097152 WRATSHLASIEW 03204/66
udnalyaasiaia dBA

X Y Leq 1 min. Lmax
10 82 60.5 74.1
10 83 60.7 74.9
10 84 63.7 70.8
10 85 56.0 67.8
11 55 51.4 61.5
11 56 67.0 68.3
11 57 62.9 67.6
11 58 60.9 63.8
11 59 51.1 72.6
11 60 62.3 70.6
11 73 55.2 58.3
11 74 63.2 69.7
11 75 56.8 64.7
11 76 64.3 64.9
11 77 50.0 62.3
11 78 58.7 74.3
11 81 53.0 69.9
11 82 60.0 64.6
11 83 54.7 65.9
11 84 64.4 74.8
11 85 55.5 61.0
12 55 64.8 67.2
12 56 63.6 66.2
12 57 60.1 69.7
12 58 63.7 65.7
12 59 56.6 62.0
12 60 52.0 74.9
12 61 60.3 74.2
12 62 51.7 66.8
12 63 56.0 64.6
12 64 56.3 65.5
12 65 63.2 68.3
12 66 63.9 69.3
12 67 50.6 68.7
12 74 52.6 61.2
12 75 62.5 69.1
12 76 56.6 64.7
12 77 57.6 69.7
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;?4;.\,,13;.5" . : Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hate/aasou

aowvilfudhadhe @ vsnadudlssnu uimasiata : uiEw iuludy 3da

Junifiudgiathe : 1 funeau 2566 futdudating : 2 S uaAu 2566

Juniiasizu 1 2-20 #unAu 2566 Fuviduwsnaeu @ 25 funiau 2566

wnglaadiadhe @ AR-23-097152 :?;;ﬂ;::’:::‘g“ 03204/66

uinaaasiaia dBA

X Y Leq 1 min. Lmax
12 78 54.2 71.4
12 81 64.0 69.0
12 82 54.2 67.4
12 83 55.7 58.4
12 84 50.2 73.3
12 85 53.9 69.3
13 41 55.6 72.6
13 42 57.5 61.7
13 43 51.2 68.0
13 44 54.7 72.4
13 45 51.8 64.1
13 46 60.9 74.2
13 47 51.3 59.1
13 55 58.5 61.6
13 56 65.8 71.6
13 74 57.5 74.1
13 75 54.0 64.4
13 76 53.7 59.5
13 77 61.0 70.1
13 78 50.9 58.3
13 81 60.9 63.0
13 82 65.4 79.6
13 83 65.1 73.1
13 84 57.7 62.1
13 85 60.0 67.2
14 41 54.5 65.3
14 42 55.4 73.6
14 43 55.9 60.2
14 44 58.7 59.2
14 45 56.3 65.8
14 46 65.1 67.8
14 47 66.6 69.6
14 55 61.1 62.4
14 56 66.6 74.0
14 57 54.7 60.7
14 58 54.1 60.8
14 59 62.8 74.4
14 60 51.6 72.2
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datlasens : Tso'lWrhibhma

atland : u3EW deannefiuwIlns AR
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;“éa“’h"ﬁ" . : Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hade/assu

aounifudhadhe @ wSuaiuiisenu udmgasrata : udv iuhudy $1de

Junfiudhatie : 1 dunneu 2566 Fududaeng : 2 funneu 2566

Juniasio ¢ 2-20 #unAu 2566 Juiduwsaou @ 25 funnau 2566

wnowadiathe : AR-23-097152 :’;’f‘\ﬂg‘:’;‘;‘:‘z‘;’l“ 03204/66

unayeasiia dBA

X Y Leq 1 min. Lmax
14 61 52.8 63.3
14 62 51.9 60.4
14 63 56.5 60.8
14 64 60.2 71.4
14 65 62.0 69.0
14 66 63.4 66.1
14 67 61.0 61.6
14 73 52.6 64.4
14 74 54.1 71.2
14 75 64.1 64.4
14 76 57.7 64.9
14 77 63.9 69.3
14 78 53.3 74.9
14 81 54.2 63.3
14 82 59.1 63.3
14 83 60.1 68.6
14 84 51.9 69.2
14 85 62.2 69.5
15 43 63.5 67.5
15 44 55.3 61.0
15 45 64.8 67.3
15 46 52.5 65.6
15 47 66.0 72.4
15 55 59.3 69.2
15 56 60.1 68.8
15 74 64.9 69.6
15 75 50.7 60.5
15 76 61.3 63.8
15 77 59.4 72.4
15 78 54.9 60.0
15 81 67.0 69.0
15 82 56.1 66.5
15 83 65.1 74.0
15 84 54.1 67.3
15 85 55.9 58.0
16 1 52.1 61.6
16 2 66.0 73.8
16 3 52.6 66.7
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:?%a"ﬂ"“.ﬁ" » Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hade/|scu

dowvilfudadhe 1 wsuadudisou usmasiaia ¢ 1AEw Bulhusu T1da

JuviiAudhatine 1 #FuAu 2566 Fuiidudhating : 2 ¥uaeu 2566

Juniwsizi 2-20 #¥uanAu 2566 JuAuwsaaey ¢ 25 fuaaau 2566

UHELRATILIIY
unelagsiadtte AR-23-097152 ARASLAsIIW 03204/66
udnaaasaia dBA

X Y Leq 1 min. Lmax
16 16 59.7 71.4
16 17 62.8 66.7
16 18 53.0 62.5
16 19 62.7 67.5
16 20 59.6 63.7
16 21 64.2 68.7
16 22 58.0 71.2
16 23 59.7 67.2
16 25 58.4 62.4
16 27 52.6 61.5
16 28 50.9 74.6
16 29 50.9 58.3
16 30 59.3 69.5
16 31 57.3 64.9
16 41 51.0 69.0
16 42 67.0 69.3
16 43 51.4 67.9
16 44 60.9 73.6
16 45 60.9 70.2
16 46 54.2 71.6
16 47 60.0 60.2
16 55 65.5 69.0
16 56 57.4 72.1
16 75 59.3 65.1
16 76 52.1 63.6
16 77 65.1 68.0
16 78 56.4 70.4
16 81 59.6 72.5
16 82 50.8 68.3
16 83 55.5 61.6
16 84 56.6 69.4
16 85 55.5 58.5
17 1 65.1 66.5
17 2 63.0 74.4
17 3 62.5 67.7
17 4 66.9 68.5
17 16 52.7 60.8
17 22 51.7 64.1
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:‘Y"‘gi“““"“ﬁ“ . Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hade/aszu

Aounifiudladne vinadudtsnu uimgiasiaia uitv Wiulindy Afda

Jurifiudacng 1 fur1Au 2566 Fundusdacing 2 fueu 2566

Funiasieu 2-20 funau 2566 FunWuws e 25 funau 2566

NUNELAUSILNY
mnaausat AR-23-097152 HRrERAEIAT 03204/66
udatyaasiaia dBA

X Y Leq 1 min. Lmax
17 23 53.5 71.0
17 24 53.2 59.1
17 25 50.4 63.9
17 26 65.2 66.7
17 32 50.3 72.0
17 33 61.5 70.3
17 34 54.3 58.8
17 36 52.6 68.1
17 37 51.1 73.5
17 38 63.6 70.3
17 39 66.7 69.4
17 41 52.3 59.8
17 42 52.2 63.2
17 43 61.0 66.8
17 44 58.7 66.0
17 45 66.8 67.2
17 46 50.7 71.5
17 47 64.8 73.7
17 55 63.4 72.8
17 56 54.5 70.7
17 73 58.5 63.1
17 74 54.6 74.3
17 75 62.1 72.8
17 76 65.6 71.5
17 77 63.4 69.8
17 78 51.3 71.4
17 81 65.5 69.2
17 82 52.0 69.5
17 83 51.2 66.1
17 84 52.9 65.8
17 85 59.6 64.4
18 1 56.1 72.4
18 2 53.7 74.9
18 3 64.6 68.5
18 4 50.9 58.1
18 16 52.5 67.1
18 22 61.3 72.1
18 23 57.4 58.7
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Aainsens : Tso'lWvhihina

atandn WEN haanaAuwItNes 31Aa
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:\f‘ga“"‘“’ﬁ" ; Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hate/aasieud

douvifudlate v3naiuiisenu usmasiaia i iulindy $da

Juviiiudacne 1 fuaAu 2566 Sundudatinv 2 fu1nau 2566

Junitasnsw 2-20 Fuau 2566 FunWuws eI 25 #uanau 2566

wsnEaadathe AR-23-097152 :’;;ﬂ;:':‘::_’l‘g“ 03204/66

uinayaasivia dBA

X Y Leq 1 min. Lmax
18 24 62.3 64.2
18 25 59.2 66.4
18 26 54.7 60.7
18 33 57.6 68.2
18 35 63.5 65.6
18 37 56.1 66.4
18 41 66.8 73.5
18 42 57.3 69.5
18 43 51.6 69.6
18 44 51.2 66.1
18 45 55.6 62.0
18 46 52.8 64.6
18 47 59.6 63.4
18 55 51.8 66.2
18 56 56.4 69.7
18 73 57.4 73.6
18 74 62.0 70.9
18 75 59.1 74.4
18 76 56.2 63.0
18 77 56.2 59.7
18 78 63.5 63.9
18 81 58.7 61.1
18 82 56.8 59.2
18 83 52.1 69.4
18 84 66.5 67.4
18 85 62.5 68.5
19 1 58.8 69.2
19 2 55.6 65.4
19 3 54.2 75.0
19 4 53.0 61.5
19 16 55.5 66.8
19 22 65.4 67.7
19 23 63.2 68.0
19 24 61.7 70.7
19 25 63.0 72.2
19 26 65.1 68.5
19 33 64.4 68.4
19 35 53.8 64.7
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hate/Aas1zu

dowuifudhathe @ usnaiuitsenu udmasiata : 13EW iuhudy $Am

Juviiiudacne : 1 &uneau 2566 Sunidudacing : 2 #unau 2566

Suniiesisu : 2-20 fuax 2566 fudiuwsaaeu ¢ 25 Sunnau 2566
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udnayeasiia dBA

X Y Leq 1 min. Lmax
19 37 65.6 67.8
19 41 56.4 65.1
19 42 66.7 68.5
19 43 54.4 67.9
19 44 63.8 64.1
19 45 59.1 67.6
19 46 64.1 70.3
19 47 56.6 60.0
19 55 65.0 71.9
19 56 51.1 59.3
19 73 50.5 61.0
19 74 55.2 73.2
19 75 62.7 63.6
19 85 51.1 64.4
20 1 64.1 69.4
20 2 51.0 60.1
20 3 53.7 69.9
20 4 56.1 59.5
20 16 50.9 60.8
20 17 58.4 60.5
20 18 58.9 60.0
20 19 60.3 74.6
20 20 57.8 58.2
20 21 53.0 74.3
20 22 64.8 66.2
20 23 64.8 64.9
20 24 62.0 64.9
20 26 54.5 59.9
20 29 65.9 69.1
20 30 65.7 69.5
20 31 59.5 61.3
20 33 52.4 65.5
20 34 53.3 72.6
20 41 57.8 70.1
20 42 64.2 72.7
20 43 58.4 73.3
20 44 50.5 58.4
20 45 57.6 72.1
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Aalasens : Tsavhihina

agana r Ui dhenavsiaiuwanas e

Mdalasuns 1w 152 wyi 2 dualasaier anaflasiuwaiwas SouTadunoiwas 62160

;f‘ga“’]a‘.ﬁ“ _ Sound Level Meter PULSAR Model 44 S/N 1821, 1842

nate /a1

douiiughadhe @ wnafudissnu usimeiasiada i Wuludy $14a

Judifudhatie : 1 #&unau 2566 Sunsudathe 2 fua1An 2566

Juiiasiz :  2-20 funau 2566 Funiuwseeu 25 sunau 2566

LIRS IENY
mnalazdiate AR-23-097152 sl SRR 03204/66
usayansIin dBA

X Y Leq 1 min. Lmax
20 46 60.9 66.0
20 47 61.3 74.7
20 61 66.2 69.2
20 62 64.1 74.4
20 63 63.2 69.8
20 64 65.2 65.5
20 72 61.2 73.7
20 73 63.5 66.7
20 74 59.4 63.9
20 75 66.8 78.8
20 76 63.1 69.1
20 77 50.5 60.4
21 1 62.9 66.5
21 72 64.0 69.2
21 3 58.1 71.5
21 4 56.3 61.2
21 16 52.0 70.7
21 17 56.6 58.6
21 22 51.2 62.8
21 23 59.0 71.4
21 24 60.9 72.0
21 25 58.5 62.7
21 26 64.2 69.0
21 33 59.8 69.8
21 35 51.7 62.8
21 37 63.6 68.0
21 41 65.6 68.6
21 42 57.6 70.6
21 43 50.2 60.5
21 44 59.8 67.8
21 45 58.4 69.2
21 46 59.0 70.6
21 47 62.0 64.1
21 48 54.3 73.8
21 49 54.9 75.0
21 50 51.3 73.7
21 51 64.7 72.4
21 52 66.3 66.9
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datasons : Tse'lWvhihina

ﬁ'a:,[ann"-\ : 13 dheansaAunans 3ia

Midolnsenms + wud 152 wii 2 dualaseder dunauiaviuwainas Yautaduwownas 62160

wiawlawiu g0 g evel Meter PULSAR Model 44 S/N 1821, 1842

shate/Aasou

aouifiudiade @ wnaduisnu udtheiasraia ;U Suludy 1A

Sunifiugatie : 1 sunau 2566 Juvidudhatine 1 2 duneu 2566

Sunimsiou 1 2-20 #uAu 2566 Fundiuwsaeeu ¢ 25 Suanan 2566

’ NHNEILAASIENTY
uinaaasIacne :  AR-23-097152 HaneAtnsesl 03204/66
udnayeasaia dBA

X Y Leq 1 min. Lmax
21 53 50.5 68.5
21 55 50.3 64.2
21 56 64.4 73.6
21 73 52.4 73.7
21 74 60.8 64.0
21 75 51.8 63.4
21 76 61.8 70.6
21 77 60.6 63.2
22 1 52.9 70.6
22 2 52.0 65.6
22 3 58.3 67.5
22 4 66.2 69.2
22 16 64.9 67.7
22 24 52.8 71.0
22 31 61.4 66.5
22 33 56.7 70.8
22 34 54.0 74.2
22 36 66.9 69.6
22 37 56.4 65.9
22 38 63.8 65.7
22 39 56.1 60.7
22 40 52.3 60.9
22 41 65.7 69.2
22 42 60.6 70.9
22 43 51.0 61.5
22 44 54.0 64.7
22 45 55.0 68.1
22 46 56.3 68.4
22 47 66.4 68.3
22 61 66.7 68.4
22 62 60.2 69.2
22 63 61.7 72.7
22 64 65.8 72.6
22 65 53.2 67.6
22 66 53.1 59.1
22 67 66.4 68.0
22 68 64.9 68.2
22 69 61.6 74.4
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dalasens 1 Tso'lWhihine

natand 1 3w dheanfaAIuLRanLs 3180
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;‘?ga“"“".ﬁ“ _: Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hade/Atasou

douiifudiadhe @ wuaduiisenu udimeias1aia : ud¥w Buliudu 9 da

Fuiifiudatineg : 1 #ueu 2566 fundudhating 1 2 #¥uneu 2566

Funiesisu 1 2-20 fu31Au 2566 Juridiuwsiaew @ 25 Funau 2566

wingaudlathe  :  AR-23-097152 ::;ﬂ;‘;’f:;‘:’ﬁ“ 03204/66

udnagansiia dBA

X Y Leq 1 min. Lmax
22 70 61.1 79.2
22 71 63.5 65.8
23 1 64.3 68.1
23 2 65.1 67.7
23 3 61.2 73.3
23 4 52.5 68.7
23 5 55.0 62.8
23 6 63.6 73.3
23 7 51.1 72.6
23 8 52.0 65.6
23 9 55.7 67.9
23 10 66.1 66.2
23 11 54.5 71.7
23 12 54.5 74.8
23 16 62.9 64.0
23 17 55.2 65.4
23 18 66.5 67.9
23 19 55.1 65.3
23 20 52.1 70.5
23 21 56.0 59.4
23 22 52.6 61.2
23 23 51.7 72.5
23 24 50.7 71.6
23 25 50.8 61.9
23 26 63.0 74.9
23 27 51.4 60.5
23 29 58.5 60.6
23 30 62.7 66.0
23 31 58.0 61.7
23 33 65.8 69.6
23 34 55.3 72.9
23 35 53.2 73.4
23 36 54.7 71.7
23 37 61.4 72.8
23 38 65.7 67.5
23 39 66.8 72.7
23 52 63.3 68.6
23 53 52.0 61.5
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datlasens : Tsolvhihmna

viagland : 13V Ieansafiunaws e
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naev/Aascu

douiifudnade @ wsnaiuiisionu udtmiasiata : ¥ uhudu A

Junifudlatine : 1 dunau 2566 Futdudhacine 1 2 funau 2566

funiiasisu : 2-20 fuaau 2566 JumAuws ey 1 25 fuaiau 2566

NHLLRASILI Y
uueLaAGIa :  AR-23-097152 daneSinsi=sr 03204/66
udnayeasiia dBA

X Y Leq 1 min. Lmax
23 54 66.7 70.6
23 55 50.4 68.6
23 56 61.9 63.3
23 57 52.9 74.6
23 58 55.2 69.4
23 59 55.1 71.8
23 60 50.4 73.4
23 61 61.9 69.3
23 62 61.1 63.7
23 63 58.0 70.5
23 64 61.3 74.3
23 65 50.5 72.1
23 66 64.2 74.8
23 67 65.4 67.5
23 68 61.6 67.1
23 69 64.2 66.1
23 70 53.5 59.4
23 71 56.5 63.6
24 1 64.4 69.4
24 2 63.8 67.9
24 3 59.5 66.0
24 4 59.3 69.6
24 13 55.4 73.7
24 14 60.8 69.7
24 15 57.1 63.7
24 16 56.0 59.4
24 23 51.5 59.9
24 24 57.2 75.0
24 25 62.4 62.9
24 26 51.1 61.2
24 27 64.6 71.4
24 55 63.0 64.8
24 56 65.5 67.0
24 57 61.2 69.2
24 58 54.7 67.7
24 59 51.8 74.8
24 60 55.8 72.0
24 61 51.5 67.5

P I Y P N
womsinniiimeuamsdiedailaimsinsinimniv
sudatusisauromsinneiiioansd mlaolildsvoyannninteafiAmnilvoininvaisnys

11732

lszmeldl 01/02/2566 FE-REP-01-34:Rev.01




U3t Lﬂ‘u‘l’)tl.ﬁ‘l.l FINA  540,540/1 AOLUWUA 7 LUIULUA LUALISLA NTHNWA 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 E o
Tel : 02-802-3577-8 Fax. 02-802-3773 E—mail : info@evitesting.com Neediss Enwlcb

[ SALITUNANMSILASIZU ]

datasenms : Wolvhibna

Matland : w3V heanfigAIungns AAae

ideinsuns ¢ auf 152 vy 2 druatlaseded dunadiasdunainys SouTadiuwoiwas 62160

:?45““1‘.5" _: Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hathe/Awasiou

donuviidudaadiy @ vuaiudisnu udthefasiata : uswm Eulndu e

Suifiudhatine : 1 #uau 2566 fundudathe 1 2 ¥uneu 2566

Funiasizu : 2-20 #uniau 2566 Fuivuwsieeu @ 25 fuanau 2566

ULAELLAUSIENY
wmintaadade :  AR-23-097152 wan SR 03204/66
usaaasivia dBA

X Y Leqg 1 min. Lmax
24 62 51.8 61.0
24 63 66.0 74.8
24 64 56.8 62.3
24 65 58.2 61.0
24 66 54.4 68.4
24 67 61.0 64.0
24 68 61.0 65.2
24 69 51.1 63.7
24 70 65.0 68.8
24 71 62.7 72.5
25 1 57.9 62.3
25 2 64.8 73.9
25 3 65.5 67.6
25 4 62.8 66.2
25 14 54.7 60.6
25 IS5 51.3 70.6
25 16 55.9 67.1
25 17 56.7 59.1
25 18 60.3 69.1
25 19 57.4 67.9
25 20 52.8 67.6
25 21 60.9 65.6
25 22 51.8 66.1
25 23 52.8 74.3
25 24 52.5 72.1
25 25 62.5 65.8
25 26 59.6 65.7
25 27 64.0 68.6
25 28 60.9 64.4
25 29 61.1 66.5
25 30 53.8 69.2
25 31 56.2 63.5
25 32 62.2 73.9
25 40 60.1 61.5
25 41 57.3 60.7
25 42 65.5 70.4
25 43 59.9 63.9
25 44 51.8 62.5
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Aalasens To'wdhihina

atan@ : 13 haansasiunIns 149

naelasens @ 152 w2 dualeseder dunadasiunanas Yaudaduwatnas 62160

:,‘4‘“15“.“” .t Sound Level Meter PULSAR Model 44 S/N 1821, 1842

~ade /s

douifudladw  :  vinadudiseou udiasraia uiswm Buliudy d1ia

Juviifudatne 1 fuau 2566 Sutdudatine 2 fu1Au 2566

Fudiasiz 2-20 $unau 2566 Juviuwstaou 25 funau 2566

. WNLLAASIENU
wnetaadlase :  AR-23-097152 P 03204/66
udnaaasivia dBA

X Y Leq 1 min. Lmax
25 45 60.5 73.8
25 46 50.4 68.6
25 47 52.8 66.3
25 48 58.8 69.7
25 49 53.0 72.1
25 50 57.6 64.3
25 51 55.4 63.9
25 52 60.7 68.8
25 53 50.6 70.9
25 54 66.4 68.0
25 55 64.8 79.7
25 56 56.6 69.6
25 57 51.0 68.9
25 58 57.7 69.9
25 59 57.5 67.6
25 60 66.6 68.2
25 61 64.3 69.8
25 62 55.6 66.9
25 63 64.5 69.1
25 64 52.7 72.4
25 65 55.3 74.1
25 66 55.8 59.7
25 67 52.9 72.9
25 68 55.7 58.5
25 69 58.9 62.9
25 70 58.9 68.5
25 71 54.2 72.1
26 1 53.8 72.9
26 2 59.3 73.5
26 3 59.8 64.8
26 4 65.8 66.3
26 12 58.1 74.9
26 13 66.7 74.6
26 14 53.1 60.2
26 15 54.7 66.4
26 16 57.9 63.4
26 17 63.7 66.4
26 18 53.4 61.0
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datlasens : Tsolvivhihana

vatjand r udEw dhatansafiuwanas 3ia

Mdalasuns r @ud 152 wi 2 diua'lasader aunadiasduvwaiwas outadiunainas 62160

?gi“'ﬂa‘.ﬁ" _ '+ Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hate/nsiou

anuiilfiudadw @ wSuaduiissonu udfasiata r usd¥w Euludy e

funifiudhaeing : 1 dunau 2566 Sundudaate 1 2 fuAu 2566

Funiasiou : 2-20 su1au 2566 FuWUWs Y 1 25 funau 2566

wnoaadiathe @ AR-23-097152 :’;’f“ﬂ;‘;‘:’;‘:‘x" 03204/66

unayaasiia dBA

X Y Leq 1 min. Lmax
26 22 50.1 70.5
26 23 64.4 65.8
26 41 57.1 58.2
26 42 59.2 70.1
26 43 59.7 70.5
26 44 57.7 71.4
26 45 50.2 74.8
26 46 60.6 70.3
26 47 60.2 65.3
26 48 62.6 66.6
26 64 64.8 73.5
26 65 57.1 70.5
26 66 60.9 63.1
26 67 60.3 66.3
26 68 65.0 72.0
26 69 53.3 58.5
26 70 66.0 69.3
26 71 63.6 71.4
27 ]! 58.7 73.7
27 2 55.6 64.1
27 3 59.2 63.4
27 4 64.7 64.9
27 5 59.5 68.2
27 6 60.5 71.9
27 7 56.0 58.5
27 8 62.0 63.1
27 9 55.9 63.8
27 10 62.4 64.8
27 11 53.1 68.8
27 12 52.0 68.1
27 13 64.9 73.7
27 19 64.1 71.0
27 20 59.4 74.2
27 21 52.6 72.4
27 22 64.5 68.0
27 41 55.7 71.6
27 42 63.2 69.3
27 43 61.3 73.4
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datasens : Tsolwihdhana

Vatjand ;18w ihananiafiuwaLws 1A

ndelasens 1 awd 152 wid 2 drua'laseder anadlasdiunainys owladiuwoiwas 62160

?éa"ﬁ“‘.ﬁ" . : Sound Level Meter PULSAR Model 44 S/N 1821, 1842

Hada /s

amunfiudgrathe @ usnafudtsenu uimgasiata 3w Sulaudy e

Sunifiudhathe 1 1 fwau 2566 Juridudlatihe 2 fuaAn 2566

Juiitastsu’ ¢ 2-20 #ur1Au 2566 Suiiuws e 25 #u31Au 2566

whoaadaaghe @ AR-23-097152 :’;:‘E'I;::‘:::‘;}“ 03204/66

mnaiaasnia dBA

X Y Leq 1 min. Lmax
27 44 50.8 67.2
27 45 51.8 64.3
27 46 54.2 70.5
27 47 54.9 71.3
27 48 62.3 71.9
27 52 59.2 63.8
27 53 61.9 68.5
27 54 62.9 72.6
27 68 65.6 66.3
27 69 50.8 59.5
27 71 54.1 59.4
28 1 58.9 65.1
28 2 52.1 63.8
28 3 59.5 64.2
28 4 62.1 67.6
28 5 56.8 63.3
28 6 65.6 65.9
28 7 50.9 60.4
28 12 56.0 72.0
28 13 65.1 72.7
28 17 63.4 63.9
28 19 51.7 62.6
28 20 63.0 69.5
28 21 53.8 73.5
28 22 66.3 69.8
28 52 60.3 67.2
28 53 50.4 65.6
28 54 60.6 65.4
28 55 54.0 74.0
28 68 63.1 63.8
28 69 50.6 66.5
28 71 64.0 64.9
29 1 50.8 59.7
29 2 51.7 72.2
29 3 65.5 73.1
29 4 64.7 79.9
29 5 66.5 71.5
29 6 50.9 66.0
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datasons : Tsolwdhihna
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;?4"‘”1‘“5” _ Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hade/Aasiou

aouviiudiate v3nafuiisenu udimejasrata w3 LBulaudy Sfa

Suiiifiudaene : 1 dunau 2566 Funidudacing 2 fuanau 2566

funiiasiov 2-20 #uanAu 2566 FunRuWsILNIU 25 ¥ua1Au 2566

WNHRUS LY
usnaasiateg AR-23-097152 P 03204/66
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X Y Leq 1 min. Lmax
29 7 52.8 67.1
29 12 51.7 74.9
29 13 53.6 71.1
29 14 58.3 71.0
29 15 51.1 66.8
29 16 53.9 69.0
29 17 58.6 62.3
29 19 61.2 66.8
29 20 54.4 61.3
29 21 52.6 71.1
29 22 64.0 68.6
29 52 57.6 59.5
29 53 53.1 69.6
29 54 55.6 71.4
29 68 53.2 58.4
29 69 62.9 64.3
29 71 61.0 68.7
30 1 50.3 64.8
30 2 57.2 64.6
30 3 53.3 63.7
30 4 53.6 71.1
30 5 54.0 65.8
30 6 57.6 72.3
30 7 61.1 67.0
30 12 50.9 71.5
30 13 54.3 68.7
30 14 54.5 58.6
30 15 58.2 65.5
30 19 50.7 60.4
30 20 54.3 62.3
30 21 66.4 69.8
30 22 52.9 71.7
30 53 61.8 64.7
30 54 65.8 67.6
30 68 53.6 66.0
30 69 65.0 72.5
30 70 50.9 62.5
30 71 55.9 64.4
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datlasents :  Tsolvhihna

vatjana : UM dhmannL A LKW AR

Mdatlasens s e 152 wydl 2 dua'lasaied ainatiaviuwaiwas SouTadunoinas 62160
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hate/Irscu

doumitiudiadw @ wsnaduilseou udmriasiata 1 139w Buhudy e

Juiifiudlache : 1 fuAu 2566 Juntudacny : 2 uneu 2566

Juniasiou : 2-20 fuau 2566 Juviviuwshaeu @ 25 fuanan 2566

MRS IENY
mnNnaaadat :  AR-23-097152 Bl 03204/66
usnaaasiia dBA

X Y Leq 1 min. Lmax
31 1 54.7 70.2
31 2 66.5 72.1
31 3 66.8 69.2
31 4 61.0 71.0
31 5 62.6 64.3
31 6 66.9 69.9
31 7 65.2 70.3
31 8 61.3 68.4
31 9 61.4 62.2
31 10 52.0 68.6
31 11 53.0 60.5
31 12 61.9 73.7
31 13 56.2 66.0
31 21 65.9 72.6
31 22 54.8 63.1
31 52 56.6 66.7
31 53 54.0 67.8
31 54 54.9 61.6
31 68 66.5 69.5
31 70 54.9 61.4
31 71 50.8 67.6
32 1 65.8 71.7
32 2 55.1 58.7
32 3 57.1 71.6
32 10 59.3 60.0
32 11 50.1 73.0
32 12 57.6 69.0
32 20 51.6 58.7
32 21 51.8 61.1
32 22 65.9 72.5
32 41 57.3 63.7
32 42 55.2 65.0
32 43 64.8 65.5
32 44 52.5 66.7
32 45 64.4 70.2
32 47 63.5 69.1
32 48 55.3 67.3
32 49 52.6 72.9
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X Y Leq 1 min. Lmax
32 50 63.5 69.9
32 52 66.7 69.6
32 53 57.0 58.1
32 54 50.4 68.4
32 55 58.1 63.2
32 68 63.6 68.8
32 70 62.3 65.5
32 71 63.4 68.8
33 1 65.1 71.2
33 2 51.7 67.0
33 10 52.3 65.4
33 11 57.1 71.5
33 12 52.1 71.5
33 13 54.6 73.0
33 14 66.9 70.2
33 15 64.0 71.7
33 16 61.9 64.9
33 17 60.2 65.0
33 18 64.6 68.6
33 19 55.6 62.4
33 20 65.2 66.7
33 21 57.1 70.5
33 22 60.7 73.7
33 23 51.8 67.9
33 24 55.1 71.8
33 25 53.7 60.7
33 26 51.6 74.5
33 27 64.3 64.5
33 28 64.2 71.7
33 29 56.4 61.2
33 30 50.2 64.9
33 31 59.2 67.3
33 32 54.0 68.0
33 33 53.8 66.7
33 34 58.6 70.3
33 35 56.8 62.6
33 36 51.0 71.2
33 37 62.6 69.1
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X Y Leq 1 min. Lmax
33 38 65.0 65.3
33 39 55.7 67.2
33 40 54.1 61.1
33 41 66.2 69.5
33 42 58.5 60.1
33 43 66.0 74.7
33 44 65.6 69.3
33 46 65.4 67.8
33 47 59.4 69.4
33 48 50.1 63.9
33 49 52.1 70.3
33 51 61.0 63.7
33 52 52.5 59.0
33 53 56.9 73.1
33 54 55.4 65.9
33 68 56.1 70.0
33 69 58.6 63.3
33 70 65.6 74.7
33 71 56.7 72.5
34 1 55.7 63.1
34 2 54.3 73.6
34 3 58.2 63.2
34 10 50.8 65.4
34 11 58.2 65.2
34 12 63.5 68.5
34 13 51.9 67.4
34 14 54.6 62.9
34 15 54.9 70.7
34 16 60.2 69.5
34 17 66.2 73.3
34 18 64.9 65.1
34 19 62.7 65.0
34 20 61.8 69.1
34 21 52.6 61.0
34 22 54.8 62.1
34 23 63.9 69.7
34 24 66.6 70.8
34 25 54.5 68.9

v
s

Nams NN

seaemzFIs R IATIMsIns M

suRaswneawmomsinnziisanad lashildiueygnanntesfifimsihomdnuaiohy s

sznald 01/02/2566

nif125/32

FE-REP 01 34:Rev.01




Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 E

e\/l_ Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Neediss Envilab

[ SENIUNANSILATIEU ]

Aailasens : Tsolihdhna

vatlana 13FW haaniafuwanYs 1A

ndatasens @i 152 wyd 2 dwalasaied anaidasiuwaiwys Sauadunaines 62160

;“4“"""“.'5“ e Sound Level Meter PULSAR Model 44 S/N 1821, 1842

hade/iascu

Ao uviifudiadne winaiulsenu udivfasiaia ui¥n Wuludu 91da

Fufudatihe 1 funAn 2566 fundusathe 2 funAu 2566

Funiasicu : 2-20 duamu 2566 Fudiuwsaeu 25 fuau 2566

LA USILNTY
mnaaudlat AR-23-097152 Bl 03204/66
udnayansia dBA

X Y Leq 1 min. Lmax
34 26 51.9 65.6
34 27 62.1 69.9
34 28 64.0 69.2
34 29 62.3 69.2
34 30 51.0 69.0
34 31 57.3 68.9
34 32 57.5 68.6
34 33 59.1 69.2
34 34 63.9 69.4
34 35 61.7 68.8
34 36 58.3 64.8
34 37 53.9 68.8
34 38 66.5 74.4
34 39 62.0 69.9
34 40 63.1 72.9
34 41 64.4 72.2
34 47 55.8 73.2
34 48 51.2 74.8
34 49 64.7 68.7
34 50 59.6 73.5
34 51 60.6 71.1
34 52 58.5 72.2
34 53 50.2 63.9
34 54 57.6 71.7
34 59 50.9 61.8
34 60 58.7 68.1
34 61 60.8 68.9
34 68 60.5 62.5
34 69 64.0 69.3
35 1 58.4 70.1
35 2 61.0 74.7
35 3 58.9 65.0
35 4 60.0 65.4
35 5 57.2 70.8
35 6 54.5 69.9
35 7 52.7 68.1
35 8 60.9 63.8
35 9 50.8 71.9
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X Y Leq 1 min. Lmax
35 10 56.8 59.1
35 11 66.1 71.7
35 12 62.9 69.6
35 13 63.2 67.7
35 14 51.3 72.5
35 15 66.2 74.2
35 16 57.4 61.1
35 17 58.6 72.2
35 18 60.6 67.0
35 19 62.8 72.0
35 20 55.1 74.6
35 21 54.1 74.7
35 22 63.7 68.4
35 23 54.0 59.5
35 24 55.9 73.1
35 25 62.1 70.7
35 26 61.3 68.6
35 27 60.4 61.9
35 28 62.1 71.5
35 29 53.0 62.0
35 30 54.5 64.1
35 31 65.4 72.2
35 32 54.1 74.8
35 33 61.9 71.2
35 34 55.2 66.4
35 35 63.0 63.3
35 36 58.4 63.5
35 37 61.8 68.9
35 38 66.0 74.1
35 39 60.8 66.8
35 40 66.3 67.4
35 41 56.9 64.0
35 42 56.7 65.8
35 43 66.5 70.4
35 44 58.0 66.2
35 51 62.6 70.1
35 52 65.6 74.7
35 53 64.1 67.0
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X Y Leq 1 min. Lmax
35 54 56.0 66.9
35 60 56.1 65.9
35 61 50.9 72.6
35 62 50.9 68.0
35 63 61.9 68.1
35 64 64.7 71.5
35 65 50.9 65.9
35 66 57.4 64.0
35 67 65.1 71.1
35 68 58.5 74.3
35 69 58.0 58.5
35 70 55.4 64.8
35 71 51.0 70.2
36 41 60.9 74.2
36 42 62.8 68.0
36 43 53.1 63.0
36 44 53.1 63.5
36 45 54.9 59.5
36 46 63.9 74.6
36 47 62.8 65.1
36 48 64.4 69.1
36 61 55.6 62.3
36 62 51.1 58.2
36 63 64.0 68.1
36 70 66.7 78.6
36 71 56.1 61.3
37 42 60.1 67.2
37 43 55.6 67.6
37 44 53.4 62.5
37 45 66.9 68.4
37 46 59.4 65.6
37 47 58.0 67.9
37 48 59.2 65.1
37 49 60.1 66.7
37 62 56.5 73.1
37 63 60.9 72.8
37 64 51.5 70.3
37 65 55.7 63.6
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X Y Leq 1 min. Lmax
37 66 62.4 65.0
37 67 57.7 74.5
37 68 62.3 67.9
37 69 56.9 71.2
37 70 66.6 69.5
37 71 65.6 69.2
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