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REVOLUTION ENGINEERING CO., LTD.

168/76 nunnating nyiaanin raaiwnin ATANHUHIUAST 10230

168/76 Narknivas Rd. Kwang Latphrao Khet Latphrao Bangkok 10230

Tel : 02-539-8607-13 (Auto)

Fax : 02-539-8711

www.revol.co.th

Capacity (Fasimandaszuutil, Q)

Quantity (Jhuauda, N)

Detail / Unit
Diameter
Capacity

filter (d)
( Qru)

Filter velocity : (m1usrTunisnsav)

Eguation
Q=V-A ..........[ Eq. : Flow Rate Equation )
Calculation
Qm. =
50 =
50 =
50 =
Va, =
Note

150 me/hr.
3 Units
126 m

50 me/hr.
VA

V- (q4-d?)

\% X

vV X
40.76 m./h

(3.14 /4) X
1,227 m?

alculation of "Automatic Sand Filter APS" (shunisdiunaudensasnsiudaiuld

( Design Criteria : REVOL Standard : Diameter )
( Design Criteria - REVOL Standard ; Flow rate )

1252

{ Design Criteria : "Degremont " Water Treatment Handbook (1990) High-rate filter = 25-90 m/hr )

\a3avnsavaznau APS finuiilunisnsas (Filter velocity) = 40.76 /iy, uatfinisa1endu
ihuwuudaTwid 2winfitead Differential Pressure waz Timer Taaazfinisda Timer 4-6a%o/u lunisanondy
wiaminfinsasauuadnnaunng audessduuseduiimnsaufunsdendy (lihiasnda 1.5119)

;nwnditeas Differential Pressure 3asnsavfiaza@onaudnluldd usanduwniusay Timer Tvad

(sruanduanisarenduniu : euanasuul 1)
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- e - s as

1 mnunesnislddheastlasanis
1Bunnmnudeimatinlrz oeslasans = 36,000.00 AU

e suerzuusdmindssihseddazng = 36,000.00 ALLN/U

L d
2 mgaankuussuuaamiidsei

hnairanudeanisin\d = 36,000.00 ALLNL/T
faluansvinauszuy = 24.00 T/

gurmssLLmnsiznas fsaanis = 1,500.00 ALY /TN,
ssuun@sminlszn ssuudl 1 frdennaude = 1,200.00 AL/,
szuLAmNYIE szUuT 2 fdsneude = 300.00 AL/,

3 pssanuuusTuLRAmiiszi sEuu 1

wue muessuuTieanuuy = 1,200.00 ALLNL/TH,
Sofu aweszuus@minlesh = 28,800.00 AL/
3.1 szuuLinasiadl (Alum Feed, NaOCI Feed, Polymer Feed)
SEULLANFNTAN (Alum Feed)
fmansiug = 1,200.00 AL,
nvus  aRsInsENansdN = 4.00 Nn.J/am?
Frad FunniAINNsTanIsansdy = 4,800.00 n./74,
fwvue  Aradindusessnsduiild = 8.00 %
= 80.00 n./ams
Aty Bumsansduiideans = 60.00 Ang/m.
= 1,440.00 Ama/u
(@an fafiuaITasanas1sANIuIA = 6,000.00 fms
tuanesnsduanim 0-75 Ansidatie d1uau 2 90
msnautuszniuia adldRufidauusneasiianaznalunsasavien
STUULANNAOCI (NaOC! Feed)
AmgIngiva = 1,200.00 AL/,
e SRINT9GN NaoCl = 2,00 un./ame
fafi  UBainemendeents NaoCl < 2,400.00 ./,
fivie  paadindunes Naoc! Al = 10.00 %
= 100.00 n./ams
Ao 1Bumsans NaOCI fidasnns = 24.00 Ams/m.
= 576.00 fmeau
1@en dafiuasazany NaOCl 1w = 9,110.00 ang

st NaOC! 210 0-27.6 AmardaTue

Cal WTP ROC 1500 20220530 final.xlsx/Cal WTP 10f6

-4-




sEULLANAITINGINAS (Polymer Feed)

amsnsiva = 1,200.00 LN/,
AuA  SRTIMIANATT Polymer E 2.00 un.Jang
fuln Bnousaindenisans Polymer 5 2,400.00 N/,
fvus  posdidsesans Polymer st & 1.00 %
= 10.00 n./ams
Fuand  3umsans Polymerfidasnis = 240.00 Ams/ma.
= 5,760.00 Anai
@en ffuasazR1887 Polymer 9712w 2 (3 a&LMMMMY 21U = 408.00 fms

fansazatean szuLwEBNnIsATEaNT Polymer Anauuazanef 1unm 0-2000 frsrdalug

ﬁmi'mmmzmu Poltmer 243® 0-600 ﬁmw‘ﬁ'r:'l.'m

3.2 femnmAznau (Clarifier Tank)

Amgnagiug & 1,200.00 RN/,
AuautaAnmznay = 2.00 0

fafu Sensluaiidhezuy - 600.00 ALLN. /TG0

SEHZAIANAZNAY = 2.00 .

Fmsiiafideenis = 1,200.00 ALLN,

\@an tanauauns @uelusn. (uen-1w) = 20.80 § 880 .
ArAnTani = 470 u,
fzuzreuLs = 0.30 0

o Uinmsiie = 1,310.51 HETE
aunmsasn = 2,621.02 ALY

MIINATL TYHSORIANFENAL = 2.18 T, (\let)
Aufifiny = 278.83 MY,
Fufifinh g2 = 557.66 AN,
Surface overflow rate (1.0-2.5) = 215 AUN /T -AT.Y,

fwue  WBuanaisneufissing =: 0.50% ganinAn
innnmzneufissing = 144.00 TR

3.3 fansaene (Pressure Sand Filter)

fmginsiua = 1,200.00 LN/,
[UtINIEMIE (7 97 1w 6 g d19ed 1 9a) = 6.00 %6

i gmenisivaiidnsz = 200.00 ALLN/IN-T0
ANgINIINTAHY = 14,00 ALLA/AT.N-TH,
Hufinnfidasns = 14.29 #9.0./10

ian fansaaLLL Horizontal Pressure Sand Filter 917m Dia. (nf14) = 233 o
AR LIlb! = 7.20 1
AanAneasdiunses = 0.80 W,

dradu Hufinsnsas = 16.78 ER TN
Hufifav 2ou = 100.66 oA,

MIINAEY BRIINIINTEY = 11.92 ALLN/AT.N-TN,

Cal WTP ROC 1500 20220530 final.xlsx/Cal WTP 20f6




I3 i o L
AT head loss ieTuludunsaman

ld'annns Kozeny (for fixed bed flow) b= a2 ( ANV o

(gpe’)
WA (k= 6, JUP at 27C = 0.864x10" , € = 0.40
(AaN NINNIBIUTA = 0.70
head loss = 1.03
prEiluns Backwash = 1.00
tz9a7 N T Backwash (10-20) = 30.00
Backwash Rate (6-30) = 21.00
Uiannainfildlunis Backwash = 63.00
Amdu = 0.22%
e UnnainTld Backwash & 0.50%
f 1Buinai e Backwash = 144,00
4  mesenuuusTuLEAmindsEn syuud 2
v swiessuLTieenuLy = 300.00
Jolu wursssuus@mindsza = 7,200.00
41 szuuRANESIAN (Alum Feed, NaOC| Feed, Polymer Feed)
SEUUANANSAN (Alum Feed)
AmsInITiva = 300.00
uUA  aRsInasinNansdu = 4.00
frod PRI TT L R N GRIGETToE: ¢8 = 1,200.00
s Ansdudunesansdadild = 8.00
= 80.00
At 1Bumsansduiidoang = 16.00
= 360.00
\Ran dufuansazauasdy (Fufgaiude 3.1) 7une 5 6,000.00
tusreansduaune 0-27.6 Amsdalug 4w 1 90
menaudruaznaud adldRuiidauusneesiianaznaulumsadredan
FEULLANNaOCI (NaOC| Feed)
fmsnrive = 300.00
Ay BEgINIgiN NaOCl = 2.00
fafe BnemaudeInnT NaOCl = 600.00
fvua  pedudures Naoct A4 = 10.00
= 100.00
fuans  UNAmsans NaOC! fideanas = 6.00
= 144.00
\dan fafuansazant NaOC! (Taduariuda 3.1) 1um = 9,110.00

st NaOC! 11nm 0-27.6 Ama/dalua

Cal WTP ROC 1500 20220530 final xlsx/Cal WTP 3of6

.

ALLN/AT.H T,
RLLN./TU
wpainTedeld
s AR

ALY

ALLN.TN.

AL.N./Y

ALLM/TH,
NNJ/ARS
n./my.

%
n./ans
Ans/u.
s

fns

QL. [T,
un./ams
/M.

%

n./ams
Amg/ou.
Ame/iu

fme




szuuinansiwdiuad (Polymer Feed)

s

MU

il
J

=

MWW

Avua

AU

\@an

amsnnsivia

ARTINSANANT Polymer

1FNnAINEBINITaNS Polymer

=
AnudduLnIa7s Polymer TileTes

=
1Funasans Polymerfisinanas

fdufuansazantans Polymer 1u1m

Il

300.00
2,00
600.00
1.00
10.00
60.00
1,440.00
408.00

. ; o ; -
arsazateann ssuUwiFENNTIasaT Polymer Ananuazaneld munm 0-2000 Ang/dalae

ﬁu'ﬁﬂﬂﬂﬂi‘ﬂzﬁﬁﬂ Poltmer 117 m 0-1080 ﬁm?:’“é"ﬂ}-l\‘l

42 famnmznau (Lamella Clarifier Tank)

AnsInIsiva

vy

FIUTIFNAZNAY

ghsmslvafidssuy

THEIRIMNMENEY

Bumsdefidaanis

\Aan TaPNAZNAUILAR N7 x B9
Adnuani
seizamL

frai 1Fumae
Fnnmatesan

FINANL TEHENAIANASNEY

AU Inclined Plate
Inclined Plate angle
sresvnamn B
swmieTduEe
FuFinsmnaenausn

AU settiing velocity
Surface overflow rate

fvue  Bannshesnaufisang

43 faNT2INTEaRLUNA (Automatic Pressure Sand Filter)

53 -
Bunnninsnaufisning

FRsInsive

wanld

paviu

fuautansaamae (9 1 e 6 ga dr7ae 3 ga)

300.00
3.00
100.00
0.50
50.00
2.875

0.40
57.18
171.65

0.57

50.00
0.05

120.00
0.00023
0.83

0.50%

36.00

300.00
6.00

fansnms R TulR FuRsgTe@R f1 APS-1 (ERsININIBANIMUA 50 ALLN./1N.-10)

WrasunneNIng 2-8 1T gaga 8 unT

dwmsivafidiszuy

meInN12n984 High rate Filter (25-90 m/hr)

& oo o
WUYIHIIRBAINT

Cal WTP ROC 1500 20220530 final.xlsx/Cal WTP

40f6

1]

50.00
41.00
1.22

AL/,
un./ang
N,

%

n./ams
Amaro,
Ame/iu

any

AL/,

1
AL/ A
T,

TR

3800 A

ALLN,

ALLN,

7w, (L6

BIAT

M7.A.

AT,
AT

ALLALMTH.-ATN.

L
anniTLdsld

ALY

AL /T,

bl

AU/ -]
ALLU/MT.H-TU.

R3.3./70




b
f=

fRAN904ULY Pressure Sand Filter 2u1# Dia. (nd14)
fege

AMNANTBITUNTEY

& -

Fufin1enTas

& ala B

Fuiiian 1o

SRIINITNTDL

AU head loss AfatuluTUnNIaamse

1.25
0.93
0.50
1.23
7.36
40.76

Idiaunng Kozeny (for fixed bed flow)

h/L= (ku(1-)2) ( A/V )2 v

unuein (k= 6, WP at 27C = 0.864x10” , € = 0.40

(ian naunsesIuIA
head loss
ANENNT Backwash
seasianniunig Backwash
Backwash Rate (6-30)
Bnaui#l4tunas Backwash
Amiiu

T _al
fvus  UFunnsinfle Backwash

-

Fanfu Bunnnidild Backwash

5 afuninlszih (Fitered Water Tank 6,000 cu.m.) TK-2101

T oale - -
UFunanhnfiudieldanuluianssu

Tunutaiudntssla
fvium sezanndiL

Bumslefifeanis

dan fansanszuanaung durauan,

ANNARTRN
susIzAnLLin
Ay PFumstia

RFRARY TR

6 uUaWneEnauanuia1egay (Backwash Pond) TK-2104

Fruanan Bunaainiinsdaye
2N faENAZNaY
N AN
s WBansfdnye
fvun  szuzaeinfu

PO wr =
Fraviu unmeiniuisieanis

ALy Aufiva
- 1
ANANLID
Al 1Fumstinady

stEnaInNIAY

Cal WTP ROC 1500 20220530 final.xlsx/Cal WTP

0.70
2.20

6.00

1.50
25.00
22.50
0.31%
0.80%
36.00

36,000.00

1.00
4.00
6,000.00
29.06
9.05
0.50
5,999.42
4.00

180.00
180.00
360.00
1.00
360.00

122.22
4.50
549.99
1.53

ALLN/PITH-TN,

ALLAL/9. 1T,
ALLN/AU
snaiTuanld
spainTiednld
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S1ENI5AN yjmiz].{uﬂﬁagrﬂ Demin Water 15w szaaslniafud 41ia

TR
1 PUNATEULLAE unaniuaslasang

L —— ol ;
U Mvuneds v nssuusdnunlsziheeslasnis

MATZLLRARI Demin vasiasims = 78.00 AL/
dmunugaresszuLKART Demin = 3.00 0
(Rsiednuan 4 90 i 3 10 d1984 1 99)
94 TUIATILAM Demin = 234.00 AL/,
= 5,616.00 TR T

2 dufiuinlsel (Tk-2101)

Anuuy  ansanszuan ety An. = 29.06 i,
AasAna i = 9.05 A
srpzvaLLe = 0.50 u
ﬂu'iﬂﬂ'ﬂu"! = 5,000 .42 ALY,

3. nansasAnsuAU (Carbon Filter Tank) F-2201 A/BIC/D

nmssLLfinsenFuey e = 234.00 AU,
[ugATRssULTINasAniuay B 2.00 10
(Fadnum 4 9H Ve 3 1A 619849 1 10)
nwun auisssLudanTasAfueu faanuuy £ 78.00 AL/
(@an flansaa Activated carbon (GAC) wuuvsenszuan = 1.00 )
uAEWETY AN, g 2.33 o
ANHEGIN = 2.00 o
fuRRansnsas = 426 5.2./79
it = 426 [IERT
ATy = 0.90 AL
Fmmmsenses = 3.84 AL/TR
kR B 3.84 AL
= 3835.52 fns
ATIesTl GAC = 0.70 .
1EumT GAC = 2.68 ALLN/TA
74 = 268 AL
= 2684.86 ans
padeL  Snmmsiuashudinsas GAC = 78.00 ALL3 T,
Linear velocity (5-20) = 18.30 WL
Contact Time (6-30) = 207 ui
Faane  WBmminudy GAC dedy = 5,616.00 TR,
fvun  WBuanaindaetiau (Backwash) 15.00  wi
fnsnisdnefiau 78.00  ALN/IN. = 18.50 AL,

calsheet DW ROC 20220530 pro Final2/Cal DW Page 1 of 6
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& 14 -
sinungnaia (Rinse) 500  u#

fmsnsdinsdion 7800  AUNJAN = 6.50 AL,

- &l o w
Prninszuueanainganses (Sreganses) Ildevinmenau = 78.00 ALY
Anidlu % eeinans = 1.39%

_ ") g y 5
TUIAATAIGLIUT Backwash EEATM L LR Lol

Q= 80 Au.N./73. TDH= 25 4. BuANBIADT 10 kW d1uu 2 ga (Weu 1 1 drsas 1 19a)

4 szuunAsirdau (Softener Water System)

anfays  Awdssmningeusediams = 234.00 FLLN/TH.
fattu SmmnAniiseut ey = 234.00 AU/,
IByANITEBNULLTELL
Hoyanmnmiihdnsyuy
pH = 6.5-85
EC =< 278.00 micro S/em
Turbidity =< 1.00 NTU
M-Alkalinity =< 40.00 mg/l as CaCO3
T-Hardness =< 56.00 mg/l as CaC03
Ca Hardness =< 37.00 mafl as CaCO3
Total Iron (Fe) =< 013 mg/l as Fe
Silica == 12.00 mg/l as Si02
Chiloride =< 30.00 mag/l as Cl

5. Dansmasdu (Cation Exchanger) F-2202 A/BIC/D
\dan 15T 18R neaur (Strong Acid Cation) &Rz u¥ues Mono C600
ARANTATE91TTY Mono CB00

Delivery form : Na+, Functional Group : Sulfonic acid , Structure : Gel type

Unifarmity coefficient (max.) = 1.10

Mean bead size, d50 = 0.60 mm.

Total capacity (delivery farm) (min.) = 2.00 eall
Operation

Bed depth for single column (min.) - 800.00 mm.

Back wash bed expansion per m/h = 4.00 %

Specific flow rate (max) = 40.00 BV/h

ANu9nMT equivalent weight (EW) A% meq/L of Ca2+, Mg2+

Concentration of Ca 2+ = 37.00 mg/l as CaC0O3
Concentration of Mg 2+ = 19.00 mg/l as CaCO3
meq of Ca 2+ (MW=40) = 1.85 mea/L
meq of Mg 2+ (MW=24.3) = 1.56 meq/L
Total = 341 meq/L

calsheet DW BOC 20220530 pro Finai2/Cal DW Page 2 of &
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fiwun  dszAvEnawnisineusaansiu

Useful capacity of resin = 2.00 eqfl
= 2000.00 meg/L
AU maximum volume (V) of water = 585.86 L of water / L of resin
\den NNIBUFIUELLMINTELAN = 3.00 set

(Rasadaua 4 ga vinem 3 90 dres 1 99)

aurmdung An, = 1.50 m.
AU = 2.500 m.
fufiRananses = 1.77 m2iset
kit = 5.30 m2
e e = 1.75 m
BIE LT TE = 3.09 m3/set
298 = g.27 m3
= 9272.81 L
amagey  grrinisiusdudunseasiy = 234.00 ma3rhr.
Hydraulic Loading = 2524 BV
fruons s fdndusiudesey = 5432.57 m3
Aouunanamin (AINdum T ) = 23,22 hr.
Amdunisuan (Anduay furite) = 0.87 d.
fuum  Resin Backwash rate = 35,00 m./hr.
AMUATY  ARTINTMRTOENT Backwash = 61.82 marhr,
TEHEIRINNT Backwash = 10.00 minute
nuiiiesHlunns Backwash E 10.30 ma

Q= 80 @1L.4./1y. TDH= 25 4. TUIANEIAAT 10 KW d1uau 2 1m (e 1 e @109 1 1m)

n17 Regeneration Resin

Funmriufusirasane HCl (5%) = 2453 AU,
Ao SReinsiueunsii Regen = 17.00 ma/hr.

F2HLIIRINNT Regen = 20.00 minute

Vaunnaines|8lunns Regen a 587 m3

Q= 80 AULN/TX. TDH= 25 3. TUIANBLADS 10 kW 41142 2 A (¥ieu 1 9a 41594 1 7A)

fimaum Resin rinse rate (2 BV) = a.00 m.fhr.

Amuand  @msnarluaniedin Resin rinse = 15.90 marhr.
FEUEIRNTT Resin rinse = 45.00 minute
Vunasifikesliluns Resin rinse = 11.82 m3

Q= 80 ALLN./TN, TDH= 25 . TuNANALART 10 KW 41u7u 2 9A (e 1 1A d19a9 1 ga)

caisheet DW ROC 20220530 pro Finat2/Cal PW Page 3 of &




6. WRunanf#l#luns Backwash/Regen/Rinse

\BunpsihAlunag Backwash = 10.30
Bunsiriged$lune Regen = 5.67
Bunnniikesilunis Resin rinse = 11.92
Fasu \Bannaififessausen = 27.89
Auum  $5ULYIANAg Backwash U Regen = 3.00
VrnnainfanAadu = 83.68
7. 14 Degasifier C-2201 A/B/C/D
en flDegas WLILMNNTZLAN = 3.00
(Rodiedmian 4 40 1974 3 70 61909 1 99)
mneduuen, = 1.40
AT = 3.000
Wrunmsie = 482
et = 13.85
8. fansausAu (Anion Exchanger) F-2203 A/B/C/D
an 15w Tim (WA (Strong Base) Mona A-625 WA LUGEEY (Weak Base) Mono -WB-500
AnANIRTEIITY
Uniformity coefficient (max.) = 1.10
Mean bead size, d50 = 0.60
Total capacity (delivery form) (min.) = 1.80
Operation
Bed depth for single column (min.) = 800.00
Back wash bed expansion per m/h = 4.00
Specific flow raie (max) = 40,00
Regeneration
NaOH regeneration = 50.00
NaOH regeneration :guantity co-current = 100.00
NaOH regeneration :quantity counter-current = 70.00
Regeneration contact time £ 20.00
Slow rinse at regeneration flow rate (min.) = 2.00
Fast rinse at service flow rate (min.) - 2,00
fiamua  Uss@rEnmmsitnuredsiu
Useful capacity of resin - 1.80
= 1800.00
AuatuMn  maximum volume (V) of water = 400.00
\Aan fansaariuLLLNTINTELIAN = 3.00
(Foaduau 4 70 ¥inans 3 90 frses 1 70)
unmdud An. = 1.60
AN = 3.300

calsheet DW ROC 20220530 pro Final2/Cal OW

Paged of 6

_9_

set

m3fset

m3

eq/l

mm.

BVIh

% approx. wi.
g/L resin (min.)
g/l resin (min.)
minutes (min.)
BV

BV

eqfl
mea/l
L of water / L of resin

set




o ada

WUNHINIENIBL - 2.01 m2/set
794 = 6.03 m2
A ges Uiy = 2.25 m
1Eumnsay = 452 ma/set
Y = 13.56 ma
= 13564.80 L
maeey  dsnasivativdunsassiy = 234.00 marhr.
Hydraulic Loading = 17.25 Bv
fuons Bnami R udusTusiesey ~ 5425.92 m3
Andunies@n (adnueu g = 23.19 hr.
Amdunnse@atin (ATHRIUAL TN = 0.97 d.
fiMum  Resin Backwash rate = 28.00 m./hr.
Auane  Smsinnrluarcusin Backwash = 56.27 malhr,
FEHEIRINTT Backwash = 10.00 minute
Vranmurinfikeellunns Backwash = 0.38 m3

Q= 80 UM/, TDH= 25 31, TunANaIAas 10 kW 71494 2 90 (¥neu 1 19n d1989 1 10)

n1% Regeneration Resin

Enanstaufiua1sarais NaOH (5%) = 24.53 TS
Amand  ARInginatnieyin Regen = 16.00 ma/hr,

TEHZINRTINTT Regen = 20.00 minute

Vhnatiniies1#lunas Regen = 5.33 m3

Q= 80 AULA/TH, TDH= 25 3. TUIANELABT 10 KW S92 90 (i 1 90 d1sas 1 4a)

Aus Resin rinse rate (2 BV) =
Auany  dmsanslueanienn Resin rinse -
$2HZINAINAT Resin rinse =

T -
WEnnninfiresldlunns Resin rinse =

Q= 80 AL/, TDH= 25 3. TuiANalAad 10 kW 41uau 2 7a (e 1 ga drsas 1 4n)

WBannuirillunns Backwash/Regen/Rinse
WBunmariaf lunns Backwash =
Vnosifsedl#luns Regen =
WnaiviedlElunns Resin rinse =

13
>
1R ifiasrusan =

A
El!

fmum  $EULYANTg Backwash WAz Regen =

F i By
unnieanina iy =

calsheat DW ROC 20220530 pro Final2/Cal DW Page 50f 6
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7.50
15.07
45,00
11.30

938
533
11.30
26.02
3.00

78.05

m.fhr.
ma/hr.
minute

m3




10.  szuUNAMYN Demin

¥ -
Ay BRFINNTNARLUT DI 184951 = 234.00 marhr.

@an fanseasiu Mixed Beds wuUMsINIzUan = 3.00 set

(Rdiadann 4 A Vi 3 0 a19E9 1 98)

naduriTY AN, = 1.40 m,
PUTHGIN = 2,600 m,
MaAmamanses = 1.54 m2/set
EoN = 462 m2
ArLN289U Mixed Beds = 1.30 m
1nnansTu Miked Beds = 2.00 ma3/set
it = 6.00 m3
= 6000.54 L
pesey  arinnrlvadhudunsesiu = 78.00 mahr.
Hydraulic Loading = 13.00 BV
v Emnnnfﬂﬁtsmuaanmn-qmnm (fwgmanses) lthlevinazneu = 30.00 ALY
Aowu % vaarinAnanTH = 0.5%
\ranit Brine avnnsinsldnsss lujesaussanindn = 30.00 AL/
Aol % v RuAnlE = 0.5%
i@en (Atpsgui@MFUSELY DI 1uTA 210 AULAL/TL
AU 2 90 (M 1 90 d15as 1 90)
11, dafuiildlunns Backwash/Regen/Rinse
21N Cation Tank = 83.68 RN
%90 Anion Tank £ 78.05 RN
*70N Mixed Bed Tank = 60.00 TR, 7]
Anuuy  awnAdesint = 470.00 ALY
FEEENRINNIL (HRT) %5 212 u

Wenld  veAda. TUIA 120.X158 X2 62 N ALY 470.0 ALY, 919U 1 118

calsheat DW ROC 20220530 pro Final2/Cal DW Page 6 of 6
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. DESIGN CONDITION

CASE-]
-MAX. FLARE GAS RATE | 7,000 KG/HR
-GAS COMPOSITION CZH4 © 100 %
-AVERAGE GAS MOLECULAR WEIGHT 28
-AVERAGE GAS TEMPERATURE -4 °C
-AVAILABLE PRESSURE AT STACK INLET 200  MMH20

. UTILITY REQUIRED FOR FLARE STACK

-MAX SMOKELESS STEAM REQUIRED (MP STEAM)
(FOR 100 % SMOKELESS FOR CASE-2)<D
FOR RING STEAM LINE
FOR CENTER STEAM LINE
~COOLING STEAM REQUIRED
FOR RING STEAM LINE

FOR CENTER STEAM LINE

CASE-Z (DESIGN)

12.210 KG/HR

Cb~C8: 30~60 VOL %
NZ : 70~40 voL %

48~67
H $7.8 T

200 MMHZ0

4.000 KG/HR
3.400 KG/HR
600 KG/HR
30 KG/HR
25 KG/HR

5 KG/HR

NOTE: COOLING STEAM RATE SHALL BE MAINTAINED DURING FLARE BURNER 1S IN

OPERATION.

THIS VALUE WILL BE REGULATED BY A RESTRICTION ORIFICE AT BY-PASS

LINE OF THE STEAM CONTROL VALVE.

-MAX. STEAM PRESSURE REQUIRED AT STACK BASE (MP STEAM) b KG/CMZ G
-NORMAL PURGE RATE FOR THE STACK (N2 BASIS) 1 NM3/HR
-PILOT FUEL GAS REQUIRED 2.0 NM3/HR/ONE X 3 = 6.0 NM3/HR
-REQUIRED FUEL GAS PRESSURE AT STACK BASE 1.0 KG/CMZ G
-FUEL GAS REQUIRED FOR IGNITION (%) 4.2 NM3/HR
~REQUIRED FUEL GAS PRESSURE AT IGNITION PANEL 1.0 KG/CM2 G
-REQUIRED AIR RATE FOR IGNITION (%) 32.0 NM3/HR



-REQUIRED AIR PRESSURE AT IGNITION PANEL

-REQUIRED ELECTRICAL POWER FOR [GNITION PANEL MAX.

NOR.

NOTE: (¥) MARKED UTILITIES ARE REQUIRED ONLY SHORT
[GNITION OF THE PILOT BURNERS.

. CALCULATION RESULTS

-MAX. PRESSURE DROP THROUGH FLARE STACK
LOSS THROUGH FLARE TIP
LOSS THROUGH RISER
LOSS THROUGH INLET TURN
TOTAL PRESSURE DROP
-MAX. EXIT VELOCITY

-MAX. MACH NUMBER

-MAX. RADIATION INTENSITY AT GRADE

1.0 KG/CMZ G -

500 VA (*)

100 va
~REQUIRED POWER SOURCE FOR IGNITION PANEL AC 220 VOLT - 50 HZ - | PHASE

DURATION DURING

115
35
20

170

26

0.

MHRZ0
MMHZ0
MMHZO
MMEZ0
.0 M/SEC

11

3,600 KCAL/MZHR WITHOUT

SOLAR RADIATION AND AT 11.1
FROM STACK CENTER.

-CALCULATED MAX. RADIATION INTENSITY AT 570 KCAL/MZHR WITHOUT SOLAR

50 METER FROM STACK CENTER AND AT GRADE

NOTE: CALCULATION PARAMETERS OF RADIATION INTENSITY ARE AS FOLLOWS:

WIND VELOCITY 8.9 M/SEC
STACK HEIGHT 14.0 M
FLAME CENTER DISTORTION Xe = IL.1 M
Yo = 2.9M
FLAME EMISSIVITY 0.13
CALCULATION METHOD APl RP-521

~-MAXIMUM EXPECTED NOISE LEVEL AT GRADE AND
| METER FROM STACK CENTER

-MAXIMUM EXPECTED NOISE AT 50 METER FROM
STACK CENTER AND AT GRADE

90

dB(A)

80 dB(A)

N

M
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CALCULATION SHEET FOR
DRAINAGE

Rayong Olefin
CO., Ltd .

ROC Drainage Calculation for EIA

Doc. No. :
Project No. : I-19-205
Date : Nov. 06. 2019

CALCULATION OF DRAINAGE {1-19-205 ROC Drainage Calculation for EIA)

RAIN-WATER FLOW PIPE(n= 0013) DITCH (n= 0.018)
BEHNC, - ; Safaty
Length Bt Run-off Rainfall| Rainwater Width Height | Slope | Wet |Fromdiel iy Discharge Bermarie
L AXC |intensity|  Flow area | radius Cammcy of Dran Factor
START £ND {m) (A:m®) (5] {mmihrl| Qgim’/sec)] Bi(m) | B2(m) | Him] (%) | m? | Rim) | (m/sec) | (m'/sec)
AREA A1,A2,A3,8 B4
. .40
15000 | 310000 | 070 | 217000 | 100 | 00808 o2 = n 200 | 0210 | 0.1355| 0655 | 01376 | ok | 438w 23
0.35 035 0.70
0.35 0.35 0.43
120,00 | 4500.00 | 070 | 3150.00 | 100 | 0.0875 200 | 0200 | 0.1339| 0650 | 01297 | okl | 67.5% 15
0.35 035 0.67
25000 | 1560000 | 0.70 | 1092000 | 100 | 03033 |l 2.0 D5 200 | 0.875]|0.2734| 1047 | 09158 | oKl | 331% 3.0
0.70 0.70 135
.50 . ;
20000 | 720000 | 070 | so4000 | 100 | o400 |22 osa A 200 | 0550 | 0.2037| 0860 | 04731 | OK! | 29.6% 34
0.50 0.50 1.20 i
B4 s000 | 100000 | 070 | 70000 | 100 | c.o198 oo i o] 2.00 | 0.060 [ 0.0B57| 0.483 | 0.0290 | oKl | 67.1% 15
0.30 0.30 0.30
0,70 0.70 0.75
MHTP-A 20000 | 1430000 | 0.70 | 1001000 | 100 | 0.2781 o e o 200 | 0735 |0.2625| 1019 | 07487 | okl | 3na% 27
Total MHTP-A 0.7214
734
0.50 0.50 0.60
28.00 | 1200000 | 070 | 8400.00 | 100 | 0.2333 10.00 | 0390 (04893 1832 | 07144 | oxil | 327 31
0.50 050 0.88
0.50 0.50 0.60
230,00 | 600000 | 070 | 420000 | 100 | 0.1167 200 | 0480 |01983| 0845 | 0.4056 | oxyn | 288% 35
0.50 0.50 106
267
35000 | #000.00 | 070 | seoooo | 100 | oasse |OEC 0.4 40 200 | 0720 [0.2769| 1056 | 07600 | Okl | 205% 34
0.80 0.80 1.00
35000 | 650000 | 070 | 455000 | 100 | o.a2es |20 DAl .4 200 | 0.720 [0.2769] 1.056 | 0.7600 | oKl | 166% 47
0.80 0.80 1.00
20000 | 9000.00 | 070 | 6300.00 | 100 | 0.1750 g l 00 200 | 0.480 | 0.2400( 0.960 0.4606 et} 38.0% 2.0
0.80 0.80 0.70
0.80 : .3
200.00 | 650000 | 0.70 | 4550.00 | 100 | 0.1264 L) e 200 | 0.480 | 0.2400| 0960 | 04606 | okl | 27.4% 28
0.80 0.80 0.70
100 1.00 0.80
50.00 | 30000.00 [ 070 | 21000.00| 100 | 0.5833 200 | 0800 |03077| 1132 | 08058 | oxn | sadx 1.0
1.00 100 0.90
10000 | 300000 | 020 | 210000 | 100 | 00583 |20 920 010 200 | 0150 |0,0910| 0503 | 0.0754 | oxn | 77.4% 13
080 | 020 0.40
10000 | 300000 | 070 | 210000 | 100 | o.0583 o L 02 200 | 0150 | 00910 0503 | 0.0754 | ok | 774% i3
0.80 0.20 0.40 i
9.6
El G2 10000 | 150000 | 070 | 105000 | 100 | o022 oo 30 030 200 | 012001091 0567 | 0.0681 | okl | 420% 23
030 0.30 0.50
B G2 15000 | 150000 | 070 | 105000 | 100 | 00282 |0l 0.5 .30 200 | 0150 [01154| 0589 | 00883 | oKl | 330% 30
0.30 0.30 0.60
050 0.50 1.20
G2 250,00 | 800000 | 0.70 | 5600.00 | 100 | 0.1556 = 2.00 | 0.800 [0.2162| 0895 | 07160 [ Okl | 207 48
050 0.50 170
61 G3 3s000 | se3200 | 070 | seozao | 100 | oasan [ 240 o Sl 200 | 0328 |01608[ 0735 | 0.2410 | okl | e8om 1.5
0.40 0.40 0.92
e 0.20 0.80 1.37
G3 Diversion Box | 6500 | 8432.00 | 070 | 5502.40 | 100 | 0.1640 200 | L120|03111) 1341 | 12776 | okl | 128% 78
0.80 0.80 1.50
- 1.20 120 1.00
Diversion Box o2 2000 | 5965571 | 0.70 | 41755.00| 100 | 1.1600 200 | 1128 |03662| 1272 | 14346 | Ok | sos% 14
) 1.20 1.20 1.04
6.4
11000 | 400000 | 070 | 200000 | 100 | 00778 2 o0 b 200 | 0250 |0.1060| 03556 | 0.1441 | okl | s40% 1.9
1.20 0.20 0.47
1.20 0.20 0.70
M1 M2 9000 | 640000 | 0.70 | 448000 | 100 | 0.1248 100 | 0483 [0.1663| 0531 | 0.2566 | Ok | 485% 21
) 120 0,20 0.79 .
1.45 0.20 0.79 7
M2 M2e 7000 | 1010000 | 0.70 | 707000 | 100 | 0.1964 2.00 | 0685 [0.1941] 0833 | 0.5703 | Okl | 344% 26
145 0.20 0.93
M2e Rl 1000 | 1010000 | 070 | 707000 | 100 | ocases |20 AR i 200 | 0.368 [0.1643| 0745 | 0.2743 | oKl | 716% 1.3
040 0.40 102 ;
550000 | 090 | 385000 | 100 | 0.1088 R
2000 | 2100000 | 070 | 1a700.00| 100 | o083 |10 120 R 200 | 0624 (02786 1060 | 06613 | Ok | BrEm 1.3
1.20 1.20 0.62 ° '
52
0.30 0.30 0.38
o 51 150.00 | 4000.00 | 070 | 2800.00 | 100 | 0.0778 200 | 0474 | 01192| 0602 | 01047 | oxn | 743% 10
0.30 0.30 0.58
0.80 .20 .
500.00 | 10000.00 | 0.70 | 7000.00 | 100 | 0.1944 2 250 100 | 0500 | 0.1731| 0546 | 02729 | okl | 71.3% 14
0.80 0.20 1.10 ’
10000 | 400000 | o070 | 280000 | 100 | co77e f—oon o L 200 | 0.240 | 0.1263| 0625 | 01501 | ok | 51 15
0.30 0.30 0.50
s1 MHTP-8 28
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N =D T ] STAND-BY ] TOTAL 2 ]
Jorar. AP 70 8 DEFrAES @ L oF Jop
{ wrrEcecn . sramre. 2P ™ 85 Avnes /T AT ING CONDITIONS
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TIGER®

Instrument User Manual V3.8R

Register
your instrument

online to receive
your extended
warranty.

Unrivalled Detection. ionscience.com



TIGER MANUAL

@)

Declaration of conformity

lon Science Ltd

Manufacturer:

Product:
Product description:

Directive 2014/34/EU

lon Science Ltd, The Way, Fowlmere, Cambridge,
UK. SG8 7UJ

TIGER

Intrinsically safe photo-ionisation gas detector for
detecting volatile organic compounds

Required Coding - @ 11 GExiallCT4 Ga

Tams. = -15°C to +45 °C (with Lithium ion Battery pack)
Tams. =-15 °C to +40 °C (with Alkaline Battery pack)

Certificate Number-

Notified body:
Report number:
Intertek

Standards
BS EN 680079-0: 2012

BS EN 60079-11: 2012

BS EN61326-1:2006

BS EN61326-1:2006

BS EN50270:2006

CFR 47:2008

Other Standards
BS EN ISQ 9001: 2008

BS EN 80079-34: 2011

ITSO9ATEX26890X issue 2
IECEx ITS 10.0036X issue 4
Intertek, 0359, Chester, UK
102394781CHE-001

3193491 Conforms to UL Std. 913, 61010-1 &
Certified to CAN/CSA Std. C22.2 No.61010-1

Electrical apparatus for explosive gas atmospheres.
General requirements

Explosive atmospheres. Equipment protection by
intrinsic safety "i"

Electrical equipment for measurement, control and

laboratory use - EMC requirements. Group 1, Class B

equipment - (emissions section only)

Electrical equipment for measurement, control and

laboratory use - EMC requirements. Industrial location

immunity - (immunity section only)

Electromagnetic compatibility - Electrical apparatus
for the detection and measurement of combustible
gases, toxic gases or oxygen. Immunity Type 2 -
industrial environments.

Class A Code of Federal Regulations: 15 Subpart B-
Radio Frequency Devices - Unintentional Radiators

Quality Management System - Requirements

Application of Quality Systems for equipment
manufacture

PhoCheck TIGER

(£x) 116 Exia IC T4 Ba ITSOATEX26890X

O

ExiallCTAGa IECEx TS 10.0036X
Class L Division 1, Groups AB.CD. T4
[Ta=15'C to +45°C for Lion Batzery]
[Ta=-15°C o +40°C for Alkaline Battery)

€.

ISTED

Intertek

3193491
Conforms to UL Std. 913,
610101 & Certified to CAN/
CSA Std. £222 No.61010-1

Patentzind. LIS Pat.
7046012 ?.821.2?‘OE
EU Pat 14746E1
e
Um=8v ( €

lon Science Ltd
Cambs, UK. SGE 7UJ
wwWw.ionscience.com

00000000

On behalf of lon Science Ltd, | declare that, on the date this product accompanied by this declaration is
placed on the market, the preduct conforms to all technical and regulatory requirements of the above listed

directives.

Name: Mark Stockdale

Signature:

Unrivalled Detection.

Position: Technical Director

Date: 28" April 2016
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TIGER MANUAL

Technical specification

lon Science Ltd

Response time: T90 < 2 second

Detectable Range: 1 ppb up to 20,000 ppm*

Resolution: +/- 0.001ppm (1 ppb)
Accuracy: +/- 5% displayed reading +/- one digit
Linearity: +/- 5% displayed reading +/- one digit
Battery: Lithium jon: 24 hours
Alkaline (Duracell Procell MN1500): 8.5 hours
Data log: Including date / time: 120,000
Alarm visual: Flashing Red and Amber LED
Alarm audible: 95 dBA at 300 mm
Flow Rate: = 220 ml/min in Ambient conditions
Temperature: Operating: -20 to 60 °C (-4 to 140 °F)
Storage: -25to 60 °C (-13 to 140 °F)
Certified to: -15to 45 °C (-5 to 140 °F)
Dimensions: Instrument: 370.0mm / 14.56" (H)
91.4mm/ 3.59" (W)
81mm / 2.40" (D)
Weight: Instrument: 0.75 kg (1.6 Ib)
Materials: Instrument: Anti-static PC/ABS (Polycarbonate/ Acrylonitrile Butadiene Styrene)

* gas and model dependant

Unrivalled Detection.

Rubber Boot: Anti-static TPE (Thermoplastic Polyolefin

Elastomeric)

Page 44 of 46 jonscience.com
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Oxidizing Spent Dilution | ¥ud@esan | siudeain el Wiugen
Caustic Steam 215 | Downstream | 15ufiusn | Iasans
Wisnes HHIE (MeoiHea) Generator | dninaw | (Aeidey) | (liderilew) | Tungusce
(Rottiey) | (Aeoiiieq) Tueunn
(Aotiieg)
Flow rate i
m/hr 17.60 17.40 0.40 20.96 22.06 11.58
(max.)
Flow rate N
m /day 422.40 417.60 9.60 503.04 529.49 277.87
(max.)
Temperature
iC 30 30 30 30 30 30
(max.)
1. Inlet Neutralization
pH 12
pH - 7.0-8.5 6.5-8.0 5.5-9.0 6.5-8.0 7.0-8.5
2. Oulet Neutralization
pH 75
TSS (max.) mg/l 200 200 100 150 300 150
BODS5 (max.) mg/l 500 500 200 100 50 500
COD (max.) mg/l 880 880 200 250 200 880
0il & Grease
mg/l <20 <20 N/A <5 25 =]
(max.)
TDS (max.) mg/l 20,000.00 600.00 300.00 3.000.00 300.00 3.000.00




. ) w o H -
1. dEnmuszauansuztanindy

unsan e o ABOD  ACOD 1mnnmihds  BOD Loading COD Loading
(Rai) (mg/l) tmg/l) (cu.m./d) (kg.BOD/d)  (kg.COD/d)
Trsaulaiaiud 500.0 880.0 2,160.00 1,080.00 1,900.80
ket 2,160.00 1,080.00 1,900.80
ﬁwﬁmﬁ’nﬁnmmﬁﬁeh'f'nﬁ-'ﬁxuuﬁwﬂ'mfﬁﬂ = 500.00 880.00 mgll
psrsuahEefiens s 2,160  cum./d
faafressuuinimideaasdasinig = 2,160.00 cu.m/d
fiavum  Aniseenuuussuutadude
nani@efdssuioe = 216000  cumJ/d= 90,00 cum./hr
Ao UER Y A1 BOD (i) . 500,00 mg/l
qmﬁ'nﬁm:'nsaﬂ'mﬁu #in BOD (tiheen) TahiAiu 16.00 mg/l
Flmﬁ'nﬁmmaﬂ‘"uﬁﬂ A1 COD (\fﬂl‘ﬁﬂ) = 880.00 mg/l
amﬁnvm:waamfmﬁ'u A1 COD (sheen) T 108.00 mg/l
#n S (i) - 200.00 mgl
i VSS (i) - 120.00 mg/l
#n S8 (heen) Yadiu 50.00 mall
aanuuy dalfusniwing (PIT-3300A/B)
Visnoside iedy (FraaniuL) = 90.00 cu.m.Jhr.
MR ssBzlasannuiy = 24.00 hr.
s Vnmsdiidesms = 2,160.00 cum.
g fuan i = 2.00 set
aanut  denfng = 11.00
et = 22.00 m.
edn (‘If"i) = 400
srtzanLLe = 1.00 m,
gl 1Bamsdesds - 968.00 cu.m.fank
Wrnamsasn = 1,936.00 cu.m.
FEAIATNNLAY = 21.51 hr. 18.00
1 Wastewater Pump = 2.00 Units
ARTINIGUUSIALHA #(TOH=15m) = 1.50 cu.m./min
AN (Safety = 1 Times ) = 24.00 hriday
( Operate = 1 Units & Standby = 1.00 Units )

Cal wwtp ROC Q90 BODSM) 20220830 pro linal/ Design WWTP Plant ASE

al =
WiAH 1490 6
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szuuAnansams (N, P) Wiiuqduvdd

mvun ARAIUANARTAIAITTVNIIRITELY BOD N P
100.00 5.00 1.00
s sAnase R ResruuinniRe = 90.00 cu.m.J/hr
fvua A1 BOD sesiudinszin = 500.00 mg/l
mwﬁmm? N 984751y = 25.00 mg/l
= 225 kg/hr
N in NH4OH = 25% by wt
NHAOH (100%) #fnanns - 9.00 kg/hr
NH40H actual conc. = 25%
NHAOH actual conc. fifiasnas - 36.00 kalhr
Density - 897.00 gll
NH4OH Feed Pump (Rieenns) = 4013 ihr
wanlf  NH40H Feed Pump 2set = 40.00 Ihr-set
NHAOH Feed Tank Afasnisdwiu 2 4u = 963.21 |
Tank (TK-3079) Dia. 1.90  m. Hwater = 1.95 m.
Vol = 5.53 cu.m.
ANNARINAS P a5 = 5.00 mg/l
= 045 ka/hr
P in H3PO4 = 32% by wt
H3PO4 (100%) Aigsnns B 142 kg/hr
H3PO4 actual conc. = 85%
H3PO4 actual conc. MfiBsnTT = 1.67 kg/hr
Density = 1,690.00 afl
H3PO4 Feed Pump (fifiasns) = 0.99 Ve
Wenld  H3PO4 Feed Pump 2set = 1.00 I/hr-set
H3PO4 Feed Tank Afisansd iy 2 4u = 23.75 I
Tank (TK-3078) Dia, 140 m. H water = 195 m.
Vol = 3.00 cu.m,
4, aanuuu duRNanIA (PIT-3310A/B)
1#enl4 stuu Complete-mix Activated Sludge Process
Design Criteria ( Metcalf & Eddy , Inc. 1991 )
Sludge Age (qc ) = 10.00 day
Maximum Yield (Y) E 0.50 kg.VSS/kg.BOD
Decay Coefficient ( kd ) = 0.06 day’
Influent BOD (S, ) = 500.00 ma/l
Effluent Soluble BOD (S ) = 10.00 m_g_!l

Cal wtp ROC Q90 BODS00 20220530 pro finalDesign WWTP Plant ASL ufﬂﬂzmn 6
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MLSS (2500-4000)
MLVSS / MLSS
MLVSS (X)

= 3,200.00
= 0.80

]

2,560,00

i Bumsiudneneieanis RINGAT V=c QY (S,-S)(X*(1+kd'qe))

-
\gan
fvua

¥
Aaviu

\den

nIsan

RIIRADU

_—
Bumedansiaanis
oo
WBunninGefidinszuy
i
gasnisindainde
ANUaU daFuaina
o ¥
sALnAN
fzue Free board

fage

- "

dandna

faeg
1Funms e

soufunms Wauesainfuannim
WaINNVIL (Avg.)

# FIM anngms F/M Ratio = §,*Q /(V*X)
A7 FIM
Px

Fieens O,

AruanifFanm 02 MniAsanANaINTA
drunu witaaiRaennimLLY Surface Aerator
TN MIY m"g‘ml.ﬁummﬁuuu Surface Aerator
L SR I N

Oxygen transfer rate (1.2 kg O2/kW.hr)

eff. for O2 transfer

Oxygen transfer rate (used)

Y = T
saufun 02 iFdlauAzanfinenia

AuanfFaam 02 aanszuL Air Diffuser
soutBanms 02 fifiesnnsannszuu Air Difuser
Alrweighs

02 contains

FasmsLuanetnieaamneg

02 transfer eff.

-
1Fuiniennis fisganis

Caul wwip ROC Q90 BODS00 20220530 pro finalThesign WWTP Plant AS1

= 1,291.99
= 90.00
= 90.00
= 2,00
= 5.20
= 0.30
= 550
= 8.00
= 16.05
= 667.68
- 1,335.36

= 14.84

= 0.32
= 330,75
= 1,110.04

= 46.25

= 2.00
= 4.00
= 7.50
= 9.00
= 70.00
= 6.30

= 2520

= 505.24
= 1.202
= 0.232
= 1.811.77
= 16%

= 11,323.54
= 471.81

winf 346

7=

mg/!

mg/l

cu.m.
cu.m./hr.
cu.m./hr.
unit

.

m.

cu.m.

cu.rm.

hr.

kg.BOD/kg.MLVSS-day
kg.VSS/day

kg.O./day

ka.O.fhr.

settank
set

kW
kg.O2/hr.
%
kg.02/hr:
kg.02/hr,

kg.02/d.
kg/cu.m.
g.02/g.air

cu.m./d

cu.m./d

cu.m.hr,




J ]
UFnnnianaA fiaanuuu #in Safety 2.0 = 943.63 cu.m./hr.

Wenld  9um Air Blower (Model 68 URAI), GagaLiy = 1.00 set
1% Air Blower (d7784) = 1.00
41w Air Blower Asaeis = 2,00 set
Air capacity = 1,800.00 N cu.m./hr.
Total Air supply fot Diffuser = 1,800.00 N eu.m./hr.

\wanl¥  silicone Air Diffuser

Air flow rate, g LR (8-12) = 8.00 N cu.m./hr,
dnwau Diffuser AFaanas = 225.00 set
\dan AU Diffuser = 230.00 set
= 115.00 set/tank
ATuuA 5§ ( Sedimentation Tank) , Xr 0.80% = 8,000.00 mg/l

w1 BuRsnausuiu (uainiaRsnaumyuing) anges Q,, = V' Xi(ge™r)

i

Ay Wi AznpudugUAINY Rz N UM A = 42.73 cu.m./day
ARFINIIUNMILUAENEY - 1,016.47 cu.m./day
= 4235 cu.m./hr.
1% Return Sludge Pump = 1.00 Units

(& Sludge Pump f1384N1991197% TEUURS 1 40)

ERSINIQULARLE = 185.00 cu.m./hr.
ASIRABLIIATNIAY = 5.49 hriday

RPN Sedimentation Tank

ASIRADUAY COD FastIaananNsELl

Design Criteria ( Metcalf & Eddy , Fifth Edition International Edition 2014 )

Solid retention time ( SRT ) = 6.00 day
k = 12.50 g.COD/g.V8S-d
Maximum Yield ( Y) (0.4-0.6) = 0.44 g.VSS/g.COD
bsCOD half-velocity constant (Ks) (5-30) = 10.00 g.COD/cu.m.
fraction of biomass (fd) (0.10-0.15) = 012 g.VSS/g.vSs
decay coefficient (b) (0.06-0.15) = 0.13 g.VsS/g.vss-d
Influent COD (total) = 880.00 mg/l

assume  nbCOD = 40.00 g.COD/cu.m.
Influent COD (S, ) = 840.00 ma/l
MLSS (2500-4000) = 3,200.00 mall
Biomass MLVSS / MLSS = 0.80
MLVSS (X) = 2,560.00 mg/l

d
wifi 43106

-8-
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Determine Effluent COD

Xp= Y (SoeS)SRT + (fd)(b)(X)SRT + (X5)SRT

[1BlSeTI . 239 009 387.10
t = 0.62 d

Solve 2,560.00 = 2.39(840.00-8) + 0.09 (X) + 387.10

Find the biomass concentration X

X = Y(S,-5) SRT

el X = 239(840.00-5)
2,560.00 = 2.38(840.00-S) + 0.22 (840.00-8)+387.10
(840.00-8) = [2,560-387.10] / (2.39+0.22)
S = 5.91 ma/l
F1 COD waetiesnannzLy coD = 45.91 ma/l
6. 2ANUUY HIRNAZNAY faAnAENau

anonindn (umde) = 90.00 cu.m./hr.

ATuuA Surface Overflow Rate = 16.00 cu.m./f(sg.m.-d)
[ FIRNAENEY = 1.00 urit

frvus seduvan = 2.00 m.

o fudeisinang = 135.00 sq.m./unit
Hasnafannazneu futu an, g 13.11 m,

A idueu an, damnnenau (1euuen) = 26.00 m.
el An, demnmzneu (aeuly) = 3.30 m,
\{uﬂrﬁmnmznﬂu = 522.11 sq.m./unit

fnwus vt Free board E 0.50 m.

oy faga = 350 m.
1Furms Wy £ 1,566.33 cu.m.
WBunme 1w san = 1,566.33 cu.m,

AIRARY  eaqinuiu (Avg.) = 17.40 hr.

7. sanuuy vewmirfwdninia  (PIT-3340)

Vol iy (FaBnuLL) = 90.00 cu.m./hr.

ainuuy  desnn = 38.00 m.
vanfing = 18.00 m.
Ananih = 10.00 m.
srUzULLR = 0.50 m.
1fumsin = 6,840.00 cu.m,
sruzaaninifiu = 76.00 hr.

Cal warip ROC Q9 BODS0N 20320530 pro sl Design WWTP Plani AS1 winfi 5490 6
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8. ®anuuy -ﬁaﬁnfﬁmﬁu (f-’-iﬁ‘iué'qﬂﬂﬁ'mﬁﬂﬁqmﬂ"mmmnmﬁ‘i) (PIT-3060)

Wrouin@e wdn (AeanuuL) = 90.00 cum,fhr.,
Ly dsem = 38.00 m.

vanfne = 9.10 m.

. B

ATNANUT = 10.00 m.

stzAaLin = 0.60 m.

Fmsds = 3.458.00 cu.m.

TtiEtmnNL = 38.42 hr.

9. Dewatering Unit (Decanter)

o menaudTuiuguIInYeRsneu Iy 2 42.73 cu.m./day
(dan D TARLNEU 1 = 400 cu.m./hr.
duandaluenininau = 10.68 hr./d.
Awun MarsiwdAwed duslunisdusinemenay = 0.20% by wt
Pnnuansindues Afaanas = 1.33 kg/d
ardatusasansindie MEesnisites = 0.5%
Banmsdaduansinaneiaenid = 5.50 cu.m,
v nAue el 2 27.50 ka
Polymer Feed Pump 'Fllﬁmm'ﬂ' = 24.93 Ihr
\fian Polymer Feed Pump 2 set = 30.00 I/hr-set
S§ tiudinszuy - 200,00 mglL
88 'Liimﬂm‘mmu = 50.00 mg/L
meneuR i dadnseuy = 324.00 kg/day
penauduuAus NI iR = 341.85 ka/day
SruamznauTiAniy = 665.85 kglday
oW, AENaw = 1.02 kgiL
Filter Cake Dry Solid = 12.00 %
Combine Sludge = 665.85 kglday
Volume of Filter Cake at 12% dry solid = 5439.97 Liday

wihdl 6aan 6

A

Cal wwip ROC 090 BODSO 20230830 pro sl Design WWTF Bant AS1




1, 3uw

unsandia Ve
(cu.m./d)
Spent Caustic 422.40
Dilution Steam 417560
ERt 840.00

1. 98U Neutralization (Spent Caustic Water)

fmﬂmﬁﬂlﬁuﬂn Spent Caustic = 422.40 cumJd = 17.60 cu.m./hr
Vo wile (deenuuy) = 17.60 cu.m./hr.

fvue  szeaafiniy = 0.50 hr.

Frav \rnsdeifiaenis = 8.80 cu.m.
[UIUEY Neu. = 2.00 set

|InwuY 4 Dia. = 240 m.
faga - 2.28 m.
seuiy = 1.95 m.
srezIaLnY = 0.33 m.

"ufu Fumslesss = 8.82 cu.m./tank
Fumsilasan =: 17.63 cu.m.
FEaLRTiniY = 0.50 hr.

Awmua  1FN70d NaOH excess% = 0.50 % wt
MW (NaCH) = 40.00 g/mal
Density = 1.005 kgl
Flowrate (Spent Caustic) = 17,600.00 /e
1Bt NaOH fawfiu = 2.21 k.molfhr

Aua drdaunisld H2504 lunas Neu. & 111 k.mol/hr
i H2s04 M = 98.00 % wt
MW (H2504) - 98.08 g/mol
Density = 1.840 kgl
#inanng H2504 = 60.38 I/hr.

= 1.1 k.maol/hr
Wenld  Pump H2S04 Solution & 130.00 Ihr.
= 2.39 k.mol/hr

Tank H2504 (TK-3072) Vol. 13 m3

o
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3. asnuuy fHuiiia cpl (PIT-3300A/8)

. e ul
TunaszLULLNe CPI fidiaenns 840 cu.m./d

faafeszuutinin cpl aaslasanig 1,636.00 cum.J/d

fwum  Aniseanuuussuutinia CPI

rnosinAefdnszunsiomn = 153600 cum/d= 6400  cumshr
ﬂ'mmifuﬁﬂ ‘it (AiaanuLL) = 64.00 cu.m./hr.

iaus  sEeaRnnuy = 1.00 hr.

o Bamsdaiigesnng == 64.00 cum.
U CPI = 2.00 set

nuuy dandie = 2.08
Ungg = 7.20
viadin (i) - 255
TEHEIRLLE = 0.45 m.

Foriu 1fuInsUess = 38.37 cu.m./tank
Fumelasan = 76.74 cu.m.
sazaaninifiy = 1,20 hr.

& Wastewater Pump = 2.00 Units
ARTINTTQULFIRLEY 7 (TDH=15m) = 1.18 cu.m./min
AW (Safety = 1 Times ) = 21.69 hr/day

( Operate = 1 Units & Standby = 1.00 Units )

6. @anuuY AR Sludge Ol

Wrunanidinszuy cpi (méu} = 840.00 cu.m./d.
Aprsiduestinuiuiiii (esnaims) = 150 ppm
Arnnadduresinfufioen sznmms) = 50 ppm
Asdsdusasih st = 100 ppm
Assume oil density = 800 kg/m3
Max removal (assume oil density = 1,000 kg/m3) = 0.11 cu.m.id.

fwua  szezaafiny = 1.00 d
{119 faufu Sludge Ol = 1.00 unit
Wmsdsfifeenns = 0.1 cu.m.

anuuy vendne & 1.10 m.
agia = 2.40 m.
viedin o) = 255 m.
TrezvaLe = 045 m.

fwii  dufu Sludge Ol uae - 6.73 cu.m.ftank

ATIRREL AN (Avg.) = 64.11 d.

-
Cal waip ROC Q80 BODS00 20220530 pro final/Design CPI WU 249N 2
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CUSTOMER NAME

ANALYSIS REPORT

: RAYONG OLEFINS CO., LTD.

ADDRESS : 271 SUKHUMVIT ROAD MAP TA PHUT MUEANG RAYONG RAYONG 21150
CONTACT INFORMATION : TEL: 03851 1133 e-mail : chutchan@scg.com
SAMPLING SOURCE -
SAMPLE TYPE : SLUDGE RECEIVED DATE : APRIL 1, 2022
SAMPLING DATE - ANALYTICAL DATE i APRIL 1-18, 2022
SAMPLING TIME - REPORT NO. : 2022-U028708
SAMPLING METHOD = WORK NO. : 2022-002713
SAMPLING BY : CUSTOMER ANALYSIS NO. : T22AG248-0001
ANALYZED BY : MISS CHOMTHANAN APHIPATPAPHA
| T |
. | RESULT | RequLaToRY | DETECTION ‘
PARAMETER | UNIT | METHOD OF ANALYSIS | nmnaznawnindn | STANDARD amE
| T224G248-0001 | _
| TOTAL THRESHOLD LIMIT CONCENTRATION(TTLC) |
| ARSENIC (As) | mgka (wet | ACID DIGESTION AND HYDRIDE i 0332 1 <500 | o010 |
weight) | GENERATION AAS METHOD (US EPA 1586 | ; '
30508 AND 1992 70814) ;
| CHROMIUM HEXAVALENT (Cr") mg/kg (wet | ALKALINE DIGESTION AND I ND < 500 0600
| weighty |COLOURIMETRIC METHOD (US EPA 1996 f
, | 30604 AND 1992 71964 |
| TRIVALENT CHROMIUM (Cr+) | mgkg (wel | ACID DIGESTION, DIRECT AIR ACETYLENE 547 <2500 | 0800 |
' | weighti  |FLAME COLOURIMETRIC (US EPA 1956, : !
j | 30508, 2007: 7000B AND 1992 71964) AND ! '
- | CALCULATION METHOD |
: MERCURY (Hg) | mgkg (wel | ACID DIGESTION AND COLD VAPOUR AAS | | 114 <20 Lo0 |
| | weight)  |METHOD (US EPA 2007 74718) | |
| CADMIUM (Cd) ma'kg (wei | ACID DIGESTION AND DIRECT AlR ' ND < 100 | o300 |
weight] | ACETYLENE FLAME METHOD (US EPA 1996 ' |
| 30508 AND 2007 70008) | l
TOTAL CHROMIUM (Cr) | mgkg (wel |ACID DIGESTION AND DIRECT AIR ' 547 <2500 | 0500 i
| weight) | ACETYLENE FLAME METHOD (US EPA 1996 ' i
| 30508 AND 2007 70008
COPPER (Cu) ! mgkg (wet  ACID DIGESTION AND DIRECT AIR 148 | <2500 0300 |
i weightl | ACETYLENE FLAME METHOD (US EPA 1906 | | '
. | | 30508 AND 2007 70008) | | |
|LEAD (Po) makg (wel | ACID DIGESTION AND DIRECT AIR 186 < 1000 R
weight) | ACETYLENE FLAME METHOD (US EPA 1995 | |
| 30508 AND 2007. 7000E) | I
NICKEL (Ni) malkg (wet | ACID DIGESTION AND DIRECT AIR 277 <2000 100
weight) | ACETYLENE FLAME METHOD (US EPA 1998,

| 30508 AND 2007: 70008)

|50 80012215 CERTIFED
150 AD012CH CERTIRED

Q’ DS GROUF {THALAND) CO.LTD

1/2

¢ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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' ‘ RESULT REGULATORY | DETECTION

| PARAMETER | UNIT METHOD OF ANALYSIS minaznaududy STANDARD LIMIT

, ; | T2246248-0001

‘zmc 2n) | mgkg (wet |ACID DIGESTION AND DIRECT AIR . 693 <5000 | 0350 |
- | weight)  |ACETYLENE FLAME METHOD (US EPA 1996 '

!_ | 30508 AND 2007 70008} | _
| SAMPLE CONDITION BROWN SLUDGE | |

REGULATORY STANDARD : DISPOSAL COF SOLID WASTE OR UNUSABLE MATERIAL, NOTIFICATION OF THE MINISTRY OF INDUSTRY (B E.2548),
APPENDIX 2, [TEM 5.1
ND : NON-DETECTABLE.

oo N

(MISS BENJAWAN VIRIYGTHAD
LABORATORY SUPERVISOR

APRIL 20, 2022

PE: MO 20N CERINED s REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

[ e — j e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
BY 15! GROUP (THALAND] CO,U7D 27 SHaBHEEGE
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CUSTOMER NAME

2800 www.uaecor

Road, Bangchak. Phrakhanone

suitant.com

United Analwct and Engmetrmg Consultant Cr“ L*

ANALYSIS REPORT

: RAYONG OLEFINS CO., LTD.

ADDRESS : 271 SUKHUMVIT ROAD MAP TA PHUT MUEANG RAYONG RAYONG 21150
CONTACT INFORMATION  : TEL : 0 3891 1132 e-mail : chutchan@scg.com
SAMPLING SOURCE -
SAMPLE TYPE : SLUDGE RECEIVED DATE ¢ APRIL 1, 2022
SAMPLING DATE ANALYTICAL DATE : APRIL 1-18, 2022
SAMPLING TIME £ REPORT NO. 1 2022-UG28707
SAMPLING METHOD - WORK NO. : 2022-002713
SAMPLING BY  CUSTOMER ANALYSIS NO, 1 T224G248-0002
ANALYZED BY . MISS CHOMTHANAN APHIPATPAPHA
RESULT | REGULATORY ‘ DETECTION |
PARAMETER UNIT METHOD OF ANALYSIS mnaznauidu | STANDARD LI
| T22AG248-0002 | | ‘
SOLUBLE THRESHOLD LIMIT CONCENTRATION(STLC) ‘
| ARSENIC | mg/LAs  WASTE EXTRACTION TEST AND HYDRIDE 0.0171 <50 00003 |
[ | | GENERATION AAS METHOD
‘ HEXAVALENT CHROMIUM | mglLCr  |WASTE EXTRACTION TEST AND ND <5 0005 |
, COLOURIMETRIC METHOD !
| TRIVALENT CHROMIUM | mgl G  |WASTE EXTRACTION TEST. NITRIC ACID 0528 <5 | 001 !
i ! | DIGESTION, DIRECT AIR ACETYLENE :
| FLAME AND CALCULATION METHOD s
| MERCURY mg/LHg | WASTE EXTRACTION TEST AND COLD ND <02 gooos |
| VAPOUR AAS METHOD ‘
CADMIUM | mglLCd |WASTEEXTRACTION TEST, NITRIC ACID ND <10 0008 |
| | DIGESTION AND DIRECT AIR ACETYLENE 5
: | FLAME METHOD
[TOTAL CHROMIUM | mglLCr  WASTEEXTRACTION TEST, NITRIC ACID 0528 _ <5 | oo
| ' DIGESTION AND DIRECT AlR ACETYLENE ; [
; | FLAME METHOD ' ;
| coPPER ‘ mg/L.Cu | WASTE EXTRACTION TEST, NITRIC ACID ND <25 0.005 ‘
| | DIGESTION AND DIRECT AlR ACETYLENE |
FLAME METHOD |
‘ LEAD mgLPb | WASTE EXTRACTION TEST. NITRIC ACID 0.047 r <50 | o3t |
; ; | DIGESTION AND DIRECT AlR ACETYLENE i
' | FLAME METHOD |
NICKEL m@LNi | WASTE EXTRACTION TEST. NITRIC ACID 0178 <20 0.020 i

| DIGESTION AND DIRECT AIR ACETYLENE
| FLAME METHOD

IS0 S00N2095 CERTIFED
IS0 4001205 CERTIFED
BY

BSt GROUF (THAILAND] CD..L!'D/I

¢ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
©* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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e e e e e e e —— ———
| ! RESULT REGULATORY | DETECTION |
PARAMETER . UNIT | METHOD OF ANALYSIS mneznawiudy | STANDARD | UMIT |
| | T22AG248-0002 | | [
ZINC mglLZn | WASTE EXTRACTION TEST, NITRICACID | 5.6 | <250 0007 |
| DIGESTION AND DIRECT AIR ACETYLENE ; [
| FLAME METHOD |
SAMPLE CONDITION BROWN SLUDGE |

REGULATORY STANDARD - DISPOSAL OF SOLID WASTE OR UNUSABLE MATERIAL, NOTIFICATION OF THE MINISTRY OF INDUSTRY (BE.2548)

APPENDIX 2, ITEM 52,
ND : NON-DETECTABLE.

(MISS BENJAWAN VIRIYOTHAL)
LABORATORY SUPERVISOR

APRIL 20, 2022

150" WRmaN's CERTIAED | o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

{ R ¥ e« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL ,
BY BS) GROUF {THALAND] CO.LTD 212 2022-U028707
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