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I Mechanical Calenlation of Master plan
Thas chapter docs a calculation about the capacity of the machine.

1.1 Lift pump

LY MNecessary condilion
Design maximum dailv wastewater flow
- 512,000 m*day

1.1.2  Necessary pumps units and capacity
[t as same as sowage pumping station

1.2 Raw sludee pump

1.2.1  Mecessary condifion
Cresipn maximum daily wastewater flow
512,000 mYday
Dresipn raw sludge peneration volume
= Solids volume 53.70 tiday
- Maoisture content 98 Yo
* Sludge volume 2688 m!'.-'rlny

1.2 Necessary pump units
Facilitate 2(1) pumps per train. 8 trains arc total. Therefore,
Btrains * 201) unit/Terain = 16(8) units

1.2.3  Necessary pump capacity {(})
Operation time 1= 12 hours per day.
Q=Yo /[ (units * 12 * 60)
2HRRS(R=E 12 A
= {hdd — 1.5 m'fmin
* O Necessary pump capacily {m*fmin}
s Voo Sludpe volume = 2,688 miiday

L24  Pump diameter (1)
D= 1464 (O Ve)
= 1464 (0.5 72.5)
= 63 20 — Bl mm
- I : Pump diameter (mim)
* s Pump capacity = 0.3 mfmin
= Ve Buction Now velocity = 2.5 mis

1.2.5  Pump head ()
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H=hl+h2+hl
X411+ ]
= 1dm
« H : Pump head {m)
. Il Static head, =2 m
*  hZ:Pipe loss head. © [1 m
¥ b Residual velociy head. = 1T m

116 Pump input power ()
P={l63 " 0% » FH* g1/ 5

={0163* 1.0*1.05 % 14 * 1. 2)/0.65

=44 — 53 kw
* ) : Pump capacity = 0.5 m*min * 2units
- v oz Fluid density = 1,05
« [l : Pump head =14 m
- o T Allowance = 1.2
- @ : Pump efficiency = 11,65

1.7 Spec
- SEOmm * 0.5 mmin * 14 m* 5.5 kw

1.3 Return sludge pump

1.3.1 Necessary condition
Design maximuem daily wastewater fow
512,000 miday
Design return sludge volume
= retorn sludee ratio 50 1040 %%
o 512,000 miday * 50100 % = 256,000 ~ 512,000 mfday
s 64,000 m'iday * S0~ 100 % - 32000 ~ 64,000 m Yy

1.3.2  Necessary pump unils
Faciliale 25 % ¥ 4 units
30 % * 2 unats s e .
320 OO = 3 2000 rit]f'dé'l.}'
25 9% * 4 units = 32,000 m’tday
0% * 2 units ~ 32,000 mfelay
= 64,000 o fday

1.3.3  Necessary pump capacity {€))
(230 = Wo / (units * 24 * 60)
= A2000 (4 * 24 * 6l
=555 — 5.6 m"min
. ) ; Necessary pump 4;'=1|Ja1r_'il:r'{|11"."|11in]|

7-3.2
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= Vo Slodge volume = 32,000 m’/day

(30)CY = Vo f (units * 24 * 60)
= 32,000/ (2 * 24 * i)
=11.11 = 11.2 m*/min
s () : Necessary pump capacity (m'/min)
* Voo Sludge volume - 32,000 m'fday

Pump diameter (D)
(25%)0 = 1464 () ve)
= 1464 (5.6/ 2.5}
=218 — 250 mm
* D :Pumpdiamcter {(mm)
= ) : Pump capacity = 5.6 mfmin
*  ¥e: Suction flow velocity = 2.5 m's

(509000 = 1464 (0 F Ve)
= 1464 (11.242.5)
= 30FF — 300 mm
¥ ¥ Pump dijmeter {mm)
« O} : Pump capacity = 11,2 m*/min
« Ve Buction flow velocity = 2.5 mis

Fump head (H)
{25%)H =h1 +7h2 + h3
= .54+35+1
={m
- H : Pump head (m)

hi : Static head = L5 m
*  h2: Pipeloss head =3.5m
« 13 Residual velocity head =1 m

(30%)00 =Nl + h2 + h3
=15+45+1
=7m
- H : Pump head {m)
. Bl - Static head = 1.5 m
ha : Fipe loss head = 4.3 m
»  h3 : residual velocity head = 1 m

Pump mput power ()
(23%)F =(0.163*Q* v *HN*a)} p
=(Ia3*56* 10546+ 1.2)/0.65
Il — 11 kw

Firenl Bepers
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= O} Pump capacity = 5.6 m'/min
- ¥ & Fluid density = 1,005

* H : Pump head = & m

. a  Allowance = | .2

- @ ¢ Pump efficicncy = 0,65

(30%)P ={0.163*Q* v *H* )}/ p
(0.163 * 11.2*%1.05% 7 * 1.2}/ 0.65
= 2477 = 30kw
03 Pump capacity = 1.2 mmin
- v ! Fluid density = 1,05
» H : Pomp head = 7m
- it : Allaance = 1.2
. @ 1 Pump eMciency = (LG5

157 Spec .
- (25%0 0 200 mm * S6mmin *6m * 11 kw
. (50500 ¢ 300 mm = 1.2 mYmin * 7m * 30 kw

1.4 Excess slindge pump

L4.1  Necessary condilion
Dresign maximum daily wastewater flow
. S12,000 m' fday
[esign excess sludge peneration volume
«  Solids volume IR0 tiday
- Mlaisture content 294 %
- Sludge volume 0, 397.5 m-{.-’da'_n,'

142 Necessary pump unils
Facilitate 2{1) pumps per traim. 8 trains are total. Therelore
Birain * 201 umit ¢ Irain = 16(8)units

1.4.3 Necessary pump capacity (0))
Crperation time 15 1 Zhours per doy.
= Vo / {units * 12 * &)
=6,39757 (8 * 12 *60)
=1.11 = 1.2 m*fmin
s ) © Mecessary pump capacity (m'/min)
* Vo o Sludge volume = 6,397 .5 m'-'f:!a:.-'

144  Pamp diameter (I3
0= 146 (0 Ve)
= 1464 1.2/ 2.5)

7-3-4
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= 107,15 — 100 mrn
* D : Pomp diamcter {mm)
* Q  P'ump capacity = 1.2 mmin
* Ve oo Suction flow velocity = 2.5 mfs

1.4.5 TMump head (H)
H=nhl+h2+h3
24+ 10
=13m

* H oo Pump head (m)

- h1 : Static head =2 m

* h2 @ Pipe loss head = 100m

=  hi: Hesiduwal velocity head = 1 m

146 Pump input power {F)
P ={0163*0% » *H* 1! p

=(0.163*24* [L05*13* 1L.2)S0.65

=98 — 1l kw
* £ Pump capacily = 1.2 mYfmin * Zumnits
- 7 Flund density = 1.05
. H : Pump head = 13 {im)
- o CAllowance = 1.2

. i cPump efficiency = 0,65

1.4.7 Spec

- S 100mm* 12 mYmin* 13 m * 11 kw
1.5 Blower equipment

.51 Mecessary condition
[esipn maximuom daily wastewater Tow
o S12,000 m'day
Influx water quality

. B D 120 mg
- S-B0O0 Rl mg
* 55 o 105 myg
* kj-m : 30 g
Water temp 33 C (River average Water temp 30°0)
Temp 26T
ML5S 2,000 mgy]
HRT & hr
E-5-C 38,385 kpSSiday

Mitrogen content.  0LOF kehikgsSs
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L52  Actual oxygen requirements (ACQR)
ACE=0d] + Od2 + 0d3 + Odd
=3}0.804 + [ 7,386 + 36,160+ 0
=LA 10 {kaDyiday)
= Odl: Amoum of oxygen. That axidizes BOD (kaO2iday)
= 0d2 2 Amount of oxveen. That endogenous respiration (kgO2day)
= Od3  Amgunt of oxygen. That nitrification (kg(O2/day)
= Odd: Oxygen in AT outflow.i kpOh/day)

(L Odl o= A {Removal BOD — pitrification * K)
0.6 * (512,000 * 120 * 107%)
= 36,864 {(kpOyday)
. AcAmount of oxveen. That removal BOD = 0.6
= K:BODconsumption by nitrifications = 2 .86
S This plan is not niteiDcation. Therefore

) 0d2=B* VA * MLVSS
= 0.1 * 129,360 * (084 * 2,000 * 0.8 * 107
= 17,380 (kpy/dav)
« B Amount of oxygen. That endogenous respiration per An MLYSS = 001
- VA aerobics volume part of acration tank = {161 7m" * &0 = 129,360 m")
«  MLVSS/MLSS @ (b8

GBOd3 =C * (kj - N volume nitrificd)
457 * (512,000 * 30 * 107~ 0-3,071)
= 36, 160 (kgOa'duy)

¥ o Amount of oxyeen. That natrification = 4,57

- Ki-M volume mitrified : (ki-I in0ow volume) - (kj-N outflow volume)
- (kj-I removal volume at excess sludae)

*  Lij-M inflow valume = 30mg

= kj-N outNow volume = Omg

kj-M removal velume at excess sludge
Excess sludpe volume * nitrogen content
= 38385 kpSSiday * 0L08 kpM/Akass
= 3071 kgM/day

A Odd =0 (EAs itmiss out, it extremely linle)

1.5.3 Standard oxygen requirements (SOR) _
SOR=([{AOR* C..* v )/ (0024 qe 8+ C* 3 -C* 260/ P
= (110410 * 884 * 1.27) /(10247 * 0 §3(0,95 * 7.23 * 1.27 - 23} * 760/ 760
= 163,339 (ke Ou/day)
«  C,, : Density saturated oxygen at 2000 = § 84
- v UAeration depth by correction of Cs.

7-3-0




e Dvtaiied Desipr Sy on FCWC Water Erevivossieny Sigeovenser Progecr Fiual Bepors

JIEN gy, 2

=125 10,24
=1 +H{3A 21024
=1.27
» Aeration depth = 5.5 m
T o Mixed sewage { Waste water and Activated sludge) temp = 33°C
- it Correction of Kla = 0083
i
{

- I

: Correction of Density saturated oxypen.= (195
Yt Density saturated oxygen at T°C = 7.23
= Uy Average DO of mixed sewage. = 2 mg/|
. P Ammospheric pressure, = 760 mmllg
SIL0410 % £.84 * | 27)/ {1.02985%
FOBI0.95 723 127290 * TE0 /TR
= M3,33% (keOs/day)

1.5.4  Arithmetic of necessary air content
0= SORE* 107+ 5 * Oy
L63,339 410 % 107 * 1,293 * 0.233
= 5,421,500 (Hm'-“.l'd:t_':.']

SOR ¢ Standard oxygen requirements, = 163 339%ka(:/day)

= L. ! Oxygen transfer efficiency al mixed sewage. = 7.5 % ~ 15 %

» o Atmospheric density. = 1.293 (kpAieMNm™

= Dy Dxygen weight per atmospheric. = 0.233 (kpOwkeAir)
Adr content ! 1train = 5,421,699 /8 = 677,712 [Nm%.n’da}'}

1.5.5  1-Blower capacity = Air content /1 train
Q1 = 677,712 {(MNim'fdav)
4T03 < 470 (M Fmin)
Q2 =01 *2T34+THF273 % o
470 * (273 + 3334273 * .15
= (05 — GO0 {m*/min}
T :337C

o ¢ A llowance © [5%

1.5 Spee
- ¢ TOO* b GEH1* GO Ymin) * 6. 800mmAg * £10kw * 9¢ units

1.0 Diffuser

[.6.1  Mecessary comdition
I -Blower capacity = Adr conlent £ Ttrain
. 1 = &0 m fmin
Adrcomtent S Lunits
= D2=p00010
= &0 i

T-3-1
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1.6.2

1L.6.3

1.4

L5

1.7

1.7.1

Acration tank volume

5 375

= I — ! }_.- I 5 il £ 1w =
() (0 {03 ()
Wi V2 W3 W

. VI=WI0Sm* L{28m/6.250* 1 * HSS5m=258.72 m’

= VIZ=WISm * L(28m /625 % 1.5 * H3.5m = 38808 m’
*  VI=WIESm * L(28m/6.23)* 1.5 * H5.5m = 388.08 m’
= VA4=WI0LSm * L(28m/6.25)* 225 * H5.5m = 582,12
o Vs VIHEVIHVI+VA=161Tm'

Air content / ¥x
. Adrcontent / V1 = 60 mYmin * 258,72 7/ 1617 m® = %6 m Ymin
- Adr content / V2 = 60 o min * 38808 m*/ 1617 m’ = 14.4 m*min
* Adr content / V3 = 60 mYmin * 388.08 m* 1617 m® = 14.4 m*min
- Alr content / V4 = 60 mfmin * 58202 m*/ 1617 m” = 216 mmin

iffuzer air content
. IMffuser = 120 Fidw'unat

Mecessary Diffuser units

* YVI=96/70.12 =3 uniiz

. W2a=14470012= 120 units

- W3 1A S0 = 120 units

* WVa=21.6/012= 180 unis

- Sum = B0+ 120+ 120+ | ED
= 200 units

»  Todal = 5iHlumnits * [Ounits * Srains
= A0 000 units

Spee
. 120 (Frouond * 0,H) units

Chlormation

Mecessary condition

Design maximum daily wastewater (Tow
= 512,000 mday

Chemical infuse rate.
& 2= ppm { Usvally 3 ppm )
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1.7.2 Mecessary chemieal volume () and tank capacity (02}
H=Q*R*10"* {100/ a)*={1/{)
= 512,000 * Ippm * W+ {100/ 100 (1 /1.1
=139 m].l'du:.r
s 0 S12,000 miday
* B : Chemical infuse rate. = 3 ppm
- it : Effoctive chloring density, = 10 %,
* {d: Density = 1.1 { at 10%:)
slorage days of chemical are a one-week.
Linits are 8 units
02 =139 m'day * 7 days ¥ (1 / 8)
=12.16 =+ 13m’

L.7.3  Neccssary pump capacity (3)
Q3= R 10" (L/2 =100/ o) * (L5 B)* {1/ unit)
SIZH * 2~ S ppm * 10 (1 F24) % (100 10} * (L ¢ LIY*(1/8)
= 0.049 ~ 0.097 m*h — 0.31 ~ 1.62 lmin
* O 512,000 m].l'dn}'
. R : Chemical infuse rate. = 2 = 4 ppm { Usually 3 ppm )
. oz Effective chloring density. = 10 %
* @z Density = 1.0 { at 100% )
= Unit : Sunits

.74  Spec
. Sodium Hypochlorite tank : 13 m”
= Sodmm hypo chlorite pump : 625 * 081 ~ 162 IYmin

1.3 Sand fMltration

1.8.1 MNecessary condition
Secondary eflTuent.
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1LE.3

Uz pressuie

Mime

thpa)
Sprinkling nosele (R
Antifoaming nozzle: 136
{liravity lype thickene:l)
Amtilaning nogzle 0595
{ Aeration tank)
Crvelone separaton Gty
OWashime ) Toniis 17T
Cenirifugal | duning
[ Washing} unils 147

Toalal

s varlume
Lmin)
I e
3

26320

Al

A0
LA

Sand filiration effluent

Llse pressurs

Ulue volums

Mame
{hpa} (LA

LEprinkling nozzle 1.9 {1,000

Slain pumnp; Gunits | 105

THevver: Denics

(Caolmal): Runils L 774

Cwelame separater: funils

{Cioolani} Auzs 0.498 A}

Centrilugal; Gunits

{Conlant] dunits (IReE A1k
Clemisal dissolution wasce 0.9 470

Tatal

2349 (139

Design of sand Oiltration effleent volume
0 = 2.4 m'/min (2,349 1 min) * 24 * 40
= 3,456 m’fday
Filtration rate
Vo= 200 mfday
Filtratiom arca.
D=0y
= 34567 200
= 1728 — 20m”

MNecessary sand filtration units

A one unit is Maximum filtration area of Sm’.
r .

2m S am” = 4 undls

- 4 wnits

Sand filtration charges pump capacity.
Sm® * 200 miday = 1,000 m*/day

T-3-10




The eresled Dyvige Sy on WOV Wovee Envivanmend Ingreaveinesy Pragesr

Jlm A

L (=" ——

Fival Bepors

* 0.7 mfmin
LEd4  Spec
* Samd [ilteation : 5 m™ * 4 units
= Charge pump & 80 * 0.7 m/min * 4 units

1.9 Thickened sludye pump

11 Mecessary condition
Design maximum daily wastewater Now
s 512,000 m'fday
Dresign thickened slhadge peneration volume
* Solids volume 23,70 thday
= Moisture content o7 %%
= Sludge volume 1792 mfdday

1.9.2  Mecessary pump unils
Facilitate 2{1) pumps per a thickened tank.
4 Thickened tank are wtal. Therefare
* A tank * 2( 1) pumps = B(4) units

193 Necessary pump capacity (0
Crperation time is 12 hours per day.
L =%o Munits * 12 * 60)
= 1,7927 (4 * 12 * 60)
= k62 — 0.7 m*min
« 0} Necessary pump eapacity {nrmin)
= Voo Sledge volume < 1,792 miday

1.4 Pump diameter (1))
¥ = 14647 {0/ Ve)
4GS (0225
=752 — &0 mm
. [ Puimp dismeter mm
= O Pump capacity = 0.7 m’fmin
= e Soction flow velocity = 2.5 m's

1..5  Pump bead (H)
H=h1+h2+ h3
=1+8+1
< [k m
» H : Pump head (m)
- Il : Static hewd = | m
* 2 : Pipe loss bead = 8 m

* I3 Residual velocity head = 1 m

7-3-11
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1.%%6  Pump input power ()
P=(lei*0Q* v *H* a)/ p

=063 * 14" 105" 0% [2)/0.65

=4 — 35 kw
» (3 Pumpcapacity = 0.7 m'/min * 2units
. ¥ : Fluid density = 1,05
* |1:Pump head = 10m
= a:Allowance = 1.2
- @ ¢ Pump efficicney = (.65

1.8.7  Spec
. SBO mm * 0.7 min * 10m * 5.5 kw

L1l Centrifugal thickener

LLHLT  MNeeessary condilion
Design maximum daily wastewater flow
= 512,000m*day
Dresipn excess sludge peneration valume
*  Solids volume 38.39 tday
= Maisture content 99.4 %
. Sludge volume 60,3973 I'I11."-|'|."l_':,-'

L10.2 Necessary Centrifugal thickener unils
Facilitate {2trains of WWTP = ltrains of 5TF)
B trains £ 2 trains = 4 trains
1 train = Tunit, + 2 unit stand-hy
d trains * | unit = 4 units -+ 2 units stand-by,

L1L3 Necessary Centrifugal thickener capacity (())
Operation time is 24hours per day.
=% S (units * 24}
=6,397.5 /(4 * 24)
666 — 70 m'h
- () : Mecessary Centrifugal thickener capacity (m'/h)
= Voo Sludge volume = 6,397.5 miday

L104 spec
= TomYh ¥ 112.75 kw

.11  Centrifugal thickener charge pump

LI1.1 Necessary condition

T-3-12
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Design maximum daily wastewater Mow
o 512,000 mr'iday
Dresign thickened sludge generation valume
*  Sohds volume 3839 vday
. Muoisture content A
. Sludge volume 6,387.5 m'iday

11L2Z  Mecessary pamp unils
Take into consideration centrifugal thickener lunit © charge pump Lunit

= Centrifugal thickener 6(2) units = Clarge pump 62} units

LILY Necessary pump capacity (())
Centrifugal thickener 70m’/h
Facilitate pump capacity is 0.5~ 1.5 times as Centrifugal thickener capacity.
D=Vo*5~1.3
=T *05~15
=35 ~ 105 m'fmin (70 m'/h)
* ) Mecessary pump capacity {m™fmin)
= Vo Centrifugal thickener eapacity = 70 '/l

L.114 Spec
- 250 mm * 35~ 105 mmin * 10 m * 30 kw

[.12 Centrifuzal dehydralor

1.12.1 Mecessary condition
Design maximum daily wastewater flow
o 512,000 miday
Design thickened sludge peneration volume
. Salids volume 9216 tday
- hdaisture contem D03 W
*  Sludpe volume 2,752 m'iday
Dpcration days [ week
* Tdavs S Tweek
Operation howrs § day

»  2dhours { Tday

1122 Mecessary centrifugal delydrator uniis
« 4 unils

1123 Mecessary centrifugal delivdoator capacily (1)
Crperation days are Pdays / week,
Crperation hours are 24h £ day.

O={(Vo*T/TIU*T

Ta3-13
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=(2752* 1L (4*24)
=2%.6 — 30 m'/h
» ) :Mecessary centrifugal dehydrator {m’f)
s Voo Shudpe volume = 2,752m Y day
. T :Operation hours = 24h
« U :unts=4

1.12.4 spec
s Imh* 1474 kw

.17 Centrilugal debydralor clisimee pump

1.13.1 Mecessary condition
Dresizn maximum daily wastewater flow
- 512,000 m'fday
Dresign thickened shudge generation volume
»  Sohds volume 9216 tday
=  DMopisture content 06,65 ¥
*  Sludpe volume 2,752 m'day

1.13.2 Mecessary pumpr unils
Take into consideration centrifupal debydrator Tunit = charge pump 1 unit
*  Centrifugal dehydrator 602 )units = Charge pump 6(2) units

1.13.3  Mecessary pump capacity ()
Centrifugal dehydrator 30 m'fh

Facilitate pump capacity is 0.5~ 1.5 times as centrifugal dehydrator capacity.
D=%o* 05~ 1.3

=30*05~ 15
=15 ~45m'h (10 m'/h)
e ) : Mecessary pump capacity (m'/h)
* Vo © Centrifugal dehydrator capacity = 30 m'/h

[.13.4 Spec
* B 125 mm * 15 ~ 43 m¥min * 10m* 11 kw

1.14  Drminage pump

I.LI4.1 MNecessary condition
Design maximum daily wastewater flow
= 512,000 m'fday
Flowr rate of cxtracted
* From Cyvelone Separators § about 3,200 m*.fda_',-
+  From Centrifugal Separators : abaut 2,100 m’fday

T-3-14
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o Girand 1otal - 7,300 m/day

1.14.2  Necessary pump units
Facilitate 201} pumps for | Drainage Tank; there are 2 Tanks in total, therefore:
2 tanks * 201 unitf anks = 4(2) units

L1453 Mecessary pump capacily ()
Chperation time is 24 hours per day.
G = Vo / (24 * 60)
= 000024 % i)
5406 — 5.1 m*/min
. C} @ Mecessary pump capacity {m'fmin}
s Vo Total amount of Drainage Water = 7,300 m"day

1.144 Pump diameter (1))
1= 1o (0 F Ve
= 1464 (5.1 /2.5)
=208 — 200 mm
. D : Pump diameter (mm)
= ) :Pump capacity = 5.1 m"Ymin
* Ve @ Buction flow velocily = 2.5 mfs

L14.5 Pump head (H)
H=hl+hZ+h3

=1 1341]

=13 m
. H : Pump head (m)
=  hil:5tatic head, =1 m
* b Pipe loss head. =13 m
* b3 Residual velocity head. = 1 m

1146 Pump inpul power {(P)
P=(klai*Q*HYw) p
(OLIG3* 51 * LS * 15* 1.2/ 005
= 2417 — 30 kw
= :Pump capacity = 5.1 m’fmin
. ¥ ¢ Fluid density = 1.05
* H : Pump head = 13 m
i Allowance = 1.2

» o Pumpefficiency = 0065

L14.7 Spec
e G200 mm* 5,0 mYmin* 15 m * 30 kw

T-3.15
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Mechanien] caleulation of Phase 1

This chapter does a caleulation about the capacity of the machine.

Lift pump

Mecessary condition
Desizn maximuom datly wastesater Tow ol Phasel.

- Leb 1,000 iy

Mecessary pumps units snd capacity
This pump equipment is as same as intermediate pumping station.

REaw sludee pump

Mecessary condition

Design maximum daily wastewater flow
s 141,000 miday

Design raw sludpe gencration volume
- solids volume 1036 tday
* M oisture content EL

*  Sludge volume 518.2 m'fday

Mecessary pump unils
Facilitate 2 pumps per team. Phase] are | tain. Therelfore,
Itrains * 2 wnit £ Lerain = 2 units+Istand-ly

MNecessary pump capacily (O
Operation time 15 12 hours per day.
[ ="%a f(units * 12 % 60}
= 5182 (2% 12 * 60)
= 0,36 — 0.5 m'fmin
# L) Mecessary pump capaciy {mfmin)
o Voo Slodge volume = 5182 m'fday

Fump diameter (I¥)
D = 1464 {0 7 Ve)
= 14647(0.5/2.5)
= 63,29 — B0 mm
* D Pump diamcter (mim}
s ) : Pump capacity = (1.5 m'/min
« Ve Suction fow velocity = 2,5 mis

Fump head (H)
bl - Static head. = 2m

T-3-106
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2.2.6

2.2.7

23

231

2.3.2

234

12 : Pipe loss head. = 1lm
13 - Besidual velocity head = Tm
[T=h!+h2+h3

=Z+11+ 1

= 14— 14 m

Fump input power (P)

P=(0163*Q* v *H*a}!p
=(Q63* 3 * 105 14* 123503
=470 — 55 kw

- 0 : Pump capacity = 0.5 m*/min
. ¥ Flutd density = .05
* M :Pump head = 14 m

e 2 Allowanee =12

L]
i

vz Pump elficiency ~ 0.3

[ ]
-

Spee
. o Kb i * 05 mmin Y 1 m ¥ 5.5 kw

= Zunits+ | stand-hy
Return sludpe pump

Mecessary condition

Cresign maximurm daily wastewater fow
. 141000 m*fday

Dresipn retum sludge volume
. return sludae e 510 %

. 131,000k maftia}' R0 B = T 050~ 14,104 111'-';"da|}'

Necessary pump unils
Facilitate 100 % * 2 units pumps per train.
T80 m* * 2units = 14,100 m*

Mecessary pump capacily ({3
O = %o S funits * 24 % 601
=T05 501 =24 = 00)
= 4,89 — 5.6 m*fmin
o Itis made the thing of the capacity which is the same as the pump for the fulure so
that it can usc 1 in the fture,
. O Necessary pump capacity {m*-’min}
« Voo Sludee volume = 7,050 miday

Pump diameter (1Y)
D = 1464 (0 Vi)

T-3-17
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= 164 (5.6 2.5)
218 = 250 mm
= D Pump diameter (mm)
« 0 : Pump capacity = 3.6 mfmin
Ve Suction Tow velocity = 2.5 mis

235 Pump head (H)
il - Static head, = 1.3m
h2 : Pipe loss head. = 3,5m
b3 Resodual velocity head = lm
[1=hl+h2+h3
=15+33+1
hom

.36  Pumpinput power (I*)
P=(0163*%Q* v *H* a)/ p
=(163* 56 105" a* ] 25/ a5

[al —* 171 kw
* 0 Pump capacity = 5.6 m'/min
- ¥ ! Fluid density = 1.5
. H - Pump head =6 m
. e Allvwance = 1.2
. g Pump efficiency = 0,63

13T Spec
- G200 mm * 5.6 mmin * 6m * 11 kw

. Zunitst2stand-by
2.4 Excess sludge pump

241 Mecessary comdilion
Design maxinum daily wastewater flow
- 141,000 m*fday
Design excess sludge generation volume

«  Solids volume 10.778 v'day
- Plomsture coment I I
«  Sludpe volume |,796.3 miday

242  Ncoessary pump units

Facilitate 2 pumps per train. Phase | are | train. Therefore

I train * 2 wnit £ Derain = 2 units

1.4.3  Necoisary pump capacity (€}
Crperation time i5 12hours per day.

7-3-1%
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O = Yo SMunits ® 12 F 600
=1,796353 /{2 12 %60
=124 — 1.2 m%min
* €} : Mecessary pump capacity (o /min)
* Vo Sludge volume = 1,796.3 miday

a4 Pump diameter (1)
D= 146 (0 Vey
= 1464 {1.2/2.5)
= .13 — 1 mm
. [} : Pump diamcter (mm)
* €} : Pump capacity = 1.2 m*/min
» e Suction flow velogity = 2.5 m/s

245 Pomp head (H)
h1 : Seatic head. = 2m
b2 : Pipe loss head. = 10m
h3 ; Residual velocity head = [m
H=hl4h2+h3
=24+ 10+ |
=13m

2406 Pump imput power (P)
P=(0163*Q* y *H* o)/ p

=13 24 * 105 |13= 120/ D65

=48 — 11 kw
- ) :Pump capacity =1.2 mmin*2units
. ¥ o Fluid density = 1.03
- H : Pomp head = 13 (m)
. i Allowance = 1.2

» o cPump efficiency = 0,65

147 Spec
= @ 100mm * 1.2 mYmin * 13 m * 11 kw

»  Tunits+ | stand-by
2.5 Blower equipment

2.5 1  Mecessary condilion
Dresipgn maximum daily wastewater flow
. 141,000 m*fday
Air Feeding rate

- 2 = 4 pmes of wastewater volume

T3-19
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e, pfla (D

2.5.3

2.0

2.6.1

2.0.2

03

2.4

I-Blower capacity = Adr content F1Train
Q1 = 141,000 * 2 ~ 4 times

= 282,000 ~ Ja< 00

= 1958 ~ 391.0 — 360 m3/min

Spec

» & BO0 * 3A00m famin * 6 A 00mmaAy * 480kw

* lunits 1 stand-by
Dniffuser

Mecessary condilion
|-EBlower capacity = Air content £ 1train
. = 360 m fmin
Adr content ST uniis
s Q2=360/10
= 30 m*/min
Aezration tank volume

Fisend Reporr

£ j S i S5 225
() (0 iy ey
Y V2 V3 V4

. VI=WI05m* L{28m/ 625} % | * H5.5m = 255872 m’

# VZ=WI05m* L(28Bm/ 6,25} % 1.5 * N5.5m = 18808 m”
. V3= W0 Sm * L(28m /S 6.25) % 1.5 * HE.5m = 388,08 m’
. V4 =WI05m* L{28m/ 6251 * 225 * H55m =582.12 m"

e Vo= NIHVIEVIAVA= 61T M

Air content f Vx

- Aircontent / V1 = 36 m™Vmin * 25872 m? 7 1617

576 m hmin

- Adrcontent / W2 = 36 mYmin * IRR08 m' /1617 m' = 8.6 m'min
. Aircontent / V3 =36 mymin * 388,08 m/ 1617 m' = 8.64 mYmin
= Aircontent / V4 = 36 mmin * 58212 m A 1617 m’ = 12.96 m'fmin

Diffuser air content
. Diffuser = 120 Fmindunit

Mecessary Diffuser units
«  VI=3T0/0.12=48 units
. V2=R64/012=72units
" Vi=8ad/0.02=T2umis

7-%-20
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2.0.5

2.7

2.1

272

.73

274

= WA= 12000012 = 108 units
. Sum=43 4+ T2+ T2+ |03
J00 umits
. Tal = 3Munis * 1Wunis * Hreans
= 3 (HH) umits

Spec
s L20 {Lmin) * 3,400 units

Chlorination

Neeessary condition

[esign maximum daily wastewater flow
o 141,000 mday

Chemical infuse rate,
« 24 ppm{ Usnally 3 ppm )

Mecessary chemical volwme () and tank capacity (02}

QI =CQ*R* 10"+ (100 a)*{l/ @)
= 141,000 * Jppm * 105 % 100/ 103+ (17 1.1y
= 3.85 m'fday
¥ O o 140,000 n1'1.l'-r|a}'
. B @ Chemical imfuse rate. = 3 ppan
- i : Effective chilorine density. = 10 %%
. 7 = Density = 1.1 { at 10%)
Storage davs of chemical are o one-week.
Linits arc & units
02~ 385 miiday * 7 days
=269 — 13 m"* 2units

MNecessary pump capacity (03)

O3 =0 FR= 10 (17243 % (1007 ) * (17 2)%(1 { unit)
= 141,000 % 2 ~ 4 ppm * 10 (1724 * (1007 10V * (171032414 D)

= (054 = 0,107 m'h — 0.92 ~ 1,78 l/min

Fiaenl vepor:

- 1 is made the thing of the capacity which is the same as the pump for the future so

et it cier use it 1 the futuce. Therelors, U2 ~ 162 L

- O ¢ 140,000 mfiday

« R :Chemical infiuse rate, =2 ~ 4 ppm { Lsually 3 ppm )

. e : Effective chlorine density. = [0 %
= G Density = 11 a0 10 %% )
- Unit ¢ 2 units

Spec

*  Sodium hypochlorite tank: 13 m' * 2units

7-3-21
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1.8

.51

281
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+  Sodium hypochlarite pump

D 25 Y 0E2 - LA2 Fimin * 2units 2 stand-bey

Sand filtration

Mecessary condition
Secondary effluent.

Llse pressune

Ui visluane

(Lmiand

o

{Bdpa)
Aprinklimg ||.-u:."..-'I|.'- | B i
Antifoaming nozxle: [
(Oravily type thickensd)
Antifoamang, noexle {2k
(Aeralion lank)
Cemrifugal vpe thickener: 2 wnits
(Washingy lunils 147
Cenrifopal 1ype dehyedrdor 2 nnits
(Washigh Lunis 17
Tarnl - -

L b.000g
SE L

1,400

L

44}
355004, 3503

Sand tilteation efiluent

L5t pressur:

Ulse vl

Pdnrme
(%l (Lémin)
Ewink-l:in.]l_ r-|.-|r:.':.f_ln_'_ . N | B {000
Blowver: 2 units
(Coolinly; | units LEREH 130
Chemmcal dizsoliglaon waler FEREH I3

Tatal

Desipn of sand filtration cfflucnt velume
O = 046 mmin (460 17/ miny * 24 * &0
= 662 m'fday

Filtration rale

W= 200 miday
Filiration area,
D=0/

= Qb2 200

=131 —4dm’

Mecessary sand filtration units

A0 A

Though this necessary reatment area 1 dm2, it is made 5m2 based on the plan m the

future,
* 2 umits Cinclude 1 stand-by)

7-3-1
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1E.4

0

201

2492

2.9.3

.94

2.5

Sand filteation charges pump capacily,
Sm' * 200 el = 1,000 I'I1:'|"d£l}'
= 0.7 m'fmin
Spec
= Sand filtration: 5 m’*
o | umits+ Lstand-by
& Charge pump: ¢ 80 * 0.7 m*min * 10m
21 nnits+ 1 stand- by

Thickencd slwdge pump

Mecessary condition

Design maximum daily wastewater flow
- L4 1,000 m*iday

Design thickened sludge generation volume
*  Solids volume 11364 tiday
s Moisture content 07 M
. Shudpe volume 355 n‘l-{fdn}f

Necessary pump unils
Facilitate 2{1) pumps per a thickened tank.
I Thickened tank are this time.

. | tank * 2(1) pumps = 21} units

Mecessary pump capacity (0))
Operation time is 12 hours per day.
O e Yo S unis * 12 % 6l
=335 12 6
={L4% — 0.7 m"min

<o I is made the thing of the capacily which s the same as the pump for the future so

that 11 can vuse it in the futwre, Therefare, 1,7 m3min
= (3 : Mecessary pump capacity (m*fmin}
- Yo o Sludze volume = 3455 ]]]'l;-"d:'l:-."

Fump diameter (I3
3= 146 (0 F V)
= 1464 (0,27 2.5)
732~ B mm
» [} : Pump diamcter mm
= ) : Pump capacity = 0.7 m*/min
* Wi 1 Suction flow velocity = 2.3 mfs

Fump head (H)
hi : Static head.

T-2-23
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=]

hl = {80000+ 3 2007
=4.8m
h2 : Pipe loss head.
7= 10606 * Ol B3 = LACLIT 85 = 17 87)
= {10060 * QOT11.85) 60 /(110185 * 0. 1074 87
= .58 m
* 2™ Pipe 1oss in the clear water
) - The amount of total flow =07 m3/min * lunits

=07 mXmn = 000 m3see

« L :lenpth of pipe = 60m
. D Diameter of pape = 10} mm
hZ = @*h2"
=1.9* |58
=358 = d4m
* a2 Sludge factor = 1.9
h3 : Residual velocity head

h3=1Im
H=h1+h2Z+h3
=4 5+4+]
Q8 — [0m

296  DPump input power (F)
P={Q1e3*0* y *H*Yal)lp

= (0063 (A= 105* 10* [2y/ 065

=4 — 5.5 kw
e O Pump eapacity = 0.7 m'/min* 2units
. ¥ 2 Fluid density = 1.04
® H : Pump head = 10 m
4 i s Allowanee = 1.2
. o 2 Pump cfficiency = (L635

F-d
=
-1

Spec
- 80 mm * 0.7 mfmin ® 10 m * 5.5 kw

L1 Centrifugal thickener

2101 Mecessary condition
Design maximum daily wastewater flow
s 147,000 mYday
Design excess shudpge generation volume
- Solids volume 10778 vday
- Maisture content L B
«  Sludpee volume 1,796.% m'iday
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Z.MLZ  Mecessary centrifugal thickener units
Facilitare (2orams o WWTF = Nrams of STP)Y
& trains /2 trains = 4 trains
2 trains = 3 units, {include 1 stand-by) Therefore,
4 trains < 6 units, {Inclode 2 siand-by)

2.HLY  Mecessary centrifugal thickener capacily {(3)
Operation time 15 24hours per day.
= %a Munits ¥ 24)
= 1,796.3 /(1 * 24)
=T74.8 — 70 m'/h
o () ; Necessary centrifugal thickener capacity Lmjr'l:]
Voo Sludee volume = 1,790.3 miday

2104 spec
o F0m'h 112,75 kw * 2umits {Include 1 stand-by)

211 cenlrifugal thickener charge pump

2111 MNecessary condition
Desien maximum daily wastewater Oow
s 141,000 mtiday
Design thickened sludge seneration volume
. sSolids volume T TTE tday
. hoisture content A %
- Sludee volumse 1.796.3 m'fday

201,27 Necessary pump unils
Take imo consideration centrifugal thickener lunit = charge pump o

- Centrifugal thickener 6(2) units © Charge pump 602} units

213 Necessary pump capacily ()
Centrifugal thickener 70m’/h
Facilitale pump capacity is 0.5 1.3 times as cyclone separator capicity.
Q=Y D55
=M * 515
=35 ~ 105 m'/h
e (3 : Mecessary pump capacity (m*/min}
= Vo Cyclone separator capacity = 70 m*/h

L1L4 Pump spec

spec of Progress cavity pump is oo calculation. 5¢ had o reler 1o Product  catalog,
Therefore,

T-3-25
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212

2111

2122

2. 123

124

2.13

2131

G250 mm* 35~ 105 m/h * 10mag * 30 kw
Centrifugal dehydrator

Mecessary condition
Design maximum daily wastewater flow

* LA 000 m fday

Cresipn thickened sludpe generation volume
- =olids volume 1042 tiday
* Potsture content 96,36 %
= Sludge valume 615 miday

Operation days § week

- Tdavs ! ITweek
Operation hours ¢ day

. 24 howrs £ [day

Mecessary Centrilugal deliydrator units
- | wnit

Mecessary centrifugal separator capacity ()
Operation days are 7 days £ week.
Operation hours are 24 T £ day,
Q=(Na* T/ N/{U*T)
(GIS* /T *20)
=256 = 30 m'h

» ) = Mecessary Centrifugal dehvdrator capacity fm' )

* Vo Sludge valume = 615 m/day
« I :COperation hours © 24 b
- Lt units = |

spec

Centrifugal dehydrator charge pump

Mecessary condition

Design maximum daily wastewater [low
141,000 miday

Desipn thickened sludge generation volume

* Soluls volume 21.142 tfiday
= Maoisture content D4 50 %
- Shudpe volume 615 m'fday

2,137 Mecessary pump unils

Wm'h* 1474 kw * 2 units (Include 1 stand-by)

T-3-2n
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Take into consideration centrifugal separator Tunit = charge pumps 1 unit
«  Centrifugal delydrator 602 units = Charge pump 6027 units

2.13.3 Necessary pump capacity ((})
Centrifugal dehydrator 30 m'/h
Facilitale pump capacity is 0.5~ 1.5 times as Centrilugal dehydrator capacity
Q=Yo*05~ 135

30 * 05~ L5

15 ~ 45 m'ih

- €} : Mecessary pump capacity -[|111.fn1i|1}

* Vo Centrifugal dehydrator capacity = 340 m'ih

2134 Pump spes

Spec of Progress cavily pump is not caleulation. Sa had to refer o Product catalos.
Therefore,

= @ 125 mm * 15 ~ 45 m'h * 10mAg * 11 kw
214 Deainaze pump

2.14.1 Mecessary eondition
Dresign maximum daily wastewater Oow
o 141,000 mtiday
Floww rate of extracted
* From Centrifugal thickener 5,200 m'fday
»  From Centrifugal dehydrator 2,100 m'day
* Gramd total : 7,300 m*iday

L14.2 Mecessary pump unils
Facilitate 201 ) pumps for | Drainage Tank; there are 2 Tanks in total, therelore
Dtanks * 217 unitd Hanks = 402) umits

1143 NMecessary pump capacily ()
Operation time 15 24 hours per day,
Q= Vo /(24 * 60)
= 7,300 7 (24 * 60)
=506 — 5.1 m'/min
. 00 Mecessary pump capacity I:rn1."|||i||:|
+ Voo Total amount of Drainage Water =-7,300 mday

14 Pump dinmeter (D)
D= 464 (0 Ve)

1464 (5.1 F 2.5)

=208 — 200 mm

1-3-17
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2.14.5

2.14.6

2147

10 Pump diameter {imm)
(3 : Pump capacity = 5.1 m’fmin
We o Buction Mow velocity = 2.5 mifs

Pump head (H)
FL=MWl+h2+ I3

=1+ i+
[3m
«  H :Pump head (m)
« bl Static head. = 1 m
*  h2:Pipe loss head. = 13 m
-

I3 Residual velocity head. =1 m

Pump input power (')
P=(0LIG3*Q*H*=a)/p
={0.163 *5.1*1.053*15* 1.2)/ 065
=2 17F = 30 kw

Spec

¢ : Pump capacity = 5.1 m’fmin
¥ oo Fluid density = 1,05

H o Pomp head = 13 m

ot o Allowance = 1.2

P Pump eificiency = 003

S200mm * 5.0 mVmin * 15 m * 30 kw

T-1-28
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Calculation Sheet

for

—

MCCB Capacity

Package : E
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HO CHI MINH CITY, VIETNAM
WATER ENVIRONMENT IMPROVEMENT PROJECT

Calculation Sheet

for

Power Cable Capacity

Package : E

Plant : Wastewater Treatment Plant
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WATER ENVIRONMENT IMPROVEMENT PROJECT

lzsue date  Rew.1: 13-Jan-01

Calculation Sheet

for

Receiving Power Capacity for WWTP

1. Intreduction ;

The receiving power capacity of the plant is decided from the result of the follawing
study

1} The classification of all electrical equipments and & character are examinad.
2} Total electrical capacity is computed in search of rated capacity of every item.

3} Maximum demand power is calculated by using demand factor of each electrical
BquUIpments,

2, Calculation ;
1) The result of the above item 1} and 2} is shown in the Table: WWTP Ph-1 & 2.

23 Total maximum demand power can be looked far by using rated capacity and
demand factor from the following farmula;

(Recaiving power capact = (Maximum demand power) / { Efficency x
FPower facton

e [Unif ; kW]
Rated capacity Demand factaor Max, demand power
Phase-1 2,301.3 | 0.8 1,841.0
Fhase-2 5,964.7 0.8 4 771.8
Tatal 8,266.0 0,8 6,612.8

3. Selection ;
Receiving pawer capacity was decided from the above result from the follawing reason.

1) When the aperation which become stable s done, parzlell operation of raceiving
transformer is necessary.

2) Future expansion shall be cosidered,

4, Attachment ;
1) Electrical Equipment List for WWTP Phase-1
2) Electrical Equipment List for WWTP Phase-2
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SOCIALIST REPUBLIC OF VIETNAM

Independence-Freedom-Happiness

ELECTRICAL EQUIPMENT LIST

Mame of electric consumer
Address
Warking table-tima

Sheet 1 1 al 4

: Wastewalter Treatment Plant (WWTP) - Phase 1

Schedule of slectric consumer: lssue date Rev.1 13-Jan-{1
_Hu.__ Electrical equipment name by _ Capacity Total Remarks
j a0 ':HE] (kW] AT {Demand Factar)
2 LIFT PUMP EQUIPMENT | v _
121 |Lift pump {1) 11 22000 44000 06
123 |Floor drainage purnp 1 | - 2.20 __ 220 ~0.a
124 |Crane i R S S =721 16.00 0.3
L . i
ELOWER EQUIPMENT | E b
211 |Blower (1) 1] 4B0.00 |  480.00 1.0
21_?!—". Aux. Eqguipment for Blower {1} 1 415 4.15 1.0
213 |Discharge valve (1) 1| I B 0.75 0.8
215 |Air filter 1] ____ 370 3.70 0.6
216 _|Flaor drainage purmp il - 2.20 - 2.20 0.8
217 [Crane 1] 8.25 8.25 0.3
WATER TREATMENT FACILITY ':
{Frimary sedimentation T.anh:l_' i '
312 [Sludge scraper ' 10 | 1,50 15.00 1.0
[ 314 |Scum pump 1] - 5.50 5.50 .5
| 315 |Raw sludge pump Y BT LT 11.00 0.5
| 316 |Raw sludge valve 0l - | o020 2.00 0.5
| 317 |Camminuter 1] Q.75 0.75 1.0
| {Aaration tank) |
| 324 [Air flow control valve 10 | 0.40 4.00 0.5
;_ {Final sedimeantatian tank} | _ |
| 332 |Sludge scraper 10 | 2.20 22.00 1.0 |
334 [Scum pump 1) - _5.50 550 08 I
335 |Return sludgs pump (25%] 4 11.00 44,00 1.0 I
337 [Return sludge valve 10 0.40 4.00 0.5 |
338 [Excess sludge pump s 2 - 11.00 22,00 0.5
339 |Excess sludge valve 10 . 0.20 2.00 0.6
340  |Comminuter . i B 3.70 3.70 1.0
351 |Floor drainage pump 10 2.20 2200| 08 !
DISINFECTION FACILITY _
| 411 |Sedium hypachlarite pUMp 2 - 0.40 ~0.40 1.0
i WATER SUPFLY FACILITY i i
| 512 |Treated water supply pump (1) 1 - 30.00 30.00 _1.0
| 513 |Treated water strainer 1 - 040 040 0.6




Mame

Address

SOCIALIST REPUBLIC OF VIETNAM

Independence-Freedom-Happiness

ELECTRICAL EQUIPMENT LIST

of electric consumear

Warking table-time

Sheet:2af 4

» Wastewater Treatment Plant {WWTP) - Phase 1

Schedule of electric consumer; Izsue date Few 1 13-Jlan-179
Ma. Electrical equipment name 2ty Capacity Tatal Remarks
{HE} (kW) | (kW)  |{Demand Factor)
5314 [Floor drainage pump 1 - 2.20 2.20 0.6
516 |Treated water supply pump (2) 1| B 22.00 22.00 0.8 |
17 |Treated water strainar {2) 1 - .40 0.40 0.6
521 |Filtration supply pump 1 - 370 370 B
522 [Fillraten supply strainer 1 % 0.40 0.20) 0B
523 |Sendfiter 1 ez wool g3
524 |Fitered water supply pump 1 - i 11.00 11.00 1.0
225  |Backwash pomp 1 - 7.a80 .80 0.4
226 [Air wasn blower 1 - .50 a0 D.4
527  |Backwash wastewster pump 1 - - 3.70 3.70 0.4
528 |Air compressar 1 - 3.70 } 3.70 0.4
529 |Dehurmdihear 1 - 0.25 | .25 0.3
530 |Solenod valve box 1 - 1.50 1,60 0.5
SLUDGE TREATMENT FACILITY
G111 [Gravily thickenesr 1 - 1.50 1.580 1.0
| 513 |Thickened sludge pump 1| 5.50 5.50 0.5
614 |Thickened sffiuent pump i 550 5.50 0.6
{ 615 |Floor drainage pump 5 1 ) _220 2.20 0.8
| 6821 |Excess sludge mixer Pj ) 11.00 ' 11.00 1.0
| 622 |Excess sludge feed pump 2 30.00 30.00 1.0
| B23A |Centrifugal thickener drive mator it 90.00 90.00 1.4
G236 |Centrifugal thickensr backdrive mota 1 - 22.00 22.00 1.0
6230 |Centrifugal thicksner lubrication pum 1 - 0,75 0.75 1.0
B4 |Crane (208 1 - 18,00 16.00 0.3
631 |Mixed sludge mixer 2 - 11.00 22.00 1.0
632 |Mixed sludge feed pump 1 11.00 11.00 1.0 |
6334 |Centrifugal thickener drive mator 1 - 110.00 |  110.00 1.0
5338 |Cenuifugal thickener backdrive moto 1] - 37.00 | 37.00 1.0
_B33C |Centnfugal thickener lubrcation pum i : (.40 dg40| 1.0
6344 |Cake hopper 1 1.50 1.50 0.3
6348 |Cake hopper 1 1.50 1.50 0.3 |
635 |Polymer feeder - 1 - 0.40 0.40 1.0
536 |Polymer dissalution tank S ol i _5.50 2.50 1.0
837  |Polymer feed pumg 1 - 3.70 - 3.70 } 1.0 |




SOCIALIST REPUBLIC OF VIETNAM

Independence-Freedom-Happiness

Sheat : 3 of 4

ELECTRICAL EQUIPMENT LIST

Mame of electric cansumer
Address
Working table-time

C Wastewater Treatment Plant (WWTP) - Phase 1

7-4-27

Schedule of electric consumer: lssue date Rewv 1 13-Jan-01
Mea, Elegctrical eouipment mame 'ty Capacity T Total Remarks 1|
(HE) (kW) (KW {Demand Factor))
fAEA |Water supply pump unit 1 - 15.50 18,80 0.6 '
G286 |Water supply pump unit 1 18.50 186,50 0.6
(39 |Air compressor 1 3.50 3.50 0.5
640 |Dehurmidifier - 1 0.25 | 0.25 05
541 |Crane (201] 5 R 16.00 16 00 03
543 | Treatment water inflow valve 1 010 010 (&
631  |Recycle fiow mixer 1 11.00 11.00 1.0
652 |Recycle flow pump I o 30,00 40,00 0.5
B71 'FI-::ucl-!"-::_'rainagE pump T 3 - 2,20 g.60 0.5
| COMPOST FACILITY s e
| 721 |Mixing machine E ) R 90.00 | 180.00 10|
| 722 |Sucking fan Z - 5 50 11.00 1.0 |
| 723 |Mumidifing pump 2 - 1.50 3.00 1.0
742 | Decdonzation fan a - 22.00 | 110,00 1.0
fdd | Spray watsr pump 1 - 2.20 220 0.5
745 |Floor drainage pump 2 - | 2.20 .40 0.5
]
VENTILATION FACILITY
A01  |Air exhaust fan i - 040 3.20 1.0
802 |Air exhaust fan & - 040 240 1.0
803 |Air exhaust fan | 8 5 0.30 2.40 1.0
804 |Airexhaustfan 1 - 0.30 0.30 1.0
805  |Air exhaust fan P e D30 0.30 1.0
806 |Air exhaust fan 2 - 15.00 30.00 1.0
807 |Air exhaust fan 2 - 7.50 15.00 1.0
808 |Airexhaust fan 2 - 2.20 4.40 _1.0
808 |Air exhaust fan 3 - .40 1.20 1. 338
810 |Air exhaust fan 2 - 075 1.50 1.0
811 |Air exhaust fan 1] 7.30 750 | 1.0
812 |Air exhaust fan 3| - .75 2.25 1.4
813 |Air exhaust fan s - 0.25 0.29 1.0
214 |Air exhaust fan 1 7.50 | _f.a0 1.0
815 |Air exhaust fan 1 - ' 2.20 2.20 il
816 |Air exhaust fan ) oz | 0&n 1.20 | 1.0




SOCIALIST REPUBLIC OF VIETNAM

Independence-Freedom-Happiness

ELECTRICAL EQUIPMENT LIST

Mame of electric consumer
Address
Warking table-time

Sheet : 4 of 4

: Wastewater Treatment Plant (WWTF) - Phase 1

Schedule of electric consumer: Issue data Rev,1 13-Jan.01
Mo. Electrical l.:q,;uiprnent name | ¥ty '_ Capacily Total Remarks
_ (HB) A H (k) {Damand Factar}
817 |AIr exhaust fan 1 - .30 (1,30 1.4
B18  Air exhaust fan 1 - 3.71 3.00 | 1.0
819 |Air exhaust fan 5 - 0.30 0.30 1.0
820 |Air exhaust fan 3 - 0.20 | 0.90 2.
601 [Miscellaneous _ 1 - 2000  20.00 0.5
402 [Lignting = 1 - 70.00 70.00 0.9
503 |VMentilation 1 2 8200  82.00] 1.0
04 [Air conditioning urnit 1 - 20,00 0C0| 10
: aii! L Bt
L £
i'
TOTAL 2,301,25 0.8
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Independence-Freedom-Happiness

ELECTRICAL EQUIPMENT LIST

Mame of electric consumer : Wastewater Treatment Plant (WWTP) - Phase 2
Address :
Warking table-time :
Schedule of electric consumer: Issue date Rev 1 13-Jan-01
Ma. Electrical Equ:iprne;l.t mun;l oy | -C{mal:_.it}' Tatal Femarks
| {HE} (kW) (R (Demand Factar)
~ |LIFT FUMP EQUIPMENT ; R ]
| 122 |Litpump () 3] : 460.00 [ 1,380.00 0.6
- BLOWER EQUIPMENT ,
212 |Blower (1] 2 10.00 | 1.620.00 1.0
- 212A [Aux. Equipment for Slower (1) 2 .00 12.00 1.0)
| 214 |Discharge valve (1) 2 - 0.75 1.50 0.6
| 215 |Adr filter 2 : 3.70 7.40 0.6
| 216 _|Floor drainage pump. 3 - 2,20 660] D5
[ |WATER TREATMENT FACILITY |
(Primary sedimentation tank) | __ __ o | ]
312 |Sludge scraper _ | 30 1,50 45.00 1.0
314 |Scum pump PRI (e - 5.50 16.50 0.5
315 |Raw sludge pump 1l 6 - 5.50 33.00 0.6
- 316 |Raw sludge valve 30 020 500] - 06
317 |Comminuter 1 Q.75 | D.75 1.0
[ |{Acration tank) :
324 |Air fiow control valve 30 - 0.40 12.00 0.6
- [Fln%T'sﬁa'lhentatiﬂn tank) I
| 332 |Sludge scraper 30 | 2.20 65.00 1.0
334 |Scum pump 3 ] 5.50 16.50 0.6
335 |Return sludge pump (25%) 12 - i 11.00 132.00 1.0
337 |Retumn sludge valve 30 - ! 0.40 12.00 0.6
338 |Excess sludge pump G - I 11.00 66,00 0.5
339 |Excess sludge valve 30 - I Q20| 600 0.6
340 | Comminuter 1 - 370) 370 1.0
351 |Floar dranage pump 30 - 2,201 66, 00 0.6
I
| |DISINFECTION FACILITY i - l
| 414 |Sodium hypechlarite pump 5 R R 1 | 2.40 a5
WATER SUPPLY FACILITY ]
512 |Treated water supply pump (1] 3 - 30.00 | 90.00 1.0
513 |Treated water strainer (1) 1 - .40 ! 0,40 G.f:g
| 516 |Treated water strainer (2) 2 - 22.00 | 4400 1A
524 |Fitered waler supely pump 1 & 11.00 1100 06 |
|




SOCIALIST REPUBLIC OF VIETNAM Sheet : 2 af 3

Independence-Freedem-Happiness

ELECTRICAL EQUIPMENT LIST

Mame of electric consumer - Wastewater Treatment Plant (WWTP) - Phase 2
Address .
Waorking table-time _
Schedule of electric consumaer: Iszue date Rev,1 13-Jan-01
M. Electrical equipment nama | 'ty _ Capacity . ) Tatal Remarks
s ' (HB} | (kW) (kW) |iDemand Factar)
SLUDGE TREATMEMNT FACILITY
611 |Gravity thickener 3 - 1.50 4.50 1.0
613 |Thickened siudge pumg 3 - 5801 16.50 08
614 |Thickened sffiuent pumz 1 e 5.50 16.50 0.8
G15 |Floor drainage gump 3 - 2.20 5.0 0.5
521 |Excess sludge mixer i ; 11.00 | 11.00 1.0
642 |Excess sludge fead pump 3 - 30.00 90.00 1.1
223A |Centrifugal thickenar drive motor 3| - 90.00 270.00 1.0
6238 |Centrifugal thickener backdrive motg] 3| - 2200 66.00 1.0
|_623C |Centrifugal thickener lubrication purn] 3 _ 0.75 225 10
631 |Mixed sludge mixer 5 - 11.00 £6.00 _1.0 o
632 |Mixed sludge fead pump 3 - 11.00 33.00 10
B33A 'L-Eﬂtrlfug:l thickener drive molor 31 - 110.00 33000 L1 S
_ B338 |Centrifugal thickener backdnve moto 3 - 37.00 111.00 1.0
6330 |Centrifugal thickener lubrication pum| 3 - .40 1.20( . 10 __:'
6344 |Cake hopper 3 - | G =1 4.50 0.3
5348 |Cake hopper S 3 : " 1.50 4.50 0.3
835  |Palymer feeder 3 - 0.40 1.20 1.0
836 |Polymer dissclution tank 3 - 5.50 16.50 1.0
§37  |Polymer feed pump 3 - 3.70 11.10 1.0
638A |Water sucaly pump unit 1 - 18,50 18.50 0.6
638B |Walsr sucaly pump unit 1 18,50 18.50 0.6
39  |Air compressar 1 5.50 5,50 0.5
6540 |Dehumidifier 1 0.25 0.25 0.5
651 |Recycle flow mixer 1 i 11.00 11.00 1.0
652 |Recycle flow pump 1 - 30.00 30.00 0.6
662 |Deadorization fan N z 750 7.50 1.0
671 |Floor drainage pump : 2 - 220 4_4() (.6
COMPOST FACILITY 5
721 |Mixing maching 5 - | gooo| s40.00] 1.0
722 |Sucking fan 6 - 5,50 3300 1.0
723 |Humidifing pump 65 3 1.50 5.00 0.5
742 |Deadarization fan 15 . 22.00 330.00 1.0
744 | Spray water fan a - 2.20 A G| 0.5 |
745 |Flear drainage purmp R 2.20 13.20 | 0.5 |
| | !
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SOCIALIST REPUBLIC OF VIETNAM

Independence-Freaedom-Happiness

ELECTRICAL EQUIPMENT LIST

Mame af electric consumer
Address
Warking table-time

Sheet:3of 3

» Wastewater Treatment Plant (WWTP) - Phase 2

Schedule of electric consumer; Iszue date Raw. 1 13-Jan-01
Ma, Elecirical equipment name Ql"_.rl Capacity Toeal Femarks
1H2) ATy 1k {Dommand Factor)
VENTILATION FACILITY |
01 |Air exhaust fan a - 0,40 3.20 1.0
802 [Air exhaust fan 18 - 0,40 720 1.0
803 [Ar exhaust fan 24 - Q.30 720 1.0]
804 [Air exhaust fan 3 - iJ.30) .90 1.0
| 805 |Airexhaustfan 3 d G501 0890) 1.0
806  |Air exhaust fan s - 15.00 2000 1.0
807 |Airexhaustfan 7] - ~7.50 45.00 1.0
812 |Airexhaustfan 3 - | 0.75 | W) 1.0
814 |Air exhaust fan 1 - | ~ 7.501 7.50 1.0
| 818 |Arexhaustfan 1 A 3.70 3.70 1.0
G20 |Air exhaust fan 1 - | 0.20 0.0 1.0
i I
9071 |Miscellansous 1 - | 1o.o 10.00] 0B
| 902 |Lighting 1] - T o000 000l 08
903 |Ventlation e 1 - 10.00 10.00 1.0
804 |Air conditioning unit 1 - 10.00 10.00 1.0
|
]
i RN
Ir i
I ) |
I o - |
| : ; |
: i !
TOTAL 5,964.70 0.8 |
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