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Part One:Specification of Optimized Design
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A & Preface

o ] T BT R AR b BT T I B 5248 [ R OK 55 [ B PR 22 =]
Z3HE, WNEE T LG KA TR Tt T b Bk it

North China Municipal Engineering Design & Research Institute is
commissioned by Berlinwasser International GmbH to the construction
design of the Qing Shan Hu Sewage Treatment Plant in Nanchang city.

FE UL 22 BB E A AROK 55 B B IR 2w AR S F b (Ll E e B
T WS K TR Bot) 20 T W Bt i 7 R e,
I A IRTT AR Ik, R TR AT, T E T
FEHEAL BT FE R 7 DAAA R K 55 B B BR 2 w42 H 020 etk
J5 B NI R IF T8 o R B 55 B B B BR A RIS B, RHE (I
VU4E g S TR WS K AL BE AR B ) #EAT S BRI 2B
o UTELLRESOR T AT VINEBHE . A8, SR ILRE,
BT 2002 4 12 H 15 HIF4a 17 ATH B0 st fofe it T4,
T 2003 4 1 H 23 Hoepk. £ S, 53] 7 MoK s E
A BR 2 7 % XK I SCReAT M, [RIIN 4521 1 g B g /K AL 2
TR AR SEH KA TS R AR .

Berlinwasser International GmbH had put forward the conception of
optimized preliminary design according to the audited “Preliminary
Planning of Nanchang City Qing Shan Hu Sewage Treatment Plant in
Jiangxi Province” which has passed through the audit. Therefore, the

optimizing of preliminary design of NCMEDRI should be based on the
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conception of optimized preliminary planning and the accomplished
preliminary design, and take full consideration of the tenet of the
Berlinwasser International GmbH. After a thorough discussion
NCMEDRI start to work at 12.15.2002, and completed at 01.23.2003.
During compiling, NCMEDRI received great help and support from
Berlinwasser International GmbH and Nanchang Sewage Treatment
Company.
A= ARAR: F—8 AR RS
B FEREMRNER
B=% WAL
The whole document is composed of three parts:
Part One: Specification of Optimized Design
Part Two: Main Equipments and Material List
Part Three: Design Drawings
FESE R RAT R X5 /K AL i TR B 5 ey 2 B, H
R Z WIEYID BT, A A EE Rk,
Only a brief description of the engineering design of the sewage
treatment plant will be done in Part One, and others can be referred to in

the original preliminary design, therefore, it will not be repeated here.
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1 BRI
Bases of Design

« (UL R BT HE L5 KA TRV R U ) &
A% C B TAR R 7R ) (R & i it AR5 o80T 98 6 e ) 2002
T4 F]

“Specification of the Preliminary Design for Nanchang City Qing
Shan Hu Sewage Treatment PlantProject” and corresponding drawings
(Shanghai Municipal Engineering Design & Research Institute)
(Nanchang General Urban Layout Design and Research Institute)

« i TRwit& ]

Construction Design Contract

(P B T LT kAR R B 7 58D MK 55 B Br
AMRAH]D

Strategy of Optimized Preliminary Design for Nanchang City Qing
Shan Hu Sewage Treatment Plant (Berlinwasser International GmbH)

(P BT WIS KA B Ak ¥t g s 3¢ ) (2002 4F 12 H 13
HD

Notes of optimizing design for Nanchang City Qing Shan Hu

Sewage Treatment Plant (12.13.2002)
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2 BihEkE

Design Scope

ARIH BB VE E D LS KA TR (RN X
WLZ. @3 &, BB B, 8%, REE Tt

Area for which design is to be performed: Complete sewage
treatment plant premises up to the perimeter fence (inclusive): including
optimizing of process, architecture and civil engineering, general drawing,

electric & automatic control, and heating & ventilation.

Hh [ T AR R BT ST e NCMEDRI
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3 LM

Scale of the project

RYETT/AKETN, F LKA & & HE 99 7 m¥d, 7r=
g, — IR 33 71 m¥d. ATH g — WA, R F &S
. =

According to the prediction of the flow quantity, Qing Shan Hu
Sewage Treatment Plant, Nanchang, consisting of the mechanical
treatment stage (990,000m%/d) and the biological treatment stage
(330,000m3/d). The design work is based on the scale of 330,000m?%/d and

take full consideration of the further two stages.
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4 F5IKACE] #KKE

Raw sewage quality of the sewage treatment plant
By s 5 LTS KA ER T 3 AKOK B -

Raw sewage quality of Qing Shan Hu Sewage Treatment Plant is as

the following:
CODy, <250mg/L
BODs <130mg/L
SS <200mg/L
NH3-N <20mg/L

T2 £k Phosphate (LA P if calculated as P) <2.0mg/L

WRIEHEK P, To 75 KB .

No fluctuation of water quality need be considered according to the

Supply Agreement.
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5 ¥57KAAE] HKKR

Effluent quality of Qing Shan Hu Sewage Treatment Plant

B LATS K ACFRT /KK R R

Effluent quality of Qing Shan Hu Sewage Treatment Plant is as the

following:
CODg, <120mg/L
BODs <30mg/L
SS <30mg/L

iR & Phosphate (LA P 1} calculated as P) <<1.0mg/L

NH3-N <25mg/L

Hp [ 1T AR AL 8- A2 BE NCMEDRI
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6 V5/KALE] AETZE

Treatment Process of the Sewage Treatment Plant

WA 2 AR AR K 25 B B BR 2 w1 B9 28 et ek O %8 5 1S
IKACTR] AP T 20T

According to the strategy of optimized preliminary design of
Berlinwasser International GmbH, the treatment process will be as the
following:

T5KACHE T2 R AR T2 Ay NEEER, KRR
MR LB

Traditional aeration process will be applied in the treatment. The
oxidation ditches are adopted as aeration tanks with upside-down surface

aerators.

TP AL 2R IR A IR AL, AL )S BTSSRI 7K a5 Ak

(i

Anerobic mild temperature digestion is adopted in the treatment of
sludge, and digested sludge shall be transported out after mechanical
dewatering.

SPHAE R A AR TSR E R, e

The usage of the biogas produced during digestion:

(1) HTHEBh#EK R TR

To drive the 2 screw pumps.

Hh [ T AR R BT ST e NCMEDRI
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(2) H A A v < b
To heat up the digestion tank through biogas boiler:

(3) T XEa st iR LA

To the lithium bromide unit for central air-conditioning in the
general office building.

TE A S SR T AT B LTS e A B T B

The amount and heat balance chart of the biogas please refer to the
process design of sludge treatment.

T LG KAL) AbH T 2R

The flow of the Qing Shan Hu Sewage Treatment Plant is as the

following:
NI K B
M 41z Wi 4hiz it
&
557 . . .
S I mmme ] [wwm| [ msw o | |2 wl| [
— | #KER g > Wit g% > g
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7

Tk T2 v

Engineering Design of the Sewage Treatment Plant

7.1 I

ENE

Engineering Content
U175 K AL ER ) HASE 33 75 m¥d, FFTR . S HIMIBOR A

The design scale Qing Shan Hu Sewage Treatment Plant is

330,000m?/d,

and the developing area for further second and third stage is

left. Main content is set as below:

« J9IKIRTH S TAL B R 4t

Sewage pumping and pretreatment system

« KA 25t

Sewage biological treatment system

< R R G

Sludge treatment system

X IR

Other bu

ildings in plant

< XN RS (AR RS

Power system in plant (including transformer system)

 HANEH I IAGE R 5t

Automat

ic control and instrument system

o ] IXECT I A B B
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General layout of the plant and supporting system

7.2 AEBEFTTTZHH
Design of treatment process unit

BT R Q=33 75 m3/d

Scale: Q=330,000m3/d

RYEZER, BURASECY 2 MRKEG/KAEE ] AL G (RS
UiblE) BEREmRAE] X MR o

Rain water whose interception multiple is 2 overflows to Dipai
trough in front of the south of the plant after pretreatment (aeration grit
chamber)

R ZE i KT R Qmax=11.46 M3/S(Qumax=990000 m3/d)

The Rain season Qmax=11.46 M3/s(Qmax=990000 m?/d)

B KB E Q »ma=4.40 m¥/s(Q = mx=380000 m?/d)

The dry season Q = max=4.40 m3/s(Q « max=380000 m3/d)

BB ITHRE Q +4=3.82 m¥/s(Q +4=330000 m®d)

The dry season Q +=3.82 m3/s(Q +15=330000 m?/d)

(1) HEAA K H KRS

Coarse screen and inlet pump station

W SRR

Design parameters and description
FE RS Sk K 2R s 3 R e 4 R A% — IR T IR 78 0 B pR 5 . = IR A4 .

Scale of civil Engeneering and equipments are set forth according to the first stage and give full

Hh [ T AR R BT ST e NCMEDRI
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consideration to the further second and third stage.
B E: WHERKME Qna=11.46 m?/s
Design flow quantity:Rain season Qmax=11.46 m3/s

BEHANAE Q +max=4.40 m¥/s

Dry season Q max=4.40 m®/s
BEFEFHRE Q +4=3.82 m¥s
Dry season Q aver. =3.82 m®/s
FERE A E] 1, RT3 B 7K A R A PRUE TS /K $ T 2R ) 1E
IBAT, FHRS A N 222 AL BRI T 4EE 1 19 1) 55 5% o %4
UIERER & RS VAT B EDNE V] NI S G T R s TSy S =8
H 35 S AL ECE I LRIV, Ry Pl =R AE, e
MHARCER . a3 . RV 530K R e, =%
RiE, FHEE 2000mm, IEHIEOLT, =GMNEA T, SEHSIN oY%
H.
Coarse screen is designed to remove the relative big floaters to ensure the
normal operation of the inlet pump. Rake and maintenance gates etc are
installed in the coarse screen station. Rake brings itself independent trails
and grippers, and remove the screens to the dustbin automatically
according to time intermittent or water level difference. It accomplishes
the collection, transportation and incasement. The coarse screen and inlet
pump station are joined together. There are altogether 3 channels
designed in the coarse screen station with individual width 2000mm. 3

coarse screens are in operation normally and be standby by each other

Hh [ T AR R BT ST e NCMEDRI
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when accidents happen.

BCE KR 5, HIRIR TS /K AT AL 5 215 7K A BRIRURE S 5 1 )
TETREER, Dyt S aUE VR e AR KO, R s SRAS S, T
KGRI I IE, BENR G . HEKER R AR e 2 AL =X,
DAF s RO/ b 4E4r . i 6 SRS Ko, =33 4%, MZE6
aait. RIEETPEITHE, Hrhm a3k E R AE SIS,
MIEAT WIS AT R AR AR I B AR R R LRI AT I LR A R
A Tu L % 8 6B IR AT B 1 ] DMERE . 7E8/K R
AR, HT B SRR Y R AL SR S L B AR A
M ARG, ENRABYEIEE L PLC .

The inlet pump station is designed for pumping sewage to satisfy the
treatment flow and vertical link up. It is an underground reinforced
concrete rectangular tank, will be built together with the coarse screen.
Sewage is pumped to the fine screen station through channels. 6 screw
pumps are adopted to improve efficiency and reduce maintenance. 3 are
in operation and three standby in dry season and 6 in operation in rain
season. 2 of the 6 screw pumps are drove by biogas engines due to the
balance calculation of the biogas. In the first period of operation when
there is not enough biogas, the 2 biogas engines will use natural gas as
fuel. Special trucks will be leased from the natural gas substation
according to operation requirement. A rectangular gate is set before each

of the screw pump for its maintenance. A pump house is built on the

Hh [ T AR R BT ST e NCMEDRI
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channels in which are engines for screw pumps, heat recycling systems
and PLC & control panels.
ik EIANGE
£ X % X & 7Tmx 8m x 5.8m
Dimensions of the coarse screen:

Length x width x heigh 7m x 8m x 5.8m

B. THEE& IS

Main equipments and parameters

WAL ERTIHL

Rake

Wk 3E

Quantity: 3 sets
&M B=2.0m

Width of the screen: B=2.0m
M 2% (BB : b=80mm

Clearance of the bars: b=80mm

Mok ff . 0=70°

Inclination of the bars: a=70°

MR ZKER: 2.25m (RYZ)

Water depth before screen: 2.25m(rain season)

1.47m (BZ=H K

Hh [ T AR R BT ST e NCMEDRI
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1.47m (max.in dry season)
EMHAE: 0.65m/s FFRE
velocity : 0.65m/s(Dry season)
1.0m/s N Z=VLH

1.0m/s (rain season)

L) [ ]

i 3E

Quantity: 3 sets

Tk - 2mx 1.8m  N=2.2kw

Specification: 2m x 1.8m  N=2.2kw

R R M B W

Screw pumps and its accessories

watE: 6 £ (W=, FHREE26, "« KREE36)
Quantity:6 sets (all in operation in rain season,aver.2 and max.3in
dry season)

M Q=1910 L/s

Flow quantity: Q=1910 L/s

T EE: H=8.28m (& it/Kfz 13.30m, & T /57K A7 21.58m)
Head: H=8.28m(min.water level 13.30,and 21.58 after pumping)
IZfE F4%: D=2.850m

Diameter of the screw:D=2.850m

o= sl

Hh [ T AR R BT ST e NCMEDRI
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Engines

WEHE: 48

Quantity: 4 sets

BEDIFE  N=250 kw

Power for each: N=250 kw

HAKBIL

Biogas engines

WEHE: 28

Quantity: 2 sets

BEDIFE  N=250 kw

Power for each: N=250 kw

FiF&ESE  6178N m*d

Biogas needed: 6178N m3/d

R FH A 1237x10*Kcal/d

Usable remain heat: 1237x10*Kcal/d
- AER RS 300KW
---Heat recovery system 300KW
--BERHARR  96Kcalls
---Emergency air cooler 96Kcal/s
—-JHZ  40lh
---Oil pump 40l/h

BRI

Hh [ T AR R BT ST e NCMEDRI
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Pensrock
HE: 68
Quantity:6 sets

(2) HHkEHHE L

Fine screen station

WA S B SR

Description of the design parameters
2R Al g R R A U % — IR T I e o B8 S L IR e
Scale of civil Engineering and equipments are set forth according to

the first stage and give full consideration to the further second and
third stage.
B E: WERKME Qua=11.46 m/s
Design flow quantity:Rain season Qmax=11.46 m3/s

FERAME Q & mx=4.40 m*/s

Dry season Q ma=4.40 m®/s
B TEIE Q +»=3.82 m/s
Dry season Q aver. =3.82 m*/s
B AR AT LB JFUK BRI AR R Y, DRAIE Jo S AL BRI AR Y
W, B\ IRIE . )\ SR IEEAR A AT o 20 2 A T 1] LA AZ
2R A A F R A% 12 28 WA S IR A A AR o, T K&l
AR BEN BRSO . AR A 5 HE KR by R, FRIR R
2.0m,

The fine screen station is designed to remove floaters in the raw

Hh [ T AR R BT ST e NCMEDRI
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sewage to ensure a smooth flow in the following treatment. 8
channels, each is equipped with penstorks for maintenance, are set.
Screens are removed by screw conveyor and crushed by screens
presser, and sent into dustin. Sewage flows into aeration grit
chamber after fine screen. Fine screen station is built together with
inlet pump station, and single channel width is 2.0m.

B E e

Main equipments and parameters

UM e 2 At

Mechanical rotation fine screen
K 8 &
Quantity: 8 sets

&MY B=1.8m

Width: B=1.8m

W& TEIBR: b=15mm
Clearance between bars: b=15mm
MBI . 0=70°

Inclination : a=70°

AT KR : 1.6m

Water depth : 1.6m

BEIIFE N=2.2kw

Power for each: N=2.2 kw

Hh [ T AR R BT ST e NCMEDRI
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WER e I

Screw conveyor

K 16
Quantity: 1 set
FIHE - 6mh L=23m

Specification: 6m3h L=23m
BEDIF:  N=3.7kw
Power for each set: N=3.7kw
MRS 5 SEHL

Screen presser

i 14
Quantity: 1 set
FIHE - 6m3/h

Specification: 6m3/h
BEDFE:  N=15kw
Power for each set: N=1.5kw
a. TBhIRIAE M)

Manual Channel Penstock

K 16 &
Quantity: 16 sets
T - 2.0mx 1.8m

Specification: 2.0m x 1.8m

Hh [ T AR R BT ST e NCMEDRI



F LG KA FE ) A2 Ak )25 ¥t Optimized Preliminary Design of Qing Shan Hu Sewage Treatment Plant

(3) BRUTHbHL
Aeration Grit Chamber

A B ZHUAN IR

Description of the design parameters
MR TP 78 S & I $5 — IR i 1T I e 5 i8S .
R AR

Scale of civil Engineering and equipments are set forth according to
the first stage and give full consideration to the further second and third
stage.

B E: WHERKME Qna=11.46 m3/s

Design flow quantity:Rain season Qmax=11.46 m3/s

RRF KR Q =4 40 mYs
Dry season Q ma=4.40 m®/s
BT E Q +4=3.82 m¥s
Dry season Q aver. =3.82 m¥/s

TR R IR ST R 58, AT & BR K PoRAR RO AL
K, DUMRIEJG 2L I IR H 84T .

The aeration grit setting system of the grit chamber can remove the
relative big inorganic granules to ensure a smooth flow in the following
treatment.

WD SRR TS A /K 7> B 2%, BEATRDIK > & . T /KAt )5

BENSEATE . FIREHANULE T KRG — 2N

Hh [ T AR R BT ST e NCMEDRI
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Grit removal pump raises grits to grit classifier,which separate grit
from water.The sewage flows into oxidation ditch after setting.The
blowers are put in first floot of the pump station.

KHAPAHTTN I RS (BRI .

Two groups of grit chambers are adopted(each with two chambers).

¥ 4

Number of tanks:4 chambers

Y245 B IS [H] - 2 min

Retention time in dry seasons:5 min

M4 L=30m

Length of the chamber:L=30m

Width of the chamber:B=4.0m
ARBOKIRLT Hx=3.0m

Effective water depth : Hegfective=3.0 M
Fii A &: 1788 m3/h

Air needed: 1788 m®h

B. THER&HNZH

Main equipments and parameters

a. mHr

Grit scraper

B 28 (FithdthH 12

Hh [ T AR R BT ST e NCMEDRI
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Quantity: 2 sets(one for each two chambers)
Mk L=10m

Length: L=10m

BEDF:  N=0.75kw

Power for each set: N=0.75kw

b. Wb

Grit removeal pump

i 4%

Quantity: 4 sets

TR - Q=40m3h H=5m
Specification: Q=40m/h H=5m
BEDIFE:  N=2.2kw

Power for each set: N=2.2kw

c. FWREMAML

Blowers

e 3B (“H—%)
Quantity: 3 sets(one standby)
FIA Q=895m3h H=3.5m
Specification: Q=895m%h H=3.5m
RETR:  18kw

Power for each set: 18kw

d. Wbk B2

Hh [ T AR R BT ST e NCMEDRI
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ik 2E

Quantity: 2 sets

TR - Q=70~120m%/h
Specification: Q=70~120m3/h
BEDFE:  N=llkw
Power for each set: N=1.1kw
e. TahIRIE[]

Manual channel penstock
i 4%

Quantity: 4 sets

FIHE - 1.5m x 1.5m
Specification: 1.5m x 1.5m

f. FohRIE ]

Manual channel penstock
i 4%

Quantity: 4 sets

T - 1.5m x 1.8m
Specification: 1.5m x 1.8m
(4) FAKERIMIR

Rain Overflow Channel

A BT SRR

Description of the design parameters

Hh [ T AR R BT ST e NCMEDRI
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NFETAR A S5, TN R TR IR, IR AT R
= PLORIEHE N E A VA IR B (RS E « AE3E N B VA ZRIE I N I Ak 2
ABRW, MZ=N ] A &2 AR LR IEE N ST it B A
SE o T iitE BRI K R MR, 2R TE i — IRt
Rectangular reinforced concrete structure with adjustable weir
in for adjustment of overflow quantity in rain seasons to ensure
stability in the oxidation ditches. Stop logs are installed in the
entrance of the oxidation ditches, to ensure the stable operation of
the oxidation ditches in rain seasons. The overflowed rain flows into
Dipai Trough directly, and the overflow channel is designed as the
first stage (330,000m?/d).
FEEIHSH
Main design parameters:
Fi KRR 7K I B 6.49m°/s
Max.overflow quantity of the rain water: 6.49m?3/s
Mt 20m
Length of the tank:20m

B. THER&HNZH

Main equipments and parameters

a. FLENIHTIHENR

Electric adjustable weir

$H&: L=5m H=0.5m

Hh [ T AR R BT ST e NCMEDRI
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Specifications: L=5m H=0.5m
HET%R:  0.75kw

Power for each set: 0.75kw

b. S4L[

Stop logs

BA%: L=25m H=0.4m
Specifications: L=2.5m H=0.4m
(5) EMA

Oxidation Ditches

A it RO IR

Description of the design parameters

R 7 U IR, FRAT BN BRI A S TR S VR AE VB P s IR
3, AIERUFA. SRR, BA A YA ZRI IR, S
St . AT H 22 ROK R HERE SR O AL A, ATARYE DAS SEPRiz
TR O E « B PR EA I RIE >l e v 2 e K, liE I i
T 22 BEAETE AL B 19 3B E RN R AV B, KT
SE R AT RO A K BAE FH o S AV HH 7K AL I 22 2 1 15 38 DL
N KA IR AT SR HT K . BB S 1 ]

Rectangular reinforced concrete structure with adjustable weir in for
adjustment of overflow quantity in rain seasons to ensure stability in
the oxidation ditches. Stop logs are installed in the entrance of the

oxidation ditches, to ensure the stable operation of the oxidation

Hh [ T AR R BT ST e NCMEDRI
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ditches in rain seasons. The overflowed rain flows into Dipai Trough
directly, and the overflow channel is designed as the first stage
(330,000m?3/d).

FERISH

Main design parameters

B E B TEE Q +»=3.82 m¥/s

Flow quantity: Average in Dry seasons: Q aver. =3.82 m®/s
Pens: 4 K

Sludge life: 4days

BT 7KIR 18 % I

Temperature of the sewage: 18degrees

15 A A 0.204kgBODs/kgMLSS * H

Sludge loading: 0.204kgBODs/kgMLSS - day

TR lEl b 100%

Sludge return rate: 100%

5% 1.35kgDS/kg BODs

Sludge production rate: 1.35kgDS/kg BODs

TR GRS : 3.0~3.5¢/L

Strength of mixed liquid: 3.0~3.5g/L

TR 5.0m

Water depth: 5.0m

ERAE 8 it
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Quantity of tanks:8 tanks

W=7 2\ SRR IR

Way of aeration: vertical surface aerator

AV BB 8 x 9000 m®

Total volume of the oxidation ditches: 8 x 9000 m?

K 715 B I 1] 5.1h

Hydraulic retention time: 5.1h

SEPRF AR A E N 35154kgO./d

Actual average oxygen demand: 35154kgO./d

SRS ONTE NV 45700kgO2/d

Actual maximun oxygen demand: 45700kgO./d

PRUETE L R P15 75 % &9 (SOR) 59410kgO,/d

Average oxygen demand at standard conditions(SOR) 59410kgO,/d
PRAETE DL K 75 % B 9 (SOR) 59410kgO2/d

Maximun oxygen demand at standard conditions(SOR)59410kgO,/d

B. THEE&H NS

Main equipments and parameters

a. L AERENL

Vertical surface aerators
B 16 & (Bt 2 &)
Quantity: 16 sets(2 for each ditch)

AR 132kw
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Power for each: 132kw

LT 25~35rpm
Speed: 25~35rpm
REEHLEAL: 3500mm
Diameter of the surface aerator: 3500mm
B 2.0kgOo/kw * h
Kinetic efficiency: 2.0kgO,/kw * h
b. K THESESS (D
Submerged Impellers(remained)
ik 16 &

Quantity: 16 sets
BALThE:  4kw

Power for each: 4kw

C. FEBNHEZKIATTHEAR

Electric adjustable inlet weir:
A% : L=3m H=0.5m
Specifications: L=3m H=0.5m
FALThE:  0.55kw

Power for each: 0.55kw

d. FLZ K T HE AR

Electric adjustable effluent weir:

$H&: L=5m H=0.5m
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Specifications: L=5m H=0.5m

BEAHLIIZE:  0.55kw

Power for each: 0.55kw

PRI A A AN 8 (P 588, B PLC F&if), ik AR AT 2% 1 7 e gt

HUHALEEE, P21 78 5805 o [R] I =5 8 BIRE 7K AL B0V S8 UE B 2,

e KRR — DTS T 50 NBEATAME , R BRI 15 B 40t P P4

W ARG, SeEETE, ERTEEHH P,

A proper dissolved oxygen quantity in the ditch is kept through
adjusting the speed of the motor of the aerator, which is controlled by
PLC according to the measured dissolved oxygen quantity. Meanwhile,
impact of influent on the dissolved oxygen is also considered. The
quantity of influent is used as a signal for compensation to save energy.

(6) £&yiit

Sedimentation tank

A BT R SR

Description of the design parameters

AR APTIE R IR RS BIR ST R 3 )5, #HRKa K IF
JEFHENTKAR,  H R e v ek - S N ie i, it rp gtk oK,
JATLHK, IhEERC TR, SR ZMANTEIE K, KHIEEKE
Wt 5 B NIRHRS . Rl B e 1/ ] .

A proper dissolved oxygen quantity in the ditch is kept through

adjusting the speed of the motor of the aerator, which is controlled by
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PLC according to the measured dissolved oxygen quantity. Meanwhile,
impact of influent on the dissolved oxygen is also considered. The
quantity of influent is used as a signal for compensation to save energy.

FERIHSH

Main design parameters:

BT PR KME Q wuwi=4.40m%s

Design flow quantity:Maximum in dry seasonsQmax=4.40m?/s

] LA - g=1.00m3/m? « h

Surface loading: =1.00m3/m? « h

A 8 Jii

Number of tanks:8tanks

ihte: 50 K

Diameter:50m

M BUKE: 4.5m

Effective water depth: 4.5m

{5 B A]: 3.35h

Retention time: 3.35h

B. THER&HNZH

Main equipments and parameters

S Ve R e M OB S B HEE S B .

Full bridge of pipe style girder sludge scraper and its accessories,and

scum scrapers and drainage etc.
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=€ 8 &

A - D=50m
HHLT)ZR: N=2X3.0kw
(7) SRRt

Sludge pump station

A B ZHUAN IR

Description of the design parameters

V5 U8 R N I RN S TR A AR T, SR 1 e A TTE L )5 U 20 i)
I V5 e Bl R IR T B E A R EE K, RIS R AR RTS8
FITH IR R g e e, /bS8 ——X . Bl
w3 6 AT RS RKERRRE, 16 - THRFERG IR
W59 o

Reinforced concrete rectangular tank is adopted here.Sludge
from sedimentation tank shall be pump into the influent well of
oxidation ditch by sludge return pump and into sludge buffer tank by
excess sludge pump. 8 tanks are set to match oxidation ditches. 3
sleeve formed mixed flow pump are installed in each of the tank and
1 is used for excess sludge drainage.
Bk AT P IR
Dimensions for each sludge pump station

K x % x 5 :5.2mx4.8mx 4.6m

FERITZH:
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Main design parameters:

EINH=e 40%~120%
Sludge return rate: 40%~120%
Fly5 e : 1.53~4.58m%s
Sludge return quantity: 1.53~4.58m3/s
HLEAE 8 JiE

Number of tanks: 8sets
FIRV5EE:  6240m°/d
Excess sludge quantity: 6240m3/d
EIKFE: 99.2%

Water contention: 99.2%

B. EERZNZH

Main equipments and parameters

a. [HislesR

Sludge return pump

[ 35 YR 2 SR FH AN 1 2 1 2 i B /K TR LT 5 KR

Non-clog sleeve formed submerged mixed flow pumps are adopted.
. 24 6

JE: 687m3h

#F2E: H=3.5m

HEThE: N=15kw

EBEAT
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Continuous operation

a. L[]

Electric penstock

HE: 8 &

FA%: DN80O

AT N=0.37kw

b. FRITIeR

Excess sludge pump

PRV VAR K AR ZERNE TSR G A BRI R A8
Non-clog sleeve formed submerged mixed flow pumps are
adopted.(Valves and check valves are equipped)

HE: 106 (Bib—F, 2688

ME: 65m¥h

PifE: 15m

A I)E: 7.5kw

TAERF(E] 12-18 /NB

Works time: 12-18 hours

RIEIKALARA, o PLC 12T KERIIT R, IRl 3l T3zl
Starting and stop of the submerged pumps are controlled by PLC
according to changing of water level , and can also manual

controlled infield.
(8) 15T
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Sludge buffer tank

A B ZHUAN IR

Description of the design parameters

Pl R 15 Ve AT RV Ve s T B gz bbb, F TS e SRR N TS e
L B G b, VB 22 vt DL R 5 e A S 4 Bl
TAERIE A Bz, s T R 8. N A B b
1EV5 R A -

Sludge is pumped to sludge buffer tank by excess sludge pump,
and then pumped to sludge thickening machine. The sludge buffer
tank is set to adjust time difference between the drainage of excess
sludge and the thickening machine, and bring convenience to
operation. Mixers are set in the sludge buffer tank.

FEEIHZH

Main design parameters:

Fi5eiE: 49800kgDS/d

Dry solid:  49800kgDS/d
BEYE T KER: 99.2%

Water contented in inlet sludge: 99.2%
HeE:  6240m3/d

Quantity of inlet sludge: 6240m?/d
AR 2 x1200m3

Total volume: 2 x 1200m?
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M 2

HROKIE: H=4m

Byl R ~F: B x H=17.3m x 17.3m
B. ZE WK NSH

Main equipments and parameters

a. /K MHiHEa

Mixer

WA =g
Type of equipment:mixer
wE: 28 (Fil &)
BEDIE: N=4kw
ORIz

Sludge dewatering house

A BT SR SR

Description of the design parameters

WISV AAAR, DA o SEAL B R, TR R . H T
[ i P L L R B B I 20 N B 5°d L WE ) N v 2

It is set to reduce the volume of sludge , so as to reduce the
scale of the following construtions and reduce investment.Civil
Engineering and equipments are designed for the first
stage,(330,000t/s), and the sludge feeding pumps for digestion tank

are also here.
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TR 5 T

Dimensions of sludge dewatering house:

£ x % x f&: 30mx 15m x 6.5m

FERIZSH

ISl &E: 49800kgDS/d

IRARTHTIS e & 7KE: 99.2%

witisieE: 6250m3/d

Design sludge quantity: 6250m?/d

witHiJeE: 830m¥d

Design sludge effluent quantity

Wi e T5 e & /K% 94%

Water contented after thickening:94%

WeHg it a]: 18hr/d

Thickening time: 18hr/d

LRI E: 1g/kgDS

Polymer amount: 1g/kgDS

H1 PLC #E 5 e Bt Je i L i K, 78] P54k .
Dosing and dewatering of the sludge is controlled by PLC and also

can be controlled manually.

B. THER&HNZH

Main equipments and parameters

a. WRYENL
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Sludge thickening machine
WK, RIS eIk gal

Type of equipment:screw sludge thickening machine

P& Rl 4% (B4 WRIEERIRBITHE LS
Quantity: 4sets (The 4™ one shall be installed later according

to operation requirement)

AEWERETI:  Q=100m*h

Capacity for each: Q=100m3h

LI : N=4.4kw

Power for each: N=4.4kw

b. BEJRIRFTIR

Sludge feeding screw pump

WAARA: WO IR R R

Type of equipment:eccentric screw feeding pump
AR 48 CGENGSERRIS Tl Z%E)
Quantity: 4sets (The 4™ one shall be installed later according to
operation requirement)

HEREANE: Q=60~100m°h

#fE: H=Tm

FLTh A N=3kw

c. V5leiXR

Sludge feeding pump
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WK OB 2RV 2R

Type of equipment:eccentric screw feeding pump

WRHE: 38 (ZH—%

LEWRAME: Q=20~30m¥h

#FE: H=28m

FHLDIZ: N=7.5kw

d. BTS2 LB RS

Polymer make up and dosing system

B M. A T ZRET A SOt E AR R St

Type of equipment:solid macromolecule polymer make up and
measurement dosing system

WEHE: 28

Bt RNGBUIZ 25 2-49PE/kgDS

Design parameter:dosing amount of macromolecule: 2-4gPE/kgDS
WAL

Equipments including:

« 1 TRt R E, B HR 2R OO 2k it e 2k
Ho

1 set of dry sokid screw form measurement unit,.including dosage
cabinet and dosage quantity monitoring equipment.

« 1 AMHTRRAZRE, &E 1.06m°, AEHNINEREIE, 6
TR e PR E L BRI, JERA AR ThRE . 2R
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et 28, I HA&ZHER L% B9 =5 8], BB SRS T A
& 1. 5m® BME G HE . i 25 0E I ANEB AN AR I R, B 2 A% 2
. WEUFEEENNTEERST.

1 dosage pot for pregnant solution make up with a volume of
1.05m? and made with stainless steel, water feeding accessories. It
can automatically control water level.Electric screw propeller mixer
unit and other accessories are needed here.Water is distributed by
distributor.When polymer is made up and the dosage pot has enough
room,the pregnant solution will be set free to the 1.5m3 dosage
pot.The dosage pot is made up of stainless steel and be of dosage
level control unit.A complete inner pipe system is included.

« 2 SEREMIFESONEMN THIME, BdfRREEE, 1%
REVEBAMEER] 0.1% 8T EYI I, B RIS E .

2 sets of dosing pumps are applied to invest pregnant solution.
Through a special mixing pipe, the polymer solution will be diluted
to 0.1%, and adjustable driving equipment is installed.

e. kMK, HBU e

High pressure flushing pumps are adopted for flushing

8- iLEWE RVARWENINE S

Type of equipment:vertical centrifugal pump

s 2 &

Oﬁ% 25m3/h

Hh [ T AR R BT ST e NCMEDRI
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it 50m
BHEIR: N=7.5kw
(10) JHAtih

Digestion Tank

A ZHUAN IR

Description of the design parameters

B AT Fo AR Ve BEAT o T A AL B, R FH PR 40 IR B e S IR R
PRI RS TR KA PR — P i, A RIREE . AN
Joi R o - HE A A IRV A e -

Digestion tanks are set go treat excess sludge to harmless
sludge. It make use of anerobic bacterium groups to break up the
organics in the excess sludge and made it stable.Reinforced concrete
taper shaped middle temperature digestion tank is adopted.

BT o R B e I — W AR R i

Design scale:civil engineering and equipments installation is
designed according to the first stage (330,000t/d) of the project.
FEEIHSH

k. 2 B

it 2

e 1[5 & 49800kgDS/d

Dry solid of the inlet sludge: 49800kgDS/d

P EIKFE: 94%

Hh [ T AR R BT ST e NCMEDRI
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Water contented in sludge: 94%
e Q=830m*/d

Sludge quantity: Q=830mq/d

YER AT LB 50%
\olatilization rate: 50%
el 5%

Sludge investment rate: 5%
K115 BRI IA): - 20d

Hydraulic retention time:20d
THAIRE: 33~35°C

Digestion temperature: 33~35°C
AR V=8000m?

Volume for single tank: V=8000m?
Az 20m

b = 33.65m

Total height of the tank: 33.65m
AH i FT: 1.54kgDS/m?3 « d
Organic loading: 1.54kgDS/m3 « d

B. THER&HNZH

Main equipments and parameters

a. V5lediiHtas

Sludge mixer

Hh [ T AR R BT ST e NCMEDRI
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HE: 26

BEBERE/: Q=3000m*h

HALThE: N=22kw

b. RREBLE N UERE

Gas collecting channel and safe pressure control system
WEHE: 28

(11) Sy EH=

Sludge Control Room

A i BRI

Description of the design parameters
AT H RS e BT . e ALt N VB AR B, RIE BT A L
RINZEAT . A ERIRGE M I SR e B

Fresh sludge is feed to and digestion temperature is maintained
to ensure the designed biological reaction condition. It is a two floor
brick and concrete structure and built together with boiler room.
NBEAGIER 3 6 (ZH—%), FAE4 1 &, HE0dE
2 6, HANE 1B, Je—K#ESHER 2 . #UKKREAS
RANHLIE F KA FAR FHAE 8847 55 - St by N B0 oK B
fr—6, e 90/75 Fik IR HUKAb FE 45 A 2= 15 e AT i i

There are 3 sludge circulation pumps  (1standby) , 1
compressor , 2 biogas filters, 1 biogas desulfurization tower and 2

sets of sludge-water heat transformers.Hot water is from the cooling

Hh [ T AR R BT ST e NCMEDRI
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water of the biogas engines and also form the biogas boiler room. 1
set of biogas hot water boiler is set in the boiler room and 90/75°C
hot water is made to heat sludge in winter.

VO e I T TR, B e i I — I TR il &
Design scale:civil engineering is designed according to the future
second stage,while equipments installation to the first stage.
T5eds i =P R~F: 24m x 15m

Dimension of the layout: 24m x 15m

FEEIHZH

He. 1)

ST RECE: Q=1095m3/d

Sludge feeding quantity: Q=1095m?/d

I et BT [a]: T=18hr/d

Sludge feeding time: T=18hr/d

et A TR] . T=18hr/d

Design heating time: T=18hr/d

T5eMFAE: Qma=1000kw

Heat quantity of the sludge: Qmax=1000kw

B. THER&HNZH

Main equipments and parameters

a. a5z

Sludge circulation pump
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WK O IRAG Ve2R

Type of equipment:eccentric screw feeding pump
WRHE: 38 (ZH—%

A& NE: Q=75~90m’h

#fE: H=8m

FHLIIE: N=20kw

Pl 720 ARIEH AR R B PLC BEAT B 3015
Way of control:automatic control by PLC according to the
temperature of digestion tank.

b. 5N g

Sludge heating heat transformer

B R B —K iR IAEs

Type of equipment:sleeve form sludge-water heat transformer
waE: 286

IR HARAEST: Qmax=600kw

WA InFT ). 18hr/d

TR iR B . Ts=30°C

Sludge feeding temperature: Ts=30°C

HARE: Td=33~35°C

Digestion temperature: Td=33~35°C

BE O HOKIREE: Twl1=90°C

Water temperature in entrance: Tw1=90°C
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A HOKIREE: Tw2=75°C

Effluent water temperature: Tw2=75°C

HoKH PR 72 AT=15°C

Temperature difference: AT=15°C

PR EER  DN150mm

Diameter of sludge pipe in heat transformer: DN150mm
PR POKEEE DN250mm

Diameter of water pipe in heat transformer: DN250mm
7 20 AR YR A e ) FHR AT POk E, B OPLC
EpvEcIP

Way of control: automatic control by PLC according to the
temperature of influent and effluent.

c. PRGN

Hot water circulation pump

WA A ELE

Type of equipment:vertical eccentric pump

WRHE: 38 (ZH—%)

REREE: Q=40m¥h

##E: H=8m

BALTIE: N=2.2kw

d. Jii s oK IR

Desulfurization hot water pump

Hh [ T AR R BT ST e NCMEDRI
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WEHE: 28

AEWEE: Q=2m’h

FAHLIIE: N=1kw

e. oK B KT 2% S B2 IK

Hot water distributor,hot water adjustor and expansion tank
WEHE: 18

f. AT eSS S i jEAs

Biogas coarse filter and fine filter

WEHE: 28

g. HAE LB

Biogas boiler and accessories

wRHE: 18 Goiign—2)

A% 0.7MW (BCAH M & ORI )

Specifications: 0.7MW(2sets of hot water circulation pump)
(12) vt

Sludge Tank

A BT SR SR

Description of the design parameters

Jer: 37000kgDS/d
PR~ : D=20m  H=4.0m

B. THER&HNZH

Main equipments and parameters
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a. K A
BWEE: 16

iZ: N=4kw

(13) 1SRRG
Sludge Dewatering House

A B ZHUAN IR

Description of the design parameters
Dige: Bei5 e B3 7K B 2RS0T AR AL A LA 5 PR AR A v 28
EAEMY, [RIEHE KA EE ) MCC3 515 It /KHL 5 &

Function:to reduce as much as possible the water contented in
sludge,so as to reduce the volume of sludge and make it can be load
and unload.MCC3 is built together with the sludge dewatering
house.

KA. KEZRGE R AN 57 TR 5 TR i KL s

Type: reinforced concrete frame structure

BT RUSE:  REE WIRE, Week e Ak — BRI
Scale:civil engineering is designed according to the second stage and
equipments installation is designed according to the first stage
(330,000t/d)

K. 1R

T i K HLP P R~ . 48m x 12m

Dimension of layout of the dewatering house:36m x 12m
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PP R ~F: 24m x 18m

Dimension of layout of the sludge shed:36m x 12m

it 24

HEYE T & 37000kgDS/d

Dry solid rate after dewatering:20~25%

BEJE S 7KF: 95.5%

Water contented in feeding sludge: 95.5%

HeE: Q=830m°/d

Feeding sludge: Q=830m?3/d

TAERTIA]: 16~24hr

Fi 7K JE i e 5 [ 2. 20~25%

Dry solid rate after dewatering: 20~25%

WA K JE e pHAR . 197-247 m3/d

Volume of sludge cake after dewatering: 197-247 m®/d

L& 3~4.59/kgDS

Quantity of polymer: 3~4.59/kgDS

e 3 G R IEBUKNL Voo . REaVlc E LB R4,
i /K 5 BT5 Pe H 2 & o shiR ek blic £ E M .

3 complete sets of belt filter presser,dosing pump,polymer make up
and dosing system.Sludge dewatered shall be removed outdoor by 2

SCrew conveyaors.

B. THER&HENZH
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Main equipments and parameters

a. T5iefii /KL

Sludge dewaterer
BB R IENL S A R L & s
Type:belt filter presser and accessories

waE: 38 (5 3 GMRIELREITIHIL %%
it S

BALALBERE /). 22mé/h

Bt TAERTE]: T=18~24hr

i

Tw‘ﬁ' (U 25m

\s7

Belt width:2.5m

B KE: 95.5%

Water contented in feeding sludge: 95.5%

H &K% 75%

Water contented after dewatering: 75%

FHLII%: N=30kw

FE 7 2 AR TS Ve I K g Lu 9 S Bsoin &, 78 A] T30
HAE

Way of control:Dosing is automatically controlled according to the
water amount,but it can also be manually operated.

b. {5eBEEER

Sludge feeding pump
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WK O IRAG Ve2R

BEHE: 46 GRS HRIESERRE I 2%
Quantity:4 sits(The 4" one shall be installed later according to
operation requirement)

L& NE: Q=10~25m°h

#F2E: H=30m

LD : N=7.5kw

c. MPE/KIE (H LB BEIE )

Flushing pump,to flush belt

WA TAELE

HE: 36

ME: 25mh

PFE: H=45m

HEDF: N=7.5kw

d. BN OHELREE g

Compressor: to adjust belt

e Bah s EL

Type: mobile compressor

wRHE: 36 CGE=6MELHEN 25
A &: 0.1m¥min

Air quantity: 0.1m*/min

J£/7: 0.7Mpa
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LD : N=3.0kw

f. ZRBEH % LB R 5

Polymer make up and dosing system

e M [BARR IR = 70 5 200 H % St EROn R 4
Type: solid polyacrylamide Polymer make up and dosing system
WHEHE: 28

Wit S KNMEBZH 2 & 3~4.5gPAM/kgDS

Design parameters: polyacrylamide amount3~4.5gPAM/kgDS

[Z&: Gk

1 TR e Ui R B, A28 A 240 i e ke
1 set of screw measuring unit including polymer cabinet and
monitoring unit.

« 1 MHFEEEEC 2G5, A 2.0mS, AR E R, A
BRI PR B KN, IR RA AR ThRE. =3
Il 22, JF HARZGHEA 2 asn), BRRE SRS A&
3.0m? FAH 245 . it 2450 e AR AN AR il i, FLA 2 A i 3
A LA e A E R G

1 dosage pot for pregnant solution make up with a volume of 2.0m?
and made with stainless steel, water feeding accessories. It can
automatically control water level. Electric screw propeller mixer unit
and other accessories are needed here. Water is distributed by

distributor. When polymer is made up and the dosage pot has enough
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room, the pregnant solution will be set free to the 3.0m?* dosage pot.
The dosage pot is made up of stainless steel and be of dosage level
control unit. A complete inner pipe system is included.

<2 BREVIIFERINEM THRINERE, EdRRESE, ¥R
EYNEBMRER] 0.1% KIS, BA ARSI 3EE

2 sets of dosing pumps are applied to invest pregnant solution.
Through a special mixing pipe, the polymer solution will be diluted
to 0.1%, and adjustable driving equipment is installed.

9. TR IEmIEyL OKF2%38)

Non-axial screw conveyor(horizontal installation)

WA HME: D=400 L=20m

WEHE: 18

HEDF: N=5.5kw

KL N URENL 1 &, &ZEEHN 3T, HTRKN%
SRS
A 3 tons suspension crane is set in the sludge dewatering house, for
installation and maintenance of equipments.
(14) BSHH
Use of Biogas

A BT SRR

Description of the design parameters

15 /K AL B RLRE A B 2 i) 35 Y8 AE T AT N EAT IR SUH AR = 22K
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EIHAEI IR A ANVE SR, AR TR IEAEEA,
SHTHKER BRI SRS HPLA . B £
RAMIRRERIARE . LLN AR Z 10 SOR ST
Biogas produced from the sludge digestion tank enters into the
biogas holder after desulfurization, and the cabinet is used for gas
storage and adjustment. Biogas is used in inlet pump station, air
conditioners in general office building and biogas boiler. Excess
biogas is incinerated in gas torch. The usage of biogas in winter and

summer and its heat balance drawing is set below:

SHEAE
Total amount
9138Nm?/d
s KR
for screw pump
\ 4 \ 4 \ 4 \ 4
S00kw | sa- k3L AR IR | | BRUA
‘ Biogas engine Biogas boiler Li-Br Engine Excess gas
6187Nm?/d 1433Nm3/d 900Nm?3/d 618Nm?/d
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40% 85%
] R Rt
Usable excess heat Available heat
1237*10%cal/d 609*10%cal/d
PN FAEN
Heat loss Heat loss
10% 10%
\4 \4
HARTS e 7 e
Heat demanded for digestion tank
1661*10*cal/d

B 721 ZFASHHERTEE

Chart 7.2-1 Heat Balance of Biogas in Winter

HEAE
Total amount
9138Nm?3/d
T Hish K=
for screw pump
S00kW | 5301 B WALSIERILA | | RIS
p A T Biogas engine c) Biogas boiler Li-Br Engines Excess gas
6187Nm?3/d 0 Nmé/d 1400Nm3/d 1551Nm3/d
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4—
AR 10%
AR A A ol ] F
Usable heat | Available heat
1237*10%cal/d 282*10%cal/d
A5 e 7 v
Heat demanded for
> digestion tank
831*10%cal/d
B 7.2-1 EZFESFHERFEE
Chart 7.2-1 Heat Balance of Biogas in Summer
FERIT S

MRS E: 9138mé/d
Total biogas quantity: 9138m?/d

B. THEE&® IS

Main equipments and parameters

a. fit=sAE

Biogas holder
B BT R
Type: soft membrance dry biogas storage

wWHEHE: 18 Gaiiin2 &)
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Quantity: 1set(2 more sets will be installed in the further stage)
7 3000m3
Total capacity: 3000m?
PR IA]: 7.9hr
Balance time: 7.9hr
TAEH77: 0.004Mpa
b. Akets
Biogas torch
B R SRR e B
Type: Steel structure biogas torch
WEHE: 18
HA%: 500m°/h
7.3 BPEt

General layout
731  FHEAE

Layout

T LT AR A PR A TARHARA AL, 57K AR BE 5z ] o b i AR
40.0277 AW, — AR 21.4290 AU

Qing Shan Hu Sewage Treatment Plant lies to north of Dipai Trough,
and totally occupies an area of 40.0277ha, while 21.4290ha in the first
stage.

FES AR XAR ML B AN KT PEITAET . 2595 K0
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FHIE, ZEEA . PO T AT, EeieK) R R BB,
BT TV PR X BT, DA S-S 24 50 S5 40 i 3 M

There are two doors set in the east part of the plant, which is
adjacent to road: west door and north door. The two doors are both joined
to fore-planned road. As main entrance, the west door is near the area in
the front of plant. The north door lies near to the sludge area for
convenient transportation of sludge and dosage etc.

25K: | X ERK I K E P gtss, IO E M.
129 DN200 H)EKKEEDBE, %K EIELE] WK, LUk
RTEBI KT, FFAKE T E.

Water supply: tap water is supplied from the municipal water pipe
net. The diameter of the general pipe is 200mm and forms a circuit to
meet the demand of fire control. Measurement device is equipped.

Hok: | XK ridlseot, T XKD EEHEANT X
ORI, HRSETH AT 5B T T K — R B, | XKy
=ARGHEE] IGHEA .

Drainage: Rain and sewage are drained in separate system. Sewage
in plant flows into the inlet pump station, and will be treated together
with the municipal sewage. Rain will drain to the Dipai Trough through
three independent systems.

74 &R

Design of Altitude
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F57KACEE ] SEPR B H R A R F3E, mREERAN K.

There is a relative plan landform in the sewage treatment.

RIERHE BBk, RFARA R HERIKA Y 16.0 K, ZE
JETG KA BE IS AT 2 P A 8 DUTEB /K AL 17.30 K.

The design control water level is 16.0m according to the original
preliminary design data. The final level of the sedimentation tank is
confirmed at 17.30m in consideration of daily operation cost.

PR IX B R bR, 5 RE JE R LT e B S R SR ) R [l A
A2 TRV, Whe ) X bR s 17.50 K.

The average ground altitude is 17.5m in consideration of the height
of dam around, hydraulic flow and earthwork balance.

T /KACE ] K B K IR IR TE & 2168 K, SEfE JJii B S0 T
B, BAKCKHR 2.34 K. ARIESTRAAEE RAIZIT A5, Piibds
P E TS, KT IHRE J1mik s e, R HIALE S A REFELT HEE M .

Sewage is pumped to 21.58m within inlet pump station, and flows
naturally to the following treatment constructions with a total hydraulic
loss 2.34m. Sludge is transferred in pressurized pipe tp prevent from
clogging. Pumps is located near as possible to sludge drainage place.

SAGFY R AR B DL

Altitude of each construction please refer to the attached drawing.

75 MEBiE

Other Facilities
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(D sk TH
Transportation vehicles
/5% 5.0-7.0 M 5
Sludge truck 5
HHRMHE 1%
Double function truck 1

i 26 20 i 1 %%

Hoist Truck 20tons 1

NI 3

Mini bus 3

&t 10 %
(2) J#Eif

Communications

FELREHEN IR EILE, WE —& 50 [T/ Re M i ih A 4%
AN, FEIIAE LA EFYNEBEIEHL, IR EHL 30
0

A telephone exchange station whose capacity is 50 branch
exchangers is set in the general office building. 30 branch exchangers are
installed in main offices.

(3) fbi=
Lab

i = AR IR N, WAATSKI TS V5t =. BUtH =,
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WA= BOD =, X ath=. RP=. ZhamES.

Lab is set in the lab building, in which there are sewage analysis
room, sludge analysis room, pre-treatment room, micro organics room,
BOD room, instrument analysis room, balance room and dosage room
etc.

(4) HLE

Machine maintenance

FEATT AKE BB B BT, EIE, KAEEEHLRG
& ML FRABH, Rk KB 3% A A e & 2 BRI 2 il

8

It is responsible for the maintenance of pumps, blowers, motors,
valves, pipes, sewage treatment mechanical machine and other
accessories. Maintenance of special large equipment rely on the social
service.

(5) HiBhMER IR

Accessories

AR5 [ S A ) IR 7K AL 38T B s S SR B S e 4% e it b
#E) (CJ31-89), T LLy5 /KAL) TAEAUALEL 33 77 m¥/d, mMI#N
100 3 m¥/d, IR i s S e Tt AR LR SR TR O

Present scale of Qing Shan Hu Sewage Treatment Project is 330,000
m3/d, and in the future it will reach to 1,000,000 m3/d, and area please

refer to architecture design.
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7.6 BT RH

Notes For Architecture

AR TRER SR oy AP A Bl AR 7= R 73

Architecture design is made of two parts: Production buildings and
assistant production buildings.

AR T AR Y T 2R R e T2 Bkt AT it T

F T B AR — 8

The architecture design of production buildings is based on process
design. Refer to the architecture drawings and the list of buildings.

WimERA G E G VBTN, HEERRBRT 2R
Y W AT B BRI 45 SE R AR 7 A 2 Y

Assistant production buildings include: general office house, garage,
storage and machine maintenance house. Design of the assistant
production building is based on the opinions and demands of owner of the
plant, and to meet the real requirement of the process production.

GZatEEFmERE . g5, foiEhlE. TG, IR TEE
INAZEER S H . HASLIRE 250 m?, &% 260 m?, HETEE 4
i), Z=iANL5E 180 m?, B LIR=E 95 m?, il 85 m?, H.Ohsiil = 125

m?, &G IR AMAIGEBE S . AR 2545 mP,

The general office house shall include: lab, dinning room, center

control room, dormitory, etc. The building area is as following:

Lab: 250 m?
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Dinning room: 260 m?

Dormitory: 4 rooms

Refrigeration machinery building: 180 m?

Bathroom: 95 m?

Meeting room: 85 m?

Center control room: 125 m?

Office and Activity room etc

Total area: 2545 m?

FLE e st B4R R —

Other assistant architectures see the drawings and list of buildings.

EWAHMRE R Jbnitt . SMVEIR IR GG S R AMERT KRR, 5
PG AE B e BURR AR

Outdoors fitments adopts medium standard. High quality painting is
chose to paint the outside of the walls, except some part pasted with
granite or aluminium plates.

B KK 1| brife, &Ry .

Il standard is adopted in waterproof of the roof.

SMET TR RAROSEE & TH .

Doors and windows outside adopts colorful aluminum alloy.

) — WK

' ZFK EHMA | B LAY i
1| HHES R 3K R by 404 R AE SR
2 eV N 478 — )2 X A S
3 TSR IEH = 810 = WEHESL | R —)2, M b—
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JEFNRERR
4 15K E 785 — e HE L Vet 650 m?
5 1448 e il 323 —z A I AE B2 AR
6 2#78 L 153 —z B A R AE 42
7 LRtk 2545 | =2, RE | ANHTRAELE
— =
8 TP A 468 —z B R AE 42 1 159 m?
9 GIREES) 314 —z B R AE 42
10 1B 30 —z fitt IR 4514
List of Buildings

No Name Area Structure form Layer

1| A AR IR by 404 Reinforced Single

2 TS URIRAENL 478 Concrete frame Single

3 TSl = 810 Structure Multi-layer

4 VN VI 1N 785 Single

5 1#78 HL 323 Two layers

6 2475 FL 153 Single

7 LREkE 2545 Three layers

8 R E 468 Single

9 HUEZTA] 314 Single

10 WHEA 30 WE IR ZE ) Single

7.7 GBIt
Structure Design Reference of Nanchang Qing Shan Hu
Sewage Treatment Plant
771 BRI
Reference standards
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| S AR BAT S AL v RIS S % T ML BR B S AR it Bk

The latest edition codes and the dates provided by other specialties.
772 HURIEDL

Geologic condition

(AR ) 0I5 1 DU 1 BT RUR , AEIX BN P IR

Subgrade survey report has given a description, we don’t detail here.
7.7.3  FEEFVIRIGEE R S HEE AL T %

Structure Method And Subgrade Treatment Of The
Main Buildings(Houses)

ity PR BT B TP 23— 8

Structure method: See list of buildings of design explanation.

ML AL PR T 5 SR I EE, B G)-1 2 DA B A2 iE B,
BB AR, 3 EHRE, SR8 AN T 0.96,

Subgrade treatment: plan to select the permutation bad soil precept,
in detail, clean out all the soil up layer 3-1 and exchange it with grits
and rocks. The grits and rocks must be layer-tamped and the tamped
coefficient Ac>0.96
7.7.4  FEMFYHGEAER, BUEREE, g5

Construction Form And Subgrade Treatment Of The
Main Buildings(Tanks)

7.741 4&Ak¥y  Oxidation Ditch

SETH R SFZ) 120m*32m, 3R 5.5m, #i b 3.1m, #H8F 2.4m, 3L 4
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2 CREAMMD, WCRAFHKESS, NITERER, 5. Ty
HOT R BER T NG-1 Bk okt FRbUnl % — & S BT o T
2, (HZBUR B B8 B 7K A e, 9 3B KAz [ B 3R AN T 0.5m.

The plane dimension is about 120m*32m, the depth is about 5.5m,
the upground part is 3.1m and the underground part is 2.4m. The
oxidation ditches have 4 groups and each group has two tanks. We plan to
select the ward off water wall structure form for wall and select the rigid
bottom. Self-weight prevents flotage. The field is plane and the subgrade
is layer (-1 (powder-clay), so the earthwork can be dug according to a
certain slope. Artificial precipitation must be done while digging and the
level of groundwater must be declined to the plane 500mm under
concrete cushion.
7742 &yl Sedimentation Tank

R SE A ©50m [EGE, #h b 2.24m, iR 2.76~7.26m, #,
KRG A TN FJ 254, BERR A5 0 C40, HI ©400mm [TE
ARG, BTt E IR N o@-1 Zh L, Fbialie—E
RIS R AT OO, BRECHEE@RE L, ZE RN, S/KEF
B, BKMEsR, HEAEM, it T 550 R BUAT 58 R R KR i, 1B
FEAE IR IR .

The plane diameter is about 50m, the upground part is 2.24m and the
underground part is 2.76m~7.26m. We plan to select concrete tank

structure prestressed with unbonded tendons. The concrete class is C40.
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We plan to select ®400 pile foundation to prevent from flotage. The field
is plane and the subgrade is layer 3-1 (powder-clay), so the earthwork
can be dug according to a certain slope. However, the bottom of tanks is
closed to soil layer @ (silver sand), the layer @ has abundant
groundwater, the infiltration coefficient k of soil is big and the
groundwater received pressure, so reliable measures must be adopt while
digging.
7.7.43 JE4kit  Digestion Tank

AL 2 4. P EAZ 20m, Hb 34> 28m, HFE4 5m.
THRIR B TC A TN, J Kb S5 0« FUR A 0800 #i 2 fik . ik 2t T
A1 A T5 FFZ IS e 25033 = i T 7K H R B AT SE 4 it

The digestion tanks have 2 groups. The plane diameter is about 20m,
the upground part is 28m and the undergroud part is 5m. We plan to select
®800 pile foundation. Much attention must be paid to groundwater and
reliable measures must be selected during constructing pile foundation
and digging.
7744 KM EBEKZE S Coarse Screen And Raw Sewage
Pumping Station

PR TZ) 25m*35m, BRIy N =R g MR, BEKER
TR, Wbl . MRS, BEARIRTHR Oy Aok, R4 8 K,
PRI LA o FERA AN 5 BE /KSR TH SRR IR W i 4 5% —1E . W& N5
(Om*32m) AN e HE SR 4 My, FEARERA . AU B Al DL 2 PLiF
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TR, WMFTEELIE-1 Em R L8R I E . EEGUR A BEOTZ,
e R B 238 7K F e

The plane dimension is about 25m*35m,the building is made up of
three parts: coarse screen and raw sewage pumping station are
underground tanks, the depth is about 8.0m, and it is reinforced concrete
structure. A stretching slot is set between the coarse screen and the raw
sewage pumping station. Reinforced concrete structure and raft plate
foundation are adopted in the equipment house. The building’s
deadweight can counteract the flotage. The subgrade is layer 3-1
(powder-clay), the foundation pit can be scooped according to a certain
degree of slope and measures must be taken to reduce the level of
groundwater.
7.75  BifEE

Method Of Anti-Corrosion

(HEh#R ) PRt A e B gk, ARE (b 1
BHRE ) RKRIRARK KL, K2 N R R R, At
RIBEAE, AR IR B9 AR S — R A §E e

Subgrade survey report said: the groundwater is a bit caustic to
concrete. According to the code, We plan to reduce the ratio of
water/cement of concrete, enlarge the protective thickness of the main

bars of concrete structure and painting to prenvent from corrosion,etc.

776 PUEwRIT
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Seismic Design
L SIS B NN AT W . IR B B R i
it o
According to the code for seismic design of buildings, all the
buildings’ Seismic fortification intensity is 6 degree and corresponding
measure are taken.
7.8 HSWIT
Electrical Design
7.8.1 UK LR
Criteria And Design Range
AR TTRE FZARYE LN W w3 T Bt
The criteria of the electrical design for this project are as follows:
7811 5EX TEF X B &M E A B A E
Requirement Chinese Design Codes
7.8.1.2 WeEER (FERSWLE) The Requirement Of
Employer(Meeting Minute)
7813 TITZH®RHER&EITHEE Data From Mechanical
Engineer
A LEBREEAET K) i rsh /1 B, 10kv fiEe
A AEARBCTHEEZ N
The electrical design includes all power and illumination for whole

wastewater plant. The 10kV power source line is excluded.
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7.8.2 Futar 4 S A L LR
Load Class And Power Source

AR5 K AL B 2 B SRAR g i K AL 3 R B, AT
o H AR AR 6 72 O — A

The load class of the project is class 2 according to the process
requirement and importance of the project.

PR P % 10KV FLIEAL L, 9 2 A 20 01 5 B VL2548 P e A vy
HTAL FL ik

Power source are from Jiangfang transformer station and Gaoxin
transformer station respectively.

7.8.3  JHH
Load

AR LR A0 A H U A 1 R AR 380 AC220V/380V . S HLAY
B 4302KW, fHHA R 4102KW. THEFifT 3213KW. £ TGD D54
2 JEAE D) 3448KVA.

The rated voltage of all loads shall be AC220V/380V. The total
equipment capacity is 4302KW, the operation capacity is 4102KW, and
the calculated power is 3213KW. After reactive compensation, the
apparent power is 3448KVA.

7.84 ZRHEARGIT
The Transformer And Distribution System Design

RAE 4] S A E M T2 A0 2 X s i &) 7, 0% DY s
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10KV/0.4KV 7% Hi i

Totally four transformer stations should be built according to the
general layout and process function partitions.

I#AR W I AE BE KR I, fE94s) 10KV BCHL AL, (A 4
DTG KA U A P X 8 28 A — 30 0 A A4 X % ) A P B o

1# transformer station shall be located near the saw sewage pumping
station. It is not only the 10KV power distribution center but also
responsible for the power distribution and motor control for whole
mechanical pre-treatment section and part of the biological treatment
section.

2# A2 B IR EALV SUTIE L ], S DT AL AL BE X R 4% it
HL K Al o

2# transformer station shall be located between oxidation ditch and
sedimentation tank. It is responsible for the power distribution and motor
control for the rest part of the biological treatment section.

3# AL AR VS YR B KHLGT, S STy T Ab B X B A B e e 4%
il o

3# transformer station shall be located beside sludge dewatering
room. It is responsible for the power distribution and motor control for
whole sludge treatment section.

At AR X, TR A RS AR I B A L .

4# transformer station shall be located within civil area and is
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responsible for the power distribution for civil utilities, e.g. synthetic
building.

10KV Ao HL R GRS R 7 Bra S 2, WRHERIRZE TR . i
HR RN TAE, HoE&H. 10KV HIEE 14728 st DOSUR Un) 2#~
AH73F F b AR R

The 10KV distribution system adopted in the project is a divided
single-busbar system, the busbar is divided into two parts and linked by a
liaison breader. The two power source shall be in operation
simultaneously, and stand by for each other. The 10KV power shall be
radiated to 2#~4# transformer station from 1# transformer station.

1#~3# WHUS RN G BER. 4. 20783 AC220/380V ik
JEONR FH SRR 2y B 20, WRHIBRIT R . PR E As AN TAE, &
AR B RRZR Il . SR L S AR R A — M — %%, AC220/380V
IR AR B RR 2l 7y Beaah 2k, weBRHBOT ¢ A Bl i — G AL IR 4%
AC220/380V I MR L RFLR S5 2k . T LI A

There are two transformers in each transformer station except 4#
transformer station. In 1# and 2# transformer station, the low voltage
(220/380V) distribution system adopted is divided single-busbar
system,i.e. the busbar is divided into two parts and linked by a liaison
briaker. Under normal condition, both of transformers shall be in
operation simultaneously to supply power to both parts of the busbar, one

for each. The low voltage(220/380V) distribution system adopted in 3#
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transformer station is single-busbar system; one transformer is in
operation, while another is spare. There is one transformer in 4#
transformer station, therefore the low voltage(220/380V)distribution
system adopted is a single-busbar system.

For details, see the attached drawing(D-01~D-05).

IS R GER H AAR sty O R T80 A . 3 LB

The low voltage (220/380V)power shall be radiated from each
transformer station. For details, see the attached drawing(D-07~D-11).
785 HAfEZI RGBT

Motor Control System Design

ATRRTZU& 2 At 7, Blh MCC Bt Rl i3l
Gy h AL . A BNL R B S R IS T30 PLC HETM
FrdzE i 730, 1 MCC i R B I B 55 B AR, M ik “ Aty
—gth” S, mAERTH PLC ¥, HtHLE a] SR sh s )
I R Bt i B st AR Bk “ T —1F—HE3h” IR, A
A PLC 4, Ta nlfER b SEi T3] . T hil{i AL &
gl N, BRI ATIN A Ef th PLC E 3hiEH .

For each motor, the power shall be supplied from motor control
center(MCC)located in transformer station or local control panel/box.
Each motor can be controlled on local panel/box and /or by PLC.

There will be a local operation box (“OB”)beside the motor to which

power is supplied from MCC. On the front face of the OB, there is a
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Remote-O-Local switch. When Remote, the motor shall be controlled by
PLC; when Local, the motor shall be controlled manually on the OB.

There will be a Manual-O-Auto switch on local control box(“CB™)
for the motor to which power is supplied from MCC.

The motor shall be controlled manually only when commission or
maintenance. Under normal condition, all of the motors shall be
controlled by PLC.

P2 . KO . RBEAL. V5 YRR A /KBS B 2% 1 337
P AR bE T 2R 1R

Some control boxes shall be delivered with plants such as screen
plants, raw sewage screw pumps, sludge thickening machine and sludge
dewatering machine, etc.

786 TEUKEM
Type Of Main Equipment

10KV H g S pfie A o B e Jm Ae T oAl JFocik | s
e, ORI E R R E LR S E A ORI T — R B e IR e
Ho

10KV switchgear is metal clad center-located withdrawable type
switchgear. Vacuum breaker shall be enclosed in the switchgear.
Intelligent control devices that integrate measurement with protection are
also adopted to protect the 10KV voltage system.

AR T s R F B R E B A8 2T 3 ) AR TR Al o
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Transformer is cast-resin type transformer.

10KV 5 Gt ELIAL 2 il A ER A R e A ey DT 50 2 LV HRL U
B, BoiE CVETRR o440 & Ha it

The intelligent type high-frequency switch DC power set equipped
with imported lead acid maintenance-free storage batteries is adopted to
supply power to control and operate the 10KV system.

ORI AR 20 Gl =) JFoRME, JToe. #efmds . #A4k
A Ik SR R IP AR SE Y F R 44 L

The low switchgear is withdrawable type. All circuit breakers,
contactors, thermal relays, motor intelligent protection devices equipped
inside the switchgear are manufactured by famous companies.

FUONZIEHIBC AR . WM BRAEAE . AR DR A ) A
ISR IR A A, B3P 454% 1P65.

The body of outdoor boxes such as distribution box, control box,
operation box and junction box shall be made of PC(polycarbonate), IP65,

and manufactured by HENSEL.

787 WAL LEH X
Installation And Cable Laying
RGO . AR (R K FHREANE LA, RN S AR (A
K P IE AR [ €

Floor mounted swithgear and control box shall be mounted directly
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on channel steel, fixed by bolts.

FUONARRIEC AR . IR BRAEARSE — BOR I SCBE, R T
M7 SEBR TG R B R 222 72, SO ER T A B

Generally, the outdoor boxes such as distribution box, control box,
operation box and junction box shall be supported by bracket, or they can
also be mounted in other way according to site condition. The bracket
shall be anticorrosive treated.

= A LR SV A AN E s, FZRIE M YAV ABLRT YIKV
IR IR R LIR A 2 5 S WP 6 v R il FL R

Inside cables shall be laid through cable trough or pipes. The cable
shall be YJV type (power cable with cross-linked polythene insulation
and PVC jacket) or KYJV type (control cable with cross-linked polythene
insulation and PVC jacket).

AN RGR T RV A O, S A SR R A 7 I B
HLAE MR N BB L R MR AR08 T I 8 B 0 Jo M R e B B AN AR 2, /L
BiORIPE . RSV A TR DA SR R S5 R FH AR AR AR

Outside cables shall be laid through cable trough or concealed pipes,
except that some shall be laid through cable trays or exposed pipes at part
of structures. The cable trays shall be made of anticorrosive treated steel
or fiber glass. All of the pipes, brackets and earthing wires shall be

galvanized.
7.8.8 4 S SE R BRI T
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Earthing And Main Equipotential Bonding

AR TAFM ARG IR SR G R 48, et ffEA K
T 1 BRER.

Earthing system shall be adopted in each transformer station for
working and protecting the electrical system, the earthing resistance shall
be not more than 1 Q.

TE AL U AN 3 BT F) 1E 28 A 5 PR YR Y B 53 9 1 AN 55 FRLAV O
FAHER 1A, e SERAL, 38N B F i b e [ 3 22 42

At each building and structure, repeat earthing and equipotential
bonding shall be adopted. Repeat earthing shall be located in power inlet.
While equipotential bonding means that all metal parts such as equipment
shell, bracket, pipe, etc. shall be bonded together at the equipotential
terminal box, so as to lower the prospective touch voltage to the safe
value.

7.8.9 By Kid B R R
Lightning Ptotection And Overvoltage Protection

DB b PR RGN R S 0 v T A A R R, AE
10KV BEZRAL, 10KV 14k, 220/380V BJ2k DL K IR 37 F s ik 46 A 22
B RO B . A R PR B R S A B R L .

Overvoltage arrestors shall be installed at 10KV busbars, 10KV
feeders, 220/380V busbars and local distribution boxes to avoid the

electrical equipment damage.

Hh [ T AR R BT ST e NCMEDRI



F LG KA FE ) A2 Ak )25 ¥t Optimized Preliminary Design of Qing Shan Hu Sewage Treatment Plant

AR G RN B TR S S B HGE, 32 B SRR 37
PRDIE .

Lighting protection shall be adopted at main buildings and structures
according to Chinese design code and local meteorologic condition.
7.8.10 MHIIT

IHlumination Design

INe ARG IX = A BB ADOG AP N E, A7 IR s s
AT BN TR TR DGR RE B

Fluorescent lamp shall be used as the main light source in office and
civil area, while mercuric and/or sodium lamp shall be used in production
area.

JIXE R BIEH] 6m AT ATBRAT, DGR ENAT . [ X R KT 23 e
7 AN Rl g XA R, SR BT ) E B

For road illumination, the road lamp with 6m-pole and sodium light
source shall be adopted. The light power shall be supplied from
transformer stations and warehouse where road lamp controllers can
control the road lamps automatically.

=AM FUIR I8 5 22 B R A

For outside structure, illumination is designed according to
requirement.

AP F il 25 E B P BB R B, BRI LS N 2 AR

For the important place, e.g. transformer stations, emergency
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lighting shall be designed to ensure safe escape in case of power failure.
7811 HE
Others

TR AL FRIX H, Kb B 5 X B HE BT R R B B S5 2 Bl 7R
HBURH L ) B 4 e

Within explosive atmosphere in sludge treatment section,
explosive-proof measure shall be designed in accordance with related
Chinese code.

MRYE N FEEK, A THE 10KV B FLGG A& AR sl 8 5 18 1 Lt 7
B o

According to the requirement of the employer, spare space is
considered in 1# transformer station and each transformer station.

J DX S G N AR TR X 32 B s RN LA B i R, &) i
— G4 100 [ THIFEIE S HAL

Telephone sockets shall be embedded in rooms in each building. A
100-set programmable telephone switchboard shall be installed for the

plant communication.

7.9 HIMUAREZER RGER it
7.10  HINAR KR RERTRTT

Automatic Control System And Instrumentation Design
7.10.1  wTHREE Mt Va
Design Principe And Design Range
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1. HEPCGRBTHKYE T 2HERE 7 2 R 23 BE RGN ERIFH 18
J9K AT E R BRI AT IR 0L, 45 E BIEDCRAT L HIRS sOF R
PEAH BT E AT T
According to the process scheme and requirements, the sewage running

condition should be considered during make the automatic control system

and instrumentation design. It combines the feature in automatic control
system field and correlative design criterion.

2. Bitva
7 L ZERTE AT RGN, JoRET:

According to the technical process requirements, automatic control
system design is finished.
(1) ZLZRARNE BERRAL. RS IER .
Based on the process flow diagram, we configure the necessary
instrument. E.qg. level, flow, pressure etc.
(2) AERICR ST BT 5 BEIE RN
By using PLC, it collects process parameters of the whole sewage
treatment plant, electrical parameters and information of operating status
of equipment.
(3) MR AW HISITER A TR T ZSH R K, WKE
SEESUHE IS EYN REES P
According to the process requirement and the electrical equipment

demand, automatic control and adjustment system is set up.
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(4) F R FEHEE BN RS .
It composes of two-level control system and communication system.
(5) WfRTTEER ) IX 220 i AL AR R 4
The closed-circuit television system is equipped in part area of plant.
(6) XF&RaHEN I BB A P B T s B D Rl R e
The guard against theft and alarm system is equipped in the important
department of plant.
7.10.2  FEH| RGERILALES R G T
Automatic  Control  system  Structure  And
Communication
R R R HE R R G 2 R G Rz ) = e P
UL PLC Fubdipk, [R5 E R & Aifthol, e PLC
Tui MR E AN /0. HhiE s g I EA N IREE, #I
TUERREMAL . ARE TAE, MARZA Bddm 7 KRGl dett. Mk PLC
N AR B SRR G REAN A% LB
The integral computer control system is applied to the design, it is
composed of monitoring and controlling computer, programmable
controller in local control panel. And considering that the difference of
equipment distributing, part programmable controller applies the
distributing 1/0 modules. When monitoring and controlling computer
occurs fault, each programmable logic controller all can work

independently and stably. It improves radically the system reliability. If
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we adopt the control system which main body is programmable controller,
the price of system may probably more expensive.

“ERBEE AL TSR BN oS E, ETTE
P T oA B POl s, METHENLA 2B AFThRE, Wbt
AN, HEVLEA RO E R, TEHHL, 5%,

The two monitoring computer seated in the central control room of
office building, two redundant computers are equipped in different
function. If one of them is in failure, other of them still works
independently. Each computer is equipped in color monitor, printer,
keyboard, etc.

28 B L R Gl I @ TR 28 R B K ) & L2 R T

28, RS T BRSBTS B W B EEE 3 AT 04
WEFE L WAF, XKL ZSHM a2k, i i fp s i A,

RGNS, ALBUMELEHZH, & ML T ikiRE
4, CRT W EML B~ &) sh&mfE K, RO e n & TR T ZhER,
W ANSSHER, BAMLER, HIERSEMRE, TR
EC s B RGO B B 10 & AR e oD P ) 3T A L Ok
E, JFRER R ZRATHL

\

By data transmission and communication in the whole plant, the
monitoring and controller computer receives process parameters of the
whole wastewater treatment plant, electrical parameters and information

of operating status of the main equipment. These data and information
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will be stored. analyzed. treated. For varies of process parameter, it
presents their trend chart. By simple keyboard action, we can do system
function configuration, modify and set online parameters, make
instruction to lower control system. The monitor may display visually the
dynamic flow diagram of plant, and enlarge partial flow diagram of plant;
it displays dynamic parameters and trend graph, and produces
automatically many kinds of reports, these report and chart can be printed.
After the process or electrical equipment started, if there is a failure on
site, the failure report will be sent to the monitoring computer and alarm
with sound, print and classify fault records.

R a N B BN BEANBOAN, K L 2 AR B Zh A %
s T B b, B ACE I LUK s RS 6] RatiEs . H U B ER
&) LR EBITIRES A FE T 2SN SEHE . XM E
IR ¥ A% GE i S FE SO — MERINE, TSR B SRR B BB, RIRE
IAETHEHL EXRAE BT B . & a B

The electrical projective device and large screen is installed in
central control room, in order to project the technical process and
operation state of the sewage treatment plant on screen. By the Ethernet,
the projective device communicates with automatic control system, and it
displays visually the dynamic flow diagram of plant, operation state of
electrical equipment and real time value of main process parameters.

Such as we can modify flow diagram in computer at any moment to avoid
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the shortage that traditional mosaic mimic is produced only one time but
no modified. This method is more economical and reasonable.

PLC ¥k 5 v = W 12 BEH SEAILZ TR R ] 10/100Mbit/s |5 3& H
TP PAKM, S8 LA AT R, 2380 R S B AA A N T
REIDIRE, M T RERI T EENE, K T4, PLC Tui 54
A2 /0 Z 18R H profibus B3 @ 2k He, X FERTIRD KE R HLE,

The oneself adjustable Ethernet whose speed is 10/100M bit/s is
adopted in the communication between monitoring and controlling
computer and programmable logic controller substation. The
communication system uses the double net that is redundant and
non-circle optic fiber net. It both improves system reliability and reduces
the hardware cost. The field bus with Profibus protocol is used in the
communication between programmable logic controller substation and
distribution 1/0 module, it may avoid large numbers of cables.

7.10.3 PLC I Tuliiikl oy
PLC Substation Location

TRIE T 205 5 . SR04 BB H A tE o, BEE YA
PLC Bl¥ 1k, PLC Blyprubik i nlgufe izl 4s (PLC), PLC N
PRBAL S, PR ERRTE, YA 8. JFH PLC yub 5
R MCC BT [A) —3i s, [A) - B A g A S i -l B B4 i
BILAE /O il TR 4L

According to the layout of the sewage treatment plant and
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distribution of control equipment, we set up four PLC substation. The
automatic control of the sewage plant is achieved by programmable logic
controller (PLC). PLC structure is module structure, whose hardware
configuration is agility and whose software program is convenient. Each
PLC are all located in the same place with corresponding MCC. For those
electrical equipment that are far from PLC substation and centralized, we
set up distributing 1/0 modules. By field bus communication, the signal is
sent to PLC substation.

% Fui%)sr R Each PLC substation are located as follows

A. B TIACFE-F-35 PLC1  Mechanical pre-treatment substation
PLC1

PLCL1 is located in the sub-control room of 1# transformer room,
coarse screen and inlet pumping station, fine screen, aerated grit chamber,
parshall flume, mechanical pre-treatment section, It concludes one
distributing 1/0 module.

B. A4k APk PLC2 Biochemical treatment substation PLC2

PLC2 BT 2#A¢Hiufi, 11757 2678 k. Abig. 5 iR Rlm AR it
PUUE s H K SE RS 4 i ok 1 [ shiz i A EeE K AR

PLC2 is located in the sub-control room of 2# transformer room, to
be responsible for the signal sample and control in 2# transformer room,
oxygen ditch and sludge pumping station, sedimentation tank, effluent,

biochemical treatment section.
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C. 75 J& i 7K Hl 5 7 35 PLC3 Sludge dewatering treatment
substation PLC3

PLC3 B T 3#Az finli, 1157 AL HLu, . BiKHLPG . ffeih 4 itk
1) B sz i A E R 5

PLC3 is located in the sub-control room of 3# transformer room, to
be responsible for the signal sample and control in 2# transformer room,
sludge dewatering plant, sludge tank and sludge dewatering treatment
section.

D. 5K 4 ML 5 F 3 PLC4 Sludge thickening and digester
treatment substation PLC4

PLC4 & TIR4iNL 545, 157 MCC3-1. MCC3-2. V54
M WAENLE . HleEdlE L HALM, A RIBESFHRGE 2K
&0 E SRR R E . e — A0 /0.,

PLC4 is located in the sub-control room of mechanical thickening
plant, to be responsible for the signal sample and control in MCC3-1,
MCC3-2, sludge suffer tank, mechanical thickening plant, sludge control
room, digester tank, digester gas utilization and sludge thickening and
digester treatment section. It concludes one distributing I/0 module.

HAR S B vE W3 i) (i) TZmiE B E xR 4 A .

The specification details are viewed in control flow diagram and

automatic control system drawing.

7.104 KR RS
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Instrumentation System

R T ZESRBCEAMRRIBCR, TR SR H R G E K,
AR 5 AR Z )5 SIS, AR 4-20mA HIFRHE(S 5 IF H
o5 2

The measuring instrument should meet the requirement of process,
measuring and control system. The signal between sensor and transmitter
IS continues, and the transmitter sends out 4~20 mA standard isolated
signals.

PTG A IE A N A TR TR AL ZI AT LED #ir Bor, w51%
SN W NP7

All the transmitters should have graduation of engineering
measurement units and LED digital display. The transmitter can be
installed together with sensor or installed separately.

RRER AL BT & IP54 2 IP68 Bt S sk, FAMRIASR
LRAEAFN I RGN, R E TR ERE D, RIPFERR
A5 165,

The sensor and transmitter should meets the requirements of
protection grades from IP54 to IP68. The transmitters should be installed
in the stainless steel protective box with display window. The projective
grade of the projective box is IP65.

B 43 X A B ASCR s /2 BT A 5K, i A e R IRANGR, JF ikt
15 H B T A -

pzul
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All instruments in explosion area must satisfy explosion proof
request. The intrinsically safe explosion proof instrument is adopted in
design, and we set some explosion proof isolation bar.

TERTIACR : AE IR i R A R R BT R R
EIE R ETHEOR ) R .

Flow meter: Ultrasonic flow meter is suitable for the measurement
of flow in open channel. Electromagnetic flow meter is suitable for the
measurement of flow in the pipe.

ARSI SR : (B /R 4y MRS A5 5 T, K R
Bt —IAWRKALNER S WA RE S, REFEERAIT R,

Level meter: The ultrasonic liquid level meter is suitable for the
continue level measurement. The floating ball level switch is suitable for
definite level measurement.

TE SR I R T B AL T

The level-radar meter is suitable for biogas storage.

T FE RS R A A% SRR A AN AR TR A% — AL IR LT A3 o #vi
JeuAFLRE (Pt100).

Temperature meter: In the temperature measurement we adopts the
meter that is together with sensor and transmitter. Its heat sensor use the
platinum resistant-type probe (Pt100).

VS AR L DN T A5 32 A I e 7 A P B A SRR s L BT e L

Dissolved oxygen meter: The sensor is composed of solid electrode
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without diaphragm. It has auto-clean unit for the electrode.

W FEINEAX, R B AR IR FE 1

PH meter: The meter uses glass electrode, with temperature sensor
and auto temperature compensation.

R TEIINE A, 32 FH O e AR s

Solid suspending substance meter: The solid suspending substance
meter is made according to the infrared optics principle.

COD ¥l 7E X R 2 APt Al 7 B 12 e

COD meter: The COD meter is made according in principle that it
determine ion content with ultraviolet light emission.
7.10.5 P AR A% K BT A E R G

Closed-Circuit Television And Guard Against Theft

And Alarm System

RIS BEKZR S gkl BRRUiibil. il UiTEb i
Bk, HIEE A AR LD EE RS D

We set up some camcorder sensor in the following plant place: Gate,
inlet pumping station, coarse screen, fine screen, aerated grit chamber,
oxidation ditch, sedimentation tank, etc. The circumstances in these place
IS inspected in central control room.

FELRE RN B BT IR LLAMT e & s, IR E P IEHE

The infrared guard against-theft and alarm system is set in important

department of office building, and alarm in central control room.
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7.10.6 [rE S
Lighting Protection And Grounding

BATGKT R HAF RALESR, CGR BE R G AR & 423t
7 | IX A HEH N e H B <1 R, A% 3R PLC M 1) IR IE 2R
JUANIIZ AR T FR | A5 5 Gtz 11 S OE TR THIE N E BT B IR 4P SRR
e

The equipotential connection is adopted in sewage plant grounding.
The unite grounding mode is used in grounding of instrumentation and
automatic control system, the grounding resistance is not less than 1 ohm.
The lighting protection device (surge arrestor) is installed on power
supply incoming terminal in PLC panel, local instrument and signal

communication interface.

8 WiTKiE
HV & AC Notes

8.1 ZB|AIRAESH
1 AFRWESNIRE  -3C
K2 B AN EIE 50C
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HESF BT 35.6°C
AN E AR 33°C

Outside design conditions
Outside winter design temperature (air-conditioning)
Outside winter design temperature (ventilating)
Outside summer design temperature (air-conditioning)
Outside summer design temperature (ventilating
3. A MW ET N, XFEENIRME 18C-22C, HEFEN
24°C--28°C. 1o AR AR EUABLAL, BOREDIE A
General office building use Central Air-Conditioning system(s).
Indoor winter air temperature is 18 ~ 22 and indoor summer air
temperature is 24~28. Lithium bromide unit which use methane as fuel
supply energy for system(s).
4. JKIEGE e geNl b IgleiEmlE . BoKHLE & A AR
I s B ), BEAT 4T
Pump station. Sludge thickening house. Sludge control room &
Gas/Oil boiler house. Sludge dewatering house etc. Where produce

nocuous gasses shall be installed with mechanical ventilation systems.
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9 N Rgatl

Staff Arrangement
T LT KA PR A i B R R R = A A P LB D 4]
FATEONA S . &) A3t 80 A, F N G RIL T 1A
Corresponding departments and workshop sections are set in plant to
responsible for administration and production management. There are

totally 80 staff in the plant, staff structure is as below:

Total: 80
Technician - Engineer 4
Technician 1
Master 6
Worker 69
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Head of Maintenance 1

B 8-1 &) NRuafE

Chart 8-1 Staff Structure of the Plant

Place of performance control

Number of employee and Quanlification

Central Control Room

1 Master ; 1 Vice Master ; 1 Operator

Coarse screen, pumping station fine
screen, grit chamber

1 Operator

Activated sludge tank, Secondary
clarifikation tank

2 Operators

Boiler house, Gas-facilities
Sludge-warm up facilities

2 Operators

Sludge thickening, digestion sludge
dewatering

4 Operators

B 8-2 A= ANRSAMAE

Chart 8-2 Staff Structure of the Production

Hp [ 1T AR AL 8- A2 BE NCMEDRI




