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Application of EBIS Process in Reconstruction of Underground Sewage
Treatment Plant
CAO Meng, CHEN Hai
(Dalian Municipal Design & Research Institute Co. Ltd., Dalian 116011, China)

Abstract: The treatment scale of an underground sewage treatment plant in Dalian is 8 000 m’*/d.
The original key process is BF=A/O shaking bed, and the effluent quality is required to meet the first
level A limit specified in the Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant
(GB 18918-2002). The original BF=A/O process lacks anaerobic section and chemical phosphorus
removal measures, and the residence times of anoxic and aerobic tanks are far less than the designed
values, resulting in the total phosphorus and total nitrogen exceeding the discharge standard. The space of
the reconstruction project is limited, and the construction needs to be completed in a short period without
suspending production. The original regulating tank, BF—=A/O shaking bed and disinfection tank were
transformed into the energy biochemical intelligent control system (EBIS) process, and the original clear
walter reservoir was transformed into a magnetic coagulation system to improve the chemical phosphorus
removal. The project was carried out in different groups and stages, and the original civil structures were
highly utilized, which greatly shortened the transformation period without suspending production. The
trial operational results showed that the effluent quality met the first level A limit after being treated by
the EBIS—magnetic coagulation system. The actual total investment of the project is 38.039 million yuan,

and the direct operating cost is increased by 0.40 yuan/m’.

Key words: energy biochemical intelligent control system (EBIS);  underground sewage

treatment plant; magnetic coagulation; BF—A/O shaking bed

« 82 -



www. cnww 1985. com ¥ R, F . EBIST Y EAMNTFRKAR] k& bey A

%395 %24

G T B4 R V5 K AL BT i 1T T 2009
A FBEHEN 8 000 mY/d, TR ] BF-A/O #5 3 IK
IR IR KK B R K K b s
YeWrHEChRE) (GB 18918—2002) — 2% A brifi, Fifi
FLJUAE LT & R, N B Wi K iZI5 K
H A C 20 i fris 47, R T 23T sbs , ok
TN TP 2% Hbs , iR 75 EA T8 le . A0 H i 2
FOR AT LUk , e 28 R 2 — IR A A= W Ak 3
Z 45 (EBIS) - IR BE AL B T2 A0 B AT 1) BF-A/O
FEBNRAEHE T2 . ARWRMGE T T 20224 8 H 4
JF T8, 202248 11 H Rl KE 1T, kb B LA
8 000 m*/d, B 4% ¥ 3 803. 90 3 T, Hivh T #2 2% ]
43 190. 67 J5 JG , BN AL B AS A 2. 25 J0/m?, B
LB AN 1. 630/m’,

1 TAEIR
1.1 HRIZRE

AT ABGTH N 8 000 m*/d, R H BF-A/0 4%
SIRANER T2, HAR T 230N 5 K — ML 40 #%
M4 T 25 5t — 138 G A St — 3 Tt — BF-A/O $2
Bl R— B UTTE M — b HE I I — AL S
HEL -

BF-A/O $2 8 R A S i H A NET #k X &4t 4
ZURIE A 1) — S5 A W SEURL G AE W IS T K Ak B
251 T 2R FH 0 BF BORLH S5 K 1 N 9 2T 4ERB I
LA BRI L B L 2R 1w AR, X G A B
W BRFPE o SEDREAS B SRR TE AR, FEAE PR /K i A
AR = —a BN TR, K& ek E
AW RS ST i T, NI PR AR v 1) 2 3 L
FRZ R BRNIR AR Nt . % T 2ZHATA
ol 1 INE N TR VAN 2 R (EP S vy ey & g R e
BHERE . BLAL % T8 — M i 555/, A it
K 45 BE I ) A
1.2 BARKRDHT

PEH20194F 1 H—2021 4 11 A 3£i11 001 4H ¢
KK B AT K B 53 BT . BBR = S L 15 2
865 2 A7 &KL , 49 S 4% B[] 7 51 1 90% 4 ik % it
5500, IF B A S A Uk e it T Tk 7K A8, B0IR &
AR LR KK S AT — P A b, Bk an gk 1
Jiios o AT, SEBRE K6 bR B R B T HE Y AR, L
B = 2 COD . BOD, TN TP %5 4 11 , H:rp i b i
JEEE R TP, /K EIE B AR EAR, A TN TP 44k

{HER , B F WIRR R 58 70% .66% 47,
bR

Fz1 8k HAKKER
Tab.1 Influent and effluent quality mg-L™
moH COD | BOD, | SS [NH,-N| TN | TP
BTk 300 | 150 [ 200 30 | 35| 3
90% PRIUEHRFEK | 530 | 223 | 221 | 31 57 | 8.7
BRI ACEEIE | 32 7 8 3.1 | 14.610.48
Bt K (—82A) | <50 | <10 | <10 | <5(8) | <15 [<0.5

1.3 IREBEEE RS

AR TR TR IR LI I5K) 58
Frag A 5oL o T, B AT T 2477 LR [ .

O FPriEARK B R R E A 2K, B3
IR T AT K TeE R e 8 8 — 9 A brife .

@  BF-A/O #2 8 IR T. 2 52 brfs: B4 B a1 450
il A DX R A XA B I TE] 129 Ry 2. 44 b, BE-JE L R
0. 77 b, 2N ANl J2E S5 A Ak o S0 5 it A 2K

@ BF-A/O#EBIIREA LT R E B, 34
T2 )G v Mk /D U AL B R G, R Y bR B RE 1A
B, a8 Ak fh 2 B B Al 0 A, B E HE K TP i A
JUE

@  BF-A/O #2 8) PR A= Py OB SR K MR 22
AW AR AN AR A A e 2% . A S PR
AT AR RS I A R 2. 65 ¢/L, MELLIAF
JF T 4. 00 o/L B ER .
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20 Je d ek, B R AR R R £ a7
s o ARSI H BRI A AR e, oo A A
PR s el 1, 25 e sk AR R
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A LA

@ HEIMBRBE X, HE R A X R A A X 15 R
AF e, [ s s Al Ak 2 B, B A TN TP ff b BRATUR
T IR TC ORI R 45, PRI ikt o 326 436 i A0 ek L 20
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VI E K FEEA T 300 TR, SR S A5 4 s

R 4 1O R0 B Bl A SR A o b T AR/ ARG L L
[vi] 25 i £ SRR Ak S50 1 BB TR o o o SR A, I
LI EBIS-RLIREE W ARG L E M 1L, T2
T 2022 4% 8 H 9 T &1, T 2022 4F 11 H KK
BAT, AL TR A 8 000 m/d.
2.2 ZITTIZRE

AT ARG AT IR, AP 5 10
WP T 2R EBIS T2 . EBIS &2 —Fil K AO T
S0 AR Y BREE IX R PR I X A AR X DL K
T XA . V57K &AL HLE Je it A EBIS R4
B Wl X, L 32 A7 DR SRS Wl O 2 ) 2E W i B A
o Z ik AEEHER X, 38 1 o0 f 4R b A i 25
SHETL AN I S R A B R A R  H GER R 5 ~
20) . MKW EER R, S SR AR I S R,
T4 5 13 L, A B [ Shds il . bR T R R
FH PR X AT RS A R T BE . 5 K e
Tt DX i 5 25 A T A 7 AR B K E A B B U
KRG WA EIR G VAR ST, MM A &
BRK g COD VEUA  BAUSE o AIR AR S IX T S
Hh R R R A AU FE 1 R e 0 IR ol 2 o
PNV A SR A R AR B AROKOT  SEBR R 25 i Ak R i Ak
WA ARG A YA AR H  EBIS A= 93t o 1 15
15 IR URL/N T TR TS T AR X ARG, SR A K 221
IS Ve A AN 5 I BB 5 B, mT 55 4 B ml s
ALY L i, S0 AU Ak 5 ZE AR AR S
HE T IX, K ] A ALY R LLAEAR S A B 48
ZINFRY S DX T A S5 0L A o i ] g B A=t P £ 3
fiff S AL S Bl T T AR DRI A R 1 U S A Ak S
FIIIRHEAT o WA DX Kk A V8 ¥ XS B I8 7K 43
25, EBIS B X — ek A A 15 Je A R EE M RHE
SRR TTE M, 175 8 9717 500 38 A slORHAR TCTE T
T, O HB TR N

B HE X 5 BEAX (48 A B.C =#53) 3k
SR LA, U DX A ity T S R A A R
XA I T S X B, B IX B A C il
i HhUREFF LI |, WX C ol i A T X
VB T DX ek Y6 9 R A H ) K T R T R T
IR R G, IR BE /K AT Kt (B &
TR ) , e 26 T3 T 28 3 4% (B 2 5 AN B ) ik b
Hefe, DL R AR TR NSO R
o TZWMEIEL,

WHESNE <y -
S YISEST
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Fig.1 Flow chart of EBIS process
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Fig.2 Transformation scheme of EBIS process
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EBIS £ G2 % i £ 4 8 000 m¥/d, A5 1k 2 $
1. 35302 88, BRI oA 4 000 mP/d. HLJE EBIS
53 S R DX A X AP AR X R X A LA
XIR, EERIFSEANT  OBR#E X 8% RSN
17.75 mx6. 15 mx5. 5 m, A BOKE N 3. 8 m, A%
FUR 415 m*, 7K I 45 BE B ] 2y 2. 49 h YR R I ]
M BE (MLSS) R 5 o/ L, ¥ iff 46<0. 2 mg/L, Fi H1 0 i
F12 Wim's WNBIEKE3 & 2 E#R. A
/K% =110 m’/h, H=160 kPa, N=13 kW, & # X &
B KL 1 G, D=210 mm, n<125 r/min, N=
0.85 kW Q7 IX 1% & 7 A% S0 < X Ry , 3
b B E WK AN o D X L3 RS2l 24 mx6. 5
mx7.5 m, A %K K 6.35 m, /K 715 84 B 6] Ky
5.65h,MLSS /5 g/L, i i A5 0.2 ~ 0. 5 mg/L, $iK
FEIREE N 10 Wim’ . QLA X 5 335, R IX
A RSF R 13,55 mx6. 05 mx5. 9 m, A RKIE N 5. 4
m; B X B R 5F 4 10. 75 mx8. 80 mx5. 9 m, A &K
A5, 4 m; BES X C RSF 2R 24, 10 mx5. 95 mx5. 9
m, A RHOKIERN 5. 4 mo AL XK I 45 B B[]
10 h, ¥ A FE I AE 0.5 mg/L 26 A7, M 1 3 >
25%, MLSS 2} 5 ¢/L, 15 ¥ 1 far 2y 0. 083 kgBOD,/
(kgMLSS-d), A i faf 4 0. 022 kg/(kgMLSS-d) , 35
THG el 24.2 do B AR Wit 15 P 8] 5 2
£, 0=434 m*h, H=60 kPa, N=15 kW ; 5 & 5 ¢ [7] 37
24 ,0=110 m’/h, H=100 kPa, N=15 kW, I % #3
SIXIE EBIS & IR Ae iy A= R 4, g <
ER TR R G . @R I X R T e i
OIS TR, H 248, SR AN A TR e - 4500 . Hds R
H11. 4 mx9. 96 mx6. 5 m, A RIKIE A 3. 93 m, it
T 217 m¥he I X AR SR 1H 74 0. 95 m?/
(m?-h), 5= (LRI 2 1. 4 vd, BTG R
25140 m*/d(F7KE N 99.2%) . A I X % E
DRME4E, WRE4E, MERREE 168, %
BIFERERE 1,

AR TR AR RGOCR MR IR R,
HARRIAE LT LA Dy T -

O KREFERES T T2 s
AL S ] FE A 100 em, EBIS £ 48 A 4K IR S 44E
Z AR ES HA 10~15 em, 345 SUSEAE S, SEH
JCAHEfh R

@ fMEA R, EBISRAGBAHENEA =
HA0.5~1.0 m¥(m-h) , BZREF MK S @5 5

HEZK 2 e 0 i35 32 B, EBIS R e B <1<
TR EEE H AT 0. 4~0. 6 m/s CH LIRS 2S A0 T
HEEZY 1.0 m/s) , SEK TS AE K 45 B ], R
Kegm TAAL B ROR,

@ WURAWEE. A LT EEE B s),
AR KIS B AL D SR T — A ROR
BRSSP e AR K R v B 25 5 AR AR 4

@ [IEVEIIRE, EBIS BYMES RS AT LI
M 1) ) 46 A Vi e M U RAIE T R RO TR I
[ B vh o s %€ S K T A
3.2 WiRERS

T VR B T 2 A A T b 17 S At 1, SR FH R
WKL, NI (<100 m) VR R TTTE IR 25
B th A, 55 K B AR AR AR 25 ) il 43 A i T
PR (HAF BT R BRI & s R
A 2 T >6. 0 vm?®, PRI TT 2240 98 138 38 R WL TR o5
E L UNRITR ST Y RN R

EBIS A& 93t (1) b 11 7K 38 3 o (8] K it 12 7 2=
WEIREE R GE . SRR BE R SRR A 2k | 2
T | R 2 R UUUE It P o 5 A+ Uk SRR B A BT
B, ORI K. WETREER SR FEE e 2%
EBIS 7K Fh ARGk ) — 2% A 1Y SS A1 TP ZEA7 AL B, ff
Z kbR, ABAITEEH SSHEK HEJE K 20 mg/L, TP 3
IKHRIE A 5. 18 mg/LUERBR#EFBR 3. 02 mg/L) o

WL IR BE R A BT R 433 m¥/h, EAEfL R AL
91,30, 43 PidHis 4T . B RS R 13,56 mx12. 30
mx6. 85 m, At Nz i 22 E I 1 45 B s 1] 5 3
4995.95.329 s, PLIE MR AR H FATH 15 m¥/(m*+h) .
WEREE R e (4 I R BRI T AR AP
&, R HRREE L 2T, D=1 260 mm,N=1. 5 kW ;
TN BEFEHL 1 &, >k FH#E IR & & 220, D=1 260
mm, N=1.5 kW; BN 1 &, R BEIR ST H
I, D=2 600 mm, N=2. 5 kW, A2 ITHE % S F
PV &, g3, A, N=0. 37 kW, D=5. 0 m;
WERHE 50 m?, RAR MR R 60°, AR L=1. 5 m,
H=1.3 m, B a4 80 mm. LI/ ELES 2 &, %
T R T 95 LA O~ 1, il S50 40 4 Bt SS304 5 115
RHIYIHL 2 G, =, N=0. 75 kW ; BE K 2> B AL 2
H5.B=0.5T,N=1.5kW; e 4824 ,B20.8 T;
REHS R BANHL2 6,0 ~ 50 kg AT 3 5 [ 55 XL
14,0=5. 11 m*min, H=49 kPa,N=7. 5 kW,
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A TR N2 )15 AR AR, 5 5 XL 55 % Bk A
B N2y E] AL E PAC PAM DA S R S RRENINZG 2255
H P RLIRBE R G RCE R PAC (4 29% ) ¥
28.5 mg/L, H Il ¥ Ny 786 kg, R JH PAM Jy Bl it
F BN R 0. 5 mg/L, HHHAER ] 4 kg IRATREN
AR 58 A1 35 3 B R 7K K BT A 2 SR Y
T OB, Bk 800 ke/d, EE B NIK
SR B A B IS T

T TR € Hh 7K 28 7 7K it B 2 4 A4 1 X5 A
THEERS , I R AR HEL
4 BT RBIBRASHT

AT R T 20224 11 A KB AKRKIZ1T, B B
BLs /KR R 9~10 °C, FEWE St 5 00T, H KK
R iR BT AR o o AR H8 e 2 W D BB, S 38 3
HKK R UL 2, A%, COD . BOD,.SS NH,~N TN,
TP 1 55 Br 2 Br 2 43 il i5 2] 94.85% . 97.03% .
98.29% .95. 00% .92. 66% .98. 02% , ¥4 1= T % i1HH.
AR B E R B I T — M A bRifE. NH-N Al
TN #5111 22 B R 45 25 T EBIS T 2 A& B LIRS 0
L RB S 74 AR BRK IR | [R5 AT R Ak B A
b5 T3 A1 EBILS R e B2 15 e 0 I A 4 AR, ] AR
AMICIRIRZS T il A SRR A R A A B

F2  BRuE. kKR
Tab.2 Actual influent and effluent quality

mg- L™
I H | COD | BOD, SS |NH,-N| TN | TP
SEBRiEK | 486.40 | 202.00 | 221.00 | 28.00 | 54.50 | 8.09
SzpRiiK | 25.05 6.00 379 | 1.40| 4.00] 0.16

AR TR RN 3803, 90 Ji e, Hoh T2 24
3 190. 67 J3 7T, M 45 5L Bn iz 47 I B 557 7K Ab 3 g
AN 2,25 Jo/m?, BN 4 E AR 1. 63 Jo/m?, B
BHAEIBATIA R 0. 40 JT/m’,

5 #i&

AP S TARET X R BF-A/O #E8l IR T2/ 4
R TG KA B AR BT R SR A ) ) 337
SEBR VAR AN 43 BT, B0 R EBIS—H 1R 5E 2R 55 M A%
DA T Z . miis T4 Rl A, &40 H /KK ik
EIRE]— K AbRIE. X T EBIS .2, Hig e vk &
1o o TR AR /DN i i AR A TR R T T R RRAE

Ab BACR G, T2 A0, e AR IR DL T
o ORI T K e e 8, 52 B IR] 25 i Ak S A AL, 7T R
A1 2TT H e fit— 7 i 42 5
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