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Fig.2 Time change of the inflow quantity
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Fig.3 Time change of the inflow quality
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Fig.5 Calculation result of electricity (Normal)
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Fig.6 Calculation result of effluent quality (Saving)
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Fig.8 Treatment quantity and electricity consumption
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Fig.9 Electricity consumption and T-N
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Fig10 Calculation result of effluent quality (Quality)
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Fig.11 Calculation result of electricity (Quality)
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Fig.12 Electricity consumption and T-N
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Fig.13 Electricity consumption and T-N Load
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Fig.14 Calculation result of effluent T-N
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FGE [EICAL 85174 % 2- 346005 (2012) 17

A27TIE134mg/L &£ 0lmg/LAkE) oo, Zit
D ETidt LAE LT @A H o7 —F, HHE
NEIF 1A TORIEE %NS & 5 1283 5
|z - 770

WELRE DEALIZONWT 1% - 2 RDEFRFEEIC
DOWTEML Fig. 17 12783 1 R TOMLH & AN
THEDINE, 1 R TOEREFEEIIHRT S (4K
2ROBERIIWAT H.) OO, FEERFEIL 100%
T—ETIEDHDICHROTHEITBMEMIIH 572, I
(X, 1R COMIEEREZ NS 72720 Rk Eh T
OURBREEE S0 SRR T &, AR F otz
LBLEEZ NI BlZIE, 77— A5 TIIBK
T-N 144 mg/L 9 LR F1E 108 mg/L TH
D, FHEMEZEFENN36mg/L & 25% & DT,
(LFE DL\ 1 RFKTIE T-N 135 mg/L ®9H 5
HHEMEZEFEIZ 48 me/L & 36% & HHTWiz,) —7,
r— A 1 TlERf K T-N 135 mg/L @ 9 H bk %
F13127mg/L Th Y, AEMEEFRIZ08mg/L &6
BIZWE e H o7,
FHENEOEALDD 5 HRMIZRE L CTHR%E
Fig. 18 |27R ¥, TEERIETH 5 1 2O MH & % H ) &
F DI, EEREE 100% T—EE LTWDH 2012
TEBRAR » TEDESHE 2, AHERAR O )& (X5

LTWw, L LanbiFBREORIN X ) &)

[0 1R (EBR) W2R(BES |

r—22 r—25

7—A3 =24
Fig.17 Breakdown of T-N removal load

1200

1000
"
x 800
s
#4600
&
#e 400
2

200

=21

o

20000

il ...
16000 4110 4070 4020 3960 3880

— 14000
= o000 | ool asaol—asool—{aseol—lassol | [miEERH
II]'{i"mooo —— — - - - Eéggﬁ
e a0 [ S i
#6000 [—laa0 8210 8110 7980 7810[

4000 — -

2000 [— ||

=21 =2  r—=A3  F—R4 r—2A5

Fig.18 Breakdown of electricity consumption

240

o
@
o

"

“\\»———«////

=21 r—22 r—23 =24 r—25

N
@
5}

EHRMREREL (Wh/ke)

N
N
2

Fig.19 Change of nitrogen removal marginal value

BinL, MEoRZRE L TERY (BOD) AR
FHECHE SN, FBERNITEE ORI E
T 2R EDA L, HEEEREOE = IR T 5
NI H o 720 FFRIZ, SEGREEELHAL,
TRALER A - HIRBEHIRR M COMHE = LA LT
Wiz, INHOERE L ek ToffiE =
3 1 A TOMEE Z BN S &5 1256, B L Twiz,

T=A1 L5 0ERERFHENEETET S L
Fig. 19 D L) 2% o7z fERIETH S 1 A TOME
BAMINIEE 21206, WHEKEOR L HHE &
DIFANT &0 — HATBERY =R A0 B L, SRR R
MIZEATHEDOD L7z0 L LZDHRITUEKE D
BAL (BRBEEEORA) 12X 0N 2 EICH -
Too KEFE LT1RTDH5% MY 2 7r — AN 2259
kWh/kg T b R0 & FHR S 7z,

4. 8 bH V)

FAHLERYG & A8 A B FEAM 9 2 T K ALEL A% R S E Al
VA7 . (PES) #AM L7 &ty A7 A%
L, [BEE—F] & [Hxrt— ] [DKEE
FE— N IZOWTHIKRE L EHE =% BEkE
JEEAT & ) SR CERE L 720 ALEEE: 48,000 m®/ H @
BTNV 2 xR & LRTAER R T 205 L LT
DEHIT o7,

DA = A E— F& LTt AR O CEBREE
40% & LK (REEERECHEE E— FOY0
D 60%) MWLFIK T-N i1t 95 mg/L ¥ TEALT S b
OO, 1EMBH720 20~30 kWh HliRTE, 1 Hb
720 Tt 1.1% OHIE & 7 - 72,

QKEBEE— N LT AR OB CIEER
KE 10~80% WME s LX), ¥ XTOR
M CHEMO 10 mg/L #EWR T X 7225, HHE
JIE1Z 0.4% OB & 725 726

@MARZH % U4 D £30% 758 £10% & KR
PHIT 521Xk E— 27 BHEIZH 10% KT
E, ATAE-FNLOMBEERTIIFEHED &
1.4% OHI S HIFF T & 72,



18 TARALE YRR SR Y A T A DRSS

O ABZHOIFNIKEELE- FTLHEMTH D,
SEHEBRELFEA TGS 5 &, KEELE-FEZE
BIHI O A A 18.35 kWh/kg Tl b 2y & H)
Wr 47z,

GRFIHEEE L L TSR ELZ (L ST/ T H,
EXRBREFEAIIERETH L 1 R TOLHEE %
BHiNE 451206, UWHEKEoOM L HHED=
DR L) — HAZTBERh A5 F L, EEREE
JEHALIZ A L7z ZORBITMEKEDEALIC X
DN AEIICH D, 18T 55% MBS % r —
AHY 2259 kWh/kg The b &R LR S L7z,

ARIGFFMERE & L CHEFEEE L v o 2B, S
BRI Z A, FERHSTOBHOME L2nwEER
TWao

z Z XM

1) ELZGEA ERO AL OFEBUZET THEE (R Pk
1943 1)

2)

3)

4)

5)

6)

7)

8)

9)

10)
11)

288 TR EREELE D) b T KEELEGHICL
L W RN 2 5T OER O 720 OFREHFDL CPFRC 1746 )
B ENERERO O OREHOBEE, TKER S
i, Vol. 48, No.590, p. 11-14 (2011)

A R OMH IR AR IC B A KFEL V¥ — SO
DHLAIZDWT, FKER S Vol 48 No. 590, p. 18-20
(2011)

[ 152 0 N KEN BT B HERIR IR AL R - HE A T I 5 E
Fil& (P21 43 H)

TG - SRE L P AGLREG R R > X 7 A2 X B EEE O
A LICBE A2 WF%E, EICA 25 13 % 2/3 5 pp.85-92
(2008)

TG - SRE R AL BRI AT SRR AKE - KE
DB H W%, REE LR SCE F 47 %5 pp.
315-319 (2010)

(H AR TR E RS« TAREBETRIE - FXEHEET & S 2000 45
hit

Fukushima : Diagnosis of Energy Saving at Sewage Treat-
ment Plants in China, 10" Japan-China Symposium on Water
Environment, 47-55 (2012)

HATKE S o S 18 4R T K&K (2006)

SRR RMLEE Y 27 A OFERRRMFR B S A ESE, KB
#4xEE, Vol 41, No. 502, p. 131-141 (2004)

The Development of Support System for Operation Plan

in Sewage Treatment Plant

Toshiki Fukushima® " and Isao Somiya?

Y Metawater Co., Ltd

2 Emeritus Professor of Kyoto University.

7 Correspondence should be addressed to Toshiki Fukushima :

(Metawater Co.,, Ltd E-mail : fukushima-toshiki@metawater.co.jp)

Abstract

We developed a performance evaluation system for sewage treatment plant which we evaluated
the water quality of effluent and energy consumption for the whole sewage treatment plant generally.
In last summer, the sewage treatment plant was operated with some aggravation permitted due to
the stringency of the power supply. So, We developed the support system for operation plan which
consists of electricity saving mode which pursues reduction of power consumption while
deteriorating the effluent quality within the target water quality and normal mode which maintains
the conventional effluent quality and water quality mode which achieves the water quality target
always.. We evaluated the effect of three modes quantitatively by at the time of the control set point
corresponding to the inflow load that we gave as a change of the inflow pattern at model sewage

treatment plant.
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