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Abstract

Combined with the current situation of extraction and drainage of part of water treatment system
of a certain Zhundong coal mine’s Keng Kou power plant, the reform route of deep optimization
water use for Xinjiang Zhundong regional coal-fired power plant is discussed in depth, and the in-
fluence of deep optimization water use on concentration ratio of existing auxiliary circulating
cooling water system and water quantity and quality of terminal wastewater is comprehensively
analyzed. The results show that the depth optimization of water use can significantly reduce the
concentration ratio of the auxiliary circulating cooling water system, but inevitably leads to an in-
crease in the discharge of desulphurization wastewater in the desulphurization system compared
with the design condition. To determine the route of deep optimization of water use transforma-
tion, it is necessary to realize separate collection and reuse of drainage of boiler supply water
treatment system according to the actual situation of existing structure layout of power plant. It is
necessary to make economic and technical comparative analysis of different high-salt wastewater
reuse schemes of condensate treatment system to determine the drainage reform route of con-
densate treatment system. In addition, the chloride ion concentration control and improvement
test of desulfurization system should be carried out to determine the long-term control level of
desulfurization wastewater quality.
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1. 5|8

AER A 2B 58 B 5 MNP — T 5 MR B IR e R, R IR E R R[] [2] [3]. X3
WAFTE B AE A R AR MRS A R ITT A 7 55 % KR AR 2 e KUy L T, R
M HES P ATE . PP R S BOR M SO R LT “IEW TR, AR P2 R KR A 15 15 7K Ab 2R 5 4 36 ]
H, AAME” o BEE BT RERERE DL R PR BUR 1 H YRS, XIS B BUK . HEK SRR AR,
TFRE 4T IR FE AL K toids TAF A 7E JEBE[4] [5][6] [7]. ACEEEHE 2 x 350 MW + 2 x 660 MW #E - BEH™
GO L K AR EE 2R G HCHEAK IR 6B SR AR DX IR fL TR R A P 7K S0 B 2R AT IR AR
AT 53 BT iR BEARAK T KO T B Sl AT LS FR 4 207K R Goik 4 £ 6 LA ORI JR /KK B /KB I . DAY
AT R AR X IR IR AR K BOE B e T R S %

2. B A R EEEKEIK R R G EHEK IR
2.1. BRERARGEEHEKIR

HEZRIEY BT H ) 2021 5 4 AJFREA) KTk, e iia 1 2 x 350 MW HLAL AT & 4t
T2 x 660 MW HLAL AR RS8R SRt 1. 1382 fos, AHSREH K BRIk 1 fos.

DOI: 10.12677/hjcet.2022.121003 17 e TREEHA


https://doi.org/10.12677/hjcet.2022.121003
http://creativecommons.org/licenses/by/4.0/

TEE %

[ St K B K

| — IR AL H K K

| — WIHLALB R A HK R S HRS K

[T R G5 7K

1
l
l
B
B
%
%

TSR

e MR K

OB KD

Figure 1. Water structure diagram of desulfurization system for phase 1 2

x 350 MW unit during water balance test
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Figure 2. Water structure diagram of desulfurization system for phase 2 2

x 660 MW unit during water balance test

2. k&R ISBAE B 2 x 660 MW #L2B B i 2R St F 7k 454 [E

Table 1. Using water and drainage data for the desulfurization system of the first stage 2 x 350 MW units and the two stage
2 x 660 MW units during the whole plant water balance test
= 1. 27 KFERIEHAE—H 2 < 350 MW #L4E. ZHA 2 x 660 MW #LLE B TR R G EUHEK 84

—3 2 x 350 MW WA R SE

T2 x 660 MW HLE IR R SE

PRI A 4] PR AR 71.65% L
A HIK K 2.6 m¥h —IRTALAEKEK  60.0 m/h
CREAALAEKEK 460 mYh ISR 0
KRG HEE K
g LA LIRS £ e Tl B A B 5 5
Hih —IHLAL LIRS : st Bk 5 3
KRGeHET K 120m'h N 290 m'/h
Tl Ak b F G .
TR 279 m’/h / /
WA KA OKESRR) 825 mYh WA KA OKESBR) 1152 m¥h
HEK ANHEI B K 7K 5.0 m*/h HEK ANHEBBR R K 8.0 m’/h
$li - Hl e
HEEE K L0 m*h BERETIKS 1.8 m¥/h
(FERHE ) ' (R ) ’

HIE 1 B 20 &1 aTLUEH, &) IR R G KOK IR LU B AR HLA 2K [ K (Tl
AKVNE, FKRGHAGHE, Hal BEEKSHBOKE 13 m¥h B TR, — WL
BRR K FER 7.0 m¥h; HINLALBBR KIS AE R 18.7 m¥/h). ACTERRIGIIA], — WINLLL I LA AR
KA R G KK AL IR S5 R A 2 R 3. MR¥E FRAE WoR, %) i T LB R K S bR R
b, SEIINLA R RS RS PR T & T R THE (20,000 mg/L).
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Table 2. Analysis results of effluent water quality of the first stage desulfurization wastewater treatment system

2. —HABRAR R 7K AL IR B G H 7k ok R Sy A4S

T H 445K G R T H 25 ZARIIE TS
pH 7.17 COD,, 1400 mg/L

BRIRIR 1180 mg/L BT 24,000 mg/L

L 407 mmol/L BT 189 mmol/L

Table 3. Analysis results of effluent water quality of phase II desulfurization wastewater treatment system

3. ZHARER R K ALIR R KK BRI TEER

T H 4 8% ViR TECE S T H 48R TR

pH 7.13 COD,, 1467 mg/L
TR AR 1240 mg/L AT 38,000 mg/L
T 432 mmol/L BEET 217 mmol/L

2.2. SREPAMEIKAEIE R G R K HERUERAR

WA RO I Y R B AP kb g K AR B R SRR SR 1Al 3 o i 3 WTRUE L, wlreabas
IKAE B Z G077 A R OK 32 B UE Bk BRI R PEHRAK . SIS BRI S8 5SS M g AR PR K . AR
Pl AT I B B, 4] PR BT 71.65% LT, Sl khan /K AL ER 2 e A U S K
10.0 m*/h. ABIEINFESVEHEK 0.0 m¥/h, RIBEIRIK 26.0 m*/h J 55 F A8 b AR R 7K 4.0 m¥/he %)
WP AN KA B R GEHEK R BEAT 20 2RI . BRI, RGURK— FF Il A BE N BRI A7 i, PRIK
RS SN DAV R KA R G
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Figure 3. Water structure diagram of boiler supply water treatment system during
water balance test

Bl 3. £ K PELIEHER AP ANA K AL IR R 5 Rk 40

2.3. BETUKREATE R G RKHEIIR

ARG B A KPR IS I I AR R h K AR BE R G K 5 A B 4 o, B 4 W LLE
H, BRSO ALBE R e HE K 3 B0 i B RS S st/ ek . m R IR AR ORI A, — . ML
A B I PR A S e/ it e K A 2 M WUE B RER A R RN TR K AL B R G, =R A R K B3 N
A RAK A B R HEN Tl R KA EE R GE . ARG IZ ) HOCEE o, A — 1. IIsESE KHS
AbFE R G TRV A AR T O 3.5 K/2, 2020 4F 06 A% 2021 4E 06 A, miBFEA KK 6.8 mP/h) Ak
1753 R o
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Figure 4. Water structure diagram of condensate treatment system during
water balance test

Bl 4. £ K PELIR R RS E IR R Ak EAE

3. REMUCRAKBUERS
3.1. RRAZGRKEHBUESRR

ST R R G KK IR AR A ALY 21K FIK (CENEAK) A, FHKE ARG B, X
BARGE, IR R SRR S BaE T 58, BRI 3R — 1. AR AL A A0 7K [ K B A8 A (st
BEHUEIA A HK R SE, A BB A K B [ T HNUEAR R AR RS, KR & Gext 1
PUESA % HK R GUHEG K AR, TR0 BRI HL JK DK RS S B0 T 20K EE R,
T IIRGEW MRRGEOER, WAL, FHEAR AR ARG ARSI B, HEEER T
TGS BUK RGUBATIRG (5 R AN S5 BT o

3.2. SRAPHMAIKALIE R G RR K HEBUE 75 58

X B Aha AKAL B R SR K, IR IR PR B T B R IR K, LT AL PR A B A A S
[ BT BT i A B S B, nJsUK A B R G MUK SS IR IE RS, T RKAEHE R4
o —PRBBAOKIE T 5 HERE . TEARMRA R, ATARYE KBS IR AR K RS B RS
HRUK ARG N GR R G HEK R T RRBRE /K, I Hd AT SO £ [0 28 TV ROK A B AR 48, AL
B G R Yo B AT R AR KR T B R A RRI R /K, TR o AT 4 1) e A A
i, R B S i AR R R TR P AR R B K AN R e K RIS S il [BIHT, eKCRT e A K R
i, PEMOKARG . BB RS, B A AR = s oK B =07 K. REE RS

HIF iz L) Bl RS K AL B 2R G B DA R BRAT S 50 P R] A A T A B, 0 T Bt fh 2 K AR BE R 4t
St AU B Ty 58, AU BROK RO M E S e /K AT Soulic A ol ] 28 JEUK TRUAR B AR 48, T DI 5 S
PeHbK. —BRBEMK . 18T e AR R K AT I8 1 B BOEIE N Tk K Ak B 2 G b 2 [ Y

FEARP AN S5 /K AL B A0 (R BB 1 R PR K, BB IR S e /K AW PR /KA I, R g8 I ek
B AR AT PR K s OO PR K 2 JEUK TAL AR U S i Tt K X R TE, ORI AR
KT s Hinik 2 JFUK AL B AR e lml A

3.3. BE/KRBLEBRSGHE RKEWSESR

ditr i) MUABRERGUAATIE L, %) BEESAOR A B AR G 1A SR IR it 75 58 mT 23 o — 31/ — 34
R PR K BT 58— 1/ T TR AR PR K s 2 TR R R E R R T =PI . AR
7 REPRZFER L 4.

LR EXF AT, ARSGE X RS KR A B R G KT 70 RMR BR R e, RGENUE R
R e R PR P2 i B g A AN R G i) EEL 48 B B A e PR B K 7 R L TR RT A e

(LB KA 5 5
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Table 4. Technical and economic comparison of different transformation schemes

Fz 4. TEIBES BRIFAREFIIEE

E S I oS IEREACINE P
FE—. IR KRB R G AR B I L S SR

RIS EASROR . o MR
%A o o e ek I\ Z s M HHmE
Eiigﬁﬁgﬁggggﬁiigggi % NIRRT 2 4 A 20 1000 m, Wi
sitepyss e PR, KRB PRI i o A AT R R4
S LA VAT R SR MOATEATAL IR 5 P KK A R G T2 B K L
B, REAT LIRS SRR e e o e e s o 0 2 T K
BB, B Tk LT B £ 4
%EE/%Q}EO PaNED] 1= = (=} IL>R Tl o

B A e (b e V07 R R BB B, X I 5
gy DURMGEMERS, MRS, e K

SRR A LA R G
GUALL BRAEWML, YRR 63 G BT, % BRI 67 T
Lhip b PO HT, R TR EOEUER A KORE A HE 2 BeHEAGHAT 40U . 408 [ kit

4. REMALRKZ W54
4.1. TREsChtfaxt TR BRI R G R GE S R AR

ARV R 8 30 B FE R P P K I A2 AR 0 1 P — 9 2 % 350 MW HLALBHLAR3E 14 21K
R 2 x 660 MW HLALGHHLIG IR 217K 550 HlK Boedfs s 5 ) B nd L 6 5.

Table 5. Control data of drainage and concentration ratio of circulating cooling water system of auxiliary machine during
water balance test and after water modification in depth optimization

5. KRNI HE KR B AL RKBOE R LRI A7k R G HEK BORGe fE R4 HI 80

)RR R 3 R TR EEAUAR P 7K 5
%A A PR AR R 71.65% L %A B ZHE KB st i
RIR 24.5 m*/h FRRINR 39.9 m*h
i PR 29m'h sy sk PR 33
KA REHHSE-WBBAS  120mYh KA RGHHEE WAL 762mYh
R = 2.64 BRI % 1.50
ERIR 63.9 m*/h FERIRR 89.9 m*/h
s EN/EAES 7.1 m*h PR 53 2% 7.0 m*/h
— i LR A
TERAH REHGE WREASL  360m’h 7 KRG N RS E YRR RS 121.8m’h
ARG N EY =2 23 m*h / /
TEHIIRGEfE R 1.97 R GE R 1.70

DOI: 10.12677/hjcet.2022.121003 21 =AW EESE YN


https://doi.org/10.12677/hjcet.2022.121003

TEE %

LIREMAMRIKEGE 5, — WISHUEA S JK R GEEHR A R H 2.04 FE09 1.50, —IIHINLIEA 7
KK RGEEHIR A 0 1.97 B 1,70, B3E BRAR 7 HINLIE A JK R SRt a5/ 5] .

4.2. TIESCHEEX RinSih B KK ERS N

4.2.1. RimSsEKFERBEERKSE

XTI A KA PR G 1A M i AR BRI K, T B 5 AF R IAEL, A TR RN 88 1 S 4 i
FRAE IR AR R TR R K AN Bl /K BEAT 20 TR . 2 Sl B, AN e AR S e PR AR K B 3 R T

XSS KRG AL BE R 48 e R PR IR BRR K, ) A LA i A, AR ) SR
N, AFERES KRG AL R SRR R AR SN 3.5 RIE, Sia ] mERK AR RS
A B EEIRAR T AE R K #4312 m’, B 1.3 m'h. BT ROK SRR R, A THEERE
HIt Ak E R m PR A B R SE, AN AR v SRR G — A BRI ]

WA IR K SUE G, A AR A o #6 K IR BR K K 0 1.3 m/h.

4.2.2. KRimmEh Rk P ERTREKKE

IRAEIZ ] B R R R, RS Tol N (LSRR E KR - JEK, A& EK), — HIHLL AR 2
BB KRR 7.0 m’/h;  HIHLAL AR R B R K T AR RN 18.7 m/h.

AR KGOS G, R — 8 ML IR AR R R 2 K KR 32 N HLIE A A
IKRGEHETG KAEIAK) Fe TR KA B R 55 72 7K (32 B 22K ZE 10 — R BB IR HEK), Ko —4URis
FRHEAKK R B 555 T4 LA AR 3 B T2 KE KR - P5HK . BT IR R Ge b AK K IR 2 B A
[, R K i Ja 4 AR R ZE b SR Tl B 2 7 A4 — s B AR K

GHFKABETHE,. BMEKHPEAETSE. FUKTALERAEIE NS BESBiE G A HE
H, TR RGANKOKIEAL AR, 2RI IR EE A K 5 4T R R T R £
PR LR R K2 2.0 m/h.

4.3. TRt/ R iR KK REIR M

ZHRBE ) BT B R K S bR HE GRS, 5 BB R G S R R A v T T E (20,000
mg/L), WIREAT K K S bR K S CVEAR TR B |3z M ) K, ASREAE AR SO TR oK ity o 6 R AR K R 1 41
A -

R R R /K /K Bz B4R K F 75 LA T TR AR R S S IR B R R RIS AT i, s
RIGZ ) — AR R GRS TR EFRIITE 20,000 mg/L A7, WL RGRIHMEER, Bl
20,000 mg/L i} REAFER RIS .

5. &ig

AR HEAR DX ASRIRARE B ) e R KA OR R GER AL AL FK SO B AR EAT TIRAERYS, IFVEA A 1
TRE SR X AR LA 1 17K AR GUIR G 175 2R LU B R i e 2R PR KK & KB AR I i Bt R 4 L
MEIAL HOK R G UK G REAT AL, REFER T RHLIEIA S HUK R G AT iRk gt 5, BEm R R StaiYa
FREME. ERP AN KA B R G HOK SR A M RE T, RGBS LIREIL, Bl AR
GEHEKRI TR 2l o X Tt AiRRAE RS ), B KR R mEBOKE AT %, &
BEAT BRI LT, SR T Rt B IR K SOE S8, AR s i R 5 L
SRR FAC, U R K HE R BT O BN, %0 B R K R A AR IR . &) B
It B 7K S e 7K 5 38 8 TE AR FE i I A, VR AU K S AR v 7 e T & T R A R
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