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B & EHEM X KB IR R M A ER R

A=, Ba4R, ®KE+A

CPEARARBIEP TR KFHFFHT, b 100038)

WE: ATHTA (B) B BHEEARHEN ZRNABRFEEANEEMBEE, S XEUERTFELR
WRAFPM TAELRKNER DL, SEAMANHTRARE, XN TITREBENARNEME) RANAERME TR,
RUEAKMREBKAEENTEENEEN L, MEAFBITHNE], RANGEERERN T E; S FRAN
EMEIZHE) , RAAGREREIRAEE,; MEEMBEE, HTRA—- I ¥R REER TR
Feh; MTFRHER ARNARRSWER T, KA SRy RSB S, B X ey ERAnE
HEAT T o007, PIETAHMMMNAEG . HTRET HE R Ext kR E M8 m XS8R0 RS o 0 S
WA REE T THEFEM TR,

KRR £ KHE; AHRENN; MHTR; —RANFRERFER,; NP BREER
HESHES: X824 XWARIRE: A

BB ITERAKXBRAKEBERER. RABKEIRKESHKYFISBRAHNRAENEYHEE,
XA EE G FRE TR, KA, U EHENE NEBBTHAEE, LYHEFER
HERBELANKG R, TERETRES, FERHET KEETR, SHIREBKRHRLE D,
AP EYEE, TRTWHEHEE R, RhmALE TEd THREST, EFZERXBIZ
BN, HEREX (&) B MATRARERAEYEEN R RN —F T, By
BAaR (1) BEmMAE FRARKET-ERFEERENA, HREERERA DL AKTF
0.1~0.5mg/L, WEHSTATEREBR] , WAYHERRR; 2) AELEMEE % HERBHBE
mE, MAKBEESEEMAR, THWEHREE 0%, BEHBCRFMELEMEASE; 3) AEKMEE &
AERIE (5~ 10myL) MK, HERKNEAW, THBM EHBAAEME, FERATRKESR.
NFRAEREHTANB, MENEEZLHEGTEBARIAEEEKHE L, 8w 9K 8K K
Fo REAIKEEYHBOER, URKRASZAKRETANYARN AR HRESE T X
F, IBRTFTENMTENER: F-REAMNKEEYHNER, ELERRENEYUANLRERTE
AREE; BoREKPESEIOER— LA BNEIENEYRAARBNEYE, THRAEARYHE
FMKAKRETX A GBREREE. Hit, nAREAEIHSRNT MEENRE, 2X (B -]
KA FE WM —HERTHRE . 2 CKEEUERRE W RN TR L, RIETER
BRARB, #EAFKTE, RIERAELWLE.

1 ARFEHR T KI5 i 6 B W 7 ¥k

AEREHRGEN A, SRATEAEATETHE], BER] E¥STLAT, EEBIAGK
BEEKE, SR, REAFHBOMEIKRERNATKEIALER. RAX—FE, NIHHE
W B #A: 2003-02-13

EEEM: X2F (1949-), &, WA, BHRIEIE, LENHEAKA G TEOFTATR . T0H 85 H 8 6T 40 0 305 )
BT F .
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EHRER: (1) RELARESHE, STFHAREAMNERR—CHEER, T THEXSHMTHE
BB, DREHER S RAZHKERAEEEEBEREESA; (2) SR ER, R, Bhs
BWEEKFREALER, IR EREHE, LRAMEEESHNFE, BEENAN. WHA
RRARHE,

LRSS TR K 0 75 % H o 4 L HE BT B AT 7K 388 3R 3 B
WL MY KBRS T RS RN HER, ERE
BRWEEMNALE, LB 1, HIENERE N 2 x 1000MW, K
B KEMSEH, BHKEN 108m’/s, &g mE Rk
BFIERHRAFESFNEYHR. FBELTY, UABKHTHRE
JEHEMREARM, EEMARPKPOHEEKEF, EEANES
KIMEEARR, FHEEN 1.0mg/L, EEFEERHAEKPHEL
FWHEHN0.1~0.15mg/L.

1.1 BRHASERHEF R S BHKe —RA L #EARE
B, REXWMBRESNEAAN, URKETRENEWEE, 4
BRHS, HHEKESEAGHZATAE 3 M RELS, REN
50m; HEZK O 5h 30m A FF ORI R T M A% 4 D REES, [FIBE
H50m. HEAKORIEIAAIR 7T DREL, HEDHIN A, B,
C.D. E. F. G, MMATHE OHERORHE. 48 =BR1H B KIRERERM I

B EW|BEHREHA T AR 2 Mm, 104K, FESQ

AR 1T, 31 PRESA, HEH1~11,

BREANMEDTEFTKRE, 8MUSSHRERAKZKE,

1.2 SWAZE KESRADPD X EED, MEEARNARESKREANKE. KEkPRER
RHEHSREANMLEESRE, LEERKRENISEKIHNATENEALSERMEE, MABREFE
HAER, FREA5 DPD KA B R, HEHMBEFMARRRKTFAHNMNE=FFLESNETE. I
EASAKEES DPDRARNER,

1.3 ZR5iFE HUHAENER, REBSEKEPREKE, WFELHKFEH0.01 ~0.02mg/L,
ERHNA4HS, XEMAMER,. 28K, FEEATKEMKREEBHEW, EFRES, TEH#
KEVER, RERENTES A, BEHRXAHKEERN, A. B, C = NS E TN 0.20,
0.17 1 0.13mg/L, D. E. F. G /&, 45/ 0.08. 6.06, 0.04 1 0.03mg/L, FEHFK O 600m # 4 5
A, WEHN0.03~0.04mg/L. K FFEERKMBAIL R RFES, WEN0.02~0.03mg/L, E&EF
BEIREE SRR, FH/PF0.0Ilmgy/L, REREMEAIAK -, R. RKEKEXLHEE
A

2 KRARBHAYTR T *H

FEERIGERIT %, RAEAGRESERIWBRHKKE, #T7HRSEER, RERENER
B, XMAFHEERFRARNKMEALZME], EMESTHNRE, XRHERIMAFRL2H
YRBE BT RES R, SR MEE TR AT A AR, S (R T A s AT ARl R AR T OO AT,
KRECHFRIZHKED T ERIKE . BT FRERATIFHEEMAX KB E R, KITEFET K
B KR, KEAMELGBRBEASREERNEN, BESBAEZMKETHORE. THIEH, Hit
HERRRFEEN., ZBFERME. 517, IHXBHERS.

RFSER]: R LW AR DS G BRHEAPREFRMNAGER" .

TR LT, 30 2 x 600MW, BRI LI W B K IR A, W EUK B 38.24m’/

s, MEFXIMERM—W, KM 1h, MRSEEL 286ke, HEM O RFEIKEN 0.25mg/Lo
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2.1 XBHFERMFE B MIAESTHAKIAZREE #£1 BOHKOKXERA TR EE
¥, WAt EHE KPR EWKRE. /KB, pHE, 3  TRetE S4KKRE SRHE  SRERE

BEAEEAEATRAIERESMERER, /min / (mg/L) fmin / (mg/L)
LEEKFPBRABE, LHESHFEINDRL M 12 g'zz 13 2'22
UKD ERESESE, Hik, BIHNEERRE 20 015 1o 0.02
BB, ABSEKERRILEE, BITEE 30 0.10 120 0.02
BT EKPHERAEATEARE, BEBEURRA :g g'g“; ;ig g'?;
0.0lmg/L RE. HTREE pHENT 1.8 HKHEFS 60 0.06 540 0.015
SEEHEERRE N, EREAMERILEY, AERMEH 70 0.05 1200 0.010

— i R T U 4 O K A AR BRI AT H R . BT 80 0.04

FIRFIR A S AR R E o A . M E A T TPRRKBARAT, HEXRT S

(pH fi% 6.45) . EHMA—HMEFR . KAEAEFELAE. SHEPEEER. om REANE

H 5 45 .

2.2 RBLERBAH AHERRERERNEE

BHOMEELE ., ARFERIBELRAE 2.
RGELREREN, XU EBARD ST

BMEES TEHER T, F % i 58k 0 3 B e

H, 29 MR, R EMREE T REBIX kA

AT ERARE (WRE 0.016mg/L, AE™Y) UTF, 4 % 0 iz 14 16 18 20
Bf78] /h

o
W

o
[¥)

ARG/ (mg/L)

3 RE—RINIFERNBFERITE B M2 BHERAEKEERLBRL

ZHBRERATEBTHR] REGTREFES, HE R FARES ] BN,
3.1 AEBOEEDHBSENN SAEMBHKHAZHKES, HRENAHZKERR. T
HARBEE, URASASEREANER, B ERIIMEZERNETREREN T HOER
W&,

Kim 25 A% — SUR M SRR B PAS, SR EMRERE —REKE. pH ENERENRE,
FHEHEFR, —FENERERSHRERE RN

y =—- K, C[H]" (1)

KRh, y AL A AERR T NH,CLRIARFEE,; C R NHLCUEE; K WEREE: o AREAR.

HFE—HEAKR, YpHEEENA

dC/dt = - KC (2) 10°8
lné = - Kt (3)
J—:tqj: K=k1 [H*.]":ﬁﬁ; Coy‘jNH2C1E(J =
N Co/(mg/L)
mtﬁmﬁo E’J‘-ﬂ 10 1 W
REBFAN—RRERFAKRE. TAE ¥ e
B . AR pH AR £ 48 T 5 BIHEAT S i 012
BB T AL . s 1568
) fEpH=7.4 8, EEBEMEILE | 535 1
5T, K48 NH,Cl 76 K [6 ¥ B Al Cl: NH,-N B 00 00 a0 300
iﬁiwﬁg&—ﬁﬁﬁ%&@° GREE R B3 7RSSR AT T NH,C B B35 W
ZEHE, WE3,

— 100 —
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(2) £ pH=7.48, BREES3~39.5CH, BREZEH K, H
K, = 2428exp[ - 5622/RT] (4)
XF: RASKEEH: THEE.
(3) EpH A 7.4~10.0. HEZA4AZEH, BRERER K, N

K, = 0.42[ H* ]>™* (s)
BaxX (4) BRX (5), UpHM T HEHHEBEEE K, WRERH
K, (T,pH) = 7180exp( - 5622/ RT)[ H* ]*** (6)

WRITHEERSTMERE, RENF10%.
KFFAKFENLCOKWEREEFR, RAZEF KPR TE, BHERARXEAG TS
R, BELEA-RR, ATRELBEMERE, RARXFIIABEHRT 6, B
K, = $7180exp(— S622/RT)[ H* 1°** (7
K, AR —REREL, BERT ¢ ERERETH0.03, EXEEMHT N 0.491,
LB, EEWMBERERNER TS, REEMNFEE B EAML,
3.2 RERESHITHER —FE_HRBETE
—ui—f+E,(§T§+E)jz—y€—KC=O (8)
XF: « HEHKOBHMMER: vy yEHKOEBRAER; £, E S5 EARAE @MY &
R¥. Ex=04, y F AR BE LY SN
C = . (E;ZE, E{(ZLB) exp[— B + ZMTx,]}
He: wHRR; GBI EY R,
B = [Vux® + (y - 2nw)’ E,JE, - 3/1 + 4KE,/u* 1 12E, .
3.3 NAXS FTHWMBAEEENEGR, B FEMEMM IR 137m, KK 7.6m, WHEFYRE
113.5m’/s, WHIKHE 25.5m’/sc AR (6) X (8) FHIRBEMAEBEMHT NH,Cl EREE, 18
E,. E, f£pH=7.4, T=20C, NH,CI¥E C/C, EFFHHf, ZRLE 4,

121.9F 1219
NHCIYE B (C/ Co)

£ o £ NH,CITEREC/Co)
WE 904+ B 904 0.05
‘ﬁ ﬁ 0.1 0.1 0.05
17 61.0F g 61.0k
i 2

30.5F 3051

( 050403 202 oy , 005 o Wllozioz 1 |
015350 1524 1648 4572 6096 7620 9144 18288 18238 54364 914400
0 36576 73152 109728
SEYS HIKH DB BE/m PB4 57Kk O #/m
(a) REMT (b) BEE&M4T

B4 MEtBEEERNBERGTHOSRER

HEZABRTRZNKEEGTERNERRMN, AFEBKENERNERRREZEEESR. TH
GREMW: (1) NLCO BHBRA—RI ¥R, EZEE. BERK pHEEMW, ¥EBHEEFHS
MAGRYWMBHTES S, AXMFRS NH,ARESAETFR; 2) EREKESHAHERTS, ¥
BAXMAZLEZER T, VYREBEALSK; 3) EXXEEMHT, WS NH,ClLWREZB 95% /5 15K
B MR KRB LA B RY S6% 5 TR I AL, FEW 00% J5 % vk B 42 T LUK W B X1 22
ARXEFMHERAAE, X—ZBRE5ZF XK (3] PHXRERER—HK,
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4 THERTIRY EUECEE LR T

THXMWY BRFEA, FER TR BRAHASEYEEN R, A TET BN, BT
RUTRRBEHRE, AXHABNOEEARERNE, RAGER, TEHEXTHAZHKEE, K
EXH . TRABBERNRERENZE, W HEBTHMOEM LR, IS REEEERAE, B
STRMATITHER M BEEMIEN.

4.1 “HMNRMYWERNERAIEHA ZFEHHTE
9t  o(Hu) . S( Hv) _

2t ¥ ox dy 0
ShEHE
ouw , ,ou Ou _ 9L o & [Ju+u T (92_11 éz_u)
a1 dx o3y ~ Tt ¢ H “tor t oy T oy
LI RN 1 SR S L L AN (32v+&)
ot ax+”ay‘"5’ay”“ C} H V"% poH " *\347 3y’
REWRETE

S uity 27 - %ai(ygg—%%a_ay(ygg;)_x
Hep. ¢ At c ARFIRE; AN, HIERKE; v e FRFERFEYHRE; o Ny HEE
W, fAPRIRE, ¢ AEAMEE; C NEA R o WHFBEKHWEE; .. o, 30N
x. y HEEKERELT; e RIRIBHERE; E.. E, 43R, y FTRAREFKRETRER; K&
ANEBRE
4.2 KRB HEXER] PV BIERRSHANEBRAEZRTAN, B N TFIRERKE
BILHME S, —PIREINARN 2x350MW, “HIEEEVIERN 4x350MW, BHKRBE X
EE, “HMIREAHKKEN 2.5 /s RAESZMEABBhEMETE, MEKEN 1.0mg/L,
A FHBWE R 0.15mg/L, v N HEBEE X 0.45mg/Ls

(1) SHEE, BHAEHER ¢ =10.0m’/s; =2 HEXERT P TEKFREZWER (km)

BERAB n=0025 WETBEBRE =E = e KWK (mg/L)

20.0m’/so REBERWER KR, BESTIKRE ) 0.0s 0.2 001  0.001

BHASE C=Ce ", Hp C, NUHHKE, 2 358 0.058 0.193 0.349 0.489
‘R 0.033 0.194 0.388 0.764 -

K=1n2/¢,,, H¥ 1, FWE W 50% Fr HAY AL [E],
BEAFXWIRESNER, WETEZKEK ¢, =
3600s,

(2) iR, TEENSERFRBEFELFMBERLER 2, WEIHHUSERLE S,

£ RS 0.039 0.194 0.374 0.616

5 Z5HiE

KOG mTAEHR, 3KEEREE R, mARE R REAMKAREHOTEEMER,
S HE WS ITERWN, BRPLOE -HERNKME, E8) B2RREE R CERTPMER &R
FXOKFEREMBR S, AR EL - EARAMHEREEWEEMERIENTE, SFEREN
MR, BEEAAEURLRSRETEMERS Y. HEN. ARXEFTEEITEE, #il
TEMT KA RRERCRANSE, USRS, R E & IR0 4 M5
S P R A M TR, i) RBUER M F R B BRI E RAKE.

— 102 —


http://www.cqvip.com

D000 http://iwww.cqvip.com|

1-3 0x1072
12-3.0x10°3 Q tkm

()N R by hEEE

Bs /MBS, ZHa REEEIHHEMER

$ *F X W:

[1] Gras R A. Impact of thermal power plants on aquatic ecosystems: the French experience [J]. WSAT 1983, 15
(10).

(2] 5k#, ¥ KESBEWARRIETSEERFREYEWE (J]. BEFER¥E, 2002, 19 (2): 14-18.

(3] X223, 8ki, Ko, A BHAKGTRXETEABERAEWMEENLTRHAR (J]. KH%HE, 2003,
(5): 94-98.

(4] BOMABEYEARAS. RKALRMKEEE) [S].

[5] Lin Y S, Kim B R et al. Decomposition and Transport of monochloramine in fresh water [J]. WSAT, 1983, 15
(10): 215-226.

Method for assessing the impact of residual chlorine in cooling water

on environment of thermal power plants

LIU Lan-fen, TAN Hong-wu, ZHANG Shi-jie
( China Institute of Water Resources and Hydropower Research, Beijing 100044, China)

Abstract: Chlorine is always added into cooling water of thermal power plants to prevent the cooler from
blocking. However, the residual chlorine may bring about adverse influence on water environment. Based
on the accumulated experiences on environmental impact assessment, methods for obtaining the affected
extent and affected level of residual chlorine in cooling water effluent for power plants in different stage
are suggested. In case the power plant is working, the method of direct sampling is the best way. In case
the plant is in the stage of planning, the first-order dynamic reaction mathematical model is useful for
making prediction. The 2-D convection-diffusion mathematical model can be used for forecasting even if
the data of the power plant is insufficient. Examples are given for demonstration .

Key words: residual chlorine; water environment; direct sampling; first-order dynamic reaction

mathematical model; convection-diffusion mathematical model
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