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American NPPs in coastal regions
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Fig. 2 Millstone nuclear power plant site layout

2.2.2 Indian Point#Z B~

Indian Point #% L] 7 FA LM B0 O A2, S
ML BUK B4 106 m's, & HIK 28 B de)n , it 6 R B 4%
240 em AR TEAHEHCE . HEHCESE 12 m, HECR @ T
2 S WL A K 48 (P 3) K5 T HE K HE 22 WA FsEbyeT , 7K
SN TKIRZ 3.7 mAb , KEHN76.8 m, £17% 129> 1.2 mx
4.6 m PHEIRRE I, W A 1.4 m/s 35 2 3.0 m/s JoiE A 290K
. 2487 NPDES VA ERLAE , fe KHECR A #E T 43°C;
415 HE6H 30 H , 4 H P HEGER B L 34°C, 4
HE IR (0 18 B R 3 32.2°CHT, B3 2 1y R HE RO AR T
3 m/so

SR A X AR AR (COMIX) TS DXAR AR (MIT ) Xof 35k 3 /9%
T ST TR T, 45 5 328 - 2 Indian Point 2 HL ) 55 4%
H LA DB A TR, S 2. 2°CIR THIE Bl 5 22 1 55 B 54% (8
HAREA) 2 100% (7 F18 H k) , - ¥ W fi g 240 i 48 7 L)
F14%(6 HF9 H)E20%(7 HM8 H ). #7% & S5l
1 HAd 2k B8 )™ Bowline Point Fil Roseton ) R0 , W 7E Indi-
an Point #HL hEAZbIAFESEMAT 6 J2 B BP0 119 55 2 M 36%
(9 3R 48 28 100% (A W58 rh Bk ) o Zedk- e,
F )2 T8 BB 2.2°CHCP] i 19 EL A 99% & 100% (T A W 5%
Ao X0 AR | 4 1 L B 27% (6 H AR ) % 83%
(8 A B>, A L, Indian Point A% HL) AR R I T HE ik
TR TR, AT HE AT SR A6 Je 2 249 1 K S5 A o R
(TEATATIE R, 2870 509% R3] 1A 8 i AR AT sl o PR A AR
K 5 R 2Z B e b 1/3 R0, I T AR S i TS 8 i
2.2°C, AL 28.3°C) M FIEFESA T kAR $G m if
230, DL 2 316(a) YESR

Indian Point 4% Hy, ) J&] FElV& K £ 28 0 R 7 9 /)N 65 R R
W HA I £, BT e ) 32 2R HEK S 200 IR B AR L 52 . 31X
PARN D R 0 B0 4 7E T R, R R i I, FLAE S b
AL I KA PR AE XA TR TR AN X 5T

B 98

I HE LR A 1T BE A4 52 e A (R i P 8 Itk TR HE /K
FRPY B B L A2 A B B K A R I ) SRR LA
RGBT SIRIET N BT REME )™ B TiRHE KM S1,
Indian Point % H ) BUKX /KA RSB 31
NRC i AL LT T AT

~
HRHELSH

B3 Indian Point#ZE ] Hik &4
Fig. 3 Discharge structures of Indian Point

Nuclear Power Plant
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Analysis and enlightenment from Thermal discharges and their
ecological impacts of American nuclear power plants in coastal regions

WEI Xinyu, ZHANG Kun, DANG Yuqin, XIONG Xiaowei, CHE Shuwei

Nuclear and radiation safety center, Ministry of Environmental Protection, Beijing 100082, China

Abstract

The characteristics of thermal discharges and their ecological impacts for 18 American nuclear power plant (NPP) sites in

coastal regions (31 units) were analyzed. It was found that, for the designs of thermal discharge systems, most American NPPs use offshore
discharge systems which also increase the flow velocities at the discharge points. Other NPPs” thermal discharge systems are designed in
accordance with local conditions, such as using buffer pool to decrease water temperatures before discharges, designing three weirs to create
mixing of the thermal discharges with air; arranging thermal discharge points upstream from withdrawal points; when necessary, using
closed—cycle cooling systems. The adverse impacts of thermal discharges on aquatic organisms are small for most American NPPs in coastal
regions. As the Chinese NPPs” site has more units, the larger amounts of heated water were discharged into the receiving water, and the
adverse impacts of thermal discharges on aquatic organisms may be more obvious. Chinese NPPs have following main problems in the
designs of thermal discharge systems: the near shore discharge systems don’t have mixing promotion measures; landscape optimization in the
design of discharge canals is not considered enough; In order to meet the requirements of the coastal functional areas, some NPPs set up
diversion facilities which hinder the heat dissipations. Therefore, we need to make guidelines for thermal discharge evaluations, optimize the

designs and constructions of NPPs thermal discharge systems, and minimize the possible adverse effects of thermal discharges on aquatic

organisms.

Keywords nuclear power plants in coastal regions; thermal discharge system; thermal discharge; aquatic organisms; ecological impacts
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