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Abstract : To enhance the water intake safety of cooling source systems in nuclear power plants, this
study targeted the sea areas where six representative coastal nuclear power plants in China. Ultra-
high molecular weight polyethylene (UHMWPE) nets with mesh sizes ranging from 2 to 50 mm, as
well as 5 mm mesh nylon (PA) and polyethylene (PE) nets, were selected as research subjects.
Through experiments, the structural characteristics of the attached biological communities and their
attachment succession patterns on various cooling source interception nets of nuclear power plants
during summer were systematically analyzed, and the temporal and spatial distribution differences of
marine fouling organisms on cooling source interception nets nuclear power plants and the succession

mechanism of dominant species were revealed. Results showed that attached organisms in southern
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marine (such as nuclear power plant No.5) exhibited significantly higher than northern regions
during summer, with distinct biological outbreak periods observed. At nuclear power plant No. 2,
peak biomass in August reached 1 563.81 g/m>. UHMWPE nets demonstrated outstanding initial
anti-fouling and screening performance, which substantially outperforming PA nets and PE nets.
The mesh size had a significant impact on the anti-fouling and interception effects of the nets. 4 mm
and 5 mm mesh sizes could achieve the optimal balance between anti-fouling and interception
efficiency. This study systematically elucidated the successional dynamics of marine fouling organism
attachment of various structures and materials. It provides theoretical foundation and practical
reference for the optimized design and engineering application of anti-fouling nets in nuclear power
plant cooling source systems.

Keywords : nuclear power; cooling source system; marine fouling organism; interception net; ultra-

high molecular weight polyethylene ( UHMWPE )
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Tab.3 Design of recovery plan for hanging plates test
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Fig.2 Surface attachment succession process of handing plate A in various sea areas during summer
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Fig.3 Changes in the composition of attachments of handing plant A in various sea areas during summer
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Fig.4 Types of attached organisms of handing plant A in various sea areas during summer
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Fig.5 Characteristics of the biological communities attached of handing plates A in various sea areas during summer
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Fig. 6 Dominant species and dominance index in various sea areas during summer
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Fig.7 Succession attachments on different net in the No. 3 sea area during summer
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Fig. 8 Attachment process of marine fouling organisms

BE R R A5 /N RIS B A W g R R A R 2%
1 1755 AR AR 3 1T A 7, 3k 2k — 20 i Rk Ve 7
Do {2 1T ) LR, 2 B < Ut Ul DT AR -2 W BE T B I
RGAEER S5 1, e & A i el i DL A 24
KA LR A W) D RS Bl e J2 7 IR AR B 25 1%
= N N N RE S 7 S e N R ST Tl
WIAE AR 2 ] b A7 AR Rl ) 5% 4 G 3R, R BN FIRE 4L
WINFAAMSEER , EAERW IS, & TR
VG A A SOR RTINS, th T Bk A JE [l K
PR FLIE ZEY T R B T A, fR kT K AR & R
TSI AE I 2 T8 A9 B, R T 42 I 18 A= s 4
PRI,

Sy il 5 16 T 3R E RS RSk g 2 5 A B BER
AT B B B R AR T 38, AR s G 5 I T
TFEETS AA W RE  S RE K 6 A% HL il T A TR )
MR IO, F T 1792 R I 7 5 35 A B 2 AL )
ST A0 25 S 2 B, 6 1A% v il Vg ol A A 4 T VA
TSIV YR8 2 22 A K AR SFORR] Je vh i
WASIE], R FE 7K T — B B[] Py I 8 75 0 2 P L
AL 2 AN [F] A R 5 i I I 2 e 7D
W WA N JE I 3 B A R DL G 2R
ERMEBOGFRIS Y, 3.4.5 1 6 542 HL i g 4
P PE AP =R A MG DS T 1 55 2 S A L
B PP EZR R, TS AR Y B R B AT
EEXE 6 MAZ S P ETr E . RIEEENGR I
VTS P AR W R 0 AT, T AR R 6 A HL
W24 RIS 5% Rl Vi B S 4 AR W s I T
JEEE WL 6 AN LG TR A Je VbR W 2 4
S SRR T % | W ARTE %™ 5, HoX L
AN L B B 428 AR R T AR AN X VB BT A B
ICWE



= EUWASARE Vol. 44
L ﬁﬁﬁ?ﬁ% 1 Technical Textiles Feb. 2026
2019, 38(1): 41-45.
3 H4& [2] XPkE2, #8K, @ih. B uliHE N K T 4ee %
W THEIF R KT, RERFZR (AR
ATRFEERAT 6 ARG FE 5 B 0, RAEHRT O, 2016, B4 SIS
TR B S B R A A ) e A JURRL PSS AR
e 9 ' 7 VBRI IR FIL)]. FHERIB L, 2017, 1403)
I 5 TR ML 22 T T AR 45 ) R o 2 [ R K R s6.
EURARW], LA E R SR BE G SIS (4 Ao ST R R B ] Y U R A
PO B TR 22 5 3 1 R 6 S A% L il T AR BRALLT). HBMLBIA, 2017, 58(12) ; 91.
R LRI 3 G AR 2 3 5 [ 5] WBASc#e, RFEVE, L, 55 WAEZ 0w B2 %
1% R Ul TSR AR 2 W VR VD M 0 (ELI 25 R i TR R GE R B e B M B R [T W7
LA SEh 2 SRR 8 1AW R, i) SWHE, 2019, 5003) 700-106.
1563 81w/ LU Sk gy 0 T BUEE ERAG T AR
I . s , . 45-48.
£:4 SRUERIERROMARDRIGED, 6 00y Sppe wm man, % mnr st mm
TV ERE N 99. 97% ,8 A H A 2 if R B i B R v T o S S P RS [ 1], OV P ¢
FIFRE B W RET . 45 HEBR A DR L 2018, 33(1)+ 105-112
A N 2525 52 5 A I 7 A% R il v S AR SR T [ 8] I!Rfli®, DA, ShANM. UGS TRk R
s KRS T L S r R s He gy (1], PG, 1999, 17(6) ; 1-8.
KR TR A R TR A bR 25 B B WS R [ 9] Wk, Toeile, AL, 5. R EIUKIX
SRR PSR BRI R AN UG A= W o 28 SRR A3 BT [T . T EERR2E, 2023,
5 TN NP 47(9) : 131-140.
{iiﬂiﬁgj ;ﬁi%ﬁi? RIS, UNMWPE ot St bk, . S pot
nom A B 2 1k 3 1 1, BUKRGEI AR BI]). B4, 2017, 16
UHMWPE [ J5 AH%E T PA [ )5 il PE [ R 2 B (1): 26-32.
A RRAR S TERE . W HUTSTEREREI B IHE (11 sesnge, vrpok, S0k, 45 ST IR% M E
Kl , KM H i) UHMWPE-50 [ 5 6 30 1 £ B T BUKPES M), b s e, 2022,
AIPCTS TERE  (HEEESCRARS o LA SERRI T 42(9) : 45-48.
M RV TR R SR T R R R DRy [12) T, ORI, R, L SRR AT R
\ .. e 44(1) ; 75-79.
/NI MH‘I/:UJHBEX#{E@B@&%O ARG [13] KOO J, JUNG S, MYUNG H. A jellyfish distribution
B T LR T A5 W IS SR T 9 2 management system using an unmanned aerial vehicle
ﬂ‘%jz ’ Uﬁmﬁxég*@ %ﬂﬂlﬁ%ﬂ“lﬁi@‘fﬁtﬁ% E@Eﬁ ﬂfﬂjfmﬁ ’ and unmanned surface vehicles[ C ] //IEEE Underwater
A%V TR B B T BT TR AL T B AR e A S0 Technology (UT). 2017 1-5.
o [14] B4R, BRI CUK R LB A A Rz )
PERIBTFELD]. M. MR, 2023,

[15] ASHRAF P M, EDWIN L. Nano copper oxide
incorporated polyethylene glycol hydrogel: an efficient
antifouling coating for cage fishing net[ J]. International

ﬁ}]ﬂﬁi%-‘?é‘ Biodeterioration & Biodegradation, 2016, 115. 39-48.

[16] Fgtfe, JEwls, 4258, 4. IR Biis et

S 3k

[ 1] SRWISC, RAIL, M8, 2. I0ZR 7R MR s e v
PRI DX B AU A2 o B [0 ], 9 TR R B ) 2,

SRR W[ )], AR, 2017, 36
(1): 66-69.
(F#% 52 M)





