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Abstract: Establishing unified monitoring standards, effective metrological assurance for instruments, and
accreditation and certification of institutional monitoring capabilities, as well as constructing a systematic marine
quality infrastructure, constitute internationally accepted practices for ensuring the quality of marine monitoring
data.This paper conducts an in-depth analysis of the development of China’s NQI system for marine ecological
monitoring from the perspectives of marine monitoring standards, metrological testing of instruments and
equipment, and accreditation in the marine sector.It further analyzes the transformation of monitoring objectives
and approaches in marine ecological monitoring, as well as the development status of monitoring technologies,
and identifies the challenges faced by the marine ecological monitoring NQI system, along with its future research
priorities and development directions.
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Table 1 Relevant specifications for cable duct spacing requirements
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Table 2 Spatial clearance requirements for pipelines /cables in different construction and maintenance methods

BT T B BB / S AR R

JRERE T BT IE / AL S IR R EER LZREHIE

IR =15 ~ 2 M E HAR (RBRE CAEE A i iElas o). T =3 A dAR m

F=sla)) 5[]

S ek

I =3 5 E R

juis

7

SiE}
BATEEE =20 m, T4 =

ul

IS RAE . TP T =50 m, SZFRRIXE RATK It . 540 A7 ML =20 m ({ET

>15m ROV #4F)

W
=1

0

MR =15 P AR (2 ) TR IR ).

&
VI
A [ S TBAE

e Y I PR =5 m s (fF BRI =105 I EAR
’”’ﬁ

TR

AT BE =20 m, JF BT AT =

F 205 A A U S =2 m 50 m




12 M

XU, A5 1 0 HL A8 I i e ) BR A BEAE Y 81

LSBT T B BB / Hp 2 ] BE R

SRR DT BOE I / 4 e R ZEEIE

BEX BN =15 ~ 2 AR (PiETEAE )

HE  EESRRE: F17=30m

AR I s R . S IEFT =20 m

PR FRIE =AEAME 2 HMImBER  AYIENIEE =2 I AR

B =30 m

i L BAEATIE . AE P =1 m

i

BRI 0.5 m (BiHERED)
it

S S TT=20m, X =1m

RATAEPIZVATRL . A2 >0.5 m (Eh
BN EIE )

EIE N EE =2 A HAR
4

BHIAE =20 m, FEEHMAME=0.5m

TRAS B MISRATSMEE = A5 (R =1.5m)
D RAEIUERIEE. AN =15 ~ 2581, A

Wi=3 ~ 4587

WA EH . <som (7% #H 54

LA A I S U I R =03 m

ik ) R =1.5m H<50m

MR 1.5 ~ 4 5812

AIEERE . =2 AFEIE AR (PR )

ROV fRMlidi : MM =2 m

IR =2 I A

EESWAERE . BEF7=50 m AP E IR . SEET4T=10m EIE SRR BT =50 m
R =15 0 AR (HIBTETES)) TEREPREIZS A A LT =15 5 IR =15 AR
TR

IS HA R P =50 m

FARTE AT 5 >1.5 m

FIl S AR =50 m

03

MR =2 ~ 3 P51 BAR (BT A AN

WS )
LI ECy
ISR F7=15m

WO
%l

IR TP =0.5 m MR =2 ~ 3 5 AR
i

2 <03 m (G—4E)

SRR =15 m

SRS ) AP =12 m (KL Bl A

JREERGIIKAR . TR =0.8 m A AE shas il AR =1.2 m

KT RS B
S AR REREAT XBRERE (=15m)

AT S BOKTIEES =10 m (BR800 )

B S HEAEEE: F7=15m

3.4 FEBRENEERFSEENEBHEMNTEES

Wi o Vg IV PR A5 A A R R N TR, IR
A N R E I R A= A Sl U B LI U NN e
o R BHAR A A5 7 O 5 HITAT MU IS I 7 A 2
i S SR S LN A A (1D O R (9K S 1 N U R o P W
G . K BT BAR A LR, B 4
Sk SR AR A A B A AR 25 5, [ E IR
() 58 i T4 1) 2L A ARk . BFSR R, MUK H
45T, BTSSR IR S
FEAT ) B () 38 T R BN . BN, RSN
220 kV., FHATKE RN 10 km AT, HiFLSE
EHEIFATEIBE 2 m R F] 50 m B, A IE R KA
THLR MM 1 189.86 A/m’° % 170.69 A/m*, AR
A OCARIE, ARG EAREE T, YA A /N T
30 A/m’ B, TR A 557, Wik, kg
VL, TRV AL ST S E MR, 7K
PR R IESESR , T RESHER, HEhEER
WETFE, M oM emms S, —mimE, o

TR S SRS E, EUOMTRBA/NT
100 m, PUAT RCBEAR A T e MR, B v i 7 3
2 4B lT .
3.5 BRRFAHIRMEBREERE, SREESHE

45ME)BE . FR4E5 R 4TIEBE

Vg S [R) 1) B 5 2 22 2% T IR A I el 4 R 4
S5 B 4 e A [R] — A M P A T 075, B A
UANESITE SO RIS & 55 i W 2 p AL S RS S
P, EmHATHEEMAOTE ., BB TREY R,
TEMETETT A2 DX Ak, 0 H IR 25 18] A7 BR A9 30 10 T % 9 %
DI, [ VA Bl 15T 7 R] — B JRR N A B 2 AR AR,k
T [ b S B o 7RI MR B AR IXIR, AT AR
Hh ORI XIS i, T A B el R o TR, — R SE
ZELan, Mg LA R, JEHIE S
oA R TR rEAh, R A A T A —
FLEdr, A AT X IR PR R A S, B
BRGSO B TR, 42 A AR 1

(] VA Bl A A A AT A AT LT, S A ] A



82 W RS

2025 4

B, — i S HnERt, WAEERE=1.5m,
HIE S RN =0.5 m, JFRIBOKT 40 09 B 55 it
Woe ARG 488 ) R EL S ), TR R AE s ] TR DR R AG 1B
LAJT I, R RSO TS E LR AR, PR
Bl B BCE R B E AR IR, TR B A
GUEALF AR d8 R i I 52 Wi B, S i
A E AT RS, $RAT A B oA Lol A 1B i
BAMNG, T B % TE MR ik LA
T, R A, b iR
245 VR T R S 0T A RS T Al R s S BT AE
BB ORI R L, DEAL ORI A B B, R ok
DRI 5 3 496 TR JE ke A7 3 A O e o s 2 B BT S
=, FREIE A BOR R R G S AR

T EE W A5 T R A5 B R ER BT, B R R s
it .

4 ZEip 5

4.1 %

TR VG FL 400 7 3P O EE A IS TR, LA
BRI, fEfkm AUk . B A5 e 5 5 T
R EERER . W R A EAESERLE, £
BEIEM T 54 FHREFER R, HIRERIR B E
BRG MWL ARRE BT, LI GIRN A EY
FIHT, B0 DUR VAR RS H 254 T ) B 4 T A

(1) fE—RMOi I, xFF 4 2% 38 3 A 0 ) 45 18
JFTEERBEAR/NTERNY 1.5 ~ 345, HE/D
[ FEAN B /INT 20 moy XF T ik & A By 1k 2 A B A ot
MR, [RIFE R #E—B K, — A E/NF 50 m.

(2) AT Bk i v IV P 48 0] BE A /N Tz A
KoK 1.2 £, FEBRiB, MBI 2 46/, 2
7 A FL A8 AT e R OR AP A SR o A [ R R AR Y
HL 8 2 (], A i AR 4 P R 25 A g AR L, i
BUEAIEFBL, Whe AL,

(3) MHZ5EEIFATH, 75 IC5R i I 1%
BN, WEFEAR/NT 20 my HFRE K ECA /N T 50 m.
LA TESR AL P, T AR LRI B0, W
SEAL AR, ORI AN Z AW TR, BB X
SE ] FEARE, AT OIS H AR T R R . A
IR PR = ARG, (RS T RS S A T T

(4) EESME m A EEA/NT 0.5 m.

(5) M Ed, WHEME=1.5m, i
SRR =0.5 m, IR BCOR 5 i B A4 4 1) A
HRZm, WERKELS
4.2 #EiY

TR B (R FE AR R COR R R R Rl 2
EMA. EAER” MG R, BEkit. i
T, s, BEE R FIERME EOA T
Z5l), HARAELLT 3 A4 A EI .

4.2.1 E VMG A ARG 6 1A SEAT AR R

[l S [) T/ b 5008 A it 1 (B) BE S, oA T
RS BRAR UK . AR R AR, B S TE
VB, B85 Emaiisk, WehiE T B S 4
BBy R 2R s TERRIR T S, BEXT L T 4R )
A, B A S SR A, B S R A L R
HEERZAREE; fERNGE e, MU
B =1.5 m, BHME =>0.5 m, [EHACER;)E G
2 AR RGE SR RS, TR R TT +
AR 7 4 A9 LR A
422 REHRTLHEFW LA FTH/EMLA

DR it TR A 5 4R 7 SR G ] R R S, JB
BT BE T — B A R PE — R Rk Y SC BRI
FEMESR . FEME TIRT, 1 X AN [ 4 356 15 45 00 V6 b 4
P CIBE AR 2R L R R I Sk ),
AR FE BT R4 3y, TR THLERA . K
L N A R N T B Tl o N S g 1 o S
b 2 0 W BE 1) [0 B 790 88 b o 5 0F 9 22 T R B 00
(it " B B %) e O B2 5 4 4P B B A A 1 )
Prlal ), 38 A A AL SRR, Ak R R T
SR, WA —-HRESF SR EERS
423 AxYFEHSHAEFHHRTAFRNL

REBMAHRCES ERG 5=, H1EH A
. ZHEZHEMEETANAERN L. — 2K
Uity Y P R BT 11 ) BE S FCPE AR AR, IR (K
TE>1 000 m) e Foi . AR 6 B2 0 48 38 b ORHE 42
szmg, DL s & O A ik i, B M
W25 TR AR, e AR RS
HZR B SMA W RAABI R, WEFER Y . IR
Teriz B X & B A E MKW m, DS mmT



%124 XU, A5 1 0 HL A8 I i e ) BR A BEAE Y 83

P g FoR R, AP 2 Ly EA S SUAT R X LA S o A e R ), R

PN, RERZHRNSRBEAQ R, = 2% LR PR 058 55 B A 3 A T Y [ R ﬁ'nﬁiliﬁﬁﬁiéfi
JER TR SO CHE, g BB SMRE M, W I RSG5 AR R E

S #k ( References ) :

[1] e NRIRIEE S5 B S50 0 S HEL Z . 1989.
The State Council of the People’s Republic of China. Regulations on the administration of the laying of submarine cables and
pipelines[ Z ]. 1989.
(2] HEZKMR. TSI 8048 8 A e I/ 2 ). 1992,
State Oceanic Administration. Measures for the implementation of the provisions on the administration of the laying of submarine
cables and pipelines[ Z ]. 1992.
(3] 2%, #ONE. RS0 i SE0 IR T 0 S T e~ M A g R s [ ) ). IS4, 2024, 45(1): 86-91.
LI Yi, HUANG Haojun. Calculation and analysis on AC interference law of high voltage AC cable to submarine pipeline and
exploration of safe distance[ J ]. Corrosion and Protection, 2024, 45(1): 86-91.
[4 ] XURRE. e R BRI 7 1 0 T IR A 2 A I A AR 580 D 1 JE T FAR BRI =T e o fiT, 2024,
LIU Enze. Study on the applicability of marine geophysical detection methods to submarine pipeline inspection[ D ]. Xiamen: Third
Institute of Oceanography, Ministry of Natural Resources, 2024.
[5] @b, s, REERGEEERPEMEEARRGEELT] ARKEMR, 2023, 6(6): 7-13.
MENG Jie, ZHAO Lixi. Study on the improvement of protection management system for submarine cables and pipelines in
Chinal J ]. Natural Resources Information, 2023, 6(6): 7-13.
(6] BITL. Heah B R EHULmE THREMBEL T ] P EEM, 2022, 35(2): 59-62.
HU Jiang. Study on anti-electromagnetic interference corrosion of submarine pipelines in a certain oilfield[ J | . China Shiprepair,
2022, 35(2): 59-62.
[7] #&MH, kiafe. HIEmL BRI EA AR T ] W R 5 E, 2020, 37(3): 8-11.
HUANG Panyang, LAI Xianghua. Preliminary idea of submarine cable and pipeline corridor planning[ J ]. Ocean Development and
Management, 2020, 37(3): 8-11.
[8] #EE, fufk. BOKBIREEMREIELGIRIT] W TR SHAR, 2017, 4(5): 281-286.
HUANG Yu, BAO Jia. Development in deepwater subsea pipelaying[ J ]. Ocean Engineering Equipment and Technology, 2017,
4(5): 281-286.
(9] BRK. Al RAE BRI S EZ 2 RAZMPRLT ] WSIFR, 2019, 45(6): 34-36.
LOU Xinxin. Study on the relationship between oil and gas pipelines protection distance and oil and gas pipelines safety[ J |. Oil
and Gas Production, 2019, 45(6): 34-36.
[10] Z8die, ARACTER. W KRR IFA T RIEE R0 ). RIS A0, 2019, 37(5): 7-12.
QIN Xuan, SONG Daishiyu. Analysis and calculation of separate distance for parallel pipelines in Australial J |. Natural Gas and
Oil, 2019, 37(5): 7-12.
(10 ] I/ 5 18 s Bl FEAR - DB33/T 1242—2021[ S ]. 2021.
Standards for Construction Spacing of Oil and Gas Transmission Pipelines: DB33/T 1242—2021[ S ]. 2021.
[12] PEAMKATER L. HmEE TR : GB 50253—2014[ S 1. dbut: WEIFRIH ML, 2015.
China National Petroleum Corporation. Code for design of oil transportation pipeline engineering: GB 50253—2014[ S |. Beijing:
China Planning Press, 2015.
[13] dhEA i RARRER AT . F BB TR : GB 50251—20150 S . dbst: il At 2015,
China National Petroleum Corporation. Code for design of gas transportation pipeline engineering: GB 50251—2015[ S |. Beijing:
China Planning Press, 2015.
[14] PEESMPRAES. B TRAYEITRME: GB 50217—2018[ S 1. dbst: FEIH&IE k:, 2018.



84 RV TT i A 2025 4

China Electricity Council. Standard for design of cables in electric power engineering: GB 50217—2018[ S ]. Beijing: China
Planning Press, 2018.

(15 ] Pl s 2. MR R 8ifn i TR : GB/T 51190—2016[ S | dbat: b iFRl il itk 2016.
China Electricity Council. Code for design of submarine power cable transmission engineering: GB/T 51190—2016[ S ]. Beijing:
China Planning Press, 2016.



