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The System of Underwater CCTV Inspection

for Reactor Internal Components
(In Chinese)

Zhu Rong

(Research Institute of Nuclear Power Operation, Wuhan)

ABSTRACT

During the operation of nuclear power plant, the reactor internal components
are greatly scoured and vibrated by flowing water. So the structural integrity and
surface sludge for reactor internal components are needed to be inspected during re-
fuelling. Thus an inspection system is developed, in which the camera inspects un-
derwater at different high and different direction by mechanical elevator and the
image of closed-circuit television (CCTV) is mixed with digital coordinate of the
camera position for re-inspection. It is the first system for inspection of reactor in-
ternal components in China. This system has been used 4 times in the inspection of

Daya Bay Nuclear Power Plant successfully.
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BRI STTE RS, RAEMEENEG—ERB LB EKK A RIfdRs. Hit, &
RERNERHRTRE, RENEARAHATEY, AXTE, RAEATER. #
Bi. B, RAAXLIBYHNRY, B8 G0RES ASAFTRAFIAR.

RRESRME, B TRAREARSE, AmEgmbgi, HitsFHEERY
KT M REMEATRE. I TFAEBAKMERE, FUBRGEHLFURE, TIERME
ERRE, ERRHFRERE.

BESFAREBBER HERER, ROFAMTX-ERELCHATR, @2 T %E
FAMEX K EBBHE #RORY. HFACEGRRATRKESER 1 SH45H0 2 Sl
HO =PSRN RE, BRI EXRESAT 1996 £ 3 ANKERSZE 1 STEAE K/
MRIMENARGEE. SRREE-EATHENRNERENAGRINEATA.

1 mAERENERNAEE

R R “EACER GUURR &R ERE N RCC-M MC 7100 B R K A3 E HE
R

(D YRAREEERREN, KTHEMERBTAWFTAFSHEEENERHELH S
HrRES1, Bl : ZE 2100 X107 WIRRIKE T, LABELKCSETR EH4HE—&K 0.8 mm K
MRE, RASZHRNRFEN 13%. ERUER, dJUERK 6 FUTHREFTRE.

(2) MBEH N ZEZREBEER KT 30°M%£ 4.

ZEREREERAANBUERI (BFEKTEMERM CCD T aHE R BIER
FAABREDMLEKBNEL. TES, HEXTERA 13 m; B K TEMBERIE 0°F 135°
HEAEM. fE3h; SEMEEMBRUIIER &E 360K P HHEKER. ZEBEBEKMBHM
AR ATEND I REELLHENE G LW, 75 SR B e B e Ek
BHUNEL, UFEHEEIIKEFAEANEECESRTRE. mETHH KT R
NEE, MBLBEZBREIH—MREE R — A58, MREEVURERAER, W&
F R BEZESE K AR Rt — NS BT CR A . VRN THES.

(3) FRIRGENEH A 0. 15 MPa KK,

2 BRERA

2.1 HkitE (RE D
2.1.1 THRBEER

BBIEK THMBRVIABRE N ETG§ EEAKT 18~20 m WM XN EFIFNIEER
ARF M RE, BENEMED, TABRRMTAE CFE) MARMEE (TAEXH
AR, FAEMES EME—EH TR, AL ETRREE ORI LUHSH
¥r.
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2.1.2 FEHH

(D) EFd 16 AR, 8K 1.5m, REA 24 m, WEVZERAREERE L
R4,
2) BHER
#GY EEEXBHEKL, HHKITEARES. AAFHHGIHRHIIE. &3
KRR RITED.

LUMETFHRAKIE, HTREAE, RESEHTRIT, TR AR RS
RESEEBRT, EHFREERNEE. YeHERe, RSB0 FIFAL, 7
AR B 8 ST eERY (3% m ¥ g,

(3) X®MH

XBEBHHDRASFEEARI AR BB HETRRE[RERNNERA L,
FAXE. MNEMTETEREKF TREKBANMTEZS),

EEVFHESEED, A TREBRLMBEEE BRLEEEHT WKL, #
ARBESFEIMAERERERERT, EHSIRTHERY—K, —BRBEEFREED)
Bt FEHEBESRRIF, FNELIEA,

(4) Rk IeRead

EHFB[BE=F, ENAFATEERMTRE. KFPRE. THETEHTAEOTLE.
R Fe R B AE S BB R H AR A B B SR AP B

(5) ATHFH3R

FRR R HE R TEL I RN, HETHMAGHELMRER—EAE, U
HEREAE.
2.2 BRgE
2.2.1 Rees 93 RIKTFHMER

XRBEFT 1991 FNEEFIHMREKTERER. CEEQE . RIIMKIERAE
YL (RKHME $40.5 mm) BB BOK T & ik, ROIMK3 A SRR 4112 B F1 1MW
HIG, VHS K 172 BFFMUL. Kb, HRVIEHE RI3/01 EMEL, BW20W R
B Y% R93/02 LML, HHF 150 W HRBA I R93/03 L RAEREFE 360°/Y 90° MM &¥
%, H¥ 150 W ROEHE; R93/04 B4 (12~72 mm, 6X) HMHL., THWLE.

BEAREARNA, 150 W REDEEEKPHBAERKRERY 0.38 m, HUEHRIE
REMBPEZQRTAERNZRZ 350~400 mm M EAN.
2.2.2 T CCD B i B8

RERFEGLE. EHH CCD L BB R, EOFBBE VHS HAK 1/2 EH
FARNL. M, YRGB RVLESA B A 150 W K T REALT.

BRUHELERYMME AV, TUEOCE 135°MREREAE FREEHK6 &
Pt SO
223 RERERENERLERSE (ME 2

BRECHE.

(1) —F36cm MEKWE, MATEMBHRENK, REKFTRAMBREARLER
BRI ZRMAMHEILE,
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(2) —% AST486/33 it &HL
A, ARUBLEFR, BUBE
BHHEY VGABRREEBFE
CRT k. #dEBBALENT
KMV E. /5. AEUEREE
BBz B .

(3) —4 TV-encoder (%5
#)HRBEGMEAGEEN—
AR E T RBRES, &8
SBFRRULA M.

4) —BRBIM—F 51 cm
RS, KERREREAHN
B, Ligh{s A LSRR IEW S
SR ST,

2.2.4 WEIRS

KT BB AT O] [ S A K AT R
BULFERS L, T EREHA
B, AT RGBT R R A AE &%
B, WAEKTKHESTHE.

3 R

XERMATRE M 1994 4811

AP F—RRNBHTXEBESR] 1 SIAR - RERRENENBERELR, X5
AR HFER T 1 SHANMEN 2 SHAS - RERKRENENMGRE, HEERE
MR E AR ERSE, UETRMHRTE, ATRE. RIEEAHE
HES. Bui, BRSOV FIIMAE DB, Mok EOUNA ER, HECEIERRA
B THRMKF.

BETRABGE R, WHRFERBUER] AEHEEE] ¥R R RY

TFE

£ F X W

1 RSEM E7KiE#a B SRR &SRR
(In-Service Inspection Rules for Mechanical Components of PWR Nuclear Islands, 1990. Edition)
2 RCC-M, MC# RBJyH: 1988. 6
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