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Tom tit

Két cdu chan dé cac gian khoan dau khi ngodi khoi Viét Nam can phdi thuong xuyén
kiém tra vi cdc khuyét tit cé thé cho phép nwdée bién xdm nhdp, dan dén hie hong két cau
theo thoi gian. Viéc kiém tra cdc khuyét tt trén cdc két cau chdn dé gian khoan ¢ dé sau
hang tram mét duedi mede bang cdc phwong phdp kiém tra truyén thong cé thé la mot nhiém
vu phitc tap va khé khdn, tiéu ton chi phi dang ké cho chii dau tw. Vi vdy, dé dam bdo su an
toan ciia nhdn vién va an toan tdi san ciia nha dau tw la muc tiéu chinh trong viéc cung cdp
cdc dich vu FMI kiém tra ngdp lut chan dé gian khoan bang ky thudt gamma truyén qua to
ra kha hiéu qua, voi chi phi thd'p. Nghién cuu dwoc dé xudt va thuc hién nham ché tao thiét
bi FMI dwa trén cdc két qua nghién ciru trén thé gidi dé ché tao thiét bi vmg dung trong
kiém tra ngdp lut chdan dé gian khoan ddu, ciing nhw ndng cao ning luc chuyén mén cia
Nhom dién tu, tw dong hoa trong linh vue dién tur hat nhan. Két qua nghién cuu da ché tao
dwoc thiét bi FMI theo tiéu chuan Subsea lam viéc ¢ dd séu (-) 300 mét dwoc chirng nhdn
béi Lloyd's Register. Céc thi nghiém khdo sdt cho thdy thiét bi FMI cé thé phat hién ngdp
lut trong cdc trwong hop ong dirng, ong diing xién va ong nam ngang. Giéi han phat hién
cia thiét bi FMI doi véi thanh phan dng ngang la 40mm nuwéce trong dwong ong ¢ kich
thuée >168mm va 20mm nude trong dieong ong cé kich thude <168mm.
T khdéa: CANTI, FMI, FMD, gamma truyén qua, kiém tra ngap luz chdn dé gian khoan

soi gamma

Abstract

DESIGN AND MANUFACTURER OF FMI EQUIPMENT FOR INSPECTION
THE OFFSHORE PLATFORM USING THE GAMMA-RAY TRANSMISSION
TECHNIQUE

The Offshore Platform the coast of Vietnam requires regular inspection of these
critical structures as defects can allow seawater ingress, leading to structural damage
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over time. Inspection of defects on Offshore Platform structures hundreds of meters
underwater using traditional inspection methods can be a complex and difficult task,
bringing significant costs to the owner. Therefore, to ensure the safety of employees and
safety of investors' assets is the main goal in providing Flooded Member Inspection (FMI)
services to inspection the Offshore Platform flooding using the gamma-ray transmission
technique proved to be effective and low cost. The proposed and implemented task to
manufacture FMI equipment is based on the research results in the world to improve the
manufacturing capacity of equipment for industrial applications and improve the
professional capacity of the electronics automation in the field of nuclear electronics.
According to Subsea standards, the results of the mission have created FMI devices
working at a depth of (-) 300 meters certified by Lloyd's Register. Survey experiments
show that FMI equipment can detect flooding in the cases of risers, inclined risers, and
horizontal pipes. The machine's detection limit for the horizontal pipe component is 40mm
of water in pipes of size >168mm and 20mm of water in pipes of size <I168mm.

1. Mé dau

Kiém tra ngap lut chan dé gian khoan ngoai bién Viét Nam c6 thé thuc hién béng
phuong phap siéu am hodc phuong phéap soi gamma. Phuong phap FMI, cho két qua nhanh
chi phi thap hon rat nhiéu so véi phuong phap siéu 4m, do d6 hién nay trén thé gidi thuong
sir dung phuong phap FMI trong kiém tra ngap lut chan dé gian khoan. Tai Viét Nam nhu
cau kiém tra ngap lut chan dé gian khoan bién 13 rat 16n, nhung trudc ddy déu phai thué
chuyén gia va thiét bi nuéc ngoai. Nhim noi dia hoa cong nghé va thiét bi dé phuc vu co
hiéu qué cho san xuét cong nghiép, Trung tam Ung dung k¥ thuét hat nhan trong cong nghiép
(CANTI), thugc Vién Ning lwong nguyén tir Viét Nam, da nghién ciru, thiét ké va ché tao
thanh cong thiét bi gin trén hé thong robot diéu khién tur dong 1an dudi day bién dé kiém tra
ngap lut chan dé gian khoan. Phuong phap va thiét bi da duoc cong ty kiém dinh hang dau
trén thé gioi (Lloyd’s Register) kiém tra va cip gidy chimg nhan dam bao chat luong.

Chan dé cac gian khoan dau khi ngoai khoi Viét Nam can phai thuong xuyén kiém
tra cac két ciu quan trong nay vi cac khiém khuyét co thé cho phép nudc bién xam nhap,
dan dén hu hong két ciu theo thoi gian. Viée kiém tra cac khuyét tat trén cac két ciu chan
dé gian khoan ¢ d¢ sau hang trim mét dudi nudc bang cac phuong phap kiém tra truyén
théng c6 thé 1a mot nhiém vu phuec tap va khoé khan, tiéu tén chi phi dang ké cho chu dau
tu. Vi vay, dé dam bao sy an toan ciia nhan vién va an toan tai san cta nha dau tu la muc
tiéu chinh trong viéc cung cap cac dich vu FMI kiém tra ngap lut chan dé gian khoan bang
k§ thuat gamma truyén qua.

Trén thé giéi, thiét bi FMI dugc dwa vao tng dung kiém tra ngap lut chan dé gian
khoan dau tir nhitg nim 1950. Cac k¥ thuat kiém tra dugc da duoc phat trién nhu Siéu
am da dugc tng dung nhung chi phi cao. Nhin chung, hién nay trén thé gi6i ki thuat FMI
duogc cong ty Tracerco di trién khai trén cac khu vuc gian khoan thé gii.
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Tir nhu cau thyc tién cta thé gidi va nganh cong nghiép dau khi Viét Nam, Trung
tdm da nhanh chong ché tao thiét bi FMI theo tiéu chuan Subsea lam viéc & d6 sau khoang
-300 mét dudi bién ing dung trong kiém tra ngap lut chan dé gian khoan.

2. N¢i dung

2.1. Déi twgng va phuong phdp

Hién nay c6 rat nhidu phuong phép nhu kiém tra siéu am (UT), kiém tra tryc quan
(VT), va kiém tra ngap lut (FMI)... duoc st dung trong khao sat ngap lut chan dé gian
khoan. M&i phuong phap néu trén déu c6 nhimg wu diém va han ché riéng tuy thudc vao
d6i twong va yéu cau khao sat. Trong d6 phuong phap FMI 1a phuong phap tim soat
nhanh, kha ndng phat hién ngép lut chan dé gian khoan véi do chinh xéc cao. Trén thé
gidi, thiét bi FMI duoc dua vao ung dung kiém tra ngdp lut chan dé gian khoan dau tur
nhting ndm 1950. Céc k¥ thuéat kiém tra dugc di duge phat trién nhu Siéu 4m d3 duogc
g dung nhung chi phi cao. Nhin chung, hién nay trén thé gisi k¥ thuat FMI duoc cong
ty Tracerco da trién khai trén cac khu vuc gian khoan thé gii.

Céc cong ngh¢ kiém tra day chan dé gian khoan 14 cong nghé cao. O Viét Nam, ¢
thé c6 mot vai don vi da nghién clru, ché tao thiét bi c6 kha nang phat hién ngép lut chan
dé gian khoan bang phuong phap FMI, nhung chua c6 cong bd chinh thirc. Thoi gian gan
day Cong ty dau khi trong nuéc nhu CLJOC, JVPC, PVO, TLIOC...d4 ing dung phuong
phap FMI (thiét bi ctia nudc ngoai) dé kiém tra cac chan dé gian khoan & ngoai khoi bién
Viét Nam. Nghién ciru lam chu cong nghé FMI s& mang lai hiéu qua thiét thuc ciing nhu
dua vao nudc ta mot cong nghé kiém tra méi, phuc vu cho kiém tra chit luong hién trang
bao tri bao dudng cic chan dé gian khoan ctia nganh cong nghiép dau khi.

He thiét bi FMI CANTI Model 2021 1a mot hé do SCA 1 dau do (bo phan tich don
kénh) két ndi v6i voi may tinh diéu khién tat ca cac thong s6 hoat dong can thiét. Mot dau
do duoc két ndi v6i by dém véi cac cai dat cao thé, ngudng do va cira sd doc 1ap. Thiét
bi ¢6 thé dugc cung cap ngudn thé thap 24VDC, 20mA. Thiét bi FMI hoan chinh gom
c4c thanh phén sau, bd tién khuéch dai nhay dién tich, bo khuéch dai tuyén tinh, bd phan
tich kénh don va bd ngudn cao thé cua dau do. Mot cong giao tiép RS-232 két ndi vao
may tinh.. Thong thudong, mot may tinh duoc st dung dé thu thap va hién thi dit lidu, giri
thong sb, bit dau do va dimg do. Phan mém giao dién va xur 1y s6 liéu duoc xdy dung dé
diéu khién hién thi va ghi lai sb liéu.

Charge Singel
Detector == sensitive = [F=>{ Amplifier |= Channel > Computer
Amplifier Analyzer

Hinh 1. So do khoi h¢ FMI

Hé FMI di dugce thiét ké dé két ndi véi hé ROV trong hoat dong kiém tra chan dé
gian khoan. Ngudn phong xa va dau do duoc gin trén canh tay diéu khién ROV bang
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khung nhém FMI. Thiét bi FMI duogc diéu khién bang canh tay ROV, thiét bj FMI s&
duogc dinh vi ¢ vi tri mong muén dé tién hanh do duong éng.

2.2. Thue nghiém khdo sdt thiét bi FMI CANTI

Thiét bi FMI duoc chuén trude khi tién hanh thyc nghiém dé xac dinh trang thai
ngap nudc ciia dudng dng. Cac gia tri do dugc hién thi trén phan mém CS 1a gia tri do
duoc tryc tiép tir dau do khi tién hanh thyc nghiép trong mo hinh vat Iy moé phong chan
dé gian khoan. Gia tri do (s6 dém) 1a dai lugng dé xac dinh cac thanh phﬁn duong 6ng bi
ngap nudc, kho hoac ngap mdt phén.

Gi4 tri do bi anh hudng bai cac yéu td nhu 13 khoang cach tir ngudn birc xa dén dau
do, khoang cach tir dau do dén dudng dng, bé day duong dng, cac sinh vat pht du bam trén
duong dng va cac yéu t6 khac déu duoc xem xét danh gia trong phan thuc nghiém nay.

Thyc nghiém khao sat thiét bi FMI ching minh kha ning thiét bi cho Gng dung
kiém tra ngap lut chan dé gian khoan bing phuong phap gamma truyén qua lam co s&
cho viéc trién khai thuc té trén cac gian khoan dau ngoai khoi Viét Nam.

2.2.1 Thuc nghiém voi mau duong 5ng dai dién

Pé ching minh rang hé thong FMI d hoat dong theo tiéu chuan thiét ké, ba (03)
6ng sat mau s& duge chon cho muc dich thuc nghiém véi kich thudc sau:

S6mau | Kich thudc éng danh Puong kinh Chiéu dai Bé day Pipe
dinh (NPS) (OD mm) (mm) (mm) Schedule
1 6 @ 168.28 500 10.973 SCH80
18 @ 457.20 400 23.800 SCH80

Hinh 3. Mdu Sé I cho dwong éng ngang

Hinh 4. Bén chita nuréc ( thé tich: 12601)
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2.2.2 Thiét lgp hé do FMI CANTI

Khung FMI s& dugc thiét 1ap va diéu chinh dé chup véi timg mau dng. Hé thong phai
duoc két ndi theo so d6 v6i phan mém FMI-CS dugc cai dit trong méy tinh xach tay.

Hinh 5 Ldp dat hé do FMIvéi ROV va phong diéu khién
S6 dém phong khi kh?)ng ¢6 ngudn buc xa s§ duoc ghi lai‘ dé qéc tinh dff) nhay cua
may do va dé dam bdo truyén dir li€u gitta cam bién FMI va phan mém dugc 6n dinh.
2.2.3 Quy trinh tién hanh thwc nghiém hé FMI CANTI
Trudce khi 1dy ngudn birc xa ra khoi container Type-A, ki su FMI phai tién hanh
cac cong vi¢c sau:

- Tat ca nhitng nguoi lién quan déu 16 cac bude kiém tra qua TB-Talk

- Pam béo hé thong giao tiép dd sin sang. Phan mém dang chay vai két ndi tot tir
budng diéu khién téi may do FMI.

- Thiét 1ap hang rao canh bao birc xa han ché ngudi ra vao khu vuc c6 ngudn birc
xa. Chi ngudi duge ty quyén (k¥ su FMI) méi c6 thé truy cap trong khu vuc lam viéc.
Nhimg ngudi con lai s& duge giam sat viée thir nghiém trong budng kiém soét.

- Bé chira nuéc va mau dudng 6ng di sin sang dé thir nghiém véi nude do day.
- X4c dinh dinh nang luong cho ngudn birc xa di chon thong qua phan mém.

- Ghi lai s6 dém 6n dinh trong khong khi.

2.2.4 Thue nghiém véi dwong ong doc va ong ngang

2.2.4.1 Puong ong doc

a. Ong mau S6 2 dé thir nghiém duong ng doc phai duoc nhiing chim vao trong
“bé chira” nudc dé md phong tinh trang “dudng dng” tai két cau gian khoan.

b. Lap dit nguon bic xa vao khung FMI
c. Ghi lai s6 dém khi dit khung FMI vao trong nuéc.
d. Pua khung FMI vao duong 6ng nhu hinh dudi day dé biét "sé dém kho"

7



http://doi.org/10.37550,/tdmu.V]S/2023.02.386

e. Sau d6 cho nudc vao éng dé do sé dém ngap nude

f. Hoan thanh thtr nghiém véi 6ng mau Sé 2. Trudée khi tién hanh thir nghiém cho
mau tiép theo, hily dam bao tat ca di liéu duoc thu thap. Hé FMI da duoc lay ngudn birc
Xa ra va dua vao container loai A.

g.Thao 6ng mau Sé 2 va thiét Iap thir nghiém ddi véi dng mau Sé 01 trong bé thu
nghig¢m.

Hinh 6a Khung FMI dat ngdp trong bé
chira nwoc

Hinh 8a Khung FMI do dwong ong
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2.2.4.2 Puong ong ngang

a. Ong mau S6 1 dé thir nghiém nam ngang phai duoc nhiing chim vao trong “bé
chira” nudc d€ mo phdng tinh trang “dudng ong” tai két cau chan dé gian khoan.

b. Ghé ldp ngudn birc xa vao khung FMI

c. Ghi lai s6 d¢ém khi dat khung FMI véo trong nuéc.

d. Dit khung FMI vao do duong éng ngang, do sé dém kho

e. Ghi lai s6 dém kho cho duong éng ngang.

f. Sau d6, 6 day nude cho dén khi dudng 6ng day nudce dé hién thi "sb dém ngip
nudc". (Thao éng din mau S41 ra khoi bé dé thoat khi néu can sau do dat ngap trd lai bé
dé thir nghiém).

g. S6 dém ngap nude hién thi trén phan mém FMI-CS

Hinh 9 Duwong ong ngang
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Hinh 10b Két qua duong ong ngang khé
trén phan mém FMI-CS

Hinh 10a Puwong 6ng ngang khd
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Hinh 11a Pé day nwéc vao mau ong Hinh 11b Ké qua doc ong ngdp mudc
ngang trén phan mém FMI-CS

2.3. Két qud khdo sdt thiét bi FMI CANTI

Céc thi nghiém khao sat cho thay thiét bj FMI c¢6 thé phat hién ngap lut trong cac
truong hop dng dimg, dng ding xién va dng nim ngang

Thiét bi FMI dugc Pang kiém Lloyd's Register chirg nhan thiét bi FMI (CANTI
MODEL 2021) str dung trong danh gia ngap lut chan dé gian khoan phuong phap gamma
truyén qua.

3. Két luan

Nhiém vu “Thiét ké ché tao thiét bj FMI khao sat ngdp lut chan dé gian khoan dau
bang phuong phap gamma truyén qua” da hoan thanh cac noi dung cong viéc phi hop
voi yéu cau, muc tiéu da dat ra. Két qua nhiém vu da tao ra 02 thiét bi FMI theo tiéu chuan
Subsea lam vi¢c & do sau (-) 300 mét dugc chirng nhan boi Lloyd's Register. Cac thi
nghiém khao sat cho thiy thiét bi FMI c6 thé phat hién ngap lut trong cac trudng hop dng
dung, dng dung xién va dng ndm ngang. Gi6i han phat hién ctia may d6i voi thanh phan
dng ngang 13 40mm nudc trong dudng dng c6 kich thude >168mm va 20mm nudc trong
duong éng c6 kich thudc <168mm. Ngoai ra, nhiém vu da hoan thién bd quy trinh tinh
toan, quy trinh do va sir dung thiét bi FMI dugc Dang kiém Lloyd's Register chimg nhan
thiét bi FMI (CANTI MODEL 2021) sir dung trong danh gia ngap lut chan dé gian khoan
phuong phap gamma truyén qua.

Thiét bi FMI dugc ché tao so voi mau FMI trén thé gidi cua Tracerco co thiét ké
compact hon thuan lgi cho viéc lap rap trén hién trudong. Phan mém giai doan s liéu than
thién v6i ngudi ding va hién thi diy dii cac thong tin can thiét trong danh gia ngap lut
chan dé gian khoan. Dit liéu duoc luu trit va hién thi trén may tinh Laptop dam bao khong
bi mét sb liéu do. Thong qua thuc hién nhiém vu, kién thuc va kinh nghi¢m ctia Nhém
nghién ctru trong Iinh vuc ché tao thiét bj dién tir hat nhan da dugce cai thién va phat trién.
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Phat trién thiét bi FMI v6i kich thudc nhod gon hon lam viéc & d6 sau 16n hon -300
mét dudi bién.
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