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TOm tit: Trong nhitng ndm gan day, cdc dé, dap thity loi lau ndm, cdc hé thong dan cong xa dang
dan xuéng cap. Mot thach thire 16n phdi doi mét véi tat ca cdc co sé thiy loi la thuwce hién kiém tra,
sika chita va ndng cdp cdc hé thong dé, dap va hé chira hang ndam. Véi cach sir dung the ldn va cdc
thiét bi thuce hién cac nhiém vu dwdi nuwde thwong doi hoi nhiéu cong sic va nguy hiém cho nhan
vién thuc hién cong viéc. Kinh phi con han ché nén viéc duy tu bao duong cong trinh con cham. Do
do, trong tinh hinh hién nay, nhu cau cac thiét bi tro giup cac hoat dong dwoi nuoc la rat lom. Viéc
sir dung thiét bi diéu khlén tir xa dudi nude (Remotely Opemted Vehicle - ROV) tai cac cong trinh
thuy loi ¢6 thé cung cdp mot giai phap thay thé hiéu qua dé thiee hién cong viéc kiém tra hodc bdo
tri, ciing nhir sira chita can thiét. Mot s6 nhiém vu ndy gio ddy cé thé dé dang thuce hién ma khong
co tho lan, voi ROV, cam bién sonar cho hinh éanh 3D, camera ghi hinh va cam bién khdc dwoc diéu
khién tir xa tao ra sy an toan hon so véi thuc hién cdc nhiém vu twong tw voi tho lan. Day la mét
linh vie con kha moi trong nude, mang nhiéu ¥ nghia doi véi cac dur dan dé, ddp thiy loi, ho chira
nude. Do d6, bai bdo sé dé cdp dén gidi phdp g dung ROV cho nhiém vu khdo sat danh gid chat
liong cong trinh hé, ddp thiy loi trong miede.

Tir khoa: Thiét bj dgiéu khién dudi meéc (ROV), cong trinh thay loi

Summary: In recent years, the old dykes, dams, and channel systems have deteriorated. A
challenge for all irrigation facilities is the annual inspection, repair, and upgrading of dykes,
dams, and reservoirs. The using divers and equipment to perform underwater missions is laborious
and dangerous for the staff. The finance is limited, so the maintenance of the project is slow.
Therefore, in the current situation, the need to use devices to help with water activities is huge.
The use of a Remotely Operated Vehicle (ROV) at irrigation works can provide an efficient
alternative to performing inspection or maintenance as well as repair. Nowadays, some of these
tasks can be easily done without divers, with ROV, sonar sensor for 3D images, video camera and
other sensors remotely controlled for more safety, compared with performing similar missions
with divers. This is a relatively new field in Vietnam with many meanings for the projects of dikes,
dams and reservoirs. Therefore, the article will mention the ROV application solution for the
survey and assessment of the quality of dams and lakes.

Keywords: Remotely Operated Vehicle (ROV), Irrigations

1. GIOI THIEU CHUNG nganh kinh té, phat trién nong nghiép, phong
tranh giam nhe thién tai [1]. Do d6, viéc dam
bao an toan hd dap, hé thdng dé trong cong tac
phong chéng thién tai 1a cong viéc rat quan
trong [2]. Hién nay rat nhiéu ho, dap 16n nho
thudc quan 1y cua céc co quan cip Bo dén cac

Viét Nam hién c¢6 dén gan 7.000 hd chua 16n,
nhé vé6i tong dung tich ~ 63 ty m®, hé thong
cong trinh thuy lgi d6 s¢: 10.000 tram bom,

8.000 km dé séng dé bién phuc vu phat trién cac
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co quan cap tinh da c6 tudi tho 30 dén trén 40
nam, nhiéu cong trinh dwoc xay dung trong thoi
ky dat nude kho khan, quy md con han ché,
cong nghé thi cong lac hau, chiu tdc dong cua
mua bao, 10 lut nén da xuéng cép, hu hoéng
ning, nhat 14 cac hd, dap nho do cac dia phuong
quan ly. Pinh ky hang ndm, cic co quan quan
ly tir Trung wong dén dia phuong di to chic
kiém tra tinh hinh thyc hién cong tac dam bao
an toan cong trinh thay loi, trong do tap trung
kiém tra, danh gia tinh hinh hu hong cac hd, déap
va hé chira nudc.

Trong qua kha, Viét Nam ting chiu nhiéu thiét
hai nghiém trong do h, dap thiéu an toan. Ti
thang 10/2012 — 6/2013 da c6 3 vu v& dap thuy
loi nhé & 3 tinh mién Trung va TAy Nguyén, do 1a
dap Pa Krong 3 (Quang Tri), Dak Mék 3 (Kon
Tum) va Ia Krel 2 (Gia Lai). Bap chinh thuy dién
S6ng Tranh 2 xay ra su ¢b thim, ro ri nude 2012,
hay gan day nhét 1a sy cd duong ham din dong
thi cong tai dap cia thiy di¢n Song Bung 2 bi vo
vao nam 2016.
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Hinh 1: Thiy dién Pa Krong 3(Quang Tri)
xdy ra sw cé vé than ddp truée khi phat dién

Hinh 2: V& dap thuy dién Song Bung 2

Hinh 3: Hién twong nitt, ro ri nudc tai
bo dap Song Tranh 2

Nghi dinh vé quan ly an toan dap dang dugc Bo
NN&PTNT trinh dé thay thé Nghi dinh
72/2007/ND-CP vé quan Iy an toan dap, quy
dinh rd hang nam phai t6 chirc kiém tra an toan
dap dinh ky. Viéc kiém tra va bao tri cac hé
théng de, dap, hd chtra 12 mot phﬁn khong thé
thiéu. Tuy nhién, trong nudc chu yéu sir dung
tho 1an trong vi¢e kiém tra va bao tri cac cong
trinh dap thiy dién, nhung chi phi cho céc dich
vu tho 1an nhu vay c6 chi phi cao, moi truong
nguy hiém nhiéu rii ro, chat lugng khao sat tiry
thudc phan 16n vao ngudi lan va diéu kién thoi
tiét. Do do, trong tinh hinh hién nay, nhu cau
cac thiét bi trg giup cac hoat dong dudi nudc 1a
rat 16n. Viéc sir dung thiét bi diéu khién tir xa -
ROV tai cac cong trinh thuy 1oi c6 thé cung cap
mot giai phap thay thé hiéu qua dé thyuc hién
cong viéc kiém tra hodc bao tri, ciing nhu sira
chita can thiét.

Hinh 4: Tho lan kiém tra hé théng cé'ng
tai de, dap thuy loi

Tai Viét Nam, viéc nghién ctru va ing dung ROV
van con 1a mot hudng nghién ctiru méi. Vién co
hoc ciing dd nghién ctu dé tai “Nghién ctru,
thiét ké, ché tao Robot lin 6 bac tu do phuc vu
cong tac khao sat, xay dung va danh gia lai cong
trinh bién ¢ nhiing ving nudc néng”. Tuy nhién
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hau hét phai st dung céc thiét bi, cong nghé ngoai
nhap vai gia thanh cao, chi phi bao tri, bao dudng
ton kém va doi ldc khong phti hop véi dic tinh méi
trueong Viét Nam nén dén dén hiéu suat kém. Mot
s6 cong ty so hitu va cung cip dich vu thiét bi
l3n bién & Viét Nam hién nay c6 d6i ngii ki su
giam sat va van hanh ROV chuyén nghiép co
kha nang lam cha khoa hoc cong nghé, ting
budc noi dia hoa ngué)n nhan lyc. Tuy vay, cac
thiét bi ROV vén chu yéu lay tir ngudn nhap
khéu tir nude ngoai. Viéc st dung thiét bi ROV
tai cac cong trinh thuy loi c6 thé cung cap mot
giai phap thay thé hiéu qua dé thyc hién cong
viéc kiém tra hodc bao tri, cling nhu sura chira
can thiét. Mot s6 nhiém vu nay gio day co thé
dé dang thyc hién ma khong co tho ldn véi
ROV, cam bién sonar cho hinh anh 3D, camera
ghi hinh va cam bién khac duoc diéu khién tur
xa tao ra sy an toan hon so v&i thuc hién cac
nhiém vu tuong ty véi tho 1dn. Day 1a mdt linh
vuc rong v6i nhiéu y nghia ddi véi cac du an
dé, dap thuy loi, ho chira nude.

2. KHAI NIEM ROV VA UNG DUNG CHO
CONG TRINH THUY LOI

a. Khai niém vé ROV

Remotely Operated underwater Vehicle - ROV
la phuong tién ty hanh dudi nude tr xa, mot
thiét bi di dong diéu khién co day dudi nudc.
ROV hoat dong dudi nudc dugc thiét ké co
camera, sonar, altimeter, dén chiéu sang,... Tuy
thudc vao nhiém vu ma ROV ¢o thé c6 thém
canh tay robot, banh xe bo dudi than tau, 6ng
ldy mau nudc,...

ROV di duoc nghién ctru phat trién dé hd tro
hoic thay thé con ngudi 1am viéc & nhimg ving
nude sau, nhitng ving nudc 6 nhiém hoic khi
lam viéc trong thoi gian dai dudi nudce. Hién
nay, thiét bi dudi nudc duge st dung nhiéu
trong quan sy, tim kiém ctru nan ctru ho, nghién
ctru bién va cac nganh k¥ thuat. Trong nganh
dau khi, thiét bi dudi nudc duge sir dung dé lam
nhitng céng viéc nhu kiém tra cac gian khoan
va duong dng dan khi, din dau. Trong nganh

[__KHOA HOC
vién thong, thiét bi dudi nuéc duoc sir dung dé
khao sat day bién truéc khi dat cap trong long
bién, chén cap va kiém tra hién trang cap truyén.
Trong quan sy, thiét bi dudi nudce duoc su dung
dé gai hodc tim kiém va théo g& thity 161, min hoiic
phdi hop cing con ngudi trong viée tac chién
dudi nude. Thiét bi dudi nude con 1a cac thiét bi
quan trong khi ctru hd céc tau thuyén bi dam dudi
day bién.

Hinh 5: Mgt s6 ROV trén thé gidi

Viéc sir dung thiét bi lan bién thay thé con
nguoi da va dang duoc ung dung thanh céng
trong nhiéu linh vyc quan trong cua dit nudc
nhu khai thac dau khi, quan su. Vi du nhu trong
c4c cong trinh ngam dau khi, c6 nhiing cong
trinh dudi do sau hon 100m tinh tir mat nudc
bién. D6 1a chan dé gian khoan, 1a nhitng dudng
6ng dan dau, dan khi... Dé khao sat, bao dudng
cling nhu stra chira nhitng cong trinh nay thi
phuong an nguoi 13n s& gap nhiéu han ché, cho
dit d6 14 nhitng nguoi tho 1an gici nhat. Tho lan
thong thuong chi c6 thé 1an sau khoang 50m va
thoi gian 1am viéc rat ngan, kha nang van dong
bi han ché rat nhiéu do ap suat cao. Nhat 1 cong
viéc khao sat ¢ @é dap thuy dién, dién tich khao
sat chat hep, thoi gian khao sét can kha dai. Bo
1a chua ké nhiing cong trinh nguy hiém, nhu
khao sat duong ong bi ro ri khi, nhitng cong
trinh ngam phuec tap, c6 tinh rai ro, nguy hiém
cao thi ROV s& thay thé con nguoi thuc hién
maot cach hoan hao nhét.
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Hinh 6: Underwater ROV Thiét bi Camera
voi kha nang Ign 300m
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Hinh 7: ObserverXT Mini-ROV

b. Mot sé ung dung tiéu biéu cia ROV vao
cong trinh thay loi trén thé gioi

e Venezuela str dung ROV dé kiém tra co s
ha ting hd chta Guri.

Hinh 8: Ddp thuy loi Guri va FALCON ROV
duoc sur dung cho viéc khao sat

Nam 2015, Chinh phu Venezuela dang thuc
hién céc bién phap kiém tra co s ha ting cua
dap thay loi cua nudc nay khi nhiét do ting,
lwong mua giam va nhu cau nang lugng tang lén
anh huong dén muc nuoéc tai HO chira nuée
Guri [3]. Trong nd luc caa chinh phu dé dam
bao chinh xac &p luc nudc giam khdng lam
hong dap, nudc nay di sir dung thiét bi ngam
diéu khién tir xa (ROV) Saab Seaeye duoc trang
bi hé théng khao sat dic biét. ROV s& kiém tra
dap, luu vuc va cac nhanh cua né. Co sé ha tang
nay a mot phan caa nha may thay dién lon tha
ba thé gidi, du an thuy dién Guri 10.300 MW.
e Kiém tra dap thay dién Tai Canada, tinh
Quebec

Hinh 9: Kiém tra cong ddp Hydro Quebec
dung ROV- Seabotix tgi Canada

Tinh Quebec 14 noi c6 nhiéu séng hd lam cho
né tro thanh mot dia diém cho cac dap thiy dién
va ho chira. M6t ¢ong ty c6 nhiéu kinh nghiém
trong nganh Ia GENIFAB. Cong ty k¥ thuat nay
chuy@n vé linh vuc thiét bi co khi hang ning, co
cau bén pha va hé thong lién quan thé thay loi.
Ho da phat trién va ché tao dé phuc vu céc cong
trinh dap cia Canada nhu Hydro Quebec. Ho sur
dung ROV Seabotix va ty minh thuc hién kiém
tra. Diéu nay khong chi 1am cho cac cudc kiém
tra duoc thyc hién nhanh chdng ma khong can
chi phi cao cho cac d6i lan, n6 con cho phép ho
thuc hién mot $6 cudc kiém tra trong khi van
duy tri hoat dong cua nha may

e Kiém tra vét nat bé tong tai du &n
Lower Baker

Hinh 10: Kiém tra dinh ky cac bo phan
quan trong dap Lower Baker

Hinh 11: Phdt hién vét nirt bé tong
tai dy an Lower Baker
Trong chuong trinh an toan dap Lower Baker,
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Washington, tién hanh kiém tra dinh ky céc
b6 phan quan trong dé dam bao ching hoat
dong nhu thiét ké va ngdn chan moi van dé
dang phat sinh, truéc khi ching tré thanh van
dé 16n anh huong dén céu trGc than
dap. Trong qua khw, cude kiém tra tryc quan
vé thap hut, cong tran, dugc thyuc hién boi mot
nhém tho lan.

Vi thiét bi ngam diéu khién tir xa (ROV) mang
lai loi ich vé:

« Kha nang thich tng (thoi gian dap tng nhanh,
it nhan luc va truy cap vao cac dia diém kiém
tra tur xa);

« Dt liéu nhanh chéng thu thap va phén tich(
kiém tra ddy du thong tin, cai thién hinh anh....)

« Chi phi (giam chi phi lao dong, thiét 1ap va
kiém tra).

Vi nhitng 1y do nay, nim 2015 ho di quyét
dinh trong dot kiém tra nay, sir dung ROV dé
danh gié tinh trang cua lugng bé tong, tai cac
cong cuia Lower Baker [4]. Nhitng tién bo gan
day trong céng nghé ROV ciing s& cho phép
st dung cac k¥ thuat hinh anh, quét day 3D
trong truong hop tam nhin tir cAc camera
khong du rd rang dé kiém tra. ROV da duoc
ha xudng thong qua cong than dap, cac diém
kiém tra d dugc phan tich va luu lai. ROV da
duoc ha xudng thong qua viéc md khe cong,
cac diém can khao sat da duoc ghi lai, va cac
vi tri can quay va chup nhanh da dugc luu trén
ban v&, clng voi d6 1a luu lai video trén 6
cimg. Piém khao sat duoc ghi nhan trong dot
kiém tra la:

e CO manh vun nho ¢ dudi cung cia khe hat

« CAC vét nirt trén san trong hé thong dén nudc

3.DE XUAT PHUONG AN THIET KE
ROV

Nham thiét ké va ché tao mo hinh VIAM-
ROV600 phuc vu khao sat danh gia chét luong
cong trinh ho, dap thuy loi c6 kich thudc nho
gon, gia thanh thap, dé van hanh cho ngudi st
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dung. M6 hinh VIAM-ROV600 duoc thiét ké
nhu sau:

- Dang hop: téc do di chuyén thip nhung linh
hoat kha ning 6n dinh cao thudng dugc dung
dé khao sat trong méi trudng hd, dap.

Hinh 12: M6 hinh VIAM-ROV600

- VIAM-ROV600 sir dung vat li¢u nhom 1a mot
hop kim nhom phé bién hién nay, dé gia cong
va do bén tbt.

- Sir dung phuong phap chéng thim O-ring: d&
dang bdo tri va thay thé, chiu duoc ap sudt tot.

- Sir dung phuong an ndi 1én 13n xubng bang
ngoai lyc: sir dung dong co ngoai 1am luc day.
kha ning can bang khdi tAm cao, thoi gian 1in
ndi nhanh, d& diéu khién, dé chdng tham.
VIAM-ROV600 cé tong 8 dong co bao gom 4
dong co dung va 4 dong co ngang dugc danh
s6 thir ty tir 1 dén 8. Vi tri dat cia dong co
ngang sé& léch mot goc +60° so voi phuong
ngang. Diéu nay dam bao cho ROV ¢6 thé di
chuyén linh hoat theo phuong ngang. Ngoai
ra véi 4 dong co dimg c6 thé gitp cho ta diéu
khién duoc vi tri cac goc roll, pitch, yaw va
do sau mot cach dé dang. Do vay, hé ROV da
thiét ké co thé bam duoc mot quy dao bat ki
trong khong gian ba chiéu.
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Hinh 13: Hinh chiéu ditng VIAM-ROV600

Xuét phat tir thyc trang cac rii ro & cac dap thay
dién, cac ho chira nudc hay cac cong ranh, ...
Nén chung ta can mot thiét bi 1an ROV dé thay
thé con nguoi trong trong viée khao sat & cac
hd, dap, céng, .... Tur thyc trang trén, nhom tac
gia dua ra céac yéu cau thiét ké mot thiét bi lan
c6 day diéu khién tir xa:

e Thiét bi phai kin nuéc va chiu duoc &p luc &
d6 sau 50m.

e Khbi lugng cua thiét bi 1a khoang 30 kg.

e ROV c6 kha ning di chuyén duoc 6 bac ty
do (6DOF).

e ROV phai str dung dong co day va c6 toc do
di chuyén theo huéng trudc(surge) toi da l1a
1.5m/s, theo huéng xudng dudi(yaw) véi toc do
1m/s.

e ROV phai mang duoc c4c thiét bi dudi day:
o Cam bién 4p suit: Dung do 4p suit va xac
dinh d6 sau hoat dong.

o Cam bién sonar: Phat hién vat can xung
quanh ROV, phéat hién vét nat, bién dang cua
vat thé can khao sat.

o Cam bién altimeter: Do khoang cach tir ROV
dén day ho.

o Hé théng camera: Quan st moi trudng dudi
nuoc.

o Cam bién phat hién nudc: Phat hién nudc
vao thiét bi di¢n.

o Pén chiéu sang: Ho tro camera quan sat moi
truong nudC.

Bang 1: Thong s6 k¥ thuit ciia VIAM-ROV600

Do siu 50 m Sb dong co 8

Chiéu dai 600mm Vin toc toi da 1.5 knots

Chiéu rong 600mm Camera 640x480 pixel
Chiéu cao 480mm Pién 4p nguon 325VDC

Khbi lwgng 30kg DAy cip ngudn $8.9mm — 150m
Vit ligu Nhém Cap truyén théng | $5mm — 10mm

|
! GCS - Ground Control Station |
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Hinh 14: So do két néi cdc phan tir
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Nhu hinh 14, khi ¢ trén bo ta s& st dung 2 may
tinh. May tinh th nhét sé& phuc vu viéc quan
sat cac gia tri vi tri va gdc, cac gia tri cam bién
tra vé, quan sat hinh anh tir camera va ra 1énh
diéu khién. May tinh thir 2 s& c6 nhiém vy thu
thap cac dir liéu tra vé tir sonar va xay dung
phan mém phuc vu nhu cau st dung ctia ngudi
dung. Tram trén bo giao tiép véi ROV thong
qua dudng day Ethernet. Bén trong ROV gdm
c6 2 may tinh nhing, mdt cho viéc xu 1y cac
thuat toan va may tinh nhiing con lai dung dé
xtr 1y sonar. Vi diéu khién chinh s& c6 nhiém
vu cip cac xung ra dong co va thu thap cac gia
tri cam bién. Ngoai ra, camera s& duoc két ndi
tryc tiép t6i Switch Ethernet dé tra hinh anh vé
bo.

4. UNG DUNG VIAM-ROV600 QUAN SAT
VA KHAO SAT VE NUT HO, PAP THUY
LOI

e

Wisual crack detection

‘-’;‘9 ")

Hinh 15: Tong qudt hé khdo sat
cong trinh dé ddp

Bai toan quan sat va khao sat phan ving vét nit
su dung cho ROV duogc thuc thi béng cach su
dung camera ctia ROV ¢ hd tro anh sang dé
phuc vu vi¢c khdo sat moi truong sau, khéc
nghiét két hop tri tué nhan tao dé phan ving vét
nirt. Cac dir lidu nay s& duoc tra vé may chi trén
bo gitip nguoi quan sat thuc hién khau danh gia,
phan tich dir liéu vé& vét nut cing voi d6 1a may
tinh ciing s& xir Iy viéc phan ving vét niit dé sau
nay ROV, mot phuong tién ty hanh s€ xur 1y truc
tiép cac vét nit d6 thay vi phai str dung ngudn
lwc con ngudi, giai quyét cac rii ro khong mong
mudn.
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Dé khao sat cong trinh nhu thanh ho hay dé dap
mg dung trong viéc phan ving vét nut, nhu
hinh 15 bao gdm :

-May chu trén bod thyc thi cac lénh diéu
khién ROV

- Thuyén di chuyén ROV dén noi khao sét,
ROV thuc hién viéc khao sat tai do

- Dit liéu s& dugc ROV tra vé may chu

- May chu thuc hién nhiém vu xur ly cac dix liéu
va ¢ day chinh 14 cac hinh anh vét nut

5. KET LUAN

Bai bao di trinh bay khai quat hién trang chat
luong cong trinh hd, dap trong nude ciing nhu
nhu ciu cip bach can timg dung cac tién bo khoa
hoc k¥ thuat méi vao hd tro khao sat danh gia
chét lugng cong trinh hd, dap thuy lgi. Cu thé,
thiét bi diéu khién tir xa dudi nudc s& thay thé
mot phén nhiém vu cta tho 13n nham tiét kiém
cong strc va giam nguy hiém trong qué trinh
thuc hién nhiém vu. Ngoai ra bai bdo cling dé
xuat phuong an thiét ké co khi va hé thong diéu
khién cho thiét bi VIAM- ROV600. Thiét bi c6
kich thudc nho gon, trang bi nhiéu thiét bi
chuyén dung phuc vu khdo sat dudi nudc, gia
thanh vira phai, dé van hanh cho nguoi sir dung
va rat phi hop v6i nhiém vu khao sat danh gia
chat luong cong trinh hd, dap thuy loi trong
nudc.

Loi cam on

Nghién ctru nay duoc tai tro boi Bo N6ng nghiép
va Phét trién Nong thon trong khudn kho dé tai
tiém ning cap Bo “Nghién ciru co sé khoa hec,
thiét ké thiét bi lin cé diéu khién phuc vu
khao sat, danh gia chit lwong cong trinh ho,
dap thay lgi”. Chdng t6i xin cam on Vién Ky
thuat Bién, Vién Khoa hoc Thuy loi Viét Nam
va Truong Pai hoc Bach Khoa, PHQG-HCM da
hd tro thoi gian, phuong tién va co so vat chat
cho nghién ctu nay.
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