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UNG DUNG CONG NGHE QUET LASER MAT AT
PE XAY DUNG MO HINH 3D CHO ?
THIET Bl CONG NGHE NHA MAY NHIET BIEN CAM PHA

1. Mé& dau

Trong qua trinh thi cdng va van hanh cac nha
may néi chung va nha may nhiét dién ndi riéng,
thuong phat sinh nhiing yéu t6 méi frong hé thong
thiét bi cong nghé, 1am cho céac chi tiét clia cac thiét
bi thwong cd sw sai léch so voi thiét ké ban dau
Céng tac cap nhat hién trang hé thong thiét bj 1a can
thiét, nham kiém tra, danh gia va kip thoi diéu chinh
s0 v&i thiét ké ban dau.

Trwéc day, cong tac do vé& hién trang hé thong
thiét bi céng nghé trong nha may thuong duoc tién
hanh bang céc phucrng phap truyén thong Tuy
nhién, kha nang kiém ké va hién thj chi tiét cac yéu
td cla thiét bi con bi han ché. Trong nhirtng nadm
gan day, mé hinh 3D 1a mé hinh ky thuat yéu cau
xuyén sudt trong qua trinh tir thiét ké, thi cdng, van
hanh va bao tri hé théng thiét bj.

Cong nghé quét laser mat dat vai nhiing kha nang
vuot trdi trong cong tac thu thap div liéu dia khdng
gian, cho phép thu thdp mét tap hop dam may diém
voi mat do day dac 1&n téi hang triéu diem/giay [2],
dbng thoi cho phép gan hinh anh chup lén bé mat
dam may diém thu dwoc trong qué trinh do quét [4].
Viéc gan hinh anh lén bé mat dam may diém trong vi
tri khdng gian 3D gilip nguoi st dung dé dang nhan
biét, xem xét, danh gia chi tiét toan bod cac déi tuong.
Pong thai, cho phép gan cac thudc tinh chi tiét cho
tlrng ddi twong cling nhu xay dung lai md hinh 3D chi
uét toan bd cac dbéi twong trong va ngoai nha may,
gilp cac nha quan ly danh gia chi tiét cac doi twong
ttr hinh dang, trang thai, chét lveng cling nhw [am ho
so lwu trie. Hién nay, cdng nghé quét laser méat dat da
dwoe trng dung trong nhiéu linh vuc khac nhau nhw
trong nganh trac dia ban dbé [1], khai thac mé [3], [5],
[6], trong thu thap di¥ liéu dia khéng gian thanh pho,...
Tuy nhién, viéc ¢ng dung may quét laser mat dat
trong cong tac do v& chi tiét hién trang cac dbi tuong
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hé thdng thiét bi cong nghé néi chung va nha may
nhiét dién ndi riéng con it dwoc dé cap tai Viét Nam.

2. Xay dwng mé hinh 3D chi tiét cac dbi
twong cong trinh Nha may Nhiét dién Cam Pha
tinh Quang Ninh.

2.1. Téng quan khu vuwe nghién ctru

Nha may Nhiét dién Cdm Pha thudc Tap doan
Céng nghiép Than-Khoang san Viét Nam
(Vinacomin) ndm tai khu vuwe Cau 20, phuwong Cam
Thinh, thanh phé Cam Pha, tinh Quéng Ninh. Téng
cong suét clia nha may 1a.600 MW va san lugng
dién nang hang nam la 3,68 ty KWh [7]. Hé théng
d4u ndi véi hé théng dién qubc gia bang 2 cap dién
4p la 220 KV va 110 KV nhdm cung cap dién cho
khu vie tam giac kinh t& Ha Noi-Quang Ninh-Hai
Phong va qudc gia. Nha may cé 2 td may voi 4 10
hoi c6 cong suat 150 MW/Io theo cong nghé 16
tang soi tuan hoan (CFB) dét than va st dung
nwéce bién lam nwéc lam mat.

2.2. Mdy quét laser mat dat Faro Focus X130

Faro Focus X130 la may quét laser mat dat voi
tbc dd cao, st dung ky thuat dich chuyén pha
“Phase Shift” dé xac dinh khoang cach dua vao
cac dac tinh duy nhét cla tirng pha doc lap. Do
chinh xac do khoang cach phu thudc vao cwdng do
tin hiéu, dd nhiéu. Cac tinh nang chinh cta Faro
Focus X130 nhu sau [8]:

» Pham vi quét: 120 m & mirc dd phan xa 90 %;

» Toc dd quét: <976.000 diém/gidy;

» Mat doé quét: <1 mm;

> Sai s6 do quét: £2 mm (& khoang cach 50 m);

» 2 integrated cameras: 5+5 Mpx;

» D6 nhiéu: 0,6 mm & khoang céach 10 m voi
mirc phan xa 90 % va tébc do quét 122.000
diém/giay; 0,3 mm & khoang cach 10 m véi mic
phan xa 90 % va tbc do quét 122.000 diém/giay &
ché dd nén nhiéu;
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> Cam bién két hop: GPS, la ban, cdm bién doé
cao, cdm bién bu nghiéng;

» Nhiét do van hanh: -10+50 °C;

> Kich thuwde: 240x200x100 mm:;

> Khéi luong: 5 kg.

2.3. Thiét Ip cau hinh mdy quét laser mat dat

May quét laser FARO Focus3D X130 dugc thiét
[ap cau hinh do quet tai khu vwc bén trong Nha
may Nhiét dién Cam Pha véi theo cac ché do:

» Thoi gian trung binh cho mét tram quét Ia 6 phut;

» Chon ché do quét laser co chup anh, dam
bao sau khi quet di¥ liéu c6 mau anh that dé phuc
vu cho viéc thiét ké dung lai mé hinh 3D nha may
nhlet dién dwoi dang khoi;

> Diém tiéu: s dung 04 tiéu hinh cau “Mark

Phere di kém v&i may Faro (H.2). Cac tiéu dugc
bb tri sao cho c6 téi thidu phai co 3 tiéu chung
nhau gitra 02 tram do quét lién tiép. Cac diém tiéu
nay duoc lién két voi hé thdng mang lwdi toa dé
qudc nhdm muc dich biéu thj vi tri chinh xac cia
Nha may trén ban do;

» Khodng céach tir may dén céc tiéu trung binh
[& 30+50 m.

2.4. Quy trinh xir ly sé liéu quét laser mit dit
FARO Focus3D X130

D@ liéu sau khi do quét dwoc xi Iy theo quy
trinh sau (hinh H. 1)

Nhap di liéu
v
Ghép cac tram

v

Gan mau dbi twong
v

Xuat mo hinh 3D di liéu dudi dang dam may

v

Tao cac Layer chi tiét cla tirng loai déi twong
v

Xuét file dang RCP
v

Dwng md hinh 3D céc doi twong dang khoi

H.1. Quy trinh xt¥ ly s6 lidu quét 3D laser mat dat

2.4.1. Tao mé hinh 3D di liéu dam may diém

D@ ligu dam may diém sau khi do quét dwoc xr ly
so' bd bang phan mém dong bo clia hang Faro, déng
thdi danh gia dé chinh xac ghép cac tram do (hinh
H.2), hién thi tdng thé toan bd mé hinh do quét (hinh
H.3), gan mau va hinh anh chup tr may quét laser
mat dat vao bé mat dam may diém (hinh H.4). Béng
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théi trén mé hinh 3D c6 thé xac dinh chinh’ xac
khoang céc gitra cac dbi twong gitp kiém tra do chinh
xac voi két qua do thuc té tai hién tredng.

H.2. Lwa chon céc diém tiéu va do chinh xéc bét
diém tiéu gitra cac tram do quét

H.3. Mé hinh 3D téng thé bén trong
Nha may Nhiét dién Cam Phé

H.4. Hién thj hinh &nh gan trén bé mat dd liéu dam
may va do dac kich thuwde trén mé hinh 3D

2.4.2. Tao layer chi tiét cho tieng loai ddi firong

Dé phuc vu cho van hanh va quan ly hé thdng
thiét bi cong nghé ctia nha may, budc tao layer cho
tieng loai doi twong gitp tach biét rd rang cac chi
tiét nhw: cac dwong ong, hé thong tuabin,... Qua
trinh chia tach cac Iayer cho cac déi tuong co thé
str dung mot sb phan mém mo phéng 3D chuyén
dung, cho phép dé dang khoanh viing va chia tach
cac déi twong (hinh H.5 va hinh H. 6).
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H.6. Béi tuong duoc tach thanh layer riéng biét

2.4.3. Durng mé hinh 3D céc déi twong dang khéi

Trwoc khi mé phéng 3D ddi twong dwoi dang
khéi, c&n danh gia dé chinh xac cia md hinh dam
may diém théng qua sy so sanh két qua do thyc
dia va két qua do dwoc trén mé hinh (ti 1& 1:1). Sau
d6, tao khéi cho tirng doi twong voi lwa chon dinh
dang khéi pht hop vaoi cac diém trong mé hinh va
tag md hinh dang khdi tring khop vei dam may
diém (hinh H.7 va hinh H. 8).

H.7. Tao khoi khép véi di liéu dam may diém

H.8. Hinh anh sau khi tao khéi dang 3D
3. Két luan

V&i nhitng wu diém vé kha nang thu nhan di
liéu, tbc d6 do quét nhanh, dd chinh xac vé xac
dinh vj tri diém ngay cang cao va gia thanh ngay
cang giam, nén trong thoi gian gan day, coéng nghe
quet laser mat dat ngay cang dwoc ap dung pho
bién trong hién thj mé hinh 3D chi tiét hé théng
thiét bj cbng nghé tfrong cac nganh cong nghiép.
B0 chinh xac dat dwoc vé khodng cach khéng gian
(AS) tr 1+2 mm trong pham vi tr 40 dén 50 m
trong thuwc nghlem & trén co thé khdng dinh
phwong phép do bang thiét bj quét laser mat dat
Faro Focus X130 hoan toan dap tng yéu cau trong
cong tac xay dwng mé hinh 3D hién trang thiét bi
cong nghé trong nha may néi chung va Nha may
Nhiét dién Cam Pha noi riéng. Quét laser mat dat
la cdng nghé dia khong gian cé chu trinh t& chire
san xuét don _gian, thoi gian thao tac ngoai nghiép
nhanh, co thé do vé cac vi tri kho tiép can, cung
cép mé hinh 3D dé chi tiét LoD cao, 13 cdng cu
quan trong phuc vu kip thoi cong tac phan tich,
danh gia chi tiét hién trang hé théng thiét bi cbng
nghé trong nha may nhiét dién.J
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SUMMARY

Currently, there are several global gravity
anomalies models determined from satellite |
altimetry data. In order to effectively use these |
models for geodesy, geophysical, mineral |
exploration, etc... in the East Sea, it is necessary |

fo assess their accuracy. The assessment is |
based on the comparisons between the satellite- |
derived gravity anomalies with independent in- |

| situ marine gravity data. After checking the system |
deviation, the accuracy is assessed by the root :::
mean square deviation or the standard deviation. |

| The results of assessment show that the models |

. DTU10GRAV, DTU13GRAYV, and DTU15GRAV

- have systematic deviations of +2.98 mGal,
+2.94 mGal, +3.18 mGal, and the accuracy |

| assessed by standard deviation respectively are |
+5.80 mGal, +5.73 mGal, +5.63 mGal. When |

. using these models in the East Sea, the |
systematic deviations need to be corrected. "

UNG DUNG CONG NGHE...
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Tir khéa: Cong nghé quét laser mat dat; md
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Trach nhiém phap ly cua cac tac gia bai bao:
Cac tac giad hoan toan chju trach nhiém vé cac sé
liéu, néi dung céng bé trong bai bao theo Luét Bao
chi Viét Nam

SUMMARY

The paper presents the possibility of |
applying Faro Focus X130 to build 3D models

of the current status quo of technology
equipment in the CAm Pha Thermal Power

. Plant and the process of cloud data processing
to establish the 3D solid models.




