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UNG DUNG CONG NGHE QUET LASER MAT PAT
DE XAY DUNG MO HINH 3D CHO
THIET Bl CONG NGHE NHA MAY NHIET DIEN 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,
thwong phat sinh nhitng yéu t& méi trong hé théng
thiét bi cong nghé, 1am cho cac chi tiét clia cac thiét
bi thudng cé sy sai léch so véi thiét k& ban dau.
Coéng tac cap nhat hién trang hé thdng thiét bj 1a can
thiét, nhadm kiém tra, danh gia va kip thoi diéu chinh
s0 Vi thiét ké ban dau.

Trwéc day, cong tac do vé hién trang hé théng
thiét bj cong nghé trong nha may thudng duoc tién
hanh bang cac phwong phap truyén théng. Tuy
nhién, kha nang kiém ké va hién thi chi tiét cac yéu
t6 cla thiét bi con bi han ché. Trong nhitng ndm
gan day, mé hinh 3D & mé hinh ky thuat yéu cau
xuyén sudt trong qua trinh tir thiét k&, thi eéng, van
hanh va bao tri hé théng thiét bi.

Cang nghé quét laser mat dat voi nhivng kha nang
vuot trdi trong céng tac thu thap dir liéu dia khéng
gian, cho phép thu thap mét tap hop ddm may diém
voi mat dé day dac Ién t&i hang triéu diém/giay [2],
ddng thoi cho phép gan hinh anh chup lén bé mat
dam may diém thu dwoc trong qua trinh do quét [4].
Viéc gan hinh anh I&én bé mat dam may diém trong vi
tri khong gian 3D gidp ngudi sir dung dé dang nhan
biét, xem xét, danh gia chi tiét toan bo cac ddi twong.
DPong thdi, cho phép gan cac thudc tinh chi tiét cho
tlrng ddi tirong cling nhw xay dung lai mé hinh 3D chi
tiét toan bd cac doi twong trong va ngoai nha may,
gilp cac nha quan ly danh gia chi tiét cac ddi twong
ttr hinh dang, trang thai, chat lwgng cling nhw 1am hd
so lwu trlr. Hién nay, cdng nghé& quét laser mat dat da
dwoc ng dung trong nhiéu linh vire khac nhau nhw
trong nganh tréc dia ban do [1], khai thdc mé [3], [5],
[6], trong thu thap di¥ liéu dia khéng gian thanh phé....
Tuy nhién, viéc ing dung may quét laser mat dat
trong cong tac do vé chi tiét hién trang cac dbi twong

NGUYEN VIET NGHIA
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hé thdng thiét bi cong nghé néi chung va nha may
nhiét dién néi riéng con it duoc dé cap tai Viet Nam.

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

2.1. Téng quan khu vwec nghién ciru

Nha may Nhiét dién Cam Pha thudc Tap doan
Cong nghiép Than-Khoang san Viét Nam
(Vinacomin) ndm tai khu vuc Cau 20, phudng Cam
Thinh, thanh phé Cam Pha, tinh Quang Ninh. Téng
cong suét ctia nha may & 600 MW va san luvong
dién nang hang nam la 3,68 ty KWh [7]. Hé théng
d4u ndi v&i hé thdng dién qudc gia bang 2 cap dién
ap la 220 KV va 110 KV nham cung cép dién cho
khu vwc tam giac kinh t& Ha N6i-Quang Ninh-Hai
Phong va qubc gia. Nha may cé 2 té may véi 4 16
hoi ¢6 céng suat 150 MW/I5 theo cong nghé 16
tang sdi tuan hoan (CFB) ddt than va st dung
nwéc bién lam nwdc lam mat.

2.2. May quét laser mat dat Faro Focus X130

Faro Focus X130 la may quét laser mat dat voi
tbc d6 cao, st dung k¢ thuat dich chuyén pha
“Phase Shift” dé xac dinh khoang céch dwa vao
cac dac tinh duy nhat clGa tirng pha doc 1ap. Do
chinh xac do khoang cach phu thudc vao cwéng do
tin hiéu, d6 nhiéu. Cac tinh nang chinh cla Faro
Focus X130 nhu sau [8]:

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

> Téc d6 quét: <976.000 diém/giay;

» Mat dé quét: <1 mm;

> Sai sb do quét: +2 mm (& khodng cach 50 m);

» 2 integrated cameras: 5+5 Mpx;

> Do nhiéu: 0,6 mm & khoang cach 10 m voi
mic phan xa 90 % va tbc dd6 quét 122.000
diém/giay; 0,3 mm & khoang cach 10 m v&i mirc
phan xa 90 % va tbc d6 quét 122.000 diém/giay &
ché do nén nhiéu;
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> Cam bién két hop: GPS, la ban, cam bién do
cao, cam bién bu nghiéng:

» Nhiét d van hanh: -10+50 °C;

» Kich thwoce: 240x200x100 mm;

> Khéi lwong: 5 kg.

2.3. Thiét Iap cau hinh mdy quét laser mat dat

May quét laser FARO Focus3D X130 dwoc thiét
lap ciu hinh do quét tai khu vwc bén trong Nha
may Nhiét dién Cam Pha véi theo cac ché do:

» Thoi gian trung binh cho mdt tram quét la 6 phdt;

> Chon ché d quét laser c6 chup anh, dam
bdo sau khi quét di¥ liéu c6 mau anh that dé phuc
vu cho viéc thiét ké dwng lai mdé hinh 3D nha may
nhiét dién dwéi dang khéi;

> Diém tiéu: s& dung 04 tiéu hinh ciu “Mark
Phere” di kém v&i may Faro (H.2). Cac tiéu dwoc
bd tri sao cho cd 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 lwéi toa d6
quéc nham muc dich biéu thi vi tri chinh xac cla
Nha may trén ban do;

> Khoang cach tr may dén céc tiéu trung binh
l1a 30+50 m.

2.4. Quy trinh xt¥ ly sé liéu quét laser mat dat
FARO Focus3D X130

D liéu sau khi do quét dwoc x& ly theo quy
trinh sau (hinh H.1).

Nhap di liéu
¥
Ghép cac tram
v
Gan mau dbi twong
v
Xuat mé hinh 3D di liéu dw¢i dang dam may
v
Tao cac Layer chi tiét cla tirng loai déi twong
v
Xuét file dang RCP
v
Dwng md hinh 3D céac dbi tweng dang khéi

H.1. Quy trinh xtr ly sé liéu quét 3D laser mét dat

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

D liéu ddm may diém sau khi do quét dugc xir ly
50’ bd bang phan mém déng bd ctia hang Faro, ddng
thdri danh gida dd chinh xac ghép cac tram do (hinh
H.2), hién thi tbng thé toan bé mé hinh do quét (hinh
H.3), gan mau va hinh anh chup tr may quét laser
mat dat vao bé mét dam may diém (hinh H.4). Béng
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thoi trén m6 hinh 3D c6 thé xac dinh chinh xac
khoang cac gilra cac doi twong giup kiém tra do chinh
xac voi ket gua do thure té tai hién trudng.

H.2. Lwra chon céc diém tiéu va do chinh xéc bat
diém tiéu gitra cac tram do quét

o a tﬁm u!f.w Fa

e (0% - MR

H.3. M6 hinh 3D téng thé bén trong
Nha méy Nhiét dién Ca4m Pha

:)--,'“%‘ “

H.4. Hién thi hinh dnh gén trén bé maét di¥ liéu dam
may va do dac kich thudce trén mé hinh 3D

2.4.2. Tao layer chi tiét cho tieng loai déi tirong

Dé phuc vy cho van hanh va quan ly hé théng
thiét bj cdng nghé cda nha may, budc tao layer cho
ting loai dbéi twong gitp tach biét rd rang cac chi
tiét nhw: cac dwong éng, hé théng tuabin,... Qua
trinh chia tach cac layer cho cac déi twong co thé
str dung mot s& phan mém mod phdéng 3D chuyén
dung, cho phép dé dang khoanh vung va chia tach
cac dbi twong (hinh H.5 va hinh H.6).
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H.6. Bbi turong duoc tach thanh layer riéng biét

2.4.3. Dung mé hinh 3D cdc dbi twong dang khéi

Trwdc khi md phdng 3D dbi twong dwéi dang
khdi, can danh gia do chinh xac cia mé hinh dam
may diém thoéng qua sw so sanh két qua do thuc
dia va két qua do dwoc trén mo hinh (ti 1é 1:1). Sau
do, tao khdi cho tirng déi tweng voi lwa chon dinh
dang khéi phu hop voi cac diém trong mé hinh va
tao mé hinh dang khdi trung khép véi dam may
diém (hinh H.7 va hinh H.8).

H.7. Tao khbi khép véi div liéu dédm may diém

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

V&i nhirng wu diém vé kha ndng thu nhan diy
liéu, tbc do do quét nhanh, dd chinh xac vé xac
dinh vi tri diém ngay cang cao va gia thanh ngay
cang giam, nén trong thoi gian gan day, cong nghé
quét laser mat dat ngay cang dwoc ap dung phd
bién trong hién thi mé hinh 3D chi tiét hé théng
thiét bj cong nghé trong cac nganh céng nghiép.
Db chinh xac dat duwgc vé khodng cach khéng gian
(AS) tlr 1+2 mm trong pham vi tr 40 dén 50 m
trong thwc nghiém & trén cé thé khang dinh
phwong phap do bang thiét bi quét laser mat dat
Faro Focus X130 hoan toan dap ¢ng yéu cau trong
cobng tac xay dwng md hinh 3D hién trang thiét bj
cdng nghé trong nha may noéi chung va Nha may
Nhiét dién Cam Pha noi riéng. Quét laser mét dat
la cong nghé dia khong gian ¢ chu trinh t chire
san xuat don gian, thoi gian thao tac ngoai nghiép
nhanh, co thé do vé céc vi tri kho tiép can, cung
cap md hinh 3D dé chi tiét LoD cao, la cong cu
quan trong phuc vy Kkip thoi cbng tac phan tich,
danh gia chi tiét hién trang hé thdng thiét bi cong
nghé trong nha may nhiét dién.0J
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SUMMARY

Currently, there are several global gravity I|
anomalies models determined from satellite |
altimetry data. In order to effectively use these |
models for geodesy, geophysical, mineral

exploration, etc... in the East Sea, itis necessary |
to 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, DTU13GRAV, 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.
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Trach nhiém phap ly cua cac tac gia bai bao:
cac tac gia hoan toan chiju tréch nhiém vé cac sé
liéu, ndi dung céng bd trong bai béo theo Luét Béo
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.




