L. - L.

Hinh 6. Biéu dé Iwc doc trrorng hop déng dat cap 1. Hinh 7. Biéu d6 mé men trrong hop déng dét cép 1.

4. Ket luan

- Phuong phap thiét ké két cdu bén cang theo nang lwc 1a mét phwong phép thiét ké mai
kh&c phuc nhitng han ché trong thiét ké khang chén théng thwéng va hién nay da duwoc dwa vao
st dung réng rai & Chau Au, Nhat Ban va cac nwéc phat trién trén thé giéi.

- Bén mong coc dwoc xay dwng phd bién & Viét Nam, vi vay trong thiét ké cong trinh bén
cau tau c6 xét tai trong dong dat 1a rat can thiét.

- Nhat Ban la nwéc c6 nhiéu kinh nghiém trong thiét ké céng trinh bi &nh huwéng cia dong
dét, tiéu chuén thiét ké cang bién ciia Nhat Ban chi dan chi tiét va day da thiét ké cac két ciu cang
theo nang lwc khang chén.

- Viéc ng dung cia phan mém TDAP trong thiét ké dong dat dap trng day du cac yéu cau
déat ra cho cac phan tich tinh va déng két cau bén noi chung va bén cu tau nai riéng. Tuy nhién
céc thao tac xay dwng mé hinh hoa két ciu con kha thi cong, v&i bai toan ciu tau phirc tap hon
viéc nhap sb liéu dau vao sé tén rat nhiéu thoi gian.
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TINH TOAN HIEU QUA SU’ DUNG CUA CAC HE THONG VI SAI HANG HAI
KHU VU'C RONG SBAS THEO CHi TIEU SAI SO BiNH PHWONG TRUNG BiNH
CALCULATING EFFECTIVE USE OF SATELLITE BASED AUGMENTATION
SYSTEMS ACCORDING TO MEAN SQUARE ERROR CRITERION
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Tém tat
Trong bai bao duwa ra két qua tinh toan va so sanh hiéu qué st dung cta cac hé théng vi
sai khu vure réng SBAS (Satellite Based Augmentation System) theo ch/ tiéu sai sé binh
phuong trung binh. Két qué tinh toén phu hop véi nghi quyét A.953 (23) cua T6 chirc
Hang hai Thé gi¢i IMO (International Maritime Organization).
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Abstract

In this article we introduced the result of calculating and comparing effective use of
Satellite Based Augmentation Systems according to mean square error criterion. This
result is in accord with IMO A.953 (23) resolution.

Key words:
Effective use, Satellite Based Augmentation System, Mean square error.
1. Dat van dé

Trong nhitng ndm gan day, moét loat hé théng vi sai thé hé méi dwoc trién khai thiét ké, xay
dwng, thir nghiém va tirng budc hoat ddng. Mét trong nhirng hé théng d6 1a hé théng vi sai hang
hai khu vire rong SBAS (hay hé théng téng viing). Hé thébng SBAS gdm 3 hé thdng chinh [1, 2]: Hé
thbng WAAS (Wide Area Augmentation System) clia Hoa Ky, EGNOS (European Geostationary
Navigation Overlay Services) clGa Chau Au va MSAS (Multi-functional Satellite Augmentation
System) ctia Nhat Ban. Hé théng SBAS c6 y nghia quan trong ddi véi dé chinh xac an toan hang
hai, d&c biét khi tau hanh trinh trong khu vwc hang hai khé khan, khu vwc han ché, khu vwc nguy
hiém, khu vic ndi thay, ludng, eo, v.v, bdi vi hé théng da nang cao d6 chinh xac, d tin cay, tinh
toan ven va lién tuc trong viéc xac dinh vi tri tau. Dé chinh xac xac dinh vi tri tau tang 4-7 1an so véi
hé théng DGPS (Differential Global Positioning System) hién tai & cung trang thai, dac biét trang
thai tinh, d& chinh xac ctia hé théng SBAS dén centimet. Hinh 1 mé t& ving bao phd va hoat déng

ctia mbi hé théng SBAS.
[ MSAS |
| EGNOS | & rsar (WAAS

S INMARSAT S/ ..

g K\_ @ _INMARSAT
LR L RN e

Hinh 1. So'd6 phéan bé hé théng vi sai khu virc réng SBAS.

V& co ban, céu truc td chirc, nguyén Iy xay dwng va chirc nang cla cac hé théng vi sai
WAAS, EGNOS va MSAS gan tvong tw nhau, gom [1, 2, 4, 5]: Khau vi try; khadu mat dat (khau
diéu khién); khau st dung.

Khau vii tru gdm céac vé tinh cla hé thdng dinh vi toan cidu GPS/GLONASS va cac vé tinh
dia tinh GEOS (Geostationary Satellites) loai INMARSAT. Khau nay thwc hién chirc nang:

- Truyén tin hiéu tir cac vé tinh clia hé thong dinh vi toan céu’GPS va GLONASS, thuc hién
trén dai L1, tan s6 f = 1575,42 MHz. Tin hiéu nay tang kha nang kiém soat nguyén ven, kha nang
thdng qua, dd chinh xac va tin cay cla xac dinh vi tri;

- Thu va phat lai d@¥ liéu théng tin thanh |ap tlr cac tram dwdi mat dat gom tinh trang quy
dao vé tinh, vecto stra 16i d6i véi di¥ liéu lich thién van, thang do thoi gian, tham sé nhiéu ion v.v.

Khéau mat ﬁat gom cac tram k|qm tra theo ddi, tram cht va tram truyen dir liéu. Hé thong cac
tram dwoc két ndi trong mot mang thdng nhat, théng qua cac duwong truyén va dwong xtr ly div liéu
twong ng.

- Tram kiém tra va theo ddi thuc hién thu thap théng tin trong khu virc hang hai.
- Tram chi tdng hop va x& |y div liéu tir tram kiém tra chuyén dén va theo ddi cac tram nay.

- Tram truyén d@ liéu ddm béo viéc thwc hién lién két va truyén di liéu sau khi da hiéu chinh
tr tram chinh dén vé tinh dia tinh INMARSAT.
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Khau st¥ dung la may thu vi sai DGPS dat trén tau hodc tram may thu DGPS trén bo, tuy
theo muc dich cta ngudi str dung. Tuy nhién cac tram may thu vi sai nay phai twong thich voi hé
thong vi sai dwgc st dung.

Diém khac nhau co ban ctia méi hé théng 1a khu virc bao phu (hinh 1) va dac diém dd chinh
xac vi tri xac dinh (sai s binh phuong trung binh). Tuy nhién hé thong SBAS dam bao do chinh
xac ttr 0,8-3,5 m v&i xac suat P = 95%, tham chi chinh xac dén centimet.

Trong bai béo, ching t6i thuc hién viéc tdng hop, phan tich d& chinh xac vi tri xac dinh theo
két qua thir nghiém ctia méi hé théng SBAS da dwoc cdng bb. Pwa ra chi tiéu sai sb binh phwong
trung binh ctia méi hé théng - Msgas va két hop voi chi tiéu sai sb binh phwong trung binh theo
nghi quyét ctia T6 chirc Hang hai Thé gi¢i IMO - Miyo. Tl d, tinh toan hiéu qua s dung ciia méi
hé théng SBAS.

Thang 12/2003 nghi quyét A.953 (23) ctia IMO chi rd céac cac tiéu chuan dé chinh xac an
toan hang hai khi trén tau dwoc trang bi cac thiét bi hién dai phuc vu cho viéc thu, phat tinh hiéu tw
vé tinh GPS/GLONASS va hé théng vi sai hang hai DGPS. Theo nghi quyét nay, IMO chia khu vuc
hang hai thanh ba vung chinh [1, 3]:

1. Khu viec cang, khu vic neo dau, khu vwc han ché kha néng didu dong va khu viec gan bo
c6 cwong dd hang hai va mire do rai ro cao.
2. Khu vire hang hai khé khan, khu virc han ché kha nang diéu dong, khu virc gan bo' nhung
cuwdng dd hang hai va mirc d0 rdi ro khong anh hwéng dang ké.
3. Khu vic bién va dai dwong.
Déi véi khu vire thir 1 va 2, d6 chinh xac hang hai (chi tiéu sai sé binh phwong trung binh) -
Mimo, khdng dwoc virot qua 10 m voi xac suat P = 95% . Dac biét, khu vwe 1, khi tau hanh trinh
trong ving luong lach (ndi thay), dé chinh xac hang hai, yéu cau nhdé hon 5 m véi xac suat P =
95%. Doi voi khu vwe thir 3, d6 chinh xac hang hai khéng dwoc vwot qua 100 m véi xac suat P =
95%.
2. Phan tich dd chinh xac vi tri xac dinh theo két qua thir nghiém ciia méi hé théng
SBAS
~ Trong cac bang 1 - 3 mo ta do chinh xac vj tri xac dinh cac cudc thwc nghiém cla moi hé
thong SBAS [6].
Bdng 1. Do chinh xac cia hé théng WAAS trong qua trinh thwe nghiém mét sé khu
vwc Hoa Ky ttr 2003 - 2006

Khu vwe the nghiém D6 chinh xdc (m)

Tai San Fransisco 2,9

Tai Los Angeles 2,7

Tai New Orleans 2,5

Tai Miami 1,2

Tai Savannah 2,7

Tai Norfolk 1,9

Tai Portland 2,1

Bang 2. Do chinh xac cla hé théng EGNOS trong qua trinh thwc nghiém tai mét sé nwéc Chau Au

2006 - 2008
Khu vwe thie nghiém Dé chinh xdc (m)

Tai Phap 0,78 - 1,35
Tai Dlrc 0,80-1,71
Tai ltalia 0,75-1,62
Tai Tay Ban Nha 1,10 - 1,47
Tai B6 Pao Nha 1,10-1,70
Tai Anh 1,10-1,62
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Tai Thuy Dién 0,91-1,95
Tai Phan Lan 0,90 - 1,85
Tai Ailen 1,10-1,70
Tai Bi 0,95-1,67

Béng 3. B chinh xéc cua hé théng MSAS trong qua trinh thye
nghiém mét so khu viec Nhat Ban 2007 - 2009

Khu vwe thie nghiém

Dé chinh xac (m)

Tai Sapporo 1,8
Tai Hitachi-Ota 2,7
Tai Tokyo 1,9
Tai Kobe 2,6
Tai Fukuoka 3,1
Tai Naha 3,5

Két luan; Phan tich két qua thir nghiém tr cac bang 1 - 3 rut ra rang: Do chinh xac vi tri xac
dinh hay sai s6 binh phwong trung binh viéc xac dinh vi tri tau ctia hé thong WAAS khong vuot

qué 3 m, tic Myass < 2,5 m; cla hé théng
MMSAS < 3,5 m.

EGNOS: Meonos € 2,0 m va cla hé théng MSAS:

3. Tinh toan hiéu qua s dung ctia cac hé théng SBAS theo chi tiéu sai sé binh

phwong trung binh

Két qua tinh toan hiéu qué s dung méi hé théng SBAS theo cdng thirc (1) [6] dwoc chi rd

trong bang 4.

IMO M SBAS %x100%

M
Q=

@)

IMO

Trong do: Chi tiéu sai sb Mo - chi tiéu sai s6 binh phwong trung binh theo nghi quyét cta
IMO; Mggas - chi tiéu sai s6 binh phwong trung méi hé thong SBAS theo két qua thyc nghiém.

Béng 4. Két qua tinh toan hiéu qua str dung ciia méi hé théng SBAS

Chi tiéu sai s6 Msgas (M)
Chi tiéu sai sé My (M) WAAS EGNOS MSAS
2,5 2,0 3,5
Trwong hop Miyo < 10 m, thi hiéu
qua str dung Q tinh bang: 75% 80% 65%
Tru:o’n’g hop M,M,O < S;m,‘ thi hiéu 50% 60% 30%
qua str dung Q tinh bang:

Trén co s& két qua tinh trong bang 4, vé& dd thi so sanh hiéu qua st dung ctia mdi hé théng

SBAS trong cac tredng hop clia Mo dwoc mo ta trong hinh 2 va 3.
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Hinh 2. Dé thj so sdnh hiéu qua str dung cua
céc hé théng vi sai SBAS khi Miyo £ 10 m.

Hinh 3. Bé thi so sdnh hiéu qua str dung cua
céc hé théng vi sai SBAS khi Mo <5 m.
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5. Két luan . ) )

Phan tich két qua nhan dwoc tlr bang 1 - 3 va do thi clia cac hinh 2 va 3, két luan rang: Khi
tau hanh trinh trong khu viwe khé khan, nguy hiém, khu viec gan bd, khu viee han ché kha nang
diéu dong, hay khu vwc ndi thiy, hiéu qua st dung cla hé thdng EGNOS gép khoang 1,2 1an so
v&i hiéu qua st dung ctia hé théng WAAS va gap khoang 2 1an so v&i hé théng MSAS.
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NHIEN LIEU KHi HOA LONG VA KHA NANG SU’ DUNG
CHO DONG CO DIESEL TAU THUY €O NHO

LIQUEFIED GAS AND POSSIBILITY OF USING FOR SMALL DIESEL ENGINES
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Trweong Dai hoc Hang Hai

Tom tat
Sw dung nhién liéu khi héa Iong la mét trong nhiing giai phap hieu hiéu nham ngan
ngtra 6 nhiém méi trwong va da dang héa ngudn nhién liéu. Bai b4o gidi thiéu vé cac
loai nhién liéu khi héa I6ng va khd ndng st dung ching cho cac dong co diesel tau
thdy c& nhé.

Abstract

Using liquefied gas as fuel for diesel engines is one of the efficient methods to prevent
environment from polluting and to diversify source of fuel. The article introduces kinds of
liquefied gas and possibility of using for small diesel engines.

1. Téng quan vé nhién liéu khi héa léng

Nhién liéu khi héa ldng thuéc loai nhién liéu khi NGV (Natural Gas for Vehiche) la nhién liéu
sach, s&n cé & nhiéu noi trén thé gidi. NGV dwoc s dung tir nhitng nam 50 cla thé ky trudc va
hién nay wéc tinh c6 hon 12 triéu xe st dung khi dét tw nhién trén toan thé gidi. Khi dét tw nhién
NVG bao gébm: Khi dét thién nhién NG (Natural Gas) dwoc lwu trir véi 4p suat maéi trwong, Khi
thién nhién nén CNG (Compressed Natural Gas) v&i ap suét tir 50-200 bar ca hai dang trén déu
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