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KHOA HOC - KY THUAT

MAY BIEN AP DIEN T - NHOPNG H’A HEN CHO CONG NGHIEP
TRUYEN NANG LUONG PIEN
THE SOLID STATE TRANSFORMER - MANY PROMISING FOR
DISTRIBUTION POWER SYSTEM

THAN NGOC HOAN?, PHAM TAM THANH?
1Trwong Dai hoc Dan lap Hai Phong
2Phong Khoa hoc - Céng nghé, Trirong DHHH Viét Nam

Tém tat

Bai béo nay gidi thiéu bién ap dién tr (SST) la may bién ap kich thuéc nhd, hiéu suét cao

dang dwoc nghién ctru dé st dung vao Iuwéi dién phan phéi. SST cho phép diéu chinh dién

ap va dong dién theo cung mét cach FACTs (Flexible Alternating Current Transmission

System) dé bu chénh léch dién &p, gi6i han 16i hién tai. Cé thé dung cép DC dé két néi ludi

dién siéu nhé tao mét Iwéi dién nhé méi. SST la mot thiét bj quan ly ndng luong théng

minh. Pin va céc nguén néng luong téi tao c6 thé duoc néi truc tiép véi SST trao déi truc
tiép voi lwdi dién khéng can khéu trung gian.

Ttr khéa: Bién ap, bién ap dién tt, lwdi dién théng minh.

Abstract
This article introduces the Solid State Transformer (SST), a small, high-performance
voltage transformer that is being studied for using in distribution grids. SST allows to
regulate voltage and current in the same way FACTs to compensate the voltage difference,
current error limits. You can use a DC cable to connect the micro grid to create a new small
grid. SST is a smart power management device. Batteries and renewable energy sources
can be connected directly to the SST exchanged directly with uninterruptible power supply.
Keywords: Transformer, Solid State Transformer, smart grid.
1. Gi&i thiéu

Nhiém vu chi yéu clia bién ap 1a bién dbi nang lwong dién xoay chiéu co6 dién ap va dong
dién & gia tri nay vao nang lvong dién xoay chiéu co dién ap va dong dién & gia tri khac khi tan sb
khéng dbi. Bién ap dugc dung nhiéu trong cong nghiép truyen nang lwong dién di xa. So’ di nhw vay
vi khi ta truyen mot nang lvong dién S1=Ul di xa va dé dén noi tiéu thu ta nhan dwoc sb nang lvong
c6 gia tri gan S1 nhét (S2=S1), thi tbn hao trén dwéng truyén di phai nhd nhat. Dé gidm tén hao phai
gidm dong (1) va tang dién ap U dé cho S=const. Khi gidm dong | sé gidm dwoc tiét dién day dan,
gidm dwoc chi phi cho cac cot dién doc duweng day. Dién ap trén cac duwdng day truyén nang lwong
dién thwéng la 220 - 500kV trong khi dién ap dinh mirc clia may phat déng bo thwong la 6kV, do do
phai dung bién &p dé tang dién ap. Nhung & noi tiéu thy, phai ha dién ap xuong gia tri chuan Ia
110 - 220V nén phai ding mot bién ap ha ap. Mat khac trén dwong truyén nang lwong dién ap bi
gidm, dé gitr cho dién ap khong ddi ta phai dung bién ap trung gian. Tém lai trén dwdng day truyén
nang lwong di xa ta can cac bién ap sau:

1-Bién 4&p nang ap dat ngay tai tram phat dién;

2-Bién 4p trung gian dadm bao dién ap truyén di khong bi suy gidm;

3-Bién ap ha ap dat noi tiéu thu.

Ngoai ra bién ap con dugc dung trong cac nha may, cac khu dan cw dé diéu hoa néng lwong
dién, dwoc dung cho cac bd bién dbi tinh hodc dung trong cong nghiép cho nhirng muc dich cu thé
khac Bién ap con duoc dung lam bién &p do lwong gébm bién dong, bién ap do dién ap. Cac bién
ap c6 cdng suat nhd dung trong gia dinh dang sun-von-to' (may on ap) hay bién ap dung trong truyen
théng. Tuy nhién bién ap nang lvong hién nay duoc clu tao bang vat liéu sét tir (16i thép), dong
(cudn day), cac thiét bi phu khac va lam viéc & tn s 50 - 60Hz nén kich thwéc, trong lwong 16n,
tdn hao nhiéu.

Ngay nay muc tiéu tiét kiém nang lwong dién dang dwoc d&t Ién hang dau do ngudn nang
lwgng hoa thach - ngudn nang lwong chi yéu dé tao nang lwong dién dang can kiét va gay 6 nhiém
maéi trwdng, vi vay viéc st dung ndng lwong tai tao yéu cau gidm tén that ndng lwong dién 1a cap
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bach. Bién ap dién tir (Solid State Transformers - SST) la mot thiét bi c6 nhiéu dac tinh nbi troi hy
vong thay thé loai bién ap thong thuwong. o] day SST duwgc dung chuyén dbi dién ap c6 tan sb 50-
60Hz sang dién ap cd tan sb cao cach ly, nhdm giam khdi lvong, trong lwong so v&i may bién ap
truyén théng. Qua thir nghiém nhan thay rdng mot dién ap 50/60Hz dwoc bién ddi thanh dién ap tan
sb cao c& (kHz-dén hang chuc kHz), bdng mot may bién ap tan sé cao, dién ap nay dwoc ting 1én
hodc giam xubng dé tr& lai dién ap 50/60Hz cap cho tai cong nghiép hay dan sinh da gidm khdi
lwong va trong lwong dang ké [1].

Ngoai chirc nang bién di dién ap tan sb thap sang dién ap tan sb cao, SST con c6 mot sb
chtrc ndng khac ma cac bién ap truyén théng khong thé cé duoc, cu thé nhw sau:

- Thir nhét, do st dung céc t6 hop ban dan céng suét va cAu truc cla cac mach ban dan khac
nhau nén cho phép diéu chinh dién ap va dong dién twong tw nhw cac thiét bi FACTs. Tinh chat nay
cho phép bu dién ap, gi¢i han 16i ma cac may bién &p truyén thdng khong thé co.

- Th& hai, bo bién ddi ngudn dién ap tir dau ra thi clp cta SST cé thé hd tro cap dong mét
chiéu diéu chinh cho phép tao mét vi lwdi méi nay.

O bién ap truyén théng [4] dé& diéu chinh dién ap can cé cac tiép didm co khi, trong khi d6
SST cho phép diéu chinh dién ap mét cach nhanh chéng ma khong can moét tiép diém co khi nao.
SST con la thiét bi quan ly nang lwong théng minh, cé kha nang phuc hdi tot hon, cé hiéu suét rat
cao (96%), c6 kich thuwéc va trong lwgng nhd. Trong cac cong ra clia SST ¢6 céng ra mot chiéu, do
do pin va cac ngudn nang lwong tai tao co thé két néi trwc tiép vao cdng mot chiéu ctia SST thuc
hién trao déi trwc tiép voi dién Iwsi, giam tén that do chi cAn qua mot cap chuyén ddi dé hoa vao
lwdi dién ma khong can cac bd bién dbi trung gian [5].

2. Cau tao cua bién ap SST

CAu tao co bdn mot pha cuia bién ap dién t&r cho & Hinh 1, né gébm 3 tAng bién dbi:

Tang 1 (Chinh lwu AC/DC): B6 chinh lwu bién dbi tir dién ap AC sang DC. Tang nay la mot bo
chinh lwu déi Xl'fng duing 4 van dién t& cong suét la cac IGBT hay cac MOSFET. S& di dung van ban
dan cé diéu khién thay Diode vi tAn sb déng ngat cac van nay I&n hon nhiéu 1an tan sé lwdi (50Hz
hay 60Hz) nho do6 cod thé badm séng hinh sin t&¢i mirc cwe min dé loai bé nhiéu va séng hai ti phia
ngudn cap vi séng hai cé thé gay ra tén hao nhiét.

Tang 2 (Bo bién dbi DC/DC): Bo bién dbi dong dién mot chiéu DC thanh AC tAn sb cao c&
kHz. Dong dién xoay chiéu nay duwoc truyén qua mot bién ap tan s cao dé ha xubng dién ap thap
phu hop véi sw bién dbi tiép sau nay. Viéc dung bién ap tAn sb cao nham gidm kich thwéc, trong
lwong va tang hiéu suét ctia bién ap. O phia ha ap mot bod bién dbi dién tlr cong suét dién ap thap
lai bién dbi dong AC tan sb cao thanh DC.

) B bién Nghich
Chinh lwu d6i DC/DC lwu DC/AC
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CAu H dién ap cao Cau H dién ap cao CAu H dién ap thap Cu H dién ap thap

Hinh 1. C4u tric cada bién dp dién t

Tang thir 3 (Nghich Iwu DC/AC) la bién tAn dé bién dong DC thanh AC c6 tan s6 lwdi. Tuy
thudc vao viéc st dung van ban dan cong suét va cAu truc cta bd bién ddi ma dién ap c6 murc khac
nhau. Néu bién ap SST dung IGBT dé ha dién ap vi du tir 7,2kV xuéng 120V hoac 240V can t6i 3
van méc n0| tiép va chi cé thé lam viéc & tan sb khong qua 3kHz, néu dung MOSFET cung o] dién
&p nay chi can 1 van lam viéc véi tan so 20kHz, thi kich thwéc clia bd bién ddi cong suét gidm xudng
con 20% so v&i khi lam viéc véi tan sb 60Hz, vi thé kich thuwéc tdng cla SST chi bang 1/3 so v6i
bién ap théng thuong.
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Hién nay SST chwa dugc dung rong rai trong cong nghiép phan phdi dién nang do cong suét
dinh mt&c ctia SST han ché. Sy han ché céng suéat dinh mirc nay 1a do dién ap va cong suét dinh
mtrc cla cac van ban dan bj gi¢i han, cac bd bién ddi dung trong SST 1a cac bo bién dbi kiéu ci.

3. Cac Iwu y khi thiét ké SST

CAu tric co ban mot SST gédm: Mach dién ti dién ap cao, cong suét Ién, may bién ap tan sb
cao, mach diéu khién cac van ban dan, bd tan nhiét, mach diéu khién, hé thdng lam mat, va cac
mach phu tro khac. Do cAu tric phirc tap nhw vay nén viéc thiét k& may bién ap SST can dac biét
chu y, trwdce tién 1a van dé tan nhiét vi muc dich gidm kich thuwéc va trong lwong khéng dwoc dung
dau dé lam mat, mat khac cac thiét bj dién lam viéc véi dién ap cao nén van dé cach dién dé dam
bao an toan cho nguwdi va thiét bi can phai duwoc chi y déc biét, néu thiét ké khong tét thi muc dich
gidm kich thwérc, trong lwong hiéu suat cao lam viéc an toan sé khéng dap rng dwoc.

Thiét ké bat dau tlr lwa chon cac phan tlr sau day:

a. Chon vét liéu lam 16i thép

Hién nay vat liéu sat tir |am 16i bién ap c6 cac loai sau: Thép silic, ferrit, thép vé dinh hinh va tinh
thé nano. Lai ferrit c6 tdn hao khong I&n, gia thanh ré nhwng mat do tlr thong bao hoa thap, khong dap
&ng dwoc yéu cau giam kich thwéc, trong lwgng SST. Thép vé dinh hinh cé thé dung dé ché tao 16i
bién ap SST, tuy nhién 18i dwoc lam t tinh thé nano lai c6 mat d6 cong suét, mat do tir théng bao hoa
cao hon 16i thép lam tir thép vo dinh hinh va vat liéu ferrit, thép vo dinh hinh cé ton that I6i thap nhét,
htra hen hiéu suét sé cao. Khi so sanh cac két qua mghién ctru vé céc loai I6i thép dworc lam tir cac
vat liéu ttr khac nhau nhan thay 18i tinh thé nano cé hiéu suét (>99,5%), trong lwong (<15kg), con khi
I6i ferrit c6 khéi lwong I&n (>22kg), hiéu suét ca 16i vo dinh hinh chi dat (98,5%) [1].

R& rang thép tinh thé nano nén dwoc chon lam 16i cGa bién ap dién to.

b. Lwa chon van ban dan céng suét va so db bo bién dbi

Thyristor la thiét bj ban dan cong suét cé tan sé déng ngat nhé hon 1kHz va khi lam viéc véi
tan s6 chuyén mach cé dinh thi tdn hao 16n do d6 khéng phi hop véi SST vi khdng ddm bao dwoc
yéu cau kich thuéc, trong lwong nhé va hiéu suét I6n. Cac MOSFET chi thich hop cong tac khi dién
ap khda <10 - 15kV, dién tré tiép giap tang dang ké khi dién ap khéa va nhiét do cua tiép giap ting
Ién, do dé khéng thich hop cho SST Iam viéc véi dién &p va tan sb cao. Céc thiét bj dién t& méi nhw
IGBT c6 ton hao dan dién nhd, thdi gian chuyén mach trung binh, nhiét dé hoat déng cao, va ving
hoat dong an toan twong ddi tbt nén dap (rng dwoc yéu cau clia SST. Hién da c6 nhiéu co s nghién
ctru ché tao ther SST st dung IGBT cho loai c6 cong suét I&n, dién &p cao [2]. Dé tang dién ap va
dong dién c4u tric module (ndi tiép hodc song song cac phan tir) cé wu thé nén dang dwoc st dung.
CAu trac bo bién déi nén dwoc chon 1a céu truc da mirc ddm bao hoat dong & dién ap cao [2].

4. ng dung SST

DAau tién dwoc cac nha nghién clru va (rng dung dwa SST vao lwdi phan phdi dién. Bién ap
SST c6 nhidu wu diém nén da c6 nhiéu nghién ctru thiét ké va ché tao dé& SST thdéa man céc tinh
néng, cling nhu khai thac tiém nang cla né trong cac trng dung cho hé théng phan phéi. Trén Hinh
2 biéu dién cac kha nang s dung SST cho truyén tai nang lwong dién, trong do phia trai la hé théng
phan ph0| truyén théng, & day may bién ap dwoc dung dé Iong ghép cac ngudn ning lwong tai tao
va c4c thiét bj lwu trir nang lwong, cung cap dién cho hé théng lwéi dién xe Itra, va cac thiét bj ngoai
vi FACTs, nhu bd bu cong suét phan khang, cac bd loc tich cwe. Con phia phai 1a hé théng phan
phdi trong twong lai dwa trén SST.

O day SST thay thé may bién ap truyén thdng va moét sé thiét bi dién t&r bién ddi, nén cé kha
nang tich hop nhiéu hon va hé théng nhé gon hon. D& c6 thé ap dung vao truyén tai dién nang thi
hiéu suét, do tin cay, tudi tho va giao tiép cta hé thédng phan phdi SST cung chi phi clia SST phai
hop Iy [1]. SST ciing c6 thé dwoc ap dung dé két néi trwc tiép cac ngudn nang luwong tai tao, nhw
nang lwong mat trdi, stee thay triéu,... véi hé thédng phan phdi. Trén Hinh 3a la hé ndng lwong gié
dién hinh s& dung may dién khéng ddng bo (Hinh 3a) gdm ¢ hai may bién ap, mot STATCOM va
mot tu dién cuc bd dwoc thay thé hiéu qua bang mét SST duy nhat (Hinh 3b) [9]. SST ciing cé thé
duoec tich hop vai thiét bi lwu trik nang lwong do c6 sén lién két DC. Mot hé théng nap dién cho xe
dién théng thwérng gdm mot may bién ap tan sé 50/60Hz, bd bién dbi AC/DC, va DC/DC, hiéu suét
cta hé thdng nhw vay 1a ~90%. Nhwng khi st dung cong nghé SST hiéu suét c6 thé duwoc téi >95%
cung véi né kich thwéde trong lwong, gidm dang ké do d6 chi phi giam xuéng con mét nira cong nghé
théng thuong [3].
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Hinh 2. Céc kha ndng str dung SST cho truyén tai nidng lwong dién [1]

Tram dién
gié + SCIG @ Tram dién
gio + SCIG O_W—
May bién ap
Lwéi
SST Lwéi
(ACIAC)

Hop tu T —@—
T

dién

STATCOM

a)
Hinh 3. Hé théng nang Iwong gi6 giao tiép véi SST
a) Hé thong truyén thong, b) Hé thong dung SST [9]

Ngoai tinh naéng thay thé bién ap théng thuéng va mot sé mach dién t & lwéi dién truyén
thdng clia SST dwoc dung cho Iwdi phan phéi dién, bién ap SST con cé thé si dung dé bién dbi
dién ap va diéu chinh dién ap. Hinh 4 biéu dién so db hé théng luéi dién tau hda, trong d6 Hinh 4a
la so dd hé théng truyén dong dién tau hda truyén théng, gdm mot bién ap tan sé lwéi, bod bién dbi
AC/DC va bd bién tdn DC/AC cap cho ddng co kéo cua tau hda, hiéu suat ctia mét hé thdng nhuw
vay khoang ~88% - 92% [2]. Néu s dung bién ap SST (Hinh 4b) hiéu suét ctia hé >95%, c6 kich
thwdce trong lwong nho hon. Kich thwéc thu gon sé mang lai nhiéu khéng gian hon cho hanh khach.
Mat d6 cong suét ciia mot hé théng nay dat twr 0,5 dén 0,75 kVA/kg, hon han 0,2 - 0 35kVA/kg cla
may bién ap théng thueng cong véi ciu trac cia bd chinh lwu. ABB da cong bd cong suét clia may
bién ap SST c& MW, dwoc ap dung vao nam 2012 [2].
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Lwéi AC 15kV, 16,7Hz/25kV, 50Hz Lwéi AC 15kV, 16,7Hz/25kV, 50Hz

Bién ap tan

so0 thap
AC bc C AC
é AC AC DC
a) : b)

Tau héa Tau héa

Hinh 4. SST cho hé thong tau héa
a) Hé thong dung bién ap 50/60Hz, b) Dung SST [2]

Bién ap tan sé trung

mis

M&y may bién ap dién tlr co thé st dung dé bu céng suét phan khang va loc séng hai: Can
clr vao cau trdc cha hé thdng, SST c6 thé lam nhiém vu bu cong suét phan khang. Mot hé thdng
nang lwong gié dung SST lam cac nhiém vu truyén cong suét tac dung, bu cong suéat phan khang
va bién dbi dién ap dwoc gidi thiéu trong [9]. Viéc st dung kha nang bu cong suét phan khang cla
SST, da lam cho khéi lwong va trong lwong hé thdng gidm, dwoc thi trwéng quan tam. Cac nha khoa
hoc cling da nghién ctru khd ndng phuc hdi dién ap, loc séng hai ctia SST. Kha néng loc séng hai
phu thudc rat nhiéu vao bang théng clia bd diéu khién va tan sé chuyén mach ctia SST. Nhw da trinh
bay & trén SST c6 thé dung tich hop Iwsi dién théng minh. SST dwoc dé xuat nhw [a mét bo dinh
tuyén nang lwong dé tich hop cac ng dung Iwi dién théng minh [6]. Hinh 5 1a so' d6 lwéi mini dwa
trén SST. O’ day dung lién két dién ap mot chiéu thap (LVDC) dé két néi tai nguyén nang lwong tai
tao (DRER) va phan phédi nang lwgng (DESD) cho cac thiét bj lwu trir. Nhw vay chi cé duy nhat mot
tang bién ddi so v&i lwai dién AC binh thwéong, trong d6 bo bién dbéi DC/DC cling véi bién tan dé két
ndi ngudn DC va tai vao lwéi dién. Ngoai ra, lwéi dién AC dan dung cling dwoc tich hop bang cach
st dung cbng dién ap thap xoay chiéu ctia SST. Ta nhan dwoc mét hé théng nhé gon hon, nhe hon,
va tich hop dwoc nhiéu lwdi mini hon [7].

SST nhang véi cac chirc nang diéu khién nhat dinh cé thé phat hién 16i cach ly va gi¢i han 16i.
Phwong phap bado vé da dwoc dé xuat sir dung SST trong hé thdng FREEDM, va cho thay két qua
thda dang trong ky thuat sé va mé phéng thai gian thuc [8]. Kha nang bu cong suét phan khang cta
SST co thé dwoc chap nhan trong hé thong dién cho 16i qua d tam thoi do STATCOM thuc hién
trong hé thong lwéi dién yéu. Hon niva, nguon nang lwong tai tao va cac thiét b lwu triv nang lwong
noi tai cong DC clia SST c6 thé cung cap chtrc nang cung cép dién lién tuc khi 16i xay ra & tuyén

phan phéi, va do dé ddm bao cung cap nang lwong cao cho tai [1].
Lwéi phan phbi

Truyén thong

SST

[} ' [} [}
DC bC bC DC
| (18 DC AcC DC
TAI TAI ,,llj_f:f)'; PV MA';?t TAI

Hinh 5. SST cho tich hop Iwdi théng minh [1]

5. Nhirng van dé can nghién clru

Nhirng van dé sau day can duoc tiép tuc nghién clru déi véi may bién ap SST:

- Can c6 nhiéu sb liéu kiém tra két qua hién trwong cia SST dé chirng té co kha nang dat
dwgc moét hé thong phan phdi nhé gon va théng minh hon trong twong lai;

- Bién ap lai c6 nhiéu diém tuwong dong va wu thé hon may SST, can tién hanh nghién ctru vé

bién &p lai dé thay thé SST;

- Nhuw da thay cac van ban dn cong suét dung trong SST ¢6 yéu cau cao vé dién ap cong tac
va dién ap khda, vé mat d6 dong dién, vé tan so dong ngat va ton hao it. Twong lai can tap trung
nghién ctru vé céac van dién tlr cong suat thudc cac khia canh sau: Cach dong géi clia cac thiét bi
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ban dan thwong mai, cac van ban dan céng suét cé dong dién Ién, ¢ nhiét d6 1am viéc cao van dé
tan nhiét gidm ton hao va tang tudi tho dé cong suét clia SST c¢6 thé dat téi vai mega oat (MW) hodc
cao hon;

- Téi wu céac tha tuc thiét ké dé dat dwoc hiéu suét cao va it khdi lwong dwa trén vat liéu 16i,
day, va cach dién, muc dich gidm kich thwéc va trong lwgng cia SST;

- Céan nghién ctu viéc thiét ké st dung cac vat liéu tir 1a hop kim cé chi sé ndng lwong va tir
tinh tét hon, nham giam tén that 16i khi van hanh véi tan tan sb cao.
6. Két luan

SST da nhan dwoc sw quan tam ngay cang tang ca & cong nghiép va don vi nghién ctru phuc
vu cho tng dung lwgi dién thong minh. Bai bao nay da trinh bay ngan gon nhirng van dé chinh vé
SST, goi y thiét ké cac thanh phan clta SST, mot sb tinh néng cla bién ap dién t&r dung cho lugi
dién phan phéi, tich hop lwéi dién mini do nguon nang lwgng tai tao cung cap.

Bai bao ciing chi ra nhirng ndi dung can tiép tuc nghién ctru dé phat trién SST cu thé 1a nghién
clru cac van ban dan coéng suét co dién ap, dong dién nhiét do lam viéc Ion, nghién ctru vat liéu 1am
I6i thép bién &p, nghién ctru v& SST rng dung trong hé thdng phan phdi. Nhirng tién bd dang ké da
dat dwoc trong cong nghé SST. Sy tap trung nghién ciru clia cac nha san xuét va (rng dung cung
nhirng tinh chat vwot troi cia SST, mot ngay khong xa SST sé dugc (ng dung rong rai trong cong
nghiép phan phéi nang lwong.
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KET NOI GIO’A PHAN MEM C# VA THIET B| NI
CONNECT BETWEEN C# SOFTWARE AND NI EQUIPMENTS

DONG XUAN THIN
Khoa Dién, Truong Cao dang VMU
Tom tat

NI Ia thiét bi phdn ciing ctia hdng National Instrument. Pay Ia mot hang rat néi tiéng véi nhiéu

thiét bi phén ciing duoc st dung trong linh virc do luong. Thiét bi NI rét dé két néi véi phan

mém Matlab va LabView, hai phdn mém nay cé thé tao giao dién giém sét va diéu khién.

Ngoai ra, phdn mém C# ciing c6 thé duoc str dung dé tao giao dién giam sét va diéu khién,

nhung viéc két néi gitka phdn mém C# va thiét bj NI rat phirc tap.

Tor khoa: C#, NI, két nbi C# va NI, NI9215.

Abstract

NI equipments are the products of National Instrument Company that is very famous in

measurement. It can easily connect with Matlab and LabView, these software can be used to

create control interfaces. In additional, C# software also can create interfaces but it really
complicate in programming and handshake with NI equipments.

Keywords: C#, NI, connect C#&NI, NI19215.

1. Gidi thiéu
1.1. Phan mém C#

Phan mém C# 1& mot phan rat quen thudc ndm trong bo Visual.NET. Hau hét nhirng nguoi xay
dwng giao dién dé giam sat va diéu khién hé thdng thuc trén may tinh déu st dung phan mém nay.
Viéc tai vé va cai dat phan mém nay rat don gian, ching ta c6 thé tham khao cac ngudn tai liéu trén
internet. Giao dién chinh clia phan mém Microsoft Visual Studio khi cai dat thanh cong nhw Hinh 1.

@0 start Page - Microsoft Visual Studio
File Edit View Debug Team Data Jools Architecture Test Analyze Measurement Studio Window Help

-G @ % DB -0 m_li‘ﬁ‘mﬁﬂﬂﬂ“

~ Gel

Microsofts -
Thers sre no wssble cortros | (UMD VisUal Studlior 2010 Utimate

in this group. Drag an item
onto this text to add it to
the toolbox. Get Started

1t Connect To Team Foundation Server
Guidance and Resources
] New Project..
Latest News

] Open Praject...
RSS feed: |httpy//go.microsoft.com/fulin 45

Recent Projects

3 CreatWindowForm To vie
Examplet_serve privacy policy, on the Help menu,

Statement.
Test_Connect_COM oS =ienen
test 1 Enable RSS Feed
CreatWindmwFarm
Close page after project load
Show page on startup.

TAAT LOTAAL

)
b
A
u
:
2
/
:
E*"
3

Error List
© 0 Errors | 1\ 0 Wamnings | (i) O Messages
Description File Line Column  Project

Hinh 1. Phan mém Mirosoft Visual Studio 2010 Hinh 2. NI 9215

1.2. Thiét bj NI

Nhw da biét, National Instrument [& mét hang thiét bi rat ndi tiéng trong Iinh vuc do lwdng va
didu khién. Mot loai thiét bi théng dung hay dwoc siv dung dé két hop véi phan mém Matlab hodc
LabView d¢ la card PCI.

NI ciing 14 thiét bi phan cung dwoc phat trlen b&i hang nay, day 14 thiét bi chuyén dung trong
Iinh vire do lwdng va didu khién. NI kha da dang vé chiing loai, cé thé két hop duorc voi cac phan
mém Matlab, LabView va cad C#. Viéc lwa chon thiét bi NI phu thudc vao yéu cau ky thuat cta bai
toan diéu khién, mot s6 théng sbé ky thuat can thiét cho viéc lwa chon NI nhuw sau:

- Loai tin hiéu vao/ra;

- Gi¢i han murc tin hiéu vao/ra;
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- S6 kénh tin hiéu vao/ra;

- D6 phan giai déng cla tin hiéu;

- Tan sb 1y mau ti da cho phép.

Dé thuc nghiém viéc két ndi gitra phan mém C# tac gia lwa chon thiét bi NI c6 tén NI9215.
Hinh anh thwc té ctiia NI9215 nhw Hinh 2. Théng s6 co ban clia NI9215 nhw sau:

- S6 lwong kénh vao: 04 kénh vao twong tw;
- D6 phan giai ADC: 16 bit;

- Dai tin hiéu vao: +10,0 VDC,;

- Tan sb 1y mau: 100kHz;

- Nhiét d6 lam viéc: -40°C t&i 70°C;

- Dién ap bao vé: +30,0 VDC.

2. Két néi gitba phan mém C# va thiét bi NI
2.1. Thuét todn giao tiép giira C# va NI

Dé co thé bat tay duoc gitba phan mém C# va thiét bj NI thi ta can thyc hién mot sé viéc theo
moét trinh tw phét dinh. T(inh tw nay sé gil]p cho phan mém C# nhan dién QUJQ’C thiét bi NI va cai dat
cac théng sO phu hgp can thiét cho thiét bi. Th& tw céng viéc d6 dwec thé hién qua Hinh 3. Thuat

toan giao tiép gitva C# va NI.
v

Tim thiét bi NI dwoc két ndi voi
may tinh

A
Khai bao Task

v

Khai bao Channel

Khai bao dac tinh ctia Channel

v

Cai dat thong sb cau hinh cua
Channel

v

Cai dat thong s6 xung clock va
lay mau cda Channel

v

Diéu khién cac Channel

Hinh 3. Thut todn giao tiép gitra C# va NI
DAau tién ta can phai xac dinh cac thiét bi NI dwoc gan véi may tinh, sau d6 chon thiét bi NI
ma chung ta muén dung. Buéc tiép theo ta can khai bao mét “déi twong” Task dé quan ly toan bd
viéc cai dat thong sé cau hinh cho NI, cling nhw nhan di liéu tlr NI gtri vé. Sau d6 ta can khai bao

2
1]

mot déi twong “dwoc didu khién” béi Task, d6 chinh 1& Channel. Channel nay sé lién két trwc tiép
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v&i channel vat Iy cta thiét bi NI, dwa vao cac dac tinh k§ thuat thwc té cta thiét bi NI ma ta s& dung
va muc dich sir dung dé cé thé khai bao mét cach chinh xac théng sé nay.

Buoc tiép theo 1a cai dat cac thong s6 cau hinh va xung clock cho channel, bwéc nay can Ivu
ly tra theo cac thdng so ky thuat cua NI dé nhan/gti div liéu mot cach chinh xac. Cudi cling la doc/ghi
dir liéu tl/toi c‘hannexl vat ly, néu chi doc/ghi di liéu mC)Xt [an thi rat d(?:‘ nhwng khong c6 tinh tng d.ungg
nhiéu trong dieu khién. Hau hét cac qua trinh dieu khién la “Real Time” (RT) nén ta can doc/ghi di
liéu tu’{té’i channel vat ly mét cach lién tuc, tl]"C la ta’phéi dung mé[ vong lap vé han dé phuc vu vi(:ac
giao tiep voi NI. Nhw vay thi chuong trinh dieu khién sé khong thé lam gi khac ngoai viéc giao tiep
v&i NI, dé khac phuc tinh trang nay thi ta phai dung chwong trinh da nhiém.

2.2. Céc théng sé cau hinh cho NI

+) Khai bdo Channel:

Viéc khai bao channel c6 vai tro réE quan trong trong viéc xac dinh tin hiéu (vao hay ra) va
dang cua tin hiéu (s hay twong tw). C# hé tro 4 kiéu khai bao channels [1-3]:

- AlChannel;

- AOChannel;

- DIChannel;

- DOChannel.

+) Khai bao dac tinh Channel:

Khai bao dac tinh channel s& quyét dinh dang cta tin hiéu ma ching ta st dung. C# hé tro
khai bao cac dang dac tinh nhu sau:

- AnalogSingleChannelReader;

- AnalogSingleChannelWriter;

- AnalogMultiChannelReader;

- AnalogMultiChannelWriter;

- DigitalSingleChannelReader;

- DigitalSingleChannelWriter;

- DigitalMultiChannelReader;

- DigitalMultiChannelWriter.

+) Cai dat théng s cau hinh cho Channel:

Viéc cau hinh chi tiét cho channel khong phirc tap nhung cé rat nhiéu dang cam bién khac
nhau duoc ho trg. Dwdi day 1a mét so cau hinh dau vao cho tin hiéu analog dugc ho trg bdi phan
mém C# hay dwoc str dung:

- CreateAccelerometerChannel: Duing cho cam bién gia téc;

- CreateFrequencyVoltageChannel: Dung dé tinh gia tri tn sb cla dién ap lay méau;

- CreateLvdtChannel: Dung cho cam bién LVDT;

- CreateMicrophoneChannel: Dung cho Microphone;

- CreateResistanceChannel: Dung cho dau vao 1a dién trd;

- CreateStrainGageChannel: Dung cho cadm bién do xoén truc;

- CreateVoltageChannel: Duing cho dau vao | dién ap (thwérng dung nhét).

~ D6i voi méi ham cAu hinh cho tin hiéu thi sé co vai tham s6 can cai dat (co hwong dan cu
thé trong tirng ham cai dat). Vi du véi ham CreateVoltageChannel() thi cé cac tham s6 can cai dat
nhw sau:

- Tén cla channel vat ly;

- Tén dat cho channel vat ly;

- Dang cula dién ap dau vao;

- Gidi han trén va gi¢i han dwéi cla tin hiéu vao;

- Bon vi dwoc quy déi sau khi doc gia tri dau vao.

+) Cai dat thong s xung clock va ldy mau cla channel:

Théng sb xung clock thay déi phu thudc vao dang clia tin hiéu la digital hay analog va la tin
hiéu vao hay tin hiéu ra. V&i N19215 thi cé 04 thong sb co ban can cai dat cho xung clock gom:

- Ngudn xung: C6 thé st dung ngudn xung clock ngoai hoac xung clock cta NI;
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- Téc dd 1y mau: La sé mau duoc 1y trong 1 gidy, thong sb nay kiéu double;

- Canh tac dung cla xung clock: C6 thé chon canh I&én ho&c canh xubng clia xung clock;

- Ché d6 lay mau: Co 3 ché d6 lay mau nhung ta thwong ding 2 ché do do 1a ché do 1ay mau
xac dinh va ché do lay mau lién tuc.
3. Két qua va danh gia
3.1. Két qua

Té4c gia da thuc hién thir nghiém két néi gitka phan mém C# vé&i thiét bi NI9215. Hinh anh thi
nghiém nhw Hinh 4.

Thi nghiém bao gom: thiét bj phan cirng NI9215, giao dién lay cac thong sb co ban clia NI9215
dwoc xay dung bdi phan mem Ci#, txhiét b| NI dwoc ket r’u“)i v&i laptop Ehé_rlg qua <~:lé_yA noi USI?. :I'rén
giao dién gom 2 phan: Textbox dé hién thj cac thdng so cua NI, graph dé hién thi di¥ liéu doc ve tr NI.

Hinh 4. Hinh anh th& nghiém

i: 291
Loai thiét bi: NI 9215 (BNC)
S5 106

R Tk A
W 4 All W

Dién ap (V|

0 2 4 6 8
Thé gian (s)

Hinh 5. Két qua méau tin hiéu thu dwoc

~ Trong thir nghiém nay, tac gia da dung tin hiéu dau vao la dién ap I4y tir cdm bién dao dong.
Két qua cliia mau tin hiéu dwoc vé thanh dé thi béi khéi Graph nhw Hinh 5 [4], [5].
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& day tac gia chon Sampling Rates = 8192, ttrc la 14y 8192 mau tin hiéu vao trong mét giy.
Tbc dd 1dy mau cé thé chon bat ky va nhé hon téc d6 Iay mau téi da cho phép cua thiét bi. Tuy
nhién, d& thuan tién cho cac thuat toan x& ly s6 nhi phan thi ta nén chon téc do 14y mau 1a 2n.
Ciing trong th&r nghiém nay thi tac giad 14y dung 8192 mau, trc Ia 1y s6 mau tin hiéu trong mot
giay. Lwu y, viéc lay bao nhiéu mau va téc dd I4y mau khong hoan toan phu thudc vao nhau, diéu
nay con phu thudc vao ché do Iay mau ta cai d&t. Néu chon ché d6 1y mau la xac dinh thi sé
lwong mau sé nhé hon hodc bang tdc d6 14y mau, con véi ché dod 14y mau 1a lién tuc thi sé lwong
mau khong phu thudc vao tdc dd 1dy mau. Tuy nhién, sé lwong mau cé thé Iay dwoc khong phai
la vé tan, né phu thudc vao hai yéu td do la tdc dé xi ly tin hiéu cta may tinh dwoc st dung va
nam trong gi¢i han cda kiéu double.

3.2. banh gia

Thuc hién theo trinh tw cac budc duwoc dé cap tai thuat toan giao tiép gitra C# va NI da co thé
bt tay dwoc gitra phdn mém C# va thiét bj NI.

V&i thtr nghiém dau tién nay, tac gia khong nhirng ldy dwoc mau tin hiéu trén mot kénh Al
cUa thiét bi N19215 ma con truy van dwoc cac théng sO danh dinh cua thiét bi NI19215 bao gbm: Tén
thiét bi, tén cac kénh vat ly, dai dién ap dau vao, ma sb thiét bi, loai thiét bi va sb serial cta thiét bi.

Han ché clia van dé nghién ciru: M&i chi lay di liéu trén mot kénh dau vao cla thiét bi NI19215,
chua 14y dworc tin hiéu trén tat ca cac kénh dau vao ciing nhw chwa thtr nghiém dwoc trén cac thiét
bi NI khac.

Huwéng phat trién nghién ctru tiép theo:

+ Mot 1a xay dwng phdn mém lay di liéu trén tat ca cac kénh dau vao cua thiét bj N19215;

+ Hai la thtr nghiém trén mét vai thiét bi NI khac.

TAI LIEU THAM KHAO

[1] www.ni.com/tutorial/5409/en/.

[2] http://zone.ni.com/reference/en-XX/help/370473H-01/mstudiowebhelp/htm|/5de00fb2/.

[3] https://forums.ni.com/t5/Measurement-Studio-for-NET/How-to-properly-use-AOChannels-
CreateFunctionGenerationChannel/td-p/669811.

[4] https://msdn.microsoft.com/en-us/library/dd456769.aspx.

[5] https://msdn.microsoft.com/en-
us/library/system.windows.forms.datavisualization.charting.chart(v=vs.110).aspx.
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XAY DUNG PHAN MEM GIAI CAC BAI TOAN KY THUAT DPIEN
SU’ DUNG MATLAB
IMPLEMENTATION SOFTWARE TO CALCULATE ELECTRICAL CIRCUITS
USING MATLAB

PHAM TAM THANH?, NGUYEN KHAC KHIEM?
1Phong Khoa hoc - Céng nghé, Trirong DHHH Viét Nam
2Trwong DHHH Viét Nam
Tém tit
Bai bao da xay dung phdn mém tinh toén, gidi mét s6 bai toan ky thuét dién st dung céng
cu Matlab. Céac két qua gidi cia phdn mém da dap ung duoc yéu cau. Trén co sé& nay cod
thé phét trién phdn mém dé tinh toén va gidi cac bai toan téng quét vé ky thuat dién. Bai
béo c6 y nghia thuec tién trong céng tac dao tao nhén luc nganh Pién.
Twr khéa: Mach dién, tinh toan, ky thuat dién.
Abstract

The paper proposed software to calculate electrical circuit using Matlab tool. These calculate

results of software are suitable. Based on this software, we can develop this software for

general problems. This paper is contributed in training electrical human resources.

Keywords: Electrical circuit, calculate, eletrical engineering.
1. D3t van dé

Déi voi ky sw dién, viéc gidi cac bai toan ky thuat dién la rat quan trong, la co s&, nén tang dé
nghién ctru danh gia mach dién va hé thdng dién. Cac bai toan k¥ thuat dién dwoc gidi thiéu rat chi
tiét trong [1], [2]. Viéc giai cac bai toan k§ thuat dién thwong rat phirc tap va mét nhiéu thei gian néu
ching ta khéng s dung cac céng cu hé tro. Dé tro gitp cho diéu nay can phai xay dwng phan mém
tinh toan va giai cac bai toan ky thuat dién. Véi su phat trién ctia cong nghé théng tin, nhiéu phan
mém, ngdn ng lap trinh da ra doi, c6 thé sir dung dé giai quyét yéu ciu nay. Matlab la mot cong
cu manh vé tinh toan va mé phéng [6] va rat hiru ich dbi v&i ky sw dién, tiét kiém thdi gian 1ap trinh,
nang cao nang lwc tinh toan. Mét s tai liéu ng dung Matlab dé giai cac bai toan ky thuat, bai toan
mé hinh héa [4], [5], [7] s& dung giao dién d6 hoa GUI trong Matlab dé hién thi két qua tinh toan. Tai
liéu [3] hwéng dan kha chi tiét mot s6 (rng dung Matlab dé giai quyét bai toan ky thuat.

Bai bao nay dé xuét ing dung céng cu Matlab dé xay dung phan mém tinh toan va giai cac
bai toan ky thuat dién.
2. Phén tich va giai bai toan mach dién mét pha

Céc dinh luat co ban va phuwong phap dwoc dwa ra trong moét sé tai lieu [1], [2]. Chung ta sé
&ng dung cac ly thuyét dé dé giai mot sé mach dién dién hinh.
2.1. Mach gém 2 nhénh RLC méac song song

Ta c6 mach dién nhw Hinh 1. Cac bwéce dé tinh dong dién, cdng suét trén cac dién trd va cla
ca mach nhw dwoi day:

- Biét U=Uy~/2sinwt;Ry,L;,C,Lo R, .

i R, - <, R4 L ko
| ! —— ]
I=i3 |1 >
. ] i
—
R2 Lo CI2
R L3 C|3
|

3
+ ——W
U
Hinh 1. Mach dién mét pha goém 2 nhanh RLC Hinh 2. Mach dién mét pha gém 2 nhdnh RLC

mdc song song méc song song va mac néi tiép véi mét nhanh
RLC
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- Biéu dién bang sé phurc: - Tim céac dong dién theo cac biéu thirc:
U=Ug’’=U V) . :
Z =R + joL - J Q) 4 4
oC,
: - Y Yo @y 1,=(l ®

- . J lp=—==0 (A I,=|I2
Z,=R, + jowL,——— Q - -

=R, + joL, C, Q) z, 7,

I — Il + |2 (A)

- Tim céc cdng suét theo cac biéu thirc :

R :R|-I|2 (W)
B =R.I} (W)
P=R+R, W)

2.2. Mach gém 2 nhanh RLC mdc song song va mac ndi tiép véi mét nhanh RLC
Ta c6 mach dién nhw Hinh 2. Cach tinh cac dong dién, cong suét trén dién tré va clia ca mach:

- Biét: U=Ug\/25iNwt ; Ry, Lu, C1, Re, Lz, Cz, Ra, Ls, Ca.

- Biéu dién bang sbé phurc: - Tinh dong dién qua mach theo biéu thirc:
U=Ug"=U, V) f:%:% (©Q)
— . J ¢ o 2
Z =R+ joL——~ () - Tinh higu dién thé U1z theo biéu thirc:

1
Z,=R,+ joL,-—_ Q) U,=l—=22
oG, (ZI + Zz)
2_3 =R, + joL, - / (Q) - Tinh cac dong dién con lai:
oC,
77,472+ 2, = Uo
E: I 2‘: 3(_1"‘ 2) Q) II:Z: (A)
(Z,+2,) '
.U,
1, :?lz (A)

- Ap dung céng thirc tinh d6 lon s6 phirc dé tim d6 Ion cla cac dong dién. Ap dung cong thire
P=R.I12 @& tim c6ng suat trén cac dién tré. Cong suét clia mach la béng tdng cac cong suét thanh phan.

2.3. Mach hai nuat - ba vong

Ta ¢4 mach dién nhw Hinh 3. Cach tinh cac dong dién, cong suét trén cac dién trd va cla ca
mach nhw sau:

- Biét: u1=Uo1 /2 sinwt; uz=Uo2 /2 sinwt.

- Chon chiéu cac vong nhw Hinh 4.

- Biéu dién bang sé phurc:
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UI = Umejo =U,,

U,= Uuzejo =U,

Z:Rl + jwlL, _G)JCI
Z,= R+ joL,~—
2 =R+ joLl, ———
wC,
Z_3=R3+jaJL3—L
C.

3

R, L2 C2
i3
|
Rs 4
Ls
Cs U,

R4 L G

11
Uy

Hinh 3. Mach dién mét pha hai nat - ba vong

- Ap dung phwong phap dong dién nhanh.
- Phuwong trinh Kirchhoff 1 tai nat A:

L+ 1, 1,=0

V)

)

(9))

@

Q)
3 Lisg C4 X Ls C,

iy ‘;3 .2

Gy e &

Uy Ca U

Hinh 4. Quy wéc chiéu cédc vong

)

- Phwong trinh Kirchhoff 1 cho hai vong a, b:

Z, 11+ 2513 =U; =Ug

—Zyly=2Z3l3=-U; =—Up,

)

®3)

- Giai hé 3 phuwong trinh (1), (2) va (3) ta tim dwoc cac dong dién phirc iy, Iz, Is. Ap dung cong
thtre tinh d6 16N sO phire aé tim d6 Ion cua cac dong dién. Ap dung cong thirc P=R.I2 dé tim cong
suét trén cac dién tré. Cong suét ciia mach béng tdng cac cong suét thanh phan.

2.4. Mach cau

Ta c6 mach dién nhw Hinh 5. Chang ta dwa ra cach tinh cac dong dién, cong suét trén cac

dién tr& va ctia ca mach.
Biét: U, Z1, Z2, Z3, Z4, Zs.
Chon chiéu cta cac vong nhw Hinh 6.

Zy 4 Zy

A 2

/.,.\
gy
Hinh 5. Mach cau

o

Hinh 6. Chon cdc vong cho mach céu
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- Phwong trinh Kirchhoff 1 cho 3 nat (tay y) :

- I'1— I'3 =0 @)

L—1y—15 =0 (5)

g+ 15—1, =0 (6)
- Phuong trinh Kirchhoff 2 cho 3 vong (d4 chon):

Zy i+ Zs I~ Z3 13 =0 Y]

Zy ly—Zy y—Zs 15 =0 ®)

Zy 13+ 2,1, =U ©

Gi?i hé 6 phuong trinh (4) + (9) ta tim dwoc cac dong dién trén cac nhanh. Ap dung cong thire
P=R.I2 dé tim cong suat trén cac dién tré. Cong suat clia cd mach bang tong cac cong suat thanh phan.
3. Xay dwng giao dién phan mém tinh toan va mét sé két qua
3.1. Giao dién giai bai toan mach dién mét pha

Két qua giai bai toan mach dién mot pha trong phan 2 duwoc dwa vao phan mém Matlab, giao
dién hién thi dung céng cu GUI trong Matlab va két qué dwoc giao dién hién thi nhw Hinh 7.

Hinh 7 la giao dién chinh cla Qhuo’ng trinh, viéc giai mot sé bai toé,n mach dién mét pha sé
duwoc thye hién trén giao dién nay. Tién trinh st dung Matlab dé giai mot s6 bai toan mach dién mot
pha trong chwong trinh nay gom cac bwéc co ban sau:

- Chon dang mach dién;

- Quan sat mach dién dwoc hién thi;

- Nhép cac gia tri vao vung “Nhap dir kién”;

- Nhan nut “Tinh” dé hién thi két qua, sau d6 cé thé tuy chon dé vé biéu dd cac dong dién;

- Quan sat két qua hién thi.

Trudng hop cu thé: Mot mach gdm hai nhanh RLC méc song song ¢c6 céc di liéu nhuw sau:

U=220; X11=10Q, X2=8Q ; R1=10 R2=6Q. Ta chon wi1=2.

"B machdienmotpha o | i
“a Do Thi Dong Dien ~
Tiry Chon Mach Mot So Bai Toan Vé Mach Dién Mot Pha
’7 [Mach gédm2 nhdnh RIC mic song song - | ~Két Qua Tinh To4n
40 — T " \1 'H —Biéu Thuc Cua Cac Dong Pién ~Dong Pién Phuc
S : ; i i2 il= | 22sin(2t+-45) A Ipl | 11-11i A
20 AT (A oo — - — itong [
: : ! 2= [ 31.1127sin@t+53.1301) A Ipz | 13.2+17.61 A
0f--fmd [P EERe S b
' ; i’ 5= | A Ip3 | A
) SRR . VO P AN SO WA WY PP = | A Ipd | A
R R R i5= | A 125 | A
o i i i i i i
0 1 2 3 4 5 [3 7 | A
< i = 35.47395in(2t+15.2551 A Ip= 24.2+6.61
Thodt! © L Timh | | sin(24115.2551)
— Nhéip Duw Kién = At T qeen .
P - Cong Sudt Tiéu Thu —Tri Hiéu Dung Cua Dong Bién
Ut [220 w1 [ 2 Phal [ 0
Pi=[ za20 W n=" 1ssse3 A
Uz g w2 | o Pha2 [ 0
p2= 2904 w 2= 22 A
RL ["10 L[ s ¢l o
P3= w 3= A
R2 g Lz [ 4 2 [ o
P4= W I4= A
R3 [0 [ o e [ o
ps= W o A
R4 i} L4 [i] <4 0
= 5324 w I= 25,0839 A
RS [ g s [ o s [ o

Hinh 7. Giao dién két qua
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3.2. Giao dién giai mach dién ba pha
Tuong tw nhw dbi véi mach dién mét pha, sau khi tién hanh gidi mach dién ba pha, ching ta tién
hanh cai dat va viét chwong trinh tinh, giao dién hién thj s dung Matlab. Giao dién cho phép ngwdi dung
dé giai mot s bai toan mach dién ba pha trong chuong trinh nay gém cac buéc co ban sau:
- Chon dang mach dién;
- Quan sat mach dién dworc hién thi;
- Nhap céc gia tri vao ving “Bang nhap sé lieu”;
- Nhén céac nut “Dong dién day”, “Dong dién pha”, “Dién ap day”’, “Dién ap pha”, “Céng suét”
dé hién thj két qua twong &ng;
- Quan sat két qua hién thj.
~ Vidu: Ta can gidi mach dién ba pha déi xing nguén néi sao - tai ndi tam giac co cac théng
s0 sau: Dién ap ngudén U=100V, Zd=1Q, f=50hz, R1=R2=R3=9Q, L1=L2=L3=28,7mH, ca ba pha deu
khéng c6 tu dién.
Ta sé chon so dd va nhap di¥ liéu nhw sau:
[ B machbapha = 5
Giai Mot So Bai Toan Vé Mach Pién Ba Pha

Chon Mach Pién

Mach déL xing: ngudn sao -tal tam giac - .
’7| - Dong dién diy Thoat!
Dong dién pha . P
~Bang nhapsé ligu
Dién dp déy R1 | 9 L1 | 0.0287
Dién dp pha R2 | 9 L2 | 0.0287
e L3
Cong suat R | s | 00287

, . . ) u | 100 c1 | o
~Bang hién thi két qua
f | 50 cz | o
Zd | 1 c3 | 0
PEL | 1] pE3 | 120
pEZ -120

Hinh 8. Vi du chon mach déi xirng nguén néi sao - tai néi tam gidc

Céc két qua dwoc hién thi:

Bang hiéa thi két qua _Bang hién thi két qua
Dong dien day: 1aA=15.9791-12.0061i(A) Hieu dung Dong dien pha: 1AB=11.4554-1.39029i(A) Hieu dung:
laA=I1bB=icC=19.9869(A) 1AB=IBC=iCA=11.5394(A)
Dong dien day: IbB=-18.3871-7_83522i(A) Dong dien pha: IBC=-6.93172-9.22551i(A)
Dong dien day: 1cC=2.40805+19._8413i{A}) Dong dien pha:
ICA=-4.52367+10.6158i(A)

Hinh 9. Giao dién hién thj dong dién day Hinh 10. Giao dién hién thj dong dién pha
~Bang hién thi két qua ~Bang hién thi két qua
Dien ap day bang dien ap pha
Dien ap day Hieu dung: UAB=147.0068(V) Cong Suat Tieu Thu Tren Tai:
UAB=115.6338+90.77341i(V) P=3535_2871(W)

Dien ap day: UBC=20.79516-145.5285i(V) Hieu dung: UBC=147.0068(V)

Hieu dung: UCA=147_0068(V)

Dien ap day: UCA=-136.429+54 _75514i({V) Cong Suat Ton Hao Tren Duong Day:

Pth=1198.429(W)

Hinh 11. Giao dién hién thj dién dp Hinh 12. Giao dién hién thj céng suéat
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3.3. Tinh todn mdy bién ap hai day quan céng suéat nhé

a. Cac buwérc thure hién trén giao dién nguwoi dung

Cac buéc st dung giao dién ngwdi diung dé tinh toan may bién ap hai day quén trong
chwong trinh:

Bwdc 1: Chon loai mach ttr, sé dau vao, sb dau ra.

Budc 2: Nhap cac gid tri vao ving “Thong s6 vao ra” va ving “Chon cac hé s6”. Bé tréng cac
o) ‘:Mét do dong dién j”, “Bé day exn” & vung “Chon cac hé s6” dé nhap sau khi biét dwoc cong biéu
kién So.

Buwéc 3: Nhan nut “Cap nhat” dé tinh cac thong sb amax, amin, S2, sau d6 vai gia tri tim duoc
cla Sz ta tra cac Bang 1 hodc Bang 2 dé chon mat d6 dong dién j; tra Bang 3 dé chon bé day khudn
exh. Pong thoi chon kich thwéc ngang cia 16i thép a véi amin < a < amax.

Bwéc 4: Nhan nat “Tinh” dé tinh cac thong sbé con lai.

Buoc 5: Nhan nut “Két qua” dé xem két qua hién thi. Ding nut “Tiép theo” hoac “Quay lai” ¢é
xem cac két qua.

Bang 1. Quan hé gidka J theo Sz (khi bién &p lam viéc dai han)

S2(VA) 0-50 50-100 100 - 200 200 - 500 500 - 1000
J (Amm?) 4 3,5 3 2,5 2
Bang 2. Quan hé gitka J v6i Sz (khi bién ap lam viéc dai han)
Sz (VA) 0-50 50-100 100 - 200 200 - 500 500 - 1000
J (A/mm?) 6-5 55-45 5-4 45-3,5 4-3
Bdng 3. Chon bé day khuén ex» theo cdp c6ng suat bién ap S
S2(VA) 1-100 100 - 200 200 - 500 500 - 1000 1000 - 3000
ekh (mm) 05+1 1 15+2 2+3 3+4

b. Qua trinh tinh todn may bién &p hai day quén

Gia sl ta cAn tinh mot bién ap hai day quan. May bién 4p la loai ba dau vao va ba diu ra. Cac
théng s6 vao ra nhuw sau: Dau vao: U11 = 110(V), U12 = 220(V), U13 = 380(V); Dau ra: U21 = 30(V),
U22 = 60(V), U23 = 18(V), 121 = 5(A), 122 = 2(A), 123 = 1(A); Loai mach tw la El: Chon Khd = 1; La
thép ky thuat dién c6 ham lwong silic tr 2% + 4%: Chon B = 1,2; Loai day quan la day déng tiét dién
tron: Chon Kq = 0,93; Cac hé s6 Ch nhw sau : Ch1 = 1,065, Ch2 = 1,075, Ch3 = 1,2. Sau khi nhap
théng sb trén clra sd nhap thong sé ta cé két qua tinh toan nhw Hinh 13, 14 (gdm cé 2 trang).

| [ | | Sren )
Kel qua (i'nh - AT T
s Két Qua Ti'nh Todn
Cang St Bien Kiea 53 [~ gy VA SeVengDayQum T Cop 21| Sugopy  vong Chiea gang Elunea akh om
= = . o DimiDqumtCopdSd [ Sl W0 solgCagTepsia [ prm hp CheoluTagBailon [ g ™M
T Din el Thep A 33— O S Vaog Doy Qua T Coptt | L7017 vong BeDay Khusatid | rigsgs  om op C.lly Tap i rng 15009

Sn\mw[.win(lys\l![.l wE Vil Lug..nnm..gﬁ.nml:| ansay MM

i N Lo Thopa o Vong D T Cog 023 [0z vang Chie Con L Thegh [~ g7 cm Carh Dl G Cac Lop 2228 | 038038 mm
Chien Dai Lo Theph— - Daig Dien $a Cap 111 A Chieu Con Hiew Dung of Khuva bl 55 om So Lap C.day Sa Cap SL13 B lop — it i i fmen
DL Theph o o g Die S Cap 1 [ g  Con i Dun of K [ Beba Tt [ sy CHMITEERMLGD [ i
ot Bl e g 18— ; - Cach D Gim Car L ol5cd .
e Dien Lot Chish X [, em2 DungDieaSeCap 112 [ fopgr A DAbh Dgunfo Coplled | gpuior  mm [ viam o Chiva D Trig Bah L621 [~ 14 OO0
$0Ving T B 1 ; o DibDgm Topided | 04 mm
P TR | Segbimmog [ wio | A SoVesglopSeCa VI | 5196 WL Be Doy CaSoapels [z mm i Dai Trang Binh L2 | =
; e r o rung B i3] R85
SaVs S0 Cap NI Kinh Day [ a7 S0 Lop Coen Day Sa Cap SLIL | 39,4187 So VonglLap T.oop SVIIL | 810712 Vil
s Vang Day Qu 5o Cap Toigg Y009 Duseg Kish Day Guan Sa Capdll | 97407 mm by Dk Dpn Tap 16l [T o gLap T.cap . -
RIE (e ooy Duing K Dy Qusn o Cap 3 [~ mom Cac Dl G Cc Lapelled [ 97 rm e rung| ML
St VanglLap T.cap SV2IL BTE VL o Lap ey T.cap SL23 5 lop
Vg D Qs 8 o [ v Dng Dy Quno Cpld [y BOWCMB Ol [T il CiySep 1l | 25w3
. SlopClTeapSll [ 1 op CohBienGhaCarlopetied | 0415 mm
Dlen 4 g Tal B R U210 — o V Dumg Kinh Doy Quas T Cp & [z mn DR DaymaSeCop el "oy mm Kl Loang CaeySemp 1t [ gnarrs L]
Cach Dien Giwa Car Lop e21cd. REE —
i g b T o 00— V. Duang ki ey m T | £ m Witz [ L L BeDaCTaopedd | DSUTL  mm o o oy S5 [ i "
Din g Rhuag TWDMRSUZ0 [ 3y v puangkuh Doy QunTincaps [ wses mn SLpCmDerSoCapSiz [asrsy g BebyCiylasetl [ 24 Wm o CndimSeptalop | oss  mm
Kol Lning Caog Taptl | 2 [
OmREERL [ 1 VA febeCusMadTu | g em OOl g mm Dk D.gun Tcap 0sels mn BT
TongBo Doy ke [ LOLST s [ s M
Cong St BES2 [ 13y ™ i Lang L Treg Wit | 25709 KO Be Day CamSn Cip 12 [ g9775  mm e (T
0 Veag'Lop T.cap Y22 £ —
ok BebwLine | Tam ; _ Be Romg Con S0 Mack Tue 19 om Kdellumg CyTop?) | 103183 L}
: Quiylai | [Ti€pdieo] QuayLai | Thof!
. . i P P u L , N . on £ £ 2 4 <
Hinh 13. Giao dién xuat két qua tinh toan Hinh 14. Giao dién xuat két qua tinh toan MBA
- " ~ Ve - P a
MBA hai ddy quan (trang 1) hai cudn day (trang 2)

4. Két luan ) ] o
Bai bao d& phan tich va giai mot s6 mach dién. Ung dung phan mem Matlab xay dwng giao
dién phan mém tinh toan, gidi mach dién mét pha, mach dién ba pha, tinh toan may bién ap. V&i két
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qua dat dwoc ban dau clia bai bao la co s& dé tién hanh phan tich, giai cac bai toan tong quat trong
ky thuat dién, hé thong dién, phuc vu cho hoc vién, sinh vién nganh Dién.
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VAN DE S DUNG NHIEN LIEU NANG CHU’A HAM LUONG LUU HUYNH
THAP CHO PONG CO TAU THUY
PROBLEMS OF USING ULTRA LOW SULFUR RESIDUAL FUEL
FOR MARINE ENGINES

LUU QUANG HIEU
Khoa Méy tau bién, Truong DHHH Viét Nam
Tom tat
Céc quy dinh nghiém ngét vé phéat thai da bat dau cé hiéu luc ter ngay 1 thang 1 ndm 2015
cho tét cd céc tau hoat déng trong khu vurc kiém soét phét théi SOx (SECA). Theo quy dinh
cta Phu luc VI Céng wéc MARPOL 73/78, ham lwong lwu huynh téi da trong nhién liéu duoc
St¥ dung trén tau khéng duwoc vwot qua 0,10% khi hoat dong tai SECA. Céc loai nhién liéu
méi chira ham luong lwu huynh thap da c6 maét trén thi truong dé dép g gidi han 0,1% luu
huynh trong SECA. Nghién ctru nay dé cap dén nhitng thach thirc lién quan dén viéc st
dung nhién liéu nang chira ham lwgng lwu huynh thép. Céc van dé cén giai quyét la ham
luong Al+ Si trong d&u néng, tinh tuong thich gitka cac nhién liéu va sw &n mon tng suét.
Tor khoa: Nhién liéu ndng, nhién liéu chira ham luong lwu huynh thép, khd ndng béi tron,
may loc, &n mon tng suét.
Abstract
Stricter emission regulations came into force on 1 January 2015 for all the ships operating
in SOx Emission Control Areas (SECA). As regulated by MARPOL 73/78 Annex VI, the
maximum Sulphur content of any fuel used on board may not exceed 0,10% when
operating in SECA. New types of low sulfur residual fuels are entering the market in
response to the 0,1% sulfur SECA limit. The present study deals with the challenges
associated with the utilization of low sulfur residual fuel. The issues dealt are cat fines in
heavy fuel oil, compatibility between fuels and stress corrosion.
Keywords: Residual fuel, ultra low sulfur fuel, lubricity, separator, stress corrosion.

1. Dat van dé

Theo quy dinh cla phu luc VI thuéc Cong wéc qubc té MARPOL 73/78 vé ngdn nglra 6 nhiém
do tau gay ra, tir ngay 01 thang 01 ndm 2015, yéu ciu vé ham lwong lwu huynh trong nhién liéu st
dung cho tau hoat déng trong khu vuc kiém soat phat thai (SOx Emission Control Area - SECA) da
chinh thirc cé hiéu lwc. Viéc tuan tha quy dinh méi vé ham lweng Ivu huynh trong nhién liéu st dung
cho tau bién, budc chd tau phai lwa chon st dung nhién liéu c6 ham lwong lwu huynh dwéi 0,1%,
st dung nhién liéu thay thé nhw khi tw nhién héa 16ng hay hé théng xt ly khi thai ddm bao gidm phat
thai mot cach co hiéu qua twong dwong dwgc thanh vién tham gia Phuy luc VI clia Cong wéc
MARPOL phé chuén.

St dung nhién liéu khi tw nhién héa 16ng hay st dung nhién liéu truyén théng chira ham lwong
lwu huynh cao két hop véi hé théng xt ly khi thai cling c6 thé ap dung dé bao ddm ham luwong phat
thai khi doc hai ndm trong gi¢i han cho phép. Tuy nhién hién nay, con nhiéu khé khan vé cong nghé,
co s& ha tang, huén luyén doi ngdi thuyén vién,... vi thé trong thoi gian nay cac tau hoat déng trong
SECA budc phai chuyén sang st dung nhién liéu chira ham lwong lwu huynh dwéi 0,1%.

Hién nay, ngoai nhién liéu chwng chat trén thi trierng da xuét hién loai nhién liéu nang (residual
fuel - RM) chra ham lwgng lwu huynh nhé hon 0,1% st dung khi tau hoat dong trong vung kiém
soat khi thai, d&c tinh cta nhién liéu nay thé hién trén Bang 1. Nhirng loai nhién liéu nay thuwdng
dwoc goi la nhién liéu lwu huynh siéu thdp (ULSFO). Ching khéng phai la nhién liéu chung cét
truyén thdng, ma la hdn hop cac san pham thu dwoc tlr cac nha may loc dau ma trwdc day chua
tirng dwoc st dung rong rai cho dong co’ tau thay.

2. Van dé st dung nhién liéu nang chira ham lwgng lwu huynh thap

Céac cong ty loc dau nhw Lukoil, Shell,... da dwa ra thj trwdng loai nhién liéu tau thdy méi, siv
dung khi tau hoat déng trong ving kiém soéat phat thai doc hai tir tau. V& dac tinh ki thuat, cac nha
cung cap nhién liéu quang cdo rang: nhién liéu than thién mai trwong la dang nhién liéu chung cét
loai n&ng, két hop dwoc cac dac tinh mong mudn tét nhat ctia nhién liéu nang va nhién liéu chuwng
cét. Do tinh chat lai cia minh, loai nhién liéu nay chiém vi tri trung gian gitra dau nhién liéu nang va
nhién liéu chung cét. Hién tai, chwa cé tiéu chuan chat lwong cu thé loai nhién liéu nay. Nhién liéu
nang chra ham lwong Iwu huynh th&p c6 dod nhot ddng hoc cao hon nhém dau DO loai DMA. Bd
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nhét cao hon dam bao dat dwoc dd nhét ti wu trong qua trinh phun nhién liéu hiéu qua vao trong
budng dbt dong co. Kha nang béi tron cha loai nhién liéu nay ciing vuot qua DMA, vi thé khong can
st dung thém cac chét phu gia tdng kha nang béi tron. Ham lwong Ién paraffin cao phan ti gitp
gidm thiéu mai mon cac bé mét ma sat ctia hé théng nhién liéu [1, 2].

Béng 1. Cédc chi sé héa-ly cua nhién liéu ndng chira ham lwong Iwu huynh thap

Tén chi tiéu Ensz‘;gy Shell RMD 80 LUKOIL DMA

ULSEO ULSFO ISO 8217 | TC3 «A» | ISO 8217

D6 nhét dong hoc & 40°C, ¢St, min-max - - - - 6

D6 nhét dong hoc & 50°C, ¢St, min-max | 30 - 40 10-60 80 65 -

Khéi lwgng riéng & 15°C, kg/m3 928 790 - 910 975 910 889

CCAl 790 - 800 800 860 860 -

Tri sb xétan - 40 - - 40

Ham lwong lwu huynh, % khéi lwong 0,1 <0,1 - 0,095 15

Diém chép chay cbe kin, °C 70 >60 60 60 60

Tri s axit, mg KOH/g - <0,5 2,5 2,5 0,5

Can cacbon, % 6 2 14 14 0,3

Diém déng dac, °C 20-25 18 30 20 -6

Ham lwvong nuwéc, % 0,2 0,05 0,5 0,1 Khéng cé

Ham lwong tro, % khdi lwgng max - 0,01 0,07 0,07 0,01

Vanadi, mg/kg 0,7 2 150 2 _

Natri, mg/kg 2 10 100 2 -

Al + Si, mg/kg 10 - 20 12 - 20 40 15 -

Tuy nhién nghién cru cGa chung téi lai chi ra rang, thuc té khdng hoan toan nhw vay. Kha
nang bdi tron cta nhién liéu nang chira ham lwong lwu huynh thap kém hon DMA. Kha néng boi
tron clia nhién liéu phu thudéc vao ham Iwgng Iwu huynh chira trong né. Qua trinh khir lu huynh lam
thay ddi s6 lwong cling nhw thanh phan céac lién két lwu huynh trong nhién liéu, cac lién két con lai
c6 tinh hoat ddng bé mat kém, khoéng du kha ndng 16p mang bao vé trén bé mat ma sat [3]. Hinh 1
thé hién s anh hwdng cia ham lwgng lwu huynh trong nhién liéu dén kha nang bai tron (thi nghiém
thwe hién trén may do kha nang boéi tron “Bén bi cAu” theo GOST 9490-75). R rang, khi ham lwong
Iu huynh nhé hon 0,1% thi dwdng kinh mai mon cac bi cau tdng manh. Bén canh do, nhiét d6 déng
dac ctia RM kha cao nén phai b tri thiét bj hAm dau & két.
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Hinh 1. Anh hwéng cta ham lwong Iwu huynh dén kha ndng boi tron cua nhién liéu

~ Nghién ctru cac ngudn tai liéu cho thay, khi str dung dau nhién liéu c6 ham lwong lwu huynh
thap cho déng co tau thdy, mot s6 van de co thé nay sinh, chang han nhw sy gia tdng ham lwgng
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alumin va silicat (Al + Si) trong nhién liéu, khong twong thich v&i cac nhién liéu khac va hién twong
an mon rng suat (stress corrosion).

Trong nhién liéu ndng cé ham lwgng lwu huynh nhd hon 0,1%, cé thé tim thay hat mai mon.
AL+Si dwoc st dung véi vai trd chat xuc tac trong qua trinh cracking ddu mé. Kich thwédc cla cac
hat xuc tac thwong la 40 - 60um, nhwng trong qua trinh cracking tao ra cac hat c6 kich thwéc 10 -
20um va l&ng dong trong cac phan doan dau nang. Nhirng hat nay con sét lai trong qua trinh san
xuét nhién liéu hay khi hoa trén cac phan doan dau néng. Sw cé mat cla tap chat nay trong nhién
liéu dan dén gia tdng ty 1& mai mon Ién gap hang tram Ian [6].

Hién nay, gi&¢i han cho phép sy cé mat ctia AL+Si trong nhién liéu nang theo ISO 8217 -
2017 1a 40 - 50mg/kg, nhwng cac cong ty ché tao diesel tau thiy khuyén céo rdng néng d6 cac hat
mai mon trong nhién liéu trwéc khi vao dong co nén thap hon 10ppm [7]. Vi vay, can phai st dung
hé théng loc nhién liéu dé loai bd AL+Si. Cac hé théng loc phai dwoc diéu chinh dé 1am viéc & nhiét
dd cao hon va tbc d6 loc cham hon mirc théng thuwerng. MAN Diesel & Turbo dé xuét khodng nhiét
dd cAn ham nhién liéu khi loc, dwoc thé hién trong Bang 2.

Bang 2. Nhiét dé yéu cau nhé nhit khi loc

e ea ren Nhiét d6 nhé nhat caa nhién liéu trong may
Loai nhién liéu
loc, °C
Nhién liéu chung cét 40 -50
Nhién liéu ndng chira ham lwong lwu huynh thap 98
Nhién liéu nang 98 hodc cao hon

Cé&c van dé twong thich phat sinh khi cac thanh phan trong nhién liéu khéng két hop dwoc voi
nhau, vi du khi trdn cac nhién liéu c6 ham lwong hydrocacbon thom cao (asphaltenes), chéng han
nhw trong HFO, v&i nhién liéu cta loai aliphatic/parafinic, vi du nhw nhién liéu chuwng cat méi c6 ham
lwong Iwu huynh nhé hon 0,1%. Két qua, tao ra lwong I&n can dau trong két, phin loc va may loc
dau [6].

Ngoai ra, mdt s loai nhién liéu dang nay cé thé co tac dung tay rira dbi véi cac két chiva. Can
dau tr cac loai nhién liéu nang hinh thanh theo th&i gian trong két chira va khi thém nhién liéu méi
vao trong két c6 kha nang lam bong cac mang bam va mang chung dén phin loc.

Khi hda trén nhién liéu nang chira ham Iwong Iwu huynh th4p véi nhién liéu théng thudng,
nguy co khéng twong thich la rat cao (Hinh 2).

Khéng ddng nhét Ddng nhét

Hinh 2. Kiém tra trén gidy loc khi tron hai loai nhién liéu

Sw bét 6n vén c6 clia nhién liéu chira ham lwong lwu huynh thap sé tao ra cac méi de doa
dén hoat déng an toan cla dong co tau thay, cu thé 1a: gidm chét lwong chay, tang dot bién muobi
bam trén dong co, gia tang phat thai bui cé thé nhin thay va hinh thanh bun cén trong hé théng nhién
liéu. Giam tinh n dinh cla nhién liéu ddng thdi co thé 1am ting lwong phat thai. S dung nhién liéu
chva ham lwong lwu huynh thap thuwéong hinh thanh cac hop chét cacbon khéng chay va phat thai
hat bui. Tinh &n dinh kém cda nhién liéu c6 thé tao hac in va bun trong thoi gian bdo quan, dong thoi
tao mudi & voi phun, chay xém xupap [7].

Trong théng bao clia cac hang Alfa Laval va GEA Mechanical Equipment/ GEA Westfalia
Separator Group [4, 5], dwa ra gan nhw cung thoi diém cling dé cap téi van dé nay. Trong khoang
thdi gian gan day xay ra mét vai truéng hop sw cé & may loc, d&c biét & cac dia loc, dwéi tac dung
clia héa chét chira trong nhién liéu ndng dan dén an mon (ng suat. An mon (rng suét cé thé gay ra
do céac halogen nhuw la florua, clorua, bromua, iodua, astatide va sulfua 1an trong nhién liéu nang.

May loc trén tau dwoc ché tao dé loc nhirng loai nhién liéu va dau boi tron tiéu chuan. Lam
viéc v&i méi trweng &n mon co thé dan dén nhivng sw cb nghiém trong & may loc. Mot sb trvong
hop cé thé pha hily may loc va céc thiét bi may méc gan do. Khi lam viéc véi loai nhién liéu nay can
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thwdng xuyén kiém tra sw &n mon. Néu qua trinh &n mon gay ra cac vét nirt & may loc thi can dirng
khai thac ngay dé tranh hdng may loc va nguy hiém cho nguoi van hanh.

Hinh 3. Céc vét niet trén dia loc Alfa Laval va GEA

3. Két luan

- Khi nhan dau n&ng chra ham lwong lwu huynh thdp nén kiém tra kha nang boi tron cla
nhién liéu va mrc dé twong thich véi cac loai nhién liéu hién co trén tau. Néu khéng thé kiém tra thi
nén tranh hoa tron cac loai nhién liéu v&i nhau, lam sach két trwdc khi nhan dau, dwong dau hoi khi
dong co lam viéc véi nhién liéu lwu huynh thap nén dan vé két riéng;

- Can thwdng xuyén kiém tra do6 mai mon clia cac thiét bi hé théng nhién liéu, dic biét & bom
cao ap va may loc khi lam viéc v&i nhién liéu nang chra ham lwong lwu huynh thép.
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LAP TUYEN DU'ONG TRANH VA CHO TAU BIEN AP DUNG
THUAT TOAN FLOYD
COLLISION-AVOIDING ROUTE BY APPLYING FLOYD ALGORITHM

DINH GIA HUY, NGUYEN MANH CUONG, PHAN VAN HUNG
Khoa Hang hai, Trirong DHHH Viét Nam
Tom tat
Sw né rd cua nganh khoa hoc may tinh vao nhiing ndm 1990 da b6 sung mét huéng di
mé&i cho céc nghién ctru tw déng trénh va tau bién. Viéc nghién ctru 4p dung céc thuét toén
tim dwong cda may tinh vao qua trinh tranh va tau bién da duoc quan tdm dén. Bai bao
nay dé xuéat mot phuong phép tranh va dua vao thuét toén Floyd, mot mang Iuéi diém
waypoint dung sén sé duoc thiét ké dé bao phu khu vuc tau chd hanh héi. Céac diém
waypoint an toan sé duoc két nbi véi nhau dé tao ra duong chay tau méi, ddm béo cho
con tau ludn dén dich an toan va trénh khdi céc nguy co dém va. Chuong trinh mé phéng
sé duoc xay dung nhdm ghi lai toan bd chuyén dong tau va dwa ra nhiing phan tich danh
gia cu thé dé chirng minh tinh hiéu qua cda hé théng.
Tte khéa: M6 hinh MMG, thuét toén Floyd, mang, diém chuyén hwéng tau, nhém Heuristic.
Abstract

The computer science has been booming as never before from 1990s, contributing to an
enlargement of novel concepts for automatic collision avoidance at sea. The study of
applying shortest path search in computer field into an automatic collision avoidance
performance has been considered. This article proposes a collision avoidance method
based on the Floyd algorithmic, a net of waypoints is constructed to cover the own ship’s
navigable area. The safety waypoint will be connected together in order to product new
route, ensuring that own ship’s will arrive safety and avoid the risk of collisions. The
simulation is generated to record the entire dynamic motion of ship and provide detailed
analysis to demonstrate the effectiveness of the system.

Keywords: MMG model, Floyd algorithm, net, waypoint, Heuristic group.

1. Dat van dé

Céc hé théng lap tuyén dwéong tw dong cho tau bién cé thé dwoc phan chia thanh 2 nhém co
ban phu thudc vao phwong phap tiép can dé thiét ké thuat toan ngudn cta hé thdng. Cu thé nhém
th(r nhét 13 deterministic approach, cac hé théng luén tuan theo mét tap hop cac budc tinh toan va
luat phirc tap dé tim ra dwong tranh va hiéu qua. Trong khi d6 & nhém thé hai, heuristic approach
lai di tim cac khodng tréng cta khéng gian tim kiém dé dwa ra nhivng duwéng chay tau gan nhw tbi
wu thda man dd yéu cau cia nha thiét ké hé théng. Cho dén nay, cac nghién ciu & trén ca 2 nhém
déu dua ra dwoc nhitng hé théng tw dong tranh va (TBTV) hiéu qua, tuy nhién wu thé cla ca hai la
twong dwong khi cac hé théng TDTV & nhém thé nhat c6 wu thé trong viéc dé dang tuan tha theo
cac quy tac tranh va quéc té hay cac muc dich tranh va nhét dinh, con nhém the hai lai nhanh chéng
dwa ra dwdng di ngén nhat va gan nhw téi wu.

Dé ap dung cac thuat toan nhém Heuristic vao hé théng TBTV, mo6t ma tran diém chuyén
hwéng (waypoint) sé dwoc xay dwng bao phu toan bd khu virc tau hanh hai, duwoc goi la “mang
(net)”. Phwong phéap xay dwng mang rat phd bién trong cac hé théng TDTV va nhw mét tién dé dé
ap dung cac thuat toan nhém Heuristic. Phwong thirc nay dwoc str dung trong cac nghién ctru: Gia
Huy Dinh & Nam-Kyun Im (2017) [1], Ki-Yin Chang (2003) [2], Minh Duc Nguyen [3], Blaich, M. et al
(2012) [4],... Céc thuat toan sé tw bd di cac diém trong mang bi che khuat b&i muc tiéu hay ving
nguy hiém xung quanh muc tiéu, mét dwdng chay tau ngan nhét néi t vi tri tau hién tai di qua cac
diém con lai trong mang t&i vi tri diém dich sé dwoc dap (rng béi thuat toan. Nhirng thuat toan rét
hiéu qua thwerng dwoc st dung do 1a Dijkstra do Dijkstra gi&i thiéu nam 1959 hay thuat toan di truyén
(Genetic algorithm), thuat toan dan kién, A*,... Bai bao nay dé xuét viéc sir dung thuat toan Floyd,
wu diém cua thuat toan nay la cé thé ap dung cho mét mang cé kich thuwéc I6n hon nhiéu so véi mot
sb thuat toan nhom Heuristic khac. Ngoai ra véi sw thay dbi dét ngdt va nhanh chéng clia cac muc
tiéu, dwong chay tau maéi sé dwoc vé lai ngay ma khéng can thwe hién qua trinh tinh toan méi.

2. Thuat toan Floyd

Thuat toan Floyd dwoc nha khoa hoc Robert Floyd gi¢i thiéu nam 1962, ly thuyét thuat toan

Floyd c6 thé dwoc mé ta nhw sau: V&i mot dé thi cé hwéng, trong sé G = (V, E) véi n dinh va m
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canh. Muc tiéu 1a di tim d(u, v), tit ca 16 trinh ti dinh u t6i dinh v trong ’dc") thi. Trong do, thuat toan di
tinh chi phi cta cac 16 trinh va tim ra c[u, v], 16 trinh c6 chi phi thap nhat tte dinh u t&i v. Vi moi dinh
k thudc do thi cho ta 1 t&i n 16 trinh. LS trinh ¢6 chi phi thap nhéat c[u, v] dwoc tinh bang céng thirc:

c[u,v] = min(c[u, v], c[u, k]+c[k,V]) Q)

Céch tim 16 trinh c6 chi phi nhé nhat:
For k:=1to ndo
Foru:=1tondo
Forv:i=1tondo
c[u,v] = min(c[u, v], c[u, k] +c[k,V])
Gia dinh CKu,v] la chi phi cua 16 trinh ngén nhat t& u téi v di qua cac dinh cda tap hop {1,2,
..., K}. Hién nhién, khi k=0 thi:

c°[u,v] = c[u,Vv]

(2)
L6 trinh ngén nhat tr u t&i v chi di qua cac dinh chuyén tiép {1, 2, ..., k}, tuy nhién:
« Néu khoéng di qua dinh k, ma chi di qua cac dinh {1, 2, 3, ..., k-1}, thi:
c[u,v] =c**[u,v]
(3)

« Di qua dinh k sau d6 dwéng di ngan nhét 1a sw két hop cla 2 doan tir u téi k va tir k t&i v:

c*[u,v] =c* *[u, k]+c* [k, v]
(4)
Muc tiéu la di tim CX[u,v] d& xac dinh chi phi nhé nhét, nén:
c*[u,v] = min(c*™*[u, v],c**[u, k], +c“[k, v]). 5)

Tdng két, Cn[u,v] dwoc tinh toan. Lo trinh ngén nhét tir u t&i v chi di qua cac diém trung gian

trong tap {1, 2, ..., n}.

3. Nguyén ly hé théng

Points of Grid system

o o o o =] (=] =]

] ] o o o o o

o o o o =] ] =]

0S intended route

(O1]

Hinh 1. Nguyén Iy tim dwong di cta hé théng théng qua mang
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Két qua tinh toan ving nguy hiém xung
quanh tau (domain) cda Gia Huy Dinh & Nam-Kyun A
Im (2017) [1] sé dwoc st dung trong bai bao nay.
Mang luéi diém waypoint dwoc xay dwng véi cac
diém cach déu nhau 0,5NM theo chiéu trai qua phai
va tlr trén xudng dwédi. Nguyén ly hoat ddng nhuw
sau: Khi di chuy&n, domain clia tau muc tiéu (Target
ship) (TS) sé& che di cac diém ma né dé 1én trong
mang (Hinh 1), hé théng sé loai bd cac diém nay GALN
nhw & cac diém nguy hiém nam trong khu vwe xung
quanh TS. Thuat toan Floyd sé& st dung cac diém v.Y
con lai trong mang dé tim dwong di ngan nhat dan
tau chi (Own ship) (OS) dén diém dich. ¥
4. Két qua mé phéng S

M6 hinh MMG sé dwoc st dung trong o >
chuwong trinh mé phdng nay (Mathematical Models Yo
of Maneuvering Motion Group) d& mé phdng dac Hinh 2. H¢ thong truc toa dé
tinh dong hoc cuia tau chi. Cac chuyén dong tinh
tién surge, sway and yaw dugc xac dinh trong mé phéng nay trén hé truc toa dd Hinh 2: OxoYozo (hé
truc trai dat); Gxyz (hé truc toa dd gan lén trong tam tau).

-Bu B

(Mm+m)u—(m+mvr =X, + X, + X
(Mm+m V+(m+mur =Y, +Y, +Yg (6)
(1, +3,)r =N, + N, +N,

Trong d6, m: trong lwong tau; my: Added mass in surge (trong lwong cong thém theo hwéng
dich chuyén phia trwéc); my: Added mass in sway direction (trong lwong cong thém theo hwéng dich
chuyén ngang) l,;: Mass moment of inertia (md men quan tinh gay ra béi trong lwong tau); Jz:
Added mass moment of inertia (md men quan tinh gay ra béi trong Ilwong tau cdng thém); u,v,r:
Surge, sway and yaw velocity of ship (Van téc tau theo hwéng dich chuyén vé phia truwéc, ngang va
quay); Xu, Yn,Nu: hydrodynamic forces and moment acting on rudder of ship (cac Iwc thiy dong hoc
va moment tac déng lén vé tau.

Cum twr téU’Chl’J (OS) duwoc st dung dai dién cho tau huén luyén, SAE NURI cla trwéng Dai
hoc Hang hai Quéc gia Mokpo, Han Qudc. Cac hé s6 thly dong hoc ciia mé hinh tau dwgc mo ta
trong Bang 1 cung v&i kich ban mé phéng.

Bang 1. Hé sé thay déng hoc cua OS va kich ban mé phéng

Hydrodynamic coefficients of model ship Simulation scenario

X' =-0.5012:X’ =0.183: OS: Xcurrent: 00.00 Xwp: 00.00

r T ' Y current; -50.00 Yup: 75.00
YB' =0.2496;Y,/=0.0542; TS: Xcurrent: 00.00 Xwp: Unknow
Y current: 37.50 Ywp: Unknow

Y;,=0.8755;Y; =-0.0028;
Y;, =0.8937;Y;, =-0.3561;
N;,=0.1379;N!=-0.0488;

OS’s course: 0°
TS’s course: 180°

LOAos: 103 (m)
OS: Traning ship

OS’s velocity: 5.44 (kn) TS’s velocity: 5.00 (kn)

LOArs: 300 (m)
TS: Container

N, =-0.00782;N; =-0.0430; Grid: On Index: O
' NI — Wind: No Current: No
N, =-0.0480;Ny, =-0.3789. Trace: On Determined Situation: Head-on
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u [kn]

v [kn]

.......

r [rad/s]

Y [deg.]

.......

«««««

5 [deg.]
]

........

Hinh 3. Két qué mé phéng ghi lai theo thoi gian qud trinh trénh va

T khi tinh hudng tranh va bt dau cho dén khi két thac 1a luc OS cat mat phang swén ngang
cta TS, banh lai ctia OS bé goc I&n nhét 35° tai t=1230 (s) cho t&i 1385 (s). Qua trinh tranh va két
thac khi t=1500 (s) cung thei diém véi gia tri Collision risk <0 (dworc tinh toan tir bd tw ddng danh gia
dam va cla hé théng). Cac chi sb thé hién s it van dong cta banh 1ai (MIA) va d mwot cla qua
trinh tranh va (MTV) ciing dworc tinh toan c6 gia tri 1an lwot 1a: 3,882 va 0,4932, hai chi sb nay duoc
thé hién rd rang trong db thi dich chuyén tién (u), dich chuyén ngang (v) tai Hinh 3. Két qué mé phéng
la rat tbt, OS da hoan thanh qua trinh tranh va rat nhanh chéng va di qua TS an toan.

5. Két luan

Bai bao dé xuat mot phwong phép tw dong tranh va tau bién dwa trén thuat toan tim dwong di
ngén nhét cla nganh khoa hoc may tinh. Bang cach tao cac diém chuyén hwéng cach déu nhau
duoc bb tri thanh mot mang lwdi da giup hé théng dé dang ap dung cac thuat toan tim dwérng nhém
Heuristic vao cong tac tranh va tau bién. Thuat toan Floyd da dwoc st dung trong bai bao cho ra két
qua tranh va rét tét, tau cha da tranh va thanh céng va dén diém dich an toan trong tat ca cac tinh
hudng mé phéng twong tw. Thuat toan cho phép tinh toan trén mét mang rong cac diém waypoint,
didu nay rat thuan loi cho cong tac khdo sat muc tiéu trén dién rong dé sém phat hién ra cac nguy
co dam va. Trong nghién ctu tiép theo, bd tri diém trong mang lwéi sé dwoc tw ddng khdi tao sao
cho phu hop véi tirng tinh hubng tranh va, giam thiéu cac diém thwa.
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DANH GIA PHUONG PHAP DOT DAU TAI CHO BE DE XUAT AP DUNG
TRONG NG PHO TRAN DAU TREN CAC VUNG BIEN VIET NAM
ASSESSMENT OF IN-SITU BURNING METHOD TO PROPOSE APPLYING IN
OIL SPILL RESPONSE IN VIETNAM WATERS

HOANG XUAN BANG
Khoa Hang hai, Triwong DHHH Viét Nam

Tém tat

Hién nay, dét dau tai ché da duoc cong nhan nhw la mét phurong phéap thay thé kha thi dé

lam sach déu tran trén bién. Khi thuc hién trong diéu kién thich hop, dét tai ché cé thé lam

gidm nhanh chéng lwong déu tran, gidm thoi gian thu gom, van chuyén, bdo quén va xi ly
dau thu héi. Péng thoi lam gidm kha ndng dau lan truyén trén mat bién, ngdn chan déu
tiép xuc vGi cac khu virc nhay cam, kho lam sach va do doé gitp bao vé méi trirong Viét

Nam /a quéc gia ven bién dang dirng trwroc nguy co tran dau ngay cang cao. Tuy nhién,

chwa ¢6 nghién ciru nao vé dbét dau tai ché trong ting phé sw ¢é tran dau trén bién. Trong

nghién ctru nay, tac gia phan tich céc wu, nhuoc diém ctua phuong phap dét dau tai ché
ciling nhw so sanh véi cac phuong phép tng phé tran déu khéc. Tir d6, dé xuét 4p dung
phuong phap dét dau tai ché trén céc ving bién Viét Nam.

Twr khéa: Suw ¢é tran dau, tng phé tran dau, dét tai chd, vang bién Viét Nam.

Abstract

Currently, in-situ burning has been recognized as a viable alternative to clean up oil spills

at sea. When performed in proper conditions, in-situ burning can rapidly reduce the amount

of oil spill, reduce the recovery, transport, storage and treatment of recovered oil. At the

same time it reduces the ability of oil to spread on the surface of water, preventing oil

contact with sensitive areas, difficult to clean up and thus help to protect the environment.

Vietnam is a coastal country facing increasing oil spill risks. However, there are not studies

on in-situ burning in response to oil spill incident. In this study, the author analyzes the

advantages and disadvantages of in-situ burning methods as well as the comparison with

other oil spill response methods. Since then, in-situ burning methods have been proposed
for application in Vietnam waters.

Keywords: Oil spill incident, oil spill response, in-situ burning, Vietnam waters.

1. bat van dé

Viét Nam la qudc gia c6 be bién dai, cé hé sinh thai bién da dang, va nhiéu khu vic nhay cdm
mdi trrong ven bo tréi dai qua 28 tinh, thanh phd ven bién. Trong nhitng ndm gan day, nén kinh té
Viét Nam d& va dang phat trién nhanh dan dén nhu cau vé nang lwong ting cao trong dé dau mé va
cac san pham tir ddu mé déng vai tro rat quan trong. Kéo theo, cac hoat déng lién quan dén dau
nhw khai thac, ché bién va van chuyén dau tang nhanh. Bén canh dd, hoat dong van chuyén dau
quéc té ngang qua ~vung bién Viét Nam dé két néi cac nén kinh té Ién & Chau A nhw Trung Quoc
Nhat Ban, Han Quéc v&i Trung Déng va Lién minh Chau Au Do d6, nguy co xay ra cac sw cbd tran
dau trén bién Viét Nam ngay cang gia tang [1]. Yéu cau vé kha nang &ng pho sw ch tran & cac cap
tai Viét Nam can dworc trang bi cac nguédn luc phu hop dé xay dung cac ban ké hoach s&n sang &rng
phé céac sw cb tran dau cé thé xay ra trong twong lai.

Trén thé gidi hién hay dang phd bién mét sé phwong phap dé ng pho véi sy ¢ tran nhw thu
hdi dau co hoc bang skimmer, st dung chét hap thu dau, dung héa chét phan tan dau, dét dau tai
ché,... Trong do, dét dau tai chd dwoc xem 1a phwong phap dem lai hiéu qua &ng phé cao va dwoc
st dung trong thuc té (rng pho cac sw ¢cb tran dau I&n. Chi tiét wu diém va nhwoc diém cta méi
phwong phap sé dwoc tém tat trong Bang 3. Do do, nghién ctru 4p dung phwong phap dét tai chd
la viéc lam cap thiét, 1a mot phan khong thé thiéu trong qua trinh xay dwng ké& hoach chuén bi, sén
sang rng pho sw cb tran dau, dac biét déi véi cac sw cb tran dau Ién & khu vire bién ngoai khoi. Tuy
nhién, hién nay chwa cé nghién ctru danh gia nao vé phwong phap dbt dau tai ché dé (rng dung tai
Viét Nam. Cung véi dé la sw thiéu hut cac tai liéu lién quan dén phwong phap dét dau tai chd trong
&ng pho sy cb tran dau tai Viét Nam.

Trong nghién ctu nay, tac gia phan tich cac wu, nhwoc diém cia phwong phap dbt dau tai
chd va so sanh vé&i cac phwong phap khac tlr d6 dé xuét ap dung tai mot sé khu vue trong (rng phé
sw ¢b tran dau dau tai Viét Nam.
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2. Téng quan vé phwong phap dét chay tai chd
2.1. Lich st phat trién [1] [4] [6]

Viéc dét chay tai chdé dau trén nwéc dwoc biét dén dau tién 1a si dung vat chan ndi dé dbt
dau trén sdéng Mackenzie ndm 1958. Viéc dbt chay diu khéng thanh céng & sw cd tran dau Torry
Canyon vao nam 1968 dan téi viec mé rong nghién clru vé phwong phap dét dau tai ché & My,
Canada vao nhung ndm 1970. R4t nhiéu thir nghiém da dwoc tién hanh nhw cudc thir nghiém ngoai
khoi I&n nhét, rong nhat da dién ra tai bd bién Newfoundland, Canada vao thang 8 ndm 1993 véi sw
tham gia cta 25 t6 chirc tir My va Canada. Hai thung dau 50.000 lit da dwoc db va dbt chay trong
mot phao quay dau. Trong thtr nghiém, hon 200 théng s6 da dwoc do va danh gia.

Béang 1. Tém tat lich st dp dung va thi nghiém phwong phap dét tai ché [1] [4] [6]

Nam Quéc gia Sw co/dia diém Miéu ta
) Lan dau tién str dung phwong phap dét dau

1958 Canada Mackenzie, NWT L

trén séng

Kho khan trong viéc nhém Itra khi st dung
1967 Anh Torrey Canyon . e

cac thiét bi quan sy de dot dau
1969 Ha Lan Nhiéu th(r nghiém KONTAX nhém Itra thanh céng
1970 Canada Arrow Dét chay thanh céng trong bé han ché
1970 Thuy Dién  OTHELLO/KATELYSIA Dét dau trén bang va trong bé

o _ _ M6t vai dam chay cla nhiéu loai dau trén

1973 Canada Thér nghiém Rimouski .

bun lay
1975 Canada Ther nghiém Vinh Balaen Nhoém Itra thanh cong nhiéu vét dau
1976 My Argo Merchant Cb géng nhém Itra cho 1¢p dau méng
1976-82 Canada Chubi cac thtr nghiém Nghién ctru nhiéu théng sé ctia dét chay

Mid- Atlantic Empress/ Aegean R i .
1979 ] ] Dau dwoc dot trén bién sau tai nan
Atlantic Captain
1979 Canada Imperial ST. Clair DPét dau & didu kién bang gia
1980 Canada Th(r nghiém McKinley Ther nghiém dét diu & cac do day khac nhau
_ Tau ché dau nhién liéu va diu nhién liéu gan

1983 Canada Edgar Jordain . ]

do boc chay
1983 Canada Chubi thtr nghiém Kiém tra dbt chay cac vét dau tw do

Thuc hién kidém tra dét chay st dung phao
1989 My Exxon Valdez R

quay dau
1993 Canada Newfoundland offshore Dét thanh cong toan bd khu v ngoai khoi
1994, 96, ) .

y North Slope Bot quy mé Ién dé do khoi

2001
1994 Na Uy Chubi Spitzbergen Dbt quy mé 1én dau thé va nhi twong
1994 Anh Ther dét Lan dAu kiém tra phao quay dau
1997 My North Slope Kiém tra dt trén séng
2004 Na Uy Dét trén bang Kiém tra dbt trén bang tang va vun
2010 My Deepwater Horizon Dét thanh cong 401 1an
2013 Pan Mach  Dw lwong sau dét Xem xét theo didu kién thoi tiét
2014 M§, Anh Dét dau trong héc bang Tinh toan kha néng chay
2015 Pan Mach  Hiéu qua dét Theo d6 day vét dau
2017 DPan Mach  Grant DDF - 1335-00282 Sy béc hoi va hiéu suét dot

30
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Dang chu y la tat cd mirc phat thai khi va mirc 6 nhiém cach 150m so véi vi tri dbt c6 anh
hwéng dén sirc khde, tuy nhién & khoang cach trén 500m thi mirc d6 1a rat kho phat hién. Mirc do
khi thai 1a thdp hon so v&i phwong phap dét truyén thdng. Cé nhiéu cudc thtr nghiém khac dwoc
tién hanh vao cac nam 1991, 1992 va 1994 tai cac co s& clia Canh sat bién Hoa Ky dé do cac théng
sb vat ly va gitr liéu phat thai. Viéc dbt chay thanh céng rat nhidu vét dau loang tai sy cb tran dau
Deepwater Horizon la mét minh chirng quy gia cho viéc ap dung phwong phap nay (Hinh 1).

2.2. Co’ s& khoa hoc cua phwong phdp dét dau tai ché

Céc nguyén tac co ban ctia dbt chay dau tai chd twong tw nhw ciing bat ky dam chay nao dé
la hoi tu day da 3 yéu t6: Nguyén liéu chay, 6-xy va
ngudn danh Itra [2], 3], [4] Nguyen liéu chay dugc
cung cap bdi sy bdc hoi ctia dau. Sw béc hoi cua
dau phai du dé tao ra sy dbt chay & trang thai on
dinh, théng thuwong 1a 1 dén 4mm/phat (khoang
2000 - 5000litm?/ngay). Ti 1& nay gi¢i han boi
lwong 6-xy san co va Iwo’ng nhiét brc xa tré lai vét
dau, cling nhw .cbng nang cua loai dau va diéu kién
moéi trweng. Néu khong du lwong dau bbe hoi, Ira
s& khong bat chay hoac sé& nhanh chéng bi tat. Hoi
dau dwoc tao ra phu thudc vao lwong nhiét bire xa
tréd lai véi dau (khoang 2 - 3%). Neu dau qua mong,
lwong nhiét nay sé truyén xubng 16p nwéc bién.
Phan I&n 16p dau phai day khoang 0,5 - 3mm méi
da dé tién hanh dabt. Néu lvong béc hoi 16n hon
lwong co thé dbt chay sé& xuat hién bd héng do sy
chay khéng hoan toan, cac giot nhién liéu bay du&i
gié hay cac vu nd nhd hay cac qua cau Ira. Hién
twong nay thuéng dwoc quan sat khi xang hoac dau nhe chay. Dau diesel va diu héa khi dbt chay
¢6 xu hwéng tan nhé hon 1a béc hoi nhw cac loai dau khac. Diéu nay dan dén sy hinh thanh bd héng
rd rang va ndng hon. Dac tinh chay ctia moét sb loai dau phd bién dwoc tém tét trong Bang 2.

Hinh 1. Bét dau trong trng phé sw ¢é tran dau
Deepwater Horizon

Bang 2. Pdc tinh chdy ctia mét sé loai ddu phé bién

Loai dau thhg?/"g Dfu,':at Chr‘?r’];a” Tc?r?a?/g B& héng :.23"3.:5
; (mm/phut) (%)
D4u héa cao rat dé rat nhanh 4 trung binh | 95-99
Dau DO cao dé vira phai 3,5 rat cao 90-98
Dau thé nhe cao dé vira phai 3,5 cao 85-98
Dau thé trung binh vira phai dé vira phai 35 trung binh 80-95
D&u thé nang vlra phai | trung binh | vira phai 3 trung binh 75-90
HFO rat thap kho cham 2 thap 40-70

3. Uu, nhwoc diém cua dét dau tai chd
3.1. Vu diém

Phuwong phap dot dau tai chd c6 wu diém khac biét so véi cac phwong phap rng phé sw cb
tran dau khac, bao gom:

+ Loai bd nhanh chéng mét lwong dau Ién trén mét nwéc;

+ Gidm dang ké lwong dau yéu cau x ly;

+ Ti lé hiéu qua cao;

+ Yéu cau thiét bi va nhan lyc it;

+ C06 thé la lwa chon duy nhét trong mét sb trwdng hop chéng han diéu kién dau trong bang.
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Diém ndi bat nhat cia nhirng wu diém nay la kha n&ng nhanh chong loai bd lvgng 1on dau.
Khi st dung dung th&i diém va dang diéu kién, dét chay tai ché c6 thé loai bd dau véi higu qua rat
cao trén mat nwdc. Didu nay ngan can dau lan truyén sang cac khu vuc khac va gay 6 nhiém b
bién va sinh vat. So voi phwong phap thu hdi dau co hoc, mot lweng Ion dau I1&n nwédc dwoc thu hoi
phai lwu trr, van chuyén, xt ly. Trong khi dét dau chi tao ra dw lwong nhé cac chat dé thu hdi va co

thé gidm khi dbt tiép.
3.2. Nhwoc diém

diém sau:

- Lan khéi den I&n tao ra c6 chira khi déc di

vao khoéng khi va nuwéc;

5

- Khung thoi gian c6 thé dét han ché; -

- Dau phai day toi vai mm mai co thé bat Itra, 3
dot theo dinh lwgng va thwdng phai dwoc quay dé >

dat dworc do day nay.

- Nguy co chay lan sang cac vat liéu dé chay 0

nd khac;

- Phé thai sau khi dbt phai dwoc x ly.
Nhwoc diém rd nhat cla phwong phéap nay la

D6t chay tai ché ciing ton tai moét s6 nhuwoc g

Dau thé

2200 4300 " 6500 " 8600 10800
200 400 600 800 1000

Dién tich dét (m), (ft)

lwong khi phat thai. Co nhiéu nghién ctu mé& rong
dwoc tién hanh dé do lwdng va phan tich cac khi phat thai.

Hinh 2. Dw bdo khoang cdch an toan [4]

Béang 3. Uu, nhwoc diém cia mét sé6 phwong phap UPSCTD phé bién

Phwong phép

Uu diém

Nhwoc diém

Thu hdi dau co hoc

- Gidm thiéu thiét hai thAp nhéat

- Chi phi cao;
- Hiéu qua khong 4n dinh.

S dung chét hap thu dau

- Sén ¢ & cac khu vire nhay cam

- Huy dong phiéu,nhén lwe;
- Tao ra nhiéu chat thai.

S dung chét phan hay dau

- ng phé nhanh;

- Ap dung dwoc trong diéu kién
thovi tiét xau;

- Loai bd dau bé mét;

- Gidm nhi twong;

- Tang dién tich cho qué trinh
phan hay ty nhién.

- Khong ap dung dwoc & cac
khu vyc nhay cam;

- D& thdm thau vao cac 16p
trAm tich;

- Bj gi¢i han bdi loai dau;

- Tao thém chét.

D6t dau tai chd

- Loai pé nhanh chéng moét
lwong dau I&n trén mat nwdc;
- Gidm dang ké lwong dau yéu
cau xt ly;

- Ti Ié hiéu qua cao;

- Yéu cau thiét bi va nhan luc it;

-Co thé 1a Iya chon duy nhat
trong mot s trvong hop nhw
sy c0 gan khu vwc nhay cam.

- Lan khéi den I&n tao ra coé
chtra khi doc di vao khoéng khi
va nuwoc;

- Khung thoi gian cé thé dét
han ché;

- DAu phai day t&i vai mm maoi
c6 thé bat Itva, dbt theo dinh
lwong va thwong phadi dwoc
quay dé dat dwoc do day nay.
- Nguy co chay lan sang cac
vat liéu dé chay né khéc;

- Phé thai sau khi dét phai
duoc x ly.

4. Tinh toan hiéu qua dét chay

_Hiéu suét d6t chay dwoc tinh bang phan tram dau duoc loai bo so voi dw Ivong con lai sau
khi d6t. Hiéu suat dot (H) co the duoc tinh theo cong thire (1), Vi voi la lwong ban dau cia dau, Vr
Ia lwong dau con dv lai sau khi dot [4] [5].
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H=T (1)

Hiéu qua dbt bi anh hudng béi cac yéu té nhw do day cla vét dau, hay cac vét dau khong lién
tuc, va loai dau ciing nhw cac anh hwéng cltia cwdng dd va hwéng gio.

Chung ta cling c6 thé tinh lwong dau da dwoc dét chay theo cong thire (2), Vs 1a lwong dau
da dét, A 1a dién tich dét (Hinh 3), t a thei gian dét, r 1a téc d6 dét.

Ve =A,XtXr (2)
5. Két luan va kién nghi

Cac vung nuéc bién va hai dao Viét
Nam dang phai déi méat v&i nguy co 6 nhiém
déu téng nhanh. Yéu Céu; Xéy dung Cé(} 3000 { Mdi duong cong thé hién gia tri chiéu
phwong phap &ng pho cu thé dé xay dwng ké dai vét dau ddt tix dinh phao
hoach trng phé phu hop véi diéu kién mbi
khu vwe. Trong nghién clru nay, tac gia gioi
thiéu tdng quan vé lich st hinh thanh va phat
trién cGia phwong phap dét tai chd, co s&
khoa hoc clia phwong phap, wu diém, nhuoc
diém cla phwong phap cling nhw cac cong
thire tinh hiéu suat dét va lwong dau da dét.
Pay la phwong phap cho hiéu qua cao trong
thoi gian ngan vai chi phi cac nguon lwc thép, s I
tuy nhién lai tiém &n nguy co’ 6 nhiém khong Chiéu dai phao (m)
khi va méi trwéng nwéce. Tl cac phan tich &
trén, tac gia dé xuét nhw sau:

Can m& rong nghién ctru dé xay dwng
céc tiéu chuan vé luvgng khi phat thai vao méi truéng khéng khi cling nhu méi trudng nwéc (khodng
céch an toan);

Nghién ctru ché tao cac thiét bi can thiét dé& dét chay dau nhw thiét bi danh Itra, phao quay
dau chuyén dung;

Xay dwng quy trinh trién khai phwong phap dét.

60m |

\

50m |
40m |

30m|
1000 -

Dién tich dot (

i

20m |
15m |
10m |
0 5m |

Hinh 3. Biéu dé st dung dé tinh dién tich dét [4]
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MO PHONG TIEN TRINH XEP DO’ HANG TREN TAU HANG ROl PHUC VU
DAO TAO VA HUAN LUYEN HANG HAI
THE SIMULATION OF CARGO HANDLING PROCESS
ON BULK CARRIERS FOR MARITIME EDUCATION AND TRAINING

TU MANH CHIEN?, NGUYEN CONG VINH!, NGUYEN KIM PHUONG?
1Trwong Cao dang VMU
2Vién Pao tao Sau dai hoc, Trwwong DHHH Viét Nam

Tom tat
Trén co sé& moé té toan hoc mbi quan hé giira céc yéu té trong hoat déng xép dé hang héa
trén tau hang roi, chuong trinh mé phéng tién trinh lam hang da duoc xay dung. Chuong
trinh gém ba khoi chinh: khéi tau, khéi cang, khbi hién thj trang thai tau, cé cac chirc ndng
dap trng yéu céu dao tao va huén luyén hang hai phu hop véi quy dinh quéc té.
Ttr khéa: M6 phéng hang hai, xép d& hang, tau hang roi, dao tao va huén luyén hang hai.
Abstract

Based on a mathematical description of the relationship between the elements of cargo

handling on bulk carriers, the simulation of the cargo handling process has been developed.

The program consists of three main blocks: ship, port and ship status display with the

functions to meet the requirements of maritime education and training in accordance with

international regulations.

Keywords: Maritime simulation, cargo handling, bulk carriers, maritime education and training.

1. D&t van dé

Nham dap rng doi hdi clia Cong wéc STCW 78/2010, cac co sé dao tao hang hai trong nuéc
da tién hanh nhirng giai phap kha thi va hiéu qua trong hoat déng dao tao, huan luyén, trong d6 cé
giai phap vé mé phdng hang hai. Hién nay cac trwéng hang hai trong nwéc da cé phong mé phang
hang hai hién dai phuc vy cho cong tac dao tao, huén luyén. Tuy nhién, chirc ndng md phéng mai
tap trung chd yéu vao céng tac hanh hai. Trong khi d6, mét trong nhirng tiéu chuan bat budc déi véi
sy quan boong d6 1a ndng lwc dbi véi cong tac hang hoa.

Hién nay hé théng mé phéng xép d& hang da dwoc thyc hién béi cac hdng mé phdng trén thé
gi¢i nhu TRANSAS, KONGSBERG,... dé phuc vu cho huén luyén si quan hang hai. Tuy nhién cac
hé théng nay chwa cé chirc ndng mé phdng tién trinh xép d& hang khé néi chung va hang roi néi
riéng. Vi thé, viéc nghién ctvu xay dung chwong trinh mé phéng tién trinh xép d& hang trén tau hang
ri la can thiét. Két qué nghién ctru c6 dong gop nhéat dinh cho viéc phat trién ky thuat mé phdng hé
thdng trén tau thay phuc vu cho dao tao, huén luyén trén bd, dong thdi gép phan phat trién huan
luyén qua mé phdng dap (rng cac tiéu chuan Céng wéc STCW 78/2010.
2. Xay dwng chwong trinh mé phéng tién trinh xép d& hang trén tau hang rei
2.1. M6 hinh todn mé phéng hoat déng xép dé& hang
2.1.1. M6 hinh toén én dinh, mén nwéce va stre bén cua tau

Dé c6 thé mod phdng tac dong cla

viéc xép d& hang ciing nhw cac twong tac ~
c6 thé thwc hién cla ngwoi s quan lam

hang v&i con tau can phai xay dung duoc
md hinh toan hoc ciia mét con tau.Trong
moé hinh toan nay, con tau la mét dbi
twong c6 cac thudc tinh sau: Lwong dan

nuwdc D, Mén nwdec mii dF, Mon nwéce lai /
dA, M&n nuwéece githa dM, M&n nwée trong )
duwong dE, Chiéu dai tinh toan LBP, Chiéu
dailén nhat LOA, Chiéu réng B, Chiéu cao
H, Toa d6 trong tam cac két trén tau
Ti{xG, yG, zG} v&ii = 1..n (n la sb két trén
tau), Toa do trong tdm cac hdm hang cla .
tau Hi{xG, yG, zG} v6i i= 1..n (n la sb Hinh 1. Quy dao tam noi

ham hang trén tau), Thé tich cac hAm hang, Thong sé thay tinh cda tau {d, D, TPC, MTC, xB, xF,
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KM}, Théng sb canh tay don 6n dinh GZ, Théng s strc bén cla tau, Chiéu cao thé virng GM, Do
I&n canh tay don 6n dinh GZ, Téc d6 bom nwéc dan, Cong suét lam hang clia cac cau tau.
Co thé noi, day la mot doi twong co do phire tap cao ¢ tinh twong tac hé théng phirc tap. Méi
quan hé ctia mét so thudc tinh ctia doi twgng con tau nhw sau [1]:
Cac mén nuwéce, hidu sé mén nuwée va céc théng sé thuy tinh:
_ Dx(LCG -LCB)

1

MTC x100 (m) @)
dAZdeqv+[LBP +LCF] i

2 LPB 2

dr =datt 3)

Chiéu cao thé viing véi cac théng sé thay tinh:
GoM = KM - KG — GGo 4) ( Bét dAu )

Dis x KGIs + 3 Pi x KGi

KG =
D (5) v
_ Z IXxy Thay ddi thong so:
== Hang héa, nwéce dan,
du trir cla tau...
(6)
Cénh tay don 6n dinh véi céc théng sé thay tinh:
GoZ = KN - KGo>< Sin6 (7)
M6 men ubn va luc cét téc dong Ién tau: v
SF =Wqg + (W - B) (8) Tinh todn cdc mén nuwéc
BM = Mwd + (Mwi - Mb) 9)

2.1.2. Lwu dé thuat toén tinh todn mé phéng én dinh mén
nwéc va stre bén cla tau

Gia tri ctia cac thudc tinh ctia con tau dwoc tinh
toan lién tuc. Trong doé, cac thdong s6 dwoc lién hé voi
nhau thdng qua cac cdng thirc toan hoc hoac hé dwong \ 4
cong cla con tau. Tinh toan stc bén than tau

Khi hang héa duoc xép xubng tau, trang thai strc
bén, mén nwéc, the virng cla tau thay déi. Bé co thé thé
hién cac thong s6 nay phan mém mé phéng trang thai - - -
con tau can phai tinh toan dya trén cac thong s6 ciacon  ——|  Hienthiso thong so, cénh béo
tau, cac cong thire tinh todn riéng lién quan dén trang thai
con tau. v

Ciing hoan toan twong tw nhw khi xép/d& hang )
xudng tau, khi nguoi s quan thwe hién viéc bom nwéc ( Két thtic )
dan, trang thai con tau thay déi theo thoi gian va céac
tinh toan cling phai dwoc thwc hién theo nhing chu ky Hinh 2. Lwu dé thugt todn tinh toan,
nhét dinh. thé hién trang thdi 6n dinh va sdrc bén

cda con tau khi lam hang

\ 4
Tinh toan thé vitng cla tau

A 4

2.1.3. Luu d6 thuét toén tinh toédn mé phdng viéc xép dé hang

Téc d6 lam hang phu thudc vao nhiéu yéu t6. Co
yéu t6 6n dinh nhw tbc d6 lam hang cltia can cau, cé yéu
té bat thwérng nhw mua, gio, bao,... Dé cé thé the hién dwoc cac yéu td nay, phan mém mo phdng
can cho phép giang vién/hwéng dan vién thay ddi, diéu chinh trong thoi g|an huén luyén mé phéng.

Trong qua trinh lam hang, de da&m bao strc bén than tau va cac yéu té khac nhu mén nuwéc,
thé virng, ngudi s quan hang hai can diéu chinh nwoc dan cua tau cling nhw céac thanh phan khéc.
Cac yeu t6 nay phu thudc vao cac thong sb tau va duoc thyc hién bO’I hoc vién, nguoi dang tham
gia huén luyén. Hinh 3 thé hién lwu d6 thuat toan moé phong viéc xép d& hang xuong tau. M6 hinh
toan con tau dwgrc mo ta trong muc 2.1.1. Cac yeu t6 bén ngoai nhuw lvgng hang xép xubng tau, viéc
diéu chinh nwéc dan, ... tac déng lam thay dbi dau vao clia md hinh toan con tau. Cac théng sé trang
thai ctia con tau dwoc t|'nh toan lai va thé hién giéng nhw trang thai mét con tau that. Hoc vién, hwéng
dan vién sé str dung cac théng tin nay dé phuc vu cho bai huan luyén ctia minh.
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2.2. Chwong trinh mé phdng tién trinh xép dé hang trén tau hang roi
2.2.1. Gioi thiéu chwong trinh
Chuong trinh mé phéng hoat dong xép d& hang clia cang xudng tau theo tién trinh da duoc
hoc; viéﬁ lap trwde. Trong qua trinh hang dwoc xép xuong tau‘, hoc viép thwe hién cac cbng viéc can
thiet doi voi con tau nhw ddong mé nap ham hang, bom nwéc dan aé phoi hop cling cang dam bao cho
con tau va hang héa dwoc an toan. Chwong trinh md phdéng tién trinh xép d& hang chia lam ba khai:
- Khéi m6 phéng trang thai con tau (goi tat 1a khéi tau):

- Khéi md phang viéc bbc xép hang lén/xuéng tau
cla cang (goi tat la khoi cang); ( B4t dau )

- Khoi hién thj trang thai tau.
Khéi cang s& md phéng lai cac hoat déng bbc xép

hang cla cang xuéng/len tau va&i thong sé chinh 1a lwong v
hang béc Xep Ien/xuong tau theo thoi gian thye. Lwong Thay d6i cac yéu t
hang boc xép xudng mbi hdm hang cla tau sé theo tién lam thay dbi dén téc
trinh xép hang ma hoc vién lap trwdc, cé chiu tac dong d6 lam hang (do
clia cac yéu td anh hwéng khac nhw thoi tiét, te dé hang h”g{fcdhﬁgnv)'e”
ché dén cau tau,... Khdi nay sé hoat dong tw déng theo T
chwong trinh 1ap trwdc (tién trinh da 1am) va cé thé duoc
diéu khién béi gido vién hwéng dan. Giao vién hwéng dan
c6 thé tao céc tinh huong xay ra dot xuét nhw troi mua, v
ngrng lam hang, hét hang trén ciu tau,. Thay déi luong
Khéi tau md phong cac hoat dong co ban cua con nuec dan, dw trir
tau khi lam hang tai cang. Cy thé nhu: Déng mé nap ham tren tfh”u(cdﬁigg)c vien
hang (thoi gian can thuc hlen) Bom nwéc dan (thwe hién T
v&i bom bubng may hoac m& van dién tw do) theo thoi
gian thwc; Nhan dau theo thei gian thuc; Do va bdo céo
dau, nwéc md phdng theo thuc té. v
Khi van hanh, hoc vién sé theo doi trang thai con tau _— Mb hinh tau
théng qua man hinh chi béo cac théng sb va tién hanh

twong tac thye hién cac hoat dong nhu: yéu cau budng may
bom nwéc dan nhw doi véi tau thyre; tien hanh dong mé nap

ham hang khi két thic lam hang hay khi tréi mua,... Dé theo \ 4

dai chi tiét hon céac théng sb cha con tau, hoc vién co thé Két thac

xem truec tiép trén khéi hién thj trang thai tau.

2.2.2 Th{?t ke ChU’O’I’!g trinh .. ] Hinh 3. Lwu dé thuat todn mé phéng

Mobi quan hé giika cac khoi trong hé thong viéc xép d& hang

Chwong trinh c6 hai giao dién chinh, giao dién md
phdng khéi cang dwoc hwéng dan vién st dung, giao dién md phéng khéi tau dwoc hoc vién st
dung. Théng tin tir hai giao dién nay sé dwoc chuyén dén khéi hién thj trang thai tau va nguoc lai.

Théng qua Khéi tau, hoc vién tac dong dén viéc bom nwéc vao/ra hodc luan chuyén trong
céac két nwéc dan; dong/mé nép hdm hang khi can thiét. Tat ca cac hoat dong nay dwoc thwe hién
véi thoi gian thuwe va ¢ thé cé phéat sinh cac van dé nhu trong thuc tién thwong gdp. Khéi nay sé
tac dong truc tiép dén sé liéu cla tirng két nwéc dan trén tau.

Théng qua Khéi cang, gido vién sé tac dong dén viéc xép hang xubng tau. Khdi nay sé tac
dong trye tiép dén sb lieu cac hAm hang dwéi tau. Tr Khéi cang gidng vién cd thé tao dwoc cac sw
kién xay ra trong qué trinh xép d& hang thuwdng gap nhw trdi mwa, thiéu hang, ...

Thiét ké Khéi tau

Khéi tau c6 cac chirc nang chinh sau: Bom nuéc dan tau; Déng mé nap hdm hang; biéu
chinh day budc tau.

Tau Tan Binh 36 dwoc lwa chon cho chwong trinh mé phdng cé 20 két nwéc dan va 4 hdm
hang. Giao dién cla cac chirc nang thudc khéi tau thé hién & Hinh 4, Hinh 5 va Hinh 6.

36 Tap chi Khoa hoc Céng nghé Hang hai S6 54 - 4/2018



CHAO MUNG NGAY THANH LAP TRUONG 01/4/2018

" )
Ned. TST(R)
I Ne3. TS TIS)
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= Ballass Pums No.1

™ Gravity loadédischarge.

Hinh 4. Giao dién bom nwéc dan

-

N

Hinh 6. Giao dién diéu chinh day buéc

Thiét ké Khéi cang

Khéi cang cé chirc nang
chinh 12 mé phéng viéc xubng
hang cho tau; mé phéng viéc
thay déi muc nwéc trong cang
theo thly triéu cling nhw mot sb
hién twong thoi tiét khac cé tac
dong dén viéc l1am hang (mua,
tuyét,...)

Lwong hang xép xuéng
hoac d& lén khéi tau tuy thudc
vao tbc d6 lam hang cla hé
thdng xép d& trén cang, phu
thudc vao nang lwc bbc xép cla
can cau, sb mang lam viéc, ...

Véi tau duwgc chon trong
mo phéng c6 4 hadm hang, do vay
trong phan khéi cang ciing thiét
ké t6i da 4 mang lam viéc v&i
cbng suét co thé thay déi. Huwéng
dan vién co thé chon coéng suét
lam hang cta méi mang theo loai
hang thuc té.

Ngoai ra, ti giao dién nay,
hwéng dan vién cé thé tao cac

g
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Notice

Hinh 7. Giao dién Iam hang cua Khéi cang

Developer  ABBYY FineReader 11

Du kién vigcxugng hang s& bt dau vio i 7.00. D& nghi tau chudn bi sin sang [am hang.

Send

Wind
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Rain
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Tide
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t time

Hinh 8. Giao dién cdc yéu
cta Khéi cang

té bd sung

tinh huéng nhw mua (phai déng ndp hdm hang), bao (phai roi cau),.... hodc don gian hon nhw thay
triéu lén xubng,... Clra sb théong bao cho phép gl cac théng bao tir cang dén cac tau.
Thiét ké khéi hién thi trang thai tau
Khéi hién thi trang thai tau dwoc xay dwng trong bang tinh dién tir Excel véi giao dién gibng
nhw mét phan mém lam hang (loading computer). D@ liéu vé hang héa trong cac hAm, nwéc trong
céac két nuwéc dan dwoc nhap tw dong theo thdi gian thye vao cac 6 twong &ng va dwoc phdn mém
tinh toan lién tuc cho ra cac théng sé nhu mén nwéc, thé virng, sirc bén than tau cda con tau.
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Lién két dir liéu Khéi tau - Khéi cdng - Khéi hién thi trang thai tau

Cac két nwoc trong Khéi tau twong ting véi cac 6 tir C32 dén C51 trén Hinh 9. Sau khi 1énh
bom dwoc thwe hién, cac két duwgc chon trén giao dién Khéi tau sé dwoc diéu chinh lweng nwdc theo
thoi gian thuc véi lwong didu chinh tiy thude téc dd clia bom. Lwong nwéc trong két dwoc thé hién
chinh béng con sb trén cac 6 twong (rng v&i két trén Hinh 9.

Cac hdm hang trong Khéi cang twong (ng voi cac 6 tir C54 dén C57 trén Hinh 9. Sau khi
hwéng dan vién phat [énh bat dau lam hang cac 6 twong (rng véi ham hang sé duoc cap nhat sé
liéu theo thai gian thuc ding véi lwong hang xép xudng/dé khdi hdm. Cac 6 twong (ng hién thj trang
thai tau (mén nwéce, 6n dinh, strc bén) cling sé thay ddi theo thai gian.

O TR -
- Home Insert Page Layout Formulas Data Review View Developer ABBYV FineReader 11
[ F33 - 5|
G H | J
L Print
2 Disp. (MT): TKM (m) 10.21 IMO A167 OK
3 Equival. Draft (m): d= 4.40 KG (m) 7.43 SF oK
4 Fore draft (m): 7.54 GM (m) 278 BM oK
5 Aft draft (m) 0.40 GGo (m) 0.05 BC CODE OK
6 Mean draft (m b MTC (MT-m) 300.54 Heel Moment
T TPC (T/icm 32.03 /D (%

9 Constants
10 Light Weight

11 Provision

12 Sub total
13 FRESH WATER TANK

14 DFWT(P)

15 DFWT(S)

8250.00 1080.00
30252.51 9.60 48170.22

36000 [INNSENGE 84 30
38862.51 49334.52

2170.34 11.61 363.39
2170 34 1161 36339

16 APTI(C) 4648 49 845 5456 8T

17 _ AET(C) 6312 41 921 803 11

18 Sub total 16201 58 207577

19 FUEL OIL TAMK

20 No 2FOT(P) -3702 54 077 133 50 144 54
21| No.2F.0.T(S) -3702.54 0.77 133.50 144 .54
22 No 3F.OT(P) 1442 77 077 13350 144 54
23 No. 3 F.O.T (S) 144277 0.77 133.50 144.54
24 No 4 FOT(C) 6725 22 077 146 86 336 60
25 Sub total 2205 69 680 86 914 76
26 DIESEL OIL TANK

27 No.1DOT(C) 2746 52 091 4471 27620
28 No.2D.OT(P) 1010.67 9.28 143.63 12.46
29 Mo 2D OT(S) 101067 928 143 63 12 48
30 Sub total AT67.85 331.96 301.12
31 WATER BALAST TAMK

32 FPT(C) -67 68 0.00

33 Nol. W BT (P) 43 35' _I

34| Nol. WBT(S)
35| Mol. W.B.T (C)
36 Mo2 WBTP 2119

4 4 » ¥ | Stab&Trim Sum. Cond. Cond. sheet A167 Sheet Strength Sheet Stab. Curve Strength Diagram Stow. Plan L]

Hinh 9. Giao dién mé phéng tau

Mét s yéu t6 khac cia chuwong trinh mé phéng

Dé phuc vu huén luyén, chwong trinh mé phéng can chay dwoc trén nhiéu may hoc vién va
c6 thé twong tac véi modt may gido vién. T& may gido vién, gido vién cé thé theo d&i cac hoat déng
trén may hoc vién ciing nhw két qua clia cac hoat déng nay. May gido vién cé thé gri thong béo,
trang thai thoi tiét dén tlrng may hoc vién hodc cd nhom hoc vién dwoc chon. Ngoai ra, viéc mo
phdng theo thoi gian thue cé wu diém tao sw chan thwe cho hoc vién nhwng c6 nhuoc diém la mat
nhiéu thei gian khi huan luyén. Do vay, khi thiét ké, chwong trinh can cé thém chirc nang téng téc,
cho phép viéc mé phéng tién hanh véi tién dd nhanh hon nhiéu 1an so véi thuc té.
3. Két luan

Trén co s& md hinh toan &n dinh, mén nwéc va st bén than tau, nhém tac gia da xay dwng
dwoc chwong trinh md phdng tién trinh xép d& hang trén tau hang roi sat véi thue té, co 3 khéi co
ban lién két v&i nhau: khéi tau, khbi cang va khéi hién thi trang thai tau. Truwéc yéu cau thuc tién
hang hai, chuwong trinh mé phéng tién trinh xép d& hang héa trén tau hang roi sé gép phan nang
cao chét lwong cong tac dao tao, huén luyén sinh vién chuyén nganh Diéu khién tau bién va s quan
boong, dap tng day da tiéu chuan quéc té.

TAI LIEU THAM KHAO
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NGHIEN CUU GIAI PHAP KET CAU MOI CHO PAP BE TONG

TRONG LUC NHAM GIAM HIEN TUONG TAP TRUNG NG SUAT
TRONG THO'l KY KHAI THAC
RESEARCHING NEW TYPE STRUCTURES OF CONCRETE GRAVITY DAM
FOR REDUCING STRESS CONCENTRATION DURING WORKING TIME

NGUYEN HOANG
Khoa Céng trinh, Trirong DHHH Viét Nam
Tém tit
Trong bai bao nay, téc gid dé xuét giai phép két cdu méi cho dap bé téng trong lurc nhdm
gidm hién tuong tap trung ting suét trén méat cadt ngang clia dap bé tong trong thoi gian lam
viéc. Téc gid da dung phuwong phép phén ti hitu han dé &p dung tinh toan, xac dinh trang
thai (rng suét - bién dang cla két cdu dé xuét, qua d6 so sanh véi két céu duoc sir dung
nhiéu hién nay, dé tir dé rut ra két luan.
Twr khéa: P4p bé téng, (g suét, tap trung, két cau, mat cat, khai thac.
Abstract

In this paper author proposed new type structure of concrete gravity dam for reducing
stress concentration of cross section’s dam during working time. Author also used method
element finite to calculating stress- strain state of new type structure. These results are
used compare with stress- strain state of structure, which is popular using for concrete
gravity dam.

Keywords: Gravity dam, stress- strain, stress concentration, structure, cross-section, working time.
1. Dat van dé
. LL_Pa‘ chon mat cat ho’p’Iy qho cac dap bé tc‘;ng, bé téng trong lwc ludn 1a mét trong nhirng van
de hang dau cla cac nha thiét keé. Theo [1] mat cat dwoc cho la hop ly hién nay C}’Ja cac dap bé téng
& mat cat c6 mai doc thwong Iwu mét phan 1a thang dieng, mot phan cé mai doc 1:0,2 hoac 1:0,3
nhw Hinh 1.

Vung tng suét tap
trung

Hinh 1. M4t cdt dap bé tong trong Iwc théng thuwrong

Tuy nhién, trong qua trinh khai thac khi chju cac tai trong co ban: ap lwc thay tinh, ap lwc
thdm,... thi xu4t hién hién twong tap trung (ng suét tai mét sé vung (Hinh 1) nhu: Phia tiép giap
gitra nén da va chan dap (got dap); vung quéa do gitva mai thang ding va mai déc phia thuwong va
ha lwu. Hién twong tap trung (rng suét [2] nay la nguyén nhan gay ra cac vét nit tai cac vung doé dan
t&i lam gidm chu ky khai thac cong trinh, va nang hon 1a pha hiy toan bo két cdu cong trinh, gay ra
hau qua tham hai. M6t s6 cac két qua nghién clru trwdc day vé mét cét tbi wu ctia dap bé téng trong
lwe [5] m&i chi phan tich theo hwéng dam bao diéu kién 6n dinh trwot; 1at. Bén canh d6, cling da co
cac cong trinh nghién ctru phan tich vé ng suét tap trung & mai ha lwu [6], tuy nhién két qua mai
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chi dirng lai & viéc tinh toan tim ra (rng suét va xac dinh mirc d6 hinh thanh vét nit do (rng suét tap
trung gay ra ma chwa cé hwéng dé lam gidm (rng suét tap trung do.
2. Dé xuéat giai phap két cau, tinh toan va phan tich két qua

Hién twong (ng suét tap trung & &ng suét Ion trdi phat sinh trén mot khu vie twong ddi hep,
xay ra tai nhirng noi c6 sy thay ddi dot ngdt vé hinh dang tiét dién. Mat ct dwoc thé hién trén hinh
1 cho thay sy thay d6i dot ngot tiét dién tai nhirng vung quéa d6. Do do, dé gidam sw thay dbi dot ngot
vé tiét dién, tac gia bai bao dé xuat két cdu nhw Hinh 2. Luc nay, cac ving cé sy thay doéi dot ngot
vé tiét dién dwoc thay thé bang cac doan cong qué dd cé ban kinh 1an lwot 14 R=19m vé phia ha lwu
va R=30m vé phia thwong lwu. D& danh gia hiéu qua cla két ciu nay so véi két ciu thong thudng
duoc dé cap téi & muc 1, tac gia ap dung tinh toan va phan tich (rng suét cho 2 loai két cu noi trén
trong diéu kién chi chiu cac tai trong tinh (ap lwc thay tinh, ap lwc thdm) bing phwong phap phan t&r
hru han va dwoc mé hinh hoa bdi phdn mém ANSYS [4]. Cac théng sd hinh hoc co ban cla két
cau nhw sau: chiéu cao dap 46,3m; chiéu rong dinh bang 7m; mai déc phia thwong lwu 1a 1:0,3; phia
ha lwu la 1:0,75. Phia mai thwong lwu la 16p bé tdng RCC loai 1 c6 modul dan hoi E= 42GPa [3]; bé
téng than dap la bé téng ddm I&n RCC loai 2 c6 modul dan hdi la Ercc= 29GPa [3]; nén da duoc
xem xét tinh toan la loai nén da it nirt né c6 module dan hdi trung binh Ensn= 30GPa [3].

953
9193  preea R

Hinh 2. Mat cdt ngang dap bé téng trong lwc dwoc dé xuat

M6 hinh toan va lwéi phan tl hivu han dwoc nhw Hinh 3.

a) b)
Hinh 3. Lwéi phan tir hivu han cda két cu tinh todn
a- Két cau duwoc de cap & muc 1
b- Két cau dwoc dé xuat bdi tac gia
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Diéu kién bién cuia bai toan dwoc st dung cho phan tinh toan nay gém: Diéu kién bién vé tai
trong va diéu kién bién vé chuyén vi. Diéu kién bién vé tai trong bao gém: Ap luc thay tinh phia
thwong Iwu (rng vé&i chiéu cao murc nwoce trwdc dap la H=42,93m va ap lwc thdm duei day dap dugc
xét trong trwong hop hé sb triét giam sau man chéng thdm 1a a=0,5. Diéu kién bién vé chuyen Vi
trong phan tinh toan nay, tac gia xem rang dap bé tong va nén da lam viéc nhw mot thé théng nhét.
Diéu nay cting phu hop vo&i cac xu hwdng nghién ctru vé dap bé tdng trén nén da hién nay cho nén
vung chuyen vi & phan day ctia phan doan nén da nghién ctvu dwoc coi nhw la ngam cirng (&ng Vo
chuyén vi béng 0).

7556
| e
233060
1 1er17s
— 140381
935874
787
0Min

Vung ngam

a) b)

Hinh 4. Diéu kién bién dwoc khai bdo trong phdn mém
a- Piéu kién bién tai trong (4p lwe nuoc thugng luu)
b- Diéu kién bién vé chuyén vi

Két qua tinh toan chuyén vi téng clia dap va trong (ng suét tai cac vang c6 hién tuong tap
trung ng suat dwoc thé hién nhw cac Hinh 5, Hinh 6.

a) b)
~_Hinh 5. Trwong dng suéat phia thwong lwu dip
a- Két cau duwge dé cdp & muc 1; b- Két cau duwoc dé xuat béi tac gia

Okéo =
1,45MPa

314201812584 5, max = 2.12MPa afwzmau:s]

Owan ™ = 1.72MPa L
2.1257e6 Max 1.7242¢6

1.8135e6 1458666

a) b)
~ Hinh 6. Triong trng suét phia thwong Iy dap
a- Két cau dwoc dé cdp & muc 1; b- Két cau dwgc dé xuat bdi tac gia
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Time:

3/14/201812:58 AM 3/14/201812:58 AM

1.7242e6 Max
1,4586¢6
119296
92725 | Onen  Max
6616065
3.9607e5
1304565
135185
-4,008¢5
-6.6643e5 Min

a) b)
~ Hinh 7. Trwong teng sudt phia ha Iy dap
a- Két cau dwoc dé cdp & muc 1; b- Két cau dwogc dé xuat bdi tac gia

2.1257e6 Max
1.8135¢6
1.5014¢6
11a06| Onen "¢ =0,59MPa
877075

5.6401e5

2527625

50394

-3.7155¢5

-6.837€5 Min

Chuyén vi tdng I&n nhét clia két cAu dwoc dé cap & muc 1 1a 0,00269m; con dbi véi két ciu
ma tac gia dé xuét 13 0,00268m. Két qua chuyén vi nhé, khéng anh hwéng nhiéu dén diéu kién lam
viéc ctia dap. 'ng suat kéo theo phwong Y 1én nhét tai gét dap dbi véi két cdu ban dau 13 2,12MPa
con dbi voi két chu dwoc dé xuét giam xudng con 1,72MPa, tirc 1a gidm di xap xi 20%. Ung suét kéo
theo phwong Y tai viing qua d6 mai thwong lwu dbéi véi két cdu dwoc dé xuét 1a 1,45MPa nhd hon
so v&i két ciu ban dau 1a 1,81MPa. Tai viing qua d6 mai ha lwu, (’ng suét nén theo phwong Y cla
két cu dwoc dé xuét bai tac gia Ia 0,13MPa giam 4 14n so vé&i két cdu ban dau 13 0,52MPa.

3. Két luan

Can clr vao viéc phan tich cac két qua tinh toan ta thay, viéc st dung cac doan cong qué do
trong thiét ké mét c&t ngang cho dap bé téng, dap bé téng trong lwc cho thay viéc gidm dang ké gia
tri 'ng suat kéo, nén tai cac vung thwéong xay ra hién twong tap trung ng suét. Do dd, gidm kha
nang xay ra hién twong pha hay két ciu, mét én dinh cong trinh.
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NGHIEN CU’U BE XUAT BO SUNG TIEU CHi NGUY CO RUI RO O NHIEM
MOI TRUONG TRONG THONG TU 26/2016/TT-BTNMT AP DUNG
CHO CAC VUNG BIEN CO HOAT PONG HANG HAI
A STUDY ON PROPOSING ADDITIONAL CRITERIA OF ENVIRONMENTAL
POLLUTION RISK IN THE CIRCULATION No. 26/2016/TT-BTNMT
ON MARITIME AREAS

LE THI HWONG GIANG?, NGUYEN THI THE NGUYEN?
1Khoa Céng trinh, Trirong DHHH Viét Nam
2 Khoa KT thuét Bién, Truong Pai hoc Thiy loi
Tém tit
Cho dén nay Théng tw sé 26/2016/TT-BTNMT cua B Tai nguyén & Moi trwrong la véan ban
phép li duy nhéat quy dinh vé phan cép, phan vang rdi ro 6 nhiém méi trurong bién Viét Nam.
Viéc phéan vung rdi ro 6 nhiém méi trwong bién trong Théng tw nay chua theo nguén tac
dong va két qua cua qua trinh quan Ii giam thiéu rdi ro. Do vay, nghién ctru nay duoc thuc
hién nham dé xuét thém céc tiéu chi lién quan dén nguy co géy ra s cb ‘hang hai va quan
Ii rdi ro hang hai khi phéan cép, phéan vang rai ro 6 nhiém méi truong bién tai nhiing ving
bién cé hoat déng hang hai. Dua vao két qua diéu tra thuc dia, phuong phép Delphi va
tham khao cac tai liéu chuyen nganh lién quan dén hang hai, nhom nghién ctru da dé xuét
thém hai chi sé yéu tb gay rii ro hang héi () va chi sé quén Ii hang hai, quén i rdi ro hang
hai (ly) khi tinh toén gié tri dénh gia nguy co’ 6 nhiém méi truong bién do hoat déng hang
héi (Img). Cac yéu té c6 thé gay ra chi sé rii ro hang hai nhw diéu kién khi tuong, thdy hai
van, dja hinh, dja chat, tudi tho tau thuyén, mat do hang hai, loai hang hoa van chuyén va
céc yéu tb quan Ii rdi ro hang héi nhw sw tror gitip hang hai, ddm bdo d6 séu, cac ké hoach,
bién phép, nhan luc tmg phé rdi ro 6 nhiém méi trurong déu duoc duwa vao xem xét.
Tte khéa: Phan cép rui ro, quén Ii rdi ro, hang hai.
Abstract
So far, the Circular No. 26/2016/TT-BTNMT by the Ministry of Resources & Environment
is the only legal document on zoning of marine environmental pollution in Vietham. The
marine environmental pollution risk classification in this Circular is not based on sources of
the impacts, as well as on the results of the risk management process. This study was
conducted to propose more criteria related to the risk of marine incidents and the maritime
risk management for zoning the risk of marine pollution in the areas having marine
operations. Based on field surveys, Delphi method, and navigational references, the
research team proposed two additional criteria, including maritime risk index (l.n) and
maritime risk management index (lg) when assess the risk of environmental pollution
caused by marine navigation (Img). Factors that may cause marine hazard indices such as
meteorological conditions, hydrology, topography, geology, ship life, maritime density,
transport categories, and risk management factors such as marine assistance, depth
assurance, plans, measures and manpower to address the risk of environmental pollution,
are all taken into consideration.
Keywords: Risk classification, risk management, marine navigation.
1. Gi&i thiéu chung
Trong van chuyén hang héa, hanh khach, van tai bién déng vai trd quan trong do c6 nhiéu lgi
thé hon cac loai hinh van tai khac nhw: gia thanh van chuyén thap, cé kha néng ché hang véi sé
lwong 16N, hang siéu trwdng, siéu trong, cé thé téi dwoc tit cd cac chau luc trén thé gidi [1]. Thuc
t& hién nay, trén 90% lwong hang héa dwoc van chuyén gitra cac chau luc bang duwéng bién [2]. Xu
hwéng van chuyén hang héa béng duong bién trong twong lai van khéng ngtrng phat trién, dac biét
la hang container. Sy gia tang ve so lwong cang bién va mat d6 tau thuyen trong hoat dong hang
hai da, dang va sé lam gia tang mdi de doa vé 6 nhi&m mai trevong bién. Theo danh gia chung tw
céac két qua nghién ctru khoa hoc cutia thé gidi, lwong dau thai xubéng cac viung nwéc hang nam (dac
biét 1a v&i nwéc bién) wéc tinh theo ty 1&: 73% t&» hoat dong tau bién, 21% tir sw ¢b hang hai va 6%
tlr cac ngudn khac [3]. Bén canh dau m&, nuwdc thai, chat thai sinh hoat, phé thai trong cac hoat
dong stra chiva tau thuyén, dich vu,... cling 1a nhitng ngudn gay 6 nhiém nghiém trong cho méi
trwdng bién.
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Viét Nam duorc coi la mot trong sb khong nhiéu qudc gia trén thé gioi cé tiém nang rat Ion vé
hoat déng kinh té hang hai véi hon 3.260km bd bién. Dén nam 2015, co s& ha tAng nganh hang hai
twong ddi hoan thién. Ca nwéc cé 44 cang bién, véi 219 bén cang, 45 nghin mét cau tau, tdng cong
suét thiét ké dat 470 - 500 triéu tan [2]. Doi tau bién Viét Nam c6 1.895 chiéc va téng dung tich 5,13
triéu GT, gbm 39 tau container, 162 tau hang r&i, 1.052 tau bach hoa, 161 tau dau, héa chét, 10 tau
khi hoa 1dng, 45 tau khach, con lai la cac loai tau khac [1]. Mot sb cang da va dang dwoc nang cap
va mé rong nhw Hai Phong, Cai Lan, Da Nang, Quy Nhon, Nha Trang, Sai Gon, Can Tho,... Khéi
lwong hang hoa théng qua céng bién Viét Nam tdng nhanh chong. Téc dd téng trwdng binh quan 13
17%/nam. Cac cang I&n nhw Hai Phong, Sai Gon dat mét mirc tang trwdng hang hoa ky luc. Ciing
gidng nhw cac nuwdc trén thé gidi, viéc phat trién hoat déng hang hai da mang lai nhirng logi ich to
I&n vé kinh té - x& hodi nhung ciing tiém an nhivng tac ddng xau dén méi trudng bién. Viét Nam da
¢6 nhiéu chinh sach quan ly 6 nhiém mai trwéng trong hoat dong hang hai song nguy co & nhiém
méi trudng trong hoat déng hang hai dén nay van con hién hiu.

Cho dén nay Théng tw s6 26/2016/TT-BTNMT quy dinh chi tiét tiéu chi phan cap viing rdi ro
6 nhidm mai trwéng bién va hai ddo va hwéng dan phan vang rdi ro 6 nhiém moi trwong blen va hai
dao cua B6 Tai nguyén & Moi truong [4] Ia van ban phép li duy nhat quy dinh vé phan cép, phan
vung rui ro 6 nhiém méi trwdng bién Viét Nam. Quy trinh phan vung rairo 6 nhiém moi treong bién
bao gébm cach buwéc sau day: 1) Tinh toan, xac dinh gia tri chi s phan cap vung rdi ro 6 nhiém méi
tredng; 2) Banh gia, xac dinh cap rdi ro & nhiém méi trwdng; 3) Lap ban dé phan vung rdi ro & nhiém
mdi trwdng. Viéc phan vang rii ro & nhiém moi truo’ng bién trong Théng tw nay cht yéu dya trén
hién trang chét Iu’o’ng nwéc bién, thong qua chi so rui ro cla céac thong sb chét lwong nuéc. Theo
cach phan vung rGi ro 6 nhiém nay, cac rGi ro 6 nhiém méi trvong bién chwa dwoc danh gia theo
ngudn tac dong. Co thé thay mot diéu ré rang 1a tai nhirng viing bién chwa bi & nhiém van cé thé co
mirc do rdi ro 6 nhiém cao khi tai d6 tap trung nhiéu hoat dong khai thac, stv dung bién nhw hang
hai, nudi trong thay hai san, cong nghiép ven bién. Trong nhleu nghién ctru vé phan vung, phan cap
rdiro trén thé glm mirc do rii ro dwoc xem xét trén nhiéu yéu té nhw nguon hay nguy co xay ra rui
ro, cac yéu to quan li, giam thiéu rdi ro va kha nang dap &ng cla cac déi twong chiu rdi ro [5,6]. Tuy
nhién, cac yéu té nay khong dwoc xem xét dén trong Thong tw s6 26/2016/TT-BTNMT.

Bai bao nay trinh bay nghién clru dé& xuét thay déi tiéu chi v& nguy co' 6 nhiém méi trwong
bién va hai dao do hoat déng hang hai. N&i dung chinh cla nghién ctu | tr Théng tw s6 26/2016/TT-
BTNMT, dé xuat thém céac tiéu chi lién quan dén nguy co gay ra sw c¢b hang hai va quan Ii rdi ro
hang hai. Két qua ctia nghién ctu c6 y nghia quan trong, cho phép xac dinh kha néng xay ra sw cb
hang hai va 6 nhiém mai trwéng tai cac vung bién c6 hoat doéng hang hai, mirc d6 thiét hai do cac
sw ¢b hang hai gay ra dé lam co s& cho viéc xay dwng cac quy dinh phap luat va chuén bi nguén
lwc ng phd, ngdn chan, gidm thiéu thiét hai 6 nhiém méi trwdng, tie 1a gidm rdi ro 6 nhiém moi
trwdng bién téi mie thap nhat. Tlr d6 s& gép phan gidm thiéu nhirng thiét hai vé kinh té va con
ngudi, gép phan thic day va nang cao hiéu qua cia nganh kinh té hang hai vao nén kinh té chung
clia ca nwoc.

2. Phwong phap nghién ciru

Dé dat dwoc nhirtng muc tiéu dé ra, nhdm nghién ciu da thwe hién hai dot didu tra thyc dia
tim hiéu cac nguy co gay 6 nhiém méi trwéng do hoat ddong hang hai tai cac cang bién Quang Ninh
va Hai Phong vao thang 4 va 5 nam 2017. Phwong phap Delphi dwoc ap dung dé xac dinh cac tiéu
chi nguy co gay & nhiém do hang hai va cac thang diém phan cap. Mot nhom gdm 20 chuyén gia c6
kién thirc va kinh nghlem vé hang hai, rdi ro hang hai va 6 nhiém méi trudng da dwoc lwa chon tai
Cang vu Hai Phong, cang Dinh Vi, cdng Cai Lan, Téng Cong ty Dam bao an toan hang hai mién
Béc, Trwdng Dai hoc Hang hai Viét Nam, Trwong Dai hoc Thiy lgi, Tredng Dai hoc Khoa hoc Ty
nhién dé tham gia lwa chon va dwa ra céc tiéu chi danh gia, phan vung rdi ro 6 nhiém méi trwdng do
hoat dong hang hai. Nhém nghién clru con st dung phwong phap téng hop va phan tich sb liéu,
tham khao céc tai liéu chuyén nganh lién quan dén hang hai, dic biét 13 tai liéu Hwéng dan co ban
vé thiét ké kénh bién ctia PIANC va IAPH [7] va Sé tay hang hai cta Tiéu V&n Kinh [8].

3. Két qua nghién clru
3.1. Bé xuét bé sung tiéu chi dénh gia nguy co’ 6 nhiém méi triromg bién do hoat déng hang hai

Theo Thong tw sb 26/2016/TT-BTNMT, tiéu chi phan cap vung rdi ro & nhiém méi trwdng bién
va hai ddo néi chung, bao gdm: a) Tiéu chi v& mirc do o nhiém hodc nguy co 6 nhlem mai trwdng
bién va hai ddo, chi sé twong (ng 1a Img; b) Tiéu chi vé pham vi &nh hwéng, chi sb twong &ng 12 lan;
c) Tiéu chi vé mirc dd nhay cdm mai trwong; kha nang gay thiét hai dén sirc khde con ngwdi, cac
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hé sinh thai bién, hai ddo, cac hoat dong khai thac, st dung tai nguyén bién va hai ddo, chi sé twong
ng la k.

Tiéu chi vé mirc d6 & nhiém hodc nguy co 6 nhiém méi trwong bién va hai dao (chi s6 Ima)
trong Thong tw sb 26/2016/TT-BTNMT dwa trén chi sé rdi ro mai truwdng (1a ti sd gitra ndng d6 dw
tinh ho&c thye do clia chat gay 6 nhiém trong méi trwdng véi néng dd gidi han chét gay 6 nhiém d6
trong mdi trwdng theo tiéu chudn, quy chuan hién hanh). Dua trén phan tich cac tai liéu chuyén
nganh hang hai, khao sat thyc dia va két qua tham van nhom chuyén gia, chung toi dé xuét them
hai tiéu chi vé yeu t6 gay rdiro (Inn) va tiéu chi quan li hang hai, quan Ii rdi ro (Iq) khi phan cap, phan
vuing rdi ro 6 nhiém mai trwéng bién va hai dao tai cac ving nwéc cé hoat ddng hang hai (Bang 1).

Béng 1. Chi s6 mdrc d6 6 nhiém hodc nguy co’ 6 nhiém do hang héi va cdc chi s6 thanh phan

Chi Sé 2 X
co ban Crl;léerozco Chisé coban 3 Chi sé thanh phan
1
Gio
Khi twong hang héi (Ik) Tam nhin xa
Muwa
o Dia hinh, dia chat (lac) zanc;]%%rg dia hinh, dia chat tuyén ludng,
Yéu t6 gay rui \
nn . .. Dac diém dong cha
ro (In) Thady van hang hai (lw) Dac didm séng y
Chi sé Diéu kién tau thuyén
mirc 3o Dac diém hang hai (Inn) Mat do hang hai
6 nhiem Loai hang héa van chuyén
hodc Hién tran £ 2
rlguhyxcc NUoe Biég () Cép rti ro 6 nhiém bién (RQ) | Hién trang chat lwgng nwédc bién
0 nhiém
do hang Thong tin hang hai
hai (Ima) Tro gitp hang hai (lg) Bao hiéu hang hai
Hoa tiéu hang hai
Quan li hang Quan li hang hai (lgn) Quan li hang hai
hai va quan Ii —
r;Ir\c/)a(Esan I B3am bao d6 sau hang hai (lss) | Nao vét dinh ki duy tu tuyén ludng, trong cang
Ké hoach, bién phap trng pho ri ro 6
Quan li ro rdi hang hai (lgr) nhiém moi truong
Nhan Iwc quan li va (rng pho rui ro hang hai

Nhuw trong Bang 1, tai cac ving bién c6 hoat dong hang hai, ngoai chi s6 lién quan dén hién
trang chét lvgng nuwéc, nghién ctru dé xuat bé sung thém chi s6 yéu t6 gay ri ro (Inn) va chi s6 quan
Ii hang hai va quan Ii rdi ro (lq). Khi d6, chi sé ‘mtrc d6 6 nhiém hodc nguy co 6 nhiém do hang hai
(Ima) dworc tinh la trung binh cdng cta ba chi sé thanh phan nhw sau:

Ima = (Inn + Int + lq1)/3

Chi s6 cac yéu t6 rui ro hang hai (Inn) dwoc xac dinh béng trung binh cdng cac chi sbé rii ro
thanh phan gom: Chi s6 rdi ro khi twong hang hai (l); Chi s6 rti ro dia hinh, dia chat (lac); Chi s rui
ro thdy van hang hai (lv); Chi sb rii ro dac diém hang hai (Inn).

Inn= (It + ldc + lov + Inn)/4

Chi s6 khi twong hang hai (I«) la trung binh cong ctia ba chi sb thanh phan lién quan dén tbc
do gid, tdm nhin xa, lwong mwa. Chi sé dia hinh, dia chét (lsc) dwoc xac dinh dwa trén dic diém dia
hinh, dia chat tuyén ludng, kénh bién. Chi sb thiy v&n hang hai () 1a trung binh céng cla hai chi sé
thanh phan lién quan dén dac diém dong chay, séng trong khu vwc c6 hoat dong hang hai. Chi sé
d&c diém hang hai (Inn) 1a trung binh céng cla ba chi sé thanh phan lién quan dén diéu kién (tudi
tho) tau thuyén, mat do hang hai va loai hang héa van chuyén.
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_Chi sb tiéu chi quan li hang hai va quan li rii ro (lg) dwoc xac dinh bang trung binh céng cac
chi so rai ro thanh phan gom: Chi s0 rdi ro tre gitip hang hai (lig); Chi so rdi ro quan li hang hai (lgn);
Chi s0 rui ro ddm bdo d6 sau hang hai (las); Chi so rudi ro quan li rdi ro hang hai (iqr).

lgp = (ltg + Ign + las + lqr)/4

Chi s ri ro tro gilip hang hai (l) 1a trung binh cong cla ba chi s6 thanh phan lién quan dén
thdng tin hang hai, bao hiéu hang hai, hoa tiéu hang hai. Chi so rdi ro quan li hang hai (Iqn) li€n quan
deén cb hé thong tw dong nhan dang AIS va quan li giao thdng hang hai VTS. Chi so rii ro dam bao
d6 séu hang hai (las) li€n quan dén cong tac nao vét, duy tu dinh ki dé dam bao d6 sau hang hai. Chi
sO rui ro quan li rdi ro hang hai (iqr) la trung binh cong cua hai chi s thanh phan lién quan dén cac
ké hoach, bién phap, nhan lwc (rng pho rdi ro 6 nhiém méi treong.

Chi s6 It lién quan dén hién trang chét lwong nwéc bién, dwoc gitr nguyén nhw trong Théng
tw 26/2016/TT-BTNMT.
3.2. Cdc phéan céap cua chi sé yéu té6 rai ro hang hai (In)

Sau khi tham khao cac tai liéu chuyén nganh lién quan | dén hang hai, dac biét 1a tai liéu Hwéng
dan co ban vé thiét ké kénh bién ctia PIANC va IAPH [7], Sé tay hang hai cta Tiéu Van Kinh, khao
séat thwc dia va tham van 20 chuyén gia co klen thirc va kinh nghiém vé hang hai, I'UI ro hang hai va
& nhiém mai trwdng, chang t6i dé xuéat chi sé cac yéu td rii ro hang hai (Inn) bao gdm 4 chi sb thanh
phan 1a chi s6 rai ro khi twong hang hai (lk), chi sé rdi ro dia hinh, dia chét (lac), chi sb rdi ro thay van
hang hai (lv) va chi sé rii ro déc diém hang hai (Inn). Sw phan clp cla cac chi sb nay dwoc trinh bay
trong Bang 2, 3, 4, 5.

Bang 2. Chi sé rdi ro khi twong hang hai

| Chi Diém danh gia
Chi so sO
co ban thagh 1 2 3 4
phan
Gi6 <5,5m/s 5,5 dén 7,5m/s 7,5 dén 11m/s > 11m/s
Khu vyc co duéi Khu vire c6
R { Khu vuc cé duéi trén 30 ngay
; A Khu viye khéng | 30 ngay trong 1 < « .
Khi Tam X . - ; 30 ngay trong nam | trong nam co6
N c6 swong mu nam co swong ) NN N
twong | nhin (tdm nhin xa MU thura (BAm co swong mu day | swong mu
hang xa < A A dac (tam nhin xa < | day dac (tam
> trén 4km) nhin xa t&r 200m - 2
hai (k) 4km) 200m) nhin xa <
200m)
Mua Lwgng mua < Lwong mwa 200 - | Lweng mwa 1000 - | Lwgng mwa >
200mm/nam 1000mm/nam 2000mm/nam 2000mm/nam
Béng 3. Chi sé rdi ro dia hinh, dja chat
Chiss | Chisd Diém danh gia
ba thanh
co ban phin 1 2 3 4
£ a Tuyén ludng,
. i £ 1A Tuyen luong, Tuyén ludng, kénh bién co
; Dac diem | Tuyén ludng, kénh bién cé N O -
Dia o N Sz % - kénh biéen co nhirng doan
K dia hinh kénh bién réng | nhirng doan - )
hinh, £ 2 T3 > nhirng doan cong, gap
. z, | tuyén va thang, cé bé | cong nhé hon . LIS
dia chat 3 Y < A LA cong ttr 30 - 60 | khuc ttr 60 -
ludng, mat day nhan, 30 do, co be P O LA
(lac) A .z i A do, co bé mat 90 do, co bée
kénh bién mém mat day doc, 2k . A
. day doc, cung mat day go
cung O
ghé, cirng
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Béng 4. Chi sé rdi ro thay van hang hai

Chi sé Chi so Diém danh gia
X thanh
co ban phan 1 2 3 4
o+ | Khuvuckhongco | Khuvwekhong |y vie c6 dong | KU vwe khong
Pac diém R . A c6 dong chay A . c6 dong chay
A | dong chay séng, )N y SR chay sbéng, hoac )N . 2
Thay van | dong PR " sbng, toc A0 doNg | .z a - = sbng lén hoac
R . > toc do dong hai lwu ~ toc d6 dong hai PPN -
hang hai | chay <0 5m/s hai lwu trong Wy ter 1 - 1.5m/s toc do dong hai
(lv) _ ' khoang 0,5 - 1m/s ' lwu >1,5m
D}acdlem Hs<05mvaisl O‘,5m<Hss1m 1rrl<H353mva Hs > 3m VA A> L
séng vaAsL A=L
Béang 5. Chi sé rii ro dic diém hang hai
Chi S0 | Chi 56 thanh Piém danh gia
ban phan 1 2 3 4
Dleuxklen tau Tau ty hanh ) ) Tau khoéng tw
Dic thuyén hanh
giém | Matdohang | 45,0 taumgay | 10720 Iuot 20- 30 luot > 30 luot tau/ngay
ha hai tau/ngay tau/ngay
ang \ = 3 -
hai Hang hoa théng . Hang hoa nguy
(Inn) Loai hang hoa | thwdng khéng co | Cac loai quang, Dau va cac san hieém theo Nghi
van chuyén kha nang hoa kim loai nang pham tir dau dinh s6
tan vao nuwéc 13/2003/ND-CP

3.3. Cédc phan cap cua chi s6 quan Ii hang hai va quan Ii rdi ro (Iy)

Cilng dwa trén cac tai liéu chuyén nganh lién quan dén hang hai, khdo sat thuc dia va y kién
cua 20 chuyén gia co klen thire va kinh nghlem vé hang hai, rui ro hang hai va 6 nhlem moi treong,
chung toi dé xuét chi s quan Ii hang hai va quan i rdi ro hang hai (lq) bao gom 4 chi s6 thanh phan
la chi sé rui ro tro giup hang hai (Itg) chi sb rdi ro quan i hang hai (Ian), chi s6 rudiro dam bao d6 sau
hang hai (las) va chi s rdi ro quan li rdi ro hang hai (iqr). Sw phan cép cla cac chi sé nay dwoc trinh
bay trong bang 6, 7, 8, 9.

Béng 6. Chi sé rdi ro tro gitp hang hai

Chisé Chi s6 thanh Piém danh gia
co ban phan 1 2 3 4
Théng tin hang | Cép nhat thuong | Cap nhathang | Cap nhat Cép nhat trén
hai Xuyén hang ngay tuan hang thang Tot thang mot
Tro giup lan _
hang  hal | gas higuhanghai | Bay da, hign dai . . Khong day du,
(o) lac hau
Hoa tiéu hang hai | Nhiéu kinh nghiém - - Khong “co  kinh
nghiém
Bang 7. Chi sé rdi ro quan Ii hang hai
Chisé co | Chi s thanh Diém danh gia
ban phan 1 2 3 4
Quan  Ii C6 hé théng tw déng Khéng cé hé théng tw
N \. R .. | nhan dang AIS va quan li ) ) doéng nhéan dang AIS va
Zar;g hai | Quanlihanghai | 204 sng hang hai VTS quan i giao thong hang
an hién dai hai VTS
Béng 8. Chi sé rdi ro dam bdo dé sau hang hai
Chisé | Chisb thanh Diém danh gia
co ban phan 1 2 3 4
. . e Puoc nao vét DUJ(:),C nao VAGt Puoc nao vét Khéng dwgc nao
bam bao | Nao vét dinh 4 N thwong xuyén 4 A 2z . N
A A N « thuwdng xuyén 2 12 2 aa thuwdong xuyén dé | vét thuwong
dd  sau | ki duy tu tuyen 2 <a 2 .. | dé ddm bao dd X RS ~ PR
: - 5 dé dam bao dé P dam bao d6 sau xuyén, dé sau
hang hai | ludng, trong A . sau bang 1,2 : A x X
A sau > 1,5 mén 2z A bang < 1,2 1an bang < 1,2 lan
(las) cang TN dén 1,5 lan ; ] ) ]
nwéc cla tau ; . mén nwéc mén nwéc
mén nwdc
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Béang 9. Chi sé6 rai ro quan Ii rii ro hang hai

Chisé | Chisb thanh biém dénh gia
co ban phan 1 2 3 4
Ké hoach, bién ] ] Chi tiét, cu thé
N phap trng pho rai | Chitiét, cu thé va nhuwng chwa o A .
Q“a,'? I ro 6 nhiém mai cép nhat hang nam | dwoc cap nhat So bo Khong co
Lc;:;u' hai trwdng hang nam
( )g Nhén lwc quan li | Chuyén nghiép va Chuyén nghiép va
a va rng phé rti ro | dwoc bdi dwdng - - dwoc bdi dwéng
hang hai thwong xuyén thwdéng xuyén
4. Két luan

Dé c6 thé danh gia, phan cép, phan ving hop li rGi ro & nhiém méi trwong tai cac vung bién
c6 hoat déng hang hai, chi sé mirc do 6 nhiém hodc nguy co o} nhlem (Ima) trong Thong tw
26/2016/TT-BTNMT dwoc dé xuét thay ddi a trung binh cong cla 3 chi sé thanh phan, bao gém chi
s6 yéu t6 gay rui ro hang hai (Inn), chi sb hién trang chat lwgng nwéc bién (In), va chi sé quan li hang
hai, quan li ri ro hang hai (lg). Chi s cac yéu t6 gay rui ro hang hai (Inn) 1a trung binh céng 4 chi sb
la rGi ro khi twong hang hai (lién quan dén téc do gid, tdm nhin xa, lwgng mua), chi sé ri ro dia hinh,
dia chat tuyén ludng, kénh bién, chi sé rii ro thiy van hang hai (d&c diém dong chay, séng) va chi
s6 rli ro dic diém hang hai (tudi tho tau thuyén, mat do hang hai va loai hang héa van chuyén). Chi
sb quan |i hang hai va quan li ri ro hang hai (lq) dwoc xac dinh bang trung binh cdng cac bbn chi
sb ri ro tro gilip hang hai (théng tin hang hai, bao hiéu hang hai, hoa tiéu hang hai, chi sé rai ro
quan |i hang hai (lién quan dén cé hé théng tw ddng nhan dang AIS va quan li), chi s6 quan Ii hang
hai, chi sb rti ro ddm bao dd sau hang hai (cong tac nao vét, duy tu dinh ki d& dam bao d6 sau hang
hai) va chi s6 rdi ro quan li rii ro hang hai (cac ké hoach, bién phap, nhan lwc (rng pho rii ro & nhiém
moi trwdng).
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NGHIEN CU’'U VA DE XUAT PHUONG PHAP THIET KE VA TiNH TOAN
CHAP TIEU TREN LUONG
STUDY AND PROPOSE FOR DESIGN AND CALCULATION METHODS OF
LEADING LIGHTS ON THE NAVIGATION CHANNEL

NGUYEN TRONG KHUE
Khoa Céng trinh, Trirong DHHH Viét Nam
Tém tat
Cho dén nay, & Viét Nam van chuwa c6 mét phuong phép thiét ké tinh toén chap tiéu (vat
dinh hwong thang) hoan chinh. Qua qua trinh nghién ctru va (ng dung, tac gia xin giGi
thiéu va dé xuéat phuong phép thiét ké va tinh toén chép tiéu trén luéng.

Tor khéa: Chép tiéu, vat dinh huéng thang, lubng tau, hé théng bao hiéu duong thay.
Abstract

To date, there is not a complete design and caculation method of leading lights (direction
lights) in Vietnam. Through the process of studying and applying, the author just wish to
recommend and propose for design and calculation methods of leading lights on the
navigation channel.

Keywords: Leading lights, direction lights, navigation channel, aids navigation system.

1. Gi&i thiéu chung

Bao hiéu dwéng thuy néi chung bao gdm ca bao hiéu dwong bién va dwdng séng. Hién nay
goi la bao hiéu hang hai va bao hiéu dwong thuy ndi dia. La hé thdng gébm tat ca cac cong trinh va
thiét bi tro’ gitip cho tau bé di lai trén bién, thiét bj d6 co thé nhin thay nh& anh sang, mau sic hay
phét ra am thanh, tin hiéu vé tuyén dé cho ngwdi di bién nhan biét ré rang ca ban ngay va ban dém,
trong moi diéu kién thoi tiét khac nhau dam bado an toan cho nguwdi va tai san, giup cho viéc van
hanh cua tau dwoc dé dang va nhanh chong.

Trong hé thdng b&o hiéu dwdng thuy, céc loai vat dinh huwéng dan dudng dong vai trd rat
quan trong. Vat dinh hwéng dan dwong la hé théng tr mot, hai hay mét vai dén hoac mdc twong
(rng dat & noi ma nho dé ngwoi lai tau cé thé nhanh chéng biét dwoc s I&ch tau ra khdi vung dinh
hwéng (roi vao vung nguy hiém). Vat dinh hwéng dugc chia thanh céc loai: Vat dinh huwéng théng,
ké hé, mép dwong, thwdc ngadm, phéi canh, tia dé quat,... Trong ndi dung cla bai bao nay, xin dwoc
gidi thiéu va dé xuét phwong phéap tinh toan cho vat dinh huéng thang (con goi 1a chap tiéu hoac
dao tiéu).

2. Phwong phap tinh toan
2.1. Xédc dinh céc yéu té co’ ban phuc vu cho viéc tinh todn

Ta can xac dinh dwoc huwéng truc cla dinh hwéng thiét ké, diém dau va diém cudi phan chay
tau, chiéu rong ludng tau; Noi dat cac méc phia trwdc va phia sau, tdm hoat déng cla cac méc, gia
tri xac suét I&n nhét ctia hé s cho qua cda khi quyén.

Dé& nhan dwoc nhirng gid tri cho trwdc nay can co: Binh db khu vuc dia hinh, binh dé khu vuc
long séng, nhirng sb liéu vé didu kién tdm nhin xa (d6 trong subt ctia khi quyé&n, nén phia sau cac
méc va dén). Khi chon hwéng truc nén chon sao cho né triing véi truc clia ludng tau. Méc phia truéc
d&t cang gan phan chay tau cang tét.

Khi tinh toan tdm hoat dong va hé sé cho qua ctia khi quyén, ngudi ta chon kiéu, kich thuwéc
ctia bang méc - quan hé gitra F(m?2) va D(km). Mau cta bang mébc phu thudc vao mau ctia nén con
mau cla cac dén tin hiéu xac dinh phu thudc vao sw xuét hién trong ving dinh huwéng cac dén bén
ngoai va phia bd noi cé b tri cac dén bao hiéu.

2.2. Xdc dinh dé léch nguy hiém cua tau

Théng thwdng ta pha| tinh v&i cac loai tau di lai trén vang dinh hwdng va chon gla tri Pn 16N
nhét. D6 léch nguy hiém cla tau duoc tinh bang tong clia cac thanh phan riéng biét ctia sy dich
chuyén cta tau khac dwéng cong ngam ra xa truc Iuong theo huwdng vudng goc vai truc cula vat dinh
hwéng. Pn phu thudc vao nhiéu yéu td, trong d6 cac yéu té quan trong nhat la:

- Téc d0 tau;
- Két cdu l1a hinh dang than tau (d6 co dong);
- Céc kich thwéc cla tau;
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- Téc do va hwdng dong chay, gio.

Do léch nguy hiém dwoc tinh nhw sau: P=P+P,+P,+P,+P+P,+P, (D)

Trong 4§o:

P1: Sw dich chuy&n phan miii tau so v&i budng lai tai thdi diém cac méc;

P2: Sy dich chuyén cua tau sau thdi gian t (d6 la thoi gian phat hién mbc cham do qué trinh
quan sat va thoi gian chuyén dong cta tau theo quan tinh tinh tir thoi diém bé lai dén dau doan vong
bat chap);

Ps: S dich chuyén ngang do quay vong véi ban kinh R;

P4: Sw dich chuyén tau do lwc quan tinh ly tam lam tau nghiéng;

Ps: Sw dich chuyén clia duéi tau so véi trong tam ctia né khi chuyén déng theo dwéng cong
vGi goc tréi o;

Ps: Mot nira chiéu rdng tau hwéng vé phia mép ludng;

P7: D& nghiéng ctia dwdng cong ngdm so v&i dudng thdng AB.

Viéc xac dinh cac yéu té trén rat phirc tap, do d6 nguoi ta str dung coéng thirc gan ding sau:

2
P, =0,035.(v.t+1)+0,57b + 0,197."E (2)

Trong do:

v - van téc tau dbi voi nuwéc (m/s);

t - lay nhuw sau: Tau khach va tau hang tw hanh t = 20s; Tau day t = 50s;

| - Khoang céch tlr mi tau dén budng lai (m);

b, L - Chiéu rong va chiéu dai tau (m);

R - Ban kinh quay tré, R = 5-7L (m).

\

\
4

|
12Y0 76

P,
e

Py
=

Truc vat B.H

\

Puong cong ngim

P,

Hinh 1. Xéc dinh dé léch nguy hiém cda tau

2.3. Xédc dinh d6 lIéch bén cho phép P« tai diém xa nhat cua vuang dinh hwéng (Dk)
Pob léch bép cho phép trén toan bd chiéu dai tac dung ctia vat dinh hwéng nhé hon hodc bang
hiéu gitra 1/2 chidu rong ludng tau va gia tri do 1éch tau nguy hiém Pn.

2 A 2 « K B
V&i vat dinh hwong thang, diéu kién d6 co thé viét: [P, | < > P, (3)

Trong do [Px] - Gia tri dé 1éch bén cho phép.

50 Tap chi Khoa hoc Céng nghé Hang hai S6 54 - 4/2018



CHAO MUNG NGAY THANH LAP TRUONG 01/4/2018

2.4. Tinh khoéng céch giira cdc dinh hwéng d véi géc thang dirng a va géc cho phép 6 nhw
d4 chi dinh

Chi dinh gia tri 6 v&i dinh hwéng thang: Géc thdng dirng 15°>a>3’ trén toan bd chiéu dai tac
dung cua vat dinh hwéng thi 6=1,5'.

D;
2,29P, — Dy

Trong d6 Dk- tinh bang km; P« - tinh b&dng m.
2.5. Tinh chiéu cao nhé nhat h cia mép trén cta bang moc phia trwrée so véi mure nwérc tinh
toan va chiéu cao cia moc so véi nén

Chiéu cao nhé nhét h phai tinh v&i tdm nhin xa dia ly theo cong thirc:

Khi d6 d dwoc tinh theo cong thire: d = 4)

h=h_+(0,257.d —e)? (5)
Trong d6: hm, h, ¢ tinh bdng m; D tinh bang km;
hm & chiéu cao phan nhin ctia moc phia trudc: h =0,291.D, +e (6)

Chiéu cao nhd nhét ctia méc phia sau duoc tinh theo géc théng dirng a cho trwéde theo cong thirc:
h—e
H = (0,291 + === +0,066.0).(D +d) +¢ )

2.6. Tinh chiéu cao nhé nhat H cia mép trén cua bang méc phia sau so véi muwc nwéc tinh
todn va chiéu cao méc so véi nén

Dy

Hinh 2. Céc théng sb6 co’ ban cta chép tiéu
Chiéu cao phan nhin ctia mbc phia sau: H,_ =0,291.(D, +d)+e (8)
Chu y khi tinh chiéu cao H phai dam bao a > 3'. Khi d6 thay a = 3' vao cong thrc tinh H ta
duwoc 2 gia tri H ng v&i Do (Piém quan sat gan nhat) va Dk (Diém quan sat xa nhat):
h—
© 10,066D)(D, +d)+e
Do (©)
h—e
k
T d6 chon gia tri H 1&n nhét trong hai gia tri trén.
2.7. Xdc dinh sw thay déi géc thdng dirng theo chiéu dai cua dinh huéng
Phwong trinh dé& xac dinh géc thdng dirng o cé dang sau:

a=3,44.(H_e—h—[_)ej—o,227'.d (10)

H, = (0,873+

H, =(0,873+ +0,066d)(D, +d)+e

D+d
Trong dé: a tinh bang phut; H, h va e tinh bdng m; D, d tinh bang km;
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2.8. Kiém tra gid tri cho phép ctia dé léch bén P trén céc doan c6 sw co hep cuia lubéng tau

Khi 3'<a<15' thi d6 lach bén xéac dinh bing cong thurc:
P= H.D.(gﬂjtgl'
Trong d6 8 14y béng 1,5' ¢6 dang:
P=0, 44.D.[%+1}

Sau dé phai tinh cac Pi twong trng véi Di & ving co hep.
Néu mot trong cac gia tri:

B
pi >[Pk]=E_P

n

Thi phai tang khoang cach d 1&n roi kiém tra lai tai vi tri do.

2.9. Tinh todn dién tich hinh chiéu dirng cta bang tiéu
Dién tich hinh chiéu d&ng cta bang tiéu truéc:
D;? (m?)
th = :

20.K
— =1

205 -1
b
Dién tich hinh chiéu dirng cta bang tiéu sau:
Q. - (D, +d)? (m?)
Hm 20.K,
e
20 5 -1
b

1+

-1

1+

Trong do6:
Q - Dién tich hinh chiéu ding clia bang méc (m2);

Ko - Hé sé twong phan clia nén thwéng lay gia tri trung binh 12 0.9;

11)

12)

(13)

(14)

(15)

3

S - Tam nhin xa khi twong (km) dwoc xac dinh theo cong thire: S = ——

Inz

Ln- Do sang cla nén; Ly - D6 sang cla bau troi phia sau nén;

(16)

Ln

b - Hé sb dd sang clia nén: b=—"

L,

Hé sb do sang clia nén b dwoc tra trong bang sau:

Béng 1. Béng tra gid tri hé sé dé séng cua nén

7

Cac gia tri hé sé sang trng v&i diéu kién chiéu sang
. khac nhau
Nén U 4 Vi tri mat tr&i véi ngwdi quan sat
‘ am Pang trwéc | Bén canh Pang sau

Bau troi 1,0 1,0 1,0 1,0
Cat 0,4 0,2 0,8 1,0
Dong cb 0,25 0,1 0,4 0,5
Rirng 14 to 0,15 0,015 0,1 0,25
Rirng l1a kim 0,10 0,01 0,05 0,2
Nwéce lang 0,8 0,8 0,8 0,8
Nuéc khi séng cap 1-2 0,5 0,5 0,5 0,5
Nwéc khi séng cap 3-4 0,35 0,35 0,35 0,35
Méc rat sang trén nén den 0,35 0,15 1,0 3,0
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2.10. Tinh toén chiéu réng bang tiéu

Qun

Chiéu réng bang tiéu trwéc: b, = n (18)
m
Y ~ > i ) b _ QHm
Chiéu rong bang tiéu sau: By, = H (29)

m
Trong d4:  Qnm: Dién tich bang tiéu trwdc (m2); hm: Chiéu cao bang tiéu truéc (m);

Qum: Dién tich bang tiéu sau (m2); Hm: Chiéu cao bang tiéu sau (m).
3. Két luan va kién nghi
Trong mot sb phuong Pphap thiét ké tinh toan cii, cong thirc tinh d6 1éch bén chi xét dén bé
réng cla Iuong va bé rong cua tau; cong thire tinh dién tich bang tiéu khéong dé cap dén hé sb do
sang va hé sb twong phan cla nén; cong thirc tinh bé rong bang tiéu khéng hop ly véi tdm nhin xa
phan biét.

Tuy nhién trong bai bdo nay, tac gid da dé xuét phwong an thiét ké tinh toan méi c6 mot sb
wu diém nhu sau:

- Cong thirc tinh d6 Iéch bén co ké dén nhiéu yéu t6 nhw téc 6 tau, thoi gian, ban kinh quay
tré, khoang céach tlr mdi tau dén budng lai nén dé tin cay cao hon;

- Cong thire tinh dién tich bang tiéu c6 st dung hé sé dd sang va hé sb twong phan ctia nén;

- TAm nhin xa phan biét dwoc dwa vao cong thirc tinh chiéu cao cla bang méc phia trwédc va
phia sau nén cong thirc tinh hop ly hon.
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DIEU KHIEN TUA THU DONG ROBOT PHANG 6 BAC TU DO
PASSIVITY-BASED CONTROL OF 6-DOF PLANAR ROBOT

HOANG MANH CUONG, NGUYEN HOANG HAI
Vién Co khi, Trrong DHHH Viét Nam
Tém tit
Trong bai bao nay, cac téac gia tap trung nghién ctru duwa ra quy luét diéu khién déi tuong
robot phang 6 béc tw do, nham diéu khién robot thuc hién chuyén déng theo quy dao dinh
trée. Mudn vay, truée hét, viéc thiét Iap phuwong trinh vi phén chuyén déng cia robot da
duoc thuc hién nhe ép dung phuong trinh Lagrange loai I, sau d6, phuwong phép diéu
khién twa thu déng da duoc nghién ctu dé dua ra céc quy ludt diéu khién. Pé thay duoc
tac dong ctia quy ludt diéu khién Ién robot, viéc tinh toan mé phéng sé da duoc thuc hién
va két qué dwa ra moé ta viéc bam quy dao dinh truéc cla céc bién khép duwéi tée dung cia
quy luét diéu khién dua ra.
Tir khéa: Robot phéng, robot 6 bac tu do, thu dong, thiét ké diéu khién, Lyapunov, md hinh toan.
Abstract

This article presents the control of a 6-dof planar robot so that the robot follows prescribed

trajectories. First, the mathematical model of the robot is established based on Lagrange

equation type Il. Then, a nonlinear controller is designed by exploiting the passivity of the

system and the asymptotic stability of the control system is shown by using Lyapunov’s

theorem. The effectiveness of the proposed controller is illustrated by a set of simulations

in which the joints are able to track desired trajectories.

Keywords: Planar robot, 6-dof robot, passivity, controller design, Lyapunov, mathematical model.
1. M& dau

Robot cong nghiép dwoc st dung phd bién trong cac hé théng san xuét linh hoat, da cé nhiéu
céu hinh robot dwoc nghién clru (rng dung trong san xuat va dwoc dé cap trong nhiéu tai liéu [1, 2,
3, 6]. Theo [1] tay may robot c6 sb bac tw do nhiéu hon sb toa d6 tbi thidu, xac 1ap nén vi tri va
hwéng clia khau thao tac, theo yéu ciu clia bai toan cong nghé dwoc goi la robot dw dan déng. Nhuw
vay, robot phéng c6 6 bac tw do 1a mét dang ctia robot dw dan dong. Nhe tinh dw dan dong ma robot
loai nay cé kha nang tranh dwoc cac vat can, cac diém ky di, cac gidi han cia bién khép,... Viéc
nghién ctru cac bai toan lién quan dén robot dw dan déng, da dwoc nhiéu tac gia quan tam nghién
ctu [1, 4, 5], trong cac cdng trinh d6 cac tac gia da dé cap dén cac bai toan dong hoc thuan, dong
hoc ngwoc va diéu khién trwot dbi véi robot phang 5 va 6 bac tw do, vé ap dung luat diéu khién twa
thu ddng cho diéu khién robot cling cé nhiéu caéng trinh dé cap dén [8, 9], tuy nhién cac céng trinh
nay lai khong dé cap dén céac robot dw dan déng. Trong bai bao nay, nhém tac tac gia tap trung
nghién ctru thuat toan diéu khién twa thu déng nham diéu khién robot phéng 6 bac tw do thuc hién
chuyén dbng bam theo quy dao dinh trudec.
2. Thiét lap phwong trinh déng lwc hoc

Xét mé hinh robot c6 dang nhw trong Hinh 1, trong d6 cac khau duoc coi la cac thanh thdng
déng chét véi cac kich thwdc 0001 = a1, 0102 = a2, 0203 = a3, 0304 = as, 0405 = as, 0506 = as, goi
mi, M2, M3, M4, Ms, Ms twong ng la khdi lweng cac khau, khi d6:

Hinh 1. Mé hinh robot phang 6 khau
Theo [1], biéu thirc ddng nang clia vat rdn dwoc xac dinh bdi cong thirc:
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1. ,
T =§qT-M(q)-q "
Trong do6:
p p
M(@) = > m I3 + > IPTAIOATIY @)
i=1 i—1

V&i A, Jni, Jri (=1, 2, ..., 6) twong &g 1a ma tran césin chi hwéng, ma tran Jacobi tinh tién
va ma tran Jacobi quay clia cac khau robot, Ici (i = 1, 2, ..., 6) la tenxo quan tinh khdi cac khau cla
robot déi v&i hé truc dat tai khdi tam C; va gén chat vao vat.

Thé nang cla hé dwoc cho bdi cong thire:

p
= Z m; -ygi)) 3)
i1

Vé&i co hé chiu cac lién két hdlondm cé n bac tw do, vi tri clia co hé dwoc xac dinh bdi cac toa
do suy rong qs, gz,..., g, ap dung phuwong trinh Lagrange loai Il [1], ta c6:

d[aTjT [aTjT (anj :
—l | | = | == | +f 4)
dt\ oq oq oq
Trong do6:
a=le, K q]. F=[q kK QT 5)
Thay (1) va (3) vao (4), ta nhan dwgc hé phwong trinh cé dang:
M(@).4+C(a.9)q+G(@) =T (6)
Trong do6:
. OM(q) L 1(aM() ,. '
C(g,9=———=(E, ®q)—-—-| ——(q®E
(@.9) P (E, ®0) 2( P @ n)) ™
T
oIl
G(a)=| —
(@) [ &J ®)

Phwong trinh (6) la phwong trinh vi phan mé ta chuyén déng cla robot phdng n bac tw do,
trong d6 t la mémen tac dung tai cac khau cla robot.
3. Thiét ké quy luat diéu khién twa thu dong cho robot dw dan déng
Xét hé robot dw dén dong dwoc mo ta bang phwong trinh (6). Bai toan diéu khién dét ra la xac
dinh tin hiéu diéu khién t sao cho cac bién trang thai q bam theo quy dao qq cho trwéc.
Ta dwa vao véc to sai léch c6 dang:
€, =d—qq
Khi d6, tin hiéu diéu khién dwoc chon c6 dang:
T=M(q)V+C(q, 4V +G(q)+u 9)
Trong do6:
v=q, —Ke,
Bang cach dat:
r=gq-v=¢,+Ke,
Va thay (9) vao (6) sé thu duwoc:
M(g)f +C(a,g)r =u (10)
Chon ham du trir c6 dang:

1
S=Zr'M(g)r
> M(@)

Dé& dang thay rang:
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: .14 1 .
S= rTM(q)r+§rTM(q)r =ErT (M-2C)r+r'u=r'u
Nhw vay hé la thy déng vai tin hiéu vao u va tin hiéu ra r. Bay gi¢ ta chon u c6 dang:
u=-Kr=-K (&+Ke,)
Vé&i Ky ma tran dwdng chéo xac dinh dwong. Chon ham Lyapunov c6 dang:
1 1
% :ErTM(q)rJrEeqTKKreq (11)
Pao ham clia ham Lyapunov trong (11) la:
V= %rTM(q)r+rTM(q)|*+ 2e;KK &, = %rT (M(a)-2C(@,)r —r'K,r+2e KK &,
=—(&, +Ke,) K, (&, +Ke,) +2e]KK &, =—¢]K & —el KK Ke,
Nhu vay, hé 6n dinh tiém can tai diém e, =& =0, hay ndi theo cach khac g bam duoc theo
quy dao qq cho trwdc véi quy luat diéu khién:
T=M(q)v+C(q,q)v+G(q) - K, (¢, +Ke,) (12)
Trong do6 K va K, la cac ma tran xac dinh dwong.
4. Mot so6 két qua tinh toan mé phéng s6
Pé tinh toan sb ta cho cac tham sé clia hé cac gia tri nhw sau:
a: = 0,4(m), az = 0,35(m), az = 0,3(m), a2 = 0,2(m), as = 0,1(m), as = 0,1(m)

m1 = 10(kg), m2 = 5(kg), ms = 2(kg), ma = 1(kg), ms = 1(kg), ms = 1(kg).

Huwéng cla khau thao thac duoc gitk thdng ding, diém dinh vi P cia khau thao tac dich chuyén
theo quy dao la mot dwdng tron, dwgc moé ta béi phwong trinh:

X, =0,6+0,2cos(2t), y, =-0,6+0,2sin(2t)

Cac thong sb cliia bod diéu khién dwoc chon nhw sau:

K = Diag [50 40, 40, 30, 20, 20]; K, = Diag [50, 30, 10, 10, 4, 4];

V&i cac sb liéu nhw trén, sau khi tinh toan mé phéng ta dwoc cac ket qua dwoc cho nhw trong
cac Hinh 2 - 7, trong d6 cac duwéng nét lign 1a duong quy dao mong mudn qq clia cac toa do khop,
cac dwong nét dut 13 cac dwdng quy dao thuc q(t) cha cac toa dd khép khi robot dwoc diéu khién
theo quy luat twa thu dong. Tw cac két qua moé phéng cho théy du trang thai cltia robot ban dau & vi
tri kha xa so v@i vj tri dat trwdc, nhwng véi quy luat dleu khién dwa ra, chi sau thoi gian ngén khoang
tr 0 dén 1 giay, robot da bam sat quy dao mong muon va chuyén doéng 6n dinh, diéu d6 cho thay
quy luat didu khién da thiét ké hoat ddng hiéu qua va én dinh.

— — —qi
qdil §

t[s]
Hinh 2. Bé thj géc quay cta khéu 1 trong khéng gian khép

16 S
T T T T T T o2
qd2 H
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Hinh 3. Bé thj géc quay cua khau 2 trong khéng gian khép

127 : .
T T T T ) pp——
qd3

g3, qd3 [rad]

t[s]
Hinh 4. Bé thj géc quay cta khéu 3 trong khéng gian khép

T T T

Hinh 5. Bé thj géc quay cta khéu 4 trong khéng gian khép

-DZ| T T T T ™ 3
| ——-w

qds

q5, qd5 [rad]

t[s]

Hinh 6. Pé thj géc quay ctia khéu 5 trong khéng gian khép

2.6 T T T T T

t[s]

Hinh 7. Bé thj géc quay cta khéu 6 trong khéng gian khép
5. Két luan
Trong bai bao nay, cac tac gia da tap trung nghién ctiru phwong phap diéu khién twa thu déng
dé thiét ké quy luat diéu khién cho robot phdng 6 bac tw do nham diéu khién robot thwc hién chuyén
dong bam theo cac quy dao da dinh trwdc. Mot sb két qua dat dwoc clia cdng trinh nay 1a d3 dwa ra
duoc quy luat didu khién cho robot va viéc tinh toan mé phdng da dwoc thwe hién dé kiém ching
tinh &n dinh va hiéu qua cla quy luat diéu khién nay.
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NANG CAO HIEU NANG TiNH TOAN CHO THUAT TOAN PHAN CUM FCM
IMPROVING THE COMPUTING PERFORMANCE FOR FCM CLUSTERING
ALGORITHM

VU PINH TRUNG, NGUYEN TRONG bUC
Khoa Cbng nghé théng tin, Trurong DHHH Viét Nam
Tém tit
Trong xu hwéng phat trién cla nganh céng nghiép 4.0, xt Ii diF liéu I6n 1a van dé nhan
duoc nhidu quan tdm cta cac nha khoa hoc. Do khéi long tinh toén rét Ién va phurc tap,
viéc xt Ii di¥ liéu Ién thuwong duoc thuc hién song song trén cac bo xw ly da 16i, da ludng.
Tuy nhién, céc thuat todn song song ciing cén phai duoc ép dung va cai tién nhdm phét
huy strc manh cia céc bd xt ly nay. V&i bd xir ly db hoa GPU ( Graphics Processing Unlts)
thuat toan phan cum mo FCM (Fuzzy C-Means [1]) da dwoc trién khai mot céch hiéu qua,
tuy rang chua gidi quyét duoc van dé song song khéng déy di NFPP (Not-Fully Parallelized
Problem) tai burde tinh toan cac Trong tdm cum (Cluster Centers). Trong bai bao nay, cac
tac gid dé xuat mot gidi phap tang hiéu ndng tinh toan cida thuét toan FCM béng viéc rit
gon di¥ liéu & nhitng budc song song khéng day du véi mé hinh kién tric thiét bj tinh toén
hop nhét CUDA (Compute Unified Device Architecture [2]).
Ttr khéa: FCM, song song khéng day di, GPU, phan cum di¥ liéu.
Abstract
In the current trend of 4.0 industry, big data has received considerable attention from
scientists. Due to the extremely large and complex data computational volume, big data
tasks are typically performed in parallel using the power of massive multi-threading and
mutil-core processors. However, the parallel algorithms also need to be applied and
improved to harness the power of these processors. With Graphics Processing Units
(GPUs), the Fuzzy C-Means (FCM [1]) cluster algorithm has implemented effectively, but
not solved the not-fully parallelized problem (NFPP) at the calculating new cluster centers
step. In this paper, the authors propose a method to improve the computing performance
of the FCM algorithm by reducting data in the not-fully parallelized steps with Compute
Unified Device Architecture Model (CUDA [2]).
Keywords: FCM, not-fully parallelized, GPU, data clustering.

1. Dat van dé

Phan cum dir liéu da va dang dwoc ap dung trong nhiéu Iinh vwe, nhw nhan dang mau [3],
nhan dang ngu&i noi [4], khai thac d liéu, web [5],... Trong cac thuat toan phan cum dwgc nghién
ctru va ap dung, thuat toan phan cum mo FCM dwoc xem la thuat toan hiéu qua. Thuat toan nay st
dung céac do do twong tw dé gan mét diém di liéu t&i cum cla no.

Thoi gian thwe hién cta thuat toan FCM tang khi sb lwong cac diém ciing nhw sé chiéu cla
tap dir liéu tang. Vi vay, dé déi mat vai cac thach thire cla di liéu 1én hon, song song héa FCM la
mot huéng tiép can can thiét. Trong bai bao nay, tac gid dé xuat mét gidi phap tang hiéu nang tinh
toan cda thuat toan phan cum mé& FCM bang viéc rat gon dir liéu & nhitng budc song song khdng
day da véi mé hinh kién truc thiét bi tinh toan hop nhat CUDA (Compute Unified Device Architecture).

Noi dung bai bao bao gébm 04 muc: Muc 1 - D&t van dé; Muc 2 - B6 x& li d6 hoa GPU va thuat
toan FCM: md hinh, kién tric bo x& li & hoa GPU va thuat toan FCM; Muc 3 - Giai phap tang hiéu
naéng cla thuat toan FCM: dé xuét g|a| phap tang hiéu nang cla thuat toan FCM; Muc 4 - Két luan,
la nhitng danh gia vé giai phap da dé xuét, hwéng nghién clru, phat trién tiép theo.

2. B6 xtr li dd hoa GPU va thuat toan phan cum FCM
2.1. Kién tric GPU

Bo x&r ly d6 hoa GPU dwoc thiét ké d&c biét cho tinh toan song song va chuyén sau [2]. Dé
dat dwoc hiéu suat song song cao, GPU st dung kién tric M6t Iénh da ludng xt ly (SIMT). Mét s6
lwong rat 16n cac lubng xtr ly song song cung mot chudi Iénh trén cac di liéu khac nhau.

2.2. Kién truc thiét bj tinh todn hop nhéat - CUDA

Dé khai thac strc manh ctia GPU, mét kién truc 1ap trinh song song muc dich chung - kién trac
thiét bi tinh toan hop nhat (CUDA [2]) da dwoc dé xuat bdi NVIDIA. Trong mé hinh Iap trinh CUDA,
GPU dwoc xem nhw mét bo dong x& ly véi kha nang thwe hién song song mét sb lwong rat 16n cac
ludng cdng viéc.
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2.3. Thuat toan phan cum FCM

Thuét toan phér] cum mo c-means (FCM) thuwc hién viéc lap di lap lai bwédc phén vung va tao
ra cac cum méi cho dén khi hoi tu [1]: )

SCp = {Cj(0)}: tap cac trong tam cum ban dau véi gia tri nguwdng hoi tu &

SCp: tap hop cac trong tdm cum tai buéc p;

p: buéc thwe hién cha thuat toan, ban dau p = 0;

d;; : khoang cach O-clit gitra X; va C;j.

Bwoc 1: Tinh dij véii=1dén Nvaj=116ic, véiclasdlwong cac trong tam cum.

Budc 2: Cap nhat cac hé s6 thanh vién u; ; st dung biéu thire (1).

Uag-Y) 1 1(g-1)\
u =l di | D= (1)
N — d"
VO

q 1a hé s6 me hoéa (fuzzifier) [6].
u, ; <[04]: dé thudc ciia mét diém di liéu Xi véi trong tam cum Cj. Khi dj =0,u; ; = 1.

Buwaoc 3: Tinh toan cac trong tam cum. Cac cum moi SCp+1 = {Cj (p+1)} dwoc xac dinh bang
céach tinh toan trong tam ctia méi cum st dung biéu thire (2).

N
DUl
Cj(p+1) = 2 —— @)

Zuiq,i
i=1

v&ij=1dénc.
Kiém tra sw hoi tu: néu HCJ (p+1)-C, (p)” <, v&i j=1dén c thi dirng chay, ngwoc lai tdng

p Ién 1 va lap lai Buwéc 2 va Buwéce 3.
3. Giai phap tang hiéu nang cua thuat toan FCM
3.1. Giai phap
Thuat toan phan cum FCM nhw da trinh bay trén co6 thé duoc cai tién dé ting hiéu néng tinh toan:
Buwdc 2: Trén CPU, viéc cap nhat hé sé thanh vién dwoc thwe hién béi hai vong lap, mét cho
mai diém di liéu va mot cho méi trong tdm cum. Pé tadng hiéu nang tinh toan, rut gon mét vong lap
trén GPU khi mét vong 1&p cho N diém di¥ liéu dwoc glri téi N ludng xt Iy song song. Ddng thoi, dwa
céac diém dir liéu vao cac thanh ghi trén chip (on-chip register). Diéu nay dam bao rang hé thdng doc
céac diém di liéu tlr bd nhé toan cuc chi mét 1an khi tinh toan khoang cach gira cac diém dir liéu va
trong tam cum.

Buwdc 3: Cac hé sbé thanh vién Uﬁj véi kich thwée Nxc (N: sb lwong cac diém di liéu, c: sb

lwong cac trong tam cum) va cac diém di liéu X, véi kich thwee NxD (D: s6 chiéu cta tap di liéu)
khong lién tuc hop nhét, diéu nay gay khoé khadn dé thuc thi song song day da trén GPU. Vi vay, dé
d&t dwoc cac truy cap lién tuc hop nhat téi bd nhé toan cuc. Vi vay, cac diém dir liéu dwoc chuyén
vi tr NxD thanh DxN, va cac hé sb thanh vién tlr Nxc thanh cxN st dung thw vién cuBLAS trong
CUDA [7]. Tiép dén, thuat toan rat gon song song trén GPU [8] dwoc ap dung dé rat gon cac hé sbé
thanh vién va cac diém dir liéu cho méi trong tam cum. Khi d6, cac 1i trong bd xt ly méi chiéu cla
trong tdm cum mét cach song song hoac xen ke.

Cudi cung, viéc kiém tra sw hdi tu chiém mot phan tinh toan rat nhd so véi toan hé théng. Do
do, viéc thyc hién bwéc nay trén CPU hay GPU déu khong anh hudng qué Ién téi hiéu suét chung.
3.2. Thwe hién giai phap dé xuat

Dé kiém tra hiéu nang cla gidi phap dé xuét, thuat toan FCM dwoc cai dat trén mot PC véi
cac dd hoa NVIDIA Geforce GTX 760 [9], CPU Intel ® Core i5-4690 [10].
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Thir nghiém thir nhét

Th& nghiém nay st dung bd di liéu trung binh “LBP” dwoc sinh ra tir ba anh thyc: “Lena”,
“Baboon” va “Peppers”. Do mbi anh thuwc “Lena”, “Baboon” hoac “Peppers” cé kich thuwéc kha nhé
nén dé tao thanh bod dir liéu co kich thwdc trung binh, nhém tac gia da ghép 3 anh thuwc nay thanh
mot. BO di¥ liéu bao gbm 49.152 diém dir liéu véi sb chiéu di liéu D = 16, cac gia tric = 8, ¢ = 1e-8,
va sb lan I&p téi da 200 lan.

Bang 1 chi ra bwéc Tinh toan trong tdm cum méi trén GPU tang gap 4,57 (4,57/1,00) lan, vi
vay giai phap dé xuét cho téc do tinh toan nhanh hon 2,0 1an (15,12/7,57) so v&i gidi phap cla
Shehab va cac cong sw [11] (Phién ban 1).

Bdng 4. Sw tang téc cua thuat toan FCM trén GPU trén tap diliéu anh thwe “LBP”

Ar b4 Sw tang toc cua thuat toan FCM trén GPU
Thuat toan FCM Phién ban 1 Phién ban 2
Cap nhat cac hé sé thanh vién 19,27 19,32
Tinh toan cac trong tdm cum moi 1,00 4,57
Kiém tra sy hoi tu 1,00 1,00
T&ng toc trung binh sau 200 1an 1ap 7,57 15,12
BN CAWINDOWS\system32\emd.exe - d >
D:\FCM_GPU\x64 \Release>.\run.bat A

D:\FCM_GPU\x64"\Release>FCM_GPU Data‘LenaPeppersBaboon'LenaPeppersBaboon.txt
"FCM_GPU' is not recognized as an internal or external command,
operable program or batch file.

D:\FCM_GPU\x64"Release>type Test_log.txt
N = 49152, D = 16, ¢ = 8, epsilon = 1e-008, maximum iterations = 200

Updating memberships : 2646.90 ms
Calculating new centroids: 246.18 ms
Checking convergence : 0.03 ms
Total CPU time : 2893.11 ms

Updating memberships : 137.36 ms => speedup ~ 19.27
Calculating new centroids: 245.03 ms => speedup ~ 1.00
Checking convergence : 0.03 ms => speedup ~ 1.00
# Total GPU time 382.42 ms => speedup ~ 7.57

Updating memberships : 2625.58 ms
Calculating new centroids: 247.10 ms
Checking convergence : 0.03 ms
Total CPU time : 2872.71 ms

Updating memberships : 135.90 ms => speedup ~ 19.32
Calculating new centroids: 54.07 ms => speedup ~ 4.57
Checking convergence : 0.03 ms => speedup ~ 1.00
# Total GPU time 190.00 ms => speedup ~ 15.12

D:\FCM_GPU\x64\Release:>

Hinh 1. Giao dién chwong trinh chay thae nghiém trén bé dé liéu “LPB”
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Ther nghiém ther 2

Tang téc so
véi CPU

18

—=&— Phiénban1 —@— Phién ban 2

16

14

12

10

_~

4000

32000 64000 128000 256000 512000 1025010
S6 lwong diém div ligu (N)

8000 16000

Hinh 2. Sw thay déi hiéu ndng tinh todn khi sé lwong diém diF liéu thay déi

Thuc hién viéc kiém tra hiéu nang cla gidi phap dé xuét véi sb lwong cac diém di liéu (N)
thay dbi trén tap div lieu “poker”. Tap di¥ liéu bao gém 1.025.010 dodng, véi D =10, cac gia tric = 10,
&= 1e-8 va sb lan 1ap téi da 200 lan. Hinh 2 chi ra giai phap dé xuét cho téc dé ting khoang gép hai
lan so véi so véi gidi phap ctia Shehab va cac cong sw. Dong thdi, ¢ thé thay hiéu nang gidi phap
tang dang ké khi sé lwong cac dong di liéu tang.

Téng toc
so véi CPU

20

—&— Phiénban1 —@-— Phién ban 2

18
16
14
12
10

4 8 16 32 64 128
S6 lwong cac trong tam cum (c)

Hinh 3. Sw thay déi hiéu ndng tinh todn khi sé trong tam cum thay déi
~ Tuong tw, khi thay d6i s6 lwgng trong tam cum (c), gidi phap dé xuét cho téc d6 tang khoang
gap hai lan so v&i so véi gidi phap clia Shehab va cac cong sw (Hinh 3).
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4. Két luan

Trong bai bao nay, tac gid dé xuat mét giai phap tang hiéu nang tinh toan cia thuat toan FCM
bang viéc rut gon di¥ liéu & nhirtng buwdc song song khéng day da. Cac thir nghiém cho thay giai
phap dé xuét c6 thé gidam thoi gian tinh toan dang ké. Su tang tdc dat dwoc khi sb lwong diém dir
liéu I&n, s6 chiéu div liéu va sbé trong tdm cum nhd. Cac két qua thwe nghiém chi ra rang, sw ting tc
ctia hé thdng khi thyc hién giai phap dé xuét cé thé nhanh hon hai 1an so véi phién ban ctia Shehab
va cac cong sw. Cac két qua nghién ctru nay cé thé dwoc ap dung trong viéc nang cao hiéu suét
ctia GPU dé giai quyét cac bai toan di¥ liéu 1&n s&v dung thuat toan phan cum mé& FCM nhw: phan
loai tuyén tau [12], phan tich ludng giao théng tau [13], phan tich cac tai nan hang hai [14],...
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MOT CACH TIEP CAN TRONG GIAI QUYET BAI TOAN T DONG HOA
SINH DU LIEU KIEM THU? PHAN MEM
AN APPROACH TO AUTOMATED TEST DATA GENERATION

PHAM BU’C TOAN?, PHAN NGUYEN HAI2, PHAM THI PHUONG ANH?
1 Phong Té chirc - Hanh chinh, Truong PHHH Viét Nam
2 Hoc vién Ky thuat Quéan sw
3 Vién Khoa hoc va Céng nghé Quén s
Tém tit

Bai bao nghién ctru linh vurc tw ddng héa quy trinh phét trién phdn mém, bai toan sinh dip

liéu kiém thir tw déng, huéng gidi quyét cung cac khé khan. Dé xuét cach tiép can biéu

dién thuét toén dwa trén khai niém dé thj, (rng dung vao gidi quyét bai toén sinh di liéu
kiém the tw déng.

Twr khéa: Tw dong hba phat trién phan mém, sinh di liéu kiém thi, biéu dién thuét toén.
Abstract

In this paper, the automated software development issue and test data generation problem

are presented with solutions and challenges. Approach to represent algorithms based on

graph concepts is proposed and applied to solving the problem of automated test data
generation.

Keywords: Automated software development, test data generation, expressing algorithms.
1. Bai toan tw dong hoéa phat trién phan mém va tw dong héa kiém thir phan mém

Quy trinh phat trién phdn mém théng thworng gdm céc giai doan: Xac dinh yéu ciu, thiét ké,
lap trinh, kiém they, tich hop trién khai. Tuy thudc vao tirng dw an cu thé ma cac giai doan nay cé thé
tuan ty hoac I&p lai.

Hién nay trong linh vic tw ddng hda phat trién phadn mém, cac bai toan dang dwoc quan tam
la sinh ma ngudn tw dong va sinh di liéu kiém thi tw dong.

Vi bai toan sinh ma ngudn tw dong, dau vao 1a ban thiét ké, dau ra |a biéu dién cla ban thiét
ké bang cu phap clia mot ngdn ngi 1ap trinh nao d6 (néi cach khac 1a ma ngudn).

Vi bai toan sinh di liéu kiém the (test data generation), dau vao la cac ban dac ta (yéu cau,
thiét ke) ma ngudn, dau ra |a di liéu d4u vao cua phan mem ma can kiém thir tai d6. Khi co dau
vao can kiém tht, thi cé thé xac dinh dau ra chuan cla phan mém tai diu vao d6 theo mé ta cla
phan mém (test oracle) cap gia tri dAu vao va dau ra chuan hinh thanh [&n moét trwong hop kiém
thr (testcase) dé nguoi kiém thir (tester) thwe hién kiém thr. Viéc kiém ther thong thucyng ¢6 nhiéu
cép do, nhw Unit Testing dé kiém thtr cac don vi ma ngudn, Integration Testting dé& kiém thor viéc
tich hop cac don vi ma ngudn, System Testing va Acceptance Testing dé kiém thi toan bo hé théng
phan mém (Hinh 1). Viéc sinh di liéu tw déng thwong ap dung cho mirc Unit Testing va céach tiép
céan truyén thdng trong bai toan sinh di liéu kiém thir hién nay 1a dwa vao ma ngudn (kiém thir hop
trdng - whitebox testing). Trong khuén khé bai bao nay, céc tac gia tap trung vao bai toan tw dong
héa sinh di¥ liéu kiém thtr & mirc Unit Testing.

| Acceptance Testing (Kidm thtr ch&p nhan) |

| System Testing (Kiém thir hé théng) |

*

| Integration Testing (Kiém thi tich hop) |

?

| Unit Testing (Kiém thr don vi) |

Hinh 1. Cdc mirc dé kiém thiy
Vi bai toan sinh dir liéu kiém thir véi phwong phap hop tréng, cach thwc hién c6 thé gdm cac
bwéc chinh nhw sau [1]:
- Xay dyng do thj chu trinh ttr ma ngudn (control flow graph - CFG), méi dinh cda dé thi la mot
dong ma thwe hién viéc tinh toan hoac xt ly diéu kién;
- Tr d6 thi xac dinh cac dwong di tir diém bat dau dén diém két thic chwong trinh:
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- V&i mbi duong di, xac dinh cac diéu kién dbi véi dau vao dé chwong trinh thuc thi theo
duong di d6. Chon mét dai dién thda man diéu kién.

Vi phwong phap nay, chwong trinh ¢6 bao nhiéu duwong thue thi thi co thé c6 bay nhiéu
testcase. Tuy nhién, néu chuo’ng trinh c6 ré nhanh, vong lap thi s6 lwong dwdng thue thi co thé rat
I&n. Trong trwerng hop nay, cé thé chi can tim cac dwdng co sé va tir cac dwdng co s& doé xac dinh
cac div liéu kiém thir.

Trong ba bwéc néu trén, thi viéc xay dwng dé thi CFG tlr ma ngudn va viéc xac dinh cac
duwong di trén db thi la hoan toan cé thé thwc hién tw dong bang lap chwong trinh. Tuy nhién bwéc
xac dinh diéu kién dbi véi dau vao dé chuwong trinh thuye thi theo moét dwéng nhat dinh 1a mot bai
toan rat kho. Day thuc chat chinh la bai toan giai quyét thda man rang budc (Constraint satisfaction
problems - CSPs) [2, 3, 4]. Bai toan CSP dwogc dac trwng béi bd ba (X, D, C), v&i:

X = {X1, X, ..., Xu} la tap hop cac bién;

D ={Dy, Dy, ..., Dy} twong &ng |a cac tap hop mién gia tri ctia cac bién X;

C = {Cy, Cy, ..., Cn} la tap hop cac rang budc. Ci la cac ham cta X, thwéng cé dang bét
phwong trinh.

Bai toan doi hdi can tim cac gia tri clia X trong mién D dé théa man cac rang budc C. Pay I
bai toan thudc I6p NP-day da (NP-complete), bai toan nay khéng c6 |&i gidi trong trwéng hop chung.
Dé giai quyét bai toan nay phuc vu cho muc dich sinh di liéu kiém thr tw dong, da c6 mot cong
ddng nghién ctru déng dao véi rat nhiéu dé xuét tiép can nhw quay lui (backtracking), lan truyén rang
budc (contraint propagation), tim kiém cuc bo (local search), giai thuat di truyén, tién hoa [5, 6],..
Tuy nhién cac dé xuét chi thich hop cho mét I1&p bai toan nhét dinh, két qua sinh dir liéu kiém ther
phu thudc vao rat nhidu tham sé, thoi gian chay 1au, va thwong khéng cé sw bdo dam vé mat toan
hoc. Nguyén nhan chung cé thé két luan 1a do qua it thong tin thu dwoc tr ma ngudn chwong trinh
khi xay dwng dd thi CFG cung cac rang budc, dan dén qua trinh tim kiém I&i gidi cho bai toan CSP
gdp kho khan. Xuat phat tir thwe té nay, trong bai bao dé xuit mot cach tiép can cho viéc sinh div
liéu kiém thtr dwoc dé dang hon.

Dé tiép tuc, trwdc hét ching ta xem xét giai doan thiét ké phdn mém trong quy trinh phat trién
phan mém. Giai doan thiét k& phan mém gdm cac buéc dwoc mo ta trén Hinh 2 [7].
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. r
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System Software Interface Component str[t);:ﬂre Algorithm
architecture specification specification specification S specification
specification
Design products

Hinh 2. Cdc bwérc ca giai thoan thiét ké phdn mém

Trong so d6 trén Hinh 2, hoat déng thiét ké cbét I6i chinh 1a thiét ké thuat toan (algorithm
design). Trong phuong phép thiét ké hwéng cu tric, thiét ké thuat toan thé hién qua viéc thiét ké
thuat toan cho cac ham (chirc nang) co s&. Trong phwong phap hwéng dbi twong, thiét ké thuat
toan thé hién qua thiét ké thuat toan cho cac phuwong thirc clia cac I&p.

Bai toan sinh ma ngudn tw déng c6 thé quy vé sinh ma ngudn tw déng tir thuat toan, t d6 céd
thé suy ra bai toan sinh di liéu kiém thir tw dong cling co thé quy vé cac bai toan sinh ma ngudn tu
dong tlr thuat toan (thwe chat, ma nguon chwong trinh chinh la viéc biéu dién thuat toan bang cu
phap mot ngdn ngl lap trinh nao dd). Van dé tiép theo can quan tam dén, do 1a xem xét viéc biéu
di&n thuat toan trong ban thiét ké.

2. Van dé biéu dién thuat toan
Trong ly thuyét thuat toan, thuat toan cé thé biéu dién bang cac cach truyén théng la ngon
ng tw nhién, so do khoi, gia ma (pseudo code),... V&i cac cach bieu dién nay thi chi cd con ngudi
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méi hiéu dwoc thuat toan, va viéc xay dwng chwong trinh, xac dinh di liéu kiém thd cling phai do
con nguwoi thue hién. N6i mot cach khac |a véi cac cach biéu dién thuat toan truyén théng thi viéc tu
dong sinh ma nguén, tw dong sinh di liéu kiém thtr bang may tinh 1a khong thé thuwc hién dwoc. Dé
tw dong sinh ma ngudn, tw dong sinh di¥ liéu kiém thtr cin phai biéu dién thuat toan theo cac cach
mé&i dé may tinh cé thé hiéu duoc.

Hién nay, mot trong nhirng cach tiép can trong biéu dién thiét ké la dung ngdn ngr XML [8].
Dé c6 thé dwa ban thiét ké (thuat toan) vao may tinh, ban thiét k& dwoc chuyén tir dang biéu dién
truyén thdng sang biéu di&n bang XML, vé&i biéu dién XML thi co thé xay dwng dwoc cac phuong
phap sinh ma ngudn va sinh di liéu kiém th tw dong. Tuy nhién, XML 1 ngdn ngl qué manh mé,
qua da dang nén viéc dwa ra nhirng bd quy tic chung trong viéc chuyén ddi tir cach biéu dién truyén
thdng sang XML ciing chwa c6 sw théng nhét.

Trong bai bao nay, cac tac gia dé xuét st dung khai niém db thj dé biéu dién thuat toan. Viéc
biéu dién thuat toan bang dd thi Ia hoan toan kha thi, thwc chat so d khdi cling co thé coi la dang
biéu dién trwc quan cia dd thi. Ngoai ra, v&i db thi da cé rat nhiéu ly thuyét da dwoc xay dwng vé
viéc biéu dién, lwu trir va x& ly trén may tinh, nén hoan toan cé hy vong vé kha nang trich rat cac
thong tin can thiét tir thuat toan dé phuc vu cho bai toan sinh tw déng ma ngudn hay di liéu kiém
thir twe thuat toan.

Y tuong biéu di&n thuat toan bang dé thi khong phal la mé&i. Tuy nhién, cling gibng nhw XML,
chuyén déi tr biéu dién truyén thdng sang biéu dién bang dd thj ciing c6 nhiéu cach khac nhau.

3. Cach tiép can dwa trén db thi

Trong pham vi bai bao, ching ta s& xem xét bai toan sinh di¥ liéu kiém th&r bang biéu di&n dd
thi cGia thuat toan. V&i ly thuyét kiém thir co ban thi cling phai can dén biéu dién chwong trinh bang
dd thi CFG, db thi CFG thwc chét chinh Ia biéu dién cla thuat toan. Vi vay, viéc dung db thj thuat
toan dé sinh di¥ liéu kiém thir I hoan toan kha thi, ngoai ra khi biéu dién thuat toan bang dd thi trong
giai doan thiét ké thi chiing ta s& nhan dwoc nhiéu théng tin hon cho viéc sinh di liéu kiém thee.

Viéc xay dwng dd thj thuat toan do nguoi thiét ké thwe hién, co thé tién hanh theo hai bwérc,
bwdc mot 1a xay dwng so dd khéi thuat toan, bwéc hai la chuyén so dd khdi vé dang biéu dién dd
thi. V& c4u trac tdng quat, thuat toan cé thé biéu dién bang d6 thi cé hwdng G, méi dinh ctia do thi
c6 thé 1a mot phép toan hodc mét khdi ré nhanh. Vi cac dinh phép toan, khi di qua dinh nay, c6 thé
coi di¥ lieu dau vao dwoc dwa qua mot ham bién ddi ndo d6. Véi cac dinh ré nhanh, khi di qua, di
liéu dau vao khéng bi bién déi, nhwng dwoc kiém tra bang mét ham ménh dé nao do. Tuy thudc vao
ham ménh dé ma cé thé ré nhanh no hodc nhanh kia. Va khi xac dinh thuat toan, di kém véi méi
dinh 14 théng tin vé& di¥ liéu vao ra tai dinh do, théng tin vé phép toan, vé biéu thirc diéu kién tai cac
khéi ré& nhanh. Nhirng théng tin nay nguoi thiét ké hoan toan cé thé cung cép. Mot sb vi du vé cac
thong tin:

- Mién di liéu vao/ra tai cac dinh;

- Phan loai ham x& ly, ham ménh dé (lién tuc, rdi rac, tuyén tinh, phi tuyén, bién nao l1a chinh,
bién nao la phu thudc;

- Vi du vé céc gia tri théa man ham ménh dé tai cac dinh;

- Kha nang tuyén tinh hoa, don gian héa cac ham x& ly, ham ménh dé&, ham nguoc cla cac
ham xt ly,...

Nhirng théng tin nay, trong nhwng treong hop nao do sé giup viéc glal quyét bai toan théa
man rang budc trong sinh di liéu kiém ther dwoc dé dang hon. M6t cach ngan gon, cach tiép can
dwa trén do thi thuat toan nay khac v&i cach tlep can truyen thong nhuw sau:

- C4ch truyén théng: Thiét ké (thuat toan) > Ma ngudn - Db thi > Sinh di¥ liéu kiém thir

- Cach dé xuét: Thiét ké (thuat toan) > D6 thi + Thong tin & Sinh di liéu kiém thir hodc sinh
ma ngudn.

4. Sinh dir liéu kiém thir tw dong v&i biéu dién dang dé thi cta thuat toan

Chung ta van dung y twéng clia phuong phap hop trang dé xac dinh cac di liéu kiém tha. Khi
thuat toan dwoc biéu dién bang db thi thi viéc tw dong xac dinh cac duwdng di tir diém bat dau dén
diém két thac la bai toan kinh dién trong ly thuyét do thi va da dwoc gidi quyét tron ven ngay ca trong
trwdng hop dd thi cé chu trinh (vong 1&p). Nghia la viéc tim dwdng di bang chwong trinh may tinh 1a
hoan toan kha thi.

Tiép theo v&i mbi dwdng di tim duoc, can tw dong tim dir liéu dau vao cla thuat toan dé thuat
toan thuc thi theo con dwong dé. O day, chung ta chi xem xét vi du mét trwéng hop, gid siv thong
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tin di kém tai cac dinh dd thi cho biét,céc ham x& ly, ham ménh dé |a cac ham tuyén tinh va dir liéu
dau vao cua chwong trinh cé dang so. Ky hiéu:

Cac gia tri diu vao cla chwong trinh 1a X = {X1, Xz, ..., Xn} ERM;

Puwdng di tim dwoc trén dd thi gdm cac ham x& ly X = Fi(X) va cac ham ménh dé& G;(X)>0.

Khi d6 viéc tim diéu kién clia dau vao X dé chuong trinh di theo dwong di nay tré thanh viéc
gidi hé bat phwong trinh tuyén tinh:

(x = Fi(x)
Gi(X) >0
O day thir tw cac ham xar 1y, ham ménh dé trong hé bat phuwong trinh trung véi thiy tw clia cac
dinh twong (rng trén dwdng di cta do thi.
Hé bat phwong trinh c6 thé giai tw dong duoc, thuat toan gidi gdm cac bwédc chinh nhu sau:
Bwéc 1. Chuyén hé vé dang hé phwong trinh (2):

{ X = Fi(X)
& day aj la nhirng s6 nao d6 Ién hon 0.
Bwéc 2. Tim hang r cla ma tran biéu dién hé

phwong trinh (2). 1. B3t dau

Buwoc 3. C6 dinh n-r bién (cho cac gia tri cu thé),
giai hé r phwong trinh dé tim r bién con lai.

Nghia la, trong trwong hop nay chung ta hoan
toan c6 thé tw dong xac dinh dwoc di¥ liéu dau vao dé
chwong trinh thwce thi theo con dwdng nao doé.

Xét vi du sinh di¥ lieu kiém thr ’tU’ mot thuéllt toan
don gian, thuat toan tim gia tri Ion nhat trong 3 so thuc
a, b, c. Thuat toan c6 thé nhuw sau:

5. max<c

Bwaoc 1. DAt max = a; sai f
Buwéc 2. So sanh max < b. Néu ding, gan max = b. 7. max
Buoc 3. So sanh max < ¢. Néu ding, gan max =
c. Bwa ra max. Ket thuc. 8. Két thic
Do thi biéu dién thuat toan c6 dang nhw trén Hinh Hinh 3. Dé thi thut todn

3. V6i d6 thi nhw trén Hinh 3, c6 thé c6 cac duong thuc
thi ttr dinh bat dau (7. Bat dau) dén dinh két thuc (8. Két
thic) nhw sau:

budng1:1>2>3>5>7->8
budbng2:1>2>3>4>5>7->8
Pwong3:1>2>3>24->5>6>7->8
budbng4:1>2->3>52>6>7->8

Chung ta xem xét viéc xac dinh dau vao dé chwong trinh thye thi theo duwéong 3. Véi cac
dwong khac viéc xac dinh la twong tuw.

~ Théng tin trén d6 thi cho thay cac ham x( Iy va ham ménh dé tai cac dinh 1a ham tuyén tinh,
hé bat phwong trinh doi véi dwong 3 nhu sau:

max = a; max —b <0; max =b; max—c<0; max=c 3)

Hé nay co6 thé chuyén thanh hé (4), bang cach tinh bién max Ian Iwot theo cac bién dau vao
va thay cac bat phwong trinh thanh phwong trinh:

a-b=-1b-c=-2 4)
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Hang ctia ma tran hé (4) bang 2, ta c6 thé cb dinh a =2, suy ra b = 3, ¢ = 5 va nhan dugc mot
dir liéu dau vao dé kiém thir 1a (2,3,5), v&i dau vao nay thi dau ra chuan la 5, nghia la nhan dwoc
testcase ((2,3,5),5). Twong tw ddi véi nhivng dwéong thwe thi khac. Nghia 1a ching ta da xac dinh
duwoc div liéu kiém thlr mot cach tw ddng hoan toan theo tiéu chi bao phu tat ca cac dwong thue thi.
5. Két luan

V&i cach biéu dién thuat toan bang dé thi ngay trong giai doan thiét ké, ching ta c6 thé thu
dwoc nhiéu thong tin hon vé dd thi nhan dwoc, tir d6 co thé gidi quyét bai toan sinh dir liéu kiém thir
tw dong mot cach dé& dang hon. Hwdng phat trién tiép theo 1a xem xét viéc gidi quyét bai toan sinh
dir lieu kiém thee trong cac trwdng hep phire tap va xem xét viéc sinh ma nguén tw déng dwa trén do
thi biéu dién thuat toan.
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NG DUNG HIEN NAY CUA XUC TAC QUANG HOA TREN CO' SO
GRAPHENE TRONG QUA TRINH GIAM THIEU KHi NOx

CURRENT GRAPHENE-BASED PHOTOCATALYSTS FOR NOxREMOVAL

NGUYEN XUAN SANG
Vién Méi trirong, Trirong DHHH Viét Nam
Tém tit

Sw phét théi tee dét nhién liéu hoa thach va khi thdi déng co da va dang lam NOx trong khi

quyén tdng nhanh va anh hudng nghiém trong dén céc van dé méi truong khéng khi va

strc khde con nguoi. Sw ting cao ndng dé NOy trong khi quyén cé thé gady mua axit, pha
hay tang ozon, gdy hiéu tng nha kinh va tao khé mu quang hoa. Péng thoi né ciing gay

ra nhu’ng van dé vé surc khée nhw: Ung thw phOI anh hudéng dén hé ho hap, Tim kiém

gidi phép ré tién, hiéu qua va bén viing dé gidm thiéu NOx dang la vén dé thach thirc cua

céc nha khoa hoc. Bai bdo nay trinh bay céc thanh twu nghién ctu vé sw téng hop va tinh
chét cta vét liéu quang xuc tac trén co s& graphene trng dung trong qué trinh giam thiéu
khi NOx. Ttr d6 duwa ra trién vong ciing nhw théch thirc cén nghién ctru trong linh vurc nay.

Ttr khéa: Graphene, xuc tac quang trén co sé graphene, gidm thiéu NOy, co ché phan

ting quang xuc tac NOx.
Asbtract

NOy emission from automobile exhausts and fossil fuelcombustion has caused the air

pollutant and human health. An increasing of NOy in atmosphere can make many serious

problems as acid rain, ozone accumulation, haze andphotochemical smog. It is also a

reasons for human health such as: decrease of the lung function and respiratory problems.

Researching low-cost, efficient, susbtainable approach for NOy removal still is challenges

to scientists. This paper review synthesis and properties of graphene-based photocatlystic

for NOy degradation. Beside, prospects and challanges in this field also are proposed.

Keywords: Graphene, Graphene based-photocatalyst, NOyx removal, mechanism of reaction

NOy removal.

1. Gi&i thiéu

Nhirng ndm gan day, sw phat thai NOx ra ngoai khi quyén da tré thanh moét van dé 1on cla 6
nhiém mai trwdng khoéng khi, bién déi khi hau toan cau. Sy phat thai NOx chi yéu dwéi dang NO
(90%) va mot phan & dang NO2 (10%). NO mé&c du khdng ddc hai bang NOo, tuy nhién né |a dang
tién dé& va co thé chuyén héa thanh NO:2 khi tac dung véi O2. Sw phat thai NOx c6 thé dién ra trong
tw nhién nhw hoat doéng clia nui Itra va sy phan hly cta cac hop chat hiru co. Tuy nhién phan 16n
NOx phat thai hién nay 1a do hoat ddng ctia con nguwdi nhw khi thai ddng co (chiém 53%), san xuét
héa hoc va dét cac nhién liéu héa thach (chiém 45%) [1]. Cac sb liéu tlr nhiéu nghién ctru gan day
da cho thdy rang sw phat thai tr dong co’ trén dwdng chiém 1/5 sw phat thai NOx vao khi quyén [2].
Nhirng nghién clru gan day tai Dan Mach ndm 2008 da chi ra tdng lwong phét thai NOx tai dwdng
cao tbc 1a 890.000 tan véi ndng d6 do dwoc & dwong va tai tram thu phi lan lwot 1a 142ug.m va
136ug.m3. Sy phat thai NOx nay da nam & ‘ngwdng cho phép phat thai déi v&i NOx qU| dinh trong
tiéu chuan thai EU. Nam 2013, tai duong phd London (Nwo’c Anh) néng dd cao nhat ciia NO khoang
600 - 700 ppbV vuwot xa rat nhiéu 1an so v&i yéu cau cla ndng dd téi han theo chi dan EU dbi voi
bdo vé strc khde clia con ngudi (105ppbV) [3].

Sw phat thai NOx la mét trong nguyén nhan gay ra cac hién twong 6 nhiém mai trwéng nghiém
trong nhw: mua axit pha hiy tdng ozon, tao mu quang hoéa,... Bén canh d6 NOx dwoc xem nhw 1a
mét trong cac tac nhan gay anh hwéng nghlem trong dén strc khde con ngum nhw gay cac bénh vé
dwong hd hép, gay viém ph0| ung thw ph0| Chinh vi vay, tim kiém cac gidi phap quan ly va cong
nghé nham lam gidm thiéu sy phat thai ndng dd NOx trong khi quyén la nhiém vu cép bach trong
qua trinh bao vé moi trwdng va stre khde con nguwoi.

Vi cac dac tinh nguy hai dén strc khde va méi trudng, hién nay, cac nghién ctru gidm thiéu
sw phat thai NOx ngay cang tang. Cé rat nhiéu phwong phap cong nghé dé gidm thiéu sy phat thai
NOx. Théng thwdng, cac phwong phap nay dwoc phan loai thanh k§ thuat tién dét chay, dét chay va
sau dét chay. Tién dét chay la qua trinh lwa chon céac loai chat dét véi sw gidm thiéu ham lwong Nito
ho&c thay thé khong khi trong budng dbt bang oxi. Tuy nhién qua trinh tién dét chay la qua trinh
coéng nghé tbn kém. Ky thuat dbt chay co thé ké dén nhw LEA (Low Excess Air), BOOS (Burners Out
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of Service), OFA (Over Fire Air), LNB (Low NOx Burner) duwoc thuc hién théng qua su thay thé cac
diéu kién khai thac dé giam s tao thanh NOx bang cach tao suw thiéu oxi va nhiét d6 Itra d6t chay
thap Phwong phap sau dbt chay rat thich hop dé glam thiéu NOx clia khi thai va phan hiy NOx bao
gom cac qua trinh hda hoc (lwa chon cac xuc tac giam thiéu), oxi hdéa quang hoa va cac qua trinh
vat ly (hap phu v&i cac vat liéu ran hoac hap thu trong dung dich kiém). DPac biét rat nhidu vat liéu
rén hap phu NOx hiéu qua véi ciu tric wu viét va dién tich bé mat Ién vira dwoc téng hop, nhw la
tAm nano oxide kim loai chuyén tlep dang bong hoa [1], hoac xuc tac Sr-Ti chira Cu v&i mao mach
I&n, co kha nang hap phu va giam thiéu NOx cao v&i hiéu qua t¢i 1,500Mmol NOx/g xuc tac [2].
Trong nhirng két qua nghién clru m&i nhat ctia N. Lé Phuc va déng nghiép [3] cho thdy NH3 cé téc
dd khtr NOx rat nhanh. Va trong qué trinh hoat déng, viéc tao NHs in-situ (tao ra trong qua trinh phan
&ng) va NHs dwoc tao ra ngay trén bé mét xdc tac sé cho chung ta mét hiéu suét chuyén héa NO
r4t cao va gan nhw san pham khir chi la N2. Tuy nhién, viéc st dung truc tiép NHzlam tac nhan khie
NOx trong diéu kién thuc t& gan nhw la khéng thé do viéc lwu trik NHs 1a rat khé khan.
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Hinh 2. V4t liéu 3DOM Ce-Fe-Ti hdp phu gidm thiéu déng thoi PM va Nox

Ying Cheng va cac cong s vira ché tao thanh céng dang vat liéu méi 3DOM Ce-Fe-Ti cé kha
nang hap phu ddng thoi va chuyén déi 100% NO tir dong co diesel & nhiét d6 281 - 425°C [4]. Tuy
nhién cac phwong phap nay cé mét vai nhwoc diém nhw chi hiéu qua déi véi NO ndng dd cao, nhiét
dd phan (rng cao, mét khac bé mat cla vat liéu thuwéng xuyén phai dwoc tai tao. Trong khi d6 st
dung phuong phap hap thu véi dung dich kiém, qua trinh xay ra rat cham & ndng d NO 10 ppm. N.
Todorova va cac cdng sy viva ché tao thanh céng composite TiOz/clays va &ng dung trong gidm
thiéu NO« [5]. Tuy nhién, hé quang xuc tac nay chi thich hop véi anh sang UV ma khéng dat hiéu
qua cao v&i anh sang trong ving nhin thay. Vi vay cac phuwong phap nay théng thwong dwoc st
dung két hop v&i nhau dé nang cao hiéu qué st dung.
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Gan day, sir dung qua trinh oxi hda quang xuc tac NOx dé thay thé cac phuong phap x ly ci
dang thu hut s quan tam rat Io6n clia cac nha khoa hoc béi vi phwong phéap nay str dung nguén nang
lwong ré, sén co trong tw nhién va than thién voi mai treong. Bén canh do, mot s6 vat liéu quang xuc
tac méi cé hoat tinh rat cao, bén virng va than thién véi mai trudong vira dugc bao cao dam bao kha
nang ap dung rong lon cla cac hé quang xuc tac. Cac nghién ctru vé quang xuc tac gidm thiéu NOx
trén thé gioi ngay cang dwoc chu y va so lwgng tang ro rét nhw dwoc chi trong Hinh 1. Tuy nhién, &
Viét Nam cho dén nay chwa c6 nhiéu cong trinh nghién ctvu vé van dé nay. Vi vay, téng hop cac thanh
twu nghién ctru va xu huwéng phat trién cda linh vire nay trong nhirng nam tré lai day la didu can thiét.
Qua d6, sé cung cap va lam rong thém hiéu biét cta ching ta vé linh vuc nay.

2. Qua trinh oxi héa xuc tac quang di thé giam thiéu NOx

o-catalysts
ondu Reduction
S \

4 (4) Charge utilization
(burface elcctrocatalysis)

(1) Light harvesting Oxidation

(2) Charge separation Co-catalysts

hi :
fon

(3) Charge migration, tr port and rec
Hinh 3. Céc qud trinh xady ra trong phan irng oxi héa xtc tdc quang di thé

Qua trinh oxi héa quang xuc tac di thé c6 thé bao gébm cac qué trinh co ban nhw sau: (1) hdp
phu anh sang, (2) phan chia dién tich, (3) chuyén dich va s tai két hop dién tich, (4) st dung dién
tich b&i cac phan rng oxi héa va cac phan rng khir nhw dwoc chi trong Hinh 3. Theo d6, dwéi tac
dung ctia anh sang, electron dwoc san sinh va chuyén tir ving hoa tri (Valance Band) lén ving dan
(Conduction Band) va dé lai cac 16 tréng tai vung hda tri. Cac cap electron/holes sé dich chuyén twr
bén trong ra bé mat clia xuc tac dé thwc hién cac phan ng oxi héa khir thich hop. Electron tai ving
dan sé la cac tac nhan kh&r manh trong khi d6 céc 16 trdng tai viing hda tri sé cé tinh oxi héa manh
[6]. Vi Oz la khi s8n c6 trong tw nhién (chiém 21% khi quyén), phan ng khir O2 bi hdp phu trén bé
mat clia xdc tac dé tao thanh cac gbc, phan tlr oxi héa manh *O-va tao thanh gbc *OH tir phan (rng
oxi héa H20 déng mét vai trd rat quan trong trong co ché xic tac quang héa. Co ché qua trinh gidm
thiéu NOx dwéi tac dung clia xtc tac quang kha phirc tap con nhiéu van dé chwa ré rang, tuy nhién
co ché chinh, chl yéu cla cac qua trinh cé thé dwoc viét nhu cac phuong trinh dwéi day va cé thé
ap dung dbi vé&i hau hét cac xuc tac quang. Co ché phan trng nay dwoc st dung trong rat nhiéu cac
cbng trinh da dwoc bao cao [6, 7]:

Xuc tac + anh sang — e (CB) +h*(VB) )
O2+e —*0> 2)
h*+ H20 — *OH + H* 3)
O2+ H*+ e— H20:2 (4)
H202+ e — *OH + OH" (5)
H202+ *OH — *OOH +H20 (6)
*OO0H + OH — H20 + *0O~ ©)

Sau d6 NO ¢ thé bi oxi hda béi superoxide *O-2 hay gbc OH® dé tao thanh ion NOs,, HNOs
hay san phdm trung gian HNO: nhw sau:

NO + *OH — HNO2 (8)
NO2z + *OH — NOs + H* 9)
NO + *O2— NO3z (10)
NO + NO2 + H20 — 2HNO: (112)

Tap chi Khoa hoc Céng nghé Hang hai S6 54 - 4/2018 71



CHAO MUNG NGAY THANH LAP TRUONG 01/4/2018

T4t ca cac phan wng oxi héa khir ctia qua trinh quang xuc tac giam thiéu NOx duwoc thye hién
trén bé mét cla xuc tac. bé phan (rng xay ra, cac gbc oxi héa phal duwoc tao thanh. Cac gbc *OH sé
khéng dworc tao thanh khi thé ndng lwong viing hoa tri (VB) clia cla vat liéu quang xdc tac & mirc
kém dwong hon thé oxi hda khir cia *OH/OH-. Chinh vi vay, hinh thai bé mat, dién tich bé mat, tinh
bén va kha ndng hap phu anh sang ciing nhu sw dich chuyén nhanh chéng cla cac dién tich anh
hwéng rat Ién dén hiéu qua cla xuc tac quang.

3. Quang xuc tac giam thiéu NOXx véi xtc tac quang co’ sé Graphene

N&m 2004 v&i viéc tach thanh cong nhivng tAm graphene dau tién tir bot graphite, dén ndm
2010 giai thwéng Nobel vé vat ly da dwoc trao cho hai nha khoa hoc Konstantin S. Novoselov va
Andre K. Geim thudc tridng dai hoc Manchester nwéc Anh da tach dwgc nhirng don I&p graphene
d4u tién va md ta dac trwng clia ching [8]. Sw kién nay danh ddu mdc mébe quan trong trong sw phat
trién ctia khoa hoc vé vat liéu. Day 1a mét vat liéu maéi, cé nhivng tinh chat co hoc va vat ly déc biét
nhw tinh dan dién khoang 10-6Q cm (v&i dién tré suat nhd hon cla Cu dén 35%), dan nhiét =
5.300Wm-K- (gap 10 lan Cu), d6 bén cao = 42N/m? (gap 100 lan thép), mém déo, ti trong nhe =
0,77mg/m2, gan nhw trong subt (hap thu chi 2,3% anh sang truyén qua), dién tich bé mat ly thuyet
dat t&i 2.600m2/g. V&i tinh chat wu viét nhw vay, dang vat liéu nay dang nhan duwoc sy quan tam rat
I&n clia cac nha khoa hoc, dac biét co thé l1a chat mang cho cac hé quang xuc tac dé tang cwong sw
chuyén dich va phan chia dién tich sinh ra trong qué trinh quang xuc tac. Théng thuwdng cé bdn
phwong phap dé tao thanh graphene/vat liéu quang xtc tac bao gdm phwong phap nhiét phan dung
moi, phwong phap phat trién in-situ, phwong phap sol-gel va phwong phap dung dich hén hop. Vat
liéu quang xuc tac trén co s& graphene c6 hoat tinh quang xuc tac rat hiéu qua bai vi graphene déng
vai trd nhw mot chat mang dé tang cwong khé néng hap phu chét phan (rng trén bé mét xdc tac dan
den tang cwong kha nang dich chuyén va phan chia dién tich va vi vay tdng cudng va kich thich cac
mién phan (rng trén bé mat xuc tac. Hon nira sy hién dién cla graphene trong hé xtc tac gép phan
tang cwong sw sir dung nang lwgng anh sang tang cwong hiéu qua lwong tlr va gidm sy &n mon
quang héa (Hinh 4). Bén canh do, tinh chét dién cla graphene cé thé diéu khién théng qua sw bién
ddi cua trang thai lién két C, hodc bang trang thai lién két orbital v&i cac phan tr khac.

Hinh 4. So' d6 mé ta vai tro ctia Graphene hoat déng nhw trung tam hut
electron trong hé xuc tac Graphene/vat liéu quang

R4t nhiéu nghién clru gan day (Bang 1) da ching miinh rang suw két hop cla graphene v&i
céac vat lieu quang héa co kha ndng tang cwdng hiéu qua phan &ng gidm thiéu NOx bi vi: n6 la mot
vat liéu trén co s& arbon, ré tién, bén virng va duoc tdng hop dé dang; né lam tang dién tich bé mat
lam thac day sw chuyén dich cac phan t& phan (rng trén do; lién két 2D-2D gitra graphene vé&i cac
phan t& thanh phan khac cla hé sé& lam tang chuyén dich dién tich, ting vong ddi cha cap
electron/hole tlr d6 téng hiéu qua xuc tac; sw hdp phu NOXx trén bé mét lam téng ndng d6 ctia NOXx
phan (rng va vi vay nang cao hiéu qua phan &ng. W. Yang va cac cong su vira nghién ctru tbng hop
hé xtc tac quang TiO2/graphene bdng phwong phap in-situ cla anatase TiO> trén nén graphene
trong diéu kién thdy phan (hydrothermal). Hoat tinh clia TiO2/RGO (8%) dwéi anh sang nhin thay dé
gidm thiéu NOx ciling dwoc nghién clru mot cach chi tiét [9]. Két qua chi ra ring RGO déng mot vai
trd quan trong trong viéc téng cwédng hiéu qua xuc tac dwéi diéu kién (70°C, 5% Oz and 5% dd &m
twong ddi), hiéu xuéat gidm thiéu NOx tang gap 3 lan so véi TiO2, tang 6 1an so v&i graphene. Co ché
phan (rng dwoc mé ta & Hinh 5, trong co' ché nay, sw san sinh cac gbc hoat tinh nhw *OH, *O- Ia
cac tac nhan chinh oxi hda truc tiép NO thanh NOs.
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Hinh 5. So' d6 co’ ché phan (eng quang xuc tdc giam thiéu NOx véi hé xuc tdc TiO2/Graphene

Gan day, hop chat bismuth (Bi) vira dwoc st dung dé két hop véi graphene dé tdng hop cac
hé xuc tac quang héa hiéu qua. Z. Ai va cac cdng sw vira bao co tdng hop thanh cong hé xic tac
BiOBr/Graphene (BGCs) véi cac ti I& khac nhau bang phwong phap nhiét phan trong khi st dung
cac chat ban dau bismuth nitrite, cetyltrimethyl ammonium bromide (CTAB), va graphene oxit. Két
qua nghién cru cho thy, BGCs véi ti 1& (1:1) thé hién hoat tinh xuc tac cao nhét I16n hon gép 2 Ian
so v&i BiOBr va 8 1an so v6i graphene. Hon nira, nghién ctru ciing cho thdy hén hop tron théng
thwong ctia BiOBr va graphene thé hién hoat tinh xuc tac quang thap hon so véi BiOBr. Két qua
ciing chi ra rang s két hop clia graphene trong qua trinh diéu ché xuc tac BiOBr/Graphene khéng
chi lam tang dién tich b& m&t ma con lam ting kha nang hap phu cta hé xtc tac trong mién anh
sang nhin thay (buéc séng 550 - 880nm) so véi BiOBr [10]. Day ciing 1a dac tinh can thiét cta vat
liéu xtc tac quang nham s dung hiéu qué nang lwong mat trdi véi mién anh sang nhin thay, dam
bao khéc phuc duwoc nhuoc diém cia xic tac TiOz (chi lam viéc tét véi anh sang UV). Ddng thoi i
I&é BiOBr va graphene trong hé xuc tac anh huwéng rat Ién dén hiéu qua xuc tac quang gidm thiéu
NOx. Két qua ciing chi ra réng su kéo dai thoi gian chiéu sang sé lam suy gidm hiéu qua xdc tac
quang héa vi sy cé mat clia cac hop chét trung gian tao thanh trén bé mat cla vat liéu (vi du HNO3).
Co ché clia hé xuc tac phan (ng gidm thiéu NOx duwéi hé xuc tac quang BiOBr/Graphene dugc mo
td nhw Hinh 6. Trong co ché nay, sy san sinh ra cac géc hoat tinh nhw *OH, *O-2 déng mét vai tro
rat quan trong, vi cac gbc hoat tinh nay sé phan (rng tryc tiép véi NO. Hon niva véi sy twong tac
cla graphene v&i BiOBr, chuyén dich céc electron dwoc tang cwong két qua la sw tao thanh cac
gbc hoat tinh sé tdng manh.

Oxidized
Products

Oxidized
Products

Hinh 6. Co’ ché phan trng quang xtic téc giam thiéu NOx véi hé xuc téc BiOBr/Graphene

Nhw vay, cé thé néi rang suw két hop cla xuc tac quang trén nén graphene da tao ra hiéu qua
rat tot ddi véi qua trinh giam thiéu NOx, d&c biét la hé xtc tac nay cé thé phan (ng hiéu qua trong diéu
kién chiéu anh sang nhin thay. Didu nay cé thé giai thich la kha ndng hap thu anh sang t6t va sw phan
tan linh hoat chat phan trng trén bé mat clia hé xtc tac. Ngoai ra, sw twong tac cla graphene véi xic
tac quang dan t&i sy chuyén dich cac dién tich 1am giam sw tai két hop (recombination) clia cac cap
dién tich (electron/holes) kéo dai thoi gian ton tai ctia ching. Sw tao thanh cac gbc hoat héa trong nhw
*OH, *O~ trong qua trinh chiéu sang la cac nhan t6 chinh oxi hda truc tiép NO tao thanh NO-.
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Bang 1. M6t s6 hé quang xuc tac trén nén graphene trng dung giam thiéu NOy

Hé xuc tac Hiéu A a P Tai liéu
2T Diéu kién Phwong Co che phan itrng
GR-graphene qua xth | ohigu san hap diéu ché | /san pham tao thanh tham
GRO-graphene oxit ly NO 9 | phap P : khao/nam
*OH; *02 , h* 1a gbc
. Anh sang Thay phan hoat hda chinh/san [10]
0, < 2
BIOBI/IGR 87% | nhinthdy | dung moi pham chinh tao thanh | 2011
HNO2, NO3
. ; . Phwong phap | *OH; *O2 , h* la gbc
?é%;%%/%% 61,6% Qgr:tsrg?g thu COz2 trong hoat hoa chinh /san 2[(1&]5
2o - khi quyén pham tao thanh HNOs
; ] . *OH; *07 & gbc hoat
N/(Bi0)2CO3/GO 623 | AN SN0 ) Thiy phan héa chinhisan pham | 2]
Y g tao thanh HNOs.
*OH; *O2 la goc hoat
i . . A héa chinh, graphene
BiVO#/RGO goy | Anhsang ) Thuy phan nhe trung tam  thu [13]
nhin thay dung méi 3 2 2016
electron/san pham tao
thanh HNOs
. , ] *OH; *O~ 1a gbc hoat
TiO2/ZnOBI20sIGR | 89,9% ’;‘r’:{;stﬁgg Z’:IE"“e’l‘g Phap | sa " chinhisan pham 2[(1)‘1‘]7
y 9 tao thanh HNO3
] *OH; *O2, h* 1a gbc
. Anh sang Thay phan hoat hdéa chinh/san [15]
0 P F , S
BI/GO 80,2% nhin thay dung méi phdm chinh tao thanh 2017
HNO2, NO-3
4. Két luan

Nhw da duwoc thdo luan & trén, dé& hé quang xuc tac gidm thiéu NOx hiéu qua, chat xuc tac
quang phai c6 kha ndng hap phu tét véi anh sang va tao thanh moét sé lwong I&n cac phan to dién
tich. Cac phan t&r dién tich nay phai cé tbc dd tai két hop nhd dé dich chuyén dén cac trung tam
phan (ng trén bé mat xuc tac noi ma phan trng quang xuc tac dién ra. Két qua nghién ctvu va thao
luan ciing chi ra rang sw s dung graphene nhw chat mang clia céc xuc tac quang hoa khac dé giam
thiéu NOx la sw Iwa chon trién vong, c6 kha nang ap dung rong réi trong cdng nghiép ciing nhw xd
ly méi trwong. D6 la do graphene s& hiru mét s6 dac tinh héa ly wu viét, dé ché tao va st dung
nhirng nguyén liéu s&n co trong tw nhién. Graphene ddng vai trd nhw trung tdm thu hut electron. Sw
twong tac cha graphene véi vat liéu xuc tadc quang sé lam ting dién tich bé mat va tang kha néng
hép thu &nh sang ddng th&i tang cudng sy phan tan linh hoat cla chat phan (ng trén bé mat cla
hé xtc tac. Ngoai ra, su twong tac clia graphene véi xtc tac quang dan téi sw chuyén dich cac dién
tich lam giém sw tai két hop (recombination) cliacac cép dién tich (electron/holes) kéo dai thdi gian
ton tai clia ching. Trong hau hét cac trvong hop, co ché clia phan (rng dwa trén sy tao thanh cac
phan tlr oxi héa manh nhw superroxide *O va gbc *OH tir sw khir O2 va oxi héa H20 hép phu trén
bé mat clia xtc tac. Tuy nhién tim kiém cac g|a| phép dé trng dung rong réi xuc tac quang trén nén
graphene ciing la mét thach thirc khéng nhd. Dong thi hidu biét co ché dé tdng hop diéu khién cac
xUc tac dang nay cling l1a mét van dé can nghién cru sau hon niva.
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HOAN NGUYEN MAGIE KIM LOAI TU QUANG DOLOMIT THANH HOA
BANG QUY TRINH PIDGEON
MAGNESIUM REDUCTION FROM THANH HOA DOLOMITE ORE BY PIDGEON
PROCESS

LE THI CHIEUZ, TRAN BUC HUYZ2, NGO XUAN HUNG?
VU VAN KHANH*, NGUYEN DUONG NAM®
1 Vién Nghién ctru phét trién va Ung dung céng nghé méi: 2 Dai hoc Bach Khoa Ha Noi
3 Vién Céng nghé Xa hiém; 4 Bai hoc SPKT Nam Bjnh
5Vién Co khi, Trwong DHHH Viét Nam
Tém tat
Magie la mét kim loai nhe, ngay cang dwoc ting dung nhiéu trong céng nghiép va doi séng.
Qudng dolomit Ia nguén dé ché tao magie, cé san luong réat déi dao & nuéc ta, tuy nhién
cho dén nay chura c6 mét nghién ctru nao vé viéc ché tao magie tir quéang dolomit. Bai béo
nay trinh bay qué trinh nghién ctru hoan nguyén quéng dolomit Thanh Héa bdng phuong
phép Pidgeon, st dung chét hoan nguyén la ferosilic. Quéng dolomit Thanh Héa c6 thanh
phan chinh la (Ca,Mg)COs, ham lwong MgO la 23,12%; CaO la 34,04%, sau khi duoc nung
& 1000°C trong 5 gior dé khir CO; va hoi nwée, ham luong lwong téng 1én: MgO la 37,28%;
CaO la 54,80%, dolomit duwoc nghién tron cung véi ferosilic va déng bénh. Qué trinh hoan
nguyén duwoc thuc hién & nhiét dé tir 1000-1300°C trong diéu kién chan khéng trong 4 gio.
Hiéu suét hoan nguyén cao nhét la 84% khi ty 1é ferosilic la 30% so véi dolomit. S&n phdm
Mg kim loai sau hoan nguyén cé do sach la 94,30%, sau khir tap chat bang MgCl, ham
luong Mg la 98,80%.
Ttr khéa: Magie, dolomit, Pidegon, hoan nguyén, hiéu suat hoan nguyén.
Abstract

Magnesium is a light metal that is used in chemical and metallurgical industries. Dolomite,
which is abundant in Vietnam, is the source for magnesum production. However, there is
no research on the production of magnesium from the dolomite source in Vietham so far.

This paper studies the production process of Magnesium from the dolomite source in Thanh

Hoa, Vietnam using the Pidgeon method with ferrosilicon as the reducing agent. The major

composition of Thanh Hoa dolomite is CaCO3; (Ca, Mg) COs;. The content of MgO in

dolomite is 23,12%; CaO is 34,04%. Afer being calcined at 1000°C for 5 hours to reduce

CO; and water vapor, the contents of MgO and CaO increased which were 37,28% and

54,80%, respectively. Dolomite was then milled, along withferrosilicon, thoroughly mixed,

and briquetted. The briquettes were heated at 1000-1300°C in a tube retort under vacuum

for 4 hours to reduce MgO. The Magnesium extraction varied with ferrosilicon addition.The
highest reduction efficiency was 84% when the ferrosilicon to dolomite ratio was 30%. The
purities of magnesium after reduction was 94,30%, and after refining with MgCl

magnesium purities reached 98,80%.

Keywords: Magnesium, dolomite, Pidegon, reduction, reduction effciency.

1. M& dau

Magie (magie Mg) a loai kim loai mau trdng bac twong tw nhw nhém, cé cAu truc tinh thé luc
giac xép chét. Véi trong lwong riéng la 1,738g/cm3, bang mét phan ba so véi nhém, magie dwoc biét
dén nhw 1a kim loai c6 trong lwong riéng nhé nhéat. hep), Cac hop kim magie dac biét quan trong khi
ché tao cac chi tiét yéu cau do bén cao di kém véi trong lwong nhé trong cong nghé 6 t6, cong nghé
may tinh, dién thoai va nhat 14 cong nghé hang khong, vii tru. Magie con dwoc str dung dé ché tao
ph&o hoa, lam chét bién tinh cho gang cu, khir lwu huynh cho thép, 1a nguyén té dung dé hoan
nguyén Titan,... Dac biét Magie dwoc s dung dé ché tao cac hop kim siéu déo va cac hop kim
chdéng &n mon. Mirc dd sir dung Mg trén thé gidi ngay cang tdng moét cach dang ké.

Thi trwérng magie tang déu dan do tinh h4p dan cta né vé kha nang gidm trong lwong vat liéu
dan dén gidm murc tiéu hao nhién liéu va gidm phat khi thai nha kinh.

O nwéc ta trong nhirng ndm gan day cung véi sw phat trién manh clia cac nganh céng nghiép
phu trg, hop kim magie dwoc ding nhiéu d& ché tao vé dién thoai, may tinh, ché tao phao hoa. S6
lwong cac co s& san xuat gang thép ngay mot ting kéo theo lwong tang vé magie lam chat bién tinh
va chat khr lwu huynh. Ngoai ra véi dién tich bd bién va dai dwong réng I&n, nhu cau vé hop kim
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magie chdéng &n mon ciing rat I&n. Nhin chung lai, nhu ciu st dung magie trong nuéc 1a rat Ion
nhwng toan bd magie déu phai nhap ngoai.

Trén thé gi¢i ngudn quéng quan trong nhat dé ché tao Mg 1a quéng dolomit. Dolomit la & nwéc
ta rat doi dao, chat lwong tbt, giao thong thuan tién, thanh phan quang rat phu hop dé ché tao magie.
Thanh héa la mét vang giau nguyén vat liéu nhw vay. Quang dolomit Thanh Héa chira chira 18-22%
MgO, rat phi hop d& hoan nguyén magie.

Cho dén nay & nwéc ta chwa c6 mot nghién clru ndo vé ché tao magie kim loai tir dolomit. R
rang rang viéc nghién cru, xay dwng quy trinh ché tao magie kim loai tir tai nguyén trong nuwéc
khéng nhirng chi dap tng nhu ciu vé ngudn cung magie cho nwéc nha ma con la phwong phap st
dung, ché bién tai nguyén nwéc nha mét cach hop ly, cé loi. Cong trinh nay nghién ciru hoan nguyén
magie tir quing dolomit Thanh héa bang phwong phap Pidgeon.

2. Phwong phap Pidgeon

C6 nhiéu phwong phap ché tao magie, tuy nhién trong 20 ndm gan day quy trinh phd bién
nhét 14 quy trinh Pidgeon [1]. Quy trinh nay dwoc nha khoa hoc ngudi Canada Dr L M Pidgeon phat
minh vao khoang dau nhirng nam 40 cla thé ky trwéc va dwoc ng dung lan dau vao nam 1944,
Trong quy trinh nay nguyén liéu chinh dé tao nén magie kim loai la oxyt magie chira trong céac loai
quang nhw dolomoit, magnesit.

Dolomit 14 mét cacbonat kép (Ca,Mg)COs c6 dang mang tinh thé hinh t& dién trong dé cac
ion canxi va magie s&p xép xen ké&. C4c tinh thé dolomit c6 thé c6 mau trédng, xdm hodc héng tuy
theo tap chét.

Nguyén ly sdn xuat magie béng quy trinh Pidgeon la qua trinh nhiét kim (nhiét silic-
Silicothemic) [2], nghTa la dung silic dé hoan nguyén MgO, giai phong ‘magie kim loai. Silic dwgc
danh g|a la nguyén té thuc hién phan (rng hoan nguyén magie pho bién nhat va ré nhét, thwong
duoc sir dung dudi dang hop kim ferosilic chira tir 72 - 75% Si, phan con lai la s&t. Qua trinh hoan
nguyén xay ra theo phan &ng sau day:

2(Ca0.MgO) +(x Fe)Si —» 2Mg + 2 Ca0.SiO: + Fe [1]

Thuc ra phan &ng trén la phan (ng thuan nghich gitra cac pha rén, nghia la c6 thé xay theo
chiéu twr trai trai sang phai, cling c6 thé xay ra theo chiéu tlr phai sang va qua trinh giai phéng Mg
kim loai c6 thé khong xay ra hodc xay ra & murc do rat thp. D& ddm bao qué trinh hoan nguyén cé
hiéu qua thi sdn phdm magie kim loai phai & trang thai khi va phai dwoc van chuyén di, khding c6
kha n&ng tham gia phan &ng ngwoc chiéu, vi vay quy trinh Pidgeon duworc thwe hién & khoang nhiét
do trén nhiét dé bay hoi clia Mg (trong khoang ttr 1100 - 1300°C) va dung méi tredng chan khéng
dé hat magie thanh pham ra khéi viing phan &ng va duoc két tu tai mét vang khac.

Trong qué trinh hoan nguyén sét trong hop chét ferrosilic chi I “khan gid“. khdng tham gia
phan (rng.

Trwée khi thwe hién hoan nguyén dolomit dworc nung dé khtr ddng thdi cacbondioxyt va nwérc.
Sau khi nung thanh phan chinh clia quing 1a MgO va CaO. Dolomit qua nung dwoc nghién tron véi
ferrosilic, bd sung moét lwong nhé chat xuc tac. HAn hop dwoc ép thanh vién dé tang dién tich tiép
xUc gitra cac chat tham gia phan (rng. Cac vién hén hop duoc dat vao ndi 16. Nbi 16 dwoc hut chan
khong lién tuc trong subt chu ky hoan nguyén. Cé thé st dung 16 dét khi, than hodc 16 dién,...

San pham clia quy trinh hoan nguyén 1a Mg dang khi va ba (2Ca0.SiO: + Fe). Magie dang
khi dwoc két tu & ving lam mat cdia ndi thép. Quy trinh Pidgeon thyc hién theo mé. Theo quy trinh
nay, magie dwoc két tu tlr pha khi nén dé sach kha cao.

Sau hoan nguyén san phdm duoc ndu chay va khir tap chat dé nang cao do tinh khiét.

Phan &¥ng hoan nguyén nhiét kim téa nhiét rat Ion. (~ AH khoang 209kJ mol Mg), vi vay, viéc
cung cap nhiét, tiép tuc cho dén khi dat dwoc san pham thwe chét la da dwoc thue hién trong che
do tw duy tri, khdng can cép thém nhiét [3]. Nho thé khi 4p dung cho céc 16 cdng nghiép viéc cap
nhiét cé thé dwoc han ché.

Theo cac nha nghién ctru Canada [4], phwong phap Pidgeon khong tiét kiem nang lwong hon
s0 v&i phuong phap dién phan nhwng vén dau tw cho mét tAn Mg thap hon nhiéu va magie thu dwoc
c6 do sach cao hon.

3. Thwe nghiém
3.1. Nguyén vat liéu

Dolomit dugrc co ngudn géc tir Thanh hoa, thanh phan chinh 1a (Ca,Mg)COs. Bang két qua phan
tich thanh phan héa hoc ham lwgng MgO va CaO trwdc khi nung dwoc thé hién & trong Bang 1.
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Béang 1. Thanh phan dolomit trwéc khi nung Béang 2. Thanh phan dolomit sau khi nung
Thanh phan MgO CaO Thanh phan MgO CaO
23,12 33,04 37,28 54,80

Fero silic c6 thanh phan 72% Si do Céng ty Manh Hung cung cép, dwoc nghién véi kich thuwéc
150pm. Chét xuc tac CaF-.

Trwéde khi tién hanh hoan nguyén, dolomit dwoc nung trong 05h & 1000°C. Sau khi nung
dolomit c6 thanh phan nhw trong bang 02. Dolomit sau nung dwoc phdi liéu véi ferosilic va chét xdc
tac theo thanh phan dinh trwéc cho cac mé nung: Mé 1: 20% fero silic; Mé& 2: 30% fero silic; Mé 3:
40% fero silic; Mé& 4: 50% fero silic so v&i dolomit. Cac mé déu co thanh phan chét xdc tac 1a 3%.

Hén hop dwoc nghién tron va ép thanh vién. Kich thwéc vién 1a: $12, h10, lwc ép la 30KN.
3.2. Thiét bi hoan nguyén

Lo dién tré co bd phan khdng ché nhiét tw déng, (cac phan t& nung la day molipden). N6i 16
lao ong thép khong gi 316 (65mm ID va dai 480mm) (con goi la ong hoan nguyén) duoc dat bén trong
16. Ong hoan nguyén co ctra thoat khi dwoc két ndi v&i hé thong chan khéng va khi tro. Hé thdng
chan khéng bao gdm mét may bom chan khoéng, dau do ap suét, ngoai ra con ddng hd do nhiét do.
Viéc do ap suét va nhiét do dwoc ghi lai trong subt quy trinh hoan nguyén. Vung gan clra ra cta nobi
16 dwoc 1am mat d& Mg c6é thé két tu tai d6. O vang lam mat, nwéc dwoc dwa vao va dan ra lién tuc
dé nhiét do dat dwoc khi do & phia ngoai ndm trong khodng 300 - 400°C (Hinh 1) .

1: Cap nhiét;
2: Ong chan khéng;
2. 3: Ong nwéc vao, ra;
| \‘ 4: Ao nuéc lam mat;
\\ . 5: Vung duwoc lam mat;
; 6: Noi 16;
s 7: Vién hén hop hoan nguyén;
? 8: V4 Io;
9: Dau khi ra.

Hinh 1. So’ dé thiét bi hoan nguyén [5]
3.3. Quy trinh hoan nguyén

Dé xac dinh anh hwéng cta thanh phan dén hiéu suét hoan nguyén, cac mé co thanh phan
dinh trwdc khac nhau dwgc hoan nguyén tai cuing mét nhiét d: 1200°C.

DPé xéac dinh anh huéng cha nhiét d6 dén hiéu suét hoan nguyén, tirtng mé dwoc nung hoan
nguyén tai cac nhiét dé khac nhau: 1000; 1100; 1200 va 1300°C.

CAc vién hén hop dwoc xép vao 10, déng 16, d&t chan khong 500 - 700Pa, theo ddi cac théng
s6 do ap suat. Sau khi kiém tra mirc d6 ro ri, 16 dwoc nung néng téi 300°C, gitr & nhiét dd nay trong
20 phut dé khr hoi nwéc. Nung tiép dén 700°C, gitr & 700°C trong vong 2 gi® dé tiép tuc dudi do
4m du va hoéc carbon dioxit cé thé con trong cac chat tham gia phan ng va dé déng déu nhiét do.
Sau d6 tang t&i nhiét dd hoan nguyén, gitr & nhiét dd do lién tuc trong 2 gier. Khi qua trinh két thuc,
tat 10, thdi khi Ar cho dén khi 16 nguéi.

4. Két qua

Thanh phan cac mau dau vao va két qua dwoc phan tich tai trung tam phan tich VILAS143,
vién Khoa hoc va Céng nghé Mé va Luyén kim.
4.1. Thanh phan quang dolomit sau nung

Két qua phan tich quéng dolomit Thanh héa sau sau khi nung & 1000°C, trong 5 gid.

Sau khi nung & 1000°C trong 5 gi, do khi CO2 bi dudi ra khdi hén hop. Sau khi nung, ham
lwgng cac oxyt magie MgO va oxyt canxi CaO tang lén ro rét (Bang 2). Dolomit qua nung dwoc
nghién trdn cling v&i frosilic, chat xdc tac theo ty 1é va ép thanh vién nhw Hinh 2.
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Hinh 2. Vién hén hop trwéc khi hoan nguyén Hinh 3. Vién hén hop sau khi hoan nguyén (ba)
4.2. Két qua hoan nguyén

Sau khi hoan nguyén, khi kim loai Mg bay hoi (tao nén cac 16 rd trén cac vién ba (Hinh 3), Mg
kim loai két tu tai 3 ving: O phan lam mat ctia néi hoan nguyén, mot phan dinh vao twdng 10, mét
phan dong lai gitra cac banh. Mg tinh khiét dwoc lay ra & dang cuc (phan dinh vao twéng 16 khi lay
ra dé béc chay), dwoc 1y mau phan tich, phan con lai dwoc bao quan trong dau.

Hiéu suét ciia qué trinh hoan nguyén dwoc tinh theo céng thirc: E . Trong d6:

a la lwgng MgO trong vién nguyén liéu béng tich ctia %MgO trong vién hdn hop (Hinh 1) nhan
v&i khéi lwong vién nguyén liéu. Con B 1a lweng MgO trong vién ba (Hinh 3) la tich ctia %MgO trong
vién ba nhan véi khdi lwong vién ba.

Hinh 4 miéu t& &nh hwéng cla ty & ferosilic dén hiéu suat hoan nguyén khi hoan nguyén &
nhiét dé 1200°C. Qua dd thj cho thdy hiéu suét hoan nguyén dat tot nhat 1a 84% twong (ng v6i
thanh ferosilic la 30%. Két qua phan tich ham lwong Mg trong san pham (rng vé&i mé cé ty |é ferosic
néi trén la 94,3%. Néu cdn ct vao phuwong trinh phan (ng thi khi can bang 2 phan ti oxyt phirc
(Ca0.MgO) phan (rng hét v&i mét nguyén tlr Si. Tinh sb liéu theo bang tuan hoan thi 188g oxyt kép
289gSi (38g ferosilic), nghta la lwong ferosilici can bang la khoang 20%. Khi tang lwong ferosilic, hiéu
suat phan tng tang 1én. Tuy nhién néu lwong Si qua du thira, c6 kha ndng tao nén MgSiOs lam
lwong gidm lwong Mg thu hdi, tao khé khan trong viéc di chuyén san phdm va tbc dé phan ng giam,
hiéu suat thu hoi giam. Néu lwong Si dw thiva thi chi yéu nam lai trong ba.

Hiéu suét (%)

% Hiéu suat hoan nguyén (%) %
100 90
%0 /\ 85
80
60
75
40 70
20 65
% FeSi2
0 60 oC
20 30 40 50 1000 1100 1200 1300 1400
Hinh 4. Anh hwéng cua ty Ié ferosilic dén Hinh 5. Anh hwéng cda nhiét d6 dén hiéu suét
hiéu suat hoan nguyén hoan nguyén

Hinh 5 Ia biéu d& mé t& anh huéng cta nhiét d6 dén hiéu suit hoan nguyén cho mé hoan
nguyén 30% ferosilic. C6 thé thay réng khi tang nhiét do hoan nguyén hiéu suét hoan nguyén tang lén.
Néu nhw & nhiét dd 1000°C hiéu suét hoan nguyén chi dat khodng 70% thi khi hoan nguyén & 1200°C
hiéu suat dat dwoc la 84% va 6n dinh khi tiép tuc ting nhiét do. Nhw da phan tich & phan mé dau,
phan trng hoan nguyén cé thé xay ra & nhiét dd thdp hon nhuwng qua trinh hoan nguyén chi xay ra cé
hiéu qué khi nhiét dé Ién hon nhiét dd bay hoi cia Mg (1080°C). Nhiét dé cang téng thi tbc d6 di chuyén
clia Mg cang tang nén phan (rng xay ra cang thuan loi cho dén khi phan (ng 6n dinh

Sau khi hoan nguyén, magie dwoc ndu lai, khi tap chat dé nang cao dé tinh khiét bang MgCl..
MAu sau khi tinh luyén cé ham lwong 98,80% Mg.
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5. Két luan

St dung phwong phap Pidgeon v&i chat hoan nguyén la ferosilic 72% la phu hop dé san xuét
Magie tr quang Dolomit Thanh Héa. Ché d6 nung quang trwdc khi hoan nguyén la 1000°C trong 5
gi®. Ché dé hoan nguyén la 1200°C trong 4 gi¢ trong chén khéng.

Két qua hoan nguyén dat tot nhat hiéu suét hoan nguyén la 84%, lwong Mg 94,30% (rng v&i
Iwgng ferosilic so v&i dolomit 1a 30%. D6 sach clia magie sau hoan nguyén la 94,30%, sau khi tinh
luyén v&i MgCl2 1a 98,80%.
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VE MOT LOP CAC DAY SO NGUYEN BI CHAN
ON A CLASS OF BOUNDED INTEGER SEQUENCES
HOANG VAN HUNG
Khoa Co s¢ Co ban, Trirong DHHH Viét Nam
Tém tit
Tac gia chimg minh tinh bi chan ctia mot I6p cac day sb nguyén va duwa ra cac ép dung
trong ly thuyét ddy so, phwong trinh sai phén.
Tte khéa: D3y sé nguyén, tinh bj chdn, sw héi tu, phwong trinh sai phan.
Abstract

The author proved the boundedness of some integer sequences and showed several
applications in theory of number sequences, difference equation theory.

Keywords: Integer sequence, boundedness, convergence, difference equation.

1. Datvan dé

Mot day sb nguyén |a mot day s6 ma tat ca cac phan t& cla né déu la cac sbé nguyén. Nhiéu
day sbé nguyén quan trong la nghiém cla cac phwong trinh sai phan (vi du: day Fibonacci, day
Lucas, xem [2], [3]). Vi vay, mot dAu hiéu bj chan hoac hoi tu doi voi cac day sd nguyén co thé
&ng dung dé gidi mot sé bai toan trong ly thuyét cac day sé, nghién clru nghiém nguyén ctia cac
phwong trinh sai phan.

2. Két qua chinh

Duai day, voi hai vec to (le Yis Zl)! (sz Y2, 22) € R3’ ky hiéu: (X11 Yi» 21) < (X21 Ya, Zz)

nghiala x, <x,,y,<v,,z, <z,. Két qua chinh cla bai bao la cac dinh ly sau:

Pinh ly 1: Gid s F(x,y,z) la ham thyc ba bién dwoc xac dinh vé&i moi gia tri nguyén clta
X,Y,Z va cé céc tinh chét:

i) Ton tai cac sé thuc A, B (A < B) va s6 nguyén dwong a, sao cho:

F(a,a,—a) < A va F(—a,—a,a) > B v&i moi sé nguyén a > a,;

i) F(a,b,c)<F(a,,b,,c,)

khi a,,a,,b,,b,,c,,c, & cac sb nguyén thdéa mén: (a,,b,,c,) < (a,,b,,c,) -

Khi d6, néu day sb nguyén {Xn }::1 thda man bat dang thirc kép:
A = F(Xn ’ Xn+l7 Xn+2) = B (1)
véi moi gia tri nguyén dwong dd I1&n cta chi sb n, thi tAt cd cac phan tir cla day {Xn }:]o:

(ngoai trir mot sb hiru han phan tér) déu nam trong khoang (-a,,a,)- Néu a, =1thi day {Xn }::1
hai tu vé 0. o

Deé chirng minh dinh ly 1 ching ta can bo de: )

Bo deé: Gid si F(X,Y,z) la ham ba bién cé céc tinh chat i)-ii) trong dinh Iy 1. Khi do:

Néu x,y,k (k > a,) & cacsbnguyénthdaman F(x,y,—k) > A thi max{x,y}>k+1;Néu
x, v,k (k = a,) la cac sb nguyén thda man F(x,y,k) <Bthi min{x,y}<—k—1.

Chtrng minh. Dung ly luén phan chirng.

Gia st trai lai rang ton tai cac sO nguyén x,y, k (k = a,) théa man F(x,y,—k)> A nhung
max{x,y}<k+1. Vi X,Yla cac sb nguyén nén ta c6 x <k, y <k. Tir tinh chat ii) va tinh chét i)
cla ham F(x,y, z) suy ra:

F(x, y,—kK) < F(k,k,—k) < A.

Mau thuén. Vay phai c6 max{x, y}=>k+1. Khang dinh con lai dwoc chirng minh tuvong tw
bang Iy luan phan chirng va st dung cac tinh chat ctia ham F(x,y,z) .

Chirng minh dinh ly 1
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Gid sir tréi lai ring day {X, |, c6 v6 s6 phan t& x, théa man X, =8, . Khi d6, véi moi s
nguyén duong n 1&n tay ¥, ludn tim dwoc sb nguyén dwong m, > n sao cho ‘Xm ‘2 a,. Néu can,

:]Ozl , ta c6 thé xem (1) dwoc thda

b6 di mot sé (hiru han) ddi I6n cac phan tir dAu tién clia day {X, |
man véi moi N>1. Gia st n>1 la sb sao cho|Xn+2| =k>a,.Néu x__ =k, thi p dung (1) ta co:

F(X,.X,,.K)<B 2

Tir (2) va bd dé ta suy ra min{x,, x,,,} < —k —1.

Néu x_,, = —k, thi ap dung (1) ta co:

F(Xni Xn+1’_k) = A (3)

T (3) va bb dé ta Suy ra max{xn , Xn+1}2 k+1.

Téng hop cac két qud nhan dwoc trong Iy luan & trén ta suy ra néu |Xn+2| =k> a, thi
maxﬂxn|,|xn+l|}2k+1. N6i cach khac, néulX;|>a, (M>3)thi it nhat mot trong hai s cta day
{Xn }:Zldu’ng ngay trwdc x_ sé co trj tuyét dbi > |Xm| +1>4a,+1.

pat L= maxﬂx1|,|x2|,|x3|}. Goi n, la s6 nguyén dwong sao cho n, > 2L +3 Va m=>n, 1a
s6 sao cho |Xm| >, .Tikétluan vira nhan dwoc suy ra rang it nhat mot trong 3 s6 |Xl|,|X2|,|X3| sé

m-—2 2L+1
>a, +

khong bé hon |x, |+ > ag+ L > L =max{x,||[%,|,|x|}- Mau thuan. vay day

{Xn }::1 khong thé c6 vo s6 phantlr x_théa man |Xn| > 8,.Néu a, =1 thi mot day sb nguyén {Xn }::1
chi ¢ mét s6 hivu han cac phan tir théa man |Xn| >1 r6 rang phai hoi tu v& 0. Binh ly dwoc chirng
minh hoan toan.

Dinh Iy 2: Gia s ham F(x,y,z) vaday {X,}", théa mén tit ca cac didu kién trong dinh

ly 1. Véi a, =2, day {Xn }:0:1 s& hoi tu vé 0 néu ham F(x,y,z) thdéa man thém cac diéu kién
sau: ,

a) F(a,a,—a) < A v&imoi so nguyén dvong a <[1,a,) ;

b) F(—a,—a,a+1)> B V&i moisd nguyén a <[0,a, —1] -

Chirng minh. Khéng gidm téng quat, ta c6 thé xem diéu kién (1) trong dinh ly 1 dwoc théa
man v&i moi N21. Ly luan twong tw nhw trong chirng minh bd dé suy ra rang, néu ham F(x, y, z)
c6 tinh chét ii) va déy {X, |, théa man diéu kién (1) trong dinh Iy 1, ddng thor day {X, |, chira vé

han phan t&r nhan gid tri —a voi a 1a sb nguyén dwong théa man F(a, a,—a) < A thi day {Xn }:Ozl

cling sé& chitra v6 han phan tr nhan gia tri > a +1. Tw d6 suy ra néu ham F(x, y, z) théa mén thém
diéu kién a) thi day {X, |-, khéng thé chtra vé han phan t nhan gia tri — (a, — 1) , bdi vi theo dinh

ly 1 day {X, |-, chi c6 khong qua mot sé hivu han phan tir x, c6|X,|> 8. Tir két luan nay va két
luan ctia dinh ly 1 suy ra ton tai sé nguyén duwong n, sao cho:
X, >—(a, —1) +1=—a, +2 VOIimoi n>n, (4)
Tw diéu kién b) ta c6 F(—a, +2,—a, + 2,a, —1) > B . Do do, tir (4) va tinh chét i) cia ham
F(x,y,z) (xemdinh ly 1) suy ra:
F(X,, X,1.8,—D>B (vVn=n,)

Do diéu kién (1) dat 1én ddy {X, |-, va tinh chat i) cia ham F(x,y,z) ta suy ra:
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Xpp S8y —2 (Vvn=n,).
Vay: —a,+2<x,<a,—2 (Vvn=n,=n, +2)-
Bay giv gid st a, —k =1 (kla sé nguyén dwong > 2 ) va ta da chirng minh dwoc rang ton
tai s0 nguyén dwong n, sao cho:
—a,+k=<x,<a,—k (VYn=n,) (5)
B4t déng thirc (5) c6 nghia la day {Xn }:=1 chi c6 khdng qua mét sé hiru han cac phan t&r co
gia tri tuyét doi > a, —k +1. Do dieu kién a) ta c6 F(a, —k,a, —k,—a, + k) < A. St dung ly luén

nhw trong chirng minh bé dé va bat déng thirc (5) ta suy ra rang day {Xn }::1 khong thé c6 vé han

phan t& v&i gid tri bang — (a, — k) = —a, + k -Thwc vay, néu tréi lai, day {Xn }::lsé chtra vo han
phantlr x> a, —k +1, mau thuéin v&i (5). Twr két luan vira nhan dugc va (5) suy ra ton tai sb nguyén

dwong n; 2N, sao cho:

—a,+k+1<x, (vn>n,) (6)
Vi a, —k =1, tir diéu kién b) dat Ién ham F(x,y, z) ta co:
F(—a, +k+1—-a,+k+1a,—k)>B (7)
Dung tinh chét ii) cia ham F(x,y, z) va céac bat déng thire (6),(7) suy ra:
F(anxn+l’a0_k)>B (vnznk) (8)
DO F(x,, X1, X,,,) < B, t (8) va tinh chat ii) ciia ham F(x,y,z) suy ra phai co:
X, <8 —k-1 (Vnxn,) 9)
T (6) va (9) ta nhédn dwoc:
—a,+k+1<x <a,-k-1 (vn>n_, =n +2) (10)

Nhw vay, v&i cac gia thiét ciia dinh ly 2, bang phép quy nap theo k ta da chirng minh duoc
rang, néua, —k =1 thi day {Xn }:zlchi c6 khéng qua mét sé hiru han phan t&r thda man bat dang
thire [X,| > k.

N6i cach khac, x = 0 Vi n di 1on. Diéu nay tvong dwong voi khang dinh lim x, =0.

n—o0

3. Vi du ap dung

Céac dinh ly vira dugc chirng minh & trén c6 thé dwoc ap dung dé chirng minh mét s6 khang
dinh trong ly thuyét day so va ly thuyét cac phwong trinh sai phan.

Vi du 1: (xem [1]) Chirng minh r&ng néu day sb nguyén {Xn }:zlthéa man bat déng thuc:

0<x,+7X,, +10x%x,,, <9 (vVn=1

thi ton tai s6 nguyén duong n, sao cho x_ = 0Vv&imoi n>n,.

Giai. Dat F(x,y,z) =x+7y+10z V6i A=0,B =9,a, =5 ham F(x, y, z) thda man tit ca
céc diéu kién cla dinh ly 2.

Thuc vay, véimoisé nguyén a >1ltacoé: F(a,a—a)=-2a<-2<0.

V&i moi sb nguyén a > 5ta co: F(-a,—a,a)=2a>10>9.

Véi a € {0,1,2,3,4} ta co: F(-a,—a,a+1)=2a+10>10>9.

Ham F(x,y,z)=Xx+7y+10z rd rang c6 tinh chat ii) trong dinh ly 1. Vay moi diéu kién cla

dinh ly 2 dwoc thda man.Theo két luan cta dinh Iy 2 day s nguyén {xn }::1 hoi tu vé khong. Diéu

nay twong dwong véi khang dinh cla bai toan.
Vidu 2: Giastr o, 3,7,M lacéc sodwongthéaméan 0<M <y—a—f3,
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F(X,Y,2)=ox+ fy+yz va {Xn }:O:l,{yn}:zl la hai day s6 nguyén. Néu ton tai s6 nguyén
duwong n, sao cho voimoi n > n, 6 bat dang thirc:

|F(Xn ! Xn+11 Xn+2) - I:(yn ! yn+1’ yn+2)| < M (11)
thi x_ =y, v&i moi sé nguyén dwong n da 1on.
Chirng minh. Pat z_ = x_—y,_. Batdang thirc (11) twong duwong voi bat dang thire kép:
—M <F(z,,2,,1:2Z,.2) =M (12)
Bat dang thirc (12) twong (rng véi diéu kién (1) (xem dinh ly 1) véi A=—M,B =M . Dé thay
ham F(x,y,z) = ax+ fy +jz co tinh chat ii) trong dinh Iy 1. Mat khac, ta co:
F(a,a—a)=(a+f-y)a<-Ma<-M (Vax])

F(-a—a,a)=(y—a—-p)a>Ma>M (va>1)

Vay ham F(x,y,z) ciing co tinh chét i) trong dinh Iy 1 v&i A=—M,B=M ,a, =1- Theo
kétluan cla dinh ly 1, tacd z_ =0 <> x, = y, V&i moi s6 nguyén duongndu lon.

Nhan xét: Ta n6i mot phwong trinh sai phan nao dé cé nghiém nguyén néu tdn tai mot day
sb nguyén {Xn }:thhc’)a man phwong trinh ndy v&i moinnguyén dwong. Vi du 2 ching té rang
nghiém nguyén (néu cé) cla phwong trinh sai phan dang ax, + X ..+ ., =r(n) ) (e, B,y
thda man cac diéu kién trong vi du 2) kha “don doc” khi r(n) chju nhiéu loan nhd. Thyc vay, gia st

phwong trinh (*) c6 nghiém nguyén {X: }:;1. Khi d6, tir két luan cla vi du 2 c6 thé suy ra réng, néu
rr(n) 1a ham thyc cia d6i sé nguyén duong n thda man bat dang thic
|r1(n)—r(n)| <M <y—a—/f véi moi n @l l6n va tap hop {n:r(n)=r,(n)} vé han thi phrong
tinh ax, + B, + 1%, = r,(n) khong thé cé nghiém nguyén.

Vi du 3: Gid st f 1a anh xa tir tap cac sb nguyén duwong N* vao tap cac sb nguyén Z. Cac sb
a, 5,7, M duoc gia thiét nhw trong vi du 2. Néu ton tai s6 nguyén dwong n, sao cho voi moi n>n,
ta co:

lof () + B (n+1) + f (N+2)—(a+ S+7)n—B-2y|<M (13)

thi tén tai mot tap con hiu han A cia N* sao cho thu hep ctia f trén N*\A 14 anh xa déng nhét.

Chirng minh. Dat x = f(n),y, =n (YN €N, F(X,Y,2) =ax+ £y +z . Khi d6 bat dang
thirc (13) chinh Ia bat dang thire (11) trong vi du 2. Theo két luan trong vi du 2, ta phai cé f(n)=n
v&i moi s6 nguyén dwong n da Ion. Diéu nay twong dwong véi khang dinh can chirng minh.
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KINH TE - XA HOI

THUC THI CAC BIEN PHAP BAO DAM AN NINH HANG HAI CUA UC
VA KINH NGHIEM CHO VIET NAM
ENFORCE MEASURES TO ENSURE MARITIME SECURITY OF AUSTRALIA
AND EXPERIENCE FOR VIETNAM

LUONG THI KIM DUNG
Khoa Hang hai, Trirong DHHH Viét Nam
Tom tat
La mét quéc gia bi de doa béi nhiéu hiém hoa an ninh, nhung trong thoi gian qua, Uc da
thuc thi mét hé théng céc bién phap hiu hiéu nhdm bdo dam an ninh hang héi quéc gia.
Théng qua viéc phén tich, nghién ctru céc bién phép bdo dém an ninh hang hai cia Uc,
tac giad bai bdo mong mudn sé gép phan goi y cho cac nha hoach dinh chinh sach Viét
Nam c¢6 nhiing kinh nghiém quy trong qua trinh xdy dwng va thuc thi cac bién phap bao
dam an ninh Hang hai cda Viét Nam.
Twr khéa: Hiém hoa, an ninh hang héi, Uc.
Astract

As a country threatened by many security threats, in recent years, Australia has

implemented a system of effective measures to ensure national maritime security.

Through the analysis and research of Australia’s maritime security measures, the paper's

author wishes to suggesting for Viethamese policy makers have valuable experiences in

the construction process and enforce measures to ensure maritime security of Vietnam.

Keywords: Threats, maritime security, Australia.
1. Pat van dé

Trong tién trinh hdi nhap kinh té quoc té, nganh hang hai dong goép vai trd quan trong cho sw
phét trién kinh té dat nuwéc, tirng bwédc khéng dinh vi thé clia mét nganh kinh té mii nhon giup Viét
Nam “hwéng ra bién, 1am giau t bién”. B&o d&m an ninh cho sw phat trién cia nganh hang hai da
tré thanh mot phan chién lwgc cta chinh sach an ninh hang hai qubc gia. Tuy nhién, an ninh hang
hai Viét Nam hién dang bi de doa b&i nhiéu hiém hoa, cé thé ké dén nhw trém cép vat, pha hoai, tiép
can cac khu vic cdm tai cang, cuép bién khu viec Dong Nam A, van chuyén trai phép ma tdy bang
dwdng bién, khiing bé hang hai. Bén canh do, nhirng tranh chap chi quyén tai bién Déng dang ndi
lén tao nguy co bién thanh xung dét "néng", de doa truc tiép dén méi trwong an ninh, hoa binh va
on dinh trong khu vire. Trung Quéc tuyén bb chd quyén déi véi hon 80% dién tich bién Dong, tién
hanh hoat déng tuan tra, khdo sat, ngén tr& cac nwéc trong dé co Viét Nam khac khai thac tai
nguyén. Cung véi do 1a viéc hién dai hoéa hai quan, cai tao cac bai da can thudc quan déo Trudng
Sa cla Viét Nam do Trung quéc chiém gii trai phép dé xay dwng dudng béng, can clr quan su phuc
vu y db kiém soat tuyén hang hai quan trong trong khu vire. Nhan thirc dwoc tm quan trong cla
bao d&m an ninh hang hai, Viét Nam ngay tir rdt sém da gia nhap nhiéu cong wéc qubc té vé an
ninh hang hai, dac biét phai ké dén 1a B6 luat qudc té vé& an ninh tau va bén cang (ISPS code).Bd
luat hang hai Viéet Nam ndm 2015 ciing da bd sung thém hai didu luat vé an ninh tau bién va cang
bién nhung Chinh ph hién chwa ban hanh dwoc Nghi dinh vé an ninh hang hai. Mot s6 van ban quy
pham phap luat v& an ninh hang hai con bat cap, chéng chéo, mau thudn, gay kho khan trong thuc
tién thi hanh. Viéc phéi két hop gitra cac co quan thye thi phap luat vé an ninh hang hai chwa thuc
sy hiéu qua.

La mot qudc gia ma an ninh hang hai ciing bi de doa b&i nhiéu hiém hoa, nhwng trong thoi gian
qua, Uc d3 trién khai 4p dung nhiéu bién phap tang cuéng an ninh hivu hiéu dé gidm thiéu téi murc
thap nhat cac rdi ro. Vi vay, nghién ctu qua trinh thwe thi cac bién phap bao dam an ninh hang hai
ctia Uc sé gdép phan quan trong gitp Viét Nam cé dwoc nhirng kinh nghiém quy bau cho bao dam
tang cwdng an ninh hang hai Viét Nam.

2. Cac hiém hoa de doa an ninh hang hai Uc

Nam biét lap v&i cac chau luc khac, Uc dwoc bao boc béi hai Dai dwong I&n la Thai Binh
Dwong va An Do Dwong. An ninh hang hai ctia Uc bj de doa béi nhiéu hiém hoa, dac biét phai ké
den la:

Tap chi Khoa hoc Céng nghé Hang hai S6 54 - 4/2018 85



CHAO MUNG NGAY THANH LAP TRUONG 01/4/2018

2.1. Di cw bat hop phép

Do d4t dai rong Ion, dan cu thwa thét, thiéu ngudn lao déng cho cac nganh kinh té nén chinh
sach nhap cw cta Uc twong dbi 1dng so véi mot sd quéce gia khac nhw My, Nhat, Tay Au,... Do do,
hang nam c6 rat nhiéu vu di cw bat hop phap bang thuyén tir khu vure gidp ranh véi ving bién cua
Indonesia vao Uc. Ho |a nhitng cw dan dén tir cac qubc gia Trung Bong nhw Syry, Iraq, Apganixtan,
cé biét cé ca Viét Nam, dwoc cac td chirc budn ngwdi qudc té méi gidi, dan dat nham nhap canh trai
phép vao Uc bang dwéng bién.
2.2. Ddnh bat, khai thdc thdy hai sén tréi phép

Vung bién nuwéc Uc trai dai tir vi tuyén 02-00S xudng phia Nam ban cau, ti kinh dd 075E dén
kinh d6 163E, v&i trl lwgng hai san Ion, tré thanh khu vic hap dan cac tau danh bat trom, chi yéu
dén tir cac qubc gia chau A nhw Trung Quéc, Dai Loan, Han Quoc Nhat Ban [1] Nan danh bat trai
phép (dac biét la san bat ca voi) khoéng chi lam suy gidm nguon tai nguyén bién, pha hoai sw can
bang hé sinh thai bién ma con de doa dén an ninh hang hai cta Uc.

2.3. Ngwoi trén theo tau va thuyén vién bé tron khi tau cap cang

Hai quan Uc da ghi nhan nhiéu vu nguoi trbn theo tau dén tir cac quoc gia vung Trung Bong
vao Uc. Dac biét, trong nhiéu ndm nay, rat nhiéu thuyén vién nwéc ngoai dén tir cac quoc gia An
Do, Bangladesh, Srilanca, Philippines, Viét Nam, Trung Quéc,... bd trdn lén be khi tau cia ho cap
cang Uc. Do dia ban rat rong 1&n, cling véi viéc c6 nhiéu cong dE‘)ng dan cu sinh sbng nén viéc truy
bat nhirng dbi twong nay hét sirc kho khan.

2.4. Buén lau ma tiay bang dwong bién

Do déc diém la quéc gia dai dwong nén viéc van chuyén ma tay vao Uc chi cé thé bang duwong
bién va dwdng hang khong. Tha doan clia cac t& chtrc budn lau ma tay rat da dang, ttr viéc tra tron vao
trong cac hang hoéa nhap khau bang dwdng bién, dén cét giéu ma tly trong cac két chira nwéc dan, két
chira nhién ligu trén tau hay thué nhirng thuyén vién kém hiéu biét mang Ién tau,... Tinh vi hon cac déi
twong con han mot hép kim loai rong trén day clia phia ngoai than tau, roi dat ma tuy dwoc boc kin nuwéc
vao trong hop kim loai do, van chuyen long vong qua nhiéu québc gia réi méi vao Uc. Khi dén cang, cac
dbi twong bé tri nguoi nhai lan xuong va Iay ma tay ra. Hai quan Uc bang nghiép vu ctia minh da phat
hién va bt gitr nhiéu vu budn ban, van chuyén ma tdy vao Uc theo hinh thirc trén.

2.5. Chét thai tte cdc tau nhap canh vao Uc

Do nén kinh té ch yéu dwa vao viéc xuét khdu san phadm néng nghiép va nguyén liéu thé nén
hang nam, c6 rat nhiéu tau bién, chd yéu la tau c& Ion va siéu I6n (Cape size, Panamax size) dén
Uc dé chuyén ché hang héa xuét khau. Cac tau nay mang theo mét lvong 16n nuwéc dén tau, duoc
thai ra khi nhan hang tai cac cang ctia Uc, cung véi d6 la chét thai sinh hoat, rac thai, dau can thai
ra tlr tau, c6 nguy co' lam 6 nhiém ving nwéc cang bién, pha hay hé sinh thai méi trudng bién néu
khong duoc kiém soat chat ché. Bén canh dé 1a nguy co gay 6 nhiém tran dau do hé théng phan ly
dau - nwéc cla tau bi hw hong hodc lam viéc khong hiéu qua hay nguy co 6 nhiém do tau khéng
dam bao diéu kién vé sinh can thiét c6 thé de doa t&i an ninh méi trwong bién.

2.6. Cdc nguy co khac

Nuwéc Uc nam phia Déng nam Chau A, phia Bac va Tay Béc giap véi cac quéc gia nhw
Solomon Papua New Guinea, Timor Leste va Indonesia - vbn 14 cac nwéc dang phat trién hodc kém
phét trién nén tranh chép cha quyen va quyén chd quyén trén bién gira cac quoc gia c6 thé 1a nguy
co de doa dén an ninh hang hai ctia Uc. Cwép bién, cac hanh vi bao lwc trén bién va khung b hang
hai cling dwoc coi la nhirng hiém hoa tiém tang [2]. Tuy nhién, do d&c thu cac cang bién & Uc da sé
dung dé xuét nguyén liéu thé, can dod sau 16n cho tau siéu trwdng ra vao thuan tién, do dé cac cang
bién hau hét dwoc bb tri trén nhitng Terminal nhé ra bién nén viéc kiém soat nguwoi ra, vao cang
twong dbi d& dang. Ngoai ra, cac ciu cang hau hét dwoc I&p dat camera an ninh (CCTV) nén chuwa
ghi nhan mét trudng hop khiing bb hoac pha hoai nao xay ra.
3. Cac bién phap dam bao an ninh hang hai trén viing bién va cac cang bién cta Uc
3.1. Thiét I1ap hé théng giam sat tir xa (MASTREP)

Dé kiém soat tir xa mot cach c6 hé thdng tat ca cac tau vao Uc, chinh quyén hanh chinh nwéc
Uc da thong qua B6 Luat Hang hai nam 2012 bat budc tat ca cac tau nwdc ngoai ra vao nuwéc Uc va
tat ca cac tau cta Uc khi hanh trinh trong vung gi¢i han béi MASTREP. MASTREP (Modernised
Australian Ship Tracking and Reporting System) |a sw ké thira va phét trién ciia hé théng AUSREP
(Australia Ship Reporting System) trwéc day. Sau khi hé théng nhan dang tir xa LRIT ra doi, nuwéc
Uc da nhanh chéng thay thé hé théng bao cao AUSREP cii thii cong (st dung Telex) bang hé théng
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giam sat va béo céo hién dai tw dong MASTREP.MASTREP dwoc diéu hanh b&i co quan an toan
hang hai Uc AMSA (Australian Maritime Safety Agency) duéi sy dat hang cGa Trung tam phdi hop
tim kiém, ctvu nan Uc (Maritime Rescue Coodinate Center Australia) - RCC Australia. RCC Australia
trwe canh 24/7 v&i nhivng nhan vién co kinh nghiém trong linh vwe hang hai va ca hang khong.

Ving bao phi cia hé théng
MASTREP rét rong, tr diém cwc Tay
(06-00S; 075-00E) dén diém cuc Dong
(17-40S; 163-00E) xudi xuéng tan Nam
ban cau bao quanh nwéc Uc [3].

TAt ca cac tau theo quy dinh noi
trén phai glri bao cdo vj tri bang hé théng

) i AlS phu hgp véi quy dinh ctia Céng wéc
= / | { SOLAS chuwong V, diéu 19.2.4. N6i dung
i cla bao cao vi tri phai bao gom cac
“} théngtin sau: (1): S6 nhan dang; (2): Loai
61 tau; (3): Vi tri; (40: Hwéng; (5): Téc do
: tau;(6): Trang thai Hang hai; (7) Cac
MODERNISED AUSTRALIAN SHIP : thdng tin an toan hang hai cé lién quan. Vi
SYSIEM(MASIRER) ~ tri tdu dwoc cép nhét te 5 phat dén 5 gior
| Y ' tuy thudc vao vi tri cia tau. Viéc thu nhan
% 100° we we  w s| cac bao cao vitri dwoc tien hanh tw dong
thédng qua cac tram bé hodc hé théng vé
Hinh 1. Gi&i han cua MASTREP tinh. V&i hé théng MASTREP nay, nwdc
Uc c6 thé giam sat, theo déi tat ca cac

tau ra vao vuing bién ctia ho, giam thiéu viéc xam nhap trai phép, danh bat trém thiy hai san.

Tuy nhién, nhuwoc diém clta hé thdng MASTREP la chi thwc sw ¢é tac dung dbi véi cac tau co
trang bi hé thdng AIS va LRIT ma khong kiém soat dwoc cac tau thuyén nhd ché ngudi nhap cw bat
hop phap, budn lau ma tdy, danh bat thiy hai san trai phép vi loai tau thuyén nay thuéng khéng
trang bi hai thiét bi néi trén hodc cb tinh t&t chung di khi chuan bi di vao vung bién cé su kiém soat
b&i MASTREP. Bé khac phuc nhugc diém nay, Uc da thué vé tinh giam sat ctia Thuy Dién véi hai
vé tinh dja tinh, bao phd mét ving rong I&n bao trum toan b6 nwéc Ucva vung bién xung quanh. Vé
tinh giam sét két hop véi hé théng MASTREP, lyc lwgng hai quan Hoang gia va cac may bay tuan
tham da phat huy hiéu qua trong viéc chéng lai cac hiém hoa de doa an ninh trén toan bd ving bién
cta minh.

3.2. Céc bién phap kiém soat an ninh tai cdc cang bién cda Uc

Yéu céu thj thuc déi véi thuyén vién nguei nwére ngoai: Ké tir khi Bo luat quéc té vé an
ninh tau va bén cang (ISPS code) ¢6 hiéu lwc, Chinh pha Uc d4 tién hanh quan ly, giam sat thuyén
vién ngwdi nwdc ngoai nhap canh bang duéng bién vao Uc bang hinh thire yéu ciu thj thuc dbi voi
tat ca cac thuyén vién nguoi nuwéc ngoai (Crew Visa). Thi thwe nay duwoc cap béi Dai st quan hodc
Lanh sy quan Uc tai nwédc sé tai. Bang hinh thirc nay ho da loai trir bét dwoe nhivng phan tir co
nguy co hodc lién quan dén khang bé, buén lau ma tay, ...

Yéu céu cdc tau gtri cho co’ quan Di trd va Bién phong ban “danh sdch thuyén vién, hanh
khdch”: Theo B luat Hai quan nam 2015, tat ca cac tau nwéc ngoai trwdc khi vao Uc déu phai giri trwde
ban “Danh sach thuyén vién” theo méau 3B, “Danh sach hanh khach” theo méau 2B cho co’ quan Di trii va
Bién phong Uc théng qua Dai ly clia tau. Co' quan Di trd va Bién phong sé dwa vao ban danh sach nay
dé& dbi chiéu véi nhivng thdng tin ma ho cé dwoc trong hé théng may tinh nhdm phat hién va loai trir
nhirng thuyén vién, hanh khach cé lién quan dén khiing bé, budn 1au ma tdy, cac phan te bj truy na
quéc té.

Yéu cau céc tau giri cho co’ quan Di trd va bién phong ban “Bdo céo truédc khi tau dén”
Ciling nhw Ban danh sach thuyén vién, cac tau cling phai giri cho co’ quan Di tri va Bién phong cla
Uc ban “Béo céo truéc khi tau dén” (Pre-arival Report) theo mau 13 (FORM 13). B&o céo trude khi
tau dén bao gébm 3 phan:

- Phan mét 1a cac théng tin riéng cla tau nhw tén, sé hiéu, sb IMO, trong tai, tén cha tau, tén
ngwdi khai thac, ngudi thué tau, sé lwong thuyén vién, hanh khach. Trwéng hop trén tau cé ngudi
trén theo tau hay cé vii khi néng thi phai c6 to& khai riéng.
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- Phan hai 1a bao céo vé an ninh clia tau bao gébm: Sé ctia gidy chirng nhan an ninh tau (ISSC),
co quan cap gidy chirng nhan, thdi han co hiéu lwc, cdp dd an ninh hién tai tau dang ap dung, tén
clia mwoi cdng ghé maéi nhat, ngay roi cac cang dé, cap do an ninh tai cac cadng do, cac bién phap
an ninh dac biét hoac bién phap an ninh tang cwdng da ap dung tai cac cang néi trén, tau co hoat
doéng cap man tau khac trong s cac cang noi trén hay khong (néu cé thi phai khai bao chi tiét) va
cubi cung 1a danh sach bén cang ghé sap téi.

- Phan ba la bao céo vé cac gidy chirng nhan clia tau: trong doé yéu cau Thuyén trwdng cung
cép thoi han co hiéu lwc cta cac gidy chirng nhan nhw: GCN bao hiém P&I, GCN an toan két cau,
GCN an toan vé tuyén dién, GCN an toan trang thiét bi, GNC chéng 6 nhiém dau quéc t&, GCN vé
Cong woc qudc té vé ddu chuyén chd. Ngoai ra, tau bat budc phai co hai GCN cla Uc la bién lai
thué dwong bién (Marine Navigation Levy) va bién lai thué bao vé méi trwong bién (Protection of the
Sea Levy), néu tau chwa cé dai ly s& phai thay mat chi tau mua véi chi phi khodng 25.000AUD cho
loai tau Cape Size va th&i han ctia hai GCN nay chi la ba thang. Bang viéc ap dung thué dwong bién
va thué moéi treorng, Uc da tao dwoc mdt ngudn kinh phi rat Ién dé cé thé cung cép tai chinh cho cac
hoat ddng bao dadm an ninh hang hai, x& |y tai tan hang hai, bdo vé méi truéng bién.

V&i cac théng tin vé thuyén vién, hanh khach, danh sach céac cang ghé, co quan Di trd va Bién
phong Uc sé xtr ly cac thdng tin trén va sé ap dung cac bién phap an ninh phi hop. Vi du trong s6 mudi
cang tau ghé gan nhét c6 tén mét cang thudc khu vre cé nguy co buén 1au ma tiy cao nhu Colombia,
Chile, Uruguay, ... co quan Hai quan Uc c6 thé sé tién hanh soat xét tau v&i cac nghiép vu dac biét nhw
mang theo ché nghiép vu, kiém tra cac két, cho tho' 1&n kiém tra day tau dé phong viéc gidu ma tay dwéi
day tau.

Hai quan Ién tau kiém tra trwc tiép (Face to Face): D& phong ngira viéc gid mao gidy t& ho
chiéu, co quan Hai quan sé Ién tau kiém tra tung thuyén vién va so sanh véi anh trong ho chiéu,
bang hanh déng nay ho da loai trlr dwoc viéc gid mao giay t& cua cac déi twong thudc té chirc toi
pham, ma tuy, khiing b tra trén xam nhap trai phép vao Uc.

Yéu cau cdc tau nép ban khai tai san cd nhan, doé dw tri¥ cta tau, danh muc thudc tan
dworc, bia, reou, thudc I4,... Bang cach yéu cau dbi véi thuyén vién ndp cac ban ké khai nay, co
quan hai quan sé kiém tra, danh gia nguy co xay ra viéc buén lau bang duwéng bién va sé ap dung
cac bién phap can thiét nhw niém phong d6 dy triv, bia, rwou, thube 1a. Mot thuyén vién cé tai san
ca nhan, tién mat qua I&n so véi thu nhap bang lvong sé bi nghi ngd va bi kiém tra, soat xét ky
lwdng dé loai trir cac hiém hoa nhw budn lau trong d6 c6 budn lau ma tdy bang dwéong bién.

Yéu cau Thuyen tru’o'ng cung cap thong tin vé ngwoi than cua thuyén vién tai Uc: Do
hién twong bd trén cla thuyen vién tai Uc van xay ra, co quan Hai quan théng qua Dai ly yéu cau
Thuyén tru’o’ng cung cép théng tin vé méi quan hé cua thuyen vién v&i nguoi than cda ho tai Uc,
qua d6 c6 thé ap dung cac bién phap phong ngtra can thiét nhw khéng cho phép thuyén vién dé di
b&, clr nguwdi di kem giam sat.

Str dung Camera giam sét: Tai cac Cau cang, dé giam sat hoat ddng cla tau va chéng budn
lau, pha hoai, bd trén thi ngoai hé théng bao vé tai cdng cang, ho con gén cac Camera giam sat tai
céac cau tau 24/7.

Khéng cho phép thuyén vién di bé trong khu virc Cang: D& dam bao an ninh bén cang,
khi tau vao cang, S§ quan an ninh bén cang sé truc tiép hodc théng qua dai ly théng bao dén Thuyén
trwdng vé viéc thuyén vién khéng duoc phép di bo, di xe dap trong khu vwe cang vi ly do an ninh,
thuyén vién vi pham sé bi phat rat nang, tham chi truc xuét khéi Uc va cdm vinh vién khéng duoc
nhap canh vao Uc.

Yéu céu céc tau thue hién nghiém tac cdc bién phdp an ninh theo B luat ISPS: Truwéc
khi tau dén cang, chinh quyén cang sé truc tiép théng bao hoac théng qua Dai ly théng béo cho tau
vé cap d6 an ninh ap dung tai cang, qua dé tau sé phai ap dung cac bién phap an ninh thich hop
nhw kiém soat ngwdi 1én xudng, niém phong hoac khoa chéng tiép can cac khu viec han ché, ... Viéc
thwe thi cac bién phap an ninh phu hop véi cdp d6 an ninh dwoc kiém tra, danh gia bang V|ec kiém
tra hanh chinh ctia co quan an toan hang hai Uc (AMSA) ma khéng dwoc théng béo truwde.

3.3. Nhitng bai hoc kinh nghiém cho Viét Nam

Vé hé théng phép luat

Uc ban hanh Bd luat v& An ninh hang hai va bao vé bd bién nam 2003 va Quy dinh vé an ninh
hang hai va co sé ha téng cang bién 2003 nham ndi luat héa va thi hanh B luat ISPS code. Duoi
B0 luat an ninh hang hai Uc la hé thong van ban quy pham phap luat hwéng dan chi tiét vé té churc,
quan ly, dao tao, huan luyén va ché dé chinh sach dbi véi luc lwgng an ninh.
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Trong khi d6 & Viét Nam, hé thdng van ban quy pham phap luat méng, chwa xay dwng dwoc
B6 luat hay Nghij dinh ve An ninh hang hai. Hé thong van ban quy pham phap luat Viét Nam con
thiéu nhirng quy dinh vé chrc ndng, nhiém vy, quyén han cla lwc lwong an ninh cang quy ché phdi
hop hanh déng gitra cac co quan quan ly an ninh hang hai cling nhw ché tai x& ly cac hanh vi vi
pham vé& an ninh hang hai. Céng tac trién khai cac quy dinh phap luat vé an ninh hang hai con nhiéu
bt cap, vwo’ng mac trong thyc tién thi hanh. Ngoai ra cting chwa 6 chinh sach thu phi bdo dam an
ninh tai cang bién nén khéng c6 ngudn kinh ph| dé dau tw phwong tién, thiét bj cling nhw té chirc,
huén luyén nghiép vu cho lwc lwgng an ninh cang bién

Vé té chirc, quan ly an ninh hang hai

Blrng dau co quan quan ly an ninh hang hai ctia Uc 1a Cuc an ninh, tryc thuéc B6 Giao théng
van tai Uc. Cuc an ninh sé tryc tiép huéng dan cap do an ninh cho ting khu vire cang bién, t6 chirc
céac cudc dién tap cap quoc gia, ddng thoi huweng dan, phé duyét ké hoach, kich ban dién tap an ninh
cho cac khu virc cang bién.

Trong khi dé & Viét Nam hién nay, cong tac quan ly an ninh hang hai dwoc giao cho 2 Cuc
thudc Bd Giao thdng Van tai 1a Cuc Hang hai Viét Nam (c6 trach nhiém danh gia an ninh cang bién,
xay dwng ké hoach an ninh cang bién cho cac nhan vién an ninh cang bién) va Cuc Pang kiém Viét
Nam (dwoc giao nhiém vu td chirc dao tao va cp Gidy chirng nhan S§ quan an ninh tau bién va
nhan vién an ninh céng ty).

Mb hinh quan ly hién tai cGia Viét Nam thé hién nhiéu bat cap nhu:

- Viéc kiém tra duy tri hé thdng an ninh tau bién va thir hoat déng clia hé théng thiét bi an ninh
trén tau bién do Trung tdm Théng tin An ninh Hang hai thuéc Cuc Hang hai Viét Nam thuc hién; Khi
gdp sw cb khing bd déi voi tau bién, Cuc Hang hai Viét Nam chiu trach nhiém giai quyét véi tw cach
la co’ quan quan ly nha nwéc chuyén nganh con Cuc Bang kiém Viét Nam chi lam dich vu dao tao, cap
chirng chi ch khdng chiu trach nhiém gidi quyét hau qua déi véi an ninh clia tau bién & nwéc ngoai.

- Khéng thdng nhét dwoc gido trinh gidng day cho cac déi twong;

- Lang phi nguén nhan lwc dao tao vi lwc lwong gido vién phan b & ca 02 Cuc;

- Kho khan cho viéc xay dwng quy hoach bdo ddm an ninh hang hai.

Vé quan ly an ninh céang bién

Tai Uc, Trung tdm an ninh céng bién 1a co quan chuyén trach quan Iy an ninh cang bién, co
trach nhiém t6 chirc huan luyén, huéng dan cac cang Iap kich ban va trién khai dién tap theo ké
hoach cla tirng bén cang va dién tap chung toan cang, kinh phi dién tap do cac doanh nghiép thanh
vién dong gép. Trung tam an ninh cang duoc trang bi hé théng camera an ninh (CCTV) theo doi
toan bd céng bién. Hé théng nay dwoc két ndi véi hé théng VTS kiém soat hang hai clia Cang vu
hang hai, qua dé hé tro’ nhau trong viéc kiém soat hoat dong cua tau thuyén ra vao cang, hoat dong
xép d& hang héa va tinh hinh an ninh tirng khu vwc han ché.

Trong khi d6, & Viét Nam, quan Iy an ninh hang hai tai cac cu bén cang trong khu vuc déu
do chinh cac don vj quan ly, khai thac cang do xay dwng va thwc hién. Do vay, c6 sy manh mun,
Idng 180 vé mb hinh té chirc va quan ly an ninh, nhat la tai cac cadng quy md nhd, thiéu nguén nhan
lwc c6 kinh nghiém, c6 chuyén mén lién quan dén van dé an ninh hang hai, thiéu trang thiét bj, han
ché vé kinh phi khi trién khai thwc hién trong thuc té.

Vé dao tao nguén nhén lwc an ninh hang hai

Tai Uc, & mbi cang bién cé luc lwong an ninh cang v&i cac nhan vién an ninh chuyén trach,
hoat dong theo hinh thirc ban quéan sw, dwoc dao tao vé nghiép vu an ninh va dugc hwdng ché do
nhw Céng an, Bién phong cta Uc. Luc lwong nay dwoc trang bi ca n6 cao téc, 6 td va cac phwong
tién, cong cu hé tro phuc vu hoat ddng kiém soat an ninh cdng ra vao, cac bén cang va cac khu vyc
han ché. Viéc huan luyén cho cac ca nhan thwc hién nhiém vy an ninh cang bién do t6 chirc cang
va co quan quan ly an ninh hang hai phéi hop té chirc. Chwong trinh huén luyén dwoc lay tlr chuwong
trinh chuan ctia IMO cho S§ quan an ninh céng bién. Gidy chirng nhan sé dwoc cap cho cac thanh
vién hoan thanh khéa hoc. Dién tap an ninh dwoc thuc hién & cap quéc gia va cac khu vuc cang
bién cap khu vuec.

Trong khi d6, Viét Nam hién nay, viéc ddo tao cac sy quan an ninh cang bién do cac Trudng
Cao dang Hang hai | va Trwdng Cao dang nghé TP. H6 Chi Minh trwc thudc Cuc Hang hai Viét Nam
thwe hién va con nang vé mat ly thuyét. Viéc phdi hop véi Cuc A67 - Bd Cong an, va cac co quan
lién quan trong céng tac huan luyén nghiép vu bao ddm an ninh hang hai cho can bd an ninh cang
chwa dwoc trién khai thuwe hién. Cong tac td chirc dién tap tinh huéng an ninh tai cang hién nay chu
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yéu la tap trung vao codng tac phong chay chira chay va do chinh cac don vi quan ly, khai thac cang
t6 chirc thuwe hién; viéc dién tap cac tinh huéng an ninh khac chwa dworc trién khai.

Vé dau tw tai chinh cho hoat déng bao dam an ninh

O Uc, dau tw cho cong tac bado dam an ninh hang hai ctia cac co quan quan ly thudc cac B9,
nganh do Nha nuwdc chiu trach nhiém. Kinh phi bdo dam an ninh cho cang bién, tau bién do cac
doanh nghiép tw chiu trach nhiém. Chi phi cho hoat ddng an ninh dwoc 14y t» nguén thu phi bao
dam an ninh hang hai va déng goép ctia cac td chirc cung cp dich vu hang hai.

Trong khi do & Viet Nam, cac don vi quan ly va khai thac cang gép khé khan cho dau tw co
s& ha tang va trang thiét bi k§ thuat an ninh, b&i chi phi dau tw rat I&n nhung khong truc tiép khong
dem lai lgi nhuan cho doanh nghlep Do vay, cac don vi nay chi dau tw, mua sam, trang bj nhirng
thiét bi ky thuat an ninh don gian, chi phi thap. Déi v&i viéc dau tw co s& ha tang, trang thiét bi kj
thuat an ninh cao nhw hé thdng camera quan sat, hé théng kiém tra kiém soat, nhan dang ngui ra
vao cdng céng bang thé ti, thiét bj soi chiéu, ca-né tuan tra & vung nuwéc déu khéng dwoc trang bi.
Bén canh d6, cac quy dinh, chinh sach vé tai chinh ctia Viét Nam cho hoat déng ddm béo an ninh
con rat thiéu, chwa ré rang, gay kho khan va ling ting trong qua trinh thwe hién. Nhiéu chwong trinh,
hoat déng theo ké& hoach dé dam bao an ninh khéng duwoc trién khai thyc hién dwoc trong thuc té vi
khéng cé ngudn kinh phi va khéng dwoc hé tro vé mat co ché, chinh sach. Ché do lwong clia cac
can bé an ninh chwa co thang bac riéng. Tai cac doanh nghiép céng bién, bac lwong clia can bé an
ninh dwgc ap dung theo bac lvong bao vé, chwa phu hop véi chire ndng nhiém vu clia can bo quan
ly an ninh trong khu virc cang bién.
4. Két luan

Bao dadm an ninh hang hai 1a mét phan khong thé tach roi trong kinh té va xa hoi ctia Uc béi
nganh hang hai hd tro ca du lich, thwong mai va két néi Uc véi phan con lai cta thé gidi. Uc co cach
tiép can toan dién dwa trén nguyén tac "an ninh sau", c6 nghia la thiét 1ap nhiéu I&p bao mat nham
giam thiéu co hoi tAn céng cla cac hiém hoa de doa an ninh. Chinh pha Uc quy dinh vé bao dam an
ninh hang hai Uc théng qua Pao luat v& an ninh hang hai va bao vé bd bién ndm 2003 (MTOFSA)
va Quy dinh vé an ninh hang hai va co s& ha tang cang bién 2003 nham dép (rng cac nghia vu trong
Chuong XI-2 clia Cong wéc Qubc té vé An toan sinh mang nguoi trén bién nam 1974 (SOLAS) va
B6 luat quéc té vé An ninh tau va bén cang nam 2003 (ISPS). Thuc thi hiéu qua cac bién phap bao
dam an ninh hang hai cta Uc sé l1a bai hoc kinh nghiém cho cac quédc gia, trong d6 c6 Viét nam
trong viéc bdo d&m an ninh trwéc cac hiém hoa de doa an ninh hang hai.
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NG DUNG LY THUYET BAT PINH TRONG DU BAO NHU CAU HANG HOA:
AP DUNG TAI DOANH NGHIEP CUNG PNG VAT TU THIET Bl HANG HAI

APPLICATION OF UNCERTAINTY THEORY IN FORECASTING
CUSTOMER DEMAND: THE CASE OF MARITIME SPARE PARTS SUPPLYING
COMPANY

NGUYEN MINH BUC, VU LE HUY
Khoa Kinh té, Trurong PHHH Viét Nam
Tém tit
Dw béo nhu cau hang héa luén luén la mét nhiém vu quan trong déi véi chudi cung g,
dac biét 1a tai cac doanh nghiép truc tiép phén phdi sdn phdm dén tay khach hang do ho
la ddu méi théng tin phén héi lai cho nguoi phdn phbi cép cao hon ciing nhw ngudi sén
xuét. Doi véi cac doanh nghiép hoat déng chuwa lau, day thuc sw la théch thirc khéng nhd
do gi6i han vé sé liéu lich st ciing nhw sé lwong céc khach hang than thiét véi nguén céu
én dinh. Viéc dw béo nhu cau hang héa dnh hudng truc tiép dén viéc Iap ké hoach kinh
doanh, trong dé cé quan tri hang tén kho. Bai béo dé xuét irng dung cua ly thuyét bat dinh
trong dw béo nhu céu hang héa va ap dung két quéa vao mé hinh dat hang kinh té tai mét
doanh nghiép cung tng vét tw thiét bj hang hai.
Ttr khéa: Ly thuyét bét dinh, dw bdo nhu cdu khach hang, quan tri tén kho.
Abstract
Forecasting customer demand is always a critical activity in supply chain management,
especially at companies that directly distribute products to customers because those
companies are at the end of the supply chain line to provide information to other distributors
and manufacturers. This activity is even a higher challenge to new companies due to the
shortage of historical data as well as certain demand from loyal customers. Forecasting
customer demand directly impacts companies’ business planning, such as inventory
management. The paper suggests the application of uncertainty theory in forecasting
customer demand and its application to economical order model at a maritime spare parts
supplying company.
Keywords: Uncertainty theory, forecasting customer demand, inventory management.
1. Dat van dé
Dw b&o nhu cau hang héa luén luén 1a mét nhiém vu quan trong dbi véi chudi cung tng, dac
biét 1a tai cac doanh nghiép truc tiép phan ph0| san pham dén tay khach hang do ho la dau mdi
thong tin phan héi lai cho ngudi phan phdi cap cao hon ciing nhw ngudi san xuat. Viéc dy béo nhu
cau hang hoéa anh huong trwc tlep dén viéc lap ké& hoach kinh doanh, trong dé c6 quan tri hang ton
kho. Quan tri hang tn kho chiém mét vi tri quan trong trong thanh céng ctia cac doanh nghiép ciing
nhw cho ca chudi cung (rng. Thuyc hién tét quan tri hang tén kho sé gitip cac doanh nghiép tiét kiém
chi phi cling nhw tdng mirc dich vu khach hang, gidm thiét hai kinh t& do hét hang ton kho hay lang
phi do lwgng hang tén kho qua I&n. Trén thuc té, viéc quan tri hang tén kho cang tré nén thach thire
do tinh bat 6n clia dong théng tin ddu vao nhw nhu cau hang héa cta khach hang, théi gian van
chuyén trong chudi, cac loai chi phi lién quan,. .. (Sethi et al, 2005) Viéc xac dinh chinh xac cac théng
tin dau ‘vao nay sé quyet dinh sw hiéu qua cla cong tac quan tri hang ton kho. Ly thuyet bét dinh
cung cap moét cong cu dé xac dinh va nang cao mirc dé tin cay cua gia tri ky vong clia cac théng tin
dau vao nay. Bai bao, trudc hét, sé gidi thieu mot cach khai quat vé Iy thuyét bat dinh va sau do, dé
xuét (r’ng dung cla ly thuyét nay trong dw bao nhu ciu khach hang va ap dung né vao mé hinh dat
hang kinh té tai mét cong ty cung (ng vat tw thiét bi hang hai.
2. 'ng dung ly thuyét bat dinh trong xac dinh gia tri ky vong
Nham muc dich mé hinh héa nhirng van dé khong thé xac dinh dwo'c mét cach chac chan, da
c6 rat nhiéu ly thuyét dwoc phat trién nhung ndi lén 1a hai phuong phap toan hoc: ly thuyet xac suét
valy thuyét bat dinh. Ly thuyét xac suét doi hdi mot lvong « dd Ién cha mau dé co thé xac dinh phan
phdi xac suét. Tuy nhién, khéng phai luc nao mau ciing sén cé dé xac dinh dwoc ham mat do cia
mot bién ngau nhién. Néu khéng cé du sb liéu, c6 thé phai mai chuyén gia dé danh gia mac do tin
cay cla mot sw kién co thé xay ra. Ly thuyét bat dinh dwoc gidi thiéu béi gido sw Liu Baoding 1an
dau nam 2007 va dwoc dinh nghia lai vao ndm 2010. Theo ly thuyét bat dinh, mot bién bat dinh 1a
mot ham do lwong € tv mot khong gian béat dinh (T, £, M) dbi véi mot tap cac sb thuc, véi {€ € B} la
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mot sw kién ddi voi bat ky mot tap hop B nao. Phan phdi bat dinh ctia mét bién béat dinh € dwoc xac
dinh bdi @ (x) = M{€ < x} v&i bat ky sb thwe ndo (Liu, 2015). Mot bién bét dinh tuyén tinh c6 phan
phdi b4t dinh nhw sau:
0, véix<a
d(x)=Jx—a)/(b—a), voéia<x<bh Q)
1, véix=b
Véia va b la sb thue, (a < b).
Mot ham @: R — [0,1] 1a mot phan phdi bat dinh khi va chi khi né 1a mot ham ting dan ngoai
trr khi @(x) = 0 va d(x) = 1.
Do khéng thé xac dinh chinh xac bién bat dinh &, nén thay vao do, ta sé xac dinh gia tri ky
vong clia bién £ Déi véi mot phan phdi bat dinh thwe nghiém dwoc Liu (2015) dé xuét nhw sau:

0 L
voix < x1
Uiy — ) (X — X5

O(x) = oy + (41 ) ) voix; <x<x41,1<i<n @

X. - X. y

iﬂ ' VOi X > X,
Gia tri ky vong clia bién & s& dwoc xac dinh theo cong thirc:

E[]] = %57 x, + BI5! S8ty 4 (1 -2, 3)

Trong d(’)’, ai, 02, .. On lan lwot 1a mL’yc do tin cay cla sw kién gia tri khdo sat nhé hon xg, x2, ...
Xn va x dwgc sap xép theo thr tw ttr bé dén 1én.

Trén co s& ly thuyét bat dinh, ta c6 thé xac dinh gia tri ky vong ctia bién £ thong qua bo cau
h&i cho chuyén gia dé xac dinh b6 gia tri (x1, a1), (X2, 02)... (X, an) Nhw sau:

() Gia tri I&n nhéat cé thé cta bién £ 1a bao nhiéu?
(i) Gia tri nhd nhét c6 thé cua bién £ la bao nhiéu?
(iii) Gia tri cha bién £ c6 thé 1a bao nhiéu? Va mirc dd tin cay cla viéc gia tri thirc t& s& nhé hon
gié tri ky vong nay?

Cau héi thir (i) c6 thé Iap lai nhiéu Ian cho dén khi chuyén gia ngrng dwa ra dap an. Gia tri ky
vong E[§] cua tat ca chuyén gia tham gia khao sat sé dugc lay trung binh dé rat ra két qua ky vong
cudi cung.

3. Ung dung ly thuyét bat dinh trong dw bao nhu cau khach hang va ap dung dé tinh toan
lwgng dat hang kinh té tai cong ty cung rng vat tw thiét bi hang hai

Trong mo hinh dat hang kinh té EOQ (Economic Order Quantity) (Bowersox, Closs & Cooper
2002), lwong dat hang toi wu dwoc xac dinh theo cdng thirc:

E0Q = [2F (4)

Trong dé: D la nhu cAu vé hang héa, K 1a chi phi dat hang, h Ia chi phi ton trir mét don vi hang héa

Tuy nhién, trong thuc té, viéc dw bdo nhu ciu vé hang héa ludn la thach thirc dbi voi tat ca
nhirng nha quan ly, d&c biét 1a tai cac doanh nghiép hoat déng chwa lau do han ché vé lwong théng
tin dé co thé ap dung cac phuong phap dw bao truyén théng. Céng ty TNHH Dich vu Hang hai Hoang
Minh la mét cong ty thanh 1ap ndm 2016 chuyén cung trng cac vat tw thiét bi hang hai cho cac doi
tau bién trén khu viec Hai Phong. Mét trong nhitng san phadm dwoc cung tng véi sb lwong 1én va
lién tuc 1a bong dén chiéu sang 1&p d&t trén tau. Mot nhiém vu quan trong clia cong ty 1a dw bdo nhu
cau lwong béng dén va tir d6 1ap ké hoach mua hang dé tiét kiém chi phi ton trir. Tuy nhién, do thoi
gian hoat déng chuwa lau, nén cong ty ludn gap khé khan trong viéc xac dinh lwgng cau mot cach tin
cay. Ly thuyét bat dinh, do d6, phu hop dé ap dung trong trwdng hop nay.

Do gi4 tri ctia D 13 khéng xac dinh dwoc trwc tiép mot cach chinh xac, nén ta sé phai xac ding
lwong dat hang téi wu théng qua gia tri ky vong E[D]. Luc nay, cong thirc xac dinh lwong dat hang téi wu
sé la:

EoQ = [*RK )

Nhu cAu vé san phdm béng dén chiéu sang lap dat trén tau bién tai cong ty theo tirng thang
tir ngay thanh 1ap dwoc thé hién trong Hinh 1. Bang cach &p dung héi quy tuyén tinh, ta c6 thé xac
dinh ham xu thé tuyén tinh va dw bao tuyén tinh nhu cau hang héa trong ndm 2018.
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(Nguén: théng ké tir doanh nghiép)
Hinh 1. Nhu cdu séan pham va ham xu thé tuyén tinh

Nhu ciu khach hang trong ndm 2018 dya trén dy bao tuyén tinh 1a 9.680 san phém Mac du
két qua dy bao nay co6 do tin cay thap, nhwng né van 1a mot thong sé tham khao dé tiép tuc ap dung
ly thuyét bat dinh trong khao séat y kién chuyén gia. Cac chuyén gia, trong treong hop nay la giam dbc
va nhan vién mua hang, nhan vién phan phéi. Ho sé doc lap tra 1&i cac cau hdi vé gia tri ky vong cla
nhu ciu khach hang, trén co s& da biét nhu cau thwc té cha khach hang trong lich st va két qua dw
b&o tuyén tinh:

Két qua khao sat duwoc tdng hop nhw sau:

Chuyén gia 1: (8000, 0), (9000, 0,5), (9680, 0,7), (12000, 1);

Chuyén gia 2: (7000, 0), (8000, 0,5), (9680, 0,9), (10000, 1);

Chuyén gia 3: (8000, 0), (9680, 0,5), (11000, 0,8), (12000, 1).

Ap dung c6ng thirc (3) ta cé két qua nhu ciu khach ky vong cla cac chuyén gia lan lwot la:
10570, 10270 va 11622. L4y trung binh cac két qua ky vong clia cac chuyén gia, ta ¢é nhu cau khach
hang ky vong trong nam 2018 la E[D] = 10820.

V&i théng ké tir bd phan tai chinh, chi phi dat hang 1a 2 triéu déng cho mét don dat hang va
chi phi ton trir binh quan mét don vi sdn pham la 5000 déng. Ap dung cong thire (5), lwong d&t hang
tdi wu dbi voi cong ty sé la:

EOQ = 2942 (san phadm/don hang)
4. Két luan

C6 thé thay dbi véi trudng hop Coéng ty TNHH Dich vu Hang hai Hoang Minh, Ia Coéng ty Cung
(ng vat tw thiét bi hang hai, nhu cau khach hang vé san phdm boéng dén trén tau bién dwoc nang
cao do tin cay cla du bao théng qua rng dung cla ly thuyét bat dinh khi co s& di liéu khéng du dé
thwe hién cac du bao truyén théng. Viéc st dung y kién nhiéu chuyén gia ciing giup han ché tinh
chd quan ctia mét chuyén gia don 18. K& hoach vé lwgng dat hang kinh té, do d6, sé c6 miec do tin
cay cao hon. R& rang, néu chi sir dung két qua dw bao tuyén tinh, sé c6 nhiéu kha nang lvong hang
nhap vé khéng dap ng di nhu cau khach hang va doanh nghiép sé cé thé mat thém chi phi dé dat
hang bd sung.

Quan tri hang tén kho la mot nhiém vu quan trong trong quén tri chudi cung (rng nham muc
dich nang cao chat lwong dich vu khach hang, tranh tinh trang hét hang va giam chi phi tén tri cho
doanh nghiép cling nhu toan chudi cung &ng. Viéc 1ap ké hoach tdn kho, do d6, chiém mét vi tri vo
cung quan trong, tuy nhién, lai la mét thach thire khong nhé cho cac nha quan ly, dac biét khi cac
gia tri dau vao ctia cac mé hinh quan ly tdn kho nhw nhu ciu hang héa bién dong va kho xac dinh
mot cach chac chan. Ly thuyet b4t dinh dwoc xay dwng dé xac dinh gia tri ky vong clia mot bién sb
dya trén mirc d6 tin cay clia cac s kién co thé xdy dén voi bién sb do. Ly thuyét bét dinh do do, co
thé dong vai tro cau néi gitra cac phwong phap toan hoc dy bao don thuan va phwong phap chuyén
gia dé nang cao dd tin cay cho gia tri ky vong cuia bién sb. Trén thuc té, thong tin vé cac théng SO
kinh t& thwérng mang tinh bat dinh, va do d6, (rng dung cla ly thuyét bat dinh trong dw bao nhu cau
khach hang va ap dung trong quan tri hang t6n kho chi 1a mét trong pham vj rat réng cac ng dung
cua ly thuyét nay.
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THE LE VIET BAI GU'I DANG
TAP CHi KHOA HOC CONG NGHE HANG HAI

1. Tap chi “Khoa hoc Céng nghé Hang hai” dang cac théng tin, phd bién cac dinh huéng
nghién clru khoa hoc va dao tao cla Trwdng Pai hoc Hang hai Viét Nam, cong bd va phé
bién két qua cac cong trinh nghién clru khoa hoc va chuy&n giao cong nghé thudc cac
chuyén nganh dao tao clia Nha trwdng, phuc vu cac linh vwe thuéc nganh Hang hai ma cac
théng tin nay chwa dang trén bat ky mét an pham nao.

2. Quy dinh vé hinh thic trinh bay mét bai béo gt dang trén Tap chi:

Bai giri dang trén Tap chi phai danh may vi tinh theo font Unicode (Arial), c& chir 10, in 1
ban goc dai khong qua 5 trang (kho giay A4 21 x 29,7cm; Le trai: 3cm; Le phai: 2,5cm;
Trén: 2,7cm; Dwéi: 3,3cm) kem 1 file bai viét glri qua Email.

+ Tén bai bao viét bang tiéng Viét va tiéng Anh (Arial in hoa, dam c& chir 12);

+ Ho va tén tac gia (Arial in hoa, dam c& chir 10);
+ Tén don vij (Arial thwong, nghiéng c& chir 10);
~ + Bai bao can co day du tom tat, tir khoa, tom tat ndi dung bai bao bang tiéng Viét va
tieng Anh khoang 100 dén 200 tir phai néu dwoc ndi dung chinh, dong gép méi clia cong
trinh (Arial thwdng, nghiéng c& chir 10);

+ Noi dung bai bao can c6 hanh van rd rang, suc tich, cach dung t’huét nng khoa hoc va
don vi do lwong hgp phap do Nha nwéc ban hanh hoac da dung thong nhat trong chuyén
mon hep va can phai duwoc phan rd phan, muc, tiéu muc cé danh sb thir tw;

+ Cong thirc dwoc viét theo Equation Editor, viét r6 theo ki hiéu théng dung va danh sé
thtr ty cbng thl]’C‘Vé phia bén phai. Hinh va anh minh hoa la hinh den trang, ré nét va can
dwoc chu thich day du (font in thuwdng, dam, nghiéng c& chir 9);

+ Danh muc tai liéu tham khao dwoc dat ngay sau phan két luan cia bai bdo dwoc ghi
theo trinh tw: th& tw tai liéu trong [ J; ’Vé’i tai liéu thqm khao la sach thi tén tac gid chi
thuong, tén sach chi nghiéng, nha xuat ban, nam xuat ban; V&i tai liéu tham khao la Tap
chi thi tén tac gia chir thwong, tén bai chir nghiéng, tén tap chi, s6 tap chi, nam xuat ban.

+ Ban thao bai bao khoéng danh sb trang.

3. Bai gli dang can duoc viét can than, dung van pham (d&c biét Ia tiéng Anh), danh may ro
rang va co y kien cho phép cong bo cia don vi chu quan truc tiep. Bai bao gii dang sé duwoc it
nhat 02 phan bién cla bai bao doc, goép y stra chiva va cho y kién cé thé cong bo trén Tap chi
“Khoa hoc Céng nghé Hang hai”.

4. Tap chi “Khoa hoc Céng nghé Hang hai” chi dang cac bai dap &ng cac yéu cau trén.
Bai khong dang khong tra lai ban thado cho nguwoi giri.

5. Tac gia co bai dwgc dang trén Tap chi “Khoa hoc Cong nghé Hang hai” dugc biéu 01
cudn Tap chi dang bai dé va dwoc hwdng moi quyén lgi theo qui dinh.

Thw gép y kién va bai glvi ding xin gtvi theo dia chi:
Toa soan Tap chi “Khoa hoc Céng nghé Hang hai”
Phong KH-CN - Trwong Dai hoc Hang hai VN, 484 Lach Tray - Lé Chan - Hai Phong
Tel: 0225.3 829111; Email: jmst@vimaru.edu.vn

Ghi chl: Theo Théng bdo sé 28/HDCDGSNN, ky ngay 7/6/2006 cta H6i déng Chirc danh Gido sw
Nha nwéc cé quy dinh nhirng bai bdo ding trén Tap chi "Khoa hoc Céng nghé Hang hai" cua
Trwong Pai hoc Hang hai Viét Nam, dwoc tinh tte 0 dén 0,75 diém céng trinh khoa hoc quy déi khi

xét céng nhan cac chirc danh GS, PGS.

In 300 cudn tai Xwéng In Nha xuét ban Hang hai, Triong Dai hoc Hang hai Viét Nam
In xong va nép lwu chiéu thang 4 nam 2018
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