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Tom tat
Bai béo dwa ra muc tiéu, néi dung co ban va gidi phap té chirc thuc hién nhénh dé tai chinh
trong nhiém vu khoa hoc céng nghé doc lap cép quéc gia ndm 2015 do Trwong Pai hoc Hang
hai Viét Nam chu tri. M6 phéng hé dong luc chinh diesel tau bién ché hang téng hop cé trong
téi 34,000 Tan, da doéng tai nha may déng tau Pha Rieng (Hai Phong) dép tng theo SCTW 210
va DNV Standards 2-14.
Abstract
This article presents the principles of the goals, contents and the executive ways of the main
branch in the National Independent Science — Technology Project 2015 year, prosided over by
Vietnam Maritime University. The Marine Diesel Propulsion Simulator is carried according to:
The diesel propulsion plant of the general cargo motor vessel with 34000 DWT, built in Pharung
Shipyard (Hai Phong, VietNam), The STCW 2010 and the DNV Standards 2-14.
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1. Gi&i thiéu

Nham nang cao chét luong dao tao ngudn nhan lyc cho nganh khai thac van hanh may — dién trén
tau van tai bién theo tiéu chuan STCW mai [4] (Section 2, Part 4 vé huan luyén trén mé phong, Simulator
training under STCW) tuy chua yéu cau bat budc phai dao tao va huén luyén thuyén vién nganh may trén
hé thdng mo phong hé dong lwc va tram phat dién tau bién, song cling da khuyén cdo nén s dung

phwong phap huén luyén va danh gia nang lwc chuyén mén nganh may tau bién trén hé théng mé phdng
twong wng(propulsion and auxiliary machinary, [4], trang 49).

Trwong Dai hoc Hang hai Viét Nam da cé kinh nghiém trong st dung hé théng mé phdng dién,
may tau bién da dwoc dau tw theo dw an JICA nhirng ndm cudi thé ky XX tlr Nhat Ban. Birng trwdc nhu
cau hoi nhap, toan ciu hoa va ddi mai can ban, toan dién gido duc, dao tao, huan luyén nhan lwc trinh do
cao nganh khai thac, van hanh may (may — dién) tau bién cling nhw nang cao nang lwc nghién ctiu khoa
hoc céng nghé clia moét trwdng dai hoc trong diém clp quéc gia trwéng can nghién clu, xay dwng hé
théng mé phéng hé dong lwc chinh va tram phat dién trén tau bién. V&i muc dich néi dia héa san pham
khoa hoc cédng nghé mé phdng néu trén, ching t6i da dé xuat va dwoc B6 Khoa hoc Céng nghé ra quyét
dinh giao dé tai khoa hoc céng nghé doc lap cap québc gia —thwc hién ndm 2015, do trwdng Dai hoc Hang
hai Viét Nam chu tri [2].

M6 phdng hé déng lwc chinh cho tau bién sé trién khai cho tau ché hang tdng hop véi tai trong
34,000 DWT da déng & Viét Nam giai doan vira qua. Vé co ban, day la moét trong céc loai tau van tai bién
thong dung, hién dai trén thé gi¢i dang khai thac. Khi ngudi s quan, thg may da dwoc dao tao huén
luyén tét trén hé théng moé phéng hé dong lwc chinh tau 34,000 DWT. Nguwoi hoc sé cé nang luc tét
khéng chi lam viéc trén cac tau cung seri, ma sé& khéng khé khan dé tim hiéu, 1am chd trang thiét bj trong
hé dong lwc chinh cling nhw dd nang Iwc dé khai thac tét trén cac seri tau khac, tham chi trén cac tau
chuyén dung nhu tau ga, tau ch& khi khéa Iédng, tau container,....

V& md phdng may tau bién (Marine Engine Simulator, ERS) cé thé tim kiém va nhan dwoc nhiéu
thdng tin gia tri tir websites clia cac héng cung cép hé théng mo phéng truyén théng nhu TRANSAS
(Nga), KONGSBERG (NaUy) va gan day cé quang cao san pham cla _héng VSTEP (Ha Lan) [5, 6, 7].
Mot s6 diém chung tir cac san pham moé phéng hién dai ctia 3 cong ty néi tiéng déu dap tng yéu cau dao
tao, hun luyén va cap chirng chi nang lyc chuyén mon di bién cho thuyén vién may tau bién theo STCW
2010 va céc tiéu chuan cap chirng chi cho cac hé thdng md phdng theo DNV [3]. Trong pham vi bai béo,
chung t6i s& nghién ctru, lwa chon ndi dung va phwong phap thuc hién dé dat dwoc muc tiéu co ban cla
dé tai da dwoc phé duyét [2], cho phan hé dong lwc chinh (hé ddng lwc chinh) tau bién ché hang tbng
hop, cé tai trong ttr 10,000 dén 54,000 DWT.



2. Muc tiéu va noi dung co ban
2.1. Muc tiéu va tiéu chuén can dat dwoc cia san pham

Muc tiéu chung. Lam chu cong nghé, xay dung mé phong hé dong Iwc chinh cho tau bién ché
hang tong hop, co trong tai ttr (10.000 - 54.000)T cho hé thdong cac co s& dao tao nguén nhan lwc Hang
hai chat lwong cao cta Viét Nam, va co kha nang thwong mai hoa.

Muc tiéu cu thé. Nghién cu, xay dwng mé phéng chirc nang hoat déng cling nhw cac dac tinh
chinh cho 01 hé déng lwc chinh trén d6i twong tau da chon; Nang cao ndng lwc nghién ctru, chuyén giao
coéng nghé cho dodi ngii khoa hoc clia nganh Hang hai; Nang cao chat lwong dao tao nhan lyc trinh do
cao cho cac nganh Hang hai trong nwéc va qudc té.

_ Binh huéng muc tiéu. Lam chl cong nghé, thiét ké, xay dwng phan mém va co s& div liéu cho
phan mém mo phdng; xay dwng md phdéng phong dieu khién buéng may (Engine Control Room
Simulator, ECR-S); xay dwng buéng may ao (Virtual Engine Room, VER) cho hé déng lwc chinh.

Djnh huwong san phém khoa hoc- cbng nghé. San phém khoa hoc cong nghé (KHCN)chinh sé dat
duwoc la hé théng mé phdng tich hop ca phan ctng va phan mém cho phong diéu khién may (ECR-S) va
mot phong may tinh cai dat phdn mém mé phdng budng may (VER).

San pham ECR-S, mé phdng ban diéu khién may (Engine Control Console, ECC) cho hé dong lwc
chinh; mé phéng tram phat dién trén co s& pham mém mo phdng, hién thj trén man hinh LED. Bép (ng
theo céc tiéu chuén cia Bang kiém NVD 2.14 (2011) vé Simulation Room, Section 2 va Section 4 [2].
San pham ECR-S thuc hién cac chirc nang mé phéng sau day:

- Diéu khién, hién thi, bdo dong, béo vé tai ECR cho hé déng Iuc chinh tau bién. Db6i véi may
chinh(Main Engine, ME): Thao tac tay diéu khién theo cac ché dd khai thac (tang/giam vong quay; khoi
dong, ddo chiéu, dirng dong co & ché do binh thwong va sy ¢b khan cép); hién thj vong quay, thanh rang
nhién liéu, théng sé ki thuat co ban (nhiét do, ap suét, cong suét,...) dwoc chi bdo va so sanh voi cac gia
tri gi¢i han. Bao dong, bado vé dong co khi co cac sw cb xay ra hodc gia tri cia mot sé théng sb chinh
vwot qua gidi han cho phép. Bao vé hé thdng truwdc sai sét clia ngwdi khai thac, van hanh. Giam sat
(hién thi, bao déng, bao vé&) ME ddng thdi dwoc thé hién trén man hinh LED s6 1.

Déi vai cac hé théng phuc vu (HTPV) ME. Thyc hién diéu khién (bang tay) qua cac nuat diéu khién
trén ECC dé&t & khu v bén trai ECC. Giam sat cho cac HTPV. ME va chan vit déng thoi dwoc thue hién
trén man hinh LED sb 2, dat bén trai ECC. Trén LED sb 2 c6 thé hién thj cac so' dd hé théng, thao tac
diéu khién (khi ding man hinh cdm (ng) ho&c diéu khién t&» ban phim (vi tri cia ngwdi hoc).

- Chirc ndng hé tro ky thuét, chan doén chuyén gia cho hé déng luc chinh. Hé thdng cac phan
mém md phdéng hd tro ky thuat, chan doan chuyén gia cho hé déng lwc chinh gém cac chuong trinh md
phdng ché dd hoat ddong, dwa ra man hinh LED hién thi: Cac théng sb quan trong; cac dac tinh khai thac
can thiét; cac hd tro, tw van chuyén gia trong khai thac va chan doan, dy bao hw héng.

- Chirc nang &m thanh nhw trong ECR thyc. M6 phéng cac ché do am thanh, tiéng 6n khi hé dong
lwc budng may hoat dong & cac ché do khac nhau theo 1ap trinh diéu khién.

- C6 tinh ndng dao tao, huan luyén. V&i muc dich dao tao, huén luyén ngudi hoc hiéu sau kién
thire, tdng cudng ki nang van hanh hé dong lwc chinh nén ECR-S sé cé moét sé tinh ndng:Hb tro ki thuat,
chan doan chuyén gia cho hé ddng Iwc chinh va TPD; Pao tao, huén luyén khai thac hé déng lwc chinh:
ECC (c6 thém LED1,2); Diéu kién dao tao, huén luyén trén ECR-S gan lién v&i tiéng 6n cla budng diéu
khién may.

San pham budng may ao (VER) cho hé dong Iwc chinh tau bién chd hang téng hop dap tng
theo céc tiéu chuén cia Bdng kiém NVD 2.14 (2011) vé Simulation Room, Section 2 va 4 [3] . Phong
VER phuc vu dao tao, huén luyén: Ly thuyét, thwc hanh tay nghé cho hoc vién & cac mirc do tir thp dén
cao: Sinh vién cao déng — dai hoc va sau dai hoc; thuyén vién tlr mirc do tho dién, may tau bién dén cac
sT quan van hanh hodc si quan quan |i may tau bién. Ngoai ra, phong VER con dwoc xay dwng cac goi
phan mém mé phdng chuyén sau cho nghién ciru chuyén nganh, phuc vu sau dai hoc (thac si, tién sf,
cling nhw cac nha nghién ctru). Hé thdng phan mém VER bao gém céc phan hé mé phdng hé dong lwc
chinh.

- Céu tao, hoat déng chirc nang ctia 08 HTPV.hé déng lurc chinh diesel lai chan vit, gom: Hé thong
lam mat bang nwéc bién; Hé thdng 1am mat bang nwéc ngot; Hé thdng béi tron ddng co may chinh; Hé



thdng nhién liéu; Hé thdng khi tdng ap; Hé théng khéi dong; Hé thdng dao chiéu; Hé thdng didu khién tw
déng may chinh lai chan vit dinh bwdc.

- Ché dé céng tac ctia HBL diesel tau bién. Phdn mém mo phdng cac mé hinh tuyén tinh, phi tuyén
dac trung cho qua trinh cdng tac va chan doan cho diesel va hé dong luc diesel lai chan vit.Trong phan
hé phan mém sé xay dung c6 mé phdng ché dd coéng tac cta v tau, chan vit va khai thac hé dong luc
chinh diesel tau bién; mé phdng chan doan ki thuat hé dong lwc chinh diesel lai chan vit.

- Béng lwc hoc hé déng luc tau bién gém: Md phéng cac mé hinh dac trwng cho: Dao déng ré to;
dao ddng xoan, dao dong doc hé truc hé dong lwc chinh diesel lai chan vit. Dao ddng xoan hé truc chinh,
thwe hién theo QCVN 21:2010, dd chinh xac dwoc danh gia qua do thuc nghiém. Dao dong xoan hé truc
diesel —may phat, dap &rng theo QCVN 21:2010. Dao ddng doc hé truc chinh diesel lai chan vit (dap wng
theo Lloyd’s Register Rulefinder 2014 — Version 9.22. Section 3 Axial vibrations). Dao ddng va can bang
déng ro to trén may can bang dong dap tng theo tiéu chuan ISO 1940-1.

- C6 tinh ndng dao tao, huén luyén va nghién ctru khoa hoc.

Bang 1. Cdc ndng lwc c6 dwoc khi dao tao trén mé phéng hé déng Iwc chinh ([3] Table B1,
page 28)

Theo STCW Nang lyc Class A| MES
STCW reference Competence (ENG) VMU
Table A-lll/1.1 Duy tri trirc ca an toan X X
Table A —III/1.3 S dung thdng tin lién lac ndi bo X X
Table A —Ill/1.4 | Khai thac may chinh cung véi hé théng diéu khién di kém X X
Table A—Ill/1.5 | Khai thac hé théng nhién liéu, d4u nhon, cac hé thdng diéu khién X X

di kem
Table A —I11/1.11 | Pam bao kha nidng hoat déng trén bién cla tau X X
Table A -lll/2.1 Quan ly khai thac hé dong Iwc chinh tau X X
Table A -l11/2.3 Khai thac,giam sat, danh gia va duy tri an toan may chinh X X
Table A—Ill/2.4 | Quan ly nhién liéu, ddu nhon X X
Table A -l11/2.8 Phat hién, dia chi nguyén nhan hw hdng va hiéu chinh X X
Table A-IIl/2.11 | Giam sat va hiéu chinh diéu khién theo cac yéu céu cing véi thiét X X
bi do chuan trén tau nham dam bdo an toan ngudi va méi tredng.
Table A —l11/2.14 | Ky ndng quén ly va Ianh dao X X
Table A—IlI/6.2 | Gidm sat cac hé théng diéu khién tw dong cho hé déng lwc chinh X X
Table A -l11/6.4 Khai thac cac PC va mang PC trén tau X X

Trén bang 1, theo Quy pham Dang kiém DNV vé Engine Simulator [3], tiéu chudn DNV 2-14, trong
Section 4 vé khai thac may tau, c&n c vao nang lwc chuyén mon sau khi dwoc tao tao trén hé théng moé
phéng dwoc dat ra (dao tao va huén luyén trwc ca; c6 thdng tin ndi bd; khai thac ME va cac hé théng
phuc vu,...- theo ¢cot ndng lwc chuyén mén, twong (ng véi tiéu chuan dbi chiéu ctia STCW 2010), ching
t6i s& xay dwng hé théng mé phéng theo tiéu chudn DNV 2010 véi CLASS A. Dé tai sé trién khai md
phdng hé ddng lwc chinh va tram phat dién cho tau ché hang tbng hop, hé théng mé phéng dat dwoc cap
do (loai A). Tuy nhién, xét vé cac hé théng may tau, hé théng md phéng chi xay dwng cho hé dong luc
chinh (bao gébm ME cung cac HTPV ME, v4 tau va chan vit), con hé théng may chung cho tau thi dé tai
khéng dét ra (do gi6i han vé kinh phi cling nhw ndi dung dé tai dwoc duyét). Trong bang 1 liét ké cac tiéu
chuén nang luc cé duoc cla nguwdi hoc sau khi dwoc ddo tao trén hé thdng mé phdng sé xay dwng tai
Dai hoc Hang hai Viét Nam (hé théng mé phdng may tau, viét tat Ia MES —~VMU, Marine Engine Simulator
VMU).

_ Theo DNV Standars 2-14, viéc phan I6p hé théng mé phong dwa trén ba tiéu chi trién khai vat Iy;
trién khai theo hoat déng chirc nang va trien khai méi tredng khai thac may, cu thé la:
- Trién khai vt ly-1 ([3], Table C1 —Physical realism) theo ME (diesel thap téc; trung toc hoac cao
toc); cac HTPV cho ME;
- Trién khai hoat déng chirc nang-2 ([3], Table C2 — Behavioural realism) vé ME va hé truc, gom:
M6 phéng dong lwc hoc hé thong may; md phdng cac thanh phan budng may cung véi cac qua trinh diéu



khién lién két; mé phong sat vai thuc té, cac thong sb gidi han theo ho so; md phong nhiét do nudc bién,
chat lweong dau dot, trao doi nhiét,...

- T\rié’n khai moi trong khai thac-3 ([3], Table C3 — Operating enviroment) vé md phéng theo: Mirc
do tiéng 6n trong khong gian budng may (tr0 dB dén murc téi thidu 100 dB (A)); nhiét d6 nwéc bién.

2.2. Néi dung co’ ban can nghién cteu, xay dwng mé phéng cho hé déng Iwc chinh
Trén co s& muc tiéu va tidu chun can dat dwoc déi voi cac san phdm chinh clia dé tai, ni dung
co ban ma dé tai tién hanh dwoc thé hién tom tat sau day [1].
. Xay dwng chuong trinh md phdng (hay goi 1a thiét bj do, Virtual Instruments) cho mét déi twong
can thwc hién qua hai bwéc:

MO PHONG POl MO HINH HOA BOI MO PHONG MO

Buéc 1. M6 hinh hoa dbi twong badng mot mé hinh twong dwong véi méd hinh vat ly thuc (sé& mo
phéng). M6 hinh twong dwong thuwong la cac hé phuwong trinh toan hoc dwoc xay dwng trén co s& hoat
déng chirc nang hoac cac qua trinh vat ly dién ra trong doi twong.

Buéc 2. M6 phéng (trién khai g|a| nghiém) cac mé hinh thu dwoc & budc 1 bang phwong phap phu
hop (thwéng 1a phwong phap sé) va st dung cac ngén ngi 1ap trinh (phan mém) thich hop.

NGi dung mé phong moé hinh dwoc trién khai trén LabView, phap mém db hoa chuyén nghiép va
cac phan cirng twong (rng cla cong ty National Instruments (Hoa ki). Dé tai co 2 ndi dung chinh.

(1) Nghién ctru, xdy dung ECR-S cho hé dong luc chinh tau bién ché hang téng hop,34.000 T,
g6m mé phdng: Hoat dong chirc ndng ECR-S cho hé dong lwc chinh; hé tro ki thuat, chdn doan chuyén
gia; diéu khién d6 6n budng may tau bién. Diém méi cla sdn pham dwoc ché tao 1a phan clrng va phan
mém dwoc tich hop, s& dung thanh twu KHCN (cdng nghé cao tir lap trinh nhing LabView, céng nghé
dién t&r va truyén thdng) véi nhirng két qua méi tlr nghién cteu khoa hoc chuyén nganh cla céac tac gia
cling nhu tlr cac nha nghién ctru nwédc ngoai.

(2) Nghién ctru, xdy dung VER cho hé déng luc chinh tau bién ché hang téng hop, 34.000 T; gém
mé phdéng: Hoat ddong chirc ndng ctia cac HTPVhé dong lwc chinh diesel lai chan vit; ché dé cong tac cta
diesel tau bién; cla v6 tau, chan vit va khai thac hé hé dong lwc chinh diesel tau bién; déng luc hoc hé
dong luc diesel tau bién. Diém ndi bat (mdi) so véi cac mé phdng hién nay trén thé giéi ma hé théng mo
phéng sé xay dwng tai DPHHHVN la phan hé VER cho khai thac hé dong Iwc chinh diesel lai chan vit va
doéng lwe hoc (dao dong xodn, dao ddng doc hé truc cling nhw dao ddng va can bang may).

Chung t6i sé trién khai nghién ctru, mé phdng hé dong lwc chinh tau bién ché hang téng hop voi
tai trong 34.000 TDW, da dwoc dong tai nha may dong tau Pha Rirng (Hai Phong). Biém co ban cho
phép ching t6i Iwa chon loai tau nay lam déi twong mé phdng véi ly do hd so k§ thuat cha tau kha day
da, thuan lgi cho trién khai nghién ctu, xay dwng.

V&i ndi dung dat ra (da dwoc Hoi ddng thdm dinh ndi dung dé tai cap quéc gia théng nhat), dé tai
sé thyc hién theo cac ndi dung cong viéc xay dwng hé théng mé phdng budng diéu khién may (ECR-S)
va budng may o VER. Trong qua trinh trién khai dé tai, ching t6i s& huy déng déng ddo cac nha khoa
hoc trong trwdng véi cac chuyén nganh lién quan (khoa May tau bién, khoa Dién —Dién t&r, khoa Déng
tau, Khoa Co s& - Co ban) cung tham gia d& dé tai hoan thanh véi yéu cau chét lwong san phadm theo
quy dinh [1].

3. Két luan

Hé thdng md phéng may tau bién 1a can thiét dwoc dau tw nghién ctru, xay dwng theo hwéng hién
dai tai Viét Nam dé noi dia héa san pham KHCN cao, huéng téi gop phan nang cao chét lwong dao tao
nhan lyc trinh d6 cao, hdi nhap quéc té va khu vire déi véi nganh khai thac may tau bién. Trong giai doan
2015 -2018, dé tai sé nghién cru, dwa ra hai s&n phadm mé phéng trong hé théng (ECR-S va VER) dé
phuc vu dao tao, huan luyén thuyén vién va nghién cu khoa hoc trén d6. S&n phdm md phdng déap trng
dao tao theo STCW 2010 va tiéu chuin DNV standards 2-14.

TAI LIEU THAM KHAO




[1] L. C. Nhé, B. B. Lwu. (2015). Thuyét minh dé tai Déc 1ap cép Qudc gia ndm 2015 “Nghién ciu, xay
dung moé phdng hé déng luc chinh va tram phét dién cho tau bién ché hang téng hop”. Ma sb
DTDLCN: 14/15 do Trirong DHHHVN chd tri.

[2] B& KHCN. (6/2015). Quyét dinh sé 1294/ QD-BKHCN v/v phé duyét Truong Pai hoc Hang hai Viét
Nam chd tri nhiém vu KH&CN déc 1ap cép quéc gia bat ddu thuc hién ter ndm 2015 “Nghién ciu, xay
dung hé déng luc chinh va tram phét dién cho tau bién ché hang téng hop”.

[3] DNVStandard2-14  (sé 2.14, 2-2011). https://exchange.dnv.com/publishing/StdCert/2011-
01/Standard2-14.pdf. Ngay truy cap 25/3/2015.

[4] STCW (2010).STCW - A guide for seafares (Taking into account the 2010 Manila
amendments).http://www.mptusa.com/pdf/STCW_guide_english.pdf . Truy cap 11. 10. 2015

[5] VSTEP Engine Simulator. http://vstepsimulation.com/ Ngay truy cap 23/3/2015.

[6] K-Sim Engine. http://www.km.kongsberg.com/ Ngay truy cap 23/3/2015.

[7] ERS (Transas).Transas.com/Simulation/Marine/Engineroomandcargohandlingsimulators

[8] -http:/transas.com/products/simulation/engine-room-and-cargo-handling-simulators/ERS5000#models

[9] http://transas.com/Media/TransasEng/Downloads/ERS5000/ERS-Brochure-preview. pdf

[10] Ngay truy cap 23/3/2015.



https://exchange.dnv.com/publishing/StdCert/2011-01/Standard2-14.pdf.%20Ngày%20truy%20cập%2025/3/2015
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