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Abstract. From the viewpoint of marine safety, it is important to evaluate the ship
manoeuvring performance at the initial stage to eliminate the ships which have bad
manoeuvrability characteristics. The ship's manoeuvring characteristics are clearly defined in
the evaluation criteria of the International Maritime Organization (IMO), but the regular
review and updating should be made in line with current developments. This article provides
the latest updates on the criteria and methods for assessing shipboard maneuverability
approved by the International Towing Tank Conference in September 2017.
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Tom tat. Trén quan diém vé an toan hang hai, viéc xac dinh cac dic tinh diéu dong caa con
tau ngay tir giai doan thiét ké ban dau la rat quan trong dé loai trir cic con tau c6 tinh ning
diéu dong kém. Cac dic tinh diéu dong tau da duoc quy dinh rd theo céc tiéu chi danh gia cua
IMO, tuy nhién can c6 sy soat xét, danh gia va cap nhat thuong xuyén cho phd hop véi su
phéat trién hién tai. Bai bao nay dua ra nhitng cap nhat mai nhat vé nhitng tiéu chi va cac
phuong phép danh gi4 tinh niang diéu dong tau dwoc Hiép hoi Lai dat qudc té lan thir 28 phé
chuan vao thang 9 nam 2017.

Tur khoa: Tinh nang diéu dong tau; phuong phép thir zigzag; goc vuot qua, T chtrc Hang hai
Quoc te (IMO), Hiép hoi Lai dat quoc te (ITTC).
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1. PAT VAN PE

Ciing gidng nhu bat ky mot phuong tién khac, con tau ciing can phai duoc khoi dong,
ding lai va hanh trinh mot cach an toan. Viéc diéu khién mét con tau an toan va thuc thi mot
cach c6 hiéu qua cac tinh nang diéu dong cua nd 12 mot nghé thuat cua ngudi diéu khién tau
hay con goi la “Dleu dong tau” [1]. Viéc didu dong tau dugc coi 1a thanh cong hay khong la
phu thuge vao 3 yéu té: co duoc thong tin phi hop, dua ra quyet dinh dung dan va thuc hién
cac quyét dinh d6 mot cach chinh xac va ding thoi diém. Thuyen truong pha1 1a nguoi nam
bat duge cac dic tinh diéu dong cua con tau ma minh dang nim quyen dé dam bao an toan
sinh mang cho thuyén vién, cho tau va hang hda. Mai mot con tau déu ¢ nhimg dic tinh diéu
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dong tau riéng bi¢t cua nd va khong gidng véi bat ky con tau nao khac [2-4]. Vi vay viéc danh
gia va nam bit cac tinh nang diéu dong cua nd dong vai tro tién phong trong cong tac * ‘Diéu
dong tau” an toan. Ngay nay, ciing v6i su phat trién nhanh chéng caa nganh hang hai thé gigi
véi su ra doi cua cac con tau siéu truong siéu trong, di kém véi sy ung dung khoa hoc cong
nghé tién tién vao nganh hang hai thi Viéc danh gia cac déc tinh diéu dong cia mot con tau
cling ngay cang trd nén quan trong va cap thiét hon. Do d6, ngay chinh tir cac quy trinh va céc
tiéu chi danh gia ciing can phai duge thuong xuyén xem xét, danh gia va cap nhat bd sung.
Viéc cac sy quan, thuyén vién nim bat, cap nhat cac thdng tin méi s& 1a co so vitng chac dé
cung két hop véi cong ty dong tau trong cong tac dang ky, dang kiém khi tau lén da, sira
chira... nang cao hé so an toan trong cong tac dan tau.

Bai bao nay dua ra nhitng cap nhat bé sung méi nhét cia Uy ban diéu dong trong “Hiép
hoi lai dit Québc t&” (International Towing Tank Conference) 1an thir 28 lién quan dén cac quy
trinh va phuwong phap dénh gia dic tinh diéu dong tau, cling nhu bo sung mot vai tiéu chi danh
gia dic tinh didu dong tau theo quy dinh caia IMO.

2. HIEP HOI LAI DAT QUOC TE LAN THU 28 (INTERNATIONAL TOWING
TANK CONFERENCE 28™)

Hiép hoi Lai dat Quéc té “International Towing Tank Conference” 1a mot Hiép hoi tu
nguyén cua cac to chic trén toan thé gisi co trach nhiém du doan tinh hiéu qua thiy dong hoc
ctia con tau va cac cong trinh bién dya trén két qua cua cac thi nghiém vat ly. Hiép hoi ITTC
duoc cong nhan 1a mot to chac phi chinh phu voi tu cach 1a quan sat vién ciaa IMO, noi ma
ITTC tham gia tich cuc vao cac van dé lién quan dén an toan va hiéu qua. Quyén lyc cao nhat
cuia Hiép hoi bao gom dai dién cua tat ca cac to chirc thanh vién véi nhiém ky 3 nam. Uy ban
diéu dong tau blen ITCC lan tha 28 da hop 4 1an va 1 hoi thao vé “Qua trinh diéu dong trén
song” trong sudt qua trinh 3 nam nhiém ky. Tong két qua 4 1an hop, cac bd sung cap nhat nay
dugc Uy ban phé chuan va co hieu lyc ké tr thang 9 nam 2017 véi 11 ndi dung chinh [5],
trong d6 noi dung thir 4 chu yeu dé cap vé van dé cap nhat “Quy trinh va cac phuong phap thur
trong diéu dong tau” bao gdm ca viéc xem xét dén hiéu chinh ty Ié giira md hinh va thyc té.
Quy trinh d& dugc cap nhat téi nhitng tai liéu lién quan. Két hop véi nhitng hiéu chinh trong
ty 1& md hinh thtr, mot phan noi dung méi da duoc dua ra trong su xem xét sy anh hudng giira
md hinh thtr vai md hinh thyc té. Hon nita, cac khuyén nghi nay duoc xay dung cho muc dich
hoat dong cuia cac tau bao gom ca & tée do thap khi tau trong cac kénh va cang bién. Céc dix
licu kiém tra phai duoc ghi chép va thu thap theo cach tuong thich véi thiét ké cua con tau
mot cach khoa hoc.

3. NHUNG CAP NHAT, SUA POI BO SUNG LIEN QUAN DEN “DANH GIA CAC
PAC TINH PIEU PONG TAU”

bac biét lién quan dén noi dung 4 vé “Quy trinh va cac phwong phdp thu trong diéu
dong tau”, cac thdng sd va cac phuong phap diéu dong tau da dwoc mo ta mot cach cu thé
trong phan dir liéu thu thap dugc. Cung véi do, mot bang liét ké cac quy trinh va phuong phap
thir bat budc ciing nhu cac yéu cau vé do chinh xac ciing di dugc cap nhat. Cach thirc ngudi
diéu khién tau va dinh nghia vé téc d6 ¢ cac diéu kién tiép can ciing duoc bd sung. Céc sé lidu
trong vong quay tré va cac théng so trong phuong phap thir “zig-zag test” dwoc cap nhat dé
chting minh tac dung cua phuong phép. Céc tai liéu tham khao lién quan dén céc quy trinh
trén ciing duoc bo sung.
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3.1. Muc dich ciia quy trinh danh gia tinh niing diéu dong tau
Vian dua trén cin ban ndi dung Nghi quyét MSC.137(76) caa IMO vé “Tiéu chuan cho
di€u dong tau” [6-7], quy trinh nay dua ra mot huéng dan cu thé thyc hién cac thu nghiém
mot cach toan dién dé xac dinh cac dac tinh diéu dong cua tau, cling nhu su phan ng caa
banh l4i véi cac hanh dong caa dicu dong tau.
Bdng 1. Cdc phirong phdp thir ddc tinh diéu dong tau theo cdc dé xudt khac nhau [8].

STT Phuong phip thir ) Msclzl.\fg(m) o5 2017 Gh(Lgha
1 Turning circle \ \ \ \ 5
2 Z-manoeuvre test \ \ \ \ 3,4
3 Modified Z-manoeuvre test \ 1,3
4 i—srtnanoeuvre at low speed N 1.2
5  Direct spiral test \ \ 1,2
6  Reverse spiral test \ \ 1,2
7  Pullout test \ \ \ 1
8  Stopping test (from ahead) \ \ \ \ 6
9  Stopping inertia test \ \ 6
10  Man-overboard test \ \ 45
11 tF;z;rtallel course manoeuvre N N 45
12 Initial turning test \ \ 3
13  Accelerating turning test \ \ \ 5
14 Thruster test \ \ \ 45
15 Crabbing test \ 3

Bang 1 li¢t ké ra 19 phuong phap thtr cac ddc tinh diéu dong tau dua trén cac dé xuat
khéc nhau. Tuy nhién, ITCC lan thir 28 chi dua ra thong tin chi tiét cho 15 phuong phap thur
dé x4c dinh tinh nang diéu dong tau dya trén 6 tinh nang diéu dong tau tiéu chuan caa con tau
theo quy dinh cia IMO [8-10], bao gom:

1. Bac tinh 6n dinh dong “inherent dynamic stability”;

2. Kha nang gilt hudng di “course- keeping ability”;

3. Kha nang thay d6i hudng di “initial turning/course-changing ability”;

4. Kiém tra sy dao mili hay con goi la kha ning nghe l4i “yaw checking ability”;
5. Kha nang quay trd “turning ability”;
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6. Tinh ndng dung tau “stopping ability”.
3.2. Piéu kién thir tau

Dé danh gia hiéu ning diéu dong ctia mot con tau, cac tau phai duoc diéu dong cho ca
hai bén man trai va man phai dudi cac diéu Kién quy dinh dudi day:

- Vé d6 sau: O khu vuc nude sau, khdng han ché, d6 sau téi thiéu phai gip 4 1an mén
nudc trung binh cua tau.

- C4p song bién: diéu kién song gié khong qua cap theo nghi quyét IMO MSC.137(76).

- Toc @6 gid 16n nhat: téc do gi6 that khong qua cap 5 Beaufort theo nghi quyét IMO
MSC.137(76).

- biéu kién tai: Viéc thir tau nén duoc tién hanh véi tau day tai va khdng c6 hiéu s6 mén
nudcC.

- Diéu kign vé ché do may: theo quy dinh cta IMO thi tau phai duoc thir véi 90% toc
do, twong ung voi 85% cong suat l6n nhat cua may chinh. Trudc khi thuc hién cac phuong
phap thur thi tau phai chay thang the ¢ che do may khong thay doi it nhat la 2 phat. Thay thu
l&i phai gitr cho tau thang thé vai su thay doi banh lai la it nhat.

3.3. Nhirng ti¢u chuin ciia IMO vé tinh ning diéu dong tau

Pé xac dinh du 6 dic tinh diéu dong cho mot con tau bao gém ca tau hai quan va tau
budn, Nghi quyét MSC.137 (76) trong cudc hop Uy ban An toan Hang hai lan thir 76 dién ra
vao thang 12 nam 2002 ctia IMO di dwa ra “Tiéu chuan vé tinh ning diéu dong cua tau”. IMO
chiu trach nhiém thuc thi viéc dam bao an toan tdi thiéu cho tat ca cac tau bién.

Khao sat
tinh nang
didu déng
tau bién

Kha nang thay
ddi hwéng di
va kiém tra sur

Kha nang
quay tré

Kha nang Kha nang
dirng tau

thay dbi
hwérng di

dasiu ban dau

| |
Khoang dich Khoang dich Goc vugt qua Goc vuot qua Goc vrot qua Khodng le}u Quiang dudng Quéng duéng
chuyén doc chuyén thie nhét trong thir hai trong thie nhét trong dich chuyen di chuyén di chuyén
ngang phueng phap phueng phap phueng phap dugc trueoc khi duwgce so Vi duoc tinh doc
10/10¢ zigzag 102/10= zigzag 202/20° zigzag hudng mdi tau hwéng di ban theg than tau
test test test Ay A DAt dau

so vai huéng
ban déu

Hinh 1. Quy trinh xdc dinh déc tinh diéu dong tau.

Quy trinh va cac phuong phap dé xac dinh cac déc tinh diéu dong tau bién duogc thé hién
qua Hinh 1. Céc ti€u chi d€ danh gia déc tinh di€u dong tau duoc liét ké trong Bang 2 va cac
chi so dieu dong trong phuong phap 10°/10° zigzag test dugc thé hié¢n trong Hinh 2.
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Bdng 2. Tiéu chudn ddnh gid ciia IMO cho khd nang diéu dgng tau [6].

Tinh ning diéu Phwong phap thiw Tiéu chi dang gia
dong tau
Kha nang quay \Vong quay tré voéi Khoang dich chuyén doc (Advance) < 4.5 L
tro goc be lai 35° Pudng kinh chién thuat (Tactical Diameter) <
50L
Kha ning thay d6i  10°/10° zigzag test Khoang cach tau chay dugc truéc khi tau nghe
hudng di lai lan thir 2 phai < 2.5 L
Kha nang dirng Ham cudng buc tau Quing dudng di chuyén duoc tinh doc theo than
tau véi “Lui hét may” tau<15L

Kha nang 6n dinh  10°/10° zigzag test Goc vuot qua thar nhat:

hudng di va kiém <10° néu LIV < 10s

e khd ning nghe < (5+0.5L/V)° néu 10s<L/\V/<30s
< 20° néu 30s<L/V
Goc vuot qua thur hai:
< 25° néu L/V < 10s
< (17.5+0.75L/V)°  néu 10s<L/V<30s
< 40° néu 30s<L/V

20°/20° zigzag test Goc vuot qué thar nhat < 25°

L: Chiéu dai giira hai duong thay truc mii va lai cua tau (m);
V: van téc caa tau (m/s).

;=
A )
& Time of complete cycle
" First overshoot T't'ge
Heading angle check
>/ . Rudder
10° oo 4
Second Time
overshoot
R angle
10— m e — —— _Y
Initial Time
tuming to ‘r
- time check
a yaw
o
£ >
S
n Reach

Hinh 2. Biéu do thoi gian va cac thdng sé ddnh gid tinh ndng diéu dong tau trong phirong phdp
10°/10° zigzag test.
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Trong do, goc vugt qua “Overshoot angle” la goc ma tai do con tau tiép tuc quay theo
huéng ban dau sau khi thuc hién bé banh 1ai vé man ddi dién trong phuong phap thur “zigzag
test”. Gia tri goc vuot qué thir nhit va goc vuot qua thu hai lan luot s& la gia tri I6n nhat ma
huéng mii tau dat duoc sau khi thuc hién bé 14i 1an tht hai va lan tht ba trong phuong phap
thir “zigzag test”.

3.4. Zigzag test va cac loai phwong phap Zigzag test

Nhu d3 duoc liét ké ra trong Bang 1, phuong phap “zigzag test chuan” s& 1 co so dé
danh gia cac tiéu chi cho kha ning gitr hudng di, kha ning dédo miii va kha ning thay doi
hudng di ctia con tau thong qua quang duong tau hanh trinh va cac goc vuot qua. Phuong
phap “zigzag test chuan” 1a phuong phap diéu dong ma trong d6 mot gia tri da biét cua banh
lai duoc &p dung luén phién ¢ ca hai phia khi miii tau da thuc thi dwgc mét gié tri chénh léch
nhét dinh so voi hudng ban dau.

Phuong phap “10%10° zigzag test” duogc thyc hién bang cach bé banh lai lan luot sang
ca 2 phia mot gia goc banh lai 1a 10° sau khi huéng miii tau léch so véi huéng ban dau mot
goc la 10° véi quy trinh cu thé nhu sau:

- Git cho tau thang thé trén mot hudng di nhét dinh véi toc do dao l4i bang 0, bé banh
lai sang phai (trai) 10° (goi la hanh dong thir nhat);

_- Khi huéng mii tau da thay doi mot gia tri 1a 10° so v6i hudng di ban dau thi bé banh
l4i vé man nguoc lai, sang trai (phai) 10° (goi 1a hanh dong tha hai);

- Sau khi banh lai da bé sang trai (phai), con tau van tiép tuc quay theo huéng ban dau
nhung toc d6 quay thi giam dan. Sau mot IUc bat dau nghe lai thi con tau bat dau quay sang
trai (phai). Khi mui tau dat dugc 10° sang tréi (phai) so vai hudng di ban dau thi lai tien hanh
bé banh 1ai sang man ngugc lai 10° phai (trai) (goi la hanh dong thir ba).

- Quy trinh do dugc Ia_“lp lai cho dén khi hudng mili tau vuot qua hudéng di ban dau
khoéng nho hon 2 1an. Chinh vi thé di c6 mot sy thay doi nho trong quy dinh cua ITTC lan tha
28 50 Vi trude, d6 1a tir viéc quy dinh quy trinh phai bao gom 5 lan thuc hién cua hanh dong
bé banh 1ai da dugc giam xudng chi con 3 lan.

Phuong phap “20°/20° zigzag test” dugc thuc hién theo nhu dung quy trinh cua
phuong phap “10°/10° zigzag test” nhung khac ¢ goc bé banh lai s€ la 20° va gia tri thay doi
cta hudng mii tau la 20°.

Tuy nhién, bén canh do6 van c6 thém cac phuong phép va diéu kién khac cua zigzag
test ma co thé dugc van dung nhu sau:

3.4.1. Zigzag test bién thé

Zigzag test bién thé duoc dung dé danh gia kha ning giit hudng di trong cac diéu kién
ngoai canh twong ty nhu voi cac dic tinh khai thac thuc té thong qua sy thay doi nho & hudng
mii tau va goc bé banh lai.

Quy trinh thir nghiém cia phuwong phap nay ciing gidng nhu “zigzag test chuin”
nhung gid tri goc thyc thi cia mai tau W chi 1a 1° va goc bé banh 1ai 6 1a 5° hodc 10°. Phuong
phap nay con duoc goi 1a “Zigzag test rat nho” (Very Small Zig Zag — VSZZ). Phuong phap
nay duoc cho la rat hixu ich vi 2 Iy do sau:

- Nguoi thu thuy 1ai c6 thé tién hanh VSZZ bang viéc quyét dinh ngay 13p tuc thoi diém
bé lai khi nhin thay mii tau bat dau quay, hoac cd thé chinh xac hon bang cach thong thuong
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la nhin tryc tiép trén la ban.

- Mot méy lai ty dong c6 thé duoc sir dung dé tién hanh VSZZ bang vige dit mic
khuyéch dai ¢ gia tri 16n va gia tri sai so khuyech dai bang 0.

_ Quy trinh thyc hién VSZZ s& bao gom mét sb luong 16n cac chu ky, ¢6 thé la gom
nhicu hon 20 lan goc vuot qua, chir khdng phai chi 1a 2 hodc 3 goc vuot qud nhu trong
phuong phéap “zigzag test chuan”, va su chu y s& dugc tap trung chu yeu vao cac gia tri goc
vuot qua trong thoi gian ve sau. Tiéu chi toi thieu cho khd nang gilt huéng duge danh gia qua
goc vuot qua cua chu ky gidi han va la mot ham phac tap cua chiéu dai than tau so véi toc do
tau.

3.4.2. Zigzag test ¢ téc dé thdp

Phuong phap nay dugc tién hanh trong khi con tau dang c6 tron téi bang quan tinh sau
khi da dung may chinh. Khi toc d6 tau giam xuong dudi 5 hai 1y/gio thi quy trinh “35°/5°
zigzag test” s& dugc bat dau. Quy trinh d6 duoc 13p lai cho den khi miii tau khong con phan
ung véi hanh dong bé banh 1ai, hay ndi cach khac la khi tau hét kha nang nghe 1ai.

3.5. Nhirng bo sung, cip nhit khac

_ Bén canh mét vai bo sung cap nhat trén thi Uy ban con dua ra mot vai bo sung nho
nham déap ang véi su phat trién cua cac trang thict bi hang hai va tang d6 chinh xac trong khi
xac dinh dac tinh diéu dong cua tau nhu sau:

- Céc thdng sé trong vong quay tré cia tau da duoc thay méi va bo sung.

- Céc gia tri van toc va vi tri cia tau can phai duoc thu thap bai céc trang thiét bj hang
hai nhu luu vet xung Radar hoac GPS. Tuy nhién, hé thong vi phan DGPS ciing can phai
dugc xem xét doi vei cac tau nho. Déy ciing la diem thay doi so veéi ITTC 2002 khi ma hé
thong DGPS chua pho bién.

- Trong phuong phap xac d‘inh lyc day “Thruster Test” ddi V('fi cac con tau cé trang bi
cac chan vit phu tro, dinh nghia ve gia tri van toc ban dau da dugc dieu chinh giam tir 0 den 8
hai 1Y/ gi& xudng chi con 0 dén 6 hai Iy/gio. Cung véi do, cac thong sb va chi tiéu dé danh gia
cling da dugc thay maéi boi cac gié tri nhu sau:

+ Thoi gian dé huéng mili tau thay doi duoc 15°, 30°, 45°%, 60°, 75° va 90° so vdi hudng
di ban dau;

+ Toc d6 quay tré phai duoc ghi lai mot cach lién tuc. Néu c6 thé thi toc do quay tré on
dinh ciing can dugc dua ra.

4. KET LUAN VA KIEN NGHI

Bai bao di dua ra nhimng thay doi cap nhat méi ciia Uy ban Diéu dong ITTC trong quy
trinh kiém tra cac dic tinh diéu dong ctia con tau. Bén canh do, nhitng quy dinh cua IMO vé
cac tiéu chi danh gia dac tinh diéu dong tau cling duogc liét ké va lam sang td, gitip ban doc co
thé cap nhat thém nhirng khai niém va co sd 1y thuyét trong cong tac thir tau. Bai bao c6 thé 1a
mot so tay tham khao cho cac ki su dong tau, cac sy quan Hang hai va cac nha dang kiém tau
bién khi van hanh va khai thac tau bién. Hon nita, cic thong tin trong bai bao ciing s& gitp ich
cho sinh vién chuyén nganh Diéu khién tau bién cua Khoa Hang hai va Vién Dao tao chat
lugng cao — Truong Pai hoc Hang hai Viét Nam md rong kién thirc va co nhitng nghién ctru
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chuyén sau hon trong khi hoc va van dung mén hoc “Piéu dong tau”.
LOI CAM ON

Téc gia tran trong cam on su dong gop cua cac dong nghiép, cac Thay/Co trong Vién Pao tao
chét lugng cao va Khoa Hang hai, Truong Dai hoc Hang hai Viét Nam da tén tinh dong gop,
ung hd, tao diéu kién cho tac gid trong suot thoi gian tim hi€u va thuc hién ndi dung bai bao.
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