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Tom tat

Bai bao trinh bay phuwong phdp phan tich thong ké
va xdc dinh so by c¢ong sudt cia déng co chinh,
coNg sudt Ciia cdc dong co lai mdy phat dién trén
tau AHTS (Anchor Handling Tug Supply). Truoc
tién, trong phan dat van dé, tac gia gidi thiéu tong
quan ve tau AHTS va myc tiéu nghién ciu. Tiép
theo, dé phuc vu cho viéc phan tich, tac gid dia ra
nguon tham chiéu va thong ké di liéu. Trén co so
phan tich cac di lieu thong ke, tac gid dua ra cdc
cong thizc hoi quy tuyén tinh md ta méi quan hé giiza
cONg sudt cia déng co chinh va cdc déng co lai mdy
phat dién véi tham s6 mo-dun kich thuwdéc va luc kéo
cua tau AHTS. Céc cong thiic véi do tin cdy fuong
doi tot, co thé tham khdo d@é xdc dinh so bé cong
sudt ciia dong co chinh va cong sudt Ciia cdc dong
co lai mdy phdt dién khi thiét ké so bg tau AHTS.
Tw khoa: Tau AHTS, déng co chinh, dong co lai
may phat dién.

Abstract

The paper illustrates the statistical analysis and
primary determination method for the output power
of main and generator engines on the Anchor
Handling Tug Supply vessel (AHTS). Firstly, the
overview of AHTS, research methodology, statistical
data sources including output power and
specification parameters of AHTS are presented.
Secondly, based on the result of statistical data
analysed, a consistent and the reliable linear
regression model are established, which show a
good correlation between the output power of
engines and the dimensional module parameters
along with the bollard pull. In a result, the linear
regression model can be referred to preliminarily
determine the output power of main and generator
engines during the design process.
Keywords: AHTS vessels, main
generator engine.

engine,

1. Pit vin dé

Tau AHTS (Anchor Handling Tug Supply Vessel),
sau day duoc goi tit 1a AHTS, 12 loai tau cong trinh
dic biét, dugc phat trién thiét ké tir nhom tau kéo két
hop véi nhdm tau phuc vu coéng trinh ngoai khoi
OSVs (Offshore Support Vessels). AHTS duoc thiét
ké va ché tao voi cac chirc nang rat chuyén dung,
hoat dong ngoai khoi, chu yéu cung cap cac dich vu
chung cho céc gian khoan dau. Tuy nhién, véi tinh
nang linh hoat, AHTS con c6 thé cung cap céc dich
vu hd trg cho cac phuong tién hoic cac cong trinh
khéc trén bién.

Nhiém vu chinh cua AHTS la kéo gian khoan va
dinh vi chan dé, xtr Iy neo va day neo gian khoan voi
d6 chinh xé4c cao. Phan I6n AHTS duoc trang bi hé
théng dinh vi dong DP (Dynamic Positioning) gilp
tiép can chinh xac cac ddi twong va duy tri trang thai
lau dai & mot vi tri. AHTS c6 mot hé théng thiét bi
nang ha va toi kéo nhiam dua cac khéi neo xudng day
bién giir cho cac gian khoan 6n dinh. AHTS con
dugc sir dung nhu 1a mot ¢éng cu hidu qua dé ngan
ngira cac gian khoan dau bj lat, cac loai rai ro xay ra
ngoai khoi va citu hg, ctu nan cho cac phuong tién,
cong trinh khac trén bién. AHTS hd trg xt ly ngay
lap tc kha ndng neo, kéo hodc tac dong xung luc
kéo cho céc tau gap nan hoic bi mic ket.

Ngoai nhiém vu chinh, nhiéu AHTS con duoc
trang bi thém céc san dic biét, cac can cau hang nang
dé xtr ly cac cong trinh c6 khéi lwong 16n, cac san
chd hang phing, sén dap truc thang, cac t bom chira
chay vai san lwong 16n, céc rd-bét 13n, cac khoang va
thung cho hang,... dé 1am céc nhiém vu b sung khéc.
Céc nhiém vu d6 co thé 1a: van chuyén ciu kién hoic
hang nang; van chuyén thiét bi chuyén dung cho gian
khoan; van chuyén va cung cap vat liéu ran (xi-mang,
bun dic biét,...), chét long, chat khi, hda chét (nhién
liéu, nude ngot, ban 16ng, dau gbe, nude mudi co dic,
dung dich khoan gdéc dau, con cong nghiép,...); thu
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hoi nuéc thai, dau thai, dau tran cho gian khoan;
chira chay,...

C6 thé ndi rang, AHTS 1a sy két hop cua rat
nhiéu chirc ning trong mot than tau. AHTS 1a mot
trong nhitng sang tao cua thé gisi vé cdng nghé bién,
khéng chi gip phét trién cong nghé khai thac bién
ma con gitp ngdn ngira CAc rui ro Ién trén bién.
AHTS la tau da tién ich, pham vi sir dung vi thé rat
rong. Cung véi do, hoat dong khai théc dau khi, tai
nguyén va nang lugng trén cac dai duong khong
ngimg gia ting, boi vay nhu cau tiép can véi AHTS
la rat Ion.

Thong thuong, AHTS duoc trang bi cac dong co
chinh c6 cong suat Ién, diéu d6 cho phép né tao ra
duogc lyc kéo rat cao (c6 thé dén hang tram tan lyc
kéo). Viéc xtr ly neo va tao ra luc kéo neo can thiét
cia AHTS, doi hoi nhu cau ngudn nang luong rat 1on.
C6 thé ndi, viéc udce tinh nhu ciu nang lwong la mot
budc rat quan trong va can thiét trong thiét ké so bo
AHTS. Tuy nhién d6i véi AHTS, viéc udc tinh nhu
cau nang luong khong thé ap dung céc cong thic
dung cho tau cho hang théng thuong, ma phai co cac
cbng thic riéng.

Muc tiéu caa nghién ctu nay la phan tich thng
ké cong suat cua dong co chinh va cong suit cac
dong co lai may phat dién duoc lap dat trén AHTS.
Tur do, xay dung cac cong thac mé ta quan hé gitra
cong suat ca dong co chinh va dong co lai may phat
dién voi mod-dun khdi (LBd) va luc kéo BP cua tau.
bay duoc xem nhu moét bd cbng thirc riéng cho
AHTS, diung dé tham khao khi lya chon so bo cong
Suit cua dong co chinh, cong suét cia dong co lai
may phat dién.

2. Nguon tham chiéu va dir liéu
2.1. Nguén tham chiéu

Dé dam bao tinh xé4c thyc cua dit lidu, nghién ctu
nay chi tap trung vao cac ddi twong AHTS duoc
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dang ky chinh thic véi cac co quan dang kiém c6 uy
tin trén thé gisi, d6 1a: ABS (American Bureau of
Shipping), BV (Bureau Veritas), DNV-GL (Det
Norske Veritas), CCS (China Classification Society),
LRS (Lloyd's Register of Shipping), IRS (Indian
Register of Shipping), RS (Russian Maritime
Reqgister of Shipping), VR (Vietnam Register), RINA
(Registro Italiano Navale) va cac co quan dang kiém
khac.

V6i 1785 AHTS duoc chon tham chiéu, sé luong
va ty 1é tau tham chiéu c6 ngudn gbc quan ly tir cac
co quan ding kiém duoc biéu thi trong Hinh 1[6].

Thoi gian dong mai cia 1785 AHTS duoc chon
tham chiéu (phéan theo cac giai doan) duoc biéu thi
bang s6 lugng va ty 1& nhu trong Hinh 2. Véi sb
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Hinh 2. Phan bé tau theo théi gian déng méi

Bdng 1. Gigi han cac thong sé ciia 1785 AHTS duwoc chen tham chiéu

: Tong
£ Tong .
A o 2 Toc do . cong
Chieu . . Chieu Trong Luc kéo L cong e
o Chieu Chieu R e i A tau lén g suat hé
Gioi dai tau o . chim tai tau | l6n nhat B suat B
i A dai tau | rong tau . nhat . thong
han Ién nhat tau DWT BP dong co 3
L (m) B (m) Vimax ) niang
Loa (M) d (m) (tons) (tons) chinh
(kn) P (KW) lwong
m
P (kw)
Min 34,00 30,00 10,60 3,15 325 38 12 1470 1820
Max 110,00 96,30 27,00 9,30 6300 403 20 28302 43940
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luong tau duogc phan bd nhu vay, dam bao dugc tinh
tin cay trong phan tich sb liéu va thé hién dugc xu
huéng phu hop caa cac méi quan hé [6].

2.2. Dit ligu

Céc théng sb chinh cua 1785 AHTS duoc chon
tham chiéu c6 gisi han nho nhat va Ion nhit dugc liét
ké trong Bang 1 (sé liéu duoc lay tir ngudn tham
khao [6]).

3. Cong suit ciia dong co chinh va h¢ thong niing
lwong

Luc kéo BP (Bollard Pull) va suc ché hang DWT
1a nhitng théng sé didc trung chinh cho AHTS. Tuy
nhién, AHTS khong phai dugc thiét ké dé chuyén
chd hang héa thuong mai, nén sic chd DWT thuong
khéng twong ing vai cac kich thudc cua tau. Boi vay,
thay vi tham chiéu theo DWT, viéc tham chiéu theo
mo-dun khi (LBd) (md-dun kich thudc tau) s& phu
hop hon; d6 chinh 1 tich sé cua chiéu dai tau, chiéu
rong tau va chiéu chim tau [1].

Trong thiét ké tau, nguoi ta da chi ra rang cong
suat cua hé thong ning lwong hoic hé thdng day
chinh s& quyét dinh dén kha ning kéo va do 16n cua
than tau [1]. Phan tich céc sb liéu ciia cac AHTS
dugc thuc hién theo m6 hinh héi quy tuyén tinh,
bang phuong phap binh phwong téi thiéu. Két qua
cua phan tich, méi quan hé giita tong cong suit cua
dong co chinh Pp,téng cong suat cua hé thong ning
lwong P véi md-dun khéi (LBd), luc kéo BP dugc thé
hién trong cac Hinh 3 va Hinh 4.

Két qua phan tich hdi quy tuyén tinh, thu dwoc
cac cong thuc sau:

P, =1267x(LxBxd)-4919 [kw] (R*=0,828) (1)
P =1976x (LxBxd)-12457 [kW] (R*=0,812) (2)
P, =62,936x BP -3150 [kW] (R*=0,944) (3)

P=97,218xBP-8669 [kW] (R*=0,900) (4)

Céc dai lugng trong cong thuc tir (1) dén (4),
duoc hiéu nhu sau:

P [kW] - tong cong suat hé thong nang luong
(khéng bao gom may phat su cd);

Pm [KW] - tong cong suat cia dong co chinh;

L [m], B [m], d [m] - chiéu dai, chiéu rong, chiéu
chim cua AHTS;

BP [tons] - luc kéo cua AHTS.
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Trong cac cong thuc tir (1) dén (4), hé sé xac
dinh hoi quy R? dat cac gia tri rat tot, diéu dé cho
thdy moé hinh va két qua thu dugc thé hién rd xu
huéng, dang tin cdy, dat do chinh xac can thiét khi
tham chiéu cho thiét ké so bo, dic biét la cac quan hé
Pn = f(BP), P = f(BP).
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Hinh 3. Hai quy tuyén tinh Pr = f(LBd) va P = f(LBd)
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Hinh 4 Hai quy tuyén tinh Pm = f(BP) va
P = f(BP)

4. Cong suét dong co lai may phat di¢n

Do AHTS phai trang bi cac toi xir Iy neo c6 cong
suat rat I6n, nén nhu cau vé cong suét dién cho tau la
rat cao. Theo thong ké, cac AHTS thuong duoc lip
dat tir 2 dén 4 t6 may phat dién doc lap, trong d6 phd
bién nhat 1a 2 t6 (chiém 79,7%). Cung véi d6, viéc
st dung hé thong dinh vi dong DP cho phép céc
dong co chinh din dong co cdu PTO (Power Take
Off - trich c6ng sut), dé lai may phat dién ddng tryc.
Trong s6 1785 AHTS tham chiéu, c6 1286 tau
(chiém 72%) I4p dat cac té may phat dién dong truc;
sb luong té may phat dién dong truc duoc lip dat
phé bién nhat 1a 2 t& (chiém 97,8%). Trong nghién
cliu ndy, tac gia chi dwa ra két qua cua hé théng cung
cép nang lugng dién c6 co cau PTO.

Sb liéu cong suat dong co lai may phat dién ciing
dugc phan tich theo md hinh hdi quy tuyén tinh,
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bang phuong phap binh phuong tdi thiéu. Nhu da
trinh bay, do cong suat dién dwoc cung cap tir nhiéu
ngudn dong co lai khac nhau, hon nita cong suat cac
may phat dién doc 1ap Pa thuong nho hon rat nhiéu
SO VGi cOng suit may phat dién dong truc Po, nén
trong phan tich nay chi xem xét cac yéu té: tong
cOng suit cua cic may phat dién dong truc P, va
tong cong suat cua tat ca cac may phat dién Py (trong
d6 Py = Pa + P,). Céc cong suat ké trén khong bao
gom cong suat cua to may phat dién su c¢b. Két qua
phan tich dwoc thé hién trong Hinh 5, Hinh 6 va
Hinh 7 véi cac bién sé (L.B.d), tong cong suét cua
dong co chinh Py va tong cong suat cua hé thong
nang luong P.
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Hinh 5. Hai quy tuyén tinh P, = f(LBd), Pt = f(LBd)
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Hinh 6. Hai quy tuyén tinh Po = f(Pm) va Py = f(Pm)

Céc cong thue thu duoc tir két qua phan tich:
P, =0,490x (LxBxd)—44,0 (kW), (R2 -0,731)(5)

R =0,807x(LxBxd)-8030 (kw), (R*=0,763) (6)
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Hinh 7. Héi quy tuyén tinh Po = f(P) va Py = f(P)

P, =0375x P, +2584 (KW), (R*=0,757) (7
R =0546x P, +2154 (KW), (R*=0,615) (8)
P, =0251x P +1137 (KW), (R*=0,872) 9)

P =0,400x P +389,4 (kW), (R*=0,850) (10)

Trong do, cac dai luong:

Po [KW] - téng cong suit cia cac may phat dién
ddng truc;

P: [KW] - téng cong sut cua tit ca cac méay phat
dién (khong bao gdm may phat su cb);

Pm [KW] - tdng cong suit cua dong co chinh;

P [kW] - tong cong suat hé thong ning lwong
(khdng bao gébm may phét su cd).

Trong céac cong thac tir (5) dén (10), hé sé xac
dinh hdi quy R? dat cac gia tri kha tét, didu d6 cho
thdy md hinh va két qua thu duoc thé hién rd xu
hudng, dang tin cdy, dat do chinh xac can thiét khi
tham chiéu cho thiét ké so bo. Diéu ndy hoan toan
phu hop Véi viéc lua chon cong suat dong co dién
lip dat cho tau trong thuc té, boi ngudn cung cip
dién chinh cho AHTS chi yéu do cac may phat dién
ddng truc thue hién [2], [3], [4], [5].

5. Két luan

Do la loai tau da nhiém, da tinh ning, nén hé
thong ning luong trén cac AHTS rat phuc tap. Tur
mo hinh hé thong ning lugng don gian DM (Diesel
Mechanical) nhu cac tau thuong mai théng dung,
dén nay hé thdng ning luong cua cac AHTS da phat
trién theo cac mé hinh nhu HP (Hybrid Propulsion)
hoic DE (Diesel Electrical). Cung véi d6, dé dap
g cac nhiém vu, hé théng diy va hé théng cung
cip dién nang cua AHTS phai c6 cong suat rat lon,
khong tuong @ng voi cac quy luat nhu déi véi cac
tau cho hang thong thuong. D4 1a ly do giai thich tai
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sao phai c6 cac quy luat riéng cho AHTS. Y nghia
cua bai b4o & chd, da dua ra dugc cac ham hdi quy
vé méi quan hé gira cong suat ciia dong co chinh va
dong co lai may phat dién véi mod-dun khéi va lyc
kéo cua tau, d6 c6 thé duoc xem nhu mot bo cdng cu
riéng dé tham khao khi thiét ké so bo AHTS.

Murc d6 chinh xac cia cac mbi quan hé s& ting
Ién, néu thu hep ving dir liéu tham chiéu cho phi
hop véi timg ddi tugng AHTS cu thé, khi thiét ké so
bo. Van dé nay can phai c6 nhiing phan tich riéng,
trén co s& phan loai cac AHTS.

Trong bai bao khong dé cap dén yéu t6 van téc
tau, mot trong nhiing yéu té c6 y nghia quyét dinh
tGi cong suat cua dong co chinh, d6 1a do ché do
cdng tac cua AHTS rat phuc tap. Van dé nay can
phai cé nhitng phan tich riéng, trén co s& dir liéu cua
cac nha khai thac AHTS.

Bai b4o nay 1a san phiam cua dé tai nghién ctu
khoa hoc cdp Truong nim hoc 2019-2020: “Xay
dung co so dir liéu ding d@é tham chiéu cho thiét ké
tau kéo, xur ly neo va cung ung dich vu - AHTS”,
duoc hd tro kinh phi béi Truong Pai hoc Hang hai
Viét Nam.
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