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Tom tit

PSV (Platform Supply Vessel) - tau cung #ng dich
vy gian khoan, la logi tau thugc nhém cac tau
phuc vu /ho tro cong trinh ngoai khoi OSVS
(Offshore Service Vessels/ Offshore Support
Vessels). PSV la tau dwoc thiét ké ddac biét dé phuc
vu hdu can cho cdc gian khoan ngodi khoi va cdc
cong trinh ldp ddt duwéi bién, tir viéc xay dung, ldp
ddat cho dén hét thoi gian hoar déng cua cac cong
trinh xa bo nay. Viéc thiét ké PSV, béi vdy, ciing
doi hoi phdi c6 nguon dir liéu tham khao chuyén
biét.

Trong bai bao, nhém tac gid cong bo két qua phan
tich diz liéu biéu thi mai quan hé giira cac thong
so chinh cua tau PSV bang phwong phdp hoi quy,
nhw: Trong tdi, cdc kich thidc va cdng sudt dong
co chinh. Cdc ham héi quy thu dwoc, ¢6 thé dung
d@é tham chiéu cho thiét ké hodc so sanh, danh gid
céc tau PSV.

Tur khoa: Tau cung Lf’ﬂg’diCh vy gian khoan, trong
tdi, kich thuoc, cong suat dong co chinh.
Abstract

PSV - Platform Supply Vessel, is a ship belonging
to the group of OSVs (Offshore Service Vessels/
Offshore Support Vessels). A platform supply
vessel is a ship specially designed to supply
offshore oil and gas platforms. The primary
function for most of these vessels is logistic
support and transportation of goods, tools,
equipment and personnel to and from offshore oil
platforms and other offshore structures. Therefore,
the design of PSV requires a specialized reference
data source.

In the article, the authors publish the results of
data analysis showing the relationship between
the main parameters of PSV ships by regression
method, such as: Tonnage, dimensions and main

engine power. Regression functions obtained can
be used as a reference for the design or
comparison and evaluation of PSV ships.

Keywords: Platform Supply Vessel, tonnage,
dimensions, main engine power.

1. Pat van dé
1.1.Dic diém thiét ké PSV

PSV (Platform Supply Vessel) 1a tau duoc thiét
ké dac biét dé phuc vu hau can cho cac gian khoan
ngoai khoi va cac cong trinh lap dat dudi bién, tir lc
bat dau viéc xay dung, lap dit cho dén hét thoi gian
hoat d6ng cua céc cong trinh xa bd nay.

Chtre nang chinh cua hau hét cac PSV 1a hd tro
hau can va van chuyén hang hoa, cong cy, thiét b,
nhan su dén va di tir cac gian khoan dau, cac cong
trinh ngoai khoi khac. Cac PSV 16n hon, hoat dong
tai cac ving nu6c siu, xa b, cé thé duoc trang bi
nhiéu thiét bi tinh vi bao gom cac phuong tién van
hanh dudi nuée didu khién tir xa (ROV - Remotely
Operated Vehicle/ Remotely Operated underwater
Vehicle) va ¢6 xu huéng chira mot s lugng ngudi
I6n hon (co6 thé dén 100 ngudi).

Hau hét cac thiét ké PSV tién tién, dic biét 1a cho
viung nudc sau va xa bo, thuong dwoc trang bi hé
thdng dinh vi dong (Dynamic Positioning system)
DP1, DP2 hoic DP3. Hé théng nay c6 thé phan tich
duoc séng, dong chay va gi6 véi su hd tro cia cac hé
thong tham chiéu khac nhau (nhu Laser Canon,
DGPS, RADius, Tautwire hoac Hydro Acoustic),
diéu khién dong co va luc day tau, dé duy tri vi tri
mong mudn.

Hé théng ddy chinh cua PSV chu yéu sir dung
hinh thirc hai chong chong (d6i xtng hai bén man va
doc 1ap). N6 c6 thé 1a cac loai sau: Hé thong day co
khi, hé théng day diesel - dién va hé thong day
hybrid. Véi hé théng diy co khi: Pong co chinh
thong qua hop sé (dé chuyén dbi md-men) dan dong
c4c truc trung gian, truc chong chéng. Hop sb c6 thé
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duogc trang bi thém b trich cong suit (PTO), véi
méay phat dong truc, dé cung cap ning luong dién
cho tau. Véi hé thong diy diesel - dién: Pong co
diesel lai may phat dién, tao ra ning luong dién,
cung cap cho cac chong chéng (dan dong bang dién
va c6 thé quay 360°). Hé thong tu dong hda co thé
didu khién sy can bang ning luong dién cua tau,
dong thoi khoi dong va dimg céc to may phat dién
theo nhu cau. Véi hé théng day hybrid: D6 1a sy két
hop gitra h¢ thong day co khi va hé thong day diesel
- dién. Trong hé thdng nay, cac to6 may phat dién
dugc dan dong boi dong co chinh s& dong vai tro 1a
cac may dién, ching vira 1a may phat va cling la
dong co dién, twong wng Véi cac trang thai xuét/
nhap cong suat (PTO /PTI).

T4t ca céc thiét ké mai, hién dai déu dua vao thiét

bi ddy man, nham cai thién kha niang co dong cua tau.

Céc thiét bi diy man bao gém vi tri ddy phia miii tau
va dudi tau. Nhidu thiét ké co sir dung bo day xoay,
né c6 thé thu vao trong phan than tau phia mai. Tat
ca thiét 1ap cho thiét bi day nay, phu thudc vao trang
thai hoat dong ma tau duoc thiét ké va muc cung cap
chirc nang DP can thiét cho trang thai do.

Nhiéu nha thiét ké di nghién ctru va dua ra
nhiing thiét ké thuy dong luc hoc tét hon cho phan
mili tau, nham lam cho PSV hoat dong hiéu qua hon
trong cac song c6 chiéu cao 1én dén 5m. Vi du nhu
VARD hogc ULSTEIN d thiét ké cac PSV ciia minh
v6i kha nang xuyén song (luu ¥ rang séng ¢ chiéu
cao 5m chi xay ra khoang 5% thoi gian hoat dong).
1.2. Muc tiéu cia nghién ciru

C6 thé thdy, mdi phan khuc PSV dugc chuyén
biét cho nhiém vu cu thé cua riéng nd, bai vay thiét
ké PSV phai dap tng mot sb tiéu chuan va quy tic
riéng biét. Nhirng thach thirc dic biét phai d6i mat
trong qua trinh thiét ké, déng méi tau PSV doi hoi
phai ¢ ngudn dit liéu tham chiéu, sy phan hdi va hd
trg nhanh chéng tir cac ddi tac c6 niang lyc.

Trudc day, cong viéc thiét ké tau mang tinh kinh
nghiém nhiéu hon 1 khoa hoc. Cong viéc nay phu
thudc nhiéu vao ngudi thiét ké giau kinh nghiém, c6
kién thirc nén tét trong nhiéu linh vyc khoa hoc, k§
thuét co ban va c6 tinh chuyén nghiép cao, bén canh
d6 1a kinh nghiém thyc té. Truong thiét ké (hay con
goi 1a khong gian thiét ké, ma & d6 co rat nhiéu giai
phép cho céc vén dé thiét ké) thuc té da dwoc nghién
ctru bang céch str dung cac phuong phap huéng dan
tim kiém (heuristic). P6 1a phuong phap mang tinh
kinh nghiém, bit nguon tir qua trinh “thir va sai”.
Sau nay, phuong phap “thir va sai” da dugc thay thé
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bang phuong phap ban kinh nghiém (semiempirical),
cling vai nguon dir ligu thdng ké vé céc tau hién co
va cac san pham thiét ké c6 chat lugng cao [1]. Thiét
ké tau PSV, ciing khong phai 14 trudng hop ngoai €.

Trén co so dit liéu théng ké tir cac co quan (t6
chuc) phéan cép va ding ky tau c¢6 uy tin, trong bai
bao nay, nhém tac gia cong bd két qua phan tich di
liéu biéu thi méi quan hé gitra cac thong sb chinh caa
tau PSV bang phuong phap hoéi quy, nhu: Trong tai,
céc kich thudc va cong suat dong co chinh. Cac cong
thirc hoi quy thu dugc, ¢ thé xem nhu mét cong cu
hd tro, ding dé tham chiéu cho thiét ké hoic so sanh,
danh gia cac tau PSV.

2. Dir ligu
2.1. Nguén tham chiéu

Dé dam bao tinh xac thuc cua dit lidu, nghién ctu
nay chi tap trung vao cac dbi twong PSV dugc ding
ky chinh thuc véi cac co quan phén cép va ding ky
tau c6 uy tin trén thé gisi, d6 1a: ABS (American
Bureau of Shipping), BV (Bureau Veritas), DNV
(Det Norske Veritas), CCS (China Classification
Society), LRS (Lloyd's Register of Shipping) va
RINA (Registro Italiano Navale) [3].

Trong 891 PSV dugc chon tham chiéu, s luong
va ty Ié tau dugc phan cap boi céc t6 chirc lan luot
1a: ABS v&i 489 tau (chiém 54,88%), BV véi 33 tau
(chiém 3,70%), CCS v¢i 21 tau (chiém 2,36%),
DNV véi 279 tau (chiém 31,31%), LRS véi 54 tau
(chiém 6,06%) va RINA vai 15 tau (chiém 1,68%).

2.2. Gidi han di# ligu tham chiéu

Céc PSV dugc chon tham chiéu c6 nim diang ky
tir 1998 dén 2019, trong d6 62 tau dong trong giai
doan 1998-2000 (chiém 6,96%), 354 tau dong trong
giai doan 2000-2009 (chiém 39,73%), 475 tau dong
trong giai doan 2010-2019 (chiém 53,31%).

Céc giGi han 16n nhit va nho nhat caa céc tham
s6 chinh, bao gdom: Trong tai tu DWT, chiéu dai
toan bo Loa, chiéu dai giira hai duong vuéng goc Lee,
chiéu rong tau B, chiéu cao man tau D, chiéu chim
thiét ké d, dung tich toan bo GT, dung tich tinh NT,
tdc do thiét ké v va téng cong suit dong co chinh P,
duoc cho trong Bang 1.

2.3. Phuwong phdp phdn tich dir liégu

D liéu cia 891 PSV dugc xur ly theo phuong
phap quy hoach thuc nghiém. Cong thic biéu thi méi
quan hé gitra cac thong sb chinh cua cac PSV thu
duoc bang phan tich hdi quy tuyén tinh.
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Bdng 1. Cac gidi han di# ligu tham chiéu ciia tau PSV

Gigi DWT Loa Lep B D d GT NT \ P
han [tons] [m] [m] [m] [m] [m] [knots] — [kW]
min 949 53,8 48,6 12,0 4,3 34 484 258 10 1470
max 6608 107,6 100,5 22,3 10,0 8,2 8417 2600 18,5 16000

3. Két qua nghién ciu
3.1. Quan h¢ chiéu dai tau véi treng tdi tau

Dir liéu théng ké chiéu dai toan bo cua tau Loa,
trong quan hé vai trong tai tau DWT, dugc mo ta
trong Hinh 1.
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Hinh 1. Quan hé Loa - DWT
Két qua phan tich hoi quy tuyén tinh, thu duoc
cdng thic sau:
L, = 0,007 x DWT +49,5
Trong dé:
Loa: Chiéu dai toan bo cua tau, (m);
DWT: Trong tai cua tau, (tons).
Cong thirc (1) thu dwoc véi hé sb xac dinh hdi
quy R? = 0,872, dat mirc do tin cay tot.
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Hinh 2. Quan hé Lpp - DWT

Dit liéu thong ké chiéu dai giira hai dwong vuéng
g04c cua tau Lep, trong quan hé vai trong tai tau DWT,
duoc mé ta trong Hinh 2.

Két qua phan tich hdi quy tuyén tinh, thu dwgc
cbng thuc sau:

L., =0,007x DWT +44,7 2

Trong do:

Lep: Chiéu dai giita hai dudng vudng goc
cua tau, (m);
DWT: Trong tai caa tau, (tons).
cong thae (2) thu duoc véi hé s6 xac dinh hoi
quy R2= 0,872, dat mirc do tin cay tét.
3.2. Quan h¢ chiéu réng tau véi treng tdi tau
Dit liéu thong ké chiéu rong cua tau B, trong
quan hé véi trong tai tau DWT, duoc md ta trong
Hinh 3.
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Hinh 3. Quan h¢ B - DWT
Két qua phan tich hoi quy tuyén tinh, thu dwoc
cbng thac sau:
B =0,001x DWT +12,5 (3)
Trong dé:
B: Chiéu rong cua tau, (m);
DWT: Trong tai cua tau, (tons).
cong thae (3) thu duoc véi hé s6 xac dinh hoi
quy R2= 0,796, dat mirc do tin cay kha tét.
3.3. Quan h¢ chiéu cao man tau véi treng tdi tau
Dit liéu thong ké chiéu cao man cua tau D, trong
quan hé véi trong tai tau DWT, dugc md ta trong
Hinh 4.
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Hinh 4. Quan h¢ D - DWT
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Két qua phan tich hdi quy tuyén tinh, thu duoc
cbng thirc sau:
D=0,7xDWT.10°+4,5 ()
Trong dé:
D: Chiéu cao man cua tau, (m);
DWT: Trong tai caa tau, (tons).
cong thuc (4) thu duoc véi hé s6 xac dinh hoi
quy R? = 0,668, dat yéu cau dé tham chiéu.
3.4. Quan h¢ chiéu chim tau vdi treng tdi tau
va mO-dun khoi
Dir liéu thdng ké chiéu chim cua tau d, trong
quan hé véi trong tai tau DWT, duwoc md ta trong
Hinh 5.
Két qua phan tich hoi quy tuyén tinh, thu dwoc
cbng thirc sau:
d =0,55x DWT.10° +3,8 (5)
Trong do:
d: Chiéu chim cua tau, (m);
DWT: Trong tai cua tau, (tons).
cong thie (5) thu duoc véi hé s6 xac dinh hoi
quy R?=0,637, dat yéu cau dé tham chiéu.
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Hinh 5. Quan h¢ d - DWT

Mac du PSV c¢6 chuc nang chuyén chd, tuy nhién
nhu di biét, no duoc thiét ké dic biét dé phuc vu hau
can cho cac gian khoan ngoai khoi va cac cong trinh
lip dat dudi bién. Bai vay chiéu chim cua tau, ngoai
mbi lién quan dén trong tai tau, con ¢ quan hé Vi
céc yéu td kich thudc tau, d6 chinh 1a mo-dun khdi
LBD [1]. Mé-dun khdi LBD (m®), d6 la tich s6 cua
cac kich thugc, bao gom: chiéu dai tau L (m), chiéu
rong tau B [m] va chiéu cao man tau D (m).

Dir liéu théng ké chiéu chim cua tau d, trong
quan hé véi md-dun khéi LBD, dugc md ta trong
Hinh 6.

Két qua phan tich hoi quy tuyén tinh, thu dwoc
cdng thirc sau:

d=0,24xLBDx10°+3,7 (6)
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Trong do:

d: Chiéu chim cua tau, (m);
LBD: Mé-dun khdi, (m?).

Trong phan tich, chiéu dai tau L trong mé-dun
khéi dugc ldy theo gia tri cua chiéu dai giira hai
duong vudng goc Lee.

Coéng thuc (6) thu dwoc véi hé sb xac dinh hdi
quy R? = 0,728, dat yéu cau dé tham chiéu.
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Hinh 6. Quan h¢ d - LBD

3.5. Quan h¢ téng cdng sudt dpng co chinh véi
trong tdi tau va mo-dun khoi

Dix liéu thdng ké téng cong suit dong co chinh P,
trong quan hé vai trong tai tau DWT, dugc mo ta
trong Hinh 7.
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Hinh 7. Quan h¢ P - DWT
Két qua phan tich hdi quy tuyén tinh, thu duoc
cdng thic sau:
P=119x DWT +794,9 )
Trong do:
P: Tong cong suat dong co chinh, (KW);
DWT: Trong tai cua tau, (tons).
Cong thie (7) thu dwoc véi hé sb xac dinh hoi
quy R?=10,617, dat yéu cau dé tham chiéu.
Dit liéu thdng ké téng cong suit dong co chinh P,
trong quan hé véi mo-dun khéi LBD, dugc md ta
trong Hinh 8.
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Hinh 8. Quan h¢ P - LBD
Két qua phan tich hoi quy tuyén tinh, thu duoc
cdng thic sau:
P =0,52x LBD +432,1 ®)
Trong dé:
P: Tdng cong suit dong co chinh, (KW);
LBD: Mé-dun khdi, (m3).
Cong thiic (8) thu dwoc véi hé sb xac dinh hdi
quy R? = 0,733, dat yéu cau dé tham chiéu.
3.6. Céc hé sé tham khdo
+ Hé sé thiét ké than tau trung binh [2]
Hé s thiét ké than tau trung binh c6 méi quan hé
Vi céc yéu t6 kich thudc cia tau theo cong thic sau:

E o Ly, xBxd

= 9
des DWT ( )

Trong dé:

Faes: Hé s6 thiét ké than tau trung binh,

(m3/ton);

Lep: Chiéu dai gitta hai duong vudng goc
cua tau, (m);

B: Chiéu rong cua tau, (m);

d: Chiéu chim cua tau, (m);

DWT: Trong tai cta tau, (tons).

Hinh 9 1a dir liéu biéu thi mbi quan hé va xu
huéng cua hé sb thiét ké than tau trung binh Fees Vi
trong tai tau DWT.

Dit liéu thong ké cua 891 PSV, cho két qua hé s6
thiét ké than tau trung binh Fges VOi céc gid tri: nho
nhat (min) dat 1,40; 16n nhat (max) dat 3,09 va trung
binh dat 2,07.

Hé sb thiét ké than tau trung binh c6 thé duoc
tham chiéu khi xac dinh cac kich thudc tau (tham
khao) trong mdi quan hé gién tiép theo céc cong thirc
sau:

F._.xDWT

Lop = 08— 10
PP Bxd (10)
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5 _ P X DWT )
Ly, xd

4 Fou X DWT 2
L., xB

pw = Lee ¥Bxd (13)
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Hinh 9. Quan hé Fges - DWT
+ H¢ s6 bio hoa ning lwong
Hé s6 bao hoa ning luong tinh theo trong tai cua
tau duoc xac dinh bang cong thie sau:

P

lp =—— 14
P DWT (14)

Trong dé:
Ip: Hé s6 bio hoa nang lugng, [KW/ton];
DWT: trong tai cua tau, [tons];

I, [kW/ton]
N

4000
DWT [tons]

0 2000 6000 8000

Hinh 10. Quan h¢ Ip - DWT

Hinh 10 la dir liéu biéu thi mdi quan hé va xu
huéng ciia hé s6 bio hoa nang lugng lp Véi trong tai
tau DWT.

Dit liéu thong ké cua 891 PSV, cho két qua hé s6
bao hoa nang lugng lp Vai cac gia tri: Nho nhat (min)
dat 0,68; I6n nhat (max) dat 3,51 va trung binh dat
1,46.

+ H¢ sé nang lwong higu quad

Hé sé nang luong hiéu qua tinh theo trong tai cua
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tau duoc xac dinh bang cong thic sau:

= B ()
Trong dé:
lpe: Hé s6 nang luong hiéu qua,
(kWiton.knot);
DWT: trong tai cua tau, (tons);
v: van toc tau, (knots).
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0 2000 4000 6000 8000
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Hinh 11. Quan h¢ lpe - DWT

Hinh 11 1a dit liéu biéu thi méi quan hé va xu
huéng cua hé s6 niang lwong hiéu qua lpe VGi trong
tai tau DWT.

Dit liéu théng ké cua 891 PSV, cho két qua hé sé
bdo hoa ning luong lpe VGi cac gid tri: Nho nhat
(min) dat 0,06; 16n nht (max) dat 0,29 va trung binh
dat 0,11.

4. Két luan

Do PSV 1a tau duoc thiét ké dac biét dé phuc vu
hau can cho cac gian khoan ngoai khoi, nén khong
thé 4p dung mot sb quy luat va quy tic cho tau thong
dung. D6 1a 1y do giai thich tai sao phai xay dung cac
quy luat riéng cho PSV.

Y nghia cia nghién ctu dugc dua ra trong bai
b4o & chd, da dua ra dugc két qua vé mdi quan hé
giita céc théng sé ky thuat chinh cua tau PSV, dya
trén dir liéu dang ky tau. D6 c¢6 thé duge xem nhu
mot b cong cu riéng dé tham chiéu khi thiét ké so
b6 hoac danh gia cac PSV.

Hé s xac dinh hoi quy s& c6 gia tri 1on hon, néu
sir dung céc phan tich hoi quy cap s nhan, hdi quy
ham mii hodc hdi quy da thuc. Tuy nhién trong
nghién ciru ndy, nhom tac gia chi dwa ra két qua phan
tich hdi quy tuyén tinh, bai n6 da dap img dwoc muc
d6 tham chiéu can thiét twong tng véi ngudng wdc
tinh cho céc bai toén thiét ké.

Dé tiép can véi mic d6 chinh xéac cao hon khi
thiét ké & cac vong lap sau thiét ké so bo, can phai co
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nhitng phén tich riéng, trén co s& phan loai cac PSV
va chia nho vung dir liéu.
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