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TOM TAT: Trong nganh GTVT, nang lugng xanh
frén tau thdy dang dugc nghién ciu va frién khai
réng rai trén cac tau du lich va tau chd khach. Do
dé, cac cong ty dong tau dang hudng téi gidm phat
thai khi nha kinh bang cach gidm s dung nguén
truyén théng trong mang ludi dién bién ciing nhu
phat trién cac ngudn nang luong tai tao tich hop
vao hé théng dién. Bai bdo dé xuat mé hinh tich
hop cac ngudn ning lugng gié, mat troi, hé thdng
luu trd va hé théng dién trén tau thay, tU dé danh
gid dnh hudng, uu diém va nhuoc diém cta ngudn
coéng sudt nay déi véi mé hinh tau tai Viét Nam.
TU KHOA: Hé théng quan ly nang luong, t6i uu
hoa hé théng, ludi dién siéu nhd trén tau, tau dién
e-Hybrid.

ABSTRACT: In the transportation industry, green
energy on ships is widely researched and deployed
on cruise and passenger ships. Therefore,
shipbuilding companies aim to reduce greenhouse
gas emissions by reducing traditional sources in the
marine power network and developing renewable
energy sources integrated into the power system.
This article proposes a model incorporating wind
and solar energy sources, storage systems and
electrical systems on ships. From there, this power
source's impact, advantages and disadvantages on
ship models in Vietnam will be evaluated.

KEYWORDS: Energy management system, system
optimization, shipboard microgrid, E-hybrid power ship.

1. DAT VAN DE

Van tai dudng thdy hién nay la mét trong nhiing
phuaong thic van chuyén quan trong nhat déi véi thuong
mai toan cau khodng 90%. Tuy nhién, nganh van tai bién
cling dang déng gop chinh vao lugng khi thai nha kinh
toan cau GHG va chiém khoang 3% tong lugng phat thai
trén toan thé gidi [1]. Cac tau gan nhu chac chan thai ra
oxit luu huynh (SOx), oxit nita (NOx) va cac chat ran dang
hat (PM) cling la nhiing tdc nhan gay 6 nhiém khoéng khi. Vi

vay, T6 chiic Hang hai Qudc té (IMO) da dua ra cac quy dinh
nghiém ngat nhu chi sé thiét ké hiéu qua nang lugng (EDDI)
va ké hoach quan ly hiéu qua nang lugng tau (SEEMP) dé
¢6 gang gidm muc phat thai khi nha kinh ti cac tau thong
thudng [2]. SG dung cac ngudn nang lugng tai tao gidp cho
nganh cong nghiép hang hai gidm thiéu tac déng dén bién
déi va 6 nhiém méi trudng. Cac ngudn nang lugng nay cé
thé tang tinh linh hoat trong viéc phan bé nang lugng gitia
cac nguén nang lugng lai, gitp tau van hanh hiéu qua va
én dinh. Trong nghién ctu [3] dé xudt mot danh gia toan
dién cac bd diéu khién phi tuyén c6 thé kiém soat hiéu qua
clia cac phu tai cong suat khong ddi trong hé théng dién
tau DC. Ngoai ra, mét s6 cong nghé luu tri nang lugng va
cai thién chat lugng dién nang, t6i uu hoa thiét ké va quan
ly hé théng dién trén tau bién hién nay cling déng gép vao
viéc tiét kiém chi phi van hanh va phat thai [4].

Trong bai bao nay, nhém téac gid xay dung mét mo
hinh [uéi dién trén tau thay co tich hgp nguén nang luong
tai tao pin mat tr&i va hé thong luu trit nang lugng. Nghién
clu danh gia hiéu qua va tinh én dinh cta hé théng tai
Viét Nam.

Bai bao dugc sap xép theo thi tu sau: Muc 2 trinh bay
cd s6 ly thuyét tinh toan va dé xuat cau tric hé théng Muc
3 thuc hién moé phong trén phan mém Matlab va két luan
trong Muc 4.

2. CAUTRUC HE THONG SHIPBOARD MICROGRID (SMG)
2.1. Dé xuat cau tric hé théng
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Hinh 2.1: C3u trdc hé théng SMG tich hop RES
Hinh 2.1 m6 t& téng quan hé théng MG trén tau thay
tich hgp EMS va nguén nang lugng tai tao [5]. Hé théng
nguon trén tau la hé théng nguén nang lugng lai nhu may
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phat dién truyén théng va cac ngudn nang lugng tai tao
(pin mat trdi, tuabin gid, ndng lugng séng bién), pin nhién
liéu hodc banh d3, siéu tu dién. Phu tai trén tau la nhing
phu tai cé cong suat 16n, cb cac déc tinh dong luc hoc cao,
tinh tuan hoan, tinh khong chédc chén va phu thudc vao
moi trudng.

2.2. M6 hinh pin mat tr&i (PV panel)

Hé théng pin bao gom nhiéu tam pin mat tréi hap thu
anh sang mat troi va chuyén déi thanh dién nang. Cong
sudt ctia hé théng phu thudc vao biic xa mat trai. Viéc phat
dién mat trdi tai thdi diém i, thai diém t c6 thé mé hinh héa
theo nhu sau [6]:

Py (1,0) = 17, 1S, G (1,0).(1= BT (1,0) = T})) 1

Trong do: S_ - Dién tich bé mat tdm pin mat trai (m?);
N, - Hiéu sudt mo-dun, n__ - Hiéu sudt chuyén d6i nang
lugng, T - Nhiét d6 tham chiéu cda pin mat trgi, 8, - Hé s6
nhiét, G, - Buc xa binh thudng & diéu kién thir nghiém tiéu
chuén (W/m?), T_- Nhiét d6 pin mat trai.

Tai ngay thu i, thai diém t nang lugng cung cdp sé
dugc tinh theo céng thuc sau:

Ey, (i,0) =P, (i,1).At )

2.3. M6 hinh tuabin gié (SWT)

Cong sudt cta tuabin gié phu thudc vao van toc gio va
kha nang hoat déng ctia may phat dién. Vi vay, cong suat
dau ra co hoc cé thé trich xuat ctia SWT ¢6 thé dugc biéu
thi bang [7]:

Py =05p7;.4,C, (2. ) 3

Trong do: p, Vo A, va Cp - Lan lugt la mat d6 khong khi,
téc d6 gio ngau nhién, dién tich quét ctia canh quat va hé
s6 cong suat. Toc d6 thay ddi cong suat phat dién gié cla
tram dugc xem xét cé thé dugc biéu dién nhu dudi day:

0, Varr <Verris Vez > V.

SwT cut—in cut—out
P, = L . Vatea < SVWD S| e \ (4)
(0,001312Fg,,, —0,04603V ¢, +0,3314V g,

+3,687V3,, =511/, +2.33V,, +366),else
Trong do: V_, . - Téc d6 tua-bin gié phét dién; v

Toc d6 tuabin gié ngling phat; V. - Téc dé binh thcl‘;c‘;l;g
cla gio.

2.4. M6 hinh Maritime bio-diesel generator (MBG)

Viéc phat dién tir bd MBG dua trén hiéu suat cao tuong
ty nhu may phat dién diesel thong thudng. Tuy nhién, cac
dac tinh chat lugng khéng khi tich cuc, khong déc hai, cé
thé& phan hay sinh hoc. M6 hinh tuyén tinh héa ctia MBG c6
thé dugc thé hién nhu sau [7]:

At =U(s)— (R < AF) (5)
AL, :AuMBG_(R_IXAF) (6)
K,
AP... =AP, *| —%
GCE TR {T,RS n J (7)
K
APy = AFep * [Foj-l] (8)
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Trong do6: Au,,, - Sai s6 dau vao clia médy phat.

2.5. Xay dung hé théng trén Matlab

Sau khi c6 m6 hinh cac thanh phan trong hé théng
Microgrid trén tau, nhom tac gia tién hanh xay dung trén
phan mém Matlab nhu Hinh 2.2.

Hinh 2.2: Cu tric hé théng SMG trén Matlab

3. MO PHONG VA DANH GIA HE THONG
a) Xay dung kich ban thu' nghiém
D& m6 phéng hé théng trén phan mém Matlab, nhém
tac gid co mot s6 gia thiét vé hé théng nhu sau:
Bdng 3.1. Théng sé cac thanh phan trong hé théng

STT Tén thiét bi Théng sé

1 Gas Turbine 30 MVA
2 Diesel Generator 5MVA
3 Base Load 11,5 MVA
4 PV 0,3 MW
5 Hotel Load 6 MVA
6 Average-Value Propulsion Rectifier 20 MVA
7 Quirrel Cage Bow Thrusters 1 MVA
8 Wind Turbine 0,5 MW

b) Két qua

Pau tién, nhdm tac gia mé phdong cac tai co ban trén
tau luon dugc két néi vaéi cdp nguodn lién tuc. Cac dac trung
vé cong suat, dién ap va dong dién thé hién trén Hinh 3.1.
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Hinh 3.1: Théng sé dién dp, céng suat, dong dién t3i
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Hinh 3.2: Théng s6 dau ra cda pin mat troi
Trong nghién ctu nay, coéng suat pin mat trdi chiu anh
hudng cla blc xa mat troi va hé s6 che ma bong may.
Ngoai ra, @ bam ban trén bé mat tam pin cling chiu tac
déng mét phan. Trong thi nghiém, nhom cé xét hé s6 anh
huéng thé hién trong Hinh 3.2.
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Hinh 3.3: Dién ap cda hé théng sau khi cé cic nguén tdi tao

Trong Hinh 3.3 thé hién dién ap cla hé théng sau khi
cac nguon tai tao hoa vao luéi dién. Tu két qua trén cho
thay nguon tai tao tham gia vai lugng céng suat nho da
tiét kiém nhién liéu va chi phi van hanh trén tau thay. Tuy
nhién, néu mé hinh nang lugng nay tham gia véi sé lugng
I6n sé anh hudng truc tiép dén cong suat huy dong clia tau
do tinh bat 6n dinh cta hé théng.

4, KET LUAN

Bai bdo da xay dung dugc mé hinh hé théng dién trén
tau thay tich hop cac nguén nang lugng téi tao. Panh gia
dugc trinh bay trong bai bao nay nhan manh su da dang
cla cac yéu t6 co6 thé cé cho ludi dién siéu nho trén tau
thay: Nguén nang lugng tai tao (tdm quang dién mat trgi

va tua-bin gid), gidi phap luu trl, thu nang lugng tir can
cdu, ngudn cung cap dién cho Ui lanh, tai trong bén cang
(container lanh, can cdu, nha kho, hé théng chiéu sang...).
Két qua cho thdy mé hinh nay c6 thé tng dung cho hé
théng tau du lich va tau nhé & Viét Nam.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.58.
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