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Tém tat
Bai béo trinh bay céc két qué phéan tich khd ndng véan chuyén khi tw nhién & dang nén
(Compressed Natural Gas — CNG) bang duong bién trén céc tau chuyén dung nhw 1a mot
phuong én thay thé cho viéc van chuyen khi twr nhién & dang héa léng (L|quef|ed Natural Gas
— LNG). Giéi thiéu cac dac diém thiét ké tau CNG cung nhw cac yéu cau cda Quy pham va
Céng wéc Quéce té trong thiét ké loai tau nay. Hiéu qua kinh té cua loai tau nay so véi tau ché
khi hoéa Iéng.
Abstract
This paper presents the results of analysing the capable of sea transporting compressed
natural gas (CNG) instead of liquefied natural gas (LNG) by the specialized vessels. In
addition, it introduced the design features of CNG carriers, requirements of Register and
International Convention in designing this type of ship as well as its economy efficiency
compared with Liquefied Natural Gas carriers.
Tir khéa: CNG, tau ché khi gas tw nhién.
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1. Gi&i thiéu
Trong khoang 20 nam tr& lai day nhu ciu s dung nang luwong trén thé gidi da tang 1én 38%.

Trong sO cac nguon nang lwong dang dwoc st dung thi mrc do tiéu thu khi gas tw nhién ting dén 65%,
tiép dén la than da véi mirc tang 28% va dau mé la - 12% [4].

Ngay nay, viéc van khi gas tw nhién trén thé gi¢i duwoc thyc hién bang ba phwong phap: Béang
duwdng 6ng, bang tau LNG (Liquefied Natural Gas) van chuyen khi tw nhién & dang héa Idng va bang tau
CNG (Compressed Natural Gas) van chuyén khi tw nhién & dang nén.

Hién nay, nhiéu nwéc trén thé gidi da va dang nghién ctru vé ky thuat, cong nghé cling nhw hiéu
qua kinh té trong viéc dong cac tau CNG van chuyén khi tw nhién & dang nén dudi ap suét (22+25) MPa
Trong trwéng hop nay, khéi lwong riéng cua khi khi van chuyén & dang nén la twr (0,22+0,25) t/m® nho
hon so v&i khi gas héa 1éng (0,42+0 47) t/m?®, tuy nhién, viéc van chuyén khi & dang nén lai ¢ nhiéu wu
diém hon so véi viéc van chuyén né & dang héa 16ng do vdn dau tw cho co s& ha tAng & cang dén va
cang di phuc vu cho tu CNG ré hon rat nhiéu so véi tau LNG.

Xuat phat tlr nhitng van dé néu trén, trong bai bao nay tac gia tap trung di vao phan tich cac déc
trng thiét ke tau CNG ciling nhw cling nhw cac yéu cau cua Quy pham va Cong woc Quoc té trong thiet
ké loai tau nay. Két qua nghién clru dwoc trinh bay dwéi day.

2. Cac dac trwng thiét ké tau CNG
2.1. Céc kiéu binh van chuyén khi tw nhién trén tau CNG

Kiéu binh Coselle [6]: Khi gas tw nhién dwoc van chuyén trén tau CNG sé dwoc chra trong cac
ong cudn (pipe coiled into a carousel) cé tén la binh “Coselle” do hang Cran & Stenning Technology thiét
ké va che tao. Cong nghé chira khi nay cho phép tao ra dwoc dung tich chtra khi Ion, nhwng lai rat gon
gang vé kich thwdc, moi cuon Coselle gdm 17 km dwong éng lam bang thép co duong kinh 168 mm va
duoc quan lai theo hinh xoan 6c. Mbi binh nhw thé co thé chira duoc den 94 000 m* khi dwéi ap suét khi
quyén. Ap suét khi trong éng cé thé dat dén 220 atm. Cac cudn dugc xép chdng lén nhau va lién két véi
nhau b&i duwdng édng chung (xem hinh 1) tao thanh mét binh Coselle. Trén méi tau CNG c6 thé chira
dwoc rat nhiéu binh Coselle. Binh Coselle dwoc ché tao riéng trong nha may, sau dé né dwoc duwa 1én
tau, két ciu cla tau khong can phai cé cac yéu ciu dac biét nhw ddi véi tau LNG. Vé nguyén tic cac tau
CNG co6 thé duoc dong twong tw nhw cac tau chd container sau dé cac binh chiva loai Coselle sé dwoc
dat vao vung khoang hang.
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Hinh 1. Ong Coselle [6] Hinh 2. Tau CNG véi kiéu binh loai Coselle

Tau CNG véi binh chira loai Coselle (xem hinh 2) [a mét trong s& khéng nhiéu cac tau thudc loai
CNG dap ng dwoc day di cac yéu cau clia Cong wéc Québc té dbi vai viec van chuyén khi tw nhién &
dang nén. Tau loai nay dwoc thiét ké voi dung tich chira khi ndm trong dai tir 250.000 m°®dén 7,8 triéu m®
khi v&i tdm hoat déng tlr 200 dén 1.500 hai ly.

Kiéu binh Votrans [7]: Kiéu binh Votrans (Volume Optimized Transport and Storage) do hang
EnerSea clia My san xuét. Day 1a kiéu binh dang éng thang c6 duwéng kinh Ién va cé mi & hai dau. Viéc
lam hang cla ching twong tw nhw cac tau CNG khac, nhung duéi 4p suét va nhiét do thip. Cac bng nay
c6 thé dwoc dat theo phwong doc tau hodc theo phwong thdng dirng trong viing khoang hang cua tau
(xem hinh 3).

Hinh 4. Tau CNG véi kiéu binh loai

Hinh 3. Tau CNG véi kiéu binh loai Knutsen dworc bé tri theo phwong thang dirng

“VOTRANS?” dworc bé tri doc tau
Kiéu binh Knutsen [1]: Day la kiéu binh do hang Knutsen OAS cta Na Uy thiét ké va san xuét. Kiéu

binh nay bao gém rét nhiéu céc binh c¢é duong kinh 1,067 (khdng dung ddu chdm trong biéu dién sb thap
phén) m duoc bé tri theo phuong thdng diing trong viing khoang hang. Céac binh nay duoc lam tor vét liéu
X80 (xem hinh 4).
2.2. Céc didc diém vé kiéu kién trac va bé tri chung cda tau CNG

Céac tau loai CNG c6 mot s6 dac trwng vé kiéu kién tric va bd tri chung chinh nhw sau [3]: Pay la
loai tAu cé mot boong véi chiéu cao man khé dw, tau c6 dd mé miéng khoang hang 16n, tau cé day doi va
man kép, thwong tang lai va budng may dwoc bd tri nam & phia dudi tau. Diém khéac biét chinh cda loai
tau nay so v&i cac tau diu hodc tau hang khé truyén thdng khac dé Ia né cé cac thanh dan hwéng bang
than pit tdng nam trén mat boong phuc vu cho viéc bd tri cac binh chira khi phia trén mé&t boong. Trén
hinh 5 biéu dién so' d6 b6 tri chung tau CNG véi kiéu binh Votrans.



Hinh 5. So' d6 bé tri chung tau CNG st dung kiéu binh Votrans loai thdng dirng

3. Cac yéu cau cta Quy pham va Céng wéc Quéc té trong thiét ké loai tau CNG

Khi thiét ké tau CNG can phai tuan thi cac yéu cau cta cac tb chirc Quéc té (IMO, IACS, v.v...) va
cac yéu cau clia Quy pham.

Céc yéu cau clia Cong woc qubc té ap dung véi tau CNG gbém:

- Cong woc Quéc té vé an toan tinh mang cho nguoi di bién SOLAS (phan van chuyén hang hoa
nguy hiém);

- Céc tiéu chuén Quéc té trong viéc van chuyén hang héa nguy hiém bang dwdng bién;

tiéu chudn Qubc té trong viéc dong va trang bi thiét bi cho tau ché khi & dang nén (tiéu chuan
IGC):;

- MARPOL — c6 thé &p dung tt ca cac yéu cau nhw ddi voi tau LNG;

- Cac yéu cau thdng nhét cia IACS UG1- UGs, thdng nhat héa cac giai thich cta IACS UIGC2,
UIGCS5, UIGC6 — UIGC11 (lién quan dén cac yéu cau tiéu chuan IGC).

Cac yéu cau clia Quy pham dbi v&i tau CNG do la nd can phai théa man day du cac yéu cau cla
Quy pham vé déng méi va khai thac tau CNG do ba té chirc Dang kiém sau day dwa ra:

- Det Norsk Veritas (DNV) Quy pham danh cho tau CNG (for Compressed Natural Gas Carriers —
2009);

- American Bureau of Shipping (ABS) — Guide for Vessels Intended to Carry Compressed Natural
Gas in Bulk — April 2005);

- Bureau Vetitas (BV) — Unified Criteria for CNG Ship Containment System Design, Classification of
Compressed Natural Gas Carriers, Rule Note NR 517 DR R0OO E 17 — April 2007.

Tt ca cac yéu cau da dwoc liét ké & trén 1a cac yéu cau riéng can dac biét chu y trong viéc thiét
ke, thir nghiém va khai thac cac binh chira khi va hé thong khoang hang néi chung. Cac yéu cau chung
khong lién quan dén hé thong khoang hang, noi chung, khdng cé gi khac so voi cac yéu cau doi voi cac
tau van tai loai truyén théng.

4. Hiéu qua kinh té cua tau CNG

Theo két qua nghién ctru hiéu qua kinh té glua tau CNG va tau LNG chay trén tuyén Ind|ga -
Teriberka (396 hai ly) thwe hién viéc chuyén cho 5 ty m? khi/ndm dwoc thuc hién bdi [5] chi ra ring téng
chi phi quy déi (bao gébm chi phi déng tau, chi phi cho viéc xay dwng co s& ha tang va chi phi khai thac)
cho viéc van chuyén 1000 m® & tau CNG la 1,4USD(m©t trieu BTU (BTU — don don vij phiét Anh), cb,n doi
v@i tau LNG thi chi phi la 2,5 USD/mét triéu BTU (gdm ca chi phi xay dwng co s& ha tang & cang dén va
cang di).



5. Két luan

Viéc van chuyén khi gas tw nhién bang dwéong bién trén cac tau LNG — ddi héi phai cé hop dong
van chuyé&n hang dai han (tr 10 dén 20 nam) trén mot tuyén cé dinh thi méi 6 loi, béi can phai xay dwng
mot nha may hda 16ng khi & tai cang di cé gia tri dau tw 1&n dén 2-3 ty USD va mdt nha may hoa khi &
cang dén véi gia tri khoang tir 1 dén 1,5 ty USD. Nhw vay, hiéu qua dau tw loai tau nay chi cé loi khi lwu
lwong gas trén tuyén khong nhé hon 20+25 triéu m3/ngéy. Viéc van chuyén khi gas tw nhién & dang nén
sé& la mot phwong an thay thé, béi né cé wu diém la don gian hon trong viéc thiét ké va khai thac tau ché
ching, van dé dau tv co sé ha tAng cho cang phuc vu loai tau nay nhé hon rat nhiéu so véi dau tw cho
tau LNG. Nhw vay, c6 thé xem tau CNG nhw 1a mét dwérng 6ng dan khi tw nhién di ddng. Chung cé thé
hgat dong trén cac tuyén dwong khac nhau khi cé sw thay dbi trong thi trwéng cung (rng khi gas toan
cau.

Cac két qua nghién ctvu khang dinh kha nang canh tranh ctia cdng nghé van chuyén khi gas tw
nhién & dang nén sé& I&n hon so véi & dang 16ng néu ta van chuyén mét lwong khi gas khong 16n trén
cac tuyén ngan.
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