52 % 451 X#EHEFRXFEFR Vol.52 No.1
2026 4 3 H Journal of Dalian Maritime University Mar., 2026

SI AT 0, M. BB R R AL KR 18 PR A AR TR [ ) ] R ¥ 0 R~ 2741, 2026, 52

(1):31-39.

ZREBARRZTUHBRUEEX

P =
wEE,

(KRR iz T

WE A SRR S A (LNG) #E32 E 7 %42 5] B (MIRP) ,
RAEING AKX FESHMASMEZ e ER WL X
%, B AR MAT A L EN ING A4 &
BHE, LEER AT SRR N EAT, MEF R
KK FEA AL LNG-MIRP 3F 4 4 M ALAL R A A, 32 A AL
SHARGNBAME K BEHAHEALLET %, FHH
BAHRAEHEEAXNER, UELREEFER
LNG T B 4 0l st fr A R E kAT ik, &R %9,
H R F K EAALE LNG-MIRP 4F & MR HLA XA 7 §
FARAL AR R AR LNG R LMk, N HF &4k &
RA, BURMLSTE Y, LNG M k¥ S 3 i 5 R
K, BOEFKTEGSRFELCERME, RS
W7y HEAE i A B LNG-MIRP R F AR A 3 5% |
R AR A (ING) ; #3577 5542 7 L (MIRP)
FRMERMAARNMEE , KR E, A KH
FESY S . U695.28;F426.22;F274  CHEIRERD A
X EHS :1006-7736(2026) 01-0031-09
doi: 10.16411/j.cnki.issn1006-7736.2026.01.004

Liquefied natural gas maritime inventory routing

problem considering changes of boil off rate
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Abstract : This paper studied the liquefied natural gas mari-
time inventory routing problem ( LNG-MIRP) with the mode
of shipping logistics company managed inventory. Based on
the relationship between LNG boil off rate, temperature differ-

ence inside and outside the cabin, and cargo volume, the
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LNG boil off functions for each voyage and port loading/unloa-
ding process were established. An LNG-MIRP nonlinear sto-
chastic programming model was constructed by considering
changes of LNG boil off rate with the objective of minimizing
the total cost of maritime logistics companies. Then, the model
was transformed into a mixed integer linear programming mod-
el by employing the two model transformation methods of
chance constraint and piecewise linear secant approximation.
Taking the LNG project from Yamal to China as an example,
the proposed model and its algorithm were validated and ana-
lyzed. The results show that considering changes of boil off
rate within LNG-MIRP can significantly reduce ship fuel costs
and LNG boil off losses, thereby saving the total logistics
costs. Sensitivity analysis indicates that an increase in LNG
prices will lead to an increase in total logistics costs. The re-
search conclusions can provide useful references for LNG-
MIRP decision-making of maritime logistics companies.

Key words: liquefied natural gas( LNG) ; maritime inventory
routing problem ( MIRP ) ; nonlinear stochastic programming

model ; boil off rate; model transformation
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for confidence parameters
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