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Abstract

In order to solve the problems of low automation, high participation and low efficiency of the ex-
isting loading arm in the LNG terminal loading and unloading process, a semi-automatic loading
arm suitable for LNG loading yard was developed. Through the research on the pneumatic actuat-
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ing system, the loading process and pipeline system of the loading arm are optimized, and the
pneumatic valve is used to replace the manual valve of the traditional loading arm to realize the
automatic control of the valve of the loading arm. Through the research of high-precision hydrau-
lic drive system, the hydraulic drive system is reasonably arranged, and the hydraulic motor is
used to drive each rotating joint to improve the automation of the loading arm. Through a series of
work such as strength check, pressure test, air tightness test, low temperature test and on-site tri-
al run, it is verified that the hydraulic semi-automatic loading arm has a high degree of automation
and reliable operation, which can effectively reduce the degree of manual participation, reduce
the labor intensity of operators, and improve the docking efficiency of the loading arm.
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LNG EGEIMR. S5, o FERNEERRE, EHRIERIE IR AT & b BRI Tt
2017 AR EBE T LNG $2E1 5 3800 /M, & FE IR IH R EN 22% [1], 2018 4k 1 LNG i 5300
JIM, HEIHE 39.47%, I bR AR IRE BRI, 2023 R ERGEUR H A, SRR LNG i E
[2], Fifi 5 [ 5355 RV 75 SR AN iR, LNG A7 R R A0 A 3 [ B S 45 440, A RO R RIS A IV 22 4 |
A SBR[ )8, AR — BRI, LNG KA E R E 1% . Har, FE LNG
AP EE A L SRR R R, [FIR, AT e R, LNG BB RS E 2
#, E X LNG PR S T T R E, TR . g, LS 9 5 8 LNG i H,
X LNG Pk ket 7 RIFHES. B B SO0 e 5 R PR W AR, LNG 17 & R ek =
REVRZERA[3], A RUR R REIRAE N 22 4 AT AR O E [0 f . AR — BTN, LNG B o E R
AN ENE . SGREZRAT KRBT B SCREGE. 4HT#™" LNG T H =GR, LA
KRR LNG [41/0 55 R 05, it 3] 2025 438 [F LNG fteh 8B uiiis 3] 2354 125775 K .
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Figure 1. Conventional loading arm
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Figure 2. Semi automatic handling arm
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Figure 3. Pneumatic actuator

E 3. SEITHE

PR AR B TAR SR BN, BLUARE s — kAT ik, B Tisshu BBk, R
LR JE I AL B B EOR,  WOR RS i Be & i de AL sl i 7 ksl —, Wlsl 4 frox, Jvillid 223
FEVU ik il b (/N AT e BX ) 22 S A e e Sk RO AT B, AT el — KV B s R [7]. O T 3R
BRGNS, AR Ik S e LR IR A . RIS T B E SRR, (I A AR
SN R R B BRI e OB R A, SKBUB A E R G, Wil 5. 14 6 Pas. BEAN S S AU
ik [8] T R /N AT FE 7359 22 e e R U PRI AN, ok Kok el 2 PR, T Ko e R e sl i & B0s 47

W

i
'

iy

v
1

Blvb: 10 EENL 2. /bifes 3. Kikke; 4.
e tk; 5. ABHATHG: 6. JEL
Figure 4. Loading arm shaft 1
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Figure 5. Closed loop system of motion control
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Figure 6. Three principles of loading arm shaft
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Figure 7. Schematic diagram of hydraulic station
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Table 1. Basic parameters of hydraulic station

=1 REHREARSY

e i
CIVEN 380 V/50 HZ
Bt 16 MPa
WA 24 L/min
SIVIRCIES 7.5 KW
RIS 17CC
TR KI L-HMABH#HT B it
] L s 24 DCV
AR AR 350 L

4.4. SBRESTITEA

WABBN, 2/ EEMAMHGE L TREE, MBy 304 AEWN, Sy ER, BE %
1B K IHTT N AL 5 o i e e dk, B DR B MR AR B R BB, SR IR T S %2 )
BEAT MY, HIRLRE T i 2 A FH 9 R 7 oK [9]

Figure 8. Grid boundary of loading arm
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Figure 9. Cloud chart of loaded crane tubes
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Figure 10. Test device connection diagram
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Figure 11. Low temperature test tooling connection diagram
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Figure 12. Actual application in Qingdao
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