Special Topics and Reviews | % # 5 % &

W A 2 B D o ol o T INF 1B 1) 5% it Il ) O 7 B 5% e

BB OARPR M
(Pl (PE) ARNGRIIyNG L adwELNE, T &

W OE. 4otk 3 B KRR 2R E iR B, REMATEILFRARK, T4
SHEATREBREBRAIK. A, BE B ALES 5§ “W 1258084, BAKXRERME #
SRRE, M AR T - AR ER - RERET 2B AGEARR, TRAABBARBRELS T LR, TEREAN,
BEBARGEIEERE, B G N S LRI, REBTRERBEFRIA, HEEb At A5EEH
M AERRET L. T OEREE,

KR MEAESETR; PRIEEIR; MR AR, TEMRL; BAME

FESZES: TEI72 XEkERIRAD: A XEHS: 1674-5167 (2026 ) 005-0013-03

OB EE N %

dT 524000 )

Research and Practice on Liquid Carriage Problem of Breathing Valves on the Top
of Ushi Terminal Crude Oil Storage Tanks

Tang Hao, Zheng Zhonglang, Gu Lang, Shi Zhonghai, Liu Huan ( China National Offshore Oil Corporation
(China) Limited Zhanjiang Branch U Petroleum Field Operations Company, Zhanjiang Guangdong 524000,China)

Abstract: The three floating roof crude oil storage tanks at the Ushi terminal have long been troubled by problems
such as  “liquid carriage” of breathing valves, unstable crude oil degassing, and pose significant challenges to the safety
and environmental protection management of the terminal. Therefore, focusing on the core causes of “high saturated
vapor pressure of the storage tanks” and “fluctuations in front-end process parameters and poor degassing effect” , a

“front-end control - end-point interception - equipment guarantee”  full-chain governance system was constructed, and
systematic technical transformation and process optimization wete cartied out. The practice shows that through the deep
integration of technology and management, the risk of tank top oil spill has been fundamentally controlled, and the stability
of equipment operation has been significantly improved, providing replicable and promotable practical experience for the

tank top safety management of similar oil and gas storage facilities.
Keywords: Tank top; Breathing valve liquid cartiage; Saturated vapor pressure; Process optimization; Oil and gas storage

AR |7 o XA SRS B N Ny SN LOE oAl 1
SEEAAIT IR “HME R AR R 29 Tl AR
G AT . AN ICAERE R S AR 25 TR
I TSRS, B2 N T 2 A A7
HEMETThZ T ESEE 8 Wi, BiEd
MEEN 2R, FETIEI R R Rk . A ZamfE
it L FH Rl A BEAZL AR AL, HE 3 RS NF T
RIS FmAE S5/ M ocsIEE, Wasl k%5
PRACGE RS . ASSCE Bl A, - il B ARG B
SIS N 4 = s o N [ 8
1 TZRIEER

B 2R S AR L SRR i Ab B
it AE SN 25545 AT 55, BRI . O A2k
H2guh, W bl AR S KR S RRRIR G W&
MR DR S, B ABCER AR, ST
RIESWIL W E . s 5 SAE R IRE R R
T, WARTEA G2 MK ot; @I FRR LR,
B IETUM AR T B MORIEA—S  — = AR,
W Z WMWK T2 LBRK S, TG TEKER Kb R

SR EE AN, R B AKOK B ELR JE AN T SRR
FIFH . Bk JE Sk < 0.5wt% ) AR 5 5T,
K HHOE R N 28 K A IR T AR A28 SR 3 7
MRS 0.7 5L, AR R i 6 2 FE X 77 T
THFERRAT , e Lt BT BTN, QRIR AL BRI AR
JEUH AR B AS PR 1 18 R R AR 4 = 4R & 3500kPaA
Ja, PEARIRSALHE ST, RAWEE MDEA ik mli
P T2 BRI 45 (CO, &8 < 50ppm) , &=
BTt B K (K< 1ppm (V) ), %
AP LPG, R BIRAHIS T 247 LNG,
LNG. LPG 5r5Gfe T L JmiEIx, BeEIM .
2 mAmE 5T
2.1 ERARMITIBARFIR

BN A T R B e . —iRfk . e XL R
Hash, AHTERTIL . BUBAR R IS T G T IXURS:
PEATAL VAW, AFZ AT e, AHEEDE UL HE S0
FEN LR . TR RS, (HAZ R B
M2t . T 2Wahdwm, M il “HE”
[PV A o R4 300 I W 1 A7 7 B S AR g o

FELIES 2026 5 02 A

_13_



+ i 5448 | Special Topics and Reviews

ORHUEAL, R ET 155 E E 3 E T
I, IEWEREES TR, Q@ s,
e B M 5 AR, KIS XSl BE
AR T i . g s R AR 24, HE
i I TG e 25 . s AR Ry . RICR AR A ]
L, WET PR IR PRI T ML
2.2 BRZEEMKE)ER

By ity 3 JEANE T g FE DT AL AT, I
CHER )UK, BETSURT DL/, 2 I
PR, AR L SRR, ST R =
G, R RGEMEREL
2.3 [olER Rk ES A

NEE S P i A R U S B S W =8 i )
MZERE M R O Fehs, R E NS
IR . Pufeni, SERERMERA o & am,
FZE SRR B L BT 55-62kPa, J91 B4 ol 8 I
A e, AR RR IR IR B .

RN Al T 22808, WARRER %
O ARGAREAN L . FHIMINARR R LSR5 2E,
JEh B K TR BEAY 71°C (3 93.7°C) , Hdk
SRR TR 22N T 25°C, BRIFRA S I0IE Ak
QBRRMBEEITAE . LPGEBIER (1.1MPa,
132°C) HRaeBKg e s e, FETF i
S FEEEN RS RTE
3 ZEIREBREAARSLE
3.1 BIEATE: TZ8HMHSREXRE RIFERIE)

AR, RSk B ARG i i Fn R <% .
FEET: OMEHARGRRE: G UEas Tk
%, R, B R E EHITE 86°C £2°C;
Ot fbiptEnmf: Brinifis 2 B sEm % g 4,
RO A AEAE AL B, AN S R AL, R4
TR

SRR . PERE R N 28 SRR E [ & 46kPa
Ay, BB 1,

3.2 AKumtzhl: MEIRR@EYIIEREE GatrEA)
Jrggicit s R ERAEE 2 ASHE DO IR ke
LG E, RATIHhE phbRE, N B S P e
H AT, W BEE R U B
SRR s REBNE, BETTAT WLl R B
WIS, MR KU it e T4

- |
B IR e 2 B R R e
3.3 REIREE: XEIRFHER (EMIED
T vt OIS CGRGEY: BET Z5T 6
AT R A T4 B PEAG I 5 S FE A1, WG 3
TR LIS QHKRGEE = AR + LR
A T H P e HE K A
SR PRI i 2 AR
GiICIHIE, VL& T AEME R E R .
4 MU EHES
SHEZIAEE, REDUET RS IR, iy
Bt FE L 2.
5 KHHFH StRERER
5.1 BHETHKHIE
IR TE TR 4 RS T2 s A RS, A0
il C FE AR HEALACRE 2 ) , BB DT . N ShnifE
RN B T A H O P s s L i AR
WAL HEK MBI B IEE PSS 12
W DI TiE—K A, R “—&/ . 8L =
PUSCSE” MIRRELLTLRE:  “F" PRI A TG |
WA 2 LS Tl S A5 T AT L HEK 1A JoEE SRl P

,,,

hERTE, HEK R

A 1 3Rt A R SR R AT JE AT b

H }i}] 2024.9.10 2024.9.11 2024.9.12 2024.9.13 2024.9.14 2024.9.15 2024.9.16
%ﬁﬁﬁﬁxﬁ%)ﬁ /ﬁ{@%ﬁﬁiﬁff_ (kPa) 55 62 58 55 58 57 57
H }if] 2025.10.26 | 2025.10.27 | 2025.10.28 | 2025.10.29 | 2025.10.30 | 2025.10.31 | 2025.11.1
R kAR E (kPa) 45 47 46 45 45 45 46
% HAEAGEZWTHE
% 2 A0 5 £ B A AR AL b
FhHE REARE FRERE e
FTGESH BA S, HETILER TEAR, AR TR A 100% B
BREAE (3 5560kPa % 4 46kPa SHEAEARREF, RAARLE
2 T AR EERFEARA AR 8, BAK A A A
petupns | TANGHEGERE, BONR| pugnior, 2iTg BT L FHE
A A BEREE. TEAERE O RARETIRE S S o T4 4 B HA B 15 60%
B HE K

_14_

2026 £ 02 A

FELIES



NI R B AR IR . R A oA s T R
MR BRES RGBS — 2. ohREE R
W A TR IO KSR SE A
FAOFEAGE ARG, A PR S, SCalAs
CEXTBiER: i NE F I BiEY s S DO (e e el U LY €
(Chmficime B/ E AR ), EoR Migab s EmORRER (I
WP [ 2 R ) ST RIR s 2 g, BF M S fif e
BATIF SRS, BOR RS 2R — i R4
5.2 FREHTELEIPITRY

R EIBITMAESI g2, Lomad 4
FAMFR BT ELE IR 2, AR 4 SR £ B 4 TR )
WESTHLHA . X FIF ot s, f3Eas
Fol N B AT A TR A B, RS PN AR R G 2
AR S B, KA R R B R R e b, B
£ Y C NN A i S SN S b AN U AT R e g e o E
BRAG SHGHINIAERAE A AT T2 A O, 45
BRI, SR LA I T i R RE A
MR TR 22 BRI AR, X AR
TG UL HEA TR ARG, B S Ak v e, AR
PR S E R HIAE 86°C + 2°CIIPALIX a]; HEZK &4
B H ST mE BRI, KA I Ry, N
AR L@ E A, SR e A S I S AU A
EAR T, PR BRE T N DU RS EE LIRS . 74
22 R PR, R R D BB TR, R AR
ZRUKG R TERE MRS g se s, 5 (%
PO ) , RS A KA Kk
PERS I, N AR A R A B RS 2
5.3 TZ2HBANER

Lok “PEREFUMI AR SR WAL T 2%
KA FR (KPL ), HEAT “SCHH I - A B - % n] 577
(RGBS . e s RE S @ L ISR, XF
HERE DR AR RN 28 SR HE 24h ELL I, % 46kPa Ty
FEEME . S0kPa Jy FUE Y . 55kPa N ERGEHLE, 24
BARHAL TUEART, RS H hh & e, fLms
YENDI KB T 2580 Ak BIRSHEHLE, 2RI
VIWT R REAT 2, R shos i Ml i, bk el
MIEASERE, RS, §ilE ( TESEORREIEREE) |
ORI B/ WA S v B Y (Y NSRRI BB U IR RE L2
AT R | PR R Sy B R R 1 T R A A T
T, SRS IR R R e . A, KRR AR
B YA A B, X ARSI TR I 2R
PEAZ R AL, DA BE 2 T ) w2 R AR AR
BT, JHE IR T 2S50a8 M, i X A
W25, )RR BT AR 28 SR, itk T
RN, TSRS R RN

Special Topics and Reviews | % 5 % &

6 SLERLEIL
B Lyt X I 10 X i e i I T P g e < %

W OMERS, 3E AR M 7 BRI (A RE M AR AU

=) SEHEER (g 12250k sh . e )t )

FagE R T 2008 R — AR o — s g O p”

M RGEMIGIUAR R, SEIRETUST PR ARRA Bl

Hrvm LA, i fb2e i v g . ity

B, W DR T RN 2R R AR E A5 I FE 46kPa 2

A, MWHRUE BVEBR CHET RO KB T RN

PRI IF IR P A 2 i, SR T AR A XU Ry B G, 7D

JRCALAE ] WL s B AR S KR B A i B

BRI RS P . 28 SERRIGIE, LAk )5 it

IR ] ST 43 3, e AT o Dt i, gt HE K &R

GG ICRUK, REER BT AT EE, ARLE ARG

60%, BRAfEDE T R L i i 22 A P, S

TREAKERY, FEATIERNZIR R R DRk E SR

7 M ESKARIR
LT R EA BT OME, AL

P TIR B R . BRIt e ST 548 8

ML AT S i . 7ETRPRIE K b, 4T s i At

TGk KBS A b A SEl A i e B TR PR 5%,

SEHLRI R AR, A RSt R Sk g R

MEZL, FEHOARH G b, Frk s tb g e . 2

JRMFEILAL . SO RE BN SRR, H4 o AT Y

WA, BERNAE . SEREMERE /N DS R,

TCTT B2 A2 02 e SBT3 P N K 2 0

B LRI T A S5, i/l

SR il TR RS H T O & RIS

PaIREIEVE, RIUATFE 3-6 A~ H N UL B Bl A

PR LR o R A 22 T I A AU R ) 3 T A it i

FARMY, BAT AR T TE A [T % 4K 5 36

PR PRLEE, HAT MR HET R, WA i

TEAFER T A2 2 I ORH FRAR AT L

SE LK

(1] ¥ B &kt TEE A %4 KE. B b T4
A% AT M), AT B B4 AR 2022,

[2ISY/T 0069-2023. & ik #2 2% A [S]. b : B R
fe B By 2024,

[3]T/CASEIL 026—2023. f& 4% s X B & 1 4R ] 1F 35 4% 4
Z A WA IS KA [S]. b - P B A&
A 2023.

4 PR G HRAAED NG . R GSEmE e
AHAZ [S]. b : G b Tk b R4k 2021,

5] 70 &, AREE, F . AR ER A, BERE L
B ). B A T A 2024,43(7):116-117,124.

FELIES 2026 5 02 A

_15_



