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Abstract

This paper presents the numerical simulation results for a subsea gas pipeline release, which was
designed to expert high pressure nature gas from Deepwater offshore platform to the onshore re-
ceive terminal. 32 leak scenarios were simulated using OLGA® and concluded the initial leak rate,
leak duration and released mass weight in 4 water depths, 3 hole sizes and 2 flow rates. The re-
search assesses the influence of subsea pipeline’s elevation, riser inventory, subsea safety isola-
tion valve, external hydraulic pressure, leak detection, emergency shutdown and blowdown from
onshore terminal. The research results could be used as critical input for the further risk analysis
and emergency preparedness analysis meanwhile could be the important technical support to
emergency response and mitigation actions.
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1. 53|

2011 5, R A9 F X IBCREHE IR R AR UV T H T 52 RIS I BBA , 5 B RS i L 2 BURCZE R AR AR
RO MERAIIRH B, IFIRITEL 3 2 b KERASEAR N 5 KA TERIKEE, Ja RIS KA K
VRS, BRBER) K IERIIG R E L 10 KA AT o PEBEE i1 & 457 it o AN 1 3 28 0 A HEBGHE S, DL &
2 A TR ) N R Bl i N RO W T A T SR I Y IR R R KOG IR TR K kR
FARMITE R w2 R [1].

ARREHR T R I B2 EA S, BOA G RN S T U IR S5 e i, H
PRGN T BRI B2k, BRI IR P BURMYEE R . RN AR SN Sud RE b, AL
N ) S T R PO I TR R AR U T T i P SO R B AT R i i B S T HE A IR, B AT EE R
LEIPEL S

BRI T K AR PRI JE R AR U T R T i 2 PO MRS I B BRI T, T LA S8 38 O SR IR
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2. BHVRHENTA

OLGA®H & FF Rt - A IR A T A B, 2 B ATt AT A RS 2 A TR 1, )
DIBACE I TE A AR FR 1 4% T B SOK IR BIIRES , ook SR ah Rttt L R 2on i A w fode], &
Wiz BT AT MR . TR RS AT

AR IR STATOIL S5 47 A = 88, B30 B R I5 AR 7 B (1FE) A48 3 5 5 R 22 92 B
(SINTEF)JL[FIFF &, 7F 1983 4 SCANDPOWER iR & M)A @l st it. KA SINTEF £ AH7 SL5K:
SR R T R PRI () s At . DAROK R TR0 H I 36IE 51, OLGA #AHE R T AW it kit
FHARHEH T 2N FHRIRAS, HATHISORT Ay OLGA 2014.1 [2].
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Figure 1. OGLA model
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Table 1. Main input

1l EEMA
24 120 x 10° Sm¥/4F 100 x 10° Sm¥/4E
P BER RS R 0.00020 m 0.00020 m
NEES 21,928 kPaG 18,706 kPaG
A 6900 kPaG 6900 kPaG
PNEE eSS 50°C 50°C
Ik TR 10°C 10°C
BRI R 10 W/m?-K 10 W/m?K

3.4. BRTSHIEER

SRR, RN T PRANRE T IE SRS, ikl 3 FE 4 poR, Hodr
- Y HiiE G, EARAIRE, C
- Y fhae, EHRRAEET, barg
- Y Hh4LE, BT R, SmPd
- Y HiEMA, EEERE, m
- Xy, EEEME, 0 FRREERS, MEL, m

4. MimAREX

MREE T 4 M HE:
- Leakl: SSIV LAN(FEES & <50m), RAEV& T iEEMiEER, /KX 189 m
- Leak2: EF&EXEEEFE 23km), RIEEF & XN RS MR E L, K% 140 m
— Leak3: HHXIR(PEEF-& 61 km), FRALHBEEHMIRES, /K 100 m
- Leakd: HEITKEFLUG(FEEE 4G 185 km), FALUT /A B (MR Sdk, /K% 50 m

FNR A B R E LA 5.

WA EGIG it g it 5 [4], MR AR /N, BRIR BN, —FhittJe 288 m AR
FALAES 8 20 mm, 50 mm FIETE N AR, LA R & T =FitiEfL1E .

X 20 mm /NHER RG], B TR RN, ASRECERET, FRE RN, EEE N DR
i vty AR SRR 2, BRI T 20 mm FLARIG A0 T A SC W it S 45, B Rp 8 it Ui 1 B AR S 1 M Js 22 491

ARSI E WA 2, 32 NEp.

TR S R AR B AR SR ON TR AR R 412384k, BN W8 R LA EE =7 N AT
TR, G A B 4 IR FERUTTRE AR YR 2 AT A0 45 A T 4 YIRS F LA AR ML JRs 57 2B X6F B A 0 81 ks 4D B[]
BEAT T bt X W TSR W AN JE AR BT (R4 S bR A R AR 22 50 EAT T Ak 1h,  Ferhileas IR F e SR 72 R
W 5e 4k JE E B, BRI E I 3 fis.

5. &R5H8
5.1. #IaitmRER

¥ 6 24 20 mm L4201 50 mm FLAR R F I aa R A, 1] 7 D 2R A A6 TR E AR . BEEE R
], TN R, WA TR T A AN B R 7 B (R AR AR M, FEAF AT AE 10~15 kg/s 170
o Xt Rt g, IR A BRI A, R RO, X R R RO R I R, IBAT IR



xR

st
At

v Geometry [m] (FLOWPATH_ 1) “Representation of geometry”
3 QGST [Sm*d] (FLOWPATH_1) “Gas volume flow at standard conditions”
2 QGST [Sm*d] (FLOWPATH_ 1) “Liquid volume flow at standard conditions”
v PT [barg] (FLOWPATH_1) “Pressure”
Vv TM [C] (FLOWPATH_1) “Fluid temperature”
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Figure 3. Steady state model tuned to 100 x 108 Sm*/y flow rate
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Figure 4. Steady state model tuned to 120 x 108 Sm?/y flow rate
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Table 2. Simulation case matrix
2. tRERGHEE

HFEH (km) MR E 7K (m) 20 mm (A1) 20 mm 50 mm Mz
0 SSIV PP 189 Leak1-1 Leak1-2 Leak1-3 Leak1-4
24 i <] 140 Leak2-1 Leak2-2 Leak2-3 Leak2-4
61 H ] [X 45, 100 Leak3-1 Leak3-2 Leak3-3 Leak3-4
185 pliR2 3 50 Leak4-1 Leak4-2 Leak4-3 Leak4-4




Table 3. Data and assumptions

7 3. RN KR E

HFRZ(km) WA & KR (m) 20 mm 50 mm Wz KBTI G [R] 0 I T B ()
0 SSIV BLAY 189 3 min 1.5 min 1.5 min 1 min 13s
24 & 140 10 min 5 min 5 min 1 min 13s
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Figure 5. Leak location
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Figure 6. Initial leak rates for small leakages (20 mm) and medium leakages (50 mm)
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Figure 7. Initial leak rates for large leakages (rupture)
7. REYjR (B3R M iR thmiER S

BN, HEREZE A (E 61.8~89 kals. X T, WREZEHEIE KR, BRMIRASEESL, WrRt)E
S R AR AN 7 T (TS A R S0 5 48 K R, R S 1 B KA RS & AR O km b (BE S & <
50 m), &Rk B A T 13 ) i s T e 52 2 TE N T AL R PR A 2 B B K.

X FHE R R, o DR i 2 A R I R R, R T R IR R R T
KIIBAT FE IR NS I R

XTT 20 mm AW R S, MRE R R AR E, BERAIR BT, 520 1 SRS
& THILGHERHE 2R, 72 100 x 10° SmP4EJ & N, 4 MlE A7 B N 12.2 kg/ls, 12.1 kg/s, 11.9 kg/s F1 9.8 kg/s;
F 120 x 10° Sm¥4EJi & F, 4 MiMtJsAiE A 14.1kgls, 13.5kgls, 13.3 kg/s 1 10.8 kg/s-
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Figure 8. Leakages duration comparisons
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Figure 9. Leakages accumulated released mass comparisons
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Figure 10. Small leakages (20 mm) transient leak rate comparison
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Figure 11. Medium leakages (50 mm) transient leak rate comparison
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Figure 12. Large leakages (rupture) transient leak rate comparison
12. KRB (HT3Y)ithmE R th 2 3t bE

INERES 7 N

B 7 1 B R B 45T

1) WFTAE /N Bt YR R rh R I ) TR 7 BB S T R v, WU UG TR I EE RN, N oA T
10-15kg/s, AR 534 T 61.8~89 kg/s;

2) AT/ I J5 SR 5 SR () A0 HIORT K e S ) B0 OR P AR AL, BITAT DK A 18 s ks 22,
120 x 10® Sm*/4EJi & T Al K 15 kg/s, 100 x 10° Sm¥/4E i & F Al 5% H 13 kgls:

3) T B R 4 ) 22 SRS UOR F RS B (B gy oM KR 88, AE DR SR BT #2532 R % L
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