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Tom tat

Bai bao gidi thiéu ing dung ky thuat md phong dong theo thai gian thuc gitip Cong ty Dudng dng khi Nam C6n Son (NCSP) van hanh
an toan, hiéu qua hé thong duong dng 2 pha (khi va condensate) véi chiéu dai 371 km. Phan mém mé phdng ddng theo thoi gian thuc
MSI duoc phat trién dya trén nén ting OLGA da hé trg NCSP quan Iy san pham ldng, du béo cac kich ban van hanh, 0 ri khi va t6i uu héa
van hanh, gép phan van chuyén an toan gan 110 ty m’ khi va 2,7 triéu tan condensate trong han 22 nam qua, dam bao an ninh nang
lugng qudc gia va thic ddy phat trién kinh té Viét Nam. Viéc iing dung thanh cong giai phap nay khong chi gidi quyét cac thach thic ky
thudt phiic tap ma con dat nén méng cho qué trinh chuyén doi s6 trong nganh cong nghiép khi Viét Nam.

Tir khéa: Ung dung kj thudt md phéng tién tién, duting 6ng 2 pha, mé phéng dong theo thai gian thuc, dudng 6ng Nam Con Son.

1. Giéi thiéu

Hé théng dudng 6ng khi Nam Cén
Son van chuyén khi va condensate tir cac
mo Lan Tay, Lan Do (L6 06.1) tir nam 2002,
sau dé md rong thém cac mo Lo 11.2 (tu
2006), L6 12W (tur2011), L6 05-2 va 05-3 (tu
2013). Vi chiéu dai 371 km va dudng kinh
26 inch, day la dudng 6ng 2 pha dai nhat
thé gidi vao thai diém do6. Viéc van hanh hé
théng nay gap nhiéu thach thic do dong
luu chat da pha c6 trang thai bién déi lién
tuc, gay ra cac hién tugng nhu tich tu san
pham léng, dao déng ap suat va nguy co
ngap lut thiét bi [1].

2. Ung dung khoa hoc céng nghé trong
cdng tac van hanh hé théng duéng éng
2 pha

2.1. Thdch thirc ky thuat

Hé théng dudng 6ng 2 pha Nam Cén
Son déi mat véi nhiéu thach thic ky thuat
phuc tap, bao gom:
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- Chuyén pha lién tuc: Dong chét luu 2 pha c6 thé chuyén déi gilta
cac trang thai pha (Hinh 3), dan dén su thay d8i 4p sudt va nhiét d6 doc
tuyén 6ng, gay nguy cc hinh thanh khai long (liquid slug) va anh hudng
dén hiéu qua van hanh.

- Ché dé dong chay: Thay déi theo van t8c dong khi va condensate
bao gém dong phan tang, séng, slug va dong xody. Méi ché dé lai anh
hudng khac nhau dén hiéu qua va an toan van hanh (Hinh 3).

- Lugng san pham I6ng tich tu trong dudng 6ng (LHU): Theo nghién
clru clia Statoil [1], lugng sdn pham 18ng tich tu trong dudng 6ng c6 thé
tang gap 2 lan khi luu lugng khi gidam 30% (Hinh 4).
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Hinh 1. So d hé thong dudng dng Nam C6n Son.
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- Nguy co ngap lut thiét bi ti€p nhan va tach san
phdm 1éng (slugcatcher): Su tich tu sdn pham léng
(condensate) khéng dugc kiém soat c6 thé dan dén hién
tuong ngap lut slugcatcher tai Nha mdy x khi Nam Con
Son tai Dinh C6, gay gian doan cap khi anh huéng dén an
ninh nang lugng quéc gia.
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Hinh 2. Gidn d6 pha ctia dong hén hap cia L6 06.1/16 05-2805-3/16 11.2[1].
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Hinh 3. Ddc tinh dong chdy cda dong chdt luu 2 pha [5].

2.2, Gidi phdp ting dung mé phéng déng theo thoi gian
thuc

2.2.1. Tich hop phdn mém MSI

- D& giai quyét cac thach thuc trén, NCSP da nghién
clu va hgp tac véi Multi Phase Solution Inc. (MSI, nay
thuéc WOOD Group) dé phat trién phan mém mé phéng
dong dua trén nén tdng OLGA - cdng cu chuyén biét cho
mo phdng dong chdy da pha. Sau han 1 ndm nghién cuu,
phan mém mé phdng dong theo thai gian thuc MSI da
dugc hoan thién va trién khai thanh cong tai NCSP tu
nam 2003.

- Phan mém MSI dugc tich hgp véi hé théng diéu
khién ICS ctia NCSP, thu nhan dir liéu van hanh thuc té (luu
lugng, ap suat, nhiét do) tir cac gian ngoai khai cta 4 cha
khi va Nha may xtr ly khi Nam Cén Son dé tinh todn mé
phdng lién tuc theo thai gian thuc (real time) cac thong

« 0LGA 2000.1.0 = Multiflo
@ 0LGA 96.1  Pipesim BJA

#Pipesim OLGA-S = PLAC

Thé tich 16ng ngung tu (nghin m?)
N
|

0 E “ ----- “ ----- : - -"T‘ . ‘ ‘ : 9
0 100 200 300 400
Luu lugng khi (triéu ft/ngay)

Hinh 4. Mdi tuong quan giiia luiong sén phdm Iong ngung tu va luu lugng khi [1].
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Hinh 6. Gidn dd sdn phdm Iong tich Iy hinh thanh trong duong éng.

Sy Pigging Satn

66

Status

Liquid Volume {m?)

Pipeline

Pigging Slug Siio

Last Pig Lawnch

Pigging Actions

—
o |

O N o L1 AW -, O

DAV KHi - SO 1/2025

Lan Tary

Hinh 7. Man hinh chiic ndng phéng thoi cda MSI.
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s6 quan trong dam bao dudng éng khi
Nam Cén Son van hanh an toan, hiéu
qua (Hinh 6).

2.2.2. Cdc chiic ndng chinh cda phdn mém
MSI [3]

- Quan ly sdn pham léng tich tu
trong dusng éng

Tinh toan lugng san pham léng tich
tu theo thdi gian thuc (Hinh 6), giup
xac dinh thsi diém phéng thoi ddy san
pham I6ng vé nha may x{ ly, dm bao
dong chay lién tuc va an toan.

- Chuc ndng phoéng thoi ddy san
pham Idng tir gian Lan Tay

+ Dua vao chuc nang tinh toadn san
phdm 1éng tich tu trong dudng 6ng,
NCSP sé chi dong lén ké hoach phong
thoi ddy sdn phadm Iéng vé nha may
nhadm gidm lugng sén phadm ldng trong
dudng 8ng va giao lai sén phdm long
cho cac cht khi giup ddm bao van hanh
an toan, lién tuc ctia hé théng khi Nam
Con Son.

+ MSI ¢6 chiic ndng phéng thoi day
san pham 1dng gitp NCSP theo déi vi tri,
van téc va thdi gian di chuyén cda thoi,
du bédo lugng san phdm léng sé dugc
ddy vé nha may véi do chinh xac cao
(Badng 1 va Hinh 7).

- Tinh téng nang lugng trong
dudng éng:

Bdng 1. Bdng so sdnh du bdo thoi gian di chuyén cia thoi, lugng sdn phdm Iong ddy vé nha mdy so vdi s6 liéu thuc té

Thai gian

8/10/2022
28/11/2022
5/12/2022
10/1/2023
9/3/2023
11/5/2023
20/7/2023
15/9/2023
29/9/2023

Lugng long
do thucté
(m?)
480
670
110
525
850
1.085
1.010
610
172

Lugng léng
do du bao
(m’)

637
86
647
808
794
997
671
134

Luu lugng khi
trung binh
(Msm?*/ngay)
7.8
9,51
9,33
8,87
7.8
9,53
8,63
7,25
4,86

Th(‘!i gian ) Tht‘!i gian ’ Ty lérori

di chuyén thucté  di chuyén du kién vy 12 %)

(gid) (gi®) chatlong (%

60,6 60,1 0

453 45,1 0

50,47 50,8 0

41,6 41,6 0

438 43,5 0

42, M3 0

56,2 553 0

61,6 61,1 0

90,5 90,1 0
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Hinh 8. Chuic ndng What-if cia phan mém MSI.

Hinh 9. Hinh anh ddm mdy khl 10 ri tai KP75.

Do hé théng khi Nam Cén Son gém 4 chd khi nén can c6 cong
cu hé trg tinh toan nang lugng téng trong duding 8ng nham phan
b6 san phdm tu khi ¢ chd khi thi hai Lé 11.2 nam 2006. Do d6,
NCSP da nghién ctu va tiing dung phan mém MSI cho tinh nang
tinh téng nang lugng trong dudng éng (Hinh 8) lién tuc theo thai
gian thuc nham phuc vu cho céng tac hiéu chinh nang lugng véi
phan mém Energy Components (EC) giip phan bé sdn phdm chinh
xac va tuan tha cac hgp dong thuang mai (allocation agreement).

- M6 phéng cac kich ban gia dinh (what-if) vé van hanh:

Dua vao du bao nhu cau khi tir trung tam diéu do6 khi, ap suat
hé théng khi NCSP, van hanh vién NCSP duing chic nang gia dinh

clia phan mém MSI dé mé phdéng tinh toan luu
luong khi cta ting chi khi can dua vao dudng
8ng trong thdi gian t6i dé ddm bdo cung cap
khi theo nhu cau khi déng thai van dam bao hé
thong van hanh trong ngudng van hanh téi uu.
Viéc nay rat hitu ich cho NCSP trong viéc diéu tiét,
van hanh an toan hé théng khi NCSP phurc tap
goém 4 chu khi, dudng 6ng 2 pha dai 371 km, nhu
cau khi thay déi nhiéu va thudng xuyén do canh
tranh cla cdc nguoén nang lugng téi tao, LNG.

- Chuc nang phat hién ro ri khi cla dudng
0ng 26" (leak detection)

+ Phan mém MSI 4p dung déng thai nhiéu
phuong phap dé du bao kha nang rd ri tiém
an xay ra trong hé théng dudng 6ng Nam Con
Son, bao gom: (i) Mé hinh toan hoc/mé phong
vat ly chinh xac dua trén mé phang déng khaoi
lugng va ap suat trong dudng 6ng; (i) Phan tich
théng ké xu hudng tin hiéu toan dién gém hiéu
chinh tr6i tin hiéu (drift compensation); (iii) Thuat
toan nhan dang mau (pattern recognition) nham
nang cao toc dé phat hién va kha nang du doan
vitrirori.
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Hinh 10. Chic ndng phdt hién ro ri khi cia dudng dng 26"

+ NCSP c6 thé theo d6i kha ndng ro ri, vi tri ro i,
xac suat ro ri dé co6 bién phap kiém tra, xac nhan va tng
pho kip thai giup ddm bao van hanh an toan lién tuc cda
hé théng khi Nam Cén Son. Thuc té phan mém MSI da
giup NCSP xac nhan kha nédng bi ro ri va vi tri ro ri khi tai
KP75 (tuyén éng nhanh tai L6 12W) vao ngay 23/8/2013
(Hinh 9).

- Tinh toan ap suat can bang sau khi diting hoat dong
(settle out pressure)

MSI tinh toén lién tuc theo thai gian thuc ap suat can
bang sau khi diting hoat dong gitip NCSP can nhac viéc
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Hinh 11. Hinh dnh nhan thoi tai Nha mdy xi Iy khi Nam Cén Son.
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diéu tiét luu lugng khi cia cac chi khi kip thoi dé van
hanh hé théng khi NCSP trong nguéng an toan (dudi gia
tri t6i da 130 barg).

- Trong 22 nam van hanh, NCSP da st dung phan
mém MSI dam bdo céng tac quan ly san phdm léng va
van hanh an toan, hiéu qua. T6ng cong NCSP da thuc
hién thanh céng 354 1an phdng thoi quét sdn pham 16ng
(wiper pig & sphere) va 4 lan phéng thoi théng minh (ILI)
giam sat an mon dudng 6ng.
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4. Két luan

Viéc st dung hiéu qua phan mém mo phdéng MSI
trong viéc van hanh an toan, tin cay va hiéu qua hé théng
khi Nam Cén San. NCSP da van chuyén antoan gan 110 ty
m? khi va 2,7 triéu tan condensate, gép phan dam bao an
ninh nang lugng quéc gia.

Viéc ap dung mé phdéng dong theo thai gian thuc
con giup NCSP di trudc trong chuyén déi s nganh
céng nghiép khi, khi dit liéu van hanh thuc té lién tuc
dugc phan tich dé ra quyét dinh quan ly 16ng chinh xac,
phan bé sdn phdm chinh xac va phdi hgp van hanh day
chuyén khi Nam Cén Son an toan, tin cdy va hiéu qua.
Viéc ap dung ky thuat mé phdng dong theo thai gian thuc
la budc dot pha trong van hanh hé théng dudng 6ng 2
pha, gidi quyét thanh céng cac thach thic ky thuat phic
tap va dat nén méng cho qua trinh chuyén déi s6 trong
nganh cong nghiép khi Viét Nam. Trong tuong lai, viéc
tich hgp tri tué nhan tao va cong nghé s6 sé maé ra co hoi
t6i uu hoa hé théng van hanh.

L&i cdm on

Nhom tac gia tran trong cdm on su hé trg tu BP,
Statoil, Petrovietnam va céc don vi tham gia nghién cuu,
xay dung va van hanh hé théng khi Nam Cén Son trong
su6t han 22 nam qua.
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APPLICATION OF REAL-TIME DYNAMIC SIMULATION FOR SAFE AND
EFFICIENT OPERATION OF THE NAM CON SON TWO-PHASE PIPELINE

Bui Tien Dung, Duong Quoc Tuan, Nguyen Thanh Ngoan, Ho Xuan Thanh

Nam Con Son Gas Pipeline Company (NCSP)
Email: ngoan.nguyen@ncsp.com.vn

Summary

This paper presents the real-time dynamic simulation solution applied by Nam Con Son Gas Pipeline Company (NCSP) to ensure the safe
and efficient operation of the 371 km two-phase pipeline (gas and condensate). The simulation software MSI, developed based on the OLGA
platform, has been used by NCSP to monitor liquid holdup, predict operating scenarios, detect leaks, and optimize pipeline operations. The
successful use of this solution has enabled the delivery of nearly 110 billion m? of gas and 2.7 million tons of condensate over the last 22 years,
contributing significantly to the national energy security and laying the foundation for digital transformation in Vietnam's gas industry.

Key words: Real-time simulation, multiphase pipeline, OLGA, MSI, gas pipeline operations, Nam Con Son pipeline.
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