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Thiét ké hé thong an toan cho gian khoan BK16 ap dung
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Tom tat

Quy trinh cong nghé trén gian khoan BK16 la nhdm muc dich xw ly dong hén hop khi gas-nuéc ldy duoc tir
céc giéng dau, qua qua trinh tach dé tao ra sén phédm la dau va khi dét. Vi vay trong moi trong nay, cac
céng trinh trén bién 1a mét méi truong rat dé xay ra cac nguy hiém _chay va nguy hiém khi. Bé dam béo an
toan cho con ngudi va thiét bj trén d6 cén phai thiét 1ap moét hé théng an toan cé dé tin cay tuyet déi, ddm
bdo mirc dp an toan cho gian khoan dat murc SIL3 (safety integrity level). Nhiém vu chinh cta hé thong an
toan la phai ddm béo dau thé, khi gas khdng bj ro ri va chd déng han ché nhimng anh hu’cyng néu xay rarori
béng cach déng mé hang loat hé théng céc van xa, dung qua trinh(dtng tuyen) dirng khan cép dong thoi
giam sat cac théng so trong qua trinh tach pha cua binh tach théng qua cac cam bién vé é&p suét va mirc
gan trén binh. Pé gidm thoi gian thiét ké va rat ngdn thoi gian, khoi luvong lap trinh hé théng an toan,

phuong phap Grafcet trong linh vurc thiét ké logic duoc &p dung do dic diém cua hé théng an toan déu la
diéu khién céc van cé co ché hoat déng ON-OFF.

Tl khoa: Diéu khién logic, Gian khoan, Hé thong an toan, Grafcet
Abstract

The technology process in BK16 wellhead satelite platform is to separate the gas and the oil from gas-water
mixture. Therefore, the contruction in BK16 is very dangerous due to the flammable and exposive posibility.
In order to ensure the safety for people and equipment, it is obligation to set up the the safety system with
absolute reliability and satisfies SIL 3 — safety level for BK16. The main function of this system guarantees
that crude oil and gas are not leak, and if there has a leak the system will be reacted by closing or opening a
series of valves such as: blowdown valve, process shutdown valve, emergency shutdown valve and
monitoring the signals from level and presure sensors of production separate tank to minimize losses. To
reduce design time and programming, Grafcet method is applied because of the characteristics of safety
system is to control many of ON-OFF valves.

Keywords: Logic design, Offshore platform, Safety system, Grafcet

1. Pit van dé

Cac heé thong san xuit ngay nay khong ngumng
gia tang vé kich thude va do phue tap dé dap tmg nhu
cdu ngay cang cao vé ning luong, hang hoa va thyc
phim ciia xa hoi. Cung voi do sé xuat hién nhing
nguy co va rui ro can phai dugc ngan nglra va giam
nhe anh huéng cia chung dén loi ich kinh té ciing
nhu con ngudi. Mot hé théng cong nghiép 1a mot hé
thong mang tinh chat dong va cac thudc tinh cua né
khong nhimg chi phy thudc vao cac thanh phan bén
trong nd ma con phu thudc vao mdi quan hé gilra
chung, do d6 de danh gia an toan van hanh can mot
phuong phap tiép can c6 hé théng. Phuong phéap phan
tich sy ¢6 1a mot phuong phéap thuong duge sir dung
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trong thiét ké hé thong an toan, dac biét la ddi vai cac
qua trinh dac biét nguy hiém nhu qua trinh san xuat,
qua trinh khai thac dau khi [1-4] va [7].

Viéc thiét ké hé théng an toan cho gian khoan
dya trén cac yéu cdu dua ra theo tidu chuin IEC
61508. Chuong trinh diéu khién hé théng an toan
thuong duoc thiét ké st dung ngdn ngit Ladder két
hop vai FBD trong 1ap trinh cho PLC dya theo bang
phan tich nguyén nhan két qua. Tuy nhién qua trinh
thiét ké an toan cho gian khoan doi hoi phai két ndi
nhiéu tin hiéu tir c4c thiét b diéu khién, thiét bj do va
céc thiét bi an toan nhu coi, dén, nut 4n dung va dung
khan cép. Viéc sir dung ngdn ngit Ladder/FBD trong
1ap trinh khién cho chwong trinh s& cong kénh, khong
tmg dung duoc cac ciu tric dong bd, song hanh dé
giam thoi gian xu ly. Khi st dung ngdn ngir 1ap trinh
SFC (Sequential Function Chart) thi vin @& trén s&
duoc giai quyét mot cach triét dé.
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Hinh 1. So d tong quan hé théng khai thac dau va khi.

Ngon ngir 1ép trinh SFC dugc xay dung dua trén
phuong phép thiét ké logic Grafcet. N6 1a mot cach
tiép can duoc s dung nhiéu trong diéu khién logic
nhu mét ngén ngit 1ap trinh trong cac b PLC, 1a mdt
ngon ngit md phong tiéu chuan do né khong chi cho
phép mé phong dau vao/ra va cac mbi quan hé trong
hé théng ma con md phong duge cac sy kién dong
thoi va dong b hoa [5]. Grafcet khong chi thé hién
vé mit cac moi quan hé vé mat logic (glong nhu ngén
ngit FBD dang st dung trong thiét ké ¢ gian khoan)
ma con chi 16 cac mdi quan h¢ lién két vé mat vat Iy
nén giap ca ngudi thiét ké va s dung c6 hinh dung
rat tryc quan vé& hé thdng. Riéng vé thiét ké thi giam
thoi gian lap trinh vi khi thiét 1ap dwoc Grafcet co
nghia 1a ¢6 thé viét chuong trinh cho PLC thong qua
ngdn ngir SFC ma khéng can viét ham dé lap trinh
nhu v6i ngén ngit FBD hay Ladder, din dén giam
thoi gian thiét ké, giam thoi gian xu 1y su cb. Didu
nay rat quan trong trong thiét ké an toan dé dap ung
tiéu chuan an toan IEC 61508-3 danh cho phan mém.
Ngoai ra viéc mod phong hé théng sir dung
Grafcet/SFC cho phép ciu tric cac nhiém vu phtic tap
thanh cac don vi nho hon va ddng bd hoa céac cau triic
nho nay nham ting tinh linh hoat cta hé thdng, dé
dang cho ngudi str dung phat hién ra 16i & chinh xac
dau trong cac chuong trinh nhé thay vi ca chuong
trinh 16n nhu ¢ 1ap trinh str dung FBD.

Bai béo nay trinh bay quy trinh thiét ké hé thdng
an toan cho gian khoan khai thac dau khi BK16 va
mb phong tmg dung didu khién logic dwa trén phwong
phap Grafcet, tir d6 tién toi lap trinh st dung ngén
ngit 1ap trinh SFC. Noi dung cua bai bao gém cac
phan chinh nhu sau: dat van d&, gidi thiéu tong
quan vé gian khoan BK 16, thiét k& hé thong an toan,
thiét ké mo phong kiém nghiém tinh dung din cia hé
thong sir dung GRAFCET va két luan.

2. Téng quan vé gian khoan BK16.

Gian khoan BK16 thudc so hitru ctia Vietsopetro
J.V-Viét Nam va dugc giao nhiém vu khoan va van
hanh khai thic ddu mé tir mé Bach H6 nim trén thém
luc dia phia Nam cua Viét Nam.

Phuong thic hoat dong cua gian khoan BK16 nhu
hinh 1. Chit luu tir 9 giéng san xuat di theo chin
duong tuong tng dén cum phén dong dau vao dé dua
ra bon ~duong Ong: san xuat, kiém tra, xa khi va xa
long dé tach riéng khi gas, dau tho va tap chat. Cac
giéng san xuit duoc diéu khién dong mo boi cum ba
van SCSSV, MSSV, WSSV va mét van tiét Iuu ki
hiéu la FV. Gleng bom ép ciing thiét ké cac cum van
nhu giéng san xuat.

Nhiém vy ghinh clia bdn dudng dng trong hé thong
khai thac dau nhu sau:
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- Puong Ong san xuit (Production Header):
nhan dau thé tir giéng khai thac dwa vao binh tach V-
400 dé tach hai pha long khi hodc di thing (by pass)
ra cac thung chtra dé dwa vé dét lién khi binh tach c6
su ¢b can cach ly.

- Puodng 6ng klem tra (Test Header): st dung
khi can do thong sO clia cac gieng riéng biét. Khi do
giéng can do sé& theo dudng dng san xuat di vao binh
tach V-400, cac giéng con lai theo duong 6ng kiém
tra di thang ra thung chira.

- Duong ong xa khi (Vent Header): lam giam
bot ap suat gas Xa ra cua cac van xa khi BDV tr cac
duong 6ng san xuat va duong dng kiém tra duoc dua
t6i binh xa sy ¢d (Vent Scrubber V-200) khi ¢6 sy ¢6

- Puong 6ng xa long (Drain Header): xa chat
long tir cac duong dng hé trén gian khoan va duoc
dua vé binh xa ho V-301, xa chat 1ong tir cum phan
dong dau vao, binh tach V-400, binh xa su ¢ V-200
vé binh x4 kin V-300.

Trén cic duong ong nhu san xut, xa khi, xa
long va kiém tra déu co cong tic (switch) PSHL va
van dung nhanh SDV dé khi ap suat trén cac duong
dng ndm ngoai dai cho phép (10-47 bar) thi cong tic
nay s& tac dong dé xa khi va dong van SDV. Riéng
véi cac binh chira trén gian khoan thi binh tach 1a
thiét bi quan trong can phai didu khién muc va diéu
khién ap suit nén c6 thém van diéu khién ap suat
PCV va diéu khién mirc LCV.

Ngoai ra & duong 6ng san xudt va dudng ong
thai 16ng sau mdi van dimg nhanh SDV s& c6 thém
van diéu khién bang tay HV dé dam bao thém murc do
an toan cho cac duong 6ng nay

H¢ thdng phu trg phan ph01 khi gaslift dung dé
cung cép khi gas xuong cac giéng khai thac dau thong
qua tram phan phéi khi gaslift va do cac thong sé (ap
suét, nhiét do, luu luong) cua khi gas duoc phan phdi
d6 thong qua tram do khi gas nham muyc dich bom khi
xudng dé ndi dau 1én dua vao bdn duong dng phan
phéi va loai bo su tich tu két tua trong dudng ra cua
khi gas tir binh tach.

Hé thong phu trg bom nude ép via c6 nhiém vu
bom nuéc xudng cac giéng ddu dé ria duong dng
chira ddu va khi con lai mot phan duoc trich ra dua
dén cum Kill Manifold KM2000A, KM2000B dé dap
gleng khi ¢6 sy ¢d (do khi khai thac dau tho thi dau
nhe ndi 1én trén mat nuéc nén phai dé phong chay nd,
dap nudc bang cac voi phun khi ¢6 chay & giéng) .

Hién nay trong viéc thiét ké diéu khién an toan
cho gian khoan, phan lap trinh diéu khién st dung s6
lwong cac chuong trinh con rat 16n do dung ngén ngir
1ap trinh FBD, anh hudng dén phan truyén thong va
tac dong nhanh cua hé thong an toan. Pay 1a hai kho
khin trong thuc té tai gian khoan BK16.
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3. Thiét ké an toan cho gian khoan.
3.1 Thiét ké phan cirng.

Thiét bi sir dung trén gian khoan phai dap ung
cac tiéu chuén quy dinh vé an toan (IEC 65108 part 2
cho phin cing) trong méi truong nguy hiém. Do do
can chon PLC véi chuén an toan (safety PLC) dugc
thiét ké dac biét, dugc chiing nhan dap tmg cac yéu
cau vé an toan (SIL3). Su khac biét chinh giita PLC
thudong va PLC an toan 1a su xuét hién cua co ché du
phong va tu kiém tra. Mot diém khac biét quan trong
khéac nidm & dau vao/ra cia PLC an toan. O dau vao,
PLC an toan lién tyc theo d&i trang thai dau vao dé
phat hién cac su cb xay ra trong ddy chuyén. Pau ra
c¢6 thém mach an toan giita dau ra va thiét bj két ndi
dé han ché thiét hai cho thiét bi bén ngoai.

Hé thdng an toan can phai dugc trang bi céac
modul du phong dam bao khi mot mo-dun bi 16i hé
thong s& tu dong chuyén d6i sang thiét bi du phong
gitip qua trinh san xuat dién ra lién tuc.

PLCA

CP Repeater
PN
PROFIBUS-DP PROFIBUS-DP

PROFIBUS-DP
IM] ) )

B

Hinh 2. Ciu trac phan cing cua thiét ké an toan.

PLCB

E]

MPI

HMI

Hinh 2 1a so d6 két ndi hé théng du phong cho
toan bo hé théng (redundant control system). Cac mo-
dun duoc két ndi trén 3 gia d5. Trén gia dau tién 1a 2
b6 mé-dun giéng nhau bao gdm: ngudn (PS), CPU va
moé-dun truyén théng (CP) goi tit 1a PLC A va PLC B
cung vdi 1 bd “RS-485 repeater”. Gia thtr hai la 2
mo-dun mé rong (IM), mo-dun dau vao sb, dau ra sb
va 2 mo-dun dau vao tuong ty. Trén gia do thir 3 14 2
md-dun mé rong (IM), 4 mo-dun dau vao twong ty va
md-dun c6 chure nang dac biét (FM). CPU cua PLC A
két ndi v6i mo-dun IM thir nhét trén gia 2 va IM tha
nhit gi4 3 thong qua cap RS-485, tuong tu nhu vay
v6i PLC B. CPU trong PLC A c6 thé truy cap dit liéu
t6i cac mo-dun dwoc két ndi trén gia 2 sir dung mo-
dun IM. Ciing nhu vy no co thé truy cp dit liéu vao
cac mondun mo rong trén gia 3. Twong ty véi PLC B.
Chung ta ciing c6 1 mang Profibus cho md-dun
truyén thong (CP) dé truyén dir lidu gitra 2 CPU.
Mang MPI dugc sir dung truyén dit liéu giita PLC A
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va B v6i man hinh HMI. Mang nay duoc két ndi tir
cac cong MPI cta 2 CPU t6i dau vao cua Repeater va
tir dau ra cua Repeater t&i man hinh HMI.

3.2 Thiét ké phan mém va cdc yéu ciu doi véi thiét
ké phan mém cho hé thong an toan.

Su khac nhau giita thiét ké logic thong thuong
va thiét ké an toan mg dung diéu khién logic thé hién
trong cac ndi dung nhu sau:

- Ty dong dimg khéan cép dbi véi cac qué trinh
va thiét bi tai cac gia tri téi han dong thoi gui tin hiéu
téi cac hé thong khac nhau.

- Cung cép kha ning chuin doan va kiém tra tir
xa.

- Cung cép chirc nang ty phat hién va truyén tin
higu vé 13i ndi bo.

- Khi ¢6 su cb, hé théng s& danh gia dugc mirc
d6 nguy hiém dé nguoi van hanh dua ra cac quyet
dinh dung trén gian khoan de tranh thiét hai nang né
vé ngudi theo sy phan cap vé mirc do nguy hiém nhu
sau:

1. Ding thiét bi (unit shutdown).

2. Ding timg giéng riéng biét (individual well
shutdown).

Dirng thiét bi va dimg timg giéng riéng biét thuc
hién khi h¢ thong c6 10i chua duogc liét vao mtc do
nguy hiém ctia hé thong an toan.

3. Dung qua trinh (Process Shutdown- PSD):
murc do nguy hiém it nhat, la qua trinh dimg toan bd
qua trinh ma khong lam giam ap suat.

4. Dung khin cip muic thap (Emergency
Shutdown — Low level ESD-L): muc d nguy hiém
tha ba.

5. Dung khin cdp mic cao (Emergency
Shutdown — High level ESD-H): muc d§ nguy hiém
thtr hai.

6. Roi bd gian khoan (Abandon Platform
Shutdown ESD-A): mirc d6 nguy hiém nhit cua gian
khoan. Dimg roi bo gian khoan 14 mirc cao nhét trong
hé théng an toan khi sy ¢ vuot qua tam kiém soat.
Toan bo hé théng trén gian khoan can duoc dung lai
chi mot vai hé théng canh bao va chiéu sang duoc gt
lai phuc vu hoat dong so tan khoi gian.

- bam bao ticu chuén’an toan IEC 61508 part 3
danh cho phan mém khi thiét ké h¢ thong an toan.

3.3 Phan tich cdc nguyén nhdn- tac dong ciia qud

trinh dirng va phin cip mirc dp nguy hiém
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Viéc tim mdi quan hé giira cac nguyén nhan va
tac dong di kém la budc bat bude phai cod trude khi
1ap trinh cho h¢ thong an toan.

3.3.1. Dirng cdc giéng riéng biét

Dung qua trinh xdy ra khi c6 mot trong cac tin
hiéu sau:

Truong hop 1

Néu c6 tin hiéu tir nat nhin 4o tai tram lam viéc
teong ung voi giéng muon ding thi hé thong s€ thuc
hién dong van MSSV, WSSV.

Truong hop 2

Néu c6 2 trong 3 tin hiéu 4p suét trong giéng &
muc cao thi h¢ thong thuc hi¢n viéc dong van MSSV,
WSSV, SDV.

Truong hop 3

) Néu 4p suit sau van tiét luu cao/thdp thi hé
thong thuc hién viéc dong van MSSV, WSSV, SDV,
SCSSV.

3.3.2. Dig thiét bi

Ding thiét bi xay ra khi c6 mot trong cac tin
hiéu sau:

Truong hop 1:
Néu c6 mot trong cac sy ¢b sau
- Mirc chét long binh Vent Scrubber rét thép.
- Mirc chét long binh xa kin rat thap.
- Mirc chét 1ong binh xa ho rat thap.
- Ap suat d4u ra ciia bom xa rat cao.
thi hé thong s& cho dimg bom xa.
Truong hop 2

Néu murc chét 1ong bé chira hoa chét giam nhiét,
d6 dong dic rat thap thi hé thong s& thuc hién viée
déng toan bo van duong khi nén téi bom H-700A1-
01 t6i H-700A1-11.

3.3.3. Durng qua trinh

Dung qua trinh xay ra khi c6 mot trong cac tin
hiéu sau:

Truong hop 1
- Ap suat binh tach V-400 rét cao hodc rét thép.
- Ap suat duong khi Gas rat cao hoic rat thap.
- Ap suat duong hdn hop khi va dau rat cao hodc
rat thap.
- Miec chit 16ng trong binh tach rat cao hodc rat
thap.



Tap chi Khoa hoc va Céng nghé 132 (2019) 008-015

- Mirc chét 1ong trong binh loc V-200 rét cao.
Téc dong t6i hé thdng cong nghé nhu sau:

- Dung van MSSV, WSSV, SDV.

- Bong van SDV 400, PCV 400, LCV 400.

- Bong van SDV 800, SDV 802.

- Béng van FV §811-819, XY 711-721, XY 761-
771.

- Ding may bom H-311.
Truong hop 2

- Nt nhin trén bang diéu khién cia hé thong
phat thanh/canh bao Public adress/General alarm
(PA/GA) kich hoat dirng qua trinh.

- Nat nhén tai tram 1am viéc trong phong diéu
khién trung tam.

- MANUAL CALL-POINT tai thang gin dau
giéng khoan (phia Pong va Tay).

Téac dong toi hé théng cong nghé nhu sau nhu
trong trurong hop 1 cung véi tdc dong:

- Tao bao dong tai phong diéu khién trung tim
(CCR) trén gian khoan.

- Kich hoat bao dong dung qua trinh.
3.3.4. Dirng khan cdp mirc thdp

Dung khéan cap muc thap xay ra khi c6 mot
trong cac tin hiéu sau:

Truong hop 1

- Phat hién 50% LEL Gas tir 2 dau do khi tro 1én
trong khu vuc xtr Iy Zonel (Khu vuc 1 bao gém cac
khong gian nén noi c6 céac thiét bi qua trinh dat lién
ké v6i dau giéng khoan).

- Nut nhan trén hé thong PA/GA dé kich hoat dé
kich hoat ding khéan cap muc thap

Tac dong t6i hé théng cong nghé nhu sau:

- Tao bao dong tai CCR, trén gian khoan.

- Kich hoat bao dong dimg khan cip murc thip.
- Dung van MSSV, WSSV, SDV.

- Mo van BDV 1001, BDV 1002.

- PBong van SDV 400, PCV 400, LCV 400.

- Poéng van SDV 800, SDV 802.

- Mé& van BDV 401, BDV 801.

- bong van FV 811-819, XY 711-721, XY 761-
771.

- Dung may bom H-311.
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Truong hop 2

- Phat hién chay tir 2 dau bao chay tré 1én trong
khu vyc xtr Iy (Zone 1)

- Nt nhan trén h¢ thong PA/GA dé kich hoat
dung khan cap murc thap.

Tac dong t6i hé théng cong nghé nhu sau: tac
dong nhu trong truong hop 1 cung véi tdc dong dung
may phat AU-AE-01, AU-AE-02.

Truong hop 3

_ -Tin hiéu dimg khan cip béo chdy tir h¢ thong
de néng chay.

Tac dong toi hé thdng cong nghé nhu sau: tac
dong nhu trong truong hop 2 cung véi tac ddong dong
van SCSSV.

3.3.5. Dirng khan cdp mirc cao

Dung khan cap muc cao xay ra khi c6 mdt trong
cac tin hiéu sau:

- Phat hién chay tir 2 dau bao chay tr¢ 1én trong
khu vuc xir 1y (Zone 2: Khu vuc 2 la khu vuc cé
ngudn dién chinh va khéan cip, phong diéu khién, chd
0)

- Nut nhin 4o tai tram lam viéc trong phong diéu
khién trung tam.

- Nat nhan tai thang gan dau giéng khoan (phia
Pong va Tay).

- Nut nhén tai binh rtra di dong.

- Nit nhan trén h¢ thong PA/GA dé kich hoat
dung khan cap mirc cao.

- Nut nhan FM-200.

- Phat hién 25% LEL Gas tir 2 dau do khi tr¢ 1én
trong khu vuc xtr Iy (Zone2).

- Nuat nhan tai tram lam viéc trong phong diéu
khién trung tam.

- Nut nhén tai thang gan dau giéng khoan (phia
Pong va Tay).

- Nut nhén tai binh rira di dong.

- Nt nhan trén h¢ thong PA/GA dé kich hoat
dung khan cap mirc cao.

Tac dong t6i hé théng cong nghé nhu sau:

- Tao bao dong tai CCR, trén gian khoan.

- Kich hoat bao dong dirng khan cip murc cao.
- Dung van MSSV, WSSV, SDV.

- M¢ van BDV 1001, BDV 1002.

- Bong van SDV 400, PCV 400, LCV 400.
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- bong van SDV 800, SDV 802.
- Mé van BDV 401, BDV 801.

- Béng van FV 811-819, XY 711-721, XY 761-
771.

- Dimng may AU-AE-01, AU-AE-02, H-311.
3.3.6. Roi bo gian khoan

Pay 1a mirc d6 khan cép cao nhét c6 thé xay ra
trén gian khoan

Mirc @6 roi bdé gian khoan xdy ra khi c6 mot
trong cac tin hi€u sau:

Truong hop 1

- Nat nhan bao dong roi bo gian khoan bj tac
dong: khu wvuc ha canh/noi neo tau
LANDING\MOORING PLATFORM ¢ khu vuc phia
tay va phia dong.

- Nut nhin rdi bo gian khoan trén ti PA/GA bi
tac dong guri tin hi€u sang.

Tac dong t6i hé thdng cong nghé nhu sau:
- Tao bao dong tai CCR, CCR2, trén gian khoan.
- Kich hoat bao dong roi bo gian khoan.

- bong tgén b6 cac van SCSSV, MSSV, WSSV,
SDV cua 9 giéng.

- M¢& van BDV 1001, BDV 1002.
Truwong hop 2

- Nat nhan tai tram tau ctu ho, khu vuc tap
trung.

- Nut nhan trén bang diéu khién PA/GA kich
hoat dirng khan cap-roi bo gian khoan.

- Phat hién 20% LEL GAS tir 2 dau do khi tré
1én trong khu vuc xir 1y (Zone 2).

Tac dong t6i hé thdng cong nghé nhu sau:
- Béng van SDV 400, PCV 400, LCV 400.
- bong van SDV 800, SDV 802.

- M¢ van BDV 401, BDV 801.

- bong van FV 811-819, XY 711-721, XY 761-
771.

- Dung may nén khi AU-AE-01, AU-AE-02, H-
311.

Truong hop 3

- Nt nhén 4o tai tram lam viéc trong phong diéu
khién.

- Nt nhan tai khu vire ha canh may bay.

Tac dong t6i hé théng cong nghé nhu sau: tac
dong gop ca trudng hop 1 va truong hop 2.

3.4. Ung dung Grafcet dé lap trinh diéu khién

Grafcet 1a tir viét tit cua tiéng Phap “Graphe
fonctionnel de commande étape transition” 1a mot dd
hinh chttc nang cho phép mé ta cac trang thai lam
viéc cua hé théng va biéu dién qué trinh diéu khién
Vi cac trang thai chuyén bién tir trang thai nay sang
trang thai khac [8]-[9], d6 1a mdt Graph dinh hudng
va dugc xéac dinh boi cac phan tir sau:

G:={E T, A M}
Trong do:

= {Ei, Ez, ..., Em} la tdp hitu han cac trang
thai (glal doan) cua h¢ thong. Mdi trang thai tuong
ung voi nhitng tac dong nao do6 cia phan diéu khién
va trong mot trang thai cic hanh vi diéu khién 1a
khong doi. Mot trang thai co hai kha ning 1a hoat
dong va khong hoat dong. Piéu khién chinh 1a thuc
hién cac ménh dé logic chira cac bién vao va cac bién
ra dé hé théng c6 dugc mot trang thai xac dinh trong
hé va @6 cling chinh 1a mdt trang thai Grafcet.

= {ti, t, ..., tp} 1a tép hop hiru han cac chuyén
tiép (chuyen trang thai). Ham Bool gan véi mot
chuyén tiép dwoc goi 1a “mot tiép nhan”. Giita hai
trang thai luén ludn ton tai mot chuyén tiép.

= {a1, a, ..., an} la tdp cac cung dinh hudng
nbi glua mot trang tha1 nay v6i mot chuyén tiép hodc
giita mot chuyén tiép va mot trang thai.

M = {mj, my, ..., my} 1 tap cac gia tri 0 va 1.
Neéu m; = 1 thi trang thai i 1a hoat dong, néu m; = 0 thi
trang thai i la khong hoat dong.

Do gi6i han vé d6 dai ctia bai bao nén tac gia chi
lap b1eu dién md ta Grafcet cho truong hop dung
khan cip muc roi gian ESD-A, cac muc khin cép
khéc hoan toan tuong ty. Cac tin hi¢u ¢ day s€ duogc
dinh nghia 13 cac chuyén tiép, cac tic dong 1a trang

thai.
Trang thai
ban dau (E)

Trang thai
hoat dong (E)

e Chuyén tiép (T)

Cung dinh huéng

Y @
Hinh 3. Ki hi¢u trong Grafcet.
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- Reset cic tin hi¢u v& trang thai ban diu:
- Tit tin hiéu ALARM

- Mé van SCSSV, MSSV, WSSV, SDV

- Péng van BDV 1001, BDV 1002

- Mé van SDV 400, PCV 400, LCV 400

- Mé van SDV 800, SDV 802

- Péng van BDV 401, BDV 801

- Mé van FV 811-819, XY 711-721, XY 761-771

- M6 may AU-AE-01, AU-AE-02, H-311

- Nit nhén tai Landing/Mooring
(phia Tay)

- Nit nhén tai Landing/Mooring
(phia Pong)

- Nit nhén trén h¢ théng PA/GA

- Tao bio dong tai CCR,

- Niit nhén tai tram tau cieu h,
khu viee tdp trung

- Nit nhén trén bing diéu khién
PA/GA kich hogt dirng khéin cip-
roi bé gian khoan

- Phdt hi¢n 20% LEL GAS tir 2
dau do khi tré lén trong khu vie
xii ly(Zone 2)

- Péng van SDV 400, PCV 400,

CCR2, trén gian khoan A 4
- Kich hoat bio ddng roi bé

gian khoan 3
- Dirng van SCSSV, MSSV,

WSSV, SDV

LCV 400

- Pong van SDV 800, SDV 802

- Mé van BDV 401, BDV 801

- Pong van FV 811-819, XY 711-

- Mé van BDV 1001, BDV 1002

- Nuat nhén do tgi tram lam vigc trong
phong diéu khién

- Nit nhén tai khu viee ha canh mdy bay
- Nut nhén tai trgm tau cieu hé, khu viee -
tap trung
- Nt nhén trén bing diéu khién PA/GA
kich hoat dirng khén cap-roi bo gian
khoan

- Phdt hign 20% LEL GAS tir 2 diu do
khi tré 1én trong khu viec xiv ly(Zone 2)

721, XY 761-771
- Dirng may AU-AE-01, AU-AE-
02, H-311

- Niit nhén do tgi tram lam vigc
trong phong diéu khién

- Nt nhén tgi khu vye hg canh
mdy bay

- Nut nhén tgi Landing/Mooring
(phia Tay)

- Niit nhén tgi Landing/Mooring
(phia Dong)

- Niit nhén trén hé théng PA/GA

- Nt nhén do tai tram lam vigc
trong phong diéu khién

- Nit nhén tai khu viee ha canh
mdy bay

- Tao bio ddng tai CCR, CCR2, trén
gian khoan

- Kich hoat bio ddng roi bé gian khoan
- Dirng van SCSSV, MSSV, WSSV, SDV
- Mé van BDV 1001, BDV 1002

- Péng van SDV 400, PCV 400, LCV 400
- Péng van SDV 800, SDV 802

- Mé van BDV 401, BDV 801

- Péng van FV 811-819, XY 711-721, XY
761-771

- Dirng miy AU-AE-01, AU-AE-02, H-
311

Hinh 4. Grafcet cho chuong trinh con mirc nguy hiém rdi bé gian khoan.

- " | = -
Trans1 Trans4 Trans
sz = 53 [
OFF WELL OFF PROCESS
) ™
[T RN Trans2 AR Transs
sa 54

Hinh 5. SFC cho mirc nguy hiém rdi gian.

4. Mb phéng kiém chirng: sir dung ngdn ngir lap
trinh SFC.

Ngon ngir 18p trinh biéu dd ham tuan tw SFC la
mot cong cu rat manh trong miéu ta céu triic cua h¢
thdng diéu khién tuan tu [6]. SFC duoc phat trién tir
ngodn ngit Grafcet, mot cong cu dd hoa dé miéu ta
chudi hanh dong.

Uu diém cua ngoén ngit SFC 1a mot cong cu
manh trong 1ap trinh cac hé¢ théng tuan ty, dic biét 1a
khi thiét ké st dung phuwong phap Grafcet. Vi hé
thong diéu khién an toan cho gian khoan c6 rat nhiéu
tin hi¢u vao ra va cac cdc qua trinh xdy ra chim vi
vay ngon ngtr 1ap trinh SFC duogc lya chon giam thoi
gian 1ap trinh va khdi lugng c4u 1énh 1ap trinh. Hinh 5
1a m6 hinh chuyén dbi tir Grafcet sang SFC dé lap
trinh. S1, S2, S3, va S4 twong duong vdi trang thai 1,
2,3, va 4. Tl (transion 1) twong tmg voi chuyén tiép
tur trang thai 1 sang trang thai 2 ciia moé ta Grafcet,
tuong tu nhu vay véi cac chuyén tiép T2, T3, T4.
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Khéng anh huong dén tinh tong quat cta bai
toan thiét ké an toan cho gian khoan, mé phong kiém
ching dugc thye hién cho mirc nguy hiém cao nhit 1a
10i gian ESD-A, cic mirc nguy hiém khac hoan toan
twong tu. Kich ban mé phong nhu ¢ hinh 6 dugc thyc
hién nhu sau:

- Truong hop 1, tin hi¢u kich hoat cho muc
ESD-A nay la tin higu ly tir ti diéu khién PA/GA co
muc logic 1a 1 tai thoi diém t1, khi c6 tin hiéu nay hé
théng an toan s€ thuc hién mdt loat cdc hanh dong
sau: kich hoat hé thong bao dong (Alarm), dong tt ca
cac van dau giéng cua 9 giéng (MSSV), mé hai van
xa BDV 1001 va 1002 (ki hiéu trén dd thi chung cho
ca hai van la BDV 1001).

- Truong hop 2, khi ¢ thém tin hiéu ro ri khi ga
(20% LEL) tai thoi diém t2, Alarm van dugc kich
hoat, giltr nguyén trang thai cua cac van MSSV va
BDV 1001 dong thoi dong cac van diéu khién cua
binh tach 1a SDV 400, LCV 400 va PCV 400, va m¢&
van xa 401. Cac van khac nhu van tiét luu FV va van
dién XY diéu khién cac duong khi déng/méd nhu cac
van cua binh tach nén coi nhu cac cua binh tach hoat
dong thé nao thi cac van FV va XY hoat dong nhu
vay.

Tai thoi diém (3 c6 tin hiéu reset thi cdc van vé
trang thai ban diu, mé van MSSV (mirc logic 1), cac
van xa BDV dong (vé mirc khong), md van diéu
khién binh tdch SDV 400, PCV400, LCV 400 (muc
logic 1)
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Hinh 6. Két qua mo phong trudng hop khén cap roi gian.

Sau thoi diém t3 mot lan nita tin hi¢u 20%LEL
bi kich hoat khi d6 ngay lap tirc tin hi¢u Alarm lai
duoc kich hoat va dong cac van cua binh tach va mo
van xa 401 con van dau giéng MSSV va van xa BDV
1001,1002 khéng thay doi trang thai.

-Trudong hop 3: Tai thoi diém t4 c6 tin hiéu tir
ndt 4n 4o tai tram lam viéc trong phong lam viéc thi
khi d6 hé thong sé& tac dong gop ca hai truong hop 1
va 2, tuy nhién trudc d6 thi cé tin hiéu 20%LEL da
kich hoat nén trudng hop 2 da duoc kich hoat 10i, chi
con truong hop 1 chua kich hoat thi lic nay cac van
ctia trudng hop 1 s& kich hoat: van déu giéng dong,
van xa BDV 1001, 1002 m¢.

5. Két luén

Nghién ctru trong bai bao da chi ra dugc kho
khian trong thiét ké h¢ thong an toan trén gian khoan
dang gap phai, tir 46 xdy dung dugc quy trinh thiét ké
an toan bao gom thiét ké phan ctmg va phan mém
theo tiéu chuan IEC 61508 part 2 va part 3, hé thong
an toan sau khi xay dung xong dap tng chuan an toan
SIL3. Phan kiém nghiém mé phong cho thdy hé thong
an toan da hoat dong theo diing thiét ké yéu cau.

Loi cam on

Nghién ctru nay dqu tai trg b(:)‘i truong Pai hoc
Bach khoa Ha Noi trong d¢€ tai ma s6 T2017-PC-098.
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