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Tom tat J f. 

Quy trinh cong nghe tren gian khoan BK16 la nhim muc dich xCr ly dong hon '^?Pj^^'^^^'^j tai^ng nay, cac 
cac giing diu, qua qua trinh tach di tao ra san phdm la diu va khi dot. Vi vay trong ̂ ^_ ^^ ^ ^ ^ ^^^ ^^ 
cong trinh tren biin la mot moi farang rit de xay ra cac nguy hiim chay va nguy^ ni _ ^ ^^.^ ^^^ 
toan cho con ngoai va thiit bi tren do cin phai thiit lap mot he thong an toan co ao -^, ^^ ^^^ ^^ 
bao mirc do an toan cho gian khoan dat mdc SIL3 (safety integrity level). Nhiem yu cnin ^^^ ^^ ^ ^ 
toan la phai dam bao dau tho, khi gas khdng bi ro n va chu dong han che nhung ann "^ H . ^ . . . 
bing each dong ma hang loat he thing cac van xa. dirng qua trinh(dimg tuyen), dmp >'^^"^fj°"f"^ 
giam sat cac thong s6 trong qua trinh tach pha cua binh tach thong qua cac cam bien ̂ « ^^ ?"° ' 
gin tren binh. Dd giam thai gian thik ki va rut ngin thai gian. khoi lagng lap tnnh be '^^ff'^Jl^"' 
phaang phap Grafcet trong linh vac thik ki logic dagc ap dung do dac diem cua he thong an toan aeu la 
diiu khiin cac van co ca chi boat dgng ON-OFF. 
lir khoa: Dieu khien logic, Gian khoan, He thdng 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 charactenstics of safety 
system is to control many of ON-OFF valves. 
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1. Dat van de ttong thiet ke hg thdng an toan, dac biet la ddi vdi cac 
- - . . • . . • . ; - ~, . , • . . Qua trinh dac biet nguy hiem nhir qua trinh san xuat. 
Cac he thong san xuat ngay nay khong ngung - ̂  u i u - .L- y- ,,.• r. *-, • r̂ n 

• .- • 1 • 1. »u • • .*- t.- . A-A- • 1. qua trinh khai thac dau khi [ -41 va [71 
gia tang ve kich thuoc va dp phuc tap de dap ung nhu ^ i ' i " I ' j -
cau ngay cang cao vg nang lugng, hang hda va thirc Viec thidt kd he thdng an toan cho gian khoan 
phim cua xa hgi, Cimg vdi dd se xuSt hien nhung dua tten cac ygu c k dua ra theo tieu chudn IEC 
nguy CO va nii ro can phai dugc ngan ngua va giam 61508. Chuang trinh dilu khi^n he thdng an toan 
nhe anh hudng ciia chung den lgi ich kmh tS ciing thudng dugc thiit kg su dung ._,in'ngu Ladder kdt 
nhu con ngudi Mdt he thdng cong nghiep la mpt he hgp vdi FBD ttong lap ttinh c\---. PLC dua theo bang 
thdng mang tmh chat ddng va cac thudc finh cua nd phan tich nguyen nhan kgt qua. Tuy nhien qua trinh 
khdng nhimg chi phu thugc vao cac thanh phan bgn thigt kd an toan cho gian khoai- ddi hdi phai kdt ndi 
ttong no ma cdn phu thudc vao moi quan he giua nhidu tm hidu tit cac thigt bi d\t .i khien. thigt bi do va 
chiing, do do de danh gia an toan van hanh c5n mpt cac thilt bi an toan nhu cdi, der nui In dimg vk dimg 
phuang phap tiep can cd he thong. Phuang phap phan khan c4p. Viec sir dung ngdn ,: -̂ Ladder.TBD trong 
tich su cd la mdt phuang phap thudng dugc sir dung lap ttinh khiln cho chuong trii . .dng kinh. khdng 

img dung dugc cac cau ttiJc , bo, sons hanh d l 
giam thdi gian xir ly. Khi su c ^6n rv^, igp trinh 

* Dia chi lien he: Tei.: (+84) 917921581 SFC ('Sequential Function Ci ^^,, ^^,^ ^ , 
Email: chau.phanthihuyen@hust edu.vn '• • • - ^'.^ quylt mdt each trie. 



Hinh 1. So do tdng quan he thdng khai thac dau va khi. 

Ngdn ngir lap ttinh SFC dugc xay dung dua tren 
phuang phap thiet ke logic Grafcet. Nd la mgt each 
tiep can dugc sir dung nhieu trong dilu khiln logic 
nhu mpt ngdn ngQ lap trinh trong cac bd PLC, la mdt 
ngon ngu md phdng tieu chuan do nd khdng chi eho 
phep md phdng dau vao/ra va cac mdi quan he trong 
lie thong ma cdn md phdng dugc cac su kien ddng 
thdi va ddng bp hda [5]. Grafcet khdng chi thi hien 
ve mat cac mdi quan he ve mat logic (gidng nhu ngdn 
ngii FBD dang sir dung ttong thiet k l d gian khoan) 
ma cdn chi rd cac mdi quan he lien kdt vg mat vat ly 
nen guip ca ngudi thigt ke va sd dung cd hinh dung 
rat true quan ve he thdng. Rieng ve thiet ke thi giam 
thdi gian lap ttinh vi khi thiet lap dugc Grafcet cd 
nghia la cd the viet chuang trinh cho PLC thong qua 
ngdn ngij SFC ma khdng can vidt ham d l lap trinh 
nhu vdl ngdn ngil FBD hay Ladder, dan den giam 
thdi gian thiet kg, giara thdi gian xir ly su cd. Dieu 
nay rat quan trpng ttong thiet ke an toan dg dap img 
lieu chuan an toan IEC 61508-3 danh cho phan mlm, 
Ngoai ra viec md phdng he thdng sir dung 
Grafcet/SFC cho phep cau true cac nhiem vu phiic tap 
thanh cac don vi nhd ban va ddng bd hda cac cSu tnic 
nhd nay nham tang tlnh linh hoat cua he thdng, de 
diing cho ngugi su dung phat hien ra loi d chinii xac 
datl ttong cac chuang trinh nhd thay vi ca chuang 
trinh Idn nhu d ISp trinh sir dung FBD. 

Bai bao nay trinh bay quy trinh thiet ke he thdng 
an toan cho gian khoan khai thac dau khi B K l d v a 
md phdng ung dung didu khien logic dua tren phuang 
phap Grafcet, tir dd tien tdi lap trinh su dung ngdn 
ngU lap trinh SFC. Ndi dung cua bai bag gdm cac 
phan chinh nhu sau: dat van de, gidi thieu tdng 
quan ve gian khoan BK 16, thiet kl he thdng an toan, 
thiet ke md phdng kiem nghiem tinh dung din cua he 
thdng sir dung GRAFCET va ket luan. 

2. Tong quan ve gian khoan BK16. 

Gian khoan BK16 thupc sd htru cua Vietsopetro 
J.V-Viet Nam va dugc giao nhiem vu khoan va van 
hanh khai thac dau md tu md Bach Hd nam tten them 
luc dia phia Nam cua Viet Nam. 

Phuang thiic boat ddng cua gian klioan BK16 nhu 
hinb I. Chat luu tir 9 gilng san xuat di theo chm 
dudng tuang iing den cum phan dong dau vao de dua 
ra bdn dudng dng: san xuat, kiem tra, xa khi va xa 
long de tach rieng khi gas, dau thd va tap chat. Cac 
gilng san xuit dugc dieu khien dong md bdi cum ba 
van SCSSV, MSSV, WSSV va mpt van tilt luu ki 
hieu ia FV. Gieng bam ep cung thiet ke cac cum van 
nhu gieng san xuat. 

Nhiem vu chinh ciia bdn dudng dng trong hg thdng 
khai thac dau nliu sau' 



- Dudng ong san xuat (Production Header): 
nhan d4u thd tir gieng khai thac dua vao binh tach V-
400 dg tach hai pha long khi hoac di thang (by pass) 
ra cac thimg chiia de dua ve dk iiln khi binh tach cd 
sit cd can each ly. 

- Dudng dng kigm tra (Test Header): sii dung 
khi can do thdng sd ciia cac gilng rieng biet. Khi dd 
gieng can do se theo dudng dng san xuat di vao binh 
tach V-400, cac gieng cdn lai theo dudng dng kiem 
tta di thang ra thiing chira. 

- Dudng dng xa khi (Vent Header): lam giam 
bdt ap suat gas xa ra ciia cac van xa khi BDV tir cac 
dudng ong san xuat va dudng dng kigm tta dugc dua 
tdi binh xa sir cd (Vent Scmbber V-200) khi cd su cd 

- Dudng dng xa long (Drain Header): xa chat 
idng tir cac dudng dng hd trdn gian khoan va duac 
dua ve binh xa hd V-30L xa chat long tir cum phan 
ddng dau vao, binh tach V-400, bmh xa su cd V-200 
ve binh xa kin V-300. 

Tren cac dudng ong nhu san xuat, xa khi, xa 
long va kiem tra deu cd cdng tac (switch) PSHL va 
van dimg nhanh SDV de khi ap suat tren cac dudng 
dng nam ngoai dai cho phep (10-47 bar) thi cdng tac 
nay se tac dgng dg xa khi va ddng van SDV. Rieng 
vdi cac binh chira tten gian khoan thi binh tach la 
thiet bi quan trong can phai dieu khien mirc va dieu 
khien ap suat nen cd them van dieu khien ap suat 
PCV va dieu khien mirc LCV. 

Ngoai ra d dudng dng san xuat va dudng dng 
thai long sau mdi van dung nhanh SDV se cd them 
van dieu khign bang tay HV dg dam bao thgm rauc dd 
an toan cho cac ducmg dng nay 

He thdng phu ttg phan phdi klii gaslift diing de 
cung cap khi gas xudng cac gieng khai thac dau thdng 
qua ttam phan phdi khi gaslift va do cac thdng sd (ap 
suat, nhiet dp, luu lugng) ciia khi gas dugc phan phdi 
dd thong qua tram do khi gas nham muc dich bom khi 
xudng de ndi dau lgn dua vao fadn dudng dng phan 
phdi va loai bd su tich tu ket tua ttong dudng ra ciia 
khi gas tir binh tach. 

He thong phu trg bom nude ep via cd nhiem vu 
bam nude xudng cac gieng dau dg nia dudng dng 
chiia dau va khi cdn lai mdt phan dugc ttich ra dua 
din cum Kill Manifold KM2000A, KM2000B dl dap 
gilng khi cd su cd (do khi khai thac dhu thd thi diu 
nhe ndi len ttdn mat nude nen phai de phdng chay nd, 
dap nude bang cac vdi phun khi cd chay d gilng), 

Hien nay trong viec thiet ke dilu khiln an toan 
cho gian khoan, phan lap trinh dieu khiln sii dung sd 
lugng cac chuong ttinh con rat Idn do diing ngdn ngu 
lap ttinh FBD, anh hudng din phan tmyln thdng va 
tac ddng nhanh cua he ihdng an toan. Day la hai khd 
khan ttong thuc te tai gian khoan BK! 6. 

3. Thilt ke an toan cho gmn koud"-

S.J Thiit kiph&n cimg. 

Thilt bi sii dung tten S^an.^i^^" ^^^ ĵog ^^^ ^ 
cac dgu chuin quy dinh ve an loan (i ^. . ^ ^^ ^^ 
cho phin cimg) ttong moi ^'^'^^ " ^ . i ^ pLC) dugc 
cin chgn PLC vdi chuan an t ^ ^ ' ^ ^ ^ ^ ^ ^ac yen 
thilt k l dac biet, duoc ^^^l^^-Z^'^^^ PLC 
ciu v l an toan (SIL3). Su ^-^^^^Z ca chi du 
thudng va PLC an - n j a s . xuath ^ - ^^^^ 

phdng va tu kiem tta Mot d^ '" ^ ^ ^ ^ju vao, 
khac nam d dau v^o/ra cua PLCan to^ ^^^ ^^ 

PLC an toan lien ^ c theo ^ ^ ^ | ^̂  .^ ^ . ^ ^^ 
phat hien cac sir co xay ra ttong da^ ^ 
cd diem raach an toan giua dau ra va unei u. 
d l han chi thiet hai cho thiet bi ben ngoai. 

Hg thing an toan cin phai dugc trang bl cac 
modul du phdng dam bao khi mot " ' ° - ^ " " ^i loi he 
thing se ra ddng chuyen ddi sang thiet b . du phong 
giup qua ttinh san xual dien ra hen tue. 

1000B0 
Hinh 2. Cau tnic phan ciing cua thiet ke an toan. 

Hinh 2 la sg dd ket ndi he thdng du phong cho 
loan bd he thdng (redundant conttol system). Cac md-
dun dugc ket ndi tten 3 gia da, Tren gia dau tien la 2 
bd md-dun gidng nhau bao gdm: ngudn (PS), CPU va 
md-dun tmyln thdng (CP) gpi t i t la PLC A va PLC B 
ciing vdi 1 bg "RS-485 repeater", Gia thu hai la 2 
mo-dun md rpng (IM), md-dun dau vao sd, dau ra sd 
va 2 md-dun dau vao tuang " " • 'jia da thii 3 la 2 
md-dun md rgng (IM). 4 mo- ., \ ao tuang ttr va 

md-dun cd chirc nang dac bici 11. CPU cua PLC A 
ket ndi vdi md-dun !M thit nl: jn gia 2 va IM thu 
nhat gia 3 thong qua cap RS- •. tuong tu nhu vay 
vdl PLC B, CPU trong PLC A hi tmy cap dir lidu 
tdi cac md-dun dugc ket ndi jia 2 su dune md-
dun IM. Cung nhu vay nd c6 ly cap du lieu vao 
cac mondun md rpng tten gia ng ur • 6i PLC B 
Chiinu la ciing co 1 mane bus d. md-dun 
w:- .-• ihdng (CP) de tt^ye igy g„, -, ^ . p ^ 

_ MPI dugc sir dung tru ug^ ^^. ^ . 



va B vdi man hinh HMI. Mang nay dugc ki t ndi ttr 
cac cdng MPI cua 2 CPU tdi d iu vao cua Repeater va 
tir dau ra cua Repeater tai man hinh HMI. 

3.2 Thiet ke phan mem vd cdcyeu cSu ddi vdi thiit 
kephan mem cho he thong an todn. 

Sir khac nliau giira thilt k l logic thdng thudng 
va thiet ke an toan ung dung dilu khiln logic thi hien 
trong cac ndi dung nhu sau: 

- Tu dgng dimg khan cap ddi vdi cac qua trinh 
va thiet bi tai cac gia tn tdi ban ddng thdi giri tin hieu 
tdi cac he thdng khac nhau. 

- Cung cap kha nang chuan doan va ki lm tra tir 

- Cung cap chire nang tu phat hien va tmyen tin 
hieu vg ldi ndi bg. 

- Khi cd su cd, he thdng se danh gia dugc miic 
dp nguy hiem de ngudi van hanh dua ra cac quylt 
dinh dung tten gian khoan de tranh thiet hai nang ne 
vg ngudi theo su phan cap ve mtic dp nguy hiem nhu 
sau: 

1. Dung thiet bi (unit shutdov/n). 

2. Dimg timg gieng rieng biet (individual well 
shutdown). 

Dimg thiet bj va dimg ttmg gilng rieng bi€t thuc 
hien khi he thdng cd ldi chua dugc iiet vao mirc do 
nguy hiem cua he thdng an toan. 

3. Dimg qua trinh (Process Shutdown- PSD): 
muc dp nguy hiem it nhat, la qua ttinh dimg toan bg 
qua trinh ma khdng lam giam ap suat. 

4. Dimg khan cap mirc thap (Emergency 
Shutdown - Low level ESD-L): miic dd nguy hilm 
thu ba. 

5. Dimg khan cap mirc cao (Emergency 
Shutdovm - High level ESD-H): miic do nguy hilm 
thii hai. 

6. Rdi bd gian klioan (Abandon Platform 
Shutdown ESD-A): mirc do nguy hiem nhat ciia gian 
khoan. Dung rdi bd gian khoan la mirc cao nhat trong 
he thdng an toan khi su c6 vugt qua lam kigm soat. 
Toan bp he thdng tren gian khoan can dugc dirng lai 
chi mdt vai he thdng canh bao va chieu sang dugc giir 
lai phuc vu hoat dpng sa tan khdi gian. 

- Dam bao tieu chuin an toan IEC 61508 part 3 
danh cho phan mem khi thiet kg he thdng an toan. 

S.3 Phdn tich cdc nguyin nhan- tdc dgng cua t/ud 

trinh dimg vdphan cap muc do nguy hiem 

Viec tira mdi quan he giila cac nguyen nhan va 
tac dpng di kem la budc bat budc phai cd trudc khi 
lap trinh cho he thdng an toan. 

3.3.1. Dimg cdc gieng rieng biet 

Dimg qua ttinh xay ra khi cd mpt ttong cac tin 
hieu sau: 

Trudng hgp I 

Ngu CO tin hieu tir nut nhan ao tai tram lam vigc 
tucmg ling vdi gigng mudn ditng thi he thing se thue 
hien dong van MSSV, WSSV. 

Trudng hgp 2 

Ngu cd 2 trong 3 tin hieu ap suat trong gieng d 
miic cao thi he thong thuc hien viec ddng van MSSV, 
WSSV, SDV. 

Trudng hgp 3 

Neu ap suat sau van tiet lim cao/thap thi he 
thing thuc hien viec ddng van MSSV, WSSV, SDV, 
SCSSV, 

3.3.2. Dung thiit bi 

Dimg thiet bi xay ra khi cd mdt ttong eac tin 
hieu sau' 

Truang hgp 1: 

Ngu cd mdt trong cac su cd sau 

- Mirc chat long binh Vent Scmbber rit thip. 

- Mirc chat ldng binh xa kin rit thip. 

- Mlic chat Idng binh xa hd rat thap. 

- Ap suat dau ra cila bam xa rat cao. 

thi he thdng se cho dung bam xa. 

Truang hap 2 

Neu miic chat ldng be chiia hda chat giam nhidt, 
do ddng dac rat thap thi he thong se thuc hien viec 
ddng toan bd van dudng khi nen tdi bora H-700A1-
01 tg iH-700AI- l i , 

3.3.3. Dirng qud trinh 

Dimg qua trinh xay ra khi cd mdt trong cac tin 
hieu sau: 

Truang hgp I 

- Ap suit binh tach V-400 rit cao hoac rat thap. 

- Ap suat dudng khi Gas rat cao hoac rat thap. 

- Ap suit dudng hdn hgp khi va dau rat cao hoac 
rat thap 

- Mirc chat Idng trong binh tach rat cao hoac rat 
thap. 



- Mirc chat ldng ttong bmh Ipc V-200 rat cao. 

Tac ddng tdi he thdng cdng nghe nhu sau: 

- Dimg van MSSV, WSSV, SDV, 

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

- Dong van SDV 800, SDV 802. 

- Ddng van FV 811-8I9, XY 711-721, XY 761-
771. 

- Dimg may bom H-311. 

Truang hgp 2 

- Nut nhan tren bang dieu khien cua he thdng 
phat thanh/canh bao Public adress/General alarm 
(PA/GA) kich boat dimg qua trinh. 

- Niit nhan tai tram lam viec trong phdng dieu 
khien tmng tam. 

- MANUAL CALL-POINT tai thang gin diu 
gieng khoan (phia Ddng va Tay), 

Tac dpng tdi he thdng cdng nghe nhu sau nhu 
trong tmdng hpp 1 cimg vdi tac dgng: 

- Tao bao ddng tai phdng dieu khien tmng tam 
(CCR) tren gian khoan. 

- Kich boat bao ddng dimg qua trinh. 

3.3.4. Dimg khdn cdp mirc thdp 

Dimg khan cap raiic thap xay ra khi cd mdt 
ttong cac tin hieu sau: 

Truang hgp I 

- Phat hien 50% LEL Gas tti 2 diu dd khi ttd len 
ttong khu vuc xir ly Zonel (Khu vuc I bao gdm cac 
khdng gian nen nai cd cac thigt bi qua ttinh dat lien 
ke vdi dau gieng khoan), 

- Niit nhan tten he thdng PA/GA de kich boat dg 
kich boat dimg khan cap raiic thap 

Tac ddng tdi he thdng cdng nghe nhu sau: 

- Tao bao ddng tai CCR, tten gian khoan 

- Kich hoat bao dpng dimg khan cap miic thap. 

- Dimg van MSSV, WSSV, SDV, 

- Mdvan BDV JOOI,BDV 1002. 

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

- Ddng van SDV 800, SDV 802. 

- Md van BDV 401, BDV 801 

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

- Dimg may bora H-311. 

•j Ien ttong 
Tnrdng hgp 2 

-Phat hien chay hi 2 diu bao chay trd î  

khu vuc xirly (Zonel) 

- N ^ t o h k .ren he .h6.g PA/GA ^ ' l " * ' " " 

dimg khan cip muc thap-

Tac dpng .en he thing ^^__'l$%%Tgi<ml 
ddng nhu ttong ttirong hgp 1 cun^ 
may phat AU-AE-OI, AU-AE-02 

bao chay tir be thdng 
Tru&ng hop 3 

-Tin hieu dirag khan cap 

de nong chay. 

Tac dong to. he ihSng cong nghe nhu sau. t ic 

dong nSu u ™ | .ruong hop 2 cnng vc, «c d,ng doog 

van SCSSV. 

3.3 5. Diwg khdfl cdp ww '̂ cao 

Dung khin cip muc cao xay ra kh. CO mot trong 

cac tin hieu sau: 

- Phat hien chay tir 2 diu bao chay ttd len ttong 

khu vuc xir li* (Zone 2: Khu vuc 2 la khu yuc co 

ngudn dien chinh va khin cap, phdng dieu khien, cho 

d) 

- Niit nhin ao tai ttam lam viec ttong pbong dieu 

khien ttnng tara. 

- Niit nhin !ai thang gin diu gieng khoan (phia 

Ddng va Tay), 

- Niit nhin tai bmh rira di ddng, 

- Nut nhin trgn he thing PA/GA de kich boat 
dimg khan cap miic cao. 

- Niit nhin FM-200. 

- Phat hien 25% LEL Gas tti 2 diu dd khi trd ien 
ttong khu vuc xir ly (Zone2). 

- Niit nhan tai ttara lam viec ttong phdng dieu 
khien ttimg tam 

- Niit nhan tai thang gan dau gieng khoan (phia 
Ddng va Tay). 

- Niit nhan tai binh nia di t̂  

- Niit nhin tren he thdng i' VGA d l kich hoat 
dimg khan cap rauc cao. 

Tac dgng tdi he thdng cdnL ^ighe nhu sau: 

- Tao bao ddng tai CCR, ti nan khoan. 

- Kich hoat bao dpng dim i cip ^^^ ^^^ 

- Dimg van MSSV, WSS v 

- M a van BDV 1001, BD 

- Ddng van SDV 400, PC LCV 4(,, 



- Ddng van SDV 800, SDV 802. 

- M d van BDV 401, BDV 801, 

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

- Dimg may AU-AE-01, AU-AE-02, H-311. 

3 3.6. Rai bo gidn khoan 

Day la mdc dd khan cap cao nhat cd the xay ra 
tten gian khoan 

Mirc dd rgi bd gian khoan xay ra khi cd mpt 
ttong cac tin hieu sau: 

Trudng hgp 1 

- Nut nhan bao dpng rdi bd gian khoan bi tac 
dgng: khu vuc ha canh/nai neo tau 
LANDING\MOORING PLATFORM d khu vuc phia 
tay va phia ddng, 

- Nut nhan rdi bd gian khoan tren tu PA/GA bi 
tac ddng gin tin hieu sang, 

Tac ddng tdi he thdng cdng nghe nhu sau: 

- Tao bao dpng tai CCR, CCR2, ttgn gian khoan, 

- Kich boat bao ddng rdi bd gian khoan. 

- Ddng toan bd cac van SCSSV, MSSV, WSSV, 
SDV ciia 9 gigng. 

-Md van BDV 1001, BDV 1002. 

Tru&ng hgp 2 

- Niit nhan tai tram tau ciiu hd, khu vuc tap 
ttung. 

- Niit nhan tten bang dieu khien PA/GA kich 
hoat dimg khan cap-rdi bd gian khoan. 

- Phat hien 20% LEL GAS tir 2 diu dd khi ttd 
len ttong khu vuc xii ly (Zone 2), 

Tac dgng tdi he thdng cdng nghe nhu sau: 

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

- Ddng van SDV 800, SDV 802. 

- Md van BDV 401, BDV 801. 

- Ddng van FV 811-819, XY 711-721, XY 761-

- Nut nhan tai khu vuc ha canh may bay, 

Tae ddng tdi he thdng cdng nghe nhu sau: tac 
ddng gdp ca tmdng hgp 1 va tradng hgp 2, 

3,4. Ung dung Grafcet de lap trinh diiu khien 

Grafcet la tu viet tat cua tieng Phap "Graphe 
fonctionnel de eommande etape transition" la rapt dd 
hinh chiic nang cho phep md ta cac trang thai lam 
viec cua he thdng va bieu didn qua trinh dieu khien 
vdi cac ttang thai chuyen bien tir trang thai nay sang 
trang thai khac [8]-[9], dd la mgt Graph dinh hudng 
va dugc xac djnh bdi cac phan tu sau: 

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

Trong dd: 

E = {E|, El, ..,, Em} la tap hiru ban cdc ttang 
thai (giai doan) cua he thdng. Mdi ttang thai tuong 
ling vdi nhung tac ddng nao dd ciia phan dieu khien 
va ttong mpt trang thai cac hanh vi dieu khien la 
khdng doi Mpl trang thai co hai kha nang la boat 
ddng va khdng boat ddng. Dieu khien chinh la thuc 
hien cac menh de logic chiia cac bien vao va cac bien 
ra de he thdng cd duge mdt ttang thai xac dinh trong 
he va do cung chinh la mdt trang thai Grafcet. 

T = {t], t2, ..., tp} la tap hgp hiru ban cac chuygn 
tiep (chuyen trang thai). Ham Bool gan vdi mdt 
chuygn tiep dugc ggi la "mpt tiep nhan". GiQ'a hai 
ttang thai ludn ludn tpn tai mpt chuyen tiep. 

A = {ai, 32, . ., an} la tap cac cung dinh hudng 
ndi giua mdt trang thai nay vdi ragt chuyen tiep hoac 
giira mgt chuyen ttep va mgt trang thai. 

M = {mi, m2, ..., mn) la tap cac gia tti 0 va 1. 
Neu ra, = 1 thi ttang thai i la boat ddng, neu ra, = 0 thi 
trang thai i la khdng boat ddng. 

Do gidi han ve do dai ciia bai bao nen tac gia chi 
lap bieu didn md ta Grafcet cho tmdng hpp diing 
khan cap miic rdi gian ESD-A, cac rairc khan cap 
khac hoan toan tuang tu. Cac tin hieu d day se dugc 
dinh nghTa la cac chuyen tiep, eac tac dgng la ttang 
thai 

771. •
Trone thai 

ho(ildOng(E: 

- Dimg may nen khi AU-AE-01, AU-AE-02, H-

Trudng hgp 3 

- Niit nhan ao tai tram iam viec ttong phdng dieu 
Hinh 3. Ki hieu trong Grafcet, 
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Hinh 4. Grafcet cho chuong trinh 
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Hinh 5. SFC cho raiic nguy higra rdi gian. 

4. Mo phdng kiem chung: su- dung ngon ngir lap 
trinh SFC. 

Ngdn ngil lap ttinh bidu dd ham tuan tu SFC la 
mpt cdng cu rat raanh ttong midu ta cau tnic cua he 
thdng digu khien tuan tu [6] SFC dugc phat trien tir 
ngdn ngu Grafcet, mgt cong cu dd hpa de mieu ta 
chudi hanh ddng, 

u'u diem ciia ngdn ng& SFC la mpt cdng cu 
manh ttong lap trinh cac he thdng tuan ttr, dac biet la 
khi thilt ke su dung phuang phap Grafcet. Vi he 
thong dieu khien an toan cho gian khoan cd rat nhieu 
tin hieu vao ra va cac cac qua trinh xay ra cham vi 
vay ngdn ngQ lap trinh SFC dugc lua chpn giam thdi 
gian lap trinh va khdi lugng cau lenh lap trinh. Hinh 5 
la md hinh chuyen ddi tu Grafcet sang SFC dl lap 
trinh. Sl , S2, S3, va S4 ttrang duong vdi ttang thai I, 
2, 3, va 4. Tl (ttansion 1) ttrong ung vdi chuyin tilp 
ttr trang thai I sang ttang thai 2 ciia md ta Grafcet, 
tuong tu nhu vay vdi cac chuygn tiep T2, T3, T4. 

con miic nguy hilm rdi bd gian khoan 

Khdng anh hudng din tinh tdng quat ciia bai 
toan thilt k l an toan cho gian khoan, mo phong kiem 
chimg duoc thuc hien cho miic nguy hiem cao nhat la 
rdi gian ESD-A, cac muc nguy hilm khac hoan toan 
tuong tu Kich ban mo phdng nhu d hinh 6 dugc thuc 
hien nhu sau: 

- Trudng hop !, tin hieu kich hoat cho miic 
ESD-A nay la tin hieu liy tir tti dilu khien PA/GA ed 
rairc logic la I tai thdi dilm t l , khi cd tin hieu nay he 
thing an toan se thuc hien rapt loat cac hanh dgng 
sau: kich hoat he thong bao ddng (Alarm), ddng ti t ca 
cac van diu gilng ciia 9 gieng (MSSV), md hai van 
xa BDV 1001 va 1002 (ki hieu tten dd thi chung cho 
cahai van la BDV 1001). 

- Trudng hgp 2, khi cd them tin hieu ro ri kiii ga 
(20% LEL) tai thcri diem t2, Alarm van dugc kich 
hoat, giu nguyen ttang thai cua cac van MSSV va 
BDV 1001 ddng thdi ddng cac van dieu khien ciia 
binh tach la SDV 400, LCV 400 va PCV 400, va md 
van xa 401. Cac van khac nhu van tilt luu FV va van 
dien XY dieu khien cac dudn^ Vhi ddng/md nhu cac 

a binh tach boat 
;oat dpng nhu 

van cua binh tach nen coi nhu 
ddng thg nao thi cac van FV 
vay. 

Tai thdi diem t3 cd tin hi^ 
trang thai ban dau. md yan MS 
van xa BDV ddng (ve mitc 
khiln binh tach SDV 400, PC 
logic I) 

'-set thi cac van ve 
^mdc logic 1), cac 
2)- ma van dieu 
• LC\ ' 400 (mirc 
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Hinh 6. Ket qua md phdng tmdng hgp khan cap rdi gian. 

Tai lieu tham khao Sau thai diem t3 mpt lan niia lin hieu 20%LEL 
hi kich boat khi do ngay lap tue tin hieu Alarm lai 
dugc kich hoat va ddng cac van cua binh tach va md 
van xa 401 cdn van dau gigng MSSV va van xa BDV 
1001,1002 khdng thay ddi ttang thai. 

-Trudng hgp 3: Tai thai diem t4 cd tin hieu tu 
niit an ao tai ttam lam viec ttong phdng lam viec thi 
khi dd he thdng se tac ddng ggp ca hai trudng hop 1 
v^ 2, tuy nhien ttudc dd thi co tin hieu 20%LEL da 
kich hoat ngn trudng hgp 2 da dupe kich boat rdi, chi 
con tmdng hop 1 chua kich hoat thi liic nay cac van 
ciia tnrdng hgp 1 se kich boat: van dau gieng ddng, 
van xa BDV 1001, 1002 md. 

5. Kit luan 

Nghien cuu ttong bai bao da chi ra dugc khd 
khSn ttong thilt ke he thdng an toan tten gian khoan 
dang gap phai, tir dd xay dung dugc quy ttinh thiet kg 
an toan bao gom thiet kg phan cimg va phan mem 
theo tieu chuin IEC 61508 part 2 va part 3, he thdng 
an toan sau khi xay dung xong dap img chuan an toan 
SIL3 Phan kiem nghiem md phdng cho thay he thdng 
an toan da boat dgng theo diing thiet ke yeu cau. 
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