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Ha Not

Tém tat s ;
: . lay duorc tor
Quy frinh céng ngh¢ Irén gian khoan BK16 & nhim myc dich xt Iy dong hon haplkh/ g?:;;’rgcmgyngy, céc
céc giéng ddu, qua qué trinh tach @6 tao ra san pham I ddu va khi dot. VI vay ;’Ug’i whi, D& dam bio an
68ng trinh (rén bién 18 mot mot tnsbmg rat dé xdy ra cie nguy hiém chdy va nguy é’ tin cdy tuyét déi, dém
1081 cho con ngui va thiét bj rén d6 can phs) thiét lp mt hé théng an todn ¢ gcn/nh' oua hé théng an
bdo mic dp an loan cho gian kboen dal mic SIL3 {safety integnty tevel). N’f’em .V“;’ hudng ndu xdy ra ré fi
{0an 14 phai dam béo ddu tho, khi gas khong bj ro r va chi @6ng han che nhimg an" khgn chp dong théi
bang céch dong md hang loat hé théng cac van xa, dimg qué triph{dimg tuyén). d;mli vé 8p sudt va mirc
giam sat cac thong s8 trong qué trinh tach pha cia binh tch thong qua cac cam bie) h e théng an toan,
gdn trén binh. D& gidm thdi gian thiét k& v rit ngén théi gian, khGi luong 1o l'éf"m b : o toom déu 16
phuong phap Grafcel trong fiah wc thiét ké logic duoc 3p dung do déc diém cus h g
diéu khien cac van ¢ co ché hoat dhng ON-OFF.

Tir khéa: Didu khién logic, Gian khoan, Hé théng an toan, Grafcet
Abstract

The technology process in BK16 wellhead satelite platform is lo separate the gas and the oil fro_m gas-wg!er
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 (o set up the ll_zs safety system with
absolute reliabilty and satisfies SIL 3 - safety level for BK16. The main function of this sys_lem guaraq{ees
thal crude oil and gas are not leak, and if there has a leak the system vill be reacted by closing or opening a8
series of valves such as. blowdown valve, process shuldown valve, emergency shu(t{oy/n valve and
monitoring the signals from level and presure sensors of production separste lank lo minimize losses. To
reduce design time and programming, Grafce! method is applied because of lhe characteristics of safety

system is to control many of ON-OFF valves.

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

1. Pt van dé

Céc hé théng san xuft ngay nay khéng ngimg
gia ting vé kich thude va dé phirc tap dé d4p img nhu
céq ngdy cang cao vé nang luong, hanF héa va thyc
pham cia xa hoi. Cang véi d6 sé xudt hién nhimg
nguy co va rii ro can phai dugc ngan ngira va giam
nhe anh hugng cva ching dén lgi ich kinh té cing
ohu con ngudi Mot h¢ thong cdng nghiép 1a mot he
lhéng mang tinh chat dong va cac thudce tinh cia né
khéng nhimg chi phu thuge vao cac thinh phin bén
trong né ma con phy thugc vao méi quan bé gitra
chiing, do dé dé danh gid an todn vén hanh cin mét
phuong phap tiép can c6 h¢ thong. Phuong phap phan
tich sy ¢6 la mdt phuong phap thudng duge sir dyng

° Dia chi lién hé: Tel.: (+84) 917921581
Email: chau.phanthihuyen@hust edu.vn

rong thiét ké hé théng an 1oan, dac biét 1 dbi véi cac
qué frinh dgc bi¢l nguy hiém nbu qué winh san xuat,
qué trinh khai thdc dau khi [1-4] va [7].

Viée thiér ké h¢ théng an toan cho gian khoan
dya trén céc yéu cdu dva ra theo tiGu chudn 1EC
61508. Chuomg frinh diéu khis~ hé théng an toan
thudmg duge thiét ké sir dung *._on ngir Ladder két
hop vai FBD wong lap trinh ko PLC dyra theo bang
phéin tich nguyén nhan két qua. Tuy nhién qué trinh
thiét ké an toan cho gran kboar doi hoi phai két ndi
nhiéu tin hi¢u tir cac 1hiét by thiét bj do va
cac thiét bi an toan nhur o1, 487 1t in dimg va dimg
khan cép. Viéc su dyng ngfn? adder/FBD trong
13p trinh khien cho cbuong triz ¢
img dung duge cic cdu tric
giam 1t an xir ly. Khi st
SF( juentjal Function C
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Hinh 1. So dd téng quan hé thong khai thac ddu va khi.

Ngon ngir Iap trinh SFC duge xdy dung dira trén
phuong phap thiet Kké logic Grafcet. N6 la mt cach
tiép cdn duge st dung nhicu trong diéu khién logic
nhu mét ngén ngir lap trink trong cdc bé PLC, la mét
ngdn nglr mé phong tiéu chuin do né khéng chi cho
phép mé phong dau vao/ra va cac mdi quan hé lrong
h¢ lhong ma con md phong duge cac sy kién dong
théi va déng bd hoa [5]. Grafcet khéng chi thé hién
vé mit cac mdi quan hé vé mit logic (giong nhu ngén
ngt FBD dang s\t dung trong thiét ké & g]an khoan)
ma con chi 15 che mbi quan h¢ lién két vé mit vat ly
nen g16p cd ngudn thidt ké va s dung ¢6 hinh dung
Tt tryc quan vé h¢ théng. Riéng vé thiét ké thi gidm
1bdi gian Igp teinh vi khi thiét 13p dugc Grafcet ¢6
nghia 14 ¢ thé viét chuong trinh cho PLC théng qua
ngon nglt SFC ma khdng can viét ham dé I3p trinh
nhu vér ngon ngt FBD hay Ladder, din dcn g1dm
théri gian thiét ké, giam thai gian xir ly sy cb. Diéu
nay rat quan trong trong thiét ké an toan dé dép (mg
tiéu chuan an toan IEC 61508-3 danh cho phin mém.
Ngodi ra vige mé phong hé théng sir dung
GrafeeUSFC cho phép cau tric cdc nhiém vy phtte tap
thanh cac dom vi nho bon va déng b héa cic cdu tric
nhd ndy nhdm tang tinh linh hoat cua h¢ thong, dé
ding cho nguoi sir dung phat hién ra 15i & chinh xdc
ddu trong cac chwong trinh nho thay vi ca chuong
trinh 16n nhu & Jdp trinh st dung FBD.

Bai bho nay trinh bdy quy trinh thiét ké hé théng
an toan cho gidn khoan khai thic dau khi BK16 va
md phong umg dung dléu khién logic dua trén phuong
phap Grafcet, tir d6 tién to1 lap trinh sir dung ngdn
ngu lip trinh SFC. N§i dung cia b1 bao gom cic
phin chinh nhu sau: dit van dé, gigi thidu tong
quan vé gian khoan BK 16, thiét ké hé lhong an toan,
thii ké m6 phong kiém nghiém tinh ding dén cua he
théng str dung GRAFCET va két lugn.

2. Tdng quan v& gidn khoan BK16.
Gudn khoan BK16 thudc s& hitu ciia Vietsopetro
J.V-Viét Nam va duge giao nhi¢m vy khoan va vén

hanh khai thic ddu mé tir mo Bach H6 nim trén thém
luc dia phia Nam cua Vigt Nam.

Phuong thire hogt dong cua gian khoan BKI6 nhu
hink 1. Chat luu tr 9 giéng san xudt & theo chin
dudng fuong (g dén cym phan dong dhu vio dé dua
ra bén dutng ong: sin xuat, kiem tra, xa khi va xa
long dé tach riéng khi gas, diu 1hé va tap chat. Cic
giéng san xult dugc diéu Kkhién déng m& b&1 cym ba
van SCSSV, MSSV, WSSV va mjt van tiét hru ki
hiéu 1a FV. Glcng bom ép ciing thiét ké cac cym van
nhu gleng $ap Xuat.

Nhigm vy chinh cia bén duéng ng trong hé théng
khai thac dau nhu sau’



- Buong ona san xuat (Production Hcader):
nhan diu thé nir g)emg khai thac dua vio binh tach V-
400 dé tach haj pha long khi hodc di thing (by pass)
ra cic thing chira dé dua vé dat lién khi binh tich co
Sy 6 can cach ly.

- Puéng ong kJEm ma (Test Header): su dung
khi cén do théng s6 cla cic gleng riéng bict. Khi do
giéng cin do s& theo dudmg ong san xuat di vao binh
tach V-400, cic giéng con lai theo duéng dng kiém
tra di thang ra thung chira.

- Duéng dng xa khi (Vent Header): lam gim
bét 4p suat gas xa ra cia cic van xa khi BDV 1ir céc
duéng bng san xual va dudmg Sog ki tra duge dua
11 binh xa sy cb (Vent Scrubber V-200) khi c6 s ¢6

- Buong éng xa l6ng (Drain Header): xa chit
long tir cac duong ong b trén gién khoan va duoc
dia vé binh x3 hé V-301, xa chat long tir cum phan
dong diu vio, binh tach V-400, binh xa sy ¢b V-200
vé binh xa kin V-300.

Trén céc duimg dng nhu san xudt, xa kbi, xd
long va kiém tra déu c6 cdng the (switch) PSHL va
van dimg nhanh SDV dé khi ap sudt rén cac dudmg
ong adm ngoai dai cho phép (10-47 bar) thi cong tac
niy sé tac déng dé xa khi vi déng van SDV. Riéng
véi cdc binh chira én gidn khoan thi binh tich la
thiét bj quan trong cin phii didu khién mic va dleu
khién 4p sudt nén c6 thém van diéu khién p suat
PCV va didu khién mie LCV.

Ngoat ra q dudng dng san xuat va dudng 6n°
thai long sau mdi van dimg nhinh SDV s cé thém
van diéu khién bing ray HV dé dam bao thém mirc do
an toan cho céc dudmg dng nay

Hé théng phu trg phan thJ khi gaslift ding aé
cung cap khi gas xuﬁng che giéng khai thac diu thong
qua tram phén phéi khi gashft va do céc théng sé (ap
suat, nhiét d, lww luong) cia khi gas duge phan phéi
d6 thong | qa tram do khi gas rmam myc dich bom khi
xudng dé ndi diu 1én dua vio bén dudmg dng phan
phoi va loai bo su tich Kkt tia trong duomg ra cua
khi gas tir binh tach.

Hé 1hong phu o bom nuée ép via cb nhiém vu
bom nuge xubng cic giéng diu dé nra dutmg ong
chira dau va khi con lai mdt phan duge trich ra dua
den cum Kill Mamfold KM2000A, KM2000B dé dip
giéog khi cé sy cb (do khi khai |hac diu the th dau
nthe 0bj 1¢n trén mit nucc nén phai dé phong cbéy no,
dap pudc bing cac vér phun khi cé chiy & aiéng) .

Hi¢n nay irong viéc thiét ke dhéu khién an toan
cho gian khoan, phan lap umh diéu khién sir dung s6
lugpg cic chuong minh con rat 1éo do ding ngdn ngir
lap trinh FBD, anh huémg dén phin truyén théng va
tac dong nhanh cia hé thong an toan. Day 1a bai khé
khin trong thuc té 1ai gian khoan BK 16.

3. Thiet ké an toan cho gan RETEE
3.1 Thidt ké phin cimg. "
Thiét bj sir dung (én gian klo?:ncpz;l‘l)?gaﬂ %
cac tiéu chuan quy dinh vé an 1oén (I wiim. Do 46
cho phin cimg) trong moi rudng ng\;)‘! PLO) duge
can chon PLC vai chuan an toén (s3lC yumg <ic you
lh|s| ké dic bigt, duoc chimg nhén da}f& " a PLC
ciu vé an todn (SIL3). Sy khac bigt ¢ ma Bt
thudng va PLC an todn 1a st ‘ual hlcanL: ta rong
phang va o kiém fra. MOt diém khic bi¢ g o Vio
khéc nim & dau vaolra cia pPLC an loa; O e ac
PLC an todn lién tuc theo doi trang lhhl :nu Dhu s
phat hi¢n céc sw ¢b xdy ra rong day chuy O bt i
cd thém mach an 1oan gilta déu ra va thiét b}
dé han ché thiét hai cho thiét bi bén ngoai.
o can phai dugc trang bi cae
mé-dun bj 161 hé
dy phong

Hé théng an (0a et
modul dy phong dam béo khi m
théng s& ty dpng chuyen dbi sang thiét by
g1Gp qud trinh sdn xuat dién ra lién e,

CRIRS n \
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Hinh 2. Ciu triic phin ct'mg ciia thiét ké an toan.

High 2 13 so d6 két ndi hé thdng dy phong cho
toan b he lhéng (redundant control syslem) Céc md-
dun dugc két ndi trén 3 gia da. Trén gia dau tién 1a 2
b) mo-dun giéng nhau bao gum ngudn (PS), CPU va
mé-dun truyén théng (CP) goi ti1 Ja PLC A vA PLC B
cang vi 1 by “RS-485 repeater”. Gia thir bai la 2
mé-dun mé rong (M), mé-dun dau vao sb, diu ra sé
vé 2 mé-dun ddu vao tuong T nia dé thir 3 132
mo-dun mé réng (IM). 4 mé - \&0 tuong tyr va
m_f‘)—d\lm ¢6 chire ning dac bi¢ ). CPU cia PLC A
két n6i vgi mé-dun [M thir nl o gid 2 va IM tha
nhat gia 3 thong qua cap RS- wong nr nhu vay
vén PLC B. CPU trong PLC A ¢ truy cdp dir lieu
16 cic mo-dun duge két nds « dung mé-
dun IM. Cing nhu vy 90 Cf{ p dir ligu vao
cac mondun mé rong :"‘-“ s % PLC B.
Chi, e cing co mang A
o (6P db oyt s tun
iP1 dugc su dyng tri ICA




va B véi min hinh HMI. Mang nay duge két ndi tir
chc cong MPI ctia 2 CPU 167 d3u vao ciia Repeater va
tir diu ra cia Repeater 161 man hinh HMI.

3.2 Tluel ke phén mém va cic Yéu céu dbi véi thiér
ké phin mém cho he théng an toin.

Su khac nhau gitra thide ké logic thong thudmg
va thiét ké an toan img dung diéu khién logic thé hign
trong céc ndi dung nhur sau:

- Ty dong dimg khdn cAp dés vai che qué trinh
v thiét bi tai cac gid tr) t6i han ddng thai giri tin higu
161 cac hé théog khac nhau,

- Cung cip kha nang chudn doan va kiém tra tir
Xxa.

- Cung chp chirc nang ty phat hign va truyén tin
hiéu vé 13i ndi bp.
- Khi co sy cé, hé lhéng s& danh gia dugc mt’rc
43 nguy hiém dé ngudi van hanh dva ra cic quyel
d)nh dimg trén gidn khoan dé tranh thiét hai ndng né
vé ngudi theo sur phén cép v& mirc dd nguy hidm nhu
sau:

1. Dimg thiét bi (unit shutdown).

2. Dimg timg gitng riéag biét (individual well
shutdown).

Dimg thiét by v dimg nmg giéng riéng biét thyc
bién khi hé taong c6 13i chua duge liét vao mirc 4o
nguy hiém cia hé (héng an toan.

3. Dimng qué trinh (Process Shutdown- PSD):
mirc d§ nguy hiém it nhat, 1a qua trinh dimg todn bd
qud trinh ma khong laro gidm 4p suét.

4. Dimg khin cp mic thip (Emergency
Shutdown — Low level ESD-L): mirc d$ nguy hiém
thir ba,

5. Dimg khin cdp mic cao (Emergency
Shutdown — High lcvel ESD-H): muc 4 nguy hiém
thir hay.

6. Roi bd gién khoan (Abandon Platform
Shutdown ESD-A): mirc dé nguy hiém nhét ciia gian
khoan. Dimg 1&i bo gian khoan la mirc cao phét trong
bé théng an todn khi su ¢é vuot qud thm kiém soht.
Toan by hé Y.hong trén gian khoan cﬁn duge dimg lai
chi mét vai hé thong canh béo va chiéu sang duge gity
lai phuc vy hoat déng so tan khéi gian.

- Pam bio tiéu chuin an toan 1EC 61508 part 3
dagh cho phan mém khi thiét ke hé thong an toan.

3.3 Phén tich cac nguyén nhén- téc dpng ciia qui

triny ditng va phéan cdp mive 3 nguy hiém

Vigc tim moi quan hé gitra cac nguyén nhan va
tac dong di kém la budc bat bude phai co trude ki
14p trinh cho hé théng an toan.

3.3.1. Dimg cac giéng riéng biét

Dumg qué trinh xdy ra khi c6 mdt trong céc tin
hiéu sau:

Truong hop 1

Néu cb tin higu nr nat nhn 4o tai tram lam viéc
tuong img vér gibng mubn dimg thi hé théng s thuc
hién déng van MSSV, WSSV,

Truong hpp 2

Néu ¢6 2 trong 3 tin hiu 4p suit trong giéng &
murc cao thi hé thong thuce hién viée dong van MSSV,
WSSV, SDV.

Truong hop 3

_ Néu 4p sudt sau van tiét hru cao/tbdp thi hé
thong thye hién viéc déng van MSSV, WSSV, SDV,
SCSSV.

3.3.2. Dimg thiét bj
Dimg thiét bj xdy ra khi ¢6 mét trong cac tin
hiéu sau*
Triuomg hop 1:
Néu cé mét trong cac sy 6 sau
- Mire chit 16ng binh Vent Scrubber rat thip.
- Mtre cbét 16ng binh xa kin rét thép.
- Mire chét 1ong binh xa ha rét thip.
- Ap suft ddu ra cia bom xa rét cao.
thi hé théng s cho dimg bom xa.
Truong hop 2

Néu mire chn( long bé chua héa chét giam nhiét,
46 dong dac rt lhap thi hé lhong sé& thye hién viéc
déng toan bd van duong khi nén t¢i bom H-700A1-
01 té1 H-700A1-11.

3.3.3. Dirng qud trinh

Dimg qua trinh xdy ra khi cé mét trong céc tin
hiéu sau:

Triwong hop |
- Ap suét binh tich V-400 rét cao hofic rat thép.
- Ap suit duong khi Gas rét cao hodc rét thip.
- Ap sudt dudng hdn hop khi va diu rit cao hodc
rt thdp
- Mirc chét 16ng trong binh tach rit cao hodc rit
thip.



- Muec chat long trong binh loc V-200 rat cao.
Tac déng t6i hé théng cong nghé nhur sau:

- Ding van MSSV, WSSV, SDV.

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

- Déng van SDV 800, SDV 802.

- Déng van FV 811-819, XY 711-721, XY 761-
7.

- Dimng méy bom H-311.
Truomg hop 2

- Nt nhén trén bang diéu khién cia hé théng
phat thanh/canh bao Public adress/Geperal alarm
(PA/GA) kich hoat dimg qua trinh.

- Nat nbén tar tram 1am vige trong phong diéu
khién trung tam.

- MANUAL CALL-POINT 1ai thang gin dju
gi¢ng khoan (phia Pong va Tay).

Téc déng t&i hé théng cong nghé nhu sau nhur
trong trudmg hop 1 cung vai tac dong:

- Tao béo ddng 1ai phong didu khién trung dm
(CCR) trén gian khoan.

- Kich hoat bao déng dimg qua trinb.
3.3.4. Dimg khin edp mizc thap

Dimg khdn cip mic thip xdy ra khi c6 mot
trong céc tin hiéu sau:

Truong hop |

- Phat hién 50% LEL Gas tir 2 dau db khi 11 lén
1rong khu wye xir ly Zone) (Khu vye 1 bao gom cac
kbéng gian nén noi ¢6 cac thiét bj qua trinh dt ik
ké véi dau giéng khoan).

- Nt nhan trén hé thong PA/GA dé kich hoat dé
kich hoat dimg khén cap mic thap

Téc dong 16i bé thong cong nghé nhir sau:

- Tao bdo dfng tat CCR, trén gian khoan

- Kich hoat bdo déng dimg khn cip mic thap.
- Dimg van MSSV, WSSV, SDV.

- Mg van BDV 1001, BDV 1002.

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

- M@ van BDV 401, BDV 801

- Péng van FV 811-819, XY 711.721, XY 76)-
771

Dimg may bom H-311.

Truong hop 2 s
~ Phat hién chiy tir 2 déu bio chdy I lén rong
khu vyc xir ly (Zone 1)
- Nit abdn trén hé théng
dimg khan cﬁp miic thap. A e
Téc dgog 16 hé théng cong ﬂsf_‘ﬁ”h;,):u P
A¢ng nhur trong trudog hep | cong ¥& lac ofe
may phat AU-AE-01, AU-AE-02

PA/GA dé kich hoat

Truong hop 3

-Tin hiéu dimg Kkhan cdp b
dé néng chay.

Thc dong 161 bé thong cong n’
déng nhu trong truong bop 2 cung Vv
van SCSSV.

3.3 5. Diong khan cdp miec cao
xdy ra khi 6 mbt troog

4o chay fir bé thong

ghé nhu sau: téc
6i tac dong déng

Dimg khin cdp mirc ca0
cac tin hiéu sau:
- Phat hin chay tr 2 ddu blo chay trd lén trong
khu vyre xir 1y (Zone 2: Khu vue 2 la; khu.\:n_rc %6
ngubn dién chinh va khan cap, phang diéu kbién, chd
9)
- Niit nban do tai tram lam viéc ong phong diéu
klnén trung tao.
_ Nt nhén ti thang gén du giéng khoan (phia
Dong va Tay).
- NGt nhén tai bioh rira di déng.
- Nitt nhén trén hé thong PA/GA dé kich hoat
dimg khan cap mrc cao.
- Nt nhén FM-200.
- Phat hién 25% LEL Gas tir 2 dAu dé khi trd Jén
trong khu vye xur ly (Zone2).
- N ohan tai tram lam viée trong phong diéu
khién trung tim
- Nt nbén tai thang gén dau giéng khoan (phia
Dang va Tay).
- Nit nhén t1 binh rira di «
- Not nbdn trén hé théng © VGA dé kich hoat
dimg kbian cap mc cao.
Tae dong té hé théng cont 12hé phy sau:
- Tao bao dong tai CCR. ! 2121 khoan,
- Kich hoat bio déng dimm
- Dung van MSSV, WSS
iy van BDV 1001, BD

- Dong van SDV 400, PC

Cap miire cao.

LCV 4,



- Béng van SDV 800, SDV 802.
- Mo van BDV 401, BDV 801.

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

- Dimg mdy AU-AE-01, AU-AE-02, H-3) 1.
3 3.6. Roi bo gian khoan

Py 14 mic 89 khén cAp cao nbat co 1hé xdy ra
trén gian khoan

Mirc do rdi bo gian khoan xdy ra khi cé6 mot
trong cac tin hiéu sau:

Trwong hop 1

- Nit nhén bdo dng rdi bo gian khoan bi tic
dong:  khu wgc  ha cénb/nor  neo  tau
LANDING\MOORING PLATEORM & khu vire phia
iy va phia dong.

- Nut nhén roj bo gian khoan trén ti PA/GA bj
tac d9ng gin tin hiéu sang.

Téc dong 16i hé théng céng nghé nhur sau:
- Tao bao dong tai CCR, CCR2, trén gidn khoan.
- Kich hoat bao déng r&i bo gian khoan.

- Déng todn bj cdc van SCSSV, MSSV, WSSV,
SDV ciia 9 giéng.

- Mg van BDV 1001, BDV 1002.
Truomg hop 2

- Nit phén tai tram tiu ciw hg, khu vie 1ap
trung.

- Nit nhén trén bang diéu khiéo PA/GA kich
hoat dirng khén cép-réi bo gian khoan.

- Phat hién 20% LEL GAS tir 2 déu do khi trd
lén trong khu wvire xir ly (Zone 2).

Téc ddng 161 hé théng cong nghé nhwr sau:
- Bong van SDV 400, PCV 400, LCV 400.
- Béng van SDV 800, SDV 802.

- Mo van BDV 401, BDV 801,

- Déng van FV 811-819, XY 711-721, XY 761-
.

- Dimg may nén khi AU-AE-01, AU-AE-02, H-
311,

Truemg hop 3

=Nt ohén 4o tai tram 1am viéc trong phong diéu
Khién

- N6t nhdn ta khu vuc ha canh may bay.

Téc dong t&i hé théng cong nghé nhir sau: tic
déng gdp ca trudng hep 1 va trudmg hop 2.

3.4. Ung dyng Grafcer dé 1gp trinkh diéu khién

Grafeet la tr vidt 1dt cva tiéng Phép “Graphe
foachionnel de commande ¢lape transition™ 13 mot dé
hinh chire ning cho phép mé ta céc trang thai Iam
vige clia hé théng va biéu dién qué trinh diéu khién
v8i cac trang théi chuyén bién fir trang théi nay sang
trang théi kbéc [8]-[9], d6 la mdt Graph dinh huémg
vi duge xc djnh bai cic phan ur sau:

G={E,T,A M)
Trong dé:

= {E, Es, ..., Ey} 12 tip hiru han céc trang
thai (giai doan) cua hé thong. Mdi trang thaj famg
img véi nhimg tic déng nio d6 cua phan didu kihuén
va trong mdt trang thai céc hanh vi didu khién 1
khang dé1 Mt trang thai c6 hai kha ning |2 hoat
dong va khong hoat dong. Piéu khién chinh 13 thyce
hi¢n cdc mgnh dé logic chira cic bién vao va cic bién
ra d& h¢ théng c6 duoc mot trang théi xac dinh trong
hé va d6 cing chinh 1A mdt trang thai Grafcet.

= {ty, t3, ..., t,} la tdp hop hiru han cde chuyén
uép (chuyén l.rang thai). Ham Bool gin véi mot
chuyén tiép dugc 201 14 “mot tiép nh@n Gifra hai
trang théi luén ludn 16n tai mot chuyén uép.

A= {a;, 2, . ., a} |4 thp cic cung dinh huéng
0bi giya mot trang thai nay véi mét chuyén 1iép hogc
gilra mot chuyén tép va mot trang thai,

= {on, mg, ..., ma} 14 @p cdc gid tri 0 va 1.
Neu m, = | thi trang lhéu 112 hoat dfng, néu m, =0 thi
trang thar i 12 khéng hoat dgng.

Do glm han vé d6 dai cia bai b4o nén tac gia chi
lip bxéu dién mb ta Grafcet cho truéng hop, dimg
khin cip muc roi gidn ESD-A, cic mac khan chp
khée hoan toan tuong fu. Cac tin hiéu ¢ ddy s& dugc
dinh nghia la cic chuyen uép, céc tac dong 1a trang

thé
Traog this
ban di ()

Teseg this
bogt doeg (F)

—— Chuyéntip(T)

Cung dioh huany,
*

Hinh 3. Ki hi¢u trong Grafcer.
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Hinh 5. SFC cho mitc nguy hiém réi gian.

4. Mo phéng kiém chimg: sir dung ngén ngir 1ap
trinh SFC.

Ngon ngD’ lap trigh biéu dé bam luan tr SFC 1a
m()( coug cy it manh trong miéu ta cau trac cua h¢
théng didu khién twin tu [6) SFC duge phac tricn tr
ngon ngit Grafcet, mét céng cy d4 hoa dé miu ta
chudi hanh djng.

Ut diém cia ngdn ngir SFC la mjt cong cu
manh trong lip trinh cac hé thong tudn tu, dac biét la
khj thiét ké st dung phuomg phép Grafcet. Vi h¢
lhong diéu khién an 10an cho gian khoan cé rit nhiéy
tin hi¢u vo ra va cic cac qua trinh xay ra chim vi
vly ngn ngi 1ap trinh SFC duge ua chon gidm théj
gian ldp trinh va khol lunug cdu 12ah 1ap minh. Hinh $§
1a mo hinh chuyén déi nr Grafcet sang SFC d¢ Iap
tnnh. S1, 82, S3, va S4 tuong dum\g vgi trang thai 1
2, 3, va 4. T (transion 1) nrong img voi chuyen ncp
fir trang théi | sang trang théi 2 cia mo 1a Grafeel,
rong tu nhu vay véi cac chuyén uép T2, T3, T4.

Hinh 4. Grafcet cho chuong trinh con mic nguy hiém rén bo gidn khoan

Khoog anh hudng dén tioh tong quat cua bai
toan thiét ké an toin cho gmn khoan, mé phéng kjem
chimg dugc thyc hién cho mire Dguy hiém cao nhat 1
rin gian ESD-A, ¢ mirc nguy hiém khéc hoan toan
tong ty Kich ban mé phong nbu & hinh 6 duoe thye
hiép nhu sau:

- Truong bop 1, tin higu kich hoat cho mirc
ESD-A nay Ja tin lu¢u Iay tir th didu khién PA/GA co
mirc logic 14 1 13i thén digm t1, khi ¢6 tin bigu nay hé
thong an toin s& thuc hi¢gn mét loat cac hanh déng
sau: kich boat h¢ théng bio dong (Alarm), déng Lat ca
cac van dau piéag ciia 9 giéng (MSSV), mé hai van
xa BDV 1001 va 1002 (ki hiéu trén a6 thi chung cho
ca bai van la BDV 1001).

- Trudng hop 2, khj ¢6 thém tin biéu rd ri khi ga
(20% LEL) ta1 thoi diém 12, Alarm vin dugc kich
hoat, gir nguyén trang thai clia céc van MSSV va
BDV 100] dong thén déng cic van dicu khién cia
binh tich 1 SDV 400, LCV 400 va PCV 400, va m&
van xa 401. Céc van khac nhu van tiét luu FV va van
dign XY diéu khién cac duom- “hi déog/md nhu céc
van clia binh tach nén coi nhu “a binh tich hoat
dog thé nao thi cic van FV s0at déng nhu
viy.

2set thi cdc van v&
mie logic 1), cac
2). m§ van didu

LCA 400 (mire

Tai thoi diém 13 ¢6 tin bid
trang thai ban dau, mé vao Ms
van x& BDV déng (vé& milc
khiéo binh tach SDV 400, PC
logic 1)
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Hinh 6. Két qua m6 phong truong hop khén cdp rén gian.
Tai liéu tham khio

Sau thi diém 13 mét IAn nira tin hidu 20%LEL
bj kich hoat khi d6 ngay ldp tiuc tin higu Alarm lai
duge kich hoat va déng cic van cia binh tich vd mé
van xa 401 cdo van dau giéng MSSV va van x4 BDV
1001,1002 khéng thay d6i trang thai.

“Truomg hop 3: Tai thon diém 4 c6 tin higu ty
nitt &n 4o tai tram 1am viée trong phong 1dm viée thi
khi d6 hé théng s tac dong gbp cé hai truemg hop 1
va 2, tuy nhién trude do thi c6 tin hiéu 20%LEL da
kich hoat nén truéng hap 2 di duge kich hoat td, chi
cdn truomg hop | chua kich hoat thi lic nay cAc van
cua trudmg hop 1 s& kich hoat: van diu g]cng doéng,
van xa BDV 1001, 1002 mé.

5. Két lujn

Nghién ciru trong bai bdo di chi ra duge kho
khan trong thiét ké h¢ théng an toan trén gian kboan
dang gap phai, tir 46 x4y dung dugc quy trinh thiét ké
an todn bao gom thiét ké phén cimg va phin mém
theo tiéu chudn TEC 61508 part 2 va part 3, hé théng
an todn sau khi x4y dyng xong dép Gmg chuin an toan
SIL3 Phin kiém nghiém mo phang cho thay h¢ (hong
antoan di hoat dong theo ditng thiét ké yéu ciu,

L cdm on

Nghién clru nay dugc tai trg bai trudng Dai hoe
Bich khoa Ha Ni trong a8 141 ma s T2017-PC-098.
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