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Tém tat
Tai Viét Nam céc con tau déng méi cang ngay hién dai déc biét la cac tau dau. Nha may
déng tau Pha Rung trong ndm 2017 dén 2019 da déng méi duoc 3 tau mang tén BS-1, BS-
2 va BS-3. Céc tau nay duoc trang bi hé théng béo chéy BDS-4000 ctua hdng B-|
INDUSTRIAL CO., LTD Han Quéc. P4y la hé théng bao chay tw déng hién dai két hop gitra
bao chay va chira chay tw dong théng qua cdm bién khoi, cdm bién ngon Itra, cdm bién nhiét
va nut &n bang tay cé dat dia chi. V&i nhiing hé théng hién dai nhw vay thi cén phai c6 nhitng
nghién ctru chi tiét dé nha may trién khai céng nghé ciing nhw thuyén vién vén hanh khai
théc dat hiéu qua cao nhéat. Két qua nghién ctru ciing Ia tai liéu quy trong dao tao cac chuyén
nganh lién quan dén linh vure tau thay.
Ttr khéa: Hé théng béo chay BDS-4000, Hé théng chira chay Fain, cdm bién khoi, cdm bién ngon
Itra, cdm bién nhiét.
Abstract
The new ship built in Vietham are increasingly modern, especially oil tankers. Pha Rung Shipyard
has built 3 new ships named BS-1, BS-2 and BS-3 from 2017 to 2019. These vessels are
equipped with fire alarm system named BDS-4000 from B-I INDUSTRIAL CO., LTD Korea. This
is a modern fire alarm system combining fire alarm and automatic fire detection through
addressable smoke sensor, flame sensor, heat sensor and manual push button. With such
modern systems, it is necessary to have detailed research for the technology deployment plant
as well as the crew to operate and exploit the highest efficiency. The research results are also
valuable documents in training subjects related to marine electric.
Keywords: Fire alarm system BDS-4000, Fire fighting systems Fain, smoke detectors, fire detector,
heat detectors.
1. Gi&i thiéu chung

Trén tau thay hién nay bat budc phai trang bi hé théng bao chay tw déng. Trén tau dau thi con
phai cé thém hé théng chira chay. Hé thdng béo chay thudng la bao chay theo ving (Zones) hoadc
bao chay theo dia chi (loop) dwoc lap trinh tir truéc. Hé théng bao chay theo ving thwdng dwoc xay
dwng véi sb lwong kénh xac dinh (thwérng nhd hon 14) [1]. Dbi véi nhivng tau I&n hodc tau can bao
tai nhiéu khu vuc thi hé théng bao chay tw dong théng qua dia chi dé la lwa chon ti wu vi co thé biét
rd chinh xac vi tri cé6 dam chay xay ra [1]. Tau du BS-1, BS-2 va BS-3 trang bi hé théng bao chay
dia chi BDS-4000 [3]. Trong bai bao nay tac gia sé phan tich vé cau tric chung, cach dau néi hé
thdng, nguyén ly hoat ddng va cach van hanh khai thac hé théng nhdm dap ng nhu ciu thuc tién
trong trién khai cong nghé ciing nhuw phuc vu cac hoat dong dao tao.

Hé thdng cé cAu truc tdng thé nhw dwoc trinh bay tai Hinh 1. Hé théng bao gém khéi giao dién
trung tam (Interface Unit), bang diéu khién chinh (Main control panel) dat tai budng lai, bo 13p (Repeater)
dwoc dat tai budng lam hang, cac cdm bién (Sensors) dwoc b tri toan tau va phan thanh 4 mach vong
(loop), chudng codi bao déng (Sounder), tin hiéu dwa dén bd chira chay phun swong dat tai buong may
(E/R Water Mist system), tin hiéu dua dén hé théng ghi hanh trinh tau (VDR) Ngudn cap dwoc cap thong
qua ngudn chinh va nguon swcd. O trang thai binh thwong hé théng sé& st dung ngudn chinh dwoc cap
tlr bang dién chinh . Néu bi mét ngudn chinh thi ngudn sw cb sé tw dong dwoc dwa vao. Khi ca ngudn
chinh va ngudn sy cb bi mét, hé théng sé str dung nguén tr &c quy 24V trong bang giao dién. BDS-4000
la hé théng bao chay dwoc thiét ké cé thé dap (rng cac yéu cau khat khe trong cong nghiép va linh vuc
hang hai. Hé théng nay cé mét s6 wu viét ndi trdi nhw: Dé dang trong khai thac str dung vi cé hwéng dan
cu thé trén man hinh chi tiét cac thao tac, hoat ddng tin cay va dé thay déi chirc ndng nhé viéc Iap trinh
trwe tiép trén giao dién bang diéu khién chinh.

2. D4au ndi hé théng trén tau dau BS
2.1. So' do két néi tai tu trung tam (Interface Unit)

Tai tG trung tdm céc tin hiéu dwoc két ndi nhw Hinh 2. Trung tdm da&m nhan cac nhiém vu:

Tiép nhan tin hiéu dau vao théng qua cac cdm bién, cac nat &n, va tin hiéu s cb trong hé théng
va dwa ra tin hiéu dau ra chinh xéc; Cung cap ngudn 24VDC t&i cam bién; Hién thi cac thong tin va dua
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ra tin hiéu bao dong; Gri tin hiéu toi cac thiét b khac; Tw kiém tra hoat dong cta hé théng, chi rd sw cb
mat nguon cap, cham mat hay chap day. Trung tdm con ghi lai nhat ki va lwu trir div liéu.
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2.2. D4u néi va di day
Toan bd bang trung tam dwoc dau noi [3] theo Hinh 1, 2 va Bang 1:
Béng 1. Sor d6 cap dau néi tai tu trung tdm Interface Unit

stt | " | Loaicap Twr Pén Ghi ch
cap

1 |FDO1 | FD-2 T td trung tam Elj’otgg'n?;?'; (trong xudng co khi | s 4 1ng gian

2 |FD26 | MPYC-4 | Tirtltrungtdm | Panel diéu khién (trong budng 14i) | B van hanh

3 | FD27 | MPYC-4 | Tirtdtrungtdm | Panel diéu khién (trong budng lai) | chinh

4 | FD24 | FD-2 TG trung tam Budng thuyén truéng Diéu khién clra

5 | FD23 | FM-7 Ta trung tam Hé truyén thanh

6 | FD22 MPYC-4 Tu trung tdm He théng giam sat béo déng bm

7 | FD25 FM-4 Ta trung tam Bang dién chinh

8 LWMS | MPYC-19 Ta trung tam Hé théng phun swong

9 | FD20B | FD-2 Ta trung tam Cam bién budng may loc dau

10 | FD15 | FD-2 Ta trung tam Cam bién khu virc may loc

11 | FD14C | FD-2 Tu trung tdm Chan vit mdi

12 | FD12 | FD-2 TG trung tam Budng CO:

13 | FD11G | FD-2 Ta trung tam San budng may

14 | FD7 FD-2 Ta trung tam Ong khéi budng may

15 | FD6B FD-2 Ta trung tam Hanh lang boong upper deck

16 | FD1 FD-2 TG trung tam Budng lai vong 1

17 | ELF09 | FD-2.5 Ta trung tam Bang dién sy cb Ngudn sw cb

18 | ND16 | FD-2.5 Ta trung tam Bang phan phéi 220v, budng lai Ngudn chinh

2.3. P4u néi va dit dia chi cho cam bién

T4t c& cac cam bién két ndi téi hé thdng thong qua
cép 2 day c6 dau dén va dau di. Cam bién nay dwoc dinh
dia chi théng qua cac cdng tac chuyén nhw Hinh 3 véi
cac trong s quy dinh theo ma nhi phan. Méi vong l&p
(loop) c6 thé 1ap tbi da 255 cam bién. Gia tri dat phu thudc
vao thay déi vi tri ON/OFF clia cong téc (Hinh 3) theo gia
tri tai Bang 2). Vi du cach dat dia chi s6 51 theo Hinh 4.
Chuyén mach c6 céc cong téc thir tw sb 1, 2, 5, 6 trang

thai ON. Gié tri sé la: tbng clia 1+2+16+32=51.

Hinh 3.
Béng 2. Gid tri cdc bit chuyén mach
Thétweongtdc | 1 | 2 | 3 | 4 | 5| 6 | 7 8
Giatritwongtrng | 1 2 4 8 |16 | 32 | 64 | 128

3. Nguyén ly hoat déng
3.1. Nguyén ly hoat déng chung
Trwdc tién hé thdng can phai dwoc cp ngudn tir cac noi 1a bang dién chinh, bang dién sw
cb. Trong hé thdéng dang hoat ddng cac théng tin dwoc thé hién trén man hinh LCD cla khdi Main
control panel. Hé théng két néi theo mang tin hiéu véi tbc do truyén 2,3kHz. Trén moét loop cé cac
module céch ly nham tranh su ¢cb khi xay ra ngan mach cuc bd. Gia s chay & khu vic ndo cac cam
bién tai d6 sé tac dong va tin hiéu truyén vé khdi trung tam. Khéi xt ly trung tam sé phan tich va xi
ly @& xuét cac tin hiéu ra. Tin hiéu bao déng dwoc gl téi cac khdi bao ddng va cac bo 1ap khac trong
hé thdng, dén bao khu vurc chay sé sang, coi bao dong kéu va glri t¢i ca hé théng bao dong truc ca.
Khi hé théng bao chay hoat ddng ma khong cé xac nhan cla trwc ca, sau 2 phat khdi x& ly trung tam
sé& guri tin hiéu dén hé théng bao ddng chung toan tau dé bao.

Céng tic dat dja chi gan trén
cam bién

e ™" g =

1 2 3 4 S 6 7 8

Hinh 4. Vi du dat dja chi sé 51
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Loop 4 cta hé thdng dwoc thiét ké dung riéng cho hé thong bao chay cling nhw chira chay
trong buong may. Trén loop nay cé hai loai cdm bién dwoc st dung la cam bién ngon ICa va cam
bién khoi dé giam sat khu vyc do. Khi c6 tin hiéu chay tw bat c» cdm bién nao thi hé thong lam viéc
binh thuwéng nhw cac cdm bién tai cac loop khac. Dé khang dinh chac chén chay trong khu vc va
xuét tin hiéu t&i hé théng phun swong thi hé thdng yéu cau phai cé déng thei hai cdm bién khéi va
ngon Itra cung tac déng.

SD SD SD SD SD

I

Main Engine D/G Generator Boiler Purifier Incienrator
Hinh 5. Cac kénh thyvc hién phun swong khi xay ra chay

Sau khi dong thoi hai cam bién ctia mét khu virc phat hién ra chay hoac ngudi di ca an nat
b&o chay va phun swong bang tay tai khu vire chay, cac tin hiéu bao gom dia chi cua cam bién va
tin hiéu bao chay dwoc truyén vé bang diéu khién chinh. Coi trén bang diéu khién chinh kéu, coi va
dén chép cua tirng khu vwe chay hoat dong. Trén man hinh ctia bang diéu khién chinh gti tin hiéu
dén khai dong bom nwéc va cap dién dén van dién tlr, qua voi phun dwéi dang phun swong vao
vung chay. Béng théi cdm bién &p lwe nwéc cla ving chay hoat dong.
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Hinh 6. So’ d6 téng thé hé théng ctru héa phun swong hang FAIN

3.2. Két néi hé théng hang FAIN va BDS-4000

Hé thdng BDS-4000 c6 loop 4 dung cho 2 chirc nang 1a vira bao chay va xuét tin hiéu sang
hé théng chira chay. Hé théng chira chay do hdng FAIN [4] ché tao (Hinh 6) cé dé chd céc tin hiéu
tor hé thong khac dua sang. Tai loop 4 néu ca hai cdm bién Ira va khoi cuing bao thi tin higu sé duoc
chuyén sang hé théng chira chay dé thuwc hién viéc chay bom va mé van & vi tri chay twong (rng dé
phun nuwéc ap lwc cao. Tin hiéu ma hé thong bao chay dwa sang hé thdng chiva chay la cac tlep
diém khong dién ap. C6 thé chon dang tiép diém thudng déng hodc thueng mé. Trong hé théng &
cac tau nay 1a cac tiép diém thuong mé. C6 6 vi tri cAn chiva chay tai tau BS1 dén BS3 d6 1a khu
vire ndi hoi; may chinh; 16 dbt rac; may dén 1, 2; may dén 3 va may loc ddu FO. Khi chi¥a chay coi
trén bang diéu khién chinh kéu, coi va dén chép cla tirng khu vwe chay hoat dong. Hé théng bao
chay va cru hda phun swong la 2 hé thédng hoan toan riéng biét ciia 2 hang nhwng c6 sw lién két
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chat ché va lién déng v&i nhau ddm bao hoat ddng tin cay va chinh xac khi xay ra chay trong bét ct
trwdng hop nao [4]. V&i hé thdng ctru héa phun swong ciu truc nhw & Hinh 6.

Trong qua trinh hoat déng ctia hé phun swong tat ca cac tin hiéu dwoc giam sat thong qua
bang diéu khién ctia hé théng nay. Cé nhiéu tin hiéu dwoc gidm sat nhw khu vee phun, ap lwc nwoc,
murc nwéce, trang thai ctia bom, ...

3.3. Vu nhworc diém chinh cua hé théng

Uu diém: Tich hop hai chirc ndng vao mot hé thdng tw dong véi kha néng lam viéc ddng bd,
hiéu qua. Rut ngan thoi gian xt |i tir khi phat hién dam chay dén khi hé théng phun swong hoat dong
dap t&t dam chay. Gidm strc lao dong cho ngudi van hanh.

Nhwoc diém: Khi hé théng tw ddng bao chay khong hoat ddng, ché dong tw dong clia hé théng
phun swong cling sé khong 1am viéc. Trong trwéng hop hé thdng bao chay lam viéc khéng chinh
xac, s& dan dén hoat dong sai & hé théng phun swong. Yéu cau ngudi khai thac phai co trinh do
cao dé két ndi hai hé théng khi mét trong hai bi sw c6. Ngoai ra véi hé thdng tich hop cao nhw trén
ngwdi van hanh can co hiéu biét chi tiét va sau vé hé théng hon so v&i hé thdng bao chay thong
thuwong.

4. Két luan

Trén tau thay hay bat cir noi dau thi hé thdng bao chay va chira chay la hét strc quan trong va
budc phai trang bi. Hé thong nay khéng nhirng dam bao an toan cho tat ca thiét bi trén tau ma con lién
quan dén mang song clia con ngudi. Trong nghlen clru nay tac gia da phan tich cAu truc, nguyén ly
hoat déng cla hé théng BDS4000 trén tau dau dé lam tang tinh hiéu qua trong khai thac va van hanh.
Phan tich nay ciing la ngudn tai liéu nham cap nhat cac kién thtrc mai vé hé thong dwoc trang bi trén
cac con tau ngay nay. Trong nghién clru tiép theo tac gid s& phan tich chi tiét hon vé ciu ciu tric
mang tin hiéu, xay dwng bd tw dong bao chay thtr nghiém dwa trén cac phan tich nay.
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