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TOM TAT

Than tw chay la hién tuong nguy hiém tiém &n trong khai théc than hdm 16, d4n dén nguy co chéy né, mét
an toan lao dong. Quan tréc va canh béo kip thoi hién turong than tw chay sé gitp gidm thiéu thiét hai vé nguoi
va tai sdn, néng cao hiéu qué khai thac. Bai béo trinh bay két qué nghién ctu dé xuét tmg dung ki thuét 16 gic
mo trong thiét ké xay dung hé théng quan tréc truc tuyén cénh béo dién bién cua than tw chay trong céc mé

than hadm Io.

T khéa: 16 gic mo, hé théng quan trdc true tuyén, than tw chay.

1. DAT VAN BE

Trong mé than ham 10, hién twong chay ndi sinh
c6 thé xay ra & bét ky vi tri nao, noi than c6 kha néng
tiép xdc véi ngudn Oxy bd sung lién tuc tlr ngudn
théng gié mé, ddng thoi co kha néng G nhiét (thuwong
I3 vi tri kin gio, gi6 quan, thoat nhiét kém). Nhirng khu
vuc cO nguy co cao phat sinh chay ndi sinh la: Vung
pha hda phia sau 16 chg, cac khu vuc dwong 10 cut
hoac it st dung v&i ché do thong gié kém.

Hién nay, cac md than ham 16 ngay cang xudng
sau va dién tich khai trwdng ngay cang mé réng, bén
canh d6 |a diéu kién dia chéat - ky thuat mé phurc tap.
Hé qua 13, cac hién twong chay ndi sinh da xuat hién
véi tan suat ngay cang gia tdng. C6 thé k& dén cac
hién twong chay néi sinh dau tién dwoc ghi nhan &
via 4 mé Khe Chudi (TCT Déng B&c) nam 2008, via
24 khu Trang Khé - Cong ty than Hong Thai (nay la
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@ Ho6i Khoa hoc va Cong nghé Mé Viét Nam

Cong ty than Uéng Bi) n&m 2010, khu viec mé ham
16 ria moong Khanh Hoa (2011 -2017). Tr nam 2017
dén nay, chay ndi sinh & cac md than ham 16 da gia
tang ca vé tn suét va sb lwong cac via than/mé than,
nhw V10 TBIlI Cong ty Than Mao Khé; Via 9B Cong
ty Than Uéng Bi; V7, V10 Céng ty CP Than Ha Lam;
V14 Coéng ty than Quang Hanh,... lam gian doan san
xuét, ting nguy co méat an toan, tdn kém nhiéu chi
phi dé khoéi phuc san xuét [1].

O cac nwéc cé nén cdng nghiép than phat trién
lau d&i nhw Nga, Ba Lan, Trung Quéc, Nhat Ban,...
da co6 nhiéu cong trinh nghién ciru ciing nhw kinh
nghiém thuc té trong viéc x& ly v&i van dé chay noi
sinh trong mé ham 16, thé hién qua cac bién phap
ky thuat, cong nghé trong danh gia, phan loai, canh
bao than ty chay trong phong thi nghiém cling nhw
thiét 1ap nhirng thiét bi, hé théng quan tréc giam sat
truc tuyén.
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Hién nay cac phuong phap, két qué nghién
ctru, sb liéu, dir liéu, théng tin vé tinh tw chay cla
than tai cac mé ham 16 Viét Nam con rat han ché,
don gian. Cac giai phap x ly, kiém soat chay doi
khi hiéu qua thdp va con mang tinh x@& ly tinh
hubng, don 18, chwa xay dung duoc cac gidi phap
tébng thé, lau dai, hiéu qua. Do do6, d& gép phan
nang cao murc d6 an toan trong khai thac than ham
16 cho giai doan trwé'c mat cling nhw 1au dai, can
thiét phai xay dwng dwoc hé théng tw ddng quan
trac, canh bao hién twong chay néi sinh trong mé
ham 6.

2. DU’ LIEU VA PHUONG PHAP NGHIEN CUrU

2.1 Téng quan cac thiét bi, hé théng quan trac
than ty chay

a) Thiét bi do nhiét dé via than TW-8K

Thiét bi do nhiét do via than TW-8K do Nhat
Ban san xuét, Hinh 1a, |a loai thiét bj do cam tay
chuyén dung trong cong tac quan trac than tw chay
dang s dung tai Céng ty Than Uobng Bi, Ha
L&m,.... Hang ca, nhan vién ctia md c6 nhiém vu
mang may di do, ghi chép sb liéu va bao cao két
qua |én cAp trén dé theo dai, x(r ly. Thiét bi TW-8K
st dung pin sac, c6 thé s& dung nhiéu hon 8 gid
sau méi lan sac day.

LCD hién thi gia tri nhiét
do via than va bao pin

Phich cam day cam bién
nhiét do

Phia trwéc TW - 8K

a) Thiét bi TW-8K

Phia sau TW - 8K

b) Thiét bi do nhiét dé via than YWP300

May do nhiét d6 via than YWP300 clia Trung
Quéc, Hinh 1b, Ia mét loai thiét bi cAm tay dwoc st
dung dé do nhiét do cla via than sau trong cac 16
khoan.

c) Hé théng quan trac than tw chay KJ2000X

Hé thdng bao gém: Thiét bi do khi CO ma hiéu
GTH1000(A) va thiét bi do nhiét d GWP100(A).
Hé théng nay cé kién truc truyén théng mang vong
hién dai, dwoc trién khai nhiéu & Trung Quéc. Thiét
bi do CO GTH1000(A) c6 chirc nang do ham lwong
khi CO, st dung cdm bién dién héa. Cac théong sb
dwoc hién thi trén man hinh LCD. Thiét bj canh béo
bang am thanh va anh sang khi ham lwgng CO
vuot ngudng, cadnh bao dién ap ngudn nubi thap.
Thiét bi do GWP100(A) cé chirc nang do nhiét do
trong via than, st dung cdm bién 1a cac cap nhiét
dién. Céc thiét bi do nhiét d6 GWP100(A) dwoc l&p
dat cach nhau 100 m doc via than. Cac cam bién
dwoc dwa vao trong 6ng, ludn sau vao bén trong
via khodng 5-7 m v&i dwérng kinh 16 15 mm. Trong
khi d6, cac thiét bj do CO ma GTH1000(A) dwoc
|&p dat tai vi tri doc theo ludng gié nham phat hién
ngudn phat sinh khi CO khi c6 hién twong tw chay
clia than. Sé lwong thiét bi do CO c6 thé duorc cai
dat tuy theo tinh hinh thuc té.

b) Thiét bi YWP300

Hinh 1. Thiét bi do nhiét do via than.
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Tl nghién ctru cac tinh nang, cong nghé tarutra
mot sb tiéu chi so sanh co ban cac thiét bi/hé théng,
nhw dwoc trinh bay trén Bang 1. Kinh nghiém va két
qué nghién ctu trén thé gisi 1a co s& dé nghién ctu

thiét ké xay dung hé théng quan tréc truc tuyén than
tw chay trong mé ham 16, dwoc trinh bay trong phan
tiép theo clia bai béo.

Bang 1. Téng hop cac thiét bi/hé théng nwéc ngoai va so sanh mét sé tiéu chi co’ ban

Cong nghé str dung L
PRI Mcrc d6
TT Thiéet bi/Hé thong n .
R hién dai
Do nhiét d6 Po khi CO Truyén thdong
1 Thiét bj do nhiét 4o St dung cdm bién Khong o Khong o Binh
via than TW-8K cap nhiét dién g g thuong
Thiét bj do nhiét do . _— Tan sb 200- s
2 | via than da diém S”;g”rr‘ii:g ;’r']e” Khéngco | 1000Hz RS485, Khzahi'e”
YWP300 AP NAIGLAIE Wif ;
Hé théng quan tréc St dung cam bién S’u’ du.r:g - RS485; e o
3 . Ny o an cam bién Hién dai
than tw chay KJ2000X cap nhiét dién dién héa - Mang Ethemet

2.2. Luan giai cac théng sé can quan trac cta
hé théng

Két qua nghién ctwu vé than tw chay dwoc cong
b trong cac cong trinh [1], [7] chira rang quy luat cac
loai khi sinh ra trong qua trinh 6xy héa mau than trong
phong thi nghiém gdm: Nhiét d6, ham lwong khi CO,
03, COy, Hy, CH4, CoHs, CoHz, CoHa, CsHe,... Cac
théng s6 nhu Hz, N2, CHa, C2Hz, C2Ha, C2He, CsHes ¢
thay déi nhung & nhiét 6 cao (>100 °C), ham lwong
khi CO, hdu nhw khéng thay dbi. Do d6, nhitng théng
sb nay khong cé y nghia nhiéu trong quan trac truc
tuyén va canh bao sém hién twong chay ndi sinh
trong mé ham 16. Trong khi d6, nhiét d6 via than, ham
lwong khi CO, ham lwong khi O thay d6i ngay tir giai
doan 0 nhiét do dé ching dwoc str dung la cac thong
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sb chinh trong hé théng quan tric, canh bao hién
twong chay ndi sinh trong mé ham 16 va day ciing 1a
nhitng théng s ma hau hét cac thiét bi/hé thdng
quan trac ctia nwéc ngoai st dung [4],[51,[71, [8].

2.3. Thiét ké cau tric hé théng quan trac truc
tuyén than tw chay trong mé ham Io

Dwa trén cac thdng sé quan trong can quan trac
da dwoc xac dinh & phan truéc, hé thdng quan tréc
truc tuyén duoc thiét k& nham dam bao kha nang
giam sat va canh bao sém hién twong chay ndi sinh
trong mé ham 10, theo nhu cau thuc t& va xu huwéng
hé théng SCADA hién dai thé hé méi. Theo d6, cau
tric hé théng dwoc dé xuat thiét ké nhw dwoc trinh
bay trén Hinh 2.
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Hinh 2. So’ d6 hé théng quan trac than tw chay trong mé ham lo.

T Hinh 2 ta thay, hé théng bao gébm céac thanh
phan: Trung tdm giam sat, canh bao (dét tai phong
diéu khién); Hé théng truyén thong; Hé théng tram
thiét bi phan tan gdm thiét bi giam sat khu virc phong
nd, dau do nhiét do via than, dau do khi CO an toan
tia ICra, d4u do khi O2 an toan tia Itra.

- Trung tAm gidm sat, canh bao bao gdm cac may
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tinh dwoc déat tai phong giam sat diéu khién trung
tam. Cac may tinh két néi vao hé théng qua céng
mang LAN va trao ddi théng tin v&i cac thiét bi tai hién
trwdng theo giao thic truyén thdng nhw Profinet.
Phan mém c6 chirc nang: Hién thi nhiét d6 via than
dwéi dang sé va db thi; Hién thi ham lwong khi dwéi
dang sb va db thi; Hién thi canh bao va hudng xt ly
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16i; Cai dat ngudng canh bao; Luu trir sb liéu; Chire
nang phan quyén,...

- Hé théng truyén théng dwoc thiét k& co hai
mang LAN riéng biét, mét mang LAN dung riéng cho
két n6i hé thdng may chi SCADA véi cac tram giam
sat khu vyc, mét mang LAN khac dung riéng cho két
ndi cac may tinh client véi cac may chii SCADA. Bé
tang do tin cay, mang LAN th& nhat dwoc thiét ké
theo cdng nghé mach vong, cac bd chuyén mach
chuyén dung c6 hé tro tinh nang két néi mang vong.

- Hé thdng tram thiét bi phan tan 1a cac hé théng
thiét bi trong hdm 16 gdm cac loai: Thiét bj gidm sat
khu vuc phong né, dau do nhiét dd via than, dau do
khi CO, dau do khi O.. C4c thiét bj giam sat khu vuc
phong nd két ndi véi cac dau do qua giao thirc

Modbus RTU va két néi v&i may tinh qua hé théng
mang vong voi giao thirc Profinet.

2.4 Canh bao hién twong than tw chay trong mé
ham 16 v&i ky thuat 16 gic mo

L6 gicmd hay con goi la hé chuyén gia dwoc xem
la phwong phap lap luan gan giii v&i khd nang nhan
thire clia con ngudi, cd kha ndng quyét dinh tuong
tw nhw con ngwoi. Trong nghién ctru nay, ching téi
dé xuét ing dung ky thuat 16 gic m& dé canh bao
mic dod than tw chay. Cac bién dau vao trong hé
thdng la nhiét d6, ham lvong khi CO, O, va mic do
canh bao hién twong than tw chay la bién dau ra.
Hinh 3 md ta qua trinh x( ly di liéu d4u vao va ra
dwa trén phwong phap 16 gic mo.

Nhiét do via than

Ham lwong khi CO

Ham lwong khi O,

M& héa bién dau vaolra

N

Tap luat (Rules)

N

Suy dién mo (Max-Min)

N

Giai m& theo phwong phap trong tam

Murc rét thap | | Mic thap

Mtrc trung binh

Hoi cao

[

Hinh 3. Qua trinh xt ly div liéu trong mé dun phan mém canh bao trng dung 16 gic mé.

Qua trinh x ly di¥ liéu dwoc trinh bay trén Hinh
3 gébm cac cong doan chinh 1a: Khau mé hoa bién
dau vaolra c6 nhiém vu chuyén ddi cac gia tri chinh
xac clia cac bién dau vao thanh cac tap mo, tic 1a
cac murc danh gia nhw "thap", "trung binh", "cao”, v.v.
Khéi xtr ly tap luat (Rules) la qua trinh x& ly nhitng
quy téc (rules) dwoc thiét 1ap dwa trén quan hé gitra
cac bién dau vao dé xac dinh két qua dau ra. Vi du,
néu ham lwong CO cao va nhiét dd cao, cé thé suy
ra mic dd nguy hiém. Khau suy dién me& (Max-Min)
ap dung cac quy tac da thiét 1ap dé suy luan két qua
dau ra. Gia tri ddu ra mo sé dua trén viéc so sanh
murc d6 phu hop clia cac quy tac va xac dinh gia tri
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mo thich hop. Sau khi c6 két qué me, qua trinh giai
m¢& dwoc thue hién dé chuyén gia tri md nay thanh
mot két qua rd rang, thuong la mot con sb hodc mure
danh gia cu thé. Cubdi cuing, két qua dau ra sé roi vao
moét trong cac mare: Ml rat thap, Mic thap, Mic
trung binh, Hoi cao hoac Mirc cao, twong ng voi
cac trang thai an toan hay canh bao lién quan dén
nhiét d6, ham lwong khi CO va O,. Tép luat cla hé
mo dwoc xay dwng trén co s& nghién ctu vé hién
twong than tw chay [1], [7] va cac cdng trinh nghién
ctu khoa hoc cong bé [4],[5],[7], [8].

Theo d9, tap luat dwoc dé xut gdm 27 luat duoc
trinh bay trong Bang 2.

SO 6 -2024 m



ﬁ} CO KHi, BIEN - DIEN TU - TU BONG HOA CONG NGHIEP mo
Bang 2. Xay dwng tap luat
Luat Pau vao Piura
Ham lwgng O2 Nhiét do Hamlwong CO | (Mirc db canh bao)

Rule1 Thép Thép Cao Hoi cao
Rule2 Thép Thép Trung binh Trung binh
Rule3 Thép Thép Thép Thép
Rule4 Thép Trung binh Cao Hoi cao
Ruleb Thép Trung binh Trung binh Trung binh
Rule6 Thép Trung binh Thép Trung binh
Rule7 Thép Cao Cao Cao
Rule8 Thép Cao Trung binh Cao
Rule9 Thép Cao Thép Trung binh
Rule10 Trung binh Thép Cao Trung binh
Rule11 Trung binh Thép Trung binh Thép
Rule12 Trung binh Thép Thép Réat thap
Rule13 Trung binh Trung binh Cao Trung binh
Rule14 Trung binh Trung binh Trung binh Thép
Rule15 Trung binh Trung binh Thép Réat thap
Rule16 Trung binh Cao Cao Cao
Rule17 Trung binh Cao Trung binh Hoi cao
Rule18 Trung binh Cao Thép Thép
Rule19 Cao Thép Cao Trung binh
Rule20 Cao Thép Trung binh Thép
Rule21 Cao Thép Thép R4t thap
Rule22 Cao Trung binh Cao Trung binh
Rule23 Cao Trung binh Trung binh Thép
Rule24 Cao Trung binh Thép R4t thap
Rule25 Cao Cao Cao Hoi cao
Rule26 Cao Cao Trung binh Trung binh
Rule27 Cao Cao Thép Thép

3. KET QUA VA THAO LUAN
3.1 Két qua xay dwng cac thiét bi va phan
mém cua hé théng

M6 hinh hé théng xay dung duoc bao gdm (chi
tiét dwoc trinh bay trong Bang 3): Trung tam giam

m SO 6 - 2024

sat, cdnh bdo (la may tinh chd va phan mém hé
théng); Tram chuyén mach mang vong Ethernet
phong né; Tram chuyén mach mang Ethernet phong
nd; Thiét bi giam sat khu vire phong nd (GSKVPN);
DAu do nhiét do via than an toan tia Itra; Dau do khi
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CO an toan tia Itra; Dau do khi O, an toan tia Itra
(ATTL). , , ,

Phan mém hé thong quan trac triee tuyén than tuw
chay trong mé ham 16 dwoc xay dung dwa trén
WinCC Pro két hop v&i thw vién Scikit-fuzzy. Hinh 4
trinh bay giao dién nguoi dung dwoc thiét ké xay

b

[ v Y v, Timn ¢

dung mét cach truc quan véi céc biéu twong, so dd
dwong 10, cac sé liéu dwoc hién thi dwoi dang sb va
dd thi. Goc phai bén duwdi la bidu dd dang cot hién thi
murc d6 canh bao than tw chay bang 16 gic me. Phan
dwéi cuing 1a cac thong tin vé& canh bao khi ¢d sw cb
hoac céc diéu kién hoat dong bat thuong.

S BreBitvelmfE RO

Hinh 4. Giao dién WinScada cta phan mém hé thong.

Bang 3. Danh muc cac thiét bi phan cirng da dwoc xay dwng.

T Thiét bi S6 lwong Phwong an thwc hién
1 | Trung tdm giam sét, canh béo 01 Thiét ké, xay dwng méi
2 | Tram chuyén mach mang vong Ethemet phong né 01 Tich hop (VIELINA c6 sén)
3 | Tram chuyén mach mang Ethernet phong né 01 Tich hop (VIELINA ¢6 sén)
4 | Thiét bj giam sat khu vc phong nd 04 Thiét ké ché tao mai
5 | DAu do nhiét dd via than an toan tia Itra 08 Thiét ké ché tao mai
6 | Dau do khi CO an toan tia Itva 08 Tich hop (VIELINA ¢6 sén)
7 | Déu do khi O2 an toan tia Iira 08 Thiét ké ché tao moi

3.2 Cac két qua thir nghiém va thao luan
a) Thtr nghiém chirc ndng két néi hé thong
Thir nghiém nay dwoc xay dwng dé kiém thir tinh
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dn dinh clia chirc nang két ndi truyén théng. Cac dau
do két nbi voi Thiét bi GSKVPN théng qua mang
truyén thong RS485 véi giao thirc Modbus RTU, méi
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Thiét bi GSKVPN két ndi véi 06 dau do (02 dau do
mdi loai) trong khi d6 truyén théng tir 04 Thiét bi

GSKVPN vé&i may tinh chd qua mang Ethernet cap

quang. C4u hinh hé thdng thtr nghiém duorc trinh bay
trong Bang 4.

Bang 4. Cau hinh hé théng thtr nghiém chirc ning két néi truyén théng

TT | Thiétbi | SL Chirc nang Cé4u hinh
- Cai dat cAu hinh cho PLC va cac |- Processor: 11th  Gen Intel(R)
module mé réng Core(TM) i5-1135G7
1 | May tinh | 01 |- Chay mé phéng va monitor -Ram: 16.0 GB
- Lap trinh cho PLC dé chinh sira | - Phan mém coéng cu: Tia Portal V17;
phan mém trong qua trinh thtr nghiém | KEPServerEX 6 Configuration
- Bong vai tré master Modbus RTU - PLC: S7-1200 CPU- 1214C
) AC/DC/RIly
Thiét bj - Boc s0 lieu do luong va ngudng | y;oqie truyén thong: CB 1241
2 | gskveN | 04 | canhbao tir cac dau do - Module du vao trong tu: SM 1231
- Hien thi thong s6 do - HMI: KTP400
- Két nGi véi may tinh o N .
- Toc d6 quét truyén théng: 300ms
- Module vi xt ly,
Pau do - Bong vai tro slave Modbus RTU - Module hién thj LCD
3 | nhiét d6 | 08 |- Do lwdng nhiét dd va truyén két qua | - Module truyén théng RS485
ATTL do cho Thiét bi GSKVPN - Dia chi Modbus: 1 va 2 (02 dau do két
noi v&i 01 Thiét bi GSKVPN)
) o - Module vi xt ly
DAy do - Doéng v?| tro s‘lave Modbus BTU | - Module hién thi LED
4 |kni co| os |7 PO luong ham luong khi COwa |\ o i oan thang RS485
ATTL tuyen ket qua do cho Thiet bi - Dia chi Modbus: 3 va 4 (02 dau do két
GSKVPN . A
noi v&i 01 Thiét bi GSKVPN)
) o - Module vi xt ly
DAy do - Doéng v?| tro s‘lave Modbus BTU | - Module hién thi LCD
5 |khi 0| og | DO lwong ham luong ki COWal oy o an thong RS485
ATTL tuyen ket qua do cho Thict bl - Dia chi Modbus: 5 va 6 (02 dau do két
GSKVPN ,' o
noi v&i 01 Thiét bi GSKVPN)

Nhan xét chung vé két qua thir nghiém chirc
nang két néi truyén théng: Sau mot thang thir
nghiém v&i khodng 19.000 I&n truyén nhan méi ngay
(tinh theo gi®» 1am viéc), két qué cho thay hé théng
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két ndi gitra may tinh ch, Thiét bi GSKVPN véi cac
d4u do qua mang Ethemet va mang RS485 str dung
giao thirc Modbus RTU dat dd 4n dinh cao. Cap
truyén thong RS485 dwoc sty dung thir nghiém la cap
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duing trong mé ham 16 d6i day xoén c6 boc nhiéu loai
2x2x0.9 mm (dién tr& 3Q/100 m) v&i d6 dai 1000 m,
ty 1& 16i truyén théng la 0.0%, tr dé cho thay chéat
lwong truyén thong tét. Cac thtr nghiém tao sw cd
nhuw: bat hay tét ngudn dién cAp cho dau do va Thiét
bi GSKVPN, thao rdi dau néi lai cap, tao sw ¢b cham
chap réi nha day tin hiéu ctia RS485 thi hé thong van
tw khdi phuc phién truyén théong nhd ky thuat
Timeout. Hé thdng ciing hoat ddng &n dinh trong moi
trwong nhidu dwoc thiét [ap bdi hé bién tan va dong
co ba pha (1,5 kW). Nhitng két qué nay khang dinh
hé théng c6 tinh &n dinh va db tin cay cao, dap &ng
yéu cau (rng dung trong thuc t& mé ham 16.

b) Thir nghiém chirc nang canh bao rng
dung ky thuat 16 gic m&

Ther nghiém duoc thwe hién nham kiém thlr méi
quan hé gitra cac bién dau vao (ham lwong khi Oy,
CO va nhiét do) v&i mic dd canh bao trong cac diéu
kién khac nhau. Cac dau vao gia lap gébm nhiét do,
ham Iwong khi CO, O, dwoc hé thdng I4y mau theo
chu ky 1.5 gidy, di¥ liéu dau vao dwoc mo hda, tiép
theo xt ly 27 luat két hop véi co ché suy dién me
Max-Min dé c6 tap mo dau ra, cudi cung tinh toan
gidi mo theo phuong phap diém trong tam. Két qua
dau ra dwoc hién thi trén man hinh giao dién ngudi
dung dwéi dang sb va biéu db cot véi mau séc xanh,
vang, cam, d6 dé thé hién mic dd canh bao khac
nhau. Két qua mot sb thtr nghiém véi cac gia tri dau
vao khac nhau cung véi cac mic canh bao twong
(rng dwoc minh hoa nhw trong Bang 5.

- Thir nghiém 1: Diéu kién dau vao dworc thiét
1ap 1a ham lwgng khi O2 (20.5%), CO (2.5 ppm),
nhiét dé (30 °C). Két qua hién thi mtrc dd canh bao
chila 11.8%. Nhw vay, & diéu kién ham lwong khi
02 cao, khi CO thép va nhiét do thap, mirc d cénh
bao |a thap, diéu nay cho thay cac diéu kién nay it
cb nguy co.

- Th&r nghiém 2: Diéu kién dau vao duoc thiét 1ap
la ham Iwgng khi O2 (20.3%), CO tang Ién so v&i thir
nghiém 1 (4.5 ppm), nhiét do tang lén (35 °C). Két
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qué hién thi mirc dd canh bao tang 1&n 1a: 20.6%. Két
qua thir nghiém cho thay ham luwong khi CO cao hon
mét chat 1am tang nguy co canh bao, nhung van
trong mirc do thap do ham lwong khi Oz van & mire
cao va nhiét d6 khéng qua cao.

- Th&r nghiém 3: Diéu kién thtr nghiém dworc thiét
18p v&i ham Iwgng khi Oz (20.0%), CO (5.0 ppm),
nhiét dd (50 °C). Mtc dd canh béo 1&n dén 48.8%.
Ta th4y, nhiét do tang cao va CO tang dang ké so v&i
hai thi nghiém trén, dan dén murc do canh bao gan
nhw gap d6i so va&i thir nghiém 2. Diéu nay cho thay
cac yéu t6 nhw nhiét @6 va ham lwong CO anh
hwéng truc tiép dén mirc d6 canh bao.

- Thir nghiém 4: Diéu kién dau vao la ham lwong
khi O2 gidm (19.5%), CO cao (14.0 ppm), nhiét do
cao (55 °C). Két qua dau ra la mire dd canh bao 1én
dén 68.2%. Trong trwéng hop nay, ham luong khi
CO cao cling v&i nhiét dd cao lam tang dang ké mirc
do6 canh bao.

- Th&r nghiém 5: Ham lwong khi O thap (16.5%),
CO cao (17.0 ppm), nhiét d6 cao (60 °C). Két qua l1a
mirc d6 canh bao Ién cao 86.7%. Trong thi nghiém
nay, khi ca ba yéu t6 déu & mic nguy hiém (ham
lwong khi O thap, CO cao, nhiét d6 cao) dan dén
murc dd canh béo dat ngwdng cao, cho thay nguy co
rdi ro nghiém trong.

Nhan xét chung vé két qua thtr nghiém chirc
nang canh bao trng dung ky thuat 16 gic mo: Cac
thtr nghiém cho thay sw két hop gitra ham luvong khi
CO va nhiét dd c6 anh hudng I6n nhat dén mac do
canh bao. Th&r nghiém cho thay mé&c du ham luwong
khi CO cao nhwng mirc canh bao than tw chay chi &
murc trung binh néu nhiét d thap hon khoéng 40 °C.
Trong trwong hop khac, véi nhiét dd 30 °C ta thdy
ham lwong khi O thAp nhung mic canh bao than tw
chay & muc thap. Nhung khi ca ba yéu té déu bat loi
(ham Iwong khi CO, nhiét dd cao va ham lwong O
thap) thi mrc d6 canh béo vé than tw chay ting lén
rat nhanh.
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Bang 5. Trich két qua thtr nghiém canh bao than tw chay bang 16 gic mo.

Pau vao Paura Két qua hién thi
10 4
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Tha, 0,
Tr:.lnF;anh 1 1'80 /0
0.84 - HoiCao
Cao 100
80
N o 0.6
Ham lwgng O2: 20.5 % g | 60
Ham lwong CO: 2.5 ppm §.. 40
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| 0 _—
021 _
. Mtrc canh bao
i
1
%23 20 %0 60 a.'o B Mirc canh bao
MucCanhBao
1.0 4
— RatThap
TH 0,
Tr::‘nuqﬂmh 68'20 Aj
as HoiCao
Cao 100
20
. 206 |
Ham lwong O2: 19.5 % £ f .ﬁ e
Ham lugng CO: 14.0ppm | £ \ 40
Nhiét do: 55.0 °C 20
024 Inl 0
Murc canh bao
o0t = w s Mtrc canh bao
MucCanhBao

4. KET LUAN

>Viéc (ng dung hé théng quan trac truc tuyén
gilp giam sat va canh bao sém hién twong than tuw
chay trong cac mé ham 16 14 hoan toan kha thi. Cac
két qua thir nghiém cho thay tinh twong thich va do
4n dinh cao cta hé théng, sdn sang dwa vao ing
dung trong thuc t& mé ham 16. Cac thir nghiém da
minh ching ré vé& tdm quan trong cla viéc két hop
dong thoi cac théng sb ham lwong khi CO, nhiét do
va ham luvong khi Oz dé dua ra canh béo dwa trén ky
thuat 16 gic m&. Phuong phap dé xuét han ché duoc
canh bdo gia do cac hién twong khac gay ra vi du

TAI LIEU THAM KHAO

ham lwong khi CO tang do ban min, O, gidm do
thoéng gi6 kém. Diéu nay khang dinh tiém n&ng &ng
dung thuwc tién cta hé théng trong viéc nang cao an
toan lao dong trong khai thac than ham 16, gép phan
nang cao nang suét lao dong.

>Heé théng tich hop cong nghé méi nén khong
chi gia tang hiéu qua va ddm bao an toan cho hoat
dong khai thac than ma con tao dung loi thé canh
tranh cho sdn phdm ndi dia gép phan hoan thanh
muc tiéu trong “Chién lwoc phat tién nganh cong
nghiép Than Viét Nam dén n&m 2030, tdm nhin dén
nam 2045”3
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ABSTRACT

Coal spontaneous combustion is a potential hazard in underground coal mining, leading to the risk of
explosions and loss of labor safety. Timely monitoring and waming of coal spontaneous combustion will help
minimize human and property losses and improve mining efficiency. The article presents the results of a study
proposing the application of fuzzy logic techniques in the design and construction of an online monitoring
system to warn of coal spontaneous combustion in underground mines.
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