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I.DATVANDE 

Tif nam 1999 trcf lai day, nganh Than Viet 
Nam da chiing kien kha nhieu vu tai nan tham 
khoc do chay no khi metan (CH^) gay ra. Dien 
hinh la vii n6 khi metan tai Cong ty Than Mao 
Khi nam 1999, khien 19 cong nhan thi^t mang. 
Chi 3 nam sau do, nam 2002 tai mo than Su6i Lai 
vk Xi nghiep Than 909, xay ra 2 vu no khi lien 
tiep lam chet 11 cong nhan. Thang 3 nam 2006, 
tai C6ng ty Than Thong Nhat da xay ra vu no khi 
metan lam chet 8 ngiidi. Nghiem trpng nhat la 
vu no tai Cong ty Than Khe Cham nam 2008, da 
gay thiet hai v^ vat chat len tcfi hdn 2 ti dong, lam 
9 ngiidi chet va 24 ngiidi hi thiiOng, trong d6 co 
1 Pho Gidm doc Phu trach An toan va 4 can bp 
Cliu hp.Dem ngiy 15/1/2014, tai Cong ty Than 
Dong Vong thuoc Cong ty Than Uong Bi da xay 
ra n6 khi trong ham 16, khi^n 6 cong nhan thift 
mang, 1 ngiidi bi thiicfng. Vko 0h30 phut, ngay 
3/4/2016, t ^ diidng 16 san xuat than Ha Rang, 
thupc Cong ty Than Ha Long, xiy ra vu chay khi 
16 khien 6 cong nhan bi bdng. 

Trgn the gidi, vu tai nan ldn nhat hin 
quan den me tanxay ra vao nam 1903, tai Hoa 
Ky vdi 1.234 thp md thi^ mang. d Ba Lan, vao 
nam 1974, tai md Silesia da xay ra m6t vu no khi 
metan, g^y ton that cho 34 tho md. Khi me tan 
d|c biet nguy hi^m khi tien hanh khai thac than 
hSm 16 ma khong tukn thu quy trinh ky thu4t va 
quy pham an toan. 6 Ba Lan, trong 31 md dang 
ho9t dpng thi cd tdi 21 md khai thac trong mdi 
tnidng co nguy cd chay, no khi mi tan. 

Mpt trong nhfing ngudn chinh gky sti co 
chay, no trong cac md than ham 16 la sii hi^n dien 
cua phong diin ho quang khi ddng, ckt trong cdc 
m ^ g dien. Do dd, viec nghidn ciiu giai phap 
d ^ hko an toan chay, no ddi vdi thi^t bi dong, 
cat, chuyin mach dien la mdt nhiem vu cap thiet. 

2. NGHIEN CtfU, THIET KE THIET I 
DONG, CAT KHONG TIEP DIEM DAM B A 
AN T O A N CHAY, N 6 TRONG MANG D l | 

HAAPMOHAMLO 

Khi mStan trong thiic te khong chi ph: 
sinh trong cac mo than hSm Id ma cdn cd th 
phat sinh tren mat dat, nhii: Tai cdc xiidng tuyi 
khoang, trong cdc khu dan cii va cac ca sd con 
nghidp, khu che xu^t xang, dau...Khi metan tid 
tu trong qud trinh lam viic, khi dat tdi ndng d 
du ldn se tao ra hifn tiidng phdng khi, neu ddnj 
thdi xuSt hien tia liia nguy hiem thi co thi gay r 
chay, no hdn hpp metan-khdng khi. 

Tu^ theo tiing dieu kien tao thanh cii: 
md ma khi mftan ton t^ trong via than va d: 
vach dildc chia thanh cac dang, nhii sau: 

- Khi metan tdn tai 6 dang tii do tron| 
cac khe mit, 16 hdng cua via than vd dat da bao 
quanh via. 

- Khi metan ton t ^ d dang bam dinh, liln 
kit hda - ly ben vfing va thiidng tach ra kh6i than 
khi cd ngoai lyc tac ddng nhii dap, nghien,... 

- Khi mitan tdn tai lan trong midc d cdc 
via than, trong cac tang da ng$m nxidc, chiia 
niidc. 

Trong qud trinh khai thac than, d bau 
khong khi cua cdc diidng 16 c6n cd bui than, ndng 
dp bui than trong khong khi rdt cao, ngodi ra, bi^ 
than cdn lang dpng bdm trin ndc 16, vi chong 
va phu lin nen 16. Biii than sinh ra liic khai thdc 
than bdng cdng nghe khoan - no min, khau than 
bang may khSu, boc dd than...H6n hdp byi than 
- khdng khi trong nhflng dieu kien nhit dinh cd 
the trd thanh hon hdp nd nguy hilm. 

Thong thiidng, d cdc khu viic khai thdc 
md hdm Id, ckc khu viic dao Id chuin bi, xUdng 
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J tuyen, cac khu vvfc hoat ddng san xuat, cac 
trang thiet bi dien dupc ddng cSt, chuyin mach 
nho cac tilp dilm thdng thudng cua ciu dao, 
aptomat, khdi ddng tv(,...d cac thdi dilm ddng, 
cat dien thudng xuat hien tia Ilia diln, hd quang 

S a in , hoac U ^ dilm bi nung ndng qua miJc. 

,: ^'='i " ^ 8 toong tia Ida, hd quang, hoac nhiet 
dp du Idn (W>0.28m; hoac T>675"C) cd thl trd 

« thanh ngudn gay chay va dan tdi nd Trong qua 
k trinhlimvilcduditacddngcuatiaMadien hd 
i. quang dien, Hip dilm bi mdn, rd dan din din 

gia hoa, dien trd tilp xuc tang,...Lam cho cac 
cap tilp dilm hi nung ndng, thjm chi ngay ca 
vdi ddng tai dinh miilc. Tac dpng nmig ndng tilp 
diem khi dat tdi mdt nhiSt dp tdi han thi cd thl 
tu giy chay. 

su thay ddi cua diln trd qua dp, tan sd phat sinh 
tia liJta thay ddi theo tfa suat ddng, cat); 12% -
Do ddng diln rd; 8% -Do ngfa mach; 5% -Do 
qua tai; 5% -Do nhving nguyen nhan khac [2]. 

Tilp dilm la mdt bd phan khdng thl tich 
roi khdi cac thilt bi dien va cac may diln, quy tic 
lam viec cua chiing phu thudc khdng chi vao cac 
yen cau dilukhiln. ma cdn phai dam bao an toan 
chay, nd Khi tilp di&i bi nung ndng qua miJc 
cho phep do diln trd tilp xiic tang cao, thi nd cd 
the tu kich ho,t chay mdi trudng xung quanh va 
CO the dSn tdi nd,neu nhU chung lam vi|c trong 
cac dilu kiln mdi trudng cd nguy hilm vl chay. 

» 
Mpc dich cua viec nghien cilu trong bai 

Mo nay la dua ra giai phap ky thuat cho cac thilt 
bl dong, cat, chuyin mach diln dl dim bio an 
toin chay no cho cic md than him Id. cic xudng 
tuylhciingnhUcackhuvUccdnguycOchiy,n6cao. 

Iheo qui pham an toin trong cic ham 
lo than va diep th^ch [1], mang ludi diln vi cic 
trangthiltbidilnhaipdilpcthiltkldlvanhanh 
trong cic dilu kiln khai thac md him Idcan tuan 
thu cicquy trhih, quy p h ^ , quy dmh vl Hp dat 
cic trang thilt bJ dien....nham dam bao an toM 
chay, nd Tuy nhiin, theo thdng kl thUc t l cho 
«iay ring, cddin mdt phfa ba tnldng hpp hda 
hoan, chay, nocd nguyin nhantif vile chiymdt 
tamg nhang bd ph$n nam trpng cac trang thilt 
bl dien khi chiing bi hu hdng. Trong dd, day 
din hoc each diln (bp phfa dan diln duoc boc 
cich di|n) va cip diln la nguyin nhfa hfag dau 
giyphit hda vi chay Ti le tuong quan vl sU cd 
gay mat an tofa chiy, nd gifla day din boc cich 
difn vi cip dien la 1:1. 

Nguyin nhan giy chiy, nd do dien duoc 
thdng kl theo a If nhu sau: 70% - Do tia Ha di«n 
phit sinh tit dip dilm(hinh thinh don dilu theo 

VI van dl dim bio an tofa vfa hanh 
mang ludi dien phfa phdi, diln ap Ien den 1 kV, 
khi gap phai cic chl dp svi cd, yen ciu phai trang 
bi cac thilt bi bio ve, nhU: Can chi, iptdmat, cac 
role bao vl cue dai, cac bd Ipc thfah phfa ddi 
imng...Tuy nhiin, tat ci cic trang thilt bi nay 
chi phfa ling, tic ddng khi cd ddng sU cd qua 
Chung va khdng duoc tic dpng vdi tit ci cic chl 
dp dupc cho li binh thudng (chl dp khdi ddng 
chl dd dinh miJc). Trong khi tia Wa nguy hilm 
CO thl phat sinh tai a lp dilm d chl dd ddng cat 
chuyin mach d chl dp lam vile binh thudng 
hoac a lp dilm hi nung ndng qui miJc vdi ddng 
tii binh thudng. Tialaa nguy hilm hayalp dilm 
bl nung ndng qua mile, cd di l din tdi lim chiy 
cich dien, dfa tdi hda hoan, chay, nd...Trong 
hTldng hpp nay tit ci cic dang bao vl kl trln lai 
khdng tic ddng. 

Hiln nay, cic a lu chufa lip dit diilt bi 
dien hiin dai da dUa ra mpt sd ylu cau rilng vl 
lap dat cic trang thilt M di|n nhSm giim thilu 
toi da cac sd cd gay chiy, nd do dien. Cac giii 
phip ap dung ttong aiuc tl, bao gdm: 

- Sit dung cac loai a ^ diem vdi cdng 

nghiep cd dinh, hi sift chat vidn dinh rung; ®° 
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- Set dung cic vat hlucach diln khd chay 
vi khdng lan truyln chay; 

- Sit dung cac Idp son phu, bio hieu mdt 
sU thay ddi vl miu sac theo sii thay ddi ciia nhllt 
dp ciia cic a lp dilm va cap diln; 

anh. 
- Sit dimg cip nhiet - Bio chay tuyin 

Mac dii da cd nhilu giai phip ky thujt, 
cdng nghe triln vpng, nham loai trii sU xuat 
hiln ngudn kich nd, nhU: Hd quang dien, aa 
lita diln, ngudn nhiet giy nguy hiem vl chiy, nd 
trong khu vUc cd nguy hiem vl khi, byi chay, nd. 
NhUng, tat ci cac biln phip ky thuit, cdng nghe 
tten khdng loai trit nguy cdchayndciiahdnhpp 
ml tan - khi, bui than - khi trong cac khu vUc cd 
chifa khi va bui nd. 

Nhu viy ttong tSt ca cic vfa de dupc 
dl cap bin ttin, rd rfag da xic nhfa tmh cap 
diilt cia nghiin cilu, dd l i xay dungjiofa Ulien 
thiet hi ddng, cat, chuyin mach vdi khi nfag bio 
vl mang ludi diln, diln ap thap khdi chiy, nd 
ttong cic chl dp Iam vi|c ciia nd. Nhilm vu niy 
dupc hi|n thuc hda bfag vile sil dung cac diilt 
bi ddng, cat, chuyin mach khdng a lp diem (viec 
ddng, cat mach di|n khdng cd tilp xiic trite alp, 
khdng phit sinh tia lila, hd quang, nhiet dd) thuc 
svi dim bio tmh an tofa aa Ida, kim theo yen 
ciu bit budc la cd di l dilu khiln tai chd vi cd 
dilu khiln til xa. Bin canh dd, diilt bi cfa dii 
cdng suat dl dim bio lUu didng ddng di|n tii til 
ngudn di|n cung cap din phu tii. 

Thilt bi ddng, cit (cd dil gpi la may cat 
diln) vdi cdng nghi ddng, cat khdng ttIp diem 
khi duoc chl tao cfa phii dam bio cic ylu ciu 
ve dac diem lam vile ciia diilt hi di|n md, nhU: 
Klch fliudc nhd gpn; chdng, cUu nUdc, b\ii, vi 
cic tic dung fa mdn cia mdi trUdng; chdng chiu 
dupc cac tic dpng va dip co hpc, khoa hpc lao 

ddng,... 

Trong nghiin ciu nay, de xuat mdt ra 
hinh cia thilt bi ddng, cit, chuyin m^ch khdn 
a lp diem, dam bio an tota da Wa (khdng phi 
tia lia hoac hd quang diln), bio vile cho lilc 
di|n dien ap thap tren cd sd s i dung cic thiet t 
diln t i cdng suit thyristor. Ngoai ra, thilt bi n i 
dupc ttang bi cac chic nfag dilu khiln tai cĥ  
vi cd dilu khiln t i xa. 

Chi a l t hpn. thiet bi cho phep thic hiei 
cic nhiem vu dilu khiln sau: 

- Tiln htah ddng, cat mach khdng phi 
sinh aaWa,h6quangtaimangdi|ndi|napthap 
ci ttong chl dd bfag tay va dieu khiln t i xa; 

- Tiln hanh dilu khiln t i xa cic thdng 
sd cia msuig diln ma khdng phit smh tia lia, hd 
quang bdi cac phto t i cia h | thdng, dam bio an 
tofa chiy, nd. 

Ngoai ra, diilt bi cdn dipc s i dljng nhli 
mpt thilt bi bio vl mang diln ha thl (chl cfa md 
a lp dilm dieu khien thyristor) khdi cic chl dd 
ngfa mach, ddng rd, qua/kem ap, vi nhflng stf cd 
khic. 

Trinh biy dudi diy, l i diilt bi ddng, cit, 
chuyen mach khdng tiep diem, an tota tia lia 
thdng qua viec dilu khiln bfag thyristor, gpi tit 
l i miy cit tU ddng thyristor. 

• May cat t i ddng thyristor 

Cic phfa t i diln t i cdng suit thyristor 
dung d l ddng, cit, dilu chinh flidng sd m?ng 
diln hojc ham ddng co mdt cich dl dtag nhd 
vl|c s i dung hpp 1̂  sfl dd dilu khiln, d i don 
gita vi an ciy Chung dia tiln vi|c s i dung diln 
ip diOng cic dl tao xung md, gdc md tiy thudc 
vio nhu ciu dieu khiln. Vdi muc dlch chi ddng, 
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cat, chuyfo mach dii gdc md cua diyristor ttong 
cac so do nay, khdng dupc dilu chinh hoac diflc 
aieu chmh ttong mdt dai khdng ldn. Nguyin ly 
dieu khien diyristor ttfa mdt pha dUflc di l hien 
tten hinh la. 

Cue dilu khiln cia diyristor kit ndi 
flidng qua mdt dien tt* dilu khiln R , dudi 
tic ddng cua dien ip tai cue duong se pMt sinh 
ddng dieu khiln. Vi du, khi cue A dUflng, ddng 
dieu khien idk chay qua ctf e dilu khiln chuyin 

a lp cia diyristor (ctf cim - ctfc dilu khiln) d 
phia ngupc lai, ddng dilu khien qua chuyin tilp 
p-n la khdng dine ke 

Khi d i o , ^ cue l i A, ddng dilu khien 
idk chay qua tiq, dilm K, qua diln ttd R„ dilu 
khien, qua chuyin a ^ p-n cia diyristor Tftai Z 
Cic am B. NhU v|y, ddi vdi Thyristor T . l e n ip' 
duong cue la duong, ddi^ dien dilu khiln ciing 
la duong dan din •Ihyristor T̂  md, Ihyristor T 
mo semddidng mach tai, dfa ddng cho tii Z ' 

to.t 

'=) b) 

_ Cic dnh diay doi ngay lap t ic didng qua 
moinia ehu ky sau khi ddng diln di qua khong 
O nia chu ky edn Iai ddng dilu khiln doi chilu, 
thyristor T2 ttf ddng cit mach vi diyristor Tl md 
thong. 

, * A-M °,°,''"*'^"^'''yristorphufliudcvaodi|n 
trd diln khiln R^ va Z tm. Khi tfag R^, ddng 
aeu khiln giim lam chim qua ttmh mdthyristor 
vi gdc m* a tfag Ifa. Nh i vjy, ngoii viec s i 
dyng de ddng, md, chuyin mach, diyristor con 
CO kha nfag dilu khiln fflen ap va ddng dien 
trln tii. Tuy nhiin, xet flily rfag cic ditog so 
cua diyristor phfa tfa rit rpng, cac gdc md a 
nhsn duoc 14 khac nhau. dfa din dnh khdng ddi 

Xing lam viec cia caephfatidiyristorvaxuithiln 
dong dien khdng sin ttong phu tii. 

Nh i viy. nlu diyristor chi lam vi|c d 
chl dd ddng, cat. khong dilu chinh difa ip ttin 
tai a=0 dli diyristor da diay chic nfag cia mOt 
aq> dilm, nln nd dipc gpi Ii ujp di fc diyristor 
va nlu diyristor chi lam viec i chl dp ddng, cit 
dlidiyristor da fliay vai trd cia may cat nln cd 
thl gpi li may cit ttf ddng diyristor Trln htah 
1. dil hiln chi dit Sfl dd dilu khiln tilp dilm 
mdt pha ddng dien xoay chilu, chuyin tilp dilu 
khiln cia diyristor dupc not shunt vdi gdc md 
dndinho. t^= 
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3. KET LUAN 

Bai bao da xet den cdc nguyen nhan chinh gay chdy. no do cac bd phan ciia cac trang thigt 1 
di?n gay ra va nguyen ly lam viec ciia tfaî t bi bao ve, ddng, cdt trong cac mang liidi phdn phoi, die 
dp d^n 1 kV. Phan loai cac thiet bi bao ve hidn dai diidc stf dung di bao ve cac che do sii cd tron 
cac mang dien ha dp. Nghien ciiu, thiet ki mot thiet bi ddng, cat, chuy& mach mdi thiic sii dam ba 
an toan tia liia nhd viec ddng, cat, chuyen mach dien khdng phat sinh tia liia, ho quang dien hoa 
ngudn nhiet, cd khd nang dieu khi^n tii xa va tai chd. Do ddm bao diidc tinh an todn tia lifa nil 
may cat tti dong thyristor diidc sfl dung trong cac xiidng tuyen khodng, trong cac md than hdm li 
ndi cd the phdng m.i tan, bui than, cung nhii trong cdc xi nghiep cong nghiep cd nguy hiem vi chaj 
nd bang cdch loai bd cdc nguon gay chay, no khi ddng cat mach dien. Nhii vay, ve ca ban thi van di 
nghidn ciiu da giai quyet diioc muc tieu vd tinh cap thiet dat ra.*> 

Ngay nhan bai: 17/6/2016 
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