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Cac tram khi twong cao khong & nude ta hien dang sit dung chai khi hydro (Hy)
dé bom boéng tham khong. Cac tai bién do hydro xdy ra khong thudng xuyen, nhung
nguy hi€m. D& moi ngudi bist cac bien phap dé phong khi lam vigc v6i khi hydro &
cac tram khi twong cao khong, cin phd cap cac kien thirc sau day.

1. Téng quat

Hydro 14 chit khi nhe, khong mau, khong mii (cé6 mui khi khong nguyen chat).
N la chat khi san sang bi d6t chay bdi mot tia lia nhd va nd chiy v&i ngon lita gin
nhu khong thé trong thdy duogc. Khi hén hop véi khong khi & mirc 4 dén 75% thé tich,
né c6 thé chay trén mot pham vi rong va ¢ thé nd khi & miic gitta 18 va 59%. C4 hai
truong hgp mot ngudi 1am viec & ben canh ¢ thé bi chay khéc liet tren toan b0 phin
da thit h& ra ngoai va su nd ¢6 thé hat anh B vio twdng hodc xubng dat, gay ra thuong
tich nang. Chinh vi tinh chat nguy hiém nay cua hydro ma tham khong tren tau thuyén
khong duge sit dung n6, ngudi ta thudng dong heli thay the.

Noi chung cac quy trinh, cac phuong phap bdo ve va cic dic di€man toan cia
thi¢t bi diéu ch¢ hydro & trinh do quéc t€ da duoc tra ligu chu dao d€ bio ve khong
cho né va chay. G'nuéc ta mac du di cb quy ch¢ an toan lao dong tai tram khi tuwong
- cao khong (s6159 KT/CK ngiy 14-8-1995 ctia Bai Cao khong trung wong- nay 1a Dai
khi tugng cao khong) nhung cac diéu khodn nhu vay ¢6 liic ¢6 noi vin chua quan tam
ddy du.

2. Nha di¢u ché hodic nha chita hydro

Nguyen tic thiét k& cac nha difu ché tang trit hogc st dung hydro (sau day goi
“chung 13 nha lam viéc vGi hydro) trude nhat phai nham tranh dugce sy tich ty hydro tu
do, nhitng dién tich tinh va kha nang ndy sinh céc tia Iita & bt cir phong nao ma & d6
di€u ch€ hydro, tang chit hydro hoic sit dung hydro.

Phai tranh tich tu hydro ngay ¢4 khi bdng v& trong lac nap khi.

Cac gidi phap hd trg dé tranh cac tinh hudng tren 1a:

a) Két cau mai nha lam viec v6i hydro phéi nhe sao cho thong nhanh chéng(cac khi
hydro ty do bat ky hozc 12 cic sdn phim ciia vu né) tai diém cao nh4t cta nha do.

b) C6 he théng phun nuéc chita chay ty dong.

¢) Phdi c6 he théng phong chéng chop.

Khi thiet k¢ nha 1am viec v&i hydro bat buoc phai tinh dén tieu chudn qusc gia
vé€ an toan lao dong, vé cac diéu kien khi hau & dja phuong, dic biet 1a cac diéu kién
ky thuat vé vat lieu, sdn phdm st dung xay dung nha lam viec véi hydro. Cac dén
chi€u sang, cong tic, ciu chi, cdu dao déu phii 1a dic chlng va cic may dién phdi da
& ngoai nha, khong duoc dat trong di¢u kien dé& nd, d& chay va budng nio cia nha lam
viéc véi hydro ciing phai thoang gid.
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Khi thiét k€ cic ngoi nha lam viéc v6i hydro phai thinh cdu sy hudng din cuia
cac nha chite trach vé tieu chudn qudc gia an toan khi 1am viéc v&i hydro. Tai nha lam
viec voi hydm phdi c6 he thong phat hi¢n hydro d€ c4nh bao tinh trang hydro da trd
nén nguy hiém.

Phii thuong xuyén kiém tra cac diéu kién an toan chia cic ngodi nha hién dang
1am viéc v6i hydro dic biét vé:

+ Dia di€m dit t6i vu dén dau cho hydro,

+ Tinh chiu Ita cta cac vat lieu lien quan va phan loai chdng chay,
+ Cac yeu cdu vé do thong thoang gid,

+ B6 tri cac thiét bi dién, day din dién hién dang dung,

+ Cac bién phap phong va chita chay.

Trudc nhat cA nhan nhitng ngudi 1am viéc voi hydro khong duge di day dinh,
khong duoc dap, dot cac vat d& gay tia Itra & noi lam viéc voi hydro, khong mic quén
40 d6 len vio 1am viec v6i hydro va chip hanh ngh1ém quy ché an toan lao dong tai
tram khi tugng cao khong.

3. Cac binh khi nén (Gas cylinders) (cac binh ch& khi GIP-3)

Hien cac tram tham khong vo tuyén & nudc ta déu ding bmh ch€ hydro kiéu
GIP-3. P6 1a cic binh thép chita khi thudng ding cé dung tich 6m’ dudi ap luc 18
MPa (10 MPa & cic mién nhiét d6i) thi chic chén 12 kich ¢& thuan tién nhat, nhung &
noi tiéu thu nhiéu gas nhu cac tram VTTK thi dung nhu‘ng binh ¢6 dung tich l6n hon
hoidc cic day binh tieu chuan dwoc ndi vio ciing mot van x4 hoi. Nhitng sy sip dit nhu
the gidm dang k& thao thc clia nhan vién.

PE tranh nguy co nhidm 14n voi cac kh1 khac, cac binh cidn phdi son mau khac
biet (nhiéu nudc ding mau dd) va cac van x4 cia chiing phdi ¢6 van trai (left handed
threads) dé phan biét chiing v6i cac binh khi khong chay. Cac binh phdi c6 nip day
cac van khi van chuyén.

C4n phdi thit cac binh déu dan tr ong cac khodng tix 2 t6i 5 nam, diéu nay phu
thuoc vao cac quy dinh c6 hieu luc clia qudc gia. Can ti€n hanh thit, bit cac binh phdi
chiu 4p sudt bén trong it nhat 16n hon 50% ap sudt 1am viéc binh thuong cla ching.
Cac binh hydro khong' dugc phou néng va § cac ving khi hau nhi¢t doi chung cin
duoc che day tranh mat troi roi toi truc '[Iép Mong ring chiing phdi dugc cat giit & nha
thoang gi6. diéu ndy cot dé hydro khi o ri & thoat ra ngoai khi troi.

4. Cac binh ché hydro (hydrogen generators) cac binh GIP-3

Hai ki€u chinh cta binh ché hoi chuyén chd duge 1a kiéu ap lyc cao, vi du binh
GIP va ap lyc thap; wu diém cla ki€u thir nhét 13 ¢6 thé luu giit khi du6i ap sudt, trong
khi & ki€u sau khi dwoc di thing vao bong. Tlong cAc binh ch€ hoi kiéu dién phﬁn
duoc phat trién gin day nhét, khi s€ dugc cung cip & ap luc thap va sau d6 duge nén
lai @€ tich tri. '

C6 thé ding cac vat lieu khac d€ sdn xudt hydro, nhitng vat ligu sau day 1a
thich hop hon ca déi v6i cac muc dich khi tugng:
(a) Sat silic (fero silicium) va xit an da (caustlc soda),
(b) Nhom va xat an da,
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(¢) Hydrua canxi va nudc,

(d) Cac vien sit magié va nudc,

(e) Amoniac 16ng véi chit xtc tac platin nong,
(f) Nudce (su dien phan),

(g) Methanol (pha thém nudc).

Viec dung x{t an da phéi rét cdn than, vé phia ngudi thao tac phdi duge bio ho
ddy di dac biet d6i voi mt, tranh tiép xtc khong nhiing v&i dung dich va cd véi bui
nhd, bui ndy ¢ kha nang tang len khi tra vat lieu rin vio binh ché. Trong tay cén sin
¢0 tac nhan trung hoa nhu dam trong trudng hop bi thurong.

Nguy co tai nan & céc binh ché hoi kiu 4p sust 16n (binh GIP-3) 1a nhiéu hon
s0 voi cic binh ché hoi kiu &p sudt thap, ngay cd néu nhu thiet bi vé mit an toan 13
httu hiéu thi cing ¢6 khd nang phut dung dich xGt néng ra ngoai. Chi tiét an toin
thuong 1a dia n6 (Viet Nam ta quen goi 1a van bio hiém) bung ra dugc (bursting disk)
va phén quan trong 13 cic hudng din thao tac phdi duge tuan thi nghiém tlc d6i voi
vat Tieu, kich ¢@ va hinh dang ctia cac dia va tdn s6 thay the chiing. Cac binh ché hoi
kiéu &p luc cao phai stc ria sach tru6c khi nap lai vi cac phdn t6n dong cua viéc nap
trude d6 c6 thé lam gidm dang ké thé tich sin c6 ctia binh ché va nhu vay s ting ap
lye 1am vige vuot rangoai gidi han thict ké. :

Cac binh ché phdi thir 2 nam 1 14n & &p lyc it nhat 12 bing 2 14n ap luc 1am viec.

Dang ti€c hydrua canxi (calcium hydride) va sit magi¢ (magesium ir¢n) co vu
diém 13 khong cdn x(t an da (caustic soda) nhung dét tién va do d6 cb 13 chi chap nhan
duge doi voi cac muyc dich dac biet. Vi hai vat lieu ché hydro ndy tir nude nen ching
cin luu git trong cic bén chira hoan toan khong tham nuoc.

Cac qué trinh ding di¢n phan nudc hoic nghién chat xtc tac (catalytic
cracking of methanol) (d6 thém nudc) 13 didu hap din vi sy an toan twong doi cla

ching va tinh kinh t€, va ciing do tinh chét khong gf clia cac vat lieu duge dung. Tuy -

nhién, doi véi hai qua trinh ndy va déi véi qué trinh dung amoniic 16ng cdn nhien licu
(phu thém) cho cic may-phat dien & nhitng tram xa nguon dién ludi.

5. Cac di¢n tich tinh (Static charges)

C6 thé han ch€ dang k€ cic nguy co clia viec bom bong va sy tha bong bing

cach phong ngtra cac dién tich tinh trong buéng nap khi vio bong, cic di¢n tich tinh &
trén quén 4o clia quan tric vién va trén ban than bong. Viec kiém tra dien tich tinh
dugc thyc hi¢n bing cic bien phap néi dat t6t d6i voi thiet bi hydro va may méc cla
budng nap khi. Cac chi€c kep phong dién tich(discharge) cho cac quan tric vien c6 thé
khit céc dien tich da duge tao ra trén quan Ao. Tuy vay, cic dign tich tren qua bong 1a
kho gidi quyet. _
Cic mit cla bong, dic biet nhya mi nguyen chat, 13 cac vat cich dien rat 16t doi hoi
thoi gian dai (qua 1 gio) d€ tieu tan qua mat bong xudng dat hay mot cach ty nhién 13
tieu tan vao khong khi xung quanh. Cac phuong phép hi¢u dung hon ¢3 d6i voi su loai
bd dién tich gém viec ding nudc phun (vdy) lén tren bong khi bom bong, nhing vd
bong vao trong dung dich khit dien tich tinh (sdy kho hoic khong sy trudic khi dung
hogc thoi khong khi da ion hoa len bong).
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Tiém luc dién tich t6i da (The maximum electro - static potential) co thé tao ra
trén mat bong s& gidm theo do dm ting. Nhiing tht nghiém tién hanh trén cic bong 20
gam di bom cho thdy v6i 40 4m khong khi 16n hon 60% thi it c6 kha ning dat t6i
nang luong danh lita i d€ d6t chay hén hop hydro-oxi. Nhitng cong trinh nghién ciru
khac dua ra gid thuyét 13 do 4m twong ddi tir 50 dén 76% la nhiing giGi han an toan.
Nhu vay, cac bien phap phong ngira sy phong di¢n tich (static discharge) hinh nhu
khong cén thiét khi do dm twong doi vuot qua 70%.

Viec phun nudc lén trén bong ¢ thé phuc vu hai muc dich. Thir nhilt, néu ca ra vao
duoc dong kin, taing do 4m trong bubng len toi 75% hoic cao hon, diéu nay lam cho ning
luwong tia lira khong di d€ gay nd. Thit hai, bé mat cha bong 4m va ti€p ddt s& khir dién tich ra
khéi cc phdn uot. Cin thd bong ngay sau khi ngng phun nute va ma cta budng.

Cac bien phap khic v€ viéc giam sy hinh thanh cac dién tich tinh nhu sau:

2) Ngoi nha phai dugc trang bi he thong n6i ddt hoan chinh. T4t cd may moc. thi€t bi
hydro, cot thu 16i phai dugc n6i ddt tach biet, ban than viéc noi ddt phdi phi hop voi cac quy
pham k¥ thuat quéc gia doi vai cac dién cuc {i€p ddt. Cin phai khir trudc cac dien tich khoi
san nha, ‘

b) Cin tao cic diém phéng dién tinh cho cic quan tric vién,

¢) Cén lau chii déu din cic cita s6 bing dung dich chong su tich di¢n tinh,

d) Céc thao tic vién cdn duoc khuyén khich khong mac quén 4o may bing soi tong
hop hoac di gidy cach dién, :

Can gidm t6i mc t6i thi€u su ti€p xdc bat ky giffa quan tric vieén va bong, diua nay cbd
th€ dat dugc néu thiét bi nap khi cho bong & do cao 1 mét so voi sin nha.

6. Bom bong (inflation)

Viec nap khi vio bong cdn tién hanh trong hing-ga (ki€u nha chita may bay)
dic biet, néu co thé thi nen cach ly véi cic ngoi nha. Hang - ga cin dugc thoang gio.
N&u ding khi hydro, hing - ga khong duge co bat ky ngudn tia 1dra ndo va moi cong
thc dien phii thuoc loai chong danh lira, cac chi tiet khac da noi & muc 2. Néu ding
khi heli c6 thé 1am noéng hing - ga trong thoi ti€t lanh. Cac tudng, clra va san cin phai
nhin nhui, khong c6 bui, hat cat.

Vi viee bom bong cdn ti€n hanh tir t6n (cham chap). cin cung cdp mot van di€u
chinh dic biet d€ diéu tiet dong khi (nap vio bong). €O thé xac dinh dugc lugng bom
béng mong mudn (lyc nang ty do) bing cich dung hodc 1a ong phun d€ nap khi
(filling nozzle) ¢d trong lugng yéu ciu, hodc mot ong phun ma nd s 13 tay don cua
chi&c can (arm of a balance) ma trén d6 ¢o thé can duoge lyc nang cua bong. Cach sau
khong thuan tién trir phi nguoi ta yeu ciu tinh cac sy thay déi vé trong lugng bong, ma
didu nay vi t4t da cin thiél cho cong viec hing ngay. Mot diéu hitu ich 1a ¢ mot van
tring khop véi trong lugng yéu ciu cua khi nap va mot viée lam tinh vi hon da duoc
diing & mot vai nude 12 van c6 thé diéu chinh duge dé khod (doéng) lai mot cich tu
dong tai luc nang yéu ciu.

7. Tha bong (Launching)

C6 thé khic phuc dang k€ nhitng kho khan trong vi¢e thd bong tham sat trong
2i6 manh bing cich ding t&m boc béo v¢ bing vai cho bdéng khi nap khi. Tam boc
phai duoc ché tao sao cho c6 thé kéo manh bong t6i dinh ctia cot thich hgp va sau do




thao bong ra khéi tdm boc. Diéu nay s& gidm nguy co kéo le dung cy dang treo lo Iiing
doc theo mat dat. Do nguy co nd, phuong phap niy khong ding duge d6i véi cac bong
1am bing cao-su ty nhien di nap hydro.

Cac bong dic bing khuon it c6 kha ning bi n khi tha trong gi6 manh hon 1a
cac béng ché bang cich nhiing.

Trong gi6 manh cdn phdi giit viec ireo may duéi bong cang ngén cang t6t trong
khi thd béng bing cich ding mot véi hinh thirc thio bong treo ra hodc ding dung cu
thao ra (unwinde). : '

Mot ket c#u thusn tién gém mot 16i cuon day trén d6 quan day treo va mot truc
chinh khé&i dong phanh hoi (air brake) hoic co c4u nh3 ra (escape-ment mechanism)
di€u ndy cho phép day treo s& dugc théo ra tix tir sau khi tha bong.

Khong c6 cac kho khan dac biét nao ndy sinh khi thd cac béng VTTK lic gib
nhe. .
Cac quy trinh & cac noi khac biét nhau khong dang k€. Cdn Iuén luon quan sat
cdn than viec co nguy co 1a bong va cic dung cu treo & béng va vio cac chuéng ngai
vat trude khi chiing bay 1én cao hon cac cay va cac cong trinh & xung quanh tram.

8. Quin 40 bao ho va cac phuong tién cap ciu (protective clothing and firs.t-baid
facilities) »

Quén 40 bdo ho cho viéc nap khi va thi bong khéc biet mot chiit so véi quan
40 cin phdi c6 khi ché hydro, vi cic tai nan lien quan v&i viéc nap ddy khi va thd bong
it xdy ra hon. Tuy nhién, trong thyc hanh va thyc nghiém da chimg & cac vét bdng
nghi¢ém trong 12 hau qué cla cac tai nan nhu vay, dac biet v&i cac phén co thé khong
dugc bdo vé nhu mat va canh tay. Do an toan s& duge hoan thién néu sy b3o ho thich
hop duge cung c4p vi nhu 4o choang chéng lita cing véi mii tram ddu va khin che
phén dudi mit, kinh bio ve, ging tay sgi bong ki€u khong cb cic ngdn vi cac quén 4o
chiu Itra d3 kién nghi.

Cén c6 cic phuong tién so ctru (trude khi bac si t6i) gobm thudc chita béng va
gdy chan tay. Khi ding hoé cht cin c6 trong tay cac dung dich trung hoa thich hop,
thi du axit xitric khi bdng do x{it an da (NaOH). : :
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