KHOA HOC VA CONG NGHE Mo

NGHIEN CUU D€ XUAT MOT SO GIAI PHAP NANG CAO
HIEU SUAT CHAY CUA LO HOY TRONG CAC NHA MAY NHIET DIEN
TAP BOAN CONG NGHIEP THAN-KHOANG SAN VIET NAM

KS. PHAM ANH HAI - Vién Khoa hoc Céng nghé Mo
ThS. DO TIEN DAT - Céng ty C6 phdn Nhiét dién Cam Pha

1. Téng quan

Lwvong dién nang cung clp cho qua trinh san
xuat kinh doanh clia nuéc ta phan 16n droc san
xuat tir cac nha may nhiét dién st dung nhién liéu
héa thach theo chu trinh Rankine.

Gia dién san xuat ra theo phwong phap nay la
twong déi thép. O' day, nang lugng ton tai & dang

hoa néng chuyén thanh nhiét nang trong budng dét
ctia 16 hoi. O Viét Nam hién nay, céng nghé san
xuat nang lwong dién truyén théng duoc st dung
la 16 hoi than bt (PFC) nhw Ph3 Lai, Udng Bi...; 1o
hoi tang s6i tudn hoan (CFBC) nhw Cao Ngan,
Ca&m Pha, Son Dong, Na Duong...; nha may dién
chu trinh khi hoi két hop (CCPP) nhuw nha may
dién Nhon Trach 2.

Tap doan Céng nghiép Than-Khoang san Viét
Nam la mét trong nhitng don vi tham gia san xuét
dién t&r nguén than antraxit chat lvgng thap. Theo
cac danh gia thi cac nha may nhiét dién cia TKV
da dap (rng duoc day du cac chi tiéu ca vé phuong
dién ky thuat 1an kinh té: » :

% Cac nha may dwoc xay dyng gan ngudén
cung cap than (Khanh Hoa, Na Duong, Déng Ri,
Quang Ninh) nén gidm chi phi cho van chuyén
nhién liéu. Bwgc dat gan séng, bién gitp dam bao
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H.1. So db nhiét nguyén Iy nha may nhiét dién ngung hoi

nguén nwéc cap cho 16 hoi va 1am mat hoi ngwng
trong binh ngwng;

«» Chét lvgng than cp cho cac nha may nhiét
dién thuong co chat lwong thdp (ham Iwgng
cacbon thép, do tro, lwu huynh, chét béc, d6-am
thdp...) va c6 kha ning gidm thidu phat thai khi
SOy, NOx,

“» M6t s6 nha may da tan dung dwoc nguén tro
xi dé san xuat gach khéng nung nhu nha may nhiét
dién Cao Ngan, nén co ban giai quyét dwoc van dé
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x( Iy ngudn chét thai rén, tao cong &n viéc lam cho
nguwéi lao ddng.

Theo danh gia hién trang van hanh thyc té
cac nha may nhiét dién cia TKV nhuw Cao Ngan,
Na Dwong, Son Ddéng, Cdm Pha. Nam 2010,
tdng nang lwong quy ddi theo tAn dau (TOE)
phuc vu cho san xuét dién cGa 4 nha may nhiét
dién cta Vinacomin la trén 2.100 kTOE va phat
thai trén 250.10° tdn CO,. So dd nhiét nguyén ly
clia nha may nhiét dién ngwng hoi dwoc mo ta
trén H.1.

Trong nha may nhiét dién ngung hoi véi day da
cac thiét bi cGa chu trinh thi hiéu suét cia nha may
phu thudc vao hiéu suat cla tuocbm hiéu suét 1o
hoi, hiéu suét truyén tai cia dwéng éng va bang:

N=Mih-Ntb-Nag- (1)
Trong dé: n - Hiéu suét cda té may; ny, - Hiéu suat
clia 10 hoi; nw - Higu suat cla cum tua bin-may
phat; ngs - Hiéu suat clia truyén tai dwong éng.

Vivay, cac ton thét cua 16 hoi, tudcbin-may phat
va truyén tai cla dudng 4ng sé& quyét dinh truc tiép
toi hiéu suét cta td may.

Dé nang cao hiéu suat cia nha may,bai bao
chi dé cap t6i viéc nghién clru nang cao hiéu
suét 16 hoi, d@m bao ché do khi déng hoc 16 hoi,
gidm cac loai tdn that 16 hoi, s&¢ dung nguén than
antraxit chat lwong xau (phdi trén véi céac loai
than d& c6 dac tinh cong nghé tbi wu va kinh té
dé& cap cho 16 hoi) 1a can thiét, trong bdi cénh
nhirng thach thic vé giad nang lwong dang anh
hwéng I&n dén chi phi sdn xuét trong cac nha
may nhiét dién.

a)

2. Co s& khi dong hoc chay ting sobi

Khi téc dd gio di qua lop nhién li¢u trén mat ghi
vurot qua téc do gio t&i han I&p nhién liéu sé bi thdi
bay ra khoi Icrp, neu nhu hat twong déi thé thi do
anh huéng cia trong lwe né c6 thé lai quay tré vé
trén mat ghi.

Néu tiép tuc nang cao téc do gio thi co thé mot
phan ho&c toan bd nhién liéu trén mét ghi & trong
trang thai chuyén dong theo hai huwdng: mot hudng
di 1én do Iwc nang, mét hwéng di xudng roi trd lai
mat ghi do trong Iwong hat. Trang thai nay giéng
nhw trang thai soi clia chét 16ng, luc dé |&p nhién
liéu trén mat ghi tlr trang thai 16p ¢ dinh chuyén
sang trang thai I&p soi hay 1a tAng s6i.

Néu ta dung ki hiéu Ap biéu thi d6 dang ap cla
|&p nhién liéu hay la tré lwc cda 1&p nhién liéu, thi
ta thdy chiéu day I&p nhién liéu h va tré luc Ap co
quan hé chat ché voi toc do cha dong, mdi quan hé
d6 co thé nhan thay trong H.2 va dé thj H.3.

T hai hinh H.2, H.3 ta thay khi toc do gié bé
hon téc dé t&i han thi I16p nhién liéu ndm cb dinh
trén mét ghi & trang thai tinh. Khi ta tang téc do cla
dong thi chiéu cao cla Iop than hg van khong thay
ddi, nhung tré Iwc cla I&p than thl tang l1&n khi toc
dd déng tang (doan “hg-T" va “0- T" trong H.3).

Nhing yéu té anh hudng dén ché do khi dong
hoc 1a: Lwu lugng va téc do gi6, chét lwgng than
hay déc tinh céng nghé cla loai than can dét...
Nhu vay, dé& nang cao hiéu suét 16 hoi thi viéc dam
bao ché dd khi dong hoc trong bubng Iua dé chay
kiét nhién liéu la mdt trong nhirng yeu td quan
trong nhét cla qua trinh van hanh Io hO’I tang soi.
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H.3. M6i quan hé giira téc do gid véi chibu cao
16p nhién ligu va tré luc I6p than

3. Mot sé giai phap nang cao hiéu suit chay
cua lo hoi

3.1. Giam céc loai ton thét caa 16 hoi

Hiéu suét 16 hoi thwong dwoc tinh theo phuong
phap nguoc - Phurong phap can bang nhiét nghich
(phuwong phap gian tiép):

N=01=100-(q2+03+04:05+0s). (2)
Trong do: Qz- Tén thét nhiét do khoi thai mang di;
Qs va q4- TOn that do chay khéng hét vé hoa hoc va
co hoc; gs va gs - Ton that do tod nhiét ra moi
truwdrng qua bao 6n va xi.

a) Ton that nhiét theo khéi thai (qz)

Tén that q, phu thude vao hé sb khang khi thira
va nhiét dé khoi thai. Hé sé khong khi thira tai uédi
cac 16 hoi déu 16n hon hé sb khéng khi thiét ké,
lam tén thét g2 tang. Chét Iuo’ng than duwoc cung
cép khong ddng déu: nhiét tri giam, d6 &m, do tro
tang.v.v., cling lam énh huéng téi ché do chay, ché
dg khi dong hoc ctia budng Itra, 1am cho tén thét do
chay khéng hét q, ting l1én. Khi lwong gié (va
lvgng khoi thai) tang lén thi cac quat gié, quat khoi
phai lam viéc nhiéu hon, déi khi qua tai, lam dién
tw duing, cling ¢ nghta la tén that cla khu 16 tang.
Ngoai ra, khi lwgng gid tang thi cac b say khong
khi khéng thé d&m bao dugc nhiét d6 gié néng.
Pudi o khong kin, xi h& bo say khéng khi, lot gié
lanh khi ra xi (& mét sé 16 hoi) cling 1am cho hé sé
khong khi thira tang.

Yéu té thr hai anh hwéng t&i tén thét gz, nhwng
& murc dé thap hon, 1a nhiét dé kh0| thai tang hon
so nhiét dd cho phép tir 125-130 °C. Nguyén nhan
cua nhiét d6 khoi thoat tang la do t6 chirc ché @5
chay trong budng khéng hop ly, cac dai chay co
dién tich khéng phu ho’p, cac bé mat trao déi nhiét
trong buédng It¥a bj tro xi bam bén ngoai va bj bam
can trong dwong 6ng 1am cho kha nang truyén
nhiét giam. Ngoai ra, khi d6 thd, d am than bot
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Io’n chan khéng bubng Ira cao sé& lam cho tam
chay chuyén dich 1&n phia trén, dan dén nhiét dé
khéi thai cling tang 1&n. D& dang nhan thay rang
nhiét dé khoi cung vOi luu lwgng khoéi thai cling
tang cao sé lam gidm dang ké hiéu suét [o.

Ngoai ra, van hanh 16 véi nhiét d6 nwdc cap
thap (khi cac binh gia nhiét khong lam viéc hodc
Iam viéc kém hiéu qua) cling dan dén lam tang i6n
thét q,, do phal cung cap lwgng than-gi6 nhiéu hon
(so v&i ché dé dinh mirc) d& dam bdo luwu lvgng va
ap suét cha hoi. Tuy nhién, chinh vi vady ma lam
tang nhiét d6 hoi qua nhiét va viéc phun gidm 6n
dé duy tri nhiét do hoi yéu cau lai gay thém mét ton
that nhiét nva.

Dé giam ton thét nhiét theo khoi thai (q2) can phai:

“ Cung cép khong khi cho 16 mét cach hop ly
trong tlrng giai doan dét chay nhién liéu (dam bao
hé sé khong khi thira tdi wu) va gidm thiéu khong
khi lanh lot vao budng Itra, vao dudng khoi va hé
thong ché bién than (diéu khlen tw dong va l&p bién
tan cho hé thong quat gi6 cap 1, cdp 2 va quat khoi
dam béo ché db khi dong trong Io)

<+ Dam bdo chét lwong than cap va dé am than,
dam bao chan khéng buong dot;

“» Lap dét cac thiét bi thdi bui cho budng Itra va
dudrng khoi, dam bao ché do théi bui hop ly;

“ Dam bao cac chi tiéu chéat lvong va nhiét
dé nuwoc cap dé giam thiéu dong cau can trong
dudng ong

b) Tén that do chay khéng hét vé hoa hoc va
co hoc (qs, qy)

Theo dénh gia thi cac tén thét vé héa hoc va co
hoc Ia kha I&n, day la yéu tb lam hiéu suét 16 hoi suy
gidm nhiéu nhat, dic biét Ia g,. Thuc t& cho thay
than antraxit stv dung cho céc nha may nhiét dién
TKV I rat khé chay, do ham Iuong chéat béc thép,
than khé bén chay va chi bén chay & nhiét d9 cao.

Dé giam dwoc tén that nhiét do chay khéng hét
(93, 94) can phai: ) .

 Dam bdo hé sd khdng khi thira tdi wu (ti I1&
glua nhién liéu va khéng khi nong);

< Giam téi da hlen twong déng xi, kéo dai chu
ky van hanh 16, gidm ty 1& cac bon coén lai trong
tro,..

<o E)am bao chét lwgng than cung cap (d6 am,
dé tro, chat béc, nhiét trj, c& hat);

«» Bam bdo diéu hanh ché do chay hop ly (nhiét
ds gié nong ty l&-tbe do gio);

c) Tén thit do téa nhiét ra méi truong (qs va qy)

Tén that qs cha yéu la do cac 16p bdo 6n bj hw
hdng, hodc chét lvong, do day I6p bao én khdng
dat yéu cdu. Theo danh gia thi tén that do toa nhiét
ra moi trwéng bén ngoai (q5) va ton that do nhiét
cla xi (qs) 1a khdng 16n.
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Dé glam tén that nhiét gs can phal thudng xuyén
ki&m tra tit cac thiét bi va duwéng éng chiu nhiét duoc
boc béo 6n, ddm bao dung cac yéu céu ky thuat vé
vat liéu va do day. Bé gidm tén thét s cén phai giam
t6i da hién tw@ng thoat nhiét do dong xi.

3.2. Tién hanh ché do pha trén nhién ligu toi

wu dé giam chi phi nhren liéu

Hién tai, than cung cap cho mét sé nha may
nhiét dién TKV tir cac nguén cé chét luvgng khac
nhau. M&i 16 hoi dwoc xay diwng dé tieu thu cac

loai than khac nhau can dam bao chét lvong than

on dinh, dap ing yéu cau van hanh kinh té va yéu
cau vé phat thai khi nha kinh.

Tuy nhién, trong béi canh nguén nang luong
hoa thach dang dan can kiét va yéu cau giam bét
chi phi nhién liéu trong gia thanh san suat nang
lwong dién, nang cao hiéu qua san xuat clia cac
nha may nhiét dién, thi yéu cau giai bai toan tdi wu
de tim ra ty 1& pha trén than véi chi phi nhién liéu
tdi wu ma van dap (rng cac chi tiéu veé nhién liéu
cho 16 hoi (Sy, Aw, OW, Ny, Wi, Viy, Qu, HGI, nhiét
ds T1, T2, T3). Bé giai bai toan nay can phai lap
cac phwong trinh ph| tuyén voi cac gidi han nhuw
kha nang cung cép cla tirng ngudn nhién liéu, cac
gi¢i han vé phét thai (SO,, NO,), cac gidi han vé
thanh phan nhién liéu, nhiét do T1, T2, T3, HGI,...

4, Két luan

Y nghia kinh té cha viéc cai thién hiéu suét 10
hoi 1a rat ré rang. Khi hiéu suét 16 tang thi tiéu hao
nhién liéu cing nhw hang loat cac chi phi dau vao
glam Tac dong nay kéo theo sy giam gia thanh
san pham & dau ra, nang cao strc canh tranh va
kich thich sw phat trién cta nén kinh té. Bai toan
nang cao hiéu suét 16 hoi la khong don gian, song

van c6 thé co nhitng hwéng giai quyét. Su cai tién

cac thiét bi phai dugc tién hanh song song déng b
vGi viéc nang cao nang lwc van hanh clha doi ngu

cong nhan va can bo ky thuat 1a didu ma tat ca

chung ta can quan tam.0
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 Nguwoi bién tap: Dao Dic Tao

SUMMARY

Vietnam National Coal and Mineral

" Industries Group is one of the investment |

unit building the coal-fired power plants |
. using the low-grade coal. The article refers
i o the

problem of performance |
enhancement boiler, ensures aerodynamic |
mode of the boiler, reducing the types of |
losses in the production and operation |
modes optimal fuel mix to reduce the fuel |
costs, promote the use of energy
consumption and conservation.
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SUMMARY

To ensure the safety of electric shock, the

_ leakage protection relays to network voltage |

of 1140V at the underground mines have to |

. add the automatic detect function and the |
phase short circuit connection. The paper
| refers a scheme reacted with the difference

| between absolute value of ahead voltage

phase and voltages of the remaining two
phases and sequence voltage. The |
simulation results by Matlab Simulink have |
been proved the theoretical advices.
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