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Tom tat

Nudc khir khoang anh huding tryc tiép dén gid thanh sin xudt dién ning, hiéu sudt cda nha may nhiét dién va phu thudc vao thang
53 ¢ong nghg, qud trinh vén hanh. Viéc nghién ctu, danh gia viéc sif dung nudc khit khoang gidp tiét kiém chi phi san xudt va nang cao
hiéu sudt van hanh cia céc nha méy nhiét dién. Trang bai bao ndy, «d¢ tham s6 van hanh dnh hudng dén lugng nudc khir khoang sé dux
nhém téc gid nghién ciiu va phan tich 1am ¢o s& cho viéc phan tich quy hoach thyc nghiém. S6 ligu dau vio tinh todn 1a céc di liéu quan
trdc tai cdc nha mdy nhiét dién tai Viet Nam. Két qua phan tich thdng ké thue nghigm xéc dinh dugc céc yéu té anh hudng dén luang tiy
thy nuéc khis khodng, tir 6 € xuat cc gidi phdp ti wu hoa luong nuéc khir khoang st dung tai cic nha méy nhiét dién.

Tir khéa: Nudc khi khoang, quy hoach thuc nghiém, nhigt dién, tiéu thu nudc, mdi truang nudc.

1. Giéi thiéu

Tal cdc nha may nhiét dién, nudc khu khoang (hay
thusng goi 1 nudc Demin - DM) duoc sdn xuét theo
quy trinh riéng va dam bao chét lugng theo quy chuin
clia nha ché tao turbine. Nudc déu vao dé san xudt nudc
Demin 13 nudc thuy cue da Idm sach hodc nudc ngdm
dugc dua vao hé thdng loc, khif tap chat va cac khoang
chat ¢4 trong nudc dé ddm bao nubc cé d6 tinh khiét cao.
Chi phi sdn xuat nudc Demin va lugng tiéu thu chiém mot
ty trong tuong ddi lon trong gid thanh san xuat dien. Mac
dis hé thdng nay tun hoan nhung luong nudc bi vao méi
ngay cho hé thdng phu thubc rat nhiéu vao théng s6 van
hanh va cong nghé sirdung. Viéc nghién cdu cac thong s6
van hanh anh hudng §én lugng thét thoat nudc Demin va
céng nghé turbine sé rat quan trong nham giam thiéu chi
phi lién quan dén lugng nuéc Demin sif dung trong céc
nha may nhiét dién (than va khi).

Lugng nudc lam mat cla cdc nha mdy nhiét dign
14t 1an, trung binh 95 lit/kWh. 03i vdi cdc nha mdy nhiét
dién than yéu cdu khodng 142 lit/kWh, trong khi cac nha
méy dién hat nhan vai hé théng |3m mét tuong tu cén
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t6i 175 lit/kWh. Tai Phong Thi nghiém Céng nghé Néng
fugng Quéc gia My (NETL), cdc nha khoa hoc da théng ké
dugc lugng nudc lam mét cho cac nha may nhiét dién cba
My chiém 39% lugng nudc sach dugc st dung trén pham
vi ca nudc. Vigc sir dung nudce cho linh vuc dién nang
tal My xdp xi 1.100 Jit/ngudi/ngay, cao gip 3 f&n nudc
sinh hoat dugc sir dung tryc tiép trong dan cu (khodng
378 lit/ngudn/ngay) [1). G Viet Nam, sau khi Nghj dinh s6
154/2016/ND-CP ngay 16/11/2016 cia Chinh phi vé phi
béo vé mai truang ddi véi nudc théi cé hiéu luc, cac nhd
maéy dién dugc yéu cdu ké khar lugng nudc ngot va nuéc
bién s dung lam mat binh ngung. Cac nha may dién phai
tré mot khoan phi tuong d@6116n 1,2 - 1,5 ty déng/thang.
chi€m hon 1/3 quy luong ca nha may (2], M&i loai cbng
nghé turbine déu yéu cdu rd vé lugng nudc Demin va cht
lugng nuéc Demin theo tung nha san xuat. Lugng nudc
Demin cho 2 t6 may céng suét 500MW vai hé théng lam
mat uat, tudn hoan kin thi yéu cau chi 5% Iugng nudc kht
khodng, 83% lugng nudc lam mat trén tdng lugng nudc
s¢ dung trong nha may. Tuy nhién, chi phi dé san xuit
nuGe Demin cung cdp cho nha méy chiém trén 1,479 chi
phisan xudt 1kW dién nang [3]. Qua khio sit & mot s§ nh

may nhiét dién cda PVN, chi phisan xuat r ~min binh
quan chiém 1,16 - 1,27% trén 1kW dién n ang hao
hut do bdc hai chiém 75%, do x4 blowdo “rm 23%,
do rd 1 chiém 2%, Luang hao hut 1a kha HGi vl
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tiing nha may do chli yéu phu thudc vao ché do van hanh
va céng nghé ciia nha may [1). Tim hiéu chi tiét nguyén
nhan gay hao hut & ting nha may nhiét dién do qua trinh
van hanh giup tim ra nguyén nhan gay hao hut, dua ra
phuong an gidm thiéu hao hut I3 mét trong nhiing nhiém
vu quan trong.

Trén thé gidi c6 nhiéu nghién clu vé viéc té1 uu hiéu
qua sir dung ngudn nudc cho cac nha mdy nhiét dién (4
- 8), trong d6 chui trong vao danh gia hieu qua s dung
ngudn nudc lam mat binh ngung [4 - 6). M.Muthuraman
(7] da nghién cttu phuong phap giam luong nudc hoa
hai trong hé théng lam maét binh ngung cia nha may
nhiét dién than SOOMW ca cong ty NTPC (An D6) bang
cach giam luong nudc cap bu (nudc make-up) dung @é
bu luang that thoat do héa hai. Khi lugng nudc héa hoi
giam thi Iugng xa blowdown ciing gidm tuong ng. Két
qua cho thay tdng lugng nudc tiét kiém dugc khoang 20
- 26m*/gi&. Ngoai ra, mét s6 nghién clu quan tam dén
té1 uu luong nude st dung lam mét béng phuong phap
théng ké thuc nghiém (DOE). Ramkumar [5] 8a thuc hién
nghién cdu gidm lugng nudc lam mat bing sir dung
phuong phép 84p ung bé mat RSM (Response Surface
Methodology) va tri tué nhan tao ANN (Artificial Neural
Network) khi phan tich cdc théng sé van hanh. Tac gia da
xdy dung mé hinh thyc nghiém dé du doan nhiét 6 nudc
mat trong thap 1am lanh vé1 cac bién vé dong chay, dong
khéng khi, nhiét @6 nudc va chiéu cao xa la cac bién phan
tich. K&t qua cho thiy nhiét @6 nudc anh hudng dang ké
dén hiéu suat lam mét. Cac tham s& nay da duoc téi uu @é
nang cao kha nang van hanh. Ngoai ra, cdc nghién cuu [8
-12) ciing thuc hién cing hudng nghién ciu cho cac diéu
kién van hanh khac va cho két qua kha quan.

V& mit dnh hudng cla cbng nghé turbine, cong nghé
lam mat khac nhau trong nha may nhiét dién, Michael
D.Rutkowski va cong sy [1] thudc Phong Thi nghiem Ky
thuat Nang lugng Quéc gia (My) da thuc hién nghién cuu
toan dién vé anh hudng cla cong nghé [am mat, cong
nghé turbine dién hinh, cac dang lam mat khac nhau cho
cac nha may dién than va khi tai My. Nnom tac gia chira
réng nhu ciu vé nudc |3m mat trong cac nha may dién
phu thuéc vao loai hé théng lam mat duoc st dung chu
khong phai phu thuéc nhiéu vao loai nhién liéu (than,
dau, khi a6t thién nhién, uranium, nang lugng mat trdi,
sinh khéi, nang luong dia nhiét). Trong s6 cac nha may
V6i ciing loar hé thng lam mat, luong nudc tiéu thu cho
13m mét cht yéu duoc xac dinh bdi hiéu sudt cac nha
méy dién do va khong phu thudc cac loai nhién liéu su
dung [1).

Nhin chung, cac nghién ctu chi yéu tdp trung vao
nghién cu dnh hudng cia cdng nghé turbine, cdng nghé
lam maét, diéu kién van hanh... dén hiéu qua 1am mat binh
ngung va tai uu hiéu qua lam mat bang phuong phap
thong ké thuc nghiém. Nghién cdu va danh gia hiéu qua
st dung nudc khir khoang & cac nha may nhiét dién chua
duoc chd trong, mac du <6 anh hudng dang ké dén gia
thanh san xuat dién nang.

Bai bao nay dé cap dén viéc nghién ctu va danh gia
higu qud sir dyng nudc khi khodng do diéu kign van
hanh & cac nha méy dién than va dién khi do Tap doan
Dau khi Viét Nam (PVN) van hanh. Phuang phap thdng ké
thuc nghiém dua trén mé hinh Taguchi sé dugc 4p dung
dé phan tich anh hudng cua 4 théng s6 chinh: nhiét 6,
san lugng dién, lugng xa blowdown, luong héa hal. Théi
gian quan trdc do mau trong thai gian 5 thang lien tuc
qua cac nam 2016 - 2019. K&t qua dugc phan tich so b va
st dung phan mém quy hoach thuc nghiém dé xay dung
ham thuc nghiém. Ham thuc nghiém nay 13 co s& @€ téi
uu héa luang nudc khir khodng s dung trong méi dang
nha may.

2. Khao sat va thiét k& quy hoach thuc nghiém
2.1. D6l tirgng khdo sdt

Hién nay, PVN dang van hanh 5 nha méy nhiét dién
st dung ngudn nguyén liéu chinh la: khi thién nhién (Nha
may Dién Nhon Trach 1, Nha may Dién Nhon Trach 2, Nha
may Dién Ca Mau ), Nha may Dién Ca Mau 2) va than (Nha
may Nhiét dién Ving Ang 1). Cong nghé nhiét dién sur
dung turbine khi chu trinh két hgp (CCGT) cho cac nha
may dign khi va cong nghé SubC cho nha may dién than.
Cong nghé 1am mat gém lam mat tryc luu va tudn hoan
uGt (Bang 1).

2.2, Cdc yéu t6 anh hudng 8én lugng bi niréc Demin

DE phan tich va danh gid lugng that thoat nudc khir
khoang thi viéc xac dinh so bé cac nhan t6 &nh hudng |3
rat guan trong. Cac thong tin dugc nhém tac gia khao sat
truc tiép tai hién trudng; phéng van cac ky suvan hanh va
can bo ky thuat dé théng ké va loai trir cac nguyén nhan
gay hao hut nudc Demin; dong thai nghién cltu cong
nghé Iam mat, cong nghé turbine. Trong cac tai liéu cong
b6 trudc day, Prabhakar [11, 12) cho rang cac nguyén
nhan chinh gay tén that nuéc Demin I3 tir hé théng phan
tich hot (SWAS), rd ri qua van va duding 6ng, xa blowdown,
bom chan khong hodc bom tran va cac nguyén nhan khac
(Hinh 1).
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Hinh 2. Luong nurdc Demin ofp bis tai ¥ha mdy Brén (o Mau T

K&t qua khdo sét thuc té tai cdc nha may dién (NhonTrach 1, Nhan Trach
2,Ca Mau 1, Ca Mau 2 va Viang Ang 1) cho thay tén that nudc Demin tir qua
trinh khdi déng dugc ghi nhan 1a mét nguyén nhan céan duge xem xét. Tuy
nhién, & thei diém hién tai s6 liéu thu thap tir cdc nha may lién quan dén
hao hut nuéc khi khoang khi khai 8ong 16 hai chua A0 dé phan tich chi
tiét nén trong nghién cdu nay chua dé cap (8 - 11). Dy la qua trinh khong
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thudng xuyén nhung ty trong mat mét
L qué trinh khai dong 1a khéng thé bé
qua. Trong khuén khé gidi han, s6 liéu
thu dugc tr Nha may Dién Nhon Trach
2 sé dugc 13y dai dién dé phan tich quy
hoach thuc nghiém. Cac nha may khéc
sé 8p dung tuong tu qué trinh danh gia
va phan tich nay.

Viéc kiém tra sy phu thuéc cla
lugng nudc Demin tiéu thu hang ngdy
trong nha may dugc thuc hién qua cic
kiém dinh phan phai, kiém dinh ANOVA
va cac kiém dinh bang phuong phap 46
thi. K&t qua cho thay ¢6 sy phu thuéc
cda lugng nudc Demin tiéu thu tinh
theo sdn luong dién vao nhiét 46 mai
trudng. Tuy nhién, chua thé chi rd dugc
méi quan hé nay bdi vi trén ly thuyét va
theo y kién cia cac chuyén gia cong téc
tai cdc nha may nhiét dién luong Demin
tiéu thu con phu thudc vao san lugng
dign ké hoach thang/quy/nam.

Lugng nudc Demin cdp bu & Nha
may Bién Ca Mau 1 dao déng rong 1
20 m*/ngay dén 436 m*/ngay. Thai gian
khao sat tU ngay 19/11/2018 dén ngdy
19/3/2019 nhu Hinh 2. Luong nuéc ¢p
b & trén dugc thay do that thoat tif cac
nguyén nhan nhu i) lugng nudc thét
thoat x4 vé blowdown: thu gom toan bé
luong nudc - hat nuéc khang dat chudn
trong chu trinh nuéc - hoi nude, déng
thai 13 cac thét thodt tir van duéng éng
trong chu trinh nudc - hoi nuac; ii) Iuong
nudcC - hai nudc that thost do phan tich,
1dy mau dé kiém tra chat lugng nuéc
vao 16 hai; iii) that thoat do bay hai; iv)
that thoat do mot phan luong nuge khu
khodng duoc cham vao tronq ha théng
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lam maét turbine khi, turbine hai va hé théng 1am mat cac
thiét bi khac trong chu trinh nudc - hoi nuéce tuy nhien
viéc cham nay khong thuang xuyén va mat mat ¢6 thé
tinh 13 rat nho.

Trong cac thit thoat trén thi that thoat do hai la
khong thé do duge ma chi ¢é thé quan sat dugc va ciing
phu thudc vao nhiét d6 va d6 am khong khi méi ¢6 thé
ghi nhan va udc lugng lai dugc 1a nhiéu hay it. That thoat
do hoi vé mat Iy thuyét c6 thé tinh toan duoc dua vao chu
trinh hai nudc va trén ly thuyét ciing phu thudc vao san
luong dién va nhiét do [9). Tuy nhién, viéc tinh toan that
thodt do hai chi dufa trén quy trinh van hanh ma cu thé 13
nhiét @5, 4p suat va theo dé la trang thai hoi bao hoa I3
chua 80 vi con phu thudc vao cac that thoat tai cac van xa/
déng md, doc dusng hai va ¢6 su bién thién Idn khi xa 18,
16 hoi bi ro ri. Do d6, luang that thoat do hai chi cé thé tinh
toan bang cach loai bo hét cac that thost nudc trong chu
trinh nudc - hoi nuac ra khoéi lugng nudéc Demin tiéu thu.

That thoat nudc do Idy mau c6 thé dugc o chinh xéc
béng 2 phuang phap: phuong phéap cong trung binh clia
luu luong chay qua cac vai ldy mau; phuong phap do thuc
nghiém béng cach I3y trung binh cla tdng luu luong chdy
qua tdt ca cac voi. K&t qua do cho thay luang nuéc 1y mau
duoc thuc hién theo dang quy trinh quy dinh va lugng
nudc nay tuy ¢6 khac nhau & ting nha may phu thubc
vao lugng nudc Demin tigu thu va cac quy chuén khéc coa
vendor, nhung la héng 56 vdi thdi gian. Do d6 Juong nudc
Demin tiéu thu/that thoat khong phu thudc vao luong
nuéc 1dy mau hang ngay, tuy nhién luong nudc ldy mau
cling chiém mot ty trong dang ké khi tinh toan that thoat
nudc Demin tiéu thy, Tém lai, cac yéu t6 ¢6 thé do dugc va
gay anh hudng dén luang nudc Demin tiéu thu trong nha
méy bao gém: nhiét dé méi trudng; san luong dién; luong
nuéc xa vé blowdown; luong that thoat hoi.

2.3. Thiét ké quy hoach thuc nghiém

Trong c6ng nghiép, dé tinh toén duac su anh hudng
ctia cdcyéu td trén dén lugng nuéc Demin tiéu thu thudng
hay sir dung phuong phap quy hoach thuc nghiém (DOE).
Uu diém clia phuong phap nay la gitp xac dinh sy anh
hudng ma khong can phai tién hanh day @u cac thi
nghiém kiém chung. Cé nhiéu phuong phép quy hoach
thuc nghiém ma yéu cau s6 luang thuc nghiém phai tién
hanhkhac nhau, tuy nhién s6 luong thuc nghiém can phai
tién hanh sé khong nhiéu. Mét s8 nghién cdu trudc day
st dung phuong phép dap Ung bé mat RSM két hop vdi
tri tué nhan tao (5), va phuang phap Taguchi dé phén tich
Va3 131 Uu cac yéu t6 anh hudng dén Juong nudc st dung

lam mét [4 - 8]. Nhin chung, 2 phuong phép trén rét phu
hgp cho viéc phan tich théng ké mét cach don gian va
hiéu qua, dé dang &p dung trong thuc tién céng nghiép.
Trong cac phuang phap quy hoach thuc nghiém néi trén,
nghién cfu nay tap trung vao phuong phép Taguchi dé
kiém tra su anh hudng cla 4 yéu té (nhiét d mér truang;
san luang dién; luong nuéc x4 vé blowdown; lugng that
thoét hoi) dén luong nuéc Demin st dung. Thém vao dé
phuang phap nay cing cho phép tim dugc phuong an téi
uu khi van hanh dé luong nuéc Demin that thodt la nhé
nhat trong diéu kién van hanh én dinh coa nha may.

Phuong phép Taguchi dugc xdy dyng dua trén chat
lugng cla san phdm Chat luong trong truéng hop & day
chinh )a su van hanh 8n dinh ctia hé théng thiét bi bao
gém toan b6 cac thiét bi va chu trinh van hanh nudc - hoi
nuéc cha nha may. Tréi nguoc véi chat luong 13 su gidm
thiéu (mat mat) thé hién qua cac bién déi cé tinh hé théng
hoac cac hién tuong khong mong muén xuat hién lam
anh hudng dén chat luong Cé thé tinh todn dugc chat
lugng théng qua mat mét va néu that thoat cang it thi chat
luong cang cao. Trong trudng hap nay 1 su that thoat cua
lugng nudc Demin khi nha may van hanh 6n dinh.

B&ng phuong phép théng ké da dugc thuc hien &
phén trén cé thé tinh duoc gia tri trung binh cta lugng
nuac tiéu thy cing nhu khoang tin cay 95% va cac gia
tri nhd nhat va 16n nhat. Day 1a phuong phap théng ké
truyén théng. Két qua cia phuong phap phan tich truyén
théng vai cac quy trinh céng nghiép cho biét khoang tin
céy dé hé thdng van hanh dn dinh, cé nghia I3 néu ném
trong khoang nay thi sy mat mat vé chat lugng la chip
nhan dugc. Mot vi du nia |3 khi ¢6 sy thay @6i vé san
luang dién, cé thé thay nhu cau vé nudc Demin tang lén,
nhung van ndm trang khoang cho phép, nghia 1a su mat
mat 13 béng 0. Tuy nhién néu tiép tuc tang san lugng dién
thi sUmat mat nay cé thé tré nén dang ké va sy phu thuéc
cua lugng nuéc Demin tiéu thu vao san lugng dién khong
phai la ham tuyén tinh, bdi vi lugng tiéu thu nay con phu
thuéc vao nhiéu yéu té khac (nhu nhiét dé) ma diéu nay
khéng thé xac dinh duoc bang céc phuang phap théng
ké truyén théng.

Ban chat cua phuong phép Taguchi la nguai thuc
nghiém/nguai van hanh phai giam thiéu téi da su bién
361 clia Iugng nuéc Demin khi ¢ sutac dong clia cac yéu
t6 gay bién d61 va phai tang téi da su thay dd1 66 béng cac
yéu t6 diéu khién.

Céc yéu t3 gay bién di chinh I3 cac yéu té ndm ngoai
quyén kiém soét clia ngudt van hanh, d6 chinh la nhiét do
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méi trudng. Cac yéu té dieu khién & day
13 cac yéu té 6 thé kiém soat va thay
déi duge bdi nguan van hanh nhu: sdn
luang dién; lugng nudc x4 ti blowdown
va lugng that thoat hai, hoac gé¢ quay
van dé diéu chinh luu luong, cac cong
tac dong md va cdc yéu t6 diéu khién
Kkhac. Muc tiéu clia th nghiém @é ting
chat lugng sé phai la thiét lap cac thong
s @iéu khién tot nhat trong qué trinh
san xuat dé ty 6 gila y&u 16 iéu khién
va yéu t6 gay bién ddi |3 16n nhat, hay
noi cach khac la 8é céc yéu 18 trong
thuc nghiém déu duoc xem [a yéu t§
diéu khién.

V6i dac thu van hanh tai nha may
nhiét dién, thuc nghiém vai yéu cdu
tinh dén céc yéu té anh hudng nim
trong chu trinh nuéc - hai nudc 13
khéng thé tién hanh duoc. Tuy vay, qua
trinh thao tic van hanh cla nha may
dugc diéu khién tu déng héa va cé sy
gI1dm sat cdia té van hanh véi muc dich
duy tri hoat dong 6n dinh cla nha may.
Va diéu ndy lai thda man yéu cau cla
quy hoach thuc nghiém theo phuang
phap Taguchi. Phan tich DOE dugc thue
hién tai Nhd may Dién Nhon Trach 2
Vi 56 liéu thu thap duge 13y trong 5
thang (119 ngay) tir 19/11/2018 &én
18/3/2019 bao gém lugng nudc Demin
tieu thy, san lugng dién, luong xa tif
blowdown va di liéu vé nhiét 36 méi
truong cang trong khoang thai
trén tlf tram quan trac dugc dat gan
nhat véi vi tri cia nha may. Cac thay dé1
theo thai gian cla cic gia tri khdo sét
trén dugc thé hién trong cac Hinh 3 - 5.

ian

Sau do cac bac gid tri va khoang
Iua chon cla cdc yéu 16 gay anh huting
dén lugng hao hut nuGe Demin duoc
tinh todn dua trén biéu d6 phan phéi
(histogram) cla tUng yéu t6 va phéi
phi hgp vi yéu cau clia phuong phap
Iya chon Taguchi. Cac gia tr nay duec
thé hién trong Bang 2.

Trong @6 V&i yéu t8 (A) ik . @g ¢
6bacgitrivacacyéutdcar 3y (),
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(D) ¢6 cng 3 bac gia tri la thap, trung binh va cao. Ma tran thuc aghiém theo
phuong phap Taguchi dugc thé hién trong Bang 3.

Dya trén ma tran thuc nghiém, tién hanh 18 thuc nghiém theo yéu cdu
Vvé cac béc gid tri tuang Ung trong ting hang clia ma tran. Ung vai méi loai
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Hink 5. Phén beluong nude xd blowdown (a) vé luang that thodt hat (6) tat Nka mdy Dién Nhan rach 2

Yéuté

{A) Nhiét do

{B) S&n luang dién

(O Lugng nudc xa blowdown

(D) Thét thoat hai

Irong gras doan khdo st

Bdng 2. (dc bdc gia tr va khodng Iuo thon cia cac yéutd

Bac gid tri

Bac 1 H 3 4
Gid ta 3 32 33 34

Bac (1) Mic thap  (2) Muc trung binh
Gia tri 530 640

Bac (1) MUc thdp (2} MUc trung binh
Giatn 2 25

Bac (1) MUcthdp  (2) Muc trung binh
Giatn 40 50

thuc nghiém sé tién hanh lap lai cac thi
nghigm dé dé |3y gia tn trung binh cda
lugng nudc Demin. Chi can trich xuét
tUr ai liéu thuc té vé luong nudc Demin
tiéu thu. Ma tran thuc nghiém Taguchi
duoc xay dung trén so @6 4 x 3. Bdi vi
muc dich cda thuc nghiém 13 dé xac
dinh gia tri nhé nhat cua luong nudc
Demin tiéu thu nén sé chon ty sd S/N
(the signal to noise ratio) Ja nho nhat
(the smaller is better). Thém vao d6 khi
xtr Yy phén tich, kiém tra méi quan hé
phy thudc gida csc yéu té A, B, C, D 1an
nhau (biéu dién dudi dang AB, AC, AD,
BC, BD va CD} cling duac tién hanh.

3. Két qua va thao lugn

K&t qua phan tich quy hoach thuc
nghiém theo phuong phép Taguchi cho
thay khéng ¢6 su dnh hudng chung cua
cac yéu té A, B, C, D ma cu thé 12 AB,
AC, AD, BC, BD va CD dén jugng nudc
Demin tiéu thu.

Dé danh gia sy anh hudng cua cac
yéu td dén lugng nudc Demin tiéu thy,
sirdung 2 gia tri phan hé1 d6 13 gis tri ky
vong todn va ty s6 S/N. Gia tri P-values
duoc dung dé xac dinh @8 anh hudng
cOa cac yéu t6 ¢6 mang y nghia thang
ké hay khéng va theo mic dé nao va
dung céc hé s8 dé xéc dinh mic 86 dnh
huéng.

V&1 s6 liéu thu duoc tir Nha may
Pién Nhaon Trach 2 trich xuat ra tuong
Ung véi ma trén thuc nghiém cho thdy
gié tri cia cac P-value < 1. Cu thé 13 dGi
v ty $6 S/N, chi ¢6 gia tri P-value cla

D6 16n cva khodng
5 6
35 36 1
(3) Muc cao
750 110
(3} Mie cao
3 05
(3) Muc cao
60 10
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Bding 3. Ma trdn thuc nghiém Taguchi

A B ¢ )
1 1 1 (. -~ 1 _
2 1 2 B 2 2 i
3 1 _3 3 3
4 2 B 1 1 2 _
.3 2 2 2 B 3
6 2 3 3_ 1
7 3 1 2 !
8 3 o2 3 2 |
9 3 3 ! 3 |
10 4 1 3 3
1 4 - 2 1 R
12 4 3 2 B 2
13 5 1 2 3 —
14 5 2 3 _
15 5 3 1 .2,
16 6 1 3 ) 2
17 6 2 1 3
18 6 3 2 1
Bdng 4. Két qud phan tich ANOVA cho ty 56 S/N
Ngudn DF SeqSS  AdjSS  AdjMS F P s RSq  R-Sa(ad))
A s 26247 26247 05249 051 0,761 10140 81,40%  80,13%
B 2 04036 0,403 02018 0,20 0,827
C 2 05763 05763  0,2881 028 0.765
2 233966 23,3966 116983 1138 0,009
Sai 56 du 6 61690  6,1690 10282
Téng 7 33,1702 B i
Bdng 5. K&t qud phan tich ANOYA cho ky vong todn hoc cda cdc dnh huéng
Nguén DF SeqSS  AdjSS  AdiMS F P H RSq  R-Sqladj
A 5 136,28 136,28 27,26 0,57 0724 69229  B8161%  8090%
8 2 20,46 20,46 10,23 021 0814
< 2 36.72 36,72 18,36 038 0,697 o |
2 108290 108290 541,45 11,30 0,009 ‘
Sai s6 du 6 28756 28756 47,93 - |
Téng 17 1563,92 :

D 13 0,009 < 0,05 thé hién muc d6 dnh hudng mang tinh
théng ke, &iéu ndy dé hiéu bai that thoat do bay hai 13
khéng thé tinh dugc va do @6 13 phan trir di cla lugng
nudc xa blowdown, luang nudéc phan tich mau tir luong
nudc Demin tieu thu.

Gl tri tuyét @61 cia hé s6 1y tir Bang 5 cho thdy gia tri
trung binh cta cac dac trung phan héi tir cac yéu t8.Trong
bang cling ¢6 xép bac dya trén tri s6 thong ké Delta dung
dé thé hién do ln cba su anh hudng. Tri 56 théng ké Delta

54 DAUKHI - SO 32020

dugc 13y bdng gid tri dnh hudng lon nhat tris és gia tri nho
nhat cUa cac bac gié tri. Ngoai ra ¢3¢ hé s6 mé hinh chi d
hon muc d6 anh hudng cda ting bac gia tri. K&t qua thyc
nghiém cho thay d6i vdi ¢ chi s6 S/N va gia tr trung binh
thét thodt hai ludn gay ra anh hudng Ion nhit, tiép theo
a6 1a dnh hudng cua nhiét d6 r8i dén luong xa blowdown
va cubi ciing it anh hudng nhat trong 4 ye
fugng dién.

*én 13 san
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S0dé cac 4nh hudng chinh clia céc SNR cia cAc yéu 18 dén luong Demin cap b

Tri phan bé cUa cdc SNR cla cic yéu to

- A L S —'] — ——1D =
rxdo—l
345-
£ ., F\ A | . \ |
e -355‘\ \“ \ \
360 ’ \

s | | \ !

3132333435 36 510 640 750 20 25 30 40 S0 60
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Hinh 6. (i inh hudng chinh dén luomg nuée Demin b

Trong thuc nghiém nay muc dich mong muén dat duoc thit thoat
lvang nudc Demin |3 thap nhat tuong Ung vdi viéc gia tri ky vong toan |a
nhé nhat. Quan sat Hinh 6 cho thay gia tri nhé nhat cba ky vong toan dat
dudc & A - bac 5 (35°C); B - bac 3 (750); C - bac 3(3,0); D-bac? (40) va cling
tuang ty nhu vay ddi vdi ty s8 S/N, gid tri nhd nhat tim thay dugc & diém
trén. C6 thé dé dang thiy dugc méi quan hé nay trén d6 thi cac anh hudng
chinh dén ky vong toan va ty s6 S/N.

¢ dung module quy hoach thuc nghiém trong DOE ¢6 thé dif dodn vé
chi s6 S/Nva gi4 tri trung binh cua lugng nuéc Demin tiéu thy tai nhing bac
gia tri cu thé clia cac yéu t3. Bang 6 la két qua tir viéc du dodn tai cc bac gid
tri ghi nhan gid tri nhd nhat cda ky vong todn va ty s6 S/N.

C6 thé két luan & diéu kién nhiét @6 35°C, dé dat dudc cong suat t6i
da 14 750MW, v6i lugng nudc xé vé blowdown la 3m*/ngay va luong that
thodt hai trong chu trinh nudc - hai nudc la 40m? thi lugng nuéc Demin
tiéu thy clia nha may sé [3 thap nhat va dat gia tri 3 43,8m?. Vdi gia tri nay

thi lugng nudc thét thodt do Idy mau
dugc nha may cung ¢ap Ja 2,88m?* chiém
6,5% luong nuéc Demin tiéu thu. Trong
khi d6 luang nudc that thoat do |ay mau
do dat duoc tit Nha may bién Ca Mau
112 13,84m* chiém 27,7% lugng Demin
tiéu thy trung binh clia nha mdy (50m?).
Luong nudc thit thodt do |dy méu &
Nha méy Bién Nhon Trach 1, Nha may
Dién Ca Mau 2 va Nha méay Nhiét dién
vang Ang 1 cing lan fugt 13 13,42m?,
13,84m?, 24m* cho thdy 6 sy dao déng
va chiém ty trong 16n trong lugng nudc
Demin tiéu thy. Cac két qua phan tich
quy hoach thyc nghiém tai cac nha may
nhiét dién duoc téng hop trong Bang 7.

C6 thé thay |3 véi cung cong nghé
turbine har SST5-5000, chu trinh nudc
va hoi nude cua Siemens thi lugng nudc
khu khoang tiéu thu & Nha may Dién
Ca Mau 1 & 2 va Nha méy bién Nhon
Trach 2 theo thiét k& l3n luot la S0 va
60m*/ngay ung vai san lugng dién la
750MW. Nha may Dién Nhon Trach 2
81 v30 van hanh tU ndm 2010 vdi cong
nghé diéu khién tién tién giup cho viéc
van hanh cla nha méy ludn & trang thai
van hanh én dinh. Két qua thu duoc tif
quy hoach thuc nghiém cang cho thay
v6i san luang dién van hanh én dinh 13
750MW thi lugng Demin tiéu thu thyc té
13 43,8m*/ngay Trong khi 86, Nha may
Pién Ca Mau 1 - 2 vdi san luong dién van
hanh & muc thdp han so véi thiét ké 14
300 va 400MW, luang Demin tiéu thu
tuong Ung la 21,3 va 22,9m*/ngay. Céng
nghé duge su dung & Nha may Nhiét
dién Vang Ang 1 cing cho thdy vai san
[ugng dién 1a 1.000MW thi lugng Demin
tiéu thu nhé nhat, hay néi cach khac
la lugng Demin tiéu thy khi hé théng
van hanh 8n dinh khéng xdy ra sy ¢é Ja
937,7m*/ngay. Trong khi d6 véi s6 liéu
thiét ké 1.200MW thi luong Demin tinh
toadn duoc ti chu trinh nudc - hai nudc
12 1.200m/ngay. Nha may Nhiét dién
Ving Ang 1 strdung turbine hoi TC4F-36
cua Toshiba vén hanh & ép suat hai 167
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Bdng 7. Két qud quy hoach thic nghiém tai e nhd mdy nhét drén

Tinh chat

. R CaMau1 CaMau 2 Nhon Trach 1 Nhen Trach 2 Ving Ang 1
. Nhigt 88 (°C) 27 29 33 35 31

San luong dién (MW) 300 400 235 750 1.000
X3 blowdown (m*/ngay) 4 2 85 3 200
Thit thoat hoi (m*/ngay) 6 a 30 310 40 300
Luong Demin tiéu thu nhd nhat
it 213 229 3421 438 937,7
San iuong dién thiét ké (MW) 750 750 450 750 2% 600
Lugng Demin tiéu thu theo thiét ké

50 50 400 60 2% 600

(m/ngay)

bar va nhiét d¢ hoi la 538°C. Nha may bién Nhon Trach 1
st dung céng nghé turbine hoi cia GE tiéu thu mot luong
16n nudc Demin theo thiét ké la 400 m*/ngay, san lugng
dién thiét k€ 13 450MW. V6i sdn luong dién la 235MW theo
tinh toan cla phuong phép quy hoach thuc nghiém dua
teén s8 liéu van hanh thuc té cia nha may thiluang Demin
tiéu thu 13 342,1m*/ngay. So sénh véi Nha may Ashuganj
400MW (ndm & phia Dang cua Bangladesh) chu trinh hdn
hap, cling cong nghé cua GE, véi lugng Demin tiéu thu |3
11 mY/gi& cho cdng sudt 225MW tuang duang vdi 264 m?/
ngay [13]. Cac tinh todn cla quy hoach thuc nghiém cho
ra con s6 chinh xac cta lugng Demin tiéu thu Ung vdi thdi
diém van hanh 6n dinh va khong xdy ra su ¢6, déng thai
<dng chi ra Bugc yéu té dnh hudng vé mat cong nghé dén
lugng Demin tiéu thu nay.

4. Két ludn

Qua trinh phén tich quy hoach thuc nghiém theo dir
liéu van hanh cia Nha méy Dién Nhon Trach 2 rit ra két
ludn nhu sau:

Két qua trich xuat ti anh hudng clia cac bién khao
s&t chinh dén lugng nudc Demin (Hinh 6) cho thay sy anh
hudng clia nhigt d6 la déng ké. Mic anh hudng tur 55 -
63%. Nhiét do trén 36°C c6 anh hudng rat Ign dén lugng
nuéc Demin tiéu thu,

Lugng nudc Demin tiéu thu trén san Juong dién c6
s phu thuoc vao san lugng dién va phan bé theo thang dat
gié tri [6n nhat tisthang 2 - 4 va thap nhat 13 vao thang 7.

Lugng nudc Demin nho nhat ¢é thé dat dugc dua
trén s3 liéu tU nha may |2 43,8m*/ngay, s3 ndy kha sét vai
gid tri thigt ké clia nha may (50m'/ngdy) vdi cung cong
sudt [a 750MW.

Anh hueng dén lugng nudc Demin tiéu thu xép
theo thir tu: that thoat hai — nhiét 46 — xa blowdown —
san luong dién.

Tir két ludn trén, can chl y trong <éng téc van hanh

nha may theo céc phuong an sau:

Tén that do khéi dong 16 hai: Téi uu héa qua trinh
van hanh, han ché thap nhat s6 lan phai khei déng 16 hoi;
huan luyén, nang cao tay nghé ky su van hanh qué tnnh
khai dong 16 hai.

Gidm tn that nudc - hot nudc W hé théng phan
tich (SWAS): Huan luyén doi nga ky thuat vién dinh ky vé
¢6ng tac phan tich mau va tdm quan trong clia nudc khir
khoang; can nhic viéc dong hé théng 1y mau nudc sau
khi 1y mau xdc dinh thai gian mé van trude khi 1ay mau
nudc 1an ké tiép @é bao dam d6 chinh xac va trdnh tdn
that nudc khirkhoang.

Gidm tén that nudc - hoi nudc qua hé théng van
{(binh chua v3 8udng 6ng): SIr dung két hop hé thdng van
ty déng véi cac diéu khiEn mic trong binh chda; tdng
kiém tra dinh ky hé théng van va binh chua it nhat 4 1&n/
nam; kiém tra va phat hién s6m céc bat thuang trong bao
cao hao hut nudc khirkhodng hang ngay dé xur Iy kip thén
néu cé su cd; kiém tra dinh ky hé thdng dudng dng; 46 vdi
cac dudng éng hai cao ap, cong ty can phai c6 ké hoach
bao tri hdng nam.

Hé théng blowdown: Thiét ké tai st dung nudc wr
bén blowdown

Hé thdng bom: Kiém tra dinh ky. gia ¢6 cac dau
néi, dau xa va diém cé nguy ca 16 ri nudc khir khoang trén
bom.
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STUDYING AND EVALUATING THE USE OF DEMINERALISED WATER IN

THERMAL POWER PLANTS

Le Van Sy', Nguyen Phan Anh', Vu Minh Hung', Nguyen Ha Trung’

'Petsovietnam University
*Hanoi University of Science and Technology
Email: sylv@pvu.edu.vn

Summary

Demineralised water directly affects the cost of electricity production and the efficiency of the thermal power plant and depends
on a lot of technological parameters and plant operation process. Researching and evaluating the use of demineralised water help save
production costs and improve the efficiency of thermal power plants’ operation. In this paper, the operational parameters affecting
the amount of demineralised water were studied and analysed as the basis for the DOE analysis. The data input was investigated at
the thermal power plants in Vietnam. The results of empirical statistical analysis identify the factors that influence the consumption of
demineralised water, from which recommendations are made for measures to optimise the amount of demineralised water used in each
plant..

Key words: Demineralised water, DOE, thermal power plant, water cansumption, water environment.
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