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Tom tat 

H\i6c khCr khoang anh hifcing triTc tiep den gia thanh san xuat dien nang, hieu suat cua nha may nhiet dien va phu thupc vao thong 

so cong nghe, qua trinh van hanh. Viec nghien ciJu, danh gia viec sif dung nirdc khCr khoang giup tiet kiem chi phi san xuat va nang cao 

hieu suat van hanh cua cac nha may nhiet dien. Trong bai bao nay, cac tham so van hanh anh hifdng den li/ong ni/6c khir khoang se Sirgc 

nhom tac gia nghien cu'u va phan tich lam co sd cho viec phan tich quy hoach thitc nghiem. So lieu dau vao tinh toan la cac dO lieu quan 

trac tai cac nha may nhiet dien tai Viet Nam. Ket qua phan tich thong ke thi/c nghiem xac dmh difOc cac yeu to anh hudng den lifOng tieu 

thu nudc khir khoang, tir do de xuat cac giai phap toi ifu hoa lifong nirdc khii khoang sir dung tai cac nha may nhiet dien. 

Tir khoa: Ntrdc khir khoang, quy hoach thi/c nghiem, nhiet dien, tieu thu nirdc, moi trircrng nirdc. 

1. Gidi thieu 

Tai cac nha may nhiet dien, nUdc khCf khoang (hay 

thUcmg goi la nu6c Demin - DM) dUOc san xuat theo 

quy trinh rieng va dam bao chat lUong theo quy chuan 

cua nha che tao turbine, NUdc dau vao de san xuat nu6c 

Demin la nU6c thuy cue da lam sach hoac nu6c ngam 

duoc dua vao he thong loc, khCrtap chat va cac khoang 

chat CO trong nUdcde dam bao nu6c CO do tinh khietcao. 

Chi phi san xuat nudc Demin va lupng tieu thu chiem mot 

ty trong tUong doi Idn trong gia thanh san xuat dien, Mac 

dii he thong nay tuan hoan nhUng luong nudc bu vao moi 

ngay cho he thong phu thuoe rat nhieu vao thong so van 

hanh va cong nghe su'dung.Viec nghien cLru cac thong so 

van hanh anh hudng den lUong that thoat nudc Demin va 

cong nghe turbine se rat quan trong nham giam thieu chi 

phi lien quan den lUdng nUdc Demin sCr dung trong cac 

nha may nhiet dien (than va khi). 

Luong nudc lam mat cua cac nha may nhiet dien 

rat Idn, trung binh 95 lit/kWh. Goi vdi cac nha may nhiet 

dien than yeu cau khoang 142 lit/kWh, trong khi cac nha 

may dien hat nhan vdi he thong lam mat tuong tu can 

Ngdynh6nbdr24/W2019mphanbienddnbgidvoiiiochi/o 24/11/2019-4/3/2020 

Ngdybaibdoduacduyetdang 6/3/2020. 

tdi 175 lit/kWh, Tai Phdng Thi nghiem Cdng nghe Nang 

luong Quoc gia My (NETL), cac nha khoa hpc da thong ke 

dupc lupng nudc lam mat cho cac nha may nhiet dien cua 

My chiem 39% lupng nudc sach dUpc sd dung tren pham 

vi ca nudc, Viec sCr dung nUdc cho Ifnh vUc dien nang 

tai IVly xap xi 1.100 lit/ngUPi/ngay, cao gap 3 lan niTdc 

sinh hoat dupc sd dung truc tiep trong dan cU (khoang 

378 lit/ngudi/ngay) [1]. Cf Viet Nam, sau khi Nghi dinh so 

154/2016/NO-CP ngay 16/11/2016 cua Chinh phu ve phi 

bao ve moi trudng doi vdi nudc thai cd hieu luc, cac nha 

may dien dupc yeu cau ke khai lUpng nudc ngot va nu6c 

bien sirdung lam mat binh ngUng.Cacnha may dien phai 

tra mot khoan phi tuong doi Idn 1,2 -1,5 ty dong/thang, 

chiem hon 1/3 quy luong cua nha may [2]. Moi loai cong 

nghe turbine deu yeu cau rd ve lUpng nudc Demin va chat 

luong nudc Demin theo ti/ng nha san xuat, LUpng niidc 

Demin cho 2 to may cong suat 500MW vdi he thong lam 

mat udt, tuan hoan kin thi yeu cau chi 5% luong nudc khii 

khoang, 83% lupng nUdc lam mat tren tong lupng nUdc 

sd dung trong nha may, Tuy nhien, chi pn; de san xuat 

nudc Demin cung cap cho nha may chiem tren 1,47% chi 

phi san xuat IkWdien nang [3]. Qua khao sat d mot so nha 

may nhiet dien cua PVN, chi phi san xuat rr. '^otnin binh 

quan chiem 1,16-1,27% tren IkWdien n; ,-gp,_ ^^Q 

hut do bdc hoi chiem 75%, do xa blow/do - ^ ^ 23% 

do ro ri chiem 2%. Luong hao hut la kha. , ^^ ĵ ^^j 
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tirng nha may do chu yeu phu thudc vao che dd van hanh 

va cdng nghe cua nha may [1], Tim hieu chi tiet nguyen 

nhan gay hao hut 6 tirng nha may nhiet dien do qua trinh 

van hanh giup tim ra nguyen nhan gay hao hut, dUa ra 

phuong an giam thieu hao hut la mot trong nhUng nhiem 

vu quan trong. 

Tren the gidi cd nhieu nghien cCru ve viec tdi Uu hieu 

qua sCr dung nguon nUdc cho cac nha may nhiet dien [4 

' 8], trong do chii trong vao danh gia hieu qua sir dung 

nguon nUdc lam mat binh ngUng [4 - 6], M.Muthuraman 

[7] da nghien ciru phuong phap giam lupng nudc hda 

hoi trong he thong lam mat binh ngung cua nha may 

nhiet dien than 500MW cua cong ty NTPC (An Do) bang 

each giam lUong nUdc cap bu [nUdc make-up) dung de 

bii luong that thoat do hda hoi. Khi lupng nudc hda hoi 

giam thi lUpng xa blowdown cung giam tuong dng. Ket 

qua cho thay tong lUong nUdc tiet kiem dUpc khoang 20 

- 26mVgid, Ngoai ra, mot so nghien cdu quan tam den 

toi Uu luong nudc sir dung lam mat bang phuong phap 

thdng ke thdc nghiem (DOE), Ramkumar [5] da thuc hien 

nghien cdu giam lupng nudc lam mat bang sd dung 

phuong phap dap dng be mat RSM (Response Surface 

Methodology) va tri tue nhan tao ANN (Artificial Neural 

Netw/ork) khi phan tich cac thong sd van hanh. Tac gia da 

xay dung md hinh thUc nghiem dedudoan nhiet dp nudc 

mat trong thap lam lanh vdi cac bien ve ddng chay, dong 

khong khi, nhiet dp nudc va chieu cao xa la cac bien phan 

tich. Ket qua cho thay nhiet do nudc anh hudng dang ke 

den hieu suat lam mat. Cac tham so nay da duoc tdi Uu de 

nang cao kha nang van hanh, Ngoai ra, cac nghien cdu [8 

-12] cung thuc hien ciing hudng nghien cdu cho cac dieu 

kien van hanh khac va cho ket qua kha quan, 

Ve mat anh hudng cua cong nghe turbine, cdng nghe 

lam mat khac nhau trong nha may nhiet dien, Michael 

D.Rutkowski va cdng sU [1] thupc PhOng Thi nghiem Ky 

thuat Nang lupng Qudc gia (My) da thUc hien nghien cdu 

toan dien ve anh hUdng cua cong nghe lam mat, cdng 

nghe turbine dien hinh, cac dang lam mat khac nhau cho 

cac nha may dien than va khi tai My. Nhdm tac gia chi ra 

rang nhu cau ve nddc lam mat trong cac nha may dien 

phu thupc vao loai he thdng lam mat duoc sd dung chd 

khong phai phu thudc nhieu vao loai nhien lieu (than, 

dau, khi dot thien nhien, uranium, nang lupng mat trdi, 

sinh khdi, nang lUpng dia nhiel). Trong sd cac nha may 

vdi ciing loai he thong lam mat, luong nudc tieu thu cho 

lam mat chu yeu dUpc xac dinh bdi hieu suat cac nha 

may dien do va khong phu thudc cac loai nhien lieu sd 

dung [1]. 

Nhin chung, cac nghien cu'u chii yeu tap trung vao 

nghien cdu anh hudng cua cong nghe turbine, cong nghe 

lam mat, dieu kien van hanh... den hieu qua lam mat binh 

ngUng va tdi uu hieu qua lam mat bang phUOng phap 

thong ke thuc nghiem. Nghien cdu va danh gia hieu qua 

sd dung nUdc khd khoang d cac nha may nhiet dien chUa 

duoc chii trong, mac du co anh hudng dang ke den gia 

thanh san xuat dien nang. 

Bai bao nay de cap den viec nghien cdu va danh gia 

hieu qua sd dung nUdc khd khoang do dieu kien van 

hanh d cac nha may dien than va dien khi do Tap doan 

Dau khi Viet Nam (PVN) van hanh. PhUOng phap thong ke 

thuc nghiem dUa tren md hinh Taguchi se dUpc ap dung 

de phan tich anh hudng cua 4 thdng sd chinh: nhiet dp, 

san lupng dien, lupng xa blowdovi/n, luong hda hOi.Thdi 

gian quan trac do mau trong thdi gian 5 thang lien tuc 

qua cac nam 2016 - 2019. Ket qua dUpc phan tich so bp va 

sd dung phan mem quy hoach thUc nghiem de xay dUng 

ham thuc nghiem. Ham thuc nghiem nay la co sd de toi 

Uu hoa luong nUdc khd khoang sd dung trong moi dang 

nha may. 

2. Khao sat va thiet ke quy hoach thifc nghiem 

2.7. Doi tuang khao sat 

Hien nay, PVN dang van hanh 5 nha may nhiet dien 

sCrdung nguon nguyen lieu chinh la: khithien nhien (Nhi 

mayOien Nhon Trach 1, Nha may Dien Nhon Trach 2, Nh; 

may Dien Ca Mau 1, Nha may Dien Ca Mau 2) va than (Nh, 

may Nhiet dien Vung Ang 1). Cdng nghe nhiet dien sd 

dung turbine khi chu trinh ket hpp (CCGT) cho cac nha 

may dien khi va cong nghe SubC cho nha may dien than, 

Cong nghe lam mat gom lam mat trUc lUu va tuan hoan 

Udt (Bang 1). 

2.2. Cdc yeu to anh hudng den luang bii nU&c Demin 

De phan tich va danh gia lupng that thoat nudc khd 

khoang thi viec xac dinh so bp cac nhan td anh hudng la 

rat quan trpng. Cac thong tin duoc nhdm tac gia khao sat 

true tiep tai hien trdPng; phdng van cac ky sU van hanh va 

can bd ky thuat de thdng ke va loai trd cac nguyen nhan 

gay hao hut nude Demin; dong thdi nghien ciru cdng 

nghe lam mat, cdng nghe turbine. Trong cac tai lieu cdng 

bo trudc day, Prabhakar [11, 12] eho rang cac nguyen 

nhan chinh gay ton that nUdc Demin la td he thong phan 

tieh hoi (5WAS), rO ri qua van va dUdng dng, xa blovi/dow/n, 

bom chan khong hoac bom tran va cac nguyen nhan khac 

(Hinhl). 

Dia KHi - so 3/2020 



CONG NGHIEP (HEN 

Bang 1. Cdc nhd may nhiet dien duoc khao sat 
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Hinh 2. LUdng mfdcOemm cap bd tai Nhd mdy Bien Co Mou 1 

Ketqua khao sat thuc te tai cac nha may dien [Nhon Trach 1, Nhon Trach 

2, Ca Mau 1, Ca Mau 2 va Vung Ang 1) cho thay ton that nddc Demin td qua 

trinh khdi ddng ddpc ghi nhan la mdt nguyen nhan can ddpc xem xet. Tuy 

nhien, 6 thdi diem hien tai so lieu thu thap td cac nha may lien quan den 

hao hut nudc khd khoang khi khdi dpng 16 hoi chda du de phan tich chi 

tiet nen trong nghien ciî u nay chua de cap [8 -11]. Day la qua trinh khdng 

I 50 DSU Kfll - SO 3/2020 

LiAi iUtfng 
{mVgiay) 

Turbine 

SubC 

CCGT 

(mVngay) 

600x2 

50x2 

400 
60 

thudng xuyen nhung ty trong mat mat 

td qua trinh khdi ddng la khong the b6 

qua. Trong khuon kho gidi han, so lieu 

thu dupc td Nha may Dien Nhon Trach 

2 se dupc lay dai dien de phan tich quy 

hoach thuc nghiem. Cac nha may khac 

se ap dung tucfng tUqua trinh danh gia 

va phan tich nay. 

Viec kiem tra sU phu thupc ciia 

lupng nUdc Demin tieu thy hang ngay 

trong nha may dUpc thdc hien qua cac 

kiem dinh phan phdi, kiem dinh ANOVA 

va cac kiem dinh bang phUOng phap do 

thj, Ket qua cho thay cd su phu thudc 

cua lupng nudc Demin tieu thu tinh 

theo san luong dien vao nhiet do m6i 

trudng. Tuy nhien, chUa the chi rd duac 

moi quan he nay bdi vi tren ly thuyet va 

theo y kien ciia cac chuyen gia cong tac 

tai cac nha may nhiet dien lupng Demin 

tieu thu cdn phu thudc vao san lUong 

dien ke hoach thang/quy/nam, 

Lupng nudc Demin cap bu d Nha 

may Dien Ca Mau 1 dao dpng rong tir 

20 mVngay den 436 mVngay. Thdi gian 

khao sat td ngay 19/11/2018 den ngay 

19/3/2019 nhu Hinh 2. LUOng nudccap 

bii d tren dupc thay do that thoat tir cac 

nguyen nhan nhu i) lupng nUdc that 

thoat x^ ve blowdown: thu gom toan bo 

luong nudc - hoi nude khong dat chuan 

trong chu trinh nUdc - hoi nUdc, dong 

thdi la cac that thoat td van dudng ong 

trong chu trinh nupc - hai nudc; ii) luong 

nudc - hoi nudc that thoat do phan tich, 

lay mau de kiem tra chat lupng nUdc 

vao 16 hoi; iii) that thoat do bay hoi; iv) 

that thoat do mot phan luong nudc khii 

khoang duoc cham vao tronq he thong 



lam mat turbine khi, turbine hoi va he thong lam mat cac 

thiet bi khac trong chu trinh nudc - hoi nuOc tuy nhien 

viec cham nay khong thudng xuyen va mat mat cd the 

tinh la rat nhd. 

Trong cac that thoat tren thi that thoat do hoi la 

khong the do dupc ma chi cd the quan sat dupc va cung 

phu thudc vao nhiet do va do am khong khi mdi cd the 

ghi nhan va Udc lUpng lai ddpc la nhieu hay it. That thoat 

do hPi ve mat ly thuyet cd the tinh toan duoc dua vao chu 

trinh hoi nudc va tren ly thuyet cung phu thupc vao san 

lupng dien va nhiet dp [9]. Tuy nhien, viec tinh toan that 

thoat do hoi chi dUa tren quy trinh van hanh ma cu the la 

nhiet dp, ap suat va theo do la trang thai hoi bao hOa la 

chda du vi cdn phu thupc vao cac that thoat tai cac van xa/ 

ddng md, doc dudng hoi va cd sd bien thien Idn khi xa 16, 

16 hoi bj r6 ri. Do dd, lUong that thoat do hoi chi cd the tinh 

toan bang each loai bd het cac that thoat nddc trong chu 

trinh nudc - hoi nUdc ra khdi Idpng nddc Demin tieu thu. 

That thoat nddc do lay mau cd the dUdc do chinh xac 

bang 2 phuong phap: phuong phap cdng trung binh ciia 

lUu luong chay qua cac vOi lay mau; phuong phap do thuc 

nghiem bang each lay trung binh cua tong luu luong chay 

qua tat ca cac vol. Ket qua do cho thay lupng nude lay mau 

duoc thUc hien theo dung quy trinh quy dinh va lUpng 

nudc nay tuy cO khac nhau d tdng nha may phu thupc 

vao lupng nUdc Demin tieu thu va eae quy chuan khac ciia 

vendor, nhdng la hang so vOi thai gian. Do dd lUpng nude 

Demin tieu thy/that thoat khong phu thupc vao lupng 

nudc lay mau hang ngay, tuy nhien lupng nddc lay mau 

cung chiem mdt ty trpng dang ke khi tinh toan that thoat 

nude Demin tieu thy. Tom lai, cac yeu to cO the do ddpc va 

gay anh hUdng den luong nUde Demin tieu thy trong nha 

may bao gom: nhiet do moi trudng; san lUpng dien; lUpng 

nude xa ve blowdown; Idong that thoat hoi, 

2.3. Thiet kequy hogch thUc nghiem 

Trong cdng nghiep, de tinh toan dUOc sd anh hUdng 

cua cac yeu to tren den lupng nUdc Demin tieu thy thudng 

hay sd dyng phuong phap quy hoach thuc nghiem (DOE). 

Lfu diem eua phuong phap nay la giup xac dinh sU anh 

hudng ma khong can phai tien hanh day du cac thi 

nghiem kiem chdng. C6 nhieu phuong phap quy hoach 

thue nghiem ma yeu cau sd luong thuc nghiem phai tien 

hanh khac nhau, tuy nhien so lUpng thUc nghiem can phai 

tien hanh se khong nhieu. Mdt so nghien cdu trUdc day 

sddung phuong phap dap dng be mat RSM ket hpp vdi 

tritue nhan tao [5],va phuong phap Taguchi de phan tich 

va toi Uu cac yeu to anh hudng den luong nUde sd dung 

lam mat [4 - 8]. Nhin chung, 2 phuong phap tren rat phu 

hop cho viec phan tich thdng ke mot each don gian va 

hieu qua, de dang ap dyng trong thUe t i ln cong nghiep. 

Trong cac phuang phap quy hoach thue nghiem ndi tren, 

nghien cdu nay tap trung vao phuong phap Taguchi de 

kiem tra su anh hudng eua 4 yeu td (nhiet 36 moi trudng; 

san lupng dien; luong nude xa ve blowdown; lupng that 

thoat hoi) den lupng nude Demin sd dyng. Them vao do 

phuong phap nay cung eho phep tim dupe phUOng an tdi 

Uu khi van hanh de lupng nude Demin that thoat la nhd 

nhat trong dieu kien van hanh on dinh cua nha may. 

Phuong phap Taguchi dUpc xay dUng dua tren chat 

lupng ciia san pham Chat lupng trong trUdng hop d day 

chinh la su van hanh on dinh cua he thdng thiet bi bao 

gom toan bp cac thiet bi va chu trinh van hanh nudc - hoi 

nude eua nha may. Trai ngUoc vdi chat luang la sU giam 

thieu (mat mat) the hien qua cac bien doi cdtinh he thong 

hoac cac hien tUOng khdng mong muon xuat hien lam 

anh hudng den chat lupng Co the tinh toan ddpc chat 

lupng thong qua mat mat va neu that thoat cang it thi chat 

luang cang cao. Trong trudng hpp nay la su that thoat ciia 

lupng nUdc Demin khi nha may van hanh on djnh, 

BSng phuong phap thong ke da dupe thue hien d 

phan tren cd the tinh dUOc gia tri trung binh cua lUpng 

nUdc tieu thu cung nhu khoang tin cay 95% va cac gia 

tri nhd nhat va Idn nhat. Day la phuong phap thdng ke 

truyen thdng. Ket qua ciia phuang phap phan tich truyen 

thong vdi cac quy trinh cong nghiep cho biet khoang tin 

cay de he thong van hanh dn dinh, co nghia la neu nam 

trong khoang nay thi sU mat mat ve chat lUpng la chap 

nhan dmc. Mot vi du nda la khi cd sU thay doi ve san 

luong dien, cd the thay nhu cau ve nUdc Demin tang len, 

nhdng v^n nam trong khoang cho phep, nghla ia sd mat 

mat la bang 0. Tuy nhien neu tiep tuc tang san lUpng dien 

thi sd mat mat nay co the trd nen dang ke va sU phu thupc 

ciia lupng nUdc Demin tieu thy vao san lUpng dien khong 

phai la ham tuyen tinh, bdi vi lupng tieu thu nay cdn phy 

thuoe vao nhieu yeu to khac (nhu nhiet dp) ma dieu nay 

khong the xac dinh dUoc bang cac phuong phap thong 

ke truyen thong. 

Ban chat cua phuong phap Taguchi la ngudi thuc 

nghiem/ngudi van hanh phai giam thieu toi da su bien 

doi cua lupng nUPe Demin khi co sU tac dpng eua cac yeu 

to gay bien doi va phai tang toi da su thay ddi do bang cac 

yeu td dieu khien. 

Cae yeu to gay bien ddi chinh la cac yeu to nam ngoai 

quyen kiem soat ciia ngUdi van hanh, do chinh ia nhiet do 
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Nam 2018 
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Hinh 4. Phdn bo ciia m luang dien (a) vd nhiet Sd mdi trudng (bj toi Nhd mdy dien Nhan Trach 2 

moi trudng. Cac yeu td dieu khien 6 day 

ia eae yeu to cd the kiem soat va thay 

ddi dupc bdi ngudi van hanh nhU: san 

luong dien; Idpng nudc xa td blowdown 

va lupng that thoat hoi, hoac goc quay 

van de dieu chinh luu luong, cac cdng 

tac ddng md va cac yeu to dieu khien 

khae. Myc tieu cua thd nghiem de tang 

chat lupng se phai la thiet lap eae thdng 

sd dieu khien tot nhat trong qua trinh 

san xuat de ty so giiJa yeu to dieu khien 

va yeu td gay bien doi la Idn nhat, hay 

noi each khac la de cac yeu td trong 

thue nghiem deu duoc xem la yeu to 

dieu khien, 

Vdi dac thu van hanh tai nha may 

nhiet dien, thUc nghiem vdi yeu cau 

tinh den cac yeu to anh hudng nam 

trong chu trinh nUde - hOi nUde la 

khdng the tien hanh dupe. Tuy vay, qua 

trinh thao tac van hanh ciia nha may 

diScjc dieu khien tu dong hda va cd SLT 

giam sat cua to van hanh vdi muc dich 

duy tri hoat dpng on dinh ciia nha may 

Va dieu nay !ai thda man yeu eau ciia 

quy hoach thUe nghiem theo phUOng 

phapTaguchi. Phan tich DOE dupe thu'c 

hien tai Nha may Dien Nhon Trach 2 

vdi so lieu thu thap dupe lay trong 5 

thang (119 ngay) td 19/11/2018 den 

18/3/2019 bao gom lUpng nddc Demm 

tieu thy, san lUpng dien, luong xa tir 

blowdown va dd lieu ve nhiet dp moi 

trudng cung trong khoang thdi gian 

tren td tram quan trac dupc dat gan 

nhat vdi vi tri ciia nha may. Cac thay doi 

theo thdi gian cua eae gia tri khao sat 

tren dupe the hien trong cac Hinh 3 - 3. 

Sau dd cac bac gia tri va khoang 

lua ehpn cua cac yeu to gay anh hudng 

den lupng hao hut nude Demin duoc 

tinh toan dua tren bieu do phan phoi 

(histogram) ciia tdng yeu td va phai 

phu hpp vdi yeu cau ciia phuong phap 

lua ehpn Taguchi. Cac gia tn nay dUpc 

the hien trong Bang 2. 

Trong dd vdi yeu to (A) Nh et dp cd 
6 bae gia tri va cac yeu to cdr. • g) rQ\ 
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(D) cd cung 3 bae gia tri la thap, trung binh va eao. Ma tran thuc nghiem theo 

phuong phapTaguchi dUpc the hien trong Bang 3. 

Dua tren ma tran thuc nghiem, tien hanh 18 thuc nghiem theo yeu cau 

ve cac bac gia tri tuong dng trong tdng hang ciia ma tran, ll/ng vdi mdi loai 

'° JUJ^ ^ - v ^ - ^ A j V ^ w - J ^ % U>i'j/^_ 

Nga, ° ' 

Thang 12 

Nam 2018 

16 01 

1 

2019 

(0) 

16 01 

2 

2019 

ig nudcxd blowdown (a} vd luang that thoat hoi (b} tai Nhd mdy Mn Nhon Trach 2 

trong giai doan khao sat 

Bang 2. Cdc bdc gia tn va khoang Ida chon cua cac yeu td 

thue nghiem se tien hanh lap lai cac thi 

nghiem do de lay gia tn trung binh eiia 

lupng nudc Demin, Chi can trich xuat 

tdddl ieu thue teve lupng nudc Demin 

tieu thy. Ma tran thuc nghiem Taguchi 

dupc xay dung tren so do 4 x 3. Bdi vi 

muc dich eua thuc nghiem la de xac 

dinh gia tn nhd nhat ciia lupng nUPe 

Demin tieu thu nen se chon ty sd S/N 

(the signal to noise ratio) la nhd nhat 

(the smaller is better). Them vao dd khi 

xd ly phan tich, kiem tra moi quan he 

phu thuoe giQa cac yeu to A, B, C, D lan 

nhau (bieu dien dUdi dang AB, AC, AD, 

BC, BD va CD) cung dupc tien hanh. 

3. Ket qua va thao luan 

Ket qua phan tich quy hoach thUc 

nghiem theo phdong phap Taguchi eho 

thay khdng cd sd anh hudng chung cua 

cac yeu to A, B, C, D ma cu the la AB, 

AC, AD, BC, BD va CD den lUpng nUdc 

Demin tieu thu. 

De danh gia sU anh hudng ciia cac 

yeu td den lupng nudc Demin tieu thy, 

sddung 2 gia tri phan hoi do la gia tri ky 

vpng toan va ty so S/N, Gia tri P-values 

duoc diing de xac dinh dp anh hudng 

eua cac yeu td cd mang y nghTa thdng 

ke hay khdng va theo mdc dp nao va 

dung cac he so de xac djnh mdc do anh 

hudng. 

Vdi sd lieu thu duoc td Nha may 

Dien Nhon Trach 2 trich xuat ra tuong 

dng vdi ma tran thdc nghiem eho thay 

gia tri cua cac P-value < 1. Cu the la doi 

vdi ty so S/N, chi cd gia tn P-value cua 

Yeu to 

(A) Nhiet do 

[B)San luong dien 

(C) Luong nudc xa blowdown 

(D) That thoat hoi 

Bacgratr i 

1 ! 

31 32 

(1) Mifc thap 

530 

(1) Mdc thap 

2 

(1) MUc thap 

40 

3 4 

33 34 

(2) MUc t rung binh 

640 

(2) Mdc trung binh 

2,5 

(2) MUc t rung binh 

50 

5 6 

35 36 

(3) Mitc cao 

750 

(3) (VI Uc cao 

3 

(3) MUc cao 

60 

Do Idn cua khoang 

DAU KHi 

1 

no 

0,5 

10 
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Bang 3. Ma tran thi/c nghiem Taguchi 

f. Kit qua phan tich ANOVA cho tysoS/H 

Sai so du 

Tong 

, D 

SaisodU 

Tong 

SeqSS 

2,6247 

0,4036 

0,5763 

23,3966 

6,1690 

33,1702 

Ad jSS 

2,6247 

0,4036 

0,5763 

23,3966 

6,1690 

A d j M S 

0,5249 

0,2018 

0,2881 

11,6983 

1,0282 

Bang 5. Ket qua phan tkh Af^OVA cho ky 

SeqSS 

135,28 

20,46 

36.72 

1082,90 

287,56 

Ad jSS 

136,28 

20,46 

36,72 

1082,90 

287,56 

A d j M S 

27,26 

10,23 

18,36 

541,45 

47,93 

F 

0,51 

0,20 

0,28 

11,38 

P 

0,761 

0,827 

0,765 

0,009 

ong toan hoc cua cac anh hUdng 

F 

0,57 

0,21 

0,38 

11,30 

P 

0,724 

0,814 

0,697 

0,009 ! 

R-Sq 

81,40% 

S R-Sq R-Sq(adj) 

6,9229 81,61% ' 80,90% 

D la 0,009 < 0,05 the hien mdc dp anh hudng mang tinh 

thong ke, dieu nay de hieu bdi that thoat do bay boi la 

khdng the tinh ddpc va do do la phan trd di cua lUpng 

nudc xa blowdown, luong nude phan tich mau td luong 

nudc Demin tieu thu. 

Gia tri tuyet doi eiia he so lay td Bang 5 eho thay gia trj 

trung binh cua cacdactrung phan hoi td cac yeu to.Trong 

bang cung cd xep bac dUa tren tri so thong ke Delta diing 

dethe hien dp Idn cua sUanh hddng.Tri so thong ke Delta 

dupc lay bang gia tri anh hudng Idn nhat trd di gia trj nho 

nhat cua cac bac gia tri. Ngoai ra cac he so mo hinh chi ro 

hon mdc do anh hUdng ciia tdng bac gia tri. Ketqua thUc 

nghiem eho thay doi vdi ca chi sd S/N va gia tri trung binh 

that thoat hoi luon gay ra anh hudng Idn nhat, tiep theo 

dd la anh hUdng eua nhiet do roi den luonq xa blowdown 

va cuoi ciing it anh hudng nhat trong 4 yt ,̂ ^1 la san 

lupng dien. 
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So do cac anh hi/dng chinh cua cac yeu to Sen iL/ong Demjn ca'p bi 
Tn phan bo cua cac yeu to 

3 1 3 2 33 34 35 36 530 640 750 20 25 i o " 4 0 ~ ~ ~ 5 0 ~60~ 

So 66 cac anh ht/dng chinh cua cac SNH cua cac yeu to den luong Demm cap bii 
Tn phan bo cua cac SNR cua cac yeu to 

-36 5 I 

31 32 33 34 35 36 530 640 750 2.0 2,5 3,0 40 SO 60 

SNfi nhd nhat la tot nhat. SW/? - fji 1^ tin biiu7nhie<j 

Hinh 6. Cdc anh hudng chinh den luong nddc Demm bu 

Trong thuc nghiem nay myc dich mong mudn dat duoc that thoat 

luong nudc Demin la thap nhat tuang dng vdi viec gia tri ky vong toan la 

nhd nhat. Quan sat Hinh 6 cho thay gia tri nhd nhat ciia ky vong toan dat 

dupc d: A - bac 5 (35°C); B - bac 3 (750); C - bac 3 (3,0); D - bac 1 (40) va cung 

tuong tu nhu vay doi vdi ty sd S/N, gia tri nhd nhat tim thay ddpc d diem 

tren.Cdthededang thay dupc moi quan he nay tren do thj cac anh hudng 

chinh den ky vpng toan va ty sd S/N. 

Sddung module quy hoach thdc nghiem trong DOE cd the dU doan ve 

chi sd S/N va gia tri trung binh cua Idpng nudc Demin tieu thy tai nhdng bac 

gia trj cy the CLia cae yeu to. Bang 6 la ketqua t irviecdu doan tai cac bac gia 

tri ghi nhan gia tri nhd nhat cua ky vpng toan va ty so S/N, 

Cd the ket luan d dieu kien nhiet dp 35°C, de dat duoc cong suat tdi 

da la 750MW, vdi lUpng nUdc xa ve blowdown la 3mVngay va luong that 

thoat hoi trong chu trinh nUdc - hoi nudc la 40m^ thi Idpng nddc Demm 

tieu thy cua nha may se la thap nhat va dat gia tri la 43,8ml Vdi gia tri nay 

thi lupng nddc that thoat do lay mau 

dupc nha may eung cap la 2,88m^ chiem 

6,5% luong nudc Demin tieu thu. Trong 

khi do luong nuOc that thoat do lay mau 

do dat dupe td Nha may Dien Ca Mau 

1 la 13,84m'chiem 27,7% lUpng Demm 

tieu thy trung binh ciia nha may (50m'). 

Lupng nude that thoat do lay mau d 

Nha may Dien Nhon Trach 1, Nha may 

Dien Ca Mau 2 va Nha may Nhiet dien 

Vung Ang 1 cung lan lupt la 13,42m', 

13,84m', 24m' cho thay co sU dao dpng 

va chiem ty trpng Idn trong lupng nudc 

Demm tieu thy, Cac ket qua phan tich 

quy hoach thuc nghiem tai cac nha may 

nhiet dien duoc tong hop trong Bang 7. 

Cd the thay la vdi ciing cong nghe 

turbine hoi SST5-5000, chu trinh nude 

va hoi nddc cua Siemens thi lupng nUdc 

khd khoang tieu thy d Nha may Dien 

Ca Mau 1 & 2 va Nha may Dien Nhon 

Trach 2 theo thiet ke lan lUOt la 50 va 

eOmVngay dng vdi san lupng dien la 

750MW, Nha may Dien Nhon Trach 2 

di vao van hanh td nam 2010 vdi cong 

nghe dieu khien tien tien giup cho viee 

van hanh ciia nha may luon d trang thai 

van hanh on djnh, Ket qua thu dupe td 

quy hoach thUc nghiem cung eho thay 

vdi san luong dien van hanh on dmh la 

750MW thi lUdng Demin tieu thy thUe te 

la 43,8m'/ngay Trong khi do, Nha may 

Dien Ca Mau 1 - 2 vdi san luong dien van 

hanh d mdc thap han so vdi thiet ke la 

300 va 400MW, lUOng Demin tieu thu 

tuong dng la 21,3 va 22,9m'/ngay. Cdng 

nghe duac sd dung d Nha may Nhiet 

dien Vung Ang 1 cung cho thay vdi san 

lupng dien la l.OOOMWthi lupng Demin 

tieu thu nhd nhat, hay ndi each khac 

la lupng Demin tieu thy khi he thdng 

van hanh dn djnh khdng x^y ra sU cd la 

937,7mVngay. Trong khi do vdi sd lieu 

thiet ke 1.200MWthi luong Demin tinh 

toan d\jac td chu trinh nudc - hoi nude 

la 1.200mVngay. Nha may Nhiet dien 

Vung Ang 1 sddung turbine hoiTC4F-36 

ciia Toshiba van hanh dap suat hoi 167 
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So do phan ducua cac tn trung binh 

So do phan bd chuan 

Phandu 

Bieu do tan so 

rm 
-7.S -5,0 -2.5 0.0 2.5 5.0 

Phandi; 

2 " 

vS 

PI
-

-10 

• 

-

40 5 

Phan bo gia 

• 

• 
• 

0 60 

tn 

• • 

70 80 
Gia tn duoc Ida chon 

Phan bo bac 

Sd do phan bd chuan 
Sd dd phan du cua cac SNR 

Hinh 7. Md to phdn difcua mo hmh hoi quy 

Bang 6.6id tn dildoan tgi cac bac gid tri 

Tys6S/N 
Gia tri 

trung binh 
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Tinh chat 
Nhiet do (°C) 
San Iddng dien ((VIW) 
Xa blowdown (mVngay) 
That thoat hoi (mVngay) 
Lupng Demin tieu thu nhd nhat 
(mVngay) 
San luong dien thiet ke (MW) 
LUpng Demin tieu thu theo thiet ke 

I (mVngay) 

Bang 7. Kit qua quy hoach thifc nghiem tai cdc nha mdy nhiet dien 

Ca Mau 1 Ca Mau 2 Nhtfn Trach 1 

22,9 

750 

hdn Trach 2 
35 

750 
3 

40 

Vung Ang 1 
31 

1.000 
200 
900 

bar va nhiet dp hoi la 538^. Nha may Dien Nhon Trach 1 

sd dung cong nghe turbine hoi ciia GE tieu thy mot lUpng 

Idn nddc Demin theo thiet ke la 400 mVngay, san Idpng 

dien thiet ke la 450MW. VPi san lUOng dien la 235MW theo 

tinh toan cua phdong phap quy hoach thuc nghiem dua 

tren sd lieu van hanh thUcte cua nha may thi luong Demin 

tieu thy la 342,1 mVngay. So sanh vOi Nha may Ashuganj 

400MW (nam d phia Ddng cua Bangladesh) chu trinh hdn 

hop, ciing cdng nghe ciia GE, vdi Idpng Demin tieu thu ta 

11 mVgid cho cdng suat 225MW tUong duong vdi 264 m'/ 

ngay [13], Cac tinh toan ciia quy hoach thue nghiem eho 

ra con sd chinh xac cua Idpng Demin tieu thu dng vdi thdi 

diem van hanh on djnh va khong xay ra su co, dong thdi 

cung chi ra dUpc yeu td anh hudng ve mat cdng nghe den 

lupng Demin tieu thu nay. 

4. Ket luan 

Qua trinh phan tich quy hoach thUe nghiem theo dO 

lieu van hanh cua Nha may Dien Nhdn Trach 2 rut ra ket 

luan nhUsau: 

Ket qua trich xuat td anh hUdng ciia cac bien khao 

sat chinh den Idpng nude Demin (Hinh 6) cho thay sU anh 

hddng cua nhiet dp la dang ke, Mdc anh hudng td 55 -

63%. Nhiet do tren 36''C co anh hddng rat Idn den lUpng 

nUdc Demm tieu thy, 

Lupng nudc Demin tieu thu tren san luong dien cd 

SU phu thupc vao san lupng dien va phan bo theo thang dat 

gia tri Idn nhat td thang 2 - 4 va thap nhat la vao thang 7. 

Lupng nUdc Demin nhd nhat co the dat ddpc dUa 

tren so lieu td nha may la 43,8m'/ngay, so nay kha sat vdi 

gia tri thiet ke cua nha may (SOmVngay) vdi cung cdng 

suat la 750MW. 

Anh hudng den lupng nUdc Demin tieu thu xep 

theo thdtu: that thoat hoi -> nhiet dp — xa blowdown - • 

san luong dJen, 

Td ket luan tren, can chit y trong cong tac van hanh 

nha may theo cac phuong an sau: 

Tdn that do khdi dpng Id hoi: Tdi Uu hoa qua trinh 

van hanh, han che thap nhat so lan phai khdi ddng Id hoi; 

huan luyen, nang eao tay nghe ky sU van hanh qua trinh 

khdi dpng Id hoi. 

Giam tdn that nUdc - hOi nUdc td he thong phan 

tich (SWAS): Huan luyen dpi ngu ky thuat vien dmh ky ve 

cong tac phan tich mau va tam quan trong cua nuPe khd 

khoang; can nhac viec ddng he thong lay mau nUde sau 

khi lay mSu xac dinh thdi gian md van trudc khi lay mSu 

nUdc Ian ke tiep de bao dam do chinh xac va tranh ton 

that nuPc khd khoang, 

Giam ton that nudc - hoi nddc qua he thong van 

(binh chda va dudng ong): Sir dyng ket hap he thong van 

tu dpng vdi cac dieu khien mdc trong binh chda; tong 

kiem tra djnh ky he thong van va binh chda it nhat 4 lan/ 

nam; kiem tra va phat hien sPm eae bat thudng trong bao 

cao hao hut nudc khd khoang hang ngay de xd ly kip thdi 

neu cd sUco; kiem tra dmh ky he thdng dUdng ong; doi vdi 

cac dudng dng hoi cao ap, cdng ty can phai cd ke hoach 

bao tri hSng nam. 

He thdng blowdown: Thiet ke tai sd dung nddc td 

bon blowdown 

He thong bom: Kiem tra djnh ky, gia ed cac dau 

ndi, dau xa va diem ed nguy co rd ri nddc khd khoang tren 

bom. 
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STUDYING AND EVALUATING THE USE OF DEMINERAUSED WATER IN 
THERMAL POWER PLANTS 
Le Van Sy', Nguyen Phan Anh\ Vu Minh Hung', Nguyen Ha Trung^ 
'Petrovietnam University 
^Hanoi University of Sdence 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 consumption, water environment. 
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