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D¢ xuat khung cong cu danh gia nhanh san xuat
sach hon long ghép ti€t kiém nang luwgng: dién
hinh nganh san xuat kim loai

Nguyén Thi Phuong Thao, Lé Qudc Vi, Tran Vin Thanh, Tran Thi Hiéu va Lé Thanh Hai

Tém tit—Muc tiéu ciia bai bao nay la dé xuét
khung ndi dung cong cu hd trg danh gid nhanh
San xuét sach hon (SXSH) 16ng ghép tiét ki¢m
nang lwgng (TKNL) cho doanh nghiép. Trén co
s& tich hop cic phwong phap nhwr ky thuit sin
c6 tot nhit, phén tich so' dd quy trinh cong nghé,
cin bing vit chat ning lwrgng nghién ciru nay dé
xuét khung cong cu dinh gia nhanh bao goém 3
module chinh: Module “Nhjp dir liéu”, “Can
bang vit chét ning lwong” va “Panh gia tiém
ning TKNL-SXSH”. Thong qua ap dung dién
hinh, mét céng cu danh gia SXSH 1ong ghép
TKNL cho nha may san xuét kim loai dwgc phat
trién. Két qua ap dung dién hinh vao nha may
cho théy két qua can béng vat chit va nang
lugng duoc thé hi¢n diy di trén quy trinh sian
xuét dong thoi xac dinh dwoc cac doi tuong cin
phai cai tién. Cu thé da xac dinh 150 dbi twong
hay vi tri cin phii cai tién trong dé cé 16 dbi
twong lién quan dén qua trinh nhiét, cic doi
twong con lai lién quan dén dong co dién. Twong
wng véi mbi ddi twgng nay la cac giai phap dé
xuét. Han ché ciia cong cu nay la chwa danh gia
dwoc chi phi diu tw ciing nhw thoi gian hoan von
cia cac glal phap do vay nghién ciru trong thoi
gian té¢i can dwa ra giai phap dé khic phuc
nhugc diém nay.
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1 MOPAU

A p dung san xuat xach hon (SXSH) hiéu qua s&
mang lai nhitng lgi nhuan dang ké cho doanh
nghi€p nhu: giam viéc st dung cac nguyén li€u vat
liéu, giam phat thai chat thai (khi thai, nudc thai,
chat thai ran) [1]. Tuong tu nhu vay, trong san xuit,
kiém toan ning lugng c¢é vai tro to 16n trong viée
hd tro doanh nghiép nidm rd hién trang st dung va
quan 1y ning lugng. Hién nay trén thé giéi da co
nhiéu phan mém hd trg kiém toan nhanh ning
lwong tuy nhién chua ¢ cho danh gi4 san xuét sach
hon. Mot sb nghién ctru va tng dung cong cu kiém
toan nang lugng dién hinh nhu bo cong cu hd tro
phin mém BizEE Benchmark duoc thiét ké cho
kiém toan niang luong nhanh, tip trung vao cét
giam dang ké thoi gian can dé danh gia muc tiéu
thu nang lugng ciia mgt doanh nghiép va tiém ning
tiét klem nang luong [2], phan mém BizEE Pro la
phan mém chuyén nghlep kiém toan ning lugng
v&i myc tidu chinh 14 dé hd trg cac chuyén gia trong
viéc danh gia va d& xuét cac bién phap tiét kiém
ning luong cu thé, BizEE Pro 1a phan mém kiém
toan nang luong chuyén nghiép c6 thé dugc thyuc
hién nhanh hon, va cai thién d6 chinh xac [2]. Bén
canh d6 con c¢6 nhiéu phan mém khac nhu Quick
Plant Energy Profiler [3], Steam System
Assessment Tool (SSAT) [4], Process Heating
Assessment and Survey Tool [5]. Tai Viét Nam
ciing da c6 mot vai nghién ciru vé cong cu danh gia
nhanh nhu cong cu danh gia nhanh kiém toan ning
lugng cho nganh san xuit com dira nao siy dugc
xay dung trén nén Excel [6]. Két qua ciia cong cu
cung cap cho doanh nghlep nhiéu théng tin hitu ich
dé xac dinh trong tim kiém toan ning lugng cho
budc kiém toan chi tiét tiép theo. B cong cu danh
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gi4 nhanh (toolkit) phuc vu kiém toan ning luong
(energy auditing) cho nganh bia” ctia Giau [7] ciing
duogc xay dung bang bang t1nh Excel, ngum dung
chi can thuc hién do dac roi nhap cac so li¢u vao
bang tinh theo tung muc yéu cau, bang tinh s€ tu
dong xuat ra két qua vé tinh hinh str dung ning
luong tai nha may, so sanh vdi dinh mtc st dung
cua nganh, tir d6 gitp doanh nghiép c6 cai nhin rd
rang va c¢6 nhimg bién phap khic phuc, tiét kiém
nang lugng (TKNL) tdi wu.

Viéc 10ng ghép gitta SXSH va TKNL da va dang
dugc cac nha nghién ciru trong va ngoai nudc quan
tam. Mot sb huéng dan da duge ban hanh va mot
vai nghién ctu da dugc thyc hién, cu thé nhu:
“Chwong trinh méi trudong ciia Lién Hiép Qudc
(UNEP)” da xdy dung tai liéu “Hudng dan 1ong
ghép san xuit sach hon va st dung nang luong hiéu
qua” [8] hodc “Phwong phéap ludn méi 16ng ghép
hach toan quan ly méi truong (EMA) va danh gia
san xuat sach hon (CPA) hudng tdi kiém soat higu
qua 6 nhiém cong nghiép” [9]. X4y dung bo cong
cu méi hudng t6i muc tiéu thyc hién dé dang cho
ngudi st dung 1a cac co quan dénh gid san xuat
sach hon - kiém toan ning luong, dbi tugng can
quan tdm nhat van 1a doanh nghiép.

Trong danh gia SXSH va kiém toan nang lugng
thi thiét 1ap CBVC va ning lugng 1a cong viéc quan
trong nhat, tuy nhién hién nay chua c6 cong cu nao
¢6 thé hd tro thiét 1ap can bang vat chat (CBVC) va
can bang nang luong (CBNL) chi tiét trén so dd
quy trinh cong nghé. Do viy viéc dé xuit mot cong
cu hd tro trong viéc danh gia 1dng ghép SXSH va
kiém toan ning luong c6 thé xuét két qua CBVC
va CBNL trén so dd quy trinh san xuit ciia nha may
ciing nhu viée danh gia va dé xuét cac giai phap la
van dé moi va rat can thiét dé hd trg cac doanh
nghiép trong viéc cai tién san xut hu'ong toi s
dung hiéu qua tai nguyén va glam thiéu phat thai.
Nghién ctru nay véi muc tiéu dé xuét quy trinh
cling nhu phuong phap xay dung cong cu hd trg dé
dap tng yéu cau trén.

Ngoai ra, nganh san xuét kim loai 1 nganh tiéu
thu nhiéu nang luong ciing nhu ¢6 nhiéu tic dong
t6i moi truong. Trong thdi gian qua di ¢6 nhiéu
nghién ciru vé nganh nay dién hinh nhu tir chia sé
kinh nghiém kiém toén ning luong [10] dén danh
gia phat thai CO, [11-13] va danh gia hiéu qua su
dung nang luong [13, 14] ciing nhu cac khia canh
tac dong moi truong [15]. Cac két qua nghién ciru
cho thay My va Trung Qudc 1a hai nudc phat thai
CO7 nhiéu nhét trong linh vuc kim loai [16]. Nganh
nay phat thai CO, tir 0,44 dén 1,03 tin C/tan san
pham[16]. Cac nghién ctru trén chu yéu lién quan

dén cac nuéc nhu M§, Trung Quéc, Y, Nhat,
Han,...va cac chu dé chu yéu 1a vé danh gia phat
tha1 mdi truong chua ¢ nghlen ctru vé nganh san
xuat kim loai Va céc san pham tir kim loai & Viét
Nam nhét 1 vé cong cu danh gia tich hop SXSH-
TKNL do vy nghién ciru nay chon nganh san xudt
nay lam d6i tuong nghién ctru dién hinh.

2  KHUNG CONG CU HO TRQ BDANH GIA
SXSH VA TIET KIEM NANG LUONG
CHO NHA MAY SAN XUAT CONG
NGHIEP

K¢ thira nhitng nghién ctru da thuc hién vé cac
cong cu danh gia nhanh SXSH va TKNL, két hop
v6i thuc tién, nhom tac gia da dé xuat quy trinh xay
dung va khung bd cong cu danh gid nhanh SXSH
16ng ghép TKNL nhu hinh 1.

s N
| Baoanacitoone | I Module nhap dir liéu I
dThu th§phgth ligu, xé¥t | M l Phin
yng m6 hinh san xua Module CBVC-CBNL I
"l < mém
I JL | hd
Module béo cdo
Ma héa cac dong vao PP S trg
dong ra caa tirng qua ‘ danh gid tiem ning '
trinh - - I -—
“ A hinh 4 Thu thap dir liéu va ap
Xay dung mo hinh tinh 4
Y dung - dung thuc té

Hinh 1. Quy trinh xay dyng va khung ndi dung cong cu danh
gia nhanh SXSH 1ong ghép TKNL

O so dd trén, viéc hinh thanh khung cong cu dya
vao phuong phap can bang vat chat va nang lugng
cua ting qua trinh, bao gom céac bude cu thé nhu
Sau:

Budc 1- Thu thdp dir li¢u xay dung md hinh san
Xut ctia nha may: Muc tiéu cua budc nay 1a thiét
1ap mot so d6 san xuét chi tiét voi day du cac dong
vao va ra. Nghién ctru nay dé xuét xay dung so do
quy trinh trén phan mém Excel dé dé sir dung va
tinh toan;

Buéc 2- Ma hda cac dong vao va ra: Cac dong
VA0 VA ra cua ting qua trinh dwoc ma hoa dé thun
lgi cho viéc tinh todan va dinh danh cac dong.
Nghién ctru nay dé xudt st dung céc sb thir ty tir 1,
2... @ mi hoa theo trinh ty tir trai qua phai va tir
trén xuéng dué6i. Dbi véi can béng vat chit, tai vi
tri mdi dong dugc ma hoa ta dat trén trudng cho 6
tinh 1a m_1, m_2,... d6i voi can bang ning luong
lae 1,e 2...
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Budc 3- Xay dung md hinh tinh toédn can béng
vat chit va nang luong: dua vao dac diém cua tung
qua trinh ta thiét 1ap cong thirc tinh todn cho timg
dong vat chét va nang luong;

Budc 4- Xay dung hé thong/module nhap dir
lidu: dya vao cac cong thirc tinh toan da thiét 1ap &
budc 3 dé xac dinh cac thong tin can thiét cho qua
trinh tinh toan.

Budc 5- Xay dung Module CBVC-CBNL: Quy
trinh cong nghé san xuét dugc thiét ké dang so do
trén nén Excel, thé hién day du va chi tiét cac dong
Va0 VA ra tai timg cong doan, tién hanh danh s6 thi
tu cho cac dong vao, dong ra. Két hop viéc ap dung
phan mém Lingo dé xay dung thuét toan tinh toan
céc dong vat chit — niang luong va xuat gia tri tinh
toan tro lai so d6 trén nén Excel xay dung ban dau.
Xay dung thuat toan, phuong phap tinh toan dugc
thuc hién cho cac dong vat chit, ning luong cua
ting qua trinh. Trong qué trinh can bang vat chét
ning lugng can sir dung cic cong thic tinh toan
nang lwong cia khoi sinh ra tir qué trinh d6t nhién
liéu, hoi tén thit do ro ri va bay hoi, ton thit nhiét
tir dudng 4ng, ning luong cua dong long va ran,
tén that dién khang, tiém ning tiét kiém dién
khang, tlem nang tiét kiém dién tir chiéu sang, tiém
nang tiét kiém dién tir cac dong co dién da dugc dé
xut boi Thanh va cong sy (2011) [6] va tinh toan
hiéu suat ning lwong cua 10 hoi duge hudéng dan
chi tiét tai “TCVN 8630:2010 N&i hoi- Hiéu suét
nang lugng va phuong phap thi”.

Budc 6- xdy dung Module danh gia tiém ning
SXSH-TKNL: Dya vao hé théng benchmark duoc
thiét 1ap tir cac k§ thuat sin c6 tot nhit, thuc tién
mdi truong tdt nhat ciing nhu cac giai phap khac tir
tong quan tai liéu. Trong d6 phan 16n cac giai phap
vé nang luong nhu motor, nhiét, bom, may nén
dugc tham khio tr cac huéng din coa US
Department of Energy [17] Module nay c6 nhiém
vu so sanh giira thuc te nha may (lay thong tin tir
CBVC-CBNL va cac s6 liéu tir hé thdng nhap sb
liéu) dé danh gia xac dinh cac diém khong phi hop
va cac giai phap tuong tng.

Trong nghién ciru ndy, cac qua trinh tinh toan,
nhép xuét dir liéu duoc lap trinh bﬁmg phén mém
Lingo 9.0 [18] dé tinh toan ciing nhu trich xuat dit
liéu tir Excel. Lingo ¢6 2 chirc ndng chinh: Trich
dir liéu tir Excel (1ay dir liéu tir Excel dé tinh toan);

Tinh toan (Tinh toan can bang vét chét va ning
luong cta timg qua trinh); Xuat dir liéu (xuat dir
liéu vao cac module CBVC, CBNL ciing nhu bao
c40 so bo két qua).

3 APDUNG XAY DUNG CONG CU HO
TRO DANH GIA SXSH VA TIET KIEM
NANG LUQGNG CHO NHA MAY SAN
XUAT KIM LOAI PIEN HINH

3.1 M6 td doi twong nghién ciiu

Theo s6 liéu théng ké nam 2015, toan tinh Binh
Duong c6 217 doanh nghiép trong danh sach co so
sit dung niang luong trong diém [19], trong d6
nganh san xudt kim loai c6 37 co s& chiém ty 1¢ cao
nhét trong cac nganh. Nha may thép Nam Kim tai
tinh Binh Duong v&i cong sudt trung binh 300
tan/ngay 1a mot nha may thudc danh muc nay, tiéu
thy 11.738 tdn diu twong dwong/nam. Nha may
chuyén san xuit cac san phim ton (t6n can ngudi,
t6n ma kém, ton ma mau), voi quy trinh san xuét
gdm quy trinh tay rira, quy trinh can, quy trinh ma
k&m khé nho, quy trinh ma nhém kém khd 16n, quy
trinh ma mau. Trong qué trinh san xuét c6 st dung
nguyén liéu ton, hgp kim nhom k&m, kém, CNG,
CrOs,...Pay chinh 1a quy trinh san xuit dién hinh
va dai dién cho nhom nganh san xuét kim loai cua
tinh Binh Duong.

3.2 Xdy dung céng cu hé tro danh gid SXSH
va kiém toan nang lwong
Két qua cua ting budc xdy dung cong cu nhu
sau.

Budre 1: Thu thap dir liéu xay dung mé hinh san
xuat cia nha may

Sau khi chon ddi tugng nghién ciru dién hinh 1a
Nha may thép Nam Kim, nhom tac gia tién hanh
khao sat ddi tugng, tim hiéu vé quy trinh san xuat
ctia nha may va thiét 1ap so dd quy trinh cong nghé
san xudt ciia nha may trén nén Excel nhu hinh 2.
Trong so dd nay cac qué trinh san xuét & vi tri trung
tam, cac qua trinh duoc xép theo trinh ty tir trén
xuéng duéi. Cac dong phy trg nhu dién, nude va
gas dugc bd tri bén trai quy trinh, chit thai, ning
luong thai dugc bd tri bén phai quy trinh. Tét ca
qué trinh v6i dong vao va dong ra dugc thé hién
day du trén 01 sheet Excel.
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Hinh 2. M6 hinh san xuét ctia Nha may Nam Kim trén Excel (trich mot phan)

Budéc 2: Mi hoa cac dong vat chit va ning luwong
trong qua trinh sian xuat

Duya vao mé hinh san xudt cia Nha may thép
Nam Kim nhu hinh 2, cac dong cta qua trinh san
xuét dugc ma hoa nhu hinh 3. Dong thoi tir mé hinh
san xudt ndy cac md hoa dé phuc vu can bang vt
chét va ning lugng ciing dugc thyc hién (vi du nhu
khdi lugng cua dong 1 duoc ky hiéu 1a m_1, ning
lugng dugc ky hi€ulae 1v.v.).

Budc 3- Xay dung mé hinh, cong thirc tinh toan
cin bang vt chét va ning luong

Cong thuc tinh toan can bang vét cht cua timg
dong duoc thiét 1ap, vi duy nhu sau:

- Khbi luong thép sau khi xa cudn cé ky
hiéu 1a m_101 va khéi lugng thép nhap
vao c¢6 ky hiéu la m_100. Ta co6:

m_101 = m_100

- Khdi lugng thép sau khi nbi 1a m_102,

khéi lwong thép nbi 1a m_108, ta c6:
m_102 = m_101 + m_186

- Tinh axit cap cho tdy ri m_71 (trong dé
q_tayri 1a kh6i luong axit cap trung binh
1 h van hanh, t vanhanh: 1a thoi gian van
hanh). Ta c6 cong thic tinh nhu sau:

m_71=q_tayri*t_vanhanh
Tuong tu nhu vdy cho cac dong vao va ra khac
nhau ctia qua trinh san xuét.

o] =] =] =]

Hinh 3. Mb hinh san xuit ciia Nha may Nam Kim trén Excel (trich mot phén)
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Budéce 4- Xay dung hé théng nhap dir liéu
Dua vao cac cong thirc tinh toan cac dong vat
chat va nang lugng cung voi tiéu chi xdc dinh cac
thong s0 quan trac nhu:
> Théng tin sdn cé: cac thong tin san c6 tai nha
may sé& gitp viéc thu thap dé dang, it ton thoi
gian ciing nhu han ché st dung céc thiét bi
chuyén ding dé do ludong. Cac thong sé can
thu thap duge goi 14 sdn c6 phai dugc ghi chép
trong nhat ky van hanh, trong cac thiét bi do,
cac dong hd hién thi, 1y lich san pham/thiét
bi,...
> Théng s6 dwoc thu thdp bang cdc phép do don
gian: CO thong tin khdng dugc ghi chép trong
trong nhat ky van hanh nhung ching ta c6 thé
thu thap bang cach don gian hoic sir dung cac
thiét bi sin c6 trong doanh nghiép nhu dung
thuée, dém,...
> Théng s6 dwoc thu thdp bang nhitng phép tinh
don gidn, tu kinh nghiém nguwoi van hanh
quan Iy: cac thong s6 nay nhu s gio van hanh
clia cac may moc thiét bi, s6 1an bao tri bao
dudng,...
> Théng s6 duoc do bang cdc thiét bj ré tién, dé
trang bi: cac thong sd nay dugce do bang cac
thiét bi thong dung nhu nhiét do, pH, khdi
luong,...

Céc thong sb dau vao duge xac dinh nhu sau:
Nhiét do cua tt ca cac dong.

Khéi luong, luu lugng, néng d6 cia mot
sO qua trinh, thiét bi
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Cac thong s6 tham khao: day 1a cac théng
sO lay tur tong quan tai liéu, cha yéu 1a cac
thong s6 mic dinh nhu nhiét tri, nhiét
dung riéng

Mdi 6 Excel ding dé nhép sé liéu s& dugc dit tén
truong giéng nhu trong cac cong thirc tinh toan, hé
thong nhap dir liéu sau khi hoan thién dugc minh
hoa nhu hinh 4.

A ] c [ 3 3 [ W '

2 NHAP D LIEU

Nhig g mmmmng
1.Ki o, cing bing thép

b1 K rgrng tole den 300000)vg
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5
17 3. Pha dug dich el
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winatlsbc

180/88¢

Hinh 4. Module nhap li¢u thong tin Nha mdy (trich mt
phan)

Budée 5- Xay dung Module CBVC-CBNL

Trén co s& cac cong thirc tinh toan, cac sb liéu
dau vao, nhom tac gia ing dung phan mém Lingo
9.0 dé 1ay dit liéu tir hé thong nhap dit liéu, sau d6
tinh toan va xuat dit liéu CBVC va ning lugng trén
so db quy trinh san xuét. Lap trinh tinh toan CBVC
va CBNL theo ngén ngir Lingo dugc minh hoa nhu
hinh 5.

[B¥ File Ear LNGO Windew Help

O ee|H @ oo |m = 2| o B[\ E] )

| ® w2

eRagata
N
|Cong thire tinh toan di véi cae dong nhu sau
m_101=m_100;
m_102=m_101 +m_186;
ITinh axit cap cho tay ri
m_71=q_tayri*t vanhanh;
laxit tuan hoan
m_195=m_71-m_13-m_67;
r nhiét dung dich HC1

a nhiét to l

Itinh khéi hr(ﬁw dung dich axit bay hoi
m_138=(m_13+m_67)*r_bavhoi;
1Tinh khoi lugng dung dich axit sau téy rira;

khoi lwong nudc sau khi rira

©_thep,c_nuog,c_hcl,r_hcl,r_hoi,c_kiem,c_khongkhi=8ole {'namkim.ref.xls’,'

Is+c_nuoc*(1-con_hcls))*(t_71-t_xq);

m_163=(m_13+m_67)*(1-r_bayhoi)* (m_13+m_67)*(1-r_bayhoi)*(con_hels-con_helte)/36.5/8%132;

©_thep','c_;

Hinh 5. Lép trinh tinh toan CBVC va CBNL trén Lingo (trich mot phan)
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Budce 6- Xac 1ap Module danh gia tiém n
SXSH - TKNL

-

ang

Trén co so ké thira két qua CBVC, CBNL
module nay c¢6 nhiém vu bao céo so bd vé tinh hinh
st dung nang lugng va phat thai cia qua trinh san
xuét. Pdng thoi xac dinh cac diém khong phu hop
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ciing nhu goi ¥ giai phap khic phuc. Qué trinh bao
céo ciing duoc 1ap trinh bang ngdn ngir Lingo, két
quéa béo cio danh gia s& dugc Lingo xuit vao 01
file va luu trir & dia chi do ngudi dung quy dinh.
Bao cdo co thé dudi dang txt, doc hodc Excel. Lap
trinh module d4nh gia tiém nang SXSH — TKNL
duoc minh hoa nhu hinh 6.

File Edit LINGO Window Help HEER
“khongkhi* (t_195-t_xq) ;
194*c_knongkni® (t_194-t_xq);
195% (C_ncltcre_hcl+c_feclwcon fecl# (1-c_hcltc-con_fecl) *c_nuoc)* (c_195-t_xq):
11 ((realpower_processi(1)/(100~power_processl(1)/eff_processl(1i)))#gt#0.5,0,1));
@texs (*D:/2015/SKSH. binhduong/baccaochuyende /danhgiatiemnang. txt' ) =Gwrite ('DANH GIA TIEM NANG SAN KUAT SACH HON VA TIET KIEM NANG LUCNG',Gnewline (1))
@rext (1D:/2015/5XSH danngiatiemnang.txt!)=@urite('I- THONG TIN CHUNG:',@nevline(l));
@rext (*D:/2015/SXSH.binhduong; danngiatiemnang.txt’)=gwrite('- Ten nha may: Cong ty Nam Kim Binh Duong.',@newline(l));
@text (*D:/2015/SKSH. binhduong/baccaochuyende /danhgiatiemnang. txt') =@write ('~ Nganh: San xuat tole.',Gnewline (1))]
@rext ('D:/2015/SXSE. binhduong, danngiatiemnang.txt')=@urite('- Dia chi: KCN VSIP mo rong.',@newline(3));
tbao cao danh gia
@text (*D:/2015/SKSH. binhduong/baccaochuyende /danhgiatiemnang. txt ') =@write (' II- BAO CAO DANH GIA',G@newline(1))]
/2015/SXSH. binndueng, danngiatiemnang.txt')=gurite('II.1- Bac cao ve tinh hinh su dung nguyen, mhien vat lieu',@newline(l));
/2015/5XSH.binhduong, danngiatiemnang.txt’)=gwrite(’'1: Cong suat trung binh la: ',m 100,' kg nouyen lieu/ngay.’,Gnewline(1));
/2015/5XSH. binhduong/baocaochuyende /danhgiatiemnang. txt') =@write Dien tieu thu trung binh: ',e_66/m_100,' Rwh/kg nguyen lieu.',Enewline(1));
/2015/SXSH. binndueng, danngiatiemnang.txt')=gurite('S: Nhiet tieu thu trung bimh: ', (e_S+e_12)/m 100,' KJ/kg nguyen lieu.',Gnewline(l));
/2015/SXSH.binhduong, danngiatiemnang.txt’)=gurite('Trong do: *,@newline(1))]
/2015/SXSH.binhduong/baocacchuyende /danhgiatiemnang. txt ') =Gwrite (' + Hoi nuoc tiew thu trung binh: ',e_12/m_100,* Kwh/tan nguven lieu.',@newline(1))]
/2015/SXSH. binndueng, danngiatiemnang.txt')=@urite(' + Khi CNG tieu thu trung binh: ',e_S/m 100,' Kwh/tan nguyen lieu.',gnewline(1));
/2015/5XSH.binhduong, danngiatiemnang.txt')=@write('4: Nuoc tieu thu trung binh: *,m_25/m 100, kg/tan nguyen lieu.’,@newline(1));
/2015/SXSH.binhduong/baocacchuyende /danhgiatiemnang. txt ') =Gwrite ('II.2- Bao cao ve phat thai',@newline(1))]
/2015/SXSH. binndueng, danngiatiemnang.txt')=@urite('1: Phat thai kAl nha kinh tu su dung dien nang: ', 66%0.626,' kg CO2/ngay.’,Enewline(l));
@resc ('D:/2015/5XSH danngiatiemnang.txt!)=@urite('2: Phat thai khi mha kinh tu su dung CNG: ', e 5+100000/1000000000,' kg CO2/ngay.',@newline
] |
@text ('D:/2015/5XSH. binhduong/baccaochuyende /danhgiatiemnang. txt')=Bwrite ('3: Phat thai nuoc thai: ',m_162/1000,' m3/ngay.',@newline(1));
@rext ('D:/2015/SXSE. binhdueng, danngiatiemnang.txt')=@urite('1: Phat thai CTR-CINH: ',m 174,' kg/ngay.',@newline(1))]
1 danh gia tiem na ng:
@texs ('D:/2015/SKSH. binhduong/baccaochuyende /danhgiatiemnang. txt' ) =@write (' IT.3- Bao cao ve cac diem khong phu hop cua mha may',@newline(1))] -
CAP [NUM MOD Ln668, Col6_ 10:52am

Hinh 6. Thiét 14p mo hinh d4nh gia tiém ning trén Lingo (trich mot phin)

Nhom tac gia tién hanh thu thap va do dac cac
dir liéu can thi€t va nhap vao cong cu dé tinh toan,
sau d6 chay module CBVC va CBNL, phan mém

Lingo tu dong tinh toan ciing nhu xuat két qua
CBVC va CBNL vao quy trinh cong nghé san xuat
duoc minh hoa nhu hinh 8 va 9.
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Hinh 7. Xuat gié tri tinh toAn CBVC trén nén Excel (trich mot phan)
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Hinh 8. Xuét gi4 trj tinh toan CBNL trén nén Excel (trich mot phén)

Ngoai ra, cong cu ciling tu dong danh gia xac
dinh cac diém khong phit hop va dé xuit cac giai
phap dinh huéng dé khic phuc, minh hoa két qua
danh gia nhu hinh 9. Két qua danh gia cho thiy
duoc buc tranh tong thé vé tiéu thy nguyén nhién
vat lidu va phat thai cia Nha may. Pong thoi bo
cong cu dua ra cac diém khong phu hop, cu thé da
xéc dinh 150 d6i tugng can cai tién trong d6 16 ddi
tuong/diém khong phi hop lién quan nhiét ning va
chat thai va giai phap SXSH-TKNL dinh huéng
cho nha may vi du nhu cac vi tri chua bao 6n, murde
ngung chua dugc tai st dung, hé s6 tai cua cac
dong co thap v.v. Ap dung bd cong cu danh gia
nhanh SXSH 16ng ghép TKNL cho Nha may Thép
Nam Kim ta x4c dinh duoc nhitng tiém 4n, nguy co
gdy ton that, gdy 6 nhiém tai Nha may. Pong thoi
dua ra nhitng giai phap dinh huéng dé Nha may
xem xét, thong qua mo hinh toan va dit liéu thuc té

trong Nha may. Pay la nhiing dit liéu quan trong
giup cho ban lanh dao va nhéan su trong nha may
1én ké hoach chi tiét dé thuc hién cac giai phap trén
mot cach hi€u qua va tiét kiém cho Nha may.

So sanh véi cac cong cu khac nhu Quick Plant
Energy Profiler [3], Steam System Assessment
Tool (SSAT) [4], Process Heating Assessment and
Survey Tool [5] cho thiy cong cu di dé xuit c6
nhiéu vu diém hon dac biét la két qua CBVC,
CBNL duoc thé hién trén so dd quy trinh san xut
chi tiét va dé xuat duoc cac giai phap mang tinh
téng quat hon tir ning lwong dién, nhiét dén chét
thai. Nha may c6 thé st dung s6 liéu vé CBVC va
CBNL dé phan tich chi tiét hon cac giai phap ciing
nhu phyc vy cho viéc tinh toan lgi ich, chi phi cua
ting qué trinh san xuét. Pay ciing 1a diém khac biét
50 v6i cac bao cao kiém toan niang lwong va SXSH
hién nay.
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File Edit Format View Help
DANH GIA TIEM NANG SAN XUAT SACH HON VA TIET KIEM NANG LUONG

I- THONG TIN CHUNG:

- Ten nha may: NAM_KIM_COMPANY]
: METAL_PRODUCTION
: KCN_WSIP

II- BAO CAO DANH GIA

ITI.1- Bao cao ve tinh hinh su dung nguyen, nhien wat Tieu
1: Cong suat trung binh la:
2: pien tieu thu Trung binh:
3: Nhiet tieu thu trung binh:
Trong do:
+ HO1 nuoc tieuw thu trung binh: 87.335211 kwh/tan nguyen_ lieu.
binh: 6550.8758 Kwh/Tan nguyen lieu.
0.42822233 kgs/tan nguyen lieu.

300000 _kg nguyen 1ieu/ngay.
0.42556701 Kwh/kg nguyen lieu.
6638.211 ki/kg nguyen lieu

+ Khi CNG tieu thu trun
4: Nuoc tieu thu trung binh:

II.2- Bao cao ve phat thai

: Phat thai khi nha kinh tu su dung dien nang: 79921.654 kg CGZ/ngay
: phat thai khi nha kinh tu su dung CNG: 196526.28 kg C02/ngay.

: Phat thai nuoc thai: 46.432231 m3/ngay.

: Phat thai CTR-CTNH: 10277.812 kg/ngay.

PuWNR

II.3- Bao cao ve cac diem khong phu hop cua nha may

Nha may chua boc cach nhiet cac he thong co nhiet do cao khu Tay ri bang HC1
Be mat he thong gia nhiet HC1 chua duoc boc cach nhiet tot_la ton that nhiet ra moi truong
Nha may khong thu hoi nuoc ngung Tu qua trimh gia nhiet HC1

Eay hoi, duong ong dan hoi cap cho khu gia nhiet HCl bi ro ri

Nha may khong thu hoi HC1 sau tay ri

Nhiet do dung dich HC1 thai kha cao tuy nhien nha may chua thu hoi nhiet

Nha may khong thu hof nuoc ngung tu qua trinh gia nhiet dd dau can

- bung dich dau sau khi ,aua thiet bi can co nhiet do cao,
- Bay hoi, duong ong d

- buong ong dan hoi wva th1et bi
- Bay hoi,
- Bay hoi,
- Bay hoi,

ong éang

- Nong do oxy du cad lam giam hieu suat cua 1o do

-pong co MOTOR_7 chay qua non tai he so tai chi

hoi cap cho khu gia nhiet dun
ia nhiet cua qua trinl
Nuoc ngung cua Qua trinh gia nhiet NaoH chua duoc tai su dung

i i n nuoc ngung cua Qua trinh gia nhiet NadOH bi ro ri
duong ong dan hoi cua Qua trinh gia nhiet nuoc de r
duong ong dan hoi cua Qua trinh gia nhiet khong khi de say tole sau khi rua bi ro ri
Nong do oxy du cao lam giam hieu suat cua 1o NOF
Nong do oxy du cac lam giam hieu suat cua 1o say tole sau khi phu crom
Bay hoi, duong éng dan nuoc ngung cua Qua trinh gia nhiet NaoH de tay dau cua day chuyen ma mau bi ro ri

t de say tole sau khi so

-pong co MOTOR_1 chay gua non tai he so tai chi 0.25504
-Dong co MOTOR_2 chay qua non tai he so tai chi 0.2615754
0.30177077

nha may chua thu hm nhiet tu qua trinh nay
dich dau can bi
gia nhiet NaoH chua dunc boc cach nhiet

ua sau khi_tay dau bi ro ri

Hinh 9. Két qua d4anh gi4 tiém niang SXSH-TKNL cho Nha may thép Nam Kim (trich mét phén)

4 KET LUAN

Bai bdo da xdy dung duoc bo khung cong cu
danh gia nhanh SXSH 16ng ghép TKNL va ap dung
dlen hinh cho nganh kim loai voi sy hd trg ctia phan
mém Excel va phan mém Lingo giup nguoi dung
dé dang nhap thong tin va két qua xuat ra dé theo
ddi va d& hiéu. Doanh nghiép c6 thé sir dung bd
cong cu dé tu danh gia so b nhing tiém nang tiét
kiém ning lwong, san xuat sach hon trong Nha
may, dong thdi b cong cu ciing dua ra duge cac
giai phap dinh huéng dya trén nén tang khoa hoc,
gitp cho doanh nghiép trong viéc xac dinh va thiét
lap cac ké hoach chi tiét vé SXSH va TKNL.

Nghién ctru trén cho thdy khung cong cu s& dem
lai nhitng loi ich vé kinh té va méi trudng cho
doanh nghiép, cu thé 1a cac tiém ning tiét kiém
trong tung khia canh khac nhau nhu: tiét kiém dién,
nhiét, nguyén vat liéu. Tuy nhién han ché cua bo
cong cu nay la cac giai phap dua ra chi mang tinh
dinh hudng, chua tinh toan chi tiét vé chi phi thuc
hién, loi ich thu dugc va thdi gian hoan vén. Do d6
can c6 nhitng nghién ciru tiép theo dé hoan thién bo
cong cu nay giap cho cac Doanh nghiép cling nhu
co quan quan 1y thyc hién danh gia TKNL-SXSH
nhanh, chinh xac va chi tiét hon.

LOI CAM ON
Tép thé tac gia xin chan thanh gii 16i cam on
deén: S& Khoa hoc va Cong ngh¢ Binh Duong, S&

Tai Nguyén Moi Truong Binh Duong da ho trg
thuc hién nghién ctru nay.

Xin cam on dén Pai Hoc Qudc Gia TP.HCM,
Vién Moéi Truong va Tai Nguyén da hd trg, tao moi
diéu kién thuan loi dé chung toi ¢6 thé hoan thanh
nghién cuu.
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Development of tool framework for rapid
cleaner production assessment (CPA) coupling

to energy savings: a case study of metal
production industry

Nguyen Thi Phuong Thao, Le Quoc Vi, Tran Van Thanh, Tran Thi Hieu, Le Thanh Hai,

Abstract—The purpose of this article is to
develop a framework of a tool for supporting
the rapid Cleaner production assessment (CPA)
coupling to Energy savings (ES) for the
industries. On the basis of the integration of the
methods such as Best available techniques
(BAT), analysis of technology scheme, material
and energy balances etc, this study develops a
framework of a tool for rapid assessment
comprising of 3 modules: “Input of data”,
“Material and energy balances” and
“Assessment of potentials for cleaner
production and energy savings”. In a case study,
a rapid assessment tool for Cleaner production
coupling to Energy savings is developed for the
metal production industry. The results obtained
from the case study shows that the data from

material and energy balances are presented
fully in the illustrated technology process, and
the objects subjected to improvement are
identified. There are 150 objects and/or
positions needing improvement in which 16 are
involved with thermal processess, and the rest
are for the electrical motors. The solution for
each of these objects is also recomended. The
disadvantages of this tool is it is unable to assess
the investment cost as well as the return rate of
the solutions that could be good points for the
further research.

Keywords—Framework, Assessment tool,
Cleaner production, Energy savings, Metal
production industry.



