TRUONG PAI HQOC KHOA H QC HUE
Khoa Mai tr wong

GIAO TRINH

SAN XUAT SACH HON
(Cleaner Production)

Hué, 2012




Chwong 1
MO DAU
1.1. 9 HINH THANH VA PHAT TRI EN CUA Y TUONG SAN XUAT SACH HON

~ Cac qua trinhéa Xuit cong nghép gay ra 6 nldim méi tirong do khi thi, nuge thai va
chat thai ran:

Khi th ai
(Emisions)
Nguyén ligu T
(Raw materialp
Qua trinh
Nuéc . san xuat ~ San phim
i (Process) " (Product}
Nang lwgng
(Energy) ) o
Chat thai ran
Nwéc thai (Solidwaste)
(Wastewater)

Hinh 1.1. S do tong quéat mdt qua trinh sin xudt céng nghép

- Trong vonghang chuc ndm qua, cac cachiec utng phé i sy 0 nhém cong ngtip gay
nén suy thoai moi wong thaydoi theo thyi gian:

(1). Phét I 6 nhiém (Ignorance of pollution)

Khong quan tandén 6 nhém do Hu qua do 6 nhém gay ra chra thrc sr nghiém tong,
mirc d6 phat trén cia cac nganh céng ngipi con nid lé.

(2). Pha loang va phat tan (Dilute and disperse)

Pha loang: dung méc ngwn dé pha long méc thdi trude khids vao ngén nhin.

Phét tan: nang cldu caodng khoidé phat tan khi thi.

VD: mot nha may #n xuit bia thii ra 50 nf nuéc thii/ngay. COD aia nréc thai 1a 1000
mg/L. B¢ dapung tiéu chén cho phépy Viét Namdoi véi COD aia nxéc thai cong nghép
loai B (nho hon haic bing 100 mg/L), nha may pha lodng £ mréc thai véi 9 m® nudéc.

Tuy nhién doi véi pha lodng va phat tan thirtg rong chit thai dua vao mai tirong 1a
khdngdoi. Thay quyen va khi qugn khéng phi la mdt bai rac cho mi chat thai: cac kim lai

nang, PCB (polychlorinated biphenylsérovaddc hai cé trong bén the, tu dién ...) ...d& tuan
hoan va tichidy trong tam tich, sinh khi.

(3). Xir ly cudi dwong ong (EOP = end-of-pipe treatment)

Lap dat cac I théng xir Iy nuoc thai, khi thai ¢ cudi dong thii dé phan tiy hay lam
giam nong do cac clat o n,hEm nhim daptng yéu au bat budc truge khi thai vao moi tirong.
Phrong phap nay phbién vao nling nim 1970¢ cac meéc cong nghdp dé kieém soat 6
nhiem coéng nghip.

Tuy nhién, % ly cudi dudngdng throng my sinh cac §n dé nhu:

- Gay nén s cham tré trong vic tim ra gii phap xr ly;

- Khong th &4p ding Wi cac trong hoyp cé ngén thii phan tan nhndng nghip;
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- P6i khi sin prim phy sinh ra khi % ly lai 1a cac tac nhan 6 rm thir cap;
- Chi phidau tr va gin xuit 3 ting thém do chi phily.
(4). Phong ngra phat sinh clit thai (Waste prevention)

Ngin chin phat sinh cit thai ngay &i nguon ngun bang cach 8 dung ning lwong va
nguyén Wt liéu 1 cach cé Bu qua nhit, nghia |a c6 thém @t ty 1é nguyén 4t liéu nira dugc
chuyén vao thanh pim thay vi pli loai bo. Tiép cin nay kit dau xuit hién tr nhirng ram
1980 \6i nhitng cach gi khac nhau nin "phong ngra 6 nhém" (pollution preventiol "giam
thiéu chit thai" (waste minimization Ngay nay, thit ngr "san xuit sach hon" (cleaner
production) (SXSH)dugc sr dung pto bién trén tie gisi dé chi cach tép cin nay, mic du cac
thuat ngir tuong duong van conua thich vai oi.

Trudc day, bi suy nghi cia chlng ta trong §€ giai quyét 6 nhiém moi trong VAn tap
trung sr dung cac plrong phap trugn thing xi ly chat thai ma khéng chi én ngu‘m e
phét sinh aa chang. Do &y, chi phi qun ly chit thai ngay cangang nheng nhém ngay
cang ring. Cac nganh cong ngpi phai chiu hau qua nang ré vé mat kinh & va mét uy tin
trén tH truong. Dé thoat kidi sy bé tic nay, éng dong céng nghiip cang ngay cangdmén
nghiém tdc bin trong véc xem xét cachép cin SXSH.

Sin xudt sach hon
(Cleaner production)

X Iy cudi dwong éng
(End of pipe treatment)

Pha lodng va phat tan
(Dillute and Disperse)

Hinh 1.2. Se phat trién logic aia tién trinh s#ng phé wi 6 nhiém

Nhu vay, tr phot 16 0 nh&m, i pha lodng va phat tan aththai, ¢én kiém soat cii
duong dng va ci cung 1a SXSH 1a 1 qué trinh phagtrikhach quan, tichue ¢6 bi cho moi
truong va kinh é cho cac doanh ngp noi riéng va toan xaohnéi chung. Ba cachng pho
dau la nhing tiép can quan ly chit thai bi dong trong khi caching phé sau cung laép cin
quan ly chit thai chi dong. Nhr vay, SXSH la tép cin “nhin xa, tién Bu va phong nia”.
Nguyén fic “phong kgnh hon chira knh” bao gb ciing 1a chan ly. Tuy nhiériiéu nay khéng
c6 ngha la xem nh bién phap x ly cudi duong dng. Phong niga va ngn chin 6 nhém |a
nguyén ic chi dao va phii két hop vai xir ly 6 nhém.

Vao rim 1989, UNEP kéi xusng “Chuwong trinh gn xuit sach hbon” nhim phb bién
khai ném SXSH vadiay manh viéc ap ding chén luoc SXSH trong céng ngp, dic biét &
cac nrgc dang phat tén. Hoi nghi chuyéndé dau tien @ia UNEP ¢ linh wic nayduoc
chic tai Canterbury (Anh). Sadé céac I6i nghi tiép theoda duoc t6 chic or 2 nim mot: tai
Paris (Phap, 1992); Warsaw (Ba Lan, 1994); Oxfémh( 1996); Phoenix (Han Qua, 1998):
Montreal (Canada, 2000), Prague (CH Séc, 2002),. .

Nam 1998, that ngir SXSHdugc chinh thirc sr dung trong Tuy&n ngdn Qéc t vé sin
Xudt sgch hon" (International Declaration on Cleaner Productioig UNEP. Nm 1999, Vit
Nam da ky tuyén ngoén Qic t& vé SXSH khing dinh cam Kt caa Viét Nam Wi chién leoc
phét trén bén viing.

“Chién luoc Bio v¢ mdi tnrong qubc giadén am 2010 vadinh hréng dén nim 2020”
(2003) @a Viet Namda xacdinh quandiém“Coi phong nga la chinh, Bt hop Véi xur ly va
kiém soat 6 nkim...”. Mot trong 36 clrong trinh, dé an, dr anuu tién dp quc gia trong
chién lugc (s 28) Ilen quantén SXSH.



1.2.PINH NGHIA SAN XUAT SACH HON
Theo Chrong trinh Méi tirong LHQ (UNEP, 1994):

“San xuit sach bon 1a ar 4p ding lién c mst chién luoc phong nga méi treong
tong hop doi voi cac qua trinh gn xuwit, cac @n phim va cac ¢ch w nham lam giim tac
dong xau den con ngroi va moi tieong.

- Doi V6i cAc qua trinh 8n xuit, SXSH bao @m viéc hio toan nguyén fu, nwsc va
nang keong, lagi trir cac pguyén du doc hgi va lam giim khoi lirong, doc tinh aia cac clat
thai vao neoc va khi qugn.

- Doi véi cac sin phim, chén lroc SXSH niim vao npc dich lam giim tt ci cc tac
dong den moi trrong trong toan b vongdoi cua sin ptum, tr khau khai thac nguyéreli den
khau thii bé cui cung.

- Doi véi cac dch w, SXSH lag léng ghép cac vi quan tam ¥ mdi tnrong vao trong
viéc thiet ke va cung @p cac dch w.

- SXSHd0i héi &p dung cac bi qust, cdi tién cong ngl va thaydsi thai dg.”
(Leu y: Trong dinh nghia ngm SXSH 1992 géa UNEP chea dé cip dén cac dch w)

Nhu vay, SXSH khdng ngn cin ar phat trén, SXSH chyéu @u rang sr phat trén phai
bén vitng V& mat méi tnrong sinh thai. Khéng nén chéng SXSH chla 1 chén lugc vé moi
truong i n6 ding lién quanién loi ich kinh €. Trong khi xt ly cudi duong éng luén ting
chi phi @n xuit thi SXSH c6 th mang 4i loi ich kinh € cho doanh nghp théng qua \ic
giam thiéu sr tiéu th nang hrong va nguyén &u haic phong nga va ghm thiéu rac thi. Do
vay co thé khing dinh ring SXSH 1a 1 ckin lwoc “mot mii tén trang haidich” (win-win
outcome).

1.3. CAC KHAI NI EM VA THU AT NGU LIEN QUAN
1.3.1. Cong ngk sach (Clean technology)

Bit ky bién phap K thuit naoduoc cac nganh cong ngip ap ding dé giam thiéu hay
loai bo qué trinh phat sinh éhthai hay & nhm tai ngudn va tét kiém duoc nguyén ku va
nang lrong déu dugc goi 14 cdng ngh sach. Cac bin phap K thuat nay c6 th dugc ap ding
tir khau thét ké dé thaydoi quy trinh én xuit hoic 1a cac ap ehg trong cac day chiéy sin
XUt nhim tai sr dung sin pram phy dé tranh thit thoat (OCED, 1987).

1.3.2. Cdng ngh tot nhat hién cé (Best Available Technology - BAT)

La céng ngh sin xuit c6 héu qui nhit hién co trong wc bio v& méi treong noi
chung, c6 kh ning trién khai trong cadiéu kién thrc tién vé kinh &, ky thuat, c6 quan tam
dén chi phi trong Vic nghién @u, phat trén va trén khai bao gm thiét ké, xay drng, bio
dudng, vin hanh va lai bo cong nghk (UNIDO, 1992). BAT gitpianh gia #m ning ap ang
SXSH, vi di ¢ bang 1.1.

Bdng 1.1. Mic tiéu thu nuwéc & dign trong cac nha may bia theo cong nglviégt Nam va BAT

Vigt Nam * BAT ** Tiém nang tiét kiém ¢ VN
Tiéu thy nudc 16 -24 ¥ m® bia 4 -6 n¥ m® bia 60-75%
Tiéu thy dién 200-285 kWh/ rhbia 120 kWh/ mbia 40-60%

* Keét qui danh gia @a dw an UNIDO rim 1998-2000
** K ét qui danh gia SXSH trongis xuit bia cia UNDP nim 1999



1.3.3. Heéu qua sinh thai (Eco-efficiency)

Hiéu qua sinh thai (HQST) chinh larphan plbi hang hoa vaigh wi c6 gia @ ré hon
trong khi ghm dwoc nguyén ku, ning lrong va cac tadong dén mai trrong trong sét ca
qua trinh @a sin prim va dch w (WBCSD, 1992). Hai khai &in SXSH va HQSTduoc
xem nhr la dong ngha. Tuy nhién, c6 Bt sy khac bét nho giira hai thdt ngi: HQST kit
nguon tir CAC \in dé lién quandén higu qua kinh té ma ntimg hiéu qua nay co tac g tich
cuc dén MT. Trong khido, SXSH kloi dau tir y twong hiéu qud sinh thai ma nhing hiéu qua
nay co taalong tich arc dén kinh €.

1.3.4. Phong néra 6 nhiém (Pollution prevention)

Hai thuat ngr SXSH va phong nea 6 nhém (PNON) throng dugc sr dung thay tié
nhau. Chang dhkhac nhau & mat dia ly. Thuit nofr PNONduoc ar dung 6 Bac My trong khi
SXSHduoc ar dung ¢ cac khu wc con hi trén tre gidi.

1.3.5. GAm thiéu chét thai (Waste minimisation)

Khai niém vé giam thiéu chit thai (GTCT) duoc dua ra vao #m 1988 ki Cuc Bao vé
Mb6i truong Hoa K (US. EPA). Hai that ngt GTCT va PNON thong duoc sr dung thay
thé nhau. Tuy nhién, GTCTap trung vao \dc tai cke rac thi va cac plrong tién khacdé
giam thiéu leong rac king viéc 4p dung nguyénad¢ 3P (Polluter Pay Principle) va 3R
(Reduction, Reuse, Recycle).

1.3.6. Ning suit xanh (Green productivity)

Nang st xanh (NSX) la thiit ngir duoc s dung vao @m 1994 i Co quan @ng stt
Chau A (APO)dé noi dén thf;’lch tikc trong véc dat duoC sin xuat bén virng. Gbng nhr
SXSH, ring sut xanh la 1 ctén lugc vira nang caoang sut vira than thén véi moi truong
cho sr phat tren kinh € - xa ki néi chung.

1.3.7. Kiém soat & nhém (Pollution control)

Sy khac nhau € ban cia kiém soat & niim (KSON) va SXSH 1a 4n dé thoi gian.

KSON la 1 cach ép cin tir phia sau (dire kénh), gong nhr xur Iy cudi dudng ong, trong khi
SXSH la cach #p can tir phia trde, mang tich cit du doan va phong ne.

Tiép can EOP Tiép can SXSH
Céc clat ON duoc kiém soat ing cac thi Cac cht ON dugc ngin ngra phat sinhai nguo
bi loc va cac & thong xir ly nudc thai thdng qua cac bn phap éng hop

Xir Iy EOP &p dng khi qua trinh hayas  SXSH la ndt phan trong tng the phat trén qué
phim d& c6 va in de daduoc niy sinh  trinh va én pham ‘
Xt ly EOP |a ndt yéu t6 gop \ao gia thar CAc cht thai duoc xem nix ngudn ti nguyén

chi phi tiém nang
Céc thach thic méi trong dugc giai quyé  Giai quyét cac thach tic méi tirong 1 trach
bai cac chuyén gia moéiubng nhiém cia mpi nguoi trong toan cong ty

CAc @i thién méi tirong di lién véi cong  CAc @i thién méi tirong bao §m ¢ giai phap

nghé thuat va phi kyc that
Céac gii phap @i thien moi tieong phii d¢ Cac gii phap @i thien moi trrong Iién’quaniér
ung cac TC mai rong theo quydinh mot qua trinh lam \dc lién uc dé dat dén tiéu

chuin ngay ndt cao ton
Chat lugng dugc dinh ngha la st dapung  Chit luong c6 nglia 1a $in xuit ra cac sn pham
yéu éu aia khach hang dapitng yéu éu aia khach hang va cé tédéng
thip nhit &én src khoe va mdi trong.




1.3.8. Sinh thai cong ngtép (Industrial ecology)

Viéc quang ba va nang cao f thic Ve SXSH da dat duoc nhiéu tién by dang K o
nhiéu noi trén th gioi. Tuy nhién cac & lyc vé SXSH throng cH tap trung vao cac qua trinh
san xuat don ¢, cac 4n phim oy thé haic cac vt liéu doc hai mang tinh cach c& nhawoila
mot birc tranh toan anh W cac taadong mai trong do nt hé thong sin xuat cong nghip
gay ra. Do Wy, song song&i sy phat trén aia SXSH, cac nha khoat cac K s va cac nha
quan ly céng nghdp da nfin ra Bing céin phii xay dung mot he thong sin xuit cdng nghép
mang tinh chit tuan hoan dn dén viec tit cd cAcddu ra a/a qua trinh an Xuit nay t thanh
cacdau vao @a cac qua trinhdn xuit khacdé giam thiéu 1i da lirong chit thdi.

Chinh céc ri quan I& phic tap giita cac sinh & va \at chit trong cac B sinh thai tr
nhiénd& cung &p cho con ngoi Mot bai hoc gia ti vé viéc lam thié naodé thiét ké tét hon
cac It thong céng nghip. Tuong tra nhr cac & sinh thai trongut nhién may d6 chit thai
cua mdt sinh \at nay t thanh ngdn thirc an caa Mot sinh \at khac, con ngoi can phai phéat
trién cac 1§ thbng sin xuit ma trongdd khéng con ct thai. Chinh y trong nayda din dén
khai niém V& sinh thai cong nghp (STCN).DBiéu nay c6 ngta l1a tit ca cAcdau ra ca mot
qua trinh 8n xuat S5 |a cacdau vao Ga cac qué trinhas xuat khac theo rét vong tuin hoan.

a. Case studyMé hinh sinh thai céng nghép Kalundborg an Mach)

H,0 . H,0 Nha may S
Ho Tisso = " loc diu _l
khéi ‘ NMEX 2 Ho Khi H,S0,
. nwoc
Enzym dot
1 Nha may

nhiét dién

Sira
thach
cao

Thi tran
Kalundborg

Hinh 1.2. S d6 r(t gen ciia mé hinh sinh thai cong nghép Kalundborg
- Ho nuéce Tisso: cung dp ridc cho nha mayién, cac noéng wi va nha maydc dau.

- Nha may &n xuit dién bang than cung @p phu gia (tro bay) cho nha may xidng,
cung (zzp hoi nuréc cho nha mayas xuit insulin va enzyme cong ngblva nha mayolc dau,
cung @p thgch cao cho nha mayis Xuit tdm viza bang cach &p 1 ¢ théng chiét xudt lwu
hupnh tr khoi thii nha maydé tao ra CaSQ (thach cao), cung dp nhigt thira cho th tran
dungdé dun neéc nong.

- Nha mayédc diu cung @p lweu hwnh cho nha mayas xuit H,SQ,..

- Nha may &n xuit insulin va enzyme cdng nghicung @p sinh kiai thira @é lam phan
bén cho cac néng di.



b. Méi quan h¢ giiza SXSH va STCN

- Tuong tr nhe SXSH, muc tiéu @a STCN la nang caodu qua sinh thai va gim thii
nguy @ rui ro doi véi moi truong va sic khoe con ngoi, nang cao lgiu qua kinh

- Tuy nhién STCN c¢6 Tan nhin Bng hon vuot qua khbi ranh gii caa 1 cong ty.

« O mic do trong cling 1 cong ty, STCN liérétkcac qua trinham xuit voi nhau va
véi cac qua trinhd nhiéndé xacdinh cac o hoi sir dung chat thai caa 1 qua trinh nay cho 1
qua trinh khéc.

« O mirc d6 khu cong nghiip, STCN & ging arc dai ho ring stit va héu qua chung
cua c khu cong ngép hon la tinhden hi¢u qua cua tirng cong tydon I¢. Vi du nhr cac @ hoi
caa viéc thu gom rac thi, viéc mua Kt hop cac vt liéu san xuat, xa ly va loai bo rac thii, v.v

c. Cac biich cia STCN

 Gia thanh &n Xuat giam nhy hiéu qua sr dung ning hrong va nguyén at liéu. Nhy
vay san pram € mang tinh gnh tranh bon,

+ Giam thiéu 6 nhEm va cac yéuau vé s dung tai nguyén thién nhién,
 Viéc tan dung rac thi giap cac doanh ngép tranhduoc bi phat vé gay 6 nhdm moi
truong,

* Sy phan chia & cac chi phi lién quadién o s§ ha tang, cac nghiéntal va phat tén
(R & D), viéc duy tri cac &thong théng tin ... \ic mua Kt hop cac it liéu sin xuat.

d. CAc nit han ché ciia STCN
+ Céc K haach kinh doanha céng ty khénguoc biao mit,

* Kha nang hi 1& thujc vao cAc ¢ sy sin xuat khac. VD: Neu 1 cong ty chugn di noi
khac thi cac cong ty phthuoc € gap rac roi,

« Cé&c \in dé vé luat phap va trach naim. VD: 1 sin phim c6 s ¢ thi kho Hu qua s3
do cbéng ty nao dh trach nhim.

1.4. CAC NHOM GIAl PHAP SAN XUAT SACH HON

1.4.1. Qun ly ndi vi tét (Good housekeeping)

Quin Iy ndi vi la mot loai giai phapdon gian nhat cia sin xuat sach bon. Quan 1y noi vi
thuong khéngdoi hoi chi phidau tu V{Bl co tke dugc thec hién ngay sau khi xadinh duoc cac
giai phap SXSH. Qan ly noi vi chu yeu la i tien thao tac cong ¢, giam sat &n hanh, Bo
tri thich yp, ci tien cbng tac Kim ké nguyén &t liéu va an pram. Vi du:

— Phat hén ro i, tranh cacai vai,

— Bao 6n 6t duongdngdé tranh ro 1,

- Pong cac vanmsc hay it thiét bi khi khdng & dung dé tranh on tht ...

Maic du qun ly ndi vi la don gian nhrng Vin cin c6 s quan tam ga ban |&nh gb ding
nhu viéc dao «o nhan vién.

1.4.2. Thay tt€ nguyén \at li éu (Raw material substitution)

La viéc thay tl¢ cAc nguyén $u dang s dung king cAc nguyéndi khac than tin voi
moi treong hon. Thay @i nguyén leu con co th la viec mua nguyén $u cé chit luong Ht
hon dé dat duoc hiéu siit s dung cao bn. Vi du:



— Thay t¢ muc in dung méi fru co bing mrc in dung mdi méc,
— Thay tf¢ acid king peroxit (VD: BO,, N&O,) trong &y ri ...
1.4.3. Toi wu hdéa qua trinh gin xuit (Process optimization)

Dé dam bao cacdiéu kién sin xuat dugc i vu hod ¢ mat tiéu thy nguyén [gu, sin xuat
va phat sinh cit thai, cac théng & cia qué trinh & xuit nhu nhiét do, thoi gian, ap sht, pH,
tdc do... cn duoc gidm sat, duy tri va &l chinh cang gn véi diéu kién i vu cang bt, 1am
cho qua trinhan xuat dat duoc hiéu qui cao nlat, cé ring st tot nhat. Vi du:

— Tbi uvu héa éc do bang chugn va hiéu chinh nhit d6 thich kyp cia may mang co,

— Tbi vu héa qua trinkét ndi hoi ...

Ciing nhr quan 1y ndi vi, viéc kiém soat qua trinhdt hon doi hvi cac quan tami@ ban
l&nh cho ding nhr viéc giam sat ngay 6t hoan clnh hon.

1.4.4. B sung thiét bi (Equipment modification):

Lip dat thém cAc thit bi dé dat duoc hiéu qua cao ton vé nhiéu mit. Vi dy:

- Lip dat may ly tamdé tan dung bia @n,

— Lap dit cac thét bi cam bién (sensor)ié tiét kiém di¢n, nuée. VD: thiét bi cam bién
thoi gian (time sensor), téli bi cam bien chuyén dong (motion sensor), v.v...

1.4.5. Thu i va tai sir dung tai ché (On-site recovery and reuse)

Tan dung cHit thai dé tiép tuc ar dung cho qua trinhas xuit hay st dung cho nét muc
dich khac. Vi d:

— Sir dung siéu bc dé thu ki thubc nhbm trong nrge thai,

— Thu bbi nudc ngrng dé dung hi cho rdi hoi ...

1.4.6. Sin xuit cac sin pham phu hitu ich (Production of useful by-products)
Tan dung chit thai dé tiép tuc sr dung cho nét muc dich khac. Vi d:

— San xuat cdn tir ri duong pte thai cia nha maytuong,

— Sir dung lignin trong meée thai san xuat gidy lam ph gia pha ch thubc trir sau,
1.4.7. Thiét ké san pham méi (New product design)

Thay déi thiét ké san prim c6 tté cai thién qué trinh & xuit va lam gim nhu éu sr
dung cac nguyéngu doc hai. Vi du:

— San xuit pin khéng ckra kim laai doc nhr Cd, Pb, Hg...,

— Thay rip day kim loai c6 phi son hing rip day nhra cho nét sb san pham nhit dinh
3 trAnhduoc cAc vn dé vé mdi tnrong ding nhr cac chi phité son hoan thén nip day do.

1.4.8. Thaydéi céng ngté (Technology change)

Chuyén doi sang nét cong nghh moi va hiéu qui hon co tié l1am gim tiéu th tai
nguyén va gim thieu luong chit thai va nedc thai. Thiet bi méi thuong dat tién, nhung c6 tié
thu hoi von rat nhanh. Vi d:

- Rtra @ hoc thay vi fra bing dung méi,
— Thay cdng nghson u6t bang ssn khé (&n bot) ...



_ Giai phap nay yéuau chi phidau tr cao fon cac gii phap én xut sach khac, do d6
can phai duoc nghién Gu cn than. Mac du \ay, tiem nang tict kiém nguyén ku va ci thién
chat lugng sin pham co tké cao fon so \6i cac gai phap khac.

1.5. CAC LQI ICH C UA SAN XUAT SACH HON

N6i mot cach éng quat, SXSH a la cong ¢ guan Iy, cong @ kinh €, cong @ bao v
moi trrdng va la congenang cao dit lugng $in prim. SXSH gidp:

- Tiét kiém tai chinh va thién higu qua sin xuat do tiét kiém chi phi do véc s dung
nudc, mng kegng, nguyén Bu hieu qua hon, chi phi xr ly cudi duongong, chi phi lai bo cac
chat thai ran, nxgce thai, khi thai,

- Nang cao Hiu stt haat dong aia nha may;,

- Nang cao mic 6n dinh sin xuit va chit luong sin pham,

~+ Giam sr dung tai nguyén thién nhién thdng qua camnlphap thu bi va tai sr dung
chat thai,

- T&i sr dung cac ban thanh pi co gia ti,

- Cai thién mai trrong 1am vic ¢ lién quanién sic khas va an toan ladong cho cong
nhan,

- Giam 6 nhém,

- Tao nén 1 hinkinh ©t hon & doanh nghip, nang cao tinh linh kibva kh ning anh
tranh @ia doanh ngliép

- Chép hanh ét hon céc quidinh w méi tnrong, gitip cac nganh cdng nghixuat khau
dapung dugc cac tiéu chan quwc t€ vé moi trrong,

- Tiép cn tai chinh d dang fon,

- Nang cao Hiu biét vé qua trinh #n xuat, cac chi phi, cacan dé vé moi trong trong
ndi b doanh nghéip va nang cao rdim thic, tinh thin trach nhem caa cong nhan thong qua
su tham gia tguec tiep aia hp vao qua trinh tinc hien SXSH.

SXSH va phéat tén bén vieng

SXSH c6 th giam thiéu hay lai bo nhu du can Bing gita phat trén kinh € va moi
truong. Hén nay, SXSHdic biét quan tong déi véi cac nrgc dang trén cortuong chuygn
dich @ ciu kinh €. SXSH o ra @ hdi “budc nhiy vot” vuot qua cac cong nghcii dugc st
dung lau nay maan con tiéu én nhiu tién cho véc kiém soat 6 nlim do cac céng ngmay
gay ra. Nir vay c6 thé néi ring SXSH la mt trong nhitng céng a hd tro dic lyc nhit cho s
PTBV.

Bdng 1.2. Mjt b vi due SXSH giGp giii quyét cac vin dé mdi trwong

Van dé moi treong | Giai phap SXSH (Thio lugn trén bp)

Thay tf€ tit ca cac clit lam suy gim ting ozon Bng cac cht an
toan

Thay tr€ nhién léu hoa tlach king ning lrong mit troi

Bao ton ning lrong

Phat sinh cac dh| Thayddi cac day chugn sin xuit va nguyén Bu

thai ran va chit thai | Mua cac $n prim ma cdng nghsan xuit ra chang 4o ra it chit
nguy hai. thai nguy hai hon va khdng cha cac cht doc

Suy gim ting ozon

No6ng |én toan au




VAn dé méi treong

Giai phap SXSH (Thdo lugn trén bp)

Mua cac én phim keén

Mua cac én phim itdoc

Téi ar dung cac én phim

Yéu ciu dung it bao goi chais prim

Mua acid

Str dung than sch (c6 hamdong kru huynh thip) cho cac nh:
maydién
Sir dung cac ngbin ning hrong tai ho duoc

1S4

Suwong mu quang ho

Sir dung 6 t6 cly bangdién hay cac nhiéndu thay tk¢
A Thay thé cac an phim tao ra nhéu chit hiu oo dé bay hvi nhu

kep Xt toc, 9n, binh nréc hoa,...

Tai liéu doc thém chrong 1
1.1. INFOTERRA V&t Nam. Sin xuit sech. Tong luan, $ 10-2001 (164) (Bn

photocopy)

1.2. Céc baifoc thém @ cong ngk sach (Xem céc badoc thém éa chrong 1)



Chwong 2

PHUONG PHAP LUAN PANH GIA SXSH

2.1. TONG QUAN

Dé &p ding dugc SXSH @én phii c6 phan tich it cAch chi #t vé trinh tr van hanh éa
qua trinh 8n xuit ciing nhr thiét bi san xuit hay con gi 1a danh gia ¢ SXSH (Cleaner
Production Assessment: CPA)anh gia SXSH la #t cong @ hé théng c6 tié gilp nhin ra
viéc ar dung nguy@n Bu khéng héu qua, viéc quin |y chit thai kém, va cécti ro vé bénh
nghé nghiép bing cach 4p trung chi y vao cac khiarth méi trong va cac tadong aia cac
qua trinh &n xuat cdng nghdp.

Hién nay, c6 mt sd thuat ngir twong duong hién dangdugc sr dung dé thé hién phrong
phap ldin SXSH nhr: Kiém toan gim thiéu chit thai (Waste Minimization Audit)panh gia
giam thiéu chit thai (Waste Minimization Assessment)ubhg din phong nga 6 nhém
(Pollution Prevention Guide),..

D4 c6 nhéu cim nang, krxéng cin danh gia SXSH i cac mic do chi tiét khac nhau
duoc dé xuat va ap ang i cac H chac qubc &, quoc gia va o so nghién ¢u. Tuy nhién, it
ca déu c6é chung y ndla: 6 1a "conduong” dé dén SXSH; y trong va khai nim oo ban 1a
hau nhr gidng nhau. xéi day la ndt s vi du vé cac @m nang, kxong din dugc s dung pho
bien:

(1). Panh gia o hoi giam thiéu chit thai, US EPA 1988.(Waste Minimization
Opportunity Assessment, US EPA 1988)

(2). Huéng din phong nga 6 nhém, US. EPA 1992(Facility Pollution Prevention
Guide, US. EPA 1992)

(3). Tai lieu huéng din cho cac Trung tdm Qu gia SXSH - @m nangdanh gia
SXSH. (Bin thao) UNEP/UNIDO 1995(Guidance Material for the UNEP/UNIDO National
Cleaner Production Centres. Cleaner Production Assgent Manual. Draft 1995)

(4). Cam nang PREPARE cho phongtragchit thai va phat thi. Bo Kinh t¢ Ha Lan
1991. (PREPARE Manual for the Prevention of Waste andsdimnis, Dutch Ministry of Economic
Affairs 1991)

(5). Cam nang kém toan va gim thicu cac chit thai va phat thi cong nghép. Béo cao
ky thuat so 7, UNEP/UNIDO 1991 (Audit and Reduction Manual for Industrial Emisson
and Waste, Technical Report Series No 7, UNEP/UNIT301)

(6). Quy trinh kém toan cht thai DESIRE. UB Ning suit Quic gia An Po, 1994,
(DESIRE Procedure for waste audit. India NPC, 1994)

Nhin chung, cacém nang-lxong din tuy khac nhau & thuat ngir, do dai ngin, noi
dung @ thé nhung c6 cung yuong chinh: tong quan toan b quy trinh gn xuit cia 1 nha
may dé nhin ra nhing chj, nhing congdogn co6 the |am giim duwroc ¢ tiéu thy tai nguyeén,
cac nguyén Hu déc hai va sr phéat sinh cht thdi.

Hinh 2.1 gii thiéu quy trinhkiém toan giam thiéu chat thai DESIRE.
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Giai doan 1: Khéi dong
= Nhiém w 1: Thanh #p nhém kém toan gim thiéu chit thai
= Nhigm w 2: Liét ké cac congoan cia qué trinh an xuit
= Nhiém w 3: Xacdinh va cln ra cac céngoan gay lang phi

Giai doan 2: Phan tich cac congloan
= Nhiém w 4: Chuin bi so 6 dong @a qua trinh
= Nhiém w 5: Lap can ling \at chit va riing luong
= Nhiém w 6: Xacdinh chi phi cho cac dongah
= Nhiém w 7: Thim dinh qua trinkié xacdinh nguy&n nhan sinh raéth
thai

Giai doan 3: Pé xuét cac ar hdi giam thiéu chit thai
= Nhiém w 8 Xay drng cac o hoi giam thiéu chit thai
* Nhiém w 9: Lva chon cac o hoi cé thé thuc hien dugc

Giai doan 4: Lwa chon cac giii phap giam thiéu chat thai
= Nhiém w 10: Banh gia tinh ki thi vé ky thuat
= Nhiém w 11: Danh gia tinh ki thi vé kinh €
= Nhiém w 12 Banh gia khiaanh méi trong
= Nhiégm w 13 Lua clon giai phap ¢ thuc hién

Giai doan 5 : Thuc hién cac gii phap giam thiéu chét thai
» Nhiém w 14 Chuan bi thuc hién
= Nhiém w 15 Thyc hién giai phap gim thiéu chit thai
= Nhiém w 16 Giam sat valanh gia Kt qua

Giai doan 6: Duy tri giam thiéu chat thai
= Nhi¢gm w 17: Duy tri c&c gii phap gim thiéu chit thai
= Nhiém w 18 Xacdinh va clon ra cac congoan gay lang phi i

Hinh 2.1. S d6 cac bréc kiém toan giim thiéu chdt thdi DESIRE
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2.2. QUY TRINH PANH GIA SXSH

Céc tai liéu huéng dan danh gia SXSH hién nay cua Viét Nam co ban la dwa trén quy trinh
DESIRE(hinh 2.1) c6 mét so diéu chinh ¢ cac budc trong giai doan 1 va 2 (xemhinh 2.2).

Nim 1993,Uy ban Ning sit quc giaAn Do thuc hién dr &n "Trinh d&n giam chit thai
tai cac nganh cong ngip nh" (DESIRE = Desmontration in Small Industries ofdReing
Waste). Quy trinh kim toan cht thai ¢ dugc phét trén trong khuén ké Du an vada duoc ap
dung 16Nng rai.

Can luu y ring trong céac taidu, déi khi phrong phéap lan danh gia SXSHiugc thé hién
s6 nhiém wu haic tén @i cac nhém vy d6 khéng hoan toan @ng nhau. Tuy nhién, img khac
biét nay khénginh hréng i tong thé phrong phap va nguyéid thee hién danh gia SXSH.

Budc 1: Khéi dong
= Nhiégm w 1: Thanh p nhomdanh gia SXSH
= Nhiém w 2: Phan tich cac congioan va xac dinh lang phi

Budc 2: Phan tich cac céngloan
= Nhiégm w 3: Chuén bi so d6 quy trinh
= Nhiém w 4: Can ingnguyén liéu, ning hrong va cau tir
= Nhiém w 5: Xacdinh céc tinh chat dong thi
= Nhiém w 6: Xacdinhchi phi dong thai
= Nhiém w 7: Xacdinh nguyén nhan sinh raithhai

Buéc 3: Pé xuét cacgiai phap SXSH
»  Nhiém w 8 Dé xuit cac © hoi SXSH
= Nhiém w 9: Lua chon cacco hdi co th thuc hién duoc

Budc 4: Lwa chon cac gii phap SXSH
= Nhiém w 10 Banh gia tinh ki thi vé ky thuat
= Nhiém w 11: Danh gia tinh ki thi vé kinh €
* Nhiém w 12 Banh gi4 khiaanh mai twong
=  Nhiém w 12 Lua cton qiai phar s€ thuc hién

Bude 5 : Thuc hién céac giai phap SXSH
»  Nhiém w 14 Chuan bi thuc hién
= Nhiégm w 15 Thuc hién giai phap SXSH
= Nhiém w 16 Giam sét vatanh gia kt qua

Buée 6: Duy tri SXSH
= Nhiégm w 17: Duy tri cac gii phap ghim SXSH
= Nhiém w 1& Xacdinh \a clon ra cac cOndoan aav ana phi réi

Hinh 2.2. S dé ddinh gia SXSH ¢ Viét Nam.
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2.2.1. Giaidoan 1 - Khéi dong

Muc dich aia giaidoan nay |a 4p ké hoach vachuan bi cho danh gia SXSH.

Nhi¢m v 1: Thanh Iap nhom SXSH

— Thanh phn dién hinh @a mjt nhém cdng tac SXSH nén baéngdai dién cia:

= Cép lanh dao doanh ngldip (Ban Giamibc coéng ty, nha may),

= Cac IH phan sin xuit (xi nghép, phan xéng),

» Bo phan tai chinh, 4t tu, bd phan ky thuat,

= Céc chuyén gia SXSH (tly yéaw; co tle moi cac chuyén gia SXSH bén ngoai).

- Quy mé va thanh pin cia nhém cong tac phioh Vi co ciu t chic aia doanh
nghip.

~ Can phii c6 mjt nhém tirong dé diéu phoi toan b chuong trinh kém toan va cac
hoat dong dn thict khac.

~ Mbi thanh vién trong nhém cong tak diroc chi dinh mbt nhiém vy cy thé, nhung ©
chixc aia nhdm cang linh kb cang 6t dé viéc traodoi thdong tindugc e dang.

— Nhém cong tac ph dé ra duoc cac mic tiéudinh hwng lau dai cho akong trinh
SXSH.binh ra bt cac nuc tiéu € giup ép trung  luc va xay ang duoc ar dong long. Cac
muc tiéu phii phu hyp véi chinh sachita doanh ngldp, cé tinh hin thyc.

Nhiém wu 2: Phan tich cac congdoan va xac dinh lang phi

Phdén tich cdc cong doan

— Can tdng quanit ca cac congtoan bao gm sin xut, van chuyén, ko quan,...

— Chu ydic biét dén cac hat dong theo chu ¥, vi du cac qua trinh lamash, ...

— Thu thip $ liéu dé xacdinhdinh mrc (cong sét, tiéu thu nguyén Bu, nréc, NLwrong,...)

Xacdinh va chpn ra cic conglogn gay lang phi

~ O nhigm w ndy, nhém cong tac khondnodi vao chi tét ma phii 7anh gia din rong tat
ca cac congioan aia qua trinh & xuat vé lueong chit thai, mac d6 tacdong dén maoi trong, cac

co hoi SXSH dr k[én, cac ¢i ich dr dodn,... Niing danh gia nhr vay la hiu ichdé dat trong tam
vao nt hay ndt 6 congdoan sin xuat £ phan tich chi ét hon.

— O buéc nay, véc tinh toan cadinh mic (benchmark) 134t can thiét nhu:

Tiéu thy nguyén léu: tan nguyén Bu/tin sin phim
Tiéu thy nang hrong: kWh/tin sin phim

Tiéu tha nuéc: m° nudcltan sin phim
Luong nréc thai: m° nude thailtdn sin phim
Luong phat thi khi: kg/tin sin phim,...

= Cacdinh mrc thuduoc khi so sanhasbd voi cac cong ty khac vasév cong nglé t6t
nhat hién co (BAT = Best Available Technology§ sho phéprdc tinh tem ning SXSH.

— CAc tiéu chi xadinh trong tam kém toan:

=  Gay 6 nhém ning @inh mic nude thai/phat thii cao),
= Tén thit nguyén leucao, 6n thit hda clat,
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=  DBinh mxc tiéu thu nguyén léu/nang hrong cao,

= C6 sr dung cac hoa ch doc hai,
=  Puoc lya chon boi da $ cac thanh vién trong nhém SXSH.

2.2.2. Giaidoan 2 - Phan tich cac congoan

Nhigm v 3: Chuin bi sy @6 dong aia qué trinh san xuit

— Lap ra nmdt so d6 dong géi thiéu cac congloan cia qué trinhda hra chon (trong tam
kiém toan) nim xacdinh #t ca cac congloan va ngén gay ra cht thai. So d6 nay @n liét
ké va md 4 dong vao - dong rddi véi tirng congdoan. Viéc thiét 1ap s @6 chinh xac thong
khéng &, nhrng lai 1a nhiém wu rit quan tong quyét dinh dén ar théng siét cia qué trinh.

- Trong hinh 2.3 méatmot khudn miu dién hinh cho s dd dong @a qua trinh &n

XUAL.

Dong vao
(Input)

Nguyén léu:

|

R — | A
Congdogn 1
—>
—
.| Congdogn 2
—>
v
—> ~
.| CoOngdogn n
_—

Khach hang

Dong ra
(Output)

Nuace thai ......... m
Cé4c thanh pin:

Phat thi.......... kg
— | Nhiét thai ....... kW

Chat thai ran:

Hinh 2.3. Mdu dién hinh aia mgt so' dé dong qua trinh gn xudt

Hinh 2.4. cho vi d v& mot so d6 cdng ngki cu thé - s d6 cong ngh thuoe da.
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Na,COs, H;O, chit
di¢t khuan

Voi, NaS, O

Lactic acid, NHCI,
H,O

Mudi, H,SO,, H,0O

Cry(SQy)s, Syntan, mf:ili,
HCOONa, NaCOs, cit
chong vi khian

Dich chét tannin,
syntan, ct mau,
(HCOO0)2Ca, TiO2,
dau, keo, H20

Chét lam béng B
mat

Da
(u6p mwi bao quan)

Ngam, fra hoi twoi | —— »
—— L oai bo I6ng, ngam vai
—>
v
Nao thit va x —
— | Khirvoi, lam mgm |
—
——— Lamp (ngdm acid)—
A\ 4
Thuoc da -
_ A 4
Ep nréc
A\ 4
Bao |
A 4
Thudc lai, nhudbm
—— N~ A —>
va an dau
. A\ 4
Say, xénmép  |—»
va phan lai
A\ 4
- Hoan it | >

Da thanh phim

NT chira byi ban,

muol

H,S
NT cé tinh kém, chra
l6ng, hii, mudi hiru oo,
vOi, NaS

Thit va da éo

NH;
NT c6 tinh kém

NT acid Ioang, cha

muol

NT co6 tinh acic
chra Cr*, syntar

|, Dichép

Manh da bao da Cr

NT c6 tinh acid, ciha
Cr3+, dch chét tannin,
syntan, cht mau, clit

béo

M4au da xén cha Cr

Hoi dung méi

— Nrg’yc thaii,
— > Chtthairan

Hinh 2.4. S @6 dong qué trinh thiéc da
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Nhigm w 4: Can bang vat chit va niang hrong

~ Cén Hing vat chit va ning lrong la @n thiét dé dinh lrong sy d6 dong va nain ra cac
ton that cling nhr chat thai trong qua trinh & xuat. Ngoai ra, can dng vat chit con sr dung
dé giam sat \@c thuc hign cac gii phap SXSH sau nay.

— Can lng vat chit (CBVC) ¢0 tté la: can ing cho toan & hé thong hay can #ng cho
ting céngdoan thim chi tng thiét bi; can king cho ft ca vat chit hay can bng cho ting
thanh pln nguyén ku (vi di nhr can king nréc trong cdng nglép gidy, can ling diu trong
céng nghép diu o, can king crom trong cdng ngép thwe da). Tuy nhién, CBVCaésdé
dang lon, c6 y ngha hon va chinh xac dn khi nédugc thec hién cho trng khu wre, cac hat
dong hay cac qua trinkus xuit riéng bét. Dua trén niing @ sd nay, CBVC @a toan  nha
may € dugc xay drng nén.

— Pé thiét 1ap can Bing vat chit va ning hrong, cac ngin $ liéu sau 1a an thiét:
= B40 CAO &N XUAt

= C4c bdo cdo mua vao va ban ra

» B4o cao tadong mai tirong

= Cacdo dac tryc tiép tai chd.

— Nhitng diéu cn leu y khi Ap can Bing vat chit va ning rong:

= CAc $ liéu doi hoi phai c6dé tin ciy, d6 chinh xac va tinai dién.

= Khong dugc bo sot Hit ky dong thi quan tong nao nix phat thi khi, sin phim

Phii kiém tra tinh tidng nHit cua caodon vi do sr dung

Nguyén IBu cangdit vadoc hai, can king cang phi chinh xac

Kiém tra chéo c6 thgitp tim ra nkingdiém mau thén.

Trong trong hop khodng tié do duoc, hayudc tinh mdt cach chinh xéac ri

~ Du6i day 1a 2 vi @ don gian V& can ting vat chat cho toan b qua trinh &n xuat va
cho not thiét bi. Cac vi a twong tr va chi tét st dugc dé cap trong clrong 3 va baidp.

Vi du 2.1. Can lang it chdt cho toan I qua trinh sin xudt 1 kg xi ming:

Phat thii: CO,: 600 g (404 git nguyén lgu, 196 gir nung)
N, :1566 g
0,:262¢g
H,0 : 169 g +d6 4m nguyén ku

T T T T Tkhﬁngkhi

1150g nguyén éu |
63 g nhién Kku N 7509 N 1000 g xi ning
984 g khong ki {nd ) » Nghien ——
; , (khd) clinker
+ do am nguyén ku
I
T thqch cao khong khi
1050 g khang khi 250 9] chatdon

xi 16
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Vi du 2.2. Can lang Vit chdt trén 100 it bia ga mét nha may bia tiéu th it dign va
Nuwoc

Khi thai: chra tinhdugc

Bia dong chai: 100 L
Nudc: 500 L

Nha may bia tiéu I
Malt/Phy gia: 15 kg —» thu it nang lwgng — Ba bia: 14 kg
va nhién li¢u
bia) ’
- Nudc thai: 350 L
pien- 12w NI, 50D trong e i
0.8 kg
Vi du 2.3. Can lang ning lweng aia néi hoi
Buc xa ra bén ngoai khéi
17,144 kcal 309,222 kcal
Nudsc A A
161.280 kcal : :
— - Hol
27 Geal 4T/h 2.526.720
—_—> —>
binh ky xa day 8.064 kcal
1 Gceal = 10cal S—

Nding krong cung dp: 2.861.280 kcal

Nang krong hru ich: 2.526.720 kcal

Ton thit ning hrong: 334.430 kcal ~ hiéu suit noi hoi: 88,3% = ton that 11,7%
»* Nhiém w 5: Xac dinh cac dic tinh dong thai

— Viéc xacdinh tinh clﬁt cac dong thi s& glup tadanh giaduoc tai luong 6 nhém di
vao moi torong va ¢ s phat thi riéng. Biéu nay § gilp xacdinh dugc chi ph| Xr ly
va thai bo. Can phii theo di cac dong #h da duoc xacdinh; saudd cé thé ldy miu va
cac théng & khac nhaudé phan tich trong phong thi nghi.

— Néu cong ty khdng c6 phong thi nghi riéng thi c6 th ldy mau r6i gui di phan tich
tai cac phong xét ngm khac.

» Nhi¢m vu 6: Xac dinh chi phi dong thai

- Mét wdc tinh & bo c6 the tién hanh Bng cach tinh toan chi phi nguyéadiva cac
san pham trung gian rit theo dong thi (vi du mat mat i trong gin xuit gidy va ot gidy).
Phan tich chi &t hon c6 tié tim ra chi phi B sung @a nguyén Bu tao ra chat thai, chi phi
cua $in pham ram trong cht thai, chi phi thii bo chit thai, thué chit thai,... Vi du: cac mic
chi phi cho méc thai trong sin xuat gidy:

Thanh plan Co so tinh toan
Héa chit ndu bot con dr gia mua héa dh
Mat mat i gia i trung gian
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Mat mat nhét gia ring lrong (tinh tr gia ti calo)
Luong nréc gia mréc
Luong COD chi phi & ly va thai bo (néu co)

= Viéc xacdinh chi phi cho dong i hay bn that gidp o ra khi nang xp hang cac
van d& theo am mac kinh € va ch ra dn dau tr bao nhiéudé giai quyét hay gim nhe van
dé.

= Nhigm w 7: Xac dinh nguyén nhan sinh ra clt thai

— Muyc dich aia nhém wu nay la qua phan tich tim ra cac nguyén nhao th hayan
gay ra cacdn that va tr do co tre dé xuat cac © hoi tot nhat cho cac an deé thuc €

Khéng @n phan tich nguyén nhéibi véi cac \in dé da cé gii phap ngay va Bu qué.

— Pé tim ra nguyén nhanie dit ra cac caudi “T ai sao...?”, vi d:

% Tai sao bn tai dong chit thai nay?

% Tai sao tiéu th nguyén Iéu, hoa cht va ring krong cao nkr vay?

% Tai sao clat thai duoc tao ra nhéu ? ...

Tinh trng ala

Lvachon | thiét bi? _| Thict ke va
céng ngk? [~ - 7|bo tri thiet bi?
5 TR a
uo 23 \v/)- > . 2
nguyén 1Bu vao? phai vi: sin pham?
J
Ke haach guin y Van hanh v
valtethong | K¥ ning aia > bio drsna?
thong tin? cong nhan? 9

2.2.3. Giaidoan 3 - Pé xuét giai phap SXSH
= Nhigm we 8: Pé cuit cac @ hoi SXSH
— Cac © hdi SXSHdugc dua ra trén ¢ 0.
% Sy dong ndo, Kn thic va tinh sangab aia cac thanh vién trong nhom,

< Tranh thi y kién tir cAc c& nhan bén ngoai nhémaiglam viéc ¢ cac day chugn
tuong tr, cac nha cungap thiét bi, cac K su tu van,...),

% Khao séat cong nghva thu thp théng tin ¢ cacdinh mic tr cdc © & & nudc
ngoai.

— Phan lai cac @ hoi SXSH cho ndi qua trinh/dong thi vao cac nhom:

(1). Thay ti& nguyén léu (5). Thayddi cong nglé

(2). Quan ly noi vi tét hon (6). Thu i va tuin hoan 4i chd
(3). Kiém soét qué trintbt hon (7). Sin xuat san pham phy hitu ich
(4). Gii tién thiét bi (8). Gai tién sin ptim
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Nhiém w 9: L wa chon cac @ hdi SXSH co thé thuc hién dwoc

— Cac o hoi SXSHd¢ ra ¢ trénduoc sang éc dé loai di cac tuong hyp khong thre t.
Qué trinh lai b phai don gian, nhanh va&hiéu, throng ch can dinh tinh.

— Cac o hoi s¢ dugc phan chia thanh:
% Co hoi kha thi thay r8, c6 tte thuc hién ngay,
< Co hoi khdng khi thi thiy rd, laai bo ngay,
% Céac © hoi con ki - s8 dugc nghién éu tinh kh thi chi tiét hon.
2.2.4. Giaidoan 4 - Lwa chgn giai phap SXSH
= Nhi¢gm we 10 Panh gia tinh kha thi vé k¥ thuat

— P& thyc hién nhiém wu nay, @n phii danh gia taeiong aia ay hoi SXSH dr kién dén
qua trinh 8n xuat, sin pham, ¢ do san xuat, do an toan,... Ngoai rajfing cn phai liét ké ra
nhitng thaydoi ky thuat dé thuc hién co hdi SXSH nay.

— Danh muc cac yu t6 ki thuat dé danh gia:

< Chit luong sin ptam

< Cobng sat

% Y@&u du \é dién tich

< Thoi gian ngrng Sin xuit dé lap dat

< Tinh tong thich i cac thét bi dang dung
% Céc yéu au Vé van hanh va ko dudng

< Nhu cu huin luyén ky thuat

<  Khia anh an toan vai khoe ngté nghiép
= Nhigm w 11: Panh gia tinh khi thi vé kinh té

= Déi véi cac doanh nghip vira va ni, tinh khi thi vé kinh £ 1a thong 6 quan tong
nhat dé danh gia cacehoi SXSH. Gin uu tién tirdc hét cac o hoi cd chi phi thp.
— CAc cong Vic cn lam:

< Thuthip 9 lidu Vé:

+ Céc chi phidau tu (thiét bi, xay dg/ Ep dat, huan luyén/dao ko, khsi dong, ngmg
san xuat,...)

+ Chi phi\in hanh

+ Cac khan tiét kiém/thu bi (vé tiéu thy nguyén Igu, cdng laadong, tiéu t ning
lugng/nrée, ban caca pham,...)

% Lua chon céac tiéu chdanh gia ¢ kinh #: duoc dé cap dén sau.
%  Tinh toan kinhé.

V¢ tiéu chidanh gia:

— Trudc hét can lam quen @i khai niém dong tén (cash flow)qua cac vi d sau:
Vi du 1 v dong tén:
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