NANG CAO CONG TAC VAN HANH & BAO DUONG CAC
CONG TRINH XU’ LY NU'O'C THAI TAI HA NOI, JICA
Béo cao cudi ky Phu luc

Phuluc 5 Giao trinh cho khéa dao tao

1. Van hanh va bao dwéng co ban
2. Bac trwng clia cong tac thoat nwéc va xt&r ly nwéc thai
3. Bao dwdng may moc tai tram bom va tram x& ly nwéc thai

4. Quan ly chat lwong nwdc
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Bai giang s6: 01

Nguyén tac co ban ctia Van hanh va Bao duédng (So thao)

Ban sb 1

CONG TY THOAT NUOC HA NOI
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Muc luc

Gioi thiéu

1. Quan ly cong trinh hiéu qua
2. Hé théng thuc hién

3. Van hanh

4. Bdo duéng va quan ly éng
5. Thu mua vat tw

6. Tham quan tai tram x& ly nwéc thai
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Gi&i thiéu

Hau hét k¥ thuat bao dudng cho cc cong trinh thoat nudc duge xay dung trén nén tang kinh
nghiém. Do d6, Phuong phap van hanh va bao dudng phi hop phai yéu ciu co sy trg giup
cua cac chuyén gia trong khu virc bao gdm céac chuyén gia vé ky thuat co khi, dién, sinh hoc,
héa hoc, thity luc, v.v. Trong cong nghé xir Iy nude thai, mot sb su cb c6 thé xay ra do sy két
hop phtic tap cta rat nhiéu cac yéu t6 nhu dic diém ngudn nuéc dau vao, kich thudc, cdu
tric clia cac cong trinh xir Iy ciing nhu mit bang cia nha may. Tham chi khi bién phap xir ly
su ¢6 tai tram nay thi pht hgp nhung ciing khong dam bao dugc nd c¢6 hiéu qua tai cc tram
khac. Trong nhiéu trudng hop, mdi tram xir ly nude thai can phai dinh hinh cho minh mét
chuong trinh bao dudng bang cach tham khio cac chuong trinh bao dudng & cac tram xir ly
khac. Nhin chung, c¢6 thé khang dinh ring cic chuong trinh bao dudng phi hop da dugc phat

trién thong qua cong tac chay thir tai cac tram xtr Iy.

bé cap dén linh vuc trén, d6i véi cac nude co ké hoach xdy dung cac cong trinh thoat nudc,
cach nhanh nhét dé dat t&i trinh d6 cong nghé 1a dé cir cac k¥ su toi cac nha may xu Iy nude
thai da dugc xay dung va van hanh dé hoc hoi kinh nghiém cua nhiing nguoi di trudc. Day

cling 1a cach nhanh nhit dé chuyén tir budc xdy dung sang budc van hanh va bao dudng.

Trong khi hoc héi van hanh dy 4n thi van hanh thoat nudc yéu cau qua trinh bao dudng 6n
dinh lau dai. Piéu nay c6 nghia 1a rat can thiét dé 1ap nén ké hoach cho muc dich trén. Sau
d6, mot didu rat quan trong nita 13 phd bién céac kién thirc co ban cho ngudi sir dung dé c6 ké
hoach thu phi thoat nudc, van hanh bao dudng va té chirc cac sy kién truyén thong dé dam

bao tinh bén viing.

Xét dén yéu t6 tham gia cua tu nhan, can phai khuyén khich cac doanh nghiép c6 tiém nang.
Pé dat dugc van dé nay, quan trong 12 phai mé rong pham vi iy thac cang nhiéu cang tot dé
cung cdp cho ngudi nhan uy thac cac chimg nhan chic chin doc 1ap dé ho c6 thé van hanh
cong trinh mot cach c6 hiéu qua. Mit khac, bén uy thic can phai xdy dung mot hé thong

kiém tra van hanh chi tiét.
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Nhu di chi ra & H.1.1, quan ly cong trinh x@t ly nudc thai dugc chia thanh giai doan van

hanh va bao dudng. Hon nita con c6 cac nhiém vy ho trg quan trong khac d6 1a thu mua vat

tu va moi truong.

1.1.1

Van hanh

Str dung céc tién nghi phat trién thong qua cong tac van hanh bao dudng dé diéu
khién van hanh cac cong trinh tudn theo yéu cau chat luong nudc. Phai dam bao dé
dat duogc chét luong nudce yéu cau cting nhu sy phan Gng on dinh va lién tuc cho su
thay d6i bat thuong trong khi van hanh

Bao dudng

Dé ban giao cac cong trinh cho phong van hanh trong diéu kién tot nhét, phong van
hanh phai thuc hién viéc kiém tra va bao dudng cac cong trinh, bén canh d6 phong
nay con can phai c6 ning luc vé cong nghé va kg thuat ciing nhu sy dang tin cay.
Thu mua vat tw

Quan ly kiém ké trong thoi gian dai vé vat tu tiéu thy va thay thé dé hd tro tinh lién
tuc trong bao dudng cong trinh. Can phai cé hé thong quan ly bang so sach.

Cac chu y khac

Phu xanh va vé sinh cic cong trinh xir 1y nudc thai ciing can phai tinh dén trong

cong tac van hanh vi né lién quan dén cac van dé 6 nhiém moi trudong.
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Bao dudng va quan ly tram xir ly nude thai dugce chia thanh 3 muyc 16n: Van hanh va bao
dudng, duy tu nha tram va quan 1y chat luong nudc. Nha tram yéu cdu phai duoc bao dudng
dé co thé thuc hién dugc 100% cac chirc ning, ca ngdy va dém. Binh thuong thi nhiém vu
bao dudng dugc thuc hién rat it, ngoai trr nhiém vy van hanh nha tram 1a phai tién hanh

suot dém, con lai nhi€ém vy véan hanh va bao dudng chinh dugc thyc hién vao ban ngay.

Inapsclicn
Inspaction Ahpomily realmant
Doally waork & bransfer

= Dparation
Menitering

Cparation &
Maintanance & |— maintenanea — T _E Cemirol and oparation
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H.1.2 Coéng tac van hanh va bao dwéng
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2. Hé thong thwc hién
Ké hoach nhan sy dé quan ly cong trinh xir Iy ¢6 thé phu thudc rt nhidu vao cong suat
nha mdy, cdu hinh nha mdy va mirc d6 tu dong. Thong thudng cong nghé ty dong dang
phat trién mot cach dang ké, do d6 nhan sy quan ly nha may ciing vi thé ma c6 xu thé
giam dan. Tuy nhién van cin phai c6 chuyén gia dé quan 1y nha may dic biét cac ky su
sau day phai dugc bd tri dé 1am viéc:
® K§suco
® K¥ su dién
® Ky su hé thong
® Ky su quan ly chit luong nudc
Phu thudc vao tdm c& ciia nha may, mot k§ su cod thé dam nhiém dwgc nhiéu nhiém vu vén
hanh k¥ thuat hodc van hanh nhiéu nha may xir ly nudc thai. Phan trinh bay duéi day 1a sy

tuong quan giita tam cd cua cong trinh x1r ly va so lugng nhén vién lam viéc tai do6

SL nwéc sau x ly tinh theo dau nguoi (malngu’(‘yi-ngéy)

Cong suat xtr ly va San lwong nwéc sau xtv ly tinh theo dau
ngwi (Quy trinh bun hoat tinh thwéong)

8,000

7,000
6,000
5,000
4,000

3,000
y = 16.75x> 4

2,000 )
R" =0.7662
1,000
0
0 50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000

Cong suét xr ly (m*/day)

H.2.1 Céng suat xtr ly va san lwong nwéc sau xiv ly tinh theo dau ngwoi

Pay 1a vi du cho viéc bd tri nhan sy quan 1y nha tram trong cong tac van hanh va bao dudng

cua mot tram.
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3. Van hanh

Quan 1y van hanh dé dat duoc muc dich xtr 1y nuéc thai phi hop trong khi cong trinh

phai dugc sir dung & didu kién tdt thi phai thong qua cac hoat dong bao dudng.

3.1 Céac nhan tb diéu khién co ban cho x{ Iy vi sinh
Nhan t co ban cho xir ly vi sinh 14 ty 1€ F/M. Mac du viéc thuc hién co thé phu thudc
vao bién phap xu ly va cong sudt cta cic nha may nhung xtr 1y thong thuong van dat
duoc hi€u qua trur khi luong nudc thai dau vao qua cao. bé xu ly bi khi, hai nhan td co
ban duoc ap dung diéu khién 1a:
O Luong oxy- van hanh thiét bi hiém khi
O Biomass — van hanh thiét bj hut bun
Luu y: Bién phéap xir Iy nay khong chi duoc cong nhén 1a phu hop cho thanh phan hitu
co ma con ca Nitrat hoa.
3.2 Ké hoach van hanh
Hang muc quan trong nhét trong cong tic quan ly van hanh dé 1a ké hoach van hanh. H.5

Thong tin minh hoa cho cong tac thu thap thong tin dé lap ké hoach véan hanh.
Théng tin thoi

tiet Théng tin
cong trinh
- Ké hoach van
Théng tin chat hanh
lwvong nwéc
Thong tin thiét

Théng tin ké
6ng dan

H.3.1 Thu thap thong tin dé lap ké hoach van hanh

Théng tin dau vao

3.3 Van hanh va quan ly chat lvong nwéc
Nguoi van hanh thay ddi cac cai dit cho mdi thiét bj dé tuan theo cac diéu kién van
hanh d3 duoc 14p nén trong ké hoach van hanh. Ngudi quan ly chit lwong nudc
thuc hién phan tich chit luong nudc dé kiém tra dau ra sau thai. Pay 1a cong viée
lap di lap lai hang ngay. Bang 5 cung cap hang muc quan 1y cho mdi quy trinh va
nhitng gi ma chiing thé hién.

3.4 Xt ly bun
Quy trinh xtr Iy bun xtr Iy phan 16n cac chit 6 nhidm tap trung hay rac thai 6 nhidm
tr ngudn nude thai. Tat ca cac giai doan trong qua trinh nay lién quan dén quy
trinh xur ly vét ly va hoa hoc ngoai trir quy trinh ti€u thu bun, cac cong trinh xtr ly

khong c6 thiét bi xir ly on dinh (d6t chay, siy kho, v.v.) thi phai nhanh chong
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chuyén bun ra khoi nha may.

3.5 Bién phap ndi bd
Nha méy xur ly nude thai duge thiét ké dé xir Iy ngudn nude dau vao, ngudn nude
nay co thé duoc xu ly dat té1 100% tai trong thiét ké sau khi hoan tit viéc cai tién
cong trinh. Do d6 trong quy trinh cai tién cong trinh thi tai trong (chét lwong nudc
* khdi luong nude) trong cic nha may xtr Iy nude thai s& gia tang. Didu nay can
phai duoc kiém tra diéu kén van hanh va két hop tai trong ap dung cho cong trinh

xtr 1y sinh hoc bao gém quy trinh cho va thiét 1ap ciing nhu cong suét ciia chung.

4. Bao dwdng va Quan ly 6ng
4.1 Pc diém chung
Céc dng thu gom nudc thai va chay tdi cic tram xir ly nudc thai hodc ldy nude duge
bao gdm cic 6ng cong, hd ga, cic cira song, hd thu nude dau vao va cac khu vuce bén
ria.
Céc hé thong nay hinh thanh nén bd phan co ban cta hé thong thoat nude va quan hé
chit ch& v6i doi séng thuong ngay cua nguoi dan. Do d6, tinh trang thuc té cua cic
cong trinh phai duge ndm bat ddy du dé c6 thé tién hanh cac bién phap bao dudng va
quan ly phu hop.
4.2 Muc dich cla cong tac bao duwéng va quan ly cac 6ng cdng
Muc dich cta cong tac bao dudng va quan ly cac éng céng duoc liét ké nhu sau:
4.2.1) d&am bao cong suat dong chay,
4.2.2) bao vé€ cac cong trinh khéi hong hoc do cac cong trinh ki thuat do thi khac,
4.2.3) tranh tai nan xudt phat tir hong héc cua cong trinh,
4.2.4) tranh ro ri ngudn nude dau vao,
4.2.5) mo rdng cac dich vu thiét thuc cho cudc séng.
Dit c6 thé bi tich tu trong cac cong va gdy hong cong sau d6 co thé kéo dén tran cong,
bdc mui hodc lun duong trir khi cac dng cdng dugc bao dudng mot cach dung dan. Dé
trach cac truong hop trén xay ra, quan trong 1a chung ta phai kiém tra tit ca cac ngudn
nuédc ddu vao ¢ thé dan dén hong hoc cac chirc nang ciia tram bom va cac tram xir 1y
nuéc thai bang cach kiém tra va giam sat cac dng cong.
4.3 So thao vé codng tac bdo dwdng va quan ly
Cong tac quan ly va bao dudng truyén thong thuong duge tién hanh nhu 1a bién phap
dbi phé khi truong hop t6i té nhat da xay ra, vi du nhu dimg may do tai nan. Day khong
phai 1a bién phap dé phong tranh tai nan ma chi 1a bién phap ddi pho sau khi su ¢b. Tuy
nhién ké hoach bao dudng va quan ly tot 1a ké hoach bao gom ca bién phap duy tri sy
bao t6n cua cong trinh, didu nay chinh 1a muc dich cin phai dwa ra thao luan. Do vay

bao dudng va quan ly hé théng 1a dam bao cho cac cong trinh dugc van hanh mot cach
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an toan nhat, day 1a muc ti€u quan trong can phai dat duoc.

Cong tac van hanh va quan 1y chii yéu duoc bao gém trong cac yéu té sau, va néu chung ta
¢6 du dinh tiét hanh né thuong xuyén va hiéu qua, chiing ta nén b tri trude va cai thién
céc to chirc van hanh va bao dudng, ban giao cong trinh mot cach chinh xac dé dam bao
tinh lién tuc ctia cong viéc, ddy manh cong tac quan ly vé sinh va an toan dong thoi
dam bao su tuyén truyén thong tin hiéu qua ti cong ching.

4.3.1) Giam sat va nghién ctru

4.3.2) Don dep va nao vét

4.3.3) Stra chita cac bd phan

4.3.4) Po dac dé phong ngira thién tai va tai nan

4.3.5) Chi dan cac bo phan trudce khi xur 1y rac thai cong nghiép dé xa ra cac hé théng va
cong trinh thoat nudc

4.3.6) Kiém tra chit luong nudc tai cac diém ndi bao gdm ca cac quan xung quanh va

hé théng thoat nudce khu vuec.

4.4 Hwéng dan chung cho cong tac bao duwéng

T4t ca cac nhan vién tham gia vao cong tic bao dudng dng cong phai nhan biét thdu dao

r?mg cong tac bao dudng nén dugc tién hanh lién tuc va nhan dugc su hop tac cua

nhitng nguoi dan xung quanh cong trudng. Do d6, huéng dan chung cho cac cong nhan
tham gia vao cong tic bao dudng hé thong thoat nudc duoc liét ké nhu sau:

4.4.1)  Thuc hién kiém tra va giam sat theo ké hoach da datra .

4.42) Xay dung bién phap bao dudng bang cach dua ra quyén loi wu tién 13 dam bao
cho cong nhan an toan va suc khde. Pac biét chu y téi kho Oxy, khi gas nguy
hiém, gas dé chay va dong nudc.

4.43) Pé dat dugc su hiéu biét thau dao vé didu kién va chirc ning cua cac b phan
lién quan, ludn ludn phai van dung cac kién thirc va kinh nghiém dong thoi nd
luc hoc tap va phat trién cac cong nghé can thiét.

4.4.4) Pé co duoc sy hop tac cua ngudi dan ta phai cung cp day du thong tin cho ho
tor trudc. Pua ra duge cac bién phdp phu hop tranh xay ra tré ngai giao
thong, tiéng dn va béc mui. Thuc hién c6 hiéu qua khi nhan dugc sy hop tac
chit ché cua ddi tac cling nhu dam bao an toan cho nguoi ddn xung quanh.

4.4.5)  Cai dat hé thdng dam bao dua ra cac bién phap can thiét bit cir khi ndao co y
kién tir phia nguoi dan, hodc tai nan hodc trudng hop thuong vong xay ra.

4.4.6)  Phong bi cac truong hop khan cip bang cach sira chita, kiém tra va bao dudng

may méc, thiét bi, vat liéu.

4.47)  Hiéu biét day du vé luat phap va quy dinh lién quan dén cac hoat dong thudong
ngay.
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4.4.8) Pay nhanh su hiéu biét vé& dic diém khu vuc va xi hoi trong pham vi luat

phap théng qua cac hoat dong hang ngay.

4.5 Bang ky thoat nwéc cong cong

4.5.1) Chuén bi dang ky thoat nwéc cong cong
Luat thoat nude bat budc cong tac dang ky thoat nude cong cong phai duge chuin
bi, gidm sat va sir dung cho muc dich cta cong chung.
Can phai dang ky thoat nudc cong cong dé dam bao diéu khién phu hop va hiéu
biét chinh xac vé cac cong trinh thoat nudc, didu ndy déng vai trd quan trong vi
lién quan dén thong sb thuc hién bao dudng, cong tac ning cép, thuong thao voi
cac ddi tac cling nhu 14 bién phap ddi pho trong truong hop khan cap.
Ding ky can phai c¢6 bao céo, ban v& va cac hd so hd tro khac.

Cac bao cdo phai néu rd lich sir cua cong trinh thoat nudc, ki€u loai, hinh dang,

chét lugng ctua céng, hé ga, chiéu cao miat dit va khu vuc 1a“ip dat.

S

H.4.1 Dang ky thoat nwéc cong cdng
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Bang 4.1

Tén va Miéu ta cac Hang muc quan ly cho bién phap xd ly bun hoat

tinh
Tén quy trinh Hang muc quan ly Mo ta Sw cb c6 thé xay ra
Qua th?p: Van dé lang Bun lang tai bom can
dong hiru co

Murc thap

Qua cao: Pau ra cla

Hao mon bom chinh

Bé lang céat
, , Bun lang tai 6ng dan kénh
Tam ngwng nang Ghi dwoc lvong cat o ‘g 'I, g‘ - x x
s « Hao mon may cao can dau vao
cao muirc cat lang dong - —
Hao mon bom huat can dau vao
. . “ Phat sinh mui
X . . Thao cac mang chan - x - =
Mang chan Vé sinh 2 A Myc nuwdc tang trong bon nuwdc thai
dé vé sinh NN
dau vao
Bom can Mwc nwéc
. . A , Tham chi mwc nwéc
bieu chinh dap nuwéc X s A P O G .
Cen dau vao trong bon c6 | Van dé vé can bang lwu khi
di déng P 2
rat nhiéu
2z N Tai trong nwéc khu L £, 12 ALk L aa
Bé lang dau VUC Nang suat lang Bon hiéu khi c6 tai trong cao
vao Thoi gian duy tri Nang suét lang Bon hiéu khi c6 tai trong cao
May cao Hut bun Phan hiy bun l&ng
Tam ngwng hut N?ng suat Yan hanh Mé men xodn clia may cao
cla bom hut
L Khéi lwong va sw cb vé qua trinh
B& hidu khi FM Hut bun Nitrat hoa
Phan hay Oxy Théi khi Chéat lvong nudc xa thai
Didu chinh dap nuéc | Ham chi mue nuée
. an dau vao trong bon c6
di déng P .‘A
rat nhiéu
Tai trong nwéce khu N £, 1% Chét lwong nuéc sau thai
22 e Néang suat lang
Bé lang cudi Ve

Thoi gian str dung

Nang suét lang

Chét lwgng nwéc xa thai

May cao

Hat bun

Tam ngwng huat

Nang suét van hanh
clia bom hat

o TfJO’I gian du;: tri Dém vi khuin Chi phi
Bé kht trung Téap trung chat dw Coliform Vi pham luat
thira pham 1ug
Th&i gian duy tri Phan hay

Bé tap trung

Tai chat ran

Coéng suét tap trung

Bé tiéu hao
hiém khi

Ty 18 tiéu thy

Y té cho cbng tac van
hanh

Qua trinh kh&* nwéce

Khéi lwgng gas phat
sinh

Phuc hdi nang lvong

Mat d6 bun dau vao

Coéng suét tiéu hao

Cong trinh khtr
nuwdc

Thanh phan nwéc

Qua trinh khtr

Anh hwéng téi xa bun

Thém hoéa chét

Thé két tda

Chi phi

Hbi nwéc

Tap trung SS

Tap trung Nitrat héa

Tai dau vao
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5. Thu mua vat tw

Vat tu tiéu thu nhu dau nhon phuc vu cho cong tac bao dudng cac cong trinh, hoa chit 1am

sach va chit dong st dung dé khir bun phai duoc du trir trong kho trong bat ky thoi diém nao.

Tén kho qua muc thi rat ling phi nhung c6 thé lai thiéu vat tu trong truong hop khan cap.

Do d6, can phai duy tri bién phap kiém ké phu hop bang cach thiét 1ap cac sb tay va ghi lai

cac san luong da ti€u thu.

bic biét, tai cac cong trinh dugc gidi thi€u véi cac tinh ban thi quan ly ton kho phai duoc

cha y chuyén sau hon. Céc thong tin chi ra & Bang 6 1a cac hang muc vét tu phai dugc duy

tri theo céach tot nhét

Bang 5.1 Biéu mau dé quan ly kiém ké

. Parts Replacement] Delivery . Parsonin| Contact
Process |Equipment |apparatus Part No. Stock | Manufacturer Supplier
auip PP Name Frequency term PP Charge | Phone No.
012-345-
Impeller | TK-220 5 years 2 Company A | 3 months| Agency B| C.Dot 6789
Pretreatmen| Pumping Main ) 012-345-
t station Pump Bearing | BA—60 3 years 5 Company E | 2 months|Company F| G.Hop 6790
Gland 012-345-
. 100 2 month 10 | Company I | 2 weeks ency J [ Klo
Packing ¢ mpany Agency 4 6791
Hon nita, quan ly dau béi tron ciing dac biét quan trong. Thay the vat tu phu hop gitp diéu
khién cong trinh khong bi hao mon va duy tri nha may ¢ di€u kién kha quan trong thoi gian
dai. Phai cdp nhét lugng dau boi tron va vong bi sir dung trong nha may cang nhiéu cang tot.
H.5.2 1a vi du vé so theo doi dau boi tron
N N . Tan suat
Tén thibt bj Vi tri Ten | Vongbi | \idmtras | T4 | TS5 | T6 | T7 | T8 | To [T10| T [ T2 | Ta | T2 | T3
vong bi sO .
thang
PP 2z . ’ 6 thang 1
BO hat bui s6 1 Bé lang Lithium S62 1An O o]
B6 hat bui sb 1 Bé lang Lithium 862 6 “;2:9 ! o e}
Tach vang Be lang Lithium so2 6 "]Z:g ! e} o
Bom th?ét Bé lang Albania S6 2 3 théng 1 o o o o
nwéc so 5 lan
Bor‘n th?ét Bé lang Albania sé2 3 the;mg 1 o o o o
nwéc so 6 lan
chrﬁ th?ét Bé lang Albania sé2 3 th;a’ng 1 o o o o
nwdc so 7 lan
Bom thoat B& lang Albania S62 3thang 1 o o o o
nuwéce sO 8 lan
Mang cét Hydro Bé lang Lithium S6 2 Hang thang ©) (@) ©) (@) ©) (@) (@) ©) (@) @) o o

H.5.2 Vi du vé sb theo d6i dau boi tron
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6. Tham quan tai tram xw ly nw&c thai

Phan nay miéu td mdt ngay lam viéc dién hinh tai mot tram x{r ly nuwéc thai

Thoigian | Giam déc nha may| B6 phan bao duong | 3.7 St WoMS| Nhan vien van hanh
Nhan vién van hanh ca dém
8:15~8:30 Xac nhan néi dung nhiém vy
Xac nhan céng viéc . Chuén’ bi nbhét ky yé bao
trong ngay Chuatr:él;! m;u va cao héng ngay
8:30~9:00 Kiém tra dung cu va thay P Chuén bi cac hang
thé vat tw muc kiém tra x
= o
AL P . .|Pén cong trwdong £ x 2
Hop v&i bén Uy thac X % A .
9:00 C'é?c ban ngényh lién Hwéng dan tai cong trwdng Lay mau g’
uan) X .. . %
g Tudn tra giam sat S
Thay dbi van hanh do ) . 5
10:00 phong VéQ hanh chi Lam viéc tai cong tredong banh gia chat _(;5
. dén lwgng nwéc 2
12:00 >
13:00~13-10 Xac nhan cong viéc ctia budi chiéu
Thong nhat so liéu [Lam viéc fai cdng fredng | Ppanh gia chat 5 -
13:20~17:00] __ van hanh va chuén bj bo cao ong ey |1uan ra gidm st
17:00~17-15 Két thic budi hop/ bao cao va dam nhiém nhiém vu
17:15~8:15 /l/l Theo d&i ca dém
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Bai gidng S6 02

Phac thao vé Cong tac thoat nwac (So thao)
Ban so 1

CONG TY THOAT NUOC HA NOI
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NOI DUNG

Nhitng muc tiéu chinh ctia hé théng thoat nwéc & nhirng nhiém vu méi cho twong lai
. Sw truy&n bénh trong cac dong nwéc va nudc thai va cac bénh tat sinh ra tir nuwdc

. Tinh trang cdng tac thoat nuwéce tai Viét Nam

. Thoat nwéc ndi thi (Pon vi & nhiém)

. Lam thé nao dé nang cao cong tac thoat nwéc

. Céng tac thoat nuwdc va cac hoat dong truyén ba

A-129



1. Nhitng muc tiéu chinh ciia hé théng thoat nwéc va Nhiém vu méi trong

twong lai

Muc ti€u cua cong tac thodt nudc 1a nham déng gdp vao su phat trién dung dan cua doé thi va tang
cuong sy cai thién cac di€u kién vé sinh cong cong cling nhu gilt gin chat lugng nudc c6 19i trong
khoi lugng 16n ngudn nudc cong cong.

C6 4 muc ti€u co ban chinh ctia hé théng thoat nudc nhu sau:

1.1 Ngéan ngua lut 161

1.2 Bao vé moi truong xung quanh
® Loai bo 1ap tirc cac ngudn nude mua va nude thai
® Giir gin v€ sinh cong cong

1.3 Trang thiét bi cho cac nha vé sinh tw dong

1.4 Bao vé chit lugng ctia ngudn nudc cong cong

bé dap tng cac muc tiéu co ban trén, nhiing co s¢ thoat nudc sau day la can thiét.

1.1.1 Xi nghiép van tai nudc thai

® H¢ thong cdng ranh
1.1.2 Xi nghiép bom nudc
1.1.3 Xi nghiép xt ly thoat nudc

® Tram xur ly nudce thai

® Tram xur ly bun

H.1.1 Két ciu ciia hé thong thoat nwée (Hé théng hdn hop)
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2. Su truyén bénh trong cac dong nwéc va nwdc thai va cac bénh tat sinh ra
tr nwéc
Viéc giam thiéu con s6 bénh tat hién nay la rat quan trong. Biéu do dudi day cho théy s6 lugng
bénh nhan va su truyén bénh trong nudc va nudc thai trong lich sir tai Nhat Ban.
(X 1093)
30 1
I 0
I ¢+ | Patients of Water-borne infectious disease (%)
i 100
50
1870 1890 1900 1910 [ 1920 1930 1940 1950 1960 1970 1980 | 1990 0
|Diffusion of water system| | Diffusion of wastewater system |
3.  Tinh trang cong tiac thoat nwéce tai Viét Nam
Tai Viét Nam, c6 tit ca 5 tram xur ly nude thai. Hién nay, mot s6 tram dang trong ké hoach hoic
dang duoc xay dung.
Trong nam tai chinh 2010, nhitng tram xt Iy nudc thai dudi day da duoc di vao hoat dong;
Tén Thanh phé Cong suét Phuong phap xur ly
Tram XLNT Truc Bach Ha Noi 2,300m3/ngay Qua trinh xir ly A20
Tram XLNT Kim Lién Ha Néi 3,800m3/ngay Qua trinh xir Iy A20
Tram XLNTVan Tri Ha Noi 38,000m3/ngay Qua trinh xwr ly bun hoat tinh
Tram XLNT Vinh Hung Hb Chi Minh 141,000m3/ngay Qua trinh xtr ly bun hoat tinh
Tram XLNT Vinh Hung Hoa | H& Chi Minh 30,000m3/ngay Aerated Lagoon
4. Thoat nuwéc ndi thi (Pon vi 6 nhiem)

Trong trudng hop cua Nhat Ban, bang dudi ddy thé hién sb luong va chat lugng nudc thai cua mot
nguoi trong mot chu ky vong doi. Gia tri nay da trd thanh mot trong nhing nén tang dé du doan
strc chira khi thiét ké hé théng cong ranh.

S6 lugng BOD T-N T-P
(L/ngay) Pon vi Chét Pon vi Chét Pon vi Chét
(g/ngay) | luong (g/ngay) lugng (g/ngay) lugng
(mg/L) (mg/L) (mg/L)
Téng lwong nuéc
250 45 180 8.5 34 1.0 4.0
thai
Nudc thai
200 29 145 1.5 75 0.3 1.5
khong can
Bai tiét ctia con
= 50 16 320 7.0 140 0.7 14
nguol
5.  Lam thé nao dé nang cao cong tac thoat nwéc
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Cong tac thoat nude hau hét dugc phat trién theo mot quy trinh dudi ddy boi cac co quan hiru quan.

Discision of sewerage area and drainage area
Making of Basic Plan Research of site proposed for STP

Financial diagnosis for sewerage works
Adjustment with assembly
Consensus of area inhabitants Public information to inhabitants
Preparation of site acquisition
Framework of sewerage plan
Settlement of Total Plan Persuasion for site acquisition
Discussion and adjustment with a related organization

City Planning Dicision Dicision of set of drainage area and key facility
Settlement of sewerage works plan Realizable concrete planning for enforcement

1

detailed design

J

Construction Efficient construction of Pipe and plant

Preparation of local regulations
Operation start Notice of operation start
Obligation to changing to water closet

Operation, Maintenance & Management

Reconstruction and Renewal Plan
Reconstruction & Renewal of Equipment |Review of equipment performance
Design and Construction

bac biét, qua trinh 2 ndm trudc khi bat dau van hanh duoc thé hién trong so dd dwoi day.

site acquisition
Design of the facility fittting O&M system

Tariff Collection

Proper Operation & Maintenance of Equipment
Environment Conservation

Promotion of Reuse
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6.2

6.3

6.4

6.5

Cong tac thoat nwée va cac hoat dong quang ba

Tam quan trong ctia cac hoat ddng quang ba

Dé quan ly hiéu qua, diéu quan trong 12 phai dé cho moi ngudi biét vé cac ké hodch va muc tiéu ctia
chung ciing nhu cac anh huong cua ké hoach dén cong ddng va nhimg ngudi dn dang sinh sbng.
Thong qua nhing hoat dong nhu vy chinh phii nén gitp tao ra nhitng hiéu biét va sy déng tinh tir
phia nguoi dan dbi véi cac ké hodch. Chinh phu nén hiéu tim quan trong cta khia canh nay noi
riéng trong cong tac thoat nudc khi ngudi dan chinh 1a nhitng ngudi phai chiu chi phi.

Cong tac thoat nudce 1a viée lam tit yéu dé cai thién moi truong sdng va ngan ngira ngép lut, hay dé
dem lai cudc séng an toan va thoai mai cho thanh phd. Trong twong lai tin rdng cic nha quan 1y s&
lam duogc nhiéu hon dé khoi phuc lai méi truong nude tién dung ma nho dé nguoi dan co thé cam
théy thu gidn va thinh vugng, va cling tin r?mg ho s& dat ra nhitng thach thirc méi dé tan dung hiéu
qua cac ngudn nudce thai va tai san.

Mic cho nhirng vai trd quan trong nhu vdy cia cong tac thoat nudc, su xuét hién va nhiing vai trd
ctia n6 ¢6 xu huéng khong duoc nguoi dan dé y toi do su vo hinh ctia nd. Vi sy xuét hién cta nha
vé sinh tu hoai nhu mot van dé tat yéu, su nhan thtc ding din cua nguoi dan vé cong tac thoat
nudc ¢o lién quan dén su tién loi trong viéc st dung nha v¢ sinh ty hoai co thé thay ddi.

Trong trudng hop nhu vay, chinh phu nén khuyén khich cac hoat dong quan ba nhu sau dé thu hut
su hiéu biét va hop tac clia nguoi dan, nhu nhén t6 tit yéu dé thudn tién hon trong viéc thuc hién
cac cong tac thoat nudc.
Vai tro truyén thong ciia cong tac thoat nudc
Nang cao chat lugng méi truong sdng
+ Ngan ngura ngép lut
Muc tiéu trong tuong lai ciia cong tac thoat nude
Khoi phuc lai méi truong nudc tién dung
Tan dung hiéu qua cac ngudn nudc thai
Chia s€ chi phi cho cong tac thoat nude
- Ngan sach xay dung dai han va cac chi phi can dugc chia sé boi tat ca moi ngudi

Tam quan trong ctia cac hoat dong ling nghe cong dong

C6 thé noi ring mot trong nhing chirc ning quan trong cua cac hoat dong quang ba 14 nhim khoi
goi su quan tdm chu y ctia moi nguoi dbi véi cong tac thoat nude. Trude khi giri mot thong diép
dén voi nguoi dan, nha quan 1y nén biét duoc sy quan tdm cta nguoi dan ciing nhu quan diém cia
ho d6i v6i cong tac thoat nude.

Nguoi ta chi ra rang thudng c6 1 khoan cach gitra thong tin ma chinh phu dua ra va thong tin ma
ngudi dan mudn. Cac hoat dong quang ba va cac hoat dong ling nghe cong dong vé co ban nén di
cung nhau. Chinh pht nén han hoan lang nghe y kién ctia nguoi dan dé nang cao cic muc tiéu cta
ho chinh x4c v&i nhimng gi ngudi dan mudn biét va truyén bé cac loai théng tin ma ho mudn. Ké ca
néu chinh phii khéng c6 mot hé thong ling nghe cong dong chinh thirc, chinh phi ciing ¢é thé tan
dung moi co hoi dé lién hé va thu thap y kién cia nguoi dan.

Chinh phi1 nén tdn dung moi co hoi dé lang nghe y kién cua nguoi dan nham muc dich thic day cac
hoat dong quan hé coéng chung, trong d6 khong nén c6 khuynh hudng chi truyén ba don thuan
thong tin tr phia chinh phu.

- 5 -
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Bai gidng sb 03

Bao duwdng may méc cho Tram bom va Nha may x& ly nwéc
thai

Ban sb 1

CONG TY THOAT NU'OC HA NOI
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1. May méc co khi va thiét bi

So dd chinh

So d6 chinh cho Nha méy xur ly nuée thai duge minh hoa trong H.1.1

Pa mat/ Bun

=N

L4p cat

H.1.1 So d6 hoat dong Nha may xtr ly nwéc thai (Cong nghé bun hoat tinh théng thwong)

Muc dich va may moc thiét bi cho mdi bd phéan dugc dién giai nhu sau:

1.1 Tram bom / Bé tach can

Muc dich
- Tach can phan dau vao
- Dang lugng nudc thai téi Nha may xir ly nudc thai va/ hodc téi bé ling so cap
M4y méc va thiét bi chinh
- Cong
>  Dibu khién s6 luwong bé tach cin trong khi van hanh
>  C6 thé giam sat va bao dudng bé tach can
» Phong ngap trong ngan tach can
- Song chin rac
> Chién rac c6 thé 1am hong thiét bi
>  Chin réc c6 thé gay tic trong qué trinh van hanh va xir Iy va anh huong toi thiét bi
> Chan rac c6 thé anh huong toi tinh trang binh thudng ctia nudc xa
Song chén rac dugc phan thanh 2 loai dya theo khoang hd
Song chén rac tho
Loai song chén ric niy c6 khoang hé to, nhu ¢ Nhat thi vao khoang tir 75mm t&i 100mm
dé ngan ré hodc gach v&... Thong thuong song chin rac loai nay lam thu cong.
-1 -
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Song chén rac tinh

Loai song chin rac nay c6 khoang hd nho, nhu & Nhat thi vao khoang tir 20mm dén

50mm dé chan cac rac nho trong cdng ma song chan rac thd khong thé chin duge. Thong

thuong song chén rac loai nay dugc van hanh béng dién.

- Bothucian

>  Téch can trong cong dé phong ngira cac sy ¢ dudi day

<>

SRR

Hao mon thiét bi co khi

Tac 6ng

Lang can trong bé ling va trong bé thim.

B0 thu can duoc le‘ip dat dé cho cong tac chan rac dugc thuén ti€én hon va dam bao vé

sinh trong cac bé tach cén.

- Bom nang (Bom van chuyén)

> Nang (hoic chuyén) nudc thai t6i Nha may xir ly nude thai va/ hodc Bé ling so cip

»  Nhin chung day 1a loai bom chim va vén hanh duédi nudc

- Mic dng din dau vao (Cong tic phao va/ hodc Pong ho chi mirc)

» Bao dong muc nudc cao dé chong ngédp

A\

Tu dong dong cong nudc ddu vao khi co bao dong mirc nude (Thi thoang)

- Muc ho cho nudc dau vao (Cong tac phao va/ hodc Pong ho chi mirc)

YV V V

Béo dong mirc nudc cao dé chdng ngap
Béo dong mirc nude thip dé tranh bi hong thiét bi

Tu dong di€u khién bom dé nding mac nudc thai

1.2 Bé lang so cap

Muc dich

Chan cac chat thai ran lo limg do trong luc chat ling

Hinh dang chinh
- Hinh chit nhat

- Hinh tron

Thiét bi va may méc chinh

- May hat bun

> Hiut bun tich lily & day cua bé
- May gan éng

» Tach vang

- Bom bun PST
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> Lay bun tuoi dé chuyén t6i Bé ép bun
- Ddng hd bao mirc bun PST
»  Chi ra lugng bun PST va/ hodc dinh luong bun

1.3 B0 phan rng
Muc dich
Thiét bi chinh trong xt 1y sinh hoc

Thiét bi va may méc chinh

- May thoi khi

> Thoéi khi vao bé phan tng

- May khuyéch tan khi

> Tao ra cac bong khi nhé dé ting cuong ving tiép xuc gitra khong khi va nudc thai
- Ddng hdo DO

>  Chi gia tri DO trong bé phan tmg

- Ddng hdo MLSS

>  Chi gia tri MLSS trong bé phan tmg

1.4 Bé lang cudi
Muc dich

Chan cac chat thai ran lo ling do trong lyc ling

Hinh dang chinh
- Hinh chit nhat

- Hinh tron

Thiét bi va may méc chinh

- May hat bun

> Thu bun tich lily ¢ day bé

- May gan éng

» Tach vang

- Bom bun tuin hoan

> LAy bun tir FST t6i bé phan tmg

- Bom bun thira

> LAy bun tir FST t6i Bé ép bun

- Ddng hd bao muc bun tap trung

»  Chi ra gia tri bun tap trung

- Ddng hod chi luu lugng bun tuan hoan
»  Chi ra gia tri lugng bun tuan hoan

- Ddng hd bao mirc bun thira
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»  Chi ra gia tri bun thtra va gia tri do dugc

1.5 Bé khtr trung
Muc dich

Khir tring nudc dau ra bing cach bo sung thém hoa chét (sodium hypochlorite, v. v...)

Céc thiét bi va may moc chinh

- Béhoahoc

>  Chira héa chét

- Bom bom héa chit

> Hoa héa chét

- Ddng hd bao mirc nudc duc dau ra
> Kiém tra nuéc duc & ddu ra

- Ddng hd bao mirc dau ra

»  Chi muc dau ra va/ hodc gia tri do duoc
1.6 May ép bun
Muc dich

Lang bun do trong Iyc ling

Hinh dang chinh

- Hinh tron

May moéc va thiét bi chinh

- Béépbun

> Ep bun do trong luc
- May nao bun ép

»  Thu bun ép

- Bom chuyén bun

>  Chuyén bun di ép téi Phéu bun

- Cong tic hodc dong hd bao mirc tai bé bun
»  Bao muc nude cao

> Tu dong diéu khiém bom chuyén bin
1.7 B6 khtr nwéc

Muc dich

Giam hoi 4m trong bun

M4y méc va thiét bi chinh
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- May tach nudc

> Thiét bi chinh

- Béhoa chit (polymer...)

>  Chira hoa chit 1am giam nhanh hoi 4m

- Bom hoa chit

> Do hoa chit vao may tach nudc

- Ddng hd bao mic héa chét (dién cuc)

> Béo mirc hoa chat thap trong bé héa chit
> Ty dong diéu khién bom hoa chét

1.8 Phéu bun
Muc dich

Luu trit bun cho dén khi dugc mang di

Thiét bi va may méc chinh

- Phéu

» Chtra bun

- Ddng hd chi trong lwong ctia phéu

> Bdo tai nang t6i bom dé ding chuyén bin

1.9 Phéu cén
Muc dich

Chira cin cho dén khi dugc mang di

Thiét bi va may méc chinh

- Phéu

» Chuira can

- Dong ho chi trong lugng phéu

» Béo muc tai nang dé dung hut da mat/ thiét bi van chuyén

2. Thiét bj dién
2.1 Thiét bi nhan dién
Muc dich
Cép dién cho STP/PS
Thiét bi va cong cu chinh
e Bang nhan dién
. B@)ng hd do (Pién thé, Dong dién, Bo phan dién...)

e Cacrolebao vé

2.2 .BO biénthé

A-141



Muc dich
Truyén dién tur dién nang cao (11kV hoac 22kV) sang dién nang thép (400V hoac 200V).
Thiét bi va cong cu chinh:
e Bangdién
e B¢ bién thé
2.3 B phan phéi dién
Muc dich
e Pé cép dién tai va/ hoac mach chiéu sang
e Décitdién bfmg 1o le bao vé khi ¢ su ¢b hodc canh bao
e Dé kiém tra dién nang st dung bang dong ho do watt/gio
Thiét bi va cong cu chinh:
e Bang cip dién
e BO ngét mach
2.4 May phat dién
Muc dich
e Cép dién cho STP/PS khi mat dién
e Ty dong bat khi mét dién
Thiét bi va cong cu chinh
e May phat dién
e Bing tu dong tit/ mo
e Bang tu dong bat
2.5 Bang diéu khién
Muc dich
e Dé ty dong diéu khién thiét bi
e Pé lép mach diéu khién tu dong
e Didu khién tit/ mo bang tay
e Dé canh bao cong trinh sy cd
Thiét bi va cong cu chinh
e Bang diéu khién
e (Cong tic mach
e Role
e (Cong tic chi gio
e B0 cong tic doi chiéu
e (Cong tic d6i
2.6 Bang giam sat
Muc dich
Giam sat toan b cong trinh
Céac hang myc chinh la:
e Tinh trang thiét bi

e B0 canh bao
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e (Cong cu (b6 do luu luwong, mirc nudce...)

2.7 Thiét bj diéu khién

Muc dich
e Kiém tra tinh trang va diéu kién cong trinh bang PC diéu khién
e  Ghi lai thong sb ctia cong trinh

Thiét bi va cong cu chinh
e PC
e B¢ diéu khién

e Mayin
3. Bao dudng
3.1 Muc dich

Muc dich ciia cong tac bao dudng 1a duy tri chirc ning 6n dinh ctia cong trinh do d6 rat quan trong
dé dua ra ké hoach bao dudng duy tri chirc ning 6n dinh cho cong trinh.

3.2 Tai sao can bdo duéng thiét b
Boi vi thiét bi s& xudng cép khi lip dat thiét bi (Hinh 3.1) do d6 rat can phai kéo dai tudi tho cua
thiét bi. Pé kéo dai tudi tho cua thiét bi, cin phai 1ap ké hoach thay thé/sira chira hidu qua va ghi
lai lich trinh kiém tra.
Béo dudng thiét bi can phai c6 ké hoach van hanh bao dudng phi hop vi vdy van hanh va bao

dudng rit can thiét

N Dirng thiét
bi

Trwong hop khéng bao dwdng

. Giam chi
/ e
\4/, PhY

Trwong hop bao
duéna

Hoéng héc / Chi phi

Thoi gian bao

duwdng

i | Thoi gian phuc hoi
' >

Thoi gian cong trinh

Hinh 3.1  Giam chi phi théng qua Bao dwéng dw phong
Mit khac, bao dudng thiét bi can phai ¢ chi phi rit 16n, néu thiét bi quan trong hoac/ va thiét bi dit bi
hong thi téng chi phi bao dudng (chi phi stra chita, chi phi phuc hoi chét lugng nude dau ra kém...) trd
nén dit do hon réat nhiéu so voi chung ta dy kién.
Dé giam chi phi bang cach bao dudng du phong chiing ta can phai xay dung két hodch quan 1y bao dudng
-7
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hi€u qua.

* Thoi gian phuc hdi:  thoi gian phuc hoi duge xem 1a thay thé thiét b

3.3 Quan ly bao dwéng hiéu qua va nang suét

3.3.1 Quan ly tai san c6 dinh va quan ly kiém ké
Dé quan ly bao dudng hiéu qua va ning suét, c6 2 cach tiép can d6 la: “Quan ly tai san ¢ dinh”
va “Quan ly kiém ké”.
Hai cach tiép can nay déu c6 muc dich gidng nhau d6 1a kéo dai tudi tho ctia thiét bi. Tuy nhién,
su khac nhau cua chung nhu sau:
Quan ly tai san c6 dinh 1a tim nhin cta nha quan ly. Chu s¢ hitu cong trinh phai xem xét ké
hoach bao dudng mot cach c6 h¢ thong dé tang truong loi ich cong cong cing véi quan 1y (tai
san ¢ dinh) cong trinh trong mot thoi gian dai.
Mit khac, Quan ly bang phuong phéap kiém ké 1a tim nhin tir cong tac van hanh va bao dudng.
Déi voi cong tac quan ly bang phuong phap kiém ké thi diéu quan trong nhat 1a cép nhat cac
tinh trang cta cong trinh nhu kiém tra thiét bi, bao dudng, diéu khién, van hanh, kiém tra hang
ngay, vé sinh thiét bi, sira chita dé 1ap ké hoach bao dudng hiéu qua va thyc hién.

3.3.2 Cbng tac quan ly bao dwdng

O Nhat Ban, cong tac quan 1y bao dudng dugc phan loai nhu hinh minh hoa sé 3.2

Quan ly bao

dudng

Bao dudng du phong

Quan ly dé duy tri

Bao dudng can ctr theo thoi gian

chirc nang

Bao dudng can cir theo di€u kién

Bao dudng co so

Quan Iy nang cép

Bao dudng hiéu chinh

Hinh 3.2  Cdbng tac quan ly bao dwdng

O day ching ta xét dén cong tac quan ly dé duy tri chirc nang
Dau tién, dé dua quyét dinh ké hoach bao dudng, can phai phan loai thiét bi. Sau do, thiét bi quan trong
s& dugc quyét dinh boi cac tiéu chi sau:

e anh huong dén chic ning

e thiét bi du phong

e chi phi sua chita
Tuy nhién thi thoang chiing ta ciing can phai xét dén cac quy dinh yéu cau

-8-
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Nhin chung, quyét dinh quan trong s& 1a nén tang co s¢ dé xay dung nén ké hoach bao dudng.

Bai nay chiing t6i dua ra phuong phép cu thé dé tiép can ké hoach bao dudng nhu sau:

Phan loai thiét bi

i

Dua ra quyét dinh quan trong

N

Tao bang thiét bi quan trong

A\ 4

Xem xét ké hoach bao dudng
v6i “Quyét dinh quan trong”
va “Chi phi chu trinh thiét bi”
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Bang thiét bi mau duoc trinh bay ¢ bang 3.1

Bang 3.1: Thiét bi quan trong

Anh hwéng . o Quyét dinh
. . . L Thiét bi dw Chi phi stra N .
Phan loai Thiét bi t&i chire . . tam quan Quy dinh
. . phong chira

nang thiét bi trong
Co khi Céng dau vao Binh thuong | Khéng cé Cao A -
Co khi File ngan Cao Khéng c6 Cao -
Co khi Bom nang Cao Cé dv phong Cao A -
Co khi May nao bun thir cap Binh thuwdng Khéng c6 Cao B -
Co khi May théi hiéu khi Cao C6 dy phong Cao A -
Co khi May nao bun cao cdp | Binh thudng Khéng cé Cao B -
Co khi Bom bun tuan hoan Binh thudng | Co6 dw phong Thép B -
Co khi Bom bun thwa Binh thwong | C6 dw phong Thép B -
Co khi May khr nwéc Cao Khéng cé Cao B -

Chi phi chu trinh tudi tho cta thiét bi

Pé giam chi phi 1am kéo dai tudi tho ctia thiét bi, chi phi chu trinh tudi tho rat thuan lgi dé tiép can, hinh

minh hoa 3.3.

Néu chi phi thay thé cao hon chi phi sira chira thi hinh 3.4 1a hinh minh hoa céng téc sira chita thiét bi

khi chtic nang cuta thiét bi bi xuong cap so voi muc ti€u chuan.

Mit khac, néu chi phi sira chita cao hon chi phi thay thé thi hinh 3.5 14 hinh minh hoa thay thé thiét bi.

AN | Keo dai wéi tho Thay thé
on -\
5
[=}
o 2
:E Tiéu chuan
O ___________________________________ -F--L -3
Gi61 han van hanh
"""""""""""" Hoéng! |"-"\f~~""""""""" "\
A AN >
Nam
Hinh 3.3  Chi phi chu ky cua thiét bi
Chi phi thay Chi phi thay
A thé thé
é Chi phi stra chua
=
@)

-

Nam

Hinh 3.4 Trudng hop chi phi thay thé cao hon
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Chi phi thay Chi phi thay
A the the

Chi phi stra chira

Chi phi

Nam
Hinh 3.5 Truong hop chi phi stra chita cao hon

e Quyét dinh ké hoach bio dudng
Dé quyét dinh bao dudng co s¢ hay bao dudng du phong dua theo quyét dinh thiét bi quan trong va chi phi
chu trinh thiét bi.
» Bao dudng du phong
Phuong phép bao dudng du phong ap theo thiét bi ma chi phi bao dudng thip hon chi phi
sua chira.

Bao dudng du phong duong phén thanh 2 loai nhu sau:

< Bao dudng theo thoi gian
Dé quyét dinh thoi gian stra chita dya trén thoi gian van hanh. Diéu nay dé dé lap
ké hoach stra chita tuy nhién ciing d& ton chi phi bao dudng vi stra chita thiét bi
trude khi thiét bi bi hong.
<> Bao dudng dua trén diéu kién:
bé quyét dinh ké hoach bao dudng dya trén kiém tra dinh luong va/ hodc diéu kién.
Vi du kiém tra hao mon may, kiém tra d6 dung, kiém tra ddu/ dau boi tron...Phuong phap

bao dudng nay rat c6 ich trong viéc chi phi bao dudng du phong ting cao.

»> Bao dudng co sd
Day 1a bién phap sira chira thiét bi sau khi hong hoc ma khong ¢ ké hoach kiém tra dinh
ky. N6 d& dé ap dung cho thiét bi khong c6 tim quan trong trong nha may xtr ly nudc thai
va/ hodc chi phi sira chita thi thap hon chi phi dy phong.

3.3.3 Cai thién ky nang quan ly
Day la phwong phap cai thién thiét bi sau khi thiét bi bi hong.

» Bao dudng hi¢u chinh
Day 1a phuong phap nang cép thiét bi. Sau khi danh gia su cd thiét bi, néu sy ¢d 1a do ciu
trac thiét bi, hinh dang hay tiéu chi k¥ thuat thi can phai nang cap/ thay doi thiét bi.

» Bao dudng du phong
Néu tim ra cac diém yéu ctia thiét bi can phai phan hoi véi nha san xuat, diéu nay sé& c6
ich dé chi phai tra chi phi thip cho phan nang cép thiét bi.

o Mbi quan hé giira viéc cong trinh xubng cip va cong nghé bao dudng.
-11 -
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Thong qua quan ly, cong trinh dugc tiép can phuong phap bao dudng tdi wu, chuan bi cho viée
duy tri chtrc ning dé kéo dai tudi tho ctia thiét bi. Sira chira thiét bi thuong xuyén s& gitp phuc
ho6i dén mot vai mirc do nhit dinh nao d6 nhung khong thé phuc hdi duge toan b qué trinh ban
dau. Do d6 viéc hong hong sé& cang tién trién. Hon nita, trong thoi ky van hanh, cac cong trinh
¢6 phién ban giéng nhau thuong tiép tuc duoc cai thién chirc nang nhd ¢é tién bo ki thuat. Day
1a sy xudng cap ma khong truc tiép lién quan ti cong tac bao dudng, diéu nay lam cho cong
trinh bi cii di. Hinh 3.6 chi ra mi twong quan giita xudng cp chirc ning va bao dudng thiét bi

va bang 3.2 chi ra dich vu tiéu chuén dé chung ta tham khao.

. [Standard functionality level of the latest-model facility]

[Relative deteriDTratianbecuming '[

[Initial standard functionality level of the obsolete]
. current facility] ' Cumprehensiva
Facility's _-t“"_:"::?-:-f_— === __ - T fUI"II:EiDI"IjEﬂ
Functionality R TS e [Absoiute deterorationizoino) Ldetemratmnj
level ., f S~ I el
Y aH1 O~ AHZ TN~ _
SMHT: Effect of manage'm.ent S s -~ il C -
execution %, ™ - -
MHZ Difference of S - [Use limit level] T~ -
Lower management quality % (B Inadequate maintenance | = gnoronrate
A Functional deterioraion curve for absence of maintenance l maintenance
Operating hours—— *
H.3.6 Méi quan hé giira viéc xudng cap cta cac chirc ning va Bao dwdng thiét bi
Phan loai chinh Phan loai trung binh Phan loai nho (Cong | Nam st
trinh muyc tiéu) dung
Céng dau vao 17
Thiét bj cao bun
ABAESJIS; bng 17
Bé lang trong B6 tach vang
Bom bun
Cong trinh xt ly 15
nwéc thai
Cbng dau vao 17
Phén thdi chinh 20
Bé hiéu khi DPéng co
Van xa
Van dirng dong chay 15
phia sau

Bang 3.2: Bang Thoi gian tiéu chuan cua thiét bi & Nhat
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3.3.4 Ghi chép

Sau khi kiém tra/ giam sat, didu quan trong 1a chiing ta phai ghi lai két qua tinh tiét, boi vi két
qua kiém tra/ giam sat nay sé& la nén tang dé diéu chinh ké hoach bao dudng. Cac hang muc ghi
lai nhu sau:

Ghi lai thoi gian chay may

Ghi chép nay 1a diéu kién dé “Quan ly du phong dua theo thoi gian”

Ghi lai tinh tiét su ¢b ciia may

Ghi chép nay 1a co s dé “Quan ly nang cap”

Ghi lai tinh tiét didu kién cua may

Ghi chép nay 13 co sé dé “Quan 1y du phong dua theo diéu kién”

zo | s | cw | owe | em | wesa] | CaFm Coun CRE Tl |
. BERGN [CToR00s Bl gl
T [t BN = NEEPERG R j =R R = R

EREPEILEG: L) = EEEE [ors—or 1100
|1 000200200
EEESH [Fes
[TFEERIFc D - tm2
[EFE T2 TRES=T

!EI

O 11 | @ omes| B MIEs |k @5

CEEE | =l
i [ | (55

1 3000am

'ANE T 3000am

3 ArQ@—2 3060mn
4 mEERth 15k

lal | »f M. | EEE OV ERS R Ay Ly B RvE
L0 R T | vz

Hinh 3.7: Vi du vé biéu miu ghi chép
3.3.4 Khac

Ciing c6 cac van dé quan trong khac dé duy tri chirc nang 6n dinh cia cong trinh

» Dinh ky vé sinh (may mdc)

> Dinh ky kiém tra kich c& (thiét bi)
> K& hoach chay thir

> He¢ thong bao cao tinh hudng sur ¢d
»  Duy tri khong gian bao dudng
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3.3.5 Kiém tra hang ngay va kiém tra dinh ky
e Kiém tra hang ngay
Nhin chung, kiém tra hiang ngay 1a mang tinh dinh luong va thyc hién theo cam quan, thong
thuong chi kiém tra bang cam giac vi du nhu nghe, nhin, s va ngiri. Kiém tra hang ngay rat
quan trong dé phat hién ra cac su cd bang cach so sanh véi binh thuong. Cac hang muc kiém

tra hang ngay s€ nhu sau:

Tiéng on Kiém tra bang cach nghe. Néu sy c6 xdy ra né c6 thé kéu to hon binh thudng.

Thiét bi qua néng Kiém tra bang cach so. Néu sy ¢d xay ra n6 c6 thé nong hon binh thudng.

Rung Kiém tra bang cach so va nghe. Néu su ¢d xay ra né c6 thé rung hon binh  thuong.

Bdc mui Kiém tra bang cach ngiri. Néu sy c6 xay ra né cé thé bdc mui nhu bi chay.

Bing mit Kiém tra bang cich nhin. Néu sy ¢ xay ra thi phai quan sat vi du xem vét ntt,

day dai long hay mau sic bién doi, v.v...
Kiém tra dinh ky (Kiém tra hang nim)
Kiém tra dinh ky 1a mang tinh dinh lugng, thong thudng kiém tra bang do dac. Cac hang muc

kiém tra dinh ky duoc liét ké nhu sau:
Dong dién (Cho mdi thiét bi)
Dién trd phan ly (Cho tat ca thiét bi, bom chim)

Ap suat phong dién (Bom, May thoi khi)

<Biéu db bao dwéng>

Ghi vao s nha may

Phat trién hoan tat tai liéu va hd so

v l
Lap danh sach cac thiétbjvasdsach | | -------- 10 ndm  ----------
v l
Lap tiéu chuén kiém tra Kiém tra chirc ndng
v v
Lap ké hoach va bang biéu dé kiém tra Nang cép, stra chiva va thay mai
v

Thuwc hién kiém tra va bao dudng

2.2.1  Phat trién hoan tat tai liéu va hé so
Thiét bi thuong do cac cong ty nudc ngoai lap dit va nhap vé cing v6i hudng dan viét bang tiéng
Anh. Thyc té, nguoi st dung so tay lai 1a cac k¥ su bao dudng song cac cudn sb tay van hanh lai
dugc viét theo tiéng ban ngit, dy la diéu dang ddng phé binh cta cac nha cung cép.
2.2.2 Lap danh sach cac thiét bj va sé sach
Phén loai thiét bj thanh ba mirc hodic hon. Sau khi 14p danh sach céc thiét bi thi chuén b s sach.
- 14 -
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2.2.3

H.2.1 1a vi du vé& danh muc céc thiét bi va H.2.3 13 vi du vé sd sach. Sau khi lap sb sach, quan ly
toan bg thiét bi trén s6 sach.
Lap tiéu chuan kiém tra
Nhét st dung 2 phuong phap dé x4c dinh cac hang muc thiét bi kiém tra va trinh tu nhu sau:
O Ké bang tiéu chuan kiém tra bang cach tham khao cac hang muyc bao dudng va kiém tra
chung trong va tan sb xut hién.
O Ké bang tiéu chuan kiém tra bing cach tham khao cac hang muc bao dudng va kiém tra

trong soO tay hudng dan va céc tan suat kiém tra.

Bang 2.3 1a vi du vé bang tiéu chuédn kiém tra theo cach chung nhat.
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- Tiép can ké hoach bao dudng

Day 1a phuong phép tao bang dé tiép can ké hoach bao dudng.

Phan loai thiét bj

A 4

Quyét dinh quan trong

A 4

Bao dwdng héng héc

A 4

Bao dwdng dw phong

- Phan loai thiét bi / Quyét dinh quan trong

Dau tién 1a phan loai thiét bi sau d6 1a quyét dinh thiét bi nao quan trong gdy anh huong téi

chire nang cua thiét bi, thiét bi du phong, chi phi stra chita va quy dinh yéu cau.

Nhin chung, quyét dinh quan trong chinh s& dua theo phan xay dung ké hoach bao dudng

Bang 2.1: Thiét bi quan trong

Anh hwéng . o Quyét dinh
. . . L Thiét bi dw Chi phi stra N .
Phan loai Thiét bi t&i chire . . tam quan Quy dinh
. . phong chira

nang thiét bi trong
Co khi Céng dau vao Binh thuong | Khéng cé Cao A -
Co khi File ngan Cao Khéng c6 Cao -
Co khi Bom nang Cao Cé dv phong Cao A -
Co khi May nao bun thir cap Binh thuwdng Khéng c6 Cao B -
Co khi May théi hiéu khi Cao C6 dy phong Cao A -
Co khi May nao bun cao cdp | Binh thudng Khéng cé Cao B -
Co khi Bom bun tuan hoan Binh thudng | Co6 dw phong Thép B -
Co khi Bom bun thwra Binh thwong | C6 dw phong Thép B -
Co khi May kh&r nwéc Cao Khéng cé Cao B -

- Bdo dudng du phong va hong hoc

Quyét dinh bao dudng du phong hay hong hoc 1a quyét dinh mang tinh quan trong cho thiét bi.

» Bao dudng du phong

Béo dudng dy phong ap theo chi phi sira chita s& cao hon nhiéu chi phi bao dudng. Bao

dudng du phong dugng phén thanh 2 loai nhu sau:

< Baéo dudng theo thoi gian

Quyét dinh thoi gian stra chira dua trén thoi gian van hanh. Diéu nay d& dé lap ké

hoach stra chita tuy nhién cling mat rat nhicu chi phi stra chita vi chiing ta sua chira

thiét b trude khi thiét bi bi hong.

< Bao dudng dua trén diéu kién kiém tra dinh luong vi du kiém tra do rung, kiém tra
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224

dau.... Phuong phap bao dudng nay rét c6 ich trong viéc chi phi bao dudng du

phong tang cao.

» Bao dudng hong hoc
Day 1a bién phép stra chira thiét bi sau khi hong hoc va khong c6 ké hoach kiém tra dinh
ky. N6 dé dé ap dung cho thiét bi khong c6 tam quan trong nhiéu trong nha may xir Iy

nude thai va/ hodc chi phi stra chita thi thdp hon chi phi du phong.

Lap tién do kiém tra

Duya theo bang kiém tra tiéu chuan dé lap ra tién d6 kiém tra. Dya theo tién do kiém tra hang nam
dé 1ap ra tién d6 kiém tra hang thang. Ciing nhu vay dua theo bang kiém tra tiéu chudn dé lap ra
danh sach ghi lai cac hang muc kiém tra (danh sach kiém tra). Bang 2.4 chi ra vi du vé tién d6 kiém

tra va bang 2.5 1a vi du vé danh sach cac danh muc kiém tra d3 dugc ghi lai.

* S6 sach va bang biéu dé cap bén trén phai ludn ludn cé sdn nhu hé théng tr dong dé tao
cho chting phan mém dit liéu ap dung hodc phdn mém bang tinh.

- Ghilai

Sau khi kiém tra/ gidm sat, quan trong 13 ghi lai cac thong sé da kiém tra vi thong sb nay s& la

co s& dé xem lai ké hoach kiém tra.

Cac hang muc duoc ghi lai nhu sau.

Ghi lai thoi gian chay may

Ghi lai sy ¢b ciia may

Két qua kiém tra dong dién

Két qua kiém tra dién tro phan ly

YV V V VYV V

Két qua kiém tra 4p suat sau thai

- Cac hang muc khac

Day la diéu quan trong dé duy tu thiét bi
Pinh ky v¢€ sinh (may moc)

Dinh ky kiém tra kich c& (thiét bi)

Ké hoach chay thir

H¢ thong bao cao tinh huong su ¢o

YV V V VYV VY

Duy tri khéng gian bao dudng
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2.25

- Kiém tra hang ngay
Kiém tra hang ngay 1a mang tinh dinh luong, thong thuong chi kiém tra bang cam giac vi du nhu
nghe, nhin, so va ngiri. Kiém tra hang ngay rat quan trong dé phat hién ra cac sy ¢d bang cach so

sanh voi binh thudng. Cac hang muc kiém tra hang ngay s& nhu sau:

> Tiéng 6n Kiém tra bang cach nghe. Néu sy c¢b xdy ra né c6 thé kéu to hon binh
thuong.

>  Thiét bi qua nong Kiém tra bang cich so. Néu su c¢b xay ra né co thé néng hon binh thudng.

> Rung Kiém tra bang cach s& va nghe. Néu sy ¢d xay ra né c6 thé rung hon binh
thuong.

> Bbc mui Kiém tra bang cach ngtri. Néu sy ¢d xdy ra né c¢é thé béc mui nhur bi chay.

> Biang mit Kiém tra bang cach nhin. Néu sy c¢b xdy ra thi phai quan sat vi du xem vét

nut, day dai 16ng hay mau sac bién doi, v.v...

- Kiém tra dinh ky (Kiém tra hang nam)
Kiém tra dinh ky 12 mang tinh dinh lugng, thong thuong kiém tra bang do dac. Cac hang muyc kiém

tra dinh ky duogc liét ké nhu sau:

> Dong dién (Cho mdi thiét bi)
Dién tr¢ phan ly (Cho tit ca thiét bi, bom chim)
> Ap suét phong dién (Bom, May thoi khi)

Y

Giam sat chirc nang va nang cap/ stra chiva/ thay méi

Thiét bi ty nhién hong 1a do da sir dung trong mot thoi gian dai ké tir khi moi bat ddu. Thong thuong
cac thiét bi dugc tinh theo nam sir dung, nghia 1a khoang thoi gian can thiét dé thay moi thiét bi.
Khoang thoi gian sir dung thiét bi cho mdi chirc nang chuyén biét dugc duy tri phu thudc rat nhiéu vao
moi truong van hanh va viéc né da dugc bao dudng nhu thé nao. Do d6, sau khi da st dung thiét bi
duoc mot sé nam (tir 10-15 nam) thiét bi phai duoc kiém tra xem may moéc co con déy dt chic nang
hay khong.

Phéan nay chi miéu ta theo khai niém cua chu dé chu khong dé cap t6i ting chi tiét.

o Méi quan hé gitra viéc xudng cip cia cac thiét bi va cong nghé bao dudng

Thoéng qua viéc theo doi, cac thiét bi s& dugc dat téi tinh trang bao dudng kha quan, chuén bi cho st
dung chirc ning trong mot thoi gian dai. Thuc hanh sta chita thuong xuyén gitp phuc hdi dé kéo dai
thoi gian nhung khong thé phuc hoi duge chirc nang 1am viéc cua nd. Do sy xudng cap ngay cang nhiéu
do d6 trong sudt thoi gian van hanh, cac thiét bi c6 kiéu gidng nhau thuong dugc tiép tuc hudng din dé
nang cap chirc nang nho vao sy tién bo cong nghé. Py 1a su xudng cap khong chi lién quan truc tiép
t6i viéc két hop bao dudng ma con lam cho thiét bi cii di. Trong truong hop nay, nang cap thiét bi c6 thé
phuc hdi chtrc nang thiét bi. H.2.2 chi cho chung ta thdy mdi quan hé giita xudng cap chirc ning bao

dudng thiét bj va tham khao bang thoi gian tiéu chuan cua thiét bi.
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Tham khao: Bang Thé&i gian tiéu chuan cua thiét bi

Phan loai chinh Phan loai trung binh Phan loai nho (Cong | Nam st
trinh muc tiéu) dung
Cbng dau vao 17
Thiét bj cao bun
“BAC;)?':;‘:] bng 17
Bé lang trong Bo tach vang
Bom bun
Cong trinh x& 15
ly nwore thai
Cbng dau vao 17
- Phéan théi chinh 20
Bé hiéeu khi Pboéng co
Van xa
Van dirng dong chay 15
phia sau

- Nang cip quan ly
Day la phuong phap nang cap thiét bi sau khi hong héc.

Néng cép quan ly ciing dugc chia thanh 2 loai sau.

» Bao dudng hiu chinh
Day 1a phuong phap nang cép thiét bi. Sau khi dédnh gia sy ¢d thiét bi, néu su ¢b 1a do cdu tric
thiét bi, hinh dang hay tiéu chi k¥ thuat thi cin phai nang cap/ thay doi thiét bi.

» Bao dudng du phong
Néu tim ra diém yéu cua thiét bi can phai phan hdi v6i nha san xuit, diéu nay s& c6 ich dé chi

phai tra chi phi thap cho phan nang cép thiét bi.
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2.1

Gi&i thiéu chung
Muc dich cua viéc quan ly chat lwong nwéc

Céc kiém dinh chat lugng nuéc duge tién hanh dé dam bao cac co sé xur Iy nude va bun dung quy
trinh, hay dé xac dinh cac dong nude va bun tai cic co so nay duge xtr Iy theo luat va quy tic. Cac
co s& xtr Iy nude, khi duoc bao tri ding dén, c6 thé cho ra cac dong nudc tét va ning cao chét
lwong nude ciing nhu moi trudng nude trong cac ngudn nude cong cong.

Theo tiéu chuan kiém dinh do phéap luat quy dinh, dong nuéc s& duoc danh gia theo cac tiéu chuan
duoc dua ra boi Luat Quan 1y 6 nhiém nudc va Luat vé nudc thai. Tuy nhién, dé phuc vu cho muyc

dich béo tri va khao sat, phén tich phai dugc xem xét tuy theo tinh trang uu tién.

Do d6, ngudi quan 1y chét lugng nudce sé hiru kién thirc & phan doan duoc nhitng phan tich nao la
c6 thé thyc hién cho timg truong hop 1a didu dang mo woc.

Cac tiéu chuan kiém dinh chat lwong nwéc

Cac loai tiéu chuan kiém dinh chat lwong nwéc

Bang 2.1 Cac tiéu chuan kiém dinh

2.2

Tiéu chuin kiém dinh chét lugng nudc cd thé duoc chia nhu sau tuy theo muc dich;

2.1.1) Kiém dinh chét luong tbt ciia nudc da qua xir Iy & du ra

2.1.2) Kiém dinh dong nudc theo luét dinh (kiém tra do luat phap quy dinh)
2.1.3) Kiém tra dinh luong

2.1.4) Cac kiém dinh khac

Kiém tra chat lwong tét ctia nwéc da qua xir ly tai dau ra

Hang muc nay chi yéu bao gom cac kiém tra chat lugng nudc dé dam bao cic co s xir ly nudc va
bun déu & trong tinh trang tdt. N6i cach khac, kiém dinh nay nham muc dich kiém tra xem liéu mdi
co s& ¢ hoat ddng va quan ly phu hop hay khong, va xem dong nude dang & trong tinh trang chét
luong t6t hay xau, bang nhiing kiéu kiém tra nhu sau.
Kiém tra hang ngay : Kiém tra dé quan ly chat lugng nudc hang ngay tai cac co so xur ly nude thai;
hinh thtrc kiém tra nay kha don gian va duoc tién hanh vao mdi gio ¢d dinh hang ngay theo cac tiéu
chuin vé nhiét d6 nudc, pH, COD, v.v...

Khao sdt ban chi tiét chat heong nmede - nim duoc toan bd chat luong cua cac dong nude
va nude da xir Iy. Khao sat nay bao gdm cac kiém tra hang ngay, cung v6i BOD, SS v.v...
Kiém tra chinh xdc : day 1a phuong phap khao sat ban chi tiét, nhung cong thém kiém tra cac kim
loai nang, cac hoa chét diét trir vat hai, céac hop chét hitu co long v.v... Két qua kiém tra cta cac
dong nude nay cé thé sir dung lam dir lidu cho cac khao sat theo phap ludt quy dinh.
Khao sdt chat heong nuwée hang ngay: mau duoc 13y tai timg khoang nhit dinh va duogc phan tich,
can nhic khéi lugng va chit lugng nude dau vao tai trung tim xir ly cxung nhu tinh trang van hanh
thuc té.
Hon thé, kiém dinh chét lugng nudc nén duoc thuc hién ngay lap tic sau khi 1dy mau. Nhung khi
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2.3

24

2.5

quyét dinh vé nong d6 va ham lugng, cin phai cit giit cAc mau pha lan trong diéu kién nhiét do
mat.

Kiém dinh dong nwéc theo luat dinh (klem tra theo phap luat quy dinh)
Cong tac kiém dinh nay duoc yéu ciu trong ludt vé hé thong thoat nudc va luat vé quan ly 6 nhiém
ngudn nudc nham kiém tra xem liéu chét lugng cua cac dong chay co dat tiéu chudn hay khong.
Phuong phép do phai duoc dua ra theo tin sb yéu cau trude, va cac két qua phai duoc ghi lai va
cong bd.
Céac két qua thu duoc tir cac kiém dinh theo yéu clu c6 thé duge sir dung thanh dir liéu cho viéc bao
tri cac co s¢ xur ly nudce thai sau nay.
Nhiing luat dinh va cic nguyén tic vé cong tac thoat nude nhu sau:
Diéu ludt vé cong tdic thodt nwée
Diéu luat nay khong chi bao gdm viéc phat trién cac cong tic thoat nudc, ma con ca vé chat lugng
nuéc cua cac dong chay tir hé théng nude thai ra cic ngudn nude cong cong va ca cia cac dong
nude dau vao clia cac tram xir Iy nudc thai.
Cdc tiéu chuan doi véi mede dau vao
Tram xir ly nuéc thai hién nay duoc thiét ké, nhu muc dich chinh, 14 dé loai bo cac chét hiru co, va
khong c6 kha nang dé xir Iy bun bao gdm ca cac kim loai ning, va kho c6 thé xir Iy cac chat gay 6
nhiém hitu co voi ndng d6 cao. Do d6, cac tidu chuan dua ra nhimg yéu cau déi voi dong nude dau
vao.
Piéu ludt vé quan Iy 6 nhiém nguon mede
biéu luat nay chi rd tiéu chuan vé chat lugng nudce dAu ra tir c4c td churc kinh doanh duge chi dinh
hop phap dén cic ngudn nudc cong cong, hodc nhitng dong nudc di xudng long dat.
C6 2 kiéu tiéu chuan vé nudc thai: tiéu chuan diu tién 1a tiéu chuan toan cu con tiéu chudn thi 2 1a
tiéu chuin b sung dya trén luat dinh, dugc &4p dung ddi véi cac nguén nudc dugce chi dinh bai
chinh quyén thanh ph.
Trong trudng hop tai Nhat ban, cic tiéu chuan dugc chia thanh tiéu chuan cho sirc khoé va tiéu
chuin cho méi trudng sdng. Cac tiéu chuén cho sirc khoé duoc ap dung dbi vai tit ca cac to chirc
kinh doanh dugc chi dinh con cac tiéu chuan cho méi truong sdng thi ap dung dbi vai cac to chic
duoc yéu cau véi muc nude dau ra trung binh 13 50m3 hodc cao hon.
Lién quan dén chét lugng cic dong chay tir cac tram xir Iy nude thai ra cic ngudn nude cong cong,
diéu luat vé thoat nude quy dinh vé pH, BOD, SS va mot b cac nhom truc khuan, con diéu luat vé
quan 1y 6 nhidm ngudn nudc s& quy dinh nhitng tiéu chudn khac. Kiém dinh theo quy dinh cua
phap luat dugc tién hanh theo timg giai doan boi cac quy dinh ctia phap luat.

Kiém tra dinh lwong

Kiém tra dinh lugng dugc dua ra dé kiém tra nhitng tiéu chuan sau:

= Nhiing thiét hai tai cac co so thoat nudc boi cac dong nudc thai

=  Su sut gidm cda cac chuc nang xtr ly nudc thai do cac dong nudc thai

*  Anh hudéng dén moéi truong cua dong nudc tir cac tram xir ly nudc thai
Kiém tra nay giam sat cac tram xir Iy nudc thai va bun dé dam bao ching thyc hién tét chirc ning,
va dam bao kha ning dau vao ciia nude thai dé chic chin st dung dugc anh huong ngugc trong
viéc bao tri cac co s3.

Nhirng kiem dinh khac

Céc kiém dinh nay dung dé kiém tra d6 phan huy va ham luong cta bun.

Céc kiém tra nay can thiét cho viéc loai bo rac thai va tai st dung cac loai rac thai vat liéu xay dung.
D6i véi bun phan hitu co (phuc vu cho dit nong nghiép), co riéng tiéu chuan kiém tra bun dé kiém
tra cac diéu kién.
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3. LAy mau va trao doi

Mau s& duoc 14y theo sb lugng yéu cau, boi vi s lugng cé thé thay doi tuy theo tiéu chudn do ludong
va phuong phép do ludng. Trong trudng hop can thiét phai xir Iy mau trudc khi luu trix, cong tac lay
mau s& duoc thuc hién theo timg kiéu mau, tiéu chuan do luong va phuong phéap do ludng.

Kiém dinh chit lugng nudc duge cung cip dé duy tri cac co s xir Iy mot cach thich hop. Do do,
cong tac 1dy mau rat quan trong. Nhin chung, dong chay dau vao dao dong ca vé chit luong va khéi
luong theo mdi mua va mdi ngay, loi dung anh hudng ctia chat luong nude dé xur ly. Boi vi diéu nay,
cong tac 1dy mau can phai dugc theo doi, bao gdm ca dia diém ldy mau va gio 1dy mau. N6i chung,
nhiing 18i thuong xay ra khi mau khong dugc ldy diing cich hay lay sai mau ngay cang ting so vdi
viéc st dung phuong phép kiém dinh. Mau c¢6 thé duoc 1ay trong vong vai phut tap trung dé tao ta
mau dai dién

Mau duoc stir dung dé kiém dinh chat lugng nude dugc chia ra thanh cac hang muc sau;

(3.1) Lay mau tai 1 diém
(3.2) Ly mau hdn hop (mAiu xtc bang gau)

3.1

3.2

Mau tai ché

Léy mau tai 1 diém co nghia la mau dugc léy tai mot thoi diém da duoc dinh trude. Léy mau tai 1
diém c6 thé it mang tinh twong trung hon vi diém va thoi gian 14y mau. Khi sir dung 1dy mau tai 1
diém, cac diém 1dy miu va thoi gian ldy miu nén dugc quyét dinh sin sang trudc khi iy mau 24
gid, nham gitup hiéu rd hon mdi quan hé v6i chat lugng nudc trung binh hang ngay.

Chat luong nude thai chic chin s& dao dong theo thoi gian va dia diém, do d6 ngudi ta khuyén
khich st dung phuong phap 14y mau hdn hop.

Mau hén hop (LAy mau xic bang gau)

Mau hén hop duoc liy theo nhitng phuong phép sau; miu dugc 4y vao cac khoang thoi gian thong
thuong, sau do tron lai véi nhau thanh 1 mau riéng. Thong thuong, mot don vi thoi gian dé tao mau
1a 24 gio. Trong trudong hop khac, mau dugc lay tai cdc diém khac nhau trong bé phan tng va duoc
tron 1én dé tao thanh mau; nhimg mau hdn hop tron nay duge goi 14 “vi tri”. Cac mau duoc 1iy theo
cung mot khdi luong. Khi tbe do dong chay tai mdi diém lay mau thay ddi 16n theo thoi gian, khéi
luong mau léy can duoc dua ra xem xét tai mdi diém. Néu cac miu léy tai cac diém vao cac khoang
thoi gian thong thuong dugc sir dung dé tao ra mau hdn hop, mdi mau nay nén duge quyét dinh
theo ty 1¢ theo toc do dong chay tai gio lién quan. Thong thuong, mau duge 1dy va cho vao cac lo
kha 1ém va sau d6 tron mot cach thich hop. Sau d6, mot lugng mau yéu cu dugc dua vao lo chi
dinh trudec.

Lo ldy mau s& dugc bao vé tranh khoi 6 nhiém bén ngoai va cho phép cac thanh phan chi tiéu
khong bi ro ri ra ngoai. Pac biét, cac chai lo nay nén dugc rua sach can than. Viéc st dung sai
phuong phap 1iy mau s& lam cho khéng dat dugc muc dich kiém tra chit lugng nudc, va c6 thé din
dén nhitng nhan xét sai 14am. Mau nén dugc léy mot cach déu nhat c6 thé. Nhu mot quy tic, cac
cudc kiém tra nén dugc thuc hién ngay 1ap tic cos thé sau khi ldy mau. Néu nhu khong thé lam
duoc diéu nay, mau nén duoc xir 1y trudce va luu trit tuy theo phuwong phap ap dung. Mau dugc xir
ly truéc dé tap trung cac thanh phan quan trong ciia mau cho myc dich loai bo sir can trg va su tac
dong qua lai cta cac thanh phan trong qua trinh do. Do cong tac xtr ly trudc, nhu trong phuong
phap 14y miu, 1a mot nhan t6 chinh c6 thé anh huong dén két qua do, do dé nén duogc thao tac véi
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d6 tap trung cao. Bang s6 2 thé hién phuong phéap 1dy mau.

Bang 1: Phwong phap lwu trir mau
Tiéu chuén Bao gébm Phwong phap lwu triv
pH P.G Can duoc do ngay lap tire sau khi ldy mau
BOD,COD,TOC,SS P,.G Trong béng téi tr 0 - 10°C
Hexane extract G Diéu chinh I&n pH4 ho&c gidm xudng HCI(1+1)
Number of coliform groups G Trong béng téi tir 0 - 5°C
Chloroform(5ml/méu) can thém vao/ trong bong tbi &
0 - 10 I, hoac diéu chinh pH2 véi H,SO4 ( hoac
Phosphorus P.G HNO3) (cho thdi gian Itu gitr ngén: trong béng; tbi tw
0-10 1)
Diéu chinh dén pH2 hay 3 v&i HC hodc H,SO; trong
Nitrogen, NH,* P.G bong t6i ttr 0 - 10 °C(dé lwu gitr trong thoi gian ngan:
trong bong tbi tir 0 -10 °C)
Bb sung thém chloroform(5ml/l méau), trong béng tbi
NO, ,NO5 P.G tr 0 - 10 °C(dé lwu gilr trong giai doan ngan: trong
béng téi tir 0 -10 °C)

4. Chi tiét vé cac tiéu chuan kiém tra chat lwong nwéc

Nhirng ti€u chuan dudi day la cac tiéu chuan quan ly vé chat lugng nudc doi voi lugng nudc dau ra
da dugc xr ly tot.

Nhiét do nudc

Nhiét do ctia nudc anh hudng dén DO va su phat trién ctia cc sinh vét trong mdi trudng nude. Vao
nhitng mua lanh, tbc do phat trién ctia cac vat thé séng trd nén cham di va qua trinh xir ly nudc s&
bi suy giam. Nguogc lai, vao nhiing mua ndéng, cac sinh vat tré nén tich cyc, do d6 nang cao qua
trinh x@ Iy nuéc.

Do trong

Pon vi do d6 trong cua nudc 1a ¢ hodc cm. Trong diéu kién anh hudng cua nudc thai hay nude da
duge xtr 1y, do trong cua nude 1a tuong ddi, trong nhiéu trudng hop, dat dén SS va BOD trong
nudc.

Do d6, nhin chung, cé kha nang tinh toan dugc do 6 nhiém ctia nudc b?mg tiéu chuén do do trong.

pH biéu thi dudi hinh thirc thé logarithm nghich dao ctia ndng d6 ion hydrogen trong nude. pH-7 1a
moi truong can bang, d6 pH nho hon 7 1a méi trudng axit, va d6 pH vuot qua 7 1a moi truong kiém.
Tac dong ciia nudc thai thuong 6n dinh, can bang hodc & méi truong kiém yéu. Nhung, nhung khi
mot lugng 16n nudce thai tir cadc co so san Xuét chay vao, hodc khi bun bi tich lily lai trong cac
dudng dng ban, axit hiru co s& san sinh, két qua 1a do pH thip hon gia tri thong thuong. Khi qua
trinh Nitrat hod xay ra trong bé phan tng, 1am hao mon ndng d6 kiém, d6 pH c6 thé xudng thap
hon t61 6.0.

COD (Nhu céu oxy hoa hoc)

Pon vi do cua lugng oxy hod dugc thé hién bang mg/l. Vat chét trong nude can duoc oxy
ho4 bang céc tic nhan oxy hod. COD, ciing gidng nhu BOD, thé hién khdi lugng chét giy ra 6
nhiém hiru co. Trong nhiéu truong hop, c6 mot mbi quan hé nhét dinh gitta COD va BOD. Nhu
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mdt quy tic chung, khi ty 16 BOD/COD cao, qua trinh xir Iy bang bun hoat tinh 1a d& dang, trong
khi khi ty 1& d6 thp, qua trinh xr 1y tr& nén kho khin. Bai vi COD c¢6 thé do dugc trong mot
khoang thoi gian kha ngin, phuong phap phan tich né kha d& va sy han ché khi do do ¢ cac vat
chat c¢6 hai 14 khong dang ké, phuong phap nay dugc sir dung rong rdi tai cac tnha may xir ly nudc
thai va kiém tra chat thai tir cdc co so san xuét.

SV(Lwgng bun)
Day 1a phuong phép dung dé do lugng bun hoat tinh. MLSS thuong mat kha nhiéu thoi gian dé do
dugc, nhung SV co thé tinh dugc kha nhanh. Vi ly do nay, MLSS dugc tinh tr SV dé kiém soat
luong bun hoat tinh. Tuy nhién, su twong quan giita SV va MLSS rat khac nhau gitra cdc nha may
xtr ly nude thai, va khac nhau giita vao mdi thoi diém ké ca tai cung mot nha may. Can phai xac
dinh r6 SV — MLSS tai m¢t khoang thoi gian thong thuong.

BOD (Nhu céu oxy sinh hoc)
Pon vi do cta lugng oxy hod duogc thé hién béng mg/l, thuong bi ti€u hao khi cac vat chét hitu co
trong nudc bi phan huy boi cac vi sinh vat thiéu khi trong didu kién ton tai dii oxy phan hod, tai
nhiét d6 20°C trong hon 5 ngay. Dé dam bao cong tac xir Iy nude duge 6n dinh, can phai cung cép
day du oxy cho BOD trong nudc chay vao cac tram xtr ly nudc thai. Pay 1a mot trong nhimng tiéu
chuin kiém tra thiét yéu nhat dé thiét ké va bao dudng cac nha may xur ly nudc thai.

SS (Can lo Iirng)
La vét chét ton tai trén dung cu lgc, khi dong nuédce dau vao hodc nude da duogc xur ly duoc loc b.'?mg
mot to gidy loc (v6i dd md ciia 1um). SS ¢6 nghia 14 cac vét chit lo ling trong nudc. SS duoc st
dung d& tinh toan luong bun sinh ra tai cac tram xir ly nudc thai. Pay ciing 1a mot trong nhiing tiéu
chudn kiém tra thiét yéu dé phuc vu cho cong tac bao tri.

Cin rin va tiéu hao sau dét (cin dé bay hoi/cin dé chay)
Can ran 1a phz‘in xac con lai va 1a tro nhe bay sau qué trinh ddt chay & nhiét d6 600°C. Luong vét
chét bi giam di sau qua trinh d6t chay duoc goi 1 “tiéu hao do ddt chay”. Néi chung cin ran 1a cac
vét chat vo co va vat chét hitu co con lai sau qua trinh dbt chay.

DO (Oxy phéan huy)
La céc phan tir oxy phén huy trong nudc. DO bi anh huong bdi stc ép cua khong khi, nhiét do
nude va ndng d6 mudi. Do co qua nhiéu oxy bi tiéu hao trong méi trudng nudc 6 nhidém, lugng DO
kha nho. Trong méi truong nude sach, lugng DO gan nhu bio hoa theo nhiét d6. DO 1a khong thé
thiéu duge dbi vai qua trinh ty [am sach cia nudc va cac sinh vat séng trong nudc.

MLSS (Cin lo lirng trong chit 16ng hén hop)

Thé hién ndng d6 bang mg/l ciia SS trong bé phan ung. Pay la phuong phap do nong do tong thé
clia cac vi sinh vat trong bé phan tmg. Néu MLSS qua thap, kha ning dong dic khong thé dat duoc,
két qua 1a khong hinh thanh du cac cum. Nguoc lai, voi MLSS qua cao, qua trinh xir Iy nudc khong
on dinh, hodc khong thyc hién hét duoc qué trinh tdch bun va nudc da qua xtur ly trong bé lz“ing tha
cip. Do d6 cén phai duy tri MLSS & trong mirc d6 nhét dinh. MLSS duoc sir dung dé tinh ham
lugng BOD-SS, SRT, tudi bun, va SVI, diéu chinh lugng bun tuan hoan va luong bun thira. MLSS
12 mot trong nhiing tiéu chuan kiém soat quan trong dé dam bao qua trinh xtr ly nudc thai dau vao
duoc on dinh.

SRT(Thoi gian ling cin)

SRT la sb ngay trong d6 luong cin lo limg & trong bé phan tmg. N6 duoc tinh bing cach 1ay luong
can lang (lugng bun du thira da duoc rat ra khoi chu trinh) chia téng sé luong can lo limg trong bé
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phan tmg trong mot ngay. SRT thé hién thoi gian bin & trong bé phan tng tac dong dén ty 1¢ cdu
thanh vi sinh vat lién quan dén xur ly nuéc thai. Sy ting truong va hoat dong cia cac vi sinh thip
hon khi nhiét do trong nude thap, va nguoc lai. Do vy, vao mua dong khi nhiét d6 trong nudc thip,
qua trinh xir Iy 6n dinh c6 thé dat duoc voi SRT dai hon mua hé.

Véi SRT dai hon, lugng bun thira sinh ra cting nhé hon, va MLSS cao hon. Tuy nhién, véi SRT qua
cao, vi khuan sgi va c6 xu hudng ting truong, cé thé chat lai thanh déng, két qua dan dén kha nang
léng bun thép va tao ra céc loai can ndi. Do d6 cén thiét phai duy tri SRT thich hgp v6i tinh trang
xu ly.

MLDO(Oxy phén huy trong chét 16ng hdn hop)
La nong do oxy trong mg/l khi bi phan huy trong chét 1ong hdn hop véi bun hoat tinh. MLDO 1a
mot chi sé dé xac dinh tinh trang oxy cung cdp trong bé phan tng. Nhin chung, hoat dong dugc
kiém soat dé gitt MLDO trong mirc tir 0.1 dén 0.5 mg/l & dudi cling cta bé hiém khi.

SVI (Chi s6 do lwgng biin)
Chi s6 nay thé hién kha ning ling va nén bun, dugc dién giai bang khdi lugng trong ml ciia 1 gram
bun sau khi lang 30 phut. SVI ciia bun hoat tinh thong thuong 14 khoang 100 dén 200ml/g trong
diéu kién phuong phap bun hoat tinh tiéu chuan, va 200 dén 300ml/g trong phuong phap OD v&i
ndéng d6 MLSS cao hon. Khi qua trinh don dbng xay ra, SVI tang dang ké.

MLVSS (Ciin lo litng dé bay hoi trong chét 16ng hén hop)
MLVSS dugc do dé tinh lugng vi sinh trong bun hoat tinh. Ty 1& cia MLVSS d6i véi MLSS kha 1a
khac nhau gitra cac tram xir Iy nudc thai, phu thudc vao hé thdng thu thap nudc thai (hé thong riéng
biét, hé thong két hop), sir dung phuong phép bé ling so cip, tinh chit cia nudce tuan hoan tir hé
thong xir ly bun, ham lugng BOD-SS trong bé phan tng, SRT, v tudi clia bun. Tai cac tram xir Iy
nudc thai thong thuong, MLVSS 1a 70 dén 90%.

RSSS (Cin lo lirng trong bun tuin hoan)
RSSS, chinh 1a SS trong bun tudn hoan, duoc do dé xac dinh luong bun thira (lugng bun lang dudi
nudc). Ty 1€ gitta RSVSS va RSSS trung khop voi ty 1€ MLVSS va MLSS.

Nhém true khuin
Vi khuan khong bao tir gam 4m dudi dang que ngan c6 thé pha v& phan két ciu lactoza trong mot
khoang thoi gian nhét dinh dé san sinh axit va khi trong 1 luong nhét dinh hodc nhiéu hon. Do
nhom tryc khuan giam nhanh chéng khi c6 su lam sach dién ra giéng nhu cac vi khuin théng
thuong khéc, ddy 12 mot chi sé dé danh gia hidu qua xtr ly ciia cac tram xir Iy nudc thai va do an
toan v¢ sinh cua nude da qua xu ly.

5. Van dé kiém soat chat lwong nwéc thong qua qua trinh xdr

”

ly

5.1 Qua trinh bun hoat tinh

5.1.1 Khai niém vé lwong mau nwdc dau vao
Qué trinh bun hoat tinh (qué trinh tiéu chuan) c6 thé xir ly hiéu qua tuong d6i cao dbi véi ham
luong chét gay 6 nhiém kha cao. Tuy nhién, né khong tranh khoi sy dao dong trong luong nude dau
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vao va chat lugng nuéc thai, va phai dugc diéu chinh nhanh chong theo lwong miu nuée dau vao.
Luong mau nude dau vao can phai dugc biét chinh xéc.

5.1.2 Kiém soat bé lang so cap
Bé léng SO cép hd tro qua trinh sau dé dé thuc hién cac chuc nang riéng biét. Bun phai dugc loai bo
hop 1y dé ngdn ngira sy don tich lai, va mot lugng ddng nhéat nudc thai s& duoc phan bd dén mdi bé.

5.1.2.1  Thoigian l&ng
Néu thoi gian ling & bé ling so cdp ngan, c6 thé lam giam sut kha ning loai bo SS.
Néu, nguoc lai, thoi gian ling qua 1au,kha niang loai bo SS c6 thé tang, nhung ty 16 BOD/SS cua
dong nude dau vao bé thong hoi s& ting, két qua din dén sy don tu lai ciia cac vi khuén soi hay su
tang 1én ciia bun hoat tinh SVI va lam giam chat lwong ciia nude dau ra. cudi cing.
Thoi gian léng can phai duoc diéu chinh theo chat lugng, ty 1€ cén léng, va n6ng do SS cua chat
luong nudc dau ra cudi cing.
Thoi gian ling ciia bé ling so cip thong thuong 1a 1.5 gio d6i voi cac hé théng thoat nudc riéng
biét va 3.0 gid ddi voi hé thdng thoat nude két hop. (Thoi gian ling duoc xéc dinh o lién quan dén
thoi tiét 4m wdt dbi voi hé théng thoat nudc két hop. Do vay cac bé duoc st dung cé thé bi han ché
khi kha néng loai bé SS ting 1én qué cao).

5122 Rut bun
Rut bun 1a mot trong nhitng khau quan trong trong d6 yéu cau phai ding gio. Pic biét can quan
tam dén tinh trang bun trong diéu kién thoi tiét nong.
Bun tich tu ¢ dudi day cac bé thuong duge rat timg dot. Nong do cua bun dugc rut khac nhau tuy
theo s6 14n rit bun mdi ngay va thdi gian rit bun — néi cach khac, 1a do lwong bun.
Nhu mot quy tac chung, cac diém sau can duoc can nhic khi rat bun:
1. Sy tich tu bun c6 thé khéng déu din mic du luong nude dau vao da duoc diéu chinh mot cach
thong nhit.
2. Nong d6 bun rit ra cao hon thoi diém rat bun ban dau va giam manh sau d6 theo thoi gian..
3. Luong bun budi ti thip hon so véi luong bun budi sang. Rut bun rat quan trong dé kiém soat
riit bun va thoi gian rit bun duge xac dinh theo kinh nghiém cho cac bé tuong Ung bang cach xem
xét cac nhén 6 trén..

5.1.2.3 Cannbi
Cin ndi dugc san sinh ra trén bé mit nude trong bé lang va tiép tuc, chu yéu 1a trong cac bé ling so
cép. Czn nbi bao gém chit béo va dau, soi bong, can cing va cac thir tuong tu, va s€ duogc loai bo
bﬁng cac thiét bi hét can nhu 1a may loc cat duoc lép dat ¢ phia trén bé mat nudc.

5.1.3 Kiém soat bé hiéu khi

Diéu kién van hanh ctia bé hiéu khi bi anh huong dang ké boi chat lwong va tinh chit ciia dong chay
dAu ra dau tién cua bé hiéu khi, ty 1€ luu lugng khi va lugng bun thira, va cac vat chét hitu co hién co,
cling nhu cc nhan t6 tach can cimg — chét 16ng trong bé thtr cip (chit lwong nude dau ra) va hon thé
ntta.

Theo do, kiém dinh chat lugng nudc can phai dugc thyc hién theo cach dugc cho la thich hop, ddi
v6i viée kiém soat chit lugng nudc trong bé hiéu khi, can phai xem xét ky cac diém trén

Bdn tiéu chuan quan trong sau day s& dugc dé cap dén:

5.1.31 MLSS
Qua trinh bun tudn hoan phuc vu cho céc vi sinh vat tiéu hoa cac vat chét hitu co, va su tap trung
ctia cac vi sinh ¢ thé dugc coi 1a diéu kién quan trong nhét trong qué trinh loc trong. Tuy nhién
trong bun tudn hoan c6 rat nhiéu cac thanh phan bi dong, do d6 phuong phép tach va tap trung cac
loai vi sinh vét khac nhau lai 12 khéng dé dang. Theo d6, MLSS (Cian lo limg trong chat 1ong hdn
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5.1.3.2

5.14

5.1.5

hop trong bé hiéu khi) thay thé ham luong vi sinh dugc coi nhur 1a mét tiéu chuan quan trong trong
viéc kiém soat chat lugng nudc. Tuy nhién, c6 thé co nhimng truong hop ham lugng vi sinh tham gia
trong qua trinh loc trong khac nhau ngay ca khi MLSS khong thay doi. Do khong c6 phuong phép
tap trung vi sinh nhanh chéng nao co thé thay thé, MLSS t6i wu 13 phai duoc hiéu thau dao va dugc
kiém soat theo kinh nghiém tai mdi tram XU ly.
MLSS duoc sir dung dé wdc tinh ty trong BOD-SS, SRT, tudi bun, SVI va cac tiéu chuan tuong tur
dé diéu chinh lwong bun tuan hoan va lugng bun thira.
SRT va tudi bun 13 cac nhan té cuc ky quan trong trong viée xac dinh xem liéu c6 nén giit lai cac vi
sinh 1am sach trong nudc thai va nitrat hoa vi khuan trong qua trinh xtr ly hay khong, va lidu c6 nén
giit cac vi khuén soi va actinomycetes, dé chung can trd qua trinh xir ly dang sinh soi trong bé. SRT
va tudi bun duoc tinh theo cong thue nhu sau:

SRT (ngay) = Stic chira ctia bé (m3) x MLSS/(A+B)

A: Luong bun hoat tinh du thtra (m3) x Lugng bun hoat tinh SS thtra (mg/1 )

B: Luong nudc thai da qua xtr ly (m3/day) x Luong nudc thai SS da qua xu ly(mg/1)

Tudi bun (ngay) = Strc chira ctia bé (m3) x MLSS(mg/l) / Luong nudc dau vao(m3/day) x

SS dau vao(mg/l)

SV (Lwong bun)

SV 14 két qua cta qua trinh lang ciia nude thai khudy chung voi bun hoat tinh sau 30 phit, duoc thé
hién bang phan traim. Néu MLSS dudc tinh theo phuong phap don gian hoa, hay hé thong hoat
dong trong khi MLSS it dao dong, thi SV ¢6 thé kiém soét chi sé vé hiéu qua ling bun hoat tinh.
Thém vao d6, biéu d6 thé hién qua trinh ling duoc tinh toan boi chwong trinh tinh hiéu suat ling
hang gio trén méy tinh s& thé hién tinh chét lang cua bun hoat tinh.

Hon thé nita, SVI(chi s6 do lugng bun) dugc sir dung nhu mot chi s6 thé hién do léng cua bun hoat
tinh. N6 duoc tinh theo cong thirc sau: SVI cang 16n, hé s xem xét cang thap. Mic du SVI thay doi
tuy thudc vao chat lugng va nhiét d6 ciia dong nudc thai dau vao, diéu kién xir 1y ciing nhu MLSS,
SVI tir 100 dén 150 trong bun hoat tinh thong thuong duoc st dung & hau hét cac tram xr 1y.

SV I(ml/g) = SV(%)*10,000/MLSS(mg/1)

Kiém soat lwu lwong khi vao

Luu lugng khi vao thuong béng 3 -7 14n so voi luong nudce thai dau vao va duoc xac dinh dya theo
kinh nghiém bai nhiét do cua nude thai, chit lwong nude thai, thoi gian hidu khi, MLDO (oxy phan
huy trong chat 16ng hdn hop), MLSS va cac chi tiéu twong tyr.

Boi vi hau hét luu lugng khi vao dugce ding dé khudy dong hdn hop nude thai, chat luong nudc dau
ra cudi cing c6 thé bi giam ngay ca khi MLDO tai bé ngoai dugc cung cép ddy du, néu nhu luu
luong khi ddu vao bi giam khi xac dinh khdi luong.

Thém vao d6, luu luong khi vao du thira s§ gdy ra tinh trang hiéu khi qua mirc va khong binh thuong
trong bun hoat tinh din dén lam giam chat lugng nuéc dau ra. Luu lugng khi vao duoc didu chinh
trong khi MLDO & bé bén ngoai dugc kiém soat. Viéc diéu chinh duya trén viéc kiém soat DO lién
tuc, kiém soat luu lugng khi vao va kiém soat ty 1&. Tuy thudc vao luong miu nude thai va chat
lwong nude thai ddu vao, luu lugng khi vao lién tuc trong 24 gio sé khong can tré qua trinh xir ly
trong mot s trudng hop nhat dinh. Ngudn dién cung cap cho viée cung cap khi chiém ty 1¢ kha 16n
trong chi phi hoat dong, do d6 nén tranh cung cip thira khi. Boi vi nhu cdu oxy trong bé giam theo
luu luwong nudc thai, The electric power charge for supplied air takes up a large percent of
operation cost, and excessive supplied air should be avoided. Because oxygen demand within the
tank falls along the wastewater flow, thu gon 15 thong gio dé giam luong khi vao theo lugng nuée
thai s& giup tiét kiém hiéu qua.

Bun tuan hoan
Luong bun tudn hoan tir bé ling thir cdp dwoc diéu chinh dé dam bao MLSS trong pham vi nhit

- 7 -
A-168



5.1.6

5.1.6.1

5.1.6.2

5.1.6.3

dinh.

Luong bun tuan hoan phai dwoc diéu chinh dé giir ty trong BOD-Sslién tuc bang cach kiém MLSS
control hoic kiém soat ty 1¢. Lugng bun tudn hoan c6 thé giit duoc lién tyuc trong 24 gid trong mot sd
truong hop nhat dinh.

C6 thé c6 nhitng trudng hop luong bun hoat tinh can thiét khong dam bao do khong cé luong bun
hoat tinh tudn hoan. C6 nhiéu trudng hoplugng bun hoat tinh thira dwoc dieu chinh dé duy tri MLSS
lién tuc.

Kiém soat bé Iang thir cap
Sy lang trong bé ling thir cip khong chi bi anh hudng boi cac diéu kién van hanh cia bé ling thi
cAp (thoi gian luu, bé mat luu lugng va hon thé nira) va cac diéu kién nudc (d6 phu hién tai, chu vi
ngan hién tai) ma con bi anh hudng ddng ké boi cac tinh chit cua bun hoat tinh (46 c6 dac, do
lang).
Do d6, can thiét phai kiém soat bé ling thir cép cling véi cac diéu kién khac, nhur mot tong thé.
Ba tiéu chudn sau day s& duoc dé cap t6i:

Thei gian lang
Dong nudc vao bé lang thir cap 1a chét 1ong tong hop di ra tir bé hiéu khi, v6i trong luc cia bun
duogc xac dinh thip hon va bun d& bén lai & d6. Do vdy, cAn phai giam bét dién tich bé mat va dam
béo thoi gian ldng 1au hon.
Mic du thoi gian ling lau hon s& giam bot kha nang giy ra can tro, kéo dai tinh trang ki khi do
thogi gian luu dai hon va sy phan huy cta bun hoat tinh da lang c6 thé tao nén cac bot khi va lam
cho bun ndi lén.

Sw phan tach bun — chat léng
Sy phan tach bun — chit 16ng ctia bun hoat tinh da ling trong bé tht cép c6 thé dugc giit lai trong
mot mirc nhét dinh, dam bao kiém soat chic chin, cho du con tuy thudc vao d6 dao dong cua lugng
nudc thai.
Phuong phap phan tach bun — chat long va SS cta nd cho thay tinh hinh ling bun va kha ning co
dac.

Bun thira

Bun hoat tinh trong bé hiéu khi sinh séi lién tuc do d6 lam ting MLSS ciing nhu SV dé giit choa
MLSS trong bé duoc lién tuc, bun hoat tinh sinh ra dwgc rat di riéng O bé léng tha cép nhu mot
luong bun thira va dugc chuyén sang khu vyc xir Iy bun. Luong bun thira rut ra, dé dap tng yéu cau
duy tri MLSS lién tuc, dugc cho 1a khoang 1% luong nudc thai vao thong thuong. Lugng rut ra
dugc xac dinh dya trén kinh nghiém b:ing chét luong nudce thai vao va tinh chét cua bun hoat tinh.
Luong bun thira bi rit ra dugc tinh toan bang may dé giam MLSS trong bé t6i mot s6 lugng nhat
dinh, va diéu chinh luong bun thira tuong duong.

N6i cach khac, ham lugng bun tudn hoan c6 xu hudng ting cao vao ban ngay. Trong truong hop
nayayhfm lugng bun thira ban ngay thuong cao hon so véi ban dém. Thyc té nay can duge xem xét
khi Iugng bun thira dugc rat ra khong lién tuc.

6 Kiém tra sinh hoc

6.1

Méi quan hé giira cac sinh vat va chat lwong nwéc da qua xiv ly

Bun hoat tinh chua yéu bao gém cac loai vi khuén, dong vat nguyén sinh va dong vat da té bao. Trong
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6.2

qué trinh xir Iy bén trong bé phan tng, vi khuan truc tiép 1y di cac chét hitu co da phan huy trong
nudée thai. O cac qua trinh sau d6, dong vat nguyén sinh iy di vi khudn, va dong vét da bao tiéu hoa
dong vat nguyén sinh va vi khuén, tao thanh mot chudi thirc an. Cac loai vi khuén xuét hién trong
bun hoat tinh phu thudc vao su téng hop cua cac loai chét hiru co va luwong khi cung cép vao trong hé
théng thoat nudc va ca cac nhéan té khac bao gdm nhiét do nudc. Boi vi cac diéu kién nay déu co lién
hé chat ché voi cac kiéu xir ly duoc ap dung dé kiém tra nudc thai, hé vi khuén thuc vat c6 kha nang
do chat luong nude di qua xir ly. Cac chi s6 sinh hoc ciing ¢o y nghia twong duong so véi cac chi sé
vét ly khi tiéu chuén so sanh twong phan v6i mutrc do chét luong nude c6 thé do duoc.

Vi khuén va dong vat thé nguyén sinh dugc tim thay trong bun hoat tinh hau hét 1a v6 hinh do ching
khong c6 sic td. Vi vay, su tuong phan khong du sic nét dé cho phép quan sat rd rang bang céc thiét
bi kinh hién vi tiéu chuén. D6 14 1y do vi sao ngudi ta sir dung cac loai kinh hién vi giao pha hay kinh
hién vi giao thoa vi phan dé kiém tra bun hoat tinh. Cac kinh nghiém trudc gitip ching ta c6 thé két
luan nhanh chéng vi khi céc sinh vat xuét hién duge xac dinh dua vao diéu kién hoat dong cua cong
tac xir ly nudc thai twong (mg va cac nhan t timg mua. Viéc quan sat bang kinh hién vi ciing c6 hiéu
qua khi x4c dinh mtrc do tap trung cta cac loai khudn tia va vi khuan soi thuong can tré qué trinh
tach can — chét 1ong trong bun hoat tinh.

Vi khuan xuét hién trong qua trinh xtr ly nwéc thai

Thuec té, vi khuan dugc kiém tra bang cich quan sat chung loai va sé luong dong vat thé nguyén sinh
va dong vat thé da bao tim thay trong bun hoat tinh. Vi khuan c6 kich thudc qua nho so véi dong vat
thé nguyén sinh va dong vat da bao dé c6 thé quan sat bang kinh hién vi.

Dong vt thé nguyén sinh c¢6 thé duoc phan loai thanh mot sé nhém dua trén tinh chat cta chung. C6
3 nhém sau day xuét hién trong bun hoat tinh. Sarcodina, Mastigophora, va Ciliata.

Nhém Sarcodina: hay con goi 1a Amoebida, chung séng béng vi khuén, cc hat chét hitu co, hodc
mdt s6 loai ddng vat nguyén sinh nho hon s& sdng trong nudc. Mot sb trong chung ¢ vo cimg, mot
s thi khéng.

Nhém MastigoPhora: chiing ¢6 1 hodc vai soi day giéng nhu toc, phan 16n chung sdng trén cac chat
hiru co da phan huy trong nuéc. Ching thuong xuat hién khi trang thai bun hoat tinh & dudi mirc
binh thuong.

Nhom Ciliata: bé miat duoc phu toan bo hoic mot phan 16ng ngin cé ciu tao gibng nhu 16ng mao
hay 16ng gai phat trién tir 1ong mao, va né ¢ co quan goi la giac mut.

Chung xuét hién khi trang thai loc trong cuat bun hoat tinh da on dinh va nudc da qua xu ly dat dén
didu kién c6 lgi. Khoang 200 loai thudc nhém nay sdng trong bin hoat tinh.

Nhém Metazoa: Metazoa nodi t6i cac dong vt c6 rat nhiéu té bao khac nhau trong mét co thé riiéng
biét hoan toan trai nguoc v6i dong vat nguyén sinh chi ¢ 1 té bao. Cac loai sdng trong bun hoat tinh
bao gdém céc sinh thudc vé Rotifera (Rotatoria) Gastrotricha, va Nematoda.
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

Liét ké cac sinh vat song trong diéu kién xir ly nwéc twong trng

Loai sinh vt dudi timg diéu kién trong bé hiéu khi:
Bang dudi day cho thay 5 loai diéu kién xir ly chinh trong bé hiéu khi véi cac sinh vat twong tng va
su két tia quan sat dugc.

1. Su két tiia va sinh vat dudi tinh trang co hai cao (d6 13 khi stic chira qué cao)
2. Su két tia va sinh vat dudi ste chtra tuong ddi cao

3. Sy két tiia va sinh vat duéi diéu kién nudc da xtr ly va bat dau tot hon

4. Sy két tiia va sinh vat dudi diéu kién xir Iy t6t

5. Sy két tiia va sinh vat dudi diéu kién strc chira thap (vai gio sau khi xir Iy bun)

S két tha va sinh vat dwdi tinh trang co hai cao (dé la khi stre chira qua cao)

Nudec da xtr Iy duoc che phu béi mot sb luong cac cin lo ling nho (SS). Do che phu cang cao, ty 18
thang du cac chat hitu co trong nudc da duge xur ly cang cao, cung cap mét chi sb vé mirc do didu
kién chua duogc xtur ly. Phuong phéap do luu lugng bun (SV) sé& cho thay su che phu déu khip caa bun.
Mot dic diém cua trang thai nay 1a & day hoan toan khong cé cac bé mat bién gidi rd rang giita cac
lop bun. Chi s6 luu lwong bun (SVI) ¢6 thé cao tdi 200 hodc cao hon nita. Pién hinh, gia tri pH cao
hon so voi @6 pH & dau vao. Str dung 1 kinh hién vi cong suat 100 cho phép nhin thiy sy két tua
dugc tao nén tir cic mang rat nho. Sir dung 1 kinh cong suét 400, lum x2-4 c6 thé quan sat dugc sb
luong vi khuan dang dng.

Sw két tha va sinh vat dudi stre chira twong dbi cao

Trong nude di xiur 1y ¢6 1 s6 lugng SS, khién cho nuéc c6 mau nau nhat. Tuy nhién, sau vai gio luu
giit, qua trfinh tach can — chit 1ong xay ra, cho ra 1 loai chit 16ng ndi 1én 13 rang. Bo loc xir Iy nude
khong bi che phi do cac cht hitu co da bi dinh vao vi khuén va & lai ¢6. Phuong phéap do luu luong
bun s& chung to rang ty 18 bun ling cang thap, va bun s& dugc nén tir diém nay dén diém khac trong
hinh try dang. Gia tri SVI thuong dat téi 200 hoac cao hon. B9 pH cao hon so véi d6 pH o dau vao.
Tap hop vi khudn hinh thanh khoang 200] 30 um cum. Céc nhan té mé rong cang tang cao s& cho
phép nhin thiy cic can cing cling nhu bao gdm ca 1 s6 vi khuan & trang thai tan séc.

Sw két tha va sinh vat duwoi diéu kién nwédc da xr ly va bat dau tét hon

Nuéc da xir Iy kha trong va tit ca chat hitu co déu bi loai bo. Tuy nhién, bé mat gidi han bun thi
khong 1 rang. Gia tri SVI dién hinh giam téi 150 hodc thdp hon, va d6 pH roi vao khoan 7.0. Mot
mirc d6 cao vi khuan dong dic lai c6 thé thiy qua kinh hién vi, va cac cum c6 thé rong toi 500 Mdi
cum c6 mot diém tap hop mau nau dam & giita va dugc bao quanh boi cic phan nau nhat hon tao ra
tir cac vi khuan tan sic van chua tap hop hét. Mot phan sinh vat ciing xuat hién duoc khi quan st &
giai doan nay, khi dang chuyén tir didu kién xtr 1y t6t sang giai doan hoa tan (tinh trang sirc chira
thp), yéu cau phai c¢6 su cht y dén cic thanh phan sinh vét khac. Khi dang trong qua trfinh chuyén
d6i tir diidu kién xur 1y tot sang giai doan hoa tan, cac rotifers (vi khuan dang vanh), peranemas,
arcellas, amip c& 16n va cac sinh vat khac xuét hién dudi diéu kién nay s& dugc quan sat.

Sw két tha va sinh vat dwai diéu kién xdr ly tt

Diéu kién dugc coi 1a xir ly t6t khi quan sat thdy mirc dong lai ciia vi khuan dat & mirc cao va qua
trinh tach can — chat 1ong dién ra, cho ra mot loai chat 1ong trong ndi 1én. Va gia tri SVI giam xudng
t6i 150 hoac thap hon. Gié tri pH s& roi vao khoang 7.0 hodc thip hon. Tai didu kién xur 1y tdt, cac
cum s€ co lai va tao thanh mang 16n. Puong kinh cia mdt cum s€ rong khoang 200-600um, va chi cd
1 s6 cum nho nam rai rac. Mirc do dong lai s€ déu nhét & cac cum, cho ra sy khéac biét tdi thiéu khi
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6.3.5

ép. Dé duy tri tinh trang tot nhu vay, cAn phai ghi chép va luu giir lai cic thong tin van hanh trong 1
giai doan hoat dong & diéu kién tot, dé co thé kiém tra nhanh chéng bat ctr khi nao c6 su bat thudng
xay ra bang cach so sanh véi cac thong tin lic van hanh dat diéu kién t6t nhat.

Su két tia va sinh vat dudi diéu kién sirc chira thap (vai gio sau khi x(r ly bun)

Céc sinh vat ¢6 rau 16n gidng nhu toc va mat nghiéng 16 rang c6 thé quan sat dugc (Mastigophora,
protozoa).

Khi lwong nuée thap di hoic khong chay vao nita, nuéc da xt Iy bit ddu sinh ra cac cum lo lung c&
nho, khién cho nudc bi giam d6 trong di. Nhitng cum nho nay sinh ra 14 do cac vi khudn da bi doi va
bit dau an nhitng san pham trao d6i chat két dinh, giy nén tinh trang cac cum chuyén doi tir trang
thai két dinh sang trang thai phan tan ban diu. Trang thai ndy dugc cho 13 trang thai phann huy,
phuong phap SV s& cho phép thay duoc cac loai bun nhu 1a bun cat lang rat nhanh hay céc chét lo
ling thuong ling cham hon. Trong bét ctr trudng hop nao, bé mat gidi han bun thudng phai rd rang
va gia tri SVI khong vuot qua 150. Do pH giam t6i 7.0 hodc thap hon. Cac sinh vat xuat hién ¢ giai
doan nay rit da dang néu phan loai. Do céac sinh vét cd 16n hay céc sinh vat chum mét kha nhiéu thoi
gian dé sinh ra hay thay ddi thé heé, sy ton tai cua chung duoc coi 1a bﬁng ching cho thoi gian luu
can 1au va luu lugng thap. Phuong phap xir Iy don gian nhét 1a loai bo bun ra. C6 thé chon cach ngan
ngira axit hoa bang cach cho thoi khi khong lién tuc. Hodc trong trudng hop ty 1¢ khudy khong thé
kiém soat, c6 thé co hiéu qua néu cho van hanh & mitc DO thép.
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NANG CAO CONG TAC VAN HANH & BAO DUONG CAC
CONG TRINH XU’ LY NU'O'C THAI TAI HA NOI, JICA
Béo cao cudi ky Phu luc

Phuluc 6 Bang tham do y kién hoc vién
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Report of questionnaires before training course

1. What is your major?
(DMechanical x 1/14
@Electric x 3/14
@Civil x 4/14

@®Environmental engineering x 3/14

@Transportation engineer x 1/14
(®Infrastructure x 1/14

(®Forest engineer x 1/14

2. How long do you work as sewerage works officer?

1 yearx 1

3 years x2
Syears x 2
6 years x 3
8 years x 1
10 years x 1
17 years x 1
18 years x 2
20 years x 1

3. What is your work?

Ms Hien HSDC: supervise & test water quality of Hanoi

Mr Phong HSDC: plan the equipment mainternance at WWTPs

Mr Tuyen HSDC: management of WWT System

Mr Quy HSDC: O&M of equipments & facilities at Kim Lien WWTP

Mr Hung Danang: operate PS of sewerage & drainage

Mr Quy Danang: Technical staff of O&M of WWTPs

Ms Duc Danang: In charge of water works and environment works in WWTPs

Mr Dung Thanh Hoa: head of Science & Technology dept., team leader of drainage &
sewerage works and infrastructure mainternance.

Mr Canh Danang: Deputy Manager of WWTP Hoa Cuong in Danang SDC

Mr Kien Thanh Hoa: SD system management

Mr Phong Hai Phong: Design, supervise and manage of facilities of sewerage and drainage
systerm

Mr Khoa Haiphong: Plan to design and build, renewal/improve SD system

Mr Tuan & Mr Long Son La: SEWERAGE & DRAINAGE Facilities implementation

4. Have you ever taken this kind of training program?

Yes x 11 Nox 3
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5. Have you ever seen and/or been to Sewage Treatment Plant?
Yes x 10 Nox 4
6. Do you have any plan to build treatment plants in your city?
Yes (go to No.7) x 14 No (go to No.8)
7. O When will the treatment plants be serviced?
Hai Phong: 2014 - 2015
Danang: 11/2007
Son La: estimated as of 2012
Thanh Hoa: Not decided

(2 What is the treatment method?

Hai Phong: Biological or activated sludge method
Danang: Anaerobic method

Son La: Not decided

Thanh Hoa: Not decided

(3 How much capacity of the treatment plant?
Hai Phong: 40,000m3/day

Danang: 70,000m3/day

Son La: Not decided

Thanh Hoa: Not decided

@ Do you have O&M stuffs already?
Danang: already but not synchronous

Others: not yet

8. Which training program do you anticipate?
(DIntroduction of Sewerage Works x 9/14 @Design of Waste Water Treatment Plant x 8/14
(®Maintenance of Equipment ~ x 9/14 @Water Quality  x 9/14
(®Sludge Treatment Process x 10/14 ®Sewer Management x 12/14
(DOn-site Training x 7/14  (®Others (

9. If there are any comments concerning this course, please write down below.
- Give more images, video and information about lectures

- Give your experiences and advices

Thank you for your cooperation.
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6.

QUESTIONAIRE 1

Do you understand our lecture today?
DOver 90% x 1/13 @70% - 90% x 10/13
350% - 70% x 2/13 @Less than 50%

Do you think that today’s lecture is useful for your work?
(DVery useful x 9/13 @Helpful x 4/13
(3Not helpful (@©Not helpful at all

Is the topic in today’s lecture apppropriate ?

@ Appropriate x 4/13 @So so x 9/13 (3Not appropriate
Which topic is most interesting to you today? Why?

@ Outline

@ Sewerage x 10/13 (Realistic, neccesity for city)

@ Provision of sewerage works x 6/13 (close to the city’s situation)

@ Financial affairs x 8/13

® PPP x 4/13

Which topics should we develop?

@ Outline

©@ Sewerage x 2/13 (more reference)

(® Provision of sewerage works x 5/13 (good for our work)

@ Financial affairs X 6/13 (new for Danang)

® PPP x 4/13 (new for Vietnam)

If you have any suggestion to us about today’s course, please write down below.

Which method is the best for developing countries?

July 12, 2010

The level of the lecture is higher than the trainees’ level. It will take very long time to apply these

knowledge into reality of the country.

Need more real examples in Vietnam
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July 13, 2010
QUESTIONAIRE REPORT DAY 2

1. Do you understand our lecture today?

DOver 90% 5/12
@70% - 90% 4/12
@50% - 70% 3/12
@Less than 50%

2. Do you think that today’s lecture is useful for your work?

@  Very useful 8/12
@ Helpful 4/12
@ Not helpful

@ Not helpful at all

3. Is the topic in today’s lecture apppropriate ?
@O Appropriate 3/12
@ Soso 9/12
(® Not appropriate

4. Which topic is most interesting to you today? Why? (Suitable for our works)

@ Sewerage Development 6/12
@ Information from planning 3/12
@ Procedure of design 9/12
@ Design of Influent flow & facility 4/12
® Some equipment in water treatment facility 6/12
® Opinion from O&M to Design 7/12
5. Which topics should we develop? Why? (Useful for our work in the future)

(D Sewerage Development 3/12
®@ Information from planning 1/12
@ Procedure of design 4/12
@ Design of Influent flow & facility 5/12
® Some equipment in water treatment facility 10/12
® Opinion from O&M to Design 3/12

6. If you have any suggestion to us about today’s course, please write down below.

Thank you for your cooperation.
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July 13, 2010
QUESTIONAIRE 2

1. Do you understand our lecture today?

@D Over 90% 4/10
@  70% - 90% 4/10
@ 50% - 70% 2/10

@ Less than 50%

2. Do you think that today’s lecture is useful for your work?

@  Very useful 7/10
® Helpful 3/10
@ Not helpful

@ Not helpful at all

3. Is the topic in today’s lecture apppropriate ?
@O Appropriate 4/10
@ Soso 6/10
(® Not appropriate

4. Which topic is most interesting to you today? Why?

(D Mechanic equipments 4/10
® Electric equipments 5/10
@ Purposes 5/10
@ Effective mainternance 8/10
(® How to make a mainternance plan 6/10
©® Examples of mainternance activities 5/10

5. Which topics should we develop?

(D Mechanic equipments 4/10
©@ Electric equipments 6/10
@ Purposes 3/10
@ Effective mainternance 3/10
(® How to make a mainternance plan 5/10
©® Examples of mainternance activities 6/10

6. Ifyou have any suggestion to us about today’s course, please write down below.
- More on-site training
- Give more experienced examples

- Give frequent failure/problems and solution
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July 13, 2010
QUESTIONAIRE 4

1. Do you understand our lecture today?

@D Over 90% 6/12
@  70% - 90% 5/12
@ 50% - 70% 1/12

@ Less than 50%

2. Do you think that today’s lecture is useful for your work?

@  Very useful 6/12
® Helpful 6/12
@ Not helpful

@ Not helpful at all

3. Is the topic in today’s lecture apppropriate ?
@O Appropriate 11/12
@ Soso 1/12
(® Not appropriate

4. Which topic is most interesting to you today? Why?

@ Water quality 10/12
©@ Sludge treatment 7/12
@ Sewer system 8/12
@ Piping system 7/12
® Others

5. Which topics should we develop?

@O Water quality 7/12
® Sludge treatment 7/12
@ Sewer system 3/12
@ Piping system 3/12
® Others 2/12

6. If you have any suggestion to us about today’s course, please write down below.
- More on-site training
- Support our cities with your experiences

- Main holes in Thanh hoa city have bad smell, is there any solution?
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Report of questionnaire after training course (July 15", 2010)

1. Do you understand our lecture today?

Choice Number of person
1. Over 90% 6/12
2.70% - 90% 5/12
3.50% - 70% 1/12

4. Less than 50%

2. Do you think that this course is suitable for you?

Choice Number of person
1. Over 90% 6/12
2.70% - 90% 6/12

3.50% - 70%

4. Less than 50%

3. Is the topic in today’s lecture apppropriate ?

Choice

Number of person

1. Over 90%

12/12

2.70% - 90%

3.50% - 70%

4. Less than 50%

4. Is the training schedule comfortable for you?

Choice Number of person
1. Over 90% 10/12
2.70% - 90% 2/12

3.50% - 70%

4. Less than 50%

5. Which topics are most interesting?

Choice

Number of person

1. Introduction of Sewerage works 4/12
2. Design the Wastewater treatment plan 5/12
3. Mainternance of equipments 9/12
4. Sewer investigation 10/12
5. Sludge treatment process 10/12
6. Piping management 6/12
7. Training on-site 9/12
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6. Why?
1.

10.
11.

12.

Mainternance of quipments & sludge treatment: Hanoi is the 1% city that has been receiving the
initial WWTPs in Vietnam. We do not have enough experiences to solve operation failures and repair
equipments... You gave me a lot of useful knowledge.

Mainternance of quipments & sludge treatment: help our jobs in WWTPs become more effective
General knowledge is very good. In current situation of Thanh Hoa, we can not have a WWTP. We
only have wastewater collection system to treat in bio lake.

Piping investigation & management that was brought from developed countries.

Wastewater treatment technology

Design of wastewater treatment plant is the most interesting topic because I am able to take part in
the ADB sewerage project of Thanh Hoa city.

Piping investigation and Intergrated control system by internet of WWTPs.

I found that all topic were interesting and suitable for me, all of them are important and connecting
to my current sewerage job. But, in my opinion, design of WWTP is the most important process.
Piping investigation and management because there are many points that could be applied into our
current works.

Piping and equipment investigation and mainternance. Piping management.

Mainternance of equipments because it is necessary to have a detailed operation and mainternance
for equipments and facilities.

Mainternance of facilities and equipments and training on-site because they are very suitable for my

current job.

7. Which topics should we develop?

Choice Number of person
1. Introduction of Sewerage works 2/12
2. Design the Wastewater treatment plan 3/12
3. Mainternance of equipments 7/12
4. Sewer investigation 1/12
5. Sludge treatment process 4/12
6. Piping management 5/12
7. Training on-site 2/12

8. What will you use these knowledge to apply in your work in your city? Please give details.
1.

ok wn

Applying equiments’ mainternance will reduce spare part costs, the WWTPs will not be postpone
operating, sewerage will be treated continously, the environment will be improved... Sludge
treatment will help our future a lot.

Apply our knowledge into WWTP’s management, mainternance plans...

Make a plan of drege and repairing the sewer system.

We will suggest to our management board to apply this method into our WWTP.

Our city has not have WWTP yet. We hope that we can use these knowledge to apply into our

sewerage works in 2015 to help serving our city.
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10.
11.

I may consult to the city administrators some views of sewerage treatment works in order to give a
proper request for design biding of the WWTP (if possible). Besides, I will also apply what I’ve
learnt to operate and manage the piping and sewer system, as well as make periodical mainternance
plans.

I will make daily plan for operation and mainternance at Danang WWTP.

I will suggest to Danang administrators to focus on smell removal and sewerage treatment at WWTP
with experiences that I learned from JICA team.

I can apply the knowledge into drainage and sewerage treatment works, but the thing is our
technology and sewerage treatment process is different from Hanoi.

I will propose piping management and mainternance for Haiphong city.

We will adjust to a suitable mainternance plan of facilities and equipments, re-investigate all current

facilities and make daily and periodical records.

If there are any comments concerning this course, please write down below.

1.
2.

8.
9.

10.

This should be applied in other cities in our country.

It would be more intersting if there are more images, data, solutions relating to current Hanoi issues
and other cities in Vietnam.

JICA should give trainees a certain business allowance to manage ourselves. Accomodation and
class should be nearer for easily transport.

Thanks for JICA’s support in this training course, which helped us to get the importance of sewerage
works in our lives. In return, [ will use what I ‘ve learnt to apply into our city’s sewerage works.
Thanks for your support.

How can we get sponsor/ODA from JICa for Danang? Conditions and procedure?

We hope that there will be more frequent training courses in the future to help improving our O&M
works.

Is it possible for JICA to suggest Danang city a most effective sewerage treatment method?

It would be better if you can clarify the level of the training course before for suitable participants.

JICA should choose a nearer hotel for easily transport and money saving.
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Report of questionnaires before training course (6™ September)
What is your major?
Sewerage & drainage engineers/workers: 8
Electric engineer: 2

How long do you work as sewerage works officer?

Under 2 years: 1 2 years: 1 4 years: 1
5 years: 1 7 years: 1 8 years: 2
10 years: 1 15 years: 1 20 years: 1

What is your work?
Sewerage & drainage engineers/system manager: 4
Sewerage and drainage worker: 2
Electric engineer: 1
Vice director of Thai Nguyen drainage company: 1
Urban lighting manager: 1
Have you ever taken this kind of training program? If yes, which kind of program?
Never: 8
In other countries: 2 (1 took a training course in electric system management in Belgium; 1 took a training
course in sludge treatment in France)
In Vietnam: 1 (took 2 training courses by German experts
Have you ever seen and/or been to Sewage Treatment Plant?
Never: 6
Already: 4
Do you have any plan to build treatment plants in your city?
On process: 4
Not yet: 6
(D When will the treatment plants be serviced?
2011: Hai Duong
Over 1 year later: Ha Nam
@ What is the treatment method?
Sludge treatment: Ha Nam
@ How much capacity of the treatment plant?
2500 -5000m2/day: Ha Nam
@ Do you have O&M stuffs already?

Not yet
Which training program do you especially anticipate?
(DIntroduction to Sewerage Works: 3 (@Electric Equipment & Maintenance:
(®Mechanic Equipment & Maintenance: 4 @Water Quality:
(®Sludge Treatment: 5 (©Piping System: 5
(DOn-site Training: 5 ®Others ( )

If there are any comments concerning this course, please write down below.

Hope to receive much guidance of sewerage treatment and equipments’ O&M.
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QUESTIONAIRE (1* day)

1. Do you understand our lecture today?

September 6, 2010

Choice Number of person
1. Over 90% 2/10
2.70% - 90% 5/10
3.50% - 70% 2/10
4. Less than 50% 1/10

2. Do you think that today’s lecture is helpful for your work?

Choice Number of person
1. Very helpful 2/10
2. Helpful 3/10
3. Maybe in the future 4/10
4. Not helpful 0/10

3. Are the topics in today’s lecture appropriate?

Choice

Number of person

1. Appropriate 2/10
2. So so 8/10
3. Not appropriate 0/10

4. Which topic was most interesting for you today? Please write down the topic and reason specifically.

Choice Number of person
1. Introduction of Sewerage works 5/10
2. Treatment methods 1/10
3. PPP 5/10

5. Which topic do you think is needed to improve? Please write down the topic and reason specifically.

Choice Number of person

1. Introduction of Sewerage works 1/10
2. Sewerage O&M 3/10
3. Sewerage works to the current environment 1/10
4. Sewerage system (piping system, sewers & 1/10
STPs)

5. Water quality 1/10
6. PPP 1/10
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6. If you have any suggestion to us about today’s course, please write down below.
- Topics should be concentrated in the O&M of the sewerage treatment in WTPs as the
purpose of this training course.
- Lecture should be focused on the technical training of O&M, not about PPP.
- Need to expand trainees quantity and exchange more experiences.

- Need to supply more realistic images.
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QUESTIONAIRE REPORT (2™ day)

1. Do you understand our lecture today?

September 7, 2010

Choice Number of person
1. Over 90% 4/10
2.70% - 90% 4/10
3.50% - 70% 2/10
4. Less than 50% 0/10

2. Do you think that today’s lecture is helpful for your work?

Choice Number of person
1. Very helpful 5/10
2. Helpful 5/10
3. Maybe in the future 0/10
4. Not helpful 0/10

3. Are the topics in today’s lecture appropriate?

Choice

Number of person

1. Appropriate 10/10
2. So so 0/10
3. Not appropriate 0/10

4. Which topic was most interesting for you today? Please write down the topic and reason specifically.

Choice Number of person
1. Electric equipment 5/10
2. Mainternance 6/10
3. On site training 3/10

5. Which topic do you think is needed to improve? Please write down the topic and reason specifically.

Choice

Number of person

1. Electric equipment (more information)

3/10

2. Equipment repair and mainternance (details)

2/10

0/10

1/10

0/10

0/10

6. Ifyou have any suggestion to us about today’s course, please write down below.
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I am very satisfied with the lecture.

Need to mention about working safety for labour workers.

Need to supplement more images about failure happened and how to fix them.

I want to be trained on-site how to operate and mainternance the electric equipments at a
STP.
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September 10, 2010

Final Questionnaires (after training course)

These questions below are very important for HSDC and JICA to improve and continue this training

course. Please write down honestly and specifically. Sharp criticisms are appreciated.

1. Throughout the training course, do you understand the contents of the course?

Choice Number of person
1. Over 90% 5/10
2.70% - 90% 4/10
3.50% - 70% 1/10
4. Less than 50% 0/10

2. Throughout the training course, do you think this training course is helpful for your work?

Choice Number of person
1. Very helpful 5/10
2. Helpful 4/10
3. Maybe in the future 1/10
4. Not helpful 0/10

3. What do you think of the level of this training course?

Choice Number of person
1. Hard 10/10
2. Appropriate 0/10
3. Easy 0/10

4. Which training program was most interesting for you?

Choice Number of person
1. Introduction to Sewerage Works 3/10
2. Electric Equipment & Maintenance 8/10
3. Mechanic Equipment & Maintenance 7/10
4. Water Quality 7/10
5. Sludge Treatment 6/10
6. Piping system 5/10
7. On-site training 6/10
8. Others 0/10
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Reasons:

Because it is very suitable to our current cities’ situation.

It helps our staffs operate and mainternance easily and more properly.

Water quality control topic is very helpful for us to evaluate the effectivemess of STPs and if its
operation is kept up with the initial design.

I am interested in electric and mechanic equipments’ topics as it is very important.

The lecture is very appropriate for our current jobs and we hope that we can apply these knowledge

into our STPs in the future.

5. Which training program should we need to improve?

Choice Number of person
1. Introduction to Sewerage Works 2/10
2. Electric Equipment & Maintenance 3/10
3. Mechanic Equipment & Maintenance 4/10
4. Water Quality 3/10
5. Sludge Treatment 6/10
6. Piping system 3/10
7. On-site training 4/10
8. Others (Investment, Finance, Build) 1/10
Reason:

Discussion about the current situation of our cities and suggest how to build a STP in each city.

I would like to get more knowledge about how to repair and maintain electric and mechanic facilities
and equipments in a STP.

We want to be trained on-site for 1-2 months to be good at operation and mainternance a STP.

We need more actual training (not theory) and study more experiences from other countries (Japan).

6. How will you make use of the knowledge you acquired in this course in your city? Please write down

7.

below specifically.
Our city has been building a STP. This course will help us a lot in operating and maintaining it in the
future.
I will consult to our management board to improve our STP plan with my knowladge.

I will apply these knowledge into my current jobs.

If we hold another training course, which level of the course do you want to take?

Choice Number of person
1. Advanced level 7/10
2. Basic level 2/10
3. Same level 1/10
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8. Except the topics in this training course, which kinds of topics do you want to take?

- Finance issues for building a STP in a province.

9. If you have any suggestion to us about this training course, please write down below.

- I want to be trained on site for 1 -2 months.

- This course is very excellent, transportation and accomodation is very comfortable. Although time is
limited, the course helped us so much or jobs in the future.

- I want to be trained more deeply about the biological treatment technology in order to operate the STP
more effectively to achieve high water quality discharge.

- The lecture is not so clear that we did not have in-dept understandings about the sewerage treatment
procedures.

- Ilike this course very much as it helps me to improve my knowledge about sewerage treatment.
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1.

Report of questionnaires before training course (13" September)
What is your major?
Sewerage & drainage engineers/workers: 6
Electric engineers: 2
Environemt (technology) engineers: 4

Civil engineers: 2

None: 1

How long do you work as sewerage works officer?

1 — 2 months: 3 1 — 1.5 years: 3 2 years: 1
3 years: 1 4 - 5 years: 2 9 years: 1
10 years: 1 14 years: 1 15 years: 1

What is your work?

Binh Duong: supervisor, manage and design technical issues in STP (2) and Sewerage & drainage executive
6]

Bac Giang: administrator (1) and Central system control and operation (1)

Vinh Phuc: technical staffs (2)

HCMC: operate and manage STPs (1); planning (1)

Son Tay: Drainage and sewerage works (2)

Hue: Drainage and sewerage works (2)

Ninh Binh: operate in pumping station (1); communication & management (1)

Have you ever taken this kind of training program? If yes, which kind of program?
Never: 12

Took part in an O&M training for STP in Singapore in 30 days.

Joined a sewerage treatment training course in Shizuoka city, Jpan in Oct 2007

Joined the design estimation training course by a human resource development organization cooperated with
contractor Ebara.

Have you ever seen and/or been to Sewage Treatment Plant?

Never: 6

Already: 9

Do you have any plan to build treatment plants in your city?

Yes: 2

Not yet: 1

(D When will the treatment plants be serviced?

HCMC: Binh Hung Hoa (June 2006) and Binh Hung (June 2009)

Hue: estimated in 2020

Son Tay: from 2007 but has not been serviced

Vinh Phuc: 2015

Bac Giang: July 2010

Binh Duong: 2014

©@ What is the treatment method?

HCMC: biological technology (Binh Hung Hoa) and activated sludge (Binh Hung)
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Son Tay: like Truc Bach STP

Vinh Phuc: biological technology

Bac Giang: Biological technology OCO

Binh Duong: ASBR

@ How much capacity of the treatment plant?
HCMC: 30,000 m3/day (Binh Hung Hoa) and 141,000m3/day (Binh Hung)
Son Tay: 150m3/day

Vinh Phuc: 5,000m3/day

Bac Giang: 10,000m3/day

Binh Duong: 70,600m3/day (1% period: 17,600m3/day)
@ Do you have O&M stuffs already?

HCMC, Bac Giang: already

Son Tay, Vinh Phuc, Binh Duong: not yet

8. Which training program do you especially anticipate?

(DIntroduction to Sewerage Works: 9 (@Electric Equipment & Maintenance: 9
(®Mechanic Equipment & Maintenance: 9 (@Water Quality: 11
(®Sludge Treatment: 1 ©Piping System: 12
(DOn-site Training: 12

(®Others ( Budgets for sewerage O&M, Government orientation for sewerage works) 2

9. If there are any comments concerning this course, please write down below.

During discussion, I wish to hear more details about O&M difficulties and solutions.

- It would be better if hand-outs are delivered to trainees before the lectures in order to have
well-preparation before discussion.

- Hope to receive JICA support for our sewerage treatment system

- Design and construct a STP for Son tay

- Improve lunch for trainees; breakfast and dinner should be included
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QUESTIONAIRE REPORT (2™ day)

1. Do you understand our lecture today?

September 14, 2010

Choice Number of person
1. Over 90% 2/15
2.70% - 90% 4/15
3.50% - 70% 8/15
4. Less than 50% 1/15

2. Do you think that today’s lecture is helpful for your work?

Choice Number of person
1. Very helpful 4/15
2. Helpful 5/15
3. Maybe in the future 6/15
4. Not helpful 0/15

3. Are the topics in today’s lecture appropriate?

Choice

Number of person

1. Appropriate 9/15
2. So so 6/15
3. Not appropriate 0/15

4. Which topic was most interesting for you today? Please write down the topic and reason specifically.

Choice Number of person
1. Sludge treatment 2/15
2. Dehydrator 2/15
3. Pump mainternance 1/15
4. Electric equipment O&M 5/10
5. PPP 2/10
6. On site training 2/10

5. Which topic do you think is needed to improve? Please write down the topic and reason specifically.

Choice Number of person
1. Treatment methods 2/15
2. Operation and mainternance in a STP 2/15
3. PPP 3/15
4. Control system PLC 1/15
5. Financial issues 3/15

A-193



6. Automatic control system 1/15
7. Sewerage works 2/15
8. Biological reaction tank 2/15
9. On-site training 1/15

6. If you have any suggestion to us about today’s course, please write down below.

Lecture should be more clear and detailed.

Sewer system mainternance and actual situation should be discussed.

Training documents needs to be improved and combined into 1 book.

Lecture is not cleared enough.

Lecture is clear and easy to understand. Trainer is whole-hearted.

Level of trainees to be taken part in this training course and contents of the course should
be clear in the invitation letter for management boards to appoint right persons.

Organize more training courses.
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QUESTIONAIRE REPORT (3rd day)

1. Do you understand our lecture today?

September 15, 2010

Choice Number of person
1. Over 90% 4/15
2.70% - 90% 6/15
3.50% - 70% 5/15
4. Less than 50% 0/15

2. Do you think that today’s lecture is helpful for your work?

Choice Number of person
1. Very helpful 5/15
2. Helpful 6/15
3. Maybe in the future 4/15
4. Not helpful 0/15

3. Are the topics in today’s lecture appropriate?

Choice

Number of person

1. Appropriate 13/15
2. So so 2/15
3. Not appropriate 0/15

4. Which topic was most interesting for you today? Please write down the topic and reason specifically.

Choice Number of person
1. Equipment operation and mainternance plan 11/15
2. Failure and solutions 3/15
3. Technology charts 2/15
4. Financial issues in O&M 1/15
5. 0/15
6. On site training 2/15

5. Which topic do you think is needed to improve? Please write down the topic and reason specifically.

Choice Number of person
1. Equipment operation and mainternance plan 8/15
2. Failure and solutions 2/15
3. Technology charts 0/15
4. Financial issues in O&M 0/15
5. Other (safety) 1/15
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6. On site training 2/15

6. If you have any suggestion to us about today’s course, please write down below.

Trainers are very helpful and whole-hearted.

Has sludge that is transfered to dispose at landfield caused any pollution?
Secure and guide about safety during on-site training for trainees.

Need more explanation about points in slide 4,8,10,13 that are very intersting.

Supply more examples and experiences in real cases.
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September 16, 2010

QUESTIONAIRE REPORT (4" day)

1. Do you understand our lecture today?

Choice Number of person
1. Over 90% 2/15
2.70% - 90% 7/15
3.50% - 70% 5/15
4. Less than 50% 1/15

2. Do you think that today’s lecture is helpful for your work?

Choice Number of person
1. Very helpful 6/15
2. Helpful 6/15
3. Maybe in the future 3/15
4. Not helpful 0/15

3. Are the topics in today’s lecture appropriate?

Choice

Number of person

1. Appropriate 10/15
2. So so 4/15
3. Not appropriate 0/15

4. Which topic was most interesting for you today? Please write down the topic and reason specifically.

Choice Number of person
1. Water quality standard by VN Law 5/15
2. Water quality control 5/15
3. Importance and purposes of water quality control 3/15
4. Sampling 3/15
5. Others 0/15
6. On site training 2/15

5. Which topic do you think is needed to improve? Please write down the topic and reason specifically.

Choice Number of person
1. Water quality standard by VN Law 1/15
2. Water quality control 4/15
3. Importance and purposes of water quality control 0/15
4. Sampling 0/15
5. Others (expericences) 1/15




6. On site training 2/15

6. If you have any suggestion to us about today’s course, please write down below.
- Instruct how to sampling and record.
- Clear out the operation of reaction tank and other procedures in Van Tri STP.
- Lecture needed to begin from overview into details.

- Helpful trainers; on-site trainer should improve their training skills.
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September 17, 2010

QUESTIONAIRE REPORT (5" day)

1. Do you understand our lecture today?

Choice Number of person
1. Over 90% 4/15
2.70% - 90% 6/15
3.50% - 70% 5/15
4. Less than 50% 0/15

2. Do you think that today’s lecture is helpful for your work?

Choice Number of person
1. Very helpful 7/15
2. Helpful 6/15
3. Maybe in the future 1/15
4. Not helpful 1/15

3. Are the topics in today’s lecture appropriate?

Choice

Number of person

1. Appropriate 11/15
2. So so 4/15
3. Not appropriate 0/15

4. Which topic was most interesting for you today? Please write down the topic and reason specifically.

Choice Number of person
1. Piping system investigation 5/15
2. Piping mainternance 9/15
3. Problems during piping mainternance 1/15
4. Solutions 0/15
5. Others 0/15

5. Which topic do you think is needed to improve? Please write down the topic and reason specifically.

Choice Number of person
1. Piping system investigation 0/15
2. Piping mainternance 7/15
3. Problems during piping mainternance 4/15
4. Solutions 0/15
5. Others 0/15
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6. If you have any suggestion to us about today’s course, please write down below.

Trainers should give more experiences during working and solutions.
How to make a piping investigation plan and record?

When will we can replace new sewers/pipes (% broken)?

Mr Tuyen’s lecture needs to be more interesting.

Beside the sewer system, we need to get more information about relay pumping stations.
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September 17, 2010

Final Questionnaires (after training course)

1. Throughout the training course, do you understand the contents of the course?

Choice Number of person
1. Over 90% 2/15
2.70% - 90% 8/15
3.50% - 70% 5/15
4. Less than 50% 0/15

2. Throughout the training course, do you think this training course is helpful for your work?

Choice Number of person
1. Very helpful 5/15
2. Helpful 10/15
3. Maybe in the future 0/15
4. Not helpful 0/15

3. What do you think of the level of this training course?

Choice Number of person
1. Hard 1/15
2. Appropriate 10/15
3. Easy 4/15

4. Which training program was most interesting for you?

Choice Number of person
1. Introduction to Sewerage Works 7/15
2. Electric Equipment & Maintenance 9/15
3. Mechanic Equipment & Maintenance 11/15
4. Water Quality 10/15
5. Sludge Treatment 10/15
6. Piping system 9/15
7. On-site training 9/15
8. Others (O&M experiences) 1/15
8. Others (PPP) 1/15
Reasons:

- Because it is very suitable to our work.
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- I can see directly a STP (on-site training).
- Because this is my concern.
- We have learnt the most interesting experiences to operate and maintain a STP.

- This course will help us to apply in our city for operation and management.

5. Which training program should we need to improve?

7.

Choice Number of person
1. Introduction to Sewerage Works 4/15
2. Electric Equipment & Maintenance 8/15
3. Mechanic Equipment & Maintenance 5/15
4. Water Quality 7/15
5. Sludge Treatment 9/15
6. Piping system 8/15
7. On-site training 7/15
8. Others (Safety for labour) 1/15
Reason:

- Need to clear out about biological treatment; electric and mechanic mainternance topics should be
given under detailed schedules for examples; on-site training should be longer to find out more details
about STPs.

- More detailed.

- All lecture are too theorical, not clear.

- Time is too short, not enough time to discuss further issues.

- Piping cleaning and odour removal.

How will you make use of the knowledge you acquired in this course in your city? Please write down
below specifically.
- Ninh Binh province has no STP currently but I hope to use my knowledge into our drainage &
sewerage works.
- I will transfer my knowledge from this course to my colleages.
- Apply into my current job.
- Suggest to the management board to operate and maintain our STP better.

- Apply into our STP to be serviced soon.

If we hold another training course, which level of the course do you want to take?

Choice Number of person
1. Advanced level 9/15
2. Basic level 2/15
3. Same level 4/15
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8. Except the topics in this training course, which kinds of topics do you want to take?

Training course of drainage works
Automatic electric system in STP

STP management course

Leak treatment technology in landfields.
Design a sewerage system

New sludge treatment method

Financial management of STP

Safety for labour

If you have any suggestion to us about this training course, please write down below.

Next training courses should be longer and more organized.

Training for management and operation should be separated to easily focus.
Hope there are more and more training courses in the future.

Hand-out should be delivered to trainees before every lecture.

Give more experiences from Japanese side.
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NANG CAO CONG TAC VAN HANH & BAO DUONG CAC
CONG TRINH XU’ LY NU'O'C THAI TAI HA NOI, JICA
Béo cao cudi ky Phu luc

Phuluc7 Bang tham do y kién dao tao vién
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10/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN PAO TAO

Chang t6i rat mong nhén dwoc ¥ kién trung thye nhét cia quy vi voi te céch 13 chuyén vién dio tao cia
khoa hoc ndy. Diéu nay 13 vi nhém nghién ciru JICA chiing t6i cin phai b4o cdo cho JICA vé toin b§ khoa
hoc, do d6 nhiing y kién déng gop ciia quy vi s& rét ¢é ich cho ching t8i. Bang cin hoi nay s& duge dua ra

mét lan nita trong khéa hoe tiép theo. Chiing t5i xin chan thanh c4m on sy hop tac cia quy vj..
Trude khi trd 10 cau hoi, quy vi vui 1ong cung cip thong tin ¢4 nhan bén dudi.

HQ tén: NE‘W&/‘V jNé‘ mm
Nghé nghiép hién nay (cong viéc & thai gian lam viée):

Trinh 4§ chuy&n mén: ﬁ? [2 }@ J“f‘f @, B LN _ s e 27

1. Vi tr cach 14 mdt chuyén vién dio tao, anh/chi ¢6 nghf ring anh/chi da lam t&t khoa hoc 14n nay?
DTéi nght 14 t5i da 1am rét tét @ HAu nhv t6i d2 lam tdt "
@Cb va khogn - @ Tbi khong nghi nh vay

2. Kho6 klhin trong qua trinh gidng bai ciia anh/chj 1 gi?
— CHrR " forne A?"/fl;‘.‘) f?""‘/‘ﬂ"b
— 7/)75? 'Kf?n A e TE e BT s,
3. Anh chj nghf ring ban than minh cin bd sung/ nang cao diém nao trong lin dao tao t6i?

—Brim pm BT NG B, qfuer o

4. Anh/chi nghi sao vé trinh dd cua hoc vién 14n nay?
@O Cao @Binh thudng @ Thiép

5. Anh/chi nghf trinh d{_‘) clia gido trinh 14n nay ¢ phu hgp véi hoe vién khéng?
ON @ Hau nhu 1 c6.v" @ Cé vakhdng @ Khéng, toi khéng nghi vy

6. Trong qua trinh thao ludn véi hoe vién, anh/chi thay diém ndo hép din ho nhét? Vui long cho ching toi
] = : — — —~
bidt thdng tin cy thé. — 7&7577‘% ré"fdj Zone 1?2 HRrk, A Iy XL 7
T
7. Néu anh/chj ¢6 g6p.¥, xin vui Idng cung cép cho chiing t6i vao bén dudi. — ~
— - - -~ — — ——— e W M&
Dot Snt rgis 177, o2 Y FH p R 1B PeHE LT
. "
2 A s AE R A

Cém on sy hop téc cua quy vi..
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10/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN DAO TAO

Ching t6i rdt mong nhén duoc ¥ kién trung thye nhit cua quy vi voi tu cach 1a chuyén vién dio tao cua
khoa hoc nay. Diéu nay 14 vi nhém nghién ciru JICA chiing t6i cin phai bdo cao cho JICA vé toan bd khod
hoc, do d6 nhiing ¥ kién déng gop cia quy vi s& rét ¢6 ich cho ching t6i. Bang cdu hoi ndy s& duwoc dwa ra

mét 14n nita trong khéa hoe tiép theo. Chung t&i xin chén thanh cdm on sy hgp tic cia quy vj..

Trude Khi trd 101 cdu hoi, quy vi vui long cung cép thong tin ¢4 nhén bén dudi,

Ho ten: Lty /umﬂ/ iz
Nghé nghiép hidn nay (cong viéc & thoi gian lam viée): C-Md, W T b’““ %’V M n“%‘l‘/
Trinh 45 chuyén mén: m Hoo
grv rgomf mSi Z«mg s
1. Véitu cach 1a mét chuyen vién dao tao, anh/chj ¢6 nght réng anh/chj da 1am t6t khoa hoc 1dn nay?
(DTéi nghi 1a t5i d3 1am rét t6t @ Hau nhu t6i d3 Jam t6t v
@C6 va khogn @ T6i khdng nghi nhir vay

2. Kho klhiin trong qua trinh gidng bai ciia anh/chj 14 gi? « ,Gfufav 00 'éﬂ,a, S¥
(WMWVL'—/&{?W? & i 1335 A° nﬁzadg

A cal Aoc vitn)
3. Anh chj nghi rang ban than minh cin bd sung/ ning cao diém nao trong 1an dao tao t&i?

,Co:f-'.)ua,ca.owaécv"ﬁacu\/ﬁccao &nﬁfﬂaﬁo%ﬁ‘ RaZ Sl
5Mm;‘(ﬂd’ndb/g m? ngqen VA i A die T

-

4. Anh/chi nghi sao vé trinh d8 cua hoc vién 13n niy?
@ Cao : @Binh thuong ® Thép v

5. Anl/chi nghi trinh d6 ciia gido trinh l4n nay c6 phu hop véi hoe vién khdng?
® csvY @ Hiunhvlaco. @ Cb vakhdng @ Khong, t6i khong nghi vay

6. Trong qua trinh théo lugin véi hoe vién, anh/chi thdy diém nao hép din ho nhét? Vui long cho chung t6i
biét thong tin cy thé@® G:'m oo tmk aﬁaad@ ”3 %’aﬁmf b eat @y G o0, f%
céadrm T Aies xay aﬁmjgfvfﬂy/o Gt cal B

7. Néu anh/chi c6 gop y, xm vm long cung cap cho chiing t6i vao bén dudi.

A, fao vg cao %ﬂdqm G Fat &36:,1% ard of
Fécn. OMW (vo c:'rfhm:.,’Z;c,,7 < Aot Y& rgud;onmwz;:vv)

Cém on sy hop tac cia quy vi..

@Giéﬁdﬁo[aowa W&!?MJ/#{
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10/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN PAO TAO

Chiing t6i rdt mong nhén duge y kién trung thuc nhit clia quy vi véi tu cach 14 chuyén vién dao tao ciia
kho hoc nay. Pidu ndy 1 vi nhém nghién ciru JICA ching t6i cn phai bédo céo cho JICA vé toan b khoa
hoc, do d6 nhirng y kiéh déng gop cha quy vi s& réit ¢ ich cho ching t4i. Bang cAu héi ndy s& dwgc duara

mét 14n nita trong khoa hoc tiép theo. Chiing t6i xin chin thanh cidm on sy hop tic cia quy vi..
Trude khi tra 104 ciu hdi, quy vi vui long cung cép thong tin ¢4 nhin bén duéi.

Ho tén: Ngudi?a. g G:g Phony

Nghé nghiép hién nay (e6ng viée & thoi gian [am viée):
Trinh d6 chuyén mén; Eg W cSH By

/ ~Zp
K5 Mk - Prtred e

X NN

1. Véi tu ciach la mét chuyén vién dao tao, Wi ¢6 nghi ring anh/chi da 1am tét kho4 hoc ldn nay?
@Tai nghi la toi di lam rat 6t @ Hhunhutoi da lam t5t  \/
(@C6 va khdgn @ Téi khong nghi nhu vay

2. Kho klhan trong qua trinh gidng bdi cuia anh/chi la gi?

Soan he ﬁq;{a iy 11'7?‘

3. Anh chi nghi ring ban thin minh can bd sung/ nang cao diém nao trong lan s‘iéo tao 16i?

?‘L@; bea' W &Z db_}ij 1

4. Aph/chi nghi sao vé trinh d3 cud hoc vién 1an nay?
\/@; Cao . @Binh thudng @ Thép

5. Anh/chj ngh\'firg/(j@ chia gido trinh 14n niy ¢é phit hop véi hoc vién khéng?
® Co Hau nhu 14 ¢é. @ Cé vakhodng @ Khdng, tdi khéng nghi viy

6. Trong qué trinh thao ludn véi hoc vién, anh/chi thiy diém nao hip dan ho nhét? Vui 1dng cho chung t6i

biét thong tin oy thé. Oi v b3 2 W N leiuh wydbe
— ? Vt K-U w9 ¥ > lb)
R — L?Vl[a' w'{fh%u B Qb i‘k G

7. Néu anh/chi ¢6 gop ¥, xin vui 1ong cung cp cho ¢ /n'ing'tﬁi vao bén dudi. -
: Mg Q,M/ [ 2 Q}W?{\qo VA haat

Vi 1 / I ey
beo Ay Cad Ubg el XUM

Cam omn su hop tic clia quy vi..
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10/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN DAO TAO

Chiing t5i rat mong nhin dwoc ¥ kién trung thuc nhit cia quy vi véi tu cach 13 chuyén vién d3o tao coa
khod hoe ndy. Piéu nay 14 vi nhom nghién ciru JICA ching t5i cin phai bio co cho JICA v toan bd khod
hoc, do d6 nhiing ¥ kién déng g6p clia quy vj s& rit cé ich cho chiing t8i. Bang ciu hodi ndy s& duge dua ra
m{t lan nita trong khéa hoo tiép theo. Ching t6i xin chén thanh cdm on su hgp téc cia quy vi..

Trude khi tra 1o cdu hoi, quy vi vui 1ong cung cp thdng tin ca nhan bén dudi.

Ho tén: ﬁm\f Aink 2§LL
Nghé nghiép hién nay (cong viée & thm gian lam vide): l/[ Lin M z(f'CU’"} )CU. 'Zd W ¢ ﬁﬁu e

Trinh d chuyén mén: /ZV» M L@M _ (H(ﬁ/’/%/¢ '—)Lﬂa !’M‘z

I, Véitr cdch la mot chuyen vién ddo tao, anh/chi ¢4 nghi rz“mg anh/chi da 1am 5t khod hoc 1in nay?
@T6i nghi 13 t6i 33 lam rét tét @ Hau nhu tai da lam 5t
(@. 5vikhogn @ Téi khong nght nhu vay

2. Kho klhan trong qua trinh g g?lang bai cua anlv’clu la gl? -
~Chida f(mjcad,’ gJLa qu c%«,q &hw vies 2N Lo & ZN9S)

- @Ay i, e t/f.ev’?‘aao mﬂuﬁv (;DC WM@@cmu{iah
s

3. Anh chi nghi ring ban thax) minh can bd sung/ nang cao diém nio trong lan ddo tao t6i? ~ ?,iou
-Laqépw’fmb%%%ﬂjvw}awm 7¢%

4. Anh/chi nghi sao vé trinh d6 cua hge vién lin nay?

@ Cao . @inh thudng @ Thip

@ co

5. Anh/chi nghi trinh d¢ cia gido trinh lin ndy ¢6 phu hop voi hoc vién khéng?
@;{E‘iu nhr 14 ¢6. @ C6vakhong @ Khéng, t3i khong nght vay

6. Trong qud trinh thao luan v6i hoc vién, anh/chj thiy diém nao hap dan ho nhat? Vm long cho chung i AL

bletthongtm cu the ,(:Lc ’{,/Luc . c{j Z/{_m .{Z«m Y l, /m 5(5 P
S q? J ( %, ')
Cac /Erv(,‘o VA Cad X «57 5.«{( u,mﬁ %7 Car \{ Lein Q;fwf

7. Néu anh/chj ¢6 gop_y, xin vui 1?11g cung cap cHo chiing t6i vao bén dudi. 7 . \
- i i ~ 52 i ¢ —_—
&—ﬁeﬁr%f& cap ks Ty /%ﬁh by 7"’“’-’0{7 Z%C@év new,
ce R Hde ' )

Cam on sy hop tac cia quy vi.”
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17/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN BAQ TAO

Ching téi rét mong nhén dugc ¥ kién trung thue nhit cia quy vj voi tr cdch 1a chuyén vién dio tao cia
khoé hoc nay. iéu nay & vi nhém nghién ctru JICA chiing t3i cin phai bio cfio cho JICA vé toan bd khoa
hoc, do d6 nhitng y kién déng gOp clia quy vi s& rit ¢6 ich cho ching t6i. Bang cdu héi nay s& dwge dua ra
mdt Iin nita trong khéa hoc tiép theo. Chiing t6i xin chén thinh cim on sy hgp tic coa quy vi..

Trude khi trd 16i ciu hoi, quy vi vui long cung cdp théng tin cé nhan bén duéi.

Hotén: NEVATS CoNS TWYED
Nghé nghi¢p hign nay (cong viéc & thdi gian lam vise):

Trinh d§ chuyén mén: /6;9":# 4@ 0’4’3 cﬂ'é-;’ L 0 M i ﬁj@n‘

1. Vé&i tu cach 13 mdt chuyén vién dao tao, anh/chj c6 nghi ring anh/chj d3 1am tt khoa hoc 14n nay?
(DTbi ngh 12 t61 di lam rét tét @ Hau nhy t6i da 1am tét
(@C5 va khdgn @ Tai khéng nghf nhu vay

2. Kho klhan trong qua trinh giang bai ctia anh/chi 1a gi? _ P ~
- Lhpacn o Slns hap b€ o LGz L Lot -‘?’é/?:‘ G A

— R R e — = 8 =
@ﬁ' Lo /d’zg &3’5/6?_{0‘1@:1 TS 75 b= TR
3. Anh chi nghi ring ban than minh cin bd sung/ ning cao diém ndo trong 13n dio tao t6i?

Gl pomts S5 pogm.

4. Anh/chi nghi sao v& trinh d3 cua hgc vién Ién nay?
O Ca()\/ @Binh thiréng @ Thép

5. Anh/chi nghi trinh d6 coa giao trinh lin n&y c6 phu hop véi hoe vién khdng?
D 6 @ Hiunhelico.n” @ C6vakhong @ Khong, 16i khong nghi vy

6. Trong qué trinh thao luan véi hoc vién, anh/chj thdy diém nao hép din ho nhét? Vi long cho chiing tdi
/ — - — bl e —
biét thong tin cu ths, (2 TBoy; o poors rS Liets o5

7. Néu anh/chj ¢6 g6p ¥, Xin vui 1ong cung cdp cho chiing t3i vio bén dudi.

Cam on sy hop téc clia quy vi..
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18/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN BAO TAO

Chiing t5i rit mong nhén dugc ¥ kién trung thue nhét cia quy vj v6i tu cich 13 chuyén vién ddo tao coa
khod hoc nay. Diéu nay 12 vi nhém nghién ciru JICA chiing 16i cin phi bao céo cho JICA v& toan b khoa
hoc, do dé nhimg ¥ kién déng gop cia quy vi s& rét ¢6 ich cho ching t6i. Bang cdu hoi nay s& duoc dua ra
mét lin niva trong khda hoe tiép theo, Chiing t5i xin chén thanh cam on sy hgp thc cia quy vi..

Trude khi tra 101 cdu hoi, quy vi vui long cung cip théng tin c4 nhan bén duéi.

'_ a
Hotén: TRAN MINNT— WIE/N )
Nghé nghiép hién nay (cong vige & thoi gian lam viée):; fm W CAE Qﬁ/

Trinh o chuyén sion: 724 Aice . Chimor sk M3 zg,? i .

1. V6itw vash 12 mot chuyén vién dao tao, anh/chj c8 nght ring anh/chi d 1am t6t khod hoc 14n nay?

DTéi nghi 12 t5i da lam rit tét @ Hiu nhr 5i d lam bt ¥
@C6 va khdgn @ Téi khong nghi nhur vy

2. Kho klhin trong qud trinh giang bai cia anh/chi 1a gi? ,{397 3

3. Anh chj nght ring ban than minh cn b sung/ néng cao diém ndo trong ln dao tao 16i?
. Hoc k€ o Hidg. 7@,1)’ 3 rna G cab défﬁafx m*gr Ko raXondk Lop
. -~ by = -y ‘;‘ - . s = - -~ - 4 -) - -:_-
ot 77&?/%;”%‘@2’- S s phas Zier; ?.c%w/?m Gae oy B Vi o g
4. Anh/chj nght seo vé trinh d6 cua hoc vién 14n nay?
O Cao @Binh thuong I/ @ Thép

-

5. Anb/chi nghf trinh d$ cia gido trinh 1dn ndy cé phi hop véi hoe vién khong?
O Cs @ Héu nhu la c6.)/ @ Cé va khong @ Khéng, t6i khong nght vay

6. Trong qua trinh théo luin véi hoc vién, anh/chj thdy didm nao hép din ho nhét? Vui long cho ching t6i
biét thong tin cu thé. . Lkeo Z&F oab g, Adp A ocef Rz & £nS rap s,
o &, "", / )~ v \5, i ’
i ! arc sw 5’ Ao b,
7. Néu anh/chj ¢é gép )", Xin \fmi lé;_i_g cung cz‘lp cho chiing téi vao bé?n dudi. , . :
. Xon i cb? m%’x'ééﬂaﬁ"&/eﬁ -@“m‘»?’:mao Ray & nm?g coro
’ s ’ - @ . , 7
7?&?W-“ X U ek G ono ke y N ol TP Hhas B o’ Hih
Cam on sy hop tic ctia quy vi.. /.~ / —_ —_
AN AP e cla QY VI £y He Vo & ats vao e ?b)')g .
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18/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN PAO TAO

Chéng t6i rit mong nhan dwge y kidn trung thwe nhét ctia quy vj v6i tr cdch 1 chuyén vién dao tao cia
khoa hoc ndy. Pi¢u nay 13 vi nhém nghién ctru JICA ching i can phai bao cdo cho JICA v& toan bé khos
hoc, do d6 nhimg ¥ ¥ién déng £0p cla quy vi s8 rét ¢6 ich cho ching t6i. Bang cu hoi nay s& duoc dira ra

mdt 1dn nira trong khéa hoe tiép theo. Chuing 15i xin chan thanh cdm on sir hop tac cia quy vj..

Trude khi trd 161 cdu héi, quy vi vui long cung cip thong tin c4 nhan bén dudi.

Ho tén: NWJ Hﬂ; PI‘W‘}

Nghé nghiép hién nay (cong viée & thdi gian Jam viée): K;fw y o1
Trinh d6 chuyén mén: {&; & J{ du

Vi br cach 1a mét chuyén vién dao tao, anh/chi c6 nghi ring anh/chj dz’i?n t6t khoa hoc 13n nay?

DTéi nghi 1 tbi a3 lam rét tt @ Hau nhu t6i da lam tét
@C6 va khogn @ Toi khong nght nhu véy

Khé klhan trong qua trinh gidng bai ciia anh/chi 1a gi?
ﬁ o Ad;;f fr-;
Anh chj ngh ring ban than minh cin b3 sung/ néng cao diém ndo trong 1An dao tao t6i?
C'T" bat ﬂ’lﬁq;
Anh/chj nghi sa vé trinh d6 cua hoc vién lin nay?
@ Cao \/ (@Binh thuémg @ Thip

Anh/chj nghitrinh d¢ cia gio trinh 1an nay c6 phi hop véi hoc vién khong?
@ Co @ Hau nhu 13 c6. @ C6 va khong @ Khéng, t8i khéng nghi vay

Trong aua trinh théo luin v&i hoe vién, anh/chj théy diém nao hip din ho nh4t? Vui long cho ching tdi

biét théng tin oy thé, (;1*
/
= A / i’.f o
Néu anh/chj c6 g0p ¥, xin vui long cung cap cho chiing i vao bén duéi. /
/ —_— ~ —_ ] r"", y ﬁ’/ W
e eal b o P B LT~ iy gm0 So KLY

Cam on sy hop tic cia quy vi.,
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17/09/2010
BANG CAU HOI THAM DO Y KIEN CHUYEN VIEN DAO TAO

Ching t6i rit mong nhan duge ¥ kién trumg thyre nhét cia quy vi voi tu cich 13 chuyén vién dio tao cia
khoa hoc nay. Didu niy 12 vi nhém nghién céu JICA ching t6i ¢An phai béo cdo cho JICA vé toan bé khod
hoc, do d6 nhitng ¥ kién déng gop chia quy vi s& rat cé ich cho ching ti. Bang céu hoi nay s& dugc dua ra

mét 1an nita trong khéa hoc tiép theo. Chung t6i xin chéin thanh cam on sy hgp tac ciia quy vi..

Truoc khi tra 10i cdu hdi, quy vi vui long cung cép théng tin ca nhan bén dudi.

Ho tén: 5@% M Y-Q/("’E/

Nghé nghiép hién nay (céng viée & thdi gian lam vide): l/d-h

— ] [l
Lol ey XENT - Ko Lz,
Trinh d§ chuyén médn: /Cdi W e ’Zﬂx// ‘
1. Véi tir cach 1 mdt chuyén vién dao tao, anh/chj c6 nghi ring anh/chj da 1am t5t kho4 hoc Ian nay?
@T6i ngh 1a t6i @3 1am rét tét @ Hau nhu t61 da lam t6t
@C6 va khogn @ Tbi khéng nghi nhu viy

2. Kho klhan trong qua trinh giang bax clia anh;’ch; la gi?
DQI’VV}}&% yz,e,c git }fu&h o/m %‘fﬁ '&‘A{’W
chide pl K W by v Ko ek
in

3. Anh chi nghi ring ban than minh cin bd sung/ ﬂang cao diém nao trong Ian déo tao t6i?

&« Z%z,m ‘h/?/t_u/ /) ~du e Tﬁi)‘ Ty XL /Céa:’;

- '&?JZ T){ij”&\z\f /(JBQ Lol /@zu YIS ryﬁwm
4. Anh/chj ngh sao v& trinh d6 cua hoc vién lin nay?

@Cao @Binh thudng ® Thép

5. Anh/chj ngh trir{a d6 ctia gido trinh 1an nay cé phi hop véi hoe vién khong?

D Cé C@)/Hé"tu nhir 13 cé. @ C6 va khong @ Khéng, t6i khdng nghi vy

6. Trong qua trinh thao ludn véi hoc vién, anh/chi thay diém nao hap dan ho nhat‘? Vui long cho chm}_g toi
biét thong tll‘l cu the Cd(‘_ QOC |/(_£_’/7 ’%ﬂ_) - 12 /{/ h CRC‘_, ft_u f %ﬂ'@/

7 X e ¢ co”
7 Neu anh/chj cé gdp ¥, xin vui long cung cp cho chung vio bén duéi;

Cam on sir hgp tic cla quy vi..
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NANG CAO CONG TAC VAN HANH & BAO DUONG CAC
CONG TRINH XU’ LY NU'O'C THAI TAI HA NOI, JICA
Béo cao cudi ky Phu luc

Phuluc 8 Bao cao giira ky nhiém vu 4, Dé xuat mé hinh Hop tac
céng tw cho cong tac O&M
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EXPERTS FOR STRENGTHENING OF THE OPERATION AND MAINTENANCE OF
SEWERAGE FACILITIES IN HANOI

Table of Contents

1 Findings during field work (11-22 April, 6-20 May).......ccuvviiiiee e 3
1.1 Current standings of Hanoi Sewerage and Drainage Company (HSDC)....................... 3
1.2 Points acknowledged through the Relevant Organization ...............ccccccciiiiiiii. 4

1.1.1 Status of HSDC (Comments from HAPI, HSD-PMB and DOC)............cccccceeennnne 4

1.1.2 Acknowledgement of PPP schemes (Comments from HAPI, DOC, HSD-PMB) ... 4
1.1.3 Technical Assistance for Operation and Maintenance from Japan (HAPI's

oo ]001 10151 1 ) PSPPSR 5

1.1.4 Operation of Drainage Facility (Comments of HSDC and HSD-PMB)................... 5

2  Task 4-1 Operation and Maintenance of Sewerage and Drainage in Other Countries ........ 6

2.1 Goal of Task 4 O&M Anticipating Public Private Partnership ...........ccccoooviiiiinnnnn. 6
2.2 Privatization of Operation and Maintenance of water supply and Sewerage in Other

L0700 o] 141> 3SR 6

3  Task 4-2, PPP models for Sewerage and Drainage projects...........cccccceeeeeiiiiiieeeeeeeeeieenns 10

3.1 PPP in sewerage WOorks of HanOi.........ccuuviiiiiiiiiiiie e 10
3.1.1 The classification of sewerage works according to ownership and management of

sewerage facilities and Current standings of Hanoi City...........cccooiiiiince 10

3.1.2 Proposition on development and O&M of existing facilities ..............ccccocceeennne. 11

3.2  WTE privatization SChemMES..........oiiiiiiiie e e 14

3.2.1 WTE privatization with capital inflow of HPC.............cocoiiiii e, 14

3.2.2 WTE privatization without capital inflow of HPC ... 15

3.2.3 Promising case for WTE privatization .............cccooiiiiiii e 15

4 Subjects of Future INVestigation ... 25

4.1 Public and private roles of sewerage works of Hanoi............ccccccoooviiiiiini e 25

4.2  Appropriate PPP schemes..........cccooo 27

4.2.1 Privatization Of WTE ... e e e e 27

4.2.2 Legal Issues of privatization of WTE ... 27

4.2.3 Project such as BTL etc. with private fund............cccccoo i, 28

4.3 Reasonable sewerage tariff in HaNOi .............ccccciviiiiiiiiiii e 29

2

A-217



EXPERTS FOR STRENGTHENING OF THE OPERATION AND MAINTENANCE OF
SEWERAGE FACILITIES IN HANOI

1 Findings during field work (11-22 April, 6-20 May)

1.1 Current standings of Hanoi Sewerage and Drainage
Company (HSDC)

Hanoi Sewerage and Drainage Company (HSDC) is an Operation and Maintenance (O&M)
company of sewerage and drainage facilities owned by the Hanoi People’s Committee
(HPC). HSDC is categorized as One-Member Limited Liability Company from legal standing
point referring to Decree no.88/2007/ND-CP. HSDC has two subsidiary companies,
Wastewater Treatment Enterprise (WTE) and Urban Drainage Enterprise (UDE). HSDC
sewerage budget is managed by Department of Construction (DOC) of HPC as a
contractual employer. According to preliminary research of JICA, Hanoi city collects
wastewater charge with the water supply charge and waste water charge accounts for 10%
of water supply charge. HSDC had jointly studied the improvement of their O&M skill with
GTZ through Berlin Water International in 2004.

[Note: Institutional framework and financial status of HSDC will be studied in May 2010 by

the study team.]

Summary of Acknowledgement

a. Owner of sewerage and drainage facilities operated by HSDC is Hanoi People’s
Committee (HPC)

b. HSDC is established by HPC as the one member limited liability company for
operation and maintenance of existing sewerage and drainage facilities, based on
Decree no.88/2007/ND-CP, MOC Circular no.09/2009/TT-BXD, Decree
no.63/2001/ND-CP, Decree no.145/2005/ND-CP.

c. HSDC has two subsidized companies, Water Treatment Enterprise (WTE) and Urban
Drainage Enterprise (UDE).

d. HSDC is the contractor of Department of Construction of HPC. The contract period of
HSDC may be 5 years or 10 years referring to Decree no0.88/2007/ND-CP. (The study
team will be investigated further in May 2010.)

e. Sewerage charge setup is stipulate in Decree n0.88/2007/ND-CP, and 10% of water
supply charge is planned to be collected as sewerage charge, but it is not carried out.
Instead, 10% of water supply charge is collected as environmental protection fee and
funded to sewerage works currently. Water supply charge system is classified into
household, commercial, and industrial divisions: while commercial and industrial

divisions are fixed-amount system, household division is further classified into 2
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EXPERTS FOR STRENGTHENING OF THE OPERATION AND MAINTENANCE OF
SEWERAGE FACILITIES IN HANOI

charge rates (described in the Table below). Preliminary research of JICA evaluated
that 10% of water supply charge was not enough to afford sewerage works.
Environmental protection fee: 10% of water supply charge
Sewerage charge: 10% of water supply charge, but not carry out
(Decree No. 88/2007/ND-CP)

Table1.  Water charge and Sewerage charge in Hanoi as of 2010

Category Rate
Water Supply
a Domestic
- Unmetered VND 30,000/month
- Metered VND 2,800/m3 up to 16m3

VND 5,000/m3 up to 20m3

VND 7,500/m3 over 36m3

b Industry VND 4,500/m3

c Commercial VND 7,500/m3

d State agency & Public institutions VND 4,000/m3
Sewerage

a Environmental protection fee 10% of Water charge

Source: study team

1.2 Points acknowledged through the Relevant Organization

1.1.1 Status of HSDC (Comments from HAPI, HSD-PMB and DOC)

Relevant organizations mentioned that HSDC will be working under a competitive
business environment in the future. This comment is supposed to be based on
Decreeno.88/2007/ND-CP describing that new facility shall be operated by the O&M

contractor through bidding procedure.

1.1.2 Acknowledgement of PPP schemes (Comments from HAPI, DOC,
HSD-PMB)

Relevant organizations mentioned that the infrastructure development will surely be
implemented by applying PPP schemes. MPI is presently regularizing Public
infrastructure PPP schemes. The Law on PPP drafted by MPI is mainly focusing on
PPP schemes accompanying with investment such as Built-Transfer (BT) contract and

Built-Own-Transfer (BOT) contract. Hence it is a political decision that PPP schemes
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will be utilized for emphasizing the private investment and downsizing the Government
investment. In fact, the Yen So Wastewater Treatment plant is ongoing by Gemda
Berthat Company of Malaysia in Hanoi under BT contract. This treatment plant will be
transfered to the HPC after one-year defect liability period and Gemda Berthat will be
granted land of 324ha by HPC for their commercial area development. This case is now
known as public infrastructure development without government fund. HPC will
additionally announce similar projects to normalize 45 lakes located in Hanoi with
estimated total investment of USD 80 million. HAPI pointed out in the meeting that PPP
schemes ongoing and future are concerned only about construction stage but no
concerned about post construction stage. Realization of Return on Investment as per
schedule is essential for the city’s finance, so HAPI draws its concern about the post

construction management applying PPP schemes.

1.1.3 Technical Assistance for Operation and Maintenance from Japan (HAPI's

comments)
JICA's Technical Assistance on sewerage and drainage O&M was requested by HAPI in
the meeting. The study team did not reply on this request due to different objectives of
this study.
1.1.4 Operation of Drainage Facility (Comments of HSDC and HSD-PMB)
HSDC and HSD-PMB asked the study team to provide technical advices on not only

sewerage O&M but also drainage one because of bigger share of drainage works than

sewerage one in HSDC.

A-220



EXPERTS FOR STRENGTHENING OF THE OPERATION AND MAINTENANCE OF
SEWERAGE FACILITIES IN HANOI

2 Task 4-1 Operation and Maintenance of Sewerage and
Drainage in Other Countries

2.1 Goal of Task 4 O&M Anticipating Public Private Partnership

Along with economic growth and urbanization, people’s attention to the environment will be
increasing. Since sewerage and drainage are core urban utilities for conservation of the
urban environment, they shall cater to a variety of demands such as high urban standards or
further user-friendly services. On the other hand, available monetary inputs to these
services are limited, meanwhile, further expansion of the services are required for quite a
while. Therefore, improvements of service operations shall be made continuously by

attempting downsizing, outsourcing, etc.

Public Private Partnership (PPP) is one of the project management systems with respect to
the principle of a market mechanism in selection of an operator and by applying a
pay-per-performance system. As the sewerage in Hanoi will be expanded rapidly in the near
future, HSDC is required to make up for their unskilled parts or incompetent parts. Thus,
PPP or import of expertise from the private sector is a potential solution to catch up HSDC’S

skills and workforce against expansion of HSDC'’s service range.

Goal 4 Output 4 from the Study Team
Use of private firm’s expertise ® Presentation of O&M of sewerage and
drainage system in other countries

® Presentation of promising PPP models for
Hanoi sewerage projects

® Case study for O&M plan adopting promising
PPP models after the upcoming service
expansion

2.2 Privatization of Operation and Maintenance of water supply
and Sewerage in Other Countries

Privatization of the water supply and sewerage sector increased significantly since 1989, when
the utilities in England and Wales were privatized. However, it can be said that the global market
for water supply and sewerage has not reached maturity. Besides a handful of operators in
France, UK and USA have a capacity to do business in the international market, and the market
is highly oligopolistic. In terms of contract value, the majority of existing privatization contracts
are concentrated in Europe, Gulf countries and large cities in other regions. The Vivendi Group is

dominating the global market with a majority of the total investment primarily funded by the
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private sector. Although the number of projects located in small and medium cities is growing,
fully competent private operators relative to the demand is so far not enough due to lack of

viability.

Private sector participation can take various forms, from service contracts (the smallest
involvement of the private sector) to divestment/total privatization (the largest involvement). The
main forms of private sector participation are categorized as: (1) service contracts; (2)
management contracts; (3) lease contracts; (4) concessions; (5) divestment/full privatization; (6)
BOOT (build, own, operate and transfer); and (7) private-public partnership (joint company
contracts). According to the World Bank, the most common contractual form in the water supply
and sewerage sector is concession. Existing forms of contracts for privatization of water supply

and sewerage are shown in Table 2, abstracting from the JBIC Review no.2 2000.

Table 2 Forms of Contracts for Privatization (source: Private Sector Participation In Water
Supply And Sewerage, Naohiro Kitano, Kenichi Ariga, JBIC Review No. 2 November 2000 pp

68~80)

Form (Duration)

Outline

Characteristics

Service Contract

Part of the functions of an existing water

Functions suitable for commissioning

(3-5 years) supply and sewerage utility is transferred include the management of capital
to private sector management and control | programs, leakage reduction, billing and
for a limited time. collection and information technologies.
Management A private sector utility operator or Objectives are to improve (i) performance
Contract consultant is awarded the rights to operate | and reduce costs as preparation for a

(5-10 years)

and maintain a part or the whole of a
water supply or sewerage system.
(Capital investment is not included.)

more radical PSP solution; and (ii) the
performance of a utility by capacity
building of managers and systems.

The private sector is paid fees based upon
achieved performance.

Lease Contract
(5-15 years)

A publicly-owned utility is rented to a PSP
utility operator, which then takes
responsibility for all aspects of the water
supply and sewerage system, usually with
the exception of capital investments.

The contract normally specifies target
performance standards to be achieved.

Concessions
(25-35 years)

The responsibility (including capital
investment) of a utility for water supply
and sewerage is transferred to the private
sector for a set period of time. Contracts
are usually awarded to consortia which
are lead by a utility operator.

Incentives, penalties and an independent
regulator come along for the effective
management of operation of the whole
system.

Quality and profitability of the outcome
depends upon the long term satisfactory
operation of the system.

Divestment /
Full Privatization

A publicly-owned utility, including its
assets, is transferred to the private sector
in perpetuity. The new private owner then
operates the system under license, and
under the control of a regulatory system.

This provides for high levels of efficiency
and incentive-driven improvement,
together with complete freedom to plan for
the future and borrow for capital
investment.

Many countries legally forbid divestment,
and this method has been used rarely.
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Build, Own, A project sponsor offers to sell additional Suitable for a larger municipality’s
Operate and bulk water to a municipality, from new infrastructure expansion project.
Transfer physical infrastructure which the sponsor | BOOT contractors usually have no
(BOOT) will build, own and operate for an agreed | responsibility for existing assets or their
time, before the infrastructure is operation.
transferred back to the public authorities.
Private-Public These are true partnerships between, for Each party holds shares in the company.
Partnership example, a municipality and a PSP utility | gych partnerships may then perform
(Joint Company | operator in which the parties form a joint | \yater supply and sewerage services on
Contract) company. the basis of one of the contract structures

described above.

These may be more easily accepted by an
untrusting electorate, but may involve
conflicts of interest because of the twin
role (regulator and operator) played by the
public authority.

Retaining a utility under public ownership while introducing private sector methods may be a
useful way. The important reasons for taking such alternative are: (1) political risk is small; and
(2) the lower cost of public sector finance, in comparison with private (commercial) finance. It
should be noted, however, that both of these reasons have potential disadvantages: less political
risk means that the utility and its tariff remains under the control of national or local assembly,
and public financing of infrastructure can often be impossible to obtain or unpredictable from
year to year. The main alternatives are: (1) commercialization; (2) corporatization; (3)

capitalization; and (4) twinnings as shown in Table 3.

The present issues for PPP or Private Sector Participation (PSP) in water supply and sewerage
includes not only identification and formulation of large projects, but also expanding privatization
targets including small and medium sized municipalities. It is highly likely that financial
assistance provided by donor agencies will lead to development of new guarantee schemes and
financing packages. This will also facilitate the utility operators to meet the need of the small and
medium-size municipalities. However, PPP or PSP alone cannot respond to the expanding
demand. What is also needed is assistance from donors to public sector operators and
improvement in their management through introducing management techniques of the private

sector.

Table 3 Alternatives to Private Sector Participation (source: Private Sector Participation In Water
Supply And Sewerage, Naohiro Kitano, Kenichi Ariga, JBIC Review No. 2 November 2000 pp
68~80)

Method Outline Characteristics
Commercialization | A process by which a publicly owned utility This process is frequently a
organization is simply made more commercial. precursor to a PSP arrangement,
Such a utility can be given more control over its | Since it also increases the
future operations and investment step by step. | Mmarketability of the utility.
Corporatization This is a legal and organizational process to The process of corporatization
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create a publicly-owned utility organization with
a separate existence to its public owner.

often involves creation of a limited
company with shares owned by
public organizations such as local
municipalities.

Capitalization

An intermediate step between corporatization
and Private Sector Participation (PSP)
arrangements, which gives a corporatized utility
a financial value (i.e., a balance sheet value)
and is often linked to distribution of free shares

to the national, regional or municipal population.

The capitalized utility is able to
borrow commercial capital in order
to make infrastructure
investments.

Twinning

The usual format for twinning is to partner a
developed, modern utility with an
underperforming utility.

These arrangements have largely
been less effective due to a lack of
commitment by one or both
parties.
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3 Task 4-2, PPP models for Sewerage and Drainage projects

3.1 PPP in sewerage works of Hanoi

3.1.1 The classification of sewerage works according to ownership and
management of sewerage facilities and Current standings of Hanoi city

So far sewerage works have been a sort of typical public service that is owned and
managed by the public sector. But, in the large cities, it is very difficult to construct and
to operate by only public sectors.

Recently Europe and the United States, where already have sewerage systems,
introduced applying private funding into construction and renewal of sewerage facilities
and O&M by private sector. But the number of such as them is still fewer than water
supply. The next figure describes the classification of sewerage work by type of
ownership and managing sectors. Currently sewerage works in Hanoi city are
“Public-owned and Public-managed”. Taking into account new constructions,
expansions and O&M of sewerage system scheduled in near future, it is
recommendable for Hanoi to study involvement of private sector into ownership and
management of sewerage works, such as “Public-owned and Private-managed” or
“Private-owned and Private-managed”.

There are various types of private sector’s creative involvement in the sewerage works.

Management
Public Sector Private Sector
Ownership | Public Public owned & Public managed Public owned & Private managed
Sector | Type: Outsourcing Type: Contract operation, DBO,
Partial contract operation Affermage (delegated services),

. . PFI, BOT, Concession, etc.
Comprehensive contract operation

Private | Private owned & Public managed Private owned & Private managed
Sector | Type; Sale and Lease back Type: BOT, BOO
Type : Full privatization

Type: Public Private Joint
Company

Table 4 Classification of sewerage works according to ownership and management of facilities

Figure 1 shows transitional model between public work and private work. In this figure,
current sewerage works of Hanoi city are located in outsourcing stage. By adopting the
competitive circumstance, private sector’s participation can make the sewerage works

more effective in technically and financially. Current standings of the contract operation
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of sewerage O&M in Hanoi city can be more effective by selection of O&M company in

the competitive circumstance.

Completely private company

(Public investment rate:0% )
PublicPrivate company

 The third sector etc. ublic-private [balance of ofganization

Public corperation

Indipendent administrative

organization

Public organization

H
Out sourcing E Affermage Concession Concession Completely

Terms of Contract operation (BOT) (BOO) privatization
Western countries None

Methods of None

Consignment Designated manager system PF1 PFI of
Terms of Japan Contract operation Self-supporting Self-supporting Consignment
(BTO/BOT) (BOO)

Legal donor of sevices

Ownership of facilities
Public
| I

Investment for equipmet

/Financing
Commercial risk

(Risk of demands)

Supply of services

Figure 1. Types of Public-Private Partnership (PPP) and Roles of public and private sector in

each type. (Ref: Development Bank of Japan Inc., 2005)

3.1.2 Proposition on development and O&M of existing facilities
A. Privatization of WTE
Hanoi city is contracting the O&M of existing sewerage facilities with HSDC. Current
HSDC'’s performance is a workable level as a public company. However it may need to
consider effectiveness of contract operation of O&M work to their subsidiary company.
Taking into account successful cases of the privatizing the public companies as the
world trend, it may be desirable to privatize WTE (Water Treatment Enterprise) which is
HSDC'’s subsidiary company in charge of O&M of HSDC’s sewerage works. The

objectives of WTE privatization is described below;

B. Reduction of O&M Cost
It is potential that involvement of private sector into public works may reduce the costs.
For example in UK, the National Audit Office announced that privatized public works in
2000 was 15 cases that made reduction of total project costs about 20%. Reasons of

reduction of the project costs are listed below;

C. Reduction of Fixed Costs

Appropriate personnel arrangement and efficient facility management can reduce O&M

11
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costs due to reducing fixed costs such as labor cost.

Reduction of Flex Costs by private efforts
Private sector’s originality and ingenuity in technical approach can reduce the flex costs.
Latest technologies such as automatic control and energy-saving contribute to cut O&M
costs. Private sector’s effective operation can minimize the costs for consumables such

as chemicals and electricity.

Selection of O&M company in competitive circumstance

If the principle of competition can work, the contract costs of O&M work can be reduced.

Control of O&M cost from abrupt price fluctuation
In case of the long-term O&M contract, the owner’s responsible range of abrupt price
fluctuation is fixed. Hence the owner can control impacts of price fluctuation to O&M

charge system particularly in period of violent fluctuation in prices.

. Improvement of service quality
By specifying the service quality of the private sector in the contract, the service quality,

such as treated water quality & customer service, is guaranteed.

Equalization of project costs
The private sector is, in general, obligated comprehensive O&M work including the
day-to-day operation and maintenance, repair work and sometime renewal work too.
Hence the owner does not need to prepare such occasional costs and can equalize his
expenses for the service. Appropriate repair and renewal work can prolong the lifetime

of the facilities. Figure 2 describes the image of equalization of project costs.

Current works system I New works system I

] /Renewal cost
Repair costs\
Q\ M Renewal cost
N\ -
|_IJ_| Repair cost
O&M cost O&M cost
O&M works period Contract operation period

Figure 2. Image of equalization of project costs
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Promotion of new facility investment
By equalizing the cost of repair and renewal and reducing total project cost, Hanoi city

can reduce the expenditure of O&M and invest new facilities.

In order to enhance the involvement of private sector in O&M work, following points are

needed to consider;

Existing employees of the public sector
Privatized company should take on existing public company’s employees, but it is not all

of them due to profitability. Cooperation between public and private is needed.

Fairness of contract operation fee
In order to ensure the fairness of O&M cost, third-party organizations such as consulting

firms may be appropriate to estimate O&M cost.

Service quality

It is necessary to ensure service quality by including penalty system into contracts
because private companies to be entrusted may pursue a profit and decrease service
quality.

And in case of a situation that private company can’'t manage O&M works by expected
risks, it is also necessary to set up a system which doesn’t place responsibility on

ordering party, such as insurance.

. Public awareness of privatization of sewerage works

In order to avoid sense of discomfort create in public for privatization of sewerage works,
it is important for public sectors to advertise activities about economic effectiveness and

public supervision of the privatization of the sewerage works.
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3.2 WTE privatization schemes

3.2.1 WTE privatization with capital inflow of HPC

This is a case to privatize WTE considering public good by public | and private
investment. New O&M company will be constituted HPC and private company such as
private O&M company, design company, construction company and consulting firm etc.
(Figure 3) It is needed to evaluate O&M costs, form the O&M contract by independent
third party.

Such as HSDC or DOC will be considered the organization which supervise the O&M
performance of privatized WTE. However, there is room to discuss this scheme about
issues of legal and efficiency.

Advantage of this case is to reflect public opinion easily because of HPC’s capital
contribution and to prevent following issues;

— Decrease of service quality by pursuing a profit

— Abrupt high rise of O&M cost

However, unnecessary intervention by relative public organizations into management of
privatized WTE may bring about management difficulties and cause increase of the

costs. Therefore, the control of intervention by relative public organizations would be

lHSDC or Organizations of Hanoil

A contract of contract operation|  gstimation of appropriate

/Supervision |« contract operation fee R third pd

Advice for Agreement

important.

A 4

People’s Committee | _ ______ rivatization ™, _______ Management Consultant
of Hanoi Investment of WTE Investment

Reflection of Administration opinions -7 Y Management of WTE

4
N Investment

7
+” Investment N
7 \\

Private Contrarct Operation Company
(Including Foreign Countries)

Repairs & Renewals O & M of facilities

Figure 3 WTE privatization scheme 1
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3.2.2 WTE privatization without capital inflow of HPC

This case is to full privatize WTE in association with such as private O&M company,
design company, construction company and private consulting firm etc..(Figure 4) The
privatized WTE should undertake the existing WTE. HPC doesn’'t contribute to
management of new company. As well as the aforementioned case, it is needed to
evaluate O&M costs, form the O&M contract by independent third party. However, there
is room to discuss this scheme about issues of legal and efficiency.

Advantage of this scheme is for Hanoi to reduce the O&M cost through new WTE’ cost
saving effort in O&M work.

But, a case of a few supervision by public sector, following issues would be issued.

— Decrease of service quality by pursuing a profit

— Ademand of immoderate O&M cost

Therefore, fair and proper supervision of new WTE by the regulatory board can enhance

the effectiveness of new WTE’s O&M work.

I HSDC or Organizations of Hanoi I

A contract of contract operation|  Egtimate of appropriate

. contract operation fee
/Supervision |« P he third part
Advice for Agreement

A

People’s Committee | Subsidy rivatization ™, _______ Management Consultant
of Hanoi Of WTE ~ Investment

v ® Management of WTE

4 ~

e ‘ S
L *« Investment
L2 Investment ~

~
~

Private Contrarct Operation Company
(Including Foreign Countries)

Repairs & Renewals O & M of facilities

Figure 4 WTE privatization scheme 2

3.2.3 Promising case for WTE privatization

Case of privatizing WTE with scheme 1is practical because of two issues below;

A. Inactivated market of sewerage facilities contract operation in Vietnam

B. Control of O&M cost by public is needed because wastewater charge income is not
enough

But, because scheme 1 has many issues mentioned in 3-2-2 A, it is necessary to fully

privatize WTE of scheme 1 without HPC'c capital inflow in the future.
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A. Proposition on development and O&M of scheduled facilities

A.1 Introducing Design - Build - Operate (DBO) and Design - Build - Finance -
Operate (DBFO)

Number of staff and O&M costs increase according to the size of sewerage works. Small
city can construct and manage the sewerage facilities by themselves easier than larger
city. In fact larger city governments are used to have financial difficulties in large initial
investments of sewerage developments as well as O&M costs. As a result, many of the
large city governments are facing difficulties of securing funds for repayment of huge
debts and costs of O&M.

In Japan’s case, enormous debts are still left and that leads to decrease the amount of

investment for new and renewal construction as showing in figure below;

B wastewater W water supply

35,000 33407 32007 33142 33108 3817 32691 32305

1482
20,202

30,000
25,000

20,000

15,000
2411 (2623 [l 2735 2,552 2 405 B 1 oo 11 oo
1 . 1.564 Bl 1 051

10,000

The blance of issued bonds (hillion yen)

5,000

L 1 L
1999 2000 200 2002 2003 2004 2005 2006 2007

year

Figure 5 Situation of Japanese public enterprise debts on sewerage and water supply

works
M wiastewater W water supply
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£ 3000 2,466
£x 7278
F 5 2800+ 2116
==
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Figure 6 Changes of construction investment on sewerage and water supply works
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When Hanoi city plans to expand the sewage facilities, vast amount of funds and
large-scale management organization are required. For this reason, it is essential to
introduce the efficient and economical facilities that are considered O&M into design
and construction of new sewerage facilities. In order to reflect findings in O&M work to
the design and construction of new facility, DBO method will be needed, which Design,
Build, and Operation are ordered by one package, or DBFO method which adds
Financing to DBO.

With DBO and DBFO methods, construction costs can decrease because private
companies keen to economize their costs as small as possible in design, construction
and O&M by their originality and creativeness. For instance their design must consider
good function with minimum O&M costs. DBFO method can solve the shortage of public
investment by infusing private funds and can promote expanding new facilities by
adopting progressive payment over contract period.

Figure 7 describes the image of reducing total project cost with DBO and DBFO.

<~ O&M cost —>

<— Construction cost

A case of seperated order system A case of DBO or DBFO order system

Figure 7 The image of reducing total project cost with DBO and DBFO

There are advantages of DBO and DBFO as follows;

- Reducing construction cost by inventiveness of private companies.

- Reducing O&M cost by O&M considered designing and construction.

- Avoiding over-specification in design by reflecting O&M skill for economize O&M by
the DBO/DBFO contractor.

- Avoiding prolonged construction period and total project cost because the any of
excess costs are risk of the contractor

- Improving service quality by using the inventiveness of private companies.

- Contributing to making profit and to promoting well-being of citizens by constructing

incidental facilities and welfare facilities
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- Establishing long-bond market managed by private funds, providing various
investment opportunities for pension funds and insurance companies, and
stimulating economy by investing surplus funds to public investment

- Providing stable investment opportunity to surplus funds

As described above, public-works implemented by private sector in 2000, including 15
cases of private introduction, decreased the project costs by about 20%, comparing
projects implemented directly by the government, according to National Audit Office of
U.K. introducing private-sector initiative can reduce costs in following points. In addition,
the observation rates of construction cost and period with DBFO method are better than

those of Ordinary financed projects (described in Figure 8).

/ B Observation rate of construction cost
100 )
§ - B Observation rate of construction period
~ 80
g
© | (England HM Treasury, Sep.2002)
c 60 y
Re)
T 40
c /
O
3 20
o)
0 y
Private investment works  Public works

Figure 8 Comparison of the compliance rates of construction cost and period
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A.2 Comparison between DBO and DBFO

Ordinary implementation structures of DBO and DBFO are described in Figure 9.

Implementation frame of DBFO Implementation frame of DBO

Service buyer Service buyer

Payment by
results based on
contracts

Banks

Equity investor

SPV i SPV i
1 1
Stockholder 1Stockholder_t
Asset provider Stoerkholder Service provider Asset provider Stockholder Service provider
agreement agreement
Design—construction Service contract by Design—construction Service contract by
contract with fixed selecting type of contract with fixed selecting type of
unit price Investment contract conditions unit price contract conditions

Reference : Palmer,K.,” Contract Issues and Financing in PPP/PFI-Do We Need the F’ in DBFO Projects”? Prepared
for the IPPR Commission on Public Private Partnerships, 2000, 13—15p.

Figure 9 Implementation structures of DBO and DBFO

DBFO method basically needs joint participation of design companies, construction
companies, O&M companies, and financial investors, from the phase of project
development to the phase of establishment of private-owned corporation.

However, financial investors do almost nothing about the projects from the phase of
project development to the phase of stipulating contract conditions in implementation
contracts. So there is an issue that other participator have to take initial and running
risks that financial investors have to take, and, as a result, there occurs an issue of
expensive total project costs by passing on risk avoidance costs to total project costs.
But, as for public sector, DBFO method makes it possible to resolve initial cost shortage
and expand projects timely. Indeed, many profitable projects are implemented with
DBFO method.

DBO method doesn’t include infusion from private funds and manages the project with
service charges from service buyer.

Special Purpose Vehicle (SPV) or Special Purpose Company(SPC) that are project
implementing body concludes implementation contracts with service buyer and receive
charges based on performance result.

DBO method is evaluated to be more flexible method to modify implementation
contracts with service buyer and make negotiation smoother than DBFO method, due to

the negotiation without the demand of financial investors
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Comparing with DBFO, DBO method is more cost efficient than DBFO method because
equity investment and loan of financial investors that intend income from capital may
increase financial costs, compared with public funds.

And financial technique adopted to the projects with private funds is project finance that
uses the cash flow of works for repaying a debt and requires not only additional cost but
also various fees.

As project finance requires substantial time to the phase of project implementation and
additional cost and various fees are fixed amount, it is desirable to adopt DBO and
DBFO methods depending on the scale of project because financing costs of DBFO

method based on project finance accounts for major percentage in small scale projects.
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DBFO methods are implemented in many countries with various methods. Common

methods are as follows.

-BOT (Build-Operate-Transfer)

-BTO (Build-Transfer-Operate)

-BOO (Build-Owned-Operate)

-BTL (Build-Transfer-Lease)

Private companies build facilities with their own
funds at first. After construction, they operate the
facilities and collect service charge from
end-users during contract period. When contract
period is over, the facilities are transferred to
ordering party.

Private companies build facilities with their own
funds. After construction, facilities are transferred
to ordering party and private companies are
granted the management right of the facilities.
Then Private companies operate the facilities and
collect service charge from end-users during
contract period.

Private companies build and own facilities with
their own funds. And they operate the facilities
and collect service charge from end-users.
Private companies build facilities with their own
funds and transfer them to ordering party. Private
companies are granted the management right but
they lease the right to ordering party. So private

companies collect lease charge.

Table 5 Comparison between BOT, BTO, BOO and BTL

BOT, BTP, BOO

Implementation Form BTL

Facilities which could recover with
the fee such as roads and harbors
etc.

Facilities which could not recover
with the fee such as facilities for
education and welfare etc.

Feature of object
facilities

Fee of users

Recovery of
Investment

Rental fee of government

High risk, particularly on
profitability

Risk Low risk by securing of
contractor’s profit

So far, most DBFO projects have been implemented with BOT or BTO because

profitable projects have been selected, such as Electricity and Transportation.

However, facilities for education, culture, and welfare including sewerage facilities are
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not profitable, therefore total project costs are returned through national and local
government’s lease fee, not by usage charges. This system decreases the risk of

project investors, and provides stable investment opportunities

As for the fundamental differences between BTO and BTL, described Figure10, are
service provider and payment recipient:

In BTO, private companies provide service to end-users and collect service charges for
repayment of total project costs

On the other hand, in BTL, private companies collect lease fee from national or local

government for the repayment of total project costs instead.

Private sector
(SPC,SPV etc..)

Contribum
Fee

Service Works rights

Government or
Local government

< Works form of BTO >

Private sector
(SPC,SPV etc..)

Nse fee
Contribution

Service
«— Government or
S Local government
Fee

< Works form of BTL>
Figure 10 Implementation forms of BTO and BTL

BTL realizes following matters:

- to construct facilities in a short period while national or local government has to
secure a sufficient budget over a long period.

- to reduce financial burden by sharing the expenditure over a long period.

- to receive benefits at an early date because of early implementation. Delay of the
project increases total costs because of the rise of land compensation rise, price
fluctuation, and etc.

Figure 11 describes the comparison of unit construction cost of subway in Seoul city,

22

A-237



EXPERTS FOR STRENGTHENING OF THE OPERATION AND MAINTENANCE OF
SEWERAGE FACILITIES IN HANOI

Korea, separated by the time of construction. As the time of construction period gets

longer, unit construction cost gets more expensive.

< Comparison of construction unit cost(per km)
of subway in Seoul, Korea>

About 2.3 times

Line No.9
147 billion won

Line No.6
63 billion Won

1990 1995 2003 2007

Figure 11 The comparison of unit construction cost of subway in Seoul city, Korea
(separated by the time of construction)

- to shift national or local public finance to that of developed countries which utilizes not
only public funds but also private funds.

In United Kingdom, Private Finance Initiative (PFI) has already been introduced and
implemented in Public-works since 1992 and most PFI| projects have been implemented
with DBFO method. In this method, private companies implement all of the projects and
government pays facility usage charges. So it is very similar to BTL method.
16 years have passed since PFI started, and there are totally about GBP 60 billion of
private investment and about 600 facilities of providing their services, such as hospital,
school, traffic, environment, and national defense.
In Japan, government established Act on Promotion of Private Finance Initiative (PFI-
Law) in 1999 for public-sector’s financial reform. According to PFI Promotion Office of
Cabinet Office, 366 projects have been progressed, and of these projects, 237 projects

have been providing services at the end of 2009.

3-A-1 BTL introducing method
In BTL method, private companies are to design, finance, construct and manage
facilities, and they establish a Special Purpose Company (SPC) that includes financial

investors, construction companies, and O&M companies etc. (described in Figure12).
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oA
Rental fee E 1 Contribution of facilities
+ ! H +Management service
Management fee ! H . )
v ' Dividend benefit
/ principal
s . Investment SPC & interest
Design *Construction | _______ > Construction company [ 777777 >
Gty ar Financial investor
. i O&M company €
(Design *Construction) €------- it
Construction Banks(equity) Investment
/ Loan

Management rights Investment

of facilities

s>

Crmmmmmm

O&M company

(O&M of facilities)

Figure 12 Structure of BTL method

The repayment of private investment includes following concerns.

Benefit rate

Facility-lease-charge shall be established based on a benefit rate which has a long-term
investment premium (a) on interest rate of national and local debts and premium is to be
set by bidding. Generally long-term receivable doesn’t earn excessively because its
benefit rate is higher than short-term receivable. So, premium is an appropriate rate for

long-term investment and a compensation for the risk of managing with limited budget

Management budget connected depending on result

It is essential to include Penalty system into contract in order to keep service quality:
unless the annual result doesn’t come up to the contract levels, management budget is
decreased. For example, in the case of schools in U.K., management budget is adjusted
or decreased by evaluating contract levels of services such as air-conditioner, light,
water supply, repair time etc. As for wastewater treatment plant, treated water quality,

repair and renewal are evaluation criteria in order to adjust management budget.

Profit from profitable works
If there are incident profitable works, such as event hall, sports facility, and parking lots

etc., that ease financial burden of government budget by improving usage efficiency
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of facilities not to interrupt function of facilities

- Profits from them are deducted in estimating facility-lease-charge.
So it is a good way to obligate to construct incident profitable facilities in order to ease
financial burden of governments.
3-A-2
3-A-3 Items to be studied for introduction of BTL
- Scale of project
Government should set BTL project in order to manage financial demand.
It is necessary to invest financial works and BTL works separately through analyzing

financial plans and unit costs.

- Project selection
It is necessary to consider a scheme that can develop legal systems which prevent
excessive investment, select projects rigidly, and review.
Although BTL projects are constructed early, projects which take time for financing
should be selected, and profitable projects are considered to be implemented by BTO

method.

- Formulation of investment rules

It is necessary to formulate a clear/secure investment plan and review it.

4 Subjects of Future Investigation

4.1 Public and private roles of sewerage works of Hanoi

Generally, sewerage works are broken down into the parts described Table3. Those
parts can be classified into works of public or private considering legal responsibilities
and efficiencies. The study team will investigate a way of PPP in Hanoi sewerage works
after investigating the sewerage works of Hanoi.

For advanced sewerage works of Hanoi, it needs to introduce effective sewerage works

considering public and private roles.
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Table 6 Classification of sewerage works (a part of works)

Affairs of Sewarage Works (a part of works)

Financial Affairs

Subsidy from General Account

Sharing Charge of Relevant Municipalities

Governmental Subsidies

Public Enterprise Bonds

General Affairs

Regulations, Payments, Budget, Accounting, etc.

Safe-keeping of Official Seal

Receipt and Shipment of Documents

Budget
Implementation

Procurement Planning of Utilities (Fuels, Chemicals, Consumables)

Design and Supervision of Utility Order

Implementation Planning of Utility Procurement

Capital Expenditure and Public Works Contracts

Consignment Contracts beyond the Scope

Revenue Expenditure or Works Contracts within the Scope

Consignment Contracts within the Scope

Research of User, Adjustment of Charge

AdC?ha;ge ) (Including Approval of Usage amout)
jusimen Collection of Charge, Research of Accrued Charge
Beneficiary Imposition of Beneficiary Charge
Charge Collection of Beneficiary Charge
Property .
Management Management of Property and Equipment
No“?ﬁ gg:ﬁ;pt'on Notice and Inspection of Inception in Service, Designation of Urban Sewer

Affairs of Construction and

Improvement Planning of Sewarage System

Management Improvement Planning of Drainage System
Relay Pumping |Improvement Planning of Construction, Reconstruction, and Renewal
Stations Design Supervision of Construction, Reconstruction, and Renewal
Implementation Planning of Construction, Reconstruction, and Renewal
Implementation of Construction, Reconstruction, and Renewal
Improvement Planning of Repair and Maintenance
Design Supervision of Repair and Maintenance
Implementation Planning Repair and Maintenance
Implementation of Repair and Maintenance
Pipe lines Improvement Planning of Construction, Reconstruction, and Renewal

Design Supervision of Construction, Reconstruction, and Renewal

Implementation Planning of Construction, Reconstruction, and Renewal
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4.2 Appropriate PPP schemes

In case of adopting the methods as indicated previously in O&M of existing facilities and
construction and O&M of new facilities, it needs to consider the legal matters including
taxation, roles of relevant organizations, and funding. On that basis, the study team will

propose appropriate schemes for the sewerage works of Hanoi.

4.2.1 Privatization of WTE

- Regulator of WTE from the side of Hanoi

It is essential to supervise the service of privatized WTE. The payment for the service of
WTE is adjusted with the evaluation of service. In this case, existing HSDC, DOC, or
other organizations would be considered as an organization to supervise the service of
WTE, and figure14 shows the schemes.Figure15 shows the case that HSDC'’s roles are
not only supervision but also the assignee of O&M. And WTE will be the reassignee of
HSDC. The study team will propose efficient methods of agreement and supervision

through researching the strength and weaknesses of those schemes.

Hanoi Hanoi

. Service Service Contract Service
Service Contract )
R fee operation
fee operation
| agreement
agreement <« HSDC
(Supervision) (Supervision)
Privatized Privatized
WTE WTE
(O&M of facilities) (O&M of facilities)
< A case of WTE supervised by HSDC > < A case of WTE supervised

by organization such as DOC>

Figure 13 Supervision of privatized WTE

4.2.2 Legal Issues of privatization of WTE

It is necessary to consider the followings comparing national and local laws when Hanoi

city orders contract operation to privatized WTE.

a  The investment of Hanoi city and the participation of private companies etc. to
establishment of SPC

b  Direct appointment with privatized WTE

¢ Long-term contract period (10~30 years)

d  Comprehensive contract operation including repair and renewal of facilities
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e Penalty system with evaluation of service quality

R

Service Contract
fee operation Service
agreement

]

Service fee Sub—contract
/Supervision operation Service
agreement

Privatized
WTE

( O&M of facilities )

< A case of WTE sub—contracted
and supervised by HSDC >

Figure 14 WTE sub-contraction and supervision by HSDC

- Setting appropriate contract conditions and standard prices
The third-party organizations should be considered a party to set appropriate
contract conditions and standard prices. And the study team will study and propose

which organization is appropriate.

4.2.3 Project such as BTL etc. with private fund

- Legal issues on BTL method
The study team will study whether the BTL method follows Decree no.78/2007/ND-CP,
which is concerned with the investment of BOT, BTO, BT, and PPP laws to be adopted
from now on.

- Loan to Japanese private companies by Japanese government
The study team will also study a loan of Japanese government to Japanese private
companies which participate in Japanese government assistant works to foreign
countries. (Two—step Loan)

- Branch-point of project cost between DBO and DBFO
The study team will study branch-point of project cost between DBO and DBFO, with

considering current circumstances of Vietnam.
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4.3 Reasonable sewerage tariff in Hanoi

It is very difficult to collect the high sewerage charge because sewerage works is a
kind of public works. However, collecting proper charge is important to sustain sewerage
works of Hanoi.
According to Decree no.88/2007/ND-CP, wastewater tariff shall be established
considering step-wise tariff increasing aiming that the wastewater tariff will cover all
expenses engaged in O&M and to partly contribute to capital investment cost of
sewerage works.
The study team would study and propose appropriate recovery rate considering
sewerage plan and social situation etc. of Hanoi city with following references.

a. Income of wastewater charge of Hanoi

b. Expenditures of sewerage works of Hanoi (O&M, refund of debts etc.)

c. Ordinary house expenditure and Willingness-To-Pay(WTP) to sewerage charge

d

Sewerage development plan of Hanoi etc.
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d. D& xuat mé hinh hop tac Nha nwéc — tw nhan

cho céng tac Van hanh & bao dwang Ong H.Y. KIM 20 phat CAC Cé N G TRi N H

e. Ké& hoach tiép theo & cac chua dé con lai Ong K.Suzuki 10 phut
3. Y kién & thao luan 30 phut
4. B& mac Ong Nguyén Lé 10 phat
Téng céng 120 phut
1-1 Muc dich caa nhiém vu 1 coxosmees 1-1 Muc dich caa nhiém vu 1=
. . . HELS CORPERATION . LS L] HELS CORPERATION

Khao sat tinh trang hién nay vé céng tac van
hanh & bao dwsng tinh trang ciaa cac thiét bi T
di dwoc I13p dst 7

Tram XLNT Kim Lién Tram XLNT Trac Bach
& Cong suét: 3,700m3/ngay dém Cong suét: 2,500m3/ngay dém

3

[ D& xuat ké hoach van hanh & bao dwsng tét hon |

S

Tram XLNT B&c Thang Long Tra;n bom Yén S&
Cong suét: 42,000m3/ngay dém  Cong suét: 45m3/giay
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1-2 Téng quan tinh trang hién tai & cac két quatim dewoce: <= =

HELS CORPERATION

« KIEM TRA CONG TAC VAN HANH
cua cac tram XLNT va tram bom
nwée mat.

« Kiém tra tinh trang hién co6 cua
cac tram

* Tim hiéu vé k& hoach bao
dwang & thdng sé van hanh

e KIEM TRA CHAT LUONG NUGC trong
qua trinh XLNT & cta nwsc dau ra.

» Nghién cau kha nang ap dung HE
THONG BIEU KHIEN TICH HoP
TRUNG TAM

1-3 PHAN TICH TUKET QUA KIEM TRA ==

Céac diém manh trong cbng tac van hanh & bzo

(T8 tac

Piém manh
* Pam bao dwoc tiéu chuan nwsoc dau
ra theo quy dinh
» C6 k& hoach van hanh cho cong tac
xu ly bun

Van hanh

» C6 doi bao duwang riéng cua Xi nghiep
XLNT phuc vu cho 3 nha may XLNT

* Co lwu gitt cac thdong sé van hanh &
chuyén lai cho ca truc tiép theo dwai
dang nhat ky

Bao dwang

1-3 PHAN TiCH TU KET QUA KIEM-TRA=

HELS CORPERATION

Cac diém yéu trong cbng tac van hanh & bzo dwsng

Céng tac Piém yéu
« Thiéu su quan ly qua trinh XLNT 1 cach hieu
qua
« Khéng c6 hwong dan van hanh qua trinh
XLNT 1 cach phu hop
Van hanh + D6 am trong banh bun cao
* Thiéu hwéng dan quan ly trong trwang hop
X&y ra rui ro
» Khé khan trong khau kiém tra chat lwong
nwoe
« Thiéu kién thizc dé kéo dai tudi tho cho thiét
5 ~ i
Baodwong | kng khan trong khau kism tra tinh trang thiét
bi
« Tai lieu lwu git khéng day da & khéng he
Chung théng g g day du g hé

1-4 NHIEM Vy MyC TIEU e comnrs .

HELS CORPERATION

|l! DUY TRI CHAT LU'ONG DAU RA T6T HON

* Thiéu sy quan ly qua trinh XLNT 1 cach hiéu qua
« Khdng co hwong dan van hanh qué trinh XLNT 1 cach phu hop
« Thiéu hweng d&n quan ly trong trweng hop xay ra rai ro

|£! GIAM THIEU CHI PHI VAN HANH & BAO DUGNG

* Thiéu kién thac @& kéo dai tudi tho cua thiét bi
« Lwu di liéu va hé théng phan tich con thiéu sot
* Do am trong banh bun cao

NANG CAO CONG TRINH D& KHAU VAN HANH & BAO DUGNG
HIEU QUA HON

3]

« Khé khan trong qua trinh kiém tra chét lwong nwéc
« Kho khan khi kiém tra tinh trang cuaa thiét bi

1-5 KE HOACH & THUC HIEN

DRITHIAL COMBULTAMTS. €O, LTD,

HELS CORPERATION

Nhiem vu |Duy tri chét lwong dau ra tét hon |
K& hoach 1-1 |

Lap va chinh swa hwong dan van hanh bao gém ca trong cac
trwong hop rai ro déi véi viec quan ly chat lwong nwaoc

Thyc hien |

N&m dwoc qua trinh & hé théng xu ly

Hoan thién sé tay van hanh vsi cac thong sé vé chat lwong nwsc

Bien phap déi pho vai tinh trang 6 nhidm & thay dai bat thuwong

Hoan thien sé tay quan ly rai ro cho déi vsi chét lwong nwéc

DRITHIAL COMBULTAMTS. €O, LTD,

1-5 KE HOACH & THUC HIEN

Ké& hoach 1-2|

N&m chéc cac diéu kién vé chét lwong nwéc |
Thuc hien |

Lua chon st dung cac thiét bi di dong (ORP, DO, pH, MLSS)

Su dung cac bo kiém tra chat lwong nwéc di dong

HELS CORPERATION
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1-5 KE HOACH & THUC HIEN = =~

HELS CORPERATION

Nhiam vu 2 | GIAM CHI PHi VAN HANH & BAO DUGNG

Chién lvoc 2-1 |
Nang cao sé ta\ hwong dan bao dwsng cua cdng ty HSDC |
Thuc hien |
Lap ké hoach bao dwang cho céng ty HSDC
Chuan bi sé taV hwéng dan bao tri thiét bi
D& xuét cach lwu gitr dix lieu & hé théng phan tich hieu qua

Dua ra cac hoat dong quang ba céng cong nham giam thiéu
chi phi stra chza bom.

Lap ké hoach bao dwsng cho HSDC =

HELS CORPERATION

Vidu 1 ké& hoach bao dwang

Tén Hang Hang thang 6 thang Hang nam | Dai han
ngay
Bom dau an Cach dien Kiém tra
vao Ap sustdaura
Quat gié 4n Ap suatdaura Muc d6 rung Kiém
Comui | hien tai Céach dien tra chi
tiét
Bom bun én Ap suat daura Céch dien Kiém
Ccomui | hien tai tra chi
Pem tiét
Cao rac, an Hién tai Cach dien Kiém
gat bun o mui tra chi
tiét

Thu thap diliéu & hé théng phén tich hiéuqua-

Hinh anh vé bang theo déi thiét bi (may bom)

Ky hiau / Tén

IP-1/Bom dau vao sé 1 Picture I

Thai gian 14p dat | 09/2003 Wy,
Vi tri l&p dat Khu vuc bé tach cin o
Théng sé KT 100A x 13mH x 2.5m3/min x 5.5kW 4

x 400V

[Fr—

Loai dau/ma

Ban ve sb G9607-RGEM-01 4
Két qua do dwoc (hang thang) trong 2009
Muc 1 2 3 4 5 6 7 8 9 |10 |11 12
Hien tai (A) 9.6]94196|95]93]9.2|9.2|94]95]|94]|96|9.6
Ap suatdaura o1]oafo1fo1]o1fo1]o1fo1fo1]o1fo1fo1
(MPa)
Ins. Resistance 0 [ oo | co|oco|70][30]25]|18 | co|oo| o] o
(M ohm)

Vi du vé ké hoach bao dwasng chi tiét-dai-han-

HELS CORPERATION

Trong trwong hop tuéi tho tiéu chuén caa thiét bi la 15 ndm

Khong kiém tra chi tiét

T [ew]

Kiém tra chi tiét - . :
Kéo dai tudi tho |

[KTchitiet| [KTenitit] [KT chitiet

L1
‘ 5 nam ‘T‘ 5 nam ‘—ﬂ 5némﬂ
Timam |

| 7~8 nam I

Tiép can théng tin dén cén% chdng nham.giam.chi ..

phi cho viéc sua chiaa may bom
Don rach tir cac hé ga
(Trch Bach STP

HELS CORPERATION

Lwong rac dau vao
Mua khé:100~200(kg/ngay)
Mua mwa:1~2(m3/ngay)

1-5 KE HOACH & THUC HIE

DRITHIAL COMBULTAMTS. CO..LTD,

HELS CORPERATION

Chién lwoc 2-2 |
Hoan thien di lieu co so vé thiét bi [
Thuc hien |

Twng bwsc thay bing co s¢ di lieu trén may tinh

Chién Ivoc 2-3 |

Giam chi phi chén 1&4p bun bang cach giam ham lwong nwsc
trong bun

Thuc hien |
Sw dung polymer thich hop cho bun théng qua kiém tra

Kiém soat diéu kien ép bun théng qua kiém tra
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Giam chi phi chén I4p bun bing céach giam dsamrcaa ban

HELS CORPERATION

100%
80% [
60% [
40%
20% [~
0%

Current water content

ratio of sludge amount

90% 85% 80%
water content

1-5 KE HOACH & THUC HIEN = =~

HELS CORPERATION

Dé c6 1 k& hoach van hanh & bao dwang tét hon can:

[Hoan thien quy trinh PDCA

Ké&
hoach
/ N
Thuc Vong
hian PDCA

1-5 KE HOACH & THUC HIEN =<~

HELS CORPERATION

Chién luoc 2-4 |

Nang cao cong tac quan ly rai ro & giam chi phi bing Hé
théng diéu khi&n tich hop trung tam (ICS)

Thuc hien |
Gléi thieu ICS

1-5 KE HOACH & THUC HIEN =<~

HELS CORPERATION

ICS D& xuét dwa ra ting bwéc mot

Step 1 Déi véi nhitng cong trinh hign ¢

Step 2 Déi vai nhiing cong trinh dang chuan bi xay
dung, tat ca cac tram bom va song ngoi

Tram XLNT Bac Cac tram sap
Thang Long xay dung

Hang muc

Tram XLNT Kim Lién -Tinh trang cong
Tram bom Kim Lién trinh

Tram XLNT Trac Bach -Tinh trang thiét bi
Tram bom Yén S& -Thong s6 van hanh
-Muc nwsc song

1-5 KE HOACH & THUC HIEN =<~

HELS CORPERATION

[ 1cs  |chiphithistiap ban dau (twong dsi) [
Thai gian wéce tinh : 09/2010

Ty gid : 1VND = 0.0047JPY

| Busc 1 [Khoang 25 ty VND |

| Busc2 [Xap xi 120 ty VND |
Khdng bao gém chi phi sa chixa, thay thé cac
cong trinh hién co

1-5 KE HOACH & THUC HIEN =<~

HELS CORPERATION

Nhiém |Nang cao chat lwong cong trinh dé cong
vu 3 |tacvan hanh & bao dwang hieu qua

Thuc hién |

Khao sat chi tiét vé su kho khan khi kiém tra cong tac van
hanh & bao dwang tai cac cong trinh

Kh&c phuc kho khén khi kiém tra cong tac van hanh & bao
dwang tai cac cong trinh
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1-5 KE HOACH & THUC HIEN ==~

Vi du vé su khoé khan cua tram XLNT gady kho khan trong van
hanh & bao dwséng
Tram XLNT Tridc Bach & Kim Lién

— Canlam 6 nho trén n&p méi bé dé phuc vu cong tac
14y m&u va kiém tra thwong xuyén.

— Thay thé cac n&p bé dé tranh tai nan lao dong nhw
nga xuéng hay bi thwong

— Can cb bé.san xung quanh may ép bun dé phuc vu
cho céng tac bao dwsng

Nha may XLNT B&c Théng Long

— Béi tr may hut bun hien nay sang kiéu méi dang treo
& trung tdm nham han ché cac 161 hay xay ra.

— Lap dat thiét bi dong bun trwsc khi chuyén vao bé
trﬁrbl]n dé khau ép nwsc dwoc 6n dinh va giam chi
phi.

— Cai thien sa lan cho bun dé giam chi phi lao dong, x
ly mui va vé sinh

DRITHIAL COMBULTAMTS. CO..LTD,

HELS CORPERATION

NHIEM Vy THY 2

T6 CHGC KHOA PAO TaO

2.1 MUC PiCH CUA KHOA PAO Tao

DRITHIAL COMBULTAMTS. CO..LTD,

HELS CORPERATION

* Cac dy an x& ly nwéc thai dy dinh sé dwoc xay
dung tai Viet Nam trong twong lai gan.
J L
* K¢ nang van hanh & bao dwang caa cong ty
HSDC can dwoc phé bién réng rai dén cac thanh

phé khac
J L
+ Céng ty HSDC dung ra té chic khoa hoc
J L

« Déng gop vao su phat trién caa cong tac xi ly
nwéc thai tai cac TP khac caa Viét Nam

HSDC c6 thé tré thanh don vi di dau trong hé théng thoat nwéc tai
Viét Nam

DRITHIAL COMBULTAMTS. CO..LTD,

2-2 TONG KET Lal KHOA HOC THO'NGHIEM

HELS CORPERATION

* K& hoach hoc tap
(5 ngay/dot)
Pot 1: tir12/07 dén 17/07
Dot 2: tir 06/09 dén 10/09
Pot 3: tir 13/09 dén 17/09

*Hoc vién
> 35 ngwdai tir 16 thanh phé
>Dé tudi tir 24 - 52
» Trinh dé chuyén mén
khac nhau

2-2 TONG KET Lal KHOA HOC THUNGHIEM ~ ° =

oSy da dang cua hoc vién

>85 nam kinh nghiém tai >Tyg & TP c6 nha may
cong ty thoat nwéc XLNT

2-2 TONG KET Lal KHOA HOC THO'NGHIEM 7 e

«Chuyén vién dao tao

» 4 chuyén vién dwoc lua chon bai
HSDC

» Chuyén gia vé ky thuat mé trweng
nwéc, phan tich chat lwong nwéc,
dién va co khi

> Day la 1an dau tién trong tw cach
chuyén vién dao tao cua ho

*Chworng trinh
> Chuyén vién cung cap bai giang ly
thuyét
> Dao tao thuc té tai 3 tram XLNT
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DRITHIAL COMBULTAMTS. €O, LTD,

2-2 TONG KET Lal KHOA HoC THUNGHIEM

HELS CORPERATION

«Céac cha dé thu hut hoc vién nhiat

Co’ khi

Chat lwong nwéc

Dién

XU [y bon

Déo tao thwc té

Hé thbng cOng rénh
Céng tdc xt ly nwlc thai

20% 30% 40% 50% 60% 70% 80%

2-3 KET QUA THU BUOC TUKHOA HoC = e
e Diém manh
1. Cé ich cho hau hét cac hoc vién
2. Hoc vién tiép thu kién thic tét
3. Chét lwong bai giang caa chuyén vién nang cao dan
4. Xay dung dwoc quan hé giia hoc vién va chuvén vién
dao tao

HELS CORPERATION

Ré6 rang
49%

[Céich] [Hiéu bai]

2-3 KET QUA THU BUOC TUKHOA HoC .2
e Diém yéu
1. Trinh d6 khéng déng déu caa hoc vién
2. Han ché caa cac chuyén vién dao tao
> Thiéu kinh nghiém dao tao
> Can nan cao ky nidng dao tao va bé sung
thém kién thac
» Khong giai dap dwoc vaéi trinh dé nang
cao

HELS CORPERATION

[An twong caa hoc vién
Phu hop déi véi khoa hoc nay]
55%

DRITHIAL COMBULTAMTS. €O, LTD,

2-4 NHIEM Vy MuC TIEU

HELS CORPERATION

Muc tiéu cuéi PN Nhiém vu muc
A Tiép can A
cung tiéu
o ) Phat trién Tiép tuc phat
* Congtacthoat ) phan sy trién cac
nwoc higu qua khoa dao tao
va dang tin cay 3
tai Vit Nam dO,HSDc té
chic

7y

Chwong trinh chuyén giao céng
nghé lan dau tién caa Ha Nsi

DRITHIAL COMBULTAMTS. €O, LTD,

2-5 CHIEN LUPOC CHO NHIEM Vy MyC TIEU

HELS CORPERATION

1. Tinh loc chat
lwong dao tao

2. Nang cao kha nang
caa cac chuyén vién
dao tao

Tiép tuc cac khoa
dao tao

(Muc
tiéu)

| | 3.Té6 chuc corcau
chinh thic

(Chién lwgc)

DRITHIAL COMBULTAMTS. €O, LTD,

2-6 KE HOACH THUC HIEN

HELS CORPERATION

(Thuc hien 1)

(Chién tree 1 “Phat trién khoa hoc &

nhiéu trinh dé6 khac nhau

Tinh loc chat

lwong dao tao

*Chuén bi tai lieu cho
ting trinh dé

<Trinh dé khoa hoc>

T \

\
Khoéa haciquan ly
vy

Khod hoc'vé ky thust >
. ! 7

Co ban
(Lan nay)
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DRITHIAL COMBULTAMTS. €O, LTD,

2-6 KE HOACH THUC HIEN

(Thuc hién 2)

HELS CORPERATION

(Chién lwoc 2) *Tiép nhan k¢ ning dao

NANG CAO TRINH tao
DO CHUYEN VIEN
DAO Ta0 «Cing cé trinh dé chuyén
moén

tao

DRITHIAL COMBULTAMTS. €O, LTD,

2-6 KE HOACH THUC HIEN

HELS CORPERATION

(Thyc hién 3)

— *Dam bao ngan sach

(Chién lwoc 3)

| | *Té chic trung tam dao

THIET LAP CO’ CAU tao
CHINH THUC T *Hinh thanh cac tiéu chuan do
H chinh quyén Ha N&i hoic quéc
Lgia cho phép

'— «Chuéan bi hop tac

DRITHIAL COMBULTAMTS. €O, LTD,

2-7 KET LUAN

HELS CORPERATION

it tram XLNT
(Thoi diém hién tai)

Cung céap co
héi dwoc dao
tao cho nhan
vién van hanh

Dich vu tét &
dang tin cay

Nhiéu tram XLNT
(Twong lai gan)

DRITHIAL COMBULTAMTS. €O, LTD,

HELS CORPERATION

NHIEM Vu 3

PE XUAT MO HINH
HoP TAC NHA NU6C — TU NHAN (PPP)
CHO CONG TAC VAN HANH & BAO DU3GNG
HOAN THIEN HON

Contents o coatillans vo.im

HELS CORPERATION

Noi dung

4-1 Téng quan tinh trang hién nay

4-2 Dé xuit giai phap

4-3 Xu hwéng caa mé hinh PPP tai cac nwéc khac
4-4 Tham khao mé hinh PPP cho TP Ha Noi

4-5 Ké hoach thuc hién

4-6 Lo trinh thuc hién ké hoach

4-1 Téng quan tinh trang hién nay =<« s

HELS CORPERATION

Du doan chi phi van hanh & bao dwang
cho cong tac XLNT tai Ha Noi

a0 O =378 A\ =408
350 |

300 |-

A =255

N

a

3
T

O =237

(ty Ddng)
N
8

o
3

Phi bao vé moéi trwong cho nwsc thai
thu dwoc trong nam 2009

— %40 tybéng

=]
S}

Chi phi van hanh & bao dwang cho
cong tac XLNT
38

Q=27 ! I
. + t
Khi bat dau van Khi bit ddu van
2009 hanh nha may hanh nha may
XLNT Yeén S6 XLNT Bay Mau 4-1
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4-1 Téng quan tinh trang hién na

HEL!

L. COMBULTAMTS. €O, LTD,

CORPERATION

Pé xuét giam chi phi van hanh & Bao
dwang bang cach thu phi XLNT
Khi van hanh

nha may XLNT
Yén S&

= 40 Ty Déng I
| = 237 Ty Déng ” = 255 Ty Déng |

| % 378 Ty Déng || % 408 Ty Déng |
| =197 Ty Péng || = 215 Ty Péng |

| [l =368 Typang |
42

Khi b&t ddu van
hanh nha may
XLNT Bay Mau

Hién
nay

Phi

=27 Ty
Pdéng

=

Chi phi O&M
(11)

Giam

(1)

= 338 Ty Déng

4-2 bé xuat giai phap

DRITHIAL COMBULTAMTS. €O, LTD,

Pé xuét giai phap thu gon chi phi
véan hanh & bao dwéng

Xem lai biéu phi

Giam chi phi van hanh & bao dwéng

Xem lai viéc giam chi phi cho cong tac XLNT
Bing M6 hinh PPP(Hop tac Nha nwéc—tw nhan)

43

DRITHIAL COMBULTAMTS. €O, LTD,

4-2 bé xuat giai phap

‘ Nhan thac ding dén vé chi phi van hanh & bao dwang ‘

HELS CORPERATION

Xem lai biéu phi

Chi phi thu
gom
nwéc thai

Chi phi
xay dung

Chi phi thu
gom

4-2 Dé‘- XUét giéi phép OnuNTAL CoBURTANTS 0. 41D

HELS CORPERATION

‘ Néu chi phi tinh toan ra qua cao [
|::> ‘ Quyét dinh can nhic nhivng diéu sau

- Théng qua tro cap dé nang cao két ciu biéu phi

Ponvi

Thanh to4 Biéu phi cho muc,

Théng qua tro cap | _
Pag A
e

hu nhap cao

"4
Xac dinh ; Biéu phi cho muc thu nhap thap
Sb lwong 45

4-2 bé xuat giai phap

DRITHIAL COMBULTAMTS. €O, LTD,

- Khao sat vé chi phi caa hé gia dinh

080

_om

Tow

HY

o0
2
Som
“on

Vidy

vy

Rate of WTP to Monthly In:

o
om0 200 4000
Mort

6000 8000 10000 12000
iy ncome(] 900 VD)

4-6

4-2 bé xuat giai phap s i
-Can nhéc ty lé gitta biéu phi va chi tiéu
cua hd gia dinh

3,500
“—8— Sewerage Tarifl in Commercial Area s
3000 || —@—Average Sewerage TarifT i the City 147 E
e Range of O&M Cost 7
= t &
£ 250 (1.500~2,000VND/i’) =
Z z
< 2,000 s X v oS s ) 096 2
E | 088 2
g <
5 1500 bo—— i — . — e m T 072 2
£ Z
z e

3 1000 i
i =
500 | - + 029§

L h I} n
0 ~ I
0 10 20 30 40 50 60 @
Sewerage Tariff/ Water Tariff (%)

47
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4-2 bé xuat giai phap

DRITHIAL COMBULTAMTS. €O, LTD,

HELS CORPERATION

)

Xem xét viéc giam chi phi van hanh & bao dwéng

Van hanh '

Bao dwang '

Té chic

4.8

4-

DRITHIAL COMBULTAMTS. €O, LTD,

2 Dé xuat giai phap

2]

- Dwa ra hé théng quan ly tw nhan
-Dwa ra cac ky thuat van hanh & bao dwang
ta khu vuc tw nhan

- Dé cap dén van dé tai chinh tw nhan déi véi
cong trinh swa chixa, cai tao & cac cong trinh méi

Gisi thieu moé hinh Hop tac gira Nha nwéc &
tw nhan (PPP) trong cong tac XLNT

49

4-3 Xu hwong PPP tai cac nwéc khac -

Gidi thiau mod hinh PPP tai cac nwsoc phat triéa

Tang lwgng CK phat hanh

=

Chia sé van dé tai chinh vsi
chinh quyén dia phwong

Hospital
T.1% Others

10.6%

Sewerage+Water

Total amount : 56.553 Billion Japanese Yen

Sewerage
56.3%

Unit: Billion Japanese Yen

31862

supply = 75.1%

Fiscal year : 2008

4-10

4-3 Xu hwong PPP tai cac nwéc khac- -

Piu tw

Chi phi stra chira, cai tao

Nhu ciu vé vén
& k¥ thuat tx phia
khu vyc tw nhan

CQ dia phwong

{1
‘ Giam nhan sy '

{3

‘ Chia se vén dé tai chinh véi

4-11

NN Nhat Ban trong ném 2008

‘ Giam s lwong & tudi tho ky sw van hanh & bao dwang l

Vi du : Biéu d5 CK cuaa cac cong ty

4-3 Xu hwong PPP tai cac nwéc khac- -

4-3 Xu hwong PPP tai cac nwéc khac- -

] [ Chi c¢6 tw nhan

Cho phép 1 phian

Khéng dwoc phép] [

Gisi thieu PPP (Hop tac gita Nha nwéc & tw nhan)

- Theo quan diém caa phap luat déi véi sy tham gia caa khu vuc tw nhan

chuyén nhwong

R ] 5 Australia 3 6
Khéng dwoc phép] [ Cho phép 1 phan ] [ Chi c6 tw nhan M3 ’ Han Qusc
y
N Phén Lan Bi Anh-Wales :
HaLan T Nhiéu hinh thirc - Nhidu tw nhan hod | BTO trong thost nusd
Chi c6 HD véan hanh Kha nhieu cugc Khac nhau Tw nhéan hoa hoan
toan tx nam 1989

Duc, Hy Lap, Ailen ) .
% S)/coil';,nd ’ Ao Thuy Dién,
. ~
- Vai nam gan day, tw nhan hoa Thuy Si
2 % -Khuyén khich tw nha
Phap, TBN | UXembourg, -Giamtrocap f |
s )
-Cé lich s vé Nhat
-PPP kha lau Luéat phat cho phég
412 13

A-
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4-3 Xu hwong PPP tai cac nwéc khac -

Gi6i thiau mé hinh PPP tai cac nwéc phat trién ]

1. Dam bao vén ban dau

2. B4 sung ky thuat va kién thirc

C

3. Hoan thién sém

Cac buwsc PPP (Hop tac gitra Nha nwéc & tw nhan) J

4-14

4-3 Xu hwong PPP tai cac nwéc khac -

Cac dw an PPP & Chau A (1998-2005)

600

120

500

DINo. Project
O Investment cost

100

No. of Project

Investment cost(bilLUS $)

ERLI
100 | | I | 2
0
0
& & & &
< o o &
o I
S g &
s <& &
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4-3 Xu hwong PPP tai cac nwéc khac -

‘ 1. R4t nhiéu ROT & BOT

Trung Quoc 2. Pé xuét ki thuat & phwong phap caa tw nhan

‘ 3. Hoan thién sém

Tw nhan hoa cong tac thoat nwéc tai cac khu vuc
tau dien ngam caa Manila

Philippines

v

creasing by 4.5 % fo 5 years increasing by 30.% for 5 years

90% 99%

17 hours/day 21 hours/day

B

275 year

4.1 persons

16

4-4 Dé xuat ap dung PPP tai TP:Ha-Noi-

Muc tiéu ap dung md hinh PPP trong céng
tac XLNT tai Ha Noi

‘ Giam chi phi van hanh & bao dwsng bang ngudn vén tw nhan ‘
@ Ap dung he théng quan ly tw nhan

@ Duwa ra ky thuat van hanh & bao dwsng méi hieu qua

‘ Giam thiéu nhitng khoan ngén sach khong can thiét

@ Sua chia, cai tao, nang cao hé théng céng rénh

@ Xay dung cac cong trinh méi

3 ‘ Nhanh chong thu duoc két qua tir cong tac XLNT
@ Nhanh chéng cai thien méi truong

@ Nhanh chéng cai thien diéu kien séng cua ngwai dan 417

4-4 Dé xuét tham khao cho mé hinh PPP tai TP H&N3i* " =\

Thuc hién hinh thac kinh doanh méi theo mé hinh Hop
tac gita Nha nwaoc & tw nhan tai cac cong trinh hién co

1. Ky hop déng hang nam

2. Chi ky HD van hanh & bao dwang
1. Ky HD dai han (10-20 nam) cho céng tac van hanh & bao
dwang, sta chira, cai tao va nang cao hé théng thoat nwsc
2. Thyc hién phwong phap dé xuat theo co cau
3. Giosi thieu cac kg thuat tir phia tw nhan va dwa ngudn vén
tw nhan vao cho cac cong tac trong diém tha 1
4. Thanh lap céng ty méi theo mé hinh méi

4-18

4-4 Dé xuat tham khao cho mé hinh PPP tai TP HaNgi» <

Vidu : Thanh lap cdng ty mési theo phwong phap mai

UBND TP Ha N&i
DOC, MPMB

Tw nhan

Cong ty O&M
Cong ty
xay dung
Cong ty

dau tw

Xi nghiep 1 Xinghiep 2 )( Xinghiep3 ) ====-*

Cong ty c6 phan gita HSDC

Cong ty c6 100% vén dau tw tu HSDC & cong ty tw nhan

4-19

A-261



4-4 Dé xuat tham khao cho mé hinh PPP tai TP HaNgi:» -

Vidu : Hinh thac Hop déng

UBND TP

DOC, MPMB HD dai han
1. O&M
Hop déng Kién nghi 2. Stra chira
3. Cai tao

4. Nang cép hé théng

4-20

4-4 Dé xuat tham khao cho mé hinh PPP tai TP Ha Ngi:

Vidu: Cac hinh thic thuc hién

1. Stra chira

Thuc hi
@ Thuchién 5 caitao
Bing vén riéng

3. Nang cép hé théng

UBND TP
DOC,MPMB

Chuyén nhwong
ra \
Phi phi 0&M
(gusi tiéu ding ————

Thu phi

4-21

4-4 Dé xuét tham khao cho mé hinh PPP tai TP HaNgi» <

Biéu dd vé viec giam chi phi & can déi chi phi

]

~

Chi phi D : Chi phi sira chza chiém
ty trong lon

D : Chi phi van hanh & bao
dwang (trong d6 c6 1 phan
nhé chi phi sua chixa)

«— Giai doan van hanh & bao dwang — |:| - Chi phi cai tao

Chi phi |:| : Chi phi nang cap
i phi

|

L 4-22

Thai gian kv HD

4-4 Dé xuét tham khao cho mé hinh PPP tai TP HaNgi» <

Thuc hién ap dung md hinh méi theo PPP tai cac céng
trinh mai

. Van hanh &
senray ] s ) Comvoma ) (R

Heé théng thuc hién riéng
De xuét biet

Thiétké — Xaydung — O&M -

M6 hinh tron g6i(DBO)
| M6 hinh tron gm(DBFO) | 4-23

4-4 Dé xuét tham khao cho mé hinh PPP tai TP HaNgi» <

| Muc tiéu gisi thieu he théng DBO. DBFO |
(1)
| Giam thiu toan bs chi phi hoat dong |

@ Thiét k& hieu qua vsi su tham gia y kién cua ngusi van hanh

@ D& xuét thiét ké& hieu qua, xay dung, van hanh bao dwang dé
giam toan bo chi phi hoat dang

1 Glam chi phi

Chi phi van hanh
& bao dwang

Chi phi xay dung

TH 4p dung m6 hinh thuc hign riéng bist  TH &p dung mé hinh DBO
4-24

4-4 Dé xuét tham khao cho mé hinh PPP tai TP HaNgi» <

| Muc tiéu gisi thieu he théng DBO. DBFO |
(2)

‘ Lam rd trach nhiém cua mé hinh tron géi

@ B&ng cach dua ra co ché phat hop déng

Han ché chi phi xay dung tdng & thai gian xay
dung

@ B&ng cach lam rd nghta vu
@ Bang co ché phat dén

4-25
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4-4 Dé xuat tham khao cho mé hinh PPP tai TP Ha:Ngi <=

Vi du : So sanh ty lé thuan giita chi phi & thai gian xay dung

B Observation rate of construction cost

1007

,\-é M Observation rate of construction period
o

2

o (England HM Treasury, Sep.2002)
c

2

® 401

c

Q y

2 20

o

0

Private investment works  Public works

4-26

4-4 Dé xuat tham khao cho mé hinh PPP tai TP Ha:Ngi <=

| Co cAu thuc hien thong thusng cua DBO & DBFO |

| Hinh thifc thyc hién DBFO | | Hinh thitc thuc hign DBO |

Nha mua dich |-

{ Thanh todn theo

H i HD dua trén két
i qua thuc hizn
""" I Ngan hang i
SPV, SPC, JIV SPV, SPC, JIV |------d
""" | Nha dau tw
I i T sPv
Cédeng ! icé déng
Cung cép tai | cungcapdichv Nha cung cép Nha cung cap
san u tai san dich vu
HD thiét k&, xay HD dich vi; bao gém ca HD thiét k&, xay HD dich vy bao gém ¢
dyng theo gia ¢4 chon

dung theo gié ca 4c dicu khoan lya chon
thos thuan truse.

thoa thuzn truse  *777==="~
Pauw

Tham khao: Palmer,K. Cac van dé v& HD va vén d2 tai chinh trong PPP/PFI- C6 can phai c6 F’ trong du an
DBFO™?

Chuan bi cho HB IPPR v& M hinh hgp téc gilfa Nha nudc & tw nhan, 2000, trang 13-15. 4-27

4-4 Dé xuat tham khao cho mé hinh PPP tai TP Ha'Ngi:» =+

| Ap dung mé hinh DBFO tai Ha Noi |
Pé xuit I Chuyén hinh thiac BTO sang hinh thuc khac
nhw BTL

Khu vyc tw nhan
(SPC,SPV etc..)

Dich Vy/ Pong gop
Phi

Chinh quyén dia
phwong

Quyén hoat déng

Khu vyc tw nhan
(SPC,SPV etc..)
Phi thué
Doéng gop

Ngueoi tigu d <Richva Chinh quyén dia
ung T) phwong
1

< Hinh thac BTO >

< Hinh thuc BTL> 4-28

4-4 Dé xuat tham khao cho mé hinh PPP tai TP Ha'Ngi:» =+

‘Chuyén hinh thac BTO sang hinh thac khac nhw BTL I

| Lydodaxuit |
Phi thap
Kha nang thu héi vén dau tw thdng qua phi nhw BTO

‘ Rui ro cho nha cung cép dich vy thap ‘
@ Thu hai vén dau tw théng qua phi cho thué thu tir chinh quyén

@ Bam bao loi nhuan thich hop cho nha cung c&p

| Thanh toan phi thué trong dai han |

Ganh n&ng tai chinh cho chinh phu giam 4.29

4-4 Dé xuat tham khao cho mé hinh PPP tai TP Ha'Ngi:» =+

Két cAu thong thuang cua hinh thac BTL |

. . [} A Déng gép cong trinh xdy dung
Phi thué I | +Dichvuquanly
. ! Chia lgi nh
Phi quan ly ia lgi nhuan
Vo 1 vén + lai
. . Pau tw g A . X
Céng ty Thiétké/ | ---> ---->| Nha dau tw
Xay dyng oo SPC | ____ | taichinh
(Design -Construction) N Pau tw
Xay dung . A I Cho vay
Quyén quan ly céngl ! pay tw
trinh ) !

Cong ty van hanh

& bao dwang(oam
tai cac cong trinh)

4-5 Qua trinh thuc hién

Xem xét lai bidu thué 31

@ ‘ Wéc tinh chi phi O&M chinh xac ‘

DRITHIAL COMBULTAMTS. CO..LTD,

@ ‘ Xac dinh cac khoan céan trg cip trong chi phi O&M ‘

@ ‘ Nghién ciu hé théng théng qua tro cap ‘

@ ‘ Khao sat muc chi tiéu caa hé gia dinh ‘

@‘ Khao sat kha nang sén sang chi tra phi ‘

E} | Bua ra biéu thué thich hop cé thé chi tra dwoc |
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4-5 Qua trinh thuc hién

DRITHIAL COMBULTAMTS. €O, LTD,

Xem xét lai viéc giam chi phi trong cong tac XLNT véi
md hinh PPP (Hop tac gita Nha nwéc & tw nhéan)

@ ‘Ap dung mé hinh méi theo PPP tai cac cong trinh hién co

- Xem lai mé hinh hoat déng

Lwua chon md hinh hoat déng

Xem xét lai chi phi hoat déng

Uéc tinh hiéu qua

4-5 Actions to be taken

DRITHIAL COMBULTAMTS. €O, LTD,

Review of Cost Reduction on Sewerage works
with PPP (Public-Private Partnership)

Implementation of New Works Model
with PPP For Existing Facilities

S

- Xem lai cac van dé vé luat phap & tai chinh

aRaf soat lai tinh kién dinh cuaa cac luat phap hien hanh ‘

‘ Xem xét nhu cau vé luat méi ‘

Xem xét co’ cau phu hop cho céng ty méi ‘

- Xem lai co’ ché hoat déng phu hop ‘ 2.33

4-5 Qua trinh thuc hién

DRITHIAL COMBULTAMTS. €O, LTD,

@ Ap dung hinh thac DBO & DBFO tai cac
cbng trinh mai

- Xem lai chi tiét cong viéc

- Xem lai cac van dé vé luat phap & tai chinh

Xem lai tinh kién dinh caa luat phap déi vsi PPP méi

Xem lai tinh kién dinh caa cac diéu luat VN khac

Xem lai tinh can thiét xay dung nhitng nguyén tic méi

Xem lai lgi nhuan thich hop cho nha cung cép dich vy trong I?R{,’C

4-5 Qua trinh thuc hién

DRITHIAL COMBULTAMTS. €O, LTD,

@ Ap dung hinh thac DBO & DBFO tai cac
cbng trinh mai

- Panh gia tinh hiéu qua ‘

‘ Lwa chon mé hinh hoat déng ‘

‘ Xem xét lai VFM déi véi mé hinh hoat déng ‘

‘ Phan tich rai ro ‘

- Chuén bi HP va cac tai lieu dau thau

4-34

4-6 L6 trinh thuc hién

 Nghién ctvu lai bidu phi |

DRITHIAL COMBULTAMTS. €O, LTD,

2011

.l
BPanh gia dung chi phi ﬁ
van hanh & bao dwang

Xac dinh nhiing khdu can

hd tro tir NN trong van
Hanh & bao dwang

Nghién ciu vé hé théng
théng qua trg cip

Khao sat muc chi tiéu
cuaa hs gia dinh

Khao sat kha nang s&n
sang chi tra phi

#
—
—

Can nh&c muc phi phu hg

el

4-6 L6 trinh thuc hién

Xem xét lai viéc giam thiéu chi phi trong céng tac XLNT trond‘“
mo hinh PPP (Hop tac Nha nwéc & tw nhan)

DRITHIAL COMBULTAMTS. €O, LTD,

@ [ Xem lai m6 hinh mai &p dung PPP tai cac cong trinh hien |
co

2010 2011

-Xem lai mé hinh hoat déng
-Xem lai chi phi hoat déng

-Xem lai cac van dé vé tai >

chinh & phap luat

-Xem lai co’ ché hoat déng
thich hop

-Dé trinh mé hinh hoat dsn
phi hop 1én UBND TP L
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4-6 L6 trinh thuc hién

DRITHIAL COMBULTAMTS. €O, LTD,

4-6 L6 trinh thuc hién

DRITHIAL COMBULTAMTS. €O, LTD,

@ Xem xét lai ha théng DBO & DBFO  déi véi cac cong @ Xem xét lai he théng DBO & DBFO déi véicac | 438
trinh mai cong trinh maoi
1
Jan. | Feb. || Mar | Apr. | May H Jun. | Jul. | Aug. H Sep. || Oct. Jan. | Feb. || Mar | Apr. | May ‘ Jun. | Jul. |Aug.| Sep. | Oct.
- Xem xét lai néi dung chi
tiét caa DBO, DBFO Panh gia hiéu qua ‘
-Xem lai cac van dé vé
luat phap & tai chinh | Chon mé hinh kinh doanh |
Xem lai tinh bén viing caa Xem lai VFM cho mé hin|
luat phap cho PPP > kinh doanh
Xem lai tinh bén ving cua 1 P .
s diéu khoan khac trong ‘ Phan tich rai ro ‘ >
luat VN 3
):g;n':‘_a;inhu cau thiét lap nguyén Chuén bi céc loai HD &
tai lieu dau thau
Xem lai loi nhuan thich hop cho
nha cung cép dich vu trong hinh — —
thac DBFO Né&p bao cao vé co ché DBO,
5 4-37 DBFO I&n UBND TP Ha Néi >
4_6 La tr"nh thuc hién ORIENTAL COMSULTANTS £O.,LTD 4_6 La tr"nh thuc hién ORIENTAL COMSULTANTS £O.,LTD
x 2 . 4-39 Ap dung mé hinh méi véi PPP tai cac céng trinh | 4.40
Thwc hién biéu phi méi \ @ o ;
‘ e hie eup ol hién co
2011 2012 2013 ‘ 2014 ‘ 2011 2011 2012 2012
(Jan.-Jun.) || (Jul.- Dec.) || (Jan.- Jun.)| | (Jul.- Dec.)

@ Xem lai méc phi phil hop | SR>
@ Chinh sach léng nghe ’

(5) >

UBND chép thuan mac
phi méi
@ Ap dung mac phi méi

UBND téng két lai va quyét
dinh biéu phi méi phu hop

>

Xem lai co’ ché hoat
déng phu hop

@‘ Thanh lap cong ty mési ‘

@ ‘ HD theo mé hinh méi

| —

UBND TP téng két & xac
dinh mé hinh méi

>

| >

Céng ty méi bat dau
van hanh

DRITHIAL COMBULTAMTS. €O, LTD,

4-6 L6 trinh thuc hién

3]

Ap dung hinh thiac DBO & DBFO cho cac cong
trinh méi

4-6 L6 trinh thuc hién

DRITHIAL COMBULTAMTS. €O, LTD,

Ap dung hinh thiac DBO & DBFO cho cac cong

]

2012 H 2013 ‘ ‘ 2014

trinh méi
2013 2014

Xem xét co’ ché lam viéc
phu hop

©)
O

O
O]
Ol

UBND TP Ha N&i xem xét
va lya chon mé hinh méi

mé hinh mai

UBND TP Ha Ni duyat ‘

Lwa chon hinh thac
DBO, DBFO

Quang ba céng chung vé ‘

moé hinh DBO, DBFO 4-41

‘ Lva chon nha cung cép dich vu ‘ >

Ky HP véi nha cung cép dich vu ‘

é

Thyc hign mé hinh 1am viec DBO(DBFO)

OI0C

4-42
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4-7 Hé tro can thiét e 4-7 Hé tro can thiét

DRITHIAL COMBULTAMTS. €O, LTD,

1 ||Hé tro can thiét dé xem xét lai biéu phi 2 Nhitng hé tro can thiét dé dwa ra mé hinh PPP
ph hop véi TP Ha Nai

@ Tham khao vé dau vao & dau ra cho cong tac XLNT

‘ Cac ky hop dinh ky dé thao luan va dwa ra hwéng di dan

‘ Sé lieu vé tai chinh dau vao (Phi,Trg cap, Ty & thu, cac ngudn khac)

‘ Lam viéc cung déi tac

S6 lieu vé dau ra (Chi phi xay dung, van hanh & bao dwang, tra no,

cac chi phi khac) ‘ Biéu phi

. L . ‘ Mé hinh PPP cho cac cong trinh hién cé
‘Cho phép & Hop tac khao sat ‘
‘ ‘ M hinh PPP cho DBO

‘ Khao sat vé muc chi tiéu caa hs gia dinh

‘ M6 hinh PPP cho DBFO ‘

443 ‘ Khao sat vé kha nang sin sang chi tra phi ‘ ywy,

4-7 H6 tro can thiét R TOM TAT

DRITHIAL COMBULTAMTS. €O, LTD,

HELS CORPERATION

- - —— Nhiem vu 1 Ké&t qua khao sat cac cong trinh
2 Nhing hé tro can thiét dé dwa ra mé hinh PPP Phan tich SWOT
phu hop véi TP Ha Noi Diém manh Diém yéu
+ Né&n tang cong tac van hanh & bao dwang thiét « Bién ban ghi chép cong tac van hanh con thidu
lap tot * Qua trinh cap nhat, swa chira con yéu
Y N . + 5nam kinh nghiem
Diéu khoan théng tin Cohoi Théch thae
+ Nang cao d¢ tin cay trong cong tac van hanh & + Thiéu kha nang hai hoa gitra viec mé réng dich
Chl tlét Vé Chl phi Xéy d\.mg & Chi phi Van hénh bao dwang bang cach thic day qua trinh PDCA. vu véi viéc tang cao khu vuc phuc vu.

bao dwang tai cac tram XLNT hién c6

CP!U trinh PDCA Bzo dwang thusng xuyén véi cac ™
~ A dé nang cao cong phuong phap tién phong thuc hien
Ké hoach phat trién TP Ha Nai tac van hanh & ‘
bao dwdng 4 J>
‘ Bao cao F/S cho cac cong trinh XLNT méi ‘ Ghi chép & phan tich | || j)) [Suachuadthaythé j—

o

o a. Nang cao qua trinh diéu khién va sra cha
trong khi xu ly

4-44 b. Hop ly hoa nén tang van hanh & bzo dwang

theo ICS

z = - =
To M TA T ORTNIAL COMSULTANTS CO. LTD. To M TAT ORTNIAL COMSULTANTS CO. LTD.
HELS CORPERATION HELS CoRPERATION

Nhiém vu 2 Chuyén giao kg thuat van hanh & bao dwang cho cac thanh phé kh3 Nhiém vu 3 D& xuit mé hinh hop tac Nha nwéc tw nhan dé
nang cao cong tac van hanh & bao dwang

Phan tich SWOT Phéan tich SWOT

Diém manh Piém yéu Diém manh Piém yéu

* Hoc vién cac dot déu co nhu cau cao trong viec = Thiéu co hsi trao di kinh nghiem van hanh giza = Nhu cau cao v& van hanh XLNT di ciing véi s = Thiéu ngan sach dé dap ung nhu ciu ngay cang

hoc hei ki thuat van hanh cac hoc vién lwong céc s an XLNT ngay cang tang. tang cua cong tac XLNT

« Phat trien cac du an XLNT Co hoi Thach thic

Co hsi Thach thac - - -
+ Co hsi phat trién cong tac XLNT théng qua tiém * H& tro vé mat phép ly dang xem xét cho cac cong

+ Cong tac XLNT tai cac TP co trinh d& nang cao + Thiéu chuyén vién dao tao nang cua khu vuc tw nhan ty tw nhéan lién quan dén trach nhiém va quyén loi

(nhw Ha Nai) c6 thé hé trg dao tao vé van hanh & | « Thiéu dia diém va ngan sach
bao dwang cho cac TP khac. + Can hé trg vé mat phap ly G nang cao nhan luc
c6 trinh d&

Téng cwang a. Nang cao co hai kiém Isi cho cac cong ty tw nhan

Nang cao hon ® Nang cao kha nang van hanh XLNT tai Vit Nam béng cachlién tuc trao di ky khuyén khich Hién tai (chia sé tréach nhiém) D& xudt

trinh d6 kg thuat nang van hanh & bao dwéng giza cac nhan vién van hanh. ) khu vuc tw HD thiét ké « Giam trach nhiem cho 1 nha

N . L ® Thanh lap trung tam trao déi kg nang XLNT cho ngwai Viet Nam tai Ha Nai. han t - +HD xay dung thau
van hanh & bao nhan trong cac HD van hanh & bao dwan: , A R
dws dwan XLNT al a ong + Nang cao kha nang sang tao va
wong Cung c&p co hsi d& nang cao trinh ds kg N d5c dao cua cac nha thau
thuat cua nhéan vién van hanh & bao dwang b. Céc hinh thiac HD khac @
Eeﬁ tuc khoa “kc’ftga‘f“a" Tich lay Kién thuc van hanh & bao duang HD truyén théng
chuyen giao ky thua cong tac XLNT tai Viet Nam Két hop (EPC+O&M)
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HOACH SAU KHI HOP TONG KET-~~ A —

= ing H G
HELS CORPERATION

Hop téng két cudi ky 28/09/2010

Thao luan véi 6ng Odajima, Giam déc, JICA HQ Giira thang 10

Y kién caa cac bén trong cusc hop téng két voi

nhém nghién cau JICA 14/10/2010

N&p bao céao téng két so thao (DFR) cho JICAHQ | 28/10/2010

Y kién cuaa JICA vé& DFR cho nhém nghién cau JICA | 7/11/2010

N&p bac céo téng két cho JICA HQ 16/11/2010
Dich sang tiéng Viét va téng hop 17-29/11/2010

ORIENTAL CONSULTANTS CO.,LTD.
Nbp bao cao téng két (tiéng Viét) cho JICA HQ 30/11/2010 Globa ulling H.Q.
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