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1. THONG TIN CHUNG VE GOI THAU LCASP 26 PEN THO'I BIEM BAO CAO

1. Tén goi thau: Nghién ctru cai tién céng nghé khi sinh hoc va s
dung hiéu qua khi sinh hoc theo chuoi gia tri thudéc Dw an ho tro’
néng nghiép cac bon thap (LCASP).

2. Tén nha thau: Lién danh Vién Quan ly va Phat trién Chau A (AMDI) va
Céng ty Co phan Kankyo Viét Nam (KANKYO).

3. Thoi gian thwe hién theo Hop dong da ky: 18 thang (tr 29/12/2017 -
30/6/2019) da dwoc gia han lan 1 t&i 31/3/2020, 1an 2 dén 30/6/2020.

4. Tién dd dén thdi diém thwe hién bao cao nay: Cac nghién ctu xac dinh
cong nghé, thiét ké cdng nghé san xuat va bao cdo danh gia dwa trén két

qua thtr nghiém tai phong thi nghiém va hién trudng.
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\LOITEO THO
CONG N\NGHE

Diech até

11/07/2019
160 ngay chon 3,3 triéu con lon, hang
van hé dan dau don
Hién s6 lgn tiéu huy do mac dich ta lon chau Phi
da Ién tdi trén 3,3 triéu con, 62/63 tinh thanh
phat hién ¢6 dich bénh, ...k it 5 b ;’,m




Muc tieu chinh

Muc tiéu clia géi nghién clru nham ho tro' gia téng cac gia
tri cho quan ly chat thai chan nudi va giam phat thai khi
nha kinh théng qua cdng nghé KSH cai tién.

Giai quyét 2 van dé I&n ctia méi trwérng chan nubi:

! Chong qua tai cho ham biogas
- Giam phat thai KSH vao moéi tredng
va st dung hiéu qua KSH




PHUONG PHAP NGHIEN CUU CAI TIEN

Cac ket qua nghién ctru cai tien dwoec so v&i doi chirng

1. Phwong phap
xac dinh hiéu qua
kinh t&: Danh gia
hiéu qua bang NVF
Gia tri hién tai
thuan, Ty suat
hoan von ndi tai
IRR, Suat dau tw

2. Phuvong phap
xac dinh hiéu
qua moi tredng:
Phan tich mau

danh gia chi tiéu

moi treong trwoc
va sau cai tién

3. Cac chi tiéu ky
thuat: dwoc do
lwong, phan tich,
cO gia tri dat
duyét theo thuyét
minh sé dwoc do
bdi bén thtr 3 c6
hirc nang




3. Céng nghé KSH: Cai tién cong nghé cla cac
cong trinh KSH cho 03 quy mé nho, vira va lon

3.1 Thiét ké lai bé& KSH composite quy md nhé phu hop v&i nhu cau st
dung khi cua hé gia dinh (4 - 6 nguoi)

1. Muc dich:
Chong thira khi
dung du khi cho
néng hoé dién
hinh. Cé kha
nang chong qua
tai khi tang quy
mo chan nuoéi

2. Chi tiéu ky
thuat: do ben
(d6 béen kéo durt,
uon va va dap)

- Nang suat khi
tang 10-15%.

- COD va BOD5
giam 85% so dau
vao

3. Hiéu qua kinh té

- NPV

- IRR

- Thoi gian thu
hoi von

Tot hon ham doi

chirng




Cdng nghé KSH: Cai tién cong nghé cua cac cong
trinh KSH cho 03 quy mé nho, vira va I&n

3.2 Bb sung bd suc khi, khuay dado dwoc nghién clru va tién hanh thi
nghiém & 02 quy md vira gom 20m3 va 59m3)

n uc dich: ‘

/ &

chong qua't

ai

bang nang cao
cong suat xur |y
cho bé phan

giai.

.

_ll

|éu qua kinh !!

- NPV

- IRR

- The¢i gian thu
hoi von

Tot hoon ham doi

. Chi tiéu ky
thuat:
- Nang suat khi
tang 10-15%.
- COD va BOD5
giam 80%-85%
so dau vao va tot
hon doi chirng

il



Cdng nghé KSH: Cai tién cong nghé cua cac cong
trinh KSH cho 03 quy mé nho, vira va I&n

3.3 Nghién ctru cai tién bé thu phan va cha phu phdm nhiéu ngan giup
nang cao hiéu qua cbéng trinh khi sinh hoc cho quy mé vira va Ion

1. Muc dich: 2. Chi tiéu ky

p . 3. Hiéu qua kinh té
chong qua tai thuat:

- NPV

bang Qiém Chét - COD va BOD5 -IRR
thai ran vao bé giam 80%-85%

N o - Thoi gian thu
phan giai, sw (vira) va 70%- ho6i von
dung lam phan 75% (Ién) so dau Tot hon ham doi
hiru co’ vao va tot hon chirng va dat

doi chirng




ng thira

SH xa ra moi
trrong, swr
dung tiet kiém
va hiéu qua KSH

2. Chi tiéu ky thuat:

Cong suat hé thong: kha
nang cung cap lwu lwong.

- S6 ho c6 thé sir dung.

- Ap suat t6i da caa hé théng.

- Chi s6 sut ap: so sanh ap
suat dau nguon va ap suat tai
diém xa nhat

Hiéu qua kinh té

- NPV

- IRR

- The&i gian thu
hoi von




4. Nghién ctru cai tien cong nghé may phat dién chay

bang KSH cho 3 dai céng suat.

Muc tiéu cu thé:

- Nghién ctru hoan cai déng co’
MPD s dung nhién liéu truyén
thong thanh dong co chay KSH

phu hop véi diéu kién Viét Nam.

- Nang cao hiéu suat lam viéc
cia dong co KSH dé giam murc
tiéu thu nhién liéu va phat thai
doc hai.

- Diéu khién tw dong toi wu kha
nang van hanh MPD

Hiéu suat
phat dién s
dung KSH
tang 10%

Bo diéu kién
tw déng, canh
bao thdng qua

IOT




4.1 Nghién ctru cong nghé may phat dién chay bang

KSH cho dai cdng suat nho

- Nghién ctru hoan cai dong
co MPDP c¢éng suat dudi
10Kva str dung nhién liéu
truyén thong thanh déng co’
chay 100% KSH

Hiéu suat
phat dién s
dung KSH
tang 10%
1m3/1kwh

Thiét ke va st
dung b cap
nhién liéu dién
tee va Ta diéu
khién nhién liéu




4.2 Nghién ctru cong nghé may phat dién chay bang
KSH cho dai céng suat vira va lon

- Nghién ctru hoan cai dong
co MPD c6ng suat dwdi 45
Kva (Vwa) va trén 60Kva (Ion)
st dung nhién liéu truyén
thong thanh déng co chay
100% KSH

Hiéu suat
phat dién s
dung KSH
0.83m3
/1kwh

Thiétké va s.
dung b cap
nhién liéu dién
ter va Ta diéu
khién dién tw
AFR/FI- Biéu

khién
van khi.



5. NGHIEN CU'U CAI TIEN CONG NGHE LOC KHI SINH HOC SAN
CO NHAM LOAI BO KHi H2S VA HOI NIYO'C CO TRONG KSH

4. Str dung
nguyeén liéu

B T (1 ¢ do ngay sau

VOImMOt SO khi lap dat dat ctia MPD voi
R E TN NI 200 ppm. Hoan tudi tho 1a 1500
va cac hat oxit nguyén 3 1an. gic> phét s

sat hay Loai bd 90% hoi vat liéu loc st

kich thwéc 40g/Nm3.
micro.

dung trong 6
thang.

Hé thong loc KSH cho 03 dai cdng suat may phat dién 5KVA, 45KVA va 100 KVA:



6. DANH GIA KET QUA, HIEU QUA CAC CONG NGHE

Két qua nghién ctru va khao sat cho thay
cac néng hé dién hinh siv dung t0| wu VO
ham KSH kich thwoc 5.

== Nap phdn tryc tiép xudng cdng trinh KSH

=== Nap phan qua bé nhiéu ngin xudng cdng trinh KSH

5.1 Thiét ké bé KSH composite phu hop v&i nhu cau st dung khi ctia hd gia dinh phd bién



6.1.1 Thiét ké bé KSH composite phu hop v&i nhu cau st dung khi cta ho gia
dinh pho bién

Bang 20. Két qua do cdc thong 50 ky thudt cua vat ligu composite
Cong trinh KSH composite P26

Déi chimg
HGV3 9 m’ Bang. Ket qua phan tich mau tai diém thi nghiém cong trinh KSH composite LCASP-
Do bén va dip (Kj/m’) 93.12 2177 P26 tai ho Neuyén Van Giang.

Chi tiéu/ ni dung ky

SIT thuat

Bé composite P26

TR % chi tiéu moi
P4 bén uén (Mpa) 1689 4 S QCVN-62 | Piuvio | Diura | truomg giam so voi

Do bén kéo dirt (MPA) Ll 133.7 diu vao

D9 cimg (Shore D) 50 85 5.5-9 7.55 720
Ghi chii: Trich bdo cdo cong nhan la tien bo ki thugt mdi, cing nghé mai 300 1.650 5’1 3 69.7%

composite Hoang Gia HGV3 va (ii) Phu luc PLI-1.10 va PLI-1.11 Két gua phan tich : -

chét lwgmg LCASP P26 — composite 5.3 ', 100 3.800 480 88.17%

BODs 150 2.015 176 91%

So d6 ndng suidt KSH m? khi/m® dich gidi/ ngay cla cic bé déi chimg Téng N 150 126 72 42.8%

Coliform : 5000 875.000 | 226.000 74%

Phu luc: PL1-1.7 Két qua phan tich mau tai diém thi nghiém céng trinh KSH
composite LCASP-P26

Hodmg Gia HGV3 LCASP P26




6.1.1 Thiét ké bé KSH composite phu hop v&i nhu cau st dung khi cta ho gia
dinh pho bién

1. So sanh hiéu qua kinh té ciia hAm KSH composite quy md nhé 5,3m3

- C4c chi tiéu ky thuat va do bén déu vurot so  Nahin i thupe g 2

- Pap trng du nhu cau st dung khi dun nau [ d=cb | [ g=cb |
ciia nong ho dién hinh 4-6 nguoi n——

| 1| 250000| 1560000 1310000 | 250000 | 1992000 1742000

- Hiéu suét sinh khi cao tang hon 22% cac bé IFE =T ) e I = T T T IR IT
d6i ching. 3| osoo0| 150000 1310000 250000| 1992000 | 1742000
4| o000 150000 1310000 250000] 1992000 | 1742000

- C6 hiéu qua Xtz Iy moi truong tot va dat céc RIS I Lo T I L o IR T
muc fiy da e oy 5| o000 150000 1310000 250000] 1902000 | 1742000
- Gia tri NPV ctia hdm cai tién am 2.9tr va ty E
_ 560,000 _ 310,000 250 000 _ 992,000

suat hoan von ndi b6 IRR 5% chi thap voi chi

phi stz dung von thi khong hép dén nguoi dan DT T N N =) N R B -
dau tuw NPV ] @eesosy) | | (2916079)

SN v T S I B

- \/é mat dau tw khong hiéu qua dé trién khai  EEEEERYTURCICES 10.23

. A B, A X ~ . R, . R Chi phi dau tu bo sung _—_—
dién rong, dé xuat khong ap dung deé trieén

Ghi chii: Pon vi tinh la VNB. Cdc gid dinh gom: (i) thoi gian dw dn dau tue la 10 nam;; (ii) dong tién déu
khai mé hinh tich hO’ P. gitta cdc nam;; (iii) doanh thu hang nam dwoc quy doi twong vmg tir nhitng tiét kiém chi phi; (iv) khong
tinh dén cdc chi phi khau hao, thué va phi



6.1.2.1

™ BN
Chudng théng khudy ddo, o

i) suc khi 20 m3

CTKSH Ddi chirmg
20m3 cd o cal tién

Nap phén tryc tiép xubng cong trinh KSH

e Nap phin qua cdng trinh KSH ¢6 hé thdng khudy dao, suc khi

Cai tién bo suc khi, khuay dao cho céng trinh KSH kiéu KT2 20 m3. Hé théng khudy dao —cao ap
héi lwu - lai ghép suc khi, cé chirc niang khudy dao dich phan giai dé

tiang kha nang I1én men xt ly chat thai chan nuéi, dong th&i pha sw hinh thanh vang

trong bé KSH. Xay ham déi chirng.



6.1.2.1

GHICHE

@ Miy bom it dich gial 1.1 kw
> @ Dutmy dog hiit djch widi lén
> (D Duimg deg bom dich gidi vio (duimg 55 1)
@ Durémy dovgg bom dich gial vio (duimg 6 2)
S Pong dag dhin kisi biogas hid
@ Van khoa

Du tinh ty s6 luan chuyén thuc té (thé tich ham/céng suat bom) cla hé théng 1a 0,5
h. Hé thong tuan hoan sé hoat dong 4 lan/ngay va mdi lan 30 phut, khi khéng rira
chudng va nap phan va sau khi dun nau. May bom cé thé dwoc diéu khién hoat dong
tw ddng bang cdng tac an dinh thi gian (timer). Thoi gian lwu phan trwdce cai tién 1a
50 ngay va thdi gian sau cai tién 1a 35 ngay.



6.1.2.1

Ham KSH cai tién c6 san lwong
sinh khi nhiéu hon ham doi
chirng rd rét. Hiéu suat sinh khi
cla ham doéi chirng chi la 0,34
m3 khi/m3 dich giai, trong khi
cong trinh cai tién 1a 0,4 m3
khi/m3 dich thai. Tinh ca ky, ham
cdi tién cod cong suat sinh khi 1a
117,43 m3, trong khi ham doi
chirng chi la 100,71 m?3, tang
17% so vé&i ham doi chirng.

Bang 1. San luong sinh khi cua cong trinh KSH xdy cai tién c6 hé thong khudy ddo
tuan hoan héi luu sinh khoi va céng trinh KSH doi chirng (dvt: m®/ngay dém)
San luwgng khi
cong trinh
KSH déi

San luwgng khi
cong trinh
KSH cai tién

Chénh léch
(CT-bO)

,

--am
o | ieeiols | 578 | 7a2 | 13k

Hiéu suat sinh khi (m?3 khi/m?3
d1ch giai)

Trung binh ngay

Phu luc so: PL1-2.5



: . S S S S Chi s6 danh gia mirc do 6 nhiém moi truong
Bang 1. So sanh két qua noi tren cia ham KSH cai tien vor ket qua cuia bé doi chimg 3 p = e p
tai dau ra ham KSH.

Nts | TS | COD | BODs

Logindm | Noildymiu | pH

myl | mgl | mgl | mgl

KSHciitién | Bédaura | 738 | 100 | 5% | 470
Him doiching | Belanglloc | 728 | 1236 | 1380 | 576

Nts (mg/l) 1SS (mg/l) COD (mg/h) BODS (mg/l)

Hinh 1. Chi s6 danh gia mikc do 0 nhiém mdi trirong —e—KSHciitién  —e—Him adi ching

Hé thdng KSH cai tién clia goi thau 26 da cho chat lwong nwdc thai sau ham KSH tot hon so véi doi
chirng: NTS giam con 23%, TSS giam di dén trén 2 lan, BOD, giam di 29%. Diéu do cho thay, muc
tiéu co ban vé moi trwdng clia ham cai tién da dat dwoc. Co dwoc két qua nay la nhd bé cai tién co
hé thdng khuady dao hiéu qua Ién men phan gidi cac chat hiru co’ cao hon, ddng thdi nhé hé thdng bé
lang thu lai mét phan chat thai ran lam phan hivu co.




6.1.2.1

S6 lieu thu dwoc tai mo hinh cai tién so voi
dbi chirng cho thay chi phi dau tw tang thém
so v&i md hinh dbi chirng 1a 6,6 triéu dong
cung 1,1 triéu chi phi dién cho hé thc“')ng. Mo
hinh cai tién thu dwoc chat thai lam phan boén
va tiét kiém chi phi phan bén 1a 3 triéu ddng 1
nam, mod hinh cé cac chi sé kinh té tét hon so
vé&i md hinh dbi chirng, thdi gian thu hoi von
12,8 nam.

Céc chi tiéu kinh té dwoc cai thién nhwng
chwa du hap dan ngwdi dan tw bé tién dau tw
va khéng cé hiéu qua vé mat kinh té.

Gia tri NPV cla ham cai tién am va ty suat
hoan vén ndi bd IRR chi thap véi chi phi st
dung vén thi ciing khé hap dan ngudi dan
dau tw. Dé trién khai hé thdng nay can cé sw
vao cudc va ho tro tir nha nwdc va chinh
quyen.

Bang 1. So sanh HOKT véi hé thong khudy ddo cdi tién
2. So sanh hiéu qua kinh té ciia hiAm KSH 20m3 dang xay tich h
Pbi chirng 20 MS ciaa hd 6ng Nguyén
Minh Tan - Hai An, Hai Hau, Nam
Pinh

. <A Dong tién A Dong tién | Dong tién
o o i | PR | i

khuiy dao

Nghién ctiru ham 20 m3 caa P

(]
<
2
<

4o,
a0,
a0,
a0,

,

TV 1é chiét khau 10.5%
NPV

(11,239,068)

RR__ | 7%
Théi gian thu hdi von

]

| lasews
s 10,02 I
Chiphi ahu twvbsumg | I

Ghi chu: Don vi tinh la VND. Cac gia dinh gom: (i) thoi gian dw an dau tuwr la 10 nam;
dong tién déu giira cac nam, (iii) doanh thu hang nam dwoc quy doi tuwong urng tur nhir
tiet kiem chi phi; (iv) khong tinh den cac chi phi khau hao, thué va phi.

750,000 2,160,000 1,410,000 852,250
750,000 2,160,000 1,410,000 852,250

=



6.1.2.2

CTKSH cai tién hé

Chtuo.rlg théng khudy ddo, tr?f;:g
rai suc khi ham xay
CTKSH Déi chirng Moi
ham xay 59m3 c¢6 ¢ truong

cai tién

Nap phén tryc ti€p xudng cong trinh KSH

Nap phén qua céng trinh KSH ¢ hé théng khudy dao, suc khi

Nhém nghién ctru dé xuat cac cai tien: Lap thém hé thong khuay dao — bom cao ap khuay dao
suc khi sinh hoc, dé lam tang kha r!éng )’(l]’ ly chat thai chan nudi va pha sw hinh thanh vang cua
céng trinh KSH quy mé vira. Xay ham do6i chirng de danh gia hiéu qua
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Kiéu ham xay KT2 loai 59 m? dé cai tién véi muc
tiéu lam tang nang suat khi 10-15% va giam COD;
BOD:; tr 80-85% nh& c6 bd phan khuay dao dé pha
vang.



6.1.2.2

Nguyén ly: Dung 01 bom khi cé céng suéat 1,5 kW dé hat mét phan co chéat (goi la bun thai trong bé KSH) voi
céng suat bom 80 m3/h, dé tao ra mét dong dich thai va khi sinh hoc tuan hoan va héi lwu cwéng birc. Nher dé
da khudy dao dich thai trong bé, lam cho moi co’ chat, & moi vi tri trong bé déu dwoc dao tron va suc khi, tdng
sw tiép xuc cla co chat véi hé VSV trong do, dong thei pha tan cac Iop vang da dwoc hinh thanh tw nhién ma
lau nay khéng dwoc pha v&. Tai méi nhanh 6ng dan ciia bom déu bd tri cac van, vi vay co thé khoa dong khi.
Khi d6 hé thdng chi hoat ddng la bom co chat tuan hoan. Néu mé van nhanh, may bom sé& day mot phan khi
sinh hoc vao hé thong lai ghép gitra bom tuan hoan va suc khi.

Két qua thir nghiém cho hé thong khuay dao tuan hoan:
Cong suat hé thong (m?/h): 80 m3/h ’
Hé sbé luan chuyén tuan hoan lwu lwong hé thdng/thé tich dich giai: 0,5 h




6.1.2.2

Bang 1. So sanh san lwong khi gitia ham doi chirng khong tich hop bé chiva phu pham
nhiéu ngan va hdam cai tién.

, Cong trinh 59 m® doi | cong trinh 59 m?
Thong so Pon vi tinh | chuang KHONG tich P26 tich h,c.)’p hé | Ghi chu
hop HT khuay dao | thong khuay dao
lugng

San lugng khi a3/ s Phiéu
38

Nang suat m? khi/m?
KSH dich g1a1/ 0,3 0
ngay

(Chi tiét do dac theo phu luc: PL1-3.4 va PL1-3.5. Két qua sinh khi cua céng trinh
59 m3 P26 tich hop hé théng khuay dao)

Trung binh méi ngay, ham KSH cai tién sinh ra duoc 18.509 m3, néng
suat sinh khi la 0,38m3 KSH/m3 thé tich dich phan giai / ngay.



Bdang 1. So sdanh két qud vé maoi truong vé hé thong suc khi tuan hoan vrng dung cho
cong trinh KSH quy mo vwra

Nts TSS CcOoOD BODs

mag/l mag/l mag/l mag/l

Loai ham Noi lay mau pH

Cong trinh KSH
cai tién 59 m?3 co
tich hop hé Pau ra céng trinh : o3 217 226 538
théng suc khi
tuan hoan
Coéng trinh KSH
59 m3 déi
chang (KHONG | Pau ra cdng trinh 7,42 138,6 1421 640 398,7
hé théng suc khi
tuan hoan)
Chi tiét: Phu luc: PL1-3.2 , PL1-3.3 K&t qua cho thay hé thong suc khi hé théng suc
khi tuan hoan rng dung cho céng trinh KSH quy mé vira chua thuc su dap irng duoc
ky vong vé viéc giam néng dé6 BOD, COD diat ra

Hé thong KSH cai tién clia goi thau 26 Két qua so sanh gitra cong trinh KSH cai tién c6 tich hop hé
thong suc khi trng dung cho cong trinh 59 m3 va so v&i doi chirng cac chis6 COD, TSS, Nts deu
giam tr 33% dén 75% nghia la mang lai hiéu qua moi trwdng cao hon.




6.1.2.2

S6 lieu thu dwoc tai mod hinh cai tién so véi
dbi chirng cho thay véi viéc tang thém hé
thdng khuay dao, chi phi dau tw tdng thém so
vé&i md hinh déi chirng khoang 12,6 triéu
dong cung 1,75 triéu ddng méi nam chi phi
dién cho hé thdng, giam dwoc tdng chi phi
binh quan hang nam, tiét kiém dwoc 7.8 triéu
dong phan bon v.v. M6 hinh cai tién c6 céac chi
so kinh té tot hon so v&i mé hinh doi chirng.
Tuy nhién v&i théi gian hoan von 1én téi 12
nam va chi tiéu NPV am, IRR thap hon lai
suat vay thi dirng & goc dd do nha dau tw sé
khdng chon phwong an dau tw nay néu chi
don thuan vi muc dich kinh t& ma khdng xét
dén cac loi ich bd sung khac. Mét ly do nira
la hd nbng dan khéng cé may phat dién KSH,
nén KSH chwa dwoc st dung triét dé, lam
cho thu nhap cua ngudi dan chwa cao.

Bang 1. So sanh hiéu qud kinh té ham 59 m® dang tich hop khudy ddo

3. So sanh hiéu qua kinh té ciia hAm KSH 59m3 dang x4y tich hop khuiy dao

Di chimg S9m3 ciia h ong Biri Dire Dit, Phit | Ngi“e;‘,f“‘l‘{'}f‘m;s'fnz‘ﬂc"fa; 26 hT‘-’ ong
thén - Tan Khanh -Vy Ban, Nam Dinh guyen van Hat - “a“in ;“’ uan truong,

Nam

b | e | decb | b
| 59900000 | (59,900000)| 72528330 (72,528,330)
6,045,500
6,045,500
6,045,500
6,045,500
6,045,500
6,045,500
6,045,500
6,045,500
0 6,045,500
Tylgchiétkhdu [  105% | 105%
. INev | (318%0888) | | (32729431
I T 7 I e -7
| [Thoigian thubdivén(nam) | 146l | | 1200
| |Chiphiddutwbbsung | | | | 12628330]
Ghi chii: Pon vi tinh la VNP. Cac gid dinh gom: (i) thoi gian dy dn dau tw la 10 nam; (ii) dong tién déu
gitta cdc nam;; (iii) doanh thu hang nam dwoc quy doi twong vmg tir nhitng tiét kiém chi phi; (iv) khéng

tinh dén cdc chi phi khdu hao, thué va phi

1,300,000 5,400,000 4,100,000 1,754,500 7,800,000 6,045,500

Nam P
d=

[ a |
| 0 |
| 6 |
| 8
| 9
|

Phu luc: PL1-3.7 Nhu két qua bang trén cho thay, hiéu qua kinh té tuy c6 cai thién so
i d6i chang tuy nhién NPV van am (-32.729,431 VND), chi s IRR 1a -3%. Nhu vay
cai tién khong c6 hiéu qua vé kinh té



6.1.2.2

Tom tat két qua

Ham cai tién KSH xay cé thé tich 59 m3 da c6 mot so6 wu diém:

« Hé thong khuay dao tuan hoan hoi lwu sinh khoi hoat dong tot va
nang cao dwoc hiéu quéa va céng suat clia cong trinh KSH xay cai tién.
- CAc chi tiéu hiéu suat sinh khi & bé KSH cai tién da cao hon bé doi
chirng 5,6% chwa dat dwoc muc tiéu da dwoc phé duyét ban dau
(0,38 m3 so voi 0,36 m3 KSH).

» Chi tiéu kinh té chwa thuc sw hap dan dau tw, khéng dang dé dau tw.



6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

o o [e]s o
. N ruron

X Méi
truong

Nap phén tryuc ti€p xudng cdng trinh KSH

Nap phén qua bé& nhiéu ngédn xudng céng trinh KSH

Cai tién hé thong bé 3 ngan 5 m?3 thu chat thai ran phia trude ham KSH dé thu
thém ba thai ran (lam phan hiru co) d61 vo1 itng dung cho cac cong trinh khi sinh
hoc xay quy mo vira ¢ thé tich 59 m3



6.1.3. Nghién clru cai tién bé

M1
Chuong -
trai BE 3 ngan 20m3

tach chat thai nhiéu ngan gitip nang cao hiéu qua céng trinh khi sinh hoc

Ca c .

s vo

truong

Nap phén truc ti€p xudng cdng trinh KSH

Nap phén qua bé

Cai tién hé thong bé 3
thém ba thai ran (lam

nhiéu ngdn xudng cdng trinh KSH

ngan 20 m3 thu chat thai ran phia trude ham KSH dé thu
phan hitu co) do1 vo1 irng dung cho cac cong trinh khi sinh

PE c6 thé tich 450 m3

hoc xay quy mo vua H



6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

Hé thdng bé 3 ngan 5 m3: Chirc
ndng gom tach chat ran trong
phan chdéng qua tai, chi nap
phan I1dng trong phan va mét
phan chét réan phu hop véi cong
suat clia céng trinh KSH. Bé
dwoc thiét ké 3 ngan, thiét ké két
ndi gitra cac ngan theo cach bd
tri 6ng ctia bé phét nham gitr lai
phan chéat ran, chi cé phan dich
thai va chat ran lo Itrng di sang
cac ngan tiép theo va tiép tuc
dwoc gilr lai. Ngan dau tién
thworng co thé tich 2,5 m3 1a
ngan chira phan nhiéu nhat. Bé
nay ciing déng vai trd nhw bé
tién phan hdy cla chéat thai va
bé cang nhiéu ngan thi viéc xur
ly gilr lai chat ran cang cao. 02
bé tiép theo mdi bé co kich
thwde 1,25 m3.

[} e—

-84 xity chou piw p
B ghen 3 nglix: 1 ngln ks b8, 2 ngfio chis mebs.

<08 3 nllp tilen kich thedo 48 Jn 6 ngodi ob &l who || ™"

Uy ply pleken.
-Diln vio vi &l = ding dog 090 - 0110,

L8 @atng bol ding ©21.
<08 oo vich ngha & gifa.

~Tudug =ity beo vi cio wich agle xty gech 100omm




6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

Bé& 20 m3 phu hop cho ham
HDPE quy m,c“) 1000 lgn nudi.
Be co thiet ke 3 ngan, ngan
dau co6 thé tich 10 m® dung
dé chwra va téqh phan dau
vao. Sau khi tién phan hay
chat thai, bé nay sé gitr lai
phan chat ba sau phan huy
dé hut di phoi va lam phan
hiru co. Hai bé tiép theo co
kich thwé'c 5m? mai bé.
Ngoai ra con cé hé thong | ::r:‘*:“m‘““
may hut phan, hé théng phoi -0b 3 ol i ik thwto 88 1 ) ngodd 08 v |7
A = ) . . Uy ph; pden.
kno phan va khu nha chira -Dia v4o vh da 1 ding dog 990 - O110.
L5 tadng bol dimg ©21.

/ . A g N N <Cb oo vich agla & gifta.
ph?n 0"? kKnG lam nguyén liéu Yo <Tudug iy bee v oo vich aghe xiy geck 1000w
phan hiru co.




6.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilip nang cao hiéu qua céng trinh khi sinh hoc

Bang 1. Bang so sanh san lwong khi giira| ham doi chimg khong tich hop bé chira phu

phdm nhiéu ngan va ham cdi tién

Bang 1. Hiéu sudt sinh KSH ciia ham nghién cizu

Thong s

DPon vi tinh

Cong trinh 59 m® doi
ching KHONG tich
hop bé chwa phy
pham nhiéu ngin

cong trinh 59 m?

P26 tich hop bé

chua phy pham
nhiéu ngin

Ghi chu

Thong s6

Don vi tinh

Cong trinh 450 m®
HDPE ddi chimng
KHONG tich hop bé
chra phy pham
nhiéu ngan

Cong trinh 450
m® HDPE P26
tich hop bé chia
phu pham nhiéu
ngan

Ghi chu

Tong san
lugng

mS

193,28

217,16

Tong san
lwong

m3

472

525

San lugng khi
binh quén

m3/ngay

14,87

16,7

Phiéu
phan tich

San luong khi
binh quén

m3/ngay

94,4

105

Phiéu
phan tich

Nang sut
KSH

m? khi/m?
dich giai/
ngay

0,3

0,34

Néng suat
KSH

mé khi/m?
dich giai/
ngay

0,2

0,24

Chi tiét do dac theo phu luc: PL1-4.4 K&t qua sinh khi caa cong trinh 59 m® P26 tich
hop bé chira phy pham nhiéu ngin)

Chi tiét do dac theo phu luc: PL1-5.4, PL1-5.5.Két qua sinh khi caa cong trinh 450m?

HDPE tich hop bé chua phy pham nhiéu ngan)

Hé thong cai tién bé chong qua tai cho ham KSH quy md vira ¢6 hiéu qua sinh khi cao
hon cong trinh d61 chiing 12%- 20%.




6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

: 2 OV R O S Bang 1. Tong hop danh gid cdc chi tiéu moi truong tai diém thi nghiém cong trinh
Bang 1. Tong hop danh gia cdc chi tiéu moi truong tai diém thi nghiém ham chong ang = Long hop dant gid cacésll_'lliangg 41/51/60;? an duem thi ngtiem cong frimn

ud tai cong trinh KSH 59m? - KT2
! ’ PP Sl Don vi Rt Piu viao | Piura 2O GETIR
QCVN- % gidm so HDPE ! 62 véi diu vao
420 |

62 ‘ E—

- | 559 | 78 | 70 | | 420

TonN | mgt | 150 | 173 | % | 4%
2

4
0

/100ml Chi tiét xem Phu luc: PL1-5.3 két qua phan tich céc chi tiéu méi truong cho cong
trinh KSH HDPE 450m? tich hep bé chita phu pham nhiéu ngin

véi dhu vio H | - | 850 | 76

Céc chi tiéu x&r ly mdi trwdrng ctia cong trinh HDPE quy mé vira cai tién cac chi tiéu
dau ra thap hon nhiéu so v&i két qua diéu tra thwe trang lam co s& dbi chirng va dat
céac tiéu chi ma Vu khoa hoc MT da duyét. Tai bé lang sau ham KSH, TSS gidm 55%:
COD giam 81%; BOD; giam 80%; N tong so giam 43%; Coliform giam 42%.

Bé tach chét théi ran c6 hiéu qua trong viéc chéng qua téi cho cong trinh KSH va cai
thién cac chi tieu moi trirong
Hiéu qua sinh khi va x&r ly méi trirong dat cac muc tiéu duoc phé duyét



6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

Bé tach phan nhiéu ngan cho ham
xay 59 m3 lam chi phi dau tw tang

4. So sanh hiéu qua kinh té ciia hAm KSH dang xAy 59m3 tich hop bé chong qua tai

Poi chitng 59m3

Nghién ciru him 59m3 ciia P26

thém khoang 21 triéu dong nhwng co REH

thé lam gidm chi phi bdo duwéng
thworng xuyén, nao vét, thay thé thiét
bi. Phan cai tién gidm dajoc chi phi
hat va nao vét ham, hiéu qua tur
viéc ban nguyén vat liéu lam phan
bon moéi ndm khi s dung hiéu qua
nguodn tai nguyén nay lén toi 7,2
triéu dong. Nhiéu chi tiéu kinh té
dajoc cai thién rat nhiéu so v&i mo
hinh déi chirng. NVP dat -445 ngan
dong, IRR = 10% thoi gian thu hoi
von chi

khoang 6,1 nam cho phan cai tién.

Dong tién ra

Dong tién vao

Dong tién

Dong tién ra

Dong tién vao

Dong tién

b

C

d=c-b

b

C

d=c-b

59,900,000

(59,900,000)

81,000,000

(81,000,000)

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

a
0
1
2
3
4
5
6
7
8
9

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

[HEN
o

1,300,000

5,400,000

4,100,000

550,000

13,935,000

13,385,000

Ty 1¢ chiét khau

10.5%

10.5%

NPV

(31,890,388)

(445,490)

IRR

-6%

10%

Thoi gian thu hdi von (nim)

14.61

6.05

Chi phi dau tw b6 sung

21,100,000

Ghi chii: Pon vi tinh la VNP. Cdc gid dinh gom: (i) thoi gian dw dn dau tw la 10 nam; (i) dong tién déu

giita cdc nam; (iii) doanh thu hang nam dwoc quy doi twong vmg tir nhitng tiét kiém chi phi; (iv) khéng
tinh dén cdc chi phi khdau hao, thué va phi




6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

M6 hinh cai tién so v&i ddi chirng cho thay
v&i viéc dau tw thém bé nhiéu ngan va ao
trung gian 16t bat HDPE lam chi phi dau tw
tang thém khoang 91 triéu dong nhwng ¢
thé 1am gidm chi phi bdo dwdng thuwong
xuyén, nao vét, thay thé thiét bi méi nam 2
triéu dong. Phan cai tién ngoai tiét kiém
tién nang lwong dung phuc vy dun nau,
con tiét kiém thém chi phi thirc an cho ca
so v&i ham dbi chirng va khoang 72 triéu
ddng ban nguyén vat liéu l[am phan bén
mo&i nam khi st dung hiéu qua nguon tai
nguyén nay. Nhiéu chi tiéu kinh té dwoc cai
thién rat nhiéu so véi md hinh déi chirng.
NVP dat 19,2 triéu, IRR = 12.3% th&i gian
thu héi vén chi khoang 5,6 ndm cho phan
cdi tién 1a kha kha quan. Phwong an nay
co thé dwoc Iwa chon lam mé hinh thi diém
dé danh gia tinh hiéu qua chi tiét va kha
nang chap nhan cla ngudi s dung. .

5. So sanh hiéu qua kinh té ciia ham KSH HDPE 450m3 tich hop bé chong qua tai

Poi chig 450m3

Nghién ctru ham 450m3 ciia P26

Nam

Dong tién ra

Dong tién vao

Dong tién

Dong tién ra

Dong tién vao

Dong tién

b

C

d=c-b

b

C

d=c-b

180,000,000

(180,000,000)

271,000,000

(271,000,000)

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

a
0
1
2
3
4
5
6
7
8
9

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

[N
o

3,800,000

10,800,000

7,000,000

42,000,000

90,600,000

48,600,000

Ty 1¢ chiét khau

10.5%

10.5%

NPV

(124,793,295)

19,292,267

IRR

-14%

12%

Thai gian thu hoi von (nim)

25.71

5.58

Chi phi dau tu bo sung

91,000,000

Ghi chii: Don vi tinh la VND. Céc gia dinh gom: (i) thoi gian dw dn ddu tw la 10 nam; (ii) dong tién déu

gitta cdc nam; (iii) doanh thu hang ndm dwoc quy d6i twong iing tir nhitng tiét kiém chi phi; (iv) khong
tinh dén cac chi phi khau hao, thué va phi




6.1.3. Nghién ctru cai tién bé tach chat thai nhiéu ngan gilp nang cao hiéu qué cdng trinh khi sinh hoc

Tom tat ket qua:

Bé tach chét thai ran c6 hiéu qué trong viéc chéng qua tai cho céng trinh
KSH HDPE quy moé vira va cai thién cac chi tiéu moi trirong.

Hiéu qua sinh khi va xtr ly méi trirong dat cac muc tiéu duwoc phé duyét.
Néu dau tw riéng céng trinh KSH cai tién quy mé vira thue sw hdp dan céac
trang trai dau tuw.

Khoén dau tw thém cho phan céi tién cho thay NVP dat 19,2 triéu, IRR =
12.3% thoi gian thu héi von chi khoang 5.6 ndm la kha quan va co thé
nhan réng. Dé xuat chi str dung cho trién khai thie nghiém moé hinh thi
diém tai thuc dia dé tich hop cho hé thong loc khi va may phat dién
KSH. Céng nhén giai phap hiru ich hodc céng nhén tién bé ky thuat
mé&i dé nhan réng.




6.1.4. Nghién ctru thiét ké cai tién hé théng chia sé KSH céng déng

Cac ndi dung cai tiéen :

- Giai quyét van dé ap suat dan khi
dén cac ho & xa co khi dun nau

- Hé thong tw dong duy tri &p suat
- Loai bo khi c6 hai va an toan

- Hé thong loc loai bd H,S dau
nguon

- May bom day khi va tao ap suat
trén dwdng 6ng

- Van mét chiéu, timer, aptomat
chong qua dong, ro le ap suat

- Cac hd ga dé bay nuaec.

- Khuyén céo thlr nghiém tui trir khi J@ |

may hut kni ¢ nhé dt tai diém néu [RSSINR7Z7% v/
cho cac hé & xa dau nguon. * ﬁ@ .@
] : r NESL T

-

[ Him biogas HDPE

HY gia dinh clris o8 g

Nbd st g

Loc ki H28

| Bom thg ép o6 ol bif kp sult
Blty nude (b0 trl Kho vye thilp bif)
Loc khi Biogas

Tl chim ki

Miy thhi khi

Binh tich ép composity
Ding b ip sult

Rolo dp sukt tp déng nght

Ve mét chido
Duimg fog chinh © 50 EDPE chiu akift
Ong © 21 HDFE chiu nhilt
Hatug di ola ki

|||@@©@@E@©F@E@4




6.1.4. Nghién ctru thiét ké cai tién hé théng chia sé KSH céng déng

Cac bay nuéc Bo loc khi TUi trir khi
sinh hoc 5m’

Binh tich Van khoéa 1 chieu Ma}f bvom fTay
khi tang ap

¢ Céc bav nudc
ap 2 m?

Ro le 4p suat tu noat

Nguyén ly hoat déng va chirc nang cua tirng cong doan nhw sau:

i. Khi tlr céng trinh KSH vao dwoc bb tri cac bay nwéc dé loai bd bét hoi nwée trong KSH.

ii. Sau d6 KSH dan dén hé thdng loc v&i lvu lweng thiét ké 1a 30 m3/h nham loai bd va dwa lwong H,S trong KSH.

iii. Khi dwoc chira trong tui chira cé thé tich 5-10 m3, tii nay c¢6 chire ndng 6n dinh Iwu lwong va ap lwc khi

iv. KSH dwoc day 1én hé théng qua may bom day khi “con so” Veratti GB-1100S — 1,1KW-1,5HP v&i lwu lwong day 1a 210 m3/h.
Thoi gian van hanh cia may dwoc diéu khién bang bd dinh thoi gian va aptomat bao vé may chbng quéa dong.

v. May bom day khi vao binh tich ap 2m?2 dé duy tri ap suat cho hé théng va han ché su hoat ddng lién tuc ctia may théi. Trén
hé thdng binh tich ap c6 Iap dat déng hé ap suat, ro le ap suat tw ngat, van 1 chiéu. Ro le ap suét tw ngat dwoc cai dat
nguwdng ap suat dong ngat cho may bom day KSH phu hop véi sd ho dung va chiéu dai ciia dwdng 6ng dan khi.

vi. Khi sinh hoc di qua dwérng 6ng dan theo truc chinh thiét ké cac bay hoi nwéc va dwdng xwong ca cap cho cac hd dan

vii. Tai cac hd dan dun ndu nhiéu hodc & xa ham KSH cdé thé 1ap thém tui chra khi dé du trir khi trong nhirng thei diém ma hé
thdng khéng hoat déng hoac cé thé dung may théi khi c& nhd dé hat khi tao ap dun néu.






6.1.4. Nghién ctru thiét ké cai tién hé théng chia sé KSH céng déng

Bang 1. Cdc chi tiéu ky thudt ciia hé thong chia sé KSH

Pon Két qué do h¢ Két qué ciia
TT Chi tiéu vi thong dang van hé th(”)’ng cai
tinh hanh (dol chéng)

1 |Khoangcachdankhi | | ~ 05km |

. M &p suat dat cong tic -
ro le ap suit Pong-Ngit

g e
dong

Solugngho dugcchiase | |  3-7ho |

Thanh phan KSH dau
vao va dau ra caa bo loc
KSH tong

CHg4

CO2

H2S

Quy trinh van hanh duoc
hinh thanh va thong nhat

Sé thiét bi dun nau cho

phép

Luu lvong KSH cung cap

toi da cua hé thong

Khoi lwong KSH tiéu thy

hang ngay cua cac ho
Phiéu phan tich chi tiét tai cac phu luc PL1-6 Két qud danh gid cdc chi tiéu ky thugt
cua hé thong chia sé khi gas cdi tién.

V&i hé thong cung cap khi cho 20 hd, binh quan méi
ho st dung ~1 m3 KSH moi ngay thi moi ngay giam
dwoc 20 m3 KSH thai vao méi trwdng, twong
dwong véi giam thai 5.300 m3 KSH vao méi trwvdng
moéi nam. Qua qua trinh thwe té th&r nghiém cho
thay, hoan toan c6 thé mé réng quy mé cta hé
théng vé sbé lwong va co thé dwa KSH di xa hon dén
trén 100 ho, khi d6 hiéu qué kinh té va maéi trworng
cang cao hon va hira hen tiém nang thwong mai
hoa cac hé thdng nay



5. So sanh hiéu qua kinh té ciia Hé thong chi sé khi gas

Po6i chirng Hé thong chi sé khi gas ciia hd

Nghién ctru Hé thong chi sé khi gas

ong Diing tai Nam Dinh cua P26
Nim| Dong tién ra Dong ten Dong tién |Dong tién ra Dong‘ tien Dong tién
Vvao vao
a b C d=c-b b C d=c-b
0 36,995,200 (36,995,200)| 76,547,800 (76,547,800)
1 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
2 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
3 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
4 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
5 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
6 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
I 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
8 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
9 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
10 2,579,760 5,400,000 2,820,240 6,747,390 | 21,600,000 14,852,610
Ty 1é chiét khiu 10.5% 10.5%
NPV (18,128,595) 11,572,193
IRR -5% 14%
Thoi gian thu hdi von (nim) 13.12 5.15
Chi phi du tw bo sung 39,552,600




6.1.4. Nghién ctru thiét ké cai tién hé théng chia sé KSH céng déng

Kha nang nhan réng:

M6 hinh dwoc chuyén giao céng
nghé cho céng ty Egreen dwdi sw ho
tror ky thuat va tai chinh cia SNV da
thtr nghiém nhan réng tai 1 trang trai
biogas & Chwong My - Ha Noi v&i
quy mé chia sé Ién t&i 37 ho, néu ap
dung cho 37 hd chi trd moi thang
90.000 d tién st dung khi (ré bang
50% so v&i chi tra cho gas PLG) va
st dung khéng han ché. Hiéu qua

kinh té ghi nhan rat tét. Cac chi tiéu
kinh t& quan trong NPV= 61 triéu
dong rat cao va IRR dat 24% cao
hon rat nhiéu so véi 1ai vay 10,5%,
thi gian thu hoi von chi khoang 3,64
nam.

Bang 1. Phan tich hiéu qud kinh té ciia md hinh chia sé khi gas da thir nghiém thwong
mai hoa cho 37 ho tai Chuong My, Ha Noi

7. So sanh hiéu qua kinh té ciia Hé thong chi sé khi gas

Poi chirng Hé thdng chi sé khi gas ciia hd
ong Diing tai Nam Dinh

Hé théng chi sé khi gas ciia P26 thuwong
mai hoa tai Chuwong My

Nim| Dong tién ra Dong tien Dong tién | Dong tién ra Dong tien Dong tién
Vao Vao
a b C d=c-b b C d=c-b
0 36.995.200 (36.995.200) 103.000.000 (103.000.000)
1 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
2 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
3 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
4 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
5} 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
6 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
7 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
8 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
9 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
10 2.579.760 4.320.000 1.740.240 7.185.390 | 35.520.000 28.334.610
Ty 1¢ chiét khiu 10,5% 10,5%
NPV (24.007.287) 61.019.222
IRR -12% 24%
Thoi gian thu hdi von (nim) 21,26 3,64
Chi phi diu tu b sung 66.004.800
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6.1.5 Két luan va khuyén nghij cai tién cong nghé KSH

Két qua nghién ctru cai tién cong trinh KSH quy mé nhé (c6 thé tich < 50 m3): Ba nghién clu cai tién duoc
hai (02) loai cong nghé KSH: bé KSH composite co thé tich 5,3 m® va dang xay bang gach —xi mang 20 ms.

Két qua nghién ciru cai tién céng trinh KSH composite co6 thé tich 5,3 m3

Thiét k& m&i ham Compisite va tich hop hé théng bé gidm tai. Cac chi sd do bén, moi trudng dat. Cac chi sb vé

hiéu qua kinh té chwa tot, NPV am (-2.9 triéu déng), chi s6 IRR chi dat 4.6% (thap hon Iai suat ngan hang), nhw
vay chwa hap dan nha dau tw; thoi gian hoan von khi nguwdi dan 1ap dat bé composite 5,3 m3 12 7.9 nam. Khuyén
nghi khéng trién khai nhan réng va lam mé hinh tich hop.

Két qua nghién ctru cai tién cong trinh KSH xay cé thé tich 20 m3

() Xay thém bé lang 3 ngan dé thu chat thai ran lam phan hiru co, dong thdi bé nay con cé chirc nang chéng qua
tai cho bé& KSH khi hoé ndng dan téang dan Ion 1&n; (ii) Xay thém bé 1ang va chra nwéc thai sau bé KSH dé thu
nwdc thai, ba lang twdi cho cay trong hay cung cap chat dinh dwéng cho phu du sinh vat & ao nudi ca; (iii) Lap
thém thiét bi khuay dao (bom cao ap khuady dao, pha vang), tuy phwong phap nay co hiéu qua cho qua trinh
phan giai chat hiru co tao KSH va phéa vang, nhwng do gia thanh dau tw bom kha gia dat, da lam tang chi phi,
nén khdng mang lai hiéu qué kinh té, do d6 nhém nghién ctru khuyén cao khéng nén Iap thém thiét bi khuay
dao nay dbi voi loai b& KSH qui mé nha.

(i) Chi tiéu kinh t&é NPV chi dat (-17,9 triéu dong), IRR -7% th&i gian hoan von 15 ndm . Khuyén nghi khéng trién
khai nhan rong va lam mo hinh tich hop.



6.1.5 Két luan va khuyén nghij cai tién cong nghé KSH

Két qua cai tién cong trinh KSH quy mo vira (c6 thé tich 50 — < 500 m3): B4 nghién ctru cai tien hai (02) loai
cbng nghé KSH quy mé vira: Bé xay bang gach- xi mang (59 m3) va ho KSH phu bat HDPE (450 m3).

Két qua nghién ctru cai tién bé KSH quy mé vira xay bang gach- xi mang (59 m?3)

(i) Xay thém bé lang 3 ngan dé thu chat thai ran lam phan hiru co, dong thdi bé nay con céd chirc nang chdng qua
tdi cho bé KSH khi hd ndng dan tang dan lon 1én; (ii) Xay thém bé lang va chra nwdc thai sau bé KSH dé thu nuéc
thai, ba lang twdi cho cay trong hay cung cap chat dinh dwéng cho phu du sinh vat & ao nudi c4; (iii) Lap thém thiét
bi khuay dao (bom cao ap khuay dao, pha vang), tuy phwong phap nay cé hiéu qua cho qua trinh phan giai chat
hiru co tao KSH va pha vang, nhwng gia thanh bom dat, déng thdi phai chi phi tién dién, da Iam tang chi phi, nén
khéng mang lai hiéu qua kinh té

Chi tiéu vé nang suat KSH da tang thém 5,6%, nhwng cac chi tiéu BOD, va COD da giam 80-85% dat yéu cau

Hiéu qua kinh té chua dat, NPV c6 gia tri &m (-445,000 dong), chi so IRR dat 10,4%, thoi gian hoan von khi nguo
dan xay bé KSH cung v&i cac bd phan phu di kém (bé lang trwdc va sau bé KSH, thiét bi khuay) 1a 6,1 nam

Nhom nghién ciru khuyén cao khéng nén lap thém thiét bi khuay dao nay



6.1.5 Két luan va khuyén nghij cai tién cong nghé KSH
Két qua nghién ctru cai tién céng trinh KSH quy mé vira HDPE ( thé tich < 500 m3)

Két qua nghién ctru cai tién: thiét ké va xay dwng ham KSH 450m3.

(i) Xay thém bé 1ang 3 ngan dé thu chat thai ran lam phan hiru co, ddng thdi bé nay con céd chirc nang chbng qua
tai cho bé KSH khi ho néng dan tang dan Ion 18n; (i) Xay thém bé lang va chira nuwéc thai sau bé KSH dé thu nwéc
thai twdi cho cay trong hay cung cap chat dinh dwéng cho phu du sinh vat & ao nudi cé; (i) Xay thém mét ao chira
nuwdc thai sau bé Iang, ao nay cé thé tich 300 m3 va dworc 16t bat HDPE dé nwdc thai khdng thé ngam vao ngudn
nwdc ngam, dong thdi ao ndy cé chire ndng x ly vi sinh va x& ly hiéu khi tw nhién.

H® KSH pha bat HDPE tuy c6 chi phi xay thém bé Iang tredc va sau bé KSH, ao x Iy hiéu khi (16t bat HDPE),
nhwng da mang lai hiéu qua kinh té cho ngu®i ndng dan vi hé thdng nay thu dwoc chat thai ran dé ché bién thanh
phan hiru co. Chi tiéu kinh t& NVP dat +19,29 triéu dong, IRR = 12,3% th&i gian thu hoi von 1a 5,6 nam, nhw vay
la kha tot va hiéu qua.

+ C&c chi tiéu vé nang suat KSH da tang thém 10%, dong thai cac chi tiéu BOD,; va COD da giam 79-82%, la tot va
dat cac muc tiéu dwoc phé duyét trong ban thuyét minh chi tiét ciia Goi Nghién Ctu 26 ma Vu Khoa Hoc Céng
Nghé va Mbéi Truwérng ctia B& NN&PTNT da théng qua. Nhém chuyén gia dé xuat trién khai mé hinh cai tién nay
dong thi véi tich hop cling hé thong loc va may phat dién c& vira nham tang kha nang st dung khi tiv
ham HDPE



6.1.5 Két luan va khuyén nghij cai tién cong nghé KSH

Két qua dé xuat thiét ké ho KSH pha bat HDPE quy mé I&n (2 500 m3)

+ Cai tién hd KSH phua bat HDPE théng qua viéc hoan thanh ban vé thiét ké hd KSH, va ban vé so dd thiét ké cac
ao xr ly nwéc thai sau cong trinh KSH.

+ Hé théng hé KSH pha bat HDPE quy mé Ién duoc thiét ké bao gdm cac bd phan sau: (i) Bé lang 3 ngén thu chét
thai rin dat & phia trwdc hd KSH: (i) H& KSH phi bat HDPE; (iii) B& 1ang 2 ngan sau hd KSH: (iv) Ao xt Iy vi sinh
va xt ly hiéu khi tw nhién; (v) Ao x& ly sinh hoc; (vi) Ao nudi ca.

+ D3 xay dwng dwoc ban vé thiét ké hé KSH phia bat HDPE qui mé I&n (= 500 m3), cling nhw cac ban vé thiét ké
cac bé lang thu chat thai ran dat & phia trwéc va sau hé KSH.

+ D3 mé ta chirc ndng cla tirng bd phan trong hé thdng xt& ly; chang han nhw bé Iang 3 ngan trwéc hd KSH co
chirc ndng lam lang dong chat thai ran, phuc vu may tach phan thu chat thai ran 1am nguyén liéu san xuét phan
hiru co, dong thoi gép phan chéng qua tai cho ho KSH.

+ D3 tinh toan thé tich bé lang trwdc hd KSH dé phu hop véi qui mé chan nudi.

+ D3 dwa ra kich ban dé wéc tinh hiéu qua kinh té ctia hé théng bé 1ang 3 ngan trudc cong trinh KSH phu bat
HDPE qui mé I&n va nhan thay chi tiéu NVP dat -72 triéu, IRR dat 7%, th&i gian thu hdi von 7 ndm. Nhw vay la
khéng kha thi khi ap dung vao san xuét.



6.1.5 Két luan va khuyén nghij cai tién cong nghé KSH
Két qua nghién ctru hé thong chia sé KSH céng dong cho 20 hé str dung

Pa 1ap dat cac hang muc chinh trong hé thong chia sé KSH cho cdng dong gom 20 hd ndng dan nhw sau: (i) Két
ndi hd KSH pha bat HDPE ¢6 thé tich 1350 m3 vao dwéng 6ng dan khi sinh hoc dén 20 hé ndng dan; (ii) Lap dat
dwong 6ng chinh bang vat liéu HDPE dwéng kinh 50mm, vé&i cac bay nwdc thu nwée dong nham chong tac duong
ong, (hd xa nhat 2,5 km); (iii) Lap dat thiét bi loc KSH; (iv) May bom day KSH; (v) Binh tich KSH bang composite
chiu ap Iwc; (vi) Van mét chiéu; (vii) Thiét bi tw ddng dong ngat may bom day KSH khi ap suat trong binh dw trir
KSH gidm xudng (timer Duxa T14); (viii) Cac bép dun KSH. (ix) Trién khai mé rdng mé hinh sang dia ban khac voi
quy mo I&n hon va hiéu qua cao hon.

Céc chi s6 NVP 12,8 triéu dong, IRR dat 14,3% thoi gian thu hoi von chi 5,2 ndm cho hé thong véi 20 ho tham gia.
Vé&i hé thdng mé réng 18n 37 hd céac chi sd hiéu qua kinh té con cao hon rét ,nhiéu NVP d:at 67 triéu, IRR 1én toi
24% cao hon rat nhiéu so vai lai vay. Thoi gian thu héi von chi 3,6 nam va rat dang de dau tw

Chi tinh riéng cho 20 hd trong hé thdng chia sé KSH mét ndm da s dung dwo'c 7300 m3 KSH, dong théi khdng
phai dung than, cui hay khi gas céng nghiép, nén da giam phat thai KNK twong dwong véi 47 tan khi CO,. Néu st
dung triét d& KSH cua hé thdong nay (v&i hd KSH 1350 m3) sé cung cap thod man nhu cau KSH cho ti thiéu 1a 150
hé, luc dé gidm phat thai KNK sé dat 353 tan CO, hang nam.



6.1.5 Két luan va khuyén nghij cai tién cong nghé KSH
Cac deé nghi vé dé xuat cong nhan tién bd ky thuat

(i) Bé tach chat thai ran cho ham HDPE quy mé vira ¢ hiéu qué trong viéc chdng qua tai cho cong trinh KSH va
cai thién cac chi tiéu moi tredng. Hiéu qua sinh khi va x& ly maéi tredng dat cac muc tiéu dwoc phé duyét. Cac chi
s6 hiéu qua tai chinh NVP dat 19,2 triéu, IRR = 12.3% th&i gian thu hoi von chi khoang 5.6 nam |a kha kha quan va
c6 thé nhan rong. Dé xuat chi st dung cho trién khai thtr nghi@m md hinh thi diém tai thwc dia dé tich hop cho hé
thdng loc khi va may phat dién KSH. Céng nhan giai phap hiru ich hodc cédng nhan tién bd ky thuat mdi dé nhan
rong. Nghién Ctru 26 ma Vu Khoa Hoc Céng Nghé va Méi Triwdng cua B6 NN&PTNT da thong qua

Két qua nghién ctru hé théng chia sé KSH céng déng la m&i mé va cé hiéu qua cao. Pay 1a mé hinh cé nhiéu cai
tién, d&m bao hé thdng tw ddng van hanh va co thé dan KSH di xa (2,5 km hodc xa hon niva), két qua rat tét, dwoc
ngwdi dan danh gia cao va hang hai tham gia. Chi tinh riéng cho 20 ho trong hé théng chia s& KSH mot nam da sor
dung dwgc 7300 m3 KSH, nén da giam phat thai KNK twong dwong véi 47 tan khi CO, va tiét kiém dwoc tién mua
nhién liéu (than, cui, khi gas céng nghiép) |1a 48 triéu dong.

M6 hinh nhan rdng thir nghiém tai trang trai nha Ong Nguyén Viét D6, thén Kim Né&, Thanh Binh, Chuwong My, Ha
Noi. Md hinh da cung ciap KSH cho 37 hdé dan dé dun nau, ap trirng, swdi cho lon... tiét kiém dwoc hang triéu déng
tién dién va gas céng nghiép méi thang. Ba cé hon 100 hd dan dang ky tham gia vao hé thdng chia sé nay, dwoc
chinh quyén dia phwong danh gia cao. Cac ho rat sdn sang déong gop kinh phi hang thang cho cac don vi trién khai
va cht ngudn khi dé van hanh, bao tri hé théng véi mirc thu dd hap dan véi tho ky thuat hay don vi xay dwng bao
tri hé thong.

Pé xuét dy an hd tro viéc xay dwng tiéu chuan quy chuan hoa va dang ky giai phap hiwu ich.

Tién hanh nhan rong mo hinh ra nhiéu trang trai tai cac tinh.



6.2. NGHIEN CUrU CAI TIEN MAY PHAT DPIEN CHAY KHi SINH HOC

*Tong hop cac nhwoc diém cia cac cong nghé va giai phap hién cé:
*Vé mat ki thuat:

*Tudi tho va hiéu suat phat dién tir KSH hién nay rat thap (ghi nhan tudi tho chi yéu la tir 1-2 nam, nhung
cling co trwdng hop ghi nhan chay dwoc 5 nam).

*Cac MPD KSH déu dworc cai tao lai ttr cac MPD cii nén chat lwong kém, théi gian bao hanh ngan, thwdng
la 3-6 thang. Viéc tién hanh bao dwérng MPD gép nhiéu kho khan vi khéng cé san phu kién thay thé.

*\/iéc vdn hanh phdc tap, cac huwéng dan vé van hanh, bdo dwéng khoéng tét cang véi trinh dé tay nghé
clUa tho’ stra chira thap dan dén mot so trwong hop 1ang phi may mac.

*Vé mat kinh té:

*C6 nhiéu trang trai chan nudi cé Iwong KSH dw thira nhwng hau hét cac trang trai s dung MPD KSH dan
dén khéng tan dung hét dwoc Iwong KSH tao ra.

*Nhiéu trang trai hién nay van con MPD duw phong chi st dung 10-20h/nam, do lau ngay méi dwoc st dung
cdng v&i voi diéu kién khi hau & Viét Nam nén may moc xudng cap véi diéu kién khi hau Viét Nam, do vay
tiém nang tan dung cac may nay dé cai tao chay bang KSH Ia rat 1on.
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Bang 1. Myc tiéu céng nghé MPD céng sudt nho

San pham

Muc tiéu

My dbi chieng so sanh

MPD KSH c&| Chétaocachd |Hang: ACME —|Bui Van Ga va dong
nhé (cong suit| chuyén ddicho | Trung Qudc sy (nghién cau va
nho hon 10kVA) | cac MPD chay thuong mai) cho may
xang sang chay | Mau: AMG6500BG/ | Honda GX120 thoic
hoan toan bang | 6500EBG TATA 407 Rural
KSH (100% . Technology Action
KSH) cho cac | Cong suat: 5kVA | Group, IIT Delhi
may cong suat
nho (<10kVA) | Pang sir dung cho | Céng suét: 5 kVA
cac trang trai thuoc
goi 36 May su dung disel
duoc chuyén doi
sang chay KSH
Nhién liéu 100% KSH 100% KSH Luong nhién liéu
KSH/diesel hoac
100% KSH

Bo phan cung
cap khi

Thiét ké va s
dung b6 cap nhién
liéu dién tur

Str dung bo ché hoa
khi dién ta

01 van gi6 co khi ’ké't
hop khoa duong ong
tay

Tu dieu khién| Thiétkévasik | Trang bi tinh niang | Khéng co
nhién liéu dung tt BIOGAS- | chuyén ngudn tu

ANALYSIS d¢é | dong/khsi dong tu

cai thién van hanh | dong

Muc do tiéu thu 1 m3/kWh 1,1 m3/kWh N/a
KSH
Kha ning chay >10h >10h N/a
lién tuc trong
thoi gian dai
Tudi tho kinh té | Trén 7 nam Khong rd, chi c6 | N/a

théng sé bao hanh 1
nam

]

]

: 3

Bdng 1. Muc tiéu cdng nghé MPP céng sudt vira va lén

San pham

Muc tiéu

May dbi chérng so sanh

MPDP KSH c& vuaa
(<45 kVA) va lon
(=45kVA)

Ché tao cac bo
chuyén d6i cho
MPD chay diesel
sang chay hoan
toan bang KSH
(100% KSH) cho

cac may cong
suat vua(l10-
45kVA)

Ché tao cac bo
chuyén déi cho
MPD chay diesel
sang chay hoan
toan bing KSH
(100% KSH) cho

Hang: CAMDA—
Trung Quoc

Maiu: KDGH32G
Coéng suat: 40 kVA
Pang st dung cho
cac trang trai thuoc
goi 36 v&i md hinh
MPD c& vaa

Hang: CAMDA—
Trung Qudoc

Mau: KDGH50G

Bui Van Ga va déong
(nghién ctu va thu

mai) dong co ZHI11
lhoac TATA 497 ?Ru
Technology Acti
Group, IIT Delhi

Cong suat: 65 KVA
toc d6 3200 vong/ph

30 kW vai tée do 1
vong/phut

May str dung disel d
chuyén d6i sang ch
KSH

cac may cobng R .
SUAt 16n | €©0ng suat: 50 kVA
(Z45KVA) Pang si* dung cho
cac trang trai thuoc
goi 36 vé&i md hinh
MPD c& Ién
Nhién lieu 100% KSH 100% KSH 100% KSH
Chuyén doi co khi | Thay doi ty so | Nguyén ban Thay doi ty s nén
nén
Bo diéu khién danh
Bo diéu khién dién bang co khi

danh Itra dién tor

Piéu toéc

Piéu khién dién ta
AFR/FI- bidu
khién 02 van khi

Piéu khién dién tu
cho 01 van khi

Co khi diéu chinh
van khi

Hé théng hd tro | Biéu khién dién tir | On ap co khi Khéng cé
khoi déng BIOGAS-
ANALYSIS
Muc d6 tiéu thu | <0,83 m3/kWh 1,03 m3/kWh N/a
KSH
Kha nang chay lién | >10h =10 h N/a

tuc trong thoi gian
dai







6.2. NGHIEN CUrU CAI TIEN MAY PHAT PIEN CHAY KHi SINH HOC

Thir nghiém dugc tién hanh tai Phong thi nghiém thudc Trudng TR _
DPai hoc Bach khoa Ha Noi, xuong thuc dia va tal cac trang trai chan e .
nudi ap dung mo hinh. b Bl

Nguyén Van Diing Nghia Béng — Nghia Hwng —

Nam Dinh
Nguyén Minh Tan Hai An -Hai Hau-Nam Dinh 10
Chu Van Luong Yén Tan, Nam Dinh 45
Nguyén Van D6 Thanh Binh, Chuvong My, Ha N6i 60
Nguyén Van Ly Minh C6i, Ha Hoa, Phu Tho 100

Nguyén Van Quang  An Thuwong, Yén Thé, Bac Giang 150




6.2.

NGHIEN CUrU CAI TIEN MAY PHAT DIEN CHAY KHi SINH HOC

B¢ dicu toc

Khi biogas sau lgc
|

Op 201 N3y
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6.2.1 CAlI TIEN MAY PHAT DIEN CHAY KHI SINH HOC CS NHO

Bang 1. Thong sé ky thudt MPD céng sudt nho

MPD P26

MPD P26

May d6i ching so
sanh Gs. Bui Van
Ga

DoOng co

GX630

VGPGEN
4000EL

GX120 (Gs.Ong
Bui Van Ga cal tao)

Kiéu dong co

Xang 4 ky

Xang 4 ky

Xang 4 ky

Bo tri xy lanh - So
Xy lanh

Chit V - 2 xy lanh

Mot Xy lanh

Mot xy lanh

Puong kinh X
hanh trinh (D x S)

78 X 72 (mm)

78 X 72 (mm)

60x42 mm

Hé thong nhién
liEu

Ché hoa khi

Ché hoa khi

Ché hoa khi

Hé thong danh lira

CDI

Ban dan

Bo diéu toc

Co khi 1 ché do

Co khi




6.2.1 CAI TIEN MAY PHAT DIEN CHAY KHI SINH HOC CS NHO
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6. 2 1 CAI TIEN MAY PHAT PIEN CHAY KHI SINH HOC CS NHO

Bang do dac két qua thir nghiém

Dao Lwong
Thoi . . Az Dong dién Ché do dién Tiéu thuy khi Ty lé
. bién ap dong Tan so N . 2 L 2 .z,
gian do A lam viéc hoat dong phat theo gi® chuyén doi
A dién ap
Lan do dwoc
Béng
% tay/Tw kWh m3 m3/kWh
dong

6 7 8 9=8/7
1,1 20-10-18 ) Béng tay , 0,77

1,2 20-10-18 ) Béng tay , , 0,81

1,3 20-10-18 , Béng tay , , 0,77

2,1 22-10-18 , Béng tay , , 0,80
2,2 22-10-18 , Béng tay " , 0,79
2,3 22-10-18 : Bang tay ' , 0,79
31 25-10-18 , Bang tay , , 0,78

3,2 25-10-18 , Béng tay , , 0,78

3,3 25-10-18 , Béng tay , , 0,74

Lip diat MPD tai trang trai ong Nguyén
Minh Tan, Nam Dinh

Higu sudt chuyén doi dat 0,78 m3/kWh (yéu cau 0,83 m3/kWh).

Thoi gian chay mdy: 14 h/ngay (yéu cdu >10h).




6.2.1 CAlI TIEN MAY PHAT DIEN CHAY KHI SINH HOC CS NHO

Két qud cdi tao cdng nghé MPP céng sudt nhé

Viéc trién khai MPD c6ng suat nhd
yéu cau thoi gian st dung phai dam
bao va phu tai 6n dinh, viéc cac hd
gia dinh st dung thém nhiéu tai dién
c6 cong suat Ién (binh néng lanh,
diéu hoa...) nén céng suat I&n nhat
cta hd gia dinh tang Ién khién MPD
khéng thé dap tng kip. Néu Iwa chon
MPD cong suat Ién hon dan dén chi
phi dau tw I&n (néu phai dau tw moi
hodc d6i m&i may phat) hodc khéng
tan dung dwoc MPD ci.

San pham

Muc tiéu

May ddi chwng so sanh

May phat dién
KSH c¢c& nhoé
(céng suat nho
hon 10 kVA)

Ché tao cac bo
chuyén dbi cho
cac may phat dién
chay xang sang
chay hoan toan
bang KSH (100%
KSH) cho cac may
cbng suat nho
(<10kVA)

Hang: ACME — Trung
Qubc

Mau:
6500EBG

AMGB500BG/

Cong suat: 5kVVA

Pang s dung cho céac
trang trai thudéc goi 36

Bui Van Ga va
ddng su (nghién
cadu va thuong
mai) hoac TATA
407 Rural
Technology
Action Group, T
Delhi

Coéng suat: 5 kKVA
May su dung disel

dugoc chuyén déi
sang chay KSH

Nhién liéu

100% KSH

100% KSH

Ludng nhién liéu
KSH/xang hoac
diesel

B6 phan cung
cap khi

Pa thiét ké va sur
dung bo ciap nhién
lidu dién tur

Str dung bo ché hoa khi
dien tur

01 van gidé co khi
két hop khoéa
duong 6ng tay

Tu diéu khién

Pa thiét ké va siur
dung tu BIOGAS-
ANALYSIS dé cai
thién van hanh

Trang bi tinh nang
chuyén ngudn tu
daong/khaéi dong tu dong

Khéng co

Muc do tiéu
thu khi sinh
hoc

Pat yéu cau:

0,8 m3/kWh

1,1 m3/kwh

Kha nang chay
lién tuc trong
thoi gian dai

Pat yéu cau:

11 h/ngay

=>10 h

Tudi tho Kinh
té

Khéng gidéil han
néu dam bao ché
dé bao duong va
bao tri

Khéng ro, chi c6é théng
sé bao hanh 1 nam




6.2.1 CAlI TIEN MAY PHAT DIEN CHAY KHI SINH HOC CS NHO

Hteu qud kinh té ciia phu’o’ng an dau tw may chuyén doi 5SkVA véi bo loc ap dung cho may phat gam Cong
sudt nhé cua GO6i thiau LCASP 26. Phwong dn cdi tao mdy phdt dién chay KSH cs nhé khéong khd thi vé hi¢u

qud kinh té.

Tham s6 va chi tiéu danh gia

Chi phi dau tw cai tao ban dau

Chi phi dau tw bé loc P26 cho may phat

Chi phi thay thé hat loc hang nam

Chi phi nhan céng van hanh bao dwéng

Kha nang céap tai téi wu

San lwong dién cung cap cho tai theo gio

S6 ngay chay may trong nam

S6 gi®» chay may trong ngay

San lwong dién do may chay mét nam (k4=k1*k2*k3)

Gia ban dién binh quan caa EVN theo hoa don trai bao gém VAT

Gia tri dién do may phat mang lai /nam (k6=k4*k5)

Gia dinh ty Ié chiét khau cta phwong an

NPV

Ty suat hoan von ndi bd IRR

Th&i gian thu héi vén

bvT

déng
déng
d/nam
Nam
kWh
kWh
ngay
h/ngay
kW

déng/kW

déng

%
déng

Tai thuc té
58.000.000
5.000.000
1.500.000
6.000.000
3,5
3
300
8
7.200

2.354

16.948.800

10,5
-6.167.615
8

6,7

Phwong an

Tai toi wu
58.000.000
5.000.000
1.500.000
6.000.000
3,5
3,5
300
8
8.400

2.354

19.773.600

10,5
10.822.915
14

5,1




6.2.2 CAI TIEN MAY PHAT PIEN CHAY KHI SINH HOC CS VUA

Thong sé ki thudt dong co quy mé vira va may doi ching

MPPD P26 MPP P26 May doi chiing so sanh
Gs. Bui Van Ga

Dong co 4JJ1-TC Airman-SDG 60 7H 1115

Kiéu dong co Diezel, 4 ky Diezel, 4 ky Diezel, 4 ky

Bé tri xy lanh Mot Hang Mot Hang Mbt hang

Piéu  khién voi | biéu khién dién | Diéu khién dién
phun
Piéu toc biéu khién dién | Diéu khién dién | Cg khi

Co khi

(kjr?I: cau phan phoi | Cam kép Cam don Cam don

Cong suat max/toc | 42 kW tai 2000 | 52 KW tai 2000
viph 22 KW tai 2200 v/ph




6.2.2 CAI TIEN MAY PHAT PIEN CHAY KHi SINH HOC CS VUA

Cac hoat
ddng cai tién
MPD tai
xuwéng,
phong thi
nghiém va
thwe dia

a1

e s



6.2.2 CAI TIEN MAY PHAT DIEN CHAY KHI SINH HOC CS VUA
Két qua Thir nghiém theo ddi va danh gia suw hoat dong ciia MPP KSH dwoc tién hanh lién tuc tai cac dia
diém thi nghiém.
> May dé dang khéi dong;
> MPD duy tri on dinh ¢ tan s6 50 Hz twong dwong toc d§ dong co ¢ 1500 vong/phit va dién ap dau dwoe
on dinh theo gia tri mong muodn trong dai 360- 400 V AC;

> Cong suat t6i da MPD KSH c6 thé dat dwoc 14 26 kW. Tai thoi diém do dac ghi nhian dwoe dong dién cuec

dai trén 1 pha | . .= 50 A. Twong dwong cong suat P= 26 kW.

max
> Kha niing dap ung tai dién thay doi dot ngot ciia MPD rat tot. CO thoi diem dong thir tai [én téi 15 KW
nhung MPP KSH van dap wng dwoc sau 2 nhip thay ddi tay ga trong khoang théi gian 5s.

Nhw vy cac thong sé van hanh ciia cong nghé phat dién KSH quy md vira di dat cac yéu cau ky thuat
dat ra:

Higu sudt chuyén doi dat 0,81 m3/kWh (yéu cau 0,83 m3/kWh)




6.2.2 CAI TIEN MAY PHAT PIEN CHAY KHI SINH HOC CS VUA
Hiéu qua kinh té cuia may phat diesel 45kVA Denyo chuyén doi sang st

dung KSH véi bo loc cia GOi thau LCASP 26

Tham sé va chi tiéu danh gia - Tai thye té Tai ti wu

déng 353.000.000 353.000.000

Tong chi phi dau tw may phéat chuyén déi ( a=b+c)

d/may 253.000.000 253.000.000

Chi phi dau tw may diesel ban dau

Chi phi chuyén déi va dau tw cac thiét bj cai tién d/bo 100.000.000 100.000.000

Chi phi dau tw bé loc P26 cho may phat dong 75.000.000 75.000.000

d/nam 12.000.000 16.000.000

Nam 24.000.000 24.000.000
kWh 26 26
Tai cung cép thwe té binh quan tai trai kWh 15 26
S6 ngay chay may trong nam ngay 300 300
S6 gi® chay may trong ngay h/ngay 12 12

k4 San lwong dién do may chay mét nam (k4=k1*k2*k3) kW 54.000 93.600

k5 Gia ban dién binh quan caa EVN theo héa don trai bao gom VAT dong/kW 2.354 2.354

k6 Gia tri dién do may phat mang lai /nam (k6=k4*Kk5) dong 127.116.000 220.334.400
' Giadinh ty lé chiét khau ctia phwong an % 10,5 10,5
NPV dong 120.042.033 656.670.433

" Ty suéat hoan vén néi bd IRR % 17% 41
" Th&i gian thu hdi vén nam 4,7 2,4




6.2.3 CAI TIEN MAY PHAT PIEN CHAY KHIi SINH HOC CS LON

Dong co’

Kiéu dong co’

B6 tri xy lanh- S6 xy lanh

Pwéong kinh x hanh trinh

(mm)

Kiéu buong dot

Borm cung cap

Piéu téc

Co cau phan phoi khi

Coéng suat max/toc dd

MPD P26

100 kVA

Diezel, 4 ky

M6t Hang-6 xy lanh

125X105

Budng chay théng nhat

DENSO Supply Pump

Co

Cam don

102 kW tai 2500 v/ph

MPD P26

150 kVA

Diezel, 4 ky

M6t Hang-6 xy lanh

127X106

Budng chay théng nhat

DENSO Supply Pump
Co

Cam don

150 kW tai 1800 v/ph

May déi chirng so sanh

Gs. Bui Van Ga

250 kVA

Diezel, 4 ky

Mot hang

116x105

Budng chay théng nhat

Bom CE
Co

Cam don

187 kW tai 2000 v/ph

2




6.2.2 CAI TIEN MAY PHAT DIEN CHAY KHI SINH HOC CS LON
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Cac hoat
ddng cai tién
MPD tai
xuwéng,
phong thi
nghiém va
thwe dia



6.2.2 CAI TIEN MAY PHAT DIEN CHAY KHIi SINH HOC CS LON

Két qua cai tién may 100Kva :

+ MPD KSH hoat ddng 6n dinh & cac ché dd kh&i dong, khdng tai va mang tai;

+ Kha nang van hanh twong déi dé dang:

+ MPD c6 kha ndng dap &ng tai dién thay doi rat tot. MPD c6 thé ganh toan bd lwong

tai dién cla trang trai chi véi mét thao tac dong cat;

+ Csuat phat dién ciia MPD KSH dang hoat dong hién tai trung binh la 57 kWh;

+ C6 kha nang mang tai tot véi toan bod lwong tai dién cla trang trai. Hé sd chuyén doi

trung binh dat 0,76 m3/kWh.

Két qua MPD 150 kVA sau cai hoan cé thé duy tri hoat dong tot & ché do tai trung

binh khoang 65 kWh. Pap rng dwoc toan bd lwong tai dién cua trang trai. Hiéu

suat chuyén déi trung binh l1a 0,79 m3/kWh dat chi tiéu de ra.

Nhw vay cac thong so6 van hanh cua cong nghé phat dién KSH quy mé Ié&n da dat

cac yéu cau ky thuat dat ra:

Hiéu suat chuyén doéi dat 0,76-0,79 m3/kWh (yéu cau 0,83 m3/kWh)

Th gian chay may: 14 h/ngay véi thir nghiém chay dai (yéu cau >10h)
Ve y SR ‘

f 3 :
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_ Téng chi phi dau tw may phat chuyén d6i ( a=b+c)
- Chi phi dau tw may diesel ban dau

Chi phi chuyén déi va dau tw cac thiét bj cai tién
- Chi phi dau tw bé loc P26 cho may phat
- Chi phi thay thé hat loc hang nam

.

Chi phi nhan céng van hanh bao dwéng

" | Khaning cép tai téi wu cia may sau chuyén déi

Tai cung cap thwe té binh quan tai trai

Thé&i gian chay dw tinh

S6 gior chay may trong ngay

San lwong dién do may chay mét nam (k4=k1*k2*k3)

k5 Gia ban dién binh quan cta EVN theo héa don trai bao gém VAT

k6 Gia tri dién do may phat mang lai /nam (k6=k4*k5)
' Giadinh ty 1é chiét khau cua phwong an
NPV

" Ty suéathoan vén néi bé IRR
B Thei aian thi hdi van

Tham sé va chi tiéu danh gia DVT

dong
dong
dong
dong
d/nam
Nam

kWh
kWh
ngay
h/ngay
kw

dong/kW

dong
%
dong
%

1%

nams

dung KSH véi bé loc ciia GOi thau LCASP26

Tai thuc té

580.000.000
400.000.000
180.000.000
75.000.000
18.000.000

30.000.000

75

48

300

10
144.000

2354

338.976.000
10,5
1.095.154.513

43%
22

6.2.2 CAlI TIEN MAY PHAT DIEN CHAY KHi SINH HOC CS LON
Hiéu qud kinh té ciia may phat diesel 150kVA Denyo chuyén doi sang sir

Tai toi wu

580.000.000
400.000.000
180.000.000
75.000.000
28.000.000

30.000.000

75

75

300

10
225.000

2.354

529.650.000
10,5
2.181.867.563

72%
14





Du toan san pham danh gia hieu qua (P26).xlsx
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O Cai tao, hiéu chinh, lap dat MPD cho quy mé vira va Ién


Du toan san pham danh gia hieu qua (P26).xlsx
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HE THONG QUAN LY TU PONG L.O.T
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Thir Nam, ngay 10 thang 10 - 16:05 Thong bao! May phat ThiBa, ngay 08 thang 10+ 1327 Thong hao! May phat
Thong bao! Mayphat o o0 aneTorO7E HEE Sy Thong bao! May phat dien: Chay,
dien: Chay. Thong bao! May phat dien: Dung. Thoi gian
dien: Dung. Thoi gian Thir Nam, ngay 10 thang 10 - 02:19  chay: 6g25ph Ngay hom qua » 16:52

o , , chay: 4g37ph
Thur Nam, ngay 10 thang 10 « 22:38

T!'!ong bao! MaY phat Thi Ba, ngay 08 thang 10 « 14:38 Thong bao! May pha't
Thong bao! May phat Chi Nhat, ngay 06 thang 10 - 10:27  dien: Dung. Thoi gian dien: Dung. Thoi gian
dien: Dung. Thoi gian chay: 11g56ph Thong bao! May phat ' chay: 6g16ph
e chay: 6g21ph Thong bao! May phat dien: Chay.
dien: Chay.
Tha Nam, ngay 10 thang 10 » 07:29 01:25
Chui Nhat, ngay 13 thang 10 « 07:07 it B, sy 08 theing 10 - 14:07 Thu Ba, ngay 08 thang 10 - 23:25
' o Thong bao! May phat Thong bao! May phat
Thong bao! May phat Thon Bao! May shit dien: %hay P Ming dactMayphas | | gy gChay. o
dien: Chay. (ONg. Aty R S dien: Dung. Thoi gian
dien: Chay. chay: 8933ph
o Thir Nam, ngay 10 thang 10 + 10:53 07:1
TherBayse 207 Thit Tu, ngay 09 thang 10 « 02:05 o ’ . _ _
I h Thu Tu, ngay 09 thang 10 = 07:31 Thong Baol May phat
Thong bao! May phat Thong bao! May phat Thong bao! MaY piat e Thet i
dien: Dung. Thoi gian dien: Dung. Thoi gian dien: Dung. Thoi gian Thong bao! May phat dien: Dung. Thoi gian

S hay: 6g2ph chay: 11g38ph chay: 3g18ph dien: Chay. | (ghay: Agach




HE THONG QUAN LY TU PONG L.O.T
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Thi Bay, ngay 05 thang 10 « 20:23 Thu Tu, ngay 09 thang 10 = 19:( 1ong bao! May phat
Chi Nhat, ngay 22 thang 9 » 10:07 Thong bao! May phat an: Chay.
PSRN, Thong bao! May phat Thong bao! May phat dien: Dung. Thoi gian .
Thong bao! May phat - dien: Chay. dien: Dung. Thoi gian e chay: 3g5ph
dien: Dung. Thoi gian chay: 11g10ph Nam, ngay 10 thang 10 « 02:19
e chay: 1g44ph Chil Nhat. nas : ; siienn :
at, ngay 06 thang 10 » 00:28 Chu Nhat, ngay 22 thang 9 » 06:52
Thir Nam, ngay 10 thang 10 + 05 101.19 bao! MaY p!-'at
Thong bao! May phat Thong bao! May phat Thong bao! May phat en: Dung. Thoi gian
dien: Chay. dien: Dung. Thoi gian Thong bao! May phat dien: Chay. lay: 11g56ph
chay: 3g58ph dien: Chay.
Chu Nhat, ngay 22 thang 2 + 12:34 Chu Nhat, ngay 22 thang 9 « 12:21  Nam, ngay 10 thang 10 » 07:29
Chti Nhat, ngay 06 thang 10 » 06:32  Thir Nam, ngay 10 thang 10 » 12
Thong bao! May phat Thong bao! May phat 1ong bao! May phat
dien: Dung. Thoi gian Thong bao! May phat Thong bao! Ma){ phat dien: Dung. Thoi gian i %hay. Yp
e chay: 2g17ph - dien: Chay. dien: Dung. Thoi gian e chay: 5g20ph
chay: 6g9ph
Chi Nhat, ngay 06 thang 10 - 00:06 Chti Nhat, ngay 06 thang 10 » 12:43 THir Bay, nigay 06 thang 10/ 1aisy o198y 10 thang 10/+10:33
Thar Nam, ngay 10 thang 10 + 16
Thong bao! May phat Thong bao! May phat Thong bao! May phat 1ong bao! May phat
dien: Dung. Thoi gian dien: Dung. Thoi gian Thong bao! May phat dien: Dung. Thoi gian en: Dung. Thoi gian

2__chay: 9g10ph - chay: 5g59ph dien: Chay. B chay: 4g9ph )ay: 3g18ph
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May.bacgiang

MAY PHAT DUNG!

Thoi gian chay: 4g57ph.
Nhiet do: 38.0do C.

Do am: 36.2 %.

Cam bien H2S: OFF.
Cam bien ap suat: OFF.

37 Th 7 18 thg

EGREEN TECHNOLOGY.,JSC.

May phat chay.

Nhiet do: 16.0 do C.

Do am: 88.8 %.

Nong do H2S: 1.3 Ppm.
Cam bien ap suat: OFF.

EGREEN TECHNOLOGY.,JSC.

MAY PHAT DUNG!

Thoi gian chay: 0g42ph.
Nhiet do: 27.0 do C.

Do am: 47.3 %.

Cam bien H2S: OFF.
Cam bien ap suat: OFF.

May.bacgiang >

71, Th4,8thg

EGREEN TECHNOLOGY.,JSC.

May phat chay.

Nhiet do: 23.0 do C.
Do am: 79.9 %.

Nong do H2S: 1.7 Ppm.
Cam bien ap suat: OFF.

237, Th4, 8 thg

EGREEN TECHNOLOGY.,JSC.

MAY PHAT DUNG!

Thoi gian chay: 4g57ph.
Nhiet do: 38.0 do C.

Do am: 36.2 %.

Cam bien H2S: OFF.
Cam bien ap suat: OFF.

0:37. Th 7, 18 thg 1

EGREEN TECHNOLOGY.,JSC.

May phat chay.
Nhiet do: 16.0 do C.

MNA Aama: QQ O O/

May. bacgiang

2, Th3, 7thg

EGREEN TECHNOLOGY.,JSC.

May phat chay.

Nhiet do: 27.0 do C.

Do am: 66.7 %.

Nong do H2S: 1.7 Ppm.
Cam bien ap suat: OFF.

EGREEN TECHNOLOGY.,JSC.

MAY PHAT DUNG!

Thoi gian chay: 2g13ph.
Nhiet do: 36.0 do C.

Do am: 43.4 %.

Cam bien H2S: OFF.
Cam bien ap suat: OFF.

1717, Th 4, 8 thg 1

EGREEN TECHNOLOGY.,JSC.

May phat chay.

Nhiet do: 23.0 do C.
N am- 794 %

May.bacgiang

D7:48, Th 3, 7thg1
EGREEN TECHNOLOGY.,JSC.
May phat chay.
Nhiet do: 23.0 do C.
Do am: 79.0 %.
Nong do H2S: 1.6 Ppm.
Cam bien ap suat: OFF.

11133, Th 3, 7 tha

EGREEN TECHNOLOGY.,JSC.
MAY PHAT DUNG!

Thoi gian chay: 3g38ph.
Nhiet do: 31.0 do C.

Do am: 53.2 %.

Cam bien H2S: OFF.

Cam bien ap suat: OFF,

165:42. Th 3, 7thg 1

EGREEN TECHNOLOGY.,JSC.
May phat chay.
Nhiet do: 27.0 do C.

O A) (O A ) ' O 8o
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6.2.2 KET LUAN CAI TIEN MAY PHAT PIEN CHAY KHi SINH HOC

7.1.1 MPP KSH céng suat nho

Hiéu suat chuyén déi dat 0,78 m3 /kWh (yéu cau 0,83 m3/kWh)

Thoi gian chay may: 14 h/ngay (dat yéu cau >10h) tuy nhién vé hiéu qua kinh té chwa kha thi.

7.1.2 MPD KSH céng suat vira

Hiéu suat chuyén dbi dat 0,81 m3/kWh (yéu cau 0,83 m3/kWh)

Thoi gian chay may: 18 h/ngay (dat yéu cau >10h)

Thoéng qua viéc ap dung cac cong nghé dwoc lwa chon, nhom tw van d3 cai tao thanh cong 02 may dién
cli cdng suat vira (45 kVA va 60 kVA) chay dau diezel sang chay hoan toan bang 100% KSH, déng thoi
cling ché tao bd cap nhién liéu tw ddng AFR/FI va bo diéu khién BIOGAS-ANALYSIS dé cai tién hiéu qua
van hanh cua may.

Cac chi phan tich mé hinh kinh té va thuc té dat hiéu qua.

7.1.3 MPP KSH céng suat Ié&n

Hiéu suat chuyén dbi dat 0,7-0,79 m3/kWh (yéu cau 0,83 m3/kWh)

Thoi gian chay may: 14 h/ngay véi thir nghiém chay dai (yéu cau >10h)

O MPPD cdng suat cang I&n (chay diesel) sau chuyén déi sang chay 100% KSH, ty I& chuyén d6i kWh/ m3
cang cé xu hwéng dwoc cai thién (Ién nhat 1a 1,78 kWwh/ma3 tai gia tri do tire thoi, twong dwong moi m3 khi
san sinh 1,78 kWh dién), tai cap cap cong suat Ién nay, hiéu suat phat dién da vwot chi tiéu dé ra vé hiéu
suat chuyén db6i cia MPD KSH (dw kién 1-1,2 kWh/ m3 KSH).




6.2.2 KET LUAN CAI TIEN MAY PHAT PIEN CHAY KHi SINH HOC

Pé xuat tien bo ky thuat
Céng nghé chuyén déi may phat dién qui mé trung binh (45-60 kVA) da thé
hién tinh bén virng, 6n dinh va mang lai hiéu qua kinh té ré rét. Do do x&ng
dang dwoc dé xuat trinh 1&n cac cap co6 tham quyén dé céng nhan tién bd
Ky thuat.

Céng nghé chuyén déi may phat dién qui mé Ién (100- 150 kVA) da thé
hién tinh bén virng, 6n dinh va mang lai hiéu qua kinh té ré rét. Pong thoi
loai may dién KSH ¢ céng suat twong tw thworng nhap khau voi gia rat
dat, trong khi hau hét cac trang trai déu cé san may dién ci rat it dung (chi
dé phong khi mat dién lwdi), nhwng nguén KSH & céc trang trai nay dang
dw thira va thworng phat thai vao khi quyén. Do d6 céng nghé nay cling
xtrng dang dwoc dé xuat trinh 1&én cac cap c6 thdm quyén dé cong nhan
tien bo ky thuat.

e
|}
5




6.3. NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC SAN CO NHAM
LOAI BO KHi H,S VA HOI NUO'C CO TRONG KSH

*Két qué khao sat cho thay:

*V/at liéu loc KSH loai bd H,S trén thi trwdng Viét Nam chat lwong chwa tot va thiéu
thdng tin vé ky thuat, tudi tho.

*Cac bd loc KSH ndng hdé da dang nhwng chat lwong thap va thiéu cac thdng tin ky
thuat nhw tudi tho, hwdng dan st dung, ngudi stv dung kho tiép can.

*Chuwa c6 bd loc KSH cho MPD dworc thiét ké véi thdng tin ré rang va thiéu su
chuan héa dé cé kha nang thwong mai nhan réng. Cac bd loc KSH nhap khau tur
nwédc ngoai hay Trung Qudc gid thanh con cao so v&i cac trang trai chan nudi
muon st dung mé hinh MPD.

*Chuwa phat trién dwoc tho ky thuat hay cong ty dwa ra dwoc mot phwong thire hay




Thap loc H,S
Sé lvong
Vat liéu vé thap composite

Duwong kinh

Chiéu cao

Thé tich thap

Chiéu day sai s6 0,5mm
Vat liéu hat loc

Khéi lwong hat loc

Kha nang hoan nguyén
Thap loc nuéc

Sé lvong

Vat liéu vo thap

BPwdng kinh

Chiéu cao

Téng thé tich

Chiéu day sai sb 0,5mm
Khéi lwong

Bay nudc (*)

Bom tang ap bién tan 1,1kW (*)

Kich c& dau vao ra cta thap

Lwu lweng khi
Chi phi

Chi phi san xuét/ nhap khau hé thdng loc

Gia ban dw kién

Gia thanh hat loc nghién ctru/nhap khau

Cai

m3/ thap
mm

kg/thap
Lan

Cai

kg/thap
cm

m3/h
ddng/ bd

d/kg

Nho
AM-DLP

1
Nhwa déo

Dai x rong: 0,45x0,13
0,65
0,03
2,00
6 xit sat
6kg
2

Khéng co thap riéng
Khdng co thap riéng

Khoéng co

21
2-5

2.500.000
2.500.000

25.000

Vira
KDCL-1/50

1
Thép

0,5
1,88
0,37

O xit sat

150

2

Khéng c6 thap loc nwéce
riéng
1,1kW NSR50-50A

50
30-60

169.200.000
25.000

Lén
KDCL-2/50

2
Thép

0,5
1,88
0,37

O xit sat

150

2

Khéng co thap loc
nwoc riéng

1,1kW NSR50-50A

60
30-60

169.200.000
25.000

vuong

1
Nhwa
Dai x réng :
0,19x0,1

0,35
0,0200

O xit sat
1,2

1
Khoéng co

Khoéng co
Khoéng co6

Khoéng co

10
1

200.000
25.000



6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC QUY MO NONG HO

B6 loc nbng hd phién
ban thir nghiém dwoc
san xuéat bang 6ng
PVC90 C2, dai 340mm,
hai dau co cut thu vé
ong 10mm trong co lwoi
chira vat liéu, chtra 1kg
vat liéu loc P26 bén
trong. Vat liéu loc la 6 xit
sat bién tinh trén nén
bentonite v&i tbng khéi
lwong la 1,5kg.

DAC TINH KV THUAT CUA SAN PHAM
1. Oug droc ché tao bing nhya dang khudn Aic hose khudn thai
2 D¢ diy thimh éng 1d 1, 5mm
3 Mét & dic sdn 1, mdt dam ren vin thao ra ldp vio linh déag
4 Dan éng ©10 dang M chudt 8¢ kit ndé diy din mém

BANVE THIET KE LOI LOC

BAN VE 3D




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC QUY MO NONG HO

" £ bz K i Théng sé thiét ké bé loc P26 diung cho MPP KSH céng sudt nhé so véi bé loc doi
Thong so thiét ké so voi chiing

loc dbi chirng clia Trung
QUéC Thong sé Pon vi tinh P26 ho gia dinh

Loc KSH quy m6é néng
ho
Loc vudng Trung Qudc

Thap loai bé H2S
Sé luong Al 1 1

Vat liéu vo thap PVC Nhua
Puong kinh 0,06 Dai x rong : 0,19x0,1
Chiéu cao 0,6 0,35

Tbng thé tich 0,0017 0,0200

Vit liéu hat loc Bentonite bién tinh 6 xit st

Khdi luong hat loc 1,5 1,2

Kha nang hoan nguyén 3 1

Bay nuwéc (*) Khoéng cé

Bom ting ap bién tan 1,1kW (*) Khéng c6

Kich c& dau vao ra caa thap 21

Luu lwong khi téi da 2
Tubi tho hat loc
Thoi gian str dung lan dau vat liéu loc




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPDP NHO

Puoc thiét ké bang vat
lieu composite v&i do
bén cao, dwdng kinh
200mm va chiéu cao
800mm, d6 day 4mm.
Co6 clra quan sat vat liéu
va |6i thay thé hoan
nguyén vat liéu bén
trong bang ren. Bo loc
duwoc thiét ké chira 12
kg vat lidu. Ong dan khi
vao co duong kinh
27cm.




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPB NHO

Théng so6 i
thiét ké bo |12
loc P26 dung
cho MPD |12
KSH cong |16
sudt nhé so

voi bo loc doi
chung

Thap loai bé H,S
Sé lwvong

Vat liéu vo thap
Puwdng kinh

Chiéu cao

Téng thé tich

Vat liéu hat loc

Khéi lwong hat loc

Kha nang hoan nguyén

Bay nuwoc (*)

Bom tang ap bién tan 1,1kW (¥)

Kich c& dau vao ra cta thap

Lwu lwong khi tbi da

Tudi tho hat loc

Thoi gian st dung lan dau vat liéu loc
Téng thei gian str dung hoan nguyén

Cai

1
Composite

0,2

0,8
0,04
Bentonite bién tinh
12
3
Co

5na s e Loc P26 ___Doichirng |

1
Nhwa déo
dai x réng:
0,45x0,13

0,65
0,03

6 xit sat
6kg

2
Khéng co6

Khoéng co

Khoéng co
2-5

2500
3000




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

L Mt 190 hat ion

B6 loc KSH str dung cho MPD m—
cong suat vira va Ion sé dwoc - A
thiét ké dwdi dang céc thap == SRy
chire nang: Thap loc nwéc

bang silica gel; thap loai bé.

Vé chira vat liéu loc KSH dwoc g | —Fmmam
lam tir vat liéu composite, bo : R e
loc nhe, giam gia thanh va

khéng bi &an moén béi cac chat

co tinh a xit nhw H,S. Bo loc

KSH dworc thiét ké co clra

tham mau cua vat liéu loc.

Thuan tién trong lap dat, van

chuyén va dé dang thay thé

hoan nguyén vat liéu loc khi

ctra thay thé dwoc thiét ké

bang ren van. Puéng kinh

thap loc 1a 500mm. Chiéu cao

1800mm va do day la 6mm.




6.3.1 NGHIEN CUU cAl TIEN CONG NGHE LOC KHi SINH HOC CHO MPD VUA VA LON

Thoéng so thiét ké b loc P26 dUng cho MPD KSH céng sudt vira va lon so véi bé loc déi chirng

2 I T S [T

"l Thép loai b H,S
Sé lwong

Vat liéu vé thap
Puong kinh

Chiéu cao

Thé tich thap

Vat liéu hat loc
| Khéi lwong hat loc
" Kha nang hoan nguyén
Thap loc nwéc

S lwong

Vat liéu vé thap
Puwong kinh

Chiéu cao

Tong thé tich

V4t liéu st dung
" Khéilwong

Bay nwéc (*)

Bom tang &p bién tan 1,1kW (*)
Kich c& dau vao ra cta thap

5 Lwu lwong khi téi da
Tudi tho hat loc

S =
ﬂ- ThNt Alan oy Aiima 1An AA vvAF AL A~

Cai

m
m
m?/thap

kg/thap
Lan

Cai

3 3

kg/thap

cm
m3/h

1
Composite
0,5
1,8
0,35
Bentonite bién tinh
150
3

1
Composite
0,5
1,8
0,35
Silica Gel
50
Co

Veratti GB-750S

60
45

1NN

Bo Ioc cho MPD KSH vira Bo loc cho MPD KSH Ié&n

KDLC -1/50 P26 KDCL-2/50
1 2 2
Thép Composite Theép
0,5 0,5 0,5
1,88 1,8 1,88
0,37 0,35 0,37
O xit sét Bentonite bién tinh O xit sat
150 150 150
2 3 2

1
Composite
0,5
1,8
0,35

Khong c6 thap loc Silica Gel
nwoc riéng 70
Co
. 1,1KW NSR50-
1,1kW NSR50-50a "erati GB-1100S 50A
50 78 50
30-60 70 30-60

Khoéng c6 thap
loc nuwéc rieng

1NN 1NN 1NN
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6.3. NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC SAN CO NHAM
LOAI BO KHi H,S VA HOI NUO'C CO TRONG KSH

Péanh gia hiéu sudt va tuoi tho ciia 03 mau vt liéu loc P26

Ngay

Mau loc

5/6/2018

12/6/2018

2/7/2018

Khoi lwong
loc (kg)

Khdi lwong
khi str dung
(m°)

Nong dé H.S

Nhiét do (Ppm)

Trwdc
26-33°C 1400
1400
1400
27-37°C 1800
1800
1800
29-38°C 1800
1800
1800

Sau
400

Ngweoi do




6.3. NGHIEN ClPU CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPD

Két qua thwc té, nhdm nghién clru chon mau vat liéu 03 s
& mrc 102 m3 KSH qua mau ma van dat kha nang loai R :
bé H,S tir 1800 ppm vé 170 ppm. Chon lam méau vat , \
liéu P26 dé kiém tra so sanh véi cac loai vat liéu cha i |
cac bd loc dwoe thwong mai trén thj trwedng va voi vat i
liéu dbi chirng, ché tao cac bd loc ndng hd va ché tao kX
cac bd loc KSH stir dung cho MPD.Mau b6 loc 3 la méu N
vat liéu duwoc san xuét trén nén vat liéu bentonite hoat A\x ¢
héa 6 xit sét duoc mé ta theo quy trinh sén xuét trén “ |
dat chat lirong tét nhat vé kha néng loai bé H,S ciing

nhw khéi ltong KSH ¢6 kha ndng xt ly duwoc chon lam

vat liéu so sanh danh gia v&i céc vat liéu déi ching

)\




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPDP NHO

KET QU% KHAO SAT KHA NANG LOAI BO H2S
CUA BO LQC BOI CHUNG AM-DPL TRUNG QUOC

6000
5000
4000

3000
2000
1000 I l I
. 2" .
' '-:':-. N 1} {_,
< S

¢ '-} 04&
.\~z~‘* X
Q“Q‘

m Nong do H2S(ppm)  mNéng dé H2S(ppm)




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPDP NHO

Phiéu ghi theo déi dit liéu do loc KSH P26 va loc doi chitng song song AM-DPL

Sé6 Pién

Nong dé H2S(ppm) | CH4(%) CO2(%) Tia
ieu

Ngay Loai loc Thu
kw/h

09/04/2019

26/4/2019

15/5/2019

12/6/2019







6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPDP NHO

Qua 4 thang tién hanh th&r nghiém va khao sat doi véi cac bd loc KSH
cho may phat cong suat quy mé nhd nhém nghién ctru phat hién sau:

. Viéc loai bd hoi nwée trong KSH cung cap cho cac MPD KSH &
cdng suat quy md nho cla cac cdng nghé hién cé khdng dwoc chu y, khi
thiét ké dwdng Ong ciling thiéu cac diém bay nwéc va khéng cé thap chire
nang loai bo hoi nwéc.

. Viéc kiém soat nong dé H2S dau ra cho cac MPD c& nhd con thiéu
chat ché khi 70% cac mau khao sat vwot ngwérng 200 ppm.

. Bd loc KSH P26 cho MPD cdng suat & quy mé nhd co chat lwong
loai bd H2S ban dau rat tot va lwu lwong hoan toan phu hop.

. Cac MPD KSH & cong suat nhd cé hiéu qua kinh té khéng cao, va
kno thwong mai héa nhan rong mo hinh.
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6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

S6 liéu do cua thir nghiém loc vira va I6m khi dot KSH

S6 doc trén dong .
hé do lwu lwong : N6ng dé H,S (ppm) CH, (%) CO, (%) H,O (%)

Trwdce Sau Trwéce Sau Trwdce Trwde Truwdc Sau

71,43 3024 : 63,56 28,00 28,00 91,19 18,58
66,1 3061 : 63,30 28,15 28,15 91,05 18,20

63,19 3102 62,41 63,32 28,37 28,37 91,30 18,60




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU'A VA LON

Sor do bo tri thi nghiém danh gia loc KSH P26 véi MPP cong sudt quy mé viea va quy
mo lon

: Van dong, mo (4) : Piém trich do thanh phan KSH (H.S,
CHa, CO2 va hoi nudc)

: May thoi AERATOR GB- (5) : May phat chuyén doi diesel sang 100

370 KSH

: Bong hd do luu luong (6)

: Tai ciia chudng nudi




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

Ngay

02/01

02/01

02/01

19/1

N6ng d6 H,S (ppm)

CH, (%)

diesel sang 100%

)
T

Za
.-l ( '
n

CO, (%)

H,O (%)

Ngwei do




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

So sanh hidu qud loc cua bé loc Viét Nam (P26) va bé loc Trung Quéc

Bo loc

DVT

P26

Po6i chang

Chéch léch

Bo6 loc nGng ho

Loc vuong
dong ho
Trung
Qudc

S6 m3 KSH xir ly vai
néong d6 H2S < 2000
ppm.

m3/cai

250

Vat liéu loc

m3/kg

340

Bo loc may phat dién
quy mo nho

m3/ hé théng

4000

Bo loc MPD quy moé
vua

m3/ hé théng

50.000

B6 loc MPD quy mo
vua

m3/ hé thong

100.000
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30, Him Ma

Thong bao! May phat diern:
Durg. Thoi gian chay: 5915ph

Thong bao! May ohat dien;
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 4g22ph
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Thong bao! May phat dien:
Chay.
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Thong Dao' May phat dien:
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Theng bac! May phat dien:
Dung. Thoi gian chay: 3g2ph
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Theng bao! May phat dien;
Chay.

250, Hom kly

Theng bae! May phat dien:
Dung. Thoi gian chay: Sg15ph

Thong bac! May phat dien:
Chay.
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Theng bac! May phat dien;
Dung. Thoi gian chay: 4922ph
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Thong baol May phat dien;
Duny, Thot gian chay: 1935ph

T Tho tiay

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Ther gian chay: GgBph

Thong bso! May phat dien;
Chay.

Thong bao! May phat dien:
Dung. Thes gian chay: 3g48ph
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Thong baol May phat dien:
Cung. Thed gian chay: 4932ph
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Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thes gian chay: Og12ph

U 100 By

Thong bao! May phat dien;
Chay.

Thong bao! May phat dien:
Dung. Thei gian chay: OgOph

Thong bao! May phat dien:
Chay.
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© @
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Theng bac! MAY PHAT DUNG.

Thei gian chay: 1g32ph.
Nhiet do; 32.0 do C.

Do arm: 475 %,

MNong do H28: -125.3 Ppm.
Apsuat -2.5 KPa.

e M

Theng bao! May phat chay.
Mhiet do: 21.0do C,

Do am: 50.7 %.

Nong do H2S: 0.9 Ppm.
Ap suat: -0.0 KPa.

L Thd i

Theng baoc! MAY PHAT DUNG,

Thei gian chay: 1923ph,
Nhiet do: 370 do C.,

Do am: 355 %.

Nong do H285: -1251 Pormn.
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Thong bao! May phat chay.
Nhiet do: 28,0 do C.

Do am: 61.4 %.

Neng do H2S: 0.6 Ppm.

Ap suat; -2.5 KPa.

Thorg bao! MAY PHAT DUNG.

Thoi gian chay: 0g17ph.
Nhiet do: 340 do C.

Do am: 45.2 %,

Nong do H2S: -125.3 Ppm.
Ap suat: -2.5 KPa.

Thong bao! May phat chay.
Nhiet do: 25.0 do C.

Do ari: 68.0 %.

Nong do H2S: 0.7 Ppm.

Ap sust: -2.5 KPa.

G-
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Thong bao! May phat chay.
Nhiset do: 27.0de C.

Do am: 62.8 %.

Neng o H25: 0.8 Ppim,

Ap suat: 0.0 KPa.

Thong bao! MAY PHAT DUNG,
Thoi gian chay: 3g0ph.

Nhiet do: 380 do C.

Do am: 36.4 %,

Nong do H2S: -125.2 Ppm.

Ap suat: 0.1 KPa,

12N T T

Thong bao! May phat chay.
Nhiet do: 28.0 do C.

Do am: 55.2 %.

Nong do H2S: 0.6 Pom.

Ap suat: -0.0 KPa.

(O WA

s

Py Cheoaspity o

Thong bao! May phat chay.
Nhiet do: 25.0 do C.

Do anx 716 %.

Nong do H2S: 0.5 Ppm.
Ap suat: 0.0 KPa.

Thong bao! MAY PHAT DUNG.
Thol gian chay: 3g5ph.

Nhiet do: 31.0 do C.

Do am: 45.8 %.

Nong do H25: -125.2 Ppm,
Ap suat: -0.0 KPa.

14 Thi 255z

Thong bao! May phat chay,
Nhiet do: 28.0do C.

Do anx 54.7 %,

Nong do H2S: 0.6 Ppm.
Ap suat: -0.0 KPa,

Thi, 29tz

Thong bao! MAY PHAT DUNG,

Lo A

o

Povy Chaoozpty o
ML 2etip2

Thong bao! MAY PHAT DUNG.
Thoi gran chay: ag21ph.

Nhiet do: 31.0 da C.

Do anx 46.0 %.

Nong do H2S: ~124.9 Ppm.

Ap suat: 0.1KPa.

1 ThE 2aimy2

Thong bao! May phat chay.
Nhiet do: 27.0 do C.

Do ame 55,3 %.

Nong do H2S5: 1.0 Ppm.

Ap suat: -0.0 KPa,

Thong bao! MAY PHAT DUNG.
Thoi gian chay: 0g22ph.

Nhiet do: 29.0 do C.

Do am: 49.9 %.

Nong do H2S:. -125.0 Ppm.
Ap suat: 0.0 KPa.

L0 A

Macphvonndy

WS CN, 25 00g %

Thong bao! MAY PHAT DUNG,
Thoi gian chay: 2g6ph.

Nhiet do: 28.0 do C.

Do am: 51.8 %

Mong do H2S: -125.3 Ppm.

Ap suat: 0.0 KPa.

g IR A g2

Thong bao! May phat chay.
Nhiet do: 28.0 do C.

Do am: 52,6 %

Neng do H2S: 0.7 Ppm.

Ap suat: 0.0 KPa.

Ih,2ahp2

BXInnovation., JSC!
Nhiet do: 360do C.
Do am: 35.3 %.

Nong do H2S: 1.2 Ppm.
Ap sust: 0.0 KPa.

(O W2

Thong bac! May phat chay.
Nhiet do: 23.0 do C.

Do am: B8.7 %.

MNong do H2S: 0.4 Ppm.
Ap suat: 0.0 KPa.,

T ON 22T

Thong bac! MAY PHAT DUNG.
Thoi gian chay: 3g59ph.

Nhiet do: 35.0 do C.

Do am: 36.5 %.

Neng do H2S: -125.2 Ppm.

Ap suat: 0.1 KPa,

&N, 281ng 2

Thong bao?! May phat chay.
Nhist do: 26.0cda C.

Do am: 575 %.

Neryg do HZS: 0.6 Pom.

Ap suat; -0.0 KPa,

(O 4 ]

Thong bao! MAY PHAT DUNG.
Thaoi gian chay: 4955ph.

Nhiet do: 310 do C,

Do am: 45.2 %.

Nong do H2S: -125.3 Ppm.

Ap suat: 0.1 KPa.

32 v A

Thong bac! May phat chay.
MNhist do: 24.0cdo C.

Do am: B7.0 %.

Nong do HZS: 0.4 Ppm.
Ap suat; 0.0 KPa.

A Th L 224hg 2

Thong bac! MAY PHAT DUNG.
Thoi gian chay: 19Zph,

Nhiet do: 350 de C.

Do am: 38.9%.

Nong do H2S: -125.3 Ppm.
Apsuat; -0.1 KPa,

& O




Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thei gian chay: 0gOph

2 Thi Nikrs

ull viroPone 08:35

Thong bao! May phat dien:
Dung. Thei gian chay: 3iph

67 T2 2

Thong baol May phat dien:
Chay.

™3 WihaZ

Thong bao! May phat dien:
Dung. Thei gian chay: 8g42oh

A2 Tha 1tha?

Thong bao! May phat dien:
Chay.

( ™ brn

Thong bao! May phat dien:
Cung. Thei gian chay: Sgd8ph

Thi Yarmqg 2

© <

Ga%4 ubl ViroPrane

«ofl ¥inafrone = 08:35 537 M b Vinafrone 08:35
® @ © ©Q
Mvp¥asTan o Mrp¥n=Tan
b Thong baol May phat dien:
Thong bao! May phat dien: Chay.
Dung. Thoi gian chay: 8g37ph
J | L i i
-l Thong bao! May phat dien:
Thong bao! May phat dien: Dung. Thoi gian chay: 7g43ph
Chay.
NS, TR ntng D
i Thong bao! May phat dien:
Thong bao! May phat dien: Chay.
Dung. Thoi glan chay: 2g230h
T2 Tha, 36 thad

Thong bao! May phat dien:
Dung. Thoi gian chay: 1gdph

1ED T T

Thong bao! May phat dien:
Chay.

0835

© @ © @
MavNa="3n MavNa="an
L Th 2 W ha?

I3, G, 18 i 2

Thong bao! May phat dgien:
Chay.

L5 GRS Wy 2

Thong bao! May phat dien:
Dung. Thed glan chay: 1g22ph

N, Wty 2

Thong bao! May phat dien:
Chay.

UAD TR T8 ey X

Thong bao! May phat dien;
Dung. The: glan chay: 6g20ph

N L PR HT

Thong bao! May phat dien:
Chay.

ThE 1 hp2

cEm @

S35 ol inabrone T

{®

0835

@

Mg Vn=Tan -
Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung, Thoi gian chay: 0g38ph

D In2.2ahp 2

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thol gian chay: 3928ph

A Thi irg 3

Thong bao! May phat dien:
Chay,

Thong bao! May phat dien:

Theng bac? May phat dien:
Dung. Thoi gian chay: 4933ph

WL ThY neeg 3

Theng bao! May phat dien:
Chay.

233, TSy 2

Theng bao! May phat dien;
Dung. Thoi gian chay: 4g22ph

TR, 15 thy 2

Theng bae! May phat dien:
Chay.

Theng bao! May phat dien:
Dung. Thoi gisn chay: £g54ph

STE8. CH, S gz

o|lm e

535 8 bl vinoPhome =

@

0835

@

MagNeTan

Theng bao! May phat dien:
Chay.

Theng bao! May phat dien;
Dung. Thoi gian chay: 5g%oh

W ThE gl
Theng bac! May phat dien:
Chay.

Theng bac! May phat dien:
Dung. Thol gian chay: Ogiph

Theng bao! May phat dien;
Chay.
AL ThG 2 hg 2

Thang bao! May phat dien:

e @
Mg Va=Tan >
N2 ST S
Thong bao! May phat dien:
Chay.

Th2, Aoy s

Thong bao! May phat dien:
Bung. Thoi gian chay: 3916ph

% tho?

Thang bao! May phat dien:
Chay.

Thong baol May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 0gOph

! Tha Vel

Thong bao! May phat dien:
Chay.

(O W/

& ol Vinafrone & 08:35
®© @
Mxp Vn=Tan
1299 Th3, MG s
Thong bao! May phat dien:
Chay.
phone setup
successful:0845888565
AT IThL, AT 7
Thong bao! May phat dien:

Dung. Tho: gian chay: 5g4ph

=66 ThG 20 thy &

Thong bao! May phat dien:

Chay.

Thong bao! May phat dien:

Dung. Thoi gian chay: 3gS0ph

Chay.

Chay.

14 h

the

§,

V Thi

Thong bao! May phat dien:
Dung. Thol glan chay: 1932ph

20thgT

Thong bao! May phat dien;:

2L g

Thong bao! May phat dien:
Dung. Thei gian chay: 4g35ph

1

3t

Thong bao! May phat dien:

Thong bao! May phat dien:
Dung. Thoi gian chay: 4g22ph

Jthy 2

W ThG A0 g )

0

53NN




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

Danh 0ld chung:

B¢ loc KSH thiét ké cho may vira Va Ion dat chat lwong sir dung cho MPP KSH.

o Ty Ié chuyén doi ciia may vira dat muc tiéu theo thuyér minh va bao cao ra soat
dé xuat cong nghé dwoc phé duyét.

eMay cang Idn, may on dinh VA& mike tiéu thu tdi cang cao thi 1m3 khi sinh ra cang
nhiéu dién.

oS1r dung thudn tién thOng qua bo cam bién canh béo 10T gua tin nhan SMS




O A [ ] [ ] [) () D) A A ()
Hé thf‘)ng loc ndng hd Hé thong loc MPD nhé 5kVA-10Kva

He e 1g loc i chirmg Hé thi:}llg Toc cii titn P26 Hé tlg):ng lzc dbi ching Hé thong loc cai tién P26
' | Dongia | . .. [ Don sia T TT Hang muc PVT | sé (1ooglo Thanh Eién sé6 | Pon gd | Thanh t}én
TT Hang muc BT %o (1000 ']hant:tﬁm 1 LY (1000 Thinh dzﬂen luong dng) (1000 ddng) | lwong | (1000 ddng) | (1000 ddng)
lugng| - 1000 do 2 : 1000 d6 I. |Chi phi dAu tw cho vé bd loc 1,383,400
: — L i i 0 i 1 |vo 1§c PVC - ’ o 1 300,000 300,000
I Chiphidau tw chovo bo lpc 1000d 0 40,200
1 Cemtw$0-2 | Ong | .. | I 8,500 ___17.000
2 Ong 90 m 0f 03 20,000 6,000
3 Contlm21-10 cit 0 2 300 1.600
(4 Temmcsinphim | = S S (| I Lo . 2,000
5 Tii chia cl o 1 o0 o0 4 |Van khoa @27 JIARONG - Tay gat Inox
(6 Vebsobi .| hop |l | N el L0 45 lcatpvegeo .
7 Mic tiéu thy keo cho 01 sin phim 0 1 500 500 | 46 [RaccoPvC@a2 ]
8 Vit Cii o 2 100 200p | 5 |[Chiphinhéncong
""" hi phi 1kg hat loc bentonite c6 tim hoat
’ N? ) L Cm q: 100 20 1. E(’)a ﬁluéiks%t l;‘e(;')l; ll):(;) Sl(l)ngfifl(l)lg dich()t;glo
- 1{'_ _'l_-llE T_ang EIIEE_" L 1;3_.1 ___________________ _ﬂ_ - ! _______ 1{!} ______ 1{!} __________ do xop Eabassoc.
W Bdep .| = S S I I I 80| ___ LR 111, |Tong chiphisx/nhapbdloc
12 Chi phi nhén cong trén mdi sin phim v cing o 1 8.000 §.000f | IV. |Chiphikhac N
[]]1]}]]1 ]lgt ]!_]lﬁ Bentonite co ﬁ:l]l h(ﬂ;t hia i r 1 |[Chi phi nha xuc’mg va chi phi khac
. mudisit FeC13bo sung dung dich tao 40 0 20,250
n;}]} Eabassoc,
1 Bentonite (baogém vinchuyen) | LS S R (| N e 2,300
2 Dung dich Mudi Fe Kz o 01 27500 2730 V. |Tong chi phi 2,440,000 2,110,400
(3 Conggiacbnghat | - D | RREU A 5,000
4 Chi phi nung hat Kz o 1 5,000 5,000
|5 hmodoxdp |l 0005 | __ 2000 1000 JF WQWUA LU o o
I0._Tongchiphist/uhapboloc | _______|_____] __ SLICI I D
IV. Chiphikhic 31320 21,158 A [ =1 () [ 01N =10
(1 Chiphinhsdngwichiphikhic | ] | _____ | I L83 . 4.8%
2 Chiphivén 23200 1 1209 1209 [ 2|0
(3 Chiphimedeting bantang | _______|.____|__. a0 1. s 3,008
4 Chiphiquinly 53000 1 303 308
|5 Chphvincwén | || 28000 1. 308 305
V. Tin chi phi 147320 81,608




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

Hé théng loc MPD c& vira duéi 45kVA Hé thc“')ng loc MPD c& 1&n trén 60kVA

H¢ théng loc d6i ching Hé théng loc cii tién P26 H¢ théng loc dbi chirng Hé théng loc cii tién P26
Don gi D(‘l’gé%a %gogéa Thanh tién | S§ D(‘;gog(‘)a Thanh tién
(1000 ddng) dng) (1000 ddng)

._|Chi phi diu tu cho vé bd loc 33,900,000
~ 1,000,000 Vo loc composite 2,000,000

Thanh tién
(1000 ddng)

Thanh tién Hang muc Sé
(1000 ddng)

Hang muc

o

500,000
i Ong PVC va phu kién
44,200 .1 |Ong @76 - C3 Tién Phong 68,200
.2 |Ong @27 - thoét Tién Phong ) 7,500
240,000 2 ) .3 |Van khéa @76 JIARONG - Tay gat Inox ié 352,000
) Van khéa @27 JIARONG - Tay gat Inox i¢ 57,400

oo

.7 |Bulong mat bich ,
Bom ting ap bién tin ié 115,000,000 Bom téng 4p bién tan ié 20,000,000
Chi phi nhan cong m 250,000 Chi phi nhan céng i 250,000
Chi phi 1kg hat loc bentonite c6 tAm hoat f Chi phi 1kg hat loc bentonite c6 tam hoat
héa mudi sit FeCl3 b sung dung dich tao . (héa muoi sat FeCl3 bo sung dung djch tao 25,000 7,500,000 20,250

dd xop Eabassoc. do x6p Eabassoc.
77777777777777777777777777777777777777777 ) . |Téng chi phi sx / nhip b lge 136,000,000

. | Tdng chi phi sx / nhap b loc -

._|Chi phi khéc 14,960,000
Chi phi nha xudng va chi phi khac 3,200,000
Chi phi vén 1,360,000 800,000
Chi phi marketing, ban hang 6,800,000 4,000,000

| 2,720,000
150,960,000




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

Bang tong ho'p ddi chirng va loc cai tién P26  Don vi: VND

, %

13.5%
67.3%
66.9%

Két qua phan tich so sanh chi phi san xuat/nhap bd loc trén cho thay, cac b loc
KSH tir quy mo6 ndng hd dén bo loc sir dung cho MPP KSH duoc san xuat 6
Viét Nam déu c6 chi phi ré hon rat nhiéu lan so voi chi phi nhap khau bo loc tur
Trung Quoc. Dic biét bo loc st dung cho MPDP KSH quy mo6 vira va 16n néu

0 Viet Nam ¢6 chi phi re hon “p 2-3 lan.




6.3.1 NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPP VU’A VA LON

TT Bd loc PbVvVT P26 Po6i chirng |Chéch léch

1 B6 loc néng hod Loc vuong TQ

S6 m3KSH x& Iy v&i ndng m3/cai 340 250 90
do H,S < 2000 ppm.

Vat liéu loc m3/kg 340 300 40

B6 loc MPD quy md nhé m3/ hé thong 4000 2000 200

B6 loc MPD quy mo vira m3/ hé théng 50.000 45.000 5000

a| Al WO N

B& loc MPD quy md vira m3/ hé théng 100.000 90.000 10.000

B0 loc s€ gitp giam thanh phﬁn H2S trong KSH lam cho tang tudi tho cac thiét bi st dung, t6i wu viec st dung
KSH, han ché viéc xa KSH ra ngoai méi truong, gay 6 nhiém khong khi. Mot MPD modi gio tiéu thu khoang 50 m3
KSH, néu may hoat dong 8 h mdi ngay va 300 ngady moi nam thi giai quyét duoc 120.000 m3 KSH thira, néu 30%
cua 23.000 trang trai tai Viét Nam ap dung theo moé hinh nay thi s€ giam duoc 800 triéu m® KSH thira thai vao bau
khi quyén. Theo tinh toan, vdi mo hinh MPP KSH céng suat 16n dugc dé xuat (60 kVA) mdi nam gitip tiét giam
123, 621 kWh dién twong tng voi 123.621*0,6612*103 (tCO /kWh)=~81 tCO, thai ra khi quyén




TRIi THI NGHIEM VA CHE TAO MAU THU



> e [ D =

'VO LOC CAI TIEN CHO MPD

THU NGHIEM CAC MAU LOC-



KET QUA DA DAT DU’O’C

- .

“"“‘“hc.V

-BO LOC
- HO GIA DINH




6000

5000

4000

3000

2000

1000

0

KET QUA KHAO SAT KHA NANG LOAI BO H2S CUA BO
LQC POI CHUNG AM-DPL TRUNG QUOC

SKVA
5063 2
4571
4320
4026 4132
- ’A?Q’A
3600
3292 3103 ;
L 2772 215 2838 03042019 | P26
Phi Hiru Hoa 08/04/2019
— | N | . Pio Vian Uyén 09/04/2019 | P26
1575 =
A Newyén VanAt |
. | s | N BN Vii Manh Birc
P>/ P19 08/04/2019 | P2
0 72 v 09/04/2019

Tran Thi Phi Hiru Dao Van Nguyén Vi Manh B8 Van B3 Van Lu A Ma Dao Duy Nguyén Li A Ma

Hai Hoa Uyén VanAt Buoc Long Dau Chung Van
Thay

Néng d6 H2S(ppm) Trudc Noéng d6 H2S(ppm) Sau

09/04/2020

Péo Duy Chung 09/04/2020 P26
Neguyén Van Thuy | 09/04/2020 | P26

Bang 12: Két qua do lan 1 b6 loc KSH P26 thir nghiém véi cac diém c6 MPH_ACME-

I N I B T
67.55 71.54 2408 23,77 .I:.
“sss0 | soas | 2860 | 2842 | 100 |

Bang 15: S6 liéu thir nghiém chdar lworng KSH g

diesel sang 100 biogas 40kV A

858 956 965 4299

o972 4246

IIIiIIIIIIIIIIIiiiIIIIIIIiIIIIIIIIIIIiiiIIIIIIIiIIIIIIIIIIiiiiIIII
6235 63.52 31.36 32.26 S2.05 2520

3598 3598 4105 m 62.50 62.80 31.50 31.20 91_80 28 30




WA A
TP

0 Pidu chinh bd sung ap dung 4.0 canh bao qua app, SMS

T by ol iy

0

+84 34 6049973
Thong bao! May phat dien:

) MESSAGES

+84 34 6049973
Thong bao! May phat dien: Dung, Thoi gian
chay: 0g35ph

AE

~=s
+84 34 6049973
Thong bag! May phat dien: Chay.

T R VT e =
Ad MESSACES 1h ago

+84 34 6049973
Thong bao! May phat dien: Dung. Thoi gian

N'hong bao! May phat dien:
Chary.

Thong bao! May phat dien:
Dung. Thoi gian chay: 0g37/ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 4920ph

hong bao! May phat dien:
Chay,

Thong bao! May phat dien:
Dung. Thoi gian chay: 0g/ph

Thong bao! May phat dien:
Chay.



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx

I




6.3."NGHIEN CU’U CAI TIEN CONG NGHE LOC KHi SINH HOC CHO MPD

Kién nghi, dé xuat: cdng nhan tién bd KT vé bd loc KSH cho
mo hinh loc KSH qui mé ndng hd (hién nay hoan toan phai
nhap khau ttr Trung Qudc, nén khéng san cé & Viét Nam).
Céc bd loc nay cé hiéu qua cao, gia thanh ngang bang voi
gia bd loc ctia Trung qudc, nhwng néu san xuat dai tra chac
chan gia thanh sé giam.

l b) Dé xuat coéng nhan tién bd KT vé bd loc cho may phat

o dien qui mo trung binh va lon. Cac bo loc nay co kha nang
/@oc tot, nhiéu wu diém, gia thanh thap hon cta Trung qudc, j

hwng lai c6 thém thiét bi 10T tw dong gwri sang dién thoai di
.._.__ong lam cho nguwol van hanh,may rat thuan loi.




Tich hop két qua nghién ctru : M6 hinh céng nghé tich hop
cac cai tien cua céng trinh KSH, MPD va céng nghé loc KSH

Tich ho’p dwo’

Xay dwng
dwoc 03 mo
hinh cong
nghé tich hop
A quy md nhd,
4 vira va 1on: 3

~n

Nang cao nhan thirc ve mo Thoi gian chay

hinh tich hop cho ) va
_ *+khach hang tiem lwong dién sinh ra dwgc

nang va dw an trang trai

va ky thuat vién tinh.




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tién cua cbng trinh KSH, MPD va céng nghé loc KSH

Se— ‘

MAY PHAT ©IEN BIOGAS

-

HT CHUA PHU PHAM
CONG TRINH KSH

HO GOM PHAN

BON PHAN CHO CAY TUO) CHO CAY




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tién cua cbng trinh KSH, MPD va céng nghé loc KSH

M6 hinh trinh dién hé thong chia sé KSH céng dong
tai tai trang trai 6ng Pham Tién Diing & Ddi 2, x&
Nghia Bong, Nghia Hwng, Nam Binh bao gom:

Cong trinh HDPE quy mé vira 1350m3 (d4 cé san cua
trang trai)

- B& loc cho hé thong chia sé KSH cdng dong

- Hé thong chia sé KSH céng doéng.




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tién cua cbng trinh KSH, MPD va céng nghé loc KSH

M6 hinh trinh dién hé thong chia sé KSH céng dong
tai tai trang trai 6ng Pham Tién Diing & Ddi 2, x&
Nghia Bong, Nghia Hwng, Nam Binh bao gom:

Cong trinh HDPE quy mé vira 1350m3 (d4 cé san cua
trang trai)

- B& loc cho hé thong chia sé KSH cdng dong

- Hé thong chia sé KSH céng doéng.




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tien cua cbéng trinh KSH, MPD va céng nghé loc KSH

Thong tin dia diém mdé hinh tich hop qguy mé vira

0985 298
519

Thoén Nguyét Bi - Xa Yén Tan - Huyén Y Yén - Tinh
Nam Pinh

Ccoéng trinh KSH loai: HDPE 450m=3 do goi 26 thiét ké xay dung

Chua trang trai: Chu Van Luong Pién thoai:

Pia chi:

Chi tiéu DVT Gia tri

Théng tin vé tiéu thu dién hang
thang

S& dién theo héa don S VT EI 11.000

g
Pon gia dié€én binh quan ddng/kWh 2.100
Chi phi dién ludi thang (k1 *k2) ddéng 23.100.000
Tién dién bao g&m VAT X

(K3*(1+10)/100) Pong 25.410.000
Cong suiat tai trung binh k1/(30
ngayx24h)

Cong suat tai toi da theo thong ké
thiét bi

Théng tin vé hé théng KSH

kWwwWwh 15,28

kWwwWwh 25

Sé luong lon thit

1 lon nai =3

SO luong lon nai lon thit

Thé tich him KSH hién tai
Ham HDPE cai tién xay dung

) dam bao
Tong san luong KSH udc tinh chay 8-10h/
ngay

Thong tin trang trai

Dién tich trang trai

4 chudng nudi

C6 dién tich cho tréng trot

Puong giao thong thuan tién




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tién cua cbng trinh KSH, MPD va céng nghé loc KSH

Cac noi dung tich hop

Coéng trinh KSH: Céng trinh KSH HDPE 450m3 do Géi thau LCASP26 thiét ké va
xay dwng trén dia diém cuda trang trai.

Céng trinh phu tro: Gom hé thong bé chéng qua tai nhiéu ngan phia trwdc, bé chiva
ba 50m3 dau ra va ao trung gian 300m3 co 16t day bang bat HDPE.

Tich hop MPD KSH, b6 loc KSH quy mo vira Ion voi cong trinh KSH: KSH tw cong
trinh KSH sé& dwoc dung cho 1 MPP chuyén déi P26 hiéu Denyo 45kVA diesel sang
str dung hoan toan nhiéu liéu KSH. bién tir MPD duoc cung cap cho 15- 20kWh tai
trung binh clia cac chudng nuéi cua trai, MPD dwoc thiét ké chay tir 8 dén 10 gid
moi ngay. KSH cung cap cho may phat sé dwoc loai bd khi H2S va hoi nwéc bao
hoa bang bd loc KSH P26 quy mé vira va lén




Tich hop két qua nghién cteu : M6 hinh céng nghé tich hop

cac cdi tién cha cong trinh KSH, MPD va céng nghé loc KSH

Pia chi: Trang trai ong Chu Van Luong. Nguyét Bdi -Yén Tan-Y Yén-MNam Binh
HAM HDPE 450m3

Héthdng b3 ngan chdng qua i 20m3

He&thdng loc cho WMPE biogas o vira

Ml &y PE cal i8N o wira 45 Kva

BPAMH GLA HIELW QUA TIiCH HOP BE CHOMG QUA TAIL HAM HDPE . MPE COWVIIFA vA BO LOC KSH CHO MPB COF
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Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tién cua cbng trinh KSH, MPD va céng nghé loc KSH

Chu trang trai: 0913 069 520
BIEE T H6 b4 Ong, An Thuwong — Yén Thé - B4c Giang

ﬁ:;?_g SRS Sang trinh HDPE

Téng thé tich hdm: 4500 m3

Thong tin

dia diém
mo hinh
tich hop

quy mo

lon

THONG SO
THONG TIN LON VA BIOGAS
Sé Iwong dau lon trung binh
Lwong phan
Lwong khi biogas theo phan
Lwong phan thu duwoc(k4=k1*k2)
K5 Lwong biogas c6 kha nang sinh ra
( k5=k4*k3)
Ham HDPE
Kha nang sinh khi theo thé tich hdm 0.3*k6
THONG TIN TAI HE THONG PIEN CUA TRAI
. May phatdy phong
Tai trung binh trang trai
Tong tai chudng trai
Tién dién hang thang

_ S6 dién tiéu thu theo hoa don hang thang trudc khi c6 may phat

TINH TOAN HE THONG MAY PHAT BIOGAS

May phat dién Denyo diesel 150kVA chuyén dbi biogas
Kha nang cap tai sau chuyé&n ddi max dy tinh

CAp tai trung binh sau chuyén déi du tinh

Ty 1& chuyén dbi m3 biogas/KW

Thoi gian khi c6 kha nang van hanh may ( k18=k5/k16/k17)

_ Théng tin co sé ha tang trang trai

. Diéntichtrang trai

_ C6 16 chudng nudi

bvT

con

kg/con/ngay

m3/kg
kg

m3

m3
m3

KW
KW

déng
KW/thang

KVA
KW
KW
m3/KW
h

Gia tri

85

48

92.000.000
46.000




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tién cua cbng trinh KSH, MPD va céng nghé loc KSH

Cac néi dung tich hop

Cong trinh KSH: Co6ng trinh KSH HDPE 4500 m3 ¢6 san cua trang trai.
Cdng trinh phu tro: Gom may tach phan trwédc ham KSH cua trang
trai va 02 ao trung gian phia sau céng trinh cé san trong hé thong x ly
moi trwdng cua trang trai.

Tich hop MPD va bé loc KSH trng dung cho MPB: Lap MPD Denyo
150kVA diesel chuyén déi sang st dung KSH v&i bd loc KSH cho MPD
KSH P26 &rng dung cho quy mé vtra va lon. MPD sty dung KSH twr
cbng trinh KSH cua trang trai dwoc loai bé H,S va hoi nwéc théng qua
hé thong loc P26 ap dung cho quy md I&n




Tich hop ket qua nghién ctbu : M6 hinh cong nghé tich hop
cac cai tien cua cbéng trinh KSH, MPD va céng nghé loc KSH

qua kinh té caa md hinh tich hovy

Haim 4500 m3. N guvén Vin Quang dia chi Ho Pa
Ong. An Thweong — Yén Thé - Biac Giang
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DE XUAT KIEN NGHI

Trén co s& két qua danh gia thir nghiém cong nghé va du tinh hiéu
qua mang lai tir cic mo hinh tu van dé xuat du an, cac co quan quan
ly tir cap tinh dén trung wong can thtr nghiém nhan rdong cac mé hinh,
cO cac co ché khuyén khich cac trang trai & quy mé vira va 16n tGng
dung md hinh tich hop MPP véi cac cong trinh KSH dé giai quyét
lwong KSH du thira va tiét kiém tién dién cho trang trai.

CO co ché wu dai vé thué va ho trg dé hinh thanh cac doanh nghiép
tham gia vao thi trudong nay.

M6 rong tuyén truyén dé cac mo hinh nay duogc biét dén nhiéu va
nhan rong.










CAC CONG VIEC DA THUC HIEN

HQRIG! CAC CHUYENT | HorBATCAOVGIBAN

A VAN CAN BO DU AN
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|_ Hop TEAM tham van cac bén lién quan, viét bao |_
NG 01 cdo kh&i dong, bao gom ca trong & ngoai nuwdce . THinG 02




CAC CONG VIEC DA THUC HIEN

LAM VIEC TAI VAN PHONG AMDI




CAC CONG VIEC DA THUC HIEN .‘

THAM,VAN (AlH BAO sOF | HOI THAO NGHIEM THU BAO CAO
N s TEAMLEADESSS RA SOAT CONG NGHE GOI 26
| VAN CHUY










-~

o et B . Ry ey )
e ey e e e Bty

W s v g R 1 e Y

SO DO THIET KE W

THONG CHIA S KHEGA |

=

CHU DAL TU

AN AN LY DAL B4 AN WOMD |

e —

| o8 o



-

i &= ‘ )
"__ G.,L/ 474
)

L LLLA
| -

o

\ an

A 223 3 -

% BO TRI THi NGHIEM VA CHE TAO MAU THU



L N :;i 2 ‘. | "A

AO VO LOC CAI TIEN CHO MPD
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TL GOI 26 BAO CAO THU TRUONG VE TIEN PO VA NOI DUNG THU’C HIEN


Du toan san pham danh gia hieu qua (P26).xlsx
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Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx

®
616 gas meter
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Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx

THEO DOI HOZE

trang tral



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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+84 34 6049973
Thong bao! May phat dien: Chay.

MESSAGES

+84 34 6049973
Thong bao! May phat dien: Dung. Thoi gian
chay: 0g35ph

ME DES
+84 34 6049973
Thong bao! May phat dien: Chay.
T WR e T —
MESSAGES 1h ago
+84 34 6049973
Thong bao! May phat dien: Dung. Thol gian
chay: Ogliph

0 Pidu chinh bd sung ap dung 4.0 canh bao qua app, SMS

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 0g37ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 4g20ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thol gian chay: 0g7ph

Thong bao! May phat dien:
Chay.



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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0 Thiét ké xay dwng hé théng G diu vao, loc nwéc thai dau ra


Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx

d HOP CAC CHUYEN GIA, BAO CAO TIEN PO, VIET BAO CAO


Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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0 Lap dit thie nghiém 12 hé théng loc MPD nhé tai



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx



Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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O Cai tao, hiéu chinh, lap dat MPD cho quy mé vira va Ién


Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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Du toan san pham danh gia hieu qua (P26).xlsx
Du toan san pham danh gia hieu qua (P26).xlsx
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- MAU HAM COMPOSITE THE TICH 5.5M3
Phu hop cho cac ho gia dinh ¢6 4-5 ngwoi sw dung du lwong gas
cho nau an... Ham cé6 thé trién khai réng t&i cac hé chan nudi
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KET QUA PA PAT BUQC
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KET QUA KHAO SAT KHA NANG LOAI BO H2S CUA BO

LOC BPOI CHUNG AM-DPL TRUNG QUOC > 3 =
Bang 12: Két qua do lan 1 bé loc KSH P26 thw nghiém voi cac diem ¢o MPD ACME-
5KVA
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Tran ThiPhi Htru Dao Van Nguyén Vi Manh D& Van D6 Van Lu A Ma Dao Duy Nguyén 09/04/2020 E26 6330 | 6652 | 2B.80 | 28,10 2
Hal  Hoa.  LYENT Vel COu Chung  Van Pao Duy Chung 09/04/2020 | P26 63,30 | 64,05 | 28,80 | 28.05
s Nguyén Van Thiy | 09/04/2020

Néng d6 H2S(ppm) Trudc Noéng d6 H2S(ppm) Sau

H>0 (2%)
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N D el el il R

3598 3598 4105 m 62.50 62.80 31.50 31.20 91_80 28 30
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KET QUA PA PAT bUOC

The&i gian thir nghiém: tir 23/12/2018 tai xwong thi nghiém va 2 trang trai
TRANG TRAI Mr PO :
Chay tir 23/12/2018- 22/1/2019.Ham HDPE 2.500m3, H2S/4.500ppm; CH4/60% .

May 45KVA cai tao: chay 151h phat ra 3600 Kwh dién ~ phat 24Kwh/h .
cong sudt Max - 32.  KWh tét kiem 1Ot I /dien

TRANG TRAI Mr Lai : Ham HDPE 2x 3000m3, H2S/9.700ppm; CH4/60%.

May 45KVA cai tao: phat ra 9012 KWh dién Cong suat Max : 32 Kwh
Hang tram bé loc nghién ctvru cho néng hd dwoc thwong mai héa.

/ n 20 bO [0C cho may phat dién nhé da trién khai /
0 loc cho may phat dién c® vira

2 boloc cho may phat dién co Ién
/D%:mh nghiép san sang thwong mai héa san pham nghién ciru goi 26 ?




Po dac tdng hop cac két qua thw nghiém tai thuc dia cho ham KSH, MPD, Loc
Viét bao cao thiét ké va danh gia cong nghé dwa trén thtr nghiém tai xwéng va
diéu kién thwe dia: CN ham KSH, MPD bang khi sinh hoc, Bo loc khi sinh hoc
B&o céo tién dd thyc hién dy an

Trién khai tich hop cac céng n’gh_é ham KSH, MPD bang khi sinh hoc, Bo loc khi
sinh hoc cac quy mo tai dia diérr] pilot ,

Lay s6 liéu thwe dia, lam cac thw nghiém, xét nghiém két qua loc, nuwdc thai

B&o cao danh gia mé hinh thi diém Céng nghé ham khi sinh hoc

Bao céo danh gia mé hinh thi diém Céng nghé May phat dién bang khi sinh hoc
B4o cao danh gia md hinh thi diém Cdng nghé Bb loc khi sinh hoc

B&o céao tién dd thyc hién dy an

Dw thao bao cao chinh sach khi sinh hoc

Trién khai cac hdi thdo danh gia két qua

Trién khai cac chwong trinh ddo tao va chuyén giao cho can bd, KTV dia phwong
Hoan thién bao cao chinh sach khi sinh hoc

Lam bao céo tdng két, hoan thanh nghién ctu

Bao cao hoan thanh nghién ctru

KE.HOACH-TRIEN-KHALTIEP.THEO

T7/2019
T7/2019

T8/2019
18-T11/2019

T9-T12
T12/2019
T12/2019

T12/2019
T12/2019
T12/2019
T1/2020
T1-T2/2020
T1/2020
T1/2020
T2/2020



1  Hwéng nghién ciru ctia goéi thau 26 phu hop véi chién lwoe phat trién nghanh chan nuéi tdm nhin 2030

L Cac két qua nghién ctru va (rng dung bwédc dau cho thay tinh hiéu qua ciia mot sb gidi phap dac biét cho quy
mo chan nudi I&n, chan nudi trang trai.

L Giadi quyét dwoc van dé 6 nhiém mdi trwdng chan nudi, 6 nhiém khi thai, gidm phat thai hiéu ng nha kinh, lam
sach moi trw&ng chan nudi giup han ché bénh tat cho vat nuéi.

L Co hoi thwong mai hda cao dbi véi sdn phdm sau nghién ctru cai dic biét Ia ham KSH quy mé hd gia dinh,
may phat dién KSH, bo loc KSH dwa trén hiéu qua kinh t& ma cac san pham nay mang lai.

* Ban quan ly dw an hé tro két ndi cac ban quén ly tinh dé trién khai cac san pham nghién
clru xudng cac tinh trong va ngoai dw an.
* BQL cac tinh Bac Giang, Nam Binh, Phu Tho tao diéu kién hé tro don vi tw van trién khai
cac mo hinh tai dia phuwong.
/ QL 10 tinh gidi thiéu va két ndi cac trang trai c6 nhu cau trién khai cac két qua nghiér(c u
tai_trong thoi gian tor.

) 0







tir caC ha
biogas cua 23.000 trang tral bi
ra mol treong
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Khi thai CO2

Phan thai

Khio sat mau 1400 h) & trang trai Chat lugng
em

< Phan 16n xa khi biogas ra méi truwong T

“* 90% cac trang trai muon sit dung MPD e
uoi tho
thar

20.000 MPD du phong khong sur dupg/



1 B6.loc : V6 composne nhe-

khong bi an mon boi H,S, On

ap chu dong, glam sat chat

lugng KSH & van hanh qua
- tin nhan
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Ham HD m3: CS 10 thn ~
t gay tpa khi 500 m3

San Iwong Khi: 120m3/ngay -
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sau biogas

: e R ngan giir ba thai biogas
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MOI MAY PHAT PIEN 45kVA

p
~200 KWh BSVFS ngay may chay 8-
MOa] ngay 10H. Dot heét khi biogas.
N\
f ° A
L0 . Tiét kiém dwgc dién sur
MOi thang e
N\
e A
NREIRIOPE . Giam phat thai CO2
\GIEie | Mol nam

"

HE THONG TU

CHUYEN DOI

“ DICH VU BAN

PIEN TRA GOP



CAC CON SO THUC HIEN

- MAU HAM
COMPOSITE
- HT CHIA SE

KHI GAS

» )

I

TRANG
TRAI

V'“ z

HAM XAY

»{0)

-BO LOC
- HO GIA PiNH

HE THONG
BO'M TUAN
HOAN

100

CUQC HOP,
BAO CAO,
THUC PIA

O ¢

MAY PHAT
PIEN BIOGAS

‘s YalaYaYa

KWH DIEN
DA PHAT c




Dia diém
Chi tiéu Ponvi [Toan bd MO hin
So6 ngay hoat déng ngay 165 33
So gi® hoat dong h 2,078 535
So6 dién da phat kW 19,780 5,498
So6 gi® hoat dong/ngay h/ngay 13 16
So dién phéat /Ingay kW/ngay 120 167
So6 dién phét theo gi® kW/h 10 1
Gia dién binh quan theo hoéa don d/KW 2,000 2,00
Gia dién gi®& cao diém theo hda don d/kw 3,000 3,00
Gia tri dién theo gia binh quan Pong 39,560,000 10,996,00
Gia tri dién theo gia gio» cao diém Pong 59,340,000 16,494,00




HE THONG QUAN LY TU PONG L.O.T
5, W2 L= LA (%R0 M 16w IF (%B0% M) 16 _all A J (%80% M 16, 4 T 5 (/)80% =) ;(-5'“’ Al Tl (%)80% W) 1
< 0385192 699 W 0346 049973 - 0346 049 973 v, 0385192699 . 0385192 699 L
Thir Nam, ngay 10 thang 10 - 16:05 Thong bao! May phat ThirBa, ngay 08thang 10+13:27 Thong baol May phat
Thong bao! May phat Chi bt nghy 06 thing 10 07:21 QEHEHECHIAR Thong bao! May phat . dien: Chay.
dien: Chay. Thong bao! May phat dien: Dung. Thoi gian
dien: Dung. Thoi gian Thi Nam, ngay 10 thang 10 » 02:19 chay: 6g25ph Ngay hém qua * 16:52
Tha Nam, ngay 10 thang 10 « 22:38 Chay: 4937ph
Thong bao! May phat Thir Ba, ngay 08 thang 10 - 14:38 1 hong bao! May phat
Thong bao! May phat Chi Nhat, ngay 06 thang 10 - 1027 dien: Dung. Thoi gian dien: Dung. Thoi gian
dien: Dung. Thoi gian chay: 11g56ph Thong bao! May phat . chay: 6g16ph
e chay: 6g21ph Thong bao! May phat dien: Chay.
dien: Chay.
Thu Nam, ngay 10 thang 10 « 07:29 01:25
Chua Nhat, ngay 13 thang 10 « 07:07 B Thu Ba, ngay 08 thang 10 « 23:25
U Ba, ngay 08 thang 10 « 14:07
Thong bao! May phat Thong bao! May phat
Thong bao! May phat Lt Thong bao! May phat ( Uiz
dien: Chay. Zhon%ﬁ aol May phat diens ey, dien: Dung. Thoi gian gleh ey
SRSy chay: 8g33ph
B3 . Thu Nam, ngay 10 thang 10 » 10:53 o071
IMERRy-= 2027 Thir Tu, ngay 09 thang 10 » 02:05 o ’ , _ ,
Thu Tu, ngay 09 thang 10 « 07:31 h bao! M hat
Thong bao! May phat Thong bao! May phat T.h ong baot MaY phat T- e e aY p. g
dien: Dung. Thoi gian dien: Dung. Thoi gian dien: Dung. Thoi gian Thong bao! May phat dien: Dung. Thoi gian

“ay: 6g2ph chay: 11g38ph chay: 3g18ph dien: Chay. - chay: 5g36p




HE THONG QUAN LY TU PONG L.O.T

Y . (I LR TN Sl (80 M 161, W W (H80% | woiitone Al A1 24 (%80% W16 | = ° (%)80% W3 16
< 0346049973 . 0385192699 . 0385192699 ¢ 0385192699 = 46 049 973 .
Thur Bay, ngay 05 thang 10 - 20:23 Thu Tu, ngay 09 thang 10 « 19:( 1ong bao! May phat
Chu Nhat, ngay 22 thang 9 » 10:07 Thong bao! May phat an: Chay.
Thong bao! May phat Thong bao! May phat dien: Dung. Thoi gian
Thong bao! May phat dien: Chay. dien: Dung. Thoi gian e chay: 3g5ph
e dien: Dung. Thoi gian chay: 11g10ph Nam, ngay 10 thang 10 + 02:19
chay: 1g44ph Chu Nhat, ngay 06 thang 10 + 00:28 L s -
at, ¢ UUL Chu Nhat, ngay 22 thang 9 « 06:52
Thit Nam, ngay 10 théang 10 » 05 'Or.‘g bao! May phat
Thong bao! May phat Thong bao! May phat Thong bao! May phat 2n: Dung. Thoi gian
e dien: Chay. dien: Dung. Thoi gian Thong bao! May phat dien: Chay. lay: 11g56ph
chay: 3g58ph dien: Chay.
Chu Nhat, ngay 22 thang 9 « 12:34 Chu Nhat, ngay 22 thang 9 + 12:21  Nam, ngay 10 thang 10 « 07:29
Chu Nhat, ngay 06 thang 10 - 06:32  Thd Nam, ngay 10 thang 10 + 12
Thong bao! May phat Thong bao! May phat ona bao! Mav phat
dien: Dung. Thoi gian Thong bao! May phat Thong bao! May phat dien: Dung. Thoi gian en:%hay. b
e chay: 2g17ph dien: Chay. dien: Dung. Thoi gian e chay: 5g20ph
chay: 6g9ph
Chii Nhat, ngay 06 thang 10 - 00:06 Chu Nhat, ngay 06 thang 10 + 12:43 Thir Bay, ngay 05 thing 10+ 18:57 o ngay 10thang 10+ 10:53
Thia Nam, ngay 10 thang 10 « 16
Thong bao! May phat Thong bao! May phat Thong bao! May phat long bao! May phat
dien: Dung. Thoi gian dien: Dung. Thoi gian Thong bao! May phat dien: Dung. Thoi gian en: Dung. Thoi gian

LA chay: 9g10ph chay: 5g59ph dien: Chay. e chay: 4g9ph iay: 3g18ph

~
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il VinaPhone = 08-31 ol VicaPhone 9 08-31 ofl VinoProne 9 08-31 ofl VinoProne ¥ 08-31 il ViraPhooe 08-31 ol VinaPhone 08:31 -
© @ ® @ ©® @ ®©® @ ®©® @ @ @Q
MayChusngWy May Cruang Wy Ny Crusrgidy Ny Crusrgidy May Chuamg Wy Ny £ tummghy
o i Thong bao! phat chay.
A G Thong bao! May phat dien: Thong bao! MAY PHAT DUNG. e e 2&%';0 % oy
Miticer ”?:g‘; i Thong bao! May phat dien: Dung, Thol glan chay: 4g32ph Thoi gian chay: 1932ph. St
Thong bac! May phat dien: . Thoi gi : Dung. Thol gian chay: 1a36ph Nhiet do: 32.0 do C. Nong do H2S: 0.6 Ppm.
Dung. Thol gian chay: 515ph Do am: 475 %. Ap suat; -2.5 KPa.
- Nong do H2S; -125.3 Ppm -
Thong bao! 1 dien: i ageditis oz Ap suat: -2.5 KPa
P DN0S M. DBt Nt Thong bac! May phat dien: Chay, : : Thong bao! MAY PHAT DUNG.
Thong bao! May phat dien: Chay. Chay. Thoi glan chay; 0g17ph.
Chay, ra = Thong bac! May phat dien: Nhiet do: 34.0 do C.
Thong bao! May phat dien: Dung. Thoi gian chay: 0g12ph Thong bao! May phat chay. Do am: 45.2 %.
Thong baol May phat dien: Dung. Thoi gian chay: 0g8ph Nhiet do: 31.0 do C. Nong do H2S: -125.3 Ppm.
Thong bac! May phat dien: Dung. Thol gian chay: 5915ph 3: :gﬂz :3;;&0 2o Ap suat: ~2.5 KPa.
Dung. Thoi gian chay: 4g22ph Thong bao! May phat dien: Ap suat: -0.0 KP. 5
Thong bao! May phat dien: Chay. N '
Thong bao! May phat dien: Chay, Thong bao! May phat chay.
: ) Thong bso! May phat dien: Nhiet do: 26,0 do C.
Z::’;g bast. May phet diec: Dung, Thoi gian chay: 0gOph Thong baot MAY PHAT DUNG. Do am: 68.0 %
: Mo Thoi gian chay: 1g23ph. N do H2S: 0.7 Ppm.
Thong bao! May phat dien: . ong - O,
Thong bao! May phat dien: Dung, Thoi gian chay: 4g48ph Thong bao! May phat dien: ::se: ‘?‘;;;—;“ c. Ap suat: -2.5 KP3.
Dung. Thoi gian chay: 4g22ph Ky, SR
Thong bac! May phat dien: Nong do H2S: -1256.1 Ppm.
i, v suat: -0.0 KPa.
Dung. Thoi gian chay: 9g20ph o ne Se b S hiae P » Thong bao! MAY PHAT DUNG.
. . (O A (O A = N
— ° g—e_ e R =
'::mu ¥ P wil vna:::;:Q 08-31 ofl VinoProne 9 08-31 "y o <‘ o <. o
0 ® o ® o @ 0 Moy Chuteghy May Chuteghy
Ny £ tuanghly Ny L tummghly '
Nay CruangWy Ny CruargWy S U
Thong Thong bao! MAY PHAT DUNG.
Thang bao! May phat chay. Nhiet dm? £ Thong baol MAY PHAT DUNG, mgdrfam?t e Thai glan chay: 4g55ph.
Nhiet do: 27.0 do C. adpstin Thong bao! MAY PHAT DUNG. Thol gian chay: 2g6ph. B e Nhiet do: 31.0 do C.
Spaesyie Al S Thoi gian chay: 4g21ph. Nhiet do: 28,0 do C. e Do am: 45.2 %.
Ap suat: 0.0 KPa. i Do am: 46.0 %, Nong do H2S: -125.3 Ppm. Ap suat: 0.0 KPa. Ao suat: 0.1 KPa.
H2S: -124. % 0 -
Thong bao! MAY PHAT DUNG. 5 ':'m'”‘.’o ﬁpam & fpmn Ap B 00 KPa
Thoi gian chay: 3g5ph, S .
Thong bao! MAY PHAT DUNG.  Nhiet do: 31.0de C. o Thong. bao! MAY PHAT DUNG.
Thoi gian chay: 3g0ph. Do am: 45.4 %, Thong bao! May phat chay. Thol gian chay: 3g59ph. ngd‘;f‘;’dmp"c“ chay.
Nhiet do: 38.0 do C. Nong do H2S: -125.2 Ppm. Thong bao! May phat chay. Nhiet do: 29.0 do C. Nhiet do: 35.0 do C. i
Do am: 36.4 %. Ap suat: -0.0 KPa. Nhiet do: 27.0 do C. Do am: 52.6 %. Do am: 36.5 %. i ""“éo e e
Nong do H2S: -126.2 Bpm. Do amx 583 %, Nong do H2S: 0.7 Ppm. Nong do H28: -125.2 Ppm. hindtatie Fpm
Ap suat: 0.1 KPa, A"W su:: :‘)?:;(“;0 Ppm Ap suat: 0.0 KPa Ap suat: 0.1 KPa, Ap suat; 0.0 Kes.
Thong bao! May phat chay. N A r Al
Nhiet do: 280 do C.
) Thong bao! MAY PHAT DUNG.
Thong baot May phat chay. Do am: 54.7 'fg Thoi glan chay: 0g22ph. BXInnovation., JSC! Thong bao! May phat chay. ?:OJ'HQI bao! MAY’ PHAT DUNG.
Nhiet do: 29.0 do C. Nong do H2S: 0.6 Ppm. Nhiet do: 28.0 do C. Nhiet do: 36.0 do C. Nhiet do: 26.0 do C. glan chay: 192ph.
Do am: 55.2 % Ap suat: -0.0 KPa. Do am: 49.9 %, Do am: 35.3 %. Do am: 575 %. Nhiet do; 35.0 do C.
Nong do H2S: 0.6 Ppm. Nong do H2S: ~125.0 Ppm. Nong do H2S: 1.2 Ppm. Nong do H2S: 0.6 Ppm. Do am: 39.9 %.
Ap suat: -0.0 KPa. Ap suat: 0.0 KPa. Ap suat: 0.0 KPa. Ap suat: -0,0 KPa, Nong do H2S: -125.3 Ppm.
Thong bao! MAY PHAT DUNG. Ap suat: -0.1 KPa.
(O A2 (O A (O AL (O 5 (O 4] (O I A ]




il VinaPhone < 0835
May YusTan

Thong bao! May phat dien:
Dung. Thoi gian chay: 8g37ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 2g23ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: OgOph

Thong bao! May phat dien:

(O LA
ol VnoProne ¥ 08:36
°© @

Ny YeriTan

Thong bao! May phat dien:
Dung. Thoi gian chay: 3g0ph

Thong bao! May phat dien:
Chay,

)

Thong bao! May phat dien:
Dung. Thol glan chay: 6g42ph

9

Thong bao! May phat dien:
Chay.

Tha 14

Thong bao! May phat dien:
Bung. Thoi gian chay: 5g48ph

"

(O A

5% 0 ol VinaPhone ¥ 0835
May YusTan

Thong bao! May phat dien:
Chay,

Thong baol May phat dien:
Dung. Thoi gian chay: 7g43ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 1gdph

Thong bao! May phat dien:
Chay.

Thana bao! Mav ohat dien:

(+ O ]
23% 1 Ml Vorone ¥ 08:36
@ O
Ny YeriTan
Thong bao! May phat dien:
Chay.
Thong bao! May phat dien:

Dung. Thoi gian chay: 1g22ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thai gian chay: 6g20ph

Thong bao! May phat dien:
Chay.

cE O

5T 0 ol VinaPhone ¥ 0835
May YunTan

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thot gian chay: 0g38ph

Thong bao! May phat dien:
Chay,

Thong bao! May phat dien:
Dung, Thei gian chay: 3g28ph

Thong baol May phat dien:
Chay.

Thong baol May phat dien:
Dung. Thoi gian chay: 0g0ph

0O OO

il VicaPhone 9 » 08:36

@ O

My Yanlan

.

Thong bao! May phat dien:
Dung. Thoi gian chay: 4g33ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 4g22ph

Thong bao! May phat dien:
Chay.

Thong baol May phat dien:
Dung. Thoi gian chay: 5g54ph

olae

5% 0 il VicaPhore ¥ 08:36

@ O

Mg YanTan

"

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thol gian chay: 5g9ph

Thong bao! May phat dien:
Chay.

Thong baol May phat dien:
Dung. Thoi gian chay: 0giph

Thong bao! May phat dien:
Chay.

Thang bao! May phat dien:
Dung. Thol gian chay: 2956ph

oG O

ol VinaPhone ¥ 0835 5Me

@ 0

May YunTan

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung, Thoi gian chay: 3g16ph

Thong baol May phat dien:
Chay.

Thong bao! May phat dien:
Chay,

Thong bao! May phat dien:
Dung, Thoi glan chay: OgOph

Thong baol May phat dien:
Chay.

a9

5 ol VinaPhone < 0835
May YeuTan

LTl

Thong bao! May phat dien:
Chay.

phone setup
successful: 0049066855

Thong bao! May phat dien:
Dung. Thoi gian chay: Sgdph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thoi gian chay: 3g50ph

Thong bao! May phat dien:

m M
ol ViaPhone = 08:35
© 0

May YenTan

Thong baol May phat dien:
Dung. Thoi gian chay: 1932ph
Thong bao! May phat dien:
Chay.

A thg

Thong bao! May phat dien:
Dung. Thoi gian chay: 4g35ph

Thong bao! May phat dien:
Chay.

Thong bao! May phat dien:
Dung. Thol glan chay: 4922ph

ojla o

R

EREN




il VinaPhone S

() o

May bacgany
MAY PHAT DUNG!
Thol gian chay: 4957ph.
Nhiet do: 38.0 do C.
Do am: 36.2 %.
Cam bien H2S; OFF,
Cam bien ap suat: OFF,

"y

EGREEN TECHNOLOGY.,JSC.

May phat chay.

Nhiet do: 16.0 do C.
Do am: 88.8 %.

Nong do H2S: 1.3 Ppm.
Cam bien ap suat; OFF,

EGREEN TECHNOLOGY.,JSC.

MAY PHAT DUNG!

Thoi gian chay: 0gd42ph,
Nhiet do: 27.0 do C.

Do am: 47.3 %.

Cam bien H2S: OFF,
Cam bien ap suat: OFF.

a o

ol VinaPhone S

(D O

EGREEN TECHNOLOGY. JSC.
May phat chay.

Nhiet do: 23.0do C.

Do am: 79.9 %.

Nong do H2S: 1.7 Ppm.

Cam bien ap suat! OFF.

EGREEN TECHNOLOGY. JSC.
MAY PHAT DUNG!

Thoi gian chay: 4g57ph.
Nhiet do: 38.0do C.

Do am: 36.2 %.

Cam bien H2S: OFF.

Cam bien ap suat: OFF.

EGREEN TECHNOLOGY,,JSC.
May phat chay.
Nhiet do: 16.0 do C.

Mn ~ee 00 O

ol VinaPhone 2

@ ()

EGREEN TECHNOLOGY.,JSC.
May phat chay.

Nhiet do: 27.0do C.

Do am: 66,7 %.

Nong do H2S: 1.7 Ppm.

Cam bien ap suat: OFF.

EGREEN TECHNOLOGY. JSC,
MAY PHAT DUNG!

Thoi gian chay: 2g13ph.
Nhiet do: 36.0 do C.

Do am: 43.4 %.

Cam bien H2S: OFF

Cam bien ap suat: OFF.

EGREEN TECHNOLOGY.,JSC.
May phat chay.

Nhiet do: 23.0 do C.

Mo am: 700 %

(O I AJ

il VicaPhooe ¥

@ O

My Do pang

EGREEN TECHNOLOGY. JSC.
May phat chay.

Nhiet do: 23.0do C.

Do am: 79.0 %.

Nong do H25: 1.6 Ppm,

Cam bien ap suat: OFF.

EGREEN TECHNOLOGY.,JSC.
MAY PHAT DUNG!

Thoi gian chay: 3g38ph.
Nhiet do: 31.0 do C.

Do am: 53.2 %.

Cam bien H2S: OFF.

Cam bien ap suat: OFF,

EGREEN TECHNOLOGY.,JSC.
May phat chay.
Nhiet do: 270 do C.
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