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Tém tat: Chén ldp chét théirdn (CTR) vdi cdc thanh phén hitu co trong diéu kién yém khi sé gdy phdt thai
khi nha kinh (KNK). Phdt thai KNK tir linh vire chét thai déng gép khodng 6% téng lwong phdt thdi khi nha
kinh quéc gia. Mdt trong nhifng gidi phdp giém nhe duoc dp dung déi vdi cdc béi chén ldp CTR sdp déng
ctra la 1dp dét cdc hé théng 6ng nhdm thu hoi va dét khi béi rdc. Nghién ctru nay nhdm ddnh gid tiém ndng
gidm phdt thdi KNK va chi phi lgi ich cta gidi phdp thu héi khi bdi rdc cho phdt dién bdng cdc phurong phdp
luén xdy dwng cho cdc dy dn trong khudn khé Co ché phdt trién sach (CDM) dé duwoc Ban chép hanh quéc té
(EB) vé CDM cbng nhén; va phurong phdp phdn tich chi phi lgi ich (CBA). Két qué ddnh gid chi ra rang, hé s6
gidm phdt thdi KNK cda gidi phdp nay la khodng 0,12 tdn CO,td/tdn rdc dugc xit ly, twong dwong véi mirc
gidm khodng 57% so véi phirong dn co s6. Tuy nhién, gidi phdp ndy khéng cé hiéu quad vé kinh té€ véi chi phi
gidm phdt thdi vao khodng 0,54 USD/tCO ,td. Nghién ctru dé ddnh gid duoc tiém ndng gidm phdt thai KNK
va chi phi loi ich cua gidi phdp thu hdi khi béi rdc cho phdt dién & murc dé chi tiét cho mét phuwong én gidm
phdt thadi cu thé & cdp dé co s&. Tuy nhién, cdc tham s6 va hé s6 phdt théi KNK st dung cho tinh todn van la
cdc hé sé mdc dinh cta IPCC. Do dd, cdn c6 nhitng nghién ctru sGu hon vé cdc hé sé ddc treng quéc gia cla
Viét Nam cho linh vwe cht théi dé ¢ thé dat duorc cdc két qué chinh xdc hon.

Tir khéa: Tiém ndng gidm phdt thdi KNK, chi phi - lgi ich, thu hdi khi béi rdc cho phdt dién.

1. Mé& dau rac (LFG) véi thanh phan chinh la mé-tan (CH,).

Viét Nam hién c6 khoang 458 bii rac vai quy
mé 1én, nhé khdc nhau dang van hanh trén toan
qudc. Hién cé khodng 98 b3i chén 1ap tap trung
& cac thanh phd I&n, trong d6 chicd 16 bai chdn
|&p duogc coi 1a hop vé sinh. Con lai phan lon
13 bai rdc tam, 16 thién, khéng cé hé théng thu
gom, x{ ly nwdc rac dang la ngudn gay 6 nhiém
mdoi trudng va chiém dién tich I&n. T cic bai
rac nay, mot lwong KNK phat thai sé gay 6 nhiém
moi treong va la mot trong nhirng tdc nhan gép
phan gay ra su bién ddi khi hiu. Cu thé, linh vuc
chat thai dong gép khodng 6% tong lugng phat
thai KNK qudc gia (B6 TNMT, 2017).

Chén 14p CTR vdi cac thanh phan hitu co
trong diéu kién yém khi s& phat sinh ra khi bai
Lién hé tdc gid: Vurong Xuén Hoa
Email: hoa.vuongxuan@gmail.com
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DAy la mot trong 03 loai KNK chinh gép phan gay
nén hiéu ng KNK va lam gia tang nhiét do6 trung
binh toan ciu. Mét trong nhirng gidi phap giam
nhe dugc ap dung ddi vdi cac bai chon 1ap CTR
sap déng clra |3 13p dat cac hé théng 6ng nham
thu hoi va dét khi b3i rac nham han ché tdi da
lwong CH, tir céc bai chon ldp nay phat thai vao
khi quyén. Quad trinh dét CH, trong khi bai rac sé
phat sinh ra CO,, tuy nhién khéi lwong cac-bon
trong CO, phat sinh nay cé ngudn goc hitu co va
nam trong chu trinh cdc-bon nén s& khdng tinh
la phat thai khi nha kinh.

Bai bao nghién clru ap dung giai phap chén
|&p CTR c6 thu hoi khi bai rdc dé phat dién cho
b3i chén |4p Nam Son, Ha Noi. Tir d6, danh gia
tiém nang gidm phat thai KNK va chi phi - lgi
ich cta giai phdp thu hdi khi bai rdc cho phat
dién thdng qua nghién ctru thi diém noi trén.
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Cac théng sé thu thap duoc cha nghién clru thi
diém s& duwgc 4p dung dé danh gia tiém nang
giam phat thai KNK cla giai phap nay néu duogc
ap dung trén pham vi qudc gia.

B3i chon 1ap (BCL) CTR Nam Son, Séc Son, Ha
NoOi nam cach trung tdm Ha Noi khodng 45 km
vé phia Bic, dwoc thanh 13p va di vao hoat dong
ndm 1999 véi téng dién tich gan 85 ha, cong
suat x(r ly 4.200 tan rac/ngay dém, hoat dong

dién tich khoang 56 ha vdi hé théng giao thong
ndi bd, nha diéu hanh (Hinh 1).

BCL Nam Son c6 tat ca 10 6 chén 13p v&i thoi
gian van hanh khodng 22 nam tir 1999 - 2020
vdi kha nang ti€p nhan cho chén 13p tai khu lién
hiép x{r ly rac la khoang 9.587.292 m3. Sau khi
dong clra vao ndm 2020, BCL Nam Son sé ap
dung gidi phap thu hoi khi b3i rac cho phat dién
V@i cdng suat la 5 MW. Gidi phdp s& van hanh
trong vong 15 nam tur 2021 - 2035.

24/24h. Khu vuc chén [ap CTR hop vé sinh ¢d
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Hinh 1. So' @6 béi chén lép rdc Nam Son

2. Phwong phap luan

DE tinh todn tiém nang giam phat thai KNK
tlr gidi phdp thu héi khi b3i rac cho phat dién,
phuwong phdp luan va cong cu tinh toan duoc
xay dung bdi Ban chdp hanh quéc té (EB) cho
viéc tinh toan tiém nang giam phat thai cla cac
dy an thudc Co ché phét trién sach (CDM) sau
duoc dp dung:

- ACMO0001 phién ban 11.0 vé “Phuwong phap
xay dwng duwong co sé va gidm sat cac dy an thu

hoi khi b3i rdc” (ACMO0001: Consolidated baseline
and monitoring methodology for landfill gas
project activities);

- Cong cu xac dinh lwgng phat thai mé-tan
giam duoc so véi phuwong an chén l1ap (phién
ban 4.0, EB41);

- Cong cu xac dinh lwgng phat thai KNK do
dét mé-tan cho phat dién (phién ban 1.0, EB28);

- Cong cu xac dinh lvong phat thai co sé, phat
thai theo phuwong an gidm nhe tir hoat dong tiéu
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thu dién nang (phién ban 1.0, EB39);

DE tinh todan chi phi - loi ich cla giadi phép thu
héi khi bai rac cho phat dién, phuong phap phan
tich chi phi lgi ich (CBA - Cost Benefit Analysis)
duoc ap dung.

a. Pham vi nghién ciru xdc dinh tiém néng gigm
phdt thdi cua giai phdp thu héi khi béi rdc cho
phdt dién

Qua trinh xt ly CTR tai BCL Nam Son bao gébm
céc cong doan (i) Thu gom CTR trong thanh phd Ha

(i) Thu gom CTR

(i) Van chuyén CTR

Noi; (i) Van chuyén CTR dén BCL Nam Son; (iii) X0
ly va chén 18p CTR; (iv) Phat sinh khi bai rac; (v) Thu
hoi khi bai rac; (vi) S dung khi bai rac phét dién cho
nhu cau ty dung va phat dién 1&n ludi dién quéc
gia. Trong khuén khd nghién ctru nay, chi xem xét
va danh gid vé luvgng giam phat thai cda cac hoat
dong tr (iii) - (vi). (Hinh 2).

Trong pham vi nghién clru cla bai bao, cac
ngudn phat thai KNK va céc loai KNK duwoc xem

xét va danh gid duoc théng ké trong Bang 1.
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Lwdi dién qudc gia
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! (iv) Phat sinh khi (v) Thu hoéi khi bai . o !
l bai rac i rac (vi) Phat dién :
I I
| |
| |
Hinh 2. Pham vi nghién ctru cta bai bdo
Bdng 1. Cdc ngudn phdt thédi va cdc loai khi nha kinh
Nguén Khi nha kinh | Pham vi xem xét Ghi chu
Phuong én | Phat thai KNK ti CH, Cé tinh Ngudn phat thai chinh tir BCL
co's¢ phan hay kikhi tai co, Khong tinh | Phét thai nho, c6 thé b qua
BCL v L2 R
N,O Khéng tinh Phat thai nho, cé thé bo qua
Phat thai KNK tw CH, Khong tinh Tiéu thu dién nang it, c6 thé bo qua
san xuat hodc tiéu co Khéng tinh
thy dién n3 :
«dien nang N0 Khong tinh
Phuong én | Phat  thai KNK CH, Khong tinh Phat thai nhé, c6 thé bd qua
giam nhe | tir sir dﬁng dién co, C6 tinh Ngudn phét thai chinh
nang cho  cong N.O Khongtinh | Phét thai nhd, c6 thé bo qua
nghé giam nhe 2
Phat thai KNK tw CH, Khéng tinh Khi mé-tan da duwoc d6t dé phat dién
dét mé-tan cho co C6 tinh
hat dié ’ S o
phat gien N,O Khéng tinh Phat thai nho, cé thé bo qua
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b. Mé td phuong dn co sé va phuong dn
gidm nhe phdt thaéi khi nha kinh

Phuong an co s& dugc xem xét la phuong
an xtr ly toan bd CTR dwa dén BCL bang phuong
phap chén I14p. Toan bd khi b3i rdc phat thai
trong giai doan 1999 - 2020 tai BCL Nam Son sé
duoc tinh 1a phat thai KNK co sé. Py la luvong
phat thai lam co s& dé xac dinh tiém nang giam
nhe cla phuong an gidm nhe (thu hoi khi b3i rac
cho phat dién).

Hé thong thu gom khi bai ric

ZATEEER
| I\\".

Phuong 4n gidm nhe 1a phuong an 1ap dat hé
théng thu hoi khi bai rdc va hé théng phat dién
tlr d6t khi sinh hoc. Theo d6, mét phan lwong
khi b3i rac s& dwoc thu hoi, xt ly va d6t cho phat
dién. Do hé s6 GWP cua CH, trong khi bai rac
cao gap 25 lan CO, nén qua trinh d6t CH, s& lam
giam dang k& phat thai KNK. B&n canh dé, dién
nang san xuat dugc cung cdp cho nhu ciu tu
dung va phat Ién lwdi dién qudc gia cling s& gop
phan 1am gidm phat thai KNK (Hinh 3).

My théi khi

A4 —
Xir Iy khi bai rac % {

Bo séy khi

Hé théng lam xit Iy va lam sach khi

-

nnn_

Dién ning ==

:—— B0 thu khi

Hinh 3. So @b thiét bj hé théng thu gom khi bdi rdc va phdt dién

¢. Phuwrong trinh tinh tiém nédng gidm phdt thai
khi nha kinh

Tiém ndng giam phat thai KNK cla gidi phap
thu hoi khi b3i rdc cho phét dién dugc tinh toan
theo phuong trinh (1) dudi day.

ER = BE - PE, (1)

Trong do:

ER, = Luong phat thai KNK gidm duoc trong
nam y (tCOtd)

BE, = Lugng phat thai KNK co sé& trong ndm
y (tCO.td)

PE, = Lugng phat thadi KNK theo phuwong an
giam nhe trong nam y (tCO td)

Luwong phat thai KNK theo phuong an co s&
trong nghién ctu nay chinh la lvgng phat thai
KNK tir phan hay ky khi tai BCL va dugc tinh
theo “Cong cu xac dinh luvgng phat thai mé-tan
giam duoc so v&i phuong &n chén 1ap”.

CH ,Emissions ={z CH, generated, R, } X (l -0X, ) (2)

Trong d6:

CH Emissions= Lugng CH, phat thai trong
namy, tan;

CH generated = Lugng CH, tao thanh trong
namy, tan;

y = Nam kiém ké;

x = Loai vat liéu thai;

R = Ty |é thu h6i CH, trong ndm y, tan;

OX, =Hé s6 oxy hda trong nadm y, (ty 18).

(13 lvgng CH4 bi oxy hoda trong dat hay trong
cac vat liéu khac va duoc thuc hién béi vi khuan
methanotrophic. D6 day, dac tinh vat ly va dé
am cla lop dat bao phd anh huéng truc tiép
dén OX,).
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Cong thure tinh luvgng CH, tao thanh trong
namy:

CH4generated,y :DDOCm,decomp,y XFX16/12 (3)
Trong d6:
DDOC, . .om,, = Lu@Ng C hitu co bj phan hay

trong nam T, tan;

F =Ty 1& CH, trong khi bai rac (theo thé tich);

16/12 =Ty 1é khéi lwgng mol phan tir ctia CH,
va C.

Cong thire tinh lvgng C hitu co bi phan hay
trong nam y:

DDOC, 4., =DDOC,,  x(1-¢™) (4)
Trong do:
DDOC . = Luong C hitu co ¢ thé phan hdy

m’y_l e o ~
con lai vao cudi nam (y-1), tan;

k = Hang s6 t6c d6 phan hay, nam-1.

Céng thirc tinh toan lwgng C hitu co cé thé
phan hay con lai vao cudi nam (y-1):

ppoc,,, =DDOC,,  +(DDOC,,  xe™*

ma,y-1

) (5)

Trong do:

DDOC,,, = Luong C hitu co cé thé phan huy,
con lai vao cubi ndm y, tan;

DDOC,, = Luong Chitu co cé thé phan huy,
b6 sung vao bai rac trong nam y, tan.

Céng thirc tinh toadn lwong C hitu co cd thé
phan hay trong lvong rac dem chén 13p:

DDOC, =W xDOCxDOC, x MCF (6)

Trong d6:

DDOC = Lugng C hitu co cd thé phan hay, tan;

W = Lwgng chat thai dem chon lap, tan;

DOC = Ty |& C hitu co trén mot don vi chat
thai, tan C/tan chat thai;

DOC, = Ty 1é C hitu co cé thé bj phan hady;

MCF = Hé s8 hiéu chinh (phu thudc vao diéu
kién van hanh bai).

Cac tham s& chinh trong tinh todn phat thai
CH4 tlr bai chon 1ap chat thai ran gdbm cé: MCF,
DOC, DOC, F, R, OX, y, .

Gia tri DOC tuy thub6c vao tirng loai vat liéu
khac nhau. Viéc lya chon thong s DOC theo
tirng loai vat liéu duoc thuc thién theo hudng
dan clia IPCC (Bang 2).

Bdng 2. Gid tri DOC cho cdc logi vt liéu khdc nhau trong chét thai di chén lép

Thanh phan | Tylévat | Tylé DOCtrong | Tylé DOC trong Ty lé téng C Ty Ié C héa thach
CTR do6 thi liéu khé/ CTR wo't (%) CTR kho (%) trong CTR khé | trong téng C (%)
wot (%) (%)
Macdinh | Méac | Khoang| Miac |Khodng| Mac | Khodng| Mac Khoang
dinh dinh dinh dinh
Gidy/cac-téng 90 40 36-45 44 40-50 46 42-50 1 0-5
Vai 80 24 20-40 30 25-50 50 25-50 20 0-50
Rac thuc pham 40 15 8-20 38 20-50 38 20-50 - -
Go 85 43 39-46 50 46-54 50 46-54 - -
Rac thai vuon, 40 20 18-22 49 45-55 49 45-55 0 0
cong vién
Ta 40 24 18-32 60 44-80 70 54-90 10 10
Da, cao su 84 39 39 47 47 67 67 20 20
Nhua 100 - - - - 75 67-85 100 95-100
Kim loai 100 - - - - NA NA NA NA
Kinh 100 - - - - NA NA NA NA
Loai khac, 90 - - - - 3 0-5 100 50-100
CT tro
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Gid tri DOC, méc dinh theo hudng dan cla
IPCCla 0,5.

Gid tri MCF phu thudc vao diéu kién van
hanh BCL va vi tri cia chat thai trong BCL. Co s&
dé dua ra hé s6 hiéu chinh MCF chd yéu dya vao
ty 1& chat hitu co dugc phan hly trong diéu kién

yém khi. MCF thay dé&i tir 0 dén 1, cang nhiéu
chat hitu co duwoc phan hay trong diéu kién
yém khi thi MCF cang gan 1, va nguoc lai. Bang
3 cung c3p nhirng chi s6 MCF mac dinh do IPCC
cung cap cho 5 loai BCL, theo diéu kién van hanh
va vi tri cda chat thai trong BCL.

Bdng 3. Hé s6 MICF theo diéu kién van hanh va vi tri cia chdt thdi trong béi chén Idp

Kiéu chén 1ap Gia tri MCF mac dinh
Pugc quan ly - ki khi 1,0
Pugc quan ly - ban hiéu khi 0,5
Khéng dugc quan ly - sdu (>5 m chat thai) va/hodc cao hon myc nudc ngdm 0,8
Khéng duwoc quan ly - néng (<5 m chat thai) 0,4
Cac bai chua dwoc phan loai 0,6

F: ty 1& CH, trong khi bai rac theo thé tich. Gid
tri cla F dwoc IPCC khuyén cdo s dung 13 0,5.

Ngudn IPCC, 2006
OX: hé s6 oxy hda. Bang 4 dua ra cac gia tri
cla OX theo diéu kién van hanh cla BCL.

Bang 4. Gid tri OX theo diéu kién vdn hanh béi chén lap

Kiéu chon lap

Gia tri hé s6 oxy héa (OX) mac dinh

Puaoc quan ly, khéng duoc quan ly, chua dwgc phan loai 0

Buoc quan ly, bao phu béi lép vat liéu oxy héa CH,

0,1

R: ty 1é thu hoi CH,: la lwgng khi CH, duoc thu
hoéi & BCL.

Khi CH, thu hoi c6 thé dét chay truc tiép hay
str dung nhu mét dang nang lwong. Néu khi CH,
thu héi duwoc s& dung nhu ngudn nang lvong,
phat thai tir ching s& duwgc tinh va bdo cdo
trong linh vire ndng lvong. Phat thai tir qué trinh
dét chay 1a khong déng ké, khi phat thai Co, la
khéng dwoc tinh dén do chu trinh cdc-bon, con
phat thai N,O va CH, la khong déang ké, nén trong
linh vire chat thai khdng doi hdi phai tinh lvong
phat thai dé. Gia tri mac dinh cho R 13 0.

Chu ky béan rd t , la thoi gian can thiét dé
mot lvong cac-bon hitu co phan hay hét mot
nira lwong ban dau. Trong mé hinh déng hoc
bac 1 (FOD) gia tri hang s6 t8c dd phan hay k
duogc st dung. Méi lién hé gitra k va t,, la:

k= /n2/t(1/2) (7)

Gid trj cia chu ky bén r3 phu thudc vao nhiéu
yéu t6 lién quan dén thanh phan cba chat thai,
diéu kién khi hau tai BCL nhu vi tri, d3c diém
BCL. Viéc tinh toan gia tri t, cho mot bai chon
|&p c6 thé dugc thyce hién theo hai phuong
phap chinh:

Ngudn IPCC, 2006

Phuwong phdp 1: Tinh todn gia tri t,
binh cho toan bd khéi chat thai hdn hop ;

Phuong phdp 2: Chia chat thai theo loai va
tinh todn theo kha nang phan hly cta ching.

Bang 5 dwa ra hwéng dan lya chon céc thong
sdkva t, cla IPCC theo diéu kién vé nhiét d6 va
dé am cua khu vwe chdn 13p va kha nang phan
hay cGa chat thai chdn 14p:

Theo phuong phap ludn ACMO0001, phat thai
theo kich ban gidm nhe khi dp dung giai phap
thu hoi va dét khi b3i rdc s& bao gbm céc phét
thai thanh phan sau:

- Phét thai tir tiéu thu dién ndng cho dp dung
gidi phap;

- Phat thai tir tiéu thu nhién liéu hda thach
khi ap dung giai phap;

- Phat thai tir van chuyén va phan phdi khi
bai rac bang xe tai;

- Phat thai tir van chuyén va phan phdi khi
bai rac bang dudng 6ng.

Tuy nhién, theo pham vi dp dung giai phap &
cap qudc gia, phat thai theo kich ban giam nhe
s& chi con lai phat thai tir tiéu thu dién nang
cho &p dung giai phap thu hoi va d6t khi bai rac.

trung
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Bdng 5. Huéng dan lwa chon gid tri k theo IPCC 2006

Piéu kién khi hau
Phuwong Bic va khi hau 6n hoa Nhiét déi (MAT>20°C)
, (MAT<20°C)
Logi chat thai Kho (MAP/ | UGt (MAP/PET>1) | Khé (MAP<1000 | UGt (MAP>1000
PET<1) mm) mm)
Mac | Khoang Mac Khoang | Mac | Khoang Mac Khoang
dinh dinh dinh dinh
Chat thai Giady/vai 0,04 | 0,03-0,05 | 0,06 | 0,05-0,07 |0,045 | 0,04-0,06 | 0,07 |0,06-0,085
cham G&/romra | 0,02 | 0,01-0,03 | 0,03 |0,02-0,04 | 0,025 | 0,02-0,04 | 0,035 | 0,03-0,05
phan hay
Chat thai | Nhirng chat hiru | 0,05 | 0,04-0,06 0,1 0,06-0,1 | 0,065 | 0,05-0,08 | 0,17 0,15-0,2
phan hlly | cocéthé phan
trung binh | hay khac (khéng
phai thirc an)
Chatthai | Récthwc phdm/ | 0,06 | 0,05-0,08 | 0,185 0,1-0,2 |0,08 | 0,07-0,1 0,4 0,17-0,7
phan hay bun thai
nhanh
Chat thai hon hop 0,05 | 0,04-0,06 | 0,09 0,08-0,1 | 0,065 | 0,05-0,08 | 0,17 0,15-0,2

Ngudn phat thai nay dugc tinh nhu sau:
PE,=EC *EF . (8)

Trong do:

PE, = Phat thai tir tiéu thu dién nang cho ap
dung giai phép (tCO,td);

EC, = Dién nang tiéu thu cho 4p dung gidi
phap trong nam y (kWh);

EF,,=Hé s6 phat thai cta ludi dién quéc gia
trong ndm y (tCO,td/kWh);

d. Phuwong phdp ddnh gid loi ich tir phi xi ly chét
thdi rén

Néu khdng duoc x&r ly dung quy trinh, CTR
tlr sinh hoat clia ngwdi dan va tir hoat déng san
xudat cdng nghiép sé gy rat nhiéu tac dong tiéu
cuc téi doi séng cla ngudi dan. Déi tuong thu
huwéng lgiich truc tiép tir qua trinh chon 1ap CTR
tai dy an la nguwoi dan tai khac khu vyee 1an can
BCL. Tong loi ich dat dugc tir viéc x ly rac thai
(B1) sé dugc tinh todn thong qua cong thirc:

B,=P*Q (9)

Trong dé P la chi phi xt ly trung binh ctia CTR
sinh hoat va CTR cong nghiép vao nam tva Q la
téng lvong CTR ma dy &n x{ ly trong nam t.

e. Phuong phdp danh gid loi ich tir sén xudt dién
ndng

Gia dinh gia dién khong chiu anh hudng bdi
=54 || TAP CHi KHOA HQC BIEN P61 KHi HAU
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Ngudn: IPCC, 2006

san lvgng cda mot du an don 1€, loi ich cho xa hoi
tlr san xuat dién nang sé trung khdp vdi doanh thu
cla du an. Nhu vay, téng loi ich tir sdn xuat dién
d6i vdi xa hoi clia du an mdi nam sé duorc tinh toan
theo cong thirc:
B,=P.*Q  (10)

Trong d6: P_ la gid dién thu mua, Q la san
lvong dién mdi ndm clha dy an.
g. Phwrong phdp xdc dinh chi phi déu tw ban déu

Dai vdi chi phi dau tu ban dau, dit liéu sé duoc
thu thap thdng qua bang héi déi vai cac khu xir ly
CTR. Chi phi dau tu ban dau (C,) bao gém chi phi
xay dung, mua sam trang thiét bj ban dau va cac
khodn phat sinh khac, duoc trd mét [an vao thoi
diém trude khi du &n divao hoat dong.
h. Phwrong phdp xdc dinh chi phivan hanh

Chi phi van hanh (C)) la nhitng khodn chi
nham dam bao hoat dong hiéu qua cla dy 4&n,
duoc chi trd hang ndm trong sudt vong doi.
Chi phi van hanh (C,) bao gom tién luong va
bdo hiém cho ngudi lao ddng; tién dién, nudc,
gas; chi phi bao dudng, bao tri thiét bi; chi phi
nguyén vat liéu (phu gia, men, vi sinh); chi phi
lién quan téi dat (thué, mua dat); va cac khoan
phat sinh. Trong phan tich chi phi lgi ich, thué
doanh nghiép dworc coi la mdt khodn thanh toan




chuyén giao gitta doanh nghiép va chinh phu, va
khéng dwoc tinh vao lgi ich hodc chi phi rong
cla xa hoi.
i. Phwong phdp xdc dinh hiéu qud kinh té trén
mot don vi rdac

Hiéu qua kinh t& trén mét don vi rac dugc xac
dinh bang hiéu s6 clia téng loi ich véi téng chi phi
trén lwong rac giam duoc. Cong thire cu thé:

(triéu VND/tan rac);
B = Lgi ich thu dwoc tir x(r ly réc (triéu VND);
C = Chi phi bé ra cho viéc xtr ly rac (triéu VND);
W = Luong rac dugce x{r ly (t&n rac).

3. 56 liéu

a. S6 liéu vé khéi lvong CTR duoc xi ly tai BCL

Nam Son

Theo URENCO (2010, 2014), khéi lvong rac
trung binh mot ngay dwoc xt ly tai bai Nam Son

NPV, . :ﬂ (17) qua cac nam tlr 1999 - 2014 ngay mot tang vdi
w tdng khéi lwong tich Ity dén thang 4/2014 I3
NPV .. =10inhudn dong trén mét don vi rac khoang 13,9 triéu tan (Bang 6, Bang 7).
Bdng 6. Khéi lugng rdc xi¢ ly tai bédi réc Nam Son giai dogn 1999 - 2007
Nam Khai lwg'ng trung binh Téng khdi lwgng rac dwgc | Téng khdi lwgng rac cdng
01 ngay (tan) x(r ly trong ndm (tan) don qua cac nam (tan)
1999 3 1.080 1.080
2000 1.126 410.990 412.070
2001 1.304 475.960 888.030
2002 1.472 537.280 1.425.310
2003 1.606 586.190 2.011.500
2004 1.734 632.910 2.644.410
2005 1.918 700.200 3.344.610
2006 2.225 812.214 4.156.824
2007 2.556 932.764 5.089.588

Nguén: UNRENCO, 2010

Bdng 7. Khéi lugng rdc xt ly tai bédi réc Nam Son giai dogn 2008 - 2014

Nam Khai lwg'ng trung binh Téng khéi lwgng rac dwgc | Téng khdi lwgng rac cdng
01 ngay (tén) Xt ly trong ndm(tan) dén qua cac ndm (tan)

2008 2.551 930.958 6.020.547

2009 2.985 1.089.493 7.110.040

2010 3.372 1.230.726 8.340.766

2011 3.792 1.384.017 9.724.783

2012 4.062 1.486.593 11.211.377

2013 3.996 1.458.569 12.669.945
4/2014 3.963 1.204.734 13.874.679

Gia dinh rang khéi lwvgng CTR trung binh 01
tai BCL Nam Son ¢ xu thé tang dan trong twong
lai, lwgng CTR dwgce x& ly dén ndm 2020 sé& duoc
wéc tinh bang phwong phdp ngoai suy dua trén
chubi s liéu lich str. Theo d6, lwvgng CTR duwoc
xt ly trong giai doan 2014 - 2020 dwoc thé hién

Ngudn: UNRENCO, 2014
trong Bang 8 dudi day.

Sau khi BCL déng clra vao nam 2020 thilugng
CTR tich Ity dugc xt ly s& khdng thay déi. Khéi
lwvgng CTR dugc x&r ly hang nam tai BCL Nam
Son dugc biéu dién trong Hinh 4.
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Badng 8. Khéi lwong rdc xtt ly tai béi réc Nam Son giai doan 2014 - 2020

Nam Khéi lwgng trung binh 01 | Tong khai lwong rac dwoc | Tong khéi lwong rac cong
ngay (tan) Xt ly trong nam (tan) don qua cac nam (tan)
2014 3.963 1.446.495 14.116.439
2015 4.359 1.591.145 15.707.584
2016 4.795 1.750.259 17.457.842
2017 5.275 1.925.285 19.383.127
2018 5.802 2.117.813 21.500.941
2019 6.382 2.329.595 23.830.535
2020 7.021 2.562.554 26.393.089
triéu tan
3
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2 | I
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Hinh 4. Khéi lugng CT

x

b. S6 liéu vé thanh phan chét thdi rdn

Thanh phan CTR dugc xt ly dugc BCL Nam
Son duwoc thu thap tr UNRENCO (2012) thong
qua diéu tra, khao sat trong khuén khé nghién
ctru xdy dung dé xuat NAMA cho [inh vyc CTR

duwoc xtt Iy hang ndm tai BCL Nam Son

duogc thuc hién bdi Vién Khoa hoc Khi tuong
Thay van va Méi truong (2014). Theo d6, thanh
phan CTR duoc thé hién trong Bang 9. Thanh
phan CTR nay duoc gia dinh 1a khong thay d6i
trong ca giai doan tinh todn tir 1999 - 2020.

Bdng 9. Thanh phén CTR va ti lé CTR hitu co ¢d thé phdn hdy dwoc

j Thyc | Giady Go6 Vai Thuc | Nhua, kim loai
pham vat thay tinh, ...
Thanh phan CTR Wj 57,3% | 5,96% | 4,57% | 3,79% | 2,8% 25,58%
Ti I&é ham lwgng hitu co phan hay DOCj 15% 40% 43% 24% 20% 0%
duogc trong thanh phan CTR (DOC)

c. S6 liéu vé san xudt dién ndng

Cac théng s6 st dung dé toan lugng dién
nang san xuat duoc tir khi b3i rdc dugc tham
khdo tlr phwong phap ludn cia CDM ACMO0001,
Hudng dan kiém k& KNK quéc gia phién ban
2006 (Bang 10).
d. S6 liéu ddnh gid chi phi lgi ich
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Ngudn: URENCO, 2012
Céc loai chi phi cho viéc thuc hién giadi phap
thu héi khi bdi rac cho phat dién bao gom: (i)
Chi phi dau tu va (ii) Chi phi van hanh. Trong khi
dd lgi ich thu duoc tir phuwong an gidm nhe nay
chi 1a ngudn thu tir ban dién sdn xuat dwoc. Cac
s6 liéu vé chi phi la lgi ich dwoc théng ké trong
Bang 11, Bang 12 va Bang 13.
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Bdng 10. Théng s6 sdn xudt dién ndng tir khi bdi rdc

Théng sé Gia tri Nguén
Hé s6 san sang clia dong co san xuat 85% Théng s6 déng co Jenbacher
dién khi sinh hoc
Hiéu suat cia ddng co san xuat dién 38% Théng s6 déng co Jenbacher
khi sinh hoc
Nhiét trj cha Mé-tan 50.400 kJ/kg IPCC, 2006
Khéi lvgng thé tich cla khi mé-tan 0,7168 kg/m? IPCC, 2006
Ham lugng CH, trong khi bai rac 50% ACMO0001
Bdng 11. Chi phi dau tw cho gidi phdp thu hoi khi bdi réc cho phdt dién
Hang muc thiét bi Chi phi (ti VND)
Hé théng thu héi khi | Hé théng thu hoi khi 46,35
Nha may dién Hé théng say, dudng 6ng, 1ap dat 10,19
Than hoat tinh 8,15
Cac thiét bj dién 27,17
Hé théng gidm sat 0,85
BO tich hop vai ludi dién 3,26
Nghién ctru va diéu phéi k§ thuat 6,55
M4y phat dién khi sinh hoc 81,50
Thué& nhap khiu 26,21
Van chuyén 1,74
Cong xay dwng 2,72
Nha van hanh, bdo hiém, dao tao 1,36
Toéng 169,65
Téng 216

Ngudn: Tham khdo cdc dw dn CDM vé chét thdi rdn

Bdng 12. Chi phi vén hanh cho gidi phdp thu hdi khi béi rdc cho phdt dién

Hang muc Chi phi
(ti VND/n3m) 85%
Chi phi nhan cong 0,69
Chi phi bao dudng hé théng thu khi 2,78
Chi phi bdo dudng nha may dién 3,37
Cac tiéu dung khac 2,72
Chi phi bao hiém 0,22
Chi phi bao tri mdy phat dién khi sinh hoc 15,69
Téng 25,45

M6t s6 cac tham sé khac duwoc s dung dé

Ngudn: Tham khdo cdc dw dn CDM vé chét thdi rén

tinh todn chi phi lgi ich cla gidi phap thu héi khi

b3i rac cho phét dién bao gom:
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Bdng 13. Cdc tham s6 tinh todn chi phi loi ich cho gidi phdp thu hdi khi béi rdc cho phdt dién

Hang muc Gia tri Pon vi
S8 nam thye hién giai phap 15 nam
Ti |é chiét khau 7 %
Thué thu nhap 25 %
Gia ban dién 949 VND/kWh
Chi phi dy phong 2 %

4. Két qua va thao luan
a. Tiém ndng giam phdt thdi khi nha kinh

Két qua tinh todn phuong an co s chi ra rang
tong luvgng phat thai KNK tich |ty cia BCL Nam Son
trong ca vong doi la khoang 24,8 triéu tan CO,td,
véi lvgng phét thai trung binh dat 486 nghin tan
CO,td/ndm. Luong phat thai nay tang dan va sé
dat dinh vao ndm 2020 vé&i khodng 1,64 triéu tan
CO,td, sau d6 sé giam dan dén nam 2035. Diéu
nay la do, sau ndm 2020, BCL Nam Son déng clra
va khéng nhan thém lwong CTR méi. Két qua tinh
toan nay hoan toan phu hop véi ké hoach xir Iy CTR

triéu tan coz2td
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Ngudn: Tham khdo cdc duw dn CDM vé chét thdi rén

cla BCL Nam Son. Néu xét lwong phat thai KNK
trén mot don vi rac thai dwoc xtr ly thi BCL o gid tri
khoang 0,12 tan CO,td/tan rac.

Theo phuwong an gidm nhe, lvgng phat thai
KNK trwdc nam 2020 13 giéng v&i phuwong én co
s@. Tr ndm 2020 dén ndm 2035 khi giai phap
thu hoi khi b3i rac cho phat dién dwoc dp dung,
mot luong khi bai rdc sé dugc thu hoi va dét
cho phat dién, do dé phat thai sé it hon so vdi
phuong an co s@. Cu thé 1a ndm 2020, phuong
an gidm nhe chi phat thai khoang 0,81 triéu tan
CO,td va chi phét thai khoang 0,06 triéu tan
CO,td vao nam 2035.
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Hinh 5. Phdt thdi theo phuong dn co s& va phwong dn gidm nhe tai BCL Nam Son

Téng luwgng phat thai gidm duoc theo
phuong an gidam nhe trong giai doan 2020 -
2035 la khoang 4,5 triéu tan CO,td, véi lugng

triéu tan CcO2td
0.90
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giam trung binh la khoang 278 ngan tan CO,td/
nam, twong dwong véi mirc giam khoang 57%
5o v3i phuong én co' so.

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Hinh 5. Phdt théi theo phwong dn co sé& va phuong dn gidm nhe tai BCL Nam Son
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b. Chi philgiich

Téng chi phi dau tu cho viéc ap dung giai
phap thu hoéi khi b3i rdc cho phat dién v&i cong
sudt 5SMW tai Nam Son tuong duong 216 ti
VND, twong duong 9,3 trieu USD. Chi phi van
hanh tinh dwoc khodng 25,5 ti VNB/nadm, tuong
duwong vai khodng 1,1 triéu USD/nam.

Suat dau tu cho mét nha may dién rac tinh
duocvao khoang 43,2 tiVNB/MW tuong duong
khoang 1,86 triéu USD/MW. Chi phi van hanh

tinh dwoc khoang 5,1 ti VND/MW/nam tuong
duong khoang 0,22 triéu USD/MW/nam.

Gia tri hién tai dong (NPV) cla giai phap
trong thoi gian van hanh 15 nam tlr 2021 - 2025
la -55,66 ti VND, twong dwong -2,4 triéu USD.
Nhu vay [a phuong an gidam nhe KNK dp dung
giai phap thu hoi khi b3i rdc cho phat dién khong
c6 hiéu qua vé kinh té. Bén canh d6, dé giam
dugc 1 tan CO,td, gidi phap sé phai tiéu ton
0,54 USD (Bang 14).

Bdng 14. Chi phi loi ich cua gidi phdp thu héi khi béi rdc cho phdt dién tai BCL Nam Son

Chi phi dau tw Chi phi van hanh

Gia tri hién tai rong (NPV)

Chi phi giam phat thai

(triéu USD) (triéu USD) (triéu USD) (USD/tCO,td)
9,3 16,4 -2,4 0,54
5. Két ludn c6 nhitng nghién cru sdu hon vé hé sd phat thai

Viéc tinh todn tiém nang gidm phat thai va
chi phi lgi ich la co s& cho viéc dadnh gid hiéu
qua va tinh kh3 thi cta céc giai phap x& ly CTR
thay thé& chén 18p CTR néi chung va cac giai
phap gidm phat thai KNK ndi riéng. Ddng thoi,
tiém ndng giam phat thai va chi phi lgi ich cling
la nhitng tiéu chi chinh cho viéc lya chon uwu
tién dé thyc hién cac giai phap gidm phat thai
KNK.

DP&i vdi Iinh vuc CTR, viéc dp dung cac
phuong phap ludn cia CDM d3 dwogc EB cong
nhan va Hudng dan kiém ké KNK ctia IPCC phién
ban 2006 |a phu hop véi diéu kién Viét Nam. Cac
phuong phap ludn nay du chi tiét dé danh gid
cho pham vi tirng dy an, gidi phap riéng1é, dong
thoi cling cé thé don gian hdéa dé tinh toan cho
quy mo xt ly CTR cla vung hodc qudc gia. Bén
canh dé, dé cd thé tinh toan chinh xac hon, can

dac trung quéc gia cda Viét Nam trong linh vie
chat thai ran.

Két qua tinh todn todn tiém nang gidm phat
thai va chi phi lgi ich thi diém cho viéc 4p dung
giai phap thu hodi khi b3i rdc cho phat dién tai
BCL Nam Son chi ra rang giai phap nay cé tiém
nang giam phat thai KNK déng ké, v&i mirc giam
twong dwong 57% so véi phuwong an co sé. Tuy
nhién, vai chi phi thiét bi va muc chi phi dau tu
nhu hién nay gidi phap nay lai khdng cé hiéu qud
vé mat kinh té. Néu so sanh tuong quan gitra lgi
ich vé giam phat thai va hiéu qua kinh té thi, chi
phi giam phat thai khi nha kinh cla giai phap nay
la khéng cao, chi khodng 0,54 USD/tCO2td. Do
vay, néu co cac co ché hd tro phu hop nhu gia
tin chi cdc-bon hay thué céc-bon thi gidi phap
nay s& vira co hiéu qua vé kinh té va vira cé hiéu
qua giam phat thai KNK.
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EVALUATING MITIGATION POTENTIAL AND COST - BENEFIT OF LANDFILL
GASES RECOVERING FOR ELECTRICITY GENERATION, CASE STUDY:
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Abstract: Solid waste disposal(SWD) with organic components under anaerobic conditions will cause
greenhouse gas (GHG) emissions. GHG emissions from the waste sector contribute about 6% of the country’s total
greenhouse gas emissions. One of the mitigation measures applied to closed-down landfills is the installation of
piping systems for collecting and burning of landfill gas. This study aims to assess the potential for GHG
emission reduction and the cost-benefit of landfill gas recovering for power generation using methodologies
developed for CDM projects which has been recognized by the CDM Executive Board (EB); and cost-benefit
analysis (CBA). The results show that the GHG emission reduction of this solution is about 0.12 tons CO eq/
ton of treated waste, equivalent to a reduction of about 57% compared to the baseline. However, this
solution is not economically viable with a cost reduction of about 0.54 USD/tCO ,e. The study assessed the
potential for GHG emission reductions and the cost benefits of landfill gas recovery solutions for a specific
case. However, the parameters and GHG emission factors used for calculation are default. Therefore, more
in-depth studies on Vietnam’s country specific emission factors for the waste sector are needed in order to
achieve more accurate results.

Keywords: Mitigation potential, cost - benefits, landfill gases recovering for electricity generation.
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