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Kiém toan khi nha kinh trong hé théng thoat
nudc dé thi: Nghién cuu dién hinh luu vuc Le
Chan va Nha may xu ly nuéc thai Vinh Niém,
Hai Phong

Lreenhouse gas audit for urban drainage systems: A case study of Le Chan catchment and
Vinh Niem wastewater treatment plant, Hai Phong
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TOM TAT

Trong bdi canh Viet Nam cam ket dat phat thai rang béng “0" vao nam 2030, viec kiém ke va giam phat thai khi nha kinh (KNK) trong cac linh
virc ket cu ha tAng ngdy cang duge quan tam trong da ca linh vure thodt nude va xir Iy nuac thai (XUNT). He thing thoat nuac va xir Iy nude
thai da thi khong nhitng tiéu thy ndng lreng |én ma con phét sinh khi methane (CH,). khi nitrous oxide (N,0) va khi carbon dioxide (CO,)
trong qué trinh van hanh, do vay | ngudn phat thai KNK r&t dang k. Cac nghin ciru trén thé gidi da tinh toan phat thai KNK nganh nuac va
ve sinh chiém khoang tir 3 - 7% phat thai KNK trong da thi [7).

Tuy nhign, cac nghigén citu vé kiém toan KNK trong hé thdng thoat nuac tai Viet Nam hién con han ché va chii yéu tap trung vao nha may
XUNT, chua xem xét ddy di toan ba hé thang thoat nudc tir be tu hoai, mang ludi thu gom, ha diéu hoa, tram bom dén xir Iy ban.

Bai bao ting hop céc qué trinh phat thai KNK trong hé thang thoat nuae da thi, phan tich co si phiong phap tinh toan theo [PCC, ECAM va
cach tigp can theo timg cong trinh don vi (unit process), ddng thi tinh toan thir nghigm cho leu vy Le Chan va Nha may XINT Vinh Nigm,
Hai Phang. K&t qua cho thdy cang doan xi Iy sinh hoc bun hoat tinh va hé théing thdi khi [ khu vuc tigu thy dign nang lén nhét, chigm khoang
all - 70% tdng dién nang nha méy. Methane (CHs) phat sinh tir bé tur hoai, mang ludi thu gom nuéc thai va xir Iy bin 13 nguéin phat thai dang
ké trong toan he thing. Chi sd tieu thy néng lrgng rigng (SEC) ca nha méy dat khoang 0,182 - 0,200 kWh/m? (chwa bao gom xir Iy bun nhu
céc nuac), treng doi pho hop vai cac gig tri tham chigu (benchmark) qudt t& theo ENERWATER va ECAM. Nghign ciru dé xuat hrang tigp can
kigm toan tich hop nang lugng - khi nha kinh, ket hp dit lieu SCADA va tinh toan chi tiét theo ting céng trinh nham nhan dién cac diém nang
phat thai va phuc vu muyc tigu Net Zero cho hé théing thoat nedc da thi Viet Nam.

Tir khda: Khi nha kinh; kiém toan khi nha kinh; he théng thoat nude da thi; methane (CH4); IPCC; ECAM; nha may xir Iy nude théi; Cl = Cuang
dd phat thai khi nha kinh; tigu thu nang legng rigng (SEC).

ABSTRACT

As Vietnam pursues its commitment to achieving net-zero greenhouse gas (GHG) emissions by 2050, the quantification and mitigation of GHG
emissions from the water sector have become increasingly important. Urban drainage and wastewater treatment systems are not only significant
energy consumers but also sources of methane (CH,), nitrous oxide (N,,0), and carbon dioxide (C0,) emissions. Studies worldwide have estimated
that GHG emissions from the water and sanitation sector account for 3-7% of GHG emissions in urban areas (7). However, studies on GHG auditing
in Vietnam have primarily focused on wastewater treatment plants (WWTPs), with limited consideration of the entire urban drainage system,
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including septic tanks, sewer networks, retention ponds, pumping stations, and sludge management facilities. This study reviews GHG emission
pathways within urban drainage systems and summarizes assessment methodologies based on the Intergovernmental Panel on Climate Change
(IPCL), the Energy Performance and Carbon Emissions Assessment and Monitoring (ECAM) tool, and unit-process-based approaches. A case study
was conducted for the Le Chan drainage basin and the Vinh Niem Wastewater Treatment Plant in Hai Phong City. The results indicate that activated
sludge treatment and aeration systems are the largest electricity consumers, accounting for approximately 50 - 70% of total plant energy use.
Methane emissions originating from septic tanks, sewer networks, and sludge treatment processes represent significant emission sources across
the drainage system. The specific energy consumption (SEC) of the WWTP was estimated at 0182 - 0.200 kWh/m?®, which is comparable to
international benchmark values reported by ENERWATER and ECAM. The study proposes an integrated energy-GHG auditing framework that
combines SCADA-based operational data with detailed unit-process analysis to identify emission hotspots and prioritize mitigation measures. The
proposed approach provides a practical basis for improving energy efficiency, reducing GHG emissions, and supporting the transition toward net-
zero urban wastewater management systems in Vietnam. Keywords: greenhouse gas emissions; greenhouse gas audit; urban drainage system;
wastewater treatment plant; methane (CH.); IPCC; ECAM; greenhouse gas emission intensity (CI)

Keywords: Greenhouse gas emissions; greenhouse gas audit; urban drainage system; wastewater treatment plant; methane (CH,); IPCC;
ECAM; greenhouse gas emission intensity (CI); Specific Energy Consumption (SEC).

Danh muc chirviét tat

Ky hiéu Thuat ngii tiéng Anh Dién giai tiéng Viét
GHG Greenhouse Gas Khi nha kinh (KNK)
KTKNK Greenhouse Gas Audit Ki€ém toan khi nha kinh
KTNL Energy Audit Ki€ém toan nang lugng
WWTP Wastewater Treatment Plant Nha may xt ly nudc thai (XLNT)
GTTC benchmark Gia tri tham chiéu
SEC Specific Energy Consumption Chi s6 tiéu thu nang lugng riéng
@ Carbon Intensity Cuong do phat thai carbon
IPCC Intergovernmental Panel on Climate Change Uy ban Lién Chinh phti vé Bién d6i khi hau
IWA International Water Association Hiép hoi Nuéc Quéc té
ECAM Energy Performance and Carbon Emissions Assessment and Cong cu danh gia va gidm sat hiéu qua nang luong va phat
Monitoring Tool thai carbon
ENERWATER Energy Performance and Carbon Emissions Assessment and Hé théng danh gia va so sanh chuan hiéu qué nang lugng
Benchmarking of Wastewater Treatment Plants va phat thai carbon cia nha may xt ly nudc thai

SCADA Supervisory Control and Data Acquisition Hé théng giam sat, diéu khién va thu thap di liéu
CAS Conventional Activated Sludge Cong nghé bun hoat tinh truyén théng
BTH Septic Tank Bé tu hoai
BOD:s Biochemical Oxygen Demand (Nhu cau oxy sinh héa 5 ngay)
COoD Chemical Oxygen Demand (Nhu cau oxy héa hoc)
TN Total Nitrogen (Téng nito)

1.DAT VAN BE nudc hén hgp trong diéu kién khi hau nhiét déi nhu Viét Nam, phat

Bién d&i khi hau va muc tiéu phat thai rong bang “0” dang tr& thai methane tir c8ng thoat nudc, bé tu hoai va ho diéu hoa cé thé

thanh dinh hudng quan trong trong phét trién ha tang ky thuat dé thi
bén viing. Tai Viét Nam, Luat Bdo vé maéi trudng nam 2020, Nghi dinh
$6 06/2022/ND-CP vé giam nhe phat thai khi nha kinh va bao vé tang
6-dén, cing Nghi dinh s6 119/2025/ND-CP stra d6i, b8 sung Nghi dinh
$6 06/2022/ND-CP da tao co s& phép ly cho viéc kiém k&, quan Iy va
giam phat thai KNK trong céc linh vuc phat thai chinh [3-5].

Trong linh vuc thoat nudc va XLNT, cac cong trinh tir bé tu hoai,
tuyén c6ng thoat nudc, tram bom, hé diéu hda dén nha may XLNT
va xtly bun vira tiéu thu nhiéu nang lugng, vira phat sinh KNK théng
qua qua trinh phan hay chat hitu co, chuyén héa nito va sir dung
dién nang. Theo IPCC, nudc thai la mot nguén phat thai CH, va N,O
quan trong trong linh vuc chat thai [1], [2]. D6i véi hé théng thoat

¢6 y nghia Ién hon so véi cac khu vuc 6n ddi.

Hién nay, nhiéu nghién ctru trong nuGc mdi tap trung riéng cho
nha may x{ ly nuéc thai ma chua danh gia toan bo hé thong thoat
nuéc dé thi bao gébm bé tu hoai, mang lugi céng, hé diéu hoa, kénh
muaong, tram bom, x ly bun va cac cong trinh phu trg. Trong khi do,
cdc céng cu va phuong phap quéc t€ nhu IPCC, ECAM va
ENERWATER da dugc st dung dé danh gia phat thai, hiéu qua nang
lugng va benchmark van hanh cia hé théng nudc dé thi [1], [2], [6].

Luu vuc Lé Chan - Hai Phong dugc lua chon lam nghién cdu dién
hinh do cé day du dac trung clia hé thong thoat nudc hén hop tai
dé thi I6n cda Viét Nam, bao gém bé tu hoai phan tan, mang ludi
thu gom nudc thai, mang lugi thoat nudc mua, hé diéu hoa, tram
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bom nudc mua, tram bom nudc thai, Nha mdy XLNT Vinh Niém va
hé théng xt ly bun. Khu vuc nay c6 téc d6 dé thi héa cao, chiu anh
hudng clia ngap Ung va triéu cudng, dong thoi cé dir liéu van hanh
va SCADA tuang ddi day da, phu hgp cho nghién ciru kiém toan KNK
toan hé théng.

2. CAC QUA TRINH PHAT THAI KNK TRONG HE THONG
THOAT NUGC

Trong hé thng thoat nudc dé thi, cac ngudn phat thai KNK chu
yéu bao gém bé tu hoai, mang lugi thu gom nuéc thai, hé diéu hoa,
tram bom, nha may XLNT, hé théng xUt ly bun va cac cong trinh phu
trg. Cac ngudn nay tao ra CH,, N,O va CO, thong qua cac qua trinh
sinh héa va tiéu thu nang lugng trong van hanh.

Theo cach tiép can kiém ké KNK, pham vi phat thai cé thé dugc
phan thanh ba nhém: Pham vi (Scope) 1 la phat thai truc ti€p ti qua
trinh thu gom va xt ly nudc thai; Scope 2 la phat thai gian tiép tur
dién ndng, nhiét hodc hoi nuéc mua ngoai; Scope 3 la phat thai gian
tiép tu hda chat, vat tu, van chuyén, xay dung, x{r ly chat thai va cac
hoat déng phu trg khac [7], [8].

CHs chi yéu phét sinh tir qua trinh phan hay yém khi cac chat hiu
catrong bé tu hoai, mang ludi céng va bun thai. Nitrous oxide phat sinh
trong qua trinh nitrat hda va khir nitrat tai cac cong trinh xt ly sinh hoc.
CO; gian tiép phat sinh ti dién nang tiéu thu cho bom, théi khi, xdr ly
bun va cac céng trinh phu trg. D6i véi Nha may XLNT Vinh Niém strdung
cong nghé bun hoat tinh truyén thong (CAS), hé thong xur ly hiéu khi
(Aeroten) va may théi khi Ia khu vuc tiéu thu dién nang I6n nhét, chiém
khodng 60 - 70% téng dién nang van hanh.

Bang 1. Ngudn phat thai KNK cht yéu trong hé théng thoat nudc d6 thi

Cong trinh/qua trinh | Khi phat thai chinh (0 ché phat thai Phan ting/quan hé dac trung Ghi chii dp dung
. ) ‘s e . Can tinh riéng do ty 1& sit dung bé
Bé tu hoai (H,, €O, Phan hty ky khi chét hitu cg; |én men axit; tao methane | CgHy,05 — 3CH, + 3C0, turhoai cao tai do thi Viét Nam
i Lang can hitu co, diéu kién yém khi trong cdng; gidi Phu thudc thdi gian luu, nhiét do,
Mang 6i cong thu gom | CHi, €0 Hys phéng khi hoa tan CHsCO0H — CHy + 0, do doc va diéu kién van hanh
PO Lang bun, phan hdy hitu co, chuyén héa nita trong Idp _ _ (6 y nghia trong hé thong thoat
Ho diéuhoa, kenhmuong | CHa, (0 N0 tram tich N0, —~NO;” — N0 — N, nuéc chung va hé diéu hoa do thi
Tram bom (0, gién tép, CH TIEEJ thl_f.d|en nang; khudy tron va gidi phong khi tir D.l?n nang X hé so phat thai ludi Thuﬂf_)c S’cope’ 2 v?.mot p.hMan Scope
nudc théi dién 1 néu ¢d phat thai truc tiép
o X Iy sinh ho, nitrat héa, khi nitrat, 1dng bun va tiéu | NH,* — NO,” — NO;~; NO;~ — | Aeroten va may théi khi la diém
Nha may xifly nucthai | Oy CHy, N0 thu dién N,0 — N, nong tiéu thu ndng luong
L s A b s o o s A (an duavao Scope 1va Scope 3 tly
Xy va luu chifa bun CH,, N;0, €O, Phan hdy bun hitu co; ép bun, vén chuyén va chénldp | VS — CH, + (0, ranh gidi kidm ke

3. PHUONG PHAP TINH TOAN PHAT THAI KNK

Nghién ctiu st dung két hgp ba nhém phuaong phap: (i) phuong
phép IPCC dé kiém ké phat thai CH, va N,O tir nudc thai; (i) céng cu
ECAM dé danh gia dong thsi hiéu quad nang luong va phat thai
carbon; va (iii) phuong phap can bang vat chat dya trén hiéu suat
tinh theo tirng céng trinh don vi, cé xét d&n mo hinh déng hoc xt ly
sinh hoc dé nhan dién cac diém néng phat thai dé so sanh danh gia

Phuong phap IPCC phu hgp cho kiém ké cap hé théng va c6 kha
nang ap dung khi dir liéu chi tiét con han ché. Tuy nhién, dé dé xuat
gidi phap gidm phat thai cho tiing céng trinh cu thé, can két hgp dir
liéu van hanh, SCADA, dién nang tiéu thy, céng suat hoat dong cltia
cac thiét bi va cac tham s6 cdng nghé nhu COD, BODs, TN, luu lugng,
nhiét d6, thai gian luu nuéc va tudi bun.

dac biét doi véi bé tu hoai la ngudn phat thai Ion.
Bang 2. Mé hinh déng hoc va tham s6 dic trung tinh toan kiém toan KNK

Qua trinh Ma hinh Tham sd chinh | Cdng thiic dac trung Y nghia iing dung

Sinh truéng vi sinh vét di duéng | Monod um, Ks, S p=pm X S/(Ks +S) M0 ta tang trudng vi sinh theo ca chdt

Phan hiy co chat hitu co Substrate utilization k, Ks, S 1s=-k X S/(Ks +S) Tinh toc d tiéu thu COD/BOD

Sinh khdi tao thanh Biomass growth \AS x=YXrs Udc tinh lugng buin sinh ra

Phan hiy ngi bao Endogenous decay kd, X rd =-kd x X M0 ta suy gidm sinh khoi

Nitrat hda Nitrification kinetics NH,*, DO it = pA X NH,/(KNH, + NH,) x DO/(KO + DO) Oxy héa amoni va nquy co phat sinh N,0

Khr nitrat Denitrification kinetics | NO,~, COD rden = pH X NO5/(KNO; + NO) x COD/(KS + COD) | Danh gid qué trinh sinh N,/N,0

Bang 3. Tham s6 va c6ng thuc tinh toan phat thai KNK theo IPCC va hiéu suat cong trinh don vi

STT Tham s6/Mé hinh Ky hiéu Ponvi Gia tri tham khao Cong thii/Ung dung Nguén
1 | Khdnangsinh methane tdida | B, kg CH,/kg COD 0,25 ECH, = (0D x By x MCF IPCC2006/2019
2 | Hés6 hiéu chinh methane MCF - 0,5-0,8 Diéu chinh theo diéu kién yém khi IPCC 2006/2019
3 Phét thai CH, tir cong ECH,-sw | kg (0,eq/ndm Theo COD ECH,-sw = COD x By x MCFsw x GWPCH, IPCC, unit process
4 | Thai gian luu nudc HRT gi¢ hodc ngay 4-24 HRT=V/Q D liéu van hanh

e e o =(0D_load-COD_removed_primary e aa
5 tHr':]‘;] ;‘;al; ;ﬁh"i’w‘c“a @cqua )y % >90% —COD_removed_bioxEF_CH4_CAS :’;’:h thictké van
i =TN_removedxEF_N20_N_TN
6 | Tugibin SRT ngay 5-30 SRT = VX/(Qrkr + QuwXw) ﬁ:m{ thiét ké van
7 | PhdtthdiN,0 EN,0 kg C0,eq/ngay Theo EF EN,0 = Neffluent x EFN,0 X GWPN,0 IPCC2019
Phét thai (0, gidn tiép tirdién | ECO,-e kg (0,eq/ngay | EFgrid theo dién ndng nam cong bd | ECO,-e = Dién nang X EFgrid Scope 2

9 | Téng phat thi KNK GHGtotal | kg C0,eq/ngay Téng hop GHG = (0, + GWPCH,xCH, + GWPN,0xN,0 LﬁEEOCOIARG/GHG
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4, KET QUA TiNH TOAN THU NGHIEM CHO LUU VUC LE
CHAN VA NHA MAY XLNT VINH NIEM

Luu vuc L& Chan dugc lua chon I nghién ciu dién hinh do c6 day du
dac trung clia hé théng thodt nudc chung va di liéu van hanh thuc té
tuong d6i 6n dinh (da di vao van hanh tir 2020). Quy mé dan s6 hién tai
khoang 230.000 ngui va dinh hudng dén nam 2030 khoang trén 280.000
ngudi. D& tinh toan phat thai KNK vai do tin cdy cao, can thu thap déng
bé cac théng s6 dau vao tai bé tuhoai, mang ugi cdng, hé diéu hoa, tram
bom trong luu vuc, nha may xtr ly nudc thai va hé théng x ly bun.

D6i véi nha may XLNT Vinh Niém, cong suat thiét ké la 36.000

m>/ngay, luu lugng van hanh trung binh khoang 32.000 m*ngay. Nha

may st dung cong nghé bun hoat tinh truyén théng (CAS) Aeroten.

th 1 Pham vi nghlen cliv klem toan KNK hé thdng thodt nudc luu vuc Lé Chén

Khi m& réng ranh giéi tinh toan cho toan hé théng gém bé tu
hoai, mang lugi thoat nudc, hé diéu hoa, tram bom, nha may XLNT
va xt ly bun, téng phét thai KNK tdng dang ké so véi chi tinh riéng
nha may.
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Hinh 2. Vi tri khdo sat, thu thdp tinh todn phat thai KNK tai luu vyc Lé Chan - Téy Nam,
Héi Phong

Két qua thu thap xac dinh pham vi tinh toan clia hé théng thoat
nudc luu vuc Lé Chan

Bang 4. Tham s6 dau vao chinh phuc vu tinh toan KNK cho Nha may XLNT Vinh Niém

Nhém ddi tugng Quy md/Théng sé chinh Gia tri
Dan s6 phuc vu Dan s tuong duong ~230.000 - 280.000 ngudi (du kién quy hoach dén 2030)
Hé thang thodt nudc Chiéu dai mang ludi cong >730 km
Hé thdng thodt nudc Giéng thu, giéng tham >25.000 cong trinh
Hé thong thodt nudc H6 diéu hoa 70,3 ha
Hé thong thodt nudc Kénh, muong thoat nudc >70km
Hé thong thodt nudc (dng ngan triéu, clia phai ~170 clfa
Tram bom Tram bom nudc mua Méy Dén, Vinh Niém, Nam Cdu Binh
Tram bom Tram bom nudc thai Hong Qudc Binh, Ho Sen
Nha may XLNT Vinh Niém (Ong sudt thiét ké 36.000 m*/ngay
Nha mdy XLNT Vinh Niém Luu lugng van hanh trung binh ~32.000 m*/ngay
Nha méy XLNT Vinh Niém (dng nghé xt ly CAS - Aeroten
Nha mdy XLNT Vinh Niém Dién ndng tiéu thy trung binh ndm
Chét lugng nudc théi dau vao BOD; 98- 150 mg/L
Chét lugng nudc thai dau vao (0D 150 - 200 mg/I
Chét lugng nudc théi dau vao Téng Nito (TN) ~40 mg/L
Diéu kién van hanh Nhiét do nudc thai 24-30°C

Thiét 1ap cong thic tinh toan theo tiing qua trinh (unit process) két hgp cac tham s6 tham chiéu theo IPCC da céng b tinh lugng phat
thai dé xay dung cong thiic, ham tinh todn nhu Hinh 3.
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Hinh 3. Két qua md phdng thiét Iap ham cong thic tinh phat thai KNK nha mdy XLNT Vinh Niém theo ting qud trinh (unit process)
(*) Déy la cdc két qua tinh chi tiét budc ddu, sé tiép tuc duoc cdp nhdt trong qud trinh khdo sdt chi tiét, cdc két qud sé cd su dao ddng theo diéu kién ddu vao nudc thdi giiia cdc mia, sé kiém
chiing doi chiing két qud va phdn tich so sdnh vdi cdc mé hinh tinh cda EPA, ECAM
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Két qua tinh toan phat thai gian tiép tir dién ning ctia nha may xu ly udc tinh khoang 5,97 tCO,/ngay, tuong ting khodng 0,166 kgCO,/m?
nudc thai xtr ly. Trong d6, Aeroten va may théi khi 1a khu vuc tiéu thu nang luong 16n nhét.

Téng hgp két qua tinh khi nha kinh clia tiing qua trinh va so sanh tling d6i tugng phat thai thé hién tai Bang 5:

Bang 5. Téng hgp két qud phat thai va tiém ndng gidm phat thai

Ndi dung

Gia tri tong hgp

Nhan xét

T6ng phat thai KNK toan hé théng

= 4.316,5t(0,eq/ndm

Bao gom Scope 1, Scope 2 va Scope 3

T6ng phat thai sau t6i uu

~=3.020 - 3.450 tC0,eq/ndm

Sau ap dung cac gidi phdp t6i uu van hanh va thu héi nang lugng

Tiém nang gidm phat thai KNK

=860 - 1.300 tC0,eq/ndm

Tuong duang giam khoang 20 - 30%

Ngudn phat théi I6n nhat

B tu hoai va nha may XLNT

Hotspot CH, (BTH) va tiéu thu dién cia hé thdng

Nguon tiéu thu dién n nhat

Suc khi Aerotank

Phu tai dién chinh cia WWTP

T6ng tiéu thu ndng luong toan hé théng =7.542 MWh/nam

Bao gom WWTP, tram bom, bin, (S0

T6ng tiém nang thu hoi/tiét kiém nang lugng | = 3.100 - 4.410 MWh/ndm

Tuong duong khoang 28—33% nhu cau nang lugng

Dién mat troi mdi nha (PV) =1.000 - 1.350 MWh/nam

Nguon thu hoi ln

Thu héi biogas tir bé ty hoai va bun = 1965 MWh/ndm Gidm phat thai (H,

Tiét kiém tif t6i uu DO va bién tan =600 - 800 MWh/ndm Hiéu qua dau tu cao

SEC hién trang toan hé thdng =0,55 kWh/m* Nam trong khodng benchmark cia mot s6 nudc dang phat trién, da bao gom cac tram bom, bd sung xit Iy bun
(I hién trang = 0,42 kg (0,eq/m’ (on cao so véi benchmark EU/Nhdt Ban

Tiém néng gidm SEC sau t6i uu =0,38- 0,45 kWh/m’®

Giam khoang 15 - 25%

Tiém nang giam Cl sau toi uu =0,28-0,35 kg (0,eq/m’

Tiém can benchmark qudc té

HE THONG THOAT NUGC VA NHA MAY XLNT VINH NIEM

NGUON PHAT THAI

)W LOAI KHi NHA KiNH
1.276,3
(29,6%) | X CH,
" {Methane)
MANG LU THU GOM |
‘ é 6574 | 24777
Asd s I (57,5%)

§ NUGC MUA

5,0%

1.556,8
{36,1%) il 4300
o LY BON _u.-m I
t 605,9 965
(14,1%) ._! 81

(Bon vi; tCO.e/nam)

NHAN XET TRONG DIEM
+ CH, chiém tf trang kin nhat (57,5%)
chils yu 1l bE ty hogl v al I ban

TGNG PHAT THAI

« N,O phit sinh chi y&u tir qué trinh
wit I sinh hex ti nha may (CAS),

« €0, déin tir by thay dign ning va

| midt phiin qud trink e by b,

HOTSPOT PHAT THAI

1. Nha miy XLNT (CAS)  1.556,8 (36,1%)
2 Bé ty hoai 1.276,3 (29,6%)
3. Xir by bbian 605.9 (14,1%)

| HE S8 PHAT THAI
! Thes IPCC 2019 & IWA GHG Protocol
! CH. CWP100) = 26 MO (GWF100) - 265

Ghi chi: §4 liéu tinh tadn thes két aud mé hinh cho ndm 2024

Hinh 4. M6 phdng két qua tinh phat thai KNK theo tiing qua trinh (unit process) cho hé thdng thodt nudc Lé Chan

K&t qué phan tich budc dau cho thay téng phét thai KNK ctia hé
thong dat khoang 4.316,5 tCO,eq/nam.

So sanh véi cac nghién ctiu qudc té cho thay ty I& phat thai
CH, tai luu vuc nghién ctu c6 thé cao hon cac hé théng tai chau
Au do diéu kién nhiét ddi, thai gian luu nudc 16n trong tuyén 6ng
thu gom va ty lé bé tu hoai cao la nguén phat thai dang ké. Phat
thai N,O tai cong trinh sinh hoc cong nghé bun hoat tinh truyén
théng (CAS) tuong déi tuong dong véi cac nghién ctu d6i vai
cong nghé CAS cula cac nudc, trong khi chi s6 phat thai cacbon
con phu thuéc manh vao cudng dé phat thai cta luégi dién va kha
nang thu hoi ndng luong.

5.50 SANH VA THAO LUAN

K&t qua phan tich can bang nang lugng cho thdy téng nhu cau
nang lugng cuta toan hé théng thoat nudc va XLNT Vinh Niém udc
tinh khoang 7.542 MWh/nam. Trong d6, khu vuc tiéu thu nang
lugng 16n nhat la nha may XLNT (46,6%), ti€p theo la xi ly bun
(18,2%), cum tram bom (15,5%) va cac phu tai phu trg (12,8%). Diéu
nay phu hop véi cac nghién clu qudc té cho thay hé théng suc khi
va xu ly bun la hai nhém phu tai tiéu thu nang lugng chinh trong
cac nha may XLNT cong nghé bun hoat tinh truyén théng. Nguon
phat thai I6n nhat la nha may XLNT cong nghé CAS goém ca tram
bom nuéc thai (bao gobm phat thai gian tiép tir dién nang) chiém
khodng 36%, tiép theo la bé tu hoai (29,6%) va x{ ly bun, trong dé
CHa tUr bé tu hoai 1a nguén phat thai I6n nhat trong cac qua trinh.
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K&t qua nay cho thay phat thai KNK trong diéu kién Viét Nam khong
chi tap trung tai nha may ma con phan bé dang ké trong hé théng
thu gom nudc thai dic biét bé tu hoai.

el s o sy o il TR kMG LGS
FE TRt A SO W RCAN WA R Y AT IR R

10 ) ke sl s - o ek o o e . kLA 18 ke

e fe e i i

'}
IR i LT T Y B

(*) Cdc gid tri thé hién két qud nding higng tiéu thu va tiém nding kjf thudt tinh todn theo
mé hinh KTNL - KNK, khéng phdi san luigng néing lugng thu hoi thurc t€'tai thoi diém khdo sdt,
két qud tinh dé xudt ndy sé tiép tuc nghién ciiu phdn tich tinh todn chitiet.

Hinh 5. S d6 nhu cdu tiéu thu nang lugng va tiém nang thu hdi nang lugng cla hé
thdng thoat nudc Vinh Niém

Pé xuat mét sé giadi phap

Tu cac két qua kiém toan KNK dé xuat cac gidi phap gidm thiéu
tiéu thu nang lugng va phat thai KNK tai cac “diém néng” phat
thai. Két qua tinh toan so bo nhu Bang 6:



www.tapchixaydung.vn

Bang 6. Tiém nang gidm phat thai KNK va tiét kiém nang lugng

Giai phap Tiét kiém nang lugng Giam phat thai
(%) KNK (%)

Diéu khién DO truc tuyén 5-10 5-8

T6i tu may thi khi 10-15 10-12

SCADA va diéu khién thong minh | 3-5 3-5

Thu hdi biogas - 10-15

Dién mat trdi mdi nha - 5-10

Téng tiém ning 15-25 20-30

6. KET LUAN

Hé théng thoat nudc do thi la mét trong nhiing ngudn phat thai
KNK dang ké trong linh vuc ha tang ky thuat dé thi. Cac nguén phat
thai chinh bao gém CH, ti bé tu hoai, mang ludi thu gom nudc thai
va x{ ly bun; N,O tir cac qua trinh x ly sinh hoc; va CO, gian tiép tu
tiéu thu dién nang, hoa chat va van chuyén tir nha may chiém ty
trong I&n trong qua trinh van hanh.

Két qua nghién ctu d6i véi luu vuc thoat nudc Lé Chan va Nha
may XLNT Vinh Niém cho thay céng doan xt ly sinh hoc bang bun
hoat tinh va hé théng théi khi la khu vuc tiéu thu nang lugng 16n
nhat, chi€ém khoang trén 70% téng dién nang van hanh. Chi sé SEC
van hanh nha may dat khoang 0,200 kWh/m?, (chua gém xtt ly bun)
tuong d6i phu hgp v6i cac gia tri benchmark quéc té theo
ENERWATER va ECAM.

Két qua phan tich phat thai cho thdy CH, la thanh phan déng
go6p |6n trong téng phat thai ctia hé théng. Cac gidi phap téi uu hoa
van hanh, diéu khién DO tryc tuyén, (ing dung SCADA, thu héi nang
lugng tU bun va st dung ning luong téi tao c6 thé gilp gidam
khoang 20 - 30% lugng phat thai KNK va tiét kiém khoang 15 - 25%
dién nang tiéu thu.

Nghién ctu la co sé khoa hoc cho viéc xay dung quy trinh kiém
toan KNK trong linh vuc thoat nudc d6 thi, gép phan thuc hién Luat
Bao vé& méi trudng nam 2020, Nghi dinh sé 06/2022/ND-CP, Nghi
dinh s6 119/2025/ND-CP va 16 trinh thuc hién cam két phat thairong
bang “0” ctia Viét Nam dén nam 2050.

Kién nghi

Két qua nghién cliu cho thay can chuyén tir cach ti€p can danh
gia riéng l&é nha may XLNT sang kiém todn tich hgp toan hé théng
thoat nudc dé thi, bao gém bé tu hoai, mang ludi thu gom, hé diéu
hoa, tram bom, nha may x{ ly nudc thai, xtr ly bun va cdc cong trinh
phu tro.

D6i vai diéu kién Viét Nam, phuang phap IPCC phu hgp dé
ki€m ké phat thai KNK & cdp hé théng; phuong phap kiém
toan theo ting cong trinh don vi phu hgp dé xéac dinh cac
diém noéng phat thai va dé xuat gidi phap gidm phat thai;
trong khi cong cu ECAM c6 thé st dung dé danh gia hiéu qua
niang lugng va benchmark van hanh. Viéc bé sung mé hinh
dong hoc cho bé tu hoai va qua trinh xt ly sinh hoc gitp lua
chon tham sé phu hop hon véi diéu kién khi hau nhiét dgi caa
Viét Nam.

Két qua nghién ctiu cling cho thay can xay dung bo chi s6 tham
chiéu chuén (benchmark) quéc gia vé tiéu thu nidng lugng va phat
thai KNK cho cac hé thong thoat nudc va xtt ly nudc thai dé thi nham
phuc vu cong tac kiém toan, kiém ké va gidm phat thai khi nha kinh
trong tuong lai.

Trong giai doan tdi, can xay dung co sa dit liéu KNK cho linh vuc
thoat nudc, tdng cudng quan tréc online, chuan hoéa dit liéu SCADA,
do dac dién nang theo thiét bi chinh, xdy dung benchmark quéc gia
va cac giadi phap giup giam phat thai KNK, nang cao hiéu qua quan
ly, van hanh ha tang thoat nudc dé thi la co s& dong gdp muc tiéu
Net Zero.

L&i cdm on: Nhém Nghién clu tran trong cdm on don vi quan
ly van hanh hé théng thoat nudc va nha may xt ly nudc thai da ho
trg cung cap s6 liéu, khdo st hién trudng va trao d6i chuyén mén
phuc vu nghién ctiu nay.
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