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Tém tit
Viét Nam hién da tham g/a day di Phu luc VI - "Cac quy dinh vé ngén ngtra 6 nhiém khéng
khi do tau géy ra” cua Céng wéc qubc te vé ngdn ngira 6 nh/em do tau gay ra
(MARPOL 73/78). Do d6, déi tau Viét Nam cén dap tng nhiing yéu céu khét khe cua IMO
vé kiém soét khi thai theo 16 trinh d4 duoc duwa ra. Dé lam duoc diéu nay, nudéc ta cén xay
dung hé théng phong thi nghiém, Iap quy trinh kiém tra va danh gia sw phu hop dbi véi
chét lwong khi thai theo tiéu chudn da duoc dé ra nham dam béo thuc thi Cong wéc ciing
nhuw Bo luét ki thudt NOx cua tat ca cac tau khi dén cang céc nuwéce thanh vién. Mét trong
nhiing phuong an kha thi dé do luong va danh gia phét thai khi thai trén tau la viéc st
dung nhiing thiét bj do Iurong phét théi di dong co do chinh xac cao. Két qué céc nghién
ctru cho thay, thiét bi do Iwong di doéng cho két qud nhanh chéng, ddm bado dé chinh xéc
khi do truc t/ep trén tau tai cac cang bién.
Ttr khéa: Po long, kiém soat phét thai, phuong phép do lwong don gidn hoa, thiét bj do luong phét
thai di dong.
Abstract
Vietnam currently fully participates in Annex VI - "Regulations on air pollution prevention
by ships” of International Convention for the Prevention of Pollution from Ships
(MARPOL 73/78). Therefore, the Viethamese fleet needs to meet the strict requirements
of IMO on emission control in accordance with the roadmap that has been set up. In order
to do this, Vietnam needs to build a laboratory system and set up the process of measuring
and assessing the conformity of emissions standards according to international standards
to ensure the implementation of the convention and NOy Technical code of all ships when
arriving at member countries ports. A applicable option for measuring and evaluating on-
board emissions is the use of high-precision portable emission measurement devices. The
results of studies show that portable emission measurement device gives quick results,
ensuring accuracy when directly measuring on ships at ports.
Keywords: Measurement, emissions control, simplified measurement method, portable emission
measurement systems.
1. Dat van dé
Nham han ché phat thai cac chat khi déc hai ctia ddng co Diesel tau thdy vao méi truong, T
chirc Hang hai Quéc té (IMO) da bb sung nhitng quy dinh nghiém ngat vao Céng wéc qudc té
MARPOL 73/78) vé& ngén ngtra 6 nhiém ti tau. Phuy luc VI ctia Céng wéc qubc té MARPOL 73/78
da dwa ra cac quy dinh han ché phat thai khi NOx tr tau 4p dung cho tat ca cac dodng co diesel lap
d&t trén tau co cong suét tlr 130kW tré 1&én. IMO kiém soat phat thai khi NOx béng hé théng 3 tiéu
chuén (three-tier system) twong (*ng véi ndm tau bat ddu dwoc déng va cong suat dong co. Tiéu
chuén | (Tier 1) va Tiéu chuén Il (Tier Il) dwoc 4p dung toan cau (trong d6: Tiéu chuén | 4p dung cho
céac tau déng tlr 2000 dén 2010; Tiéu chuan 2 ap dung cho céac tau dwoc dong tir nam 2011 va cac
nam tiép theo). Tiéu chuan 3 co6 hiéu luc tlr 01/01/2016 va ap dung cho cac vung bién d&c biét
(Emission control areas). Néu nhw gitra Tiéu chuan | va Il ham lwong NOx bi cat giam khoang 20%
thi mrc cét gidm & tiéu chuén Il 1&n t6i 80% [1, 2].
Béng 1. Céc qui dinh bét budc vé phdt thai NOx theo Phu luc VI, MARPOL 73/78

Tieu ] Thoi didm Tong chu trinh glo*l_ha_m phat thai
chuin Khu vwc ap dung déng tau (g/kWh), n=v/p
n<130 130<=n<2000 n>=2000
[ Toan cau 01/01/2000 17,0 45.n02 9,8
I Toan cau 01/01/2011 14,4 44.n023 7.7
1T Ving bién d3c biét | 01/01/2016 3,4 9.n02 2,0
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Hién tai, Viét Nam da trién khai nhiéu cac hoat ddng nhdm dap trng day du cam két ctia quéc
gia thanh vién vé thyc hién muc tieu clia cong wéc MARPOL 73/78 stra dbi 2010. Tuy nhién, viéc
kiém tra va danh gia sw phu hop ve chét lwong khi thai tw dong co diesel thay I&p dat trén tau 1a
cong viéc doi hdi cp bach déi véi médi chinh quyen hanh chinh clia cac nwéc thanh vién khi Phu luc
VI, MARPOL 73/78 c6 hiéu lwc. Mét trong nhirng yéu t6 can thiét [a Viét Nam can xay dwng hé thong
phbng thi nghiém, xay dwng quy trinh kiém tra va danh gia sw phu hop déi véi chat lwong khi thai
theo tiéu chuan da duoc dé ra nham dam bao thuc thi cdng wéc clia tat ca cac tau khi dén cang cac
nwéc thanh vién. Viéc danh gia can ddm bdo tinh khach quan, cac thiét bi c6 dd chinh xac cao, dap
&ng tiéu chuan quéc té.

Déi voi doi tau cta Viét Nam hién nay va trong twong lai gan moi dong co 1ap dét trén tau thay
déu san xuét & nwéc ngoai, cac ddng co nay da duwoc chirng nhan va kiém dinh dé xac dinh viéc
tuan tha gioi han phat thai NOy theo quy dinh. Viéc xac nhan tuan tha trong trwérng hop nay chi yéu
xac dinh béng cac phwong phap: phwong phap kiém tra thong sé dong co st dung dé dadm bao
khéng c6 vi pham khi chinh stra ddng co’ lam sai léch so véi thiét ké ban dau da dwoc kiém dinh;
phwong phap do don gian ap dung cho viéc kiém dinh va lam mai trén tau, kiém dinh hang ndm va
kiém dinh trung gian khi yéu ciu; phwong phap do truc tiép va giam sat ap dung trén tau khi kiém
dinh phuc héi, hang nam va kiém dinh trung gian. NTC cho phép thuc hién thir nghiém trén tau ddi
v&i cac dong co khong thé chirng nhan trén bé thir nghiém théng qua phwong phap do lvdng don
gian hoa (SMM). Phuwong phap do SMM da duoc gidi thiéu trong IMO tlr nam 1997.

2. N6i dung
2.1. Hé théng phan tich khi thai

M6t hé thdng phan tich khi thai bao gdbm cac thanh phan co ban gidi thiéu trén Hinh 1. Theo
Chuong 5 clia Nghi quyét MEPC.177 (58) Stra dbi Bo luat ki thuat NOx kiém soat phat thai NOx tir
doéng co diesel tau thay cac thanh phan twong dwong va dugc bd tri dung theo phé duyét ciia Co
quan quan ly [3].

B
—Pro—Jom— -
| — « b
sL L*O“ﬁi{ 6 |L— -
,
— « b

Tu a thong gio
b khi zero. budc
e khi thai
C van thay doi

‘ o Hinh 1. B6 tri hé théng phan tich khi thai
SP- Dau do lay mau, HF- Loc khi, HSL- Ong lay mau c6 gia nhiét, SL- Ong lay mau do CO, CO2 va Oz,
C- B¢ chuyén dbi, B - B6 lam mat, CO2/CO- B6 phén tich CO2 va CO, NOx- B6 phén tich NOx,
HC- B6 phén tich HC

Khi thai dong co dwoc |4y mau thong qua dau do SP c6 nhiéu 16 nhé, I&p trén dwong xa, dbi
v&i khi xa khd c6 thé st dung mét dau do 1dy mau chung dé kiém tra cac thanh phan khac nhau.
Thiét bi loc khi HF c6 gia nhiét gitr lai cac tap chat rén trwdc khi vao thiét bi phan tich, nhiét dé khi
thai dwoc duy tri twong dwong véi nhiét do & tuyén ldy mau HSL. Tuyén ldy mau la 6ng thép khéng
gi hodc polytetraflourlene (PTFE) cé dwdng kinh tlr 4 dén 13,5 mm. Thanh éng can duoc gia nhiét
dé duy tri nhiét do khi xa trong khodng 190°C. B& lam mat b tri trwédc may do NOx dé ngung tu hoi
nwéc trong khi xa, nhiét dd duy tri & mac 0°C dén 4°C. B6 phan tich NOx la loai dau do phat quang
(CLD) hay dau do phéat quang gia nhiét (HCLD) v&i bo chuyén ddi NO2/NO néu do khi khé. Truwong
hop do khi wét phai st dung thiét bi HCLD vé&i bo chuyén ddi dwoc duy tri & nhiét do trén 55°C véi
didu kién phai kiém tra mirc do khtr nwéc. BO phan tich carbon monoxide (CO) va carbon dioxid
(CO) la loai hap thu tia hdng ngoai khong tan sac (NDIR).
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Trong suét qua trinh do phat thai NOx bang phuwong phap SMM can ghi lai toan bo cac thong sb
trong Bang 1 [3]. Hé théng céac thiét bj phong thi nghiém can trang bi day du cac dung cu do can thiét.
Béng 1. Théng sé déng co’ cén do va ghi lai [3]

Ky hiéu M6 ta Pon vi
Ha D6 &m tuyét déi (ham lwong nwédc trong khi nap lién quan dén khéi lwgng khi khd) g/kg
Nd,i Tbc d6 dong co (& ché dd it trong chu ky) min!
Niurb, Tbc d6 bo tang ap (néu ap dung) (& ché do it trong chu ky) min!
By Ap s%é;t khi ap téng (theo ISO 3046-1:1995: Px = Px = tdng ap suat méi trwéng xung KPa
guan
Pci Ap suét khi nap sau b lam mat khi (& ché dd i trong chu ky) kPa
Pi Strc hdm (& ché d6 it trong chu ky) kw
Qnmti Luu lweng nhién liéu dau (& ché d it trong chu ky) kg/h
Si V] tri thanh rang nhién liéu (cGa méi xi lanh, néu ap dung) (& ché d6 it trong chu ky)
T Nhiét & khi nap & dau vao khi (theo ISO 3046-1: 1995 Tx=TTx=nhiét déng hoc moi K
2 truéng xung quanh)
Tees Ih)ay ddi nhiét d6 khéng khi sau bd lam mat khi (néu ap dung) (& ché d6 it trong chu K
' y
Teaclin B6 lam mat khi nap, nhiét dé chat lam mat dau vao °C
Tcacout B lam mat khi nap, nhiét 6 chat lam mat dau ra °C
Texhi Nhiét d6 khi xa & diém ldy mau (& ché dé it trong chu ky) °C
Truel Nhiét d6 nhién liéu dau trwéc dong co °C
Tsea Nhiét d6 nwdc bién °C

Thuc té cho thay ca quy trinh thir nghiém trén bé thir va danh gia SMM dang s dung rét ton
kém va phurc tap, doi hdi phai Idp dat moét lwong 16n thiét bi trén tau dé thwe hién chirng nhan khi
thai. Hon nira, theo chwong trinh chirng nhan hién tai, mét déng co tau dwoc phép chirng nhan
trong khi van hanh bang nhién liéu chwng cat (MDO) khéng chira nito ca trén bé thir nghiém va st
dung ngay ca khi cac tau I&n thwdng hoat dong trén nhién liéu nang (HFO). St dung nhién liéu
chwng cét co kha nang lam gidm phat thadi NOx dwoc chirtng nhan xubng gia tri thdp hon, vi thanh
phan nhién liéu nang co cac lién két chira nito.

Hé théng do lweng phat thai di ddong (PEMS) hién da dwoc Co quan Bao vé Mbi trwong Hoa
ky (USEPA), Lién minh Chau Au s&r dung dé gidm chi phi va thoi gian kiém tra khi thai [6, 7]. Vi thé
van dé sir dung PEMS dé c6 thé do phat thai chinh x&c tir tau bién I6n can dwoc xem xét. St dung
PEMS dé chirng nhan phat thai NOx trén tau co thé dwoc thwe hién nhanh chéng, chinh xac va véi
chi phi thdp hon khi van hanh trén nhién liéu thworng s dung la dau nang (HFO). PEMS ciing ¢
thé dwoc str dung cho cac cudc khao sat hang nam dé dam béo rang lwong khi thai dong co tau 1én
van tuan thi cac tiéu chuén khi thai NOx. Ngoai ra, dé dap rng yéu cau gidm NOx theo Tiéu chuén
Tire 11, trén nhiéu tau sé lap dat cac thiét bj xtr ly khi thai. Phuwong phap chirng nhan théng thuong
khé dap (rng yéu cau chirng nhan nhirng hé déng lwc nhw vay. Ap dung phwong phap SMM hién
tai sé& rat cdng kénh va tén kém cho chu tau.

2.2. Két qua thwc nghiém

Xac dinh chinh xac lwong phat thai tiv tau bién thwe s la thach thire Ién dbi véi chinh quyén
cang, dac biét cac cdng nam trong vung bién d&c biét - noi ap dung béat budc cac yéu cau nghiém
ng&t nhat Phu Luc VI Cong wéc qubc té Marpol 73/78. Chinh quyén cang Rotterdam (Ha Lan) tw
nam 2009 d& nghién clru xay dwng cac tram quan trac tai 16i vao cla cang nay [4]. Vi tri nay duoc
coi la phui hop nhét vi lwu Ivgng tau bé qua day I6n va diéu kién anh sang tot. H& thong quan trac
c6 loi thé vé chi phi th4p va kha nang tw dong kiém tra. Tuy nhién, phuong phap do nay qua phu
thudc vao diéu kién thoi tiét, hwéng gio,... Trong khi dé cac thiét bi do di dong khac phuc dwoc hoan
toan nhirng nhuoc diém trén, cac thiét bi nay cho phép t6i wu héa diéu kién Iay mau tlr tau. Dac biét
céc tau sir dung ddng thoi hai loai nhién liéu DO va FO, khi tau hoat déng trong cang c6 sw chuyén
ddi nhién liéu va hoa tron khi xa gitra may chinh va may phu lam téng sai s6 khi do bang thiét bj cb
dinh. Trong nghién ctru [4] nhém tac gia dé xuét phwong phap xac dinh ham lvong SO« béng may
do Thermo Electron (model 43i-TLE) dwa trén nguyén tac quang phd, con NO/NOx thuc hién bang
may do di ddng Thermo 42i-TL. Két qua do trén tau Stena Hollandica cho thay d6 sai léch khi do
ham lwong phat thai SOx bang thiét bi di ddng ndm trong khoang 5,15%.

Nghién ctu ctia Dai hoc Céng nghé Michigan (MTU) phat trién thiét bj do lwdng phéat thai cam
tay chay béng pin c6 hd tro sdy néng khi mau. So sanh két qua do clia thiét bi cAm tay va may phan
tich trong bé thtr cho thay két qua ham lwong CO2 nam trong gidi han 5%, CO 1a 10% va NOx trong
vong 5% [10].
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Cung thdi diém nay, nghién ctru [5] thwe hién so sanh két qua ctia hé théng do lweng khi thai
phong thi nghiém dap (rng tiéu chuan lién bang (MEL) va hé théng do lwdng khi thai di ddng PEMS.
Hé s6 phat thai dwoc danh gia bang ba phwong phap khac nhau: phwong phéap 1 xac dinh ti 1é tng
lwong phat thai va cong sinh ra clia déng co; phuong phéap 2 va 3 két hop ty 1é tiéu thu nhién liéu
va can bang carbon dé giam thiéu cac sai léch khi di lwu lwong khi thai (Hinh 2). Két qua thi nghiém
cho thay, lwong phat thai NOx khi xac dinh bang PEMS sai léch so v&i MEL khoéng 8%, trong khi
sai léch & cac phép do CO2 c6 dd léch trung binh 2% - 4%, sai léch & phép do CO rat th4p va thudng
dudi 1%.
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Hinh 2. Twong quan gitra két qua do phat thai bang PEMS va MEL [5]

Céc thi nghiém thwc hién véi dong co diesel Sulzer 9RTA84C hai ky, thap tbc véi cong suét
dinh mre tdi da 36.740 ma lyc tai 102 vong/phut va dong co diesel Hyundai B&W 11K98ME7, thap
tdc v&i cong suat 68.530 ma lwc tai 97 vong/phut trang bi trén tau ché container [4]. Téng phat thai
ti hai dong co da dwoc do dé danh dd chinh xac cia PEMS va hé thong danh gia phat thai theo
phwong phap SMM. Ca hai dong co st dung nhién liéu HFO trong vung bién quéc té dap tng thdng
sO ky thuat ISO 8217.
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Hinh 3. Két quéa do ham Iwong NOx, CO: khi do bang SMM va PEMS [10]

So sénh gilra cac phép do phat xa véi cac thiét bi tuan tha SMM va PEMS da duoc thwe hién
v&i cac ché do tai ctia dong co phu hop quy dinh trong chu ky thir nghiém ISO 8178-4 E3 (100%,
75%, 50% va 25% cdng suét t6i da). Két qua do lwdng cho thdy sy twong dong khi st dung hai
phwong phap. Ham lwgng NOx khi do bdng PEMS cho két qua cao hon 4,8% so véi SMM. Trong
khi d6 két qua do CO: la rat tring khép, sai s6 0,12%.

Trong nghién ctru [8] Agrawal H. va cong sw thwc hién danh gia phat thai tau ché dau khi chay
bién. Hé dong lwc bao gdbm: may chinh Sulzer 6RTA72 la déng co 2 ky, cong suat 15750 kW; dong
co lai may phat dién Wartsila Vasa 6R22/26 bdn ky, cong suat 900 kW; ndi hoi phu IHI, loai hai
tréng, dién tich bé mat trao ddi nhiét 679 m2. Ndng d6 phat thai cac chat khi SO2 va NOx xac dinh
béng may phan tich di dong Horiba PG-250. Cac két qua do dwoc so sanh véi véi di liéu cla cac
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co quan quan ly cé uy tin cta Hoa Ky va dang kiém Anh (Bang 1). Qua két qua so sanh cho thay do
tin cay khi s dung may phan tich di dong, cho phép xac dinh dong thdi cac chat khi doc hai trong
khi thai ttr tau thay. ) ) )

Bang 1. So sanh két qua do bang may phan tich di déng véi cdc nguon di¥ liéu [8]

Co quan bao Hoi dong tai
cepa: . £ X Dir liéu dan vé méi trueon nguyén khoén
Khi thai Bon vi Ket qua do kiém'uoyds " Hoa Ky 9 | "khi Californis
(US EPA) (CARB)
Dodng co lai may phat dién
NOx | g/kwh 1357+0,31 | 13,9 13,9 13,9
May chinh
NOx g/kWh 19,87 + 0,95 18,7 18,1 18,1
SO g/kWh 10,5 - 10,3 10,5
Nbi hoi
NOx kg/tAn 9,24 + 0,09 12,3 —
SOz kg/tAn 55,7 - 54 -
3. Két luan

Bao cao tdng quan tinh hinh tau bién Viét Nam thang 07/2016 cho thay: Doi tau bién Viét Nam
c6 1.895 tau, tébng dung tich 5,13 triéu GT, tdng trong tai 7,97 trieu DWT, dd tudi trung binh 1a 17
nam. Do d6, ¢ khoang 20% sb tau dwa vao hoat dong sau ngay 01 thang 01 nam 2000 sé bat budc
kiém tra va cap gidy chirng nhan ngan ngira 6 nhiém khong khi phu hop véi yéu cau cta Phu luc
VI. Viét Nam trong vai trd thanh vién ctia IMO trong viéc thuc thi bdo vé méi trwérng can ap dung quy
trinh kiém tra phat thai ddm bao tinh chinh xac, céng bang truéc hét cho ddi tau trong nwéc va sau
do la cac tau qudc té cap cang Viét Nam. Can thiét xay dwng hé thdng phong thi nghiém véi day da
céc trang thiét bi theo hwéng dan trong b luat ki thuat NOx, dong théi can nhac gidi phap st dung
thiét bi do di ddong PEMS cho phép thwc hién do dac nhanh chéng, nhiéu 1an véi mirc dd chinh xac
cao, khéng lam anh hwéng dén lich trinh ctia tau va cac bén lién quan.
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