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VAN BAN KY THUAT PO LUONG VIET NAM PLVN 333 : 2016

Phwong tién do néng ddé SO,, CO, NO, NO> cua tram quan
trac khong khi tw dong, lién tuc - Quy trinh kiem dinh

Gas analyzers of SO,, CO, NO, NO. for continuous ambient air quality
monitoring station - Verification procedure

1 Pham vi ap dung

Vin ban k¥ thuat nay quy dinh quy trinh kiém dinh ban dau, kiém dinh dinh ky va kiém
dinh sau sira chita phuong tién do ndng do SOz, CO, NO, NO; cua tram quan tric khong
khi tu dong, lién tuc c6 dac trung k¥ thuat dugce néu trong bang 1.

Bang 1
Pic trung Phuong tién do ndng dd
TT ° . Pon vi
Ky thuat SO CO NO NO:
1 | Pham vi do %V | (0+10)x10 |(0 = 100)x10* | (0 + 10)x104 | (0 + 10)x10
o | Saisolénnhat % +5 +5 +5 +5
cho phep (gia tri doc) | (gia tri doc) | (gia tri doc) | (gia tri doc)

Vin ban k§y thut nay khong ap dung dbi véi phuong tién do ndng d6 SOz, CO, NO,
NO- cta tram quan trac khi thai tu dong, lién tuc.

2 Giai thich tir ngir

Céc tir ngit trong vian ban nay duoc hiéu nhu sau:

2.1 Phurong tién do nong dé SOz, CO, NO, NO2 ciia tram quan trdac khéng khi tw dong,
lién tuc (goi tat la PTP): 1a phuong tién k¥ thuat dé thuc hién phép do nong do SO,
CO, NO, NO:a.

2.2 Sai sé I6n nhat cho phép (MPE): gia tri cuc tri cta sai s6 do, d6i v6i gid tri dai luong
quy chiéu da biét, cho phép bang yéu cau k¥ thuat hoic cac quy dinh dbi v6i phép do,
phuong tién do hodc hé thdng do di cho.

2.3 D¢ tréi: su thay doi lién tuc ting 1én hodc giam xudng cia chi sé theo thoi gian, giy
ra do nhiing thay ddi trong tinh chat do ludng ctia phuong tién do.

2.4 Khi “khong”: 1a khi co néng d6 SO, CO, NO, NO2 nh¢ hon gidi han phat hién ma
phuong tién do c6 thé phat hién dugc.

2.5 Khi chudn, hon hop khi chudn: 13 loai chat chuan duogc ching nhan (thé khi) c6 cac
thanh phan SO, CO, NO, NO; 6n dinh véi nong do xac dinh thudng dugc nén voi ap
sut cao trong binh kim loai.
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2.6 Piém “nong do”: 1a diém khi chuan c6 gia tri ndng d6 khi chuan pha loang pht hop
v61 pham vi do cua PTD.

2.7 Pon vi tinh:

- %V: Phan tram (thé tich)

-1% V = 10% ppm = 107 ppb

Nong d6 khéi luong (p) thuong duoc thé hién bang phan trim thé tich (%V) hodc

ppm. Tuy nhién, viéc chuyén doi sé lidu tir %V/ ppm sang mg/m?3 c6 thé tién hanh
nhu sau:

M, 273 p
224 T 1013

p(mg/m*) = p(ppm).

Trong do

M 1 khdi lwong phan tu;

T 1a nhiét d6 thuc té, tinh béng kenvin;

p 12 4p suat thyc té, tinh bang pascan.

3 Cac phép kiém dinh

Phai 1an luot tién hanh cac phép kiém dinh ghi trong bang 2.

] ] Bdng 2
] Theo diéu Ché do kiém dinh
TT Tén phép kiém dinh néu; IgﬁDa Ban diu | Pinh ky ” aSiEﬁ’a
1 | Kiém tra bén ngoai 7.1 + + +
2 | Kiém tra k¥ thuat 7.2 + + +
3 | Kiém tra do luong 7.3
3.1 | - Kiém tra d¢ troi diém “khong” 7.3.2 + + +
3.2 | - Kiém tra d¢ troi diém “ndng d6”|  7.3.3 + + +
3.3 | - Kiém tra sai s0 7.3.4 + + +
3.4 | - Kiém tra 6 lap lai 735 + + +
3.5 | - Kiém tra thoi gian dap tmg 7.3.6 + + +
4 Phwong tién kiém dinh
Phuong tién kiém dinh dugc ghi trong bang 3.
, Bdng 3
Tén phwong tién Pac trung ky thuat Ap dung theo

TT diéu muc caa

kiém dinh do lwong co ban N
: guy trinh

1 | Chuén do luong
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Tén phwong tién

Pac trung ky thuat

AE dung theo

T kiém dinh do lwong co ban dicu mue cua
: guy trinh
LA A LT X AA LA 1 7.3.2;7.3.3;
Khi chudn - C6 nong d? khi va d§ khong dam bao do 7.3.4: 7.3.5;
nhu trong bang 4.
7.3.6
2 | Phuong tién khac
Thiét bi do ndne | - Pham vi do nhu bang 1 vasai so 16n nhat | 7.3.2;7.3.3;
21 | &1 cho phép khong 16n hon % sai so cua PTD | 7.3.4; 7.3.5;
dO khi by .2 .
can kiém dinh. 7.3.6
, - Khi “khéng” c6 ndéng do SOz, CO, NO,
Thiét bi tao khi NO2 nho hon gidi han phat hi¢n ma phuong _ _
A A LAt re A 7.3.2;7.3.3;
29 khong” hoac tién do co6 thé phat hién giuqc 734-735
| binh khi N2 tinh | - Binh khi N2 tinh khi€t c6 d¢ chinh xac ' '7 ’36 B
khiét khong nho hon 99,9995%. e
- Luu luvgng dau ra: (0,5 + 10) L/min,
- Luu lugng dau ra: t6i thiéu 0,5 L/min;
L - Do chinh xac dong khi: (1,0 + 2,0) %; 7.3.2; 7.3.3;
Thiet bi pha 1< 1 s . s _ _ _
2.3 lodna khi chuin - B¢ 1ap lai dong khi: £ 1% toan thang; 7.3.4; 7.3.5;
g -’Ty I¢ pha tron khi chuan/khi “khdng™: 7.3.6
toi da 1/500.
Phuong tién do | - Nhi€tdo: (0 + 50) °C, gia tri d6 chia 1°C;
2.4 | nhiét d6, d6 am | - B am khéng khi: (25 + 95) %RH, gia tri 5
moi truong do chia 1 %RH.
3 | Phuwong tién phu
Thiét bi canh bao | - C6 kha ning canh bao khi nong do khi
3.1 C o .. . 5
khi ro ri vuot qua gidi han cho phép.
IO x| - Puoc ché tao bang vat liéu thép khong
Van ndi, 6ng dan | . X < 2 LLA \
3.2 | khi, ddu chuyén gi, dong hodc nhya teflon dé khong lam 5
' d‘i) anh hudng den khi chuén va thanh phan
° khi thudc déi tugng can do.
Dung dich kiém tra
3.3 |10 khi trén duong 5
ong.
3.4 | bong hod dém gidy 7.3.6
Bdng 4
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Gia tri nong do

Khi chuan khi chuén pha lodng D0 khong dam bao do
(0 = 10) x 10 %V
SO .
’ ((0 + 10) ppm) o
co (0 = 100) x 104 %V Khi chuan dé pha lodng c6 d6
((0 + 100) ppm) khong dam bdo do khong l6n
NO (0 = 10) x 10* %V hon Y sai s0 16n nhat cho
((0 + 10) ppm) phép cua PTD.
(0 = 10) x 10 %V
NO .
i ((0 + 10) ppm)

5 Piéu kién kiém dinh

Khi tién hanh kiém dinh, phai dam béo cac diéu kién sau day:
5.1 Piéu kién méi trwong phong kiém dinh

- Nhiét do: (25 £ 5) °C;

- B6 am khong khi: < 90 %RH:;

5.2 Piéu Kién an toan

- C6 hé théng ndi dat an toan;

- C6 hé thong thong gid/ thoét khi dam bao an toan;

- Khong c¢6 cac loai hoi, cac loai khi ¢6 kha niing &n mon ciing nhu cic chat dé gay
chay, no.

6 Chuén bi kiém dinh

Trude khi tién hanh kiém dinh phai thyc hién cac cong viéc chudn bi sau day:

- Lya chon khi chuan dé pha loang c6 gia tri nong d6 phut hop theo bang 4.

- Duy tri trang thai 6n dinh cta binh khi chuan trong phong kiém dinh it nhat 3 gio ddi véi
binh ¢ dung tich nhé hon 40 L va it nhat 6 gio ddi véi binh ¢6 dung tich tir 40 L tro 1én.

- Trudc khi tién hanh kiém dinh, PTP ndng do SOz, CO, NO, NO2 phai duoc duy tri
trang thai 6n dinh trong phong kiém dinh it nhat 1 gio.

- Khoi dong thiét bi tao khi “khong”, thiét bi pha lodng khi chuan, thiét bj do ndng do
khi phii hop vé6i yéu cau quy dinh ctia nha san xuat.

- Kiém tra két nbi cua van, ap ké trén duong dng két ndi tir cac binh khi chuan dén PTD
dam bao kin, khit, khong ro ri va lru lugng khi dau vao phi hop véi yéu cau quy dinh
ctia nha san xuat PTD.

7 Tién hanh Kkiém dinh

7.1 Kiém tra bén ngoai

Phai kiém tra bén ngoai theo cic yéu cau sau day:

Kiém tra bang mét dé xac dinh sy phu hop cua PTD ‘n(*)ng do SO, CO, NO, NO> ctia tram
quan trac khong khi tu dong, lién tuc vdi cac yéu cau quy dinh trong tai li€u k¥ thuat vé

4
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hinh déng, kich thudc, hién thi, nguén dién st dung, nhan hi¢u va phu ki¢n kém theo.
7.2 Kiém tra ky thuat
Phai kiém tra k¥ thuat theo cac yéu cau sau day:

Kiém tra co cdu chinh, trang thai hoat dong binh thuong cua PTD ndng do SO2, CO,
NO, NO: cua tram quan trac khong khi tu dong, lién tuc theo tai liéu k¥ thuat ciia nha
san XuAt.

7.3 Kiém tra do lwong

PTD néng do SO2, CO, NO, NO2 cua tram quan tric khong khi tu dong, lién tuc duoc
kiém tra do luong theo trinh tu ndi dung, phwong phép va yéu ciu sau day:

7.3.1 Phuong phap kiém dinh PTD ndng d6 SOz, CO, NO, NO; ciia tram quan tric
khong khi tur dong, lién tuc 1a so sanh két qua do truc tiép gifra gia tri hién thi trén PTD
ndng d6 khi can kiém dinh va gia tri hién thi trén thiét bi do nong d6 khi & muc 2.1, bang
3 bang khi chuan di duoc pha lodng.
7.3.2 Kiém tra do troi diém “khong”

- Kiém tra d6 troi diém “khong” ctia PTD duoc thyc hién theo phuwong phap do tai diém
“khong” 6 lan lién tiép va sau 24 gid, do lap lai 6 1an lién tiép. Ghi cac gia tri do duoc
vao bién ban kiém dinh ¢ Phu luc 1.

- P troi diém “khong” trong 24 gio dugc xac dinh theo cong thirc:

24ZD :(Cz4h - Ch)

Trong d6:  24ZD: do troi diém “khong” trong 24 gid, %V (ppm);
Caan: gid tri diém ndng do trung binh do sau 24 gid, %V (ppm);
Ch: gia tri diém ndng do6 trung binh do 1an dau, %V (ppm).
- Do troi diém “khong” 247D khong vugt qua gidi han quy dinh tai Phu luc 2.
7.3.3 Kiém tra d6 troi diém "néng do”
- Tao ndng do khi chuan pha loang c6 gia tri bang (80 + 10) % ciia toan by pham vi do.

- Kiém tra d troi diém “ndng d9” cia PTD dugc thuc hién theo phuong phap do 6 lan
lién tiép tai diém ndng d6 co gia tri bang (80 + 10) % cua giGi han do trén va sau 24 gio,
do 1ap lai 6 lan lién tiép tai diém c6 nong do khi nhu trén. Ghi cac gia tri do dugc vao
bién ban kiém dinh & Phu luc 1.

- Do troi diém “ndng d6” sau 24 gio duoce xac dinh theo cong thirc:

245D =&~y 10
Cref

Trong d6:  24SD: d6 troi diém “ndng d6” sau 24 gid, (%)
Caan: gid tri diém ndng do trung binh do sau 24 gid, %V (ppm);
Ch: gia tri diém ndng dd trung binh do 1an dau, %V (ppm);
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Crer: gid tri trung binh 2 thoi diém cua thiét bj do ndng do khi, %V (ppm).
- D6 troi diém “ndng do” 24SD khong vuot qua gi6i han quy dinh tai Phuy lyc 2.
7.3.4 Kiém tra sai sb
- Tao ndéng do khi chuén pha lodng c6 gia tri bang (20 + 10) %; (50 + 10) % va (80 *
10) % cua gidi han do céan trén cua thang do.

- Kiém tra sai s6 ctia PTD duoc thyuc hién tai 03 diém ndng d6 khi co gia tri bang (20 + 10)
%:; (50 + 10) % va (80 + 10) % cua gi6i han do trén. Tién hanh do t6i thiéu 6 1an lién tiép
tai mdi diém “ndng d6”. Ghi cac gia tri do duoc vao bién ban kiém dinh & Phu luc 1.

- Sai s6 cuia mdi phép do dugc tinh theo cong thirc sau:

C -C
§="Cmeas “Cref x 100
ref

Trong d6:  &: sai sb phép do, %;
Cmeas: gia tri do trung binh cua PTD, %V (ppm);
Cref: gia tri trung binh cuia thiét bi do nong do khi, %V (ppm);
- Sai s6 phép do cua PTD khong vuot qua gidi han quy dinh tai Phu luc 2.
7.3.5 Kiém tra do lap lai
- Chon 1 trong 3 diém “ndng do” tai muc 7.3.4 dé tién hanh kiém tra d6 1ap lai cta PTD.

- Tién hanh do t0i thicu 10 lan lién tiép xéc dinh nong do khi chuan da chon. Ghi cac
gia tri do duoc vao bién ban ki€ém dinh & Phu luc 1.

- B0 lap lai dugc tinh theo do I¢ch chuén s theo cong thirc sau:

S(q) = JZL-:lTEq_iI ?

Trong d6:  n: sb lan do
Qi: gia tri do thir i
q: gia tri do trung binh
- b6 lap lai cua PTD khong vuot qua gidi han quy dinh tai Phu luc 2.
7.3.6 Kiém tra thoi gian dap tng

- Tao 01 diém ndng d6 khi “khong” va ndng d6 khi chudn pha lodng c6 gia trj bang 90
% cua gi61 han do trén.

- Kiém tra thoi gian dap u’ng cua PTD theo phuong phap dua khi “khong” vao PTD can
kiém dinh, sau khi dat gia tri “khong” 6n dinh, ting dén diém nong do co gia tri bang
90% gia tri gidi han do trén ctia PTD can kiém dinh. Ghi thoi gian luc bat du ting nong
do khi va thoi gian khi PTD dat gia tri bang 90 % gidi han do vao bién ban kiém dinh &
Phu luc 1.

- Thot gian dép tng cua PTD khong vuot qua gidgi han quy dinh tai Phu luc 2.

8 Xir ly chung
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8.1 PTD nong do SOz, CO, NO, NO; cua tram quan trac khong khi tu dong, lién tyc sau
khi kiém dinh néu dat cac yéu cau quy dinh tai muc 7 trong quy trinh kiém dinh nay
dugc dan tem kiém dinh, cap gidy chimg nhén kiém dinh theo quy dinh va niém phong
cac vi tri c6 thé 1am sai 1éch két qua do.

8.2 PTD ndng do SOz, CO, NO, NO2 cua tram quan trac khong khi ti dong, lién tuc sau

khi kiém dinh néu khong dat mot trong cac yéu cau quy dinh trong quy trinh nay thi
khong dugc cap gidy chimg nhan kiém dinh va x6a dau kiém dinh cii (néu co).

8.3 Chu ky kiém dinh ctia PTD ndng do SOz, CO, NO, NO; cia tram quan tric khong
khi tur dong, lién tuc 1a 12 thang.
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Phu luc 1
Tén co quan kiém dinh

BIEN BAN KIEM PINH

SO: e

TEN PhUONZ tIEN Q07 ..vvviiiiiiie it naae e e

CO SO SAN XUAL: cvovoveereeeeeeeeeeeenes s NEM SAN XUAL: oo
Dac trung K§ thUult: ...
CO SO S AUNE: et
Phuong phap thurc hI€n: ......oooiiiiii s
Chuan, thiét bi chinh duoc st AUINE: o
DiCU KIN MOT tIEONE ..ottt ettt sttt sttt
Nguoi thuc hién: ... Ngay thyc hién: ..... T | O
Dia GIEM thUC RIEII .. ce oottt ettt ettt ettt ettt e e et et ee et e et et et s e e s e e,
KET QUA

1. Kiém tra bén ngoai: [ ] Dat [ ] Khong dat

2. Kiém tra ky thuit: [ ] Pat [ ] Khong dat

3. Kiém tra do luong:

- Kiém tra do troi diéem "khong'"

TT

Gia tri doc cua PTD (don vi do: ... .........) G161 han
TR | 24ZDn (quy dinh

Lian1 |Lan2 |LAn3 |Ldn4 [Lan5 | Lin 6 (%) (%)

Thoit gian

Két

luan

Lan dau

Sau 24 gid




- Kidém tra d§ tréi diém "néng dp"
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TT

Tho1t gian

Do tro1 diem

“nong do”

Gia tri doc (don vi do: ...

)

24SD

Lan 1|L4n 2 [L4n 3 [Lan 4 |Lan 5

Lan 6

B | (%)

Gi61 han
quy dinh
(%)

Két
luan

Lan dau

Thiét bi do
nong do khi

PTD cin
kiém dinh

Sau 24
gio

Thiét bi do
nong do khi

PTD cin
kiém dinh

- Kiem tra sai so

TT

sal sO

Kiém tra

Gia tri doc (don vi do:............)

Sai so

Lan 1

Lan 2

Lan3 |Lan4 [Lan 5 |Lan 6

B

(%)

G161 han
quy dinh

(%)

Két

luan

Thiét bi do
nong do khi

PTD cin
kiém dinh

Thiét bi do
nong do khi

PTD cén
kiém dinh

Thiét bi do
nong do khi

PTD can
kiém dinh

- Kiém tra d¢ lap lai

Lan

do

Gia tri doc trén
thict bi do nong do khi

Gia tri dog trén
PTD can kiém dinh

1

2
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Gia tri doc trén Gia tri doc trén

i T 5 i w66 T i S i

5

9

10

Gia tri trung binh

Do 1éch chuan

Giéi han quy dinh (%)

Két luin

- Kiém tra thoi gian ddp irng

Tt ndng d6 | Pén ndng d6 | Thoi gian Gi61 han )
TT No6i dung (cvverrnnnnnnn ) I N R ) dap tng quy dinh | Két luan
(1) (2) (2)- (1) (%)

Thoi gian hién thi
boi PTD (gidy)

4. Két luén:
[ ] Dat yéu cau ky thudt do Iuong PTD: ......c.ocvvereveeeeeeeeseeeeseeeenese e,
[ ] Khong dat cau k¥ thudt do Tudng PTD: ...cveveeevceeeeeeeeeee s

Nguoi soat lai Kiém dinh vién

10
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Phu luc 2
Yéu ciu ky thuit do lwong ciia phwong tién do nong do SOz, CO, NO, NO;

ciia tram quan tric khong khi tw dong, lién tuc

Dac trung

Phuong tién

do nong dd

TT . . Don vi
ky thuat SO, CO NO NO:
% (0 + 10) x 10*[0 + 100) x 1040 + 10)x 10°4|(0 + 10) x 10
1| Pham vido (bpm) 0+10) | (0+100) | (©+10) | (0=10)
, | Dot diém % +2x108 | +5x10% | +2x10% | +2x108
“khong” sau 24 gio (ppm) +0,02 +0,5 + 0,02 +0,02
Do troi diém “nong
3 do” sau 24 gio % +3 +3 +3 +3
(toan pham vi do)
Sai s6 16n nhat cho +5 5 5 +5
4 , %
phép (MPE) (gia tri doc) | (gia tri doc) |(gia tri doc) | (gia tri doc)
Do lap lai
5 eup % 1/3MPE | 1/3MPE | 1/3MPE | 1/3 MPE
(do léch chuan)
6 Thoi gian dép tng S 180 120 180 180

11
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