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Specifications and test procedures for continuous emission monitoring system
for SOz, NOx and particulate matter in flue gas emitted from stationary

sources
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.1CEMS

.2CEMS

.3CEMS
.4 CEMS

CEMS
a) 15 35 -20
b) < 85%

c) 80 106 kPa

d) AC 220£22 V 50+1 Hz

15 35 < 85%
20MQ

15 35

Imin

IA

85%

10

5 10 pm
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CEMS

50

1500V
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120

CEMS

50Hz



4.2.1
4.2.2

E.l

CEMS
CEMS
+2

pm

CEMS

CEMS

CEMS

CEMS

CEMS

CEMS

E.2

CEMS

CEMS

CEMS

CEMS
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oD O OO O

.4 24h

24h

CEMS
CEMS
F
10%
A
0,
< 120s
< 2%
+ 2%
+ 2%
+ 3%
15~35
+ 10%
+ 10%

10%

I+

I+

2%

2%



Cco 300 mg/m?®
CO2 15%
CH4 50 mg/m?®
NH3 20 mg/m?®
HCI 200 mg/m?3
6.1.1.10
+ 2%
6.1.1.11
NOx NO2 NO2 NO = 95%
6.1.1.12
< 5%
6.1.2
6.1.2.1
< 2%
6.1.2.2 24h
24h + 2%
6.1.2.3
+ 3%
6.1.2.4
-20~50 + 5%
6.1.2.5
+ 10% 1+ 2%
6.1.2.6
+ 2%
6.1.2.7
< 50mg/m? < 1.0mg/m?3 50mg/m3
6.2
6.2.1 CEMS 0,
6.2.1.1
a) CEMS
SO2 > 100pmol/mol  NOx > 200umol/mol
+ 5%
SO2 100pmol/mol  NOx 200pumol/mol
+ 2.5%
b) O, CMS
+ 5%
6.2.1.2






7.

NN NN N
N = e

.2.3.2
.2.3.3

a) 10m/s
b)< 10m/s

CEMS
CEMS

2.4

CEMS

.2.5
.2.5.1

a) 5.0%
b)< 5.0%

CEMS
CEMS

.2.5.2

6.211 6.2.13

SO,

CEMS

NOx

200mg/m3

CEMS

CEMS

2 24h

= 99.999%

1.2.2

+2.0%

10

CEMS

80% 100%

1.0%

CEMS
CEMS

< 5%
+ 10%
+ 12%
3
* 25%
+ 1.5%
CEMS 6.2.5.1
250pmol/mol
<2
< 0.1pmol/mol
400pmol/mol



7.1.2.3

100%

7.1.3

7.1.3.1 0,
7.1.3.1.1

90%

7.1.3.1.2

6.1.1.2

20%=+ 5% 40%z= 5%

Lei 6.1.1.3

10%

%

ppm mg/m?3

ppm mg/m?3

CEMS 50%

6.1.1.1

Ci

60%=+ 5% 80%=* 5%

ppm mg/m3

i
i=1 4

ppm mg/m3

3

ppm mg/m3
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7.1.3.1.4 24h

Zy
So 24h
Zy Sn 3 4 5 6 24h Z4
24h Sd
CEMS 24h Zo So
24h Zg 24h Sd 6.1.1.4
AZ, = 2, = 2y 3
Z, = AZ, XL00%0 ... 4
R
Zg----=--=- 24h %
Zo -------- ppm mg/m3
Zy -------- 24h ppm mg/m?3
AZ, ----- 24h ppm mg/m3
R--------- ppm mg/m3
AS, = 8, — Sy 5
S AS, XL100%0 ..o 6
R
YRR 24h %
So -------- ppm mg/m3
Sn =------- 24h ppm mg/m?3
AS, - 24h ppm mg/m3
7.1.3.1.5
Zy
So 168h
Zn Sp 3 4
5 6 Zq Sd
CEMS
Zy  So 7 Zg
Sd 6.1.1.5
7.1.3.1.6
a) 25+ 1 30min
to Zo
Mo
b) <1 /min 35+ 1
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Z1 M1
c) 25+ 1 30min t,
Z> Mz
d) 15+ 1 30min t3
Z3 M3
e) 25+ 1 30min ta
Zs Ma
f) 7 bst 6.1.1.6
(|\/|3 _Zs)_ (Mz _Zz)+(M4 _24)
b, = 2 «100%
R
M, -Z,) (Mo —Z,)+(M,-2,)
= 2 x100%
bst-------- %
Mo-------- to ppm mg/m3
My-------- t1 ppm mg/m3
Ma-------- t2 ppm mg/m3
M3z-------- t3 ppm mg/m3
Mg-------- ts ppm mg/m3
Zo-------- to ppm mg/m?3
Zy-------- t1 ppm mg/m?3
Zp-------- t2 ppm mg/m?3
Z3-------- t3 ppm mg/m?3
Z4m------- ts ppm mg/m?3
R--------- ppm mg/m3
7.1.3.1.7
T 10%
P
10% Q 8
\Y 3 6.1.1.7
v=P=T 100% %xm% ........................
V2— %
T--mmm- ppm mg/m?3

30min t1




J— 10% ppm  mg/m?
Q-----—-- 10% ppm mg/m?
R--non- ppm  mg/m?
7.1.3.1.8
W 10%
X 10%
Y 9
u 3 6.1.1.8
U=%x100% YW 100% o
(U — %
T— ppm  mg/m?
p C— 10% ppm  mg/m?
| Z— 10% ppm  mg/m?
R--non- ppm  mg/m?
7.1.3.1.9
1
a b
3 a b 10
IEi  IE 0.5% -0.5%
6.1.1.9
IE =2 =20000% oo 10
[ —— i %
[y p— i 3 ppm  mg/m®
P p— 3 ppm  mg/m?
R--non- ppm  mg/m?
— i=1 5
7.1.3.1.10
Zo Mo
0.15mm 10-55-10 Hz
1 /min
10min 2h
Zi M 3
11 12
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6.1.1.10

U, = 20 s 100% o 11
R
usp:Mxloo% ........................................ 12
R
Ug=------ %
UPS— %
Zo-------- ppm mg/m3
Mo------- ppm mg/m3
— ppm mg/m?3
[y j— ppm mg/m3
R-------- ppm mg/m3
7.1.3.1.11
NOx CEMS
a)
20% 80%
NO2 Cno2 3
Croz 13 n 6.1.1.11
17 =202 10090 ..o 13
0
n-------- %
Cuoz = NO. 3 ppm mg/m3
Co --------- NO> ppm mg/m?3
b)
1 NO NO NOx
3 NO NOx [NOlorig  [NOx]orig
2
NO NO NOx 3 NO NOx
[NOJrem [NOx]rem
NO, [NOJorig  [NOJrem 20%
80%
3 14 n 6.1.1.11

_ ([Nox ]rem - [No]rem )_ ([Nox ]orig - [N O]orig )

x100%
[N O]orig - [N O]

Mmoo 14

15



[NOJorig -—-
[NOX]orig --
[NOJrem ----
[NOX]rem ---

7.1.3.1.12

90%

7.1.3.2.2 24h

6.1.2.2
7.1.3.2.3

6.1.2.3
16

NO

NO
NO
NO

20% 30%

%

]
i=1 3
=1 3
Ci
6.1.2.1
So
Zq 24h
7 24h
Zg

NO

NOx
NO
NOx

ppm mg/m?

ppm mg/m3

ppm mg/m?3

ppm mg/m?

40% 60%

6.1.1.12

Zn Sn
Sd
Zq

168h

Zy  Sn

Sq
Zg

%

ppm mg/m?

80%

ppm mg/m?3

Zy

24h

24h Sd

Zy

Sq



7.1.3.2.4

--20 -20

6.1.2.4

7.1.3.2.5

7.1.3.2.6

11
7.1.3.2.7

12

1

1.1

.1.2 CEMS
.1.3 CEMS

N NN NN
NN NN

.1.4
CEMS
.1.5

.1.6

1.7

.1.8 90

50% 100%
20+ 1 30min
20 =50 =20
+1 7.1.3.1.6
7
7.1.3.1.8 9
6.1.2.5
7.1.3.1.10
6.1.2.6
2min
1 25
6.1.2.7
HJ 75
GB/T 16157
90 CEMS 168h
90 90
CEMS
CEMS
> 24h
CEMS
90 90%
CEMS CEMS
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7.2.1.9 CEMS

7.2.2
7.1.2
7.2.3
7.2.3.1 CEMS 0,
7.2.3.1.1
CEMS 20% 30%
50% 60% 80% 100%
3
SO2 100pmol/mol NOx 200pumol/mol 2 CEMS
Lei SO, = 100pumol/mol  NOx >
200pmol/mol 16 CEMS Lei Lei
6.2.1.1
Lei=wx100% ....................................... 16
Cy
Lejnnnnnn- CEMS i %
Csi-------- [ ppm mg/m3
C_di ——————— CEMS i 3 ppm mg/m3
i---m-me-- i=1 3
7.2.3.1.2
CEMS
T:
90% T T T 1
3 6.2.1.2
7.2.3.1.3 24h
CEMS Zo
So CEMS 24h
Zn  Sn 3 4 5
6 CEMS  24h Zg 24h Sd CEMS
CEMS 24h
Zo So 24h Zg 24h Sd
6.2.1.3
7.2.3.1.4
24h 50%
a) CEMS
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f t Vi n’ Un 75
8 2.306 1.7110 8 1.233
9 2.262 1.6452 9 1.214
10 2.228 1.5931 10 1.208
11 2.201 1.5506 11 1.203
12 2.179 1.5153 12 1.199
13 2.160 1.4854 13 1.195
14 2.145 1.4597 14 1.192
15 2.131 1.4373 15 1.189
16 2.120 1.4176 16 1.187
17 2.110 1.4001 17 1.185
18 2.101 1.3845 18 1.183
19 2.093 1.3704 19 1.181
20 2.086 1.3576 20 1.179
21 2.080 1.3460 21 1.178
22 2.074 1.3353 22 1.177
23 2.069 1.3255 23 1.175
24 2.064 1.3165 24 1.174
25 2.060 1.3081 25 1.173
30 2.042 1.2737 30 1.170
35 2.030 1.2482 35 1.167
40 2.021 1.2284 40 1.165
45 2.014 1.2125 45 1.163
50 2.009 1.1993 50 1.162
7.2.3.2 CEMS
7.2.3.2.1 24h
CEMS Zo
So 24h
Zn S 4 5
6 CEMS  24h Zq  24h Sq CEMS
24h Zqg 24h Sq 6.2.2.1
7.2.3.2.2
a) CEMS
b) CEMS
CEMS
1 CEMS
c) CEMS
d) 15
15 5
5
e) CEMS
CEMS
f) CEMS
3 3

20







> (X, = X)(Y, =¥)

b=- e, 27
n _
Z(xi - X)
i=1
iv. X 95% 28
29
1
CI :tdf,laIZSE\/: ............................................ 28
n
Cl------- X 95% mg/m?3
taf 1-a2------- df n-2 t 2
Sg------- mg/m?3
19 YA )
Sg = _2;( YD) 29
vV X
30 6.2.2.2 b)
Cl
Cl% =——X100%0 ....cooeeiiiiiiii e 30
EL
EL------- mg/m?
EL
vi. X 31 32
TIZKESE vv et v v e 31
Tl X mg/m?
kg-------
Ky =U Vg o 32
g J— n> 15
U, 75% 2
Vg ------- df  n-2 2
Vil X
33 6.2.2.2 C)
Tl
TI% =——X100% ....oveeieeiieee e 33
EL
viii. 34 6.2.2.2 a) CEMS






7.2.
7.2.

7.2.
7.2.

24

e) 37 38 C 6.2.3.2

C, - %

Semmmnen m/s

b) 7.2331 K CEMS

c) 72331 b) 5 5

d) CEMS
6.2.3.3

3.4

3.4.1

a)

b)

C) CEMS
6.2.4

3.5

3.5.1

a)

b)

C) CEMS
6.2.5.1



d) CEMS

72311 7.23.13 7.2.35.1
a) ¢) 39
c
Xy =Lm = e 39
Co,
X gy %
Co, - %
C, - %
8
8.1
8.1.1 HJ 75 CEMS
a)
b)
c)
d)
e)
f)
CEMS
8.1.2 CEMS
CEMS
CEMS
CEMS
8.1.3 HJ 75
8.1.4 CEMS
40 41 CEMS
CEMS
CEMSad= CEMSXEac. . i it i e e e e e 40
CEMSgag------- CEMS ppm mg/m?3
CEMS------- CEMS ppm mg/m?3



E,=l+—"ns...........
CEMS
d -—-----CEMS
CEMS------- CEMS
8.2
8.2.1 CEMS
8.2.2
GB/T 16157 HJ 836
8.2.3 CEMS
CEMS
CEMS
42
t:V/Qsl .................
temmmee- min
V/— L
Qst-=----- L/min
8.2.4
D
8.2.5 CEMS
8.2.6 CEMS
8.2.7 CEMS
CEMS
CEMS
8.3
CEMS 90 CEMS
8.3.1 CEMS 0,
a) 15
6.2.1.3
b) 3 3

26

...................................... 41
ppm mg/m?3
ppm mg/m?3
CEMS
..................................... 42
CEMS
CEMS
CEMS



8.3.

8.3.

b)

CEMS 832 d

CEMS
24h
6.2.2.1
15
6.2.2.1
1
3
24h
3
SOz NOx
G

27



S0,

NOX

24h

24h

24h

24h

< 50mg/m?

28

F.S.

NO2




CEMS

S0,

NOX

> 100umol/mol
100pmol/mol

286mg/m?
286mg/m3

+5%
+2.5%F.S.

29



24h + 2%F.S.
> 0.85
< 50mg/m? = 0.75
< 10%
< 25%
24h + 2%F.S.
CEMS
200mg/m? + 15%
100mg/m3 < 200mg/m? + 20%
50mg/m® < 100mg/m?3 + 25%
20mg/m® < 50mg/m? + 30%
10mg/m3 < 20mg/m? + 6mg/m?
< 10mg/m?d + 5mg/m?
< 5%
10m/s + 10%
< 10m/s * 12%
+3
+3
5.0% +25%
< 5.0% +1.5%
5.0% +25%
< 5.0% +1.5%
F.S. NO;
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A.2

SO,

NOX

mg

mg
/m

t/d

mg

mg
/m

t/d

mg

mg
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t/d

x10*
m3/d
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%

%
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B.1 CEMS

100 0
1 SO2 NOx < 100 pmol/mol  ppm 1
300 0
3
2 SO2 NOx < 300 mg/m 1
100 0
3 /m?
< 100 mg/m 1
4 % VIV 2
5 m/s 2
6 1
7 Pa kPa 0 2
8 kPa 1
9 % VIV 2
10 m2 2
11 kg/h 3
12 kg 3
13 CO; % VIV 2
14 m3/h 0
15 x10* m¥/d 3
16 % 1
17 /
B.2 CEMS
20140628130815 2014
YYYYMMDDHHMMSS 6 28 13 8 15
201406281308 2014 6
28 13 8 00
YYYYMMDDHHMM 13 9 00
2014062813 2014 6
28 13 00 00 14
YYYYMMDDHH 0 00
20140628 2014 6 28
YYYYMMDD 0 24 0 00 00 29 0
0 00 00
YYYYMM 1 201406 2014 6 1
1 30
B.3
CEMS
113 FH “ CH " MH 113 TH
113 D" CEMS 113 Md" " OH
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B.4.2

B9

mg/m?3

mg/m3
mg/m3
g/mol

g/mol

CNox =

Crov +Croav %

pgmol/mol  ppm

pgmol/mol  ppm

B6

5s

B7

k> 45

m= 20

B6

B7

B8

37









CcoZmax """" COZ % B3
B - 3 CcaZmaX

18.4~18.7 | 18.9~19.3 | 19.3~20.2 | 15.0~16.0 | 11.2~11.4 | 13.8~15.1 10.6 115 10.0

%

GB/T 16157 6

1h “ On

B.5
B.5.1

a)

b)

B.5.2

3 12 Imin 36 1h
60

40




B.5.3

B.6
B.6.1

B.6.2

RS232 RS422 RS485

HJ 212

RJ45
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S0,

D.1

D.1.1

D.1.2

D.2
D.2.1

20%
D.2.2
2%
D.3

D.3.1

D.3.1.1

D.3.1.2

D.3.1.3

D.3.2

D.3.3

D.34

C2 C-Cy

44

NO,

0,

C1



D.4
D.4.1
50%~60%
+ 1%
D.4.2
D.4.3

D.5

D.5.1

D.5.2

D.5.3

D.5.4

D.5.5

D.5.6

90% 4

D.5.7

D.5.8 §

5%

80%

45



10%
D.5.10

D.5.11
Imin

D.6

D.6.1

80%
D.4.2
D.6.2
GB/T 16157
D.6.3
+ 10%

D.6.4

D.1

D.6.5
D.1

%

= — / x 100%
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G.3 CEMS
CEMS
CEMS
CEMS

%F.S.

20%

40%

60%

80%

WIN(FRPIWIN|FRP|WINFP|IWIN (-

G.4 CEMS
CEMS
CEMS
CEMS

50




G.5 CEMS

CEMS
CEMS
CEMS
25
35
25
15
25
G.6 CEMS
CEMS
CEMS
CEMS
10% 10%
1
2
3
G.7 CEMS
CEMS
CEMS

CEMS

10%

10%

N
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G.8 CEMS

CEMS
CEMS
CEMS
1
2
300 mg/m?® 3
Cco
1
2
15%CO; 3
1
2
50 mg/m?® 3
CHa
1
2
20 mg/m?® 3
NH3
1
2
200 mg/m?3 3
HCI
%
%
G.9 CEMS
CEMS
CEMS
CEMS
CEMS CEMS
1 1
2 2
3 3
%F.S. %F.S.
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G.10
CEMS
CEMS
CEMS

20% 80%

1
2
3
(%)
%
1
NO 2
3
1
NOx 2
3
1
NO 2
3
1
NOx 2
3
G.11 CEMS
CEMS
CEMS
CEMS
1# 2# 3t
C: C Cs E

20%

30%

40%

60%

80%

90%
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G.12 CEMS

CEMS
CEMS
CEMS

mg/m?

pmol/mol

(Zo)

(Z)

AZ=Zi-Zo

%

(So)

(S)

AS=S; -So

%

(N0 B(WIN|F-

G.13

CEMS

CEMS
CEMS
CEMS

CEMS

CEMS
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G.16

CEMS
CEMS
CEMS
CEMS

mg mg/m?3

NL

CEMS

mg/m?
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G.19

CEMS
CEMS
CEMS
CEMS

mg

3
NL mg/m

CEMS

mg/m?3

CEMS

mg/m?

G.20

CEMS
CEMS
CEMS

CEMS

CEMS

CEMS
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	外观要求
	工作条件
	安全要求
	绝缘电阻
	绝缘强度
	系统应具有漏电保护装置，具备良好的接地措施，防止雷击等对系统造成损坏。
	功能要求
	样品采集和传输装置要求
	预处理设备要求
	CEMS预处理设备及其部件应方便清理和更换。
	CEMS除湿设备的设置温度应保持在4℃左右（设备出口烟气露点温度应≤4℃），正常波动在±2℃以内，其
	预处理设备的材质应使用不吸附和不与气态污染物发生反应的材料，其技术指标应符合附录E中表E.2的技术要
	除湿设备除湿过程产生的冷凝液应采用自动方式通过冷凝液收集和排放装置及时、顺畅排出。
	为防止颗粒物污染气态污染物分析仪，在气体样品进入分析仪之前可设置精细过滤器；过滤器滤料应使用不吸附和
	辅助设备要求
	CEMS排气管路应规范敷设，不应随意放置，防止排放尾气污染周围环境。
	当室外环境温度低于0℃时，CEMS尾气排放管应配套加热或伴热装置，确保排放尾气中的水分不冷凝或结冰，
	CEMS应配备定期反吹装置，用以定期对样品采集装置等其它测量部件进行反吹，避免出现由于颗粒物等累积造
	CEMS应具有防止外部光学镜头和插入烟囱或烟道内的反射或测量光学镜头被烟气污染的净化系统（即气幕保护
	具备除湿冷凝设备的CEMS，其除湿过程产生的冷凝液应通过冷凝液排放装置及时、顺畅排出。
	具备稀释采样系统的CEMS，其稀释零空气必须配备完备的气体预处理系统，主要包括气体的过滤、除水、除油
	CEMS机柜内部气体管路以及电路、数据传输线路等应规范敷设，同类管路应尽可能集中汇总设置；不同类型的
	CEMS机柜内应具备良好的散热装置，确保机柜内的温度符合仪器正常工作温度；应配备照明设备，便于日常维
	校准功能要求
	CEMS应能用手动和（或）自动方式进行零点和量程校准。
	采用抽取测量方式的气态污染物CEMS，应具备固定的和便于操作的标准气体全系统校准功能；即能够完成从样
	采用直接测量方式的气态污染物CEMS，应具备稳定可靠和便于操作的标准气体流动等效校准功能；即能够通过
	数据采集和传输设备要求
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