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5���'����"���������$���	�$�	���(���������'������������*	���#����$����

%���'�����	��������	�	�������'����������$�������������

Performance Check Requirement 

3.1  Pre-Test Calibration 

Check 

 Prior to conducting each set of field emission 

tests 

3.2  Post-Test Calibration 

Check 

 Within 10 days of successful pre-test calibration 

check 

3.3  Linearity Check 

3.4  Stability Check 

3.5  Interference Test 

 To ensure proper operation of electrochemical 

cells:  

 At least once per 12 months (or more often, 

as necessary)  

 Whenever an electrochemical cell is re-

placed  

�
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��	�������4�

 
		��(����������	��������	�	����(��'����"������������'�������=	�
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�������������	������'��"���������	����2�����
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 .�����2������	�������������$�����"����������(����������������������&

��2������"������������(�������������������

 ���$��������'����"���������$���	�'�����������������������������"������

��������$���$��	��'�����'���$����		���	���	�	���$�������	�&��	������(��&

���������*��

�

+����� 6� #��12"' 1&"#$��7�%8�

 3����$��������1�/��1/�01/���$�01��2��������(���������	��������

���(�������	������������(��������		��(���	��"�����:�����������������

���	�����*/�$��������*���$-�	�����	��������	�	�����,��������	��

����		������������%������������������(���������	�'��"����������������&
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 ��������'��"�������������%�������������$�$�(����������'����������


���"�������������������������	=���	���	�	����	��(���2��'���������	��

�������	����$	�(�'���������$����������	���	�����# 9�����

 
'���������$����������	���	/�$�	��������������	���$�(���'���������

���������"����'��	�������

 3'�����2��������(�����������*���	���	�'�������'����"����������'����"&

����	����'�������	/���*����������%����������	�����		������$��������

����2��������(�����������*���������		������	���	������(�����$���

�

Electrochemical 
Cell Type 

Analyzer Reading for  
Zero Calibration Check 

CO, NO, NO2 

Select the less restrictive alterna-

tive: 

� 3 % of the span gas value; OR 

� 1 ppm  

O2 � 0.3% O2 

�

+����� �:1$��12"' 1&"#$��7�%8�

 :��������	������	 �

 3�$�%�$��������-����	������	���������������2�������������(������

�	������������(��������		��(������

 6����������$�������������2�����	���	������# 9�����$����&

���������������������������������������	���	��	��(���2�	�"������

<�);��'��������$�������

 
'���������$����������	���	/�$�	��������������	���$�(���'���

������"����'��	���������

 ��������������01/��1���$/��'��������(��/�01����	���	������	�

(���(	��%���������������#����$������	���$����?);��'���	����

�������������������2�����	���	���������	������	�	���

 :���01��	������	/������$������������#����$������	���$����

?�;��'���	��������������

 5�����������'���������	�"����(�����������2�����	���	����������

                                                 

2 From CTM-030. 
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 3'�����	��������(�����������*���	���	�'�������'����"����������'����"&

����	����'�������	/���*����������%����������	�����		������$��������

����	��������(�����������*���������		������	���	������(�����$8��

�
Electrochemical  

Cell Type 
Analyzer Reading for  

Span Calibration Check 

CO, NO, NO2 Within ± 5% of the span gas val-

ues 

O2 Within ± 0.5% O2 

�

+��� ����5��������	�
��	�������4�

 
'��������'���$����		������	�	���%��(�������'����$/���$�"������������&

��$���$��	��'�������	��	����		'������&��	������(�����������*/����'��������

��	�&��	������(�����������*��������	������������	��������&��	������(��&

���������*��	�����������8�������

 3'��������		������	����	���	�����"������);��'�����������=	����		����

�����	/������������	�&��	������(���������	��(�����'����$�����$�&

�������'����������	�������$����%���'����������������

 ��*�����������	��������	��������	�	������������2�������(�������

������������	�&��	������(�����������*���	�(���������$�$����

 3'�����$��'���$�''�������(��"�������&��	����$���	�&��	������(�������

���$���	��'���	�"���������������	�	����'��$�(���"/�������	���	�$����$�

%���$�'��������	�	��'�$����	���������������������1����"�	�/�����

��	�����$��	��������������	����'�������	/�������	��$����'�����������&

������������������$�%��$/���$���&����(���������$���&��	�����������&

#����$��

�

Electrochemical  
Cell Type 

Results required to demonstrate validity of 
test for purposes of demonstrating compli-

ance 

CO, NO, NO2, O2  Drift* < ± 5 % of span gas values OR 

 Drift* <  ± 10 % and corrected concen-

tration < 75% of emission limit 

                                                 

3 From CTM-030. 
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*Difference between pre-test and post-test calibration readings 

�
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�����$���)���
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����	 ���

�
Electrochemical  

Cell Type 
Mid-Level Analyzer Reading for  

Linearity Check 

CO, NO, NO2, O2 Within ± 3% of the mid-level span gas val-

ues 

�

+�,� ����	�	������4�

���$������	��(����������*�������	��������%������������	�'����������������
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�
Stability Check  

Duration 
Difference between maximum 
and minimum values recorded 

15-minute check < 1% of span gas concentration  

30-minute check < 2.5% of span gas concentra-

tion 

�

�

+�- 	���
��
���������4��

+�-��� ���	$&� =� �$%��
�!:#$!��
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+�.�����12"' 1&"#$��  # �=# �>� #�1$<�!:1$�%12"' 1&"#$�%7�%8!��
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�����.�
E��'�������2������$�	��������(�����������*	���������	�8�������$�

8����� �

100%    
ionConcentrat Gas Cal.

ionConcentrat Gas Cal.  - ResponseAnalyzer 
   ECAL ×�

�

�
�
�

�= �

�

+�.�� � "=&�'�&?��$�: �5&�!&�1$<�:#!&5&�!&�%12"' 1&"#$�%7�%8!��

5���'����"�����#�������	�����(���	�$����$�������������$��'��(��"����
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��$�8��� �

100%    
ResponseAnalyzer Test  Pre

ResponseAnalyzer Test  Pre  - ResponseAnalyzer Test Post 
 Drift  ×��

�

�
��
�

�
=

�

+�.�+ �"$�1 "&;�

5���'����"�����#������	�	�����(���	�$����$��������������������.E30��

���������8�8� �

100%    
Value GasSpan  Mid.

Value GasSpan  Mid.  - ResponseAnalyzer Span -Mid
   ELIN ×��

�

�
��
�

�
= �

�

+�.�, �&1'"2"&;�<�@"1&"#$�3�

5���'����"�����#������	�	�����(���	�$����$�������������	��(������

$�%�������;����������8�9� �

100%    
Value Gas Span

esponseAnalyzer R   Min.- esponseAnalyzer R Max.
   % DeviationStability ×��

�

�
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�
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�
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�01>� A�����������������'�01�	������	������01��
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5.0 RECORDKEEPING REQUIREMENTS 
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DATE:                                        

OPERATOR:

Dates of Last Cell Replacements: CO: NO2: O2:

Constituent CO
(ppm)

NO
(ppm)

NO2

(ppm)

O2

(%)
CO

(ppm)
NO

(ppm)
NO2

(ppm)

Zero Gas

Mid Span Gas CO Response to NO, RCO-NO

High Span Gas

Reading, Zero

Reading, Mid

Reading, High

Linearity, ELIN, %

Slope =

Calculated Mid

Constituent

Date of CO Interference Check:Date of Linearity Check:

NAME: TIME (start/stop):                  /

Date of Last Interference Check:Date of Last Linearity Check:
Requirements:
  * Linearity less than or equal to 3% of the mid span gas concentration
  * Linearity check must be conducted within 12 months of the test date and when 
an electrochemical cell is replaced.

Requirements:
  * Interference response less than or equal to 5%  of span gas 
concentrations
  * Interference check must be conducted within 12 months of the test date 
and when an electrochemical cell is replaced.

CO Response to NO2, RCO-NO2

CO Interference, ICO %

Interferent Span Gas Value, 
CNOG & CNO2G

Calculations for Linearity are described in Section 3.6 of the Periodic Monitoring Protocol

CERTIFICATION: Based on the information and belief formed after reasonable inquiry, I certify that the statements and information contained in this report are true, 
accurate, and complete.

ICO = [(RCO-NO /CNOG) + (RCO-NO2 / CNO2G)] x 100
where:  ICO = CO interference response (percent)
             RCO-NO = CO response to NO span gas (ppm CO)
             CNOG = concentration of NO span gas (ppm NO)
             RCO-NO2 = CO response to NO2 span gas (ppm CO)
             CNO2G = concentration of NO2 span gas (ppm NO2)

Title Date

Test Conducted By Signature

Linearity Check Interference Check

NO:

FORM 1:  Linearity and Interference Tests Recordkeeping Form 
For Portable Analyzers

 SCAQMD RULE 1110.2  Emissions from Gaseous and Liquid-Fueled Engines

ANALYZER (Make/Model): Analyzer S/N:

Rev 11/21/08



DATE:                                        

MONITOR:                                                                                                                      

Gas 
Constituent

Cylinder Expiration Date
Cylinder 

Conc.
Reading 1* Reading 2* Reading 3* Reading 4*

Response Time ** 
(seconds)

*If the reading is re-calibrated, then put an "R" next to it in the box
** The NO and CO response times are the time required to respond to 95% of a step change in the analyzer response to the span gases.  For NO2, it is the time required to respond to 90% of a 
step change.

TIME (start/stop):                  / NAME: 

FORM 2:  Calibration Recordkepping For Portable Analyzers
SCAQMD RULE 1110.2  Emissions from Gaseous and Liquid-Fueled Engines

� Pre-Test Calibration     

� Post-Test Calibration

Rev  10/15/08



DATE:                                        

FACILITY NAME:

Facility ID Number:

Engine Name:

Permit to Operate:

Application No.:

"As Found" Test Results Date:

Time Start: Date of Pre-Test Calibration:

Time End: Date of Post-Test Calibration:

Constituent
CO

(ppm)
NO

(ppm)
NO2

(ppm)

O2

(%)
Constituent

CO
(ppm)

NO
(ppm)

NO2

(ppm)

O2

(%)

Measured, CMEAS* Pre-Test Zero

Cal Adjusted, CCORR Post-Test Zero

Mean Zero, CCZ

Span Gas, CCAL

Pre-Test Span

Post-Test Span

Constituent
CO

(ppm)
NOx

(ppm)
Mean Span, CCM

CADJ @ 15% O2, N Drift, %

Compliance Limit Drift Calculation is listed in Section 3.6, Periodic Monitoroing Protocol

Difference

"As Left" Test Results (If applicable) Date:

Time Start:

Time End:

Constituent
CO

(ppm)
NO

(ppm)
NO2

(ppm)

O2

(%)

Measured, CMEAS*

Cal Adjusted, CADJ

Constituent
CO

(ppm)
NOx

(ppm)

CADJ @ 15% O2, N

Compliance Limit

Difference

* Attach printouts from the portable analyzer or the manual record of constituent concentrations during the test. 

Title Date

Test Conducted By Signature

Engine Hour    Meter 
Reading:

Engine Operating Conditions:

CERTIFICATION: Based on the calibrations and measurements  performed  in accordance with this  protocol, I certify that the statements and information contained in this 
report are true, accurate, complete and representative of the emissions from this source at the time of this test.

Engine Operating Conditions:

Describe any engine or control system maintenance or tuning conducted after the 
"As Found" Test to bring the engine into compliance (attach additional 
documentation as necessary):

Ambient Temperature 

(0F):

Engine Hour    Meter 
Reading:

Example 
Calculation:

Calibration Results
Ambient Temperature 

(0F):

Date of Last Linearity Check2:

1. Stability check must be conducted within 12 months of test date
2. Linearity check must be conducted within 12 months of test date

Analyzer S/N:

Date of Last Stability Check1:

            FORM 3:  Periodic Monitoring Recordkeeping Form For Portable Analyzers
 SCAQMD RULE 1110.2  Emissions from Gaseous and Liquid-Fueled Engines

ANALYZER (Make/Model):

NAME: TIME (start/stop):               /

( ) ��
�

�
��
�

�
×−=

CZCM

CAL
CZMEASADJ

C- C

C
  C  C     C

Rev 10/14/08



DATE:                                        

OPERATOR:

Dates of Last Cell Replacements: CO: NO: NO2: O2:

Requirements:

Date of Stability Check:

Elapsed Time 
(Minutes)

CO
(ppm)

NO
(ppm)

NO2

(ppm)
CO

(ppm)
NO

(ppm)
NO2

(ppm)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

CO NO NO2

NAME: TIME (start/stop):                  /

     FORM 4:  Stability Check Recordkeeping Form For Portable Analyzers
       SCAQMD RULE 1110.2  Emissions from Gaseous and Liquid-Fueled Engines

Date of Last Stability Check:

Analyzer S/N:

32

Analyzer Response

Title Date

* % Deviation = 100 x (Max. - Min.) / Span Gas Concentration

Maximum ppm

Elapsed Time 
(Minutes)

17

Analyzer Response

28
29
30
31

25
26
27

*  % Deviation either less than or equal to 1% of Span  for 15 minutes or 2.5 % for 30 minutes
*  Stability check must be conducted within 12 months of the test date and when an electrochemical cell is replaced.

% Deviation*

15-Minute Stability 
Period

30-Minute Stability 
Period

Span Gas Concentration (ppm)

Minimum ppm

% Deviation*

Maximum ppm

Minimum ppm

CERTIFICATION: Based on the information and belief formed after reasonable inquiry, I certify that the statements and information contained in this report are 
true, accurate, and complete.

Test Conducted By Signature

22
23
24

18
19
20
21

Rev 10/16/08
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