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1 INTRODUCTION 

SLR Consulting Australia Pty Ltd (SLOR Consulting) was engaged by Cogent Energy Pty Ltd (Cogent) 
to conduct their six monthly emission testing on their tri$generation plant in North Sydney.  

Environment Protection Licence (EPL) No. 12790, Cogent Energy requires six monthly gas engine 
monitoring at 101 Miller Street, North Sydney to be undertaken.  

Condition M1.1 of the EPL identifies four monitoring points that require monitoring: 1A, 1B, 2A and 2B. 

Table 1 summarises the scope of work undertaken on the 6
th 

March 2013.  

Table 1 Scope of Work 

Parameter 

Engine 1 – 
Stack 1 

(1A) 

Engine 1 
– Stack 2 

(1B) 

Engine 2 
– Stack 1 

(2A) 

Engine 2  
– Stack 2 

(2B) 

NSW Approved 
Test  Method 

Molecular Weight, Dry Gas Density � � � � TM$23 

Nitrogen Oxides  � � � � TM$11 

Moisture � � � � TM$22 

Oxygen  � � � � TM$25 

Temperature, Flow, Velocity � � � � TM$2 

Volatile Organic Compounds  
Single 
sample 

Single 
sample 

Single 
sample 

Single 
sample 

TM$34 

Section 2 of the report outlines the EPL legislative requirements, while Section 3 provides a summary 
of production data for the period of time testing was undertaking.  

Section 4 details the results of the emission testing.  Section 5 summarises the test methods used, 
while Section 5 is the conclusion.  

2 LEGISLATIVE REQUIREMENTS 

2.1 EPL Monitoring Requirements 

Environment Protection Licence (EPL) No. 12790, Cogent Energy requires six monthly gas engine 
monitoring at 101 Miller Street, North Sydney to be undertaken.  

Condition P1.1 specifies the monitoring points, which is summarises in Table 2.  

Table 2 Monitoring Location Identification  

EPA Identification Number Description of Location  

1 Stack 1 A 

2 Stack 2A 

3 Stack 1B 

4 Stack 2B 
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Condition M2.1 of the EPL specifies the monitoring required for each monitoring point. Table 3   
summarises the parameters to be monitored as per Condition M2.1. 

Table 3 Monitoring Requirements 

Pollutant Units of Measure Frequency 
Sampling 
Method 

Dry gas density kilograms per cubic metre Special frequency 1 TM$23 

Moisture percent Special frequency 1 TM$22 

Molecular weight of stack gases grams per gram mole Special frequency 1 TM$23 

Nitrogen oxides milligrams per cubic metre Special frequency 1 TM$11 

Oxygen (O2) milligrams per cubic metre
1
 Special frequency 1 TM$25 

Velocity metres per second Special frequency 1 TM$2 

Volatile organic compounds milligrams per cubic metre Special frequency 1 TM$34 

Volumetric flowrate cubic metres per second Special frequency 1 TM$2 

Key:   TM Test Method  

Note  1 This should be percent not milligrams per cubic metre 

Condition M2.2 states that ‘Special frequency 1’ means air emission monitoring in November and 
March of each year.  

Condition 2.4 states “all monitoring results must be corrected to the oxygen correction factor of 5% O2 
in accordance with the manufacturer’s engine specifications submitted to DECC and they formed part 
of the application for the Environment Protection Licence.” 

2.2 Additional OEH Requirements 

In a letter to Cogent Energy from the Department of Environment, Climate Change and Water 
(DECCW, now NSW EPA) dated 29 October 2009, DECCW required the following additional 
conditions. 

All future emission testing and reporting shall be done in accordance with the following 

1. Exhaust flue 1A and 1B shall be monitored simultaneously, as will flues 2A and 2B.  Results 
shall be void if the correlating flues are not simultaneous monitored for comparison. 

2. NOx monitoring shall be by TM,11 method. 

3. Tabulated data in the report shall show electrical load of generator. 

4. Monitoring shall not occur until after 10am, due to the building’s low load and hence lower 
power generation capacity.  

5. Adsorption chillers shall remain off for the period of testing. 

6. NOx emissions shall be recorded and corrected to 5% O2.  
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2.3 EPL Concentration Limits 

Condition L3 of the EPL set out the concentration limits and associated reference conditions for the 
emission points at the facility.  Table 4 summarises the concentration limits for discharge points 1A, 
1B, 2A and 2B.  

Table 4 Concentration Limits 

Pollutant Units of Measure 100
th

 Percentile Concentration Limit 

Nitrogen oxides milligrams per cubic metre 250 

Volatile organic compounds milligrams per cubic metre 40 

2.4 Reporting Requirements 

Condition R4.1 outlines a special reporting requirement for the operation.  The condition states “the 
licensee must submit a report after every monitoring, detailing results of the monitoring specified in 
condition M2.1, to the Manager Sydney Industry, PO Box 668, Parramatta NSW 2124. These reports 
must be submitted within 28 days after monitoring.”  

3 PRODUCTION CONDITIONS 

Plant personnel considered the facility was operating under typical normal conditions on the day of 
testing.   

Table 5 Production Data 

Time Engine 1 (kW) Engine 2 (kW) 

0830  1,161 $$ 

0945  1,159 $$ 

0950 $$ 1,165 

1105 $$ 1,163 

Key: 

kW kilo watts 

It is noted that the Origin Energy engineers ensured that the engines were operating under normal 
load and not low load.  

4 EMISSION TEST RESULTS 

4.1 Introduction  

SLR Consulting conducted all the sampling requirements and analysis for all parameters except 
VOCs.  SLR Consulting is NATA accredited under ISO/IEC 17025 General requirements for the 
competence of testing and calibration laboratories, accreditation number (No.) 3130.  

The collected VOC samples were processed through SLR Consulting quality assurance and quality 
control (QA/QC) checks prior to being sent to a NATA accredited facility for analysis as per TM$34.  
The VOC samples were analysed by TestSafe Australia, NATA Accreditation No 3726, report number 
2013$0423. 
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Appendix A presents detailed emission data, including graphical representation of NOx and O2, while 
Appendix B presents SLR Consulting’s NATA endorsed Test Report, Report No. 610.11429$R2. The 
NATA endorsed report includes the results, along with most recent recalibration of each instrument 
used to take measurements and sampling location details and their compliance with Australian 
Standard (AS) 4323.1,1995 Stationary Source Emissions – Method 1 – Selection of sampling 
positions.   

The results from the emission testing are presented in detail in Section 4.2 to Section 4.5. 

4.2 Oxides of Nitrogen (NOx) Emission Test Results 

The average NOx (expressed as NO2) emission concentration for each location was:  

� Stack 1A: 77 parts per million (ppm) (158 milligrams per cubic metre (mg/m
3
)) @ 9.9% Oxygen 

(O2) and 228 mg/m
3
 when corrected to 5% O2. 

� Stack 1B: 65 ppm (133 mg/m
3
) @ 10.5% O2 and 202 mg/m

3
 when corrected to 5% O2. 

� Stack 2A: 79 ppm (162 mg/m
3
) @ 10.4% O2 and 234 mg/m

3
 when corrected to 5% O2. 

� Stack 2B: 67 ppm (137 mg/m
3
) @ 9.9% O2 and 208 mg/m

3
 when corrected to 5% O2. 

All NOx results were within the EPL concentration limit of 450 mg/m
3
 corrected to 5% O2.  

4.3 Volatile Organic Compounds 

The total VOC emission concentration for each location tested was:  

� Stack 1A: less than 5.89 mg/m
3
 @ 5% O2. 

� Stack 1B: less than 6.04 mg/m
3
 @ 5% O2. 

� Stack 2A: less than 5.87 mg/m
3
 @ 5% O2. 

� Stack 2B: less than 6.02 mg/m
3
 @ 5% O2. 

All results were within the EPL VOC concentration limit of 40 mg/m
3
 corrected to 5% O2.  

4.4 Oxygen (O2) Results 

For the purpose of calculations the in$stack O2 concentration was taken during each NOx emission 
monitoring period and average results are as follows: 

� Stack 1A: 9.9%. 

� Stack 1B: 10.5%. 

� Stack 2A: 10.4%. 

� Stack 2B: 9.9%.  

4.5 Other Parameters  

Table 6  summarise the results for dry gas density, moisture content, molecular weight of stack gases, 
temperature, velocity and volumetric flow rate for each monitoring location. 
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Table 6  Measurement of Physical Emission Parameters  

Emission Parameter  
Units of 
Measure 

Stack 1A Stack 1B Stack 2A Stack 2B 

Dry gas density kg/m
3
 1.311 1.312 1.311 1.312 

Moisture  % 8.2 8.2 9.0 9.2 

Molecular weight of stack gases g/g$mole 29.369 29.381 29.375 29.389 

Temperature 
o
C 359 346 345 348 

Average velocity m/s 29.5 25.0 31.2 24.6 

Average volumetric flow rate (dry) m
3
/s 0.83 0.71 0.88 0.69 

Key: 

kg/m
3
  kilograms per cubic metre 

g/g$mole  grams per gram molecular weight   

%  Percent 
o
C  Degrees Celsius  

m/s  Metres per second 

m
3
/s  Cubic metres per second @ 0

o
C and 1 atmosphere 

5 CONCLUSIONS 

SLR Consulting completed the six monthly emission testing as per the requirements of EPL 12790 on 
their tri$generation plant at North Sydney on 6

th
 March 2013.  

The testing was undertaken during normal loads and Stacks 1A and 2B and Stacks 2A and 2B were 
tested simultaneously.  The results of the testing showed: 

� The NOx emission concentrations were in compliance with the 250 mg/m
3
 corrected to 5% O2 for 

all four locations. 

� The VOC emission concentrations were in compliance with the 40 mg/m
3
 corrected to 5% O2 for 

all four locations.   

6 TEST METHODS 

6.1 Exhaust Gas Velocity, Volumetric Flow Rate and Temperature 

(NSW TM,1 & 2, Australian Standards AS4323.1 and AS4323.2) 

Velocity profiles were obtained across the stack utilising an Airflow Developments Ltd. S$type pitot 
tube and inclined manometer. 

The exhaust gas temperature was measured using a Digital thermometer (0$1200
o
C) connected to a 

thermocouple probe. 
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6.2 Continuous Gaseous Analysis 

(NSW TM,11 & 25) 

Sampling and analysis of exhaust gas were performed using SLR Consulting Australia continuous 
analyser.  Emission gases were distributed to the analysers via a manifold.  Flue gas from the stack 
was drawn continuously.   

6.3 Volatile Organic Compounds 

(NSW TM,34) 

The exhaust gas were drawn onto an adsorption media and sent for analysis by GC/MC as per the 
requirements of TM$34.  The samples were analysed by a NATA accredited company. 
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APPENDIX A – DETAILED EMISSION TEST RESULTS  
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Table 7 Details Emission Results – EPA ID Point 1 (Stack 1A) & Point 3 (Stack 1B) 

Parameter Flow & Moisture Flow & Moisture 

Client / Project Name:  Cogent Energy Cogent Energy 

Test Location:  
EPA ID Point 1  

(Stack 1A) 
EPA ID Point 3  

(Stack 1B) 

Project Number:  610.11429.00000 610.11429.00000 

Date:  06$Mar$13 06$Mar$13 

Run No.:  1 1 

Test Method 
AS4323.2 / USEPA 

M2, M3, M4 
AS4323.2 / USEPA 

M2, M3, M4 

Flow Direction (Inlet / Outlet) Outlet Outlet 

(θs) Sample Start Time (hrs) 8:33 8:33 

(θf) Sample Finish Time (hrs) 9:41 9:41 

(θp) Sample Period (hrs) 1.13 1.13 

(De) Stack Diameter (m) 0.300 0.300 

(A) Stack Cross Sectional Area (m
2
) 0.071 0.071 

(Ts) Average Stack Temperature (
o
C) 359 346 

(vs(avg)) Stack Average Velocity (m/s) 29.5 25.0 

(θa) Actual Volumetric Flow (wet) (m
3
/s)  2.08 1.77 

(θn) Actual Volumetric Flow (dry) (m
3
/s)  0.83 0.71 

(Pa) Atmospheric Pressure (kPa) 101.16 101.16 

(Ps) Total (Absolute) Stack Pressure (kPa) 100.99 101.01 

(Md) Molecular Weight of Stack Gas dry (g/g$mole) 29.369 29.381 

(ρx) Dry Gas Density (kg/m
3
) 1.311 1.312 

(Bwo) Moisture Content (%) 8.15 8.19 

(O2) Oxygen (%) 9.92 10.47 

(CO2) Carbon Dioxide (%) 5.98 5.92 

(CO) Carbon Monoxide (mg/m
3
) 678 660 

(Cs) Average NOx Concentration (at 5% O2) (mg/m
3
) 228 202 

(Cs) Average VOC Conc. (nDprop. Equ.) (at 5% O2) (mg/m
3
) < 5.9 < 6.0 

EPL NOx Limit @ 5% O2 (mg/m
3
) 250 250 

EPL VOC Limit @ 5% O2 (mg/m
3
) 40 40 

Sampling performed by (initials)  MB, PC MB, PC 

Sample Analysed by (NATA Lab) SLR Consulting SLR Consulting 

Sample Storage Period  Consumed in Analysis Consumed in Analysis 

Calculations performed by (initial) MB MB 

Calculations checked by (initial)  GG GG 


