
 
 
 
 
 
 
 
12 March 2014 
 
 
Andrew Macgee 
Senior Development Planner 
Campbelltown City Council  
 
 
 
Dear Andrew, 
 
Development: 2325/2013/DA-1 
 
Property: Lot 238 DP260481, 15 Huntsmore Road, Minto 
 
Development: Fitout and use of an industrial building for network support 
 
I am writing to provide the additional information requested in your letter of 26 February 
2014.  
 
Compliance with the POEO (Clean Air) Regulation 2010 
 

Attachment 1 sets out a letter from Energy Power Systems Australia (EPSA) who would be 

responsible for the design and construction of NovaPower’s site at Minto. The letter and its 

attachment confirms that the specification for the proposed engines and other equipment 

used at the site will comply with the POEO (Clean Air) Regulation 2010 emission standards, 

including all 8 limits.  

 

Financial Viability of Post Combustion Controls 

 

NovaPower’s budgets for fixed O&M – with and without selective catalytic reduction (SRC) - 

were provided by EPSA. We attach a letter from EPSA confirming these estimates in 

Attachment 2.  

 

Attachment 3 also includes the Schedules A to E from our maintenance agreement with 

William Adams who provide maintenance services for our 10 MW network support operation 

in Traralgon, Victoria. Please treat these schedules as confidential. There is no SRC 

treatment employed at our 10 MW site in Traralgon.  

 

The William Adams agreement confirms we are paying fixed O&M of $641.59 per engine per 

month and a variable O&M fee of $5.23 MWh. Please note that, as set out in the schedules, 

the fixed O&M fee does not cover all costs associated with maintaining the plant, and that 

NovaPower incurs additional fixed and variable charges accordingly.  

 



The impacts of our fixed and variable O&M assumptions on the results of the financial 

analysis are negligible – the primary driver of returns is the up-front capital cost associated 

with Nox treatment. To demonstrate this, Attachment 4 presents the NPV analysis using the 

assumptions in the earlier SKM report referenced in your correspondence. In summary, the 

NPV changes from 8.2% to 9.4% where there is no SCR treatment and from 3.2% to 6.0% 

where SCR treatment is employed – albeit using cost assumptions not consistent with those 

that NovaPower will incur. 

 

Noise Impact Assessment Graphs 

 

As requested, we have included the legends for the noise impact assessment graphs in 
Attachment 5.  
 
We look forward to the Sydney West Joint Regional Planning Panel reviewing our DA at their 
earliest opportunity. Please don’t hesitate to contact me if any further clarification is required.  
 
 

Yours sincerely 

 

 

 

Anthony Collins 

Managing Director, NovaPower 

 

 







G3520E+ GAS ENGINE TECHNICAL DATA

 

ENGINE SPEED: 1500 FUEL:
COMPRESSION RATIO:  11.9:1 FUEL SYSTEM: CAT LOW PRESSURE
AFTERCOOLER - STAGE 1 MAX. INLET (°C): 92 WITH AIR FUEL RATIO CONTROL
AFTERCOOLER - STAGE 2 MAX. INLET (°C): 54  FUEL PRESS. RANGE (KPAg): 10.5 - 34.5
JACKET WATER - MAX. OUTLET (°C): 99  MIN. METHANE NUMBER: 81.6
ASPIRATION: TA  RATED  ALTITUDE (m): 150
COOLING SYSTEM: JW+OC+1AC, 2AC AT AIR TO TURBO. TEMP. (°C): 40
IGNITION SYSTEM: ADEM3 NOx EMISSION LEVEL: 250.0 mg/Nm3 
EXHAUST MANIFOLD: DRY FUEL LHV (MJ/Nm3): 36.8
COMBUSTION: LOW EMISSION APPLICATION:  50 Hz GENSET

NOTES LOAD 100% 75% 50%
ENGINE POWER (WITHOUT FAN) (1) KW 2100 1575 1050
GENERATOR POWER (WITHOUT FAN) (2) EKW 2043 1532 1022
ENGINE EFFICIENCY (ISO 3046/1) (3) % 41.4 59.4 59.4
ENGINE EFFICIENCY (NOMINAL) (3) % 40.4 58.0 58.0
THERMAL EFFICIENCY (NOMINAL) (4) % 47.5 #DIV/0! #DIV/0!
TOTAL EFFICIENCY (NOMINAL) (5) % 87.9 #DIV/0! #DIV/0!

FUEL CONSUMPTION (ISO 3046/1) (6) MJ/bkW-hr 8.7 6.06 6.06
FUEL CONSUMPTION (NOMINAL) (6) MJ/bkW-hr 8.91 6.21 6.21
AIR FLOW (0 °C, 101.3 kPa) (7) Nm3/bkW-hr 4.18 #DIV/0! #DIV/0!
AIR FLOW (7) kg/bkW-hr 5.4 #DIV/0! #DIV/0!
COMPRESSOR OUT PRESSURE kPa (abs) 447 0 0
COMPRESSOR OUT TEMPERATURE °C 234 0 0
AFTERCOOLER AIR OUT TEMPERATURE °C 59 0 0
INLET MAN. PRESSURE (8) KPAa 410 0 0
INLET MAN. TEMPERATURE (MEASURED IN PLENUM) (9) °C 60 0 0
TIMING (10) °BTDC 24 0 0
EXHAUST STACK TEMPERATURE (11) °C 432 711 711

(12) Nm3/bkW-hr 4.43 #DIV/0! #DIV/0!
EXHAUST MASS FLOW (12) kg/bkW-hr 5.59 #DIV/0! #DIV/0!

NOx (as NO2) (corr. 5% O2) (13) mg/Nm3 (dry) 250 0 0
EXHAUST O2 (15) % DRY 10.0 0.0 0.0
LAMBDA (15) 1.76 #DIV/0! #DIV/0!

LHV INPUT (16) KW 5199 2717 1811
HEAT REJECTION TO JACKET (JW) (17) (23) KW 598 #DIV/0! #DIV/0!
HEAT REJECTION TO ATMOSPHERE (18) KW 148 115 92

(19) (23) KW 133 111 94
HEAT REJECTION TO EXHAUST (LHV to 25°C) (20) KW 1560 #DIV/0! #DIV/0!
HEAT REJECTION TO EXHAUST (LHV to 120°C) (20) KW 1158 #DIV/0! #DIV/0!
HEAT REJECTION TO STAGE 1 A/C (1AC) (21) (23) KW 400 #DIV/0! #DIV/0!
HEAT REJECTION TO STAGE 2 A/C (2AC) (22) (24) KW 176 #DIV/0! #DIV/0!

CONDITIONS AND DEFINITIONS

ENGINE RATING IS WITHOUT ENGINE DRIVEN WATER PUMPS.

FOR NOTES INFORMATION CONSULT PAGE TWO.
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EXHAUST GAS FLOW (0 °C, 101.3 kPa)

THE ENGINE TECHNICAL PERFORMANCE DATA LISTED ABOVE IS PRELIMINARY IN NATURE AND CAN CHANGE AS THE 
DEVELOPMENT PROGRAM FOR THIS NEW PRODUCT PROGRESSES. THIS DATA REPRESENTS CATERPILLAR'S BEST 
KNOWLEDGE TO DATE ON THE PRODUCT BUT CARRIES NO GUARANTEE OR WARRANTY, EITHER EXPRESSED OR 
IMPLIED.  THIS DATA WILL BE SUPERSEDED BY THE FINAL PRODUCTION DATA WHEN THE PRODUCT COMPLETES THE 
DEVELOPMENT PROGRAM AND THE PRODUCTION DATA IS PUBLISHED IN TMI.  THIS DATA SHOULD NOT BE USED FOR 
FINAL DESIGNS, SIZINGS, PURCHASE OF EQUIPMENT OR FINANCIAL CALCULATIONS AS IT IS SUBJECT TO CHANGE.

PRELIMINARY

PAGE 1 OF 2

ENGINE RATING OBTAINED AND PRESENTED IN ACCORDANCE WITH ISO 3046/1 (STD. REF. CONDITIONS OF 25°C, 100 
KPA BAROMETRIC PRESSURE, 152 m ALTITUDE).  NO OVERLOAD PERMITTED AT RATING SHOWN. CONSULT ALTITUDE 
CHARTS FOR APPLICATIONS ABOVE MAXIMUM RATED ALTITUDE AND/OR TEMPERATURE.
EMISSION LEVELS ARE BASED ON THE ENGINE OPERATING AT STEADY STATE CONDITIONS AND ADJUSTED TO THE 
SPECIFIED NOx LEVEL AT 100% LOAD.  EMISSION TOLERANCES SPECIFIED ARE DEPENDANT UPON FUEL QUALITY.  
METHANE NUMBER CANNOT VARY MORE THAN ± 3.  PUBLISHED PART LOAD DATA IS WITH LAMBDA CONTROL.

SITE SPECIFIC

HEAT BALANCE DATA

EMISSIONS DATA

ENGINE DATA

RATING AND EFFICIENCY

HEAT REJECTION TO LUBE OIL (OC)



 

G3520E+ GAS ENGINE TECHNICAL DATA                                                                             

PRELIMINARY

NOTES

1 ENGINE RATING IS WITHOUT ENGINE DRIVEN WATER PUMPS.  TOLERANCE IS ± 3% OF FULL LOAD.

2 GENERATOR POWER DETERMINED WITH AN ASSUMED GENERATOR EFFICIENCY OF 97.3% AND POWER FACTOR OF 
0.8.  [GENERATOR POWER = ENGINE POWER x GENERATOR EFFICIENCY]

3 ISO 3046/1 ENGINE EFFICIENCY TOLERANCE IS (+)0, (-)5% OF FULL LOAD % EFFICIENCY VALUE.  NOMINAL ENGINE 
EFFICIENCY TOLERANCE IS ± 2.5% OF FULL LOAD % EFFICIENCY VALUE.

4 THERMAL EFFICIENCY:  JACKET HEAT + LUBE OIL HEAT + STAGE 1 A/C HEAT + EXH. HEAT TO 120°C.

5 TOTAL EFFICIENCY = ENGINE EFF. + THERMAL EFF.  TOLERANCE IS ± 10% OF FULL LOAD DATA.

6 ISO 3046/1 FUEL CONSUMPTION TOLERANCE IS (+)5, (-)0% OF FULL LOAD DATA.  NOMINAL FUEL CONSUMPTION 
TOLERANCE IS ± 2.5 % OF FULL LOAD DATA.

7 UNDRIED AIR.  FLOW TOLERANCE IS ± 5 %

8 INLET MANIFOLD PRESSURE TOLERANCE IS ± 5 %

9 INLET MANIFOLD TEMPERATURE TOLERANCE IS ± 5°C.

10 TIMING INDICATED IS FOR USE WITH THE MINIMUM FUEL METHANE NUMBER SPECIFIED.  CONSULT THE 
APPROPRIATE FUEL USAGE GUIDE FOR TIMING AT OTHER METHANE NUMBERS.

11 EXHAUST STACK TEMPERATURE TOLERANCE IS (+)35°C, (-)30°C.

12 WET EXHAUST.  FLOW TOLERANCE IS ± 6 %

13 NOX TOLERANCES ARE ± 18 % OF SPECIFIED VALUE.

14 CO, CO2, THC, and NMHC VALUES ARE "NOT TO EXCEED".

15 O2% TOLERANCE IS ± 0.5; LAMBDA TOLERANCE IS ± 0.05.  LAMBDA AND O2 LEVEL ARE THE RESULT OF ADJUSTING 
THE ENGINE TO OPERATE AT THE SPECIFIED NOX LEVEL.

16 LHV INPUT TOLERANCE IS ± 2.5%.

17 HEAT REJECTION TO JACKET TOLERANCE IS ± 10 % OF FULL LOAD DATA, BASED ON TREATED WATER. 

18 HEAT REJECTION TO ATMOSPHERE TOLERANCE IS ± 50% OF FULL LOAD DATA, BASED ON TREATED WATER.

19 HEAT REJECTION OF LUBE OIL TOLERANCE IS ± 20% OF FULL LOAD DATA, BASED ON TREATED WATER.

20 HEAT REJECTION TO EXHAUST TOLERANCE IS ± 10% OF FULL LOAD DATA, BASED ON TREATED WATER.

21 HEAT REJECTION TO A/C STAGE 1 TOLERANCE IS ± 5 % OF FULL LOAD DATA, BASED ON TREATED WATER. 

22 HEAT REJECTION TO STAGE 2 A/C TOLERANCE IS ± 5 % OF FULL LOAD DATA, BASED ON TREATED WATER. 

SITE SPECIFIC COOLING SYSTEM SIZING EQUATIONS (WITH TOLERANCES)

23 TOTAL JACKET CIRCUIT (JW+OC+1AC) = (JW x 1.1) + (OC x 1.2) + (1AC x 1.05) + [0.90 x (1AC + 2AC) x (ACHRF-1) x 1.05].

24 TOTAL AFTERCOOLER CIRCUIT (2AC) = (2AC x 1.05) + [(1AC + 2AC) x 0.10 x (ACHRF - 1) x 1.05].
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Peaking Plant Investment Appraisal

Case:

Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34

Revenue ($000)

Export electricity 715 751 788 828 869 912 958 1,006 1,056 1,109 1,164 1,223 1,284 1,348 1,415 1,486 1,560 1,638 1,720 1,806

CAP contracts 315 420 441 463 486 511 536 563 591 621 652 684 718 754 792 832 873 917 963 1,011

Network support 250 250 250 250 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Revenue ($000) 1,280 1,421 1,479 1,541 1,605 1,423 1,494 1,569 1,647 1,729 1,816 1,907 2,002 2,102 2,207 2,318 2,434 2,555 2,683 2,817

O&M Costs ($000)

Natural gas 446 469 492 517 543 570 598 628 660 693 727 764 802 842 884 928 975 1,023 1,075 1,128

Genset O&M fixed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

variable 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SCR O&M fixed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

variable 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Network standing charge 15 15 16 16 17 17 17 18 18 19 19 20 20 21 21 22 22 23 23 24

Water 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Insurance 54 56 57 59 60 62 63 65 66 68 70 71 73 75 77 79 81 83 85 87

Rent and outgoings 100 103 105 108 110 113 116 119 122 125 128 131 134 138 141 145 148 152 156 160

Residual value -1,046

Total O&M Costs ($000) 616 642 670 699 730 761 795 830 866 904 944 986 1,030 1,075 1,123 1,173 1,226 1,281 1,339 353

Earnings before interest, tax, deprec, -10,456 664 778 809 841 875 661 699 739 781 825 872 921 972 1,027 1,084 1,144 1,208 1,274 1,344 2,464

amortisation (EBITDA)

Project IRR 6.0% EBITDA

Project NPV over 20 year period 1,585,913-$     before interest, tax, depreciation & amortisation

Simple Payback 16.4 years

Peaking Plant Investment Appraisal

Case:

FINANCIAL DATA PLANT CONFIGURATION OPERATING PROFILE

Capital cost of generator 7,496 $000 Unit Capacity 1995 kW Starts per year 700

Capital cost NOx control 2,960 $000 Number of Units 4 Hours per start 1.75

IDC 418 $000 NOx Control Lean burn Hours per year 1225

Total capital cost 10,874 $000

Discount Rate (nominal) 8.0% pa

Depreciation Period, years 20 years GAS ENGINE PERFORMANCE OUTPUT

Depreciation rate 4.5% Gross Electrical Output 1,995             kWe Gross Capacity 7,980 kW

Salvage Value After 20 Years 1046 $000 Gross Heat Rate (100%, HHV) 10,150           kJ/kWh Gross Generation (MCR) 9,775,500 kWh

Energy input (HHV) 5,625             kW Net Capacity 7,781 kW

Auxiliary losses 2.5% Net Generation 9,531,113 kWh

REVENUES Fuel consumption (per unit) 20.2 GJ/h

Export Electricity tariff 0.0750 $/kWh   (4 units) 99,218           GJ pa

escalation 5.0% GREENHOUSE EMISSIONS

CAP contracts 2014 315 $000 pa Natural gas 51.3 kg CO2/GJ

2015 420 $000 pa OPERATION & MAINTENANCE Gensets   (4 units) 5,090           t CO2 pa

escalation 5.0% Genset O&M fixed 0 $000 pa Grid 0.88 tCO2/MWh

Network support payment 250 $000 pa variable $/MWh Grid offset   (4 units) 8,387           t CO2 pa

duration 5 years SCR O&M fixed 0 $000 pa

variable 4.00 $/MWh

Network standing charge 15 $000 pa NOx EMISSIONS

NATURAL GAS TARIFFS Water 0 $000 pa Genset NOx emissions 250 mg/Nm3 dry

Natural Gas 4.50 $/GJ HHV Insurance 0.5% of capital Genset exhaust mass flow 9,158 Nm3/h wet

Escalation 5.0%  pa Rent and outgoings 100 $000 pa 7,940           Nm3/h dry

Escalation 2.50% pa SCR NOx removal efficiency 90%

SCR start time 5 minutes

Genset NOx 7.9 kg/h

Genset NOx 9.7 tonne pa

SCR NOx removal 0.0 tonne pa

NOx emissions to air 9.7 tonne pa

Lean burn
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Peaking Plant Investment Appraisal

Case:

Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34

Revenue ($000)

Export electricity 715 751 788 828 869 912 958 1,006 1,056 1,109 1,164 1,223 1,284 1,348 1,415 1,486 1,560 1,638 1,720 1,806

CAP contracts 315 420 441 463 486 511 536 563 591 621 652 684 718 754 792 832 873 917 963 1,011

Network support 250 250 250 250 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Revenue ($000) 1,280 1,421 1,479 1,541 1,605 1,423 1,494 1,569 1,647 1,729 1,816 1,907 2,002 2,102 2,207 2,318 2,434 2,555 2,683 2,817

O&M Costs ($000)

Natural gas 446 469 492 517 543 570 598 628 660 693 727 764 802 842 884 928 975 1,023 1,075 1,128

Genset O&M fixed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

variable 39 40 41 42 43 44 45 46 48 49 50 51 53 54 55 57 58 59 61 63

SCR O&M fixed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

variable 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Network standing charge 15 15 16 16 17 17 17 18 18 19 19 20 20 21 21 22 22 23 23 24

Water 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Insurance 39 40 41 42 43 44 45 46 47 49 50 51 52 54 55 56 58 59 61 62

Rent and outgoings 100 103 105 108 110 113 116 119 122 125 128 131 134 138 141 145 148 152 156 160

Residual value -750

Total O&M Costs ($000) 640 667 695 725 756 788 822 858 895 934 974 1,017 1,061 1,108 1,157 1,208 1,261 1,317 1,376 687

Earnings before interest, tax, deprec, -7,496 640 754 784 816 849 635 672 711 752 796 842 890 941 994 1,050 1,110 1,172 1,238 1,307 2,130

amortisation (EBITDA)

Project IRR 9.4% EBITDA

Project NPV over 20 year period 837,197$        before interest, tax, depreciation & amortisation

Simple Payback 12.2 years

Peaking Plant Investment Appraisal

Case:

FINANCIAL DATA PLANT CONFIGURATION OPERATING PROFILE

Capital cost of generator 7,496 $000 Unit Capacity 1995 kW Starts per year 700

Capital cost NOx control $000 Number of Units 4 Hours per start 1.75

IDC 300 $000 NOx Control Lean burn Hours per year 1225

Total capital cost 7,796 $000

Discount Rate (nominal) 8.0% pa

Depreciation Period, years 20 years GAS ENGINE PERFORMANCE OUTPUT

Depreciation rate 4.5% Gross Electrical Output 1,995             kWe Gross Capacity 7,980 kW

Salvage Value After 20 Years 750 $000 Gross Heat Rate (100%, HHV) 10,150           kJ/kWh Gross Generation (MCR) 9,775,500 kWh

Energy input (HHV) 5,625             kW Net Capacity 7,781 kW

Auxiliary losses 2.5% Net Generation 9,531,113 kWh

REVENUES Fuel consumption (per unit) 20.2 GJ/h

Export Electricity tariff 0.0750 $/kWh   (4 units) 99,218           GJ pa

escalation 5.0% GREENHOUSE EMISSIONS

CAP contracts 2014 315 $000 pa Natural gas 51.3 kg CO2/GJ

2015 420 $000 pa OPERATION & MAINTENANCE Gensets   (4 units) 5,090           t CO2 pa

escalation 5.0% Genset O&M fixed 0 $000 pa Grid 0.88 tCO2/MWh

Network support payment 250 $000 pa variable 4.00 $/MWh Grid offset   (4 units) 8,387           t CO2 pa

duration 5 years SCR O&M fixed 0 $000 pa

variable 0.00 $/MWh

Network standing charge 15 $000 pa NOx EMISSIONS

NATURAL GAS TARIFFS Water 0 $000 pa Genset NOx emissions 250 mg/Nm3 dry

Natural Gas 4.50 $/GJ HHV Insurance 0.5% of capital Genset exhaust mass flow 9,158 Nm3/h wet

Escalation 5.0%  pa Rent and outgoings 100 $000 pa 7,940           Nm3/h dry

Escalation 2.50% pa SCR NOx removal efficiency 90%

SCR start time 5 minutes

Genset NOx 7.9 kg/h

Genset NOx 9.7 tonne pa

SCR NOx removal 0.0 tonne pa

NOx emissions to air 9.7 tonne pa

Lean burn
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