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What’s needed? 

 Available fuel 

 Fuel cost and availability 

 Heat and or power generation technologies 

 Distribution system 

 Customers energy requirements 

 Energy efficiency measures 

 Environmental factors 

 Financial parameters (IRR, NPV, etc) 

 Grants and subsidies 

 Building and planning codes 

 Legal issues 





Cost comparison example 

Natural gas Waterloo 2013 -average 

District energy cost Göteborg Energi - 2013  

Taxes not included 

NatGas 

cost 

$/MWh Efficiency

Energy 

cost 

$/MWh

Capital 

cost 10y, 

5% 

($8,000)

Operating & 

maintenance 

cost $100 + 

water heater 

rental $350

Energy usage 

100 kWh/m², 

250 m²  = 25 

MWh

Total 

cost

Individual boiler $28.30 94% $30.11 $1,036 $450 $753 $2,239

District energy $88.50 $180 $2,213 $2,393



RETScreen Plus  

 Performance analysis model 

 Import data energy usage or 
production 

 Download weather from NASA 

 Analyse performance 

 On going tracking of projects 



Cumulative sum of 
the variance 

Verify changes 

Correcting 
operational problems 



Normal year 
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Fuel 

consumption

HDD -°C-d GJ

January 740 4,633

February 586 3,723

March 563 3,636

April 364 2,504

May 195 1,566

June 56 765

July 0 463

August 11 529

September 127 1,163

October 341 2,384

November 507 3,305

December 676 4,274

Average 6,025 28,946

Base load 5,475

y=ax+b 19%

a 5.635

b 15





Financing Options 

 Natural gas 1,000,000 m3/yr @ $0.40/m3 

 25% energy reduction 
 Capital cost $300,000 
 2% inflation, 20 year project life 

Cash

Short term

70% debt

10% for 5 yrs

Long term

70% debt

6% for 15 yrs

Leasing

12% for 5 yrs

Energy 

Performance 

 Contract*

8% for 7 yrs

Savings 

account,

bonds,

stocks

Equity $300,000 $90,000 $90,000 $0 $0 $300,000

Pre-tax IRR - equity 35.90% 61.20% 91.80%

Pre-tax IRR - assets 35.90% 24.10% 29.10% 19.80% 12.40% 3% - 15%

Simple payback 3 3 3 3 4.5

Equity payback 2.9 1.9 1.1 Immediate Immediate

Cumulative dividend 

3 yrs $312,200 $146,000 $247,300 $62,500 $52,900

$27,000 to 

$135,000

Cumulative dividend 

20 yrs $2,478,000 $2,201,000 $2,154,000 $2,062,000 $1,873,000

$180,000 to 

$900,000

* + 20% cost for verification  + 30% cost for risk management



 



 



Community layout 



Building clusters 

 



District energy evaluation 

 

Project information

Project name

Project location

Prepared for

Prepared by

Project type

Technology

Analysis type

Heating value reference

Show settings

Climate data location

Show data 

RETScreen4 2014-02-17 © Minister of Natural Resources Canada 1997-2013. NRCan/CanmetENERGY

See project database

Select climate data location

Complete Load & Network sheet

Chibougamau-Chapais

Canada

Method 2

Biomass system

Site reference conditions

Higher heating value (HHV)



Ouje Bougoumou, Quebec

Clean Energy Project Analysis Software

Heating 



 

Unit

See technical note on heating network design Building clusters

1 2 3 4

Heated floor area per building cluster m² 5,750 875 875 250 250

Number of buildings in building cluster building 34 7 7 2 2

Fuel type Diesel (#2 oil) - L Diesel (#2 oil) - L Diesel (#2 oil) - L Diesel (#2 oil) - L

Seasonal efficiency % - 60% 60% 60% 60%

Heating load calculation

Heating load for building cluster W/m² - 70 70 70 70

Domestic hot water heating base demand % 10%

Total heating MWh 1,028 156 156 45 45

Total peak heating load kW 403 61 61 18 18

Fuel consumption - unit - L L L L

Fuel consumption - annual - 24,454 24,454 6,987 6,987

Fuel rate - unit - $/L $/L $/L $/L

Fuel rate - 0.450 0.450 0.450 0.450

Fuel cost 72,314$                         11,004$             11,004$             3,144$               3,144$               

End-use energy efficiency measures % 0% 0% 0% 0% 0%

Net peak heating load kW 403 61 61 18 18

Net heating MWh 1,028 156 156 45 45

Estimate/Total

Heating pipe design criteria

Design supply temperature °C 95

Design return temperature °C 65

Differential temperature °C 30

Main heating distribution line

Main pipe network oversizing % 0%

Pipe sections Load Length Pipe size Is the building cluster supplied by this pipe section? (yes/no)

kW m mm 1 2 3 4

Section 1 78.8 20 DN 40 Yes Yes

Section 2 96.3 20 DN 50 Yes Yes Yes

Section 3 113.8 20 DN 50 Yes Yes Yes

Section 4 131.3 20 DN 50 Yes Yes Yes

Section 5 78.8 20 DN 40 Yes

Section 6 96.3 20 DN 50 Yes

Section 7 113.8 20 DN 50 Yes

Section 8 131.3 20 DN 50 Yes

Section 9 145.3 60 DN 50 Yes Yes Yes

Section 10 276.5 50 DN 65 Yes Yes Yes Yes

Section 11 353.5 80 DN 65 Yes Yes Yes Yes

Section 12 402.5 100 DN 65 Yes Yes Yes Yes

Section 13 0.0

Total pipe length for main distribution line m 450

Secondary heating distribution lines

Secondary pipe network oversizing % 0% Secondary distribution pipes length per building cluster

Length of pipe section m 600 m 144 144 24 24

Pipe size mm DN 32 DN 32 DN 32 DN 32

District heating network cost

Total pipe length m 1,050

Costing method Formula

Energy transfer station(s) connection type Indirect

Energy transfer station(s) cost factor 0.89

Main distribution line pipe cost factor 0.73

Secondary distribution line pipe cost factor 0.64

Exchange rate $/CAD 1.00

ETS and secondary distribution pipes costs per building cluster

Energy transfer station(s) cost 90,161$                         13,720$             13,720$             3,920$               3,920$               

Secondary distribution line pipe cost 112,062$                       26,895$             26,895$             4,482$               4,482$               

Total building cluster connection cost 202,224$                       40,615$             40,615$             8,403$               8,403$               

Main distribution line pipe cost by pipe size categories

Summary of main distribution line pipe size mm DN 32 DN 40 DN 50 DN 65

Summary of main distribution line pipe length m - 40 180 230

Summary of main distribution line pipe cost 117,460$                       - 9,152$               44,642$             63,666$             

Total district heating network cost 319,684$                       

RETScreen Load & Network Design - Heating project

Multiple buildings - space heating

Heating project

Base case heating system

Proposed case energy efficiency measures

Proposed case district heating network



Financial viability 

Cumulative cash flows graph

Year
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Financial viability

% 32.3%

% 4.4%

% 23.5%

% 2.2%

yr 8.9

yr 5.3

$ 74,953

$/yr 9,556

2.57

1.25

$/MWh

$/tCO2 (23)                       GHG reduction cost

Net Present Value (NPV)

Annual life cycle savings

Benefit-Cost (B-C) ratio

Debt service coverage

Energy production cost

Simple payback

Equity payback

Pre-tax IRR - equity

Pre-tax IRR - assets

After-tax IRR - equity

After-tax IRR - assets



Sensitivity analysis 

 Sensitivity analysis

Perform analysis on

Sensitivity range

Threshold 10 %

$

334,583 406,280 477,976 549,673 621,369

$ -30% -15% 0% 15% 30%

50,620 -30% 13.6% 6.0% 1.3% -2.1% -4.8%

61,467 -15% 34.0% 19.1% 10.9% 5.8% 2.2%

72,314 0% 58.8% 37.1% 23.5% 15.0% 9.5%

83,161 15% 84.7% 57.6% 39.4% 26.9% 18.5%

94,008 30% 110.8% 78.9% 56.8% 41.0% 29.6%

$

334,583 406,280 477,976 549,673 621,369

$ -30% -15% 0% 15% 30%

3,363 -30% 62.2% 39.8% 25.4% 16.4% 10.6%

4,084 -15% 60.5% 38.4% 24.4% 15.7% 10.0%

4,805 0% 58.8% 37.1% 23.5% 15.0% 9.5%

5,525 15% 57.1% 35.8% 22.5% 14.3% 9.0%

6,246 30% 55.4% 34.5% 21.6% 13.6% 8.5%

$

334,583 406,280 477,976 549,673 621,369

% -30% -15% 0% 15% 30%

5.60% -30% 69.5% 47.2% 32.3% 22.3% 15.5%

6.80% -15% 64.3% 42.2% 27.8% 18.5% 12.3%

8.00% 0% 58.8% 37.1% 23.5% 15.0% 9.5%

9.20% 15% 53.1% 32.1% 19.4% 11.8% 7.0%

10.40% 30% 47.4% 27.1% 15.7% 9.1% 4.7%

Debt interest rate

RETScreen Sensitivity and Risk Analysis - Heating project

After-tax IRR - equity

30%

Initial costs

Fuel cost - base case

Initial costs

Fuel cost - proposed case

Initial costs



 Risk analysis

Perform analysis on

Parameter Unit Value Range (+/-) Minimum Maximum

Initial costs $ 477,976 10% 430,179 525,774

O&M $ 14,037 10% 12,634 15,441

Fuel cost - proposed case $ 4,805 10% 4,324 5,285

Fuel cost - base case $ 72,314 10% 65,083 79,546

Debt ratio % 90% 10% 81% 99%

Debt interest rate % 8.00% 10% 7.20% 8.80%

Debt term yr 20 10% 18 22

Median $ 76,512

Level of risk %

Minimum within level of confidence $ 8,641

Maximum within level of confidence $ 137,944

Net Present Value (NPV)

Distribution - Net Present Value (NPV)

Relative impact (standard deviation) of parameter

Impact - Net Present Value (NPV)

-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Fuel cost - proposed case

Debt term

O&M

Debt interest rate

Debt ratio

Initial costs

Fuel cost - base case

0%
200%

28.7% 60.0% 91.4% 122.8%154.1% 185.5%216.8% 248.2%279.6% 310.9%342.3% 373.7%405.0% 436.4%467.8% 499.1%530.5% 561.9%593.2% 624.6%

0%
20%

0.3 0.9 1.5 2.1 2.7 3.3 4.0 4.6 5.2 5.8 6.4 7.0 7.6 8.2 8.8 9.4 10.0 10.6 11.3 11.9

0%

2%

4%

6%

8%

10%

12%

11,874 24,804 37,734 50,664 63,595 76,525 89,455 102,385 115,316 128,246

0%
20%

0.5% 0.7% 0.9% 1.1% 1.3% 1.5% 1.7% 1.9% 2.1% 2.3% 2.6% 2.8% 3.0% 3.2% 3.4% 3.6% 3.8% 4.0% 4.2% 4.4%

Risk Analysis 



Check calculations!          Questions? 

 


