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EXECUTIVE SUMMARY 

This report is a complement of the Condition Assessment and costed option analysis report 

HSV - 2024 - 043 - CA01 and should be read and understood as an additional part of it. 

On this case, we are analysis different scenarios of water flow through the Factorydale plant, 

understanding that there are no current or old hydrology data available. In this case, the good 

practice is to prepare additional flow duration curves based on hydrology data from relatively 

close rivers on the region, or rivers with similar behavior. 

Two rivers where identified, the Cornwallis River, and the Beaverbank River. Cornwallis River is 

relatively close to the area and have a hydrologic station from NRCan in place (Cambridge 

Station). Beaverbank River at Keniac is used as an additional reference hydrology station, 

which has a similar behavior than the river at Factorydale and as well have data available. 

3 scenarios were analyzed for the new unit option and like for like replacements, for each 

manufacturer that we got quotes. A very pessimistic scenario where only 10% of the time or 

more the water flow is above 3.39 cubic meters per second, a pessimistic scenario where the 

water flow is above 3.39 cubic meters per second 30% of the time or more, and an optimistic 

scenario where that flow is present above 70% of the time. 

That was done twice, once for each flow duration curve, using the extrapolated flow duration for 

each hydrology station as a reference. 

In general, the results are in line with the results already obtained in the first iteration of the 

energy and financial analysis, and our recommendations are the same. In fact, this additional 

analysis reinforces our recommendation and make a stronger case for a new unit at the 

Factorydale plant. 

 

 

Javier Ojeda, P. Eng, CEM, REP, PMP, MBA 

Hysovent Limited 

103-287 Lacewood Dr, Suite 121 

Halifax, NS, B3M 3Y7 

Phone: +1-902-210-6828 

javier@hysovent.com  

www.hysovent.com   

mailto:javier@hysovent.com
http://www.hysovent.com/
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SECTION 1 – HYDROLOGY WATER STATIONS USED FOR REFERENCE 

As it was mentioned before, there is no data available about the hydrology of the Factorydale 

site. Unfortunately, NRCan does not have a station in place, and the BEC does not register the 

water flow through the penstock over the years. With that scenario, first we used on our first 

iterations a flow duration curve from a river in NS, using the database from RETScreen. To 

improve our estimates, we now used the data of two hydrological stations: one close to the site, 

and another one in the province with similar behaviour than the expected from Factorydale. In 

both cases, we used stations with current data and currently working. 

 

Figure 1: Cornwallis River at Cambridge Station 

 

Figure 2: Beaverbank River near Kinsac 
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With the data obtained, we proceeded to create the  

 

Figure 3: Flow Duration Curve - Beaverbank 

 

 

Figure 4: Duration flow Curve - Cornwallis 
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Now, we know that at some point the flow through the penstock can reach 3.39 m3/s = 120 cfs 

so, we created 3 scenarios based on each of the two flow duration curves, this way:  

- Very Pessimistic scenario: on this one, the flow exceeds 3.39 m3/s only 10% of the 

time. Here are the curves for that scenario. 

 

Figure 5: Very Pessimistic Scenario using Beaverbank data – 3.39 m3/s @ 10% 

 

Figure 6: Very Pessimistic Scenario using Cornwallis data – 3.39 m3/s @ 10% 
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- Pessimistic to realistic scenario: on this one, the flow exceeds 3.39 m3/s only 30% of 

the time. Here are the curves for that scenario. 

 

Figure 7: Pessimistic to Realistic Scenario using Cornwallis data – 3.39 m3/s @ 30% 

 

Figure 8: Pessimistic Scenario using Beaverbank data – 3.39 m3/s @ 30% 

- Optimistic scenario: on this one, the flow exceeds 3.39 m3/s around 70% of the time. 

Here are the curves for that scenario. 
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Figure 9: Optimistic Scenario using Cornwallis data – 3.39 m3/s @ 70% 

 

Figure 10: Optimistic Scenario using Beaverbank data – 3.39 m3/s @ 70% 
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2.1 Individual option analyses – New units 

In this case, the potential for new units is different depending on the manufacturer. We will analyze 

then each high-level quote individually. 

- Norcan Hydro: They estimate that they can reach 1,129 kW with their design, the 

estimated cost is 3,625,000 +/- 15%, we will take the +15% = $4,168,750 CAD. 

- Canyon Hydro: they estimate that they can reach 750 kW with their design, the estimated 

cost is $2,325,460 USD +/- 50%, let’s take the +50%  = $3,488,190 USD = $4,883,466 

CAD. 

- Dive turbine: They estimate that they can reach 616 kW with their design, their estimated 

cost is $2,500,000 CAD +/- 25%, we will take the +25% = 3,125,000 CAD. 

On all scenarios, we will add $500,000 for a new draft tube, including the necessary civil work on 

that case. As well, we will need to replace the transformer, so we will add $500,000 more for a 

new transformer. 

As well, this scenario qualifies for a loan of 80% of the cost, plus a grant of 15% over that loan, 

through the Green Municipal Fund. This will be applied on all financial models. 

NORCAN Option – 1,129 kW - $4,168,750 CAD. 

Norcan took an approach more radical than the other OEMs, configuring their unit as close as 

possible to the maximum flow that the pipe can handle, in this case they choose to go to 4.9 m3/s. 

But their unit can go higher than that. 
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Figure 11: New Turbine - NORCAN Resource and technical Specs, including provided turbine 
efficiency curve 

The results, using the three scenarios on both main flow duration curves are as follows: 

Table 1: NORCAN unit – results on the three different scenarios of water flow 

 

We can see that the scenarios are similar to each other, in terms of the flow duration curves that 

they are based on. The results are not too different between the Beaverbank and the Cornwallis 

stations and scaled flow duration curves. This is expected. 

We observe that the optimistic scenario is very similar to what we originally estimated. Now, the 

most pessimistic scenario is too pessimistic that in fact is not realistic, especially considering the 

original flow duration curves for both stations. 

 
Capacity kW Electricity KWh Initial costs $

Electricity 
export revenue 

$

Fuel cost 
$

O&M costs 
(savings) $

Simple 
payback Yr

Factorydale - Beaverbank Ext -NEW - 
3.39 m3/s (10%) - NORCAN

1,012.78       1,452,189.47       4,168,750.00$  190,382.04$        -$         91,656.54$ 42.2

Factorydale - Beaverbank Ext -NEW - 
3.39 m3/s (30%) - NORCAN

1,012.78       3,264,446.20       4,168,750.00$  427,968.90$        -$         91,656.54$ 12.4

Factorydale - Beaverbank Ext -NEW - 
3.39 m3/s (70%) - NORCAN

1,012.78       5,669,246.75       4,168,750.00$  743,238.25$        -$         91,656.54$ 6.4

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (10%) - NORCAN

1,012.78       1,439,509.60       4,168,750.00$  188,719.71$        -$         91,656.54$ 42.9

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (30%) - NORCAN

1,012.78       2,920,921.23       4,168,750.00$  382,932.77$        -$         91,656.54$ 14.3

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (70%) - NORCAN

1,012.78       6,131,119.51       4,168,750.00$  803,789.77$        -$         91,656.54$ 5.9
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In this case, we think that the pessimistic to realistic scenario is the one that will be the most 

probable one to occur during the life of the project. On that case, we go and analyze it in more 

detail. 

We are adding the cost of a new draft tube on this case, as mentioned before, $500,000 CAD, 

and the new transformer estimate of $500,000 CAD. 

Let’s see how the model looks like with the Beaverbank extrapolated data. 

 

Figure 12: Financial Analysis – NORCAN –Beaverbank extrapolation - 3.39 m3/s at 30% 

 

The simple payback of the project is 13.1 years, and the equity payback is 3.1 years. 
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Figure 13: Yearly Cash Flows – NORCAN –Beaverbank extrapolation - 3.39 m3/s at 30% 

Now let’s see with the Cornwallis extrapolated data: 

 

Figure 14: Financial Analysis – NORCAN –Cornwallis extrapolation - 3.39 m3/s at 30% 
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Figure 15: Yearly Cash Flows – NORCAN –Cornwallis extrapolation - 3.39 m3/s at 30% 

The simple payback of the project is 15.1 years, and the equity payback is 5.8 years. 

CANYON Option – 750 kW - $4,883,466 CAD 

It is important to note that Canyon estimates that, because the current design is quite ill 

(something that we agree with) the flow through the penstock is in fact restrained. The penstock 

has the capacity to direct flows from 3.5 to 5 m3/s, and currently only had managed to peak 3.39 

m3/s as per the recollections from interviews (no historical logs available). In this case, CANYON 

estimates that if there is a flow of 4 m3/s through the pipe, the unit can reach 750 kW. This is 

something that we believe can be achieved during the freshet season. The unit can work of course 

with less water. 
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Figure 16: New Turbine - CANYON Resource and technical Specs 

The results, using the three scenarios on both main flow duration curves are as follows: 

Table 2: CANYON unit – results on the three different scenarios of water flow 

 

Relatively similar results than for the NORCAN case. In this case the ROIs are higher. We would 

proceed, similar to what we did on the other case. 

Let’s start with the Beaverbank extrapolated model: 

 

Capacity 
kW

Electricity 
KWh

Initial costs $
Electricity 

export 
revenue $

Fuel cost $
O&M costs 
(savings) $

Simple 
payback 

Yr

Factorydale - Beaverbank Ext -NEW - 
3.39 m3/s (10%) - CANYON

750.20    1,315,779.14  4,883,466.00$  172,498.64$ -$              67,892.95$ 46.7

Factorydale - Beaverbank Ext -NEW - 
3.39 m3/s (30%) - CANYON

750.20    2,857,437.69  4,883,466.00$  374,610.08$ -$              67,892.95$ 15.9

Factorydale - Beaverbank Ext -NEW - 
3.39 m3/s (70%) - CANYON

750.20    4,857,558.53  4,883,466.00$  636,825.92$ -$              67,892.95$ 8.6

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (10%) - CANYON

750.20    1,287,308.82  4,883,466.00$  168,766.19$ -$              67,892.95$ 48.4

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (30%) - CANYON

750.20    2,756,477.10  4,883,466.00$  361,374.15$ -$              67,892.95$ 16.6

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (70%) - CANYON

750.20    4,999,464.64  4,883,466.00$  655,429.81$ -$              67,892.95$ 8.3
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Figure 17: Financial Analysis – CANYON –Beaverbank extrapolation - 3.39 m3/s at 30% 

The ROI of the project is 16.3 Years, and the equity payback is 8.7 years.  

 

Figure 18: Yearly Cash Flows - CANYON –Beaverbank extrapolation - 3.39 m3/s at 30% 
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Now, let’s see the Cornwallis extrapolated model: 

 

Figure 19: Financial Analysis – CANYON –Cornwallis extrapolation - 3.39 m3/s at 30% 

The ROI is 17 years and the equity payback is 11 years. 

 

Figure 20: Yearly Cash Flows - CANYON –Cornwallis extrapolation - 3.39 m3/s at 30% 
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DIVE TURBINEN Option – 616 kW - $2,500,000 CAD 

Dive Turbinen took a little bit more conservative approach, reducing the gross head, and keeping 

the design flow at 3.398 m3/s.  

 

Figure 21: New Turbine – Dive Turbinen Resource and technical Specs 

The results, using the three scenarios on both main flow duration curves are as follows: 

Table 3: DIVE TURBINEN unit – results on the three different scenarios of water flow 

 

Capacity 
kW

Electricity 
KWh

Initial costs $
Electricity 

export 
revenue $

Fuel cost 
$

O&M costs 
(savings) $

Simple payback Yr

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (10%) - DIVE

613.82    1,286,552.74  2,500,000.00$  168,667.06$ -$        55,550.69$ 22.1

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (30%) - DIVE

613.82    2,570,863.71  2,500,000.00$  337,040.23$ -$        55,550.69$ 8.9

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (70%) - DIVE

613.82    3,965,820.03  2,500,000.00$  519,919.01$ -$        55,550.69$ 5.4

Factorydale - Cornwallis Ext -
NEW - 3.39 m3/s (10%) - DIVE

613.82    1,243,047.98  2,500,000.00$  162,963.59$ -$        55,550.69$ 23.3

Factorydale - Cornwallis Ext -
NEW - 3.39 m3/s (30%) - DIVE

613.82    2,468,555.77  2,500,000.00$  323,627.66$ -$        55,550.69$ 9.3

Factorydale - Cornwallis Ext -
NEW - 3.39 m3/s (70%) - DIVE

613.82    4,070,239.71  2,500,000.00$  533,608.43$ -$        55,550.69$ 5.2
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In this case, the results are slightly different. The extreme pessimistic scenario in fact don’t look 

that bad compared to the other units, due to the fact that the cost is lower. In general, the 30% 

pessimist to realistic scenario is the most favourable one to continue to study. 

Let’s start with the Beaverbank extrapolated model: 

 

Figure 22: Financial Analysis – Dive Turbinen –Beaverbank extrapolation - 3.39 m3/s at 30% 

On this case, the ROI is 10.6 years, and the equity payback is 1.6 years. 
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Figure 23: Yearly Cash Flows – Dive Turbinen –Beaverbank extrapolation - 3.39 m3/s at 30% 

Now with the Cornwallis extrapolated model: 

 

Figure 24: Financial Analysis – Dive Turbinen – Cornwallis extrapolation - 3.39 m3/s at 30% 

On this case, the ROI is 11.1 years, and the return on equity is 1.8 years. 
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Figure 25: Yearly Cash Flows – Dive Turbinen – Cornwallis extrapolation - 3.39 m3/s at 30% 
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2.2 Summary – Additional Costed Option Analysis – New units 

We ran all the models one by one, added the costs of the draft tube and the transformer 

($1,000,000 in total), and here is the summary of the results: 

Table 4: Summary of costs, revenue, ROI and ROE for new units 

Option to analyze 
Capacity 

(kW) 
Electricity 

(kWh) 
Initial costs 

CAD 
Electricity export 

revenue CAD 
O&M costs 

(savings) CAD 

Simple 
payback 

YEARS 

Equity 
Payback 

YEARS 
Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (10%) - NORCAN 1,012 1,452,189 $5,168,750 $190,382 $91,656 44.5 49.5 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (30%) - NORCAN 1,012 3,264,446 $5,168,750 $427,968 $91,656 13.1 3.1 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (70%) - NORCAN 1,012 5,669,246 $5,168,750 $743,238 $91,656 6.7 0.65 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (10%) - NORCAN 1,012 1,439,509 $5,168,750 $188,719 $91,656 45.3 49.6 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (30%) - NORCAN 1,012 2,920,921 $5,168,750 $382,932 $91,656 15.1 5.8 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (70%) - NORCAN 1,012 6,131,119 $5,168,750 $803,789 $91,656 6.2 0.56 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (10%) - CANYON 

750 1,315,779 $5,883,466 $172,498 $67,892 47.8 +50 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (30%) - CANYON 

750 2,857,437 $5,883,466 $374,610 $67,892 16.3 8.7 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (70%) - CANYON 

750 4,857,558 $5,883,466 $636,825 $67,892 8.8 1.1 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (10%) - CANYON 

750 1,287,308 $5,883,466 $168,766 $67,892 49.6 +50 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (30%) - CANYON 

750 2,756,477 $5,883,466 $361,374 $67,892 17 11 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (70%) - CANYON 

750 4,999,464 $5,883,466 $655,429 $67,892 8.5 1 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (10%) - DIVE 614 1,286,552 $3,500,000 $168,667 $55,550 26.3 34.3 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (30%) - DIVE 614 2,570,863 $3,500,000 $337,040 $55,550 10.6 1.6 

Factorydale - Beaverbank Ext -
NEW - 3.39 m3/s (70%) - DIVE 614 3,965,820 $3,500,000 $519,919 $55,550 6.4 0.6 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (10%) - DIVE 614 1,243,047 $3,500,000 $162,963 $55,550 27.7 35.6 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (30%) - DIVE 614 2,468,555 $3,500,000 $323,627 $55,550 11.1 1.8 

Factorydale - Cornwallis Ext -NEW - 
3.39 m3/s (70%) - DIVE 614 4,070,239 $3,500,000 $533,608 $55,550 7.7 2.7 

 

2.3 Individual option analyses – Like for Like replacements 

For the Like for Like option we did a similar approach, simulating what would be the energy and 

financial model for the three cases already mentioned. Being exactly the same flow duration 

curves and exactly the same procedure for each case, we will proceed to show only the summary 

results. 

Some important notes about this option: 
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- There are no additional costs added regarding a new draft tube or a new penstock. 

- There is no access to grants for this option, because we are not increasing the renewable 

energy capacity of the plant. 

- A line of credit to cover 50% of the costs, at 8% is added to the study. 

- The rest of the parameters remain the same. 

Table 5: Summary of costs, revenue, ROI and ROE for like for like replacement 

Option to analyze 
Capacity 

(kW) 
Electricity 

(kWh) 
Initial costs 

CAD 
Electricity export 

revenue CAD 
O&M costs 

(savings) CAD 

Simple 
payback 

YEARS 

Equity 
Payback 

YEARS 
Factorydale - Beaverbank 
ext - L4L - 3.39 m3/s (10%) 
- CANYON 

 416   698,699   $1,953,000   $91,599.47   $75,356.16  120 +50 

Factorydale - Beaverbank 
ext - L4L - 3.39 m3/s (30%) 
- CANYON 

 416   1,627,706   $1,953,000   $213,392.24   $75,356.16  14.1 13.4 

Factorydale - Beaverbank 
ext - L4L - 3.39 m3/s (70%) 
- CANYON 

 416   2,649,140   $1,953,000  $347,302.29   $75,356.16  7.2 4.8 

Factorydale - Cornwallis 
ext - L4L - 3.39 m3/s (10%) 
- CANYON 

 416   687,256   $1,953,000  $90,099.27   $75,356.16  132 +50 

Factorydale - Cornwallis 
ext - L4L - 3.39 m3/s (30%) 
- CANYON 

 416   1,550,911   $1,953,000  $203,324.44   $75,356.16  15.3 15.2 

Factorydale - Cornwallis 
ext - L4L - 3.39 m3/s (70%) 
- CANYON 

 416   2,725,089   $1,953,000  $357,259.12   $75,356.16  6.9 4.6 

Factorydale - Beaverbank 
ext - L4L - 3.39 m3/s (10%) 
- NORCAN 

 416   698,699  $2,472,500  $91,599   $75,356.16  152 +50 

Factorydale - Beaverbank 
ext - L4L - 3.39 m3/s (30%) 
- NORCAN 

 416   1,627,706  $2,472,500  $213,392   $75,356.16  17.9 20.1 

Factorydale - Beaverbank 
ext - L4L - 3.39 m3/s (70%) 
- NORCAN 

 416   2,649,140  $2,472,500  $347,302   $75,356.16  9.1 6.7 

Factorydale - Cornwallis 
ext - L4L - 3.39 m3/s (10%) 
- NORCAN 

 416   687,256  $2,472,500  $90,099   $75,356.16  168 +50 

Factorydale - Cornwallis 
ext - L4L - 3.39 m3/s (30%) 
- NORCAN 

 416   1,550,911  $2,472,500  $203,324   $75,356.16  19.3 23 

Factorydale - Cornwallis 
ext - L4L - 3.39 m3/s (70%) 
- NORCAN 

 416   2,725,089  $2,472,500  $357,259   $75,356.16  8.8 6.4 
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CONCLUSION 

Once we see the numbers on different flow water duration scenarios, comparing it with the 

information available from the quotes received, it is even clearer than the best option is to go 

with a new unit. 

The like for like replacement, even though have an ROI and ROE that competes with the new 

unit when we take the pessimistic to realistic scenario on count, and even the optimistic one, 

just don’t have all the benefits than a new unit brings to the Berwick Electric Commission. And 

that is part of the analysis as well. A decision for a project like this should not be driven only on 

the ROI and ROE, but on the several other aspects that an endeavour like this one involves: 

- Better and modern equipment 

- Increased reliability 

- Increased energy output 

- Increased efficiency 

- Better and more controlled use of water 

- Better monitoring 

- Training and learning opportunities for employees 

- Extend the life of the assets 

- Add controllable and dispatchable baseload to the local grid 

- Opportunity to sell carbon credits, and renewable energy credits 

These, and other benefits, are the ones that should be considered for a decision on projects of 

this magnitude. 
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