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Requests for Information NP 2013 CBA

Q. Re: Hydro Plant Production Increase, Schedule B, Pages 4, 5 and 6 of 93]

The efficiency analysis for Pittmans Pond was completed by Hatch in 1997. Have
there been any updates to this analysis? Please provide a copy of the analysis if not
already provided and any updates.

A. The efficiency analysis for Pitmans Pond was completed by Hatch in 1997.* In January
2001 the results of the 1997 modeling for the Pitmans Pond system were included as part
the Hydroelectric Systems Strategic Planning Study report.? A copy of the 2001 report is
attached.® No further analysis has been completed.

In 1997 when the efficiency analysis was completed Hatch was known as Acres International.

The Hydroelectric Systems Strategic Planning Study was undertaken using the computer simulation models
established for the comprehensive Water Management Study completed by Hatch in 2000.

The Hydroelectric Systems Strategic Planning Study was previously submitted to the Board during
Newfoundland Power’s 2010 Capital Budget Application in response to Request for Information PUB NP 008.
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Changes to Gate Operation
The remote location and difficult access of the Sandy Brook system outlet structures
make them candidates for automation. Though the simulation for the base case

assumed that the gates could be operated daily, the plots in Figure 8.5 showed that
they are open at full capacity for most of the year,

In order to assess the value of the automation, a simulation was run with the gates
fully open all year. The difference in the estimate of energy generation in this case
and the base case indicates the value of having a gate that can be operated daily. The
resulting energy generation from this sensitivity was 27.3 GWh/yr, or a net decrease
in energy of 0.8 GWh/yr. This decrease is due to extra spill at the forebay and
additional operation at maximum load,

If the gates could be automated for less than the value of the additional energy, the
project would be worthwhile.

Table 8.3

Energy Results for Sensitivity Simulations at Sandy Brook
System

Case Average Annual Change In Forebay 8plll
Energy Enorgy (m/s)
{ (GWhhyr {GWhiyr)
Base Case 28.1 - 311
Environmental Releases 28.1 0.0 311
Value of Storage 244 -3.7 4.57
Gate Operation
- Leave Gates Full Open 273 -0.8 3.45
8.7 Conclusions and Recommendations

The conclusions and recommendations arising from the analysis are as follows.
1. Improvements to Better Match Simulated Ideal Operation

NP should review the operating procedures in light of new runner and controls
to be installed at Sandy Brook in 2001,
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2. Changes to Operating Guidelines

The present guidelines as interpreted for the Water Management Study come
close to maximizing system output. No changes are recommended.

3. Physical Changes

Because runoff is dominated by spring snowmelt, storage is important in the
system. Increasing storage would increase geperation; raising the dams should
be investigated. Neither automating the gates, nor increasing their capacities
contributes significant additional energy.

4, Sensitivities

Environmental Releases: Providing a minimum flow release of 30 percent of
mean annual flow downstream of the outlet gates at West Lake and Sandy Lake
does not affect energy generation, because this amount is already being released
to supply the units, The requirement, however, assumes that when the reservoirs
are low, the release is equal to the natural inflow. If the requirement were to
guarantee 30 percent, a reserve would have to be maintained similar to the winter
reserve. -

Value of Storage: The value of the storage at West Lake and Sandy Lake is

3.7 GWh/yr. NP may use this value in considering the costs of maintaining the
structures.
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10.7 Conclusions and Recommendations
The conclusions and recommendations arising from the analysis are as follows.

Environmental Releases: Providing a minimum flow release of approximately
30 percent of mean annual flow downstream of the plant costs in excess of

0.8 GWhiyr.

Value of Storage: The value of the storage at Rose Blanche Brook Forebay is
4.5 GWhyr.
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Flow Utilization Factor,
Energy Conversion Factor.
Flow Duration Curve.
Energy Potential of Spill.
Reservoir Storage Factor.
Reservoir Utilization Plot.
Forebay Storage Factor,
Gate Operation Plot.

25 0 EN e R

The definition and use of these measures and plots are described in Chapter 2. The
measures as calculated for the Topsail system are provided below. They were
developed from the data in the base case simulation. Table 14.1 at the end of this
section summarizes the measures for the Topsail system.

1. Flow Utilizetion Factor

The Topsail station houses a single generating unit (TOP-G1). The flow utilization
factors for the Topsail station (average inflow to forebay divided by combined flow
capacity at most efficient load and maximum load) are 0.85 at most efficient load and
0.72 at maximum load.

2. Energy Conversion Factor

The energy conversion factors (the ideal average value of water in storage assuming
the units are operating alone) for most efficient load and maximum load for TOP-G1
are 0.212 kWh/m® (6.68 GWh/yr/m/s) and 0.202 kWh/m? (6.36 GWh/yr/m*/s),

respectively.

The average energy conversion factor from the base case simulation for TOP-G1 is
0.22 kWh/m® (6.82 GWh/yr/m?/s). This energy conversion factor takes into account
the average reduction in availability due to forced outages.

i Flow Duration Curve

The TOP-G1 flow duration curve for the turbine flow (power flow) in the base case
simulation is shown in Figure 14,2, The unit operates at maximum flow
approximately 10 percent of the time.

4, Energy Potential of Spill

The simulated spill for the base case was approximately 0.143 m®/s on average at the
Topsail Pond Forebay overflow spillway, 0.115 m%s at Paddys Pond overflow
spillway and 0.003 m*/s at Thomas Pond overflow spillway. Using the simulated
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