
NOVA SCOTIA

POWER
An Emera Company

August 6, 2010

Ms. Nancy McNeil
Regulatory Affairs Officer/Clerk
Nova Scotia Utility and Review Board
1601 Lower Water Street, 3rd Floor
Halifax, NS B3J 3S3

Re: Nova Scotia Power Inc. - TUC6 Waste Heat Recovery Project - CI 28098 ­
Authority to Overspend fATOl - P-128.07

Dear Ms. McNeil:" "

Please accept this letter as the Reply Submission of Nova Scotia Power Inc. (NSPI, the
Company) in respect of the ::lhcw not d ATO application for Tufts Cove U!'it 6 (TUC6, the
Project).

On May 3, 2010, NSPI filed this ATO with the Utility and Review Board (UARB, the Board)
requesting approval to overspend on this Project in the amount of $8,699,864. The Board
provided notice to the participants in the original capital work order application and
established a timeline for responses to Information Requests by NSPI and the filing of
submissions by intervenors.

Written submissions were received from three parties:

1. The Nova Scotia Department of Energy (NSDOE)
2. NewPage Bowater (NPB)
3. Avon et al. (Avon)

No intervenors filed evidence in this ATO proceeding. Each submission received was in the
form of legal argument. The only evidence before the Board is that filed by NSPI.

While cost increases incurred have either resulted from changes which will provide future
customer benefits or unexpected circumstances, the benefits of the Project have been
sustained through NSPI's efforts to preserve or increase the otherwise reduced net present
value (NPV). None of the intervenor submissions would suggest denial of full cost recovery.
NSDOE endorses the application on its merits. The submissions of these intervenors
implicitly conclude that TUC6 delivers significant benefits to customers.

In this Reply Submission, NSPI will respond specifically to the issues raised by intervenors.
The comments raised by the intervenors related to the following two issues:

PO Box 910, Halifax, Nova Scotia, Canada B3J 2W5
Customer Service 1·800·428·6230 (428·6230 in Metro Halifax) Power Outage Line 1·877·428·6004
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1. Net Present Value of the Project and 2010 Savings 
2. Contingency  

 
NPV and 2010 Savings 
 
As previously stated in NSPI’s May 3, 2010 application, the Project retains a very positive 
NPV which would not have changed the decision to proceed originally.  The following 
factors led to the business decisions made by NSPI, which continue to demonstrate the 
delivery of significant customer benefits: 
 

1. Infrastructure and Environmental Requirements 
 

2. Maintenance of the Project Schedule 
 

3. Incorporation of Design or Equipment Specifications to Ensure Plant 
Optimization and Deliver a Long-Term Low Operating Cost Generating 
Facility 

 
A discussion of these items is provided below. 
 
1. Infrastructure and Environmental Requirements 
 
NSPI provided the following explanation for the cost variance associated with this cost 
element in UARB IR-9: 
 

In late 2008, the harbour infill was one of the first technical issues addressed.  
Information exchanges were ongoing as the detailed engineering progressed 
in parallel with discussion with Department of Fisheries, Nova Scotia 
Environment and Navigable Waters. Detailed engineering resulted in changes 
when it became clear the infill was technically unsuitable as the slope had to 
be increased for stability and this would result in the toe of the slope being off 
of NSPI property.  Additional sheet piling was required to resolve this. The 
intake and discharge channels were also affected by the infill at the required 
slope so the design incorporated more sheet pile. 
 
With this design, NSPI was able to obtain authorization from Fisheries and 
Oceans on June 17, 2009; Navigable Water Protection Program on June 30, 
2009; and Construction Approval from Nova Scotia Environment on July 2, 
2009. The permits were received three months beyond the anticipated project 
plan date. 
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2. Maintenance of the Project Schedule 
 
The original project schedule forecasting the June 2010 in-service date was affected by the 
steam turbine generator selection.  NSPI originally anticipated that Board approval would be 
received in June 2008.  Details regarding the delivery time of the steam turbine generator 
were not finalized at the time the original application was filed.  NSPI finalized the technical 
specifications during the detailed negotiations for the award to the steam turbine generator 
vendor following approval of the capital work order approval in September 2008. 
  
Through the course of detailed engineering, various design challenges were encountered 
which, if not resolved, could have negatively impacted the in-service date or the year round 
operating performance of the unit.  Efforts to address these and other challenges are outlined 
below. 

In 2007 and early 2008 it was a seller's market for utility equipment and NSPI received little 
interest from the marketplace for the supply of the steam turbine generator for this project. 
This was due to the increased global demand for new generation, and at a 50 MW size, the 
steam turbine generator is at the low end of utility-grade size, more commonly applicable to 
industrial grade machines. As a result, most potential suppliers indicated delivery times could 
be as much as 18 months later than required to meet the TUC6 project schedule.  NSPI 
recognized the significant benefit for customers by completing this Project and capturing the 
waste heat as soon as possible.  

After considering alternative procurement approaches, NSPI was able to successfully procure 
a steam turbine generator from Mitsubishi through leveraging its relationship on the Trenton 
5 Generator Replacement Project and by committing to reserving a manufacturing slot, 
which was at shareholder risk, but necessary to preserve customer benefits. During 
negotiations, NSPI and Mitsubishi examined axial and bottom steam discharge condenser 
arrangements. The axial discharge configuration was chosen primarily on acceptable delivery 
timelines and a slightly lower cost for the steam turbine generator. Further discussions with 
Mitsubishi led to selecting a physically smaller machine with a shorter last stage blade design 
because it offered reductions in size and weight yet provided slightly better performance for 
the unfired design conditions.  NSPI considered the 25 inch blade machine to offer the 
optimal solution considering capital cost, operating performance and equipment delivery.  

Had NSPI waited for the steam turbine generator with the bottom steam discharge 
configuration to become available in the manufacturing capacity, the project in-service date 
would have been delayed until at least November 2011.  Attachment 1 to this Reply 
Submission is presented as a sensitivity analysis of the in-service date on the project benefits.  
The Attachment provides a project economic analysis showing the NPV of the May 2008 
Project including the original steam turbine generator configuration, all original cost inputs, 
with an in-service date of November 2011, and compares it to the ATO Filing with a 
December 2010 in-service date.   
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The analysis indicates that the NPV benefit of the Project is significantly maintained by 
NSPI’s decision to obtain the Mitusbishi steam turbine generator and the related 
modifications thereby maintaining the 2010 in-service. 

It is important to note that all analyses of the duct-fired project should be considered 
conservative insofar as the duct-fired benefit portion as calculated by the Nova Scotia Wind 
Integration Study (prepared by Hatch for the Nova Scotia Department of Energy) was only 
estimated to 2020.  Therefore, the continued wind integration benefits that would be derived 
from the Project beyond 2020 are not factored into any analyses. 

3. Incorporation of Design or Equipment Specifications to Ensure Plant 
Optimization and Deliver a Long-Term Low Operating Cost Generating Facility 

Condenser 

Condenser specification involves matching its operating performance, (i.e.  temperature and 
backpressure) to the turbine as well as taking into consideration long-term maintenance 
aspects such as cathodic protection, protective coatings and materials selection related to 
operations in a salt water marine environment.  The axial steam discharge turbine requires a 
relatively high minimum operating backpressure which is different from other larger 
turbines which NSPI is operating across its thermal generation fleet. The selected steam 
turbine design was optimized by the supplier to match the more common application of air-
cooled condensers, in this size range, which functionally operate at higher 
backpressure. While it is less common to match turbines of this size with sea-water cooled 
condensers, NSPI is fortunate to be able to use the sea-water directly from Halifax Harbour 
for this Project and take advantage of sea-water cooling which is more efficient than air 
cooling, requires far less physical space on site and does not create additional noise from 
associated air handling equipment. However, design challenges have been encountered in 
optimizing the condenser size and circulating water (CW) pump size to provide suitable 
operating modes for all combinations of sea-water temperature across all steam load 
conditions. NSPI considered and modeled combinations of CW pumps and variable speed 
drives while seeking operating variance allowances while preserving warranties and 
performance guarantees from Mitsubishi on the steam turbine low load operating 
performance.  

After considerable analysis, NSPI engineers were able to specify an appropriate condenser 
arrangement which involved dividing the waterbox in order to reduce the cooling surface 
available during winter conditions when the sea-water is very cold and the steam plant may 
be operating at or near minimum load. NSPI has consistently designed its thermal generating 
units with the ability to operate over a wide load range which provides for future operating 
flexibility, minimizes steam turbine final blade deterioration, and considers the optimization 
of the condenser and CW system to the steam turbine a key design feature. Please refer to 
UARB IR-14, Attachment 1 for the technical correspondence relating to the condenser 
arrangement. 
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Several unexpected related costs resulted; a) the CW pumps were larger than initial 
allowances because the condenser had to be positioned at a higher elevation to align with the 
axial steam turbine which required additional head to pump the sea-water higher than would 
have been the case for a more traditional  arrangement with the condenser mounted under the 
turbine; b) the foundation for the condenser was more expensive than originally anticipated 
as the higher condenser elevation had to be considered in the foundation seismic loading and 
the operating forces; c) the building was reduced slightly in height but had to be increased in 
length to accommodate the axial steam turbine arrangement and this increased the cost of the 
overhead crane in particular. 

There are additional operating benefits associated with dividing the waterbox which 
allows half of the condenser to be accessed for tube cleaning and/or repairs while the other 
half remains in service allowing the unit to remain in service and providing for a high 
availability unit.   

Circulating Water Pumps 

The development of the physical layout, while taking into consideration the steam turbine 
and condenser operating conditions, was being studied in concert with the circulating water 
pump selection.  The pump suppliers were contacted for details on various pump sizes and 
performance characteristics to use in modeling the flows and pressures. NSPI tendered for 
two sizes of pumps to evaluate the option of using a smaller size pump, as contemplated by 
the original capital work order, in the shoulder season to better match the cooling 
requirements of the condenser during minimum load conditions.  After evaluating pump 
costs versus power savings, the decision was made to not pursue the smaller pump option as 
the operating advantages, such as power consumption did not support the capital expenditure 
and the operating curves for the two different size pumps were very difficult to match for full 
load conditions. Dividing the condenser waterbox as noted above, was a better option.   
 
Boiler Feed Water Pumps 
 
The Boiler Feed Water (BFW) pump selection was affected by changes in the pump 
discharge pressure requirements as a result of finalizing the design and feedwater piping 
details of the once-through-steam-generator.  Engineering analysis considered pump types 
and typical operating efficiencies, related piping design, and requirements for pump flow rate 
protection at minimum load. NSPI made the decision based on engineering judgment to 
specify and purchase combination high pressure and low pressure pumps when it became 
apparent that this offered a lower capital cost and an effective design for both performance 
and long term maintenance of this critical equipment. At the same time, the decision was 
made not to accept Automatic Recirculation Valves offered as a pump option. NSPI chose to 
use separately purchased valves with motorized control to provide minimum recirculation for 
the pumps protecting them from overheating at minimum flow conditions. This provides a 
robust and reliable method of protection which is also in line with utility standards and actual 
NSPI operating experience.  
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Operating Savings Resulting from Automation 

Incremental costs associated with the increased automation of the facility are offset by the 
ongoing operating costs which would otherwise be required to staff this facility.   

The economic effect of staffing the unit is provided in Attachment 2.  The Project’s NPV is 
affected by two items.  The incremental capital expenditure associated with sustaining 
automation are offset by the increase in labour cost savings which are made possible.  NSPI 
believes the increased automation will allow for an operating complement of one power 
engineer per shift to 24/7 coverage, conservatively five additional power engineers, which 
avoids a project NPV deterioration of approximately $2.3 million. 

General  
 
All of the decisions for this Project were made with the technical information available at the 
time and were considered by teams consisting of design engineers, operating engineers, 
maintenance staff, and suppliers’ technical support staff. While doing its best to maintain the 
project schedule, NSPI’s goal was always to select designs and equipment that would provide 
the best value over the expected life of the plant, the lowest overall operating cost and deliver 
significant customer benefits. Had NSPI not advanced the steam turbine procurement, 
condenser and CW design to minimize adverse effects on the Project in-service timeline, the 
Project would have been significantly delayed, resulting in a reduced project NPV than that 
which NSPI has been able to preserve.  
 
Avon and NPB have questioned the impact on benefits to ratepayers as a result of the in-
service date being late 2010.  As discussed in the foregoing, regulatory approval was 
obtained approximately three months later than originally anticipated in the project schedule, 
while environmental permitting was obtained approximately three months beyond the project 
plan schedule.  These factors contributed to the change in the original forecast in-service date 
to the current forecast date.  In NSPI’s Supplemental Evidence for the capital work order 
application filed May 28, 2008, NSPI presented a revised in-service date of Q4 2010.  At that 
time, NSPI stated that this date was predicated on a June 2008 decision date and indicated 
that otherwise the in-service date would be delayed and first year savings would be foregone.  
See NSPI Supplemental Evidence, P-128.07, May 28, 2008, page 11.   
 
As a result of the prudent steps taken by NSPI, the construction schedule has been preserved 
in 2010 where otherwise a delay until at least November 2011 would have resulted.  The fuel 
benefits associated with this project will begin to materialize once the project becomes 
operational. 
 
A total savings of $5.5 million is attributable to 2010.  The approximate $4.2 million in tax 
savings which were forecast for 2010 and attributable to this Project have been sustained by 
preserving a 2010 in-service date.  Customers will benefit now also from savings in 
operational costs of approximately $1.3 million in 2010. Had NSPI not advanced the turbine 
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and condenser design changes, the Project in-service date would have been significantly 
delayed beyond December, resulting in lower value for customers. 
 
Avon argues that the cost exceedances should be borne by NSPI shareholders particularly 
where the NPV of the Project has declined and fuel savings did not materialize.  Avon has 
not provided evidence of, nor argued imprudency on the part of NSPI.  As shown in 
Attachments 1 and 2, NSPI’s decisions in this matter have served to preserve value for 
customers.  All costs have been reasonable and prudently incurred and are appropriate to be 
recovered from customers.  NSPI has acted in the best interests of customers and has 
presented an ATO which confirms that the Project economics remain strong and result in 
significant savings to customers over the life of the Project.   
 
Contingency 
 
NSDOE, Avon, and NPB have each raised questions regarding the contingency amount of 
$7,213,207 which was included in the Board approved capital work order for this Project.   
 
Inclusion of a contingency amount in capital work orders is an appropriate and prudent 
approach to capital work planning and contingency amounts are routinely included to provide 
for an allowance for items/details not finalized in capital work order applications approved 
by the UARB.  Its purpose is to provide an allowance for items not addressed in the design 
phase and/or to address normal project cost variances.    
 
It is incorrect to suggest that NSPI’s overspend is actually more than the amount requested in 
this ATO.  The ATO is a request to spend $8,699,864 over the Board approved amount of 
$84,296,764.  NSPI further confirms that there is no unallocated contingency included in this 
ATO.   
 
Conclusion 
 
The evidence available to the Board in this application demonstrates that the steps taken by 
NSPI during planning and construction of this Project were reasonable, prudent and led to 
significant preservation of value for NSPI customers.   
 
The evidence of the Company establishes that the ATO application proposed for TUC6 is the 
best economic option for customers, and provides significant benefits to the integration of 
renewable generation.  The justification for the project remains as approved by the Board in 
2008.  The cost increases forecast for this Project are associated with specific cost drivers 
unforeseeable at the time of filing the capital work order with the UARB. 
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NSPI respectfully requests Board approval of the ATO for CI 28098 as filed. 

uson, CMA 
Direct r, Regulatory Affairs 

Attach. 

c: S. Bruce Outhouse, Q.C. 
Mark Savory 
J. Rene Gallant 
Participants - P128.07 (TUC6 ATO) 



TUC 6 ATO - Summary of Results:

NPV Benefit NPV Benefit 
TUC 6 without Duct-Firing TUC 6 with Duct-Firing

vs vs
No TUC 6 (Strategist) TUC 6 without DF

$M $M $M

  May 2008 Filing 43.84 31.60 75.44

  2010 Revision 37.70 29.49 67.19

May 2008 - COD Nov/2011 34.64 25.65 60.29

Total Project NPV 
Benefit

TUC 6 Attachment 1 Page 1 of 3
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