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T. L. Harpster PPL Bell Bend, LLC
VP-Bell Bend Project-Development 38 Bomboy Lane, Suite 2 -

Berwick, PA 18603
Tel. 570.802.8111 FAX 570.802.8119 P•,.,

tlharpstereppolweb.com m P

October 4, 2011

Mr. Andrew D. Dehoff
Manager, Project Review
Susquehanna River Basin Commission
1721 North Front Street
Harrisburg, PA 17102-2391

BELL BEND NUCLEAR POWER PLANT
SRBC NOTICE OF APPLICATION REVIEW REPONSE
AVOIDANCE OF CONSUMPTIVE USE
BNP-2011-190 Docket No. 52-039

References: 1) Michael J. Brownell, Susquehanna River Basin Commission, to T. L.
Harpster, PPL Bell Bend, LLC., "Notice of Application Review for PPL Bell Bend,
LLC.", dated March 1, 2010.

2) T. L. Harpster, PPL Bell Bend, LLC., to James Richenderfer, Susquehanna
River Basin Commission, BNP-2010-192, dated October 21, 2010.

3) Andrew D. Dehoff, Susquehanna River Basin Commission, to T. L. Harpster,
PPL Bell Bend, LLC., "Avoidance of Consumptive Use - BNP-2010-192", dated
August 22, 2011.

Enclosed, please find the PPL Bell Bend, LLC. (PPL) response to the Commission's
August 22, 2011 letter (Reference 3).

The clarifications of PPL's October 31, 2010 submittal (Reference 2) requested by the
Commission, are provided in the enclosed responses. The Commission also suggested a
number of potential revisions to Enclosure 1, Attachment C, Table 1 provided in the
October 21, 2010 (Reference 2) submittal, stemming from "apparent inconsistencies" between
the two independent analyses that were submitted for inclusion in the project record. We do not
believe that the suggested revisions to Table 1 are appropriate as noted in the enclosed
responses. However, to be responsive to the Commission's needs, we have performed a
sensitivity analysis for further Commission consideration. PPL believes that each of the
independent consultant analyses provides a reasonable conceptual analysis of dry air cooling,
with both independent studies concluding that dry air cooling is not technically feasible or cost
justifiable for the Bell Bend Project. We believe this is reinforced by the enclosed sensitivity
analysis.
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Should you have further questions or require any additional information on this matter please
contact Gary Petrewski at 610-774-5996 or via e-mail at ,petrewski(DDlweb.com.

Respectfully,

Terry L Harpster

TLH/kw

Enclosure: Response to SRBC letter of August 22, 2010, Avoidance of Consumptive
Use
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cc: (w/ Enclosure)

Ms. Stacey Imboden
Senior Project Manager
U.S. Nuclear Regulatory Commission
11545 Rockville Pike
Rockville, MD 20852

Mr. Michael Canova
Project Manager
U.S. Nuclear Regulatory Commission
11545 Rockville Pike, Mail Stop T6-E55M
Rockville, MD 20852

Ms. Jamie Davis
Office of Environmental Programs (3EA30)
U.S. Environmental Protection Agency
1650 Arch Street
Philadelphia, PA 19103-2029

Mr. Tom Shervinskie
Pa Fish & Boat Commission
450 Robinson Lane
Bellefonte, PA 16823

Ms. Jennifer Kagel
United States Fish & Wildlife Service
Pennsylvania Field Office
315 S. Allen St. #322
State College, PA 16801

Mr. Eugene Trowbridge
Pa Dept of Environmental Resources
Northeast Regional Office
2 Public Square
Wilkes-Barre, PA 18711

Ms. Amy Elliott
U.S. Army Corps of Engineers - Baltimore
District
State College Field Office
1631 South Atherton Street, Suite 102
State College, PA 16801

Ms. Susan Weaver
PA Dept of Environmental Resources
Water Resources Planning
P.O. Box 2063
400 Market Street, 2nd Floor
Harrisburg, PA 17102-0425

Mr. Mark Hartle
PA Fish & Boat Commission
450 Robinson Lane
Bellefonte, PA 16823

Mr. Larry Miller
United States Fish & Wildlife Service
Mid-Atlantic Fisheries Res. Office
P.O. Box 67000
400 Market Street, 2 nd Floor
Harrisburg, PA 17110-9299
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Enclosure

PPL Response to SRBC letter of August 22, 2010, Avoidance of Consumptive Use
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Enclosure
PPL Response to SRBC letter of August 22, 2010,

Avoidance of Consumptive Use

Section 1 - Response to Comments

General Response:

In our letter of October 21, 2011 (BNP-2010-192), PPL provided a narrative
response (Enclosure 1) and a separate, independent, analyses (Enclosure 2) related
to alternative cooling methods. The preface to Enclosure 2 noted certain differences
between the analyses, particularly with respect to project costs, and concluded that
the same overall conclusion could be drawn from either analysis; i.e., that dry air
cooling is not technically feasible or cost justifiable for the Bell Bend Project. In its
August 22, 2011 letter the Commission concurs with this conclusion, acknowledges
differences that may occur with different analytical approaches, but then suggests
certain "inconsistencies" that require resolution. These inconsistencies are further
addressed in specific responses below.

Collectively in this response, PPL has chosen not to modify, combine, or resolve
analyses independently prepared by its technical consultants both of which conclude
that dry air cooling is not technically feasible or cost justifiable for the Bell Bend
Project. However, to be responsive to SRBC's concerns a sensitivity analysis has
been prepared and is provided in Section 2 below.

SRBC Comment No 1.

The analyses use mitigation fee payments of $0.28 per 1,000 gallons of water as
an indication of cost of mitigation make-up water. Although the Commission
does allow mitigation fee payments as an option for smaller projects, the water
storage controlled by the Commission is not sufficient to support the mitigation
makeup water for a project as large as BBNPP. For that reason, as noted in
previous correspondence, consumptive use mitigation fee payments are not a
viable option for the BBNPP project. The cost of providing actual mitigation
water, perhaps using an analysis of costs related to your proposed pooled asset
concept, should be used. Also, PPL should not assume that the $0.28 per 1,000
gallons of water is an appropriate cost figure to provide mitigation makeup water.
The Commission increased this fee to $0.29 as of July 1, 2011, one of several
increases over the last few years, and will most likely continue these increases
during the term of any approval as the costs of providing storage continue to
escalate.

PPL Response:

The staff position expressed above that mitigation fee payments are (only) an option
for small projects appears to be inconsistent with the Commission's regulatory
language. However, we understand the Commission's discretion on these matters
and, as staff is aware, PPL is working to fully satisfy Commission guidance with
regard to providing actual mitigation water in lieu of fee payments.
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In response to this comment we direct you to the footnote on Page 2 of Enclosure 1
which notes that PPL expects that final mitigation costs will "be consistent with the
in-lieu payment costs used in this analysis." Final PPL costs of mitigation are not
known at this time, and may be more - or less - than the in-lieu payment rate when
costs are considered on a per million gallon basis. Absent final mitigation costs,
using the in-lieu rate represents a reasonable estimate of potential mitigation cost for
purposes of these analyses. We note that in the Commission's own analysis in
support of Commission Resolution 2008-03 that the established in-lieu payment rate
was based on the expected cost of storage development in the basin.

Furthermore, footnote d) of Table 1 of Attachment C also notes that the analysis
assumes 2.5% annual escalation, reflecting the fact that costs (including the in-lieu
payment rate) will be expected to increase. As a result, the present value analysis in
Table 1 already accounts for this potential escalation.

SRBC Comment No. 2

There are inconsistencies between Enclosure I and Enclosure 2 that should be
resolved. In Enclosure 1, Attachment A, there is reference to a power reduction
penalty for ACC of several percentage points. The study in Enclosure 2 defines
the power reduction penalty as 2% which appears to be more accurate based on
the engineering analysis.

PPL Response:

It should be noted that the Enclosure 2 analysis was not based on a detailed
engineering design but rather was prepared at a conceptual level by engineers
familiar with both natural draft cooling tower and ACC system design; essentially a
pre-feasibility level estimate. Section 5.1 of Enclosure 2 notes that the 0.45% power
reduction penalty for natural draft cooling towers, and the 2% power reduction
penalty for ACC were derived from a 2008 Sargent and Lundy Cooling Tower Study.
The author notes that these penalties are believed to be unusually low for steam
turbines which characteristically have penalties associated with steam turbine
backpressure of 5 inches Hg in the range of 6 to 7%.

PPL does not believe that refinement of the power reduction penalty would be a
worthwhile effort as it would not alter the overall results and conclusions of the
analyses. A sensitivity analysis is provided in Section 2 of this response in support
of this conclusion.

SRBC Comment No. 3

Also in Attachment A, there is an assertion that ACCs require more space than
the 15 acres allocated to the wet cooling design. Enclosure 2 states that ACCs
for BBNPP will require 10 acres and 15 acres would be adequate to
accommodate an ACC design.
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PPL Response:

Section 5.2 of Enclosure 2 notes that the area required for an ACC system would be
approximately 10 acres as noted. The analysis in this section goes on to note that
steam duct routing would occupy an estimated 7 additional acres of land. Therefore
an ACC system design would likely require additional acreage (approximately 17
acres total). Enclosure 1, Attachment 2 at page 5 notes that lands beyond the 15
acres are not available.

SRBC Comment No. 4.

Comments on Enclosure 1, Attachment C, Table 1 are as follows:

1. In the "Footprint per Plan Unit" column, the entry for dry cooling should be 15
acres as stated in the engineering study in Enclosure 2.

2. In the "Auxiliary Load Difference" column, the entry for dry cooling should be
13.5 megawatts (MW) which is the auxiliary load difference cited in Enclosure
2, Section 5.1.

3. In the "Annual O&M Cost" column, the cost for maintaining the natural draft
cooling tower is not zero. A cost figure should be generated and subtracted
from all the other options to calculate a difference between the natural draft
options, as stated in Note (a).

4. In the "Annual O&M Cost" column, Note (e) asserts that O&M for dry cooling
will be .1% or 2% of the capital cost. The relationship between capital costs
and O&M costs needs to be validated. Also, the 2% figure was used which is
inconsistent with the conservative analytical approach used in the engineering
study in Enclosure 2. The 1% figure should be used in Table 1.

5. In Note (b) the 8% cost of money is inconsistent with the 7% discount factor
used in the analysis performed in Enclosure 2.

6. In Note (d) use of the $280 per million gallons of water is inappropriate as
discussed above.

PPL Response:

Enclosure 1, Attachment C, Table 1 was principally derived from PPL's Combined
License Application (COLA) Table 9.4-1 and analysis developed by Unistar Nuclear
Services, LLC and its consultants for PPL. The footprint, auxiliary load difference,
O&M and Capital cost numbers in Table 1 were derived from this source. Enclosure
2 was a separate and independent Burns and Roe analysis commissioned by PPL to
further validate COLA Table 9.4-1 information, specifically with respect to a dry
cooling alternative. Both analyses were based on generic or conceptual information,
and engineering experience as opposed to a detailed design. As noted in the
preface to Enclosure 2 the same conclusions can be drawn from either analysis with
regard to the feasibility of dry cooling.

In Table 1 PPL expanded the COLA Table 9.4-1 data analysis to derive a
comparative present value cost estimate. As noted in footnote (h) of Table 1 PPL
assumed a 17 MW auxiliary load difference for dry air cooling in the present value
cost analysis, due to the range provided in the Unistar analysis. The 17 MW was
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derived from a reasonable interpretation of the Burns & Roe Enclosure 2 report, and

is considered potentially conservative and favorable to the dry cooling alternative.

PPL response to SRBC numerical comments follows:

1. As discussed in response to SRBC Comment No. 3 the expected footprint of dry
air cooling, taking into account steam duct routing is estimated to be in the range
of 17 acres. This is not inconsistent with the general footprint range 7-30 acres
shown in Table 1 as developed by Unistar. Our preference is not to begin mixing
these analyses by inserting 17 acres in Table 1.

2. As noted in footnote (h) to Enclosure 1, Attachment C, Table 1, the Auxiliary
Load Present Value for Dry Cooling was based on 17 MW which is low in the
range and favors (is conservative to) the Dry Cooling option. The preface to
Enclosure 1 states that the Table 1 Dry cooling option Auxiliary Load Difference
is 13-79 MW while the Enclosure 2 Report has it as 10-45 MW. The source of
Enclosure 2 data comes from Enclosure 2, Table 2 that provides a month-by-
month evaluation. PPL is uncertain over staffs derivation of the 13.5 MW.
Nevertheless, the Section 2 sensitivity analysis evaluates this suggested
revision.

3. Footnote (a) of Table I notes that for both Auxiliary Load and O&M that the
values contained in the table are differential values. Developing and inserting
either auxiliary load loss or O&M for natural draft cooling towers would not alter
the analysis. The numbers shown in these columns already represent
differences in comparison to the natural draft option.

4. The O&M values used in Table 1 were supplied by various vendors to Unistar
Nuclear Services, LLC as part of the Calverts Cliffs Nuclear project. PPL does
not have access to the vendor supplied information - it is proprietary. This issue
is further addressed in the Section 2 sensitivity analysis of this response.

5. PPL's cost of money or discount rate varies. Timing differences between
analyses resulted in different assumptions. The 8% assumption is a reasonable
current estimate for purposes of the present value analysis contained in Table 1.

6. Please see PPL response to SRBC Comment No 1.

SRBC Comment No. 5.

Enclosure 1, Attachment C, Table 2 represents an acceptable comparison of cooling
options.

PPL Response:

None.
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SRBC Comment No. 6.

In Enclosure 2, Section 1.0 the Commission has not indicated that use of the
$0.28 per million gallons of water is an acceptable method to estimate the cost of
makeup water for BBNPP, as discussed above.

PPL Response:

See PPL response to SRBC Comment No. 1 for our record response to the use of
$0.28 per million gallons in this analysis. While the phrasing of this section could be
improved it does not affect the analytical results, or the conclusions. Therefore, PPL
is not proposing to modify the report at this time.

SRBC Comment No. 7.

In Enclosure 2, Section 3.1 last paragraph, the Commission does not have a
requirement to store 90 days of water at the peak consumption rate. The current
design consumptively uses up to 28 million gallons per day (MGD), and most
likely there will be a requirement to provide water to meet a passby requirement
that has not been established. For purposes of this study, reasonable capital
costs, and annual costs should be established to provide mitigation for the
BBNPP makeup water. For the dry air cooling option, for purposes of this study,
the $0.29 per 1000 gallons of water cost plus an escalator figure is appropriate
because of the reduced consumption.

PPL Response:

See PPL response to SRBC Comment No. 1. The Commission's regulations at §
806.22 (ii) state that an acceptable form of mitigation is to "Release water for flow
augmentation, in an amount equal to the project's total consumptive use, from
surface water storage or aquifers, or other underground storage chambers or
facilities approved by the Commission, from which water can be withdrawn for a
period of 90 days without impact to surface water flows." At the time that the Burns
& Roe report was prepared PPL and Commission staff had not yet discussed this
regulation, and this was the interpretation derived by Burns & Roe in their analytical
report.

The meaning of this regulatory phrasing is still unclear to PPL, but we do understand
that Commission staff interprets this regulation in a different way. In that regard we
encourage the Commission to issue some clarifying guidance on this matter.

For purposes of the Enclosure 2 report, the statement is not relevant to the analytical
results or conclusions, therefore PPL is not proposing to modify the report at this
time.
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SRBC Comment No. 8.

Comments on Enclosure 2, Table I are as follows:

1. Contractor Indirects and Contractor Fee for the Air Cooled Condensor System
(A CC) are considerably higher than the Existing Circulating Water System
(ECWS) on a percentage of direct costs basis. What is the rationale for the
difference?

2. Although the rationale was provided for the contingency calculation, the
amount of contingency for the ACC option ($106,723,200) appears to be too
high (30% of total cost).

3. The costs of providing "Offsite Water Storage" for the ACC of $48,000,000 is
not consistent with the $400,000 cost in Enclosure 1, Attachment C, Table I
which used the $0.28 per 1,000 gallons of water cost method. As discussed
above, the amount of water required for BBNPP with an ACC system (0.3
MGD) is relatively small and therefore the use of $0.29 per 1,000 gallons of
water plus an escalator is appropriate.

4. The "Capital Cost Difference" of $124, 710,000 is significant reduced based on
the above comments.

PPL Response:

1. The footnote at the bottom of the Table 1 states: "the contractor indirects are
noticeably higher for the air cooled condenser because the GEA quotation did
not include installation, whereas installation was included in the cooling tower
costs". The Contractor Fee for both options is about 10% - 11% of Capital Costs
Elements Subtotal.

2. A 30% contingency is appropriate and common for conceptual feasibility level
estimates in plant development cost analyses and are in accordance with
generally accepted cost estimating for design and construction. This level of
contingency is based on guidance provided by the US Department of Energy in
its guidance document "DOE 430-1-1X., Cost Estimating Guide for Program and
Project Management", April 2004.

3. At the time that the Burns & Roe report was prepared in August 2010 a
consumptive use makeup option for the natural draft cooling towers was being
estimated at $105 million dollars based on a nominal 30 MGD consumptive use.
As discussed in Section 3.1 of Enclosure 2 consumptive use associated with an
ACC was estimated at 6.3 MGD. Derivation of the $48 million is discussed in the
paragraph immediately prior to Table 1 of Enclosure 2. To be conservative (i.e.,
to provide an analysis favorable to ACC) PPL assumed a 139 gpm makeup rate
for ACC in Enclosure 1, Attachment C, Table 1, and used the Commission's in-
lieu payment rate as discussed in response to SRBC comment 1.

4. See responses 1 through 3 above.
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SRBC Comment No. 9.

In Enclosure 2, Section 6. 0, further detail is required to understand how the
present values were calculated for operating costs and capital costs. The
$253,850,000 net present value of operating costs should be segregated into
maintenance costs, increased auxiliary power, and power reduction opportunity
costs with a breakdown of each segregation.

PPL Response:

The capital cost increase started with a 2010 value of $124,710,000 from Enclosure
2, Table 2. This is the capital cost difference for an ACC system versus the CWS.
This value was escalated at 3.0% per year and 6% per year was added for "interest
during construction". Total cost at commercial operation (present value) ends up
being $177,360,000.

The present value for the operating costs evaluation assumed a 40-year economic
life starting from commercial operation and uses a present worth discount value of
7%. The annual increase in energy use is 136,000 MWh from Enclosure 2, Table 3.
Electric energy value is $90/MWh with an annual escalation factor of 2.5%.
Additional maintenance cost over CWS is $1,135,000 starting in year one and
increases by 3% each year. There is an allowance for equipment replacement of
$22,775,000 after 20 years of service. This is included as a maintenance cost for
that year. Additional property taxes (0.025%) and insurance (0.05%) are taken as a
percentage of the total capital cost and are not escalated over the 40-years. The
incremental costs that total to the present value for the operating costs of
$253,850,000 are segregated as follows:

Electric Energy Losses: $224,380,000
Additional Maintenance: $ 22,194,000
Taxes and Insurance: $ 1,773,000
Replacement Equipment: $ 5,500,000
Total $253,847,000 (rounded up to $253,850,000)
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Section 2 - Sensitivity Analysis

Table A below provides a sensitivity analysis of several SRBC comments/suggested
changes to Enclosure 1, Attachment C, Table 1. Factors analyzed include:

1. Auxiliary Load Difference of 13.5 MW
2. 7% Discount Rate
3. 1% O&M
4. Auxiliary Load Difference of 8.5 MW (50% power reduction penalty)
5. A cumulative analysis of factors 1 to 3, and
6. A cumulative analysis of factors 2 to 4.

A comparison is also provided to Present Value cost differences derived using
analysis from the Burns & Roe report.

Table B below provides a side-by side comparison of key parameters from the
independent analyses.

Conclusion

Table A illustrates Present Value cost differences between dry cooling and natural
draft cooling towers ranging from $255 million to $429 million for factors 1 to 6
above. A comparative Present Value evaluation of the Burns and Roe report
suggests a Present Value cost difference of $332 million.

The Table B comparison illustrates reasonable good correlation between the two
independent analyses. This in combination with the sensitivity analysis reinforces a
conclusion that dry air cooling is not technically feasible or cost justifiable for the Bell
Bend Project.
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Table A - Sensitivity Analysis

Auxilliary Aux'Load Average Make-up. Annual O&M O&M Cost Total

Load -Difference Daily Water Water Cost *Cost Difference Comparative

Difference. PV . Make-up. PV Difference PV Capital Cost PV PV Difference
Type of Cooling (MW) (10-3$) (10-3 MGD) (10A3 $) (10A3 $) (10A3 $) (10A3 $) (10A3$) (10A3 $)

Table 1 values per BNP-2010-192

Natural Draft (2 Hyperbolic
Towers) (8% discount rate) 0 $0 19.84 $39,656 0 0 $173,727 $213,383

Dry Cooling 17 $204,764 0.2 $400 $5,975 $102,826 $298,727 $606,717 $393,334

Dry Cooling Sensitivity

Individual Factor Analysis

Natural Draft (2 Hyperbolic

Towers) (7% discount rate) 0 $0 19.84 $44,970 0 0 $173,727 $218,697

(1) 13.5 MW Load Difference 13.5 $162,607 0.2 $400 $5,975 $102,826 $298,727 $564,560 $351,177
(2) 7% Discount Rate 17 $232,188 0.2 $453 $5,975 $116,597 $298,727 $647,966 $429,269
(3) 1% O&M 17 $204,764 0.2 $400 $2,987 $51,409 $298,727 $555,300 $341,917

(4) 50% diff in Power Red. Penalty 8.5 $102,382 0.2 $400 $5,975 $102,826 $298,727 $504,335 $290,952

Cumulative Analysis " _"

Cumulative Analysis of (1) to (3) 13.5 $184,384 0.2 $453 $2,987 $58,294 $298,727 $541,859 $323,162
Cumulative Analysis of (2) to (4) 8.5 $116,094 0.2 $453 $2,987 $58,294 $298,727 $473,568 $254,872

Analysis for Comparison ,

Natural Draft (2 Hyperbolic

Towers) (8% discount rate) 0 $0 19.84 $39,659 0 0 $280,760 $320,419
Analysis of Burns & Roe Evaluation

for Comparison(2) 10 (3) $120,450 0.33 (3) $660 $3,994 $68,734 $462,468 $652,312 $331,893

(1) From B& R Report without off-site water storage

(2) Analysis uses 8% discount rate

(3) Minimum of range used
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Table B - Key Comparison of Independent Analyses

Bechtel B&R BBNPP
Item Units Dry Cooling Dry Cooling Notes

Footprint per plant Unit
(1562 MWe) Acres 7 to 30 17
Auxilliary Load Difference MW 13 to 79 10 to 45

The Bechtel values do not include

make-up for the essential service
Water make-up gpm 139 230 to 390 water system.

Annual O&M Cost 10A3 $ $5,975 $3,994 Both are estimated values.

Bechtel value is reported as a

representative value +/- 20%. B&R
value is a vendor quoted value for

Capital Cost 10-3 $ $298,727 $462,468 BBNPP.
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