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ATTORNEYS AT LAW 

April 25, 2013 

Mr. Jeff Derouen 
Executive Director 
Public Service Commission of Kentucky 
P.O. Box 615 
211 Sower Boulevard 
Frankfort, ICY 40602-0615 

APR 2 5 2013 
PUBLIC SEHVICE 

COMMISSION 

In The Matter Of: Application of Rig Rivers Electric Corporation For A 
General Adjustment In Rates - Case No. 201 2-O0!it35 

Dear Mr. Derouen: 

Enclosed for filing are an original and ten (10) copies of (i) Big Rivers Electric 
Corporation's response to Ben Taylor and Sierra Club's initial request for 
information; (ii) a petition for confidential treatment; and (iii) a motion for 
deviation. 

I certify that on this date copies of this letter, the response, the petition, and 
the motion have been served on those parties listed on the attached service 
list by either Federal Express or hand delivery. 

Sincerely, 

Tyson Kamuf 

cc: Service List 
Billie J .  Richert 

100 St. Ann Building 
PO Box 727 

h o ,  Kentucky 

4~3nz-117~7 
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Mr. David Brevitz 
3623 SW Woodvalley Terrace 
Topeka, KS 66614 

Mr. Rion C. Ostrander 
1 12 1 S. W. Clietopa Trail 
Topeka, KS 666 15 

Mr. Larry Holloway 
830 Romine Ridge 
Osage City, KS 66523 

Michael L. Kurtz, Esq. 
Kurt J. Boehm, Esq. 
Roehm, Kurtz & Lowry 
36 E. Seventh St., Suite 1510 
Cincinnati, Ohio 45202 

L,ane Kollen 
J. Kennedy and Associates, Inc. 
570 Colonial Park Dr., Suite 305 
Roswell, Georgia 30075 

Russell L. Klepper 
Energy Services Group, LLC 
3 16 Maxwell Road, Suite 400 
Alpharetta, Georgia 30009 

David C. Brown, Esq. 
Stites & Harbison, PLLC 
400 W. Market Street, Suite 1800 
Louisville, KY 40202 

Donald P. Seberger, Esq. 
Special Counsel 
Ria Tinto Alcan 
8770 West Bryn M a w  Avenue 
Chicago, Illinois 6063 1 

Gregory Starheim 
President & CEO 
Kenergy Corp. 
6402 Old Corydon Road 
P.O. Box 18 
Henderson? Kentucky 424 19-001 8 

J. Christopher Hopgood, Esq . 
3 18 Second Street 
Henderson, Kentucky 42420 

Burns Mercer 
Meade County RECC 
1351 Hwy. 79 
P.O. Box 489 
Brandenburg, Kentucky 401 08 

Thomas C. Brite, Esq. 
Rrite & Hopkins, PL,L,C 
83 Ballpark Road 
Hardinsburg, KY 40 143 

G. Kelly Nucltols 
President and CEO 
Jackson Purchase Energy Corporation 
2900 Irvin Cobb Drive 
P.O. Box 4030 
Paducah, KY 42002-4030 

Melissa D. Yates 
Denton & Keuler, LLP 
555 Jefferson Street 
Suite 301 
Paducah, KY 42001 
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Joe Cliilders 
Joe F. Childers & Associates 
300 Lexington Building 
201 West Short Street 
Lexington, Kentucky 40507 

Shannon Fisk 
Senior Attorney 
Earthjustice 
1617 John F. Kennedy Blvd., Suite 1675 
Philadelphia, PA 19 103 

Robb Kapla 
Staff Attorney 
Sierra Club 
85 Second Street 
San Francisco, CA 94105 
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TVERS ELECT 

ATION 

CASE NO. 2012-00535 

I, Billie J. Richert, verify, state, a n d  affirm that I prepared or supervised 
the preparation of the data  responses filed with this Verification, and that 
those data  responses are true and accurate to the best of my knowledge, 
information, and belief formed after a reasonable inquiry. 

' Billie J. Richert 

COMMONWEALTH OF KENTUCEN ) 
COUNTY OF HENDERSON ) 

SIJBSCRIBED AND SWORN TO before me by Billie J. Richert on this 
the A&ay of April, 2013. 

Notary Public, Ky. State at Large 
My Commission Expires 1- 12 -I 7 



BIG RIVERS ELECTR C CORPORAT 

LICATION OF BIG ICVERS ELECTRIC ~ ~ R ~ O ~ A T I ~ N  
FOR A GENERAL ADJUSTMENT ATES 

CASE NO. 2012-00535 

VERIFICATION 

I, Christopher A. Warren, verify, state, and affirm that I prepared or 
supervised the preparation of the data responses filed with this Verification, 
and that  those data responses are true and accurate to the best of my 
knowledge, information, and belief formed after a reasonable inquiry. 

COMMONWEALTH OF KENTUCKY ) 
COUNTY OF HENDERSON ) 

SUBSC IBED AND SWORN TO before me by Christopher A. Warren 
on this the& w ay of April, 2013. 

Notary Public, Ky. State at Large 
My Commission Expires /42-/7 



ELECTRIC CORPORATION 

Your Touchstone Energya Cooperative 
+------ 

COMMONWEALTH OF KENTIJCKY 

BEFORE THE PUBLIC SERVICE COMMISSION OF KENTUCKY 

In the Matter of: 

APPLICATION OF BIG RIVERS ) 
ELECTRIC CORPORATION FOR A ) Case No. 2012-00535 
GENERAL ADJUSTMENT IN RATES ) 

Response to the Sierra Club’s 
Initial Request for Information 

dated February 14,2013 

FILED: April 25,2013 
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Sierra Club’s Initial 
ed February 14,2013 

April 25, 2013 

Item 1) State whether ig Rivers has evaluated how the termination of 

Alcan’s retail electric service agreement with Kenergy will impact Big 

ivers’ financial situation. 

a. I f  so, describe the results of such evaluation and produce any 

documents or reports regarding that evaluation. 

b. I f  not, explain why not. 

Response) Big Rivers i s  in the process of evaluating the impact of the Alcan 

termination notice. Please see the response to PSC 2-1. 

Witness) Billie J. Richert 

Case No. 2012-00535 
Response to SC 1-1 

Witness: Billie J. Richert 
Page 1 of 1 



Initial Request for 

tern 2) Identify the magnitude of the impact of the termination of 
2 Alcan’s retail electric service agreement with Kenergy on 

3 a. 
4 b. 
5 C. 

6 

7 d. 

8 

9 

10 e. 

11 f i  
12 g- 
13 h. 

14 

Peak load in 
Annual energy demand in 
Projected revenue deficiency in  the forecasted test period, 
201 4, and 201 5. 

The size of the rate increase that Big Rivers would need to 
eliminate the revenue deficiency in the forecasted test period, 
2014, and 2015. 

Credit rating 

Ability to maintain two investment-grade credit ratings 
Ability to meet its financial obligations to its creditors 

Ability to attract necessary capital 

15 

16 

17 

18 which is 368 MW. 

19 

20 

Response) Please see the response to PSC 2-1. 

a. The impact of the Alcan contract termination on Big Rivers’ 

forecasted peak load is the amount of Alcan’s contract demand, 

b. The impact on annual energy is the amount of Alcan’s contract 

demand a t  a 98% load factor, or 3,159,206 MWh. 

Case No. 2012-00535 
Response to S C  1-2 

Witnesses: Lindsay N. Rarron, 
John Wolfram, Billie J. Richert 

Page 1 of 3 



C C  N 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A CA 
F 

aylor and Sierra Club’s Initial 
nformation ated February 14,2013 

c. Big Rivers is in the process of evaluating the impact of the Alcan 

termination notice on its projected revenue deficiency. Please see 

the response to PSC 2-1. 

Big Rivers is in the process of evaluating the impact of the Alcan 

termination notice on any future rate increases. Please see the 

response to PSC 2-1. 

Refer to Response AG 1-54(c) in Case No. 2012-00492 for copies of 

credit reports for Big Rivers issued by the three rating agencies 

during February 2013 which illustrate the magnitude of the impact 

of Alcan’s termination notice on Big Rivers’ credit rating. 

Big Rivers is implementing steps identified in its Load 

Concentration Analysis and Mitigation Plan, and, in consultation 

with the RTJS, developed a written plan (the “Corrective Plan to 

Achieve Two Credit Ratings of Investment Grade’’) setting forth the 

actions to be taken tha t  are  reasonably expected to achieve two 

investment grade credit ratings. Please see the response to PSC 3-9 

for a copy of the Corrective Plan to Achieve Two Credit Ratings of 

Investment Grade, dated March 7, 2013. 

Big Rivers does not believe the Alcan termination notice will prevent 

it from meeting its financial obligations to its creditors. 

d. 

e. 

f. 

g. 

Case No. 2012-00535 
Response to S C  1-2 

Witnesses: Lindsay N. Barran, 
John Wolfram, Billie J. Richert 

Page 2 of 3 
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CASE NO. 2012-00535 

en Taylor and Sierra Club’s 
nformat i on ated February 14,2013 

April 25,2013 

h. Rig Rivers is in the process of evaluating the impact of the Alcan 

termination notice on its ability to attract  capital. Please see the 

response to PSC 2-1. 

1 

2 

3 

4 

5 

6 

7 

8 

Witnesses) Lindsay N. Barron (parts a, b) 

John Wolfram (parts d, e) 

Billie J. Richert (parts f, g, h) 

Case No. 2012-00535 
Response to SC 1-2 

Witnesses: Lindsay N. Barron, 
John Wolfram, Billie J. Richert 

Page 3 of 3 
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LI@ AT 

.2012-00535 

en Taylor and Sierra Clu ’s Initial Request for 
nformation dated February 14,2013 

April 25,2013 

efer to p.  11 line 19 through p .  12 line 2 of the testimony of  
chert. Given Alcan’s notice of termination of  its retail electric 

nergy, state whether the $74.5 million rate service agreement with 

increase sought in this proceeding would be: 
a. Adequate to “keep Rig Rivers whole” 

i. I f  so, explain how. 

ii. f f  not, explain why not and identify what level of  rate 
increase would be needed to do so. 

6. Adequate to “avoid exacerbating the other urgent credit issues 

i. I f  so, explain how. 
ii. I f  not, explain why not and identify what level of  rate 

increase would be needed to do so. 

Response) Century’s retail contract terminates on August 20, 2013, and 

Alcan’s retail contract terminates January 31, 2014. While Big Rivers is 

currently in the process of evaluating the impact of the Alcan termination notice, 

Rig Rivers still needs the $74.5 million revenue requirement beginning August 

20, 2013, to keep Big Rivers whole at the time of the Century contract 

termination, to avoid exacerbating the other urgent credit issues facing Big 

Rivers at this juncture, and for the reasons I stated in my testimony. 

Case No. 2012-00535 
Response to S C  1-3 

Witness: Billie J. Riehert 
Page 1 of 2 
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CASE NO. 2012-00535 

Response to Sierra Club's Initial 
ed February 14,2013 

April 25, 2013 

1 Witness) Billie J. Richert 

Case No. 2012-00535 
Response to SC 1-3 

Witness: Billie J. Richert 
Page 2 of 2 



C C  N 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 
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14 

15 

16 

17 

18 

19 

S ELECTRIC Cd) 

Sierra Club’s 
ed February 1 

ril25, 2013 

efer to p .  22 lines 13-19 o f  the testimony of illie J. Richert. 

State whether the rates proposed by Big Rivers in this proceeding will 
still enable Big Rivers to comply with the minimum covenant in 
the indenture given the announced termination of Alcan’s retail electric 
service agreement with Kenergy. 

a. I f  so, explain how. 
b. I f  not: 

i. Explain why not. 

ii. Identify the level of rate increase needed to enable Big 
to comply with the minimum MFIR covenant. 

Response) Century’s retail contract terminates on August 20, 2013, and 

,&an’s retail contract terminates January 31, 2014. While Big Rivers is 

currently in the process of evaluating the impact of the Alcan termination notice, 

Big Rivers still needs the rate increase proposed in this proceeding beginning 

August 20, 2013, for the reasons I stated in my testimony, and Big Rivers still 

expects the proposed rates to produce at least a 1.10 MFIR for fiscal year 2013. 

Witness) Billie J .  Richert 

Case No. 2012-00535 
Response to S C  1-4 

Witness: Billie J. Richert 
Page 1 of 1 
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1 2  

13 

14 

15 

16 

17 

,I CA 
F 

Response to aylor and Sierra Club’s 
Information date ebruary 14,2013 

efer to p.  26 lines 12-13 of the testimony of Billie J. Richert. 

th regards to the $60 million in pollution control equipment 

expenditures in 2013 and 2014, identify: 
a. Each pollution control included in  that $60 million 

i. 
ii. 

iii. 
iv. 

The cost of each such pollution control 

The unit on which each such control is to be installed 
The schedule of  installation for each such control 
The amount that Big Rivers has spent to date for each 

such control 

Response) 

a.i - a.iii 

a.iv. 

See attached table. 

Through March 31, 2013, Big Rivers has spent $617,071 on 

MATS Testing. 

Witness) Robert W. Berry 

Case No. 2012-00535 
Response to sc/ 1-5 

Witness: Robert W. Berry 
Page 1 of 3 



G IC C N 

MATS 

Plant 

Wilson 

Green 

10.48 

Coleman 

April 25, 2013 

BIG RIVERS POLLUTION CONTROL SYSTEM DATA 

Pollution 
Control 
System 

MATS 
Carbon and Dry 
Sorbent 
Injection 
Systems and 
Emission 
Monitors 

MATS 
Carbon and Dry 
Sorbent 
Injection 
Systems and 
Emission 
Monitors 

MATS 
Carbon and Dry 
Sorbent 
Injection 
Systems and 
Emission 
Monitors 

Cost 
($M) 

- 
11.24 

18.48 

28.44 

Start 
Engineer 

8-13 

8- 13 

8- 13 

3-14 

Start 
Procure 

10-13 

10-13 

10-13 

Start 
Construct 

4- 14 

4- 14 

4- 14 

4-14 I 6- 14 

In 
Service 

Date 

1- 15 

1-15 

1-15 

1-15 

Case No. 2012-00535 
Response to SC 1-5 

Witness: Robert W. Berry 
Page 2 of 3 



a ION 

- 

Emission 
Monitors 

All MATS and  

en Taylor and Sierra Club’s Initial Request for 
Information February 14,2013 

1.00 NA NA 2-13 5- 13 

April 25, 2013 

1 

Case No. 2012-00535 
Response to SC 1-5 

Witness: Robert W. Berry 
Page 3 of 3 
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10 

11 

12 

13 

14 

en Taylor and  Sierra Club’s 
nforma t i on ated February 14,2013 

I tem 6 For each year of 2008 through 2012, identify: 

a. Total off-system sales in s 

b. Total off-system sales revenues 

esponse) 

a. Please refer to Big Rivers’ response to AG 1-18 for years 2010 through 

2012. 

lo. Please refer to Big Rivers’ response to AG 1-18 for years 2010 through 

2012. 

Off-system sales data prior to the unwind transaction in 2009 is not comparable 

to current data structure. 

Case No. 2012-00535 
Response ta SC 1-6 

Witness: Robert W. Berry 
Page 1 of 1 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

aylor and Sierra Club’s equest for Information 
February 14,2013 

April 25, 2013 

tern 7) For each year of 2013 through 2030, identify: 

a,) Projected total off-system sales in ’S 

b.) Projected total off-system sales revenues 

Response) a. and b. Big Rivers’ operating plan consists of the current year 

budget and a three year financial plan; therefore, we can only provide 2013 

through 2016 for this request, per the following table: 

Year MWhs Revenue 

2013 I - 
2014 - - 
2015 I - 
2016 - - 

Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-7 

Witness: Robert W. Berry 
Page 1 of 1 
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14 
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18 

19 

20  

N 

erra Club’s 
February 1 

April 25, 2013 

Item 8 escribe all programs presently offered by Big 

including demand-response, interruptible load, and efficiency programs. 
For each such program, identify the: 

a. 
b. 

e. 
d. 

e. 

Annual cost of  implementation for the life of  the program 
and 2Mwh reductions achieved per year 

Life expectancy of individual program measures 
Total Resource Cost test score for each program 

Monetary savings from each program 

esponse) Descriptions of existing programs are included in the DSM Tariffs 

file in tab 9 of the application for this case. 

a.-e. Please see the attached table, labeled Big Rivers 2012 DSM/Energy 

Efficiency Program Targets, for a complete summary of the Big 

Rivers’ programs. Programs are evaluated annually for cost 

effectiveness, efficacy and technological competitiveness. Due to the 

advancement in  energy efficiency technology, programs may be 

created, changed or terminated. No program life is predetermined. 

Witness) Lindsay N. Barron 

Case No. 2012-00535 
Response to S C  1-8 

Page 1 of 1 
Witness: Lindsay N. 
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CASE NO. 2012-00535 

en Taylor and Sierra Club’s nitial Request for 
Information date ebruary 14,2013 

April 25, 2013 

Item 9 Describe each new program, inc 1 ud ing d emand-response, 

interruptible load, and efficiency programs, that Big Rivers plans to 
offer in the future. For each such program, identify the estimated: 

a. Annual cost of  implementation for  the life of the program 
b. n/lw and MWh reductions achieved per year 
e. Life expectancy of individual program measures 
d. Total Resource Cost test score for each program 

e. Monetary savings from each program 

Response) 

address outdoor lighting and commercial W A C .  

below: 

Two additional programs are being developed by Big Rivers to 

Each program is described 

Commer cia1 

(“HVAC”) Program Pur p ose : 

igh Efficiency Heating, Ventilation and Air Conditioning 

This program promotes a n  increased use of high-efficiency W A C  systems 

among Rural Customers by paying a Member a n  incentive for the benefit 

of a n  eligible Rural Customer who purchases and installs a n  W A C  

system beyond minimum efficiency standards to W A C  systems meeting 

ENERGY STAR0 standards (“Qualified System”). 

Case No. 2012-00535 
Response to S C  1-9 

Witness: Lindsay N. Barron 
Page 1 of 5 
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LIC 

d Sierra Club’s Initial 
ebruary 14,2013 

April 25, 2013 

Availability: 

This DSM program’s rates, terms and conditions are available to a 

Member for its Rural Customers, subject to the limitations and eligibility 

requirements of this program, and to the rules and regulations of this 

tariff and the Member’s corresponding tariff. 

Elinibilitv: 

An eligible Rural Customer is a Member’s Rural Customer who upgrades 

an W A C  system located in the Member’s service area and installs a 

Qualified System. 

Member Incentives: 

Big Rivers will reimburse a Member an incentive payment of $75 per ton 

(12,000 BTTJ per hour nominal capacity) when a non-residential Rural 

Customer installs a Qualified System W A C  upgrade located in the 

Member’s service area. 

Big Rivers will also reimburse a Member’s reasonable costs of promoting 

this program, if the promotional program and its costs are pre-approved 

by Big Rivers. 

Terms & Conditions: 

To qualify for the incentive under this program, a Member must submit to 

Case No. 2012-00535 
Response to SC 1-9 

Witness: Lindsay N. Barron 
Page 2 of 5 



A N 

Response t en Taylor and Sierra Club’s nitial Request for 
nformation date February 14,2013 

April 25, 2013 

1 

2 

3 

4 

Rig Rivers a copy of a receipt of purchase and installation o f  a Qualified 

System from a licensed contractor, along with a certificate from the 

Member v e r i ~ i n g  installation of the Qualified System on the premises of 

a Rural Customer in the Member’s service area. 

5 

igh Efficiency Outdoor Lighting Program Purpose: 

7 

8 

9 

This program promotes the increased use of high-efficiency Light Emitting 

Diode (“LED”) and Induction outdoor lighting by Members. 

10 

11 Availability: 

12 

13 

14 

15 Elinibilitv: 

16 

17 

18 Member Incentives: 

19 

20 

2 1  

22 Terms & Conditions: 

This DSM program is available to Members to provide non-metered 

outdoor lighting to their Rural Customers. 

An eligible Member purchases wholesale power from Big Rivers. 

Big Rivers will reimburse a Member $70 for each high-efficiency LED or 

Induction outdoor lamp it purchases and installs. 

Case No. 2012-00535 
Response to SC 1-9 

Witness: Lindsay N. Barron 
Page 3 of 5 
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A C N 

CASE NO. 2012-00535 
E 

en Taylor and Sierra Club’s 
ated February 14,2013 

April 25, 2013 

To qualify for the incentive under this program, a Member must submit to 

Big Rivers documentation supporting the purchase and installation of 

high-efficiency outdoor lighting. 

a. Estimated program budgets for these programs are $50,000 

each for the outdoor lighting and commercial W A C  

replacement programs in 2013. Programs are evaluated 

annually for cost effectiveness, efficacy and technological 

competitiveness. Due to the advancement in energy 

efficiency technology, programs may be created, changed or 

terminated. No program life is predetermined. 

Outdoor lighting is estimated to achieve an annual reduction 

of 136 MWh, 20.7 kW winter demand and 1.1 kW summer 

demand per year. Commercial W A C  is estimated to 

achieve an annual reduction of 90 MWh and 66.7 kW 

summer demand reduction per year. 

h. 

c. The measure life for the outdoor lighting program is 

estimated to be 17 years and the life for the commercial 

HVAC program is estimated to be 15 years. 

d. Outdoor Lighting 1.94 

Commercial W A C  1.28 

e. Outdoor Lighting $97,000 

Commercial W A C  $64,000 

Case No. 2012-00535 
Response to SC 1-9 

Witness: Lindsay N. Barron 
Page 4 of 5 
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aylor and Sierra Club's 
nformation dated February 14,2013 

April 25, 2013 

1 

2 Witness) Lin 

3 

Case No. 2012-00535 
Response to SC 1-9 

Witness: Lindsay N. Barron 
Page 5 of 5 
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en Taylor an Sierra Club's 
Information dated February 14,2013 

April 25, 2013 

tern 10 State whether Big ivers has performed or reviewed any 

modeling in determining the level of  DSM the company is currently 
carrying out, or in estimating the level of energy savings or peak demand 
reduction that is achievable through SMprograms. 

a. I f  so, identify the model used, and produce, in machine readable 

format with formulas intact, the input and output files and 

workpapers for such modeling. 
b. If not, explain why not. 

esponse) Yes. 

a. The amount of energy and peak demand savings that is achievable 

through recommended DSM programs was a major component of the 

Big Rivers DSM Potential Study conducted in 2010. GDS Associates, 

Inc. determined several potential DSM programs and analyzed the 

overall potential that could be achieved through these programs given 

specified spending budgets. The GDS Benefit-Cost Screening Tools 

provided (GDS Model - v12 Residential Program Potential $1M and 

GDS Model - RREC Commercial Programs 11-3-10 p l )  provide both 

the inputs and outputs of this analysis, including participation units, 

estimated annual kWh savings, peak demand reduction, and annual 

budgets. Also included are the NPV benefits associated with energy 

and demand reductions, as well as the results of the California cost- 

Case No. 2012-00535 
Response to SC 1-10 

Witness: Lindsay W. Barron 
Page 1 of 2 
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CASE NO. 2012-00535 

aylor and Sierra Club’s 
Information dated February 14,2013 

April 25, 2013 

1 

2 

3 

effectiveness tests. Please note that these models are copyrighted and 

are not intended for use outside of this request. They are attached on 

the Confidential CD accompanying these responses and are submitted 

4 

5 

under petition for confidential treatment. 

6 Witness) Lindsay N. Barron 

7 

Case No. 2012-00535 
Response to SC 1-10 

Witness: Lindsay N. Barron 
Page 2 of 2 
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CASE NO. 2012-00535 

Response t en Taylor and Sierra Club’s 
nformation date February 14,2013 

Item 11. Produce the D potential study developed by GDS Associates 

referenced on p .  14 of the testimony submitted by Albert Yockey, 

including any workpapers and modeling input and output files in 

machine readable format with formulas intact. 

Response) Please see the attached DSM potential study that was referenced on 

p. 14 of Mr. Yockey’s testimony. In order to develop the Big Rivers DSM 

Potential Study report, voluminous modeling was required to develop the 

measure assumptions and related energy efficiency potential inputs and outputs. 

For select energy efficiency measures, proprietary/licensed building energy 

simulation software was utilized to determine measure-specific savings. Due to 

software updates over time and closed-source algorithms, exact replicate files 

are not able to be produced in all instances. In addition to the models provided 

in response to request loa, the major inputs and outputs associated with the 

residential and commercial/industrial sector DSM potential analyses have also 

been provided. The residential files (BR Full Potential Spreadsheet v2, GDS 

Model - Achiev. SF - TRC, and GDS Model - Achiev. MH - TRC) detail the 

major assumptions and calculations utilized to develop inputs for cost- 

effectiveness testing and valuation of energy and demand benefits. The C&I 

files (BREC Commercial & Industrial Assumptions v4, GDS Model - BREC 

Achievable Potential 9-28-10 P1, and GDS Model - BREC Achievable Potential 

9-28-10 P2) represent similar data  and function. To ease any review process and 

Case No. 2012-00535 
Response to SC 1-11 

Witness: Lindsay N. Barron 
age 1 of 2 
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provide transparency, GDS Associates, Inc. also summarized relevant model 

inputs/outputs in the Big Rivers Potential Study appendices. Any additional 

review of GDS-developed models and materials can be arranged on-site at the 

GDS office in Marietta, GA, following the signing of non-disclosure agreements 

by all interested parties. Please note that these models are copyrighted and are 

not intended for use outside of this request. They are attached on the 

Confidential CD accompanying these responses and are submitted under 

petition for confidential treatment. 
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GENERAL MODELING ASSUMPTIONS 81 AVOIDED COSTS - Energy Efficiency & Demnnd Response 

2010 
201 I 
2012 
2013 
2014 
2015 
207 6 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
203 1 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
204 I 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 

$10.00 
$15.58 
$21.17 
$26.75 
$32.33 
$37.92 
$38 64 
$39.37 
$40 12 
$40-88 
$41 “66 
$42.45 
$43.26 
$44 08 
$44.92 
$45.77 
$46.64 
$47.52 
$48.43 
$49.35 
$50.29 
$51 2 4  
$52.21 
$53 21 
$54.22 
$55.25 
$56.30 
$57.37 
$58.46 
$59.57 
$60.70 
$61.85 
$63.03 
$64.23 
$65.45 
$66.69 
$67.96 
$69.25 
$70.56 
$71.90 

$14.00 
$21.82 
$29.63 
$37.45 
$45.27 
$53.08 
$54.09 
$55.12 
$56.17 
$57.23 
$58.32 
$59.43 
$60.56 
$61.71 
$62 88 
$64.08 
$65.29 
$66.53 
$67.80 
$69.09 
$70.40 
$71.74 
$73.10 
$74.49 
$75 90 
$77.35 
$78.82 
$80.31 
$81.84 
$83.39 
$84.98 
$86.59 
$88.24 
$89 92 
$91 6 2  
$93.36 
$95.14 
$96.95 
$98 79 
$100.67 

Inflation Rate: 1.6% 

Discount Rate: 6.33% 

T&D Avoided Cost: fO.OO/kw-year 

Transmission and Distribution Line Loss Factor: 5.68% 

Reserve Margin: 15% 
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- DESCRJFI'IONS OF RESIDENTIAL ENERGY EFFICIENCY M E A S U R B  

This technical appendix describes a broad range of residential sector energy efficiency measures 
and programs where GDS has assessed the technical and achievable potential for electric energy 
savings for Big Rivers. The purpose of this teclinical appendix is to briefly describe these 
efficiency measures and to provide data on their costs, energy savings and usehl lives. 

1. ELECTRIC APPLIANCES 
The following section describes h e  energy e€ficiency measures that were included in this analysis 
for various household appliances in Big Rivers' homes. Five residential appliance energy 
efficiency measures/programs are covered in this section: Energy Star@ Compliant 
Refrigerators, Energy Star@ Compliant Freezers, Energy Star@ Dehumidifiers, Second 
Refiigerator Turn-In, and Second Freezer Tixrn-In.' Complete assumptions and soiirces for the 
measmes can be found at the end of the Appendix B. 

(1) Etietp Stu1.0 Compkuu~ li@&utoo1"9: In April 2008, the Energy Star@ criteria for refrigerators 
changed to require all qualiwg, !id-size models to be at least 20% above the minimum federal 
standard. High efficiency refrigerators use a number of technologies to achieve energy savings 
(more efficient compressors, insulation, door seals, etc.). There are a few variations of ligh 
efficiency refrigerator models: top freezer models, side by side models, and bottom freezer 
models. 

(2) 13tiet-g Sfrrr8 Co~ ,~ l i~ t i f  I=laexer+: On Januaiy 1, 2003, the Energy StarO criteria for freezers 
was established, mandating all freezers 7.75 cubic feet or greater in volume must be at least 10% 
above die minimum federal standard to qualify for Energy Star@. Meanwhile, all freezers less 
than 7.75 cubic feet in volume and 36 inches or less in height must be at least 20% above the 
minimum €ederal standard to qualify for Energy Star@. Freezers come in two main styles: Chest 
and IJpright. Chest style models have a door on top that opens upward wlde IJpright models 
have the door on the front opening outward. 

(3) Et/ergi Sfnl-0 Delli//)iid!/ixi4: Often used in the damp areas of a home, such as basements, 
deliumidifiers remove moisture from the air to maintain comfort and to limit the growth of 
mold and mildew. Energy StarO qualified models provide die same features as conventional 
models but they are more energy efficient. Energy Star@ qualified models have more efficient 
refrigeration coils, compressors, and fans than conventional models. Energy Star@ 
dehumidifiers operate at least 10 percent more efficiently than conventional models. This 
analysis compared replacing a standard 40 pint dehumidifier with a 40 pint Energy Star@ 
dehumidifier that is used 1,620 hours/year. 

(4) Seratid R$j;;gontor Torti-Tti: The goal of a refrigerator turn-in program is to get underutilized but 
operational second refrigerators out of service and properly dismantled. W i l e  appliance 
recycling programs are praised for handling the disposal of major appliances in an 

' Dishwashers & Clothes Washers can be found under the section Cor Electric Hot  Water Heaters due to the 
electric savings associated with reduced hot water use. 
2 Refrigerators & Freezers: Key Product Criteria. (www.energystar.gov) 
3 Refrigerators & Freezers: Key Product Criteria. (www.energystar.gov) 
4 Dehumidifiers. (www.energystar.gov) 



environmentally sound manner, the programs must also provide energy savings on a cost- 
effective basis, whch means tliat only operating units qualifj for recycling. 

(5) Seco.olicl Freeye,- Ttirii-Ix The freezer turn-in program is the same as the refrigerator turn-in 
program described above. 

2. CONSUMER ELECTRONICS 
Five residential energy efficiency measures are covered in this section: Standby Power, Energy 
Star@ Televisions, Energy Star@ Desktop Computers, Monitors, and Laptop Computers. 
Complete assumptions and sources for the measixes can be found at the end of Appendiv B. 

(I) Horn E/edrut/icr5: Many consumer electronics continue to consume electricity when switched 
off or not performing their main function (stand-by mode). The most common sources of 
standby power consumption include products with remote controls, low-voltage power supplies, 
rechargeable devices, and continuous displays. A typical North American home may contain 
fifteen to twenty devices constantly drawing standby power. For this analysis, homes were 
assumed to replace fifteen devices consuming standby power to an energy saving model. 

(2) Eiiei-gy S/N@ 7Jeuiiioid: In addition to the Home Electronics category defined above, this 
analysis loolcs at the most common electronics found in homes today: televisions and computers. 
Energy Star@ televisions must consume 1 watt or less in standby mode. On mode power 
requirements vary according to screen area and whether &e unit is non-high, high, or hll-high 
definition. External power supplies (EPS) packaged with TV products must meet alI Energy 
Star0 requirements for EPS devices. 

(3) Eiicry S/m@ De~kfop Coi?,pufei;i 7: Today's Energy StwO criteiia for personal computers 
include power supply efficiency standards, operational mode energy efficiency requirements, and 
power management requirements. Power management features place monitors and conipiiters 
(CPU, hard drive, etc.) into a low-power "sleep mode" after a period of inactivity. 

4) Enet;S]t S/nrO Compnfei Alloiri/otc Similar to computers, Energy Star@ Monitors also are 
equipped with power management features that enable monitors to switcli into a low-power 
mode after a period of inactivity. 

5) EIICIBI S/w@ I-up/op Com,bi{/ee,:r: See Energy Star@ Desktop Computers. 

3. LIGHTING 
Two residential energy efficiency measures are covered in this section: Compact Fluorescent 
Lghting and LED Lighting. Complete assumptions and sources for the measures can be found 
at the end of Appendix B. 

(i)Coqtmt Fhorcmiif L$/iig8: Residential fluorescent bulbs and Gxtures present a significant 
opportunity for energy and maintenance savings. On a per lamp basis, compact fluorescent 

--- 
5 Emerging Energy Saving Technologies & Practices for the Buildings Sector as of 2004. ACEEE Report# 
AO42. October 2004. Pg- 41. 
6 Televisions (www.energystat.gov) 
7 Computers. (www.energystar.gov) 
8 Compact Fluorescent Bulbs. (www.energystar.gov) 



lamps are generally 75 percent more efficient than incandescent bulbs and last up to ten times 
longer. In addition, CE;L bulbs produce about 75 percent less heat, SO they're safer to operate 
and can cut energy costs associated with home cooling. C!X bulbs vary in size and shape. Their 
appearance can be a spiral-shaped fluorescent tube or they can appear as a standard shape, such 
as the R-30 floodlight used in recessed cans. Dimmable CFL bulbs and 3-way CFL bulbs are 
also available. 

The lighting sockets eligible for CF'L replacement were designated as either high use (>5 
lus/day), medium use (1-5 hrs/day), and low use (1 hrs or less/day). In single family homes, 
more than half (57%) were considered low use bulbs. In manufactured homes, the percent of 
low use sockets was even greater (80%). Only 10.5% of sockets in single family homes were 
assumed to be high use bulbs, and less than 4% of bulbs in manufactured homes were estimated 
to be on 5 hours per day or greater. 

(2)LED I ~ $ ~ / h g y :  Light emitting diode (LED) lights are more efficient than both CFL, and 
incandescent lighting. LED lighting uses at least 75% less energy, lasts 25 times longer than 
incandescent lighting, and provides optimal light color. LED lights are more rugged and damage- 
resistant than compact fluorescents and incandescent bulbs. LED lights don't flicker. In 
addition, LEDs do not produce heat like incandescent bulbs. However, current LEDs have 
primady directional output in single direction and are better at placing light in a single direction 
than incandescent or fluorescent bulbs and may be limited to certain applications, such as under 
counter or recessed lighting. Thls analysis compared the savings potential of replacing both 
incandescent and CFL lighting with the more efficient LED lights. 

4. ELECTRIC WATER HEATING 
Nine residential water heating energy efficiency measures are covered in this section: Low Flow 
Showerhead, Low Flow Faucet Aerators, Water Heater Blanket, Pipe Wrap, Electric Water 
Heaters (stand-alone), Heat Pump Water Heaters(SEi), Solar Water Heater with Electric Water 
Heating Back IJp(SF), Energy Star@ Dishwashers, and Energy Star@ Clothes Washers.10 
Complete assumptions and sources for the measures can be found at the end of Appendix B. 

(1) Loit) J7/o1v ShoiiJer;/3cm~r/I;Nlc'.e/sl',12: An existing showerhead is replaced with a new unit that has 
a low-flow rate (c2.5 gallons/minute). Significant savings in hot water use can be achieved by 
installing low-flow showerheads and faucets. The single best action is to replace old showerheads 
as showers use 37% of the hot water in typical U.S. homes. 

(2) Loti/ ?7/OllJ Fmrwf Re~ufaor: i~3: An existing faucet is replaced with a new unit that has a low-flow 
rate ( ~ 1 . 0  gdon/minute). 

(3) IVii'rrte). I-leitct. BlrnrkeP: Water heater jackets are designed to wrap around an existing water 
heater tank to improve insulation, prevent heat loss, and save energy. Installing an insulating 
blanket can reduce water heating energy use by 34%. 

9 L E D  Lighting. Toolbase Services. (www.toolbase.org/Technology-lnventory/ te- 
LED-lighting) 
10 S F  designates measures that were applied only to single-family homes due to measure applicability. For 
example, solar water heating possesses additional market barriers for manufactured home units. 
11 Global Green USA website (www.globalgreen.org/pha-energytoolbo~/tech-dhw.h~) 
12 Residential Deemed Savings, Installation, and Efficiency Standards. Frontier Associates. January 2008. Pg. 35 
13 Residential Deemed Savings, Installation, and Efficiency Standards. Frontier Associates. January 2008. Pg. 3G 



(4) lJ@e IVryP;  Insulating hot water pipes will reduce losses as the hot water is flowing to the 
faucet and, more importantly, it will reduce standby losses when the tap is turned off and then 
back on within an hour or so. Pipe wrap will conserve energy and water that would normally be 
lost waiting for the hot water to reach the tap. Energy loss still occurs after pipe wrap has been 
installed, though to a smaller degree than the losses observed in non-insulated pipes. 

(5) Efi~iciit EICLYI.~~ Wder l-lc~ifo ( ~ / u i i ~ - o / o n c ) ~ ~ ~ ~ ~ :  In this measure, baseline replacement stand alone 
electric water heaters are replaced with high efficiency stand alone storage tank water heaters. 
Storage water heaters work by heating up water in an insulated tank. However, because heat is 
lost through the walls of the storage tank, energy is consumed even when no hot water is being 
used. New high-efficiency storage water heaters contain higher levels of insulation around the 
tank, reducing standby losses. In this analysis a baseline replacement model (EFz.90) is replaced 
with a high efficiency model (EF=.95). This measure applies to homes operating primarily 
electric heating systems and electric water heaters. 

(6) f-fcd l h @  1l:"ier I-fctrtcr (JF)18,l9: Heat pump water heaters are more efficient than electric 
storage water heaters because tlie electticity is used for moving heat from one place to another in 
lieu of generating the heat directly. For heat pump water heaters, the heat source is typically the 
outside air or ai+. in the basement where units are typically located. A heat pump water heater 
uses anywhere Erom 33%-50% of the electricity required by a conventional storage tank water 
heater and are available with built-in water tanlts or as add-ons to existing water tanlts. In this 
analysis a baseline electric storage tank model (EFz.90) is replaced with a heat pump water 
heater model (EFz2.0). This measure applies to homes operating plrimarily electric heating 
systems and electric water heaters. 

(7) Sahr W'H ?i)/ ElecfrrL Urr&i$ (SP)20: Solar water heaters are designed to serve as pre-heaters 
for conventional storage or demand water heaters. As the solar system preheats the water, the 
extra temperature boost required by the storage or demand water heater is relatively low, and 
high flow rate can be achieved. Solar water heaters can be parzicularly effective if they are 
designed for three-season use, with a home's heating system providing hot water during the 
winter months. Although less common in today's market, solar water heating units are 
considerably less expensive and more reliable than they were two to three decades ago. 

In this analysis, 30% of homes were estimated to be available for sola  water heating systems. 
This technical potential is based on factors including: roof orientation, roof size, shading, load- 
bearing capability, and local building codes and ordinances. 

(8) Encigli S ~ N @  Dirhiimhci~1: Dishwashers exceeding minimum qualibing efficiency standards 
established under Energy StarB Progam with an Energy Factor >= .75 (versus the current 
federal standard energy factor <=.GO). Energy StarB labeled dishwashers save energy by using 

14 Consumer Guide to Home Energy Savings, 8'11 ed. ACEEE. Washington D.C. 2003. 
15 Consumer Guide to Home Energy Savings, 81" ed. ACEEE. Washington D.C. 2003. 
16 Consumer Guide to Home Energy Savings, 8'11 ed. ACEEE. Washington D.C. 2003. Table 6.6. 
17 Energy Star Residential Water Heating: Draft Criteria Analysis. (www.energystar.gov) 
18 Consumer Guide to Home Energy Savings, 8111 ed. ACEEE. Washington D.C. 2003. 
19 Energy Star Residential Water Heating: Final Criteria Analysis. (www.energystar.gov) 
?*Consumer Guide to Home Energy Savings, 8"' ed. ACEEE. Washington D.C. 2003. 
21 Dishwashers: Key Product Criteria (www.energystar.gov) 



both improved technology for the p ~ h a r y  wash cycle, and by using less hot water to clean. 
Construction includes more effective washing action, energy efficient motors and other 
advanced technology such as sensors that determine the length of the wash cycle and the 
temperature of the water necessiuy to clean the dishes. In addition, a high efficienq dishwasher 
can save approximately 430 gallons of water a year if used to run an average of 4 loads per week. 

(9) fineig~/ Stut 0 Cloth Ilydicr”2: Clothes washers exceeding minimum qualifying efficiency 
standards established under Energy Star@ Program with a Modified Energy Factor ‘>= 
1.8 and a Water Factor Cz7.5.  The MEF measures the energy used during the washing 
process, including machine energy, water heating energy, and dyer  energy. The higher the MEF, 
the more efficient the clothes washer is. Energy Star@ qualified washers extract more water 
from clothes during the spin cycle. This reduces the drylng time and saves energy and wear and 
tear on your clothes. In  addition, substantial savings on water and sewer bills contribute to the 
economic benefits of high-efficiency washers. A high efficiency clothes washer can save nearly 
6,542 gallons OF water a year based on an average of 7.5 cycles per week. 

5.  SPACE HEATING 8~ COOLING (Building Envelope Measures) 
The following section describes six energy efficiency building envelope measures that were 
included in this analysis for homes with electric space heating and/or cooling. The nine 
residential energy efficiency measures covered in this section include: Ceiling Insulation, Floor 
Insulation, Air Infiltration, Duct Sealing, Energy Star@ Windows, and Radiant Barriers. Of 
these, the ceiling insulation upgrades and radiant harriers are considered only for single family 
homes, where adequate attic space is present, and not for manufactured homes. This study 
examines each measure for three heating and cooling scenarios: electric AC only, electric heat 
pumps and electric furnace heating. Complete assumptions and sources for the measures can be 
found at the end of Appendix B. 

( I )  Giliig l i imhtm (SF)a: Ceiling insulation levels vary greatly depending on the age of the 
home, type of insulation, and activity in the attic @e. using the attic for storage and W A C  
equipment). For this analysis, measure savings are based on homes with little to no ceiling 
insulation improving to R-19 levels, and homes with a current ceiling insulation of R-I9 
increased to an efficient level of R-38. 

(2) Floor Tii.1itl~tioii24: In an otherwise well-insulated home, as much as 20% of the total heat loss 
can occur through uninsulated foundation walls or floors. For this analysis, measure savings are 
based on a home with no floor insulation increased to R-19. Manufactured homes were 
assumed to have a minimum of R-1 1 and upgraded to R-30. 

(3) -4 111j!2/1ztioi~2~: Hidden air leaks cause some of the largest heating and cooling losses in 
older homes. Common air leakage sites include plumbing penetrations through insulated floors 
and ceilings, baseboard moldings, dropped ceilings above bathtubs and cabinets, attic access 
hatches, and doors. For this analysis, measure savings are based on a reducing a current home’s 
air from 10 ACI& to 7 ACH50. 

z? Clothes Washers: Key Product Criteria. (www.energystar.gov) 
3 Consumer Guide to Home Energy Savings, 8’11 ed. ACEEE. Washington D.C. 2003. 
3.1 Consumer Guide to Home Energy Savings, 8l11 ed. ACEEE. Washington DL. 2003, 
25 Consumer Guide to Home Energy Savings, @I1 ed. ACEEE. Washington D.C. 2003. 



(4) D N L ~  Seu/ii@‘: This measure assumes that leaky and unsealed residential air ducts are properly 
repaired and sealed. Mastic (a special paste) is the preferred method for duct sealing. Properly 
seahg  leaky ducts can save significant amounts of energy needed to heat a home. 

(5) E/WJJ~ Skit @ f&itdowi27: In older homes, windows are often one of the largest sources of heat 
loss in winter due to their low insulating ability and high air leakage rates. Windows are also 
generally the major source of unwanted heat gain in the summer. As a result, windows are 
typically net energy losers, and can be responsible for much of the energy used to heat and cool 
homes. However, improved windows, combined with proper consideration of their placement 
and other details, can result in significant energy savings. Energy efficient windows help to 
reduce air leakage and heat transfer. High efficiency windows usually have double or triple 
glazing, have argon gas between the panes of glass, have excellent seals, and have a Low- 
Emissivity coating. 

(6) Rndzuiit Bar-ricis (SF728: Radiant heat from the sun is absorbed by roofing shingles and 
transferred to the roof decldng below and into the attic space. Conventional insulation absorbs 
much of this heat and once its saturation point has been met, this heat is then transferred to the 
living spaces below. Radiant barriers, such as reinforced aluminum foil, reduce the flow of heat 
from a hot roof to the cooler ceiling insulation. By lowering the temperature in your attic, you 
can reduce the amount of heat transferred to your living spaces below by up to 50% giving you 
greater comfort in your home and lessening the strain your air cxmditioning unit. 

6. SPACE HEATING & COOLING ( W A C  Equipment) 
The following section describes the energy-efficient HVAC equipment measures that were 
included in this analysis for homes with electric space heating and/or cooling. Seven residential 
energy efficiency measures are covered in this section: W A C  Tune-up, Energy Star@ Room 
Air Conditioners, High Efficiency Central Air Conditioners, High Efficiency Heat Pumps, 
Ground-Source Heat Pumps, Dual-Fuel Heat Pumps, and Electric Furnace Replacement (w/ Air 
Source Heat Pumps). Complete assumptions and sources for the measwes can be found at the 
end of Appendix 2. 

(/) HT,/.4C TuidJp29: W A C  tune-up and maintenance helps to keep heat pump and central air 
conditioning units running a t  top efficiency, prevent equipment failures, and extend the life of 
the equipment. A tune-up by a service professional can improve unit efficiency by as much as 
20%. An annual HVAC tune up includes: checlung the unit’s refrigerant pressure and tubing, 
checlcing and adjusting belt tension, cleaning and lubricating the indoor blower unit, cleaning 
inside the “A” coil, and checlung the thermostat, wiring, and other electric parts. 

(2) ENCI;S)~ Sfrn-0 lioo?)/ -4ir ~ o i ~ ~ i i i a t i c r : i ~ ~ ~ ~ ~ :  Room ak conditioner units are typically mounted in a 
window so that part of the unit is outside and part is inside. An insulated divider to reduce heat 
transfer losses typically separates the two sides. The outdoor portion generally includes a 
compressor, condenser, condenser fan, fan motor, and capillary tube. The indoor portion 

N Efficiency Vermont Technical Rekrence Usual Manual ( T u g .  No. 2006-41. Pg. 388. 
77 “Energy Efficiency in Remodeling: Windows” Tool Base Services website. (www.toolbase.org) 
28 Emerging Energy Swing Technologies & Practices for the Buildings Sector as of 2004. ACEEE Report# 
A042. October 2004 Pg. 180. 
2’) “Tuning Up for Summer” Kansas City Power & Light. (www.kcpl.com) 
3” Room Ak Conditioners: Key Product Criterion. Energy Star website (www.energystar.gov) 
31 Technology Summary. CEE website. www.ceel.org 

___I- .1 
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generally includes an evaporator and evaporator fan. The minimum federal standard used in this 
analysis (based on model type and capacity) is an Energy Efficiency Ratio PER) of at least 9.8. 
Currently, units with an EER of 10.8 are eligible for the Energy StarO label. This analysis 
assumed a room air conditioner cooling capacity of 10,000 Btu/hr for primary units in single- 
family homes, and 8,000 Btu/hr for all secondary units or manufactured home units. 

(3) High Ei / ]h ic i iy  Cciifnd : l i t *  ~ o i i c l i r i o i i e i ~ 3 2 ~ 3 ~ :  Central air conditioners circulate cool air through a 
system of supply and return ducts. Supply ducts and registers (Le. openings in the walls, floors, 
or ceilings covered by g d s )  carry cooled air from the air conditioner to the home. This cooled 
air becomes warmer as it circulates though the home; then it flows back to the central air 
conditioner through return ducts and registers. 

Central air conditioners are rated according to their seasonal energy efficiency ratio (SEER). 
SEER indicates the relative amount of energy need to provide a specific cooling output. New 
residential central air conditioner standards went into effect in January 2006. Central air 
conditioners manufactured after January 2006 must achieve a SEER of 13 or higher. For this 
analysis, the baseline replacement model has a SEER of 13 for all replace-on-burnout scenarios. 
The baseline for the early retirement analysis assumes existing homes currently have an average 
SEER 10 unit. The high efficiency central air conditioner has a SEER of 1.5. High efficiency 
central air conditioners were eligible for installation in all homes with central air conditioning. 

(4) High l3fliiiwp EIcdIC I-Teaf 1)r/ybi34,35: Electric heat pumps operate by transferring heat from 
one place to another. In the heating mode, a heat pump extracts heat from outside a residence 
and delivers it to the house. Like a furnace, most heat pumps work with forced warm-air 
deliveiy systems. Heat pumps can also be operated to cool a house during summer months. In 
the cooling mode, the cycle is reversed and heat is taken from the house and transferred to the 
outside air. Because heat pumps rely on the outside air as the heat source in the wintertime, they 
are much more common in warmer climates. Heat pumps are rated for both heating and 
cooling -- both in terms of capacity and efficiency. 

Heating efficiency is indicated by the heating season performance factor (f-BPF). Cooling 
efficiency is indicated by the seasonal energy efficiency rating (SEER). Both indicate the relative 
amoiint of energy needed to provide a specific heating or cooling output. New residential heat 
pump standards went into effect in Januaty 2006. Heat pumps manufactured after January 2006 
must achieve a IiSPF of 7.7 and a SEER of 13 or higher. For this analysis, the baseline 
replacement model has a HSPF of 7.7 and a SEER of 13 (replace-on-burnout) or a HSPF of 6.8 
and n SEER of 10 (early retirement). The high efficiency heat pump has a HSPF of 8.5 and a 
SEER of 15. 

(5) Gtaitiid Some [-led Pru~pr3G: Ground Source heat pumps, or geothermal heat pumps, use the 
earth or groundwater as a heat source, instead of the outside air. Stable underground 
temperature allow geothennal systems to be rated for heating efficiency and cooling efficiency. 

32 Consumer Guide to Home Energy Savings’ 8th ed. ACEEE. 2003. 
33 Central Air Conditioners and Heat Pumps Energy Conservation Standards. Federal Register. Volume 6:, No. 
14. January 22,2001. Pg. 31 
34 Consumer Guide to Home Energy Savings’ 8th ed. ACEEE. 2003. 
35 Central Air Conditioners and Heat Pumps Energy Conservation Standards. Federal Register Volume 6:, 
No. 14. January 22,2001. Pg. 31 
36 “Consumer Guide to Home Energy Savings’ 8th ed. ACEEE. 200.3. 



Geothermal heat pumps may be 2545% more efficient than air-source heat pumps, but are 
more expensive and difficult to histall. Most geothermal systems include “IOOPS” that are buried 
in the ground in shallow trenches or in vertical boreholes. As an alternative, other systenis may 
draw in groundwater and pass it through a heat exchanger instead of refrigerant before returning 
the water to the aquifer. Geothermal systems may also include ‘desuperheaters’ which recover 
discharged heat to provide domestic hot water at little to no cost. 

Geothermal systems currently are eligible for a federal person tax credit up to 30% of the 
installation costs. These credits are available through December 2016. 

(6) Did-l%dl4e(~/ l’iqb: A dual-fuel heat pump is an electric heat pump and a gas furnace all in 
one. When temperatures are above freezing, a heat pump is an efficient way to heat the home. In 
instances when the temperature drops below Freezing, a gas furnace is able to provide heat more 
economically. ”hen the outside temperature falls below 3S degrees, the heat pump automatically 
switches to supplemental gas heat for better efficiency. TlZis analysis considered the benefits of 
installing a dual he1 heat pump in place of either a standard electric heat pump or a central 
AC/Electric Furnace udt.  

(7) Electrii F~~rii~ice Rqblcrr.emeirt i ~ f h  Ab S0iin.e /--red Pimp (SF)37: Heat Pumps are considered to be 
more energy efficient than hnaces.  As a result, this measure examines the possible energy 
savings derived from replacing an existing central AC/Electric Furnace ot a central AC /Electric 
Furnace that has reached the end of its usehl life with a new energy efficient air-source heat 
pump. The heat pump has a I-ISPF of 8.5 and a SEER of 15. 

7. OTHER 
Three residential energy efficiency measures are covered in this section: In Home Energy 
Displays, Pre-Pay Metering, and Pool pumps (single family only). Complete assumptions and 
sources for the measures can be found at the end of Appendix B. 

(1)Iii H o m e  E i q y  Dipl(~~.@: In-home energy displays provide real-time feedback to occupants on 
whole-honse electricity consumption. Displays collect demand data from the meter and display 
instantaneous power usage and cumulative energy usage over selected time periods. Providing 
instantaneous feedback on household electrical demand has shown the promise to reduce energy 
consumption in households by 5-15% through behavioral changes. Although studies have 
shown reduced consumption, the persistence of these savings remains relatively unknown. For 
this analysis, savings were assumed to persist for a period of three years. 

(2)Prc-Pq Adeteiiig39: Prepaid meters require consumers to purchase power in advance. In home 
display indicates how much money is on the account, how many ldlowatts the household 
consumed in the last hour, day, and month, how much that power costs in dollar and cents, and 
when, approximately, the account will need to be replenished. 

While pre-paid metering is not an applicable measure for all consumers, pre-paid metering has 
proven effective for credit-clidenged consumers. The plan eliminates the need for a security 
deposit and late fees, and forces consumers to use only as much power as they afford. Utilities 

37 “Consumer Guide to Home Energy Savings’ 8th ed. ACEEE. 2003. 
38 Pilot Evaluation of Energy Savings from Residential Energy Demand Feedback Devices. Florida Solar 
Energy Center. Janaury 2008. 
39 Prepaid Meters: Pay-as-you-use consumption. Consumer Reports. 



currently offering pre-pay as an option to consumers has also shown the benefit of decreased 
consumption by users. One utility, Salt River Project, reports pre-pay consumers used an average 
of 12.8% less electricity annually than regular consumers. 

Similar to in-home energy displays, reduced consumption is a result of behavior change and the 
persistence of savings is relative unknown. This analysis assumed savings for a period of 3 years. 

(3)1%ol I 'm@\ (SF)40: Residential pool pumps are used to circulate and fdter swimming pool 
water. While large, single speed pool pumps fdter pools quicldy, they use substantially more 
energy than a mdti-speed pool pump. Two-speed operation saves energy while still fdtering the 
same amount of pool water because the pumps operate more efficiently at lower water flow 
rates. High speed operation is only required intermittently. 

8. MTJLTI-FAMILY ENERGY EFFICIENT RETROFIT PACKAGE 
One residential energy efficiency measures are covered in this section: Multi-Family Energy 
Efficiency IGt (Tier 1). Complete assumptions and sources for the measures can be found a t  the 
end of Appendix B. 

(I)i\!lid/i-Fmii"" Eiie/;gy .Eficietty Kif (Tiel- I): Multi-family homes make a relatively small part 
of the Rig Rivers service territory, at approximately 2% of all residential units. In 
addition, the likelihood of shared walls and the possibility of inhabitants merely 
renting the property can create some additional obstacles for installing and investing 
in energy efficient measures. For this analysis, GDS considered installing a relatively 
inexpensive package of energy efficient retrofit measures for the multi-family 
population. This package consisted o f  S CFL bulbs, a low flow showerhead, and 
basic air sealing measures (Le. caulking). Total savings are estimated at  a 
conservative 4% of total annual consumption. 

9. NEW HOMES CONSTRUCTION 
Two residential energy efficiency programs are covered in this section: Energy Efficient New 
Homes Construction (Tier 1: 15% more efficient) and Energy Efficient New Homes 
Construction (Tier 2 35% more efficient). Tier 2 new construction homes are limited to single- 
family residences. Complete assumptions and sources for the measures can be found at the end 
of Appendix B. 

( I )  Eiietgr l3flkietif N e w  I-rotmJ Cottdinh'lioii (15% more @~ieiif)41: In  this analysis, new homes are 
designed to he built to Energy Star@ standards: at least 15 percent more energy efficient 
tlian those built to the 2006 International Residential Code (IRC). 

Builders would receive an incentive for constructing new homes designed to Energy Star@ 
standards: at least 15 percent more energy efficient than those built to the 2006 International 
Residential Code (IRC). Energy Star@ Homes also incorporate other energy savings features that 
typically make them 2&30°/o more efficient than standard homes. The IJS Environmental 
Protection Agency reports that 165 home builders have partnered with EPA to construct more 

40 L.eading the Way: Continued Opportunities for New State Appliance fk Equipment Efficiency Standards. 
ACEEE Report # ASAP-G/ACEEE-A062. March 2006. 
$1 About Energy Star New Homes. (www.energystar.gov) 



than 1,290 Energy Star@ qualified homes in die state of Kentucky in 2010 to date. Nationwide, 
just over 1.1 d o n  homes have earned the Energy Star@ rating to date. 

Energy savings are based on heating, cooling, and hot water energy use and are typically achieved 
through a combination of the following: high performance windows, controlled air infiltration, 
upgraded hearing and air conditioning systems, tight duct systems, high efficiency water heating 
equipment, and high efficiency building envelope standards. Energy Star@ Homes also 
encourage the use of energy-efficient lighting and appliances. These features contribute to 
improved home quality and homeowner comfort, and to lower energy demand and reduced air 
pollution. 

Both single-family and manufactured homes can be built to Tier 1 (15% more efficient than 
code) standards. 

(2) ,!%erg11 @%zkiif l ~ c i u  filoou?c.f ~ o t i s h m f h  (35% inore @ueiif): similar to a Tier 1 home, 
homeowners would receive an incentive for purchasing new homes designed to exceed Energy 
Star@ standards: at least 35 percent more energy efficient than those built to the 200G 
International Residential Code. Tier 2 construction is lirrited to single family homes. 
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DESCRIPTIONS OF COMMERCIAL/INDUSTRIAL ENERGY EFFICIENCY 
MEASURES 

This technical appendix describes a broad range of commercial and industrial sector energy 
efficiency measures and programs where GDS has assessed the technical and achievable 
potential for electric energy savings for Big Rivers. 

I. HEATING AND AIR CONDITIONING 
The following sections describe the energy efficiency measures included in the commercial 
sector analysis that fall into the categories of, space heating and space cooling. 

( I )  High Lifidcfig~ 1-fecit I ’ q b ‘ :  E1ectt.k heat pumps operate by transferring heat from one 
place to another. In the heating mode, a heat pump extracts heat from outside a structure 
and delivers it to the building. Like a furnace, most heat pumps work with forced warm-air 
delivery systems. Heat pumps can also be operated to cool a building during summer 
months. In the cooling mode, the cycle is reversed and heat is taken from the building and 
transferred to the outside air. Because heat pumps rely on the outside air as the heat source 
in the wintertime, they are much more common in warmer climates. Heat p ~ m p s  are rated 
for both heating and cooling - both in terms of capacity and efficiency. 

This analysis assumes that a single or poly-phase packaged or split system unitary heat pump 
meeting CEE Tier I1 efficiency criteria replaces a heat pump meeting CEE Tier I efficiency 
criteria. High efficiency and baseline levels reflect weighted averages by size and type of 
units. 

(2) I’nikrg~l Terwitd [Itof Pimps nnd A i r  Cotiditiotiifg The efficient design of the PSC motor 
and airflow pattern help to reduce the energy consumption of the fan. Packaged terminal 
heat pumps tend to be more efficient than electric heat only. In fact, operating savings may 
result in a payback of less than one year. During heating operation, refrigerant in the heat 
pump runs in the reverse direction of the cooling operation. The outside air is cooled, 
thereby giving up heat to the refrigerant in the heat pump. This heat is then pumped back 
inside, resulting in up to three Btu’s of heat for every Btu of energy consumed. During 
cooling operation, heat is removed from the building as the air is cooled. This heat proceeds 
through the compression cycle and is ultimately rejected to the outside air. 

(3) Ccti~r$goI Chilfw‘*’: Water chillers come in many different types (centrifugal, rotary, 
screw, scroll, reciprocating, and gas absorption) and typically reject waste heat either through 
air-cooled or water-cooled condensers. Centrifiigal chillers are used in building types which 
normally use water-based cooling systems and have cooling requirements greater than 200 
tons. Centrifugal chillers reject heat through a water cooled condenser or cooling tower. In 
general, efficiency levels for centrifugal chillers start at 0.80 kW/ton (for older units) and 
may go as high as 0.4 kW/ton. This measure involves installation of a high-efficiency chiller 
(0.51 kW per ton) versus a standard unit (0.58 kW per ton). 

- 
Nexant, 2005. NYSERDA Deemed Savings Measure Database. Prepared for WSERDA 

Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For 
’ California Statewide Commercial Sectar Energy Efficiency Potential Study, July, 2002. 

Frontier Associates, LLC, March, 2007. 



When a water-cooled chiller is replacing an air-cooled chiller, the additional auxiliary 
elecuical loads for the condenser water pump and the cooling tower fan has to be 
considered, therefore a penalty factor of 0.109 1cW needs to be used as the adjustment 
downward to account: for the peak demand and energy savings. 

(4) DX PoLknyyd s_l,rtw, EER=lO.9, 10 torrs; Tier 2, <20 Toris; Tier 2, ,20 Tom-“: A single- 
package DX A/C unit consists of a single package (or cabinet housing) containing a 
condensing unit, a compressor, and an indoor fanlcoil. 

An additional benefit of package units is that there is no need for field-installed refrigerant 
piping, thus minimizing labor costs and the possibility of contaminating the system with dirt, 
metal, oxides or non-condensing gases. This measure involves installation of a TIER 2 high 
efficiency unit (EiER=10.9) versus a standard unit (EER=10.3). 

2. WATER HEATING 
Standad electric water heaters use resistance heating elements to transfer heat to a reservoir in a 
storage tank system or instantaneously as the water passes through die heater in a point-of-use 
or on-demand water heater system. Thermal efficiency is relatively constant for electric 
resistance water heaters, with slight efficiency improvements avdable through improved 
insulation to minimize standby losses. Significant efficiency savings may be achieved through the 
installation of heat pump water heaters that capture heat from the air and transfer it to die water 
in the tank. 

(1) 1h-R.cnie Sp,zyei; Loiv F h ,  ~ o ~ 7 ~ t / , o ~ i c r / - / i ~ ~ ~ ~ j o ~ i ~  j: Fre-rinse sprayers are an essential 
component of kitchen operations-they are used to get the leftover food and grease off dishes, 
pots and pans before they go into a dishwasher. Wile conventional sprayers use between 2.5 
and 4 gallons ofwater per minute (gpm), the low-flow sprayers use kom 1.6 to 2.65 gallons per 
minute, according to the Energy Ideas Clearinghouse of the Washington State XJniversity 
Extension Energy Program in Olympia, Wash. Hot water is used in the sprayers and so low-flow 
spray valves lead to reduced water heating bills. 

(2) W%/a l-Ieorei. BfurzkcP: Water heater jackets are designed to wrap around an existing water 
heater tank to improve insulation, prevent heat loss, and save energy. Installing an insulating 
blanket can reduce water heating energy use by 3-9%. 

(3’) ON Dcmiuno”: Demand (tanldess or instantaneous) water heaters provide hot water only as it is 
needed. Demand water heaters heat water directly without the use of a storage tank. Therefore, 
they avoid the standby heat losses associated with storage water heaters. Typically, demand water 
heaters provide hot water a t  a rate of 2-5 gallons (7.6-15.2 liters) per minute. 

(4) f-fkh l.$i~ieiqi Stotzgc Taiik“: In a high efficiency storage tank, Water is kept hot and ready for 
use at all times in insulated storage tanks with capadties ranging from 20 to 80 gallons. Many 

California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002. 
5“PreRinseSprayers.”h~p://www.focusonenergy.com/fi1es/document~management~system/businessqrogr 
ams/prerinsesprayers-technicalsheet.pdf 
6 Consumer Guide to Home Energy Savings, 8‘11 ed ACEEE. Washington D.C. 2003. ’ “Demand (tanlcless or instantaneous) Water Heaters.” www.energysavers.gov/your-home/water-heating 
* “High Efficiency Water Heaters.” www.energystar.gov/~a/new~h~mes/features/WaterHtrs~062906.pdf 



fuel options are available, including electricity, natural gas, oil, and propane. One drawback of 
these units is the energy used to keep the water hot at all times, otherwise known as “standby 
losses.” 

3. LIGHTING 
C O ~ O ~ S ’ :  There are several varieties of automatic lighting controls, including w d  or ceiling 
mounted occupancy sensors, integral occupancy sensors (including bi-level controls), 
photocells, and time clocks. Demand and Energy savings were reviewed for lighting control 
measures to c o n f m  the appropriateness of current values. 

(1) ~iwpnii ty  Seii.rors - iim//: ~ ~ i % g  HID; bi-/eid cwtmA“’ :  Occupancy sensors (infrared or 
ultrasonic motion detection devices) turn lights on upon entry of a person into a room, and 
then turn the lights of€ from ‘h minute to 20 minutes after they have left. Occupancy sensors 
in commercial buildings require proper installation and calibration. Their savings depend on 
the mounting type, but typical energy savings for these controls are 20% over lights not 
equipped with occupancy sensors. 

Fixtures”: A variety of high efficiency fixtures, ballasts and lamps exist in the market today, 
producing the same amount of lumens, while consuming less electricity. Deemed lighting 
savings are mature components of utility sponsored DSM offerings around the country. The 
operating hours and demand factors for the different building types listed in this report are 
based on an in-depth research on a wide array of information available in the market. 

(2) Sipcr 7‘8 F k t m  - f i o m  34\47 T12; Ji-oru rtiiiiihrd T8’?: “High-Performance” or “Super” T8 
lamp/bdast systems have higher lumens per watt than standard T8 systems. This results in 
lamp/bdast systems that produce equal or greater light than standard T8 systems, while 
using fewer watts. When used in a high-bay application, high-performance T8 fixtures can 
provide equal light to HID High-Bay fixtures, while using fewer watts. 

(3) T.5 FhorcJiwit I-/&h-Bql Fixtm.r; Tro/fir/ Vrcp;  I i i i h t i i d  Sir$; Iiidind I: A TS high-bay 
fucture has a fixture efficiency of over 91%, while a metal-halide furture has a fixture 
efficiency of approximately 70%. By using a more efficient fixture, a space can be lit with 
fewer watts or fixtures. Typically, a 4-lamp F54TSHO system using 240 watts will provide as 
much light on a target surface as a standard 400 watt metal-halide fixture using 4.55 watts. 

(4) CH-, Fixtrirt; CFL Scrw-hi“: An existing incandescent lamp is replaced with a lower 
wattage compact fluorescent lamp in either a hardwired fixture or screw-in fixture. CFLs 
have become an icon of energy efficiency and are commonly used as simple substitutes for 
incandescent lamps due to their significantly longer life and better energy efficiency. CFL,‘s 
use approximately ‘/4 of the electricity as compared to a similar incandescent lamp and CFL’s 

Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures, For 
-_. .- 

Frontier Associates, LLC, March, 2007. 
l o  California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002. 
” Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For 
Frontier Associates, LLC, March, 2007. 

Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41 
l 3  Ibid. 
I4 Efficiency Vermont Technical Reference IJser Manual (TRM) No. 2006-41 



last between 8 and 10 times longer than a typical incandescent lamp. Dimmable CFL lamps 
are available. Much of the original concern over the performance of CFL's has been 
addressed through instant-start lamps (no flicker) and the use of electronic ballasts that 
function at much higher frequencies than their magnetic counterparts (no noticeable strobe 
effect) 
(5) LED Esi/ Sip'': Exit sign illuminated with light emitting diodes (LED). 

(G) Pidre J'fcirI M e k i /  l-J&'e'': Unlike incandescent lamps, which generate lighting by heating a 
filament, discharge lamps ionize a vapor to produce light. Metal halide high-intensity 
discharge ~H1D")lamps that provide an intense cone of light are widely used because they 
are about three times as efficient as incandescent lamps. Traditional probe-start metal halide 
lamps do not use an igniter and require three electrical contacts to ignite the gas and remain 
lit. Recently developed pulse-start metal halide l m p s  use only two contacts and use an 
igniter located inside the ballast pod. Pulse-start lamps offer several benefits: higher light 
output per unit of electric power, higher light output as lamps age, longer lamp life, more 
stable color rendering as lamps age, and quicker startup - pulse-start lamps can reach f d  
brightness in two to four minutes instead the five to ten minutes needed by probe-start 
lamps. 

4. COOKHNG 
The cooldng end-use measures used in this study were taken from the Arkansas .Food Seruice 
Deemed  saving^ manual. 17 Although the manual only refers to gas-fired food service equipment 
replacing existing gas equipment, the deemed savings include interactive electricity savings 
associated with each technology. All of the potential savings associated with coolring measures in 
this study result from the interactive electricity savings listed in the manual. 

(1) E/EI;SI' Jhir 0 ~ e i i . i  I*Y: Commercial convection ovens are the most widely used appliances in the 
foodservice industry. These are the workhorses of the commercial kitchen, with a wide variety of 
uses from baking and roasting to warming and reheating. In adrlition to traditional uses, 
convection ovens are used for nearly all types of food preparation, including foods typically 
prepared using other types of appliances (e.g., griddles, flyers, etc.). Commercial ovens that have 
earned the ENERGY STAR are about 20 percent more energy efficient than standard models. 

(2) Eiieip .S /w Griddeer I?- ENERGY STAR qualified griddles include thermostatically controlled, 
gas and electric, single- and double-sided models. It must also be 10 percent more energy 
efficient than standard models. 

(3) E/7et;gl/ Srur SteCr/l/ed": Steam cookers, also known as "compaxtment steamers", that have 
earned the ENERGY STAR are up to 50 percent more energy efficient than standard models. 
ENERGY STAR qualified steam cookers include both electric and gas models. Steam cookers 
that earn the ENERGY STAR must meet a minimum coolung efficiency" of 50 percent 

l 5  Ibid. 
l6 Definition provided by Natural Resources Canada. www.nrcan.gc.ca 
I '  Frontier Associates, LLC, 2007. Food Service Deemed Savings, Efficiency and Installation Standards for 
Arkansas Statewide Quick Start Programs. April 2007. 
I *www .energystar.gov 
IgIbid. 
2o Ibid. 

http://energystar.gov


(electric) and 78 percent @s) while also meeting maximum idle energy rates. Idle energy rates 
are given for 3-, 4-, 5, and &pan sizes. Energy efficient steam cookers that have earned the 
ENERGY STAR offer shorter coolc times, higher production rates, and reduced heat loss due to 
better insulation and more efficient steam delivery system. 

(4) Etietg S/m.F(yei I": Fryers that have earned the ENERGY STAR are up to 30 percent more 
energy efficient than standmd models. ENERGY STAR qualified fryers include both gas and 
electric open deep-fat models. Flyers that earn the ENERGY STAR must meet a minimum 
coolchg efficiency of 50 percent (gas) and 80 percent (electric) while also meeting a maximum 
idle energy rate of 9,000 Btu/hr (gas) and 1,000 watts (electric). Energy efficient flyers that have 
earned the ENERGY STAR offer shorter cook d m e s  and higher production rates through 
advanced burner and heat exchanger designs. Fiy pot insulation reduces standby losses resulting 
in a lower idle energy rate. 

(r) t i i i e ip  Siur l-fo/ Food I-lofdiig C;;rbiiwV:: Hot food holding cabinets that have earned the 
ENERGY STAR are 6.5 percent more energy efficient than standard models. Hot food holding 
cabinet models that earn the ENERGY STAR must meet a maximum idle energy rate of 40 
watts/ft3. This means that ENERGY STAR qualified hot food holding cabinets are more 
efficient at maintaining food temperature while using less energy. Models that meet this 
requirement incorporate better insulation, reducing heat loss, and may also oEfer additional 
energy saving devices such as magnetic door gaskets, auto-door closures, or dutch doors. The 
insulation of the cabinet also offers better temperature uniformity within the cabinet from top to 
bottom. 

5. REFRIGERATION 
Commercial refrigerators and freezers are commonly found in restaurants and other food service 
industries. Reach in, solid door refrigerators and freezers are significantly more efficient than 
regular reErigerators and freezers due to better insulation and higher efficiency components. 
There are recognized high-efficiency designations, Tier 1 or Tier 2, for these types of 
refrigerators and freezers, which relate the volume of rhe appliance to its daily energy 
consumption. Tier 1 corresponds to Energy Star minimum efficiency levels while Tier 2 is the 
minimum efficiency level set by the Consortium for Energy Efficiency (CEE). Tier 2 
refrigerators and freezers are 40% and 30% more efficient than Tier 1 refrigerators and freezers 
respectively. The three most common size refrigerators and freezers, one, two and three door, at 
botli Tier 1 and Tier 2 levels, were analyzed for this report.23 

( I )  H&h I3fficieitg l?$ip- i i toi~~J:  The measure described here is a high-efficiency packaged 
commercial reach-in refrigerator with solid doors, typically used by foodservice establishments. 
This includes one, two and three solid door reach-in, roll-inltluough and pass-through 
commercial refrigerators. Beverage merchandisers - a special type of reach-in refrigerator with 
glass doors - are not included in this characterization. A high efficiency reach-in refrigerator can 
fall into one of two tiers: Tier 1 - those meeting the ENERGY STAR specifications, or Tier 2 - 
those meeting ENERGY STAR plus 40% more efficient. 

--I." 

'' Ibid 
22 Ibid 
23 Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For 
Frontier Associates, LLC, March, 2007. 
24 Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41 



(2') High l3~imig Free;ei:i? The measure described here is a high-efficiency packaged 
commercial reach-in freezer with solid doors, typically used by foodservice establishments. This 
includes one, two and three solid door reach-in, roll-in/through and pass-through commercial 
freezers. A high efficiency reach-in freezer can fall into one of two tiers: Tier 1 - those meeting 
the ENERGY STAR specifications, or Tier 2 - those meeting ENERGY STAR plus 40% more 
efficient. 

(3) N&& Coz~en-bi l?q%jp/or m d  Freeyer Diphy Cmr? Installing f h  or blanket type night 
covers on display cases can sipficantly reduce the infiltration of warm ambient air into the 
rehigerated space. Th is  reduction in display case loads in turn reduces the electric use of the 
central plant, including compressors and condensers, thus saving energy. The target market for 
this measure is small, independently owned groceiy stores and other stores that are typically 
closed at night and restock their shelves during the day. The target cases are vertical displays, 
with a single- or double-air curtain, and tub (coffin) type cases. [CA pg A-203. 

(4) L'erider iMi'iti-27: The Vending Miser is an energy control device for refrigerated vending 
machines. IJsing an occupancy sensor, during times of inactivity the Vending Miser turns off the 
machine's lights and duty cycles the compressor based on the ambient air temperature. The 
Vending Miser is applicable for conditioned indoor installations. The Baseline is a soft-&ink 
vending machine without a Vending Mker device (typical usage of 3555 l&Vh). 

(5) Dei72wd L7&a~ CoriIroLP: Defrost of evaporiltor coils in freezer displays is normally 
completed on a timed basis, but this is wasteful, as the time interval is designed to remove ice 
axound the coil under worst case humidity levels. Demand defrost sensor and control systems 
are designed to optimize coil defrost. Demand defrost controls can work in conjunction with 
both electric heat defrost and hot gas defkost systems. Unfortunately, at the time, industry 
experts suggest that this technology is scill in an early stage of design and not yet ready for the 
market. However, in the near future this technology should be viewed as a substantial 
opportunity for energy savings. 

(6) Hm~idi.r/d C O I J ~ L I ~ ~ :  A humidistat control is a control device to turn refrigeration display 
case anti-sweat heaters off when ambient relative liumidity is low enough that sweating will not 
occur. Anti-sweat heaters evaporate moisture by heating the door r d s ,  case frame and glass of 
display cases. Savings result from reducing the operating hours of the and-sweat heaters, which 
without a humidistat control gerierally run continuously. There are various p e s  of control 
strategies including cycling on a fixed schedule. 

(7) I?&h Ei[fi&iy hnrr aiid Corqbiu ior i\/lororJ jo: Packaged refrigeration equipment is estimated to 
account for more than half of the electricity used by refrigeration systems in the commercial 
sector. In the US., the ENERGY STAR-labeled commercial refrigerators and freezers are 
generally at least 25% more efficient than some products in the  market. However, the existing 

'' Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41 
2G California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002. 
27 Efficiency Vermont Technical Reference Ilser Manual (TRM) No. 2006-41 
28 California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002. 
29 Ihid. _ _  
30 Efficient Fan Motor Options for Commercial Refrigeration, Emerging Technologies & Practices, 
ACEEE, 2004 
http:llwww.aceee.orgIpubsla042-r3 .pd~search=%22fan%20motors%20meaure%20description%22 

http:llwww.aceee.orgIpubsla042-r3


stock of packaged refrigeration equipment is considered very inefficient due to the focus by 
most purchasers on frrst cost and the lack of effort from manufacturers to differentiate 
equipment on the basis of energy efficiency. 

Fans and fan motors used in the condensers and evaporators account for 20% of the annual 
energy use and operate at  overall efficiencies as low as 7 to 15%. These low efficiencies are due 
to both inefficient fans and low cost shaded pole (SI?) motors with low efficiencies. New axial 
fan designs enable improved fan performance and advanced electric motors such as bmshless 
DC or electronically commutated motors (ECM) offer motor performance solutions. 

It appears that the majority of currently installed evaporator and condenser fan-motor sets can 
be replaced with advanced units that can achieve energy savings as high as 70% of the fan-motor 
energy. The input fan power of an evaporator and condenser in a typical 48 ft3 two-door reach- 
in commercial refrigerator can be reduced from 70W (3SW per component) to 20W (1OW per 
component) with use of the energy-efficient fans and motors. Incremental costs range from a 
low of approximately $20 for a better fan with a bmshless DC motor to $50 for an ECM motor. 
The total incremental cost for a commercial fridge would be in the range of $40 to $100. 

(8) Cni7pre.i 101 T/’SD RdrQfiP: A variable speed compressor is a screw or reciprocating 
compressor whose current is modulated by a frequency inverter. A controller senses the 
compressor suction pressure and modulates the current and therefore the motor speed in 
response to changes in this pressure. When low load conditions exist, the current to the 
compressor motor is decreased, decreasing the compressor work done on the refiigerant. 

(9) lVd,,-iii Cooler-/ I-’uee~ti Coi~liah uiid E~viioiiiqcr-~ 32: Economizers save energy in walk-in coolers 
by bringing in outside air when it is sufficiently cool, rather than operating tlie compressor. High 
efficiency is a walk-in refrigeration system with an outside air economizer. 

(10) ILV ildnhiiie, E17eq-y Sfrrt; St!/-Coirlcriiicdj3: Ice makers are also classified as batch or continuous 
in operation. Batch models tend to produce ice that is purer than its source water, because the 
freezing process separates out the impurities. In continuous units, chemicals tend to remix in an 
ice/water combination. Controls for batch ice makers are more complicated-they must end the 
freezing process at the proper time to start a thawing cycle, and resume the freezing process after 
the ice has been harvested. 

(1 1) Zeia Eiiergii Doan mid 7;lzrmP‘: doors/frames are highly insulated, with either double- or 
triple-pane units and low-E glass coatings or low-conductivity filler gas (e.g., argon). They are 
also doors and frames that are completely free of electric resistance heating (i.e., no heaters in 
door frames). 

(12) Comuerzinl l i~jk&em~ion 7itiie iJp: Operational maintenance of commercial refrigeration unit 
that includes cleaning of dirty coils, re-lubricating refrigeration lines, and making sure 
connections to the unit are not faulty. The tune up extends the elascity and the durability of the 
refrigeration unit. 

3 1  California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002. 
32 Efficiency Vermont Technical Reference IJser Manual (TRM) No. 2006-41 
33 “Ice Makers.” http://www.mge.comlbusiness/saving/BEA 

“2009 Rebate Application: Commercial Rekigeration Equipment.”, Efficiency Vermont 

http://www.mge.comlbusiness/saving/BEA


(13) .?hm~ed ~~c/~.lj,~c“c’lio,l ~-t&”hJlO/O@t.! h i  ~ O I I / ~ O / / C P ’ ~ :  the Advanced Refrigeration Technologies 
(ART) Fan Controller can reduce the costs of using these refrigeration units up to 50%. The 
ART Evaporator Fan Controller is inexpensive and easy to install. It regulates the speed of the 
evaporator fan motors to meet the need of each phase of the refrigeration cycle. Just as energy is 
saved by turning off the lights in an unoccupied room, this controller saves energy by running 
the fans only as fast as the refrigerator needs at the time. 

(14) LED Core jdghti/@~: Higher energy efficiency and better performance at low temperatures 
allows LED case lighting to use up to 50 percent less energy than fluorescent systems. 
Additionally, LED systems emit less heat, which means the refrigeration compressor does not 
have to work as hard to remove heat as with fluorescent systems. LED furtures efficiently direct 
the light where it is tculy needed, eliminating wasteful light that spills out onto the floor. LEDs 
are also able to illuminate shelves in a more uniform manner. LED lighting contains no mercury. 
Also, its reduced energy consumption will rtid in preventing unnecessaiy green house gas 
emissions associated with energy production. 

6. OFFICE EQUIPMENT 
(I) l%g ,Temor?‘: Plug load occupancy sensors are devices that control low wattage devices 
(< 2 50 watts) using an occupancy sensor. Common applications are computer monitors, desk 
lamps, printers, and other desktop equipment. Two size tiers were analyzed based on 
available products in the marlet: 50 and lS0 watt. 

7. MOTORS (VENTILATION ANI) NON-VENTIISI3CIQ“J) 
(I) Mo/o~-J T~irr-icll?/c Frequciyy Drivsr 3,y: Installation of Variable Speed Dirives (VSDs) will ensure 
that pumps are performing at maximum efficiency at partial-load conditions. The power required 
to operate il pump motor is proportional to the cube of the operating speed. For example, in a 
pump system with a VSD, a load reduction that results in a 10-percent reduction in motor speed 
reduces energy consumption by 27 percent [0.9 x 3 = 0.271. 

(2) iVJ3iM4 ~hwiiri??~ l3Jkzcii~)i 1\4o~oi:r3‘): NEMA motors (National Electrical Manufacturers 
Association) for the North American market distinguish themselves as a result of their new 
design - and especially as a result of their efficiency. NEMA motors are suitable in all types of 
industries, in sectors such as the automobile, textile, printing, chemical branches as well as in 
cross-industry applications - for example in conveyor technology. The HVAC sector (Heating, 
Ventilating & Air Conditioning), which requires extremely light motors are typical applications 
for ow so-called General Purpose motors - either with gray cast iron or aluminum frames. 
Severe duty motors in a Full gray cast iron design are suitable for use in tough ambient conditions 
- For instance in the pulp and paper industry. The Severe Duty SDlOO IEEE 841 motor version 
even exceeds the stringent IEEE 841 Standards applicable in the crude oil and chemical 
industries. 

_I__- 

” “Inventions and Innovation: EVAPORATOR FAN CONTROLLER FOR 
MEDIUM-TEMPERATURE WALIC-RV REFIUOERATORS.” http://www.e3energy.orglschrum.pdf 
3G “LED Refrigerated Case Lighting Display.” http://www.pge.com/mybusiness 
37 Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For 
Frontier Associates, LLC, March, 2007. ’* http://www.energystar.gov/ia/business/BUM_heat_cool.pdf 
j 9  “Motors acc. to NEMA.” http://www.automation.siemens.com/mcms/large-drives/en/motors/low- 
voItage-motors/nema-motars/Pages/nema-motors.aspx 

http://www.e3energy.orglschrum.pdf
http://www.pge.com/mybusiness
http://www.energystar.gov/ia/business/BUM_heat_cool.pdf
http://www.automation.siemens.com/mcms/large-drives/en/motors/low


8. COMPRESSED AIR 
( I )  Co7qi11m.red 4irIhikr“t Leaks are a significant source of wasted energy in a compressed air 
system, often wasting as much as 2040% of the compressor’s output. Compressed air leaks can 
also contribute to problems with system operations, hcluding fluctuating system pressure, which 
can cause & tools and other &-operated equipment to hnction less efficiently, possibly 
affecting production, excess compressor capacity, resulting in higher than necessary costs, and 
decreased service life and increased maintenance of supply equipment (including the compressor 
package) due to unnecessary cycling and increased run time. 

(2) Eigiiicemi No&+’: Engineered Nozzles reduce air consumption and noise levels; ordinary 
nozzles cannot compete. Engineered Nozzles maintain safety features and can qualify for an 
energy savings rebate from a local utility; ordinary nozzles fall short. Open blow off or 
homemade blow off applications typically violate OSHA safety standards; Engineered Nozzles 
do not. 

40 “Energy Tips: Minimize Compressed Air Leaks.” 
www.energystar.gov/ia/business/indust~/compressed~air3 .pdf 
4’ “Engineered vs. Ordinary.” http://w~.docstoc.com/d0~~142121280/Engineered-Vs-Ordinary-Air- 
Nozzles 
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TECHNICAL, ECONOMIC, AND ACHIEVABLE POTENTLAL 



Ligh tin9 

5,403,366 .- 18,011,221 -- Compact Fluorescent 18,011,22 1 __ 
LED Exit Sign 1,750,371 1,750,371 525,111 

27,176,243 8,152,873 Standard T8 (vs T12) 4ft 
High Performance T8 (vs T12) 4ft 16,239,722 16,239,722 4,871,917 

__I 

--.. 27,176,243 -. 

4,062,331 --- 13,541,104 13,541,104 
149,077,520 149,077,520 44,723,256 

High Performance TBHO (vs T12) 8ft , - 
Occupancy Sensor (under SOOW) -~ 

Pulse Start Metal Halide 1OOW - 300W 4,000,005 4,000,005 1,200,002 
1,542,181 -..- Occupancy Sensor (over 500vv) 5,140,604 5,140,604 

2,930,407 9,768,023 9,768,023 Pulse Start Metal Halide > 300W 
7,132,103 High performance T5 (replacing T8) 23,773,676 23,773,676 

CFL Hard Wired Fixture 19,435,666 19,435,666 5,830,700 
CFL High Wattage 31-115 21,898,050 2 1,898,O 50 6,569,415 

18,348,229 18,348,229 5,504,469 CFL High Wattage 150-199 

Split AC [ lo  SEER, 7.7 HSPF to 14.5 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538 
Split AC (10 SEER, 7.7 HSPF to 15 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538 
Split AC [ l o  SEER, 7.7 HSPF to 16 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538 

1,001,794 1,001,794 300,538 Split AC [ lo  SEER, 7.7 HSPF to 14.5 SEER, 8 5  HSPF) 
Split AC (10 SEER, 7.7 HSPF to 15 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538 
Split AC (10 SEER, 7.7 HSPF to 16 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538 - 
DX Packaged System [EER=10.9) 11,367,726 11,367,726 3,410,318 - 

- __- --" 

- - 
--.-__.. 

I-- _--.- 

--l___l-- -. 
-- 
3-- 

-_I_---- --..__ --.- 
__ I-.-.--pp.-.. 

1,544,682 - 5,148,940 5,148,940 DX Packaged System (CEE,Tier 2) __ _ . _ . ~  
DX Packaged System [CEE Tier 2) 13,240,131 13.240,13 1 3,972,039 - 
Air Cooled Chiller I 

Air Cooled Chiller 
PTAC 
PTAC 2,461,854 2,461,854 738,556 

15,006,359 15,006,359 4,501,908 
4,501,908 15,006,359 15,006,359 

3,717,693 1,115,308 3,717,693 

-...---. 
-- -- ____..- 

I __- - 
~ 

3,700,198 1,110,059 
1,009,775 

--.____-.-- -_-- 3,700,198 
3,365,918 3,3659 18 

PTAC --..- 
_._- .--- PTAC ______---- 

209,412 PTHP 
PTHP 942,929 942,929 282,879 

1,281,485 1,281,485 384,445 PTHP 
1,110,047 

.._._-.- 698,039 698,039 __________.I--. 

,-,- ~ -_..--.-.-.. 
-- 

.-."-1 

1,110,047 333,014 - .~ PTHP . ~ l _ , . - ~  _-.-.--_. 
Veil tilation 

Motors 
Motors 2,259,232 2,259,232 

12,152,652 12,152,652 3,645,796 Motors 
Motors 10,779,048 10,779,048 3,233,714 

699,473 699,473 2 0 9,8 4 2 

677,770 
-- 

---- 
- 

..- 
Variable Frequency Drives 1,107,201 1,107,201 332,160 
Variable Frequency Drives 
Variable Frequency Drives 

.- 7,957,877 7,957,877 2,387,363 
18,227,308 18,22 7,308 5,468,192 

26,8 10,42 1 8,043,126 

-_1__- 

352.617 105.785 ___ 
-- 1,138,920 1,138,920 341,676 Motors 

6,126,375 6,126,375 1,837,912 Motors 
Motors 5,433,916 5,433,9 16 1,630,175 

--- - --- 
"..-,--.-- 

- -- 



Variable Frequency Drives 558,160 558,160 167,448 
1,203,514 4,011,712 4,011,712 Variable Frequency Drives 

9,188,721 9,188,721 2,756,616 Variable Frequency Drives 
Water Heating 16,805,244 16,603,044 4,980,913 

High Efficiency Storage (tank) 4,585,779 4,585,779 1,375,734 
Pre-Rinse Sprayer, Low flow, Commercial Application 5,482,897 5,482,897 1,644,869 

--- I ---.lll_____- I 

----*. 

- On Demand (tanltless) 202,200 0 0 

6,534,367 6,534,367 1,960,310 
Cooiring 1,985,921 1,373,989 412,197 

I__-- 

Tank Insulation - 
-- Electric Energy Star Fryers 108,974 0 0 

Electric Energy Star Steamers,3-6 pan __,__,_ 505,244 505,244 151,573 

260,624 Energy Star Hot Food Holding Cabinet 868,745 868,745 
Energy Star Convection Ovens 

--- 
410,749 0 0 -. .-- 

Energy Star Griddles, 92,209 0 0 
86,885,716 65,143,035 19,542,911 

- Glass Door Freezer, 45-49 cu Ft, Energy Star . ,, 1,028,659 1,028,659 308,598 
Glass Door Freezer, 50+ cu ft, Energy Star 1,028,659 1,028,659 308,598 -..- 

- Solid Door Freezer, <15-49 cu Ft, Energy Star 1,179,352 1,179,352 353,806 

353,806 Solid Door Freezer, 50+ cu Ft, Energy Star ,,,, 

Glass Door Refrigerator, <15 - 49 cu ft 2,396,124 2,396,124 718,837 
Glass Door Refrigerator, SO+ cu ft, Energy Star 2,396,124 2,396,124 718,837 

1,069,703 Solid Door Refrigerator, <15 cu ft, Energy Star 3,565,675 3,565,675 
Solid Door Refrigerator, SO+ cu ft, Energy Star 3,567,958 3,567,958 1,070,387 

------ 1,179,3 52 1,179,352 

-. ~ - . -  
~ ~ _ _ _ _ _ _ .  

.-- 0 -. Commercial Reh-igeration Tune-up, Medium Temp ,not self cor .., 1,544,218 , 0 
Commercial Refrigeration Tune-up, Low Temp, not se l l  contair 2,145,150 0 0 - _ _ ~  
Anti-sweat heater controls on freezers ~. 3,329,891 3,329,891 998,967 ___ 

3,204,912 - 10,683,041 Anti-sweat heater controls, on reFrigerators , -_ 
1,175,284 Vending Miser, Cold Beverage 3,917,612 3,917,612 

Brushless DC Motors for Freezers and coolers 6,845,723 6,845,723 2,053,717 

2,642,371 Humidity Door Heater Controls for freezers and coolers 

251,201 Refrigerated Case Covers 837,336 

0 

-- - 10,683,041 

-- 
-_ 

8,807,905 
837,336 

.- 8,807,905 

.-" --- 
- ---- Zero Energy Doors For freezers and coolers 1,459,315 0 

Evaporator Coil Defrost Control 7,573,846 0 0 
Evaporator Fan Motor Control For freezers and coolers 6,732,168 0 0 

Permanent Split Capacitor Motor ---I-. 

- 
13,975,831 13,975,831 4,192,749 

Ice Machine, Energy Star, SelF-Contained - 403,796 403,796 121,139 - 

8,993,047 0 0 
I-- 

Watt Sensors on Office Electronics 
~ 

8,840,622 8,840,622 2,652,187 
Compressed Air 2,426,762 1,601,090 480,327 

~ 

Watt Sensors on Office Electronics 

- 
FixAir Leaks 825,672 0 0 

800,902 800,902 240,270 
454,119 454,119 136,236 

103,821 

----- Fix Air Leaks 
Fix Air Leaks 
Engineered Nozzles for blow-off 346,069 346,069 

--- 
~. 

Technical Potential Economic Potential Achievable Potential 
584,773,871 175,432,f 61 617,149,402 
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en Taylor and Sierra Club’s Initial 
Information dated February 14,2013 

April 25, 2013 

Item 12. Identify the energy savings in s and peak demand 

reduction in that Big Rivers achieved through DSM, including 

demand-response, interruptible load, and efficiency programs, in 2012. 

Response) Please see the attached DSNI Report which was submitted to the 

Public Service Commission in January 2013. 

Witness) Lindsay N. Barron 

Case No. 2012-00535 
Response to SC 1-12 

Witness: Lindsay N. Barron 
Page 1 of 1 
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Pursuant to Ordering Paragraph No. 9 

of 
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Case No. 2011-4)0036 
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Rig Rivers Electric Corporation has taken  a proactive approach to advance 
the goal of Strategy 1 o f  the 2008 Governor’s Intelligent Energy Choices plan 
“to improve the efficiency o f  Kentucky’s homes, buildings, industries and 
transportation fleet by establishing a goal of offsetting at least 18 percent of 
Kentucky’s projected 2025 energy demand.” 

The purpose o f  this DSM report is to provide descriptions and data about DSM 
programs currently being offered. 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

Residential Lighting Replacement Program (CFL &stribxition) 
Residential ENERGY STAR,@ Clothes Washer Replacement 
Residential ENl3RGY ST ARB Refi-igerator Replacement 
Residential ENERGY STAR@ Heating, Ventilation and Air 
Conditioning (rrvAC) Program 
Residential Weatherization Program - Primary Heating Electric 
Residential Weatheiization Program ~ Primary Heating Gas 
Residential Touchstone Energy@ New Home Construction Program 
Residential and Commercial W A C  & Refrigeration Tune-up Program 
Commercialhdustrial High Efficiency Lighting Replacement Program 
CommerciaHndustrial General Energy Efficiency Program 

2012 DSM/Enerm EEciency Results 

The 2012 Year-End DSM Program Results are shown in the table at the top of the 
following page. 
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Big Rivers Electric Corporation 
2012 Demand Side ManagernentEnergy Efficiency Program Results 

I - - - - - - - -- _ _  - ”_ - - - -  - - I-- - - 
. -  Units Total Meas. Total ~ Spend - -  DSM _- Program - - I - - -  - 

Residential ~ ~ _- Energy ~ - .  Star (ES) ~ Appliances - - -_ - _ _  - 
- Energy ___I__ Star __ Clothes - Washer - - _ _  I - - -“I - ” 

Residential Lighting Program -_ _ -  Lamps _- 51,792 - $101,914.00 . -. 

56,300 
Energy Star Refrigerator - . _ _  - - ~ - -  Refrigerators 383 38,300 

ES Heating, Ventilation and Air Conditioning - .._ ~ (HVAC) I Program C Units 100 _ _  41,450 
Homes 9 48,221 

Residential Weatheri Homes -- - 1 3,690 
71 56,250 New Homes Re si den ti a I To 11 ch s t  on e 

HVAC llnits . ”  332 -I_ 10,350 ~ 

Commercia 1 /1  n d ustria I Efficient Ligh ti n KW 420 - 147,113 I- - 

9,495 I( w 27 
75,013 P romot i ona I Ex pe n se 

$588,096 _ .  - Total 

I_ - I - _-___.I - - . 

_ I  

563 - -  Washers 

I _ _ _  - -- 
.. 11- _ _ I ^ _ . . - - - _ x  I -  

Residential _ _ _  _._“ __._ Weatherization - __ - - _  - _(I Program - - - Electric - -_- . Heat - - - _ r .  - 

-I HVAC - _” Tune-up - - _  Program _ _  - . _  _ _  - - - “. - 

Commercial/lndustrial “ _ _  - - - _  -- I Efficient Equipm _ _  - _ I  _ -  

. _  L I ” _ .  - 

_ -  _ _ I -  -- 

- I  _ ^ I  _- .__ l-. __, I - - “ I I 

_ _  
I --. _ -  . _ -  _I “ - I--_”I 

I - _  _ * -  I _  ~- 

The Energy Efficiency programs are being offered at  all three of Big Rivers’ Member 
Cooperatives. Meade County Rural Electric Cooperative Corporation (“MCRECC”) 
has been offering the programs since January 2012. Kenergy Corp. (“Kenergy”) 
began program offerings in May 20 12. Jackson Purchase Energy Corporation 
(“Jackson Purchase”) began offering programs to  retail members in July 2012. Many 
of the programs have significant lead times, such as commercial programs, new 
home construction and residential weatherization and the delayed start reduced the 
spend in 2012 in many of the programs. 

The  ac tua l  spend for 2012 was  $588,096 or slightly less that 59% of 
projected. Promotional expenses were $75,013 or 37% of projected. 

The programs are  currently under  review and will be evaluated for potential 
improvements.  The DSM/EE working group will examine the  recommended 
changes,  which may result in modifications to the current  programs and 
potential  new programs in 20 13. 
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The table on the following page shows the 2012 energy efficiency program targets 
and spending levels for each program. This table also quantifies the deemed impact 
of each target on energy consumption and peak kW. Appendix A of this report shows 
the year-end results of 2012 and descriptions of each program. 

The 2012 budget of $1,000,000 was split into two segments. The first segment 
addresses incentives or direct payments to Members when a measure is 
implemented. The total incentive budget was $800,000. The second segment 
involves the additional $200,000 set aside for promotional and regulatory 
administrative costs associated with the program. 

Specific program budgets are flexible and are  tailored to retail member 
response to each program. Member Cooperatives are able to adjust or shift 
budgets t o  address successful programs. Program requirements for each 
inlvvidual program plans are minimum standards; Member Cooperatives may 
establish more stringent requirements at their discretion. 

Member Cooperatives collect required documentation and submit an invoice, with 
a siunxnary spreadsheet for each program to Big Rivers for reimbursement monthly. 
The invoice contains the following information for each incentive paid: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Date 
Account Number 
Name 
Sexvice Address 
City 
Zip Code 
Incentive Description Details 
Incentive Amount 

Each program has a separate summary spreadsheet. Miiltiple program summary 
spreadsheets may be combined on the same invoice. Promotional reimbursement 
requires a copy of the advertisement used in printed media. Radio advertising is 
submitted with a script. 
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verview 
This program promotes increased use of ENERGY STAR@ rated Compact 
Fluorescent Light (“CFL”) lamps among the retail members of Big Rivers’ Member 
Cooperatives by providing reimbursement t o  Member Cooperatives for CFL lamps 
distributed to their retail members. 

Target Participants 
Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users are  the retail members of the Member 
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”) 
tariff. 

ember Incentives 
Big Rivers will reimburse the Member Cooperatives for the purchase of CFL lamps 
that the Member Cooperative buys and distributes to its retail members for use in 
the Member Cooperative’s service area. Member Cooperatives must submit invoices 
to Big Rivers and must include proper documentation of the purchase from the CFL 
supplier and of the distribution to retail members. Big Rivers will also reimburse a 
Member’s reasonable costs of promoting this program, if the promotional program 
and its costs are pre-approved by Big Rivers. 

Annual Budget 
The 2012 budget for this program is $100,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, easurement and Verification (“EM&V) 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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esidential EWE GY STAR@ Clothes eplacememt 
Program 

verview 
This program promotes increased use of ENERGY STARO rated clothes washing 
machines. 

Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users are  the retail members of the Member 
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”) 
tariff. 

ember Incentives 
Big Rivers will provide a n  incentive payment of $100 for each ENERGY STARO 
rated clothes washer that is purchased and installed in the Member Cooperative’s 
system. Member Cooperatives must submit invoices to Big Rivers and must include 
proper documentation of the purchase and  installation from a legitimate retail 
appliance supplier. Big Rivers will also reimburse a Member’s reasonable costs of 
promoting this program, if the promotional program and its costs are pre-approved 
by Big Rivers. 

The 2012 budget for this program is $40,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, Measurement and Verification (“ENICIEV”) 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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e rt 

esidential ENE 8 Refrigerator 
rogram 

verview 
This program promotes increased use of ENERGY STAR@ rated refrigerators and 
the removal from operation of existing older, low-efficiency refrigerators. 

Target Participants 
Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users a re  the retail members of the Member 
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”) 
tariff. 

Member Incentives 
Big Rivers will provide an incentive payment of $100 for each ENERGY STAR@ 
rated refrigerator that is purchased and installed in the Member Cooperative’s 
system. Member Cooperatives must submit invoices to Big Rivers and must include 
proper documentation of the purchase and installation of the new appliance, and the 
removal of the old appliance from legitimate retail appliance suppliers. Big Rivers 
will also reimburse a Member’s reasonable costs of promoting this program, if the 
promotional program and its costs are pre-approved by Big Rivers. 

The 2012 budget for this program is $40,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, Measurement and Verification (“EM&V”) 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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esidential EN eating, Ventilation an 
Conditioning (“ 

Overview 
This program promotes increased use of high efficiency W A C  systems among the 
retail members of the member cooperatives by providing reimbursement to member 
cooperative members for upgrading their HVAC systems beyond contractor grade 
minimums to one of three ENERGY STARO-rated W A C  systems. 

Target participants of this program for Big Rivers include its three member 
cooperatives. The target end users are the retail members of the member 
cooperatives taking service under the Big Rivers Rural Delivery Service (,,RDS”) 
tariff. 

Member Incentives 
Big Rivers will reimburse the member cooperatives for the HVAC efficiency 
upgrades by a retail memher on the member cooperative’s system. Member 
cooperatives must submit invoices to Big Rivers and must include proper 
documentation. Big Rivers will also reimburse a Member’s reasonable costs of 
promoting this program, if the promotional program and its  costs are pre-approved 
by Big Rivers. 

The following is  the program administrative process: 

1. The retail consumer will provide a receipt of installation and purchase of 
equipment f?om a licensed contractor dated witbun the eligibhty timei?ame 
of the program selected by the member cooperative. 

2. The member cooperative will be responsible for verification of 
installation. 

3. The initial incentives shall be  the following per  replacement unit 
installed: 

e Geothermal $750 
e D u a l F u e l  $500 
0 Airsource  $200 

Annual Budget 
The 2012 budget for this program is $50,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 
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Evaluation, Measurement and Verification. ('(E 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness o f  the 
program and optimal use of resources. 
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Program: Residentia 

Overview 
This program promotes the implementation of weatherization measures among the 
retail members of the member cooperatives by providing reimbursement to member 
cooperatives for undertaking weatherization improvements at  their homes. 

Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users are  the retail members of the Member 
Cooperatives. This program is available t o  any retail residential member of the 
Member Cooperative taking service under the Big Rivers Rural Delivery Service 
(“RDS”) tariff, with an all-electric home to maximize the benefit of the program. 

Member Incentives 
Sherlock Homes is a weatherization contractor headquartered in Bloomington 
Inhana ,  which has been performing weatherization projects for Hoosier Energy for 
the last two years with tremendous success. To-date Sherlock Homes has 
weatherized nearly 2,000 site-built and manufactured homes in InAana. 

Big Rivers will provide 50% of the cost of the weatherization for residential members 
with an electric primary heating system (Primary Heating Electric), or 25% of the 
cost for members with a non-electric primary heating system (Primary Heating Gas). 
Big Rivers will also reimburse a Member’s reasonable costs of promoting this 
program, if the promotional program and its costs are pre-approved by Big Rivers. 

Annual Budget 
The 2012 budget for this program is $200,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, Measurement and Verification (“EM&V’) 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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rogram: Residential Touchstone Energy@ New orne Construction 
Program 

Overview 
This program provides incentives to home owners and builders to use energy 
efficient building standards as outlined in the Touchstone Energy@ certification 
program, which requires a Home Energy Rating System (“HERS”) rating of 85 or 
lower. 

Target Participants 
Target participants of this program for Rig Rivers include its three Member 
Cooperatives. The target end users are the retail members of the Member 
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”) 
tariff. 

Member h c e  n Lives 
The incentive is based on the HVAC system installed in the retail member’s 
Touchstone Energy@ Certlfied Home. The following incentives apply: 

Geothermal Heat Pump (ground coupled heat pump) $2,000 
Air Source Heat Pump $1,000 
Dual Fuel Heat Pump (ASHP w/ Gas back-up) $1,200 
Gas Heat $ 750 

The Member Cooperative will provide a copy of the original certlfication document 
and the analysis form used to determine the HERS score and a copy of the receipt 
&om a licensed HVAC contractor specfiing the W A C  system installed in the home 
of the retail member. Big Rivers will also reimburse a Member’s reasonable costs of 
promoting this program, if the promotional program and its costs are pre-approved 
by Big Rivers. 

The 2012 budget for this program is $100,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, Measurement and Verification (“EM&V“) 
Rig Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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esidential and Comere ia l  196: & Refrigeration Tune-up 
Program 

verview 
This program promotes the initiation of annual  maintenance on heating and air 
conditioning equipment among the retail members of the Member Cooperatives by 
providing reimbursement to Member Cooperative retail members that  have their 
heating and cooling systems professionally cleaned and serviced. 

Target Participants 
Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users are the residential and commercial retail 
members of the Member Cooperatives taking service under the Big Rivers Rural 
Delivery Service (“RDS”) tariff. 

ember Incentives 

Big Rivers will offer incentives to Member Cooperatives for retail member 
homeowners and commercial businesses tha t  have their heating and cooling systems 
professionally cle ane d and serviced. 

Member Cooperatives will receive a $25 incentive for each residential unit and $50 
for each commercial unit that  is cleaned and serviced. 

For retail members with multiple units, each incentive paid will require an 
individual receipt from a licensed IIVAC contractor. 

Member Cooperatives must submit invoices to Big Rivers and must include proper 
documentation. Big Rivers will also reimburse a Member’s reasonable costs of 
promoting this program, if the promotional program and its costs are pre-approved 
by Big Rivers. 

Annual Budget 
The 2012 budget for this program is $50,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, Measurement and Verification (“EM&V”) 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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ommercial / 
rogra 

igh Efficiency Lighting Replacement 

vervie w 
This program provides an incentive to commercial and industrial retail member 
consumers for whom service is taken under Big Rivers' RDS ta& to upgrade poorly 
designed and low efficiency lighting systems. 

Target Participants 
Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users are the commercial and industrial retail 
members of the Member Cooperatives taking service under the Big Rivers Rural 
Delivery Service ("RDS") tariff. 

Member Incentives 
The following are the project steps: 

1. 

2. 

The lighting contractor, supplier, electrical contractor or electrician will 
provide to the retail member the documented changes made to the facihty 
lighting system. The retail member will also be required to provide an 
invoice for materials and installation services associated with the project. 
The Member Cooperative will verify the installation of the new lighting 
system and collect a copy of the speclfication o f  the lighting system 
conversion impact, signed by the retail member, with the following 
information: 

0 Lamp and ballast (or fixture) specfications prior to conversion 

e 

0 Estimated hours of operation 
e 

0 Total kW demand reduction 

includulg total wattage 
New fixture specfications incluhng total wattage 

Estimated kVVh saved per yem 

3. The Member Cooperative shall submit an invoice to Big Rivers with copies 
of  inhvidual lighting project speclfication documents with the following 
dormation: 

0 Member Name 
0 Account Number 
0 Service Address 
e kW Reduction Total 
0 Annual Hours of Operation 
0 Incentive Amount 
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rogram: Commercial / Industrial Efficiency Lighting 
Jrog~al'l.2 (CQntinUed) 

4. The initial incentive shall be set at $350 per kVV reduction. T h s  amount 
will be evaluated continuously and  adjusted d e p e n b g  on reaction by 
retail members qualrfylllg. 

Each of the incentive payments will require the fistureflamp change be verlfied by 
the Member Cooperative personnel or third party. A worksheet is provided to 
determine the change in demand of the lighting system The retail member will also 
be required to provide the project costs for planning purposes. Big Rivers will also 
reimburse a Member's reasonable costs of promoting this program, if the 
promotional program and its costs are pre-approved by Big Rivers. 

The 2012 budget for this program is $190,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

Evaluation, Measurement and Verification (oEM&V") 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of re sources. 
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rograrn: Commercial / In era1 Energy Efficiency Program 

verview 
This program provides an incentive to retail  commercial and industrial retail 
member-consumers served under the Big Rivers RDS taidf to upgrade all aspects of 
cost-effective energy ef6ciency achevable in individual fachties. 

Target Participants 
Target participants of this program for Big Rivers include its three Member 
Cooperatives. The target end users are the commercial and industrial retail 
members of the Member Cooperatives taking service under the Big Rivers Rural 
Delivery Service (“RDS”) tariff. 

ember Incentives 
The requirements of the program are: 

1. The retail member, contractor, supplier, electrical contractor or 
electrician will provide to  the retail member the documented changes 
made to the facihty equipment resulting in the demand reduction. The 
retail member wdl also he required to provide an  invoice for materials 
and installation services associated with the project. 

2. The Member Cooperative will venfy the installation of the new 
equipment and collect a copy of the specification of the equipment 
conversion impact, signed by the  retail member, with the following 
information: 

Equipment specifications of existing equipment, including total 
w at t age 
Replacement equipment specifications, including total  wattage 

Estimated kWh saved per  year 

* 

0 

* Estimated hours of operation 
* 

e Total kW demand reduction 

3. The Member Cooperative shall submit a n  invoice to Big Rivers with 
copies of individual project specification documents and a printed 
summary excel spreadsheet with the following information: 

* MemberName 
* Account Number 
* Service Address 
* kW Reduction Total 
* Annual Hours of Operation 
* Incentive Amount 
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rograrn: Commercial I Industrial General Energy Efficiency Program 
(continued) 

4. The initial incentive shall be se t  at $350 per kW reduction with a 
maximum incentive of $10,000 p e r  project unless approved by Big Rivers 
on an individual basis. This amount will be assessed continuously and 
adjusted depending on reaction b y  retail commercial members qualifying 
under this program. 

Each of the incentive payments will require that  equipment changes he verified by a 
Member Cooperative's personnel or third party. A worksheet is provided to 
determine the change in demand resulting in equipment upgrades. The retail 
member will also be required to provide the project costs for planning purposes. Big 
Rivers will also reimburse a Member's reasonable costs of promoting this program, if 
the promotional program and its costs are pre-approved by Big Rivers. 

Annual Budget 
The 2012 budget for this program is $30,000. Budget levels for future years may 
vary based upon the experience gained after program implementation. 

valuation, Measurement and Verification ()IEM&V") 
Big Rivers will initiate a process of Evaluation, Measurement and Verification for 
the program. The EM&V process will ensure the quality and effectiveness of the 
program and optimal use of resources. 
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S EL C C  N 

en Taylor and erra Club’s Initial 
nformation dad February 14,2013 

tem 13. 

Yockey. 
Refer to p .  14 lines 13-16 of the testimony submitted by Albert 

a. Explain how ig Rivers selected an annual budget for DSM 

programs of $1 million, rather than some other amount. 
b. State whether the $1 million annual DSM budget is adequate 

to achieve all cost-effective energy savings from DSM. 

c. If  not, explain why not and identify the annual budget level 
that would be needed to do SQ. 

Response) 

a .  

b. 

C. 

The 2012 budget, similar to the DSM Potential Study was established 

at $1 million spending, which was selected to represent approximately 

1% of revenue from the rural load, since the energy efficiency programs 

apply only to the rural load. The rural load does not include large 

industrials, which have the statutory right to opt out of any DSM 

programs . 
The $1 million annual DSM budget is not adequate t o  achieve all cost- 

effective energy savings from DSM defined in the study as the 

economic potential. 

The DSM Potential Study did not calculate total costs for economic 

potential (all cost-effective measures) because it is a hypothetical 

savings that assumes every standard measure is upgraded to an 

Case No. 2012-00535 
Response to SC 1-13 

Witness: Lindsay N. Barron 
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Response t d Sierra Club’s Initial 
ted February 14,2013 

efficient measure (100% market penetration) and does not account for 

market barriers. However, the study did calculate a cost associated 

with the achievable potential (a subset of the economic potential that 

represents the attainable savings if the market penetration of high 

efficiency electric appliances and equipment reaches 30%) over the 10- 

year study period. Total NPV 10-years costs in the residential sector 

are $56 million ($23 million of which would be paid by Big Rivers). In  

the C&I sector, the NPV 10-year costs are $35.1 million ($14.8 million 

paid by Big Rivers). This sums to approximately $91 million (NPV) 

over 10 years in total costs, or $37.8 million to Big Rivers. (Totals 

taken from Tables 6.6 & 7.8 of the DSM Potential Study) 

Case No. 2012-00535 
Response to SC 1-13 

Witness: Lindsay N. Barron 
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CASE NO. 2012-00535 

Response to Sie 

Item 14) For each of the years 2013 through 2030: 

a. Identify Big Rivers’ projected DS 

b. Identify the projected level o f  energy savings to be achieved 

through DSM p rograms 

c. Identify the projected level o f  peak demand reduction to be 

achieved through DSMprograms 

d. Produce any analyses or documents evaluating the projected 

levels o f  energy savings and/or peak demand reduction 

identified in response to requests 13b and 13c 

Response) 

a .  Big Rivers only has available 2013 through 2016, as shown below: 

YEAR DSM BUDGET 

2013 $1,300,000 

2014 $1,094,400 

2015 $1,127,232 

2016 $1,149,776 

In the 2011 Big Rivers’ rate case, Big Rivers was approved to collect 

$1,000,000 annually for the purpose of DSM. A proforma adjustment 

to the budget was made to ensure only $1,000,000 was included in the 

request associated with this rate case. Please see Reference Schedule 

1.12 of Exhibit Wolfram-2. 

Case No. 2012-00535 
Response to SC 1-14 

Witness: Lindsay N. Barron 
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b. Please refer to Table 1.1 on page 9 of the DSM Potential Study 

provided in response to Item 11. 

c .  Please refer to Table 1.1 on page 9 of the DSM Potential Study 

provided in response to Item 11. 

d. Please refer to the documents provided in Big Rivers’ response to Items 

10 and 11. 

Witness) Lindsay N. Barron 

Case No. 2012-00535 
Response to SC 1-14 

Witness: Lindsay N. Barron 
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1 

2 

Item 15 Refer t o p .  7 lines 1-4 of the testimony of Robert Berry. Produce 

the fiue year benchmarking study referenced therein. 

3 

4 Response) Please see Big Rivers’ response to AG 1-87. 

5 

6 Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-15 

Witness: Robert W. Berry 
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CASE NO. 2012-00535 

Response to Sierra Club’s nitial Request for 
ebruary 14,2013 

April 25, 2013 

efer to p .  7 line 14 through p.  8 line 4 of  the testimony of 
obert Berry. With regards to the twenty two maintenance outages that 

haue been delayed, deferred, reduced in  scope and duration, or 
completely cancelled, identify ; 

a. Each project that was planned to occur during the outage 
b. The cost of each project 
c. The expected benefit of each project 
d. The impact on unit reliability, availability, EFOR, and heat 

rate of the delay, deferral, reduction in scope or duration, or 

cancellation of each such outage 

esponse) 

a. The twenty-two outages referenced in this question reflected Big Rivers’ 

outage plans prior to the Unwind Transaction. Two of the outages were 

planned and completed and detailed plans had been prepared for an 

additional eleven. Subsequent to the Unwind Transaction, Big Rivers has 

revised its maintenance outage schedule. Please see Exhibit Berry - 1 

and the attached Planned Outage Schedule, which shows the two 

completed outages and the other eleven outages where detailed project 

plans, had been prepared. 

b. Mr. Berry’s testimony referenced above referred to outages that were 

included in the 2009 through 2011 business plan that was prepared in 

Case No. 2012-00535 
Response to SC 1-16 

Witness: Robert W. Berry 
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S c c  N 

en Taylor and Sierra Club’s Initial Request for 
I ~ f o r ~ a ~ i o n  dated February 14,2013 

1 2008. The outage plans have been revised following the Unwind 

2 Transaction in 2009. While Big Rivers has information available for 

3 expected outages during the current plan period, costs for the original 

4 plan are unavailable as the three-year records retention has passed and 

5 plan budget data is no longer available. 

6 c. The expected benefit of each scheduled outage is t o  clean, inspect and 

7 repair selected components of the power plant t o  maintain reliability and 

8 availability of the equipment. 

9 d. See Big Rivers’ response to PSC 2-30. 

10 

11 Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-16 

Witness: Robert W. Berry 
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ttachment to SC l-Bdi(a) 

Outage planning is an important part of the Big Rivers 2009 - 201 1 work plan. The Big Rivers 
system performs scheduled outages as identified below: 

Coleman units 1,2, and 3 
0 

* 
* 

FGD outages - 2 year interval 
Boiler and turbine valve outages - 3 year interval 
Turbine generator major inspections - 9 year interval 

Wilson, Henderson 1, Henderson 2, Green 1 and Green 2 
Boiler outages - 2 year interval 
Turbine valve outages - 4 year interval 
Turbine generator major inspections - 8 year interval 

0 

0 

2009 Outaves / Major Objectives 

Henderson Unit 1, February 21,2009 through March 23,2009 (744 hours) 

* Boiler  Inspection 
Replace High Temperature Reheater 
Replace Selected High Energy Pipe Hangers 
Replace Selected Combustion Steam Coils 
Replace Boiler Slag Grinders 
Inspect Boiler Casing and Repair Gas Leaks 
Replace Selected Boiler Soot blowers 
Replace Wet bottom Drains 
Replace Plant Phone & PA System 
Inspect (NDE) Main Steam and Reheat Steam Piping 

Case No. 2822-80535 
Attachment to Response to SC l-Ldi(a) 

Witness: Robert VU. Berry 
Page 1 of 18 



o Inspect (NDE) Selected Boiler Steam Collection Headers 

0 TurbinelGenerator Inspection 
o 
o 

Replace Cooling Tower Hot Water Distribution Deck 
Re tube #5 Feed water Heater 

FGD/SCR Inspection 
o 
o 
o 
o 
o Remove Catalyst Sample Logs 

Replace WDPF, FGD, & SCR Controls 
Replace Booster Fan Blade Erosion Covers 
Clean ME Wash and Recycle Header Nozzles 
Clean ME Panels, Reaction Tanks & Piping 

* Balance of Plant 
o Classify Mill Balls 
o Critical Motor PM's 
o Rebuild Selected 4160 Breakers 
o Fan and Ductwork Inspection Repair 

0 Boiler  
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

Replace precipitator field (4th and 5th). 
Replace fly ash hoppers. 
Replace economizer expansion joints (2). 
Replace west SH spray venturi. 
Replace FD fan inlet vanes. 
Replace air heater baskets. 
Replace reheater tubes. 
Replace DA trays. 
Replace bottom ash controls. 
Replace fly ash hopper isolation gates. 
Replace boiler drains. 
Replace steam coils (4). 
Chemical clean boiler. 
Repair wet bottom refractory. 
Inspect and repair OHAhurner nozzles. 
Inspect igniter rods and scanners. 
Inspect boiler walls. 
Inspect burners. 
High energy pipe inspection. 
Rebuild feed water and condensate control valves. 
Inspect ID, FD, and PA bearings, shafts, and blades. 
Inspect and repair air heater seals. 
Repair precipitator outlet ducts. 

Case No. 2012-00535 
Attachment to Response to SC 1-16(a) 

Witness: Robert W. Berry 
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o Inspect soot blowers. 

o Replace EH fluid. 
o 
o 
o 
o 

* Turbine 

Clean hydrogen and lube oil coolers. 
Inspect 4 160-480 volt breakers and repair. 
Inspect voltage regulator and field breaker. 
Turbine instrument inspection and calibration. 

e Balance of Plant 
o Replace thickener rake drive. 
o Replace cooling tower deck. 
o Replace B water service pump. 
o TJpgrade CEM's. 
o Replace coal handling controls. 
o Replace scrubber controls. 
o Replace mist eliminators. 
o Replace scrubber inlet ducts. 
o 
o 
o Recondition mill motors. 
o Recondition recycle pump motors. 
o 
o 

Replace cooling tower fan shrouds. 
Precipitator and outer housing repairs. 

Clean scrubber reaction tank, headers, nozzles, and screens. 
Inspect cooling tower structure, fan gear boxes, and pumps. 

0, Boi le r  
o Inspection 
o 
o Replace primary superheater 
o Sootblower replacement 
o Boiler tube overlay 
o Boiler chemical clean 
o Furnace scaffolding 
o Penthouse casing repair 
o Insulation and lagging repairs 
o Expansion joint replacement 
o Gas leak repairs 
o Fan inspections 

Replace rear furnace deflector wall 

Turbine 
o Valve inspection 
o Replace condenser vacuum pump 



e FGD 
0 
0 

0 

0 

0 

Maintenance inspection of all equipment that requires a FGD shutdown 
Scaffold absorber 
Booster fan inspection and repair 

Replacement of CI & C2 fan blades 
ge tank inspection and repair 
tor inspection and replacement 

Replacement of B and D blades 
Recycle pump overhaul 
Oxidation Air Blower inspection and PM 
Limestone mill liner replacement 
Motor PMs 
Limestone mill liner replacement 

Balance of Plant 
o Replace A & B mill liners 
o Reclassify A & B mill balls 
o Precipitator controls replacement 
o Motor PMs 
o 
o 
o 
o Boiler feed pump overhaul 

Replace cold end airheater baskets 
"B:" side 4160 volt switch gear replacement 
A and C 480 volt MCC replacement 

Wilson Unit 1, September 26,2009 ~ h r o ~ ~ h  November 12,2009 (1176 hours) 

e B o i l e r  
o 
o Repair finishing superheat section 
o 
o High Energy pipe inspection 
o Replace 12 burners 
o Replace precipitator outlet dampers 
o Chemical clean boiler 
o 

Replace "B" platen superheat section 

Boiler high temperature header inspection 

Perform condition assessment of Furnace area 

e Turbine / Generator 
o HP turbine inspection 
o HP rotor blade replacement 
o Generator inspection 
o Test hardness of HP rotor to determine if replacement is needed 

e FGD 
o Refurbish absorber modules 

Case No. 2012-08535 

Witness: Robert W. Berry 
Page 4 of 10 
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HG 

tachment to S C  l-l(i(a) 

o Replace FGD inlet and outlet dampers 
oStack inspection and cleaning 
o Replace recycle pump discharge valves 
o Ductwork inspection and repairs 

Wilson Unit 8 ,  February 27,2010 through March 5,2010 (168 hours) 

* Boi l er  
o Open and inspect boiler 
o Wash airheaters 
o Inspect burners 
o Boiler valve replacement 

e FGD 

e Open and inspect FGD 

o Stack cleaning 

Coleman Unit 2, March 6,2010 through March 30,2010 (600 hours1 

B o i l e r  
o Replace reheater hot end 
o 
o Soot blower replacement 
o Chemical clean 
o Penthouse casing repair 

Install alloy weld overlay on waterwalls 

Case No. 2012-0 
Attachment to Response to SC 1-16(a) 

Witness: Robert W. Berry 
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o Insulation and lagging repair 
o Expansion joint replacement 
o 

e Turbine  

FD fan housings, silencers and hoods replacement 

o Valve inspection 
o Replace condenser vacuum pump 
o Repair HP / IP steam seals 

Balance of Plant 
o 480 volt MCC replacement 
o Motor  PM's  
o Boiler feed pump overhaul 
o Precipitator controls replacement 

e Boiler Inspect ion 
o 
o 
o Replace Boiler Slag Grinders 
o 
o 
o 
o 
o Replace 480 Volt  MCC 
o 

Replaced Selected High Energy Pipe Hangers 
Replace Selected Combustion Steam Coils 

Replace Selected Boiler Soot Blowers 
Inspect Boiler Casing and Repair Gas Leaks 
Inspect (NDE) Main Steam and Reheat Steam Piping 
Inspect (NDE) Selected Boiler Steam Collection Headers 

Replace River Intake 480 Volt MCC 

e Turbine/Generator Inspection 
o Replace #6 Feedwater Heater 
o Install MOV's on Feedwater Heater Extraction Valves 

c FGD/SCR Inspect ion 
o 
o 
o Remove Catalyst Sample Logs 
o Clean Ammonia Injection Nozzles 

Replace Booster Fan Blade Erosion Covers 
CIean ME Wash and Recycle Header Nozzles 

e Balance of Plant 
o Classify Mil l  Balls 
o Perform Critical Motor PM's 
o Rebuild Selected 4160 Breakers 
o Fan and Ductwork Inspection and Repairs 

case No. 2012-00535 
Attachment to Response to  SC l-l6(a) 

Witness: Robert W. Berry 
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Q B o i l e r  
0 Replace ash grinder. 
0 Replace economizer expansion joint .  
0 Replace FD fan inlet vanes. 
0 Replace air heater baskets. 
0 Inspect soot blowers. 
0 Wet bottom refractory repair. 
0 Inspect boiler walls. 
0 High energy pipe inspection. 
0 

0 

0 

0 Replace generator rectifier. 
0 Replace voltage regulator. 
0 

0 DCS power supply upgrade. 
0 

0 

Inspect FD, PA and ID fan bearings, shafts, and blades. 
Inspect and repair igniters and scanners. 
Inspect and repair OFA burner nozzles. 

0 Turb ine  

Replace sequence of events recorder. 

Inspect and test 41 60/480 volt breakers. 
Clean hydrogen lube oil and stator coolers. 

Replace precipitator field (1 st and 2nd) 
e Balance of Plant 

0 

0 Replace scrubber Dupont. 
0 Repair scrubber structural component. 
0 Replace thickener rake drive. 
0 Replace cooling tower deck. 
0 

0 Replace one slaker. 
0 Replace IJSS transformer (Scrubber). 
0 

0 

Replace B service water pump. 

Clean scrubber reaction tank headers, nozzles, and screens. 
Inspect cooling tower structure, fan gear boxes, and pumps. 

Case NO. 2012-00535 
Attachment to Response to sc 1-16(a) 

itmess: Robert 
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C ~ l e m a n  1, Februarv 19,2011 through March 15,2011 (25 days) 600 hour outage - 

Inspection 
Replace re-heater hot end 
Boiler tube overlay 
Boiler chemical clean 
Penthouse casing repair 
Insulation and lagging repair 
Expansion joint replacement 
Gas leak repairs 
Fan inspections 
FD fan housings, silencers and hoods replacement 
Sootblower replacement 
Drum enclosure replacement 

6 B o ilex 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
6 Turbine 

o Valve inspection 
o Replace condenser vacuum pump 
o Balance of Plant 
o 480 volt MCC replacement 
o Motor PM' S 
o Boiler feed pump overhaul 

o Maintenance ins ection of equipment that requires a FGD shutdown, etc 

o Rooster fan inspection & repair 
o Replace C3 blades 
oStorage tank inspection & repair 
o Agitator inspection & replacement 
o Replacement of A, C, and E blades 
o Recycle pump overhaul 
ooxidation Air Blower inspection & PM 
o Motor PMs 
o Limestone mill liner replacement 

e FGD 

o Scaffold absor 73 er 

Case No. 2012-00535 
esponse to SC 2-16(a) 

Witness: Robert W. Berry 
Page 8 of 10 
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IG N 

o Precipitator repair. 
o Replace boiler drains. 
o Replace steam coils (4). 
o Repair wet bottom refractory. 
o Inspect and repair OHA/burner nozzles. 
o Inspect igniter rods and scanners. 
o Inspect boiler walls. 
o Inspect burners. 
o High energy pipe inspection. 
o Replace B ID fan shaft. 
o Replace ID fan dampers 
o Replace FD fan inlet vanes 
Q Inspect and repair air heater seals. 
o Repair precipitator outlet ducts. 
o Inspect soot blowers. 

e Turb  i n  e 
o Replace voltage regulator 
o Turbine / Generator overhaul 
o Replace Turbine packing (HP, IP h 12  rows) 
o Replace Generator retaining rings 

e Balance of Plant 
o Replace slaker and controls 
o Replace water plant controls. 
o Replace 7A Stacker 
o Replace A telescopic chute 
o 
o Recondition mill motors. 
o Recondition recycle pump motors. 
o 
o 

Replace controls at dewatering plant 

Clean scrubber reaction tank, headers, nozzles, and screens. 
Inspect cooling tower structure, fan gear boxes, and pumps. 

0 Boiler Inspection 
o Replace Selected High Energy Pipe Hangers 
o Replace Selected Combustion Steam Coils 

o Replace Boiler Slag Grinders 

Case NO. 2012-00535 
Attachment to Response to SC l-l6(a) 

obert W. Berry 
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o 
o 
o Replace Wet bottom Drains 
o 
o 
o 

Inspect Boiler Casing and Repair Gas Leaks 
Replace Selected Boiler Soot blowers 

Replace Plant Phone & PA System 
Inspect (NDE) Main Steam and Reheat Steam Piping 
Inspect (NDE) Selected Boiler Steam Collection Headers 

* Turbine/Generator Inspection 
o Replace Turbine Packing 
o Replace Cooling Tower Controls 
o 

o 
o 
o 
o Remove Catalyst Sample Logs 

Replace 480 volt MCC at Cooling Tower 
FGD/SCR Inspection 

Replace Booster Fan Blade Erosion Covers 
Clean ME Wash and Recycle Header Nozzles 
Clean ME Panels, Reaction Tanks & Piping 

0 Balance of Plant 
o Classify Mill Balls 
o Crit ical  Motor PM's 
o Rebuild Selected 4160 Breakers 
o 
o Replace Burners 
o Stack Liner Replacement 

Fan and Ductwork Inspection Repair 

Wilson Unit 1, September 3,2011 through September 30,2011 (672 hours) 

e B o i I e r  
o Replace finishing superheat section 
o Replace 13  burners 
o 
o 
o 

Perform condition assessment of Furnace area 
Continue high energy pipe inspection 
Boiler high temperature header inspection 

e Turbine / Generator 
o 
o 

General L.P. crawl through inspection 
Hydrogen, exciter and lube oil cooler cleaning 

e FGD 
o FGD Refurbishment  
o Ductwork inspection and repairs 
o 
o Stack inspection and cleaning 

Replace FGD inlet and outlet dampers 

Case No. 2012-00535 
Attachment to Response to S C  '11-16(a) 
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N 

nitial Request for 

1 Item 17. Refer top .  13 lines 1-10 of  the testimony o f  Robert 
2 a. Explain the basis for the budgeted off-system sales market 

3 

4 a. (i) Identify and produce any analysis, report, or other 

5 document upon which those budgeted off-system market 

prices for 2013 and 2014 identified therein 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

prices are based. 
a. (ii) Identify the date that the budgeted off-system sales 

market price projections were made. 
b. Identify and explain each reason that the actual off-system 

sales market prices for  2011 and 2012 were different than  the 

budgeted off-system sales market prices. 

c. I n  light o f  the differences between the budgeted and actual off- 
system sales market prices in 2011 and 2012, identify and 

explain any steps you took to try to improve the accuracy of your 
budgeted off-system sales market prices for 2013 and 2014. 

d. Identify the projected off-system sales market price for each year 
of 2015 through 2030. 

d. (i) Identify and produce any analysis, report, or other 

document upon which those projected off-system sales 
20 market prices are based. 

21  Response) 

22 a. Please see Rig Rivers’ response to Item 2110. 

Case No. 2012-00535 
Response to SC1-17 

Witness: Robert VV. Berry 
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N 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

22 

A 

CASE NO. 2012-00535 

en Taylor a lub’s Initial 
nformation d ary 14,2013 

April 25, 2013 

a.(i.). Please see Big Rivers’ response to PSC 1-57. The forecasted 

market prices can be found on the prices tab of the production cost 

model. 

a.(ii.) The Production Cost model was completed in September 2012. 

h. The 2011 actual off-system sales market price was different than 

budgeted for two reasons; the overall market price dropped in 2011 and 

Big Rivers’ off-system sales volume nearly doubled, indicating that more 

sales were occurring in non-peak hours. The 2012 actual off-system sales 

market price was different than budgeted because the MIS0 market 

continued to significantly decline throughout 2012. 

c .  It is often difficult to predict market prices in a rising or falling market 

environment. The years 2010, 2011, and 2012 encompassed drastic 

economic changes throughout our country and the wholesale power 

market was significantly impacted. Big Rivers believes that we have 

reached a steady state in the market and projections indicate that there 

will be no major drivers of change in market prices in the next several 

years . 
d. The off-system sales prices Big Rivers relied on for its forecasts are 

included in the Big Rivers Financial Model provided in response to PSC 1- 

57. The fully forecasted test period in this case is based on the Company’s 

approved budget and financial plan, which only includes 2013 through 

Case No. 2012-00535 
Response to SC1-17 

Witness: Robert W. Berry 
Page 2 of 3 



S ELECTRIC C 

en Taylor and Sierra Club’s Initial 
nformation dated February 14,2013 

April 25, 2013 

2016. The annual average off-system sales prices for 2015 and 2016 are 

provided below. 

2015 - 
2016 1 

Witness) Robert W. 

Case No. 2012-00535 
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6: N 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

I3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

CASE NO. 2012-00535 

en Taylor and Sierra Club’s Initial 
Information dated February 14,2013 

April 25, 2013 

tern 18) Refer t o p .  14 lines 4-6 of the testimony of obert Berry. 

a.  State whether ig Rivers projects that its margins will 

continue to be “derived almost exclusively from off-system 

sales. ” 

(i) I f  so, explain why. 

(ii) I f  not, explain why not and identify how such margins will 

he derived. 

Response) 

a. Yes. 

(i) For the fully-forecasted test period September 1, 2013 through 

August 31, 2014, Rig Rivers is targeting a Contract TIER of 1.24 or 

a net margin of approximately $9.4 million. The targeted Contract 

TIER of 1.24 during the test period allows Big Rivers to meet its 

minimum 1.10 MFIR requirement for the 2013 budgeted year. This 

minimum 1.10 MFIR is required for Rig Rivers to meet its debt 

covenants. As such, for the fully-forecasted period off-system sales 

margins comprise approximately 85% of operating margins and 

approximately 43% percent of the net margin. 

(ii) Not applicable. 

Witness) Robert W. Berry 

Case No. 2012-00535 
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C 6  M 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

A N 

en Taylor and Sierra Club’s 
nformation dated February 14,2013 

efer to p .  16 line 17 through p .  17 line 2 of the testimony of 

obert Berry. Produce any report memorializing Big Rivers’ current 

capital work plan, and any analyses, reports, or other documents upon 

which that plan is based. 

Response) Big Rivers’ capital work plan is developed using a combination of 

in-house expertise; a computerized maintenance management system; third 

party inspections, studies and reports; and maintenance history information. 

Please see the files on the Confidential CD accompanying these responses for a 

sample of the reports, analyses, and documentation on which the plan is based. 

Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-19 

Witness: Robert W. Berry 
Page 1 of 1 



CASE NO. 2012-00535 

en Taylor and Sierra Club’s Initial 
Information dated February 14,2013 

April 25, 2013 

Item 20) Refer to p .  19 lines 8-13 of  the testimony of  Robert Berry. 

Produce the Load Concentration Mitigation Plan referenced therein, 

and any attendant modeling (including input and output files), 

workpapers, or analyses. 

Response) Please see Big Rivers’ response to AG 1-89. 

Witness) Robert W. Berry 

Case No. 2012-00535 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

en Taylor and Sierra Club’s Initial 
nformation date February 14,2013 

ril 25, 2013 

tern 21) Refer to p .  31 line 13 to p .  32 line 5 of the testimony of Robert 
erry. 

a. Identify the forecasted market prices in  
referenced therein. 

for  2013 and 2014 

b. Explain the basis for  the 2013 and 2014 M I S 0  market price 
forecasts referenced therein. 

e. Identify and produce any documents supporting the 2013 and 2014 

M I S 0  market price forecasts referenced therein. 
d. Identify when Big Rivers expects marketing all excess power when 

the market price is greater than marginal generation cost to be an  
effectiue mitigation method. 

i. Explain the basis for such expectation. 
e. Identify any forecasted market prices in  (b for  2015, 2016, and 

any future year beyond 2016, and explain how such prices were 
incorporated into this application. 

Response) 

a. Please see Big Rivers’ response to PSC 1-57. The forecasted market prices 

can be found on the prices tab of the production cost model. 

b. ACES provides Big Rivers with market price forecasts. 

c. There are no supporting documents. 

d. Based on the present ACES market price forecasts, Wilson is currently 

scheduled to re-start in 2019; however it will be available to operate if 

Case No. 2012-00535 
Response to SC 1-21 

Page 1 of 2 
Witness: Robert W. 



G S E  C @  N 

N 

en Taylor an Sierra Club’s 
Information dated February 14,2013 

1 needed to cover other unit outages and to maintain all of its 

2 environmental permits. 

3 ACES market price forecasts provide the basis for this expectation. 

4 Any time the market prices are above the all-in cost of generation, 

5 selling into the wholesale market would contribute additional 

6 revenue to Big Rivers fixed operating cost, thus reducing the 

7 

8 e. Please see above response to SC l-Zl(a). The process for 2015, 2016 and 

9 any future year beyond 2016 are not incorporated into this application 

10 because the forecasted test period includes September 1, 2013 through 

11 August 31, 2014 exclusively. 

12 

13 err y 

i. 

revenue requirements necessary as a result of Century’s exit. 

Case No. 2012-00535 
Response to SC 1-21 

Witness: Robert W. Berry 
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N 

Response to en Taylor and Sierra Club’s Initial 
~ n ~ o ~ ~ a t ~ o ~  ebruary 14,2013 

1 

2 

3 

4 

5 idled. 

Item 22. efer to p .  22, lines 3-18 of the testimony of Robert Berry. 

a. Identify the length of  time for  which ivers expects the 
Wilson Station to be idled. 

b. Identify the cost of  maintaining the lson Station while it is 

6 

7 

8 

9 

c. Identify the variable cost of  production savings that Big Rivers 
expects to achieve through the idling of the Wilson Station. 

d. Identify the FDE cost savings that Big Rivers expects to achieve 
through the idling of the Wilson Station. 

10 e. State whether additional ivers generating units are 
11 planned to be or may need to be idled in light of Alcan’s 

12 announced termination of its retail electric service agreement 
13 with Kenergy, 

14 e. (i) If so, identify which units and the length of  time of  such 
15 id 1 ing. 
16 e. (ii) I f  not, explain why not. 

17 

18 

19 f .  (i) I f  so, produce any such notification or approval 

20 

2 1  

I 

f i  State whether Rig Rivers has notified or applied for approval 
from M I S 0  for the idling of the Wilson Station. 

application, and any response from MISO. 

f i  (ii) I f  not, explain why not. 

Case No. 2012-00535 
Response to SC 1-22 

Witness: Robert W. Berry 
Page 1 of 3 



A N 

esponse to Ben erra Club’s Initial Request for 
February 14,2013 

April 25 2013 

1 

2 

3 g.  (i) I f  so: 
4 1. Identify the unit or units 

5 2. Produce such notification or approval application 

6 3. Produce any response received from MISO. 

7 g .  (ii) I f  not, explain why not. 

8 Response) 

9 a. Please see Big Rivers’ response to PSC 2-21(c). 

g.  State whether ivers has notified or applied for approval 

from Ml,(iO for the idling of any of its other generating units. 

10 b. Please see response in d. below. 

11 

1 2  

13 

14 due to less generation. 

15 

16 

17 shown in table below. 

c. There will be no variable cost of production savings to Big Rivers 

through the idling of Wilson Station. Big Rivers will have lower 

production variable expenses but will have less revenue from MIS0 

d. For the 2014 - 2016 timeframe, Big Rivers expects to save = in production 0&M fixed costs and in capital as 

Case No. 2012-00535 
Response to SC 1-22 

Witness: Robert W. Berry 
Page 2 of 3 



s N 

1 

ON 

onse to Ben Taylor an Sierra Club’s Initial 
nformation dated February 14,2013 

1 2015 
I $ 1,280,000 I 
1 $ 4.540,OOO I 

2 

3 e. Big Rivers is still evaluating. 

4 f. Please see Big Rivers’ response t o  PSC 2-21. 

5 g. Please see Big Rivers’ response to  PSC 2-21 

6 

7 Witness) Robert W. Berry 

Case No. 2012-00535 
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Witness: Robert W. Berry 
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S c N 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

en Taylor and Sierra Club’s Initial Request for 
~ f o r ~ a ~ i ~ ~  February 14,2013 

April 25, 2013 

Item 23) State whether ig Rivers has evaluated the retirement, rather 

than idling, of any of its generating units as an option for mitigating the 
impact of the termination of the Century contract and/or of the decline 
in off-system sales revenues. 

a. I f  so: 
a. (i) Identify which unit or units were evaluated 

a. (ii) Explain the results of that evaluation 
a. (iii) Produce any report or other document regarding 

that evaluation 

b. I f  not, explain why not. 
e. State whether the recent notice of termination of Alcan’s retail 

electric service agreement with Kenergy has led to the 
evaluation of the retirement, rather than idling, of any of Big 

Rivers’ generating units. 

c. (i) I f  so: 
1. Identify which unit or units were evaluated 

2. Explain the results of that evaluation 
3. Produce any report or other document regarding that 

evaluation. 

c. (ii) If not, explain why not. 

Response) No. 

Case No. 2012-00535 
Response to SC 1-23 

Witness: Robert W. Berry 
Page 1 of 2 



N 

en Taylor and Sierra Club’s Initial Eequest for 
nformat ion February 14,2013 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 Witness) Robert W. Berry 

22 

a. N/A 

b. Rig Rivers has not evaluated the retirement, rather than idling, of any 

of its generating units as an option for mitigating the impact of the 

termination of the Century contract and/or the decline in off-system 

sales. Despite the fact that  current wholesale electricity market prices 

are low, Big Rivers’ generating units have significant remaining useful 

life and Big Rivers’ members would be unduly harmed if Big Rivers 

were to retire assets instead of temporarily idling them. Although Big 

Rivers’ members will continue to incur some costs over the next three 

years associated with idled units, Big Rivers’ members will be able to  

reap significant benefits from the units in the future, either by selling 

wholesale power and using the proceeds to reduce member rates or by 

supporting the Western Kentucky economy by supplying power to 

industries. 

c. The Alcan notice of termination has not led to  the evaluation of 

retirement of any of Big Rivers generating units. 

1. N/A 

11. See Item 23b. .. 

Case No. 2012-00535 
Response to SC 1-23 

Witness: Robert W. Berry 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

N 

April 25, 2013 

Item 24) Refer to p.  31 line 13 to p .  32 line 5 of  the testimony of Robert 

Berry. 
a. 

b. 

C. 

d.  

e. 

f. 

g* 

Identify and produce all production cost model input data that 
Big Rivers provided to ACES. 
Identify which financial model ACES used, who is the vendor of the 

model, and whether the model is a proprietary model that requires 
a license in order to gain access to the files. 
Produce, in machine readable format with formulas intact, all of  
the production cost modeling (including input and output files) 

and workpapers generated by ACES. 
Identify and produce all PAR model output data that ACES 

provided to Big Rivers. 

Please identify any changes to the input files that may be required 

to reproduce the modeling. 
i. If changes are required, please explain why such changes 

were made. 
Please identify the assumptions, including any supporting 
documentation, Big Rivers or its agents used in each base case and 

sensitivity scenario that you modeled 
If a license is required to obtain access to any information in this 
request, please explain how Sierra Club could obtain that license 

Case No. 2012-00535 
Response to SC 1-24 

Witness: Robert W. Berry 
Page 1 of 2 
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CASE NO. 2012-00535 

Response to en Taylor an Sierra Club’s Initial Request for 
nformation dated February 14,2013 

or, if they already have a license, who they should provide 

information to regarding the license to obtain the files 

esponse) 

a. - g. Please see Big Rivers’ response to AG 1-97 for all of the inputs 

submitted to ACES and Big Rivers’ responses to PSC 1-57 and AG 

1-236 for all the model outputs provided to Big Rivers from ACES. 

The only license required to view these inputs files to ACES and 

output files from ACES is a Microsoft Office license (Excel and 

Word). 

Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-24 

Witness: Robert W. Berry 
Page 2 of 2 



N 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13 

14 

15 

16 

17 

18 

ICA N 
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en Taylor and Sierra Club’s Initial Request for 
Information date February 14,2013 

th regards to any modeling carried out for this application, 

identify for each of the years 2013 through 2031, and each of the 

Green, Coleman, Reid, or &L generating units, identify the annual 

assumed: 

a. 
b. 

C. 

d. 

e. Fuel costs 
f. Heat rate 

g-J Capacity factor 
h. EFOR 

Non-e n v iron menta 1 cap it a I? expend it u res 
Capital expenditures for pollution controls 
Fixed 0 & A4 costs 

Variable 0 & M costs 

Response) Please see the attachment, which is being provided under a petition 

for confidential treatment. (Big Rivers’ budget and financial plan only extends 

through 2016, not 2031.) 

Witness) Robert W. Berry 

Case No. 2012-00535 
Respanse to SC 1-25 

Witness: Robert W. Berry 
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aylor and Sierra Club’s Initial 
nformation date February 14,2013 

April 25,2013 

Item 26) Produce a copy o f  any assessment of each of the following that 

has been prepared by or for Big 

(a)future natural gas prices 

(b) future coal prices 

(c) future market energy prices 

(d) future market capacity prices 

(e) future carbon costs, taxes, or emission allowance prices. 

Response) 

Please see the attachments in response to AG 1-236 where all future prices that 

were provided can be found on the Prices tab. 

Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-26 

Witness: Robert W. Berry 
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CASE NO. 2012-00535 
F STME 

aylor and Sierra Club’s Request for 
nforrnation dated February 14,2013 

April 25, 2013 

I Item 27) Identify Big Rivers’ actual electric energy sales in and 

2 actual peak loads in for  each year since 2004. 

3 

4 

5 response. 

6 

7 Witness) Lindsay N. Barron 

Response) The requested information is provided in the attachment to this 

Case No. 2012-00535 
Response to S C  1-27 

Witness: Lindsay N. Barron 
Page 1 of 1 



Big Rivers Electric Corporation 
Case No. 2012-00535 

Attachment to Response for Sierra Club 1-27 
Electric Energy Sales and Actual Peak Loads 

Actual Actual 
Calendar Calendar 

Year Pear 
2004 2005 

Total Electric Energy Sales - MWh 4,998,660 5,255,306 

System Peak Demand-MW 
Winter Season 
Summer Season 

Total Electric Energy Sales - MWh 

System Peak Demand-MW 
Winter Season 
Summer Season 

Total Electric Energy Sales - MWh 

System Peak Demand-MW 
Winter Season 
Summer Season 

562 
604 

558 
6 18 

Actual Actual 
Calendar Calendar 

Year Pear 
2006 2007 

5,250,342 6,163,594 

593 
63 1 

604 
653 

Actual Actual 
Calendar Calendar 

Pear Year 
2008 2009 

5,157,386 

6 19 
616 

7,793,961 

1,304 
1,300 

Case No. 2012-00535 
Attachment to Response for SC 1-27 

Sponsoring Witness: Lindsay M. Barron 
Page 1 of2 



Big Rivers Electric Corporation 
Case No. 2012-00535 

Attachment to Response far Sierra Club 1-27 

Electric Energy Sales and Actual Peak Loads 

Actual Actual 
Calendar Calendar 

Year Year 
2010 2011 

Total Electric Energy Sales - MXh 

System Peak Demand-MV 
Winter Season 
Summer Season 

Total Electric Energy Sales - MWh 

System Peak Demand-MV 
Winter Season 
Summer Season 

11,969,420 13,255,125 

1,367 
1,393 

Actual 
Calendar 

Year 
2812 

12,244,082 

1,422 
1,507 

1,375 
1,441 

Case No. 2052-00535 
Attachment to Response for S C  1-27 

Sponsoring Witness: Lindsay N. Barron 
Page 2 of 2 
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13 

aylor and Sierra Club’s 
Information dated February 14,2013 

Item 28. Identify Big iuers’ projected electric energy sales in and 

projected peak demand in for each year of 2013 through 2030. State 

whether these projections assume the termination of both the Century 

and Alcan retail electric service agreements. I f  not, explain how those 

projections change in light of both terminations. 

Response) See the file provided in response to AG 1-80. These projections 

assume the termination of both Century and Alcan retail electric service 

agreements. Note that Big Rivers long term load forecast is for 15 years through 

2027. 

Witness) Lindsay N. Barron 

Case No. 2012-00535 
Response to SC 1-28 

Witness: Lindsay N. Barron 
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Response t en Taylor a erra Club’s Initial 
nformation d February 14,2013 

April 25, 2013 

efer to p .  5 lines 21-22 of the testimony of Lindsay N. Barron. 

roduce the 2011 Load Forecast and, in machine readable format with 

formulas intact, all attendant modeling (including input and output 

f i 1 es) and w o rkp apers. 

Response) Please see AG 1-79 for a copy of the 2011 Load Forecast, “2011 Load 

Forecast-BigRivers--09-07- 1 1.pdf ’. 

All modeling (including input and output files) and workpapers are on the 

CONFIDENTIAL CD accompanying these responses. Please note that to view 

modeling files with an .NDM extension requires a licensed copy of Itron’s 

MetrixND software. 

itness) Lindsay N. 

Case No. 2012-00535 
Response to SC 1-29 

Page 1 of 1 
Witness: Lindsay N. 
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Response to en Taylor an Sierra Club’s nitial Request for 
Information dated ebruary 14,2013 

April 25, 2013 

tem 30. Refer top.  6 lines 3-8 of  the testimony of Lindsay N. Barron. 

2 a. Produce the load forecast used in the development of  Rig Rivers’ 
3 budgets and this application, and all attendant modeling 

4 (including input and output files) and workpapers in  machine 

5 readable format with formulas intact. 

6 b. Identify all updates or changes made to the inputs or 

7 assumptions used in the 2011 Load Forecast in developing the 

8 load forecast for  this application. 

9 b. (i) Explain the basis for each such update or change to the 
10 2011 Load Forecast. 

11 

12 Response) 

13 

14 b. 1) Updated transmission loss rate. 

15 

16 

17 

18 b.(i.) 

19 

20 

21 

22 

a .  Please see the spreadsheet provided in response to AG 1-231. 

2) Century load changed to zero, effective August 20, 2013. 

3) Alcan load changed to zero, effective January 31, 2013. 

4) Updated various direct serve load customers demand and energy. 

1) As a normal course of business Big Rivers’ transmission loss rate 

percentage is recalculated in January of each year based on historical 

system information. Additionally as a result of the Alcan and Century 

loads going to zero, the percentage loss rate will increase. Big Rivers 

Case No. 2012-00535 
Response to SC 1-30 

Witness: Lindsay N. Barron 
Page 1 of 2 
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CASE NO. 2012-00535 

en Taylor and Sierra Club’s 
Information date February 14,2013 

estimated this new percentage and incorporated it into the load 

forecast. 

2) On August 20, 2012 Big Rivers received a notice from Century 

indicating they would cease smelting operations effective August 20, 

2013. 

3) On January 31, 2013 Big Rivers received a notice from Alcan 

indicating they would cease smelting operations effective January 31, 

2014. 

4) Big Rivers incorporates changes in the load forecast regarding the 

demand and energy requirements of direct serve customers as they 

become known. 

Case No. 2012-00535 
Response to SC 1-30 

Witness: Lindsay N. Barron 
Page 2 of 2 
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aylor and Sierra Club's Initial Request for 
ation dated February 14,2013 

April 25, 2013 

Item 31) Refer to p.  5 line 3 through p.  6 line 3 of the testimony of 

Travis Siewert. Produce, in machine readable format with formulas 

intact, all of the financial modeling (including input and output files) 

and workpapers that Big ivers generated for this proceeding. 

Response) Please reference the electronic files provided in response to PSC 1- 

57 and AG 1-239. 

9 Witness) Chris A. Warren 

Case No. 2012-00535 
Response to S C  1-31 

Witness: Chris A. Warren 
Page 1 of 1 
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CASE NO. 2012-00535 

en Taylor an Sierra Club’s Initial 
Information dated February 14,2013 

April 25,2013 

Item 32) For each of the lson, Green, Coleman, eid, or HMP&I, 

generating units: 
a. Identify the estimated retirement date 
b. Produce any analysis or assessment of the economics of continued 

operation of such unit 

c. Produce any analysis or assessment of the impact that retirement 
of each unit would have on capacity adequacy, transmission grid 
stability, transmission grid support, voltage support, or 
transmission system reliability 

d. Identify any transmission grid upgrades or changes that would be 

needed to permit the retirement of any of the units 
e. Produce any analysis or assessment of  the need for the continued 

operation of each unit. 

Response) 

a. Per Big Rivers 2012 Depreciation Study conducted by Burns & McDonnell 

Engineering the expected retirement dates for Big Rivers generating 

assets in “Scenario 1” on page 11-4 are as follows: 

Green Units 1 & 2 2041 

HMP&I, Units 1 & 2 2035 

Reid Unit 1 2025 

Wilson Unit 1 2045 

Coleman Units 1, 2 & 3 2035 

Case No. 2012-00535 
Response to SC 1-32 

Witness: Robert W. Berry 
Page 1 of 2 
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ON 

Response to Sierra Club’s Initial 
Information dated February 14,2013 

April 25, 2013 

b. No analysis or assessments have been done. 

c. See Big Rivers’ response to PSC 2-2l(f)(l). 

d. Big Rivers has not performed the studies necessary to identify the 

transmission grid upgrades needed to permit the retirement of any of the 

generating units currently operating on its system. 

e. See Big Rivers’ response to PSC 2-2l(f)(l). 

Witness) Robert W. Berry 

Case No. 2012-00535 
Response to SC 1-32 

Witness: Robert W. Berry 
Page 2 of 2 
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erra Club’s Initial 
February 14,2013 

Item 33) For each of the following existing, proposed, or potential 
regulatory requirements, produce any evaluation of the pollution 

controls that would he needed, or the  estimated costs that would he 
incurred, to bring each of Big ivers’ coal-fired electric generating units 

into compliance with the requirement: 
a. I-hour SO2 NAAQS 

b. The proposed Coal Combustion Residuals Rule 

c. Section 316(b) of the Clean Water Act 

d. Section 316(a) of the Clean Water Act 

e. Clean Water Act effluent limitation guidelines 

f. Clean Air Interstate Rule 

g. Ozone NAAQS 
h. PM2.5 N M Q S  

i. Greenhouse gas New Source Performance Standards 
j .  MATS 

Response) Relative to the aforementioned regulatory requirements Big Rivers 

offers the following: 

a. No studies completed. 

b. No additional studies completed after Sargent & Lundy LLC report 

of February 13, 2012. 

Case No. 2012-00535 
Response to SC 1-33 

Witness: Robert W. Berry 
Page 1 of 2 



Ronald M. Sullivan 

'e T Mountjoy 

- rank Stainhack 

James M Miller 

Michael A. Fiorella 

Allen W. Holbrook 

R. Michael Sullivan 

Bryan R. Reynolds* 

Tyson h Kamuf 

Mark W. Starnes 

C. Ellsworth Mountjoy 

*Also Licensed in Indiana 

SULLIVAN, MOTJNTJOY,  STAINBACK & MILLER. P S C  

ATTORNEYS AT L A W  

April 25, 2013 

Mr. Jeff Derouen 
Executive Director 
Public Service Commission of Kentucky 
P.O. Box 615 
21 1 Sower Boulevard 
Frankfort, KY 40602-0615 

AF'R 8 5 2013 
PUBLIC SERVICE 

COMMISSION 

In Th8e Matter Ofi Application of Rig Riuers Electric CoiForation For A 
Generd Adjustment In Rates - Case No. 2012-00535 

Dear Mr. Derouen: 

Enclosed for filing are an original and ten (10) copies of (i) Big Rivers Electric 
Corporation's response to Ben Taylor and Sierra Club's initial request for 
information; (ii) a petition for confidential treatment; and (iii) a motion for 
deviation. 

I certify that on this date copies of this letter, the response, the petition, and 
the motion have been served on those parties listed on the attached service 
list by either Federal Express or hand delivery. 

Sincerely, 

Tyson Kamuf 

cc: Service List 
Billie J .  Richert 

Telephone (270) 926-4000 

Telecopier (270) 68.3-6694 

100 St Ann Building 

PO Box 727 

'IOIO, Kentucky 

42302-0727 

w\yw westkylaw.com 

http://westkylaw.com

