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COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMI\IIISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 

) 

ADJUSTMENT IN RATES 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

PSC CASE NO. 2011-00036 
June 22,201 1 PUBLIC SERVICE 

COMMISSION 

Reaues t STAFF-1 
Refer to page 9, line 1-5, of the Direct Testimony and Exhibits of Henry W. Fayne (“Fayne 
Testimony”). Mr. Fayne states that there were 34 smelters in the U.S. in 1978 producing 3 1  
percent of the world supply of aluminum. Today, there are ten smelters producing only 4.2 
percent of the world’s supply. 

a. Explain where the production has moved and whether the price of electricity is the only 
reason smelters have left the U.S. 

b. Considering the estimated cost impacts of the new and amended federal environmental 
regulations, explain whether Mr. Fayne believes that the aluminum industry in the United 
States can survive the impact if complying with the new regulations. 

RESPONSE 

a. In all cases, the smelters that shut down in the U.S. identified the cost of electricity as the 
primary reason for the closure. New production capacity has developed in places around the 
world with either low-cost hydro or geo-thermal sources of electricity or where government 
subsidies had been provided (e.g., Iceland, Middle East). 

b. Considering the estimated cost impacts of the new and amended federal environmental 
regulations, Mr. Fayne believes that smelters supplied with electricity primarily from 
hydroelectric sources should continue to be viable. Smelters such as Sebree and Hawesville 
that are supplied with electricity primarily from coal sources are less likely to survive unless 
(1) the rest of the world adopts similar provisions which would adjust the LME to levels that 
would support such higher electricity costs or (2) special arrangements are implemented 
which would mitigate such costs for the smelters. 

Witness: Henry W Fayne 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
COFWOFUTION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,201 1 
PSC CASE NO. 2011-00036 

Reaues t STAFF-2 
Refer to page 9, line 18, of the Fayne Testimony and Exhibit HWF-I. Both refer to the average 
global price of electricity for smelters, excluding China, of approximately $27 per MWh. Explain 
why the “global price” does not include the price of electricity for smelters operating in China. If 
the price in China is available, provide it. 

RESPONSE 

The price of electricity for smelters in China is generally excluded fiom analyses intended to 
evaluate the competitive viability of smelters for the following reasons: 

1.  

2. 

The high cost of electricity in China is offset by government subsidized labor and plant 
investment. 
China is not an open market economy. Aluminum production in China is consumed 
internally (independent of price) and, therefore, the cost of production in China does not 
directly affect the LME price. 

The cost of electricity in China is approximately $58/MWh. 

Witness: Henry W Fayne 
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COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL IJTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reaues t STAFF-3 
Refer to pages 18-19 of the Fayne Testimony. Provide copies of the following commission 
orders referenced by Mr. Fayne, which included decisions that specifically addressed cost-of- 
service issues for aluminum smelters: 

a. Missouri commission - Case No. ER-2010-0036 
b. Ohio commission - Case No. 09-1 19-EI-AEC 
c. West Virginia - Case No. 05-278-E-PC-PW-42T 

RESPONSE 

Please see attached Exhibits STAFF-3A, STAFF-3B, and STAFF-3C on enclosed CD. 

Witness: Henry W Fayne 
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The Missouri Public Service Commission, having considered all the competent and 

substantial evidence upon the whole record, makes the following findings of fact and 

conclusions of law. The positions and arguments of all of the parties have been considered 

by the Commission in making this decision. Failure to specifically address a piece of 

evidence, position, or argument of any party does not indicate that the Commission has 

failed to consider relevant evidence, but indicates rather that the omitted material was not 

dispositive of this decision. 

Summary 

This order allows AmerenUE to increase the revenue it may collect from its Missouri 

customers by approximately $226.3 million based on the data contained in the Revised 

True-up Reconciliation filed by the Missouri Public Service Commission Staff on April 14, 

2010. 
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Procedural History 

On July 24, 2009, Union Electric Company, d/b/a AmerenUE filed tariff sheets 

designed to implement a general rate increase for electric service. The tariff would have 

increased AmerenUE’s annual electric revenues by approximately $401.5 million. The tariff 

revisions carried an effective date of August 23, 2009. By a separate tariff also issued on 

July 24, AmerenUE sought to implement an interim rate adjustment that would have 

allowed it to recover $37.3 million as an interim rate increase. The interim rate adjustment 

tariff carried an October 1, 2009 effective date. 

By order issued on July 27,2009, the Commission suspended AmerenUE’s general 

rate increase tariff until June 21, 2010, the maximum amount of time allowed by the 

controlling statute.‘ In the same order, the Commission directed that notice of AmerenUE’s 

tariff filing be provided to interested parties and the public. The Commission also 

established August 17, 2009, as the deadline for submission of applications to intervene. 

The following parties filed applications and were allowed to intervene: The International 

Brotherhood of Electrical Workers Locals 2, 309, 649, 702, 1439, and 1455, AFL-CIO and 

International Union of Operating Engineers Local 148 AFL-CIO (collectively the Unions); 

The Missouri Industrial Energy Consumers (MIEC);2 The Missouri Energy Group (MEG);3 

The Missouri Department of Natural Resources; Laclede Gas Company; The Consumers 

Council of Missouri; AARP; The Missouri Retailers Association; The Natural Resources 

’ Section 393.1 50, RSMo 2000. 

* The following members of MlEC were allowed to intervene as individual entities and as an 
association: Anheuser-Busch Companies, Inc.; BioKyowa, Inc.; The Baeing Company; Doe Run; 
Enbridge; General Motors Corporation; GKN Aerospace; Hussmann Corporation; JW Aluminum; 
MEMC Electronic Materials; Monsanto; Pfizer; Precoat Metals; Proctor & Gamble Company; Nestle 
Purina PetCare; Noranda Aluminum; Saint Gobain; Solutia; and U.S. Silica Company. 

The members of MEG are Barnes-Jewish Hospital; Buzzi Unicem USA, Inc.; and SSM 
Healthcare. 
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Defense Council; the Missouri Association of Community Organizations for Reform Now 

(MO-ACORN); the City of O’Fallon, the City of University City, the City of Rock Hill, and the 

St. Louis County Municipal League (the Municipal Group); the Midwest Energy Users’ 

Association (MEUA);4 Charter Communications, Inc.; the Missouri Joint Municipal Electric 

Utility Commission; and Kansas City Power & Light Company. 

On September 14, 2009, the Commission established the test year for this case as 

the 12-month period ending March 31, 2009, trued-up as of January 31, 2010. In its 

September 14 order, the Commission established a procedural schedule leading to an 

evidentiary hearing regarding AmerenUE’s general rate increase tariff. 

The Commission addressed AmerenUE’s interim rate increase tariff separately. The 

Commission suspended that tariff from its October 1 , 2009 effective date until January 29, 

201 0. After accepting prefiled testimony and conducting an evidentiary hearing on 

December 7,2009, the Commission rejected the interim rate increase tariff in a Report and 

Order issued on January 13,201 0. 

In January and February, 2010, the Commission conducted seventeen local public 

hearings at various sites around AmerenUE’s service area. At those hearings, the 

Commission heard comments from AmerenUE’s customers and the public regarding 

AmerenUE’s request for a rate increase. 

In compliance with the established procedural schedule, the parties prefiled direct, 

rebuttal, and surrebuttal testimony. The evidentiary hearing began on March 15,201 0, and 

continued through March 26. The parties indicated they had no contested true-up issues 

and the Commission cancelled the true-up hearing scheduled for April 12 and 13, 201 0. 

The members of MEUA are Wal-Mart Stores and Best Buy Co. Inc. 
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The parties filed post-hearing briefs on April 23, 201 0, with reply briefs following on April 

30. Based on the revised true-up reconciliation filed by Staff on April 14,2010, AmerenUE 

has reduced its rate increase request to $286,930,749. 

Pending Motion 

Following the hearing, on April 22, Staff and AmerenUE filed a written motion 

offering certain true-up exhibits into evidence. The written motion was necessary because 

the true-up hearing was cancelled at the request of the parties. The Commission issued an 

order on April 23 that established April 26 as the deadline for the parties to object to the 

admission of any of the submitted exhibits. MlEC filed a response on April 26 entitled 

Objection to True-Up Reconciliation. Despite its title, MIEC’s pleading did not object to the 

admission of the true-up reconciliation that had been submitted by Staff as exhibit 244. 

Rather, MIEC’s pleading asked the Commission to modify that reconciliation to correctly 

reflect MIEC’s position on steam production - net salvage. The Commission issued an 

order on April 27 that modified the reconciliation as requested by MlEC and admitted all the 

true-up exhibits into evidence. 

On May 3, AmerenUE filed a motion asking the Commission to modify a portion of its 

April 27 order admitting the true-up exhibits into evidence by rejecting the modification to 

the reconciliation offered by MIEC. MlEC filed suggestions in opposition to that motion on 

May 3. 

AmerenUE contends the reconciliation should not be modified to reflect MIEC’s 

asserted position on depreciation because that position is not supported by the evidence in 

the record. MlEC responds by asserting that its adjustment is correct. The challenged 

exhibit is simply Staffs reconciliation that purports to evaluate the monetary value of the 
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positions asserted by the various parties. At any rate, AmerenUE’s motion indicates its 

motion will be moot if the Commissian uses the life span approach to depreciation 

advocated by the company. This report and order does use the life span approach 

advocated by AmerenUE, so the motion is moot. On that basis, AmerenUE’s Motion to 

Modify Order Admitting True-Up Exhibits is denied. 

The Partial Stipulations and Agreements 

During the course of the evidentiary hearing, various parties filed four nonunanimous 

partial stipulations and agreements resolving issues that would otherwise have been the 

subject of testimony at the hearing. No party opposed those partial stipulations and 

agreements. As permitted by its regulations, the Commission treated the unopposed 

partial stipulations and agreements as unanim~us.~ After considering both stipulations and 

agreements, the Commission approved them as a resolution of the issues addressed in 

those agreements.6 The issues resolved in those stipulations and agreements will not be 

further addressed in this report and order, except as they may relate to any unresolved 

issues. 

On March 17,201 0, the Office of the Public Counsel, Noranda, MIEC, AARP and the 

Consumers Council of Missouri, and the Missouri Retailers Association filed an additional 

non-unanimous stipulation and agreement that would have resolved various class cost of 

service and rate design  issue^.^ MEUA opposed that non-unanimous stipulation and 

agreement, and as provided in the Commission’s rules, the Commission will consider that 

Commission Rule 4 CSR 240-2.1 15(C). 

The Commission issued an Order Approving First Stipulation and Agreement on March 24,201 0. 
The Commission issued an Order Approving Second Stipulation and Agreement, Third Stipulation 
and Agreement, and Market Energy Prices Sfipulation and Agreement on April 14, 201 0. 

The same parties filed an addendum to their stipulation and agreement on March 26, 2010. 
MEUA also opposed that addendum. 
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stipulation and agreement to be merely a position of the signatory parties to which no party 

is bound.8 The issues that were the subject of that stipulation and agreement will be 

determined in this report and order. 

Overview 

AmerenUE is an investor-owned integrated electric utility providing retail electric 

service to large portions of Missouri, including the St. Louis Metropolitan area. AmerenUE 

has approximately 1.2 million retail electric customers in Missouri, more than 1 million of 

whom are residential  customer^.^ AmerenUE also operates a natural gas utility in Missouri 

but the rates it charges for natural gas are not at issue in this case. 

AmerenUE began the rate case process when it filed its tariff on July 24, 2009. In 

doing so, AmerenUE asserted it was entitled to increase its retail rates by $401.5 million 

per year, an increase of approximately 18 percent.’” AmerenUE attributed approximately 

$227 million of that increase to the rebasing of fuel costs that would otherwise be passed 

through to customers by operation of the company’s existing fuel adjustment clause. ” 

AmerenUE set out its rationale for increasing its rates in the direct testimony it filed along 

with its tariff on July 24. In addition to its filed testimony, AmerenUE provided work papers 

and other detailed information and records to the Staff of the Commission, Public Counsel, 

and to the intervening parties. Those parties then had the opportunity to review 

AmerenUE’s testimony and records to determine whether the requested rate increase was 

justified. 

Commission Rule 4 CSR 240-2.1 15(2)(D). 

Baxter Direct, Ex. 100, Page 4, Lines 14-15. 

lo Baxter Direct, Ex. 100, Page 5,  Lines 7-8. 

Baxter Direct, Ex. 100, Page 5, Lines 8-1 1. 
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Where the parties disagreed, they prefiled written testimony to raise those issues to 

the attention of the Commission. All parties were given an opportunity to prefile three 

rounds of testimony - direct, rebuttal, and surrebuttal. The process of filing testimony and 

responding to the testimony filed by other parties revealed areas of agreement that 

resolved some issues and areas of disagreement that revealed new issues. On March 8, 

the parties filed a list of the issues they asked the Commission to resolve. 

As previously indicated, a number of the identified issues were resolved by the 

approved partial stipulations and agreements and will not be further addressed in this 

report and order. The remaining issues will be addressed in turn. 

Conclusions of Law Regarding Jurisdiction 

A. AmerenUE is a public utility, and an electrical corporation, as those terms are 

defined in Section 386.020(43) and (15), RSMo (Supp. 2009). As such, AmerenUE is 

subject to the Commission's jurisdiction pursuant to Chapters 386 and 393, RSMo. 

B. Section 393.140(1 I ) ,  RSMo 2000, gives the Commission authority to regulate the 

rates AmerenUE may charge its customers for electricity. When AmerenUE filed a tariff 

designed to increase its rates, the Commission exercised its authority under Section 

393.150, RSMo 2000, to suspend the effective date of that tariff for 120 days beyond the 

effective date of the tariff, plus an additional six months. 

Conclusions of Law Regarding the Determination of Just and Reasonable Rates 

A. In determining the rates AmerenUE may charge its customers, the Commission 

is required to determine that the proposed rates are just and reasonable.'* AmerenUE has 

the burden of proving its proposed rates are just and rea~onab1e.l~ 

'' Section 393.150.2, RSMo 2000. 
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B. In determining whether the rates proposed by AmerenUE are just and 

reasonable, the Commission must balance the interests of the investor and the con~umer. ’~ 

In discussing the need for a regulatory body to institute just and reasonable rates, the 

United States Supreme Court has held as follows: 

Rates which are not sufficient to yield a reasonable return on the value of the 
property used at the time it is being used to render the services are unjust, 
unreasonable and confiscatory, and their enforcement deprives the public 
utility company of its property in violation of the Fourteenth Amendment.” 

In the same case, the Supreme Court provided the following guidance on what is a just and 

reasonable rate: 

What annual rate will constitute just compensation depends upon many 
circumstances and must be determined by the exercise of a fair and 
enlightened judgment, having regard to all relevant facts. A public utility is 
entitled to such rates as will permit it to earn a return on the value of the 
property which it employs for the convenience of the public equal to that 
generally being made at the same time and in the same general part of the 
country on investments in other business undertakings which are attended by 
corresponding risks and uncertainties; but it has no constitutional right to 
profits such as are realized or anticipated in highly profitable enterprises or 
speculative ventures. The return should be reasonably sufficient to assure 
confidence in the financial soundness of the utility and should be adequate, 
under efficient and economical management, to maintain and support its 
credit and enable it to raise the money necessary for the proper discharge of 
its public duties. A rate of return may be reasonable at one time and become 
too high or too low by changes affecting opportunities for investment, the 
money market and business conditions generally.16 

The Supreme Court has further indicated: 

‘[Rlegulation does not insure that the business shall produce net revenues.’ 
But such considerations aside, the investor interest has a legitimate concern 
with the financial integrity of the company whose rates are being regulated. 

l 3  Id. 

l4 Federal Power Commission v. Hope Natural Gas Co., 320 US. 591,603, (1944). 

l5 Bluefield Water Works & lmprovement Co. v. Public Service Commission of the State of West 
Virginia, 262 US.  679, 690 (1923). 

l6 Id. at 692-93. 
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From the investor or company point of view it is important that there be 
enough revenue not only for operating expenses but also for the capital costs 
of the business. These include service on the debt and dividends on the 
stock. By that standard the return to the equity owner should be 
commensurate with returns on investments in other enterprises having 
corresponding risks. That return, moreover, should be sufficient to assure 
confidence in the financial integrity of the enterprise, so as to maintain its 
credit and to attract ~apita1.l~ 

C. In undertaking the balancing required by the Constitution, the Commission is not 

bound to apply any particular formula or combination of formulas. Instead, the Supreme 

Court has said: 

Agencies to whom this legislative power has been delegated are free, within 
the ambit of their statutory authority, to make the pragmatic adjustments 
which may be called for by particular circumstances.18 

D. Furthermore, in quoting the United States Supreme Court in Hope Natural Gas, 

the Missouri Court of Appeals said: 

[Tlhe Commission [is] not bound to the use of any single formula or 
combination of formulae in determining rates. Its rate-making function, 
moreover, involves the making of ‘pragmatic adjustments.’ . . . Under the 
statutory standard of ‘just and reasonable’ it is the result reached, not the 
method employed which is controlling. It is not theory but the impact of the 
rate order which counts.lg 

The Rate Making Process 

The rates AmerenUE will be allowed to charge its customers are based on a 

determination of the company’s revenue requirement. AmerenUE’s revenue requirement is 

calculated by adding the company’s operating expenses, its depreciation on plant in rate 

base, taxes, and its rate of return multiplied by its rate base. The revenue requirement can 

” Federal Power Commission v. Hope Natural Gas Co., 320 U.S. 591, 603 (1944) (citations 
omitted). 

Federal Power Commission v. Natural Gas Pipeline Co. 31 5 U.S. 575, 586 (1 942). 

State exrel. Associated Natural Gas Co. v. Pub. Sew. Comm’n, 706 S.W. 2d 870,873 (Mo. App. 
W.D. 1985). 
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be expressed as the following formula: 

Revenue Requirement = E + D + T + R(V-AD+A) 
Where: E = Operating expense requirement 

D = Depreciation on plant in rate base 
T = Taxes including income tax related to return 
R = Return requirement 
(V-AD+A) = Rate base 

For the rate base calculation: 
V = Gross Plant 
AD = Accumulated depreciation 
A = Other rate base items 

All parties accept the basic formula. Disagreements arise over the amounts that should be 

included in the formula. 

The issues 

1. Rate of Return 

Findings of Fact: 

introduction: 

1. This issue concerns the rate of return AmerenUE will be authorized to earn on its 

rate base. Rate base includes things like generating plants, electric meters, wires and 

poles, and the trucks driven by AmerenUE’s repair crews. In order to determine a rate of 

return, the Commission must determine AmerenUE’s cost of obtaining the capital it needs. 

a. Capital Structure 

2. The relative mixture of sources AmerenUE uses to obtain the capital it needs is its 

capital structure. All parties agree that AmerenUE’s actual capital structure as of the true- 

up date, January 31, 2010, should be used for purposes of establishing its rates in this 

case. Staffs True-Up Accounting Schedules described AmerenUE’s actual capital 

structure as of January 31, 2010 as: 

Long-Term Debt 47.26% 
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Short-Term Debt oo.ooo/o 
Preferred Stock 01.48'/0 
Common Equity 51 .260/020 

Since all parties accept this capital structure, the Commission will not further address this 

matter. 

3. Similarly, AmerenUE's calculation of the cost of its long-term debt and preferred 

stock is not disputed by any party,21 and will not be further addressed. 

b. Return on Equity 

Introduction: 

4. Determining an appropriate return on equity is without a doubt the most difficult part 

of determining a rate of return. The cost of long-term debt and the cost of preferred stock 

are relatively easy to determine because their rate of return is specified within the 

instruments that create them.22 In contrast, in determining a return on equity, the 

Commission must consider the expectations and requirements of investors when they 

choose to invest their money in AmerenUE rather than in some other investment 

opportunity. As a result, the Commission cannot simply find a rate of return on equity that 

is unassailably scientifically, mathematically, or legally correct. Such a "correct" rate does 

not exist. Instead, the Commission must use its judgment to establish a rate of return on 

equity attractive enough to investors to allow the utility to fairly compete for the investors' 

dollar in the capital market, without permitting an excessive rate of return on equity that 

would drive up rates for AmerenUE's ratepayers. In order to obtain guidance about the 

'" Staff True-Up Accounting Schedules, Ex. 243, Schedule 12. 

'* Lawton Direct, Ex. 304, Page 9, Lines 4-5. 

Transcript, Page 1953, Lines 3-5. 

14 



appropriate rate of return on equity, the Commission considers the testimony of expert 

witnesses. 

5. Four financial analysts offered recommendations regarding an appropriate return on 

equity in this case. Dr. Roger A. Morin testified on behalf of AmerenUE. Dr. Morin is 

Emeritus Professor of Finance at Robinson College of Business, Georgia State University, 

and Professor of Finance for Regulated Industry at the Center for the Study of Regulated 

Industry at Georgia State University. He holds a Bachelor of Engineering degree and an 

MBA in Finance from McGill University, as well as a Ph.D. in Finance and Econometrics 

from the Wharton School of Finance, University of Penn~ylvania.’~ He recommends the 

Commission allow AmerenUE a return on equity of 10.8 per~ent.‘~ 

6. David Murray testified on behalf of Staff. Murray is the Acting Utility Regulatory 

Manager of the Financial Analysis Department for the Commission. He holds a Bachelor of 

Science degree in Business Administration from the University of Missouri - Columbia, and 

a MBAfrom Lincoln University. Murray has been employed by the Commission since 2000 

and has offered testimony in many casesz5 Murray recommends a return on equity within 

a range of 9.0 percent to 9.7 percentIz6 with a recommended midpoint of 9.35 per~ent. ’~ 

7. Stephen G. Hill also offered rate of return testimony on behalf of Staff. Hill is self- 

employed as a financial consultant, specializing in financial and economic issues in 

regulated industries. He earned a Bachelor of Science degree in Chemical Engineering 

from Auburn University, and a Masters degree in Business Administration from Tulane 

23 Morin Direct, Ex. I 1 1, Page 1, Lines 6-16. 

24 Morin Rebuttal, Ex. 1 12, Page 52, Line 13. 

25 Staff Report - Revenue RequirementKost of Service, Ex. 200, Appendix 1, Page 42. 

26 Staff Report - Revenue RequiremenffCost of Service, Ex. 200, Page 37, Lines 24-26. 

27 Transcript, Page 2022, Lines 24-25. 
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University.28 Hill did not offer a recommended a return on equity for AmerenUE. Instead, 

he offered testimony to support Murray's recommended rate of return, and to rebut the 

testimony offered by the other testifying return-on-equity witnesses.2g 

8. Michael Gorman testified on behalf of MIEC. Gorman is a consultant in the field of 

public utility reg~lation.~' He holds a Bachelors of Science degree in Electrical Engineering 

from Southern Illinois University and Masters Degree in Business Administration with a 

concentration in Finance from the University of Illinois at S~ringfield.~' Gorman 

recommends the Commission allow AmerenUE a return on equity within a range of 9.5 

percent to 10.5 percent, with a recommended midpoint of 10.0 percent.32 

9. Finally, Daniel J. Lawton testified on behalf of Public Counsel. Lawton is a 

consultant who holds a Bachelor of Arts degree in Economics from Merrimack College and 

a Master of Arts in Economics from Tufts Un i~ers i ty .~~ Lawton recommends the 

Commission allow AmerenUE a return on equity within a range of 9.3 percent to 10.9 

with a recommended midpoint of 10.1 percent.35 

Specific Findings of Fact: 

I O .  A utility's cost of common equity is the return investors require on an investment in 

that company. Investors expect to achieve their return by receiving dividends and stock 

28 Hill Rebuttal, Ex. 212, Page I, Lines 7-15. 

29 Hill Surrebuttal, Ex. 213, Pages 22-23, Lines 20-26, 1-23. 

30 Garman Direct, Ex. 408, Page 1 , Line 5. 

31 Gorman Direct, Ex. 408, Appendix A, Page 1, Lines 10-12. 

32 Gorman Direct, Ex. 408, Page 2, Lines 9-1 1. 

33 Lawton Direct, Ex. 304, Schedule DJL-1. 

34 Lawton Direct, Ex. 304, Page 5, Lines 11-12. 

35 Transcript, Page 21 86, Lines 15-1 7. 
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price appre~iat ion~~ Financial analysts use variations on three generally accepted methods 

to estimate a company’s fair rate of return on equity. The Discounted Cash Flow (DCF) 

method assumes the current market price of a firm’s stock is equal to the discounted value 

of all expected future cash flows. The Risk Premium method assumes that all the 

investor’s required return on an equity investment is equal to the interest rate on a long- 

term bond plus an additional equity risk premium to compensate the investor for the risks of 

investing in equities compared to bonds. The Capital Asset Pricing Method (CAPM) 

assumes the investor’s required rate of return on equity is equal to a risk-free rate of 

interest plus the product of a company-specific risk factor, beta, and the expected risk 

premium on the market portfolio. No one method is any more “correct” than any other 

method in all circumstances. Analysts balance their use of all three methods to reach a 

recommended return on equity. 

11. Before examining the analyst’s use of these various methods to arrive at a 

recommended return on equity, it is important to look at another number. For 2009, the 

average return on equity awarded to integrated electric utilities by state commissions in this 

country was 10.59 percent, as reported by Regulatory Research  associate^.^^ 

12. The Commission mentions the average allowed return on equity not because the 

Commission should, or would slavishly follow the national average in awarding a return on 

equity to AmerenUE. However, AmerenUE must compete with other utilities all over the 

country for the same capital. Therefore, the average allowed return on equity provides a 

reasonableness test for the recommendations offered by the return on equity experts. 

36 Gorman Direct, Ex. 408, Page 15, Lines 10-12. 

37 Morin Rebuttal, Ex. 112, Page 2, Lines 11-14. 
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13. In his direct testimony filed on behalf of AmerenUE, which he submitted in July 

2009, Dr. Morin recommended AmerenUE be allowed a return on equity of 11.5 percent.38 

By February 11, 2010, when he submitted his rebuttal testimony, Dr. Morin had reduced 

this recommended return on equity to 10.8 percent.3g Dr. Morin did not change his 

methodology, but his updated analysis used December 2009 stock prices that were higher 

than the prices he had used in his July 2009 te~timony.~' He testified that his rebuttal 

testimony was intended to supersede his direct testimony4' and that a recommendation of 

11.5 percent would be ludicrous at the time of the hearing.42 The Commission will consider 

Dr. Morin's recommendation of 10.8 percent when deciding an appropriate return on equity 

for AmerenUE. 

14. Three of the four return on equity experts offered recommendations between 10.0 

percent and 10.8 percent. The fourth recommendation, the 9.35 percent recommended by 

Staffk witness David Murray, is lower than the other recommendations, and is substantially 

lower than the 2009 national average of allowed returns on equity of 10.59 percent.43 

15. Murray's recommendation is low because the three stage DCF analysis he 

performed relies on an unreasonably low long-term growth estimate of 3.1 percent. Murray 

based his long-term growth rate on the Energy Information Administration's projection of 

long-term growth in the usage of electricity plus an inflation factor.44 Murray's calculation of 

, 

38 Morin Direct, Ex. 11 1, Page 5, Lines 17-20. 

39 Morin Rebuttal, Ex. 112, Page 56, Lines 9-1 1. 

4" Morin Rebuttal, Ex. 112, Pages 52-53. 

41 Transcript, Page 1828, Lines 1-4. 

42 Transcript, Page 1898, Lines 19-20. 

43 Morin Rebuttal, Ex. 112, Page 6, Lines 22-28. 

44 Staff Report - Revenue RequirementKOst of Service, Pages 26-27, Lines 6-28, 1-8. 
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a long-term growth rate based on the anticipated growth of demand for electricity is 

inconsistent with the requirements of the DCF model, which relies on earningsldividends 

If Murray had instead relied on the historical growth in real GDP for the United 

States from 1929 through 2008, plus an inflation factor, he would have derived a long-term 

growth forecast of 6.0 percent.46 

16. Murray’s DCF analysis also contrasts sharply with the DCF analysis performed by 

the other return on equity experts, who relied on forecasted growth rates published by 

reputable investment analysts. As Public Counsel’s witness, Daniel Lawton, explained at 

the hearing, the growth in the use of electricity is not a good measure of the actual growth 

in an electric utilities earnings because earnings growth can come from more than just the 

growth in the demand for e le~t r ic i ty .~~ Lawton also defended his, and other analyst’s use of 

forecasted growth rates, testifying: “relying on published price, dividend and growth rate 

data and forecasts is not different or unique. .. . this is what regulatory authorities typically 

consider to determine a reasonable return for setting fair and just rates for  consumer^."^^ 

Lawton testified that he would never use projected growth in electricity demand as a 

component in the growth rate in a DCF analysis so long as analyst forecasts were 

available4g and that he has never seen another analyst use such a projection in the way 

Murray used it.50 

45 Marin Rebuttal, Ex. 1 12, Page 18, Lines 1-2. 

46 Morin Rebuttal, Ex. 112, Page 18, Lines 6-22. 

47 Transcript, Page 21 83, Lines 19-25. 

48 Lawton Surrebuttal, Ex. 306, Page 5, Lines 15-18. 

49 Transcript, Page 221 1, Lines 8-15. 

50 Transcript, Pages 2210-221 1, Lines 12-25, 1-7. 
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17. In an attempt to support the reasonableness of his very low return on equity 

recommendation, Murray cites several analyst reports that suggest they anticipate 

AmerenUE will earn a return on equity of under 9 per~ent.~’  As further support, Murray 

points to information from the Missouri State Employees’ Retirement System’s website that 

would indicate the pension fund expects future returns on equities of only 8.5 percent.52 

18. Murray’s reliance on analyst reports to support his recommendation is misplaced. 

Most investors do not have access to the specific analyst reports that Murray examined and 

thus they cannot rely on them in deciding where to invest their money.53 More 

fundamentally, the analyst reports upon which Murray relies are designed to project what 

the analyst expects a company to earn, not what would be a reasonable return for the 

company to earn.54 In other words, an analyst may conclude that AmerenUE will not earn a 

reasonable return and recommend that investors not invest in that company. That analyst’s 

projection should not then be used to test the reasonableness of a recommendation of the 

amount a company will need to earn to attract investment. 

19. Similarly, Murray’s use of information about the investment expectations of a state 

pension fund to test the reasonableness of his recommendation is not appropriate. Murray 

indicated he is not aware of any other analyst who uses such information in that manner;55 

although Staffs other return on equity witness, Stephen Hill, recently had a similar 

” Staff Report - Revenue RequirementlCost of Service, Ex. 200, Pages 31-35. 

’’ Staff Report - Revenue RequirementlCost of Service, Ex. 200, Page 35, Lines 20-27. 

53 Transcript, Page 221 3, Lines 4-24. 
54 Transcript, Page 2298, Lines 3-1 1. 

’’ Transcript, Page 2058, Lines 2-8. 
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argument rejected by the California PUC.56 The problem with using a pension fund’s 

expectations in this way is that pension funds have different investment goals and thus are 

not well suited to assessing the cost of equity capital in a rate p r~ceed ing .~~ 

20 

not an appropriate return on equity for AmerenUE. 

21. The other three witnesses who recommend rates of return used similar methods of 

analysis and achieved similar  result^.^' The recommendations offered by Gorman for 

MlEC and Lawton for Public Counsel are very close to each other, with Gorman at 10.0 

percent and Lawton at 10.1 percent. Dr. Morin is higher at 10.8 percent. 

22. Part of the reason Dr. Morin’s recommendation is higher than the other 

recommendations is that the only DCF model he relied on was a constant growth DCF 

model. As Gorman explained in describing why he did not rely on this own constant growth 

DCF results that showed a return on equity of 11.2 percent, “the constant growth DCF 

return is not reasonable and represents an overstated return for AmerenUE at this time.”59 

He went on to explain that the constant growth DCF result is overstated because it is based 

on a unsustainably high dividend yield and median growth rate.6o Morin’s constant growth 

DCF suffers from the same deficiencies as Gorman described for his own constant growth 

The Commission finds that Staff‘s recommended return on equity of 9.3 percent is 

Morin Rebuttal, Ex. 112, Page 26, Lines 1-30, citing, In re S. Cal Edison Co., 262 P.U.R. 4‘h 53, 
72 (Ca. Pub. Utils. Comm’n. 2007). 

57 Morin Rebuttal, Ex. 11 2, Pages 26-27, Lines 33-34, 1 -5., see also, Transcript, Page 221 2, Lines 
4-1 9. 

Transcript, Page 1839, Lines 8-1 3. 

59 Gorman Direct, Ex. 408, Page 24, Lines 11-12. 

6o Gorman Direct, Ex. 408, Page 24, Lines 12-16. 

Gorman Rebuttal, Ex. 409, Page 10, Lines 1-6. 
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23. Gorman and Lawton took those deficiencies into account and based their 

recommendations on additional sustainable growth DCF and multi-stage DCF models. 

Gorman’s sustainable long-term growth rate resulted in a median DCF return of 10.2 

percent,62 while his multi-stage growth rate resulted in a DCF return of 10.16 percent.63 

Lawton’s two-stage DCF analysis showed a cost of equity between 10.2 and 10.4 

compared to the 10.9 to 11 .I percent cost of equity shown by his constant 

growth DCF analysis.65 

24. In contrast, despite his belief that it is important to “use a whole bunch of 

techniques”,66 Morin relied on his constant growth DCF analysis and did not analyze any 

other form of DCF. However, in his rebuttal testimony, Gorman reworked Morin’s constant 

growth DCF analysis as a multi-stage growth analysis, using updated stock price data, 

current dividends and recent analysts’ growth rate estimates. Gorman arrived at a 10.0 

percent cost of equity, which is 56 basis points lower than his similar reworking of Morin’s 

constant growth DCF analysis.67 All three analysts balanced the results of their DCF 

analysis with risk premium and CAPM analyses that ranged between the low to mid 9 

percent and the low ten percent area. Thus, the chief difference between their 

recommendations is their non-constant growth analyses. Therefore, it is reasonable to 

believe that if Dr. Morin had performed a multi-stage DCF analysis, as he should have, his 

recommendation might be in the low 10 percent area along with Gorman and Lawton. 

62 Gorman Direct, Ex. 408, Page 31, Lines 13-14. 

63 Gorman Direct, Ex. 408, Page 34, Lines 5-8. 

64 Lawton Direct, Ex. 304, Page 25, Lines 19-21. 

65 Lawton Direct, Ex. 304, Page 24, Lines 15-16. 

67 Gorman Rebuttal, Ex. 409, Page 12, Lines 1-8. 

Transcript, Page 1890, Lines 23-24. 
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25. Based on its consideration of the testimony of all the experts, the Commission finds 

that a return on equity of 10.1 percent is a fair and reasonable return on equity for 

AmerenUE at this time. That is the return on equity recommended by Lawton and the 

Commission finds that Lawton was the most credible and reliable expert witness. However, 

10.1 percent is a reasonable return on equity aside from the fact that it happens to match 

the recommendation of one of the witnesses. The Commission’s decision to use the return 

on equity recommended by Lawton should not be taken to disparage the credibility of the 

other witnesses. 

26. A return on equity of 10.1 percent is somewhat lower than the 10.59 percent 2009 

average return on equity awarded to integrated electric utilities by state commissions. 

However, as Dr. Morin and the other expert witnesses indicated, economic facts have 

changed substantially since 2009. Dr. Morin’s own “recommendation dropped 70 basis 

points between July 2009 and February 2010 due to changes in the capital 

Therefore, a slight reduction in allowed return on equity from the 2009 average is 

reasonable. 

Conclusions of Law: 

A. In assessing the Commission’s ability to use different methodologies to determine 

just and reasonable rates, the Missouri Court of Appeals has said: 

Because ratemaking is not an exact science, the utilization of different 
formulas is sometimes necessary. . . . The Supreme Court of Arkansas, in 
dealing with this issue, stated that there is no ‘judicial mandate requiring the 
Commission to take the same approach to every rate application or even to 
consecutive applications by the same utility, when the commission in its 
expertise, determines that its previous methods are unsound or inappropriate 

68 Transcript, Page 1827, Lines 9-21. 
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to the particular application’ (quoting Soufhwesfern Bell Telephone Company 
v. Arkansas Public Service Commission, 593 S.W. 2d 434 (Ark I 980).69 

Furthermore, 

Not only can the Commission select its methodology in determining rates and 
make pragmatic adjustments called for by particular circumstances, but it 
also may adopt or reject any or all of any witnesses’ te~timony.~’ 

B. In another case, the Court of Appeals recognized that the establishment of an 

appropriate rate of return is not a “precise science”: 

While rate of return is the result of a straight forward mathematic calculation, 
the inputs, particularly regarding the cost of common equity, are not a matter 
of ‘precise science,’ because inferences must be made about the cost of 
equity, which involves an estimation of investor expectations. In other words, 
some amount of speculation is inherent in any ratemaking decision to the 
extent that it is based on capital structure, because such decisions are 
forward-looking and rely, in part, on the accuracy of financial and market 
 forecast^.^' 

Decision: 

Based on the evidence in the record, on its analysis of the expert testimony offered 

by the parties, and on its balancing of the interests of the company’s ratepayers and 

shareholders, as fully explained in its findings of fact and conclusions of law, the 

Commission finds that 10.1 percent is a fair and reasonable return on equity for AmerenUE. 

The Commission finds that this rate of return will allow AmerenUE to compete in the capital 

market for the funds needed to maintain its financial health. 

69 State ex re/. Assoc. Natural Gas Co. v. Public Service Commission, 706 S.W. 2d 870, 880 (Mo. 
App. W.D. 1985). 

’O Id. 

71 State ex re/. Missouri Gas Energy v. Public Service Commission, 186 S.W.3d 376,383 (Mo App. 
W.D. 2005). 
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2. Depreciation 

Findings of Fact: 

Introduction to Depreciation Issues: 

1. Depreciation is the means by which a utility is able to recover the cost of its 

investment in its rate base by recognizing the reduction in value of that property over the 

estimated useful life of the property. Depreciation rates should be designed to allow the 

utility to recover, over the average service life of the assets in that account, the original cost 

of the assets, plus an estimate of any cost to remove the asset, less scrap value of the 

asset.72 

2. The fundamental goal of depreciation is to ensure that the correct amount of 

depreciation is recovered from each generation of customers over the actual service life of 

the property.73 If a depreciation rate is set too high, an excess amount will be recovered 

from current customers. If a depreciation rate is set too low, the cost of the asset will not be 

fully recovered during its life, and the unrecovered cost will be dumped on the customers 

receiving service at the time the asset is retired. 

3. The parties disagreed about several aspects of depreciation. The most fundamental 

disagreement is about whether to use a life span or a mass property approach to determine 

an appropriate depreciation rate for AmerenUE’s steam and hydraulic electric production 

plant accounts. That is the first depreciation issue the Commission will address. 

a. Use of Life Span Versus Mass Property Approach to Determine 

Depreciation Rates for Steam and Hydraulic Plant Accounts 

Introduction: 

72 Staff Report - Revenue RequirementlCost of Service, Ex. 200, Page 96, Lines 9-1 1. 

73 Wiedmayer Rebuttal, Ex. 105, Page 15, Lines 2-5. 
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4. John Wiedmayer, a consultant with Gannet Fleming, Inc., sponsored the 

depreciation study submitted by AmerenUE74 His depreciation study uses a life span 

approach for determining appropriate depreciation rates for steam and hydraulic plant 

accounts. The steam and hydraulic plants to which these depreciation rates would apply, 

are AmerenUE’s four coal-fired steam generating electric plants, the Meramec, Sioux, 

Labadie, and Rush Island stations, and hydraulic generating plants at Osage (Bagnall 

Dam), Keokuk, and Taum Sauk. 

5. Arthur Rice, a Utility Regulatory Engineer I for the Commission sponsored a 

depreciation study submitted by Staff .75 Staff’s depreciation study treats all steam 

production and all hydraulic plant as mass property. 

6. James Selecky, a consultant with Brubaker 23  associate^,^^ and William Dunkel, a 

consultant with William Dunkel and  associate^,^^ offered testimony on behalf of MIEC that 

proposed adjustments to the depreciation studies of both AmerenUE and Staff. Selecky 

advocated the use of a mass property approach because this Commission has used that 

approach in the past. As an alternative, Selecky suggested modifications to AmerenUE’s 

life span approach if the Commission decided to use that approach. 

7. The life span approach to depreciation is premised on the fact that the equipment in 

a power plant does not remain unchanged during the life of the plant. Instead, interim 

additions, replacements, and retirements occur regularly throughout the life of the plant.78 

For example, a particular valve on a boiler might have an estimated service life of 50 years. 

74 Wiedrnayer Direct, Ex. 104, Page 1, Lines 10-1 1. 

75 Staff Report - Revenue Requirement/Cost af Service, Ex. 200, Appendix 1. Page 51. 

76 Selecky Direct, Ex. 404 NP, Page 1, Lines 5-6. 

77 Dunkel Rebuttal, Ex. 407, Page 1, Lines 6-7. 

78 Wiedmayer Direct, Ex. 104, Page 5, Lines 9-1 0. 

26 



A depreciation rate for that valve would be set accordingly. In a power plant that went into 

service in 1960, that valve might be replaced in 2010 with a new valve that again has an 

estimated service life of 50 years. However, the valve installed into the plant in 2010 has 

been installed in a power plant that is already 50 years old. If it is assumed that the entire 

power plant will be retired when it is 60 years old, in 2020, the estimated service life of the 

valve installed in 201 0 will have to be truncated at I O  years. Thus, the depreciation rate for 

that valve will need to be set to recover its cost over 10 years instead of 50. The life span 

approach reflects the unique average service lives that are experienced by each year of 

installation by recognizing the amount of time remaining between the year of installation 

and the anticipated final retirement of the power plant. 

8. For purposes of its life span depreciation study, AmerenUE engaged the services of 

Black & Veatch Corporation to prepare a study to estimate the retirement dates for its 

steam powered electric plants.7Q Larry Loos, a Professional Engineer employed by Black 8t 

Veatch, sponsored that study through his testimony. The Black & Veatch study estimated 

the following retirement dates for AmerenUE's steam generating plants: 

Meramec 

Sioux 

Labadie - Units 3 and 4 

Labadie - Units 1 and 2 

Rush Island 

2022 

2033 

2038 

2042 

2046" 

'' Loos Direct, Ex. 107, Page 5, Lines 18-19. 

Loos Direct, Ex 107, Page 14, Lines 2-8. 
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9. To estimate retirement dates for the hydraulic plants, AmerenUE assumed that the 

plants would be retired when the operating licenses for the plants expire.81 The resulting 

estimated retirement dates for the hydraulic plants are as follows: 

Osage 2047 

Keokuk 2055 

Taum Sauk 204982 

10. Staff contends that estimated retirement dates for power plants are inherently 

unreliable. For that reason, Staff advises the Commission to use a mass property 

approach to establish depreciation rates for those accounts. Under a mass property 

approach, all steam plant property from all the plants is examined in a single mortality 

study. That single study does not differentiate between interim and final retirements; all 

retirements are considered when determining an estimated service life for the property. 

Because final retirements that occur when an entire power plant is retired are included in 

the mix, Staff contends the early retirement of some property will be taken into account 

when depreciation rates are e~tabl ished.~~ 

Specific Findings of Fact: 

11. There is nothing wrong with the use of a mass property approach in theory. For 

some items of property it is perfectly appropriate and is properly used for many purposes in 

the depreciation studies of both AmerenUE and Staff. For example, the mass property 

approach is used to determine depreciation rates for items such as poles, meters, and line 

transformers. Every year AmerenUE adds thousands of poles, meters, and line 

Wiedmayer Rebuttal, Ex. 105, Page 12, Lines 3-12. 

Wiedmayer Direct, Ex. 104, Schedule JFW-E1 , Page 111-6. 

83 Staff Report - Revenue RequirementlCast of Service, Ex. 200, Page 104, lines 1-29. 
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transformers to its system. Those individual poles may be retired at any age, depending 

upon accidents, lightning strikes, road construction, insect damage, or any number of 

independent causes.84 The key point is that the life of each pole is independent of other 

poles. One may be hit by a truck when it is only one year old, while another may still be in 

service 60 years later. But there are enough poles in service to allow for a meaningful 

study to determine how long an average pole will remain in service and establish a 

depreciation rate accordingly. 

12. The problem with treating power plant equipment as mass property is that 

retirements of large electric power plants are rare events. When Staffs witness examined 

AmerenUE’s property retirement data, that data included final retirement data from only four 

steam plants, Mound, Cahokia, Venice 1 and Venice 2.85 The first three of those retired 

plants were old, small, and inefficient plants retired in the 1 9 7 0 ~ ~ ~  Venice 2 was retired in 

2002 after a fire.87 Furthermore, there is very little retirement date available from even 

those plants because the dollars involved are very small compared to AmerenUE’s 

investment in its current steam plants.88 There is no final retirement data for the hydraulic 

plants, as AmerenUE has never shut down a hydraulic plant.8g 

13. Thus, the available retirement data for AmerenUE’s steam and hydraulic plants is 

only indicative of interim retirements that occur during the life of the power plants and fails 

to provide any useful information about final retirements. As a result, a mass property 

84 Wiedmayer Rebuttal, Ex. 105, Page 8, Lines 6-1 2. 

86 Selecky Rebuttal, Ex. 405, Page4, Lines 1-14. See also, Wiedmayer, Surrebuttal, Ex. 106, Page 
4-5, lines 21-23, 1. 

87 Selecky Rebuttal, Ex. 405, Pages 4-5, Lines 15-24, 1-5. 

Transcript, Page 1384, Lines 1 1-1 6. 

Transcript, Pages 1384-1 385, Lines 21-25, 1-2. 

Transcript, Page 1385, Lines 3-8. 
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analysis will overstate the average service life of the steam plant property.” Indeed, when 

cross-examined, Staffs witness agreed that he did not have enough data to obtain a true 

mass property result for the steam or hydraulic  plant^.^' 

14. The problem of a lack of reliable data is likely the reason all authority cited by the 

parties states that life span is the appropriate method to use in determining depreciation 

rates for power plant accounts. Public Utility Depreciation Practices, published in 1996 by 

the National Association of Regulatory Utility Commissioners (NARUC), specifically states 

that electric power plants are to be treated as life span pr~perty.’~ Similarly, the leading 

textbook on depreciation accounting, Depreciation Systems, written by Dr. Frank Wolf and 

Dr. Chester Finch, clearly indicates that electric generating equipment is to be depreciated 

using a life span approach instead of a mass property appr~ach.’~ Even Staff’s own 

depreciation manual, which Staffs witness relied upon in preparing his depreciation 

indicates the life span approach is appropriately used to determine depreciation for 

electric power p~ants.’~ 

15. Not surprisingly, given the support in the literature for the use of the life span 

approach when determining depreciation rates for electric power plant property, it appears 

that every other state commission around the country uses the life span approach for 

’O Wiedmayer Surrebuttal, Ex. 106, Page 9, Lines 1-1 1. 

” Transcript, Page 1385, Lines 9-1 6. 

’* Wiedmayer Rebuttal, Ex. 105, Pages 12-1 3, Lines 13-25, 1-4. 

93 Wiedmayer Rebuttal, Ex. 105, Page 13, Lines 6-25. 

94 Transcript, Page 1362, Lines 17-21. 

95 Contents & Outline of a Depreciation Study, Ex. 231, Pages 44-45. Specifically, that manual 
states: “Unlike mass utility property such as poles, mains, conductors, etc. there exists utility 
property that requires some forecast as to its date of retirement. Types of plant applicable to this 
type of analysis are buildings, electric power plants, telephone switching equipment, gas storage 
fields, etc.” (emphasis added). 
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electrical production fa~ i l i t i es .~~  Unfortunately, it appears that the only state commission 

that has used a mass property approach to determine depreciation rates for electric 

production facilities is this commission. In an earlier AmerenUE rate case, ER-2007- 

000297, the Commission authorized the use of a mass property approach for electric 

production facilities. The Commission did so because of frustration over the inadequate 

evidence AmerenUE presented to establish reasonably likely retirement dates for its 

electric power plants. 

16. In that earlier case, AmerenUE initially estimated that all its power plants would be 

retired in 2026. After the other parties criticized that retirement date as arbitrary, the 

company arbitrarily estimated that all its power plants would be retired 60 years after they 

went on line. In accepting Staffs proposed mass property proposal in that case, the 

Commission said “without better evidence of when those plants are likely to be retired, 

allowing the company to increase its depreciation expense based on what is little more than 

speculation about possible retirement dates would be inappr~priate.”~’ Thus, the 

Commission authorized the use of a mass property approach in that particular case, but did 

not reject the life span approach in general. 

17. For this case, AmerenUE presented a detailed study by Black & Veatch that 

presented thoughtfully calculated retirement dates for each of its coal-fired steam 

production plants. Those estimated retirement dates would retire the steam production 

96 Wiedmayer Direct, Ex.104, Pages 30-31, Lines 5-23, 1-10, 

97 In the Matter of Union Electric Company d/b/a AmerenUE’s Tariffs Increasing Rates for Electric 
Service Provided to Customers in the Company’s Missouri Service Area, Report and Order, Case 
No. ER-2007-0002, May 22,2007. 

’* Id. at Page 84. 
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plants after between 61 and 72 years of service,gg which is on the high-end of estimated 

retirement dates used for life span analysis for other utilities by other state commissions.’”’ 

18. Aside from a proposal to extend the life span of the Meramec unit, which will be 

addressed in detail later in this Report and Order, MIECs expert witness, James Selecky, 

agreed that the Black & Veatch study produced reasonable retirement dates that he used 

to develop his own life span depreciation rates. He also agreed that the Black & Veatch 

study was reasonable and logical, and substantially better than the approach AmerenUE 

used in ER-2007-0002.’01 

19. Staff’s expert witness, Arthur Rice, agreed that the Black & Veatch study is 

“relatively complete and logical” and “well done”.”* He also agreed that the estimated 

retirement dates presented by AmerenUE are “rea~onable.”‘”~ Although Staff’s brief claims 

that AmerenUE’s estimated retirement dates are unreliable because AmerenUE did not 

perform an economic study regarding the retirement of those plants, the number of 

assumptions and the nature of the assumptions required to make such an economic 

analysis for events that will happen 12 to 37 years in the future, render such analysis 

impractical. lo4 

20. The Black & Veatch study does not independently establish retirement dates for 

AmerenUE hydraulic production plants. Instead, AmerenUE’s life span study assumes that 

99 Selecky Direct, Ex. 404 NP, Schedule JTS-2. 

loo Transcript, Page 1482, Lines 14-21. 

lo’ Transcript, Page 1483, Lines 3-23. 

“* Transcript, Page 1397, Lines 2-1 2. 

IO3 Exhibit 168. 

Loos Surrebuttal, Ex. 108, Page 8, Lines 9-1 1. 
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those plants will be retired when their operating licenses expire.lo5 That is the same 

assumption the Commission has previously used to estimate the retirement date of 

AmerenUE’s Callaway nuclear production plant for purposes of a life span depreciation 

calculation.’06 AmerenUE’s estimated retirement dates would have Taum Sauk retire after 

86 years of service, Osage after 94 years of service, and Keokuk after 142 years of 

service. O7 

21. There is no way to know for sure when the hydraulic plants will be retired. The same 

can be said about the steam production plants. But it is unreasonable to assume that the 

plants will last forever. As previously indicated, a mass property approach is not 

appropriate because of the lack of available retirement data upon which such a study could 

be based. A life span depreciation study requires an estimated retirement date and the 

assumed retirement dates for the hydraulic plants are reasonable. 

22. It is important to remember that the assumed retirement dates for purposes of a 

depreciation study are not fixed forever and certainly do not mean that the plant will actually 

be retired on the assumed retirement date. Future depreciation studies in future rate cases 

may rely on different estimated retirement dates as further information becomes available 

and circumstances change. Ultimately, depreciation rates will be adjusted to match the 

new information so that the correct amount of depreciation is recovered from each 

generation of customers over the actual service life of the property. 

la5 Wiedmayer Rebuttal, Ex. 105, Page 12, Lines 3-12. 

la6 In the Matter of Union Electric Company d/b/a AmerenUE’s Tariffs Increasing Rates for Electric 
Service Provided to Customers in the Company’s Missouri Service Area, Report and Order, Case 
No. ER-2007-0002, May 22, 2007, Pages 87-88. 

la’ Selecky Direct, Ex. 404 NP, Schedule JTS-2. 
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Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

The Commission finds that it is appropriate to use a life span approach to determine 

depreciation rates for AmerenUE’s steam and hydraulic electric production accounts. The 

Commission finds that the estimated retirement dates proposed by AmerenUE for that 

purpose are reasonable, with the exception of the retirement date for the Meramec steam 

production plant, which is addressed later in this order. 

b. Proposed Extension of the Lifespan of the Meramec Plant 

Findings of Fact: 

Introduction: 

23. AmerenUE currently operates the Meramec coal-fired steam production plant, 

located southeast of St. Louis, at the confluence of the Meramec and Mississippi Rivers. 

The Meramec Generating Station has four pulverized coal subcritical power generating 

units. Units 1 and 2 were built in 1953 and 1954 respectively; each has a capacity of 138 

MW. Unit 3, which has a capacity of 289 MW, was built in 1959, while Unit 4, which has a 

capacity of 359 MW, was built in 1961.‘08 The Black & Veatch study upon which 

AmerenUE relies to calculate depreciation rates for its steam production plant estimates 

that AmerenUE will retire its Meramec coal-fired steam production plant in 2022.109 MIEC’s 

Loos Direct, Ex. 107, Schedule LWL-E1 , Appendix B, Page 8-2. 

lag Loos Direct, Ex. 107, Page 14, Line 4. 
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witness, James Selecky, contends the estimated retirement date for the Meramec plant 

should be extended by five years to 2027.’” 

Specific Findings of Fact: 

24 There are two reasons the estimated retirement date for the Meramec plant should 

be extended. First, AmerenUE forecasts an average life span for its other steam 

production units of approximately 69 years. AmerenUE’s predicted life span for Meramec 

Unit 3 is only 63 years, with a predicted life span for Meramec Unit 4 of 61 years. 

Extending the predicted life span of Meramec by five years would bring it more in line with 

the predicted life span of the other coal-fired plants.’” 

25. Second, the Black & Veatch study, upon which AmerenUE based its predicted life 

spans, indicates that its choice of an expected retirement date for the Meramec plant is 

based, at least in part, on the assumptions of AmerenUE’s Integrated Resource Plan.‘12 

That plan assumed that AmerenUE would build a second nuclear reactor at its Callaway 

plant to replace the capacity of the Meramec plant,‘I3 but AmerenUE is no longer planning 

to build Callaway 2,‘14 and has no plans on how to replace the Meramec plant‘s capacity.’15 

That implies that AmerenUE may keep Meramec in operation beyond 2022. 

”” Selecky Direct, Ex. 404 NP, Page 22, Linesl-I 5. 

‘’I Selecky Direct, Ex. 403HC, Page 22, Lines 3-8. 

‘I2 Loos Direct, Ex. 107, Page 14, Lines 1-1 3. The Black & Veatch study is attached to Loos’ direct 
as Schedule LWL-E1 . The study’s reference to the IRP filing is found at page 3-4 of the schedule. 

‘I3 Transcript, Page 1286, Lines 14-1 8. 

’ 1 4  Birk Rebuttal, Ex. 103, Page 12, Lines 16-. 

Transcript, Page 1286, Lines 19-22. 
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26. Indeed, the study prepared for AmerenUE by Burns & McDonnell Engineering 

Company indicates the Meramec plant could be kept in operation substantially past 2022 if 

its capacity is needed and if its operation is economically viable.'16 

27. Of course, no one can know for certain whether the continued operation of the 

Meramec plant beyond 2022 will be economically viable. As AmerenUE's own witness 

testified, the number of assumptions and the nature of the assumptions required make that 

sort of economic analysis impra~tical."'~ AmerenUE's estimated retirement dates are not 

set in stone and may change in a future depreciation study as more information becomes 

available. But based on the evidence presented, the Commission finds that it is reasonable 

to assume an additional five years of life for the Meramec plant. This adjustment will 

reduce AmerenUE's revenue requirement by approximately $1 0 million.''8 

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

AmerenUE shall calculate depreciation for its steam production plant based on the 

assumption that the Meramec steam production plant will be retired in 2027. 

Net Salvage Percentage for Account 312 Boiler Equipment c. 

Findings of Fact: 

Introduction: 

28. Net salvage is the salvage value of property retired, less the cost of removal. Net 

salvage value is positive if the salvage value exceeds removal cost and negative if removal 

'I6 Ex 434 HC, Page 5-2. The entire exhibit is highly confidential so the Commission will not 
disclose the details of the report. 

'I7 Loos Surrebuttal, Ex. 108, Page 8, Lines 9-1 1. 

'" Transcript, Page 1523, Lines 14-1 9. 
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costs exceed the salvage ~ a l u e . ” ~  AmerenUE chose not to request depreciation recovery 

of terminal net salvageI2” far its power plants, so the net salvage percentages at issue are 

only for interim net salvage.12’ AmerenUE’s depreciation witness, John Wiedmayer, 

testified that the historical net salvage indication for Account 31 2, Boiler Plant Equipment is 

negative 25 percent. He adjusted his net salvage estimate to 15 percent on the 

assumption that 60 percent of the retirements are interim retirements, based on an 

estimated interim survivor curve.I2* Presumably, the other 40 percent of retirements would 

be terminal, when the power plant is finally retired. 

29. MIEC’s depreciation witness, James Selecky, recommended the net salvage ratio for 

this account be reduced from negative 15 percent to negative 10 percent.‘23 Selecky 

recommends this reduction because of his contention that AmerenUE’s current interim net 

salvage depreciation rates have allowed the company to collect more depreciation from 

customers than the depreciation expenses the company has actually e~per ienced. ’~~ To 

avoid what he describes as an over collection, Selecky calculated the average amount of 

depreciation expense AmerenUE has experienced over the last five and ten years, 

adjusted that average for inflation to derive an annual amount AmerenUE could expect to 

recover over the next thirty years, and reduced the net salvage ratio to allow AmerenUE to 

recover only that amount. 

‘19 Wiedmayer Rebuttal, Ex. 105, Page 60, Lines 5-9. 

“* Terminal net salvage relates to decommissioning and dismantlement costs associated with the 
final retirement of power plants. 

’‘I Wiedmayer, Rebuttal, Ex. 105, Page 47, Lines 16-19. 

lZ2 Wiedmayer Rebuttal, Ex. 105, Page 47, Lines 19-23. 

lZ3 Selecky Direct, Ex. 404 NP, Page 23, Lines 7-12, 

Selecky Direct, Ex. 404 NP, Page 24, Lines 1-7. 
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Specific Findings of Fact: 

30 Selecky’s reliance on recent historical levels of interim net salvage expense to set 

future rates is misplaced. As Wiedmayer explains in his rebuttal testimony: 

net salvage percents are likely to increase as plants age due to the 
increasing average age of retirements. As the average age of retirements 
increase, the price level change from the year of initial construction to the 
year the asset is retired becomes more pronounced and this has an impact 
on the historical net salvage percents due to the effect of ir1flati0n.l~~ 

For example, a valve that is on the company’s books at a cost of $1 00 when it was installed 

in 1960, might have cost $125 to remove if it had been replaced in 1990. Because of 

inflation, to remove the same $100 valve in 2010, might cost $150. To remove it in 2020 

might cost $1 75. Thus, for each year that passes, the ratio of cost of removal to the cost of 

the valve will increase. For that reason, net salvage estimates need to consider what is 

likely to occur in the future and properly reflect that information in the estimates. 

31. Selecky’s proposed reduction to the net salvage ratio simply looks at recent 

historical depreciation expenses and inflates those number by a constant three percent per 

year.Iz6 This arbitrary approach contrasts with Wiedmayer’s considered analysis to arrive 

at a conservative net salvage ratio of 15 percent. In fact, that analysis revealed that a 

three-year moving average of net salvage percents is above negative 30 percent for every 

three-year period since 1998.’2‘ 

32. Selecky’s only response to Wiedmayer’s detailed analysis was to criticize 

Wiedmayer’s decision to reduce his net salvage estimate from negative 25 percent to 

negative 15 percent based on an assumption that 60 percent of the retirements will be 

lZ5 Wiedmayer Rebuttal, Ex. 105, Page 48, Lines 8-12. 
Selecky Direct, Ex. 404 NP, Schedule JTS-6. 

Wiedmayer Rebuttal, Ex. 105, Page 48. Lines 14-19. 
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interim retirements, meaning that the remaining 40 percent would be final retirements. 

Selecky points out that elsewhere in his testimony, Wiedmayer states that when the four 

coal plants currently in service retire nearly 50 to 80 percent of the retirements will be final 

retirements. Selecky implies that this supposed inconsistency makes Wiedmayer’s study 

unreliable and justifies his simpler approach based on recent historical expenses.’28 

33. The supposedly inconsistent statement is in Wiedmayer’s rebuttal testimony. When 

discussing the general mix of interim and final retirements and the difference between life 

span and mass property analysis, Wiedmayer said “a substantial portion, nearly 50 to 80 

percent, of the retirements associated with life span property will occur on one date in the 

future when the plant is retired.”I2’ Wiedmayer’s general statement applied to all of the 

numerous plant accounts for which the company used a life span approach to calculate 

depreciation rates. For Account 312, the account at issue, the actual data shows that 65 

percent of the investment in that account will be retired by interim retirement.13’ Thus, a 

closer look at the supposed inconsistency in Wiedmayer study indicates there is no 

i nco ns istency . 

34. The Commission finds that AmerenUE’s use of a negative 15 percent net salvage 

ratio is well supported by the company’s data on interim retirements. The Commission also 

finds that MIEC’s proposed adjustment is not supported by the evidence. MIEC’s proposed 

adjustment to require the use of a negative 10 percent net salvage ratio is rejected. 

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Selecky Surrebuttal, Ex. 406, Pages 1-15, Lines 11-24, 1-10. 

Wiedmayer Rebuttal, Ex. 105, Page 20, Lines 3-5. 

I3O Wiedmayer Direct, Ex. 104, Schedule JFW-E1 , Page A-5. 
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Decision: 

AmerenUE’s use of a negative 15 percent net salvage ratio for Account 312 Boiler 

Equipment is appropriate. The adjustment to a negative 10 percent net salvage ratio 

proposed by MIEC is rejected. 

d. Inclusion of Retired Steam Generators in Depreciation Analysis for the 

Callaway Nuclear Plant 

Findings of Fact: 

Introduction: 

35. James Selecky, the witness for MIEC, proposed certain adjustments to AmerenUE’s 

depreciation rates for the Callaway nuclear plant. Those adjustments are predicated on 

Selecky’s adjustment to remove from the plant‘s retirement history a retirement of four 

steam generatws in 2005.131 Excluding this particular retirement from the plant’s retirement 

history reduces the interim retirement activity, thereby increasing the average remaining life 

from 29.8 years to 32.6 years, and decreases the net salvage ratio from a negative 10 

percent to a negative 1.2 percent.’32 These changes would reduce AmerenUE’s 

depreciation expense by approximately $5 mi1li0n.l~~ Both AmerenUE and Staff oppose 

Selecky’s proposed adjustment. 

Specific Findings of Fact: 

36. In 2005, AmerenUE replaced the four, twenty-year old, steam generators at 

Callaway. Selecky contends the retirement of the steam generators should not be 

considered as part of the Callaway plant‘s retirement history because this retirement is not 

13’ Selecky Direct, Ex. 404 NP, Page 18, Lines 5-6. 

13’ Selecky Direct, Ex. 404 NP, Page 19, Lines 7-8. 

133 Selecky Rebuttal, Ex. 405, Page 8, Lines 1-8. 
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typical and dominates the retirement history. This single retirement represents 

approximately 46 percent of the total retirement in this account from 1986 through 2008. 

The net salvage expense associated with this retirement is approximately 80 percent of the 

total net salvage expense this account has incurred since 1 986.134 

37. While this single retirement is substantial compared to retirements that have 

occurred early in the life of the plant, AmerenUE plans further significant major component 

replacement projects in the next five years. The retirements associated with those projects 

will total approximately $48 million.’35 Once these retirements occur, the dollars associated 

with the steam generator replacements will not be extraordinary in relation to the dollars 

retired in the future.’36 

38. Also, it is not surprising that equipment retirement has been relatively rare early in 

the life of the plant. However, interim retirements of equipment will increase as the plant 

ages, meaning that if actual retirement experience from when the plant is young is 

excluded from the calculation, the calculation will not be representative of the retirement to 

be expected in the future when the plant is 01der.I~~ 

39. The retirement of the steam generators was also unusual in that while the expected 

design life of the steam generators was 40 years, the steam generators were only 

134 Selecky Direct, Ex. 404 NP, Page 18, Lines 8-12. 

13’ Wiedmayer Rebuttal, Ex. 105, Page 39, Lines 12-14. 

’36 Wiedmayer Rebuttal, Ex. 105, Page 39, Lines 6-9. 

137 Wiedmayer Rebuttal, Ex. 105, Page 41, lines 16-20. 
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approximately 20-years old at the time of rep1a~ement.I~~ That means their actual life was 

only half of what was expected.13' 

40. The shortened life of the generators was due to problems with deteriorating tubes.I4' 

Because of the problems with the generators, AmerenUE asserted a claim against the 

manufacturer that resulted in a settlement whereby Westinghouse paid AmerenUE $1 0 

million in cash. AmerenUE also received a fuel credit of $20 million and a non-fuel related 

credit of $5 million.141 

41. Selecky asserts that the payments from Westinghouse are a further indication that 

the premature retirement of the steam generators is abnormal and should be excluded from 

the company's retirement history.14* Indeed, Staffs witness agreed that retirements should 

be removed from the life analysis if they are found to be reimbursed retirements from 

insurance proceeds or third party payments.143 However, the payments AmerenUE 

received from Westinghouse do not make this a reimbursed retirement because none of 

the payments were booked against accumulated de~reciat i0n. l~~ 

42. The weakness of Selecky's position is demonstrated by the very low net salvage 

ratio that he calculates. Selecky proposes a net salvage ratio of just negative 1.2 

13' Wiedmayer Rebuttal, Ex. 105, Page 37, Lines 14-16. 

'39 Selecky Rebuttal, Ex. 405, Page 6, Lines 13-16. 

140 Wiedmayer Rebuttal, Ex. 105, Page 38, Line 16. 

14' Selecky Rebuttal, Ex. 405, Page 6, Lines 17-20. 
Westinghouse and AmerenUE is Ex. 438 HC. 

14* Selecky Rebuttal, Ex. 405, Page 6, Lines 9-12. 

143 Rice Rebuttal, Ex. 216, Page 4, Lines 14-16. 

144 Transcript, Page 1421, Lines 7-12. Ex. I 69  describes how AmerenUE accounted for the 
payment received from Westinghouse. 

The settlement agreement between 
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percent.’45 Using that ratio would allow AmerenUE to accumulated only $8.9 million for net 

salvage for Account 322 over the next 36 years of the life of the Callaway plant. The 

company has already incurred $32 million in net salvage in that account over the first 24 

years of operation. That means Selecky’s net salvage estimate would not allow AmerenUE 

to recover the amount it has already spent on removal costs, let alone the additional costs it 

will surely incur over the remaining life of the ~ 1 a n t . I ~ ~  

43. The most important fact is that the steam generators have in fact been retired. That 

retirement occurred sooner than AmerenUE expected, but it is a part of the plant‘s 

retirement history and is not so unusual that it should be ignored. In fact, most nuclear 

plants have experienced problems with their steam generators and most have replaced or 

are planning to replace their steam generators.147 The Commission will reject Selecky’s 

proposed adjustments predicated on the exclusion of the steam generator retirement from 

the Callaway plant’s retirement history. 

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

The Commission rejects Selecky’s adjustments to the proposed depreciation rates 

for the Callaway nuclear plant and accepts the depreciation rates proposed by AmerenUE 

and Staff. 

145 Selecky Direct, Ex. 404 NP, Schedule JTS-4. 

14‘ Wiedmayer Surrebuttal, Ex. 106, Pages 12-1 3, 16-26, 1-1 6. 

14’ Wiedmayer Rebuttal, Ex. 105, Page 38, Lines 4-7. 
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e. Transmission and Distribution Plant Depreciation 

Findings of Fact: 

Introduction : 

44. AmerenUE’s transmission and distribution accounts include items such as poles and 

fixtures, overhead conductors and devices, and line  transformer^.'^^ In other words, the 

equipment used to transmit and distribute electric power to the company’s customers. 

MIEC’s witness, James Selecky, asserts that AmerenUE is accruing too much net salvage 

expense in these accounts and would establish an accrual offset of $25 million to reduce 

the depreciation expense the company recognizes for these accounts.’4g Staff and 

AmerenUE oppose Selecky’s proposal to establish an accrual offset. 

Specific Findings of Fact: 

45. The depreciation studies submitted by AmerenUE and Staff both calculated net 

salvage for these accounts using the accrual method that allows a utility to recover future 

net salvage over the life of plant through the use of current depreciation rates.15’ The 

Commission upheld the use of the accrual method in a 2005 decision involving Laclede 

Gas Company.15’ Subsequently, the Commission upheld AmerenUE’s use of the accrual 

method in AmerenUE’s 2007 rate case.152 

14’ A list of the accounts included in Transmission and Distribution Plant may be found at Selecky 
Direct, Ex. 404 NP, Schedule JTS-8. 

14’ Selecky Surrebuttal, Ex. 406, Page 16, Lines 1-7. 

’‘I In the Matter of Laclede Gas Company’s Tariff to Revise Natural Gas Rate Schedules, Third 
Report and Order, 13 Mo. P.S.C. 3d 215 (2005). 

In the Matter of Union Electric Company d/b/a AmerenUE’s Tariffs Increasing Rates for Electric 
Service Provided to Customers in the Company’s Missouri Service Area, Report and Order, Case 
No. ER-2007-0002, May 22,2007, Page 92 

Wiedmayer Rebuttal, Ex. 105, Page 49, Lines 15-1 8. 
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46. Selecky does not oppose the continued use of the accrual method, but he contends 

AmerenUE is accruing what he describes as excessive amounts of net salvage expense 

that greatly exceed the level of net salvage expense the company actually incurs.’53 

Indeed, AmerenUE’s average actual annual net salvage expense over the last five years is 

$1 5.1 million and over the last ten years, that average expense has been $1 I .8 mil1i0n.l~~ 

Selecky contrasts those actual expenses with the $55 million annual net salvage expense 

AmerenUE will accrue under the depreciation studies prepared by Staff and AmerenUE. 

Over the years, AmerenUE has accrued approximately $582 million for future net salvage. 

This amount “seems excessive” to Selecky and he proposes a $25 million offset to reduce 

that a ~ c r u a 1 . l ~ ~  

47. The amount of Selecky’s proposed offset is arbitrary. In his direct testimony, he 

proposed a $35 million offset,’56 based on his calculation showing that AmerenUE’s 

proposed depreciation expense would include $76.1 million for annual net ~a1vage. l~~  After 

acknowledging a calculation error in his direct testimony, Selecky agreed that AmerenUE’s 

proposed depreciation expense would be only $55 million, a reduction of $21 mi1li0n.l~~ 

However, he reduced his recommended offset by only $10 million, to $25 million.159 In fact, 

Selecky Direct, Ex 404 NP, Page 25, Lines 21-23. 

154 Selecky Direct, Ex. 404 NP, Page 27, Lines 8-1 1. 

’” Selecky Direct, Ex. 404 NP, Page 31, Lines 8-9. 

157 Selecky Direct, Ex. 404 NP, Page 27, Lines 7-8. 

15’ Selecky Surrebuttal, Ex. 406, Page 16, Lines 8-1 8. 

Selecky Surrebuttal, Ex. 406, Page 16, Lines 12-23. 

Selecky Surrebuttal, Ex. 406, Page 15, Lines 18-22. 
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Selecky acknowledged the arbitrariness of the amount of his proposed offset when he 

described it as just a number that he ran up the flagpole.16* 

48. Although Selecky says he is not opposing the use of accrual accounting to calculate 

net salvage costs, his claim that an offset is needed is firmly based in the discredited 

method of expensing those costs that the Commission rejected in the Laclede decision.16’ 

His claim that AmerenUE is accruing too much net salvage expense makes sense only if it 

is accepted that the company’s net salvage collections should be limited to something 

approaching its actual current expenses. As the Commission has held on numerous 

occasions, expensing is not a reasonable way to calculate net salvage costs and would 

ensure that the company would under-recover its net salvage costs to the detriment of 

future generations of ratepayers who would have to pay a disproportionate share of 

unrecovered net salvage costs when the plant is actually retired. 

49. The fact that AmerenUE is currently accruing more than its actual net salvage 

expense is reasonable and necessary because the transmission and distribution systems 

are continuously growing and because inflation will make future removal costs more 

expensive that the cost to remove plant in the past.’62 The size of AmerenUE’s system has 

nearly doubled in the last 50 years and the total distribution plant investment has increased 

by a factor of sixteen.’63 Current net salvage accruals are larger than current net salvage 

costs because AmerenUE is accruing dollars for a larger system than the system that 

160 Transcript, Page 151 6, Lines 12-24. 

Report and Order, 13 Mo. P.S.C. 3d 215 (2005). 
In the Matter of Laclede Gas Company’s Tariff to Revise Natural Gas Rate Schedules, ‘Third 

162 Wiedmayer Rebuttal, Ex. 105, Page 69, Lines 9-1 2. 

163 Wiedmayer Rebuttal, Ex. 105, Page 69, Lines 16-18. 
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existed 40 or 50 years ago when the property currently being retired was added to the 

system. In addition, current accruals are for future net salvage costs and those future costs 

will be higher than current expenses due to the effect of inf1ati0n.l~~ In fact, the theoretical 

reserve amount related to net salvage for transmission and distribution is $720 million, and 

the company has thus far accrued only $582 million for that purpose. Thus, far from over- 

accruing for net salvage, the company is behind in its recovery of net ~a1vage . l~~  

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

Selecky's proposed allocation offset of $25 million is arbitrary, is based on a 

expensing method the Commission has previously rejected, and is unnecessary and 

inappropriate. That proposed allocation offset is rejected and the net salvage rates 

proposed by AmerenUE for its Transmission and Distribution accounts are accepted. 

3. Coal-Fired Plant Maintenance Expense 

Findings of Fact: 

Introduction: 

1. AmerenUE spends a large sum of money each year to maintain its coal-fired electric 

generating fleet. During the test year, the twelve months ending March 31, 2009, the 

company spent $1 18,967,000 for that purpose.166 Part of that maintenance expense is 

incurred for routine maintenance on the power plants, and part is associated with major 

164 Wiedmayer Surrebuttal, Ex. 106, Page 19, Lines 4-1 3. 
Wiedmayer Surrebuttal, Ex. 106, Page 20, Lines 1-1 2. 

Meyer Direct, Ex. 400, Page 4, Chart at Line 9. 
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overhauls of the production plant that occur during scheduled 0 ~ t a g e s . I ~ ~  ArnerenUE 

contends future maintenance expenses will be at or near that test-year level and would use 

that amount to establish rates in this case.168 

2. Staff notes that the test-year maintenance expense was substantially higher than the 

expense for previous years, and, for that reason, proposes to normalize the test-year 

expense by averaging AmerenUE’s maintenance expense over the last three years and 

using that amount to set rates.16’ Specifically, Staff averaged AmerenUE’s non-labor 

maintenance costs for the 36 months ending at the true-up date, January 31, 201 0, and 

subtracted that amount from the non-labor portion of AmerenUE’s test-year maintenance 

expense, to arrive at a negative adjustment in the amount of $14,939,835.l7’ Thus, Staff 

would subtract $14,939,835 from the test-year expense of $1 18,967,000, to arrive at an 

expense level of $104,027,165. 

3. MIEC’s witness, Greg Meyer, also proposed to normalize AmerenUE’s maintenance 

expense, but he used a more complex method than that proposed by Staff. For each of 

AmerenUE’s four coal-fired production plants Meyer calculated a base level of maintenance 

expense. That is, a level of maintenance expense that will be incurred each year 

regardless of whether that power plant undergoes the extra maintenance associated with a 

scheduled outage. As a second step, Meyer calculated the amount of expense associated 

with a scheduled outage at each power plant. He then averaged those scheduled outage 

expenses based on the anticipated number of years between scheduled outages to derive 

Transcript, Page 1075, Lines 11-21. 

Birk Rebuttal, Ex. 103, Page 17, Lines 3-8. 

Staff Report - Revenue Requirement/Cast of Service, Ex. 200, Page 93, Lines 6-14, 

Grissum True-Up, Ex. 242, Page 2, Lines 1-1 1. 1 70 
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an estimate of the annual expense associated with scheduled outages. He added the base 

level of maintenance expense to the annual expense associated with scheduled outages to 

arrive at a total annual steam production maintenance expense of $1 04.6 million.17’ Meyer 

then rounded that number up and recommended $105 million as a normalized level of 

expense for purposes of establishing rates. 

Specific Findings of Fact: 

4. Undeniably, AmerenUE’s test-year coal plant maintenance expenses of $1 19 million 

were significantly higher than they had been in previous years. In the 12 months ending 

March 31 , 2006, those expenses totaled $88.9 million, for the same period ending March 

31, 2007, they totaled $93.4 million, and for the twelve-month period ending March 31, 

2008, they totaled $91 Furthermore, the level of expenses can vary from year to 

year depending upon how many scheduled outages are planned for that year. That 

situation requires the Commission to consider whether the test year expense is truly 

representative of the level of expense the company is likely to experience while the rates 

established in this case are in effect. 

5. AmerenUE offered two reasons why the test-year level of expense is representative 

of future expense levels. First, in 2003, AmerenUE decided to approximately double the 

length of scheduled maintenance outage cycles for its coal-fired power plants. As a 

consequence, AmerenUE undertook fewer scheduled maintenance outages for those 

plants in the years immediately following 2003. The scheduled outages that would have 

been undertaken in those years were instead pushed back into later years, with the 

Meyer Surrebuttal, Ex. 402 NP, Pages 4-7. 

17* Meyer Direct, Ex. 400, Page 4, Chart at Line 9. 
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attendant costs also being pushed back.173 A calculation of actual scheduled outages 

during the periods of 2001 - 2004 and 2005-2008, and planned outages for 2010 and 

201 1, was received in camera during the hearing.174 Those numbers are considered highly 

confidential so they will not be stated in this order, but they confirm that the number of 

scheduled outages decreased during the period 2005 to 2008, and that the number of 

scheduled outages in 2010 and 201 1 was expected to return to the level seen in 2001 to 

2004. 

6. Second, AmerenUE contends the test-year level of expense is representative of 

future expense levels because of the effects of the global financial crises of 2009. 

AmerenUE was concerned that it would not be able to obtain the financing needed to 

perform the maintenance work associated with scheduled outages, and therefore deferred 

the scheduled outages planned for 2009 into 2010.'75 That deferral has the effect of 

increasing the level of scheduled outage expense AmerenUE will incur in the future. 

7. The Commission traditionally determines a representative future level of expense by 

looking at numbers in a historic test year. The goal is to establish rates that will give a 

utility a reasonable opportunity to recover its prudent costs during the period when the rates 

are in effect. The presumption is that test year expenses will be the best measure of future 

expenses. However, that presumption is not always correct and it may be appropriate to 

normalize certain expenses if it appears that a normalized level of expense will be more 

representative of future expenses. 

173 Birk Rebuttal, Ex. 103, Page 14, Lines 1-23. 

174 Transcript, Pages 1132-1 133, Lines 11-25, 1-9. See also, Ex. 162 HC. 
175 Transcript, Page 1049, Lines 6-16. 
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8. It is, however, inappropriate to blindly “normalize” a test year expense by calculating 

an average expense from years of lower expense without considering whether the resulting 

expense level is truly representative of likely future costs. Yet, Staff never looked at the 

history of scheduled outages to consider whether the period it used to normalize 

maintenance expense was likely to be representative of future expenses.’76 In fact, Staff’s 

witness testified she ignored everything except the historical numbers.’77 Therefore, Staff‘s 

purported normalization is unreliable. 

9. MIEC’s proposed normalization is more carefully thought out to give appropriate 

consideration to whether the normalized expense level will be representative of future 

costs. It does that by taking into account the scheduled outages for each of the power 

plants and recognizing the effect those scheduled outages will have on the expenses the 

company will incur. 

10. AmerenUE criticizes MIEC’s proposed normalization on two bases. First, it contends 

MIEC’s normalization uses expenses from five or six years ago that have not been adjusted 

to recognize the effect of inf1ati0n.I~~ However, the Commission finds that MIEC’s numbers 

do not have to be adjusted for inflation because the base line for maintenance expense, 

excluding scheduled outage expense, remained essentially flat between 2005 and 2007, 

indicating that despite inflation, other techniques, technologies, or cost of materials have 

decreased enough to offset the cost of inflati~n.’~’ 

176 Transcript, Page 1190, Lines 8-16. 

177 Transcript, Page 1212, Lines 9-21. 

17’ Birk Supplemental Testimony, Ex. 158, Page 3, Lines 17-1 9. 

179 Transcript, Pages 1144-1145, Lines 9-25, 1-19. 
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11. AmerenUE’s second criticism of MIEC’s normalization is that it fails to take into 

account the reduced number of scheduled outages that occurred during the period it used 

to normalize the maintenance expenses. That criticism is valid, but can be avoided if 

Meyer’s normalization technique is applied to the actual outages planned for the period 

when the rates established in this case will be in effect. 

12. AmerenUE anticipates filing its next rate case sometime before the end of 2010, 

meaning the rates established in this case will likely remain in effect for only about 18 

months.’” During an in camera cross examination of Mr. Birk, MlEC elicited testimony that 

took Meyer’s estimation of a base level of annual maintenance expense and added his 

estimation of the expense associated with each scheduled outage AmerenUE plans to 

undertake in 201 0.181 That calculation resulted in an estimated expense for 201 0 of $1 10.2 

million.’82 

13. MlEC offered that number to show that Meyer’s normalization method would result in 

an estimate relatively close to the amount AmerenUE has budgeted for maintenance 

expense in 2010. However, using that number, which is based on the scheduled outages 

actually planned for 2010, as the basis for establishing rates also eliminates AmerenUE’s 

criticism that the normalization fails to take into account the increasing number of 

scheduled outages that will occur while the rates established in this case are in effect. 

Therefore, the Commission finds that $1 10.2 million is a reasonable normalization of 

AmerenUE’s coal-plant maintenance expense. 

le* Transcript, Page 1098, Lines 7-1 2. 

Transcript, Pages 1009-1013. See also E x .  443. 

Ex. 443 HC. 
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Conclusions of Law: 

A. In a 1984 case addressing a Commission rate case decision, the Missouri Court of 

Appeals described the concept of normalization of a test-year expense as follows: 

The test year is a period past, but is employed as a vehicle upon which to 
project experience in a future period when the rates determined in the case 
will be in effect. Normalization of a test year cost by multi-year averaging of 
the cost based on experience assumes that the cost rises and falls, with the 
consequence that the actual cost incurred in the test year is not 
representative. la3 

That means that in normalizing a test year expense, the Commission is attempting to 

establish rates that will allow the utility a reasonable opportunity to recover its anticipated 

expenses. For that reason, the Commission must consider whether a proposed normalized 

test year expense is reasonably related to anticipated future expenses. 

Decision: 

The Commission concludes that $1 10.2 million is a reasonable normalization of 

AmerenUE’s annual coal-plant maintenance expense. 

4. Nuclear Fuel Expense 

Findings of Fact: 

Introduction: 

1. AmerenUE’s Callaway nuclear plant is refueled every 18 months. During each 

refueling, about half of the uranium fuel assemblies in the reactor core are removed and 

replaced with new assemblies.la4 AmerenUE refueled the Callaway plant beginning in April 

183 State ex re/. Missouri Power and Light Co. v. Public Service Com’n, 669 S.W.2d 941,945, (Mo 
App. W.D. 1984). 

Irwin Rebuttal, Ex. 127, Page 3, Lines 13-15. 
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2010, with fuel assemblies purchased and delivered to the plant before January 31, 

201 OY 

2. AmerenUE would include the increased cost of the fuel assemblies installed during 

the April 2010 refueling in the average nuclear fuel cost to be recovered in base rates 

resulting from this case.Ie6 Staff, supported by MIEC, would base AmerenUE's nuclear fuel 

cost on its average cost for fuel actually burned during the fifteen-month period beginning 

October 2008 and continuing through January 31 , 2010, the true-up cut off date established 

for this case.la7 Under Staff and MIEC's proposal, AmerenUE would not be allowed to 

recover the increased cost of the nuclear fuel loaded into the Callaway plant in April 2010. 

The difference between the proposals amounts to approximately $1 1 million.'88 

Specific Findings of Fact: 

3. The facts surrounding this issue are not in dispute. AmerenUE has bought and paid 

for nuclear fuel assemblies to refuel the Callaway nuclear power plant beginning in April 

2010. Those assemblies are highly engineered and specifically designed for use at 

C a l l a ~ a y . ' ~ ~  The Callaway plant must be shut down to be refueled and a shut-down is 

costly, so AmerenUE must purchase those fuel assemblies and have them available on-site 

well in advance of the s h u t - d o ~ n . ' ~ ~  

4. The nuclear fuel assemblies are accounted for as construction work in progress until 

they are fully assembled; once assembled they are accounted as nuclear fuel assembly 

Irwin Rebuttal, Ex. 127, Page 4, Lines 2-5. 

Finnell Direct, Ex. 130, Page 9, Lines 5-7. 

le7 Grissum Surrebuttal, Ex. 224, Page 2, Lines 9-1 2. See also, Transcript, Page 2657, Lines 6-14. 

"' Revised True-Up Reconciliation, Ex. 242. 

leg Irwin Rebuttal, Ex. 127, Page 4, Lines 20-22. 

Transcript, Pages 266352666, Lines 21-25, 1-7. 
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stock. The fuel assemblies were completed and accounted for as stock in October 2009.19' 

When burned in the reactor, the assemblies are expensed as fuel expense."* During the 

time after the fuel assemblies are completed, until the time they are loaded and burned in 

the reactor, the company receives no carrying costs on those fuel assembl ie~. '~~ 

5. The nuclear fuel price is based on the amortization of the initial costs of the fuel 

assemblies. As such, the nuclear fuel price AmerenUE proposes to include in rates in this 

case has not and will not occur until the new fuel assemblies have been loaded into the 

Callaway reactor during refueling and the Callaway unit is placed back in-service sometime 

in June 201 O.IQ4 This will be approximately four months after the January 31,201 0 true-up 

date. 

6. If AmerenUE's increased nuclear fuel costs are not included in base rates, the 

company will be able to recover those costs through the operation of its fuel-adjustment 

clause, subject to the 95/5 sharing mechanism included in that fuel adjustment clause.'95 

Because of the way the fuel adjustment clause works, AmerenUE would not be able to fully 

recover its 95 percent share of those increased costs until September 30, 201 1 .IQ6 

7. In AmerenUE's last rate case, ER-2008-0318, AmerenUE was allowed to recover 

the increased cost of nuclear fuel associated with a refueling that occurred approximately 

''I Transcript, Page 2665, Lines 12-1 5. 

Transcript, Page 2664, Lines 12-20. 

Transcript, Page 2665, Lines 16-20. 

lg4 Grissum Surrebuttal, Ex. 224, Page 3, Lines 17-22. 

''13 Transcript, Pages 2661-2662, Lines 1-25, 1-7. 

Transcript, Page 2660, Lines 4-25. 
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one month after the true-up cut off date for that case. No party in that case objected to 

AmerenUE’s recovery of those costs.197 

Conclusions of Law: 

A. The disagreement between the parties concerns the application of the true-up cut-off 

date. The Commission employs a test-year concept to evaluate a utility’s income and 

expenses for the purpose of setting just and reasonable rates. For this case, the test year 

was established as the twelve-month period ending March 31, 2009, with an additional 

true-up period extending through January 31, 201 0. That means that for that test-year 

period, extended through the true-up, the Commission has examined the company’s 

income and expenses to determine the amount of revenue the company should be allowed 

to generate through the rates to be established as a result of this case. The goal is to 

match income and expenses over the same period so that a true level of required revenue 

can be determined. 

B. The increased cost of the fuel assemblies loaded into the Callaway reactor during 

the April shut-down will not begin to be expensed until the reactor is back in operation, and 

thus will fall outside the test-year and the true-up period. In most situations, the 

Commission will not allow for out-of-period adjustments because to do so risks upsetting 

the matching principle. That is, reaching outside the test year to pull in an expense could 

allow the company to recover excess revenue if that out-of-test-year expense would 

otherwise have been offset by some unconsidered item of out-of-test-year income. 

C. However, the matching principle is not an absolute bar to an appropriate out-of- 

period adjustment. When faced with this question in the past, the Commission has said 

lg7 Transcript, Pages 2658-2659, Lines 21-25, 1-6. 
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“when such known and measurable increases in expenses occur it is more equitable to 

allow such an expense to be reflected in the revenue requirement than to disallow it for the 

sole reason that corresponding revenues may be lacking.”’g8 On that basis, the 

Commission has, for example, allowed a company to recover for a known postage rate 

increase that would occur outside the test year,‘” and a known wage increase and FICA 

withholding tax increase, again outside the test year.*” 

D. In this case, AmerenUE’s cost to purchase the fuel assemblies is absolutely known 

and measurable, and has been known and measurable since October 2009. The fuel 

assemblies are presumably now in place and will be generating electricity at the time rates 

resulting from this case go into effect. Ultimately, AmerenUE would recover 95 percent of 

its increased nuclear fuel costs through operation of its fuel adjustment clause, but it would 

have to wait many months to fully recover those costs. 

E. The matching principle is important, but the ultimate purpose of a test year is to 

establish rates that will give a utility a reasonable opportunity to recover its prudent costs 

during the period when the rates are in effect. Allowing AmerenUE to recover its increased 

fuel costs in its base rates is necessary to allow the company a reasonable opportunity to 

recover its prudent costs. 

In the Matter of St. Louis County Water Company, St. Louis, Missouri, forAufhority to File Tariffs 
to lncrease Water Service Provided to Customers in the Missouri Service Area of the Company, 
Report and Order, 29 Mo. P.S.C. (N.S.) 425,435 (1988). 

Ig9 Id. 

*“O In the Matter of Citizens Electric Corporation of Ste. Genevieve, Missouri, for Authority to File 
Tariffs Increasing Rates for Electric Service Provided to Customers in the Missouri Service Area of 
the Company, Report and Order, 24 Mo. P.S.C. (N.S.) 450,457 (1981). 
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Decision: 

AmerenUE shall recover its increased nuclear fuel costs associated with the April 

201 0 refueling of the Callaway nuclear plant as part of its base fuel costs. The adjustments 

proposed by Staff and MlEC that would deny that recovery are rejected. 

5. Vegetation Management and Infrastructure Inspection Expense 

Findings of Fact: 

Introduction: 

I. AmerenUE’s vegetation management and infrastructure inspection expense is 

closely associated with two Commission rules. Following extensive storm related service 

outages in 2006, the Commission promulgated new rules designed to compel Missouri’s 

electric utilities to do a better job of maintaining their electric distribution systems. Those 

rules, entitled Electrical Corporation Infrastructure Standards*” and Electrical Corporation 

Vegetation Management Standards and Reporting Requirernentsl2’* became effective on 

June 30,2008. 

2. The rules establish specific standards requiring electric utilities to inspect and 

replace old and damaged infrastructure, such as poles and transformers. In addition, 

electric utilities are required to more aggressively trim tree branches and other vegetation 

that encroaches on transmission lines. In promulgating the stricter standards, the 

Commission anticipated utilities would have to spend more money to comply. Therefore, 

both rules include provisions that allow a utility the means to recover the extra costs it 

incurs to comply with the requirements of the rule. 

Commission Rule 4 CSR 240-23.020. 

’O’ Commission Rule 4 CSR 240-23.030. 
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3. In ER-2008-0318, the Commission allowed AmerenUE to recover $54.1 million in its 

base rates for vegetation management costs, and $1 0.7 million for infrastructure inspection 

costs. However, since the rules were new, the Commission found that AmerenUE had too 

little experience to reasonably know how much it would need to spend to comply with the 

vegetation management and infrastructure inspection rules. Because of that uncertainty, 

the Commission established a two-way tracking mechanism to allow AmerenUE to track its 

vegetation management and infrastructure costs. 

4. The base level for that tracker was set at $64.8 million ($54.1 million for vegetation 

management plus $1 0.7 million for infrastructure inspection). The order required 

AmerenUE to track actual expenditures around that base level. In any year in which 

AmerenUE spent below that base level, a regulatory liability would be created. In any year 

in which AmerenUE’s spending exceeded the base level, a regulatory asset would be 

created. The regulatory assets and liabilities would then be netted against each other and 

would be considered in AmerenUE’s next rate case. The tracking mechanism contained a 

10 percent cap so if AmerenUE’s expenditures exceeded the base level by more than 10 

percent it could not defer those costs under the tracking mechanism, but would need to 

apply for an additional accounting authority order. The Commission’s order indicated that 

the tracking mechanism would operate until new rates were established in AmerenUE’s 

next rate case.2o3 

5. This is, of course, the next rate case, and AmerenUE asks that the tracker be 

continued. Staff, MIEC, and Public Counsel contend the Commission should eliminate the 

*03 In the Matter of Union Electric Company, d/b/a AmerenUE’s Tariffs to Increase its Annual 
Revenues for Hectric Service, Report and Order, Case No. ER-2008-0318, January 27, 2009, 
Pages 48-49. 
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tracker and establish an allowance for vegetation management and infrastructure 

inspection expenses based on the company's expenditures during the test year. 

Specific Findings of Fact: 

6. The Commission must resolve two issues regarding these vegetation management 

and infrastructure expenses. First, the Commission must decide whether the existing 

tracker should be continued. 

7. The Commission approved a tracker in the last rate case because the vegetation 

management and infrastructure rules were still very new. As a result, no one knew with any 

certainty how much AmerenUE would need to spend to comply with the rules' provis i~ns.~"~ 

AmerenUE has now been operating under those rules for two years. Although the rule 

went into effect on June 30, 2008, AmerenUE began complying with the requirements of 

the rules on January 1, 2008.z05 

8. Staff and MIEC contend that experience is sufficient to allow the Commission to 

confidently set AmerenUE's rates without renewing the tracker. However, the new rules 

impose substantial new requirements for tree trimmingzo6 and infrastructure inspections. 

AmerenUE has not yet completed a full four/six year vegetation management cycle on its 

entire system. Over half of its circuits have not yet been trimmed to the new standards. 

That is important because every circuit is unique, with different amounts of vegetation that 

must be trimmed, and requires a different amount of work to meet the standards imposed 

'04 In the Matter of Union Elecfric Company, d/b/a AmerenUE's Tariffs to Increase its Annual 
Revenues for Electric Service, Report and Order, Case No. ER-2008-0318, January 27,2009, Page 
41. 

'05 Meyer Rebuttal, Ex. 402NP, Page 1 1, Line 13, 

'06 Transcript, Page 1759, Lines 8-1 3. 
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by the rules.*07 Therefore, it is still difficult to predict what ArnerenUE’s normal level of 

vegetation management expenses will 

comply with the infrastructure inspection rule.209 

9. As the Commission said in the last rate case, the tracker serves to protect both the 

company and its ratepayers during this initial period of uncertainty about the cost to comply 

with the new rules. If the company spends less than the base level set in the tracker, the 

excess allowance will be tracked and returned to ratepayers in the next rate case. That is 

exactly what has happened in this case, and thus, ratepayers have already benefited from 

the existence of the tracker. 

10. AmerenUE’s system reliability has improved since the new rules went into effect,210 

and the Commission believes that vegetation management and infrastructure inspection is 

very important to that improved reliability. The Commission wants to encourage AmerenUE 

to continue to spend the money needed to improve reliability. Because there is still a great 

deal of uncertainty about the amount of spending needed to comply with the rules, the 

Commission finds that the tracker is still needed. That does not mean the tracker will 

become permanent. AmerenUE’s witness suggests the company will have a level of 

experience needed to better predict costs in two to four years.211 It may not take that long, 

and the Commission will certainly revisit this issue in AmerenUE’s next rate case, but for 

this case, the Commission will renew the existing vegetation management and 

infrastructure inspection tracker. 

The same is true for AmerenUE’s efforts to 

*07 Wakeman Rebuttal, Ex. 109, Page 8, Lines 7-8. 

’08 Wakeman Rebuttal, Ex. 109, Page 7, Lines 1-23. 

’09 Wakeman Rebuttal, Ex. 109, Pages 8-9, Lines 16-23, 1-1 1. 

*lo Zdellar Direct, Ex. 157, Pages 3-1 5. 

*” Wakeman Rebuttal, Ex. 109, Page 7, Lines 20-21. 
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11. Having renewed the tracker, the Commission must decide the dollar amount to be 

included as a base level for that tracker. AmerenUE spent $50.4 million on vegetation 

management in the twelve-month period ending at the true-up date, January 31, 201 0.212 

For the same period, AmerenUE spent $7.6 million on infrastructure inspection 

expenses.213 That is a total of $58 million. The non-AmerenUE parties would use those 

actual expenditures to establish AmerenUE's rates for this case. 

12. AmerenUE contends its forecasted expenditures for 201 0 and 201 1 should be used 

to set its new rates. The average forecasted expenditures for those two years are $53.7 

million for vegetation management and $8.9 million for infrastructure inspections, for a total 

of $62.6 million.214 AmerenUE would use that amount as the base level for a renewed two- 

way tracker. 

13. In general, the Commission prefers to use historical information rather than forecasts 

to establish rates. In the last rate case, the Commission used the company's forecasted 

budget amounts to set the base level of the tracker. It did so because at that time there 

was very little historical information upon which to base its decision. More information is 

available now and while there is still enough uncertainty to justify the continuation of the 

tracker, the additional historical information is sufficient to set a reasonable base level for 

that tracker. Therefore, the Commission will set the base level of the tracker at $58 million, 

14. One other matter remains to be resolved. Through February 28,2010, AmerenUE 

has collected approximately $5 million more than it actually incurred to comply with the 

'I' Meyer Rebuttal, Ex. 402NP, Page I O ,  Lines '7-10. 

'I3 Meyer Rebuttal, Ex. 402NP, Page 14, Lines 1-5. 

'14 Wakeman Rebuttal, Ex. 109, Page 10, Lines 14-20. 
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Commission’s vegetation management and infrastructure inspection rules.215 Staff 

proposed to reduce that aver-collection by $2 million, which is the amount the company 

incurred from October 1, 2008 through February 28, 2009, in excess of the amount 

included in rates.216 That would indicate a remaining over-collection of $3 million, but Staff 

updated that number at the end of the hearing to $3.4 

15. Staff recommends that the $3.4 million remain in the tracker as an addition or offset 

to any future amounts deferred. The Commission would then address ultimate disposition 

of any amounts deferred in the next rate case.218 AmerenUE did not offer a proposal on 

how the $3.4 million over-collection should be returned to its customers until its initial brief. 

At that time, the company recommended that the over-collection be returned to customers, 

amortized over three years.’” 

16. Staffs proposal would potentially offset an increase in AmerenUE’s expenses for the 

next rate case and thereby decrease any rate increase that would result from that future 

case. AmerenUE’s proposal has the advantage of decreasing the rate increase that will 

result from this decision. The Commission will accept AmerenUE’s proposal and directs 

that the $3.4 million over collection be returned to customers, amortized over three years. 

‘I5 Rackers Surrebuttal, Ex. 203, Page 4, Lines 11-12. 

‘I6 Rackers Surrebuttal, Ex. 203, Page 4, Lines 19-21. In ER-2008-0318, the Commission allowed 
AmerenUE ta accumulate and defer those expenses in an Accounting Authority Order for 
consideration in this rate case. 

’ I 7  Exhibit 240. 

“* Rackers Surrebuttal, Ex 203, Page 5, Lines 4-9. 

‘I9 Post-Hearing Brief of AmerenUE, Pages 119-120. 
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Conclusions of Law: 

A. Commission Rule 4 CSR 240-23.020 establishes standards requiring electrical 

corporations, including AmerenUE, to inspect its transmission and distribution facilities as 

necessary to provide safe and adequate service to its customers. Specifically, 4 CSR 240- 

23.020(3)(A) establishes a four-year cycle for inspection of urban infrastructure and a six- 

year cycle for inspection of rural infrastructure. 

B. Commission Rule 4 CSR 240-23.020(4) establishes a procedure by which an electric 

utility may recover expenses it incurs because of the rule. Specifically, that section states 

as follows: 

In the event an electrical corporation incurs expenses as a result of 
this rule in excess of the costs included in current rates, the corporation may 
submit a request to the commission for accounting authorization to defer 
recognition and possible recovery of these excess expenses until the 
effective date of rates resulting from its next general rate case, filed after the 
effective date of this rule, using a tracking mechanism to record the 
difference between the actually incurred expenses as a result of this rule and 
the amount included in the corporation’s rates ... . 

C. Commission Rule 4 CSR 240-23.030 establishes standards requiring 

electrical corporations, including AmerenUE, to trim trees and otherwise manage the 

growth of vegetation around its transmission and distribution facilities as necessary 

to provide safe and adequate service to its customers. Specifically, 4 CSR 240- 

23.030(9) establishes a four-year cycle for vegetation management of urban 

infrastructure and a six-year cycle for vegetation management of rural infrastructure. 

The vegetation management rule also includes a provision that would allow 

AmerenUE to ask the Commission for authority to accumulate and recover its cost 
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of compliance in its next rate case.**’ 

Decision: 

AmerenUE shall establish a tracking mechanism to track future vegetation 

management and infrastructure costs. That tracking mechanism shall include a base level 

of $58 million ($50.4 million + $7.6 million = $58 million). Actual expenditures shall be 

tracked around that base level with the creation of a regulatory liability in any year where 

AmerenUE spends less than the base amount and a regulatory asset in any year where 

AmerenUE spends more than the base amount. The assets and liabilities shall be netted 

against each other and shall be considered in AmerenUE’s next rate case. The tracking 

mechanism shall contain a ten percent cap so expenditures exceeding the base level by 

more than ten percent shall not be deferred under the tracking mechanism. If AmerenUE’s 

vegetation management and infrastructure inspection costs exceed the ten percent cap, it 

may request additional accounting authority from the Commission in a separate 

proceeding. The tracking mechanism shall operate until new rates are established in 

AmerenUE’s next rate case. 

The $3.4 million AmerenUE over-collected from its ratepayers under its previous 

tracking mechanism shall be returned to its ratepayers, amortized over three years. 

6. Storm Restoration 

Findings of Fact: 

Introduction: 

1. AmerenUE must spend money each year to restore electric service after its electric 

system suffers damage as the result of storms. Each year some of that damage results 

220 Commission Rule 4 CSR 240-23.030(10). 
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from normal, routine storms. But occasionally, the electric system is struck by a truly 

extraordinary storm that can greatly increase restoration costs. 

2. The Commission has generally allowed an electric utility to recover the Operations 

and Maintenance (O&M), excluding internal labor, costs to restore service after normal 

storms by including an amount in the cost of service based on some multiyear average 

For the costs to restore service after an extraordinary storm, the Commission has 

usually allowed the utility to accumulate and defer those costs through an accounting 

authority order, an AA0.222 The accumulated and deferred costs are then considered in 

the utility’s next rate case. Generally, the Commission allows the utility to recover those 

costs amortized over a five-year period.223 

3. Staff would use that same procedure in this case. Staff proposes to use a four-year 

average of AmerenUE’s normal O&M, non-labor related, storm restoration costs to allow 

$6.4 million in AmerenUE’s cost of service for normal storm restoration costs. AmerenUE’s 

actual storm restoration cost during the test year totaled $1 0.4 million. Staff would remove 

$4 million from that amount as related to extraordinary storms, and allow AmerenUE to 

recover that $4 million amortized over five years.224 MIEC’s witness, Greg Meyer 

advocates the same approach, although he would allow only $5.2 million in AmerenUE’s 

22‘ A utility may also incur substantial capital investment costs to replace things like power poles 
after a storm. Those investment costs are added ta the company’s rate base and recovered in that 
manner. This issue does not concern those capital costs. 

222 Rackers Rebuttal, Ex. 202, Page 2, Lines 21-24. 

223 Rackers Rebuttal, Ex. 202, Page 2, Lines 5-1 1. 

224 Staff Report- Revenue RequiremenKost of Service, Ex. 200, Pages 89-90, Lines 25-29,l-16. 
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cost of service, as that was the amount allowed in the company’s previous rate case, ER- 

2008-031 8.225 

4. AmerenUE proposes to use a new approach to the recovery of storm restoration 

expenses. It would have the Commission set the base level of storm restoration O&M 

costs at the actual amount incurred during the test year, which is $1 0.4 million. AmerenUE 

then proposes that the Commission establish a tracking mechanism to track actual 

expenses against that base level. If AmerenUE spent less than the base level, the 

difference could be returned to rate payers in the next rate case. If expenses exceeded the 

base level, AmerenUE could seek to recover the difference in its next rate case.226 

Specific Findings of Fact: 

5. The O&M non-labor cost AmerenUE incurs can vary greatly from year to year 

depending upon whether the electric system is struck by a major storm. For 2004 and 

2005, those costs were only $1 million and $2 million respectively. For 2006 and 2007, the 

costs jumped to $26 million and $33 million. For 2008 and 2009, they fell again to $4 

million and $9 million.227 Under the approach the Commission has used in past cases, the 

company may under recover in years when costs are high, but may over recover in years 

when costs are low. If the company incurs truly extraordinary storm restoration costs in a 

particular year, it is able to recover those costs through the accounting authority 

mechanism. In this case, AmerenUE is recovering amortized storm restoration costs from 

five different storm events.228 

225 Meyer Direct, Ex. 400, Pages 27-28, Lines 17-23, 1-2. 

227 Rackers Surrebuttal, Ex. 203, Page 6, Chart at Line 6. 

Zdellar Direct, Ex. 157, Page 21, Lines 1-12. 

Staff Report - Revenue RequiremenKost of Service, Ex 200, Pages 90-91. 
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6. No party disputes that AmerenUE has provided good storm restoration service in 

recent years, and no one has alleged that any of its storm restoration expenses have been 

imprudent. 

7. The Commission is unwilling to implement another tracker. As the Commission has 

previously indicated, trackers should be used sparingly because they tend to limit a utility’s 

incentive to prudently manage its costs. If all such costs can simply be passed on to 

ratepayers, there is a natural incentive for the company to simply incur the cost. If the 

company must consider whether it will be able to recover a cost, it is more likely to think 

before it spends and maximize any possible cost savings. 

8. The storm cost recovery method the Commission has used in the past has worked 

reasonably well. The company will ultimately recover its extraordinary costs resulting from 

unpredictable extraordinary storms through the accounting authority order mechanism, but 

the company still has a strong incentive to minimize its costs. Staffs proposal to include 

the four-year average of $6.4 million for storm restoration costs, while amortizing the extra 

$4 million in test year expense over five years is reasonable. MIEC’s alternative proposal 

to include only $5.2 million in the company’s cost of service is based only on the amount 

allowed in the last rate case. As such it is arbitrary and unsupported by any evidence 

offered in this case. 

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

AmerenUE’s request to establish a tracking mechanism is denied. AmerenUE shall 

include $6.4 million in its cost of service for storm restoration costs. The remaining $4 

68 



million in test year storm restoration expense shall be amortized and recovered over five 

years. 

7. Union Issues 

Findings of Fact: 

introduction: 

1. The various unions that represent AmerenUE’s employees appeared at the hearing 

to support the company’s request for a rate increase. However, they asked the 

Commission to order AmerenUE to spend more money on employee training and to take 

specific steps to increase its internal workforce so that it will use fewer outside contractors. 

AmerenUE contends it is currently providing safe and adequate service and argues the 

Commission has no authority to manage the day-to-day affairs of the company. 

Findings of Fact: 

2. Michael Walter is the Business Manager of International Brotherhood of Electrical 

Workers Local 1439, AFL-C10.229 He testified that AmerenUE has not spent enough on 

training new workers and as a result has over-relied on outside contractors to perform 

normal and sustained In particular, Walter is concerned that AmerenUE’s trained 

work force is aging and he sees a need for increased training of new workers capable of 

stepping in when the current workforce retires.231 He asks the Commission to require 

AmerenUE to spend a portion of its rate increase to improve training and increase the 

portion of the workload performed by its internal workforce.232 AmerenUE’s witness replied 

229 Walter Rebuttal, Ex. 650, Page 1, Lines 2-3. 

230 Walter Rebuttal, Ex. 650, Pages 2-7. 

231 Transcript, Page 2575, Lines 18-24. 

232 Walter Rebuttal, Ex.650, Pages 7-9. 
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that the company must rely on outside contractors to meet some of its normal workforce 

needs because of a shortage of qualified 

3. In response to those concerns, Commissioners Davis and Jarrett asked the 

AmerenUE witnesses how the company would spend extra money to training power plant 

operators if provided additional training funds as a result of this case.234 In response to 

Commissioners Davis’ and Jarrett’s questions, AmerenUE filed an exhibit detailing how it 

would spend extra money on training. AmerenUE also agreed to assess the incremental 

value to customers of its additional training investments and to present those findings to 

Staff and Public Counsel by December 31, 201 1 .235 AmerenUE’s witness explained that 

these additional funds would be used to train AmerenUE’s distribution employees.236 

4. The Commission finds that the evidence presented by the union witnesses does not 

demonstrate that AmerenUE has failed to supply safe and adequate service to the public. 

Furthermore, for reasons fully explained in its Conclusions of Law, the Commission does 

not have the authority to dictate the manner in which AmerenUE conducts its business. 

Therefore, the Commission will not attempt to dictate to the company regarding its use of 

outside contractors. 

5. However, the union witnesses and AmerenUE agree that there is a need for 

improved training to replace skilled workers nearing retirement age. It takes five to seven 

233 Wakeman Surrebuttal, Ex. 1 10, Page 10, Lines 5-1 5. 

234 Transcript, Page 261 9, Lines 3-20, and Page 2621, Lines 5-9. The Cammission allocated extra 
money for additional training in AmerenUE’s last rate case, ER-2008-0318. AmerenUE explained 
how that money was spent in the direct testimony of Mark Birk, Ex. 102, Pages 15-16. 

235 Ex. 179. 

236 Transcript, Page 2783, Lines 21-24. 
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years of training to replace a skilled electrical worker.237 For several job classifications, 

many workers are nearing retirement age and will soon be leaving the company.238 Thus, 

the Commission finds that there is a need for additional training to attempt to meet that 

need. 

6. Therefore, the Commission will add $1.29 million to AmerenUE’s cost of service to 

fund increased training staff. The Commission will also allow AmerenUE $2.1 million for 

additional training equipment and materials, to be amortized over five years and recovered 

in rates. That would increase AmerenUE’s cost of service by an additional $420,000 per 

year, for a total annual increase of $1,710,000. 

Conclusions of Law: 

A. The Commission has the authority to regulate AmerenUE, including the authority to 

ensure that the utility provides safe and adequate service. However, the Commission does 

not have authority to manage the company. In the words of the Missouri Court of Appeals, 

The powers of regulation delegated to the Commission are comprehensive 
and extend to every conceivable source of corporate malfeasance. Those 
powers do not, however, clothe the Commission with the general power of 
management incident to ownership. The utility retains the lawful right to 
manage its own affairs and conduct its business as it may choose, as long as 
it performs its legal duty, complies with lawful regulation, and does no harm 
to public welfare.239 

Therefore, the Commission does not have the authority to dictate to the company whether it 

must use internal workforce rather than outside contractors to perform the work of the 

company. 

Decision: 

237 Transcript, Page 2576, Lines 21-25. 

238 Transcript, Page 2593, Lines 4-9. 

239 State ex re/. Harline v. Public Sew. Com’n, 343 S.W.2d 177, 182 (Mo. App. 1960) 
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The evidence presented by the union witnesses does not demonstrate that 

AmerenUE has failed to provide safe and adequate service and the Commission will not 

dictate to the company whether it must use its internal workforce or outside contractors to 

perform the company’s work. However, the Commission will add $1,290,000 to 

AmerenUE’s cost of service to fund increased training staff. The Commission will also 

allow AmerenUE $2,100,000 for additional training equipment and materials, to be 

amortized over five years and recovered in rates. That increases AmerenUE’s cost of 

service by $1,710,000 per year. AmerenUE shall assess the incremental value to 

customers of these additional investments and provide that assessment to Staff and Public 

Counsel by December 31,201 1. 

8. Fuel Adjustment Clause 

Findings of Fact: 

Introduction: 

1. In AmerenUE’s last rate case, ER-2008-0318, the Commission allowed AmerenUE 

to implement a fuel adjustment clause.240 The approved fuel adjustment clause includes an 

incentive mechanism that requires AmerenUE to pass through to its customers 95 percent 

of any deviation in fuel and purchased power costs from the base level. The other 5 

percent of any deviation is retained or absorbed by AmerenUE.241 

2. In the direct testimony of its witness, Lynn Barnes, AmerenUE proposed that its 

existing fuel adjustment clause be continued, with a few minor refinements.242 When it filed 

240 In the Matter of Union Electric Company, d/b/a AmerenUE’s Tariffs to lncrease its Annual 
Revenues for Electric Service, Report and Order, Case No. ER-2008-0318, January 27, 2009, 
Pages 69-70. 

241 Id. at Page 76. 

242 Barnes Direct, Ex. 121, Page 3, Lines 2-1 0. 
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its direct testimony, Staff agreed that AmerenUE’s existing fuel adjustment clause should 

be continued with the refinements proposed by AmerenUE and some additional 

modifications proposed by Staff .243 The minor modifications to the fuel adjustment clause 

were resolved in the First Stipulation and Agreement that the Commission approved on 

March 24,2010. Therefore, the Commission will not further address those modifications. 

3. In an order issued on February 17, 2010, after the parties had filed rebuttal 

testimony, the Commission indicated it wanted to hear more evidence from the parties 

about the continued appropriateness of the 95 percent pass-through mechanism in 

AmerenUE’s current fuel adjustment clause. To that end, the Commission offered the 

parties an opportunity to file additional direct, rebuttal, and surrebuttal testimony on an 

expedited schedule before the start of the hearing.244 

4. AmerenUE responded by filing extensive additional testimony explaining why the 

company still needs a fuel adjustment clause that incorporates the current sharing 

mechanism. MIEC, Public Counsel, and Staff also filed additional testimony regarding the 

fuel adjustment clause. 

5. MIEC refiled the testimony that its witness, Maurice Brubaker, offered regarding the 

fuel adjustment clause in AmerenUE’s last rate case.245 In that testimony, Brubaker 

advised the Commission to implement an 80/20 sharing mechanism that would allow the 

company to pass-through to customers only 80 percent of the changes in fuel cost and off- 

243 Staff Report -” Revenue RequirementlCost of Service, Ex. 200, Pages 105-1 11. 

244 In the Matter of Union Electric Company, d/b/a AmerenUE’s Tariffs to lncrease its Annual 
Revenues for Electric Service, Order Directing the Parties to Submit Testimony Concerning the 
Appropriateness of AmerenUE’s Current Fuel Adjustment Clause, File No. ER-2010-0036, February 
17, 201 0. 

245 ER-2008-0318. 
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system sales.246 Brubaker would, however, cap the impact of the sharing mechanism so 

that the sharing would have no more than a 50 basis point impact on AmerenUE’s return on 

6. Public Counsel also offered testimony supporting an 80/20 sharing mechanism. 

Ryan Kind offered his opinion that such a sharing percentage is necessary to ensure that 

AmerenUE continues to make its best efforts to minimize fuel costs and maximize its off- 

system sales margins.248 

7. Staff filed supplemental testimony explaining that since little time has passed since 

AmerenUE’s fuel adjustment clause went into effect, it has not compiled enough data to 

meaningfully analyze that fuel adjustment clause. As a result, Staff suggests the 

Commission leave the current fuel adjustment clause in place without changing the sharing 

mechanism .249 

Specific Findings of Fact: 

8. In AmerenUE’s last rate case, the Commission found that AmerenUE should be 

allowed to establish a fuel adjustment clause because its fuels costs were substantial, 

beyond the control of the company’s management, and volatile in amount. The 

Commission also found that AmerenUE needed a fuel adjustment clause to have a 

sufficient opportunity to earn a fair return on equity and to be able to compete for capital 

with other utilities that have a fuel adjustment clause.250 In the same rate case, the 

246 Brubaker Additional Direct - FAC, Ex. 41 3, Attachment 2, Page 1 1 of 19. 

247 Brubaker Additional Direct - FAC, Ex. 41 3, Attachment 2, Page 1 1 of 19. 

248 Kind Additional Direct .- FAC, Ex. 301, Page 2, Lines 3-1 8. 

249 Mantle Supp. Direct - FAC, Ex. 221, Pages 5-6, Lines 15-23, 1-7. 

250 In the Matter of Union Electric Company, d/b/a AmerenUE’s Tariffs to Increase its Annual 
Revenues for Electric Service, Report and Order, Case No. ER-2008-0318, January 27, 2009, 
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Commission found that a 95/5 sharing mechanism would give AmerenUE a sufficient 

opportunity to earn a fair return on equity, while protecting customers by preserving the 

company’s incentive to be pr~dent.’~‘ 

9. Nothing has changed in the months since the Commission established AmerenUE’s 

fuel adjustment clause to cause the Commission to change that decision. The Commission 

finds that AmerenUE’s fuel and purchased power costs are clearly substantial, comprising 

47 percent of the company’s total operations and maintenance expense. Furthermore, the 

revenue the company receives from off-system sales, which is also tracked through the fuel 

adjustment clause, is also substantial.252 These fuel and purchased power costs continue 

to be dictated by national and international markets, and thus are outside the control of 

AmerenUE’s management.253 Finally, these costs and revenues continue to be volatile. 

For example, the price AmerenUE was able to obtain in the market for off-system electricity 

sales declined by nearly half from 2008 to 2009.254 

I O .  Furthermore, the Commission finds that AmerenUE still needs a fuel adjustment 

clause to help alleviate the effects of regulatory lag as net fuel costs continue to rise. 

AmerenUE’s regulatory lag problems have not improved since its last rate case. In recent 

years, the company has been unable to earn its allowed rate of return, and in large part, 

that problem is due to fuel-related issues.255 Even with the fuel adjustment clause in place, 

AmerenUE’s return on equity for the year ending December 2009, was only 7.27 percent. 

Pages 69-70. 

251 Id., at Page 76. 

252 Barnes Direct, Ex. 121, Page 7, Lines 17-23. 

253 Barnes Direct, Ex. 121, Page 7, Lines 23-26. 

254 Haro Additional Rebuttal - FAC, Ex. 126, Page 13, Lines 13-19. 

255 Transcript, Page 2409, Lines 5-1 1. 

75 



Without a fuel adjustment clause, that return would have dropped to 6.69 percent, over 400 

basis points below the company’s authorized return on equity of 10.76 percent.256 In 

addition, AmerenUE still must compete in the capital markets with other utilities and the 

vast majority of those utilities have fuel adjustment clauses.257 

11. For the forgoing reasons, the Commission finds that AmerenUE should be allowed to 

continue to operate under a fuel adjustment clause. However, the Commission’s chief 

concern about the existing fuel adjustment clause, and the reason it asked the parties to 

present additional testimony about this matter, is an uncertainty about the appropriate 

amount of sharing required to assure that AmerenUE continues to make its best efforts to 

control its fuel-related costs and to maximize its off-system sales. 

12. The majority of electric utilities operate with a fuel adjustment clause that does not 

have any sort of sharing mechanism.258 Yet, the Commission is concerned that allowing an 

uncontrolled pass-through of costs will reduce a utility’s incentive to carefully examine and 

perhaps reduce those costs. In the last rate case, the Commission decided that a 95/5 

sharing mechanism was appropriate to allow the company to recover its prudently incurred 

costs while still protecting ratepayers. But the Commission wanted to know how well that 

sharing mechanism was working in practice. 

13. MlEC and Public Counsel advocated for a revised sharing mechanism that would 

require AmerenUE to absorb a larger percentage of increasing fuel costs to increase its 

incentive to properly manage those costs. However, the testimony those parties presented 

was based on little more than the opinions of their witnesses about an appropriate sharing 

256 Barnes Additional Direct - FAC, Ex. 122, Page 5, Lines 16-1 9. 

257 Transcript, Page 2421, Lines 1-6. 

Transcript, Page 2421, Lines 7-14. 
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percentage. No party presented any evidence that would indicate how the 95/5 sharing 

mechanism is working in practice for this company. Certainly, no evidence was produced 

to show that AmerenUE had acted imprudently with regard to its procurement of fuel and 

off system sales since the fuel adjustment clause went into effect in March 2009. On the 

contrary, the efficiency of AmerenUE’s power plant performance as measured by 

equivalent availability improved in 2009, after the fuel adjustment clause was put into 

effect.25Q 

14. As Staff explained in its testimony, the implementation of AmerenUE’s fuel 

adjustment clause has only just begun. Staff will not complete its first prudence review of 

AmerenUE’s operations under the existing fuel adjustment clause until August 201 0.260 

The prudence review is very important to Staff in determining whether the fuel adjustment 

clause was working in the manner intended, as is seeing whether AmerenUE has changed 

its practices regarding their purchase and hedging of fuel and regarding off-system 

sales.261 Until that review process is complete, Staff concluded it would not have sufficient 

data to meaningfully analyze the effectiveness of AmerenUE’s fuel adjustment clause.262 

15. Substantially changing the existing fuel adjustment clause without a meaningful 

analysis could have severe adverse consequences for AmerenUE and ultimately for 

ratepayers. Gary Rygh, a witness for AmerenUE explained that a significant modification to 

AmerenUE’s fuel adjustment clause outside the context of a prudence review process 

could lead investors to conclude either that AmerenUE was improperly managing its net 

259 Barnes Additional Direct -. FAC, Ex. 122, Page 8, Lines 10-1 1. 

26a Mantle Supplemental Direct - FAC, Ex. 221, Page 12, Lines 15-16. 

261 Transcript, Page 251 7, Lines 17-23. 

262 Mantle Supplemental Direct - FAC, Ex. 221 , Page 6, Lines 3-7. 
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fuel costs, or that the Commission was acting rashly in overturning regulatory stability in 

Missouri.263 Julie Cannell, another witness for AmerenUE, explained that investors value 

certainty, fairness, stability, and predictability. She indicated “a lack of consistency in a 

commission’s actions or decisions serves to increase the investment risk associated with a 

Increased financial risk results in an increase in a company’s cost of borrowing, 

ultimately increasing costs that will be passed on to ratepayers.265 

Conclusions of Law: 

A. Section 386.266.1, RSMo (Supp. 2009), the statute that allows the Commission to 

establish a fuel adjustment clause provides as follows: 

Subject to the requirements of this section, any electrical corporation may 
make an application to the commission to approve rate schedules authorizing 
an interim energy charge or periodic rate adjustments outside of general rate 
proceedings to reflect increases and decreases in its prudently incurred fuel 
and purchased-power costs, including transportation. The commission may, 
in accordance with existing law, include in such rate schedules features 
designed to provide the electrical corporation with incentives to improve the 
efficiency and cost-effectiveness of its fuel and purchased-power 
procurement activities. 

Subsection 4 of that statute sets out some of the provisions that must be included in a fuel 

adjustment clause as follows: 

The commission shall have the power to approve, modify, or reject 
adjustment mechanisms submitted under subsections 1 to 3 of this section 
only after providing the opportunity for a full hearing in a general rate 
proceeding, including a general rate proceeding initiated by complaint. The 
commission may approve such rate schedule after considering all relevant 
factors which may affect the cost or overall rates and charges of the 
corporation, provided that it finds that the adjustment mechanism set forth in 
the schedules: 

263 Rygh Rebuttal - FAC, Ex. 120, Pages 5-6, Lines 20-23, 1-5. Rygh is a Managing Director at 
Barclays Capital, Inc., an investment bank in New York. 

264 Cannell Rebuttal, Ex. 11 7, Pages 25-26, Lines 21, 1-2. Cannell is a securities analyst in New 
York. 

265 Cannell Rebuttal - FAC, Ex. 1 18, Page 5, Lines 2-3. 
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(I) Is reasonably designed to provide the utility with a sufficient 
opportunity to earn a fair return on equity; 

(2) Includes provisions for an annual true-up which shall accurately and 
appropriately remedy any over- or under-collections, including interest at the 
utility’s short-term borrowing rate, through subsequent rate adjustments or 
refunds; 

(3) In the case of an adjustment mechanism submitted under subsections 
1 and 2 of this section, includes provisions requiring that the utility file a 
general rate case with the effective date of new rates to be no later than four 
years after the effective date of the commission order implementing the 
adjustment mechanism. . . . 

(4) In the case of an adjustment mechanism submitted under subsections 
1 or 2 of this section, includes provisions for prudence reviews of the costs 
subject to the adjustment mechanism no less frequently than at eighteen- 
month intervals, and shall require refund of any imprudently incurred costs 
plus interest at the utility’s short-term borrowing rate. (emphasis added) 

Subsection 4( 1 ) is emphasized because that is the key requirement of the statute. Any fuel 

adjustment clause the Commission allows AmerenUE to implement must be reasonably 

designed to allow the company a sufficient opportunity to earn a fair return on equity. 

B. Subsection 7 of the fuel adjustment clause statute provides the Commission with 

further guidance, stating the Commission may: 

take into account any change in business risk to the corporation resulting 
from implementation of the adjustment mechanism in setting the 
corporation’s allowed return in any rate proceeding, in addition to any other 
changes in business risk experienced by the corporation. 

Finally, subsection 9 of that statute requires the Commission to promulgate rules to “govern 

the structure, content and operation of such rate adjustments, and the procedure for the 

submission, frequency, examination, hearing and approval of such rate adjustments.” In 

compliance with the requirements of the statute, the Commission promulgated Commission 

Rule 4 CSR 240-3.1 61 which establishes in detail the procedures for submission, 

approval, and implementation of a fuel adjustment clause. 
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C. Specifically, Commission Rule 4 CSR 240-3.1 61 (3) establishes minimum filing 

requirements for an electric utility that wishes to continue its fuel adjustment clause in a rate 

case subsequent to the rate case in which the fuel adjustment clause was established. 

AmerenUE has met those filing requirements. 

Decision: 

The Commission concludes AmerenUE should be allowed to continue to implement 

the fuel adjustment clause the Commission approved in the company’s last rate case. 

Given the short amount of time AmerenUE’s fuel adjustment clause has operated and the 

resulting lack of information about how effective the current sharing mechanism has been, 

the Commission will not modify that clause, except as provided in the previously approved 

stipulation and agreement. The Commission expects to further review AmerenUE’s fuel 

adjustment clause and the appropriate sharing mechanism to be included in that clause as 

part of AmerenUE’s next rate case. 

9. 

a. Rate Design 

Rate Design and Class Cost of Service Issues 

Findings of Fact: 

Introduction: 

1. After the Commission determines the amount of rate increase that is necessary, it 

must decide how that rate increase will be spread among AmerenUE’s customer classes. 

The basis principle guiding that decision is that the customer class that causes a cost 

should pay that cost. 

2. During the course of the hearing, Public Counsel, MIEC, AARP and the Consumers 

Council of Missouri, and the Missouri Retailers Association filed a nonunanimous stipulation 
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and agreement that reached an agreement on how the rate increase should be allocated to 

the customer classes. AmerenUE and Staff did not sign the stipulation and agreement but 

do not oppose the compromise agreement. MEUA, however, does oppose that agreement. 

Subsequently, the parties that signed the original stipulation and agreement submitted an 

addendum to that stipulation and agreement. MEUA also opposed the addendum. 

3. Because the stipulation and agreement and the addendum to that stipulation and 

agreement are opposed, the Commission cannot approve the stipulation and agreement or 

the addendum. Nevertheless, the compromise described in the stipulation and agreement 

and addendum remains the position of the signatory parties and the Commission can 

consider that position as it decides this issue. 

4. AmerenUE has seven customer classes.266 The Residential class is comprised of 

residential households. The Small General Service and Large General Service classes are 

comprised of commercial operations of various sizes. The first three classes receive 

electric service at a low secondary voltage level. The Small Primary Service and the Large 

Primary Service are larger industrial operations that receive their electric service at a high 

voltage level. The Large Transmission Service class takes service at a transmission 

voltage level. 

5. There is only one member of the Large Transmission class, Noranda Aluminum, 

I ~ C . ’ ~ ~  Noranda operates an aluminum smelter in Southeast Missouri and purchases 

266 Cooper Direct, Ex. 134, Page 4, Lines 8-22. 

267 Staffs Class Cost-Of-Service and Rate Design Report, Ex. 205, Page 27, Lines 17-1 8. 
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massive amounts of electricity from AmerenUE. When the smelter is at full production, 

Noranda pays AmerenUE approximately $1 40 million per year for electricity6* 

6. AmerenUE's last customer class is the Lighting class, which consists of both area 

and street lighting.26g The Lighting class has a unique load pattern in that it is on at night 

and, for the most part, off during the day. For that reason, its class load is typically very low 

during periods of peak demand.270 

Specific Findings of Fact: 

7. To evaluate how best to allocate costs among these customer classes, four parties 

prepared and presented class cost of service studies. The studies presented by 

AmerenUE and MlEC used versions of the Average and Excess Demand Allocation 

method (A&E). An A&E allocation method considers both the maximum rate of use 

(demand) and the duration of use (energy). The A&E method conceptually splits the 

system into an average component and an excess component. The average demand is 

the total kWh usage divided by the total number of hours in the year. This is the amount of 

capacity that would be required to produce the energy if it were taken at the same demand 

rate each hour. The system excess demand is the difference between the system peak 

demand and the system average demand. The average demand is allocated to the various 

classes in proportion to their average demand (energy usage). The difference between the 

system average demand and the system peak or peaks is then allocated to customer 

classes on the basis of a measure that represents their peaking or variability in usage 271 

Gregston Direct, Ex. 422, Page 3, Lines 5-14. 

269 Cooper Direct, Ex. 134, Page 4, Lines 15-16. 

270 Staff's Class Cost-Of-Service and Rate Design Report, Ex. 205, Page 12, Lines 15-16. 

271 Brubaker Direct, Ex. 429, Pages 23-24, Lines 15-22, 1-5. 
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8. Staff and Public Counsel also presented class cost of service studies, but they used 

Study Residential Small Large Large 
General General Primary 
Service Service Service 

Staff - 4 CP 8.67% -4.24% -1 1.40% -0.55% 
A&P273 $83.5 $( 10.5) ($73.7) ($0.9) 
A m e r ~ n U E ~ ' ~  7.99% -7.01 % -9.74% 1.21% 

a different allocation method known as a Peak and Average Demand Allocation method. 

Large 
Transmission 
Service 
3.57% 
$5.0 
1.63% 

Staffs allocation method is based on the assumption that an electric utility adds capacity to 

OPC (TOU) 

OPC (A&P)275 

meet its entire load rather than to just meet its peak load demand.272 Public Counsel also 

$78.0 
1.23% -3.77% 8.80% 15.27% 

3.35% -7.60% -4.69% 7.17% 3.56% 

!9*400/! $1 7.6 "::1,,fj- $64.8 

$1 I .8 ($23.3) $24.4 $1 4.7 $21.2 - 

presented a second study using a time of use method. 

- $32.2 $1 8.9 
13.30% -4.30 Yo 
$1 29.6 $10.7 

MlEC2'6 

9. The following chart compares the results of each of the class cost of service studies, 

$30.3 $1 2.0 $5.0 

($84.6) ($12.7) ($21.6) 
!12.70;0 -7.40% -1 5.50% 

indicating the percent change in class revenues required to equalize class rates of return, 

as well as the dollar amounts needed to bring a class to its indicated cost of service. A 

negative number means the class is paying more than its indicated share of costs. A 

positive number means the class is paying less than its indicated share. All dollar figures 

are in millions. 

272 Scheperle Rebuttal, Ex. 207, Page 2, Lines 13-19. 

273 Ex. 553. 

274 Ex. 551. 

275 Ex. 552. 

276 Brubaker Revised Direct, Ex. 429, Schedule MEB-COS-5. 
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For example, Staffs study indicated the Residential class is currently paying $83.5 million 

less than AmerenUE’s cost to serve that class. In contrast, according to Staff’s study, the 

Large General Service class is currently paying $73.7 million more than AmerenUE’s cost 

to serve that class. Although the exact numbers vary among the various studies, all the 

studies agree that the Residential class is currently paying substantially less than its cost of 

service and that the Large General Service class is currently paying substantially more than 

its cost of service. 

I O .  In starting the process to develop just and reasonable rates, the first question the 

Commission must resolve is which of the submitted class cost of service studies best 

describes AmerenUE’s cost to serve its various customer classes. As a first step, the 

Commission will discard the Staff and Public Counsel studies that utilize a Peak and 

Average Demand production demand allocation method. 

11. Staff asserts that its Peak and Average Demand allocation method is superior to the 

Average and Excess method because it considers each class’ contribution to the system’s 

total peak rather than each class’ excess demand at peak.277 However, what Staff 

describes as its method’s strength is actually its downfall because the Peak and Average 

demand method double counts the average demand of the customer classes. 

12. Some customer classes, such as large industrials, may run factories at a constant 

rate, 24 hours a day, 7 days a week. Therefore, their usage of electricity does not vary 

significantly by hour or by season. Thus, while they use a lot of electricity, that usage does 

not cause demand on the system to hit peaks for which the utility must build or acquire 

additional capacity. Another customer class, for example, the residential class, will 

277 Scheperle Rebuttal, Ex. 207, Page 5, Lines 11-14. 
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contribute to the average amount of electricity used on the system, but it will also contribute 

a great deal to the peaks on system usage, as residential usage will tend to vary a great 

deal from season to season, day to day, and hour to hour. 

13. To recognize that pattern of usage, the Average and Excess method separately 

allocates energy cost based on the average usage of the system by the various customer 

classes. It then allocates the excess of the system peaks to the various customer classes 

by a measure of that class’ contribution to the peak. In other words, the average and 

excess costs are each allocated to the customer classes once. 

14. The Peak and Average method, in contrast, initially allocates average costs to each 

class, but then, instead of allocating just the excess of the peak usage period to the various 

classes to the cost causing classes, the method reallocates the entire peak usage to the 

classes that contribute to the peak. Thus, the classes that contribute a large amount to the 

average usage of the system but add little to the peak, have their average usage allocated 

to them a second time. Thus, the Peak and Average method double counts the average 

system usage, and for that reason is unreliable.278 

15. Public Counsel also offered a time of use study that assigns production costs to 

each hour of the year that the specific production occurs. The method then sums each 

class’ share of hourly investments based on only those hours when the class actually uses 

the system.279 Public Counsel’s time of use method is also unreliable because it considers 

every hour in the year to be a demand peak. As a result, the actual peaks in usage are 

given no additional weight. This, of course, benefits the residential class, which tends to 

278 Brubaker Rebuttal, Ex. 430, Pages 12-14. See also, Transcript, Pages 3095-3096, Lines 24-25, 
1-22. 

279 Meisenheimer Direct, Ex. 307, Page 7, Lines 5-7. 
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drive peaks, at the expense of industrial users of electricity that have high load factors and 

contribute little to the peaks in usage.280 

16. Since the class cost of service studies offered by Staff and Public Counsel are 

unreliable, the Commission must choose between the Average and Excess method studies 

submitted by AmerenUE and MIEC. That task is difficult in this case because most of the 

testimony offered by AmerenUE and MIEC’s witnesses criticize the methods used by Staff 

and Public Counsel and offer little criticism of each others studies. Yet, the studies do 

reach different results. 

17. Significantly, MIEC’s study tends to shift more cost causation from the Large 

General Service, Large Primary Service and especially the Large Transmission Service 

classes to the Residential class than does the AmerenUE study. AmerenUE’s witness, 

William Warwick, explained those cost shifts in his rebuttal testimony.281 In the allocation of 

transmission costs, non-fuel generation expenses, off-system sales revenue, and general 

plant, MIEC advocated modifications to AmerenUE’s study that would tend to decrease the 

allocation of those costs to the large industrial customers who are the members of MIEC.282 

AmerenUE contends most of these adjustments are inappropriate. 

18. However, AmerenUE’s witness agrees that one of the adjustments proposed by 

MIEC’s witness is credible. In his class cost of service study, MIEC’s witness, Maurice 

Brubaker allocated revenues from off-system sales to customer classes on the basis of 

class energy (kWh) requirements.283 Staff made a similar allocation of revenues in its class 

Brubaker Rebuttal, Ex. 430, Page 18, Lines 12-19. 

281 Warwick Rebuttal, Ex. 147. 

282 Warwick Rebuttal, Ex. 147, Pages 2-8. 

283 Brubaker Direct, Ex. 429, Page 30, Lines 11-14. 
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cost of service study, and AmerenUE’s witness concedes that such an allocation could be 

appropriate.284 In addition, Brubaker’s allocation is consistent with the methodology the 

Commission approved in a slightly different context in a recent Kansas City Power & Light 

rate case, ER-2006-031 4.285 

19. If AmerenUE’s class cost of service study is modified to allocate revenues from off- 

system sales on the basis of class energy requirements, then that study would show that 

the large transmission service class is currently paying approximately 8 percent more than 

its indicated revenue share. The revised study would also show that the large general 

service class is overpaying by I1 percent and the residential class is underpaying by 11 

percent. 

20. After carefully considering all the studies, the Commission finds that AmerenUE’s 

class cost of service study, modified to allocate revenues from off-system sales on the 

basis of class energy requirements, is the most reliable of the submitted studies. 

21. Evaluating the submitted class cost of service studies is only the Commission’s first 

step in designing just and reasonable rates for AmerenUE. In general, it is important that 

each customer class carry its own weight by paying rates sufficient to cover the cost to 

serve that class. That is a matter of simple fairness in that one customer class should not 

be required to subsidize another. Requiring each customer class to cover its actual cost of 

service also encourages cost effective utilization of electricity by customers by sending 

correct price signals to those customers.286 However, the Commission is not required to 

precisely set rates to match the indicated class cost of service. Instead, the Commission 

284 Warwick Rebuttal, Ex. 147, Pages 5-7. 

285 Brubaker Direct, Ex. 429, Page 30, Line 14. 

Cooper Direct, Ex. 134, Pages 16-17, Lines 13-22, 1-2. 

87 



has a great deal of discretion to set just and reasonable rates, and can take into account 

other factors, such as public acceptance, rate stability, and revenue stability in setting 

rates. 

22. AmerenUE and, initially, Public Counsel, proposed that any rate increase should be 

allotted equally to each customer class. In other words, each class would receive the 

system average percentage increase.287 That would leave the existing disparities revealed 

in the class cost of service studies unchanged. 

23. Staff proposed that a small adjustment be made to shift $3 million in revenue 

responsibility from the large general service class to the residential class. Staffs 

adjustment would represent approximately a 0.3 percent increase in revenue responsibility 

to the residential class and a 0.5 percent decrease in revenue responsibility to the large 

general service 

24. MlEC proposed that each customer class be moved 20 percent toward its cost of 

service as shown in MlEC class cost of service study. That move would require a 2.6 

percent revenue neutral increase from the residential class,289 to collect $25.9 million in 

additional revenue from the residential class.2g0 However, MlEC would not stop there: 

Brubaker also advocated that the Large Transmission class, whose only member is 

Noranda, be moved entirely to its cost of service as shown in MIEC’s class cost of service 

”’ Cooper Direct, Ex. 134, Page 18, Lines 12-1 3. See also, Kind Direct, Ex. 300, Page 8, Lines 7- 
11. 

”’ Staffs Class Cost-of-Service and Rate Design Report, Ex. 205, Page 24, Lines 8-1 5. 

Brubaker Revised Direct, Ex. 429, Page 36, Lines 13-19. 

Brubaker Revised Direct, Ex. 429, Schedule MEB-COS-6. 
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study. That extra movement would require an additional $8.2 million from the residential 

class and would reduce the rate relief that would otherwise flow to the other rate classes.2g’ 

25. Finally, MEUA, whose members take electric service as part of the large general 

service class, recommended the Commission adopt MIEC’s proposed 20 percent revenue 

neutral adjustment, but without the extra adjustment to move the large transmission class to 

its cost of service.2g2 

26. The stipulation and agreement to which MEUA objected would shift revenue 

responsibility to the residential, small general service and large primary service classes 

from the large transmission class and to a lesser extent, the large general service and small 

primary service classes. The addendum to the stipulation and agreement, to which MEUA 

also objected, would allocate a slightly larger revenue responsibility reduction to the large 

general service class. 

27. Specifically, for an overall rate increase of $225 million, which is approximately the 

rate increase that will result from this order, the addendum to the stipulation and agreement 

would impose a roughly 1.5 percent revenue-neutral increase on the residential and small 

general service classes. That amounts to a revenue neutral increase of $14.5 million for 

the residential class and $3.8 million for the small general service class. It would also 

impose a 1.25 percent revenue neutral increase, amounting to an additional $2 million, on 

the large primary class. 

28. On the other side of the coin, the large transmission class, whose only member is 

Noranda, would receive a revenue neutral reduction of 11.74 percent, which amounts to a 

reduction of approximately $1 6.3 million. That means Noranda would receive an actual 

’” Bruhaker Revised Direct, Ex. 429, Schedule MEB-COS-6. 

‘” Chriss Rebuttal, Ex. 550, Page 11, Lines 3-12. 
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rate reduction of approximately $2.1 million, or a 1.54 percent overall reduction. That 

would occur while the residential class received an 11.70 percent rate increase. The large 

general servicelsmall primary service class would receive a smaller revenue neutral 

reduction of 0.7%, amounting to $4.579 million. That means the large general 

servicelsmall primary service class would receive an overall rate increase of 9.59 percent. 

29. The reallocation of revenue responsibility the signatories agreed to in the stipulation 

and agreement, now their joint position, bears some resemblance to the results of 

AmerenUE’s modified class cost of service study, which the Commission found to be the 

most reliable of the submitted studies. AmerenUE’s study, and indeed, all the submitted 

studies, indicate that the residential class is paying substantially less than its actual 

revenue responsibility. The stipulated position would bring that revenue class closer to its 

actual cost of service. The stipulated position would also provide the large transmission 

service class, Noranda, with the largest rate reduction, even though AmerenUE’s modified 

class cost of service study indicates the large general service class is currently overpaying 

its actual cost of service by a larger percentage. 

30. MIEC, and in particular, Noranda, attempt to justify these results by claiming that 

Noranda needs special rate consideration to remain competitive with other aluminum 

smelters in the United States, lest it be forced to close, resulting in economic devastation to 

Missouri. 

31. There is no doubt that the closure of Noranda’s New Madrid aluminum smelter would 

have a severe impact on the economy of Southeast Missouri. Noranda directly employs 

some 900 people at its smelter, at an annual payroll of $60 million. Were the plant to close, 
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the Southeast Missouri region could lose over 3,200 jobs from its economy and state and 

local governments would lose $1 6 million per year in tax revenues.293 

32. Noranda’s aluminum smelter produces molten aluminum from aluminum oxide, 

known as alumina. The alumina is brought up the Mississippi river by barge for delivery to 

the smelter.2g4 The processing of the alumina into aluminum requires a tremendous 

amount of electricity. When the smelter is at full production, at current electric rates, 

Noranda pays AmerenUE $140 million for electricity each year. The cost of electricity 

represents a little less than one-third of the smelter’s cost of producing aluminum.295 

33. Electricity is not the only cost factor affecting the continued viability of the New 

Madrid smelter, and MEUA demonstrated that the New Madrid smelter appears to possess 

certain competitive advantages over other competing smelters apart from the cost of 

electricity. For example, the smelter’s geographic location on the Mississippi river reduces 

its cost to transport supplies of alumina.2g6 If the market price of aluminum rises, Noranda 

may also benefit from paying a fixed rate for electricity while many of its competitors pay a 

rate for electricity that varies with the market price of aluminum.2g7 Noranda expects that 

aluminum prices will rise in the future.2g8 Still, while there is no evidence to indicate that 

Noranda is on the verge of shutting down its smelter with or without an electric rate 

increase, the smelter’s long-term viability is dependent upon maintaining reasonably 

competitive electric rates. 

293 Coomes Direct, Ex. 41 9, Page 2, Lines 4-1 2. 

294 Gregston Direct, Ex. 422, Page 1, Lines 12-1 7 

295 Gregston Direct, Ex. 422, Page 3, Lines 5-14. 

Transcript, Page 2948, Lines 17-21. 

Transcript, Page 2948, Lines 2-7. 

Transcript, Page, 2959, Lines 1-5. 
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34. The large general service customer class is also currently paying more than its 

indicated revenue share and the stipulated position would provide that class with 

$4,579,000 of rate relief. But no evidence was presented that would show that the 

members of the large general service customer class need rate relief to remain competitive 

in the same way that Noranda needs that relief. 

35. Clearly, Noranda will be affected by the rate increase that will result from this case. 

But the same can be said about all the other businesses and families that must pay 

AmerenUE for the electricity they need. The reduction proposed by the stipulated position 

would give Noranda an actual rate decrease of $2.147 million while all other customers 

have to absorb a rate increase. That result is inappropriate. While generally accepting the 

joint position, the Commission will modify that position to provide that the revenue neutral 

reduction in the large transmission service class’s rate shall be set at a level that leaves 

that class’ total revenue contribution unchanged. The joint position’s revenue increase for 

the residential class shall be reduced by the amount taken from the large transmission 

class’ revenue reduction. The lighting class’ class revenue responsibility will be addressed 

in the next section of this report and order. 

36. The objected to stipulation and agreement also purports to resolve certain issues 

regarding customer charges, Rider B voltage credits, and the Reactive Charge. No party, 

including MEUA, objects to that aspect of the stipulation and agreement.29g 

37. Specifically, the signatories agree that the residential customer charge should be set 

at $8.00 per month, with the remaining revenue assigned to the residential class to be 

allocated to volumetric charges. AmerenUE proposed that the residential customer charge 

299 See. Initial Pasthearing Brief of Midwest Energy Users Association, Page 11. 
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be increased to $10.00 per month from its current level of $7.25.300 Staff recommended the 

residential customer charge be increased to $8.50 per month.301 However, neither Staff 

nor AmerenUE objects to a residential customer charge of $8.00 per month. The 

Commission finds that $8.00 per month is a reasonable residential customer charge. 

38. The signatories also agree as follows: 

the Small Power Service (SPS), Large Primary Service (LPS) and Large 
Transmission Service (LTS) customer charges should be set to $234.33, 
then those customer charges should be increased by the same percentage 
as the system average percentage increase, i.e., each will be increased by 
the same percentage and each will be the same. The signatories agree the 
rates for Rider B voltage credits (Tariff Sheet 99) should remain the same for 
all applicable rate schedules. The existing Rider B voltage credits should be 
increased by the same percentage as the system average percentage 
increase. The particular Rider B voltage credits as they now exist follow: 
- A monthly credit of $0.90/kW of billing demand for customers taking 

service at 34.5 or 69kV. 
- A monthly credit of $I.O6/kW of billing demand for customers taking 

service at 1 15kV or higher. 
The Signatories agree the rate for the Reactive Charge should be the same 
for all applicable rate schedules and that the existing Reactive Charge 
should be increased by the same percentage as the system average 
percentage increase. The current Reactive Charge for SPS (Tariff Sheet 
37), LPS (Tariff Sheet 67.1) and LTS (Tariff Sheet 68) classes are $027 per 
kVar. The Signatories agree the customer charge associated with Time-of- 
Day rates should be the same for all applicable non-residential rate 
schedules and that the existing Time-of-Day customer charge should be 
increased by the same percentage as the system average percentage 
increase. The current Time-of-Day customer charge for the Large General 
Service class (LGS)(Tariff Sheet 34), SPS (Tariff Sheet 37, LPS (Tariff Sheet 
67.1) and LTS (Tariff Sheet 68) is $15.25. The Signatories agree the Small 
General Service class (SGS) customer charge should be $9.28 for single- 
phase service and $18.56 for three-phase service (Tariff Sheet 32). With the 
foregoing exceptions, all other rate elements within each rate schedule shall 
be increased by an equal percentage basis so that collectively all rate 
elements on that schedule are designed to collect the revenue assigned to 
the class to which that rate schedule applies. 

300 Cooper Direct, Ex. 134, Page 21, Lines 1-7. 

301 Staffs Class Cost-of-Service and Rate Design Report, Ex. 205, Page 24, Line 18. 
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The agreed upon positions are generally consistent with the positions taken by Staff and 

AmerenUE and neither party has objected to those positions. The Commission finds that 

the agreed upon positions stated in the stipulation and agreement are reasonable and the 

Commission adopts those positions. 

39. The signatories also agreed to adopt Staff’s position that the following features 

should be returned to uniformity: 

- The value of the customer charge be uniform across rate schedules, with 
the customer charges on the SPS, LPS, and LTS rate schedules being 
the same. 

- The rates for Rider B voltage credits be the same under all applicable 
rate schedules. 

- The rates for the Reactive Charge be the same for all applicable rate 
schedules. 

- The rates associated with Time-of-Day meter charge be the same for all 
applicable non-residential rate schedules.302 

Staffs testimony explained that these features had been uniform until implementation of the 

rate design in AmerenUE’s last rate case. The Commission finds that the agreed upon 

position is reasonable and that position is adopted. 

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

The Commission generally accepts the joint position, but will modify that position to 

provide that the revenue neutral reduction in the large transmission service class’s rate 

shall be set at a level that leaves that class’ total revenue contribution unchanged. The 

joint position’s revenue increase for the residential class shall be reduced by the amount 

302 Staffs Class Cost-of-Service and Rate Design Report, Ex. 205, Page24, Lines 1-6. 
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taken from the large transmission class’ revenue reduction. The lighting class’ class 

revenue responsibility will be addressed in the next section of this report and order. 

b. Street Lighting 

Findings of Fact: 

Introduction: 

40. The members of the lighting class of customers largely consists of municipalities that 

purchase electricity from AmerenUE to light their streets at night. The lighting class has a 

unique load pattern in that the street lights are generally on only at night. That means 

street lights are drawing power when demand from other users tends to be low, and as a 

result the lighting class does not contribute much to peak demand. As previously 

discussed, peak demand tends to drive costs, so the lighting class does not fit well into a 

general class cost of service For that reason, the class cost of service studies 

submitted by Staff and AmerenUE did not separately calculate the cost of serving the 

lighting class. Instead, their cost of service studies allocated all direct lighting costs and 

revenues to the other classes based on each class’ share of AmerenUE’s total cost-of- 

service.304 That allocation method assumes that the company’s rates for lighting service 

have been established at or near their cost of service,3o5 but it does not actually determine 

whether that assumption is correct. 

3”3 Staffs Class Cost-of-Service and Rate Design Report, Ex. 205, Page 12, Lines 15-21. 

304 Staff’s Class Cost-of-Service and Rate Design Report, Ex. 205, Page 12, Lines 21-25. 

305 Staffs Class Cost-of-Service and Rate Design Report, Ex. 205, Page 13, Lines 1-3. See also, 
Warwick Direct, Ex. 146, Page 4, Lines 1-15. 
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41. The same allocation method was used in AmerenUE’s last two rate cases, and no 

actual cost of service study has been done for the lighting class over that time.306 

AmerenUE may have last performed a comprehensive street lighting study sometime in 

the1 980’s but it has been unable to locate that study.307 Since AmerenUE’s cost to serve 

the lighting class has not been studied since at least the 1980’s, the lighting class has 

simply been allocated the same across the board rate adjustments allocated to the other 

rate classes. AmerenUE and Staff would continue that practice in this case. 

42. The lighting class has not been represented in AmerenUE’s previous rate cases, but 

the Municipal Group intervened in this case to bring the lighting class’ issues to the 

Commission’s attention. In the First Stipulation and Agreement, filed on March I O ,  before 

the start of the hearing, the signatory parties agreed that AmerenUE would cooperate with 

all interested parties in preparing a cost of service study regarding the lighting class for use 

in the company’s next rate case.3o8 The Municipal Group did not sign that stipulation and 

agreement, but it did not oppose it, and the Commission approved the stipulation and 

agreement on March 24.309 

43. Despite the stipulation and agreement’s provision for a future class cost of service 

study, the Municipal Group continues to seek immediate relief in this case. Specifically, the 

Municipal Group seeks: 

306 Transcript, Page 2871, Lines 3-20. 

307 Transcript, Page 2872, Lines 1-4. 

308 First Nonunanimous Stipulation and Agreement, Page 7. 

309 In the Matter of Union Electric Company, d/b/a AmerenUE’s Tariffs to Increase Its Annual 
Revenues for Electric Service, File No. ER-2010-0036, Order Approving First Stipulation and 
Agreement (March 24,201 0). 
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1. A moratorium on any new street lighting rates under the 5M and 6M tariffs 

pending the outcome of the cost of service study and its introduction in 

AmerenUE’s next rate case, or, in the alternative that AmerenUE hold in 

escrow any increase ordered for the 5M and 6M street lighting rates 

pending the review of the street lighting cost of service study in 

AmerenUE’s next rate case; and 

2. The elimination of any future pole installation charges from 5M customer bills 

until such pole installation charges can be justified in AmerenUE’s next 

rate case; and 

3. A credit for the 5M customers for all other revenues received by AmerenUE 

for itself and other entities for their use of these same poles for 

telephone] cable TV, electric distribution lines,  et^.^'" 

Specific Findings of Fact: 

44. AmerenUE currently collects roughly $31 million per year system-wide from the 

lighting class.3” That represents about 1.4 percent of the company’s total base rate 

revenues.312 The company collects a part of that revenue from its 5M and 6M rates for 

street lighting] but the exact amount AmerenUE collects under those two particular rates is 

not revealed in the record. 

45. The 5M classification is for street lights that are owned and maintained by 

AmerenUE. Those street lights are not metered. Instead, the 5M customer is billed by 

310 Initial Brief of the Municipal Group, Pages 10-1 1. 

311 Transcript, Page 2869, Lines 6-1 5. 

312 Warwick Direct, Ex. 146, Page 4, Lines 11-12. 
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fixture and pole type according to the number of lights in each rate categ01-y.~’~ The street 

lighting bill can be a significant expense for a municipality. For example, the City of 

University City budgets approximately $640,000 per year for 5M street lighting.314 The 6M 

classification covers metered and unmetered street lighting that is owned by the customer 

rather than AmerenUE.315 

46. After comparing the 5M rate to the 6M rate, the Municipal Group contends it is being 

overcharged for maintenance portion of the 5M rate.316 The Municipal Group also contends 

it is being overcharged under the 5M rate for pole installation charges for poles installed 

before 1988. The Municipal Group claims that having collected an installation charge for 

more than 20 years, AmerenUE should have recovered its installation costs by 

47. Finally, the Municipal Group notes that AmerenUE collects revenue from other 

entities for various installations added onto the street lighting poles, such as cable TV lines. 

The municipalities contend that since they are in effect renting the poles, they should 

receive a cut of that revenue.318 AmerenUE explains that it accounts for that extra revenue 

as an offset to its base rate revenues in its rate cases. In other words, a dollar collected 

from a cable company for hanging a line on a light pole would be a dollar the company 

would not collect from its customers, including the lighting  customer^.^'^ Thus, the 

Commission finds that those revenues do, at least indirectly benefit the lighting customers. 

313 Eastman Rebuttal, Ex. 750, Page 4, Lines 3-13. 

314 Eastman Rebuttal, Ex. 750, Page 4, Lines 15-1 7. 
315 Eastman Rebuttal, Ex. 750, Page 6, Lines 11-14. 

316 Eastman Rebuttal, Ex. 750, Page 9-1 1. 

3’7 Eastman Rebuttal, Ex. 750, Page 14, Lines 5-18. 

318 Transcript, Pages 2878-2880. 

319 Transcript, Page 2878, Lines 11-20. 
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48. AmerenUE generally denies that it is overcharging its lighting customers, but 

concedes that there is no specific cost study to support those rates. That deficiency should 

be corrected by the completion of such a cost study for the development of rates in the 

company’s next rate case. The Municipal Group claims that pole installation charges are 

unfair, but could offer nothing other than speculation to prove that contention. Since there 

is no basis at this time to conclude that the current rates are not justified, the Commission 

will not eliminate future pole installation charges at this time. But the fairness of those 

charges should become clearer after completion of the costs study and may be revisited in 

the next rate case. 

49. The record does not indicate the amount of revenue AmerenUE collects from 5M 

and 6M rates apart from the general lighting revenue numbers. Therefore, the Commission 

cannot exempt just the 5M and 6M ratepayers from the increased rates that will result from 

this rate case. However, because no class cost of service study has examined the lighting 

class since at least the 1980s, the entire class has been given rates that may or may not 

bear any resemblance to the cost to serve that class. The lighting class is only a small part 

of AmerenUE’s entire customer base, but street lighting is a significant cost for the 

municipalities that take that service. Under the circumstances, the Commission will exempt 

the entire lighting customer class from the rate increase that will result from this report and 

order.320 

50. The lighting class currently generates $31.295 million in revenue for AmerenUE. The 

roughly 10.2 percent system average rate increase that will result from this case would 

320 The Municipal Group’s alternative proposal to have AmerenUE hold the rate increase collected 
from the lighting group in escrow, subject to refund, would not be fair to AmerenUE because, if the 
lighting group’s rates were found to be too high, the company would not be able to go back and 
collect any revenue shortfall after the fact from the other customer classes. 
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generate an additional $3.2 million in revenue from the lighting class. AmerenUE shall 

instead collect that $3.2 million of revenue from the other rate classes on a pro rata basis. 

Conclusions of Law: 

There are no additional conclusions of law for this issue. 

Decision: 

The entire lighting class is exempted from the rate increase that will result from this 

report and order. The additional revenue that would have been collected from the lighting 

class under a system average rate increase shall instead be collected from the other rate 

classes on a pro rata basis. The adjustments necessary to exempt the lighting class shall 

be made after the general adjustments made pursuant to section 9a of this Report and 

Order. 

IT IS ORDERED THAT: 

1. The tariff sheets filed by Union Electric Company, d/b/a AmerenUE on 

July 24, 2009, and assigned tariff number YE-2010-0054, are rejected. 

2. Union Electric Company, d/b/a AmerenUE is authorized to file a tariff 

sufficient to recover revenues as determined by the Commission in this order. AmerenUE 

shall file its compliance tariff no later than June 8, 2010. 
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3. This report and order shall become effective on June 7, 201 0. 

BY THE COMMISSION 

( S E A L )  

Steven C. Reed 
Secretary 

Davis, C., concurs, with concurring opinion to follow, 
Jarrett, Gunn, and Kenney, CC., concur, 
Clayton, Chm., dissents, with dissenting opinion to follow. 
and certify compliance with the provisions 
of Section 536.080, RSMo. 

Dated at Jefferson City, Missouri, 
on this 28'h day of May, 2010. 
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THE PUl3T.K UTILITIES CONMlsslON OF OHIO 

I 

In the Matter of the Application 0fOrmnrt: 
Primary Alwninum Corporation for 1 
Approval of a Unique Arrangement with ) Case NO. 09-119-ELAEC 
Ohio Power Company and Columbus 1 
Southern Power Company. 1 

) 

OPINION AND ORDER 

The C o d s i o n ,  considering the above-entitled application, hereby h a  its 
opinion and order in this matter. 

Sonnenschein Nath & RosenthaI LLP, by Clifton A. Vince, Douglas G. Banner, 
Daniel D. Barnowski, and Enma P. Hand, 13Ol K Street Nw, Suite 600 East T o w ,  
Washington, D.C. 20005, on behalf of Ormet Primary Ahninurn Coqmratiom 

Richard Cordray, Ohio Attorney General, by Duane W. Luckey, Section Chief, and 
Thomas Lindgren and Thomas M c N m ,  Assi~tant Attorneys G m d ,  180 &st b a d  
Street, Columbus, Ohio 43215, on behalf of the staff of the Public Utdities Commission of 
Ohio. 

Marvin I. Resnik and Stwen T. Nourse, American TZhxtric Power Service 
Corporation, 1 Riverside Plaza, 29* Floor, Columbus, Ohio 43215, on behalf of Columbus 
Scruthern Power Company and Ohio Power Company. 

Janine L. Migden-Ostrander, Ohio Consuinm' Counsel, by Gregory J. Poulos, and 
Maureen R. Grady, Assistant Consumers' C m e l ,  Office of Cons~mers' Counsel, 10 West 
Braad Street, Columbus, Ohio 432l5, on behalf of the residential E O I I S ~  ob Columbus 
Southern Power Company and Ohio Power Company. 

Boehm, Kurtz & bwry, by David P. Boehm and Michael L. Kurtz, 36 Bast Seventh 
Street, Suite 1510, Cincinnati, Ohio 45202, on behdf of Ohio Group. 

McNees, WalIace & Nurick, LLC, by Samuel C. Randazzo, Lisa G MEAzister and 
Joseph M CIark, 21 East State Street, Columbus, Ohio 43215, on behalf of IndusM 
Energy Users-Ohio. 
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Chester, Willcox & Saxbe, LLP, by John W. Benthe, Mark S. Yurick, and Maithew S. 
White, 65 East State Street, Suite 1000, Columbus, Ohio 432154213, on behalf of The 
Kroger Company. 

OPINION 

I. Historv of the Proceedinq 

On February 17, 2009; Ormet primary Aluminum Corporation (Ormet} filed an 
application pursuant to Section 4405.31, Revised Code, to establish a unipe arrangement 
with the Ohio Power Company and Columbus Southern Power Company (AEBOhio) for 
electric service to its aluminum-producing facility located in Hannibal, Ohio. In its 
application, Onnet requests that the Commission establish a unique arrangement for 
electric service with AEt?-Ohio that links the price of electricity for its facility for calendar 
years 2010 through 2018 with the price of aluminm as reported on the London Metal 
Exchange (M). onnet filed en amended application on April 10, 2009, to reflect the 
possible curtailment af the equivalent of at least two of its six potlines. 

On Mar& 9, 2009, Industrial Energy Users-ohio (ILiLT-ohio) filed comments 
regarding Ormet's application. Further m April 28,2009, Ohio Energy Group (OK) and 
Kroger Company (Kroger) each filed comments regarding Chznet's mended application 

Motions to intervene were filed by AEP-Ohicb IEtT-ohio, OEG, Kroger, and the 
Ohio Consumers' Counsel (occ). Those motions were panted by the attorney examjnw. 

Based upon the comments, the attorney examher set this matter for hearing. The 
hearing in this matter commenced on April 30, 2mt and concluded on June 17,2009. At 
the hearing, Onnet presented faur witnesses, OCC presented three witrtesses, and Staff 
presented one witness. Briefs were filed on July 1,2009, by ormtrt, AEp-ohicr, OCC and 
OEG, rcU-Ohio, Kroger, and Staff. 

11. Discussion and Conclusions 

In support of the unique arrangement, Ormet argues that the benefits to the region 
of keeping cxmet: in operation will more than offset the delta revme paid by other 
ratepayers, Orrnet claims that the undisputed expert testimony in the record of this 
proceeding demonstrates that, at full operations, Ormet provides $295 million of benefits 
to the regional economy (Ormet Ex. 5 at 1). 

Ormet also contends that the proposed unique arrangement furthers the policy of 
the State af Ohio as codified in !%&on 4928.02, Revised Code. Orrnet claims that the 
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unique arrangement is designed to meet the specific needs of Omnet with respect to the 
price, terms, conditions, and quality options of electric m i c e  as speci6d by !%ction. 
4928.020)), Revised Code. Further, Onnet claims that the d q u e  arrangement. will help 
Ohio compete in the global economy pursuant to Section 4928.02(N), R a i s e d  Code. 
Ormet contends that it competes in a global market and needs affordable energy in order 
to compete. 

Ormet further contends that it has provided the information needed by t h ~  
Commission to approve the unique arrangement Onnet notes that it h provided an 
affidavit from its chief executive officer verifying the information provided in the 
application and that it has also provided verifiable data in support of the application. 

OCC and OEG claim that Ormet's economic analysis of its Impact on the reglon is 
flawed because it fails to factor in the negative economic impact cm the rest of the state 
from raising electric rates to pay for the delta revenues frr. I at 263,265). OCC and OEG 
assert that &ere will be a clear negative economic impact to requiring all other AEP-Ohio 
ratepayers to pay increased rates to pay for the delta revenues Uncier the proposed unique 
arrangement. 

IEU-Ohio notes that the Commission may approve a proposed unique arrangement 
if it is shown to be just and reasonable and that it furthem the policy of this state. 
However, IEUOhicr argues &at Ormet's applicatim should not be approved. IEU-Ohio 
claims that there are no clear or reliable indications of how the prop&sed unique 
arrangement will produce sufficient beneficial outcomes to &e the transfer of revenue 
responsibility just and reasonable. IEU-Ohio alleges that there are many unanswered 
questions regarding the proposed unique arrangement, including question6 related to the 
future price of aluminum, the treatment of delta revenue, pending litigation .between 
Ormet and its alumina supplier, Ormefa ability to negotiate a new tolling contract, the 

associated with labor costs for 2010 and beyond. 
sale of sigruficant assets currently o w e d  by ormet, and the minimum cash req- t 

The Commission finds that Ormet's application for a unique arrangermat should be 
approved subject to a number of modirEications set forth below. The evidence in the record 
of this praceeding demonstrates that Onnet @des significant economic benefits tr, the 
region. Specifically, the evidence demonstrates that Ormet provides $195 million in total 
employee compensation and benefits to the regional economy (Onnet 'Esc. 5 at 1). The 
evidence also indicates that Ormet is a key employer for the region (Ormet Ex. 5 at 3-4) 
and that h e t ' s  operations are responsible, h M y ,  for the creation of an additional 
2,400 jobs in the region (Tr. 1 at 262-263). Further, the record shows that Ormet's 
operations generate over $6.7 miiiim in t;ix revenue each year (Tr. 1 at 2n). M y ,  
although OCC and OEG, as well as Sta€f, claim that the inaeastxi rates paid by ratepayers 
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will have a negative economic effect on the state's economy, no party presented evidence 
in the record which quantified this negative effect (TIL 1 at 264-265). 

?The Commission notes that, although the proposed unique arrangement covers the 
period between January 1,2009 and December 31,20B, the specific terms and conditions 
of the unique arrangement are distinctly different for calendar year 21009 than for the 
remaining years of the unique mqemmt. Tkefore, the Commission will address the 
terms related to calendar year 2009 separately. 

A. Terms of the Unique Arranaement for Calendar Year 2009 

Under the terms of the amended application, for the balance of calendar year 2009, 
Ormet will pay AEP-Ohio the lesser of the applicable AEP-Ohia tariff rate or $38.00 per 
MWh. If Ormet reduced its production by the equivalent of at least two potlines, OrrneVs 
rate would be reduced to the lesser of the applicable AEP-Ohio tariff rate or $34.00 per 
MWEL h e t  requests that the rate for 2009 going forward be &oat a level that, taking 
into account the rate that Onnet has been paying to date, would result in an average rate 
of $38.00 per MWh for the portion of the year that Ormet was above the four potline 
operating level and an average rate of !WOO per MWh for the portion of the year that 
Ormet was operating at four potlines or less. 

OCC and OEG argue that, while Onnet's proposed unique arrangement for 2009 is 
reasonable in most respects, the provisions calling for retroactive recovery of discounted 
rates should be rejected. OCC and OB2 note that the proposed unique arrana@anent 
requests the Commission make the unique arrangement retroactive to January 1,2009. 
OCC and OEG allege that this would result in Ormet receiving discounted rates for 
electricity that were different from the rates which were approved and in effect at the time 
the service was delivered. 
ratemaking which is prohibited. Luau Counfy w. Public UhZ. Curnm. (Im, 80 Ohio St.3d 
344,348449. Further, OCC and OEG contend that Ormet should be required to pay AEP- 
Ohio's economic development rider. OCC and OEG note that this rider is unavoidable 
and that Onnet &odd pay this rider just like all other customers. 

OCC and OEG argue that this would constitute reboa& 'VE! 

Finally, OCC and OEG claim that the proposed unique arrangement for 2009 is 
unreasonable and unlawfui because it provides compensation to AEP-Ohis for its POL8 
responsibilities when Ormet cannot shop under the conlract. OCC and O W  claim that, 
because AEp-ohio will not incur any risk that Ormet would leave and come back to 
system and seek service when the market makes it more economical, AEF'-ohio should not 
assess a POLR charge on Onnet, and ratepayers should not pay any discount'which 
compensates AEp-ohio for a non-existent POLR risk for this consumer. 
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AEP-Ohio argues that the Commission should not reopen its prim approval of the 
temporary amendment to the 2007-2008 contract between Chmd and AEP-Ohio. This 
temporary amendment was approved by the Commission effective January 2,2009, AEP 
contends that, if the Commission approves the proposed unique arrangement, the: unique 
arrangement should be effective on a prospective basis only because an earlier efled;ive 
date would violate the terms of the temporary amendment. 

Staff notes that Omds rate for 2009, the first year of the ae;reement, would be fixed 
at either $38 per MWh or $34 per MWh, depending on the number of potlines in operation 
(OCC Ex. 3 at 6-7). AIthough staff had previously recommended that the Commission 
bifurcate this proceeding and address calendar year 2009 separately, stalf recommends 
Commission approval of the tern for the first year of the unique arrangement. 

The Commission finds that the terms of the unique arrangement for 2009 should be 
approved subject to the following modi€ications, With respect to price, the Commission 
orders AEP-Qhio to bjll ormd; for the balance of 2009, at a rate which, for aU of calendar 
year 2009, averages $38.00 per MWh for the periods when Ormet was in full operation 
(Le., six potlines), $35.00 per MWh for the periods when Ormet curtailed production to 4.6 
potlines, and $34.00 per MWh for the periods when Onnet curtailed production to 4 
potlines. This rate will ensure that Ormet will receive the benefits of the rates proposed 
for calendar year 2009 in its amended application without bifurcating the proceeding as 
ori@nally proposed by Staff. Further, this rate is contin@nt upon ormet maintaining 
employment levels at 900 employees for calendar year 2009 pursuant to Ormet's 
representations in the record of this proceeding ( h e t  Ex, 11A at 5-6; Tr. Ill at 425). 

However, with respect tx, the delta revenue for 2009, the Comrmss ' ionbeliRtres 
further proceedings are necessary regarding the recovery of delta revenues by AEP-Ohio 
for calendar year 2009. Therefore, the Conunission autharizes AEP-Ohio to defer the ddta 
revenues created by the unique arrangement for the remainder of calendar year PDQS, and 
the Commission directs AEP-CEO to fi~e an application to recover the Bppropriate 
amounts of the deferrals authorized by the Commission in Case No. 08-1338-EGAAM and 
the delta revenues for calendar year 2009. 

The approved unique arrangement shall be effective for services rendered 
following the filing in this docket of an executed power agreement which c o n f m  to the 
modifications ordered by the Commission in this w o n  and Order. Although the 
power agreement shall be effedive for services rendered after the filing of an executed 
power agreement, the Commission retains the right, upon review of the executed power 
agrement, to order further revisions to the power agreement in order to ensure that the 
power a p e m a i t  conforms to the modifications of the proposed unique arrangement 
ordered by the Commission in this Opinion and Order. 
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B. Terms of the Unique Arrm!zement for Calendar Years 2010 uutou@~ 2098 

For calendar years 2010 through 2018, the rate Ormet will pay under the proposed 
unique arrangement will be determined based upon schedules filed each year with the 
Corrtmjssion. Each schedule w d d  include an "indexed rate" and a "target price." The 
indexed rate would be the rate that onnet could pay to produce the minimum cash flow 
necessary to sustain operations and pay its required legacy costs depding upon the Lh!lB 
price of al-m The target price will be the projected average price of duminum for 
the calendar year as reported on the LEAB at which chmet would be able to pay the AEP- 
Ohio tariff rate and still maintain the minimurn cash flow neceseary to maintain its 
operations and pay its requkd legacy costs. Under the proposed unique arrangement, 
the Cornmission may require an independent third-party review of each year's schedule at 
Ormet's expense. 

When the LME price of a l w u m  is less than or equal to the target price, Ormet 
will pay the indexed rate. When the LME price of aluminm is greater than the target 
price, but not more than $300 per tonne above the target price, Ormet will pay 102 percent 
of the AEP-Ohio tariff rate. When the LME: price is greater than $300 per tonne than the 
target price, Onnet will pay 10!5 percent of the AEP-Ohio tariff raw. At the end of each 
year, there will be a true-up to reconcile the projected LME prices for &e year with the 
actual LME prices. 

With respect to the tern of the unique arrangement for calendar years 2MO 
through 2018, intervenors in this proceeding and Staff have raised a number d specific 
argummta related to: (1) the proposed discount and delta revenue recovery; (2) potential 
delta revenue credits; (3) WLR charge; (4) deposit and advance payment requiremenb; 
and (5) the need for future review of the proposed unique arrangemenk Although the 
Commission will approve the proposed unique arrangement, the Commission will order a 
number of modifications to the unique arrangement in order to address the issues raised 
by intervenors and Staff. 

1) Proposed Discount and Delta Revenue Recovery 

1EU-Ol-h argues that the unique arrangement, if approved, would impose an 
excessive burden on other customers of AEP-Ohjo. IEU-CIhio claims that, under the 
pricing formula contained in the proposed unique arrmgemmt and assuming an AEP- 
Ohio tariff rate of $44.24 per Mwh, Ormet w d d  need to sell duminum at $2,843 per 
tonne to avoid creating delta revenues; however, if Ormet sold aluminum in 2010 at 8,602 
per tonne, which was the LME forward price as of April 29,2009,'deIta revenues w d d  
amount to $283 million (OEG Ex. 1; OEG Ex. 6). 
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Likewise, OCC and OEG claim &at the proposed unique anangcxnent is 
unreasonable because it fails to limit the delta revenues that ratepayers could be asked to 
pay. OCC and OEC note that any LNfE price less than $2,200 per t m  will result in 
Ormet being paid, in the form of a credit on its bill, to m elechicity (Tr. I at 153; Tr. II at 
297). As of May 1,2009, the LME: futures price for July Uno w a ~  $1,602 per tonne (Tr. I at 
150-155). OCC and OEC claim that, if the futures price for July 2010 accuratelp reflects the 
actual LME price for July 2010, Ormet wil l  be paid $7’7.1 million to use power in 2OlO (Tr. I 
at 153). OCC and QEG contend that there is no basis in law for the prop& unique 
arrangement and that Onnet has failed to provide any credible fegal justificatim for 
requiring ratepayers to pay cash to a company beyond discounting rates to zero dolIars. 
Therefore, OCC and OEG conclude that the proposed unique arrangement would not be 
reasonable without an appropriate floor for the rate Ormet will pay. 

OCC and OEG note that, although the total impact of wages on the states of Ohio, 
West Virginia and Pennsylvania, if Ormet were to close, would be $195 million per year 
(Ormet Eix. 8 at 4), half of the employees and retirees identiiied in the amended application 
reside in Pennsylvania and West Virginia (Ormet Ex. 5 at 5), and a substantial ammt of 
the tax revenues received from Ormet goes to West Viiginia (Ormet Ex. 5 at 11-12). Thus, 
OCC and CXG conclude that ornet ’s  economic study should be discounted by 42 percent 
before it can be considered a relevant study on the Ohio economic impact of a potential 
closing by Ormet. OCC and OEG note that Staff recornmended in the hearing that the 
amount of the rate discount be limited to $54 million per year and that the diecount be 
phased out over the term of the contract (Staff Ex 2 at 3), However, OCC and OEG 
maintain that the limit should not exceed $32 million, the mount of wages of the Ohio 
workers at the Ormet plant. 

Kroger argues that, when considering a proposed unique arrangement, the 
Commission must balance all costs of the proposed arrangement with the b&ts of 
assuming those costs. Further, Kroger contends that, in order to avoid exposing 
ratepayers to unreasclnable and unlimited risk, any unique arrangement approved by the 
Commission in this proceeding should include reasonable protections for AEp-ohio 
ratepayers. Kroger believes that the reasonable protections should include a definitive 
Iimit on the cast that ratepayers are required hcr pay, by either limiting the discount Ormet 
receives to a certain percentage below AEIp-ohia’s tariff rates or placing a dollar limit on 
the amount of delta. revenues AEP-C)hio may recover annually from the unique 
arrangement. 

AEP-Ohio believes that the amount of any discount to be provided to Ormet is a 
matter for the Commission‘s judgment. However, AEP-Ohio cIaims that, unrdler Section 
4905.31(E), Revised Code, AEp-ohio must be provided full recovery of all delta revenues 
under the unique arrangement because the statute specifies that all costs of an economic 
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development program or job retention program are recoverable by an electric utility, 
including all "revenue forgone." 

Ormet claims that the potential harm predicted by the intervenom in this 
proceeding is speculative and based upon an unlikely worst case scenario. Ormet 
contends that the delta revenue calculations by OCC and OEG are based upon the 
erroneous assumption that current LME. forward prices are reliable predictors of fixture 
LME prices and that future LMl6 prices are likely to stay below $1,941 per tome (OCC Ex. 
3 at 11-12). However, Ormet contends that a more reliable projection predicts that 
aluminum prices will be near $2,000 per tome by the end of 2009 {Ckmet Ex. 9 at 1; Tr. I at 
1'73-174). k e t  also claims that there are several additional factors that wiU lower its 
costs, and the need for rate discmmtsp over time; these factors include ddwmging 
through the proceeds raised by asset sales and internally-generated cash (Ormet Ex. 7 at 
2), and reductions in Ormet's pension contributions beginning in 2Ol3 (Tr. LIZ at 434436). 

Staff argues that my unique arrangement approved by the Commission should 
contain a floor and a c&g. The Staff believes that a price floor, below which a 
customer's payments cannot go, reflects the need to maintain the customer's incentive to 
operate efficiently and effectively. Staff maintains that a maximum reduction of 25 paent 
from the tariff rate is the appropriate balance, keeping the customer focused on efficiemy 
but providing temporary assistance as welI (Staff Em 2). This floor would result in a 
m a x i m a  rate discount of $54 million 

In addition, Staff argues that there should be a ceiling on the amount of delta 
revenue to be recavered from other ratepayers. Staff notes that the benefits of unique 
arrangements to other ratepayers are limited and that the ability of other ratepayers to pay 
for delta revenues is likewise limited. Staff believes that. the primary benefit of the unique 
arrangement is the potential preservation of jobs in Ohio; thus, Staff argues that the cap on 
a n n d  delta revenue recovery should be set initially at $54 million, which is the mount of 
Ormet's payroll. In addition, Staff recammends that the amount of any discount be 
reduced by 11 percent of the initial discount each year during the tmh of the unique 
arrangement. 

Onnet argues that the $t;4 million cap proposed by Staff is insufficient. Althuugh 
Ormet believes that the a ldm market will rebound, 0rmet claims that this b k e t  is 
highly volatile and that any cap must address this volatility (Orin& Ek 6 at 6-7). Ormet 
maintain3 that the $54 million cap proposed by staff is inadequate given the volatility of 
the alumknum market. Ormet claims that, if the discount in any @en year is not rmfficient 
to keep Ormet in business, then the entire contract wiIl fail and Ormet will likely need to 
curtail production at its Hannibd facility. 
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Moreover, Ormet contends that Sta!Ys proposed cap is UnreaSoilLfble and 
speculative. -et believes that Staff's proposed cap fails to consider what Ormet needs 
to operate or to balance the costs of discounts against0~11ds benefits to this state. Ormet 
also claims that Staff has provided ~3 support for its position that a maxjmum reduction of 
25 percent from the tariff rate is appropriate. F u m ,  Ormet contends that Staff has not 
demonstrated that its proposed $54 million cap would enable Ormet to remain in business 
for the years 2010 through 2019. 

The Commission agrees with Staff's position that, generally, unique arrangements 
must contain a floor, a minimum amount that the party seeking a unique mangeawnt 
should be required to pay, and a ceiling, a nraximum amount of delta revenue which the 
ratepayers should be expected to pay. Ormet repreknts that it does not oppose the 
application of a cap or floor to its contract (Chmt Brief at 21). 

With respect to a floor, Ormet proposes a n u m k  of different methods for 
establishing a floor, with a range of $93 million to $114 million as the maximum discount 
from tariff rates. This range includes the variabfe costs of production of the electricity 
consumed by Ormet, which testimony indicates w d d  be approximately $90 million (Tr. I 
at 235; Staff Ex. 2A, Tr. W. at 478-4?9,491-492). On the other hand, Staff has proposed a 
floor in which Onnet would receive a maximurn discount from tariff rates of $54 million. 
OCC and OEG propose a floor of $32 noillion, based upon the total wages paid to ornnetls 
employees who reside in this state. 

Based upon the record in this case, the Commission finds that omntst's rate shaufd 
be determined as proposed in the unigue arrangement, but with a floor, or maximum 
discount fmm tariff rates. Although the Commission does not agree with M s  
recommendation on the amount of the floor, this floor should be implemented in the 
manner proposed by Staff at the hearing (Staff Elx. 2). Moreover, the Commission is not 
persuaded by the argurnenta presented by OCC and OEG that the CownisSion should 
consider only the Ohio portions of the regional economy. All of the jobs which would be 
retained under the proposed unique arrangement are located in this state irrespective of 
where the employees reside. Further, neither OCC nor OEG presented any economic 
analysis regarding how much of the indirect  benefit^ of h e i ' s  continuing to remain in 
operation advantage the residents of this state as opposed to other states. 

Therefore, the Commission will modify the proposed unique arrangement to set the 
maximum rate discount at $60 million for calendar years 2OlO and 2011. The Commission 
has based the floor upon the variable costs of production of the electricity c o d  by 
Ormet at  full capacity, which the teahmy at hearing indicates would be approximatdy 
$90 mi2Iion. However, testimony in the record also indicates that, at the time of the 
hearing, Ormet was in the process of curtailing production to 4 potlines ("r. 1 at 70-7'l). 
This curtailment of operations should reduce Ormet's demand for electricity by 
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approximately one-third; therefore, the Commission has reduced the estimate of the 
variable costs of production of the electricity of $90 W o n  by onethird to $60 million. 
The Commission finds that this is an appropriate floor or maximurn discount for onnet, 
This floor will be subject to two adjustments: a flexible phase down and a reduction in the 
discount due to reductions in employment, both of which will be discussed below. 

With respect to the ceiling, or the maxjmum amount ratepayers should be expected 
to pay in any given year, the Commission agrees with Staff and the intervenors that the 
ability of ratepayers to fund the recovery of delta revenues is not unliited. Onnet 
contends that the staff has not o f f d  proof for its recommendation of what ratepayers 
can afford to pay. However, Ormet, not Staff nor the intervenors, has the burden of proof 
in this proceeding, and it is &met that has failed to present evidence contravening the 
Staff's expert testimony, which was based upon substantial experience in relevant uti?ity 
matters in this state (Staff Ex. 1 at I; Tr. II at 336-338; Tr. IV at 505). Therefore, the 
Commission will adopt Staff's recommendation of $54 million as the maximum amount of 
delta revenue which ratepayers should be expected to pay in a given year. 

However, this will result in a potential differential of up to $6 million per year 
between the $60 million maximum discount from tariff rates for Chmet and the $rj4 milljon 
maximum in delta revenues which ratepayers can be exptxted to pay. AEP-Ohio will be 
authorized to defer this differential, with carrying costs equal lo AEPQhids Iong terrn 
cost of debt, during the term of the unique arrangement, During thls time, al l  delta 
revenue credits attributable to above-tari€f payments by Chmet, to be calculated as 
discussed below, will be first applied to reduce or eliminate the deferral and carrying 
charges before being applied to AEP-Ohio's economic development rider. At the end of 
the term of the unique arrangement, AW-Ohio will be permitted to recover any remajning 
deferred amounts, including carrying charges, through its economic deveIopment rider. 

With respect to the adjustments to the floor, or maximum rate discount, the 
Commission agrees with Staff's recorxunenciation that the unique arrangement be modilEied 
to phase down the discount over t h e .  Urmet represents that there are several additional 
factors that will lower its costs, and in hun the need for rate discounts, mer time; these 
factors include deleveraging through the proceeds raised by asset sales and i n t e d y -  
generated cash (Ormet Ex. 7 at 2) and reductions in Ormet's pension contributions 
beginning in 2013 (Tr, III at 43446,457458). Therefore, although the $60 million floor 
wil l  be in effect for calendar years 2010 and 2M1, the Commission finds that, for calendar 
year 2022, the floor s h d d  be reduced to !b54 mi7lion; for calendar y w m  2Ol3 t€trmgh 
2018, the remaining six years of the contract, the floor should be reduced each year by $10 
million, until it phases out completely for cdendar year 2028. 

The Commission dso acknowledges that the duminum market is subject to a great 
deal of volatility and that the unique arrangement should address that volatility. 
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Therefore, for calendar year 20113 haugh 2018, Orrnet may elect to use, in the current 
year, any unused portion of the floor from a previous year (or years). Onnet shall apply 
this election by providing written notice to AEpeOhio and by fling such notice in this 
docket. For example, if, due to Lh4E prices in 2014, Ormet only uses a discount of $28.75 
million, leaving !W milZion of the 2M4 discount unused, h e t  may elect to increase the 
floor in calendar year 2015 (or 2016 through 2Ol8) by the $6 million unused discount, In 
no event will an adjusted floor be permitted to exceed !E4 million in any year between 
2013 and 2018. This should assist Ormet in weathering any short-term swings in the T.,ME 
market while ensuring that the floor, or maximum rate discount, phases out over the 
duration of the unique arrangement. 

Second, the Commission notes that the primary purpose of the unique arrangement 
is to retain jobs rather than to boost worldwide aluminum production or to enrich Onnet's 
investors. Any rate discounts provided to ormet must be directly dated to -et 
maintaining certain leveh of employment. The record in this case demonstrates Onmet 
cannot continue to employ 900 employees beyond 2009 with curtailed production (Tr. IT1 
at 425). Therefore, under the unique arrangement, onnet will be required to maintain an 
employment level of full-time employees of 650. Onnet will be required to provide a 
monthly report to Staff and AWQhio detailing its employment levels. The floor will be 
reduced each month by $10 million for every 50 employes below 650 full-time employees 
that were employed by Onnet for the previous month. This reduction will be m addition 
to any planned phase down of the floor discussed above. 

2) Potential Delta Revenue Credits 

Kroger argues that the unique arrangement must provide for a greater share in the 
benefits for AEP-Ohio ratepayers in the event that a ldm prices rise above the target 
price. Kroger claims that ratepayers are being asked to bear the risk of declining 
aluminum prices and, therefore, should receive a reasonable return in the event that 
aluminum prices rebound. Kroger does not believe that a potential five percent gain is 
sufficient to compensate ratepayers for these risks. 

OCC and OEG also allege that, under the proposed unique arrangement, AEP- 
Ohio's ratepayers bear great risks related to the price of aluminum while recw little 
benefit if the price of ahninum rises. OCC and OEG cite to the testimony of OCC witness 
Ibrahim that the proposed unique arrangement lacks symmetry regarding the risks and 
benefits born by AEP-Qhio's customers (OCC Ex. 3 at 1615). OCC and OEG claim that, if 
aluminum prices double from the price when Dr. lbrahim filed hh testimony, the possible 
benefit to AEP-Ohio's ratepayers would only be $3.6 d i o n  tu $8.9 million (OCC Ex. 3 at 
15). On the other h d ,  if the futures price for July 2010 accurately reflects the actual LMB 
price for JuIy 2010, Ormet will be paid $77.1 million to use power in 2010 and ratepayers 
would be responsible for delta revenues of $281.1 million. OCC and OEG contend that 
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this asymmetry is extremely disadvantageous to AEIp-ohio’s ratepayers because these 
ratepayers will bear huge risks for delta revenues while the benefits are extremely unlikely 
and minimaI compared to the risks. Consequently, OCC and OEG recommend that a 
reasonable syrnmetry would require Ormet to pay a rate that exceeds the tariff rate by 
$0.049 per MWh times 50 percent for each $1 per tonne when the actual LME price exceeds 
the target price. AEPQhio would receive delta revenue credits for the amount that Ormet 
pays in excess of tariff rates with a nxtximuxn delta revenue credit cap of $16.35 million per 
year. 

Ormet contends that the proposed unique arrangement is designed to assure that 
Ormet is not unreasonably benefitted at the expense of AEP-Ohio’s ratepayers. h e t  
nates that the unique arrangement is designed to impose the minimum burden on 
ratepayers by providing for the minimum cash flow necessary to keep its Hannibal facility 
in operation and pay its required legacy costa; the unique proposed arrangement does not 
guarantee that Ormet will earn a profit or a particular rate of return. Further, Ormet notes 
that it has voluntarily offered to pay abwe-tariff rates when the LME price of aluminum is 
greater than the target price. 

The Commission finds that the unique anrangartent, as filed, mntaine insufficient 
potential benefits to ratepayers in relation to the risks which Ormet prcpxea & 
ratepayers bear, Further, the Commission notes that the record indicates that C?rmet will 
be able to substantidy reduce ib pension fund obligations beginning in the future (Tr. III 
at 434-436). However, the Commission fhds that this can be addressed by inrreas;in% the 
amounts that Ormet wil l  pay when LIVE prices exceed the LME target price. Therefore, 
beginning in ZOrZ, if the LME price is greakr than the LMR target price, but not mare than 
$300 above the Lh4E target price, Ormet wiIl pay 104 percent of the AEJp-ohio tariff rate 
rather than 202 percent of the AEp-ohio tariff rate. Assuming full operations at Ormet’s 
facility, this will increase the Onnet‘s potential contribution to delta revenue credits to 
approximately $8.74 million per year from $4.37 million. Purther, if the LME price is 
greater than $300 above the LME target price, k e t  wiU pay 10s percent of the AEF-Ohio 
tariff rate rather than 105 percent of th~,AEPQhio tariff rate. This will increase ormet‘s 
potential contribution to delta revenue credits to approximately $17.48 million per year 
horn $10.91 m o n  

The Commission finds that any amounts paid by Ormet in excess of AEp-ohio’s 
tariff rates should be considered as delta revenue credits. AEPQhio is directed to apply 
the delta revenue credits first to any dderred amounts, including carrying charges, of 
delta revenues, Any remainhg delta revenue credits should be applied to AEP-Ohio’s 
economic development rider. 



OCC and OEG claim that the proposed unique arrangement is unreasonable and 
unlawful because it compensates AEF-Ohio for FOLR charges when Ormet cannot shop 
under the unique arrangement Under terms of the proposed unique a r r m m t ,  AEP- 
Ohio would be the exclusive supplier to Orrmt's Hannibal facility (m Bx. 8, 
Attachment A at 8-9; Tr. I at 37; Tr. Iv at 484). OCC and OEG reason that, since &me is no 
risk that Onnet will shop generation service while the contract is in effect, there is no risk 
to AEP-Ohio that it will be called to Serve as Ormet's provider-of-last-resmt; therefore, a 
POLR charge should not be assessed upon h e t ,  and the other ratepayers should not pay 
delta revenues for POLR Charges. 

Kroger also contends that POL& charges should be excluded from the amount of 
delta revenues recovered by AEP-Ohio. Kroger reasom that, because Ormet will be 
contractually obligated to receive electricity from AHP-Ohio under the proposed unique 
arrangement, there is no risk to AEP-Ohio that ormet will purchase electricity from an 
alternative electric service supplier. Kroger claims that, under the proposed unique 
arrangement, AEP-Ohio would still receive compensation for being the F0I.X supplier 
without incurring POLR costs. Further, Kroger believes that AEP-ohio should be required 
to share the cost of any discount to &met since AEP-Ohio benefits i3naruMy ham 
continued Ormet operations. 

AEP-Ohio argues that the FQLR charges authorized in its electric security plan 
should not be reduced. AEP-Ohio nates that the policy of the State is to promote 
competitive generation markets and customer choice. Section 4928.02, Revised Code. 
AEP-Ohio believes that any Cornmission order keeping onnet's load out of the 
competitive markets for ten years would conflict with that policy. Further, AEp-ohio 
contends that the Commission has already determined, in its electric security plan 
proceeding, that a customer should not be able to give up its statutory right to obtain 
service from a competitive supplier in exchange for avoiding the FDLR charge. Instead, 
the only opportunity for a customer to avoid the l?C)lX charge is to switch to a competitive 
supplier and agree to pay market rates for generation upon any return to the electric 
utility. In re Columbu~ Sothem Power CO. and Ohio Power GY., Case No. 08-917-EL-!%O et 
al., Opinion and Order (March 18,2009) at 40. 

The Commission finds that, under the terms of the unique arrangement, AEP-ohio 
will be the exclusive supplier to Ormet (Tr. I at 37-38; Tr. IV at 484). Therefore, there is no 
risk that Ormet will shop for competitive generation and then return to AHPQhio's P0L.R 
service. I€ AEP-Ohio were to retain these charges, AEP-C)h,io would be compensated for a 
service it would not be providing. Moreaver, our decision in the AEP-Ohio electric 
security plan is inapplicable to this case because that holding addressed cu~tomera 
receiving service under AEP-Ohio's standard service offer rather than a CuStolllET 
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receiving service under a unique arrangement specifically approved by the commission. 
Therefore, the Commission finds that the unique mangement sluruld be modified such 
that any l powpC charges paid by onnet are used to reduce the AEFWhio's ratepayers' 
obligations under the unique arrangemmt. During the term of the unique arrangement, 
AEP-Ohio shall credit any POLR charges paid by Ormet to its economic development 
rider in order to reduce the impact of the unique arrangement on other ratepayers' bilk. 

4) Deposit and Advance Pavment proviSions 

IEU-Ohio observes that the proposed unique arrangement would shift all rink of a 
potential default by Ormet to AEP-ohio's customers by reIieving Ormet af its current 
obligation to provide a security deposit as long as AEp-oho is permitted to treat any 
defaulted amounts as delta revenue to be recovered from its customers (onruet Ex. .8, 
Attachment A at 14). IEU-Ohio argues that there is no red offset to the costs as a result of 
shifting the default risks to the other ratepayers and that this is part of the excessive 
burden placed upon AW-Ohio's ratepayers under the proposed unique mangement. 

k e t  claims that all it is seeking with respect to deposit and advance payment 
terms is a return to standard tariff terms ("r. I at 124,227). Omtet beIieves that thew ternxi 
will benefit AESOhio's other ratepayers. Ormet notes that the calculation of the rak that 
Ormet can afford to pay is based on the assumption that h cash deposit currently held by 
AEP-Ohio will be retumed to Ormet, thereby increasing its cash flow. If this deposit is not 
returned, it will result in increasing the magnitude of the discount required and in 
increasing the delta revenues to be collected from ratepayers. Thus, Ormet claims that, if 
the deposit is returned, the certainty of lower delta revenues would offset any potential 
risk of default. 

AEP-Oh0 argues that the provisions in the proposed unique arrangement regarding 
waiver of deposit and advanced papent  should not be modified. AEP avers that arty 
mdification would jeopardize the ability of AEF'-Ohio to recover any unpaid amounts. 

The Commission finds that the pruvisicms related to deposit and advance payments 
should not be modified. The record clearly demonstrates that these provisions are an 
essential element of fhe proposed unique arrangement ( h e t  Ex. 11A at 3,4). Further, 
the record also demonstrates that k e t  has curtailed its operations, which will resuit in 
less ratepayer exposure to the risk of default by Ormet. 

5) Future Review of the Promsed Uniaue Arrmmxmrtt 

In addition, IEUjohio claims that the proposed unique arrangement would prohibit 
the Commission and othm stakeholders from seeking to modify the unique amnpnent, 
except in very limited circumstances, while allowing Ormet to request modificatiom that 



would hrther benefit onnet. Likewise, OCC and OEG claim that the proposed unique 
arrangement would unlawfully limit the Commission’s jurisdiction tu revim and modify 
the agreement. Kroger also states that the Commission must have the ability to 
periodically review and, if necessary, modify the unique anrmg-t Further, b g e r  
claims that ten years is an unreasonable amount of time to expose ratepayers to the risk 
and cost of a unique arrangemen6 thus there must be a reasonable time limit on the 
unique arrangement, Staff agree8 that them should be some limit upon the length of the 
unique agreement. Thus, Staff beliwes that there should be periodic reviews of whether 
the unique agreements shodd continue. 

The Commission believes that the provisions contained in the proposed unique 
arrangement for future review will be adequate to safeguard ratepayers from undue risks 
if supplemented by an additional, independent provision. The Commission notes that 
Ormet has repeatedly, throughout this proeeedmg, represented to the Commission its 
belief that, in the long-term, LME prices will recover sufficiently for Ormet to pfitably 
operate. Ormet has disparaged the use of futures plices by OCC and OFG to predict 
future Lh4E prices and has argued instead that the Cammission should rely instead upon 
an analyst report which predicts a future rise in LME prices (Ormet Ex. 9 at 14). 

Therefore, the Commission will modify the unique arrangement to provide an 
additional, independent, termination provision in the event that Iong-term LMB prices do 
not recover as Ormet predicts. The Chnmission, above, has determined thab for calendar 
years 2010 and 2011, AEP should be permitted to defer for future recovery the differential 
between the floor, or maximum discount, of $60 million and the ceiling of $54 d o n .  The 
Commission will modify the proposed unique arrangement to allow the Commission to 
terminate, by order, the unique arrangement if Orrnet does not begin bo reduce the 
amount of the accumulated deferrals, and carrying charges, though the payment of 
above-tariff rates, pursuant to the terms of the unique arrangement, by April 1,2012. The 
Commissian specifically notes that the crediting of POLR charges by AEP in the form. of 
delta revenue credits shall not constitute the paymmt of above-tariff rates by Ormet for 
purposes of this i3?rmma tion provision. Unless otherwise ordered by the Commission, 
such termination shall be effective immediately upon issuance of a Commission order 
terminating the unique arrangement. 

FINDINGS OF FACT AND CONCLUSIONS OF LAW 

(1) On February 17, 2009, Ormet filed an application pursuant to 
Section 4905.31, Revised Code, to establish a unique 
arrangement with AEP-Ohio for electric service to its 
aluminum-producing facility located in Hannibal, Ohia. 
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Ormet filed an mended application on April 10,2009. 

Comments regarding Ormet's application and amended 
application were filed by IEU-Ohio, Qffi, and Kroger. 

Based upon the comments, the attorney examiner set this matter 
for hearing before the CommissiW, 

The hearing in this matter commenced on April 30, 20W, and 
concluded on June 17,2009. 

The amended application is reasonable and should be approved 
as modified by the Co-sion. 

It is, therefore, 

ORDERED, That the amended application for a unique arrangement filed by Ormet 
be approved as modified by the Commission It is, further, 

ORDEIUD; That Ormet and AEPdhio file an executed power agreement in this 
docket that confmns to the modifications ordered by the Commission. It is, further, 

ORDERED, That the approved unique arrangement shall be effective for services 
rendered fdowing the filing in this docket of an executed power apeememk It is, further, 

ORDERED, That AEP-Ohio be authorized to defer delta revenues for the remainder 
af calendar year 2009 and for calendar yeam 2010 and 2011, to the extent set forth in this 
Opinion and Order. It is, further, 
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ORDFXED, That a copy of this Opinion and Order be served upan all parties of 
record. 

COMMISSION OF OHIO 

Paul A. ktolella 

Cheryl L. Roberto 

C m c t  

Entered in the Journal 
Jut 1 5  2008 

R e n d  J. Jerkins 
secretary 
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PUBLIC SERVICE COMMISSION 
OF WEST VIRGINIA 

CHARLESTON 

At a session of the Public Service Commission of West Virginia, in the City of 
Charleston, on the 26th day of July, 2006. 

CASE NO. 05-1278-E-PC-PW-42T 

APPALACHIAN POWER COMPANY and 
WHEELING POWER COMPANY, both dba 
AMERTCAN ELECTRIC POWER 

Rule 42T application to increase electric rates and charges; 
request for reactivation and modification of the Expanded Net 
Energy Cost mechanism; proposal for the disposition of 
Appalachian Power Company’s ENEC over-recovery balance; 
request for implementation of a System Reliability Tracker 
mechanism; and request for waiver of certain provisions of the 
Commission’s Rules. 

COMMISSION ORDER 

The Commission approves the Stipulation. 

BACKGROUND 

On August 26,2005, Appalachian Power Company and Wheeling Power Company, 
bath doing business as American Electric Power (AEP), filed a tariff containing increased 
rates and charges for hrnishing electric service to approximately 474,965 customers. The 
initial proposed increased rates and charges were to become effective September 25,2005. 

In addition to the rate application, the joint application included (1) a request for 
approval to reactivate and modify the Expanded Net Energy Cost mechanism (ENEC); 
(2) approval of aproposal for the disposition of Appalachian Power Company’s ENBC over- 
recovery balance; (3) approval to implement a System Reliability Tracker mechanism; and 
(4) a waiver of certain provisions of the Commission’s rules: Rule 4.2.1 .a. - waiver of refund 
requirement with respect to all non-residential customers; 4.8.1 .a.F. - waiver of the 8-hour 
reconnect requirement; and 4.8.1 .a.H. - wavier to avoid dangers associated with reconnect 
personnel acceptance and transportation of money. 

Public Sewice Commission 
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On September 13,2005, the Commission issued an order suspending the use of the 
rates and charges stated in the revised tariff sheets until 12:Ol a.m., June 23,2006, unless 
otherwise ordered by the Commission. 

On November 10,2005, the Commission issued an order that, among other things, set 
this matter for hearing to begin on February 28,2006, and established a procedural schedule. 

The following parties were granted intervenor status: the Cornmission’s Consumer 
Advocate Division (CAD), the West Virginia Energy Users Group (WVEUG), Century 
Aluminum (Century), South Bluefield Neighborhood Association (SRNA), West Virginia 
Building and Construction Trades Council (Trades Council), Concept Mining, Inc. 
(Concept), The Kroger Co. (Kroger), Huntington Sanitary Board (Huntington), SouthPutnarn 
Public Service District (South Putnam), and West Virginia Community Action Partnership 
(WVCAP). (See Orders dated November 10,2005, and December 7,2005).’ 

At AEP’s request, the Commission issued an order on January 27, 2006, that tolled 
the statutory suspension period for five ( 5 )  weeks, &om June 23,2006, until July 28,2006. 
The order rescheduled the hearing, including public comments, to begin on April 18,2006, 
and established a new procedural schedule. 

Public comment hearings were scheduled and conducted in Beckley, Logan, 
Huntington, and Bluefield between February 6,2006, and February 15,2006. 

In accordance with the schedule established by the Cornmission, AEP, Commission 
Staff (Staff), CAD, Century, WWUG, Kroger, South Putnam, Huntington, and WVCAP 
submitted pre-filed testimony in advance of the hearing. 

On April 18,2006, the Commission convened the hearing as scheduled. AEP, Staff, 
CAD, Century, WVEUG, Kroger, South Putnam, Huntington, and W C A P  appeared and 
were represented by counsel. There were no members of the public present to provide 
comments. 

Afler a short recess in the proceedings, the parties advised the Commission that they 
had reached a settlement, in principle, on a majority of the issues in the case. The parties 
indicated that a rate issue involving Century was still open for further discussion and 

‘Although Concept and the Trades Council had been granted intervenor status, both 
subsequently withdrew as parties to the case. Other than an appearance at the February 15, 
2006 public comment hearing, SBNA did not participate in any other aspect of this case. 
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negotiation. The Commission directed the parties to reduce the settlement to writing. The 
parties were to reappear and submit the written settlement agreement to the Commission on 
April 21,2006. 

Prior to adjourning the hearing, the parties submitted into evidence the pre-filed 
testimony of various witnesses. (See, Exhibits contained in hearing transcript of April 18, 
2006). 

The hearing reconvened on April 2 1,2006. At that time, the parties were not prepared 
to present a written settlement. The parties were directed to return on April 24, 2006, to 
either submit a written settlement or to proceed with the evidentiary hearing. 

On April 24,2006, the parties appeared before the Commission and announced that 
a Joint Stipulation and Agreement for Settlement (Stipulation) had been signed by the parties. 
The Stipulation was entered into evidence. (See, Joint Exhibit 1). The parties explained the 
Stipulation on the record and indicated that it resolved all issues except for the Special Rate 
Mechanism for Century Aluminum (Century Rate). The Century Rate proposal is set out in 
paragraph 37, pp. 14-16 of the Stipulation. Staff was the only party not in agreement with 
that aspect of the Stipulation. 

The parties were instructed to file briefs supporting their respective positions on the 
Century Rate. 

On April 24, 2006, AEP filed affidavits indicating that the required notices were 
published, posted and mailed in accordance with the Commission’s orders and ITariffRules. 

Initial Briefs 

Staff 

Staff filed its Initial Brief on May 4, 2006. Staff reiterated that it was in agreement 
with ail terms and conditions of the Stipulation with the exception of the Century Rate 
aspect. Additionally, Staff agreed that Century is a valuable industrial asset to the citizens 
of West Virginia and that Century provides much-needed jobs. 

Nonetheless, Staff argued that the Commission is not statutorily authorized to 
authorize a special utility rate for certain energy-intensive industries. Staff cited W: Va. Code 
g g  24-1-1(a)(4); 24-1-l(c); 24-2-2(a); 24-2-3; 24-2-7(a); 24-3-1; and24-3-2 in support ofits 
position. 
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Staff stated that the Commission had previously rejected a request that a special sewer 
rate be created for housing projects for the low income and/or the elderly. (Jefferson County 
Public Service District, Case No. 00- 1329-PSD- 19A, Recommended Decision entered 
March 9, 2001, final March 29, 2001, citing Hope Gas Co., Case No. 82-158-G42T 
(Hearing Examiner’s Decision entered 1/11/83), Supplement to Vol. 70 ARPSCWV 1982- 
1983.) 

Conversely, Staff acknowledged that in a separate case, the Commission had 
previously approved a settlement that did “not preclude AEP-APCo or AEP-WPCo from 
entering into special contracts for specific customers that provide for rates different from 
those contained in the companies’ tariffs, or from seeking Commission approval of new or 
experimental rates of limited application. (Appalachian Power Co., Case No. 99-0409-E-GIY 
June 2,2000, at p. 8). 

Staff made two observations with regard to its experience with special contracts and 
experimental rates. First, Staff stated that when a utility and a customer enter into a special 
contract under which the customer will be paying a rate that is less than the rate of the 
customer’s class rate, the special rate is generally cost-based and beneficial to the utility and 
its other customers. (B, Wheeling Power Company, Case No. 90-243-E-42T, Commission 
order February 15, 199 1, citing Wheeling Electric Company, Case No. 86-587-E-42, 
Commission order, August 5 ,  1988, discussing the benefits of having a special interruptible 
rate for electric service). 

Staffs second observation regarding the use of special contracts filed pursuant to 
Rule 39 of the Commission’s TariffRules is that special contracts are not approved in the 
manner requested in the Stipulation. Staff stated that the Commission has in the past 
declined to approve the specific terms and conditions of special contracts. However, the 
Commission has stated that it would review disputes over allegations of imprudence which 
may be made. (k, Mountaineer Gas Co., Case No. 94-0895-GT-PC, Commission order 
June 1, 1995,petition to reconsider denied, Commission order July 28, 1995). 

Staff indicated that there was “one glaring exception” to the Cornmission’s policy of 
declining to approve the specific terms and conditions of a special contract. That exception 
is found in Appalachian Power Company andAmerican Alloys, Inc., Case No. 87-883-E-PC, 
Commission order December 24, 1987). In that case Staff stated that the Commission 
approved the special contract which provided for APCo charging American Alloys a lower 
deposit rate than that required by the Commission’s Electric Rules. The Commission 
concluded that APCo would be permitted in future rate cases to recover any lass which it 
may experience by accepting less than the maximum allowed security deposit. Staff asserted 
that it was unaware of any statutory provision that would authorize the Commission to 
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guarantee a preferential rate treatment by permitting APCo to recover from its other 
ratepayers any loss it incurred as the result ofAmerican Alloys being given permission to pay 
a deposit less than required by the Electric Rules. 

-- CAD 

On May 4,2006, CAD filed its Initial Brief. CAD advocated for the approval of the 
Stipulation, including the Century Rate provisions. 

CAD stated that Century would bear a substantial amount of the costs related to the 
overall revenue increase agreed to in the Stipulation. (Stipulation, Ex. E). CAD explained 
that under the three-year Century Rate proposal, Century will pay a base rate each month to 
AEP equal to the currently effective rate, plus a surcharge based on the market price of 
aluminum. In months when the base rate plus the surcharge is higher than the rate that would 
otherwise be applicable to Century, a credit equal to the excess will be entered into the 
“Century bank.” Conversely, in months when the base rate plus the surcharge is less than the 
otherwise applicable rate, a debit will be recorded. A cumulative running balance of the 
Century bank will be kept. 

CAD stated that at the end of the three-year experimental rate period, in 2009, the 
operation of the Century Rate will be examined and parties will be free to make whatever 
recommendations related to continuation, elimination or modification of the rate that they 
believe are appropriate at that time. If the Century Rate is continued, then whatever balance 
is in the Century bank will simply be rolled forward and the monthly accounting will 
continue. However, if the experimental rate is ended in 2009, then the Stipulation provides 
that Centwry will keep any surplus in the Century bank while any deficit will be spread to all 
other AEP customers. 

As a hedge against a possible deficit in the Century bank, CAD noted that Century 
agreed to two major changes in its experimental rate. First, Century agreed to deposit $1 
million with AEP for the protection of other ratepayers. If there is a surplus at the end of the 
experimental rate, the $1 million deposit will be spread as a credit to all other ratepayers. If 
there is a deficit, the $1 million deposit will serve to reduce the deficit. Second, Century 
agreed to raise the ceiling on the surcharge so that greater surplus amounts would be built up 
during times of high aluminum prices. CAD asserted that raising the ceiling makes it more 
likely that any deficit in the latter part of the three-year rate period will be offset by surpluses 
developed during the early part of the three-year period. 

CAD stated that it supports the experimental Century Rate within the context of the 
entire settlement. While there may be parts of the Century Rate proposal that CAD likes or 
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dislikes in isolation, CAD believes that the overall Century Rate is reasonable, and there are 
sufficient safeguards provided to protect the interests of the other ratepayers. Most 
importantly, CAD noted that the proposed Century Rate was of limited duration and would 
be thoroughly reviewed at the end of three years. At that time, CAD stated that if the 
Century Rate has not been beneficial to both Century and other ratepayers, it is doubtfbl that 
it would be renewed in its present form. 

CAD reminded the Commission that the Century Rate was part of the resolution of 
controversies concerning proper allocation of the ENEC bank which was built up from 1996 
through 1999. In return for getting agreement on the experimental rate design, Century gave 
up any claim to a portion of the ENEC bank. If the Commission declines to approve the 
experimental rate design for Century, then the parties have made clear that they reassert their 
original positions on the proper allocation of the ENEC bank. CAD indicated that these 
further controversies can be avoided by approving the Century Rate design as set forth in the 
Stipulation. 

On May 4, 2006, AEP filed its Initial Brief. AEP asserted that the Century Rate 
contained in the Stipulation was reasonable and appropriate and an essential element of the 
Stipulation. 

AEP noted that the Commission has a statutory obligation to balance the interests of 
customers, utilities and the state’s economy. (K Vi. Code § 24-1-1(b)). AEP asserted that 
the Century Rate is an instance of such permissible balancing. It recognized the importance 
of Century to the West Virginia economy and the millions of dollars of AEP’s fixed costs 
Century will bear. AEP argued that the fairness and reasonableness of Century’s Rate was 
demonstrated by the support it has from the diverse interests supporting it. 

AEP asserted that the Code does not contain a blanket prohibition of all preference 
and discrimination in rates. Instead, the Code prohibits discrimination that is unjust, undue, 
or unreasonable. (&, W. Va. Code $5 24-1-1(a)(4); 24-2-2; 24-2-3; 24-3-1; and 24-3-2). 
AEP stated that to the extent the Century Rate constitutes a rate treatment that is at variance 
with what is available to other customers, the variance is just and reasonable because it 
serves the interests of all affected parties and fairly balances the interests of the utility, all 
classes of customers and the State’s economy. 

AEP argued that the Code does not require rates to be exclusively based on costs to 
be reasonable. W. Va. Code § 24-1-1(a)(4) simply mandates that rates be “based primarily 
on the costs of providing these services.” In the case of the Century Rate, AEP stated that 
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the greatest part of the rate for service will be paid regularly, without discount adjustment or 
leeway in the timing of the payment. Depending on the prevailing commodity price of 
aluminum, Century may be required to pay a 100% cost-based rate and could be required to 
accrue amounts in excess of 100% which would be used to pay full rates at times when 
aluminum prices may be lower. AEP asserted that even if Century is paying the minimum 
amount required under the Century Rate proposal, that minimum rate satisfies the 
requirements of W. Va, Code 5 24-1-1(a)(4), in that it is primarily cost-based. 

Century 

Century filed its Initial Brief on May4,2006. Century noted that the proposed Century 
Rate will provide it with some protection against a decline in the price of aluminum. Century 
stated that this would protect nearly 700 Century union jobs, potentially 1 100 Alcan jobs and 
the economic benefits that Century brings to West Virginia. 

Century stated that energy costs account for one-third of its production costs. Its 
energy expenditures exceed $75.6 million per year at AEP’s current rates. Century is 1 1 % 
of AEP’s load and is AEP’s largest single customer. Century stated that without it, AEP 
would have to pass on an additional $ 5  to $7 million dollars per year of AEP’s fixed costs 
to the remaining rate payers. The proposed Century Rate is a means of controlling its energy 
costs. When aluminum prices are high, Century can afford to pay more for power. But, 
Century stated when the prices are low, it cannot afford the higher tariff rate and remain 
economically viable. 

Century argued that economic development and job retention are matters which the 
Commission may address under its statutory authority. The key issue is whether a rate is 
unjustly discriminatory. Century stated that the fact that various classes of customers are 
charged different rates does not in and of itself make a rate discriminatory. It must be 
unreasonably discriminatory in light of the factors that the Commission can consider, such 
as the cost of service, purpose of service, quantity of service, or any other matter which 
presents a substantial difference. 

WVEUG 

The W T . J G  filed its Initial Brief on May 4, 2006. WVEUG stated that the 
Stipulation is fair to all customer classes, including the members of the W U G .  It noted 
that the Stipulation nearly cuts in half the rate increase as originally proposed. In reducing 
specific rate impacts, WVEUG believes that the Stipulation implicitly recognizes the inherent 
vaIue of industrial customers, the jobs they provide, and the additional benefits that are 
created as a result of their investment in West Virginia. WVEUG requested that the 
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Commission be mindful of West Virginia business and industry when considering whether 
the Stipulation, is, without modification, in the public interest. WVETJG believes that the 
Stipulation is, as a whole, in the public interest. 

WVEUG noted that Rule 39 of the Commission’s TariffRules recognizes that large 
industrial customers are often better served through special service agreements. Such 
agreements balance the uniqueness of larger customers and the benefits they provide to the 
entire system in terms of their fixed contributions to the rate base. W U G  asserted that 
Century is worthy of the service flexibility requested in the Stipulation. 

Reply Briefs 

Staff 

Staff filed its Reply Brief on May 15,2006. Staff repeated that Century is a valuable 
industrial asset to the state’s economy and that it is engaged in an energy-intensive industry 
that has been on the decline in the IJnited States. However, Staff opined that until the 
Legislature in West Virginia enacted a statute providing the Commission with the authority 
to allow for special utility rates for depressed energy-intensive industries, the Commission 
is not statutorily authorized to do so. 

CAD 

CAD filed its Reply Brief on May 15,2006. CAD disagrees with Staff‘s assertion that 
the Commission is not authorized, by statute, to adopt the Century Rate. CAD asserts that 
W: Va, Code fj  fj  24-2-2 and 3 give the Commission plenary authority over the rates of utilities 
within its jurisdiction. Those statutes set out guidelines for the Commission in establishing 
rates, Rut, CAD argued that the guidelines are not absolute and recognize the quasi- 
legislative nature of the ratemaking process, whereby the Commission is able to fully inform 
itself about the impacts of various proposals and adapt to changing conditions. &, Central 
Vest Virginia Refuse, Inc. v. PSC, 438 S.E.2d 596 (W.Va.1993). 

CAD stated that the entire ENEC concept adopted for AEiP in 1984 is an experimental 
rate whereby shortfalls in particular cost or revenue items are not borne by the Company, but 
instead are recorded as a regulatory asset and ultimately recovered from ratepayers. 
(Appalachian Power Company, Case No. 83-697-E-42T, 72 ARPSCWV 834, 841-842 
(Sept. 28, 1984)). 

CAD also pointed to another experimental rate structure aimed at economic 
development for qualifying industrial customers. Under the economic development rider, 
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new industrial customers or existing customers that increased their billing demand would be 
billed at 70%, 80% and 90% of the fill billing demand in succeeding years over a three-year 
period. See, Case Nos. 87-154-E-P, “Final Order” (April 7, 1987); Case No. 88-696-E-PC, 
“Final Order” (Dec. 2, 1988); Case No. 89-796-E-PC, “Final Order” (Dec. 7, 1989); Case 
No. 9 l-009-E-PC7 “Final Order” (Jan. 18, 199 1). 

CAD asserted that the experimental rate proposed in this case is a variation on the 
themes set out in the previous experimental rates. At the end of the three-year period, the 
rate design will be reviewed and the Commission will ultimately have to determine whether 
the Rate provided sufficient flexibility to Century while at the same time adequately 
protected the interests of AEP and other ratepayers. CAD stated that modifications may need 
to be made. However, CAT> urged that such changes should be based on actual experience. 

CAD agreed with Staff that the Commission should be very cautious in allowing 
experimental rates. CAD believes that experimental rates should be carefblly defined as the 
Century Rate in the Stipulation has been. CAD asserted that the Commission has the 
statutory authority to adopt the Century Rate and should do so. 

Century 

Century filed its Reply Brief on May 15,2006. Century asserted that the Commission 
has the authority to approve the Century Rate, that the Rate is fair, just and non- 
discriminatory and primarily cost-based. 

Century asserted that the Commission’s only limitation on the power to approve 
experimental rates is that they must be reasonable. Approval of special rates to retain 
industry is included in the Commission’s authority, Century argued. 

Century noted that the Commission’s failure to approve the Century Rate will result 
in a rejection of the Stipulation and a reversion to the parties’ original position with regard 
to the ENEC bank balance. The Stipulation resolves numerous contentious issues that will 
have to be litigated if the Century Rate is not approved. 

WVEIJG filed its Reply Brief on May 15,2006. WVEUG stated that the central issue 
is whether the Century Rate is generally cost-based and beneficial to the utility and its 
customers. W U G  asserted that the Century Rate is primarily cost-based because the 
minimum rate that Century will pay is approximately 90% of the total rate that Century 
would otherwise pay. W E U G  also asserted that the Century Rate is beneficial to AEP’s 
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other customers as Century will be paying a substantial portion of the costs related to the 
overall revenue increase in this case. Additionally, in exchange for the special rate, Century 
is agreeing to forgo any claim it may have to the ENEC bank balance which is arguably a 
benefit to other customers. 

AEP’s Reply Brief was filed on May 15,2006. AEP stated the issue was whether the 
provisions of Chapter 24 of the Code grant the Commission sufficient flexibility to approve 
the Century Rate. AEP stated that it and all the other parties except Staff believe the 
Commission has the required flexibility to approve the Century Rate. 

AEP asserted that Staffs  proposal to defer a ruling on the treatment of a possible 
deficit is neither fair nor equitable. AEP stated that it is practically impossible the Century 
Rate will produce an exact zero balance at the end of the period, so there would be some 
surplus or some deficit. AEP stated that the question is whether the mechanism which could 
produce such a surplus or deficit is unduly, unjustly or unreasonably preferential or 
discriminatory. 

AEP argued that the Century Rate assures the ratepayers a substantial benefit - that 
Century will be allocated the responsibility for many millions of dollars of fixed costs which 
were the responsibility of those customers until the recent appearance of Century as a 
customer and, which could become the responsibility of those customers again if Century 
ceases operation. AEP stated that the Century Rate offers ratepayers a balanced calculated 
risk. But, it does not provide Century a guaranteed subsidy. Overall, AEP asserted that the 
arrangement provides a riswbenefit prospect that commands the support of all ratepayer 
constituencies. 

AEP disputed that the Century Rate constituted unjust or unreasonable discrimination. 
AEP stated that preference or discrimination involve treating similarly situated entities 
differently. Century is unique and no other entity is similarly situated. Even if the proposal 
does constitute some measure of preference or discrimination, AEP stated that it was 
completely just and reasonable. AEP referenced the Commission’s decision in Appalachian 
Power Company and American Alloys, Inc. Case No 87-883-E-C. AEP asserted that the 
same campelling reasons for the special treatment given American Alloys is the same 
economic considerations that are pertinent to Century. 

AEP asked that the Commission approve the Century Rate and approve the 
Stipulation. 
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ISCUSSION 

The Commission has had the opportunity to review the pre-filed testimony 
Additionally, the representing the respective parties’ initial positions in this case. 

Commission has reviewed the Stipulation (attached hereto). 

The only matter that remains for the Commission to resolve is the Century Rate. The 
Commission has carefully reviewed and considered the briefs and positions of the parties on 
that issue. 

Staff‘s position as to the Commission’s authority to approve the Stipulation inclusive 
of the Century Rate rests upon a narrow interpretation of the applicable statutes as well as 
past practices and policies of the Cornmission. The Commission is not persuaded that such 
an approach is appropriate and concludes that, in this case, the Commission is vested with 
the inherent jurisdiction, power and authority necessary to flexibly carry out its regulatory 
responsibilities while protecting the public interest and maintaining or enhancing West 
Virginia’s economic viability. 

It is no secret that in the past two decades the electric industry in the United States has 
undergone, and will continue to experience, tremendous change. Competitive forces in the 
market and demand for low-priced electricity are driving this change. 

West Virginia, as a regulated state, cannot function obliviously to the changes 
occurring outside its boundaries. Instead, this Commission, if it is to protect the public 
interest and enhance the state’s economic viability, must meet these challenges with unique 
and innovative approaches within the framework of traditional ratemaking and rate-based, 
rate-of-return regulation. 

Introduction, development, testing and implementation of such unique and innovative 
approaches are within the scope of this Commission’s statutory authority. The Commission 
encourages all parties to develop and propose unique and innovative approaches that will 
encourage investment in and expansion of capacity accompanied by an adequate rate of 
return, while at the same time maintaining and enhancing the state’s position and that of its 
citizens. 

For these reasons, the Commission concludes that the rates, charges, and terms and 
conditions of service contained in the Stipulation are reasonable and should be approved. 
The Stipulation will be approved as submitted. 
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FINDINGS 01 FACT 

1. All parties to this case jointly presented a Stipulation in resolution of all issues. 

2. The Stipulation left open the issue of whether to adopt the proposed Century Rate. 
Staff was the only party objecting to that aspect of the Stipulation. 

CONCLUSIONS OF LAW 

1. The Comrnission is vested with the inherent jurisdiction, power and authority 
necessary to flexibly carry out its regulatory responsibilities while protecting the public 
interest and maintaining or enhancing West Virginia’s economic viability. 

2. The Comrnission concludes that it has the authority to approve the Century Rate. 

3.  The Commission concludes that the rates, charges, and terms and conditions of 
service contained in the Stipulation are reasonable and should be adopted. The Stipulation 
will be approved as submitted. 

ORDER 

IT IS, THERFiFORE, ORDERED that the Joint Stipulation and Agreement for 
Settlement filed on April 24,2006, and attached hereto as Appendix A, is hereby adopted by 
the Commission as the final resolution of the issues in this proceeding. 

IT IS FURTHER ORDERED that the parties shall abide by the terms and conditions 
of the Stipulation. 

IT IS FURTHER ORDERED that within 10 days of the date of this order Appalachian 
Power Company and Wheeling Power Company, both doing business as American Electric 
Power, shall file with the Commission’s Tariff Office the revised tariff sheets setting forth 
the rates and charges approved by this Order. 

IT IS FTJRTHER ORDERED that the rates and charges approved by this order are 
hereby effective for all service rendered on and after July 28,2006. 

IT IS FURTHER ORDERED that upon entry of this order this case shall be removed 
from the Commission’s docket of open cases. 
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IT IS FURTHER ORDERED that the Commission's Executive Secretary serve a copy 
of this order upon all parties of record by United States First Class Mail and upon 
Commission Staff by hand delivery. 

JMH/klrn 
05 1278cf.wpd 

13 

Public Service Commission 
of West Virginia 
Charleston 



Appendix A 

PUBLIC SERVICE COMMISSION OF WEST VIRGINIA 
CHARLESTON 

CASE NO. 05-1278-E-PC-PW-42T 

APPALACHIAN POWER COMPANY and 
WmELJNG POWER COMPANY 

Joint Application for Rate hcreases on Notice 
with Proposed Effective Dates and Changes in 
Tariff Provisions, Pursuant to W.Va. Code, §24-2-4a, 
inter alia, for Reactivation and Modification of 
Expanded Net Energy Cost Mechanism, for Disposition 
of ENEC Over-recovery Balance, for Implementation 
of System Reliability Tracker Mechanism, and for 
Waiver of Provisions of the Commission’s Rules. 

JOINT STIPULATION AND AGREEMENT FOR SETTLEMENT 

Pursuant to W. Yam Code 24-1-9(f) and Rule 13.4 of Title 150, Series 1, Rules of 

Practice and Procedure, the following parties to this proceeding (hereinafter “the 

Stipulating Parties”), Appalachian Power Company (“APCO’~) and Wheeling Power 

Company (“ WPCo”) (collectively “the Companies”), the Staff of the Public Service 

Commission of West Virginia (“the Staff’), the Consumer Advocate Division of the 

Public Service Commission of West Virginia (“the CAD”), E.I. du Font de Nemours and 

Company, Huntington Alloys Corporation, Bayer Crop Science/Bayer Material Science, 

PPG Industries, hc., Union Carbide Corporation, and Steel of West Virginia, Inc. 

(“SWVA, Inc.”) referred to collectively as West Virginia Energy Users Group 

(“WVEUG“), Century Aluminum of West Virginia, Inc. (Tenturf’), The Kroger Co. 

(“Kroger”), the Huntington Sanitary Board and South Putnam Public Service District 

(collectively “HuntingtodSouth Putnam”), and the West Virginia Community Action 



Partnership (“WVCAP”), join in this Joint Stipulation and Agreement for Settlement 

(“this Agreement”), and request that the Public Service Commission of West Virginia 

(“the Commission”) approve and adopt it, in its entirety and without modification, as the 

h l l  an’d final resolution of the instant proceeding. In support of this Agreement, the 

Stipulating Parties make the following representations: 

Procedural History 

1. On August 26, 2005 the Companies filed their Joint Application to 

, reinstate the Expanded Net Energy Cost (“ENEC”) proceedings, increase base rates and 

make changes in classifications, charges, rules and regulations, and other tariff 

provisions. The Joint Application was supported by seven volumes, including Rule 42 

data, workpapers, ENEC data, proposed tariffs, a class cost of service study, and a report 

on emerging and state-of-the-art concepts. 

2. On September 13, 2005 the Commission issued an Order which, among 

other things, suspended the use of the rates and charges stated in the Companies’ revised 

tariff sheets until June 23, 2006. By order of January 27, 2006 the Commission, in 

response to a motion filed by the Companies, extended the suspension period until July 

28,2006, but authorized deferred accounting for ENEC to commence July 1 , 2006, 

3. At various dates various entities filed petitions to intervene, which were 

granted by the Commission. Intervenors Concept Mining, Inc. and the West Virginia 

State Building and Construction Trades Council, AFL-CIO later withdrew from this 

proceeding. The South Bluefield Neighborhood Association intervened but did not offer 

testimony, participate in any of the settlement meetings, or appear at the April 18, 2006 

hearing in this matter. 
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4. On September 26, 2005 the Companies filed the direct testimony and 

exhibits of Dana E. Waldo, Terry R. Ea&, Paul R, Moul, John M. McManus, Stephen D. 

Baker, Jeffkey B. Bartsch, Alan D. Bragg, Jeffiey L. Brubaker, Steven H. Ferguson, Chris 

Potter, Oliver J. Sever, 0. Patrick Taylor, and Philip A, Wright. 

5. The Companies provided public notice in substantial compliance with the 

Commission’s directions. 

6. In the course of the discovery phase of this proceeding, numerous requests 

for information were filed by various parties and responded to by the parties to whom 

they were addressed, 

* 

7. On January 18, 2006 the Companies filed the supplemental direct 

testimony and exhibits of Terry R. Eads, Steven H. Ferguson, and Chris Potter, and a 

revised Volume IV containing revised ENEC data. 

8. On March 8, 2006 the Staff filed the direct testimony and exhibits of 

James W. Ellars, Michael L. Fletcher, Steven M. Kaz, Robert R. McDonald, Edwin L. 

Oxley, David L. Pauley, and Thomas D. Sprinkle, as well as Staff Rule 42 Reports for 

APCo and W C o ;  the CAD filed the direct testimony and exhibits of Byron L. Harris, 

Emily Medine, Randall Short, and Ralph Smith; WVEUG filed the direct testimony and 

exhibits of Stephen J. Baron, Richard A. Baudino, Timothy R, Duke and Richard 

Piotrowski; Century Aluminum filed the direct testimony and exhibits of Gerald J. 

Kitchen and Ronald Thompson; WVCAP filed the direct testimony and exhibits of 

Dwight Coburn; The Kroger Co. filed the direct testimony and exhibits of Kevin C. 

Higgins; West Virginia Building and Construction Trades Council, AFL-CIO filed the 

direct testimony and exhibits of George L. Donkin; and the Huntington Sanitary Board 
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and South Putnam Public Service District filed the direct testimony of Jack D. Gaines, J. 

Bruce Fox, and Michael McNulty. 

9. On April 7, 2006 the Companies filed the rebuttal testimony and exhibits 

of Dana E. Waldo, Terry R. Eads, Paul R. Moul, Stephen D. Baker, Steven H. Ferguson, 

Jeffrey L. Brubaker, Jeffiey B. Bartsch, James I. Warren, Philip J. Nelson, 0. Patrick 

Taylor, Alan D. Bragg, and Chris Potter. 

10. On April 7,2006 the Staff filed the amended direct testimony and exhibits 

and rebuttal testimony of Robert R. McDonald and the amended direct testimony and 

exhibits of Thomas D. Sprinkle; the CAD filed the rebuttal testimony and exhibits of 

Byron L. Harris and Ralph C. Smith; WVEUG filed the rebuttal testimony and exhibits of 

Stephen J. Baron; Century Aluminum filed the rebuttal testimony and exhibits of Gerald 

J. Kitchen; the Huntington Sanitary Board and South Putnam Public Service District filed 

the rebuttal testimony and exhibits of Jack D, Gaines. 

11. On April 14,2006 the Companies filed the additional rebuttal testimony of 

Chris Potter. 

12. For some weeks prior to hearing, the Stipulating Parties engaged in 

settlement discussions concerning all aspects af the instant proceeding, and have now 

reached agreement on a comprehensive series of proposals to recommend to the 

Commission as a fair and just settlement of the issues in this proceeding. 

13. At a hearing held on April 18,2006 the Stipulating Parties represented to 

the Commission that a Settlement in principle had been reached among those parties. The 

Commission directed the Stipulating Parties to provide it with a written and executed 
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% settlement agreement memorializing the settlement by 9:30 a.m. April 21, 2006. The 

Commission admitted into the record all of the testimony and exhibits specified above. 

14. Except as set forth in paragraph 15 below, the Stipulating Parties agree 

that the substantive elements of the proposed settlement, which are hereby submitted for 

the Commission’s approval, resolve all of the issues in this proceeding, and are set forth 

in particular below and in the exhibits attached hereto. 

15. Although the Stipulating Parties have reached agreement on most of the 

substantive elements presented in the case, there remain two related issues in contention 

among the parties which will have to be resolved by the Commission. This first issue 

involves one aspect of the Special Rate Mechanism for Century Aluminum set forth in 

paragraph 37 below. As explained in paragraph 374 there is the possibility that at the 

end of experimental rate program for Century in 2009, there may be a deficit (an under- 

recovery) which will be spread to other customers in future rate proceedings. The second 

issue is the treatment of the ENEC Bank discussed in paragraphs 19 to 24 below. As part 

of the consideration for the Special Rate Mechanism, Century has given up any claim for 

a portion of the ENEC Bank. If the Special Rate Mechanism, including the recovery of 

any deficit, is not approved, Century will reassert its claim for a portion of the ENEC 

Bank. Set forth below are the positions of the respective parties on these issues. 

a. - Staff, Staff has agreed to all terms and conditions of the Joint Stipulation 

and Agreement for Settlement except for the condition in the Special Rate Mechanism for 

Century Aluminum whereby any deficit that remains at the end of the experimental rate 

mechanism time period will be recorded by APCo as a regulatory asset and flowed back 

to all other ratepayers. Staff is willing to defer any argument concerning the deficit until 

5 



the end of the experimental rate period, and if a deficit in fact exists at that time, advance 

its arguments to the Commission regarding the proper treatment of such deficit. 

b. The Companies, ApCo and WPCo support approval of the Special Rate 

Mechanism for Century Aluminum, but do not support the special rate mechanism 

without the provision objected to by the Staff, which is an integral element of the 

negotiated special rate mechanism. The Companies ask the Commission to resolve here 

and now any issues about the experimental rate program and to approve it or disapprove 

it without deferring any critical issues for resolution at a later date. 

C. Centurv AIuminum. If the Commission does not approve this 

experimental rate program in all its particulars, including providing APCo recovery of 

any deficit, and thereby APCo does not enter into a special contract with Century 

Aluminum, then Century withdraws its support for the remainder of this settlement and 

reasserts its claim to the ENEC Bank. 

d. WVEUG. WVEUG supports approval of the Special Rate Mechanism for 

Century Aluminum. However, if the Special Rate Mechanism is disapproved and 

Century reasserts its claim for a portion of the ENEC Bank, WVEUG asserts that the 

allocation of the ENEC Bank set forth in Exhibit C continues to be reasonable and should 

be approved as part of this settlement. 

e. 

f. 

The Kroner Co. The Kroger Co. takes the same position as WVEUG. 

- CAD. Within the context of the overall settlement, the CAD supports 

approval of the Special Rate Mechanism for Century Aluminum, However, if the Special 

Rate Mechanism is disapproved and Century reasserts its claim for a portion of the ENEC 

Bank, CGD asserts that Century has no legitimate claim on the EWC Bank. 
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Accordingly, the ENEC Bank should continue to be allocated as set forth in Exhibit C 

hereto. 

g. Huntinaton Sanitarv Board and South Putnam Public Service District. 

These parties take the same position as the CAD. 

h. Accordingly, the Stipulating Parties ask that the Commission render a 

specific decision on the issues outlined above. The Stipulating Parties stand ready to 

offer oral argument, witnesses andor written briefs on these issues at the direction of the 

Commission. 

16. Expanded Net Enerm Cost The Stipulating Parties agree that the 

Expanded Net Energy Cost (‘“ENEC”’) mechanism should be reinstituted for the 

Companies, with new IESNEC rates established in this proceeding, and annual ENEC 

proceedings to resume in 2007. 

17. The Stipulating Parties agree to the following ENEC rates: 

Consistent with the Commission’s January 27, 2006 Order in this 

proceeding, the Stipulating Parties acknowledge that the Companies will commence 

deferred accounting for revenues and costs included in the ENEC on July 1, 2006 and 

agree that the ENEC rates to be used for such deferred accounting for each tariff class on 

July 1, 2006, shall be those set forth in Company Exhibit No. 1, Revised Volume N, 

Revised Section 2, Attachment 1, which is attached hereto as Exhibit A and incorporated 

a. 

herein. 

b. The Stipulating Parties agree that, beginning July 28, 2006, the 

ENEC rates for each tariff class shall be those set forth in Co’mpany Exhibit No. 1, 

Revised Volume IV, Revised Section 1, Attachment 1, which is attached hereto as 
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Exhibit B and incorporated herein, Those ENEC rates will stay in effect until July 1, 

2007, or further order of the Commission, and are projected to produce additional annual 

revenues of $56.01 million. 

18. The Stipulating Parties agree to the following elements and procedures to 

govern further ENEC proceedings. 

a. The Companies will make their next ENEC fiIing by March 1, 

2007, and then will make new ENEC filings by March 1st of each year thereafter. 

In the ENEC filing of March 1,2007: b. 

i. the actual cost review period shall be July 1,2006, through 

December 3 1,2006; and 

ii. the forecast period shall be July 1, 2007, through June 30, 

2008. 

c. In subsequent annual ENEC proceedings the actual cost review 

period shall be the immediately preceding calendar year, and the forecast period shall be 

the twelve months from July 1’‘ of the year in which the proceeding is initiated through 

June 30* of the following year, 

ENEC Over-Recoverv Balance 

19. The Stipulating Parties agree that the accumulated ENEC over-recovery 

balance (“the Bank”) being held by APCo, and to be fed back to customers pursuant to 

this Agreement, is $51,207,683, plus simple interest on the principal balance as per the 

Commission’s November 10, 2005 Order. That simple interest has been accrued since 

November, 2005 and will continue to be accrued on the declining principal balance until 

the entire balance has been fed back to customers. 



20. The allocation of the Bank among customer classes and customers shall be 

in accordance with the proposal of WVEUG, which is attached hereto as Exhibit C and 

incorporated herein by reference. 

21. Beginning July 28, 2006, the Companies shall implement negative 

surcharges by customer class, for all classes and customers receiving a portion of the 

Bank, designed to feed back one-third of the principal balance of the Bank to said 

customer classes and customers over the following eleven (1 1) months. Pursuant to the 

following paragraph, certain customers may elect an accelerated feedback of their portion 

of the Bank. 

22. The Kroger Co., Huntington Sanitary Board, South Putnam Public Service 

District, andor the members of WVEUG may request alternative feedback mechanism(s) 

designed to enable them to realize an accelerated feedback of their shares of the Bank. 

On condition that no alternative mechanism enables m electing customer to receive more 

than the shares of the Bank, plus interest up to the date of payout, which it would have 

received under the standard mechanism provided for in the preceding paragraph, the 

Companies are willing, after Commission approval of this Agreement, to negotiate 

reasonable mechanisms for accelerated feedback, subject to legal constraints and 

practical limitations. 

23. In consideration of the Special Rate Mechanism discussed below, Century 

shall not be entitled to any share in the principal balance of the Bank or any interest 

accrued thereon. 

24. The timing and particulars of the feed back of the residual balance of the 

Bank, plus interest, remaining after compliance with the preceding paragraphs of this 



section, shall be as determined and directed by the Commission in the next ENEC 

proceeding filed by the Companies. 

Recoverv of ExDenditures Related to the 765 kV Line and Scrubbers 

25. APCo is currently engaged in the following extraordinary construction 

projects: (1) the Wyoming-Jacksons Ferry 765 kV Transmission Line; and (2) the retrofit 

of flue-gas desulfurization units (“scrubbers”) on the Mountaineer generating plant and 

Units 1, 2 and 3 of the John Atnos generating plant (collectively referred to as “the 

projects”). 

26, The Stipulating Parties adopt, with certain modifications, the CAD’S 

proposal for rate increments in future E M C  proceedings. The Wyoming-Jacksons Ferry 

765 kV line is to be provided electric plant in service (“EPIS”) treatment at a 10.5% 

return an equity based on the construction work in progress (“CW”) balance as of 

December 31, 2005, including projected depreciation, taxes and other fixed operating 

expense. The Wyoming-Jacksons Ferry line and each of APCo’s planned scrubber 

projects will be afforded EPIS treatment at a 10.5% return on equity in succeeding ENEC 

proceedings afier a given project has been placed in service, provided the project is in 

service no later than March 1st of the year the ENEC factor becomes effective. EPIS 

treatment will include the recovery of estimated fixed costs. 

27. The Stipulating Parties agree that the Companies should be allowed to 

recover the construction expenditures and other costs related to the projects during the 

construction phase and, after the projects are classified as EPIS, in the following manner: 

a. APCo shall accrue AFUDC on construction expenditures for each 

project, based on a 10.5% ROE. In each ENEC proceeding APCo shall be allowed to 
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recover a return and associated taxes (“Return”) on all CWIP expenditures along with 

accrued AFUDC made in connection with the projects through the end of the ENEC 

review period, December 3 1 st of each year, Rates recovering such return (“construction 

surcharges”) shall go into effect on July 1st of the next succeeding year as part of the 

ENEC. 

b. The return on such CWIP and EPIS shall be based on: 

i, the amount of equity, long term debt, short term debt and 

preferred stock in APCo’s capital structure based on a thirteen month average as of 

December 31“ of each year; 

ii. a rate of return on equity capital of 10,5%, and a return on 

other capital (long term debt, short term debt and preferred stock) at the thirteen month 

average cost of such other capital component as of December 3 1 st of each year. 

c. CWIP balances earning a CWIP allowance would not he subject to 

the accrual of AIFUDC. CWIP balances in excess of amounts earning a CWIP allowance 

shall continue to be subject to the accrual of AFUDC during the construction period. In 

addition to a return on CWIP existing at December 31st of each year, all projects that are 

transferred to EPIS by March 1st of the succeeding year, shall also be allowed to recover 

depreciation, property taxes and other fixed costs associated with such EPIS to be 

incurred over the next succeeding ENEC recovery period. 

d. In succeeding ENEC proceedings, projects previously transferred 

to EPIS shall be allowed to recover a Return on EPIS balances net of accumulated 

depreciation as of December 31st of each year, along with depreciation, property taxes 

and other fixed costs. 
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e. The Stipulating Parties agree that the Companies shall be allowed 

to recover in rates effective July 28,2006, a total of $23.21 million associated with CWIP 

expenditures on the projects as of December 3 1,2005. The Stipulating Parties also agree 

that the $23.21 million allowance includes recovery of depreciation, property taxes and 

other fixed costs associated with the Wyoming-Jacksons Ferry 765 kV transmission line. 

f, Construction surcharges and EPIS surcharges shall be established 

as part of the Companies’ annual ENEC! proceedings, but the costs and revenues 

assaciated with these construction surcharges and EPIS surcharges shall not be subject to 

deferred accounting for regulatory purposes. The Stipulating Parties acknowledge that 

the construction and EPIS surcharges established in this case are calculated for the 

various customer classes based on the twelve coincident peak (12 CP) demand allocator. 

Base Rates 

28. The Stipulating Parties agree that effective July 28,2006, the Companies’ 

current base rates shall be reduced by $18,433,000 on an annual basis, based on a return 

on equity of 10.5%. Exhibit D, attached hereto and incorporated herein, is a cost of 

service showing the derivation of the Companies’ stipulated base rate revenue 

requirement. Although no Stipulating Party agrees with each and every item in the 

attached cost of service, all parties agree that the overall cost of service is reasonable, and 

should be adopted by the Commission. 

29. The base rates provided for in this Agreement reflect the recovery of the 

amortization of the Asset Retirement Obligation (“ARO”) as proposed by the Companies 

in this case. 
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30. The rate changes with respect to base rate decreases, the feedback of the 

Bank, ENEC increases, and the 2006 construction surcharges shall be allocated among 

the customer classes as shown on Exhibit E attached hereto and incorporated herein. 

Reliabilitv Exwenditures 

31. The Companies shall collectively expend an average of $18,660,000 

annually in each calendar year, 2007,2008, and 2009, for measures designed to maintain 

and enhance reliability of service (Le. right-of-way vegetation management and asset 

management activities). This annual sum constitutes an addition of $4.782 million over 

2004 test year levels. 

32. The Stipulating Parties agree that if APCo fails to earn a rate of return on 

common equity (“ROE”) of at least 10.5% on a per books West Virginia retail 

jurisdictional basis during any of the calendar years, 2007,2008, or 2009, APCo shall be 

entitled to defer an amount for T&D reliability expenditures sufficient to enable its ROE 

to equal 10.5%, up to a collective maximum annual deferral of $4.782 million. At its 

election, APCo shall be allowed to obtain appropriate recovery of any such deferrals in 

succeeding ENEC or base rate case(s) following such deferrals. 

33. If the Companies intend to include in a case the issue of recovery of any 

deferral referred to in the preceding paragraph, the Companies will give prior notice to 

the other Stipulating Parties along with a calculation showing the derivation of the 

deferral. The other Stipulating Parties shall be fiee to take whatever position they deem 

appropriate concerning the appropriate amount of such recovery based on the ROE 

earned by APCo, the proper calculation of ROE, and the sums expended on T&D 

reliability measures. 
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34. The Companies recognize that it is their responsibility, as it is the 

responsibility of all public utilities in this State, under W Va. Code $24-3-1, to provide a 

reasonable level of reliable electric service to their customers. Nothing in this Agreement 

is intended to (I) relieve or limit the Companies’ obligation to expend the hnds needed 

to discharge this responsibility or (2) absolve the Companies of their legal duty as set 

forth in W. Va. Code $24-3-1. 

Deweciation Rates 

35. Effective July 1, 2006, APCo’s West Virginia depreciation rates shall be 

modified in accordance with the schedule of depreciation rates attached hereto as Exhibit 

F and incorporated herein by reference. 

36. Notwithstanding the provisions of this Agreement by which the 

Stipulating Parties agree to changes in the Companies’ depreciation rates as a significant 

element of the Settlement, the Staff wishes to make clear that its agreement is due to the 

unique circumstances of this case. “he Staff holds firm to its position that depreciation 

rate issues should not be part of any application filing in a base rate case, but should be 

addressed by a separate filing made pursuant to Rule 20 of the Commission’s Rules of 

Practice and Procedure. 

SDecial Rate Mechanism for Centurv Aluminum 

37. The Stipulating Parties agree that Century provides important 

contributions to the economy of West Virginia in terms of good-paying industrial jobs, 

tax revenues, and other factors, In light of those contributions, the electric-energy- 

intensiveness of Century’s operations, and the competitiveness of Century’s industry, the 

Stipulating Parties agree that it is appropriate to undertake an experiment in devising and 
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applying a special rate mechanism to Century that is linked to the commodity price of 

aluminum and that compensates the Companies’ ratepayers for the risks which the 

experiment poses for them. If approved by the Commission, the special rate mechanism 

experiment shall be implemented August 1,2006 and shall operate as follows: 

a. Century currently pays a rate equivalent to $27.16 per Mwh (the 

“current rate”). Subject to subpart c hereof, on and after August 1, 2006, Century shall 

pay each month to APCo the lower of the cost-based rate applicable to Century resulting 

from this or any future rate proceeding, or the current rate plus a surcharge based on the 

simple average daily price of aluminum for the month as quoted on the London Metal 

Exchange and as published by Reuters (“the LME price”). These surcharges are set forth 

in Exhibit G attached hereto and incorporated herein. 

b. Each month the current price plus the surcharge will be greater 

than or less than the total rate responsibility allocated to Century. (“the otherwise 

applicable rate”). Century and APCo will keep a running cumulative balance of these 

monthly surpluses and deficits (“the Century Bank”). If in any month APCo does not 

receive adequate revenue under the experimental rate mechanism, including any 

payments fiom the Century Bank, equivalent to that which would be due from the 

otherwise applicable rate, APCo will be authorized to record a regulatory asset in the 

amount of such under-recovery for future recovery from the Companies’ customers, as a 

part of its ENEC, at the conclusion of the experiment, pursuant to subpart d hereof. 

Century shall maintain a monthly accounting record of the Century Bank, subject to audit 

by the Companies and the Public Service Commission, showing the monthly and 

cumulative surplus or deficit. 
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c. As security for the Companies and other ratepayers, a portion of 

the monthly payments based on the current rate plus the applicable surcharge will be 

retained by APCo, up to $1,000,000, and will be paid by Century in months when the 

current price plus the applicable surcharge exceeds the otherwise applicable rate. That 

amount will be considered part of the Century Bank, although held by APCo as a 

regulatory liability to be credited to customers in accordance with subpart d hereof. At 

Century’s option, the $1,000,000 amount can be paid to APCo in equal monthly 

payments during the first year of the experimental rate program. APCo will acme 

interest on the amount collected under this subpart at the Commission’s approved interest 

rate on deposits. 

d. The experimental rate program will be reviewed by the 

Commission during the 2009 ENEC proceeding. If the experimental rate program is 

extended, any existing Century Bank balance will roll forward into the new plan. If the 

experimental rate program is terminated, Century will have no further obligations to pay 

or rights to receive payments under this program. If the program is terminated, the 

Companies will reflect any regulatory asset and/or regulatory liability as a net charge or 

credit to all customers, excluding Century, in the next ENEC proceeding. 

e. If the Commission approves this experimental rate program in all 

its particulars, Century and ApCo will negotiate a detailed contract to implement this 

experimental rate program and will file such contract with the Commission under Rule 39 

of the Commission’s Rules. If the Commission does not approve this experimental rate 

program in all its particulars, APCo shall have no obligation to provide service to 

Century other than at its otherwise applicable rate. 
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RS Rate Desigq 

38. The increase allocated to the residential (RS) class shall be recovered from 

the usage blocks in that rate class. There will be no increase in the customer charge and 

no imposition of a separate minimum bill. 

LGS Rate Desim 

39, The Stipulating Parties agree to modify the demanaenergy split for the 

LGS rate schedule to reflect a demand charge at 80% of fill cost, The base rate revenue 

reduction applicable to the LGS class shall be applied 80% to energy and 20% to 

demand. Customer migrations between MGS and LGS shall not be permitted until the 

next rate case, except in the case of material changes in load which result in a dramatic 

change in a customer’s usage characteristics. However, the Companies agree that the 

accounts of HuntingtodSouth Putnam and the water and sewer utilities that have 

supported the participation of Huntington/South Putnam in this proceeding (which are 

listed on Exhibit H attached hereto and incorporated herein) will have been placed on the 

appropriate MGS or LGS rate schedule for which they qualify prior to July 28,2006. 

Low-Income Weatherization Proiects 

40. For the next three years, the Companies shall make a collective annual 

contribution of $250,000 to the West Virginia Governor’s Office of Economic 

Opportunity to be administered for WVCAP, to be used for low-income residential 

weatherization projects. The scheduling of the payments and the usage of the finds shall 

be arranged between the Companies and OEO weatherization staff on behalf of WVCAP. 
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Terms and Conditions of Service 
and Requested Rule Waivers 

41. The Companies have withdrawn their requests for a partial waiver of 

Electric Rule 4.2.1 .a, for a grant of flexibility and discretion to require additional security 

deposits of non-residential customers, for the institution of fixed non-refindable charges 

for temporary service, and for a tariff modification concerning customer liability. 

42. The Stipulating Parties agree that the Companies should be granted partial 

waivers of Electric Rules 4.8.1.a.F and 4.8.1.a H to enable them to defer non-emergency 

reconnections of service &om times of darkness to times of daylight and authorize their 

field personnel to decline to accept cash payments to forestall disconnections of service 

for non-payment. 

43. The Companies shall be authorized to impose a 1% delayed payment 

charge (“DPC”) on a current bill owed by customers served under Rate Schedules R.S. 

and R.S. - T.O.D. if not paid “by the next scheduled read date.” The DPC may be 

assessed only once on a given current bill. Before this new DPC is implemented, the 

Companies shall be required to give notice by bill message or bill insert to at least the 

customer classes affected, in two successive billing months, of the basic facts about the 

new DPC. The Companies shall change the proposed language in their tariffs about the 

point at which an account becomes subject to a DPC assessment for balances not paid 

“by the next bill preparation date” to “by the next scheduled read date.” The approval 

and implementation of this new DPC shall have no effect on the DPCs already in 

operation under other rate schedules of the Companies. 
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Base Rate Case Filine Commitment 

44. The Companies commit to filing a base rate case, predicated on a 2009 test 

year, by no later than the second quarter of 201 0. 

General Matters 

45. The Stipulating Parties agree to waive their right to conduct in this 

proceeding any examination of the witnesses of any other party to this Agreement, except 

that the parties may ask clarifying questions concerning this Agreement. 

46. This Agreement is entered into subject to the acceptance and approval of 

the Commission. It results from a review of any and ail filings in this proceeding, the 

Stipulating Parties’ prefiled testimony and exhibits, and extensive discovery and 

discussion. It reflects substantial compromises by the Stipulating Parties and the 

withdrawal of their respective positions asserted in this case, and is being proposed to 

expedite and simplify the resolution of this proceeding and other outstanding matters. It 

is made without any admission or prejudice to any positions which any party might adopt 

during subsequent litigation. The Stipulating Parties adopt this Agreement as being in the 

public interest, without adopting any of the compromise positions set forth herein as 

ratemaking principles applicable to fkture ENEC proceedings, Rule 42 proceedings, or 

other regulatory proceedings, except as expressly provided herein. The Stipulating 

Parties acknowledge that it is the Commission’s prerogative to accept, reject, or modify 

any stipulation. However, in the event that this Agreement is rejected or modified by the 

Commission, it is expressly understood by the Stipulating Parties that they are not bound 

to accept this Agreement as modified or rejected, and may avail themselves of whatever 
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rights are available to them under law and the Commission’s Rules of Practice and 

Procedure. 

WHEREFORE, the Stipulating Parties (except the Staff with regard to the one 

element identified in Paragraph 15) on the basis of all the foregoing, respectfblly request 

that the Commission make appropriate Findings of Fact and Conclusions of Law 

adopting and approving the Joint Stipulation and Agreement for Settlement in its entirety, 

including specifically Exhibits A through H. 

Respectfully submitted this 24th day of April, 2006. 

Respectllly Submitted 

APPALACHIAN POWER COMPANY and 
WHEELING POWER COMPANY 

STAFF OF THE PUBLIC SERVICE 
COMMISSION OF WEST VIRGINIA 

By: &Ah.& 

CONSUMER ADVOCATE DIVISION OF THE 
PUBLIC SERVICE COMMISSION 
OF WEST VIRGINIA 
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WEST VIRGINIA ENERGY US$RS GROUP 

B 

CENTURY ALUMINUM OF 
WEST VIRGINIA, INC. 

T m  KROGER CO, 

HUNTINGTON SANITARY BOARD AND 
SOUTH PUTNAM PUBLIC SERVICE 
DISTRICT 

By: 

WEST VIRGINIA COMMUNITY ACTION 
PARTNERSHIP 

(R0129314.1) 
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" .  

APPAWCBLUN POWER COMPANY I WEEXLING POTQR COMPANY 
EXPANDED NET ENERGY COST (ENEC) RATES 

TWELVE MONTBS ENDED lzrSXlZOO4 
INCLUDES DATA CORRECZIONS 

CUSTOMER C U S S  I ENEX ENl%c * 

ENERGY DEWAND 
FACTOR "PACl'OR 

. UKWJf ' $nrW 

BS * 1.612 

1.017 
OFF-PEAK 1.106 

SWS 1.819 

RS -TOD/ RS-IX-TOD 
ON-PEAK . 

965 
. SGS-L?U-TOD 

ON-PEAK 
oFlF.pEAB: 

s9.. " . SEC 
-PEU 
-AF 

. .  

. .  

ON-PEAK -PRI 
. OEErPLuI( -PRI 

LGS .&EC 
-PRI 
-SUET 
- m B  

9Ec 
* PRI 
* SUBT - T M S  

9EC - PRI - SUBT - TRANS 
JUI W e r  
SPECIAL f3lNTRACl' I 
SPECIAL CONTRACT C 

1.526 ' 

1.626 . 
' 1.16Q 

1.107 
1.078 
1.638 

1.t07 
1 .on 
1 .MI 
1.841 

. .  

' 1.057 , 

1,a& 
1.268 

2.040 
1,318 , 

1 . m  
1.076 
1.057 
1.041 

1.106 
1 .we 
1.87 
I .040 

1.105 
1.075 
1.067 

1.040 
1.040 
1.040 

1.342 
1.353 

1 .169 
1.1 25 

. 1.w. 
1,077 

1 .EM0 
1,612 
1,570 
1.644 

1.687 
1 .fiM) 
1.611 
1 A86 

1.884 
1.828 
1.782 

1.762 
I .752 
1.769 

SPECULCONTRACTB 1 ' . 1.040 , 2,212 

or, 1,105 

SL 1.105 



RclvlasdSncllon2 
Annchrnent 1 
Page 8 ol 3 

S P E W  COrrrRAer A 
, ' FnWPOwER 1 a 0 4 0  1.752 
' LNTERRUPTIBLEDEIMAM) 1.162 

1.040 
1.040 

PI 
Pa 
m.5 . ". 1.640 
P3 . 1.040 
r4 1.040 

SPgCw CONTRACTk 
138 By SERVICE 
CAPAdrnrCHABCE 
P1 

. p a  
p2.6 
P3 
P4 

46KYSERvI& . 
P1 

Pa& 
P3 
P4 

pa 

. SPECLUCONTRACl'C 
. P1 

' PS. . 
Pa 

Pa " . .  
SPECUL CO.l'fMUCT D 

mPowFa 
ON-PEAK DEMAND 
OFF-PEAK qsnum, EXCESS 
SHOULD. PEIK DEM. EXCESS 
JMERR. W R G W  

1.040 
1.040 
1.040 
1.040 
1 .a0 

1.055 
1.055 . 
1.055 
1.055 
i .055 

1.096 
1 275 

12.752 
7.556 

1.054 

'I ,040 

0.913 

1.777 
0.844 
0.118 
0.379 

SPECIAL CONTRACT E 
&XC 
ON-PEAK 1,853 
0 r n . P ~  . 1B85 
SROULDER PEAK 1,447 

mu 
0N.PEAB 1.874 
OFF-PEAIL ' 1.333 
S B O m E R P u  I .418 

. ,  

SPECIAL C0N"RACl' F 
' FIRMPOWER t.067 . 2.048 

BACK-UP POWER 1 .a7 0.205 
M A ~ ~ c E  1.084 

E'LOODWAKL ENEC Faotw for floodwall accounts Is the energy component of 
me appropriate general qrvice EtMf for which !ha customer 
would qualify. 
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scs ' . 1.848 
568 - mTm 

0N.PEAK I '  1.848 
OFF-PEAK . 1.478 " . .  

9s -8EC 
.PRI 
'.AF , 

1.408 

1.853 

I1.W 
1,370 . 

' 1.345 
1.326 
1.866 

. . i . ~ e  
1.387 
1.347 

taiga 
1.182 
1.132 
1.113 . 

^ .  .. 

2339 
1.406 

. "  

I .  

O N - P W  -PRI 
OFF-PEm -PBI 

2554 ' 
1.W 

LCS 5 E C  
-RRI 
-SUB%' 
-TRANS 

. .  

. \  

LCP ' 4Ec 
t - PRI 

* -SUBT " .  
.I TRANS 

le S E C  - PRI 
-SUBT - TBANS 

I "  

M O h ?  
SPECIAL WNTBACT I 
SPECIAL CONTIUCP C 

. ' SPECUU, C0N"MCX Ii 

1.407 
'1280 
1.346 

' 1.326 

1.716 
1.668 
1.822 
1.696 

1.407 
1.368 
1.346 
1.323 

1.849 
1 .eo1 
1.W' 
1 .w 

1.408 
.1,36a 

1.344 

132a 
1.323 
1.323 

1.324 

1.48 

. 1.408 

I .848 

1.842 

1 .81 1 
1 .Dl 1 
1,854 

2.269 

i,aw 

OL 

' SL 



, "  '.. 

"I , .  . , 
SPE- CONTRACT B. 

' I 198KVSERVICE 

P1 
'~ Pa , 

P2.5 " 

P4 . 
46 Kv SERVICE 

. . C4PAC"YCKARCE 

' P J  

I .  . .. p). 

. * P2.6 
. P o  

PB 
' P4 

SPECIAL CONTEAiX C 
PI 
Pa 
P8 
e4 

SPECIAL C O V C T  D 
PrruHPOwEB 

' ON-PEAXDEWND . 9AOULD.PEhPDEM. 
Orn-PXAK DFal.4ND 
RiTBm.cY. 

S P E W  COMIRACI' E 
SEC 
O N - P W  
OFF-PEAK 
BBOUmERPEAK , 

mu 
ON-PEM 
OFF-PEAK 

. .  SHOULDER PEAK 

1.329 1.811 
1.852 

1323 
1.329 
1.3B. 
1.3B 
1.m 

1.323 
1.923 
1.323 
1.39 
1.323 

1.943 

1.343 
1.343' 

. 1.349 

1.543 . 

1.383 
1.621 

16,208 
1 I J 1 6  

1.3410 

1.3230 

1,987 ~ 

1.685 
1.740 

2.001 
1,683 
1.695 

4.344 
1.344 
1.382 

0.846 

1.837 
0.868 
0.381 
0.121 

2.120 
0,212 

FLOODWALL ENECFactor for IWwaJl scmunfs Is the energy compnnent 01 
the appropriate oeneral service tarlff for which the cusbmet 
wolrfd quallly, , .  

. .  



E V X T  C’ 

Appalochlan Pwrer Compony 
WEUG Proposal lo 

Dlrlrlbuts ENEC Overrecovery 
Caw NO. 05-1 278.E.PC.PW42T 

W E 0 0  
Snttlsmont 

Tartff Voltaee (total bank balanceL 
RS 27,898,611 

SWS 289,84& 

SQS ’ 1,222,091 

ss I 9.32. 8 0 3 , ~ ~  . ss . Pd. 48,260 
95 A h F l e k l  I 10,883 

860,762 

MGS 8eC . 3,88179. 
364,350 
2 i m a .  

MQS Pd. 
MQS Subtr. 
Mi38 Troll& 
MGS A b .  FIrrld 6,011 

3,644,173 

GBWFTOD Seepeak 35,080 

. GS-LMTOD Pfi-pealC ’ . 22,883 
. ’ . G B l M i O D  Sewff ‘ 19,089 

8,443 

LGS sea . .’ 3,236,646 

88.088 ’ 

.’ GS4MTOD Pri.Olf’ 

LGS Pd. 4e9,oss 

LG8 Trena 
. LQS Subtr. 12,999 

3,742,809 

LCP See, 
LCP , PII. 
LCP Sublr. 

. .  . LCP Trena. 

. .  , 

I .  

SPECIAL A 
SPECIAL B 
SPECIAL C 
SPECIAL 0 
SPECIAL E 
SPECIAL F 
SPECIAL 0 
SPECIAL H 
SPECIAL I 

OL 
GL 

TOTAL . 

2603008. 
1,407,628 
2,411,04a 

723,~ao 
4,792,871 

201,681 
2,282928 
2,043,628 

S,768,QD7 
i,2s!.re1 

. 437,185 
4,244 

418,383 
’ 8,988 

78,887 
1317,003 

652,482 

137,006 
7e.083 

61,207,Q8l 

WVEUG ‘ 

Suttiemant 
jist year I ISnt  feedback) 

8,289,837 

88,948 

407,344 

267,835 I 
16,422 
3,861 

l,a&4,080 
121.443 

7.21 8 

2,004 
1,214324 

I I , ~  ’ 
6,363 

” 7,659 .. 
2,814 

zwes  

2ae,w 

i,w8,84a , 

164.359 
4,333 

1,247,694 

t b 3 3 e  
409,208 

. 803,885 
241,330 

i,697,6R 

at.s30 . .  
784.074 
681,176 
417,054 

1,818,838 

i i n a  
1.416 

139,481 
’ 3,332 

. 26,328 
405,888 

184,184 

46,689 
zcw4 

17,089,327 



E IT D 

Exhiblt 

Appalachian Power Company and Wheeling Power Company 
Case No. 05-1278-E-PC-PW-42T 
Revenue Requirement Calculation for SettIement 

Settlement 

.. Welghted Cost of Capital I 7.601 % 
Return on Equlty . 10.60% 

. .  . Rate Base ll657,5p1,508 . .  

Return on Rate Base 125,996,588 

Federal Taxes 31,490,147 
State Taxes 11,989,676 
Operation & Malntenance kpense 727,297,676 

. Depreciation Expense 79,833,681 . .  
Taxes Other Than income 53;803,432 
Total Expenses . 904,403,691 

Revenue Requirement '1,030,400,177 

Going Level Revenues '1,048,473,441 . "  
. .  Subtotal ' (18,073,264) 

Additional Uncollectibles '(65,064) 
' Additonal B&O (291,702) 

Revenue Increasef(Dec,rease) " .(18,430;030) " , , ' 

I "  



EXHIBIT E 

" RS $2,422,695 

SPECIAL A 
. .SPEClALB. 

: : SPECIAL C 
' SPECIAL D 

SPECIAL E 
" SPECIALF 

SPECIAL 0 
SPECIALH . ' 

SPECIAL I 

($8,117) 
, ($203,009) 
' ($8,l05) 

($392,810) 
$84 

(WW7) 
($608,487) 

($1,125,428) 
($431,248) 

.OL ' .($560,767) 
SL . ' " ($204,858) 

" TOTAL. . ($18,430,000) 

. ,  

Appalachian Power Company 
. Revenue Change8 by Tariff Class 
. Case No. 05-1278-E-PC.PW42l" 

ENEC " Construction Net Revenue ENEC Bank Net 
bcreasg iiuaEiQ Channe Amortfiatlon rn' 

$18,735,070 $9,321 ,I 30. $30,478,907 ($9,299,837) $21,17~,070 

$284,837 

. $704,042 

$1,068,225 

$4,649,496 

$4,840,688 

$6,185,894 

$7,813,388 

$136,538" 
$586,431 

$0,738 
$594,700 
.$11,829~ 

$1 07,780 
$1,205,428 
$8,121,578 

$742,623 

. $141,670 

8 $328,684 

$61 3,713 

$Z,168,M0 

$1,921 ,I 20 

$2,461,890. 

$2,655,841 

' $24,304 
$1 80,164 

$256 
$138,778 

$4,482 
$35,766 

$354,502 
$2,705,228 . 

$242,311 , 

" *  

. $222,218 $0 
" $87,575 $0 

I $50,011,083 ' $23,209,889 

' $377,015 ' ($Ea,&) 

$8081203 . ~. ($407,344) 

$1,379,005 * ($285,917) , 

$2,049,407 ($1,243,420) 
* "  

$2,920,886 ($1 , .  ,247,634) 

$4,286,833 ($1 ,597,557) 

$6,442,022 ($1,919,636) 
" I  

$152,725 ~ 

, $583,586 

' $341,668 
$16,605 
$102,998 

$1,051,463 
$9,701,378 
$553,685 

$0' 
($338,649) 

' ($117,283) 

$60,7BO,g82 

($1,110) 

$0 
($1 46,752) 

($1,416) 
($139,481) 

($33,332)' 
($28,329) 

($405,668) 
$0 

($1 84,164) 

($45,669) 
' ($25,304) 

($17,089,327) 

$287,086. ' 

$401,860 . 

" $1,082,988 

$805,987 

$1,073,362 

$2,688,378 

' $4,522,980 

I $1 52,725 
$437,854 

($2,525) ' 
$202,207 

$1 3,l 73 
$76,669 

$9,701,376 
$369,521 

$645,788 ' 

. . ($384,218) 
($1 42,647) 

I' $43,721,655 



EXHIBIT F 

Appalachlan Power Company 
Depredation Rates 

Case No. 05-1278-E-PC-PW42T 

Current , New 

Exhiblt No 

Steam Productlon 
'Mountaineer 
Amos 

' Kanawha River 
Sporn 

' . ClinchRhrer 
1 r GtynLyn6 

. I Glyn Lyn 6 

, .  

, *  

. *  

Hvdro Productioq . ' 
Claytor. 
Byllesby . 

_ I  Buck 
' " Nia'gara 

, ' Ruesens 
LeesvilIe . 
London 

" ' Marmet 
' Wnfield 

Srnlth Mountaln 

Rates 

2.64% 
2.79% 
3.88% 

" 4.88% 
3.48%. 
0.92% 
3.71% 

2.73% ' 
2.90% 
3'2 1 % 
2.31% 
1.69% 
2.51% 
I .65% 
1.85% 
1.65% 

1 " 3.39% 

. .  

. Oth'er Productlon 
' Central Maintenance 

Central Machine 
' Little Broad Run 

Transmlsslon Plant 

Dlstrlbuflon Plant 

genera[ Plarif 

Rates 

I .93% 
2,90% 
1.19% 
1.53% 
3.00% 
4.99% 
4.00% 

1.17% 
2.89% 
2.85% 
2.41% 
1.64% 
1.21%+ 
1.85% 
1.91%' 
I .78% 
I .29% 

. .  

4.02% 2.07% 
4.02% 2,10% . 
4.02% 1.76% 

2.21% 

3.20% 

3.,l4% 

1,63% 

.' 3.37% 

1.80% ' , ' 



MAXIMUM MONTHLY ' 

MONTHLY LMIE PRICE SURCHARGE (3) 

$22OO/tonne or less 
($0.998Ab or lesu) Zero 

$2300/tonne 
($1.043/lb) 1.87 mills/kWh 
$2400/tonne 

$2500/tanne 
($1 .134/lb) 5.56 millskWh 

$26OO/tonne 
($1.179/lb] 7.43 mills/kWh 

$27Oo/tonna 
($1.22S/lb) 9.30 miltskWh 

$2800/tonnc 
($1.270flb) 1 1.16 millskWh 

$2900/tonne 
($1.3 15/lb) 12.99 millsLkWh 

$3000/tonne 
($1.36X/ib) 14-86 dUdkWh 

($l,O89flb) 3.73 mi~s/kwh 

i 

(1) The Maximum Monthly Surcharge shall remain in effect for the fill term of this 
agreement, udess modified by Century Alwminun and approved by the PSC of 
West Virginia. 

' (2) The LME PRICE shall be defined as the daily cash settlement for high grade 
aluminum, as quoted on the London Metal Exchange (as published by Reuters). 
The monthly LMEi Price shall be the simple average of the daily prices. . 

(3) For LME prices not shown, the Maximum Monthly Surcharge may be 
. ' interpolated between the points. 

1538408.1 



PUBL,ICLY=OWMED, SEWER AND WATER UTILITIES 
SUPPORTING INTERVENTION OF SOUTH PUTNAM PSD 

AND HUNTINGTON SANITAeY BOARD 

EXPERT WITNESS AND ATTORNEY FEES 
THROUGH CONTRIBUTIONS UNDERWRITING 

Bluewell Public Service District 

(I Chelyan Public Service Dlstrlct 

* . Culloden Publlc Service District 

" .:. 
. .  . "  

. .  
. "  . ,  

. .  , .  

Fayefteviile, 'Town of , "  . ~" 

. .  
. " : 

Hodgesvllle Public Sewice Districtl . ' 

' ", "l'qnnerton Public'Seiyice .. . District 
" .  * "  

. .  

" "  

. Hurricane Water & Sanitary Board ' I . " .  
8 .  

. .  Lavalette Pudlic Service District 

' 

' ' ' .Logan County Publlc Service Distrlct . 
" .  

Oakvale Road Public Servlcp District 

Pea Ridge Public ServIce District 

West Hamlin, Town of 

" .  , .  



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the iMatter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES 1 

KENTUCW INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reauest STAFF-4 
Refer to pages 23-24 of the Fayne Testimony concerning a “statewide solution” to address the 
issue of the price of electricity for the Sebree and Hawesville smelters. 
a. Describe the extent to which KIUC believes solutions of this type referenced by Mr. 

Fayne, i.e. a statewide economic development fund, tax credits, redistribution of the 
smelter load among multiple utilities, etc., will require legislative involvement. 
Describe the extent to which KIUC believes solutions of this type reference by Mr. Fayne 
are within the authority of the Commission. 

b. 

RESPONSE 

a. Although it is not possible to determine what legal authority will be required to 
implement a statewide solution since that solution has not yet been determined, KIUC 
believes that it is likely that such a solution will require legislative involvement. 

b. KIUC believes that this Commission can be an active participant in and advocate for the 
development of a statewide solution, but that the Commission would not be able to 
unilaterally develop and implement such a solution. 

Witness: Henry W Fayne 

i )  



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC 1 
CORPORATION FOR A GENERAL ) CASE NO. 201 1-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDIJSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COIVIMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,201 1 
PSC CASE NO. 2011-00036 

Reauest STAFF-5 
Provide a schedule that shows the annual production capacity of the Sebree smelter in both metric 
tons and pounds, and show the total annual revenues that would be generated fiom selling the 
annual capacity at each of the following prices per metric tonne of aluminum: $1300; $1800; 
$2300; $2800; and $3000. Include all workpapers that support the calculations. 

RESPONSE 

Please see Exhibit Staff4 on enclosed CD. 

Witness: Henry W Fayne 



Response STAFF-5 

COMMONWEALTH OF KENTUCKY 
CASE NO. 2011-00036 

SEBREE SMELTER 

Production 

(Metric Tonnes) Pounds 

1300 

1800 

2300 

2800 

3000 

196,000 

196,000 

196,000 

196,000 

196,000 

Revenues 

($ milions) column 
1 x column 2 

43 1,200,000 

431,200,000 

431,200,000 

43 1,200,000 

431,200,000 

255 

353 

451 

549 

588 

*LME Prices determined by Commission Staff 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 201 1-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reaues t STAFF-6 
Provide a schedule that shows the annual production capacity of the Hawesville smelter in both 
metric tons and pounds, and show the total- annual revenues that would be generated fiom selling 
the annual capacity at each of the following prices per metric tonne of aluminum: $1300; $1800; 
$2300; $2800; and $3000. Include all workpapers that support the calculations. 

RESPONSE 

Please see Exhibit Staff-6 on enclosed CD. 

Witness: Henry W Fayne 



Response STAFF-6 

COMMONWEALTH OF KENTUCKY 
CASE NO. 2011-00036 

HAWESVILLE SMELTER 

LME Price* Production Revenues 

($/tonne) (Metric Tonnes) Pounds 
($ milions) column 

1 x column 2 

1300 244,000 536,800,000 317 

1800 244,000 536,800,000 439 

2300 244,000 536,800,000 561 

2800 244,000 536,800,000 683 

3000 244,000 536,800,000 732 

*LME Prices determined by Commission Staff 
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COMILIONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,201 1 
PSC CASE NO. 2011-00036 

Reauest STAFF 7: 
Testimony of Paul A. Coomes at page 3. The table on that page, at line 9, lists Refer to the Direct 
“Corporate income and license taxes, State of Kentucky $350,000. 
a. Was this amount provided to Dr. Coomes by the smelters or was it estimated by Dr. 

Coomes? If it was estimated, provide a detailed explanation of how the amount was 
determined and include all work papers that support the estimate. 
Describe in detail the specific type of license taxes paid by each of the smelters to the State 
of Kentucky. 

b. 

RESPONSE: 

The corporate income and license taxes paid to Kentucky state government were provided by the 
aluminum companies. RioTinto reported $350,000 in payments for 2010, and Century did not 
report any corporate income tax payments. 

Witness: Paul Coomes 



COiVIMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL IJTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Request STAFF-8 
Refer to page 5 of the Direct Testimony of Dr. Matthew J. Morey (“Morey Testimony”). Dr. 
Morey states that the sale of energy to the smelters over the three years 201 1-2013 will contribute 
an average net margin of approximately $83 million per year more than can be obtained through 
Big Rivers’ sale of energy to the wholesale market. Explain whether Dr. Morey believes that the 
smelters could achieve savings of this magnitude by purchasing energy directly from the 
wholesale market. 

RESPONSE 

I do not know what the Smelters could save by purchasing energy directly from the wholesale 
market. I have not conducted an analysis of that question. The fact that the wholesale market 
price in 2010 and the projected wholesale market price for the period 2011 - 2013 is below the 
effective price per kWh that the Smelters may pay during that same period under the rates 
proposed by BREC in this rate case, if such rates are approved by the Commission, suggests that 
they would be able to achieve some level of savings. But the price the Smelters would pay to 
purchase power from the wholesale market for firm service would entail several factors that will 
influence the ultimate price. I do not know what influence those factors would have on the price 
per kWh that the Smelters would pay. 

Witness: Mathew J. Morey 



I : I, 

COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 201 1-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQIJEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reuuest STAFF-9 
Refer to the Morey Testimony at page 6, line 11. Dr. Morey states that Big Rivers would only be 
able to sell an average of about 4,200 GWh per year in the wholesale market and, fbrther, that Big 
Rivers’ generating units are fi-equently “out of the market.” Provide all supporting documentation 
and the calculations performed to support this claim and explain the meaning of the phrase “out 
of the market” as used in the testimony. 

RESPONSE 

Please see KIUC Response to BREC 35, and the spreadsheet labeled Margin Analvsis.xls on the 
CD accompanying this response for all supporting documentation and calculations performed to 
support this claim. The frequencies with which BREC generation units are in and out of the 
market are reported in the range C8774:L8778 on each of the three annual results pages (sheet 
tabs 2011, 2012 and 2013) of Margin Analvsis.xls. (See CONFIDENTIAL CD Response to 
BREC-35 filed under seal). 

The phrase “aut of the market” means that the incremental (or marginal) cost of the generation at 
the busbar connection to the grid is above the locational marginal price (Le., the market price) at 
the commercial node or interface/interconnectian. 

Witness: Mathew J. Morey 

! 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COR.lR/IISSION 

i 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Resuest STAFF-10. 
Refer to the Morey Testimony at page 15, lines 1-9. Dr. Morey discusses why he did not extend 
his analysis beyond 2014. With new federal environmental requirements going into effect in 2014 
and 2015 and their potential impact on the cost of electricity, explain whether the impact of these 
changes should be considered and what that impact might be to Big Rivers’ opportunities in the 
wholesale market. 

RESPONSE 

For the purposes of my analysis, new federal environmental requirements going into effect 
beyond 2014 do not need to be considered. The purpose of my analysis was to demonstrate that 
margin contribution of the Smelters to BREC revenue recovery is significant, and loss of the 
Smelter load would create financial difficulty for BREC over the course of several years. 

The environmental requirements going into effect in 2014 and 2015 may have a broadly felt 
impact on the cost of electricity within the MISO market and elsewhere around the country. With 
those requirements imposed on BREC as well as many other utilities with coal-fired generation 
technologies, the cost of producing electricity fiom coal may rise, and along with it the price of 
electricity in the MISO wholesale market during hours when such units set the market price. An 
analysis of whether BREC would be made relatively better off or worse off under these 
environmental requirements v i s -h i s  the sale of its surplus energy in the wholesale market would 
depend on a host of assumptions. The loss of Smelter load under these circumstances would still 
require BREC to be selling substantially more power in the wholesale market than it currently 
sells at prices at or above the rates it would be receiving from the Smelters. 

Witness: Mathew J. Morey 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

201 1 

7,300,000 

$38 

Cost $277,400,000 

Prices ($/MWh) . 
Smelter Market 3 (1 x 2) 

In the Matter of: 

2012 2013 Total 

7,300,000 7,300,000 

$4 I $42 
- 

$299,300,000 $306,600,000 $883,300,000 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reauest STAFF-1 1 
Refer to the Morey Testimony, Exhibit MJM-3, which shows that during the period 201 1-2013, 
the smelters will pay Big Rivers a total of $1,115,513,000. Based on Dr. Morey’s analysis of 
prices in the wholesale energy market, how much would the smelters pay over this same time 
period if their energy purchases were from the wholesale market rather than from Big Rivers? 

RESPONSE 

The question asks me to conduct an analysis of Smelter purchases in the wholesale market but 
does not specify whether I am to consider the day-ahead spot market, the real-time spot market or 
the bilateral market. Prices in the day-ahead spot and real-time spot markets vary by the hour. 
The question asks me to perform an original analysis to provide a response, which I am not in a 
position to conduct. With regard to an analysis of Smelter purchases of firm power through the 
bilateral market, I am not in possession of data on bilateral energy market prices. Based strictly 
on the information contained in Exhibit MJM-3, an estimate of the amount that the Smelters 
would pay for 7,300 GWh of energy in each of the three years of the study period (201 1-2013) 
can be obtained by multiplying the 7,300 GWh by the corresponding Average Market Prices 
($/MWh) for each year. The result of this computation for each year of the study period is 
presented in the table below. 

Witness: Mathew J. Morey 
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COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COM~IISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMRIISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Request STAFF-12 
Refer to the Morey Testimony. State any impact the Vectren transmission line approved by the 
Kentucky State Board on Generating and Transmission Siting in Case No. 2010-00223’would 
have on Big Rivers’ position in the wholesale market and whether that impact was taken into 
Consideration in Dr. Morey’s analysis. 

RESPONSE 

I have not studied the impact of the Vectren transmission line on energy flows from BREC’s 
generation units to either its loads or the MISO market in general. Therefore, I cannot state what 
the impact of the Vectren transmission line will have on Big Rivers’ position in the wholesale 
market. 

I have not taken the Vectren transmission line into consideration in my analysis. My analysis 
assumes that there are no constraints on transmission that would restrict the sale of energy from 
BREC’s generation units to the MIS0 wholesale market. Consequently, my analysis overstates 
the revenues that BREC would receive from off-system sales to the wholesale market. 

Witness: Mathew J. Morey 

’ Case No. 2010,-00223, Application of Southern Indiana Gas and Electric Co. D/B/A Vectren Energy Delivery of 
Indiana, Inc. for a Certificate to Construct an Electric Tmnsmisosn Line from it’s A.B. Brown Plant to the Big Rivers 
Reid EHV Station (Ky. PSC Dec. 21,2010). 



COhIMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMNlISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMiVIISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Request STAFF-13 
Refer to page 11 of the Direct Testimony of Charles W. King and Schedule 1 of Exhibit (CWK- 
1). Both the testimony and exhibit indicate that Mr. King’s determination of KIUC’s 
recommended deprecation rates pertains only to Big Rivers’ production plan. However, there is 
no discussion of why his analysis was limited to production plant. Clarify whether the lack of 
discussion of deprecation on transmission or general plant should be interpreted to mean that 
KIUC takes no exception to Big Rivers’ praposed deprecation rates for transmission and general 
plant. 

RESPONSE : 

Mr. K.ing was not retained to address the non-production accounts. 

Witness: Charles W, King 



COIVIMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COIVIMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC 1 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Request STAFF-14 
Refer to pages 10-1 1 of the Direct Testimony and Exhibits of Lane Kollen (“Kollen 
Testimony”), specifically, the discussion of Big Rivers’ proposal for the current recovery of 
interest of Construction Work in Progress (“CWIP”). 

a. Explain whether Mr. Kollen is aware that the current recovery of interest on CWlP has 
been authorized by the Commission for East Kentucky Power Cooperative, Inc. 
(“EKPC”) and, for L.ouisville Gas and Electric Company and Kentucky Utilities 
Company, the Commission has authorized a current return on CWlP in lieu of accruing 
an Allowance for Funds Used During Construction (“AFUDC”). 

b. Mr. Kollen offers three reasons for opposing Big Rivers’ proposal. Explain whether Mr. 
Kollen agrees that: 
(1) Current recovery of, or expensing, interest on CWlP results in the final installed cost 

of a construction project being lower than if recovery were deferred through the 
capitalizing of interest on CWIP. 

(2) Not capitalizing interest on CWIP, or not accruing AFUDC, results in a lower 
revenue requirement associated with a given construction project, or item of utility 
plant, over the life of the item of utility plant. 

RESPONSE: 

a. Y e s .  However, the circumstances with Big Rivers are different than with those other 
utilities because of the terms of the Smelter contracts and the fact that the Big Rivers 
revenue requirement is set based on the contract TIER as defined in those contracts and 
that deficiencies in the contract TIER can be recovered from the Smelters, subject to 
certain conditions. The contract TIER reflects a reduction in interest expense for 
AFUDC. If there is no AFUDC, then the interest expense is greater and the contract 
TIER revenue requirement is greater. If the Smelter TIER Adjustment Charge already is 
at the maximum, then Big Rivers has no ability to recover the interest expense that would 
have been capitalized and recovered in the future; the ability to recover this interest 
expense is lost forever. Consequently, the Company’s proposal exerts greater financial 
pressure on the utility. This is not a good idea. 

b.( 1)  Y e s .  However, the lower installed cost is illusory because that single measure ignores the 
fact that the carrying costs actually were incurred and were recovered from ratepayers, 
albeit prematurely. The carrying cost during construction is properly considered a capital 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the iMatter of: 

b 

APPLICATION OF BIG RIVERS ELECTRIC 1 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF'S INITIAL INFOFtRlATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

cost and is no different than the cost of materials and labor. Another problem with 
providing current recovery of carrying costs during construction is that it violates the 
matching principle. It requires the payment of a portion of the capital cost before the 
assets are placed in service instead of over the service lives of those assets when they 
provide service. 

.(2) No. Conceptually, on a net present value basis, the revenue requirement is the same, 
although, as a practical matter, there may be some difference because the base 
ratemaking process does not provide real-time recovery. The question assumes that the 
revenue requirement does not start until the assets are placed in service. This is not 
correct because the revenue requirement for the test year starts when the interest on the 
construction amounts is included in rates, not when the interest on the completed cost 
amounts is included. 

Witness: Lane Kollen 

I 

'i . 
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ADJIJSTMENT IN M T E S  1 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMRIISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reauest STAFF-I5 
Refer to pages 14-16 
proposed adjustment 

of the Kollen Testimony, which address the inflation portion of  Big Rivers’ 
to non-outage related maintenance expense. Mr. Kollen’s recommendation 

allows for the recognition af the 201 1 inflation calculated by Big Rivers. Qn page 16, beginning 
on line 3, Mr. Kollen states, “At most, such an adjustment should be limited to the year 
immediately following the test year ...” On the same page, on line 9, Mr. Kollen states that Big 
Rivers’ “‘[eJstimate of inflation during 2012-2014 is not known and measurable ....” Explain how 
Mr. Kollen determined that Big Rivers’ 2011 estimate o f  inflation was known and measurable 
and why it should be reflected in the adjustment to non-outage related maintenance expense. 

RESPONSE: 

Mr. Kollen agrees that 201 1 also is not known and measurable, but conceded the 201 1 inflation in 
the context of his other recommendations and his assessment of the overall result of the revenue 
requirement recommended by KIUC. Mr. Kollen recognizes that there is a balance between rigid 
adherence to the cost structure in the historical test year and the need to provide revenue 
sufficient to cover the present and ongoing cost structure of the utility. 

Witness: Lane Kollen 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

I In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES 1 

KENTUCKY INDUSTRIAL UTILITY CIJSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQIJEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reaue s t  STAFF-1 6 
Refer to pages 17-19 of the Kollen Testimony regarding Big Rivers’ proposal to include 
depreciation on CWlP in its pro forma depreciation expense and his recommendation to exclude 
depreciation on post test-year plant retirements from the pro forma depreciation expense. Refer 
also to pages 20-21 of the Kollen Testimony where he discusses KlUC’s proposed adjustment to 
Big Rivers’ depreciation expense. 

a. Given the nature of Big Rivers’ proposal, explain why Mr. Kollen chose to link 
depreciation on retirements with depreciation on CWIP rather than recommend that the 
proposal to include depreciation on CWIP be rejected. 

b. Provide the calculation of Big Rivers’ pro forma depreciation expense based on KIUC’s 
proposed depreciation rates being applied to Big Rivers’ test year-end plant in service 
without including the year-end CWlP balance. 

RESPONSE: 

a. The nature of the adjustment to include depreciation on CWIP is more appropriately 
considered as a post test year adjustment to plant in service for CWIP that was completed 
within six months after the end of the historic test year. Mr. Kollen recognizes that there 
was some growth in plant in service due to additions in excess of plant retirements in the 
six months after the end of the historic test year. This net increase in gross plant 
necessarily causes an increase in depreciation expense and thus, in the utility’s cost 
structure. In the case of a cooperative, whose rates are set on the basis of TIER, the 
interest on the CWIP, to the extent not offset by AFUDC, is recovered; it matters not that 
the CWIP is not plant in service. However, the depreciation expense does not commence 
until the CWIP is completed and transferred to plant in service. Similar to Mr. Kollen’s 
rationale in support of the 201 1 inflation increase on maintenance expense, Mr. Kollen 
considered this issue in the context of his other recommendations and the overall result, 
The objective is to ensure that Big Rivers recovers sufficient revenues for its cost 
structure to the extent that the costs are just and reasonable. 

b. Please refer to the file on the enclosed CD labeled “Depr wo CWP.” 

Witness: Lane Kollen 
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In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
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ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COiVIM ISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reauest STAFF-17 
Refer to pages 19-20 of the Kollen Testimony regarding his recommended reduction to Big 

Rivers’ Transmission of Electricity by Others Expense and to Exhibit LK-11. 
a. The testimony states that, since Big Rivers has proposed post-test year adjustments that 

increase its revenue requirement, the Commission should consider Mr. Kollen’s proposed 
post-test year adjustment because it decreases Big Rivers’ revenue requirement. Explain 
whether there are other reasons which support the Commission’s consideration of this 
adjustment. 

b. The exhibit, a response to a KnJC data request, indicates that in addition to costs incurred 
for transmission service provided in the test year by the Tennessee Valley Authority 
(“TVA”), Big Rivers also incurred costs for transmission service provided by the 
Midwest ISO. However, the budgeted amount upon which Mr. Kollen bases his proposed 
adjustment reflects only TVA transmission service. Explain whether or not Mr. Kollen 
has made an independent determination that Big Rivers will not incur costs in the hture 
for transmission service provided by entities other than TVA. 

RESPONSE: 

a. Yes. The Company did not include this amount of expense in its 201 1 budget or multi- 
year financial forecast. 

b. No. Mr. Kollen relied on Big Rivers for this assumption. 

Witness: L,ane Kollen 



COMMONWEALTH OF KENTlJCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG IUVERS ELECTRIC 1 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reauest STAFF-18 
Refer to pages 30-33 of the Kollen Testimony which cover KIUC’s proposal that Big Rivers be 
required to retire patronage capital on an annual basis equal to 25 percent of its prior year‘s 
margin. Explain, specifically, how 25 percent was chosen as compared to some other percentage. 

RESPONSE: 

Mr. Kollen chose the 25% because that is the maximum distribution that Big Rivers may make 
pursuant to its borrowing covenants with CoBank. It is Mr. Kollen’s informed judgment that a 
25% patronage capital distribution would be appropriate in light of its very strong equity capital 
percentage when compared to other G&T cooperatives. By way of comparison, NRECA uses a 
50% factor. Big Rivers must carehlly balance its financial health, its cost structure, and the rates 
necessary to recover its costs. The margin each year represents the amounts that the utility 
charged its member-owners in excess of its actual costs. These amounts belong to the member- 
owners, but also represent a source of capital for the utility. Recoveries from ratepayers in excess 
of the utility’s costs are reported as margins on the utility’s income statement and allow the utility 
to meet its required financial metrics, including MFIR and DSC. The margins, which were 
recognized through the utility’s income statement, add to the utility’s patronage capital. Unlike 
the margins, the retirements are not recognized through the utility’s income statement. Thus, 
rates in excess of costs contribute to the utility’s financial health and enable it to meet its required 
financial metrics, but retirements of patronage capital can be used to mitigate the effect of rates in 
excess of costs without harming the utility’s financial health. 

Witness: Lane Kollen 
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Reauest STAFF-19 
Refer to the Direct Testimony of Stephen J. Baron (“Baron Testimony”) at page 14. Mr. Baron 
recommends using a 6 Coincident Peak (“CP”) demand methodology to allocate production 
demand related costs, such as that used by Mr. Seelye for EKPC in Case No. 2008-00409.2 

Explain why the 6 CP methodology is not less appropriate for Big Rivers than for EKPC 
given the share of Big Rivers’ total load for which the smelters are responsible and the 
relative uniformity of the average demand of the smelters. 

b. Provide a side-by-side comparison of the resultant wholesale rates for each Big Rivers 
rate class under the 6 CP and 12 CP methodologies, absent any other adjustments. 

a. 

RESPONSE: 

a. The relevant issue to consider in evaluating the “cost causative” factors associated with 
production demand (fixed generating plant revenue requirements and purchased power 
capacity costs) is the influence of customer loads at the time of the system peaks used by 
Big Rivers to determine the need for capacity. Based on Big Rivers IRP, the summer 
peak demand and, to a lesser extent, winter peak demands determine the need for 
capacity. Because of the near constant load of the Smelters (assumed 98% load factor), 
coupled with the fact that the Smelters comprise 70% of the total system load, Big 
Rivers’ monthly peaks are relatively flat during the year. However, this does not change 
the fact that peak loads during the summer and winter months drive the need for capacity 
on the system. It does not matter, in this evaluation, whether the July, August or 
December peaks are only 200 MW greater than off-peak months such as April or 
October. What does matter is whether an increase in peak load during the summer or 
winter months (corresponding to the 6 CP used in the KITJC analysis) impacts the need 
for capacity on the system - the answer is that it does, while increases in the off-peak 
months do not cause a need for capacity (unless such an increase causes the off-peak 
months to become the peak month). Consider a system that is comprised of two customer 
classes. The first, class A, has a 100% load factor load of 90 MW. Class B has 10 MW 
of load only during the three summer month and three winter months, 0 MW of load in 
the other months. The Figure 1 below shows a plot of the monthly peaks. 

Case No. 2008-00409, General Adjustment of Electric Rates of East Kentucky Power Cooperative, Inc. (Ky. PSC 
Mar. 3 1,2009). 
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Figure 1 
Monthly System Peak 
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Looking at this chart, the 12 monthly peaks are almost identical - yet it is the system 
peak load that occurs during the summer and winter months that determines the need for 
and investment in capacity on the system. This would indicate that a rational allocation 
method for this utility would be the class contribution to the three summer and three 
winter peaks (6 CP). In the same manner, on the Big Rivers system, class contributions 
to the three summer and three winter peaks is a reasonable measure of cost responsibility, 
irrespective of the size of the high load factor Smelter load. 

b. See Table 1 below that shows a comparison of the revenue increases using the KIUC 
methodology without any KIUC revenue requirement adjustments, for each rate class 
under both the KIUC 6 CP and 12 CP cost of service studies. Because the KIUC class 
cost of service studies were developed with the full Smelter test year revenues (i.e., no 
pro-forma adjustment to move the Smelters to the mid-point of the TIER Adjustment), 
the overall Big Rivers’ requested revenue increase is reduced by $7,114,653 to an 
increase of $32,839,312. Also attached is the spreadsheet used to develop Table 1. 
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Line 
1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

Table1 
6 CP vs. 12 CP - Using KIUC Cost of Service Studies 

Total 
6 CP System Rurals 

Subsidy at Present Rates - (18,319,114) 
Big Rivers Requested Revenue Increase* 32,839,312 

18,319,114 18,319,114 
14,520,198 3,969,904 
18,319,114 18,319,114 
32,839,312 22,289,018 

Eliminate Subsidy to Rurals 
Spread of Increase Remainder 
Step 1 Increase - Rurals Subsidy 

Net Increase 

12 CP 

Subsidy a t  Present Rates 
Big Rivers Requested Revenue lncrea 

Eliminate Subsidy to Rurals 
Spread of Increase Remainder 
Step 1 Increase - Rurals Subsidy 

Net Increase 

Large 
Industrials Smelters 

(50,193) 18,369,307 

1,372,143 9,178,151 

1,372,143 9,178,151 

- (13,242,103) (552,120) 13,794,223 
* 32,839,312 

13,242,103 13,242,103 
19,597,209 5,357,988 1,851,915 12,387,307 
13,242,103 13,242,103 
32,839,312 18,600,090 1,851,915 12,387,307 _.._ _ -  

- * Reflects KIUC Cost of Service Study use of full Smelter revenues (l.e., no pro-forma TIER Adjustment) 

Witness: Stephen J. Baron 



l ine 

Big Rivers Electric Corporation 
Analysis of Rate Increase Scenario 
6 CP Cast of Service using Seelye model with TIER Adjustment a t  $1.95 

1 Rate Base - 6 CP 

2 Net Utility Operating Margin 
3 Return on Rate Base 
4 Subsidy a t  Present Rates 

5 Adjusted Total Increase Required* 

Rate Base -12 CP 

Net Utility Operating Margin 
Return on Rate Base 
Subsidy a t  Present Rates 

Adjusted Total Increase Required* 

Total large 
System Rurals Industrials 

i,i70,341,502 $ 390,335,625 $ 

25,806,684 $ (9,711,995) $ 
2.21% -2.49% 

(18,319,114) 

1,170,341,502 $ 359,504,551 $ 

25,806,684 $ (5,314,827) $ 
2.21% -1.48% 

(13,242,103) 

96,406,419 $ 

2,075,623 $ 
2.15% 

(50,193) 

99,270,357 $ 

1,636,847 $ 
1.65% 

(552,120) 

Smelters 
683,599,459 

33,443,057 
4.89% 

18,369,307 

711,566,594 

29,484,664 
4.14% 

13,794,223 

* Big Rivers, as-filed with full test-year Smelter TIER Adjustment revenues 



Line 
1 
2 
3 
4 
5 
6 

1 
2 

3 
4 
5 
6 

Table1 
6 CB vs. 12 CB - Using KIUC Cost of Service Studies 

6 CP 
Subsidy a t  Present Rates 
Big Rivers Requested Revenue Increase* 
Eliminate Subsidy to Rurals 
Spread of increase Remainder 
Step 1 Increase .. Rurals Subsidy 

Net Increase 

12 CP 
Subsidy a t  Present Rates 
Big Rivers Requested Revenue Increase* 

Eliminate Subsidy to Rurals 
Spread of increase Remainder 
Step 1 Increase - Rurals Subsidy 

Net Increase 

Total Large 
System Rurals Industrials Smelters 

32,839,312 
18,319,114 18,3 19,114 
14,520,198 3,969,904 1,372,143 9,178,151 
- 18,319,114 - 18,3 19,114 

- (18,319,114) (50,193) 18,369,307 

- -- 
32,839,312 22,289,018 1,372,143 9,178,151 

- (13,242,103) (552,120) 13,794,223 
32,839,312 

13,242,103 13,242,103 
19,597,209 5,357,988 1,851,915 12,387,307 
13,242,103 13,242,103 - 
32,839,312 18,600,090 1,851,915 12,387,307 

- 

* Reflects KIUC Cost of Service Study use of full Smelter revenues (i.e., no pro-forma TIER Adjustment) 



928,887,170 7,297,080,000 

1 0.229425895 0.087014254 0.683559851 
- 2,449,147,804 - -  10,675,114,974 



Baron Exhibit-(SJB-6) 

Big Rivers Electric Corporation 

l ine 
.I 

2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 

13 
14 
15 

6 CP Cost of Service using Seelye model with TIER Adjustment a t  test year level of $1.95 

6 CP 
Rate Base - 6 CP 

Net Utility Operating Margin 
Return on Rate Base 
Subsidy a t  Present Rates 

KlUC Proposed Revenue Increase 
Eliminate Subsidy to Rurals 
Remainder of Increase to be Allocated 

Total Large 
System Rurals Industrials 

1,170,341,502 390,335,625 96,406,419 

25,806,684 (9,711,995) 2,075,623 
2.21% -2.49% 2.15% 

(18,3 19,114) (50,193) 

32,839,312 

i4,520,igx 
18,319,114 18,319,114 

Smelters 
683,599,459 

33,443,057 
4.89% 

18,369,307 

_-- -- 
Demand/Energy Base Revenue - Current Rates 118,930,921 88,490,963 30,439,958 
Weather Normalization Adjustment (421,610) 
BaseRateRevenue 322,119,734 
Revenue Allocator using Smelter/lndustrial Ratio 322,119,734 
Percent Allocator 100.00% 

(421,610) 
88,069,353 30,439,958 203,610,423 
88,069,353 30,439,958 203,610,423 ---1 27.34% 9.45% 63.21% 

Spread of Increase Remainder 14,520,198 3,969,904 1,372,143 9,178,151 
Step 1 Increase - Rurals Subsidy 18,3 19,114 18,319,114 
Net Increase (before Rural Reserve or Capital Credits) 32,839,312 22,289,018 1,372,143 9,178,151 
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PSC CASE NO. 2011-00036 
June 22,2011 

Re a ue st STAFF-20. 
Refer to the Baron Testimony at page 20. Starting at line 14, Mr. Baron states that the smelter 
rates will automatically increase on January 1, 2012 by $.30 per MWh, or approximately $2.2 
million, and that the $2.2 million “increase will flow directly to the Rural and Large Industrial 
customer classes.” Explain the reason for the automatic increase and how the increase will flow to 
the non-smelter classes. 

RESPONSE: 

The increase occurs on January 1, 2012 automatically pursuant to the provisions of Section 
4.1 l(a) of each Smelter Agreement (Surcharges). These amounts paid by the Smelters pursuant 
to Section 4.1 l(a) flow through as credits to Rural and Large Industrial customer classes pursuant 
to Big Rivers’ Rate “US” (Unwind Surcredit). 

Witness: Stephen J. Baron 
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Reaue st STAFF-2 1 
Refer to page 29 of the Baron Testimony, lines 3-1 9. KlUC recommends that the Rural 
Economic Reserve (‘‘RE,,’) be used annually to partially offset the rate increase proposed by 
KlUC in this case. 

a. Mr. Baron states that the Commission Order in Case No. 2007- 004553 “intended that the 
fund be used to mitigate the impact of future FAC and Environmental Surcharge 
increases.” Provide the citation of the Order wherein this intention was stated. 

b. Mr. Baron proposes to withdraw approximately $4.2 million annually from the RER fbnd 
to mitigate the Rural revenue increase proposed by KIUC, while stating that the 
Commission’s intent for the RER fund is to mitigate fiture FAC and Environmental 
Surcharges. With environmental compliance casts accelerating due to federal 
environmental requirements, explain why those concerns should not be even greater 
given KIUC’s interpretation of the Commission’s intent in Case No. 2007-00455. 

c. KlUC intends that this recommendation replace the method set out in Big River‘s current 
tariff for depletion of the RER or that the RER be depleted by both methods 
simultaneously (note that the tariff methad would not begin until the Economic 
Reserve is depleted). If KlUC intends that both methods be used, state whether Mr. Baron 
believes that customers will experience rate shock when the RER is depleted. 

d. Mr. Baron states that, if the Commission adopts the IUUC proposal, the fund would be 
fully utilized by late 2016 or early 2017. Provide the calculations supporting this 
projection. 

RESPONSE: 

a. The Commission order did not discuss the specific use of the RER b d .  Rather, the 
order states that the RER is specifically to be used to “credit the bills rendered to the 
Rural Customers over a period 24 months commencing upon the depletion of all funds in 
the Economic Reserve.” (order at Appendix A, paragraph 24). However, at page 11 of 
the Commission order, the Commission specifically states that the Economic Reserve 
account will be used “to offset future wholesale power cost increases for non-Smelter 
customers due to increases in fuel, environmental, and other costs. Since the RER 

Case No. 2007-00455, The Applications ofBig Rivers Electric Corporation for: (I) Approval of Wholesale Tariff 
Additions for Big Rivers Electric Corporation, (2) Approval of Transactions, (3) Approval to issue Evidences of 
Indebtedness, and (4) Approval of Amendments to Contracts; and of E.ON U.S., LLC, Western Kentucky Energy 
Corp., and L,G&E Energy Marketing, Inc. for Approval of Transactions (Ky. PSC Mar. 6,2009). 
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provides credits upon the depletion of the Economic Reserve account (which is to be used 
to offset fuel, environmental, and other cost increases), the RER would be expected to 
offset the same cost increases (fuel, environmental, and other cost increases). 

b. As discussed in response to Part (c) of this question, under the KIUC proposal the RER 
would be depleted about 12 months earlier than otherwise projected to occur by Big 
Rivers. KIUC believes that the current economic environment justifies the use of the 
RER beginning September 1, 201 1 rather than imposing the full rate increase on Rural 
customers. The ultimate objective of the RER is to benefit Rural customers by reducing 
the otherwise applicable Big Rivers charges. The KIUC proposal accomplishes this 
objective by reducing known Rural rate increases. 

C. KIUC’s proposal is that the RER would begin providing $4.2 million annually to off-set 
the Rural rate increase in this case, beginning on September 1, 2011. When the 
Economic Reserve fund is depleted, the RER would also begin to off-set FAC and 
environmental compliance costs. As shown in the analysis in response to Part (d) of this 
question, based on Big Rivers’ projections and adoption of the KIIJC proposal to utilize 
the RER to partially off-set the Rural rate increase, the RER fund would be depleted in 
early 2017 (March), rather than Big Rivers’ assumed depletion date in early 2018 (about 
12 months difference). Mr. Baron does not know whether consumers will experience rate 
shock upon the depletion of the RER, whether or not the KIUC proposal is adopted. All 
else being equal, Rural rates would be higher without the RER credits - the determination 
of rate shock would be a function of the percentage change in rates as a result of the 
depletion of the RER credits. 

d. See attached analysis on enclosed CD. 

Witness: Stephen J. Baron 



Big Rivers Rural Economic Reserve Fund Analysis 

Month 

Aug 
SeP 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 

APr 
May 
Jun 
Jul 

Aug 
SeP 
Oct 
N ov 
Dec 
Ja n 
Feb 
Mar 

APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 
Dec 
Ian 
Feb 
Mar 

APr 
May 
Jun 
Jul 

Aug 
SeP 
Oct 
Nov 
Dec 
Ian 
Feb 

Year 
2011 
2011 
2011 
201 1 
2011 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2015 
2015 

Beginning 
Balance 

63,115,080 
63,210,070 
63,308,376 
63,403,660 

63,600,765 
63,693,050 
63,791,844 
63,887,601 
63,986,700 
64,082,752 
64,182,157 
64,281,717 
64,378,217 
64,478,085 
64,574,883 
64,675,059 
64,772,954 
64,870,998 
64,969,190 
65,067,531 

65,2 64,659 
65,363,447 
65,462,384 
65,561,472 
65,660,709 
65,760,096 
65,859,634 
65,959,340 
66,059,198 
66,159,206 
66,259,366 
66,359,677 
66,460,141 
66,560,'756 
66,661,524 
66,762,444 
66,863,517 
66,9 64,744 
67,066,123 
66,176,905 

63,017~~77 

63,502,270 

65,166,020 

Interest 
Income 
98,003 
94,990 
98,306 
95,284 
98,610 
98,495 
92,285 
98,794 
95,757 
99,099 
96,052 
99,405 
99,560 
96,500 
99,868 
96,798 
100,176 
97,895 
98,044 
98,192 
98,341 
98,490 
98,639 
98,'788 
98,937 
99,087 
99,237 
99,387 
99,538 
99,706 
99,857 
100,008 
100,160 
100,311 
100,463 
100,615 
100,768 
100,920 
101,073 
101,226 
101,379 
110,503 
109,038 

Forecasted KIUC Ending 
Withdrawals Mitigation Balance 

63,115,080 
63,2 10,070 
63,308,376 
63,403,660 
63,502,270 
63,600,765 
63,693,050 
63,791,844 
63,887,601 

64,082,752 
64,182,157 
64,281,717 
64,378,217 
64,478,085 
64,574,883 
64,675,059 
64,772,954 
64,870,998 
64,969,190 
65,067,531 
65,166,020 
65,264,659 
65,363,447 
65,462,384 
65,561,472 
65,660,709 
65,760,096 
65,859,634 
65,959,340 
66,059,198 
66,159,206 
66,259,366 
66,359,677 
66,460,141 
66,5 60,756 
66,661,524 
66,762,444 
66,863,517 
66,9 64,744 
67,066,123 

999,721 66,176,905 
999,721 65,286,223 

63,986,700 

BREC Implied 
Interest Rate 

0.15050% 
0.15552% 
0.15051% 
0.15553% 
0.15510% 
0.14510% 
0.15511% 
0.15011% 
0.15511% 
0.15011% 
0.15512% 
0.15512% 
0.15012% 
0.15513% 
0.15013% 
0.15513% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 

0.1513'7% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 

a. 15137% 

a. 15139% 
0.15139% 
0.15139% 
0.15139% 
0.16477% 
0.16477% 

1of4 



Big Rivers Rural Economic Reserve Fund Analysis 

-- Month 
Mar 

APr 
May 
Jun 
Jul 
Aug 
SeP 
Qct 
Nov 
Dec 
Jan 
Feb 
Mar 
APr 
May 
Jun 
lul 
Aug 
SeP 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
APr 
May 
lun 
Jul 
Aug 
SeP 
Oct 
N ov 
Dec 
Jan 

Year 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2018 

Beginning 
Balance 
65,286,223 
64,394,073 
63,500,452 
62,605,360 
61,708,792 
60,810,748 
59,911,223 
59,010,217 
58,107,726 
57,203,748 
56,298,280 
54,204,900 
52,107,559 
50,006,249 
47,900,963 
45,791,694 
43,678,434 
41,561,175 
39,439,910 
37,314,632 
35,185,332 
33,052,003 
30,914,637 
28,784,680 
26,649,654 
24,509,548 
22,364,348 
20,2 14,044 
18,058,623 
15,898,072 
13,732,380 
11,561,533 
9,385,521 
7,204,331 
5,017,950 

Interest 
-_. Income 
107,571 
106,101 
104,628 
103,154 
101,676 
100,197 
98,714 
97,230 
95,743 
94,253 
106,525 
102,564 
98,595 
94,619 
90,636 
86,645 
82,646 
78,640 
74,626 
70,605 
66,576 
62,539 
73,568 
68,500 
63,419 
58,326 
53,221 
48,104 
42,975 
37,833 
32,679 
27,513 
22,335 
17,144 

* 

Forecasted KlUC Ending 
Balance Wit hd rawa Is Mitigation 

999,721 
999,721 
999,721 
999,721 
999,721 
999,721 
999,721 
999,721 
999,721 
999,721 

2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,199,905 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 
2,203,525 

64,394,073 
63,500,452 
62,605,360 
61,708,792 
60,810,748 
59,911,223 
59,O 10,2 17 
58,107,726 
57,203,748 
5 6,298,2 80 
54,204,900 
52, ,107,559 

47,900,963 
45,791,694 
43,678,434 
41,561,175 
39,439,910 
37,3 14,632 
35,185,332 
33,052,003 
30,9 14,637 
28,784,680 
26,649,654 
24,509,548 
22,364,348 
20,2 14,044 
18,058,623 
15,898,072 
13,732,380 
11,561,533 
9,385,521 
7,204,33 1 
5,017,950 

50,006,249 

BREC Implied 
Interest Rate 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.1892 1% 
0.18921% 
0.18921% 
0. I892 1% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 
0.23797% 

* Per Balance shown on Big Rivers Response to KlUC 1 - 64. 
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KlUC Rural Economic Reserve Fund Analysis 

Month 

Aug 
SeP 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
APr 
May 
Jim 
Jul 

Aug 
SeP 
Oct 
N ov 
Dec 
Jan 
Feb 
Mar 

APr 
May 
Jun 
Jul 

Aug 
SeP 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 

A% 
SeP 
Oct 
Nov 
Dec 
Jan 
Feb 

- Year 
2011 
2011 
2011 
2011 
2011 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2012 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2015 
20 15 

Beginning 
Balance 
63,017,0'77 
63,115,080 
62,856,278 
62,600,241 
62,340,668 
62,083,832 
61,826,335 
61,562,253 
61,303,950 
61,042,180 
60,783,073 
60,520,524 
60,260,611 
60,000,296 
59,736,577 
59,475,452 
59,210,948 
58,949,010 
58,684,446 
58,419,482 
58,154,117 
57,888,350 
57,622,180 
57,355,608 
57,088,632 
56,821,252 
56,553,468 
56,285,278 
5 6,O 16,682 
55,747,679 
55,478,285 
55,208,483 
54,938,272 
54,667,652 
54,396,622 
54,125,182 
53,853,332 
53,581,069 
53,308,395 
53,035,307 
52,761,806 
52,487,891 
51,220,861 

Interest Forecasted KlUC Ending 
Income Withdrawals Mitigation Balance 

98,003 
94,990 
97,756 
94,218 
96,957 
96,295 
89,710 
95,489 
92,022 
94,685 
9 1,243 
93,879 
93,477 
90,073 
92,668 
89,288 
91,855 
89,228 
88,828 
88,427 
88,025 
87,623 
87,220 
86,816 
86,412 
86,008 
85,602 
85,196 
84,790 
84,398 
83 , 990 
83,581 
83,172 
82,763 
82,352 
81,941 
81,530 
81,118 
80,705 
80,291 
79,877 
86,483 
84,396 

353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,'792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 

999,721 353,792 
999,721 353,792 

63,115,080 
62,856,278 
62,600,241 
62,340,668 
62,083,832 
61,826,335 
61,562,253 
61,303,950 
61,042,180 
60,783,073 
60,520,524 
60,260,6 11 
60,000,296 
59,73 6,s 77 
59,475,452 
59,210,948 
58,949,010 
58,684,446 
58,419,482 
58,154,117 
57,888,350 
57,622,180 
57,355,608 
5'7,088,632 
56,821,252 
56,553,468 
56,285,278 
56,016,682 
55,747,679 
55,478,285 
55,208,483 
54,938,272 
54,667,652 
54,396,622 
54,125,182 
53,853,332 
53,581,069 
53,308,395 
53,035,307 
52,761,806 
52,487,891 
51,220,861 
49,951,744 

BREC Implied 
Interest Rate 

0.15050% 
0.15552% 
0.15051% 
0.15553% 
0.15510% 
0.14510% 
0.155 11% 
0.15011% 
0.15511% 
0.15011% 
0.15512% 
0.15512% 
0.15012% 
0.15513% 
0.15013% 
0.15513% 
0.15 137% 
0.15137% 
0.15137% 
0.15137% 
0.15 13 7% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15137% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.15139% 
0.16477% 
0.16477% 
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KIUC Rural Economic Reserve Fund Analysis 

Month 
M a r  

APr 
May  
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 
Dec 
Jan 
Feb 
M a r  
APr 
May  
Jun 
Jul 

Aug 
SeP 
Oct 
Nov 
Dec 
Jan 

- Year 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2017 
2017 Feb 

M a r  2017 

Beginning 
Balance 
49,951,744 
48,680,535 
47,407,23 2 
46,13 1,831 
44,854,328 
43,574,720 
42,293,005 
41,009,177 
39,723,234 
38,435,172 
3 7,144,9 87 
34,661,574 
32,173,462 
29,680,642 
27,183,105 
24,680,843 
22,173,846 
19,662,105 
17,145,611 
14,624,357 
12,098,331 
9,567,526 
7,031,932 
4,491,349 
1,944,720 

Interest Forecasted KIUC Ending 
Income Withdrawals Mitigation Balance 

82,304 999,721 
80,210 999,721 
78,112 999,721 
76,010 999,721 
73,906 999,721 
71,797 999,721 
69,685 999,721 
67,570 999,721 
65,451 999,721 
63,329 999,721 
70,284 2,199,905 
65,585 2,199,905 
60,877 2,199,905 
56,160 2,199,905 
51,434 2,199,905 
46,700 2,199,905 
41,956 2,199,905 
37,204 2,199,905 
32,442 2,199,905 
27,671 2,199,905 
22,892 2,199,905 
18,103 2,199,905 
16,734 2,203,525 
10,688 2,203,525 
4,628 1,949,347 

353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 
353,792 

48,680,535 
47,407,232 
46,131,831 
44,854,328 
43,574,720 
42,293,005 
41,009,177 
39,723,234 
38,435,172 
37,144,987 
34,661,574 
32,173,462 
29,680,642 
27,183,105 
24,680,843 
22,173,846 
19,662,105 
17,145,611 
14,624,357 
12,098,331 
9,567,526 
7,031,932 
4,491,349 

20 

(0 

BREC Implied 
Interest Rate 

0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.16477% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.1892 1% 
0.18921% 
0.18921% 
0.18921% 
0.18921% 
0.23797% 
0.23797% 
0.23797% 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMNISSION 

i )  

i 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,201 1 
PSC CASE NO. 2011-00036 

Resue st STAFF-22 
Refer to pages 34-37 of the Baron Testimony regarding Big Rivers’ proposal to include $1 
million in its revenue requirement for the cost of Demand-Side Management (“DSM”) programs. 
Mr. Baron’s testimony emphasizes the distinctions between Big Rivers’ proposal to recover these 
costs through its base rates and recovery pursuant to an alternative cost recovery mechanism 
pursuant to KRS 278.285. Explain, from a cost of service and revenue allocation perspective, 
whether KlUC would be opposed to an allocation of revenues which recognizes that none of Big 
Rivers’ DSM costs are for programs that serve the aluminum smelters and which assigns them 
none of those costs. 

RESPONSE: 

KIUC believes that it is appropriate to use an alternative cost recovery mechanism in this 
particular case because Big Rivers has not established a reasonable estimate (via a supportable 
budget) to justify the inclusion of $1 million in its base rates. From a policy standpoint, it is not 
desirable, in Mr. Baron’s opinion, to simply grant Big Rivers a $1 million checking account for 
possible DSM expenditures. The alternative cost recovery mechanism provides Big Rivers with 
cost recovery and at the same time permits the Commission and parties of this case to evaluate 
the reasonableness of actual expenditures. Notwithstanding this position, it would certainly be 
appropriate to limit the cost of service allocation of DSM costs that are included in base rates to 
the rate classes that cause the costs. In this case, these classes would not include the Smelter 
class, Based on Mr. Baron’s review of Big Rivers data responses in this case, most of the costs 
would be assignable to the Rural rate class, though there does not appear to be any quantifiable 
allocation of the $1 million pro-forma expense between the Rural and L,arge Industrial rate 
classes. 

Witness: Stephen J. Baron 



COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC ) 
CORPORATION FOR A GENERAL ) CASE NO. 2011-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,2011 
PSC CASE NO. 2011-00036 

Reauest STAFF-23 
Refer to the Baron Testimony at page 38. Mr. Baron proposes to expand the Rate LICX tariff to 
include existing large industrial customers that may want to expand their usage rather than be 
required to take power at market prices. Explain whether this proposal conflicts with the Morey 
Testimony wherein it is stated that Big Rivers’ generation is fiequently “out of the market.” 
Include in the explanation whether Mr. Baron believes Big Rivers’ standard cost-based tariffed 
rates are economically competitive with those rates of other utilities in the region. 

RESPONSE: 

Mr. Baron does not believe that the KIUC proposal conflicts with Dr. Marey’s testimony. Dr. 
Morey developed an analysis of market prices and potential sales of Big Rivers’ generation under 
a scenario wherein the Smelters are no longer served by Big Rivers. He did not compare 
projected Large Industrial rates to market prices. More significantly, the issue facing a potential 
Large Industrial customer that may increase load on the Big Rivers’ system is the cost of power 
over the long term, the length of which may vary by customer. Potential Large Industrial 
expansion would normally consider the cost, and risk, of future electric prices over a longer 
period than three years. As such, the ability to purchase power under a cost-based tariff could be 
a significant factor in the overall economic evaluation made by such an expansion customer. 

Mr. Baron has not performed a comparison of Big Rivers’ cost-based Large Industrial rates to the 
rates of other utilities in the region. 

Witness: Stephen J. Baron 



i 

COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BIG RIVERS ELECTRIC 1 
CORPORATION FOR A GENERAL ) CASE NO. 201 1-00036 
ADJUSTMENT IN RATES ) 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS RESPONSE TO 
COMMISSION STAFF’S INITIAL INFORMATION REQUEST 

June 22,201 1 
PSC CASE NO. 2011-00036 

Reaue s t STAFF-24 
Provide an electronic copy of Exhibits SJB-3, SJB-4, SJB-S, and SJB-6 with the formulas intact 
and unprotected. 

RESPONSE: 

See attached on enclosed CD. 

Witness: Stephen J. Baron 



1 
2 
3 
4 

5 

6 
7 

8 

9 
10 
11 
12 

Rate Base - 6 CP 
Net Utility Operating Margin 
Return on Rate Base 
Subsidy a t  Present Rates 

Table 4 
Subsidies Remaining at Proposed Rates 

Total Large 
System Rurals Industrials Smelters 

1,170,341,502 390,335,625 96,406,419 683,599,459 
25,806,684 (9,711,995) 2,075,623 33,443,057 

2.21% -2.49% 2.15% 4.89% 
- (18,319,114) (50,193) 18,369,307 

Adjusted Total Increase Required 18,679,000 

Eliminate Rural Subsidy 18,3 19,114 18,319,114 
Spread of Increase Remainder 359,886 98,395 34,009 227,482 
Step 1 Increase - Rurals Subsidy 18,319,114 18,319,114 
Net Increase 18,679,000 18,417,509 34,009 227,482 

Income a t  Proposed Rates (line 2 + line 8) 44,485,684 8,705,513 2,109,631 33,670,539 

Net Utility Operating Margin at  System ROR 44,485,684 14,836,992 3,664,491 25,984,202 
ROR - Proposed Rates (line 9/line 1) 3.80% 2.23% 2.19% 4.93% 

Subsidy at Proposed Rates (line 11 - line 9) 6,131,478 1,554,859 (7,686,338) 



Big Rivers Electric Corporation 
Analysis of Rate Increase Scenario 
6 CP Cost of Service using Seelye model with TIER Adjustment a t  $1.95 

line 
1 Rate Base - 6 CP 

2 Net Utility Operating Margin 
3 Return on Rate Base 
4 Subsidy at Present Rates 

5 Adjusted Total Increase Required 

Total large 
System Rurals Industrials Smelters 

1,170,341,502 $ 390,335,625 $ 96,406,419 $ 683,599,459 

25,806,684 $ (9,711,995) $ 2,075,623 $ 33,443,057 
2.21% -2.49% 2.15% 4.89% 

(18,319,114) (50,193) 18,369,307 



Line 
4 

5 
6 
16 
17 
19 

20 

21 

22 
23 
25 

Subsidy at Present Rates 

Table 3 
KlUC Proposed Rate tncreases 

Total Large 
System Rurals Industrials Smelters 

- (18,319,114) (50,193) 18,369,307 

KIUC Proposed Revenue Increase 18,679,000 
Eliminate Subsidy to Rurals 18,3 19,114 18,3 19,114 
Spread of Increase Remainder 359,886 98,395 34,009 227,482 

Net Increase 18,679,000 18,417,509 34,009 227,482 
18,3 19,114 18,319,114 - Step 1 Increase ~ Rurals Subsidy --- 

Tural Mitigation from RER Fund (4,245,506) (4,245,506) - - 
l e t  Increase after Mitigation 14,172,003 34,009 227,482 

'atronage Capital Distribution (2,708,000) (621,285) (235,635) (1,851,080] 
'inal Effective Base Rate Increase 13,550,718 (201,626) (1,623,5981 
)e rce n t Increase 12.26% -0.51% -0.57% 



928,887,170 7,297,080,000 

1 0.229425895 0.087014254 0.683559851 
--~-- 10,675,114,974 -. 2,449,147,804 



Baron Exhibit--(SJB-6) 

20 Present Revenue 432,165,302 110,513,089 39,260,372 282,391,841 
21 Percent Increase 12.26% -0.51% -0.57% 

22 Amortization of Non-FAC PPA (3,236,077) (2,340,068) (896,009) 
23 Revenue Increase with Non-FAC PPA Amortization 11,210,650 (1,097,635) (1,623,598) 
24 Percent Increase 10.14% -2.80% -0.57% 

25 Impact of Lowering the Non-FAC PPA Base (2,959,158) (2,145,453) (813,705) 
26 Adjusted Revenue Increase 9,065,197 (1,911,340) (1,623,598) 
27 Percent Increase 8.20% -4.87% -0.57% 

Line 
1 

2 
3 
4 

5 
6 
7 

Rate Base - 6 CP 

Big Rivers Electric Corporation 
KlUC Proposed Rate Increases 

6 CP Cost of Service using Seelye model with TIER Adjustment a t  test year level of $1.95 

Net Utility Operating Margin 
Return on Rate Base 
Subsidy at Present Rates 

KlUC Proposed Revenue Increase 
Eliminate Subsidy to Rurals 
Remainder of Increase to be Allocated 

Total Large 
System Rurals Industrials Smelters 

1,170,341,502 390,335,625 96,406,419 683,599,459 

25,806,684 (9,711,995) 2,075,623 33,443,057 
2.21% -2.49% 2.15% 4.89% 

(18,319,114) (50,193) 18,369,307 

18,679,000 
18,319,114 18,319,114 
359,886 

88,490,963 30,439,958 8 Demand/Energy Base Revenue -Current Rates 118,930,921 
9 Weather Normalization Adjustment (421,610) (421,610) 
10 Base Rate Revenue 322,119,734 88,069,353 30,439,958 203,610,423 
11 Revenue Allocator using Smelter/lndustrial Ratio 322,119,734 88,069,353 30,439,958 203,610,423 
12 .II.* Percent Allocator 27.34% 9.45% ~i 
13 Spread of Increase Remainder 359,886 98,395 34,009 227,482 
14 Step 1 Increase - Rurals Subsidy 18,3 19,114 18,3 19,114 
15 Net Increase (before Rural Reserve or Capital Credits) 18,679,000 18,417,509 34,009 227,482 

a c_. __i=..l 

(4245,506) - .--____ 16 Rural Mitigation from Rural Economic Reserve Fund (4,245,506) 
17 Net Increase after Mitigation 14,172,003 34,009 227,482 

18 Patronage Capital Distribution per kWh (2,708,000) (621,285) (235,635) - (1,851,080) 
19 Final Effective Base Rate Increase 13,550,718 (201,626) (1,623,598) 
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20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20i 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 

20i  

EBMTRY EBMTRM EBMTRD 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

HR1 
208,022 
208,024 
181,117 
227,349 
196,482 
226,695 
186,152 
154,843 
149,368 
152,699 
165,687 
209,969 
216,217 
197,415 
171,038 
148,258 
159,377 
209,556 
209,853 
221,471 
205,836 
192,217 
193,008 
181,743 
194,649 
220,377 
254,803 
252,534 
189,953 
187,659 
277,029 
245,441 
251,473 
293,908 
316,207 
333,777 
275,591 
256,965 
207,444 
353,983 
365,104 
337,081 

HR2 
205,501 
209,332 
180,884 
223,105 
198,457 
227,232 
180,9 83 
151,568 
146,142 
152,224 
163,771 
210,850 
2 18,137 
195,440 
166,363 
144,510 
155,793 
206,163 
207,432 
220,575 
203,397 
189,930 
191,564 
176,687 
193,284 
218,162 
255,116 
248,281 
186,101 
187,597 
274,179 
242,256 
247,307 
295,703 
315,707 
332,250 
270,721 
2 54,3 80 
204,731 
351,747 
362,309 
332,131 

HR3 
209,381 
212,315 
182,793 
220,989 
201,310 
228,083 
178,889 
151,523 
145,872 
152,053 
165,636 
213,453 
221,785 
195,556 
163,453 
143,170 
154,775 
206,388 
205,960 
222,465 
204,7 13 
190,914 
192,090 
175,506 
195,712 
220,137 
257,712 
247,425 
186,032 
191,091 
2 76,2 19 
240,077 
247,450 
299,509 
315,381 
332,688 
270,831 
255,645 
207,92 6 
353,388 
362,640 
329,868 

H R4 
215,337 
218,772 
187,934 
222,352 
208,139 
234,048 
181,865 
154,002 
148,033 
153,755 
170,790 
219,137 
228,054 
201,259 
162,549 
146,149 
159,739 
208,998 
208,861 
229,195 
208,972 
193,930 
195,460 
178,503 
202,350 
227,366 
264,363 
249,630 
189,132 
197,885 
280,028 
241,490 
250,492 
306,117 
320,355 
334,700 
2 74,6 15 
260,650 
215,722 
359,590 
368,129 
331,033 

H R5 
224,555 
234,204 
202,043 
232,527 
224,888 
248,389 
189,966 
159,866 
158,465 
165,959 
184,622 
234,114 
242,364 
211,937 
165,383 
157,053 
171,070 
221,283 
220,352 
242,953 
2 18,116 
201,264 
206,933 
187,470 
215,576 
238,605 
273,496 
254,758 
194,840 
212,446 
291,160 
249,475 
261,170 
3 18,79 1 
329,724 
338,217 
286,363 
2 70,600 
232,367 
372,744 
380,587 
336,984 



20c 
20C 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203 

2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
I2 
12 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

,12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

253,702 
215,446 
220,945 
346,777 
333,416 
286,405 
251,198 
306,331 
302,565 
288,154 
224,491 
217,951 
205,819 
311,863 
286,070 
341,114 
325,083 
303,546 
258,003 
333,463 
388,2 10 
409,414 
403,750 
413,085 
409,289 
344,198 
436,599 
4 18,66 1 
440,923 
397,508 
369,954 
370,493 
3 2 5,497 
244,765 
249,9 11 
227,569 
283,109 
266,041 
210,503 
204,591 
218,574 
23 7/13 1 
217,748 
232,754 
296,546 
348,284 
267,791 

243,592 
210,579 
222,586 
347,723 
332,048 
281,685 
246,623 
2 99,3 84 
299,043 
284,063 
218,336 
210,851 
196,239 
307,745 
28 1,03 1 
338,172 
322,485 
299,981 
250,795 
338,215 
388,859 
408,830 
404,739 
415,555 
409,779 
341,852 
436,874 
417,046 
442,468 
394,226 
370,277 
374,134 
32 6,3 67 
240,921 
247,565 
223,816 
286,114 
266,750 
207,910 
202,197 
218,056 
230,859 
210,517 
235,246 
295,444 
347,493 
263,834 

238,594 
208,964 
227,973 
351,187 
333,248 
278,963 
246,855 
2 96,004 
298,737 
282,546 
215,063 
207,805 
192,825 
306,807 
279,937 
33 8,3 15 
322,523 
297,536 
246,675 
342,936 
391,457 
409,673 
408,367 
4 19,977 
412,548 
342,413 
440,292 
417,318 
445,330 
393,276 
372,520 
378,948 
329,057 
240,502 
249,228 
221,934 
288,973 
267,334 
208,171 
202,050 
219,366 
22 7,017 
206,356 
240,483 
295,475 
349,623 
265,096 

235,393 
210,855 
237,796 
358,255 
338,965 
281,156 
248,759 
296,102 
301,941 
286,538 
217,057 
209,695 
195,282 
309,100 
281,824 
343,321 
326,445 
298,575 
246,706 
348,279 
3 94,9 54 
413,781 
416,566 
428,361 
417,912 
346,7 15 
445,s 20 
418,944 
448,784 
393,247 
376,557 
386,081 
3 3 5,653 
243,888 
252,219 
224,546 
295,334 
270,984 
212,218 
206,623 
226,450 
227,032 
206,079 
247,802 
2 98,3 9 1 
353,987 
274,240 

235,495 
221,905 
257,189 
373,337 
353,105 
291,378 
255,647 
300,205 
312,874 
296,403 
226,322 
2 15,7 3 3 
201,913 
316,642 
289,212 
355,155 
336,470 
305,622 
251,756 
356,926 
401,665 
420,993 
433,504 
443,249 
431,553 
357,456 
457,556 
423,237 
455,968 
401,982 
386,777 
399,840 
347,432 
254,515 
259,251 
229,122 
306,049 
282,380 
223,862 
217,928 
238,247 
228,853 
207,675 
264,007 
311,053 
364,816 
291,897 



201 
201 
201 
201 
201 
201 
201 
201 
203 
201 
201 
201 
203 
201 
201 

201 
201 
201 
201 
201 
201 
203 
201 
203 
203 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

20i 

20i 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

350,856 
389,623 
392,332 
360,200 

276,551 
301,523 
267,409 
291,747 
330,071 
336,202 
308,375 
398,924 
351,356 
357,585 
312,122 
321,058 
331,320 
359,269 
341,236 
323,830 
325,322 
272,169 
226,089 
192,570 
273,230 
300,943 
339,434 
329,474 
314,051 
277,805 
259,413 
2 68,6 18 
300,332 
291,036 
291,979 
282,800 
266,665 
187,143 
206,245 
175,349 
152,103 
166,781 
208,105 
215,319 
216,777 
216,689 

289,atig 

352,681 
385,564 
397,983 
363,853 
287,584 
274,2 15 
300,182 
265,082 
291,107 
330,493 
337,664 
305,366 
395,622 
352,570 
362,320 
308,704 
318,333 
337,955 
356,533 
342,391 
325,766 
327,652 
265,261 
222,459 
191,407 
269,554 
300,660 
340,542 
329,033 
311,479 
276,494 
260,348 
267,463 
297,158 
288,877 
292,605 
282,221 
269,163 
187,700 
202,560 
166,740 
145,491 
162,172 
201,916 
211,597 
213,178 
209,910 

353,973 
383,872 
404,753 
370,386 
287,813 
273,639 
300,391 
263,941 
293,445 
334,803 
340,502 
304,498 
391,678 
355,293 
368,172 
309,403 
318,208 

358,274 
345,813 
330,029 
333,119 
263,512 
222,467 
192,311 
271,838 
300,933 
343,066 
333,676 
313,171 
277,778 
263,277 
266,362 
296,117 
292,835 
297,529 
285,781 
272,610 
191,169 
204,759 
163,672 
144,946 
162,856 
199,767 

212,011 
206,975 

345,081 

360,352 
388,396 
413,330 
377,653 
292,839 
277,822 
304,361. 
265,736 
298,553 
340,843 
343,434 
306,115 
3 88,99 1 
363,731 
376,732 
312,292 
319,728 
353,913 
361,394 
353,527 
340,042 
341,419 
265,406 
223,599 
196,563 
275,494 
307,663 
349,395 
341,008 
317,422 
280,727 
270,459 
272,550 
298,788 
301,861 
306,385 
292,996 
275,990 
198,001 
210,723 
164,621 
148,288 
167,860 
202,259 
208,951 
214,992 
208,729 

373,203 
393,128 
422,231 

305,757 
291,886 
316,889 
276,091 
307,205 
350,821 
352,215 
315,003 
393,305 
3 78,7 12 
392,668 
318,844 
323,201 
370,165 
370,367 
368,582 
356,217 
356,826 
271,331 
2 2 8,840 
208,156 
288,146 
323,396 
361,902 
355,019 
326,447 
287,596 
282,875 
286,145 
308,759 
318,468 
322,983 
303,280 
280,583 
215,355 
224,129 
175,274 
158,141 
181,727 
207,709 
210,254 
226,095 
218,749 

391,350 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203 
201 
201 
201 
201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

20i 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 

205,003 
201,437 
184,248 
172,771 
162,521 
192,796 
223,941 
186,484 
161,205 
224,190 
233,085 
164,170 
199,683 
201,435 
168,197 
147,626 
151,585 
151,022 
149,62 1 
143,260 
165,676 
163,147 
147,239 
178,190 
172,357 
150,586 
141,085 
149,457 
155,063 
158,752 
158,156 
151,733 
157,107 
151,271 
152,633 
150,575 
146,004 
149,473 
16 1,8 18 
146,884 
146,908 
160,096 
178,015 
155,027 
153,120 
178,467 
154,004 

198,259 
198,730 
183,542 
167,947 
158,219 
195,004 
222,451 
187,696 
158,911 
226,182 
233,288 
159,488 
201,464 
206,131 
16 8,685 
142,107 
143,601 
141,685 
142,363 
136,635 
154,173 
154,685 
141,178 
177,668 
171,259 
146,009 
134,882 
142,992 
147,036 
149,022 
149,971 
142,151 
149,382 
149,085 
148,308 
146,285 
143,071 
142,562 
152,938 
137,9 16 
141,444 
155,411 
176,252 
15 2,140 
145,401 
163,155 
144,707 

197,358 
202,235 
186,792 
168,867 
156,110 
201,854 
222,886 
188,225 
155,317 
228,161 
235,083 
158,045 
205,972 
205,792 
170,928 
136,028 
135,381 
132,845 
139,379 
132,170 
144,970 
145,700 
136,098 
174,594 
167,930 
145,271 
132,352 
135,883 
137,044 
139,707 
140,720 
134,238 
147,576 
149,884 
143,689 
141,921 
139,059 
135,799 
142,018 
132,929 
139,795 
151,295 
173,856 
148,410 
137,871 
151,039 
139,535 

202,263 
209,566 
195,608 
173,475 
15 7,095 
209,888 
228,746 
195,137 
156,317 
235,405 
237,272 
158,849 
213,070 
2 14,03 6 
177,576 
137,421 
132,654 
129,596 
139,059 
131,726 
141,985 
142,702 
133,501 
177,865 
170,059 
146,811 
135,076 
135,555 
135,058 
137,368 
138,017 
132,454 
149,599 
153,682 
144,457 
145,274 
141,428 
135,733 
138,305 
130,549 
140,986 
153,077 
179,213 
151,751 
135,709 
143,580 
137,080 

213,965 
225,252 
211,405 
183,073 
160,796 
223,481 
2 40,3 3 0 
210,269 
165,762 
247,289 
244,291 
162,766 
227,353 
228,950 
190,760 
145,000 
137,2 84 
130,703 
145,962 
138,033 
145,496 
147,495 
139,599 
189,750 
177,190 
151,986 
145,109 
142,924 
141,474 
142,303 
143,087 
135,992 
157,262 
165,591 
154,011 
156,210 
149,965 
141,843 
138,858 
131,818 
150,353 
162,566 
190,670 
162,493 
142,656 
142,139 
136,621 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
20i 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
20i 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 

201 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

152,221 
158,158 
159,9 15 
179,178 
166,941 
161,380 
158,073 
149,442 
157,978 
161,735 
177,655 
195,144 
165,288 
159,882 
148,243 
152,249 
150,992 
151,528 
151,949 
163,535 
179,446 
2 19,804 
203,109 
202,235 
205,304 
183,810 
200,906 
212,623 
210,336 
190,367 
231,208 
187,837 
218,389 
246,086 
251,764 
176,467 
191,471 
217,369 
234,870 
253,530 
248,132 
282,127 
279,952 
240,074 
235,082 
238,078 
2 24,652 

142,735 
148,623 
149,637 
166,890 
156,145 
147,818 
152,633 
146,367 
154,035 
151,807 
165,218 
181,054 
153,213 
147,351 
140,692 
143,389 
144,426 
145,177 
146,114 
150,355 
164,s 11 
200,582 
186,072 
186,014 
188,373 
167,754 
182,452 
192,369 
191,201 
174,985 
212,220 
176,536 
197,898 
228,828 
231,920 
163,976 
177,435 
204,531 
218,514 
232,343 
230,965 
258,494 
2 5 7,900 
220,766 
218,692 
219,356 
208,351 

137,081 
139,228 
141,406 
S54,463 
146,750 
137,201 
149,960 
145,415 
148,094 
143,885 
156,862 
169,128 
143,488 
139,994 
136,801 
137,343 
137,962 
138,191 
140,428 
140,482 
155,064 
187,482 
171,962 
171,153 
173,209 
159,286 
167,968 
179,000 
177,684 
164,s 9 8 
197,690 
168,970 
182,532 
212,996 
218,857 
155,267 
165,859 
196,435 
202,724 
215,095 
217,582 
240,023 
240,8 6 8 
204,302 
204,941 
201,588 
193,085 

134,997 
137,350 
139,715 
148,213 
143,878 
133,464 
150,656 
147,883 
148,111 
14 3,4 5 0 
155,318 
163,989 
140,204 
136,181 
135,969 
135,981 
137,456 
138,178 
13 9,344 
136,447 
148,836 
180,006 
165,923 
164,882 
166,095 
156,117 
159,974 
170,120 
169,122 
160,2 8 2 
190,514 
165,649 
175,388 
202,560 
210,326 
152,446 
161,732 
191,911 
193,630 
208,396 
2 11,479 
225,502 
232,027 
196,907 
198,145 
193,682 
186,281 

140,880 
142,699 
145,908 
150,411 
149,350 
134,848 
153,867 
158,049 
155,331 
150,138 
161,612 
166,245 
140,200 
135,138 
142,313 
141,816 
144,521 
145,721 
145,051 
13 7,047 
146,034 
180,675 
169,277 
167,245 
168,034 
159,223 
157,571 
165,210 
166,346 
163,441 
192,701 
169,641 
175,512 
198,310 
207,232 
155,102 
162,838 
194,569 
192,049 
206,999 
210,093 
215,248 
230,106 
197,883 
198,592 
194,485 
186,658 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203. 

20i 

20i 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 

294,477 
240,765 
285,137 
287,478 
298,362 
291,708 
237,133 
25 1,112 
30 1,647 
291,343 
226,556 
213,129 
189,465 
187,113 
195,514 
261,807 
248,826 
230,503 
265,955 
283,521 
278,617 
239,693 
229,021 
228,346 
250,725 
249,915 
287,255 
299,145 
286,090 
2 84,8 27 
240,024 
237,637 
282,835 
248,878 
307,081 
298,829 
307,83 6 
280,639 
276,699 
273,689 
2 70,s 64 
2 74,2 9 7 
256,192 
284,065 
232,100 
258,611 
336,841 

267,479 
216,110 
261,147 
263,520 
275,221 
271,812 
216,722 
227,415 
276,001 
258,214 
206,961 
197,153 
173,731 
172,379 
177,698 
238,012 
223,633 
210,471 
243,623 
259,085 
257,722 
219,803 
203,554 
209,485 
233,653 
228,189 
262,394 
280,695 
262,570 
259,722 
227,033 
222,373 
267,028 
231,989 
282,310 
274,362 
284,592 
259,337 
259,894 
252,315 
255,799 
249,085 
235,838 
261,682 
213,061 
235,822 
312,611 

247,594 
199,126 
241,978 
242,961 
256,217 
254,971 
199,512 
213,716 
256,381 
236,060 
193,867 
181,921 
161,795 
160,179 
163,359 
2 2 1,395 
205,606 
195,594 
223,157 
239,190 
240,558 
201,338 
188,016 
196,887 
220,374 
2 11,367 
242,291 
260,898 
240,936 
242,706 
2 19,048 
213,275 
253,214 
221,148 
263,449 
254,s 19 
268,994 
243,321 
247,239 
235,092 
242,528 
231,103 
221,131 
244,298 
199,810 
221,399 
293,295 

237,039 
187,138 
230,060 
231,432 
245,395 
2 4 5,O 2 4 
191,607 
201,473 
242,139 
223,892 
186,925 
172,987 
156,791 
154,271 
155,445 
210,555 
194,185 
188,336 
211,694 
2 28,13 6 
230,210 
191,177 
177,339 
189,507 
214,768 
202,022 
229,958 
247,862 
227,120 
231,632 
214,373 
207,099 
245,350 
214,635 
250,315 
241,456 
257,013 
233,437 
238,171 
226,152 
236,285 
218,694 
213,511 
230,230 
191,929 
212,701 
279,825 

230,834 
181,433 
225,369 
227,732 
243,090 
2 44,7 6 6 
190,083 
196,700 
234,445 
220,430 
187,012 
171,977 
159,128 
155,708 
153,825 
202,463 
188,817 
188,018 
209,803 
226,798 
228,895 
187,038 
171,826 
191,492 
215,752 
200,785 
227,550 
242,333 
221,185 
226,164 
214,753 
210,018 
245,298 
217,050 
246,790 
230,240 
249,582 
231,830 
23 6,988 
226,371 
235,740 
215,563 
208,445 
220,72 2 
192,111 
213,305 
276,469 



201 
201 
201 
201 
201 
201 
201 
201 
203 
203 
201 
201 
201 
201 
203 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
203 
201 
201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 

203 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

341,393 
260,946 
233,422 
228,139 
262,747 
312,188 
323,467 
321,393 
251,848 
312,996 
267,542 
2 80,3 00 
212,296 
239,200 
241,994 
248,988 
271,192 
255,096 
239,479 
218,551 
222,021 
198,516 
185,595 
192,518 
254,534 
227,766 
224,725 
231,514 
234,451 
230,454 
178,413 
159,055 
167,283 
192,648 
2 2 6,622 
182,991 
173,862 
174,210 
180,705 
161,174 
182,095 
185,864 
229,850 
189,018 
175,055 
184,428 
182,888 

317,625 
240,044 
212,694 
207,017 
240,578 
290,390 
300,795 
298,370 
234,397 
288,233 
249,631 
258,039 
196,223 
225,093 
222,225 
228,158 
254,560 
233,816 
219,275 
201,693 
203,921 
179,932 
172,297 
178,296 
234,944 
214,908 
207,923 
2 13,114 
2 18,042 
217,772 
165,678 
148,662 
155,316 
179,330 
211,231 
172,600 
166,514 
165,427 
166,649 
151,490 
168,735 
175,677 
218,690 
174,3 82 
163,147 
169,796 
169,543 

297,595 
228,261 
197,704 
192,284 
225,938 
275,177 
285,225 
281,515 
223,513 
268,823 
236,183 
240,138 
189,286 
214,836 
211,438 
214,087 
245,501 
217,528 
205,514 
191,686 
192,238 
171,563 
164,296 
168,391 
22 1,121 
205,797 
194,454 
201,780 
205,451 
210,622 
15 8,086 
143,604 
147,519 
171,593 
199,589 
164,640 
161,228 
162,798 
156,553 
145,986 
162,671 
168,212 
210,759 
167,016 
155,963 
160,165 
161,380 

285,393 
219,346 
188,166 
181,750 
216,651 
263,772 
273,787 
270,5 16 
220,730 
256,478 
2 27,68 1 
226,199 
182,009 
211,536 
203,903 
205,739 
239,73 2 
207,908 
197,199 
185,432 
185,851 
167,496 
160,813 
162,645 
210,258 
200,989 
187,512 
193,193 
200,462 
207,2 13 
154,591 
141,394 
144,271 
168,186 
192,429 
163,522 
158,410 
160,165 
150,421 
144,184 
158,416 
165,245 
207,190 
161,520 
151,291 
154,808 
158,142 

282,149 
219,607 
183,715 
176,801 
2 16,120 
262,354 
271,474 
268,044 
221,062 
248,576 
223,785 
222,423 
184,285 
213,721 
206,922 
204,410 
239,459 
202,746 
197,503 
188,595 
189,807 
170,063 
164,700 
162,664 
203,364 
206,122 
189,653 
197,095 
200,404 
209,167 
155,166 
140,853 
145,057 
173,564 
192,653 
168,623 
163,534 
164,001 
148,010 
151,277 
165,025 
168,879 
208,089 
165,238 
15 1,73 1 
152,818 
162,878 



201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

216,744 
2 2 8,02 6 
216,702 
234,976 
19 2,s 2 0 
163,363 
142,985 
152,218 
151,715 
148,355 
157,780 
151,489 
153,707 
163,574 
174,705 
167,012 
153,973 
153,938 
154,144 
149,851 
149,487 
162,529 
152,079 
150,047 
157,246 
165,135 
152,300 
140,761 
150,514 
153,780 
150,560 
163,745 
155,059 
145,914 
143,702 
158,065 
153,630 
149,646 
189,926 
214,657 
170,345 

202,445 
210,451 
202,725 
220,434 
175,910 
153,527 
137,602 
146,929 
146,458 
142,419 
150,141 
145,017 
147,706 
161,969 
172,634 
164,951 
149,102 
146,782 
147,402 
140,574 
141,037 
154,701 
143,204 
144,752 
153,003 
162,150 
147,646 
13 4,524 
144,625 
148,048 
146,230 
162,312 
149,435 
137,834 
137,433 
151,914 
150,093 
143,238 
189,071 
212,481 
166,665 

192,546 
199,078 
189,692 
209,641 
164,296 
146,235 
134,941 
143,960 
144,173 
139,860 
144,590 
143,910 
145,202 
163,316 
172,228 
167,043 
146,424 
142,253 
143,049 
135,335 
136,187 
149,776 
138,986 
140,775 
150,068 
161,537 
144,635 
131,590 
139,804 
148,251 
145,544 
163,314 
146,277 
132,827 
132,699 
151,448 
148,871 
140,550 
190,476 
213,182 
166,400 

185,078 
190,478 
183,095 
202,787 
156,712 
142,287 
135,347 
144,111 
143,801 
139,213 
143,768 
14 2,7 7 8 
144,434 
167,446 
175,077 
171,448 
148,393 
142,080 
141,958 
132,917 
135,273 
148,721 
137,837 
141,811 
151,017 
162,900 
144,606 
132,505 
140,014 
151,759 
148,730 
168,218 
145,700 
130,767 
133,027 
153,761 
150,598 
143,567 
197,239 
217,035 
168,623 

185,965 
190,240 
185,906 
205,381 
155,207 
141,309 
142,476 
151,192 
151,727 
146,708 
149,500 
145,257 
146,394 
177,052 
186,008 
184,065 
155,292 
149,288 
145,614 
134,685 
141,192 
152,609 
143,626 
150,707 
159,490 
168,055 
148,653 
14 1,04 6 
148,298 
162,737 
158,467 
180,506 
150,652 
131,575 
139,879 
161,142 
161,397 
151,420 
210,472 
224,793 
173,662 



11 13 15 17 19 2 1  23 25 27 

H R6 
239,078 
267,885 
235,097 
262,748 
259,942 
279,440 
203,141 
171,419 
189,146 
197,049 
217,481 
270,461 
275,527 
225,352 
170,439 
186,119 
202,042 
250,573 
250,391 
275,157 
233,467 
212,670 
237,115 
215,949 
239,933 
255,190 
289,607 
266,025 
205,558 
246,279 
324,291 
277,425 
293,790 
350,850 
347,951 
349,654 
316,440 
301,173 
268,242 
403,537 
410,879 
349,398 

H R7 
252,083 
292,964 
263,609 
289,903 
291,282 
303,935 
213,967 
182,453 
221,470 
231,023 
251,320 
300,85 1 
302,785 
237,984 
179,801 
215,795 
238,522 
282,763 
279,856 
304,022 
248,135 
227,445 
269,947 
248,931 
263,013 
271,507 
304,s 10 
276,439 
216,867 
285,466 
356,3 19 
309,920 
330,127 
387,196 
368,035 
365,000 
351,595 
338,914 
310,623 
441,047 
441,496 
363,869 

H R8 
260,572 
276,365 
255,955 
274,563 
271,307 
279,169 
219,095 
199,443 
218,095 
224,843 
240,694 
279,005 
287,268 
240,303 
194,658 
214,199 
233,551 
271,008 
269,326 
287,551 
254,561 
244,649 
262,168 
243,566 
268,763 
287,629 
305,654 
2 80,2 67 
228,966 
284,057 
337,35 1 
3 00,3 6 1 
323,049 
372,408 
374,297 
376,449 
341,264 
327,376 
309,322 
428,597 
425,571 
367,566 

H R9 
255,349 
254,080 
240,459 
258,949 
252,199 
254,261 
218,599 
209,238 
210,583 
219,869 
229,111 
255,006 
264,429 
234,391 
21 1,101 
211,774 
231,571 
262,875 
264,361 
261,516 
247,669 
259,563 
254,080 
239,618 
264,357 
306,134 
299,670 
272,813 
245,525 
282,901 
308,514 
294,774 
316,815 
343,918 
360,565 
377,390 
331,995 
319,777 
310,203 
408,615 
405,559 
364,853 

HRlO 
238,491 
239,685 
229,843 
241,847 
238,396 
235,968 
216,390 
206,031 
206,501 
215,268 
223,472 
238,055 
246,237 
224,951 
210,239 
210,733 
231,968 
256,056 
256,333 
242,276 
236,171 
248,376 
250,273 
237,083 
256,184 
318,658 
287,475 
261,876 
246,362 
284,405 
283,736 
294,3 30 
313,355 
320,606 
339,819 
362,197 
324,679 
320,019 
322,561 
394,555 
386,828 
355,309 

H R l l  
220,265 
229,326 
222,831 
227,320 
227,062 
223,847 
212,311 
197,492 
207,635 
212,482 
217,915 
227,081 
230,6 16 
215,954 
200,606 
209,945 
232,280 
254,525 
245,734 
227,707 
224,025 
227,932 
246,561 
232,456 
248,637 
321,739 
270,329 
247,491 
235,781 
279,210 
264,327 
292,281 
310,032 
301,106 
318,665 
336,613 
314,709 
319,315 
332,593 
380,622 
352,282 
343,047 

HR12 
210,762 
219,557 
215,703 
216,715 
216,593 
213,839 
206,477 
195,342 
207,095 
206,772 
2 11,6 19 
2 17,730 
216,667 
207,782 
198,059 
207,779 
229,700 
250,294 
236,251 
213,922 
2 15,124 
215,858 
242,289 
223,042 
238,439 
305,109 
255,854 
232,030 
231,429 
272,112 
246,377 
285,468 
304,057 
282,652 
300,228 
321,890 
303,671 
315,735 
331,949 
365,374 
319,422 
328,936 

HR13 
207,163 
214,274 
209,911 
210,671 
210,608 
207,698 
202,517 
198,726 
205,681 
206,244 
207,063 
211,337 
207,16 1 
201,080 
199,691 
206,099 
228,721 
249,009 
224,677 
207,411 
206,989 
209,684 
238,909 
215,706 
229,988 
277,423 
242,077 
216,281 
232,597 
264,123 
236,678 
279,929 
299,151 
271,754 
284,003 
313,819 
296,488 
315,075 
3 3 5,3 65 
353,736 
300,401 
315,800 

HR14 
203,624 
210,654 
206,576 
205,326 
206,215 
203,673 
199,024 
198,346 
204,244 
205,585 
204,665 
207,154 
203,481 
197,193 
197,470 
204,984 
230,316 
2 4 9,0 3 4 
218,367 
203,275 
201,631 
204,598 
236,782 
213,681 
226,397 
261,952 
232,186 
205,484 
231,664 
252,552 
227,243 
276,375 
295,582 
268,537 
271,674 
307,830 
292,092 
313,784 
336,811 
343,022 
288,726 
3 10,3 6 1 



241,308 
250,666 
296,197 
406,550 
385,016 
319,180 
270,925 
309,094 
334,484 
319,048 
248,650 
229,239 
215,847 
328,633 
301,770 
375,056 
358,977 
3 24,545 
265,365 
369,556 
415,579 
432,694 
466,129 
477,034 
463,042 
380,151 
477,489 
433,310 
468,206 
425,642 
415,793 
432,533 
378,870 
281,968 
271,359 
239,689 
325,224 
310,020 
253,676 
247,389 
269,996 
238,000 
212,806 
298,554 
343,004 
394,578 
326,510 

253,063 
283,893 
339,749 
441,602 
419,509 
354,140 
289,788 
324,249 
3 55,704 
341,560 
272,335 
249,168 
238,768 
341,474 
317,961 
395,311 
382,757 
343,473 
282,822 
383,576 
431,612 
448,832 
496,244 
511,386 
499,061 
398,980 
499,106 
447,581 
484,160 
452,890 
445,646 
466,975 
414,001 
316,526 
286,751 
254,393 
346,799 
343,340 
287,826 
284,381 
306,377 
251,882 
222,866 
337,326 
379,586 
425,457 
366,365 

268,223 
274,218 
336,963 
422,173 
401,027 
341,897 
307,154 
342,564 
357,843 
349,085 
282,221 
265,883 
263,395 
345,067 
331,344 
399,077 
387,664 
347,547 
291,466 
387,076 
442,512 
459,349 
491,105 
499,174 
486,447 
401,296 
502,390 
458,163 
495,892 
448,102 
432,301 
451,987 
397,850 
308,468 
298,685 
273,383 
352,359 
329,391 
284,773 
282,414 
301,990 
262,097 
235,872 
331,667 
374,906 
409,943 
362,595 

286,668 
265,814 
338,552 
3 90,747 
373,586 
330,552 
326,433 
362,824 
362,313 
35 1,263 
288,178 
283,646 
294,564 
343,597 
342,964 
402,831 
375,144 
350,154 
298,979 
387,774 
444,7 9 8 
465,547 
471,737 
477,049 
458,123 
404,526 
503,463 
468,477 
492,192 
433,202 
415,876 
412,679 
371,141 
299,020 
310,182 
293,616 
3 56,544 
313,394 
275,641 
273,389 
298,200 
2 75,344 
252,347 
327,801 
369,244 
385,838 
349,858 

287,480 
261,009 
342,126 
366,942 
346,283 
321,228 
337,990 
363,011 
363,366 
341,793 
292,346 
296,768 
318,380 
339,498 
346,019 
406,133 
356,333 
352,720 
307,158 
385,812 
432,906 
451,280 
449,958 
456,443 
433,588 
413,778 
497,923 
468,507 
464,069 
413,560 
398,193 
380,011 
343,054 
294,160 
304,830 
298,407 
359,654 
293,056 
275,072 
273,034 
298,599 
281,562 
254,897 
328,930 
367,720 
367,719 
3 40,48 6 

276,714 
250,389 
341,114 
342,388 
323,596 
305,502 
340,860 
349,698 
358,936 
316,186 
288,947 
296,159 
334,725 
337,884 
3 40,3 8 1 
407,244 
340,498 
348,574 
3 11,543 
380,548 
414,547 
420,937 
429,838 
434,176 
411,584 
421,670 
490,975 
454,003 
426,371 
387,192 
376,369 
353,482 
3 16,124 
286,972 
292,312 
288,396 
357,215 
273,752 
273,423 
274,13 1 
299,572 
277,235 
247,087 
33 1,270 
369,871 
346,165 
331,955 

273,004 
238,121 
334,498 
319,144 
301,912 
288,872 
339,294 
343,532 
349,523 
288,080 
276,423 
283,417 
342,156 
329,172 
345,992 
402,944 
322,425 
339,319 
309,461 
369,301 
395,809 
394,842 
409,889 
41  1,2 82 
386,289 
424,380 
479,020 
434,473 
399,015 
372,664 
351,637 
326,028 
289,979 
274,724 
276,215 
279,496 
342,058 
253,189 
266,776 
270,535 
295,466 
266,314 
242,866 
331,199 
362,876 
318,130 
318,690 

271,973 
230,378 
328,625 
301,360 
284,871 
273,874 
338,017 
343,496 
341,703 
269,936 
263,744 
270,722 
338,021 
313,159 
350,72 1 
396,787 
308,319 
3 29,240 
307,963 
354,889 
380,395 
379,326 
391,624 
394,151 
364,550 
420,312 
468,341 
412,846 
381,739 
362,906 
327,896 
304,049 
27 1,129 
257,841 
261,598 
272,893 
325,091 
237,846 
261,277 
266,527 
288,769 
251,945 
242,594 
333,024 
353,637 
297,226 
306,813 

266,456 
228,228 
329,402 
2 89,500 
273,187 
261,145 
337,809 
342,562 
335,426 
257,290 
256,581 
265,015 
332,498 
3 00,5 6 2 
346,393 
387,695 
301,435 
322,931 
306,452 
341,255 
366,796 
368,068 
379,365 
377,806 
342,339 
420,402 
463,579 
397,928 
365,780 
362,450 
316,297 
289,571 
258,140 
243,701 
253,506 
261,012 
309,239 
228,448 
257,729 
263,944 
283,703 
241,735 
239,314 
335,314 
350,488 
293,651 
302,470 



401,572 
402,256 
434,291 
421,548 
338,512 
328,781 
348,098 
306,934 
321,2 17 
363,835 
380,180 
335,932 
410,057 
408,868 
425,934 
333,472 
330,989 
394,239 
391,802 
398,165 
389,817 
390,958 
282,828 
238,455 
240,747 
320,970 
360,151 
394,557 
388,936 
3 39,643 
295,872 
314,032 
3 20,846 
339,169 
354,802 
358,236 
319,997 
290,138 
251,970 
256,805 
205,721 
188,917 
2 15,116 
220,096 
214,082 
254,624 
247,181 

434,200 
409,952 
449,009 
453,772 
374,948 
366,445 
382,387 
341,809 
339,930 
378,038 
412,591 
353,689 
427,205 
437,743 
454,033 
348,253 
341,319 
415,964 
413,644 
425,142 
424,165 
423,829 
295,735 
249,484 
278,817 
357,379 
396,337 
428,461 
418,373 
352,278 
307,480 
346,107 
356,627 
367,530 
381,753 
383,859 
331,091 
298,211 
284,169 
281,975 
231,153 
223,146 
247,678 
230,852 
2 2 3,9 7 8 
292,558 
284,305 

434,333 
413,520 
456,178 
446,232 
3 64,2 95 
359,181 
370,960 
334,538 
357,057 
391,516 
402,9 19 
353,596 
424,105 
428,466 
447,552 
361,867 
354,881 
424,085 
411,046 
416,664 
400,097 
400,684 
304,5 22 
264,956 
276,873 
352,245 
389,610 
415,196 
395,334 
360,874 
323,099 
337,150 
349,509 
357,525 
355,514 
354,746 
324,775 
309,272 
274,275 
268,317 
222,531 
221,476 
248,080 
248,851 
238,514 
286,418 
276,806 

434,653 
420,591 
441,957 
405,340 
343,1.69 
333,443 
360,728 
327,047 
378,013 
384,232 
389,443 
358,969 
421,903 
395,904 
413,769 
371,489 
365,400 
429,897 
401,307 
400,499 
359,582 
358,151 
301,920 
271,416 
276,480 
346,607 
383,942 
396,611 
362,463 
3 6 1,945 
333,840 
324,718 
341,804 
341,863 
3 24,OO 1 
315,774 
307,280 
300,897 
259,645 
251,302 
2 11,658 
217,620 
246,588 
259,284 
256,757 
277,100 
268,260 

435,401 
424,182 
406,326 
367,018 
319,139 
310,052 
352,945 
324,035 
389,363 
361,801 
373,205 
3 6 1,049 
413,942 
363,839 
373,487 
372,140 
3 6 1,332 
433,141 
392,142 
382,676 
332,069 
322,624 
292,185 
259,517 
282,737 
341,599 
375,836 
379,321 
339,648 
348,480 
325,092 
317,451 
334,777 
327,105 
300,685 
286,876 
284,35 1 
276,375 
252,200 
242,559 
204,697 
213,619 
249,609 
261,953 
263,017 
273,802 
264,216 

431,829 
419,550 
368,614 
340,396 
298,858 
293,180 
342,874 
320,115 
390,380 
336,906 
3 60,62 6 
365,901 
401,059 
341,762 
341,940 
361,593 
349,904 
426,951 
380,622 
362,412 
311,584 
295,866 
275,554 
240,326 
290,233 
339,507 
365,497 
360,673 
321,658 
330,054 
302,165 
309,404 
324,197 
3 14,83 1 
283,000 
265,211 
263,559 
249,615 
243,476 
235,048 
200,661 
209,907 
250,113 
260,520 
261,027 
2 69,26 1 
257,476 

427,217 
403,026 
342,017 
315,773 
2 88,864 
278,413 
327,425 
314,172 
383,770 
321,013 
349,640 
365,763 
385,331 
322,194 
316,539 
350,717 
342,131 
415,762 
372,142 
342,107 
292,976 
272,365 
253,509 
223,107 
292,547 
330,092 
355,388 
340,780 
302,862 
310,757 
286,304 
300,482 
3 10,53 1 
305,653 
264,376 
247,542 
243,051 
231,000 
232,937 
226,465 
196,413 
203,940 
246,078 
2 59,27 2 
262,845 
263,104 
244,004 

420,159 
385,931 
322,765 
294,774 
286,134 
265,888 
314,370 
308,179 
377,261 
312,707 
338,950 
363,591 
371,460 
306,802 
297,509 
338,542 
338,430 
402,515 
366,416 
328,373 
276,974 
254,413 
236,271 
214,502 
294,106 
318,870 
350,020 
323,546 
287,830 
295,313 
279,003 
295,205 
297,147 
299,077 
250,186 
233,951 
226,544 
217,926 
221,989 
221,265 
194,328 
201,676 
241,236 
251,952 
263,808 
261,136 
231,730 

414,2 5 1 
374,591 
305,544 
281,121 
2 84,92 9 
257,384 
304,785 
303,805 
372,769 
305,336 
334,915 
3 64,126 
359,510 
295,104 
286,608 
328,650 
332,352 
394,984 
363,301 
321,120 
266,515 
240,886 
224,656 
208,107 
297,608 
312,518 
347,746 
310,226 
276,499 
286,704 
268,111 
292,982 
288,825 
294,692 
239,940 
223,505 
214,689 
206,060 
209,993 
217,124 
192,870 
197,844 
234,880 
248,346 
260,485 
256,575 
223,041 



244,806 
260,332 
247,708 
198,411 
169,102 
2 57,770 
271,848 
245,159 
194,241 
279,580 
258,875 
171,342 
259,612 
262,311 
220,080 
169,553 
155,883 
138,404 
157,964 
158,317 
164,713 
167,815 
159,528 
217,668 
191,033 
16 1,970 
175,570 
170,835 
168,556 
167,997 
166,963 
143,433 
167,663 
198,416 
181,888 
187,085 
177,846 
165,931 
144,549 
136,188 
177,857 
190,703 
221,722 
191,406 
165,583 
145,931 
140,557 

281,492 
299,266 
288,964 
217,453 
182,440 
296,440 
307,525 
282,688 
231,925 
317,822 
277,219 
187,159 
294,959 
298,438 
254,078 
202,978 
182,635 
151,079 
170,916 
176,121 
179,503 
183,094 
180,730 
239,011 
203,613 
171,252 
205,865 
200,615 
196,388 
194,747 
192,266 
149,094 
178,666 
227,824 
208,903 
216,428 
204,108 
192,936 
15 1,07 1 
138,527 
2 07,49 9 
220,316 
246,965 
218,676 
189,363 
156,670 
145,724 

2 75,510 
288,333 
278,100 
232,984 
199,583 
295,063 
298,030 
270,469 
228,371 
308,554 
286,673 
205,437 
285,116 
286,007 
243,736 
200,597 
189,172 
168,664 
194,359 
183,792 
187,623 
18 8,704 
188,615 
235,631 
212,827 
186,773 
203,636 
199,588 
195,306 
195,157 
195,713 
167,616 
198,838 
222,921 
205,678 
212,844 
203,145 
194,737 
167,62 3 
162,005 
210,358 
221,180 
235,338 
211,807 
195,063 
169,966 
161,210 

266,339 
26 1,47 1 
251,370 
234,122 
223,324 
291,333 
283,751 
244,3 71  
224,971 
289,223 
281,782 
227,452 
265,012 
256,234 
224,119 
196,524 
191,837 
192,163 
211,502 
196,880 
197,826 
198,227 
196,665 
221,076 
213,118 
197,531 
195,879 
194,881 
193,937 
198,027 
199,460 
184,140 
210,586 
210,726 
198,615 
204,080 
196,594 
194,864 
190,888 
187,132 
209,537 
2 18,111 
2 18,340 
202,858 
197,670 
191,957 
188,852 

263,455 
239,881 
231,368 
226,521 
230,587 
290,610 
270,286 
226,348 
227,978 
277,150 
266,461 
235,166 
251,802 
232,729 
211,092 
195,605 
194,812 
207,543 
206,442 
209,952 
209,480 
205,000 
204,12 1 
211,225 
208,825 
195,537 
195,766 
197,107 
199,968 
207,805 
209,215 
192,296 
205,042 
203,492 
194,387 
198,875 
195,954 
200,489 
208,229 
194,328 
213,509 
221,753 
208,995 
201,194 
201,636 
209,260 
207,714 

2 60,591 
224,942 
217,424 
216,953 
223,780 
287,980 
253,789 
212,803 
229,812 
263,548 
248,196 
227,780 
242,196 
216,502 
204,441 
196,871 
198,907 
211,633 
191,073 
220,828 
220,554 
209,526 
207,763 
208,236 
202,227 
187,629 
201,262 
203,455 
210,433 
221,462 
221,436 
194,937 
192,362 
200,127 
195,369 
198,010 
198,293 
208,529 
218,635 
191,303 
217,579 
223,917 
203,765 
200,192 
207,550 
219,453 
213,621 

252,904 
212,587 
206,330 
204,7 6 8 
225,309 
278,200 
234,143 
201,930 
228,370 
246,251 
2 2 9,3 93 
225,312 
231,268 
205,382 
197,375 
196,740 
198,386 
207,468 
185,269 
2 28,912 
225,568 
209,158 
205,425 
201,028 
195,413 
18 6,978 
204,791 
2 11,060 
221,918 
234,579 
231,899 
192,884 
187,058 
197,637 
194,592 
197,139 
201,358 
214,201 
219,620 
191,358 
215,899 
223,503 
198,321 
198,512 
209,781 
220,984 
218,603 

244,183 
204,948 
198,980 
195,843 
230,291 
2 70,3 62 
218,845 
196,497 
227,957 
231,225 
214,573 
227,155 
22 1,345 
200,273 
195,473 
199,521 
200,5 3 2 
200,885 
184,852 
236,575 
231,740 
207,563 
199,478 
195,316 
191,196 
191,797 
210,245 
223,821 
237,517 
249,293 
241,021 
191,126 
186,385 
196,656 
195,520 
198,656 
205,935 
223,601 
219,072 
194,542 
210,730 
2 19,155 
197,687 
200,840 
216,455 
219,931 
223,870 

235,271 
197,041 
193,316 
190,826 
231,523 
262,052 
208,935 
194,334 
226,787 
219,961 
203,613 
227,223 
212,474 
194,940 
193,517 
202,182 
203,813 
195,513 
180,270 
242,479 
238,703 
206,852 
195,653 
190,880 
188,872 
195,559 
215,944 
234,788 
251,642 
259,570 
250,92 8 
189,155 
184,303 
196,104 
198,373 
200,745 
210,631 
233,958 
215,264 
193,987 
208,501 
213,786 
196,670 
201,720 
223,782 
215,923 
226,012 



163,442 
164,427 
167,630 
169,005 
171,410 
139,449 
160,692 
185,423 
179,187 
175,676 
183,874 
186,162 
143,410 
137,962 
164,902 
158,609 
165,418 
165,756 
166,024 
139,265 
142,988 
196,646 
185,464 
184,212 
183,787 
175,561 
157,119 
160,747 
166,739 
176,486 
205,471 
182,388 
185,174 
196,911 
206,667 
164,398 
172,491 
210,454 
199,989 
2 17,209 
210,147 
204,213 
237,431 
206,557 
206,059 
203,773 
196,153 

188,406 
189,7 6 1 
193,581 
194,278 
198,882 
148,780 
170,855 
213,355 
201,430 
205,137 
212,331 
213,431 
150,397 
140,295 
190,642 
173,798 
190,749 
191,490 
192,134 
151,140 
150,634 
226,251 
213,767 
210,640 
211,306 
198,893 
166,616 
171,655 
171,546 
200,703 
224,964 
200,177 
206,574 
208,727 
215,213 
183,671 
192,414 
222,640 
218,927 
238,061 
222,210 
215,049 
258,670 
230,3 3 2 
227,936 
223,143 
217,555 

197,536 
194,042 
200,199 
201,699 
211,078 
169,349 
190,016 
212,305 

2 12,12 6 
229,365 
221,569 
171,452 
160,484 
198,686 
185,349 
194,799 
195,890 
199,632 
176,305 
183,579 
247,028 
231,226 
231,826 
232,883 
216,522 
197,757 
209,241 
197,831 
225,348 
2 44,7 50 
221,980 
233,549 
243,190 
242,939 
207,618 
216,412 
242,097 
244,381 
261,502 
254,391 
2 56,386 
300,274 
268,991 
259,736 
243,556 
251,520 

200,126 

203,487 
197,809 
206,907 
205,874 
223,457 
184,996 
207,355 
206,224 
197,943 
211,795 
243,860 
225,612 
190,529 
185,975 
202,912 
192,319 
193,572 
196,746 
203,504 
199,599 
226,244 
268,636 
249,564 
256,378 
257,533 
239,028 
236,896 
257,437 
236,787 
247,020 
260,122 
247,517 
262,605 
283,932 
270,308 
232,872 
239,624 
260,674 
274,704 
284,235 
296,876 
304,289 
340,122 
305,050 
290,547 
261,555 
286,697 

215,886 
207,373 
221,224 
212,651 
241,605 
193,174 
206,774 
207,371 
200,196 
218,837 
255,435 
234,756 
204,851 
199,466 
210,520 
199,225 
196,844 
200,919 
208,442 
220,592 
262,358 
293,754 
273,546 
287,670 
287,379 
264,290 
275,031 
294,256 
269,289 
272,503 
282,179 
281,049 
296,120 
321,557 
284,869 
260,744 
266,854 
272,666 
307,112 
302,792 
338,860 
344,694 
377,544 
345,280 
326,239 
282,991 
3 27,329 

229,388 
219,682 
238,502 
222,834 
259,942 
194,430 
192,716 
209,094 
204,664 
226,38 1 
268,260 
244,231 
217,310 
199,476 
218,291 
206,835 
201,983 
204,020 
213,785 
239,232 
290,8 6 2 
320,321 
301,032 
318,191 
320,004 
293,189 
306,957 
317,528 
293,615 
306,592 
314,102 
313,335 
324,953 
3 50,866 
295,544 
290,428 
297,465 
284,474 
337,477 
320,979 
375,180 
3 74,238 
413,391 
386,832 
356,670 
310,381 
368,493 

238,197 
229,517 
252,065 
231,230 
272,578 
190,353 
184,044 
207,133 
205,340 
2 3 2,540 
279,853 
251,520 
226,753 
203,341 
223,169 
206,851 
203,487 
204,139 
217,625 
250,306 
318,990 
345,630 
325,249 
341,501 
348,688 
317,556 
330,638 
337,322 
311,784 
335,355 
345,545 
340,379 
353,146 
372,357 
301,220 
313,549 
321,113 
298,020 
360,258 
337,542 
402,376 
401,520 

418,615 
379,801 
337,931 
401,404 

434,823 

246,771 
240,328 
266,757 
241,379 
284,273 
186,881 
181,007 
204,894 
207,736 
244,470 
287,714 
257,142 
235,512 
209,566 
227,859 
207,938 
205,665 
201,964 
223,668 
262,215 
345,391 
370,344 
349,596 
362,206 
369,450 
339,712 
349,028 
356,416 
327,136 
364,044 
375,526 
364,445 
376,312 
385,320 
309,302 
334,813 
344,284 
313,898 
383,223 
354,451 
419,930 
425,173 
442,755 
441,947 
397,011 
365,287 
430,139 

255,208 
251,266 
280,308 
252,456 
298,019 
184,462 
175,697 
201,422 
209,627 
255,905 
297,646 
265,895 
243,065 
211,211 
231,261 
209,126 
208,211 
201,271 
229,143 
275,842 
363,554 
384,3 68 
367,933 
378,049 
371,254 
357,366 
3 64,552 
370,757 
3 38,844 
384,789 
387,721 
383,640 
394,861 
397,864 
319,024 
351,184 
362,622 
331,257 
401,424 
373,334 
433,320 
441,800 
441,787 
458,529 
411,065 
364,901 
452,943 



221,797 
174,700 
229,615 
234,282 
248,980 
253,076 
196,662 
194,756 
227,544 
226,715 
194,037 
179,901 
167,117 
162,633 
151,677 
194,898 
185,790 
194,796 
214,448 
231,998 
239,221 
184,92 1 
166,187 
203,192 
228,145 
209,191 
235,206 
247,689 
219,953 
221,529 
225,024 
220,405 
254,183 
224,634 
250,660 
227,167 
245,830 
240,526 
244,350 
236,942 
245,329 
220,126 
208,894 
216,241 
204,507 
223,577 
284,688 

2 14, 162 
186,250 
251,122 
251,709 
270,828 
271,691 
215,446 
205,547 
234,258 
242,471 
215,064 
195,979 
183,494 
177,465 
160,161 
201,044 
192,659 
213,167 
2 30,947 
248,400 
250,138 
192,873 
172,304 
222,275 
239,373 
227,484 
249,199 
258,004 
225,054 
226,138 
241,372 
234,062 
262,811 
241,073 
263,489 
232,523 
246,085 
254,684 
253,638 
253,124 
261,399 
232,045 
210,262 
215,592 
219,516 
238,906 
295,855 

226,475 
225,927 
289,293 
285,289 
306,865 
3 04,48 6 
247,056 
241,816 
266,641 
268,365 
248,074 
219,682 
207,O 13 
200,136 
185,734 
240,458 
225,820 
248,436 
264,217 
284,203 
267,078 
227,799 
207,343 
247,606 
251,193 
262,725 
282,336 
283,823 
252,326 
261,778 
270,741 
251,810 
283,478 
275,180 
297,978 
269,721 
275,038 
280,162 
279,743 
281,455 
290,115 
256,655 
236,123 
238,636 
245,972 
269,782 
325,724 

245,947 
277,996 
3 2 6,94 1 
320,965 
341,565 
339,882 
279,522 
287,160 
307,336 
293,396 
277,772 
242,051 
225,167 
220,262 
222,216 
293,701 
272,807 
285,102 
305,372 
322,778 
284,344 
270,861 
255,762 
277,416 
260,348 
301,373 
322,409 
314,945 
286,671 
301,916 
300,530 
275,981 
307,771 
312,996 
335,729 
320,401 
320,836 
302,639 
307,280 
313,533 
320,936 
285,062 
270,957 
269,934 
280,673 
303,507 
368,870 

275,863 
325,314 
370,802 
3 5 8,s 68 
378,683 
372,043 
314,036 
332,708 
344,611 
320,587 
311,199 
265,616 
247,599 
242,952 
268,653 
336,553 
321,456 
329,283 
348,399 
366,200 
302,763 
313,393 
300,243 
303,524 
274,182 
343,797 
368,275 
353,275 
318,605 
329,869 
335,929 
316,008 
3 44,5 6 1 
358,901 
375,540 
370,801 
357,474 
328,501 
336,434 
351,991 
361,242 
319,010 
307,945 
296,120 
322,228 
342,892 
416,911 

316,840 
362,558 
411,867 
395,718 
412,376 
397,523 
347,922 
374,590 
368,968 
350,678 
342,013 
288,990 
269,243 
264,631 
314,032 
366,054 
364,751 
372,785 
392,978 
408,961 
325,111 
351,352 
334,669 
322,475 
292,349 
3 84,6 14 
414,480 
391,473 
350,098 
351,912 
373,172 
350,010 
382,711 
404,872 
415,892 
413,442 
381,522 
359,163 
3 6 1,64 1 
392,146 
407,326 
350,696 
344,183 
315,263 
3 66,5 28 
391,307 
461,446 

351, lag 
396,297 
442,896 
428,908 
436,387 
406,155 
375,462 
410,809 
396,744 
364,353 
364,459 
305,940 
286,581 
282,590 
353,952 
390,438 
391,414 
406,223 
42 7,147 
437,800 
340,491 
378,320 
367,148 
340,236 
314,992 
415,868 
445,494 
421,351 
379,586 
377,742 
405,065 
38 1,255 
397,823 
437,612 
445,437 
445,198 
405,510 
385,279 
380,397 
424,043 
439,328 
377,056 
380,682 
338,018 
400,158 
434,231 
493,520 

380,589 
424,537 
466,132 
454,496 
453,648 
408,323 
397,982 
437,774 
426,896 
373,218 
381,175 
323,294 
303,564 
300,271 
383,277 
412,935 
408,371 
431,683 
448,3 3 4 
458,966 
350,394 
397,896 
395,110 
362,815 
345,292 
439,723 
468,352 
445,223 
406,030 
403,443 
432,171 
409,001 
394,195 
458,646 
468,596 
467,512 
429,788 
409,025 
397,263 
444,196 
460,694 
399,294 
411,186 
362,239 
427,055 
467,624 
518,595 

403,662 
442,353 
483,142 
471,279 
467,233 
417,220 
419,922 
458,268 
445,592 
390,582 
394,440 
334,708 
319,842 
318,978 
404,546 
427,487 
420,973 
451,197 
464,112 
473,932 
357,308 
410,975 
412,406 
381,336 
370,969 
458,284 
485,831 
462,680 
429,222 
403,903 
45 1,505 
419,692 
386,757 
475,474 
484,971 
484,225 
449,869 
418,256 
412,435 
447,776 
475,915 
418,111 
435,761 
384,645 
448,700 
493,478 
532,924 



292,976 
2 30,2 2 1 
181,278 
175,243 
232,945 
273,850 
286,361 
282,045 
237,828 
248,952 
224,643 
2 3 8,440 
203,079 
231,596 
2 25,948 
220,606 
241,945 
202,601 
217,014 
205,529 
209,186 
188,498 
181,846 
166,312 
202,015 
229,009 
211,499 
219,293 
2 18,124 
232,466 
159,610 
144,540 
150,638 
199,204 
2 11,005 
190,102 
185,424 
171,900 
149,872 
174,495 
186,096 
192,178 
228,589 
186,183 
157,576 
154,693 
183,926 

309,426 
244,7 14 
181,655 
174,479 
252,382 
290,161 
305,623 
301,086 
260,975 
252,540 
226,091 
257,437 
225,175 
254,876 
250,938 
244,975 
246,503 
202,873 
239,215 
230,434 
234,097 
209,317 
203,597 
169,610 
200,3 13 
2 6 1,188 
238,068 
245,017 
242,620 
259,396 
162,401 
146,471 
152,368 
230,048 
236,434 
217,043 
217,746 
181,462 
151,023 
199,841 
214,119 
220,064 
255,749 
213,333 
164,247 
156,340 
214,108 

327,067 
264,660 
206,288 
206,432 
271,647 
310,017 
321,864 
320,500 
279,564 
283,061 
248,123 
267,145 
236,934 
2 64,03 9 
257,897 
258,676 
253,492 
236,064 
252,970 
242,132 
238,662 
213,778 
209,003 
190,699 
230,138 
263,490 
241,768 
255,842 
256,521 
262,883 
178,305 
163,435 
167,035 
240,985 
232,204 
215,259 
213,163 
199,165 

201,330 
214,308 
219,235 
249,780 
212,235 
179,765 
173,612 
2 15,98 1 

170,267 

344,507 
286,327 
2 4 3,4 7 0 
255,241 
298,608 
346,17 1 
355,587 
357,134 
310,305 
322,653 
284,821 
286,289 
257,339 
280,700 
273,830 
285,935 
271,876 
288,769 
275,342 
261,274 
250,915 
227,583 
2 2 1,053 
222,381 
280,077 
271,877 
256,601 
273,902 
275,899 
264,298 
199,126 
186,194 
194,891 
264,122 
240,459 
219,712 
2 11,853 
2 2 8,984 
201,960 
209,497 
223,034 
231,957 
255,592 
220,207 
199,013 
205,086 
230,368 

358,853 
317,123 
283,467 
301,823 
339,815 
392,937 
399,428 

349,496 
3 64,283 
316,912 
308,595 
284,505 
311,114 
302,161 
323,133 
290,522 
332,591 
303,957 
289,996 
271,063 
246,218 
240,346 
260,083 
32 1,207 
292,826 
287,314 
306,104 
306,051 
270,410 
2 16,144 
199,594 
225,798 
299,074 
259,596 
230,562 
217,440 
262,463 
224,916 
226,025 
243,555 
255,280 
271,592 
235,933 
220,983 
229,044 
259,068 

405,a57 

374,248 
347,649 
321,169 
340,553 
391,769 
438,704 
441,862 
452,863 
393,520 
403,534 
351,425 
329,962 
315,967 
345,041 
342,304 
364,109 
308,613 
363,245 
337,234 
320,537 
298,177 
268,908 
264,786 
304,241 
3 50,69 6 
319,812 
325,694 
339,398 
342,102 
284,122 
225,027 
206,684 
256,310 
342,505 
279,119 
241,113 
221,016 
290,007 
240,9 18 
248,855 
271,234 
289,928 
288,422 
253,748 
246,451 
251,375 
293,415 

393,025 
375,578 
352,776 
376,652 
433,382 
469,316 
469,098 
486,199 
431,148 
439,460 
389,463 
349,553 
344,353 
375,140 
379,712 
397,877 
335,127 
390,663 
363,616 
346,345 
321,645 
290,888 
286,341 
348,816 
378,319 
345,408 
354,433 
363,571 
362,303 
305,201 
234,140 
218,866 
284,209 
379,755 
296,060 
247,415 
221,013 
298,280 
258,896 
272,362 
296,079 
320,496 
293,832 
267,319 
270,732 
282,301 
3 2 6,665 

4 16,67 2 
400,348 
376,609 
412,024 
463,685 
487,296 
487,965 
508,250 
463,612 
470,010 
424,2 9 6 
368,731 
372,348 
402,208 
413,471 
427,612 
368,829 
416,050 
382,530 
366,177 
347,403 
311,471 
308,075 
385,548 
399,503 
370,655 
377,325 
384,085 
376,542 
316,702 
242,858 
234,207 
308,038 
408,448 
3 12,34 1 
253,579 
218,760 
299,457 
279,067 
299,048 
324,786 
351,018 
309,170 
287,291 
296,489 
313,685 
360,807 

439,531 
420,568 
397,131 
438,321 
481,215 
499,848 
504,684 
519,735 
487,716 
485,209 
451,370 
387,996 
397,906 
425,557 
43 6,3 64 
450,317 
396,038 
435,292 
400,003 
379,891 
371,610 
330,406 
332,174 
415,766 
408,554 
389,430 
399,682 
402,405 
391,918 
327,172 
253,791 
250,292 
330,984 
429,816 
327,621 
260,544 
220,893 
300,945 
294,745 
325,646 
343,874 
3 74,674 
335,531 
307,817 
324,250 
335,955 
388,366 



208,287 
216,124 
208,975 
226,047 
159,565 
144,5 5 9 
167,445 
173,717 
176,718 
171,699 
172,028 
155,858 
153,726 
203,983 
212,698 
208,722 
178,079 
172,447 
155,542 
140,032 
162,214 
173,702 
164,693 
174,589 
182,918 
179,807 
156,353 
167,281 
173,218 
192,344 
187,132 
211,348 
160,579 
136,532 
166,000 
189,684 
189,004 
180,820 
245,401 
238,634 
183,546 

235,613 
244,757 
239,619 
255,784 
166,061 
151,335 
196,393 
204,725 
206,555 
203,129 
199,208 
169,099 
165,399 
236,767 
245,162 
235,721 
204,952 
200,065 
165,757 
148,714 
187,252 
197,699 
190,006 
200,893 
208,248 
195,049 
168,671 
201,905 
208,018 
233,692 
222,300 
250,973 
173,963 
147,667 
200,603 
228,367 
226,435 
218,865 
2 8 6,8 94 
257,232 
199,830 

236,496 
243,438 
238,405 
258,001 
176,700 
163,870 
192,497 
198,962 
199,036 
195,088 
194,731 

181,858 
235,692 
240,718 
230,083 
203,164 
199,757 
175,216 
160,541 
188,498 
195,737 
188,493 
199,882 
204,111 
206,306 
181,875 
197,264 
199,808 
224,231 
213,126 
241,194 
182,307 
158,701 
200,082 
228,308 
218,499 
213,588 
278,179 
269,077 
215,291 

179,406 

254,184 
262,779 
257,707 
278,390 
197,469 
185,786 
194,622 
196,779 
195,894 
194,488 
195,699 
189,558 
202,283 
229,176 
225,974 
219,681 
198,326 
198,788 
186,959 
181,070 
195,562 
196,876 
192,111 
195,693 
200,464 
211,253 
197,323 
194,753 
195,343 
212,326 
203,022 
226,770 
191,891 
180,574 
195,401 
218,518 
206,593 
205,878 
261,398 
269,174 
225,288 

285,625 
2 96,707 
290,180 
309,9 15 
215,881 
193,958 
200,438 
198,997 
198,678 
198,355 
200,064 
192,656 
204,175 
222,014 
215,932 
210,734 
200,815 
200,73 5 
193,311 
189,999 
205,094 
205,142 
198,208 
196,150 
198,946 
207,135 
195,793 
196,878 
195,918 
203,010 
199,361 
214,423 
198,343 
190,367 
199,263 
209,753 
201,252 
203,265 
244,872 
257,351 
215,028 

3 24,3 34 
335,675 
331,553 
344,3 87 
234,938 
192,228 
206,756 
202,351 
203,927 
207,637 
205,522 
195,089 
196,360 
215,659 
207,747 
205,909 
205,170 
207,551 
200,022 
196,319 
218,945 
218,877 
204,168 
196,839 
198,333 
200,127 
188,783 
204,253 
196,913 
199,250 
198,487 
205,705 
198,674 
191,750 
2 04,23 8 
206,309 
200,139 
202,264 
234,183 
240,2 24 
198,752 

360,405 
367,452 
366,373 
374,406 
249,676 
195,050 
209,945 
203,723 
208,410 
216,203 
207,023 
194,187 
192,439 
207,785 
203,453 
201,120 
209,979 
213,686 
208,295 
211,650 
233,969 
229,482 
207,066 
196,226 
195,906 
194,054 
190,035 
212,281 
194,593 
196,819 
197,458 
199,078 
196,669 
198,521 
206,830 
202,049 
197,820 
197,551 
219,003 
222,788 
192,416 

395,654 
392,556 
396,079 
381,864 
264,2 13 
199,326 
2 15,445 
208,406 
214,161 
227,532 
210,300 
193,317 
192,583 
201,903 
200,165 
201,375 
216,718 
221,749 
219,756 
233,544 
255,067 
238,579 
2 11,801 
197,909 
196,461 
190,975 
196,168 
222,745 
195,255 
196,413 
196,710 
196,347 
194,945 
205,247 
212,039 
200,084 
198,599 
194,117 
207,924 
208,059 
192,929 

425,029 
411,810 
4 18,702 
375,827 

200,821 
221,259 
214,490 
223,321 
241,697 
217,460 
190,402 
190,705 
200,255 
199,364 
202,030 
225,427 
233,268 
233,408 
253,154 
273,720 
242,280 
214,482 
199,611 
197,062 
190,086 
202,972 
233,689 
195,238 
197,795 
196,864 
195,855 
195,173 
209,324 
213,495 
198,313 
201,495 
192,431 
200,541 
199,486 
191,740 

280,667 



29 31 33 35 37 39 41 43 45 

HR15 
200,014 
208,094 
202,704 
202,991 
202,824 
200,899 
198,398 
198,092 
201,892 
202,004 
201,849 
203,074 
198,649 
194,663 
194,544 
205,262 
231,597 
248,561 
211,419 
197,513 
198,595 
201,299 
234,395 
212,180 
226,054 
256,941 
224,509 
200,434 
230,815 
247,573 
224,173 
273,410 
293,649 
274,562 
269,626 
304,824 
288,969 
3 11,448 
337,784 
338,726 
282,044 
310,154 

HR16 
201,867 
208,947 
206,036 
205,658 
206,821 
200,831 
201,045 
201,296 
204,188 
204,39 1 
207,249 
207,487 
198,005 
197,546 
197,816 
213,255 
241,007 
256,720 
214,857 
199,791 
197,650 
207,100 
240,513 
218,868 
232,583 
258,468 
227,433 
201,346 
237,167 
253,635 
2 3 6,043 
281,512 
306,964 
293,663 
278,450 
314,162 
292,708 
322,523 
353,389 
349,661 
288,545 
316,236 

HR17 
217,999 
220,364 
223,124 
222,136 
224,736 
213,976 
209,039 
213,765 
222,388 
216,968 
226,849 
228,624 
215,130 
213,728 
214,562 
235,659 
266,519 
283,978 
238,177 
217,860 
2 10,7 10 
230,938 
261,911 
245,152 
254,986 
269,182 
255,771 
218,960 
261,341 
288,560 
274,789 
307,909 
3 3 8,072 
332,433 
319,099 
344,550 
320,574 
343,612 
388,455 
394,070 
333,843 
338,787 

HR18 
254,124 
255,716 
267,988 
260,115 
266,077 
246,480 
233,857 
244,857 
251,977 
252,139 
266,942 
266,429 
247,672 
238,754 
244,773 
259,576 
294,599 
304,631 
277,650 
246,575 
237,105 
261,155 
283,596 
268,146 
280,575 
285,128 
294,008 
248,505 
279,376 
334,629 
318,013 
328,629 
363,564 
369,229 
3 60,354 
372,201 
351,282 
353,227 
418,108 
437,554 
381,142 
354,857 

HR19 
262,081 
264,336 
281,740 
266,798 
280,582 
247,792 
230,849 
244,740 
252,125 
256,894 
273,678 
274,318 
250,023 
238,060 
244,536 
258,122 
295,834 
303,934 
285,748 
248,558 
238,437 
265,501 
283,995 
269,649 
282,072 
290,210 
300,041 
249,096 
276,469 
346,271 
328,763 
329,636 
369,704 
374,519 
368,481 
373,822 
355,070 
347,199 
423,717 
444,100 
389,541 
348,821 

HR20 HR21 
257,582 255,332 
259,418 247,177 
286,028 283,342 
264,253 255,851 
282,448 281,625 
244,891 239,807 
221,723 213,192 
235,835 222,365 
244,864 231,267 
251,193 239,854 
270,541 267,083 
277,677 272,955 

231,893 224,606 
237,844 224,961 
252,459 239,923 
293,916 285,942 
299,038 288,006 
288,390 283,449 
247,792 245,316 
238,114 235,085 
264,450 256,940 
277,778 266,085 
265,391 257,821 
279,849 273,648 
292,361 292,851 
302,252 299,582 
247,714 243,427 
270,839 256,077 
351,017 348,223 
332,121 325,380 
331,168 327,990 
372,822 367,918 
377,044 374,857 
373,980 375,831 
372,665 363,472 
354,046 344,870 
333,068 315,639 
426,294 425,399 
445,434 442,894 
394,271 393,085 
340,104 330,570 

248,082 245,678 

HR22 
241,769 
227,763 
268,926 
240,373 
266,652 
228,707 
198,566 
201,654 
208,768 
218,841 
252,577 
255,874 
234,691 
211,027 
203,826 
218,148 
266,259 
266,372 
266,456 
237,616 
225,691 
2 40,62 8 
244,295 
242,008 
262,398 
286,345 
291,119 
232,634 
235,971 
331,655 
305,593 
310,537 
348,589 
362,692 
369,658 
345,227 
323,226 
287,699 
4 13,702 
426,576 
384,943 
315,589 

HR23 
224,863 
203,690 
248,122 
216,487 
246,499 
212,536 
182,238 
177,897 
182,475 
192,233 
233,456 
235,381 
219,415 
195,795 
179,081 
189,486 
238,884 
239,392 
243,240 
225,213 
212,533 
218,056 
215,601 
222,006 
244,783 
273,263 
276,433 
216,568 
212,957 
305,324 
278,304 
284,151 
323,038 
345,512 
356,344 
314,468 
292,523 
251,130 
388,878 
397,874 
367,132 
293,110 



260,434 
226,698 
3 34,5 3 3 
282,042 
274,999 
258,087 
340,901 
3 44,2 09 
330,877 
251,925 
251,966 
260,718 
335,586 
293,906 
347,133 
377,522 
305,271 
3 20,07 1 
309,159 
335,336 
357,531 
371,453 
372,691 
371,226 
330,475 
422,076 
458,296 
392,267 
3 54,72 6 
364,329 
313,340 
281,379 
252,736 
239,346 
2 54,425 
250,6 11 
297,269 
224,794 
256,000 
2 60,95 1 
280,573 
238,031 
234,871 
339,700 
349,164 
300,797 
296,829 

263,522 
235,110 
344,173 
291,852 
286,964 
267,961 
349,099 
349,676 
334,693 
256,773 
255,297 
259,717 
338,090 
298,786 
352,958 
372,126 
314,026 
319,922 
316,330 
342,227 
359,725 
387,047 
381,230 
378,582 
335,760 
432,189 
460,218 
396,449 
360,535 
370,553 
322,821 
283,884 
261,683 
243,885 
259,863 
248,252 
290,791 
229,850 
262,180 
259,034 
284,260 
237,543 
235,278 
346,616 
353,655 
309,819 
303,969 

289,487 
267,979 
376,031 
339,181 
320,642 
298,753 
371,200 
370,017 
356,695 
284,309 
279,458 
271,739 
351,816 
326,414 
375,579 
389,024 
343,253 
336,929 
338,930 
377,958 
389,641 
420,440 
420,465 
414,847 
374,376 
462,815 
476,028 
422,120 
392,579 
390,013 
353,772 
312,581 
289,165 
261,136 
272,876 
262,169 
305,999 
250,841 
280,114 
267,510 
296,457 
247,852 
247,737 
362,840 
363,579 
331,157 
341,431 

316,777 
297,604 
414,331 
392,625 
357,954 
327,972 
383,733 
386,029 
384,880 
314,488 
303,655 
278,906 
366,801 
360,562 
399,031 
415,896 
383,426 
356,146 
356,783 
415,827 
437,512 
459,355 
468,841 
461,175 
420,849 
506,873 
499,996 
465,733 
445,483 
422,224 
399,008 
367,254 
327,000 
291,654 
295,623 
303,081 
344,281 
285,205 
301,819 
293,009 
317,084 
274,867 
277,373 
389,504 
399,037 
358,152 
386,666 

318,099 
299,458 
423,357 
405,931 
368,662 
328,830 
3 80,99 1 
383,314 
384,072 
317,227 
301,110 
271,314 
366,746 
362,947 
403,806 
413,984 
387,768 
353,209 
345,813 
417,700 
443,142 
466,237 
479,264 
474,480 
429,649 
510,451 
494,834 
473,012 
460,555 
425,851 
413,788 
382,990 
335,085 
296,140 
293,927 
313,389 
352,921 
293,051 
301,114 
302,474 
314,336 
278,557 
283,545 
393,897 
414,582 
361,688 
404,693 

317,579 
298,166 
424,797 
413,032 
372,195 
325,828 
377,864 
382,223 
381,159 
3 14,704 
296,749 
2 66,25 1 
366,292 
360,754 
405,403 
406,532 
387,413 
345,010 
337,506 
417,248 
446,744 
468,033 
479,693 
477,160 
430,650 
505,052 
485,017 
474,357 
466,692 
425,468 
418,127 
387,853 
332,896 
293,618 
288,124 
315,787 
348,903 
290,170 
292,988 
301,260 
306,740 
274,897 
285,032 
388,335 
413,973 
359,378 
409,965 

307,615 
291,005 
419,807 
411,616 
370,366 
320,413 
372,279 
375,564 
373,078 
306,022 
291,126 
262,064 
363,089 
354,153 
401,849 
3 9 6,680 
380,752 
335,364 
333,186 
415,874 
445,598 
460,773 
473,127 
472,357 
423,084 
494,324 
4 7 2,4 9 8 
472,502 
462,858 
423,012 
415,968 
386,924 
323,315 
292,007 
281,928 
3 14,953 
339,143 
284,229 
283,645 
294,459 
298,579 
269,266 
278,680 
376,016 
408,369 
353,861 
407,374 

287,180 
274,904 
403,317 
395,562 
352,840 
308,771 
359,969 
360,602 
355,186 
2 90,3 94 
280,015 
256,360 
355,485 
340,440 
391,279 
380,081 
362,417 
318,027 
332,674 
411,438 
437,511 
445,818 
453,793 
455,132 
403,543 
477,889 
455,911 
463,908 
447,798 
414,457 
407,924 
372,413 
302,293 
285,153 
270,566 
309,674 
318,817 
266,358 
263,746 
275,389 
284,537 
259,405 
267,513 
354,618 
394,113 
333,795 
393,457 

256,472 
247,910 
375,763 
366,677 
324,688 
287,416 
339,840 
334,973 
327,151 
265,088 
257,919 
241,931 
341,380 
3 2 0,05 8 
370,005 
357,006 
337,379 
293,177 
330,964 
401,938 
423,900 
423,2 54 
431,718 
431,030 
3 76,2 23 
456,446 
438,262 
452,451 
424,621 
392,274 
387,586 
348,469 
276,199 
272,189 
255,481 
297,101 
291,932 
239,994 
237,177 
250,74 1 
266,582 
244,814 
250,721 
326,952 
372,278 
303,226 
372,004 



412,269 
359,366 
294,193 
272,663 
289,661 
252,610 
299,662 
301,180 
370,575 
299,911 
337,439 
365,920 
352,894 
286,340 
279,904 
322,913 
331,726 
389,724 
362,528 
320,180 
260,211 
229,988 
216,471 
203,125 
300,137 
308,365 
346,640 
304,467 
266,701 
284,789 
260,673 
293,956 
283,761 
294,631 
232,589 
214,148 
206,195 
198,953 
201,411 
2 11,565 
191,452 
195,383 
229,330 
249,897 
257,655 
251,009 
2 19,104 

418,238 
348,588 
294,144 
277,499 
300,235 
256,903 
305,220 
304,709 
371,351 
300,786 
343,686 
382,699 
355,661 
288,185 
283,562 
327,369 
335,197 
393,489 
370,133 
330,129 
260,543 
236,033 
214,806 
207,057 
309,040 
312,460 
353,449 
308,931 
268,022 
288,560 
260,082 
303,687 
291,702 
304,030 
233,060 
214,200 
205,033 
199,117 
201,665 
216,691 
194,031 
198,339 
231,737 
255,304 
259,159 
256,311 
222,644 

431,564 
360,540 
316,485 
303,312 
322,419 
283,326 
319,439 
314,465 
377,240 
317,914 
357,940 
412,917 
367,500 
309,933 
305,935 
336,895 
344,741 
410,504 
384,541 
350,548 
272,852 
247,814 
2 19,184 
221,389 
323,750 
330,845 
370,527 
324,775 
278,576 
299,799 
270,180 
316,682 
307,804 
3 20,6 15 
242,656 
218,617 
210,328 
210,271 
204,784 
224,708 
198,634 
203,575 
240,401 
261,736 
261,919 
266,591 
229,024 

456,179 
401,634 
370,082 
348,302 
352,083 
335,634 
346,502 
335,998 
394,899 
356,037 
387,030 
453,080 
399,252 
359,072 
342,938 
357,036 
364,518 
438,885 
408,820 
379,727 
315,579 
279,853 
236,660 
247,440 
343,855 
356,479 
396,642 
352,109 
308,614 
315,086 
290,488 
339,658 
3 3 6,830 
344,402 
273,476 
240,493 
228,101 
227,747 
223,859 
243,638 
212,646 
215,745 
2 5 2,3 8 6 
271,966 
267,864 
280,051 
240,712 

457,361 
420,563 
395,875 
366,781 
359,919 
359,442 
355,866 
340,061 
396,213 
373,286 
397,032 
470,321 
419,564 
390,166 
363,724 
368,012 
370,402 
451,022 
422,215 
395,098 
355,904 
309,787 
262,989 
264,127 
356,694 
375,730 
419,025 
383,008 
345,590 
3 3 4,488 
318,861 
3 56,65 1 
368,493 
367,119 
320,908 
282,430 
2 64,390 
257,581 
264,572 
271,756 
242,735 
244,310 
271,031 
283,133 
278,408 
294,285 
251,994 

450,814 
419,174 
401,853 
366,934 
356,989 
366,124 
355,133 
337,997 
388,737 
382,409 
394,174 
466,730 
416,830 
398,999 
365,164 
365,809 
370,534 
444,293 
416,890 
393,044 
369,408 
317,465 
266,176 
265,806 
355,313 
374,959 
417,538 
388,735 
353,668 
333,162 
323,773 
353,309 
370,595 
364,747 
337,017 
295,321 
276,765 
262,709 
271,437 
270,197 
246,246 
248,594 
270,459 
277,707 
299,425 
308,701 
276,296 

444,3 15 
415,307 
398,821 
3 59,304 
351,424 
365,901 
345,306 
335,286 
378,616 
381,444 
383,360 
462,821 
408,378 
398,708 
362,831 
359,729 
363,658 
431,827 
403,991 
383,202 
372,171 
319,072 
269,870 
257,965 
345,271 
365,934 
409,416 
384,7 11 
354,001 
327,238 
318,575 
341,807 
365,250 
3 5 9,344 
340,296 
302,218 
282,016 
254,897 
265,866 
258,983 
235,263 
240,969 
263,796 
270,146 
295,472 
300,086 
276,826 

431,145 
41  1,109 
389,447 
342,172 
329,939 
351,166 
324,245 
327,548 
366,992 
379,825 
363,343 
449,166 
391,768 
387,915 
353,419 
352,893 
355,844 
410,780 
386,666 
366,161 
360,767 
314,249 
262,406 
240,806 
32 6,2 18 
350,624 
390,564 
369,604 
348,159 
317,099 
303,856 
322,887 
348,516 
342,924 
328,438 
301,311 
279,984 
235,998 
250,739 
236,595 
214,612 
220,773 
252,306 
257,070 
279,051 
280,148 
263,553 

412,977 
398,628 
372,608 
315,741 
304,3 57 
326,398 
297,675 
312,897 
350,449 
358,352 
33 6,707 
426,565 
368,667 
370,016 
338,565 
341,185 
343,458 
385,301 
363,346 
339,799 
342,014 
299,912 
250,050 
218,829 
298,595 
322,456 
362,449 
346,993 
334,899 
300,667 
282,476 
295,450 
322,363 
3 16,611 
309,192 
292,303 
274,006 
211,085 
227,914 
209,183 
185,528 
195,040 
234,104 
240,104 
252,141 
252,237 
238,435 



223,527 
190,699 
188,544 
187,867 
229,452 
257,073 
200,9 16 
190,412 
223,638 
210,643 
195,942 
227,102 
203,480 
189,397 
191,468 
202,041 
204,614 
193,265 
179,024 
243,872 
241,751 
205,349 
191,278 
188,617 
187,906 
198,505 
220,694 
242,084 
263,003 
268,660 
256,819 
189,485 
181,062 
193,545 
198,258 
201,999 
211,872 
238,907 
210,965 
191,180 
204,164 
208,012 
195,496 
202,120 
228,207 
212,301 
226,913 

221,495 
193,033 
188,825 
188,600 
230,993 
261,434 
196,459 
190,669 
222,969 
204,419 
192,868 
230,454 
2 00,3 06 
186,584 
192,732 
205,390 
206,621 
194,650 
182,088 
247,088 
245,588 
206,605 
190,345 
185,129 
190,494 
206,247 
230,203 
251,721 
275,208 
277,759 
260,009 
195,395 
182,657 
194,074 
200,2 18 
206,288 
213,626 
241,404 
212,378 
19 2,s 9 3 
205,014 
205,538 
195,864 
207,345 
235,511 
210,067 
234,427 

225,273 
196,985 
190,462 
191,348 
242,290 
277,938 
201,238 
197,238 
228,120 
205,498 
196,056 
241,799 
203,031 
192,202 
199,056 
213,581 
210,373 
196,406 
187,683 
253,289 
251,363 
213,499 
197,019 
186,829 
195,905 
216,361 
241,247 
266,177 
289,323 
285,995 
256,260 
199,231 
188,067 
200,693 
207,614 
215,801 
220,329 
248,796 
218,596 
200,475 
2 11,074 
208,459 
201,111 
215,169 
243,703 
210,051 
243,511 

233,579 
202,033 
191,762 
194,277 
250,097 
290,25 1 
206,491 
206,080 
234,768 
207,158 
201,748 
25 1,170 
207,475 
197,564 
205,222 
219,710 
212,759 
196,995 
192,222 
261,846 
253,918 
223,300 
202,437 
192,849 
198,578 
223,295 
248,812 
272,574 
296,342 
286,900 
248,665 
198,911 
195,038 
207,642 
210,342 
218,170 
224,354 
246,752 
220,193 
207,822 
214,115 
213,519 
206,678 
220,583 
249,453 
206,412 
249,067 

245,196 
210,166 
197,804 
197,836 
258,979 
299,894 
2 14,9 16 
212,828 
247,525 
215,098 
206,202 
258,229 
218,467 
204,565 
208,333 
220,808 
209,596 
197,050 
194,549 
262,263 
253,086 
229,588 
208,220 
193,210 
197,393 
223,696 
249,263 
270,254 
2 87,7 11 
283,009 
242,171 
195,806 
197,742 
213,348 
214,600 
217,986 
224,221 
239,171 
215,561 
211,855 
219,187 
2 19,745 
207,696 
221,610 
245,987 
209,241 
247,281 

268,341 
242,587 
220,467 
220,462 
274,573 
313,475 
245,521 
236,406 
272,836 
247,106 
223,944 
273,923 
249,576 
233,006 
229,65 1 
23 9,63 8 
224,586 
211,582 
213,406 
275,964 
264,250 
238,434 
230,226 
211,443 
210,334 
236,492 
2 57,303 
273,731 
285,875 
283,816 
246,246 
206,971 
216,533 
233,784 
229,999 
229,208 
240,227 
242,314 
213,651 
222,734 
235,264 
231,601 
220,793 
230,165 
249,317 
214,502 
249,966 

270,436 
248,216 
220,703 
218,218 
266,935 
305,111 
250,512 
241,073 
277,110 
261,749 
222,616 
268,536 
259,357 
242,594 
240,377 
249,045 
23 1,106 
220,944 
226,283 
280,069 
270,364 
228,656 
242,101 
224,549 
219,754 
246,937 
264,107 
279,996 
288,644 
291,118 
241,605 
217,647 
231,382 
241,236 
243,609 
242,254 
253,663 
251,640 
22 1,707 
224,929 
244,248 
249,452 
242,088 
253,035 
262,580 
225,246 
259,135 

255,899 
235,892 
212,568 
206,837 
245,320 
285,414 
235,575 
223,682 
264,52 2 
259,712 
216,552 
251,720 
248,415 
2 2 5,7 14 
222,437 
230,428 
216,185 
207,914 
209,576 
255,584 
247,640 
208,310 
229,861 
212,806 
203,243 
220,736 
236,230 
250,381 
259,352 
259,476 
221,902 
205,157 
212,788 
217,864 
221,591 
221,543 
230,610 
235,261 
208,217 
206,950 
224,581 
234,000 
223,185 
234,463 
250,687 
212,261 
237,600 

228,975 
209,211 
196,566 
193,523 
2 20,53 5 
257,377 
211,368 
195,068 
247,175 
250,379 
195,664 
228,352 
223,551 
198,899 
190,396 
198,827 
193,672 
187,830 
182,925 
219,973 
213,243 
182,888 
207,141 
195,984 
183,501 
186,604 
195,582 
207,148 
214,199 
215,254 
195,534 
187,432 
184,197 
187,257 
187,172 
187,567 
195,566 
210,209 
187,642 
182,305 
194,376 
206,874 
191,169 
200,912 
227,086 
193,082 
204,132 



259,578 
261,796 
289,261 
262,425 
304,583 
182,662 
172,360 
196,857 
209,763 
265,844 
303,783 
277,886 
249,906 
2 10,3 84 
234,369 
209,001 
208,792 
199,510 
234,265 
289,048 
373,354 
387,856 
377,153 
388,520 
360,981 
370,790 
377,355 
378,123 
348,490 
400,577 
353,188 
399,210 
408,820 
409,252 
327,194 
356,374 
373,799 
351,616 
414,299 
383,185 
443,333 
450,217 
438,135 
467,558 
424,108 
359,451 
466,710 

265,482 
272,417 
299,726 
275,017 
300,3 24 
184,5 37 
174,124 
198,060 
215,000 
273,529 
315,765 
289,465 
258,944 
213,887 
2 3 8,816 
208,296 
213,100 
202,036 
242,670 
304,724 
383,106 
385,680 
383,781 
397,590 
339,138 
380,045 
389,108 
382,551 
357,606 
413,020 
320,417 
410,664 
413,867 
418,187 
333,453 
357,834 
379,686 
372,462 
422,416 
386,120 
450,760 
453,814 
438,734 
474,117 
433,884 
360,919 
474,162 

275,518 
284,876 
315,555 
288,539 
294,437 
187,514 
177,996 
208,336 
2 2 6,944 
290,598 
329,067 
298,640 
263,454 
223,294 
248,774 
215,202 
220,803 
2 10,804 
255,260 
318,218 
393,151 
388,905 
3 90,9 3 9 
405,135 
326,882 
383,800 
395,023 
384,934 
361,359 
425,556 
308,703 
417,878 
422,214 
4 14,43 3 
340,231 
349,774 
379,607 
391,262 
430,376 
389,503 
457,058 
461,595 
434,382 
477,351 
443,100 
375,410 
481,704 

280,454 
288,975 
320,687 
293,074 
291,634 
189,625 
183,278 
218,430 
232,867 
299,382 
328,763 
292,222 
260,982 
229,520 
251,489 
220,146 
227,636 
216,582 
2 5 8,508 
321,766 
396,968 
388,304 
388,796 
400,804 
314,419 
373,289 
383,948 
379,880 
358,021 
427,705 
301,177 
414,598 
418,647 
403,163 
340,303 
342,230 
370,373 
393,712 
428,119 
382,534 
454,460 
464,241 
428,196 
450,447 
445,222 
384,747 
475,558 

275,156 
285,146 
3 13,161 
286,146 
282,210 
189,647 
188,627 
224,026 
235,467 
296,854 
319,663 
274,790 
250,651 
228,827 
245,898 
223,549 
226,746 
219,472 
252,560 
314,086 
388,490 
380,222 
3 77,3 3 3 
386,495 
303,515 
351,508 
363,728 
358,061 
343,532 
416,836 
291,090 
399,277 
403,202 
387,416 
327,836 
327,218 
353,420 
388,083 
414,010 
366,281 
441,995 
453,899 
418,129 
4 10,635 
434,093 
379,302 
460,015 

268,134 
275,198 
302,481 
275,565 
278,627 
194,704 
201,385 
233,364 
241,589 
294,717 
313,393 
255,407 
240,598 
232,599 
237,395 
224,559 
228,849 
224,971 
244,9 11 
296,431 
375,794 
364,158 
357,784 
365,147 
295,633 
328,924 
339,831 
336,358 
330,353 
395,296 
281,769 
377,394 
378,905 
369,107 
308,086 
312,396 
336,750 
369,747 
393,217 
352,688 
418,419 
438,052 
402,664 
380,400 
408,790 
365,087 
439,147 

279,926 
285,240 
310,236 
288,594 
278,628 
213,270 
2 24,53 6 
246,072 
261,612 
307,087 
326,239 
262,089 
249,749 
239,553 
246,997 
238,932 
244,567 
237,345 
25 3,2 78 
292,967 
373,999 
3 6 1,02 2 
353,825 
357,670 
298,993 
320,263 
341,384 
331,377 
327,675 
385,261 
285,875 
369,310 
370,900 
363,627 
298,056 
310,981 
331,571 
358,874 
385,413 
3 5 1,608 
409,359 
428,449 
392,993 
362,112 
392,012 
355,970 
427,924 

254,872 
259,858 
284,807 
264,975 
253,053 
207,856 
210,922 
228,227 
245,573 
284,644 
302,427 
244,893 
235,652 
221,499 
230,904 
224,399 
228,619 
221,567 
239,682 
275,066 
348,491 
331,747 
324,968 
328,855 
277,429 
298,777 
321,479 
3 10,7 16 
299,433 
360,814 
274,852 
345,247 
353,559 
349,343 
282,051 
294,840 
313,433 
343,114 
367,602 
337,854 
388,445 
406,566 
361,765 
337,693 
369,044 
342,107 
410,966 

213,588 
216,328 
239,826 
224,914 
2 17,67 1 
190,950 
184,918 
196,635 
211,278 
240,180 
259,792 
2 16,197 
207,626 
192,748 
199,075 
193,582 
196,621 
194,435 
213,764 
240,2 66 
298,462 
281,085 
277,015 
279,365 
240,493 
264,899 
283,167 
275,307 
255,422 
3 10,475 
243,174 
295,502 
315,424 
3 16,480 
242,770 
256,267 
275,320 
301,804 
324,931 
304,825 
350,003 
360,710 
313,807 
293,744 
319,099 
300,169 
371,311 



421,134 
457,140 
492,698 
478,820 
476,981 
427,636 
436,164 
471,497 
457,253 
405,956 
3 96,540 
345,692 
333,500 
337,779 
420,571 
437,236 
431,133 
462,842 
473,948 
484,690 
363,789 
421,934 
416,806 
394,731 
392,816 
470,392 
495,918 
472,445 
445,701 
378,916 
465,340 
420,078 
390,177 
487,873 
494,670 
496,602 
462,782 
433,468 
427,509 
439,725 
485,709 
432,175 
453,284 
401,360 
463,576 
510,987 
535,155 

434,011 
467,701 
499,146 
485,122 
483,744 
432,158 
446,415 
480,193 
465,873 
417,554 
392,878 
356,834 
346,912 
354,973 
435,175 
443,888 
439,276 
473,498 
482,244 
492,276 
375,095 
434,714 
414,033 
402,870 
412,067 
482,227 
504,359 
476,691 
461,677 
365,807 
472,603 
432,221 
396,914 
496,576 
502,495 
505,486 
473,028 
444,790 
439,146 
439,113 
488,976 
439,785 
466,634 
417,558 
474,707 
522,704 
535,386 

442,461 
476,429 
502,124 
493,850 
495,629 
439,716 
456,535 
484,401 
473,571 
427,883 
388,846 
368,995 
360,103 
369,506 
443,936 
447,989 
446,145 
483,915 
489,662 
496,399 
388,342 
439,273 
412,513 
417,681 
429,829 
492,3 2 6 
505,497 
473,781 
465,340 
372,945 
472,217 
443,442 
397,6 11 
502,004 
505,176 
508,361 
479,366 
454,685 
451,006 
440,3 67 
491,168 
437,776 
469,370 
429,893 
477,879 
531,248 
539,666 

440,432 
476,800 
500,198 
495,794 
495,402 
436,212 
455,399 
482,311 
474,546 
429,997 
388,081 
373,053 
363,313 
375,751 
441,825 
442,708 

487,075 
490,130 
494,104 
392,220 
435,237 
404,344 
424,562 
439,473 
492,845 
503,534 
461,259 
464,006 
380,247 
445,396 
449,802 
398,923 
502,328 
502,698 
503,730 
478,704 
466,030 
458,606 
438,993 
488,822 
426,189 
462,461 
432,766 
475,201 
531,253 
539,955 

443,734 

427,442 
465,699 
489,383 
485,232 
483,921 
418,631 
440,988 
468,582 
463,037 
417,947 
378,149 
359,708 
352,405 
363,778 
427,708 
425,058 
427,531 
475,246 
475,824 
476,546 
388,109 
420,242 
386,377 
413,628 
434,769 
482,975 
492,605 
447,304 
451,337 
373,040 
412,230 
444,683 
392,334 
492,542 
490,309 
487,544 
464,504 
459,094 
45 1,744 
427,301 
475,578 
405,414 
449,443 
418,051 
460,066 
521,957 
527,592 

404,3 95 
448,114 
468,489 
464,301 
459,049 
395,160 
415,221 
445,411 
443,780 
392,050 
354,007 
333,257 
328,910 

402,176 
396,110 
407,3 12 
452,831 
455,118 
455,988 
367,888 
392,604 
373,631 
396,128 
414,672 
459,906 
472,726 
429,488 
430,221 
359,309 
385,547 
427,426 
376,023 
468,609 
463,077 
462,754 
441,315 
438,239 

411,230 
451,077 
382,846 
428,807 
392,752 
440,154 
503,783 
512,046 

339,447 

430,584 

384,601 
436,513 
455,771 
450,685 
445,688 
380,374 
392,827 
430,980 
433,601 
371,516 
3 40,63 5 
313,909 
311,690 
315,476 
379,893 
368,481 
387,535 
433,084 
440,158 
439,726 
359,197 
371,086 
363,923 
389,431 
397,281 
442,743 
461,010 
418,460 
415,680 
352,552 
372,413 
421,962 
374,079 
460,175 
446,038 
450,468 
431,242 
430,022 

406,696 
439,715 
376,089 
420,096 
380,984 
427,622 
496,142 
503,873 

421,304 

362,875 
416,631 
428,663 
428,250 
422,746 
360,484 
370,092 
414,96 1 
415,426 
349,682 
3 2 5,046 
297,169 
296,660 
298,776 
357,010 
342,484 
363,594 
405,685 
414,093 
405,473 
344,s 6 6 
346,935 
336,682 
364,573 
375,135 
416,928 
436,574 
398,394 
392,714 
3 35,63 3 
348,507 
395,631 
353,593 
435,286 
419,175 
422,933 
405,605 
398,566 
392,812 
383,052 
407,550 
352,245 
395,153 
353,751 
391,656 
465,027 
470,335 

321,549 
369,118 
375,170 
382,355 
373,052 
315,886 
329,843 
376,920 
375,450 
303,102 
283,647 
257,248 
257,138 
263,224 
330,372 
3 19,584 
313,263 
354,686 
363,263 
353,540 
310,069 
306,031 
297,450 
320,040 
330,653 
370,3 67 
387,806 
360,664 
353,861 
299,555 
305,178 
353,545 
313,131 
389,517 
377,584 
380,833 
359,297 
351,026 
347,648 
341,421 
357,590 
317,375 
354,830 
308,842 
340,034 
416,313 
419,915 



452,274 
435,199 
414,'720 
456,018 
494,002 
503,682 
5 10,83 1 
496,675 
503,559 
471,412 
468,408 
403,710 
416,591 
439,578 
452,157 
465,692 
419,456 
447,677 
413,291 
390,110 
386,724 
3 44,97 5 
354,018 
437,245 
414,847 
400,9 13 
420,366 
418,652 
403,345 
333,317 
263,646 
267,071 
353,710 
437,201 
3 39,85 1 
261,649 
221,521 
304,9 68 
307,2 57 
347,198 
3 5 3,8 9 3 
390,431 
353,745 
323,271 
349,264 
346,025 
410,444 

456,007 
445,279 
428,500 
470,140 
504,562 
515,894 
517,550 
471,175 
514,002 
446,912 
482,450 
419,525 
432,175 
449,897 
465,146 
474,563 
434,899 
458,505 
423,759 
398,186 
397,903 
359,436 
371,607 
450,520 
412,688 
409,373 
435,201 
434,050 
408,562 
334,129 
274,559 
285,548 
374,990 
432,434 
344,75 3 
261,556 
222,498 
314,976 
319,244 
366,662 
3 64,867 
400,024 
365,103 
338,126 
369,725 
360,938 
426,745 

460,932 
449,081 
437,029 
479,524 
512,367 
525,028 
528,527 
457,813 
517,558 
426,379 
492,382 
432,377 
438,499 
458,222 
472,919 
480,300 
433,951 
465,185 
431,587 
401,696 
404,798 
370,322 
383,062 
456,354 
405,521 
417,796 
443,173 
446,369 
406,647 
333,848 
282,009 
300,39 1 
388,139 
421,157 
351,894 
265,501 
229,909 
321,092 
328,537 
380,422 
369,521 
404,545 
374,409 
346,024 
380,790 
370,559 
437,610 

467,391 
444,3 6 2 
433,080 
480,839 
518,831 
524,857 
530,977 
444,249 
5 16,308 
410,202 
487,724 
439,029 
431,473 
457,856 
473,420 
473,112 
431,568 
462,392 
429,531 
401,339 
405,569 
369,578 
385,446 
451,223 
396,458 
418,941 
440,700 
449,042 
403,929 
326,460 
279,065 
305,167 
389,915 
402,751 
352,100 
2 66,63 3 
236,325 
319,772 
328,024 
379,932 
362,112 
396,363 
372,976 
338,782 
374,661 
365,133 
434,127 

454,734 
424,335 
414,082 
466,654 
509,374 
515,542 
519,687 
421,393 
500,730 
393,325 
477,908 
423,677 
414,995 
444,437 
458,974 
449,267 
418,845 
443,730 
412,877 
388,087 
389,158 
355,587 
365,656 
429,189 
379,948 
405,892 
424,650 
430,701 
392,412 
300,963 
264,662 
290,265 
373,764 
387,685 
335,489 
268,052 
239,128 
303,598 
308,751 
359,965 
346,023 
382,974 
353,661 
311,958 
347,220 
345,846 
414,170 

434,308 
393,754 
383,161 
442,490 
492,535 
499,044 
502,787 
409,394 
475,466 
381,030 
464,729 
396,174 
398,546 
420,371 
436,856 
423,757 
401,042 
423,238 
392,669 
378,841 
366,801 
334,769 
335,218 
409,081 
3 74,742 
394,240 
409,737 
411,096 
386,093 
284,151 
254,667 
276,186 
361,767 
391,343 
328,415 
280,872 
249,877 
300,976 
303,536 
351,048 
346,694 
378,589 
356,442 
299,522 
331,525 
346,545 
405,597 

425,419 
378,062 
367,926 
430,218 
481,583 
492,238 
492,442 
402,671 
464,773 
378,826 
454,435 
382,649 
392,709 
4 11,3 34 
425,882 
408,107 
376,510 
411,217 
381,532 
372,966 
357,742 
328,193 
320,119 
394,309 
366,553 
383,343 
395,528 
393,853 
374,503 
277,243 
249,730 
2 66,900 
346,537 
377,238 
315,132 
2 73,240 
247,876 
289,405 
2 87,995 
328,095 
327,902 
3 57,252 
3 38,742 
281,605 
306,445 
324,309 
375,258 

390,740 
346,759 
337,397 
393,446 
440,935 
451,502 
451,422 
369,393 
429,953 
356,609 
411,822 
341,634 
354,334 
367,955 
381,149 
374,846 
363,931 
367,599 
337,123 
337,335 
316,301 
290,945 
288,660 
359,869 
331,322 
343,231 
353,075 
353,812 
336,670 
255,637 
228,875 
243,955 
303,484 
3 3 6,567 
282,804 
251,884 
235,046 
263,604 
252,936 
288,370 
291,343 
323,906 
301,685 
256,638 
274,106 
286,067 
335,138 

338,996 
3 04,87 1 
297,891 
341,991 
387,903 
400,094 
399,550 
321,516 
388,849 
324,750 
358,901 
288,217 
305,945 
316,339 
326,972 
3 3 6,804 
323,332 
315,976 
287,888 
290,155 
266,066 
246,128 
252,273 
320,335 
288,739 
295,601 
303,716 
302,809 
291,011 
227,755 
201,770 
215,747 
256,409 
292,378 
239,660 
219,581 
2 16,611 
233,772 
214,478 
243,687 
245,414 
284,548 
253,832 
226,453 
239,560 
243,052 
285,699 



438,095 
424,189 
434,975 
365,901 
293,519 
200,940 
226,268 
221,360 
232,001 
251,477 
224,568 
190,061 
187,2 10 
198,217 
197,607 
202,081 
233,558 
243,225 
247,049 
267,924 
286,000 
242,968 
214,492 
200,189 
197,703 
191,214 
210,807 
242,713 
193,393 
196,892 
196,852 
197,434 
196,077 
210,547 
212,101 
196,779 
203,144 
190,307 
194,464 
194,722 
189,310 

446,931 
432,216 
441,329 
365,247 
296,142 
202,212 
232,952 
228,920 
243,166 
261,170 
230,087 
190,793 
188,440 
199,323 
197,446 
205,258 
239,639 
251,768 
2 60,641 
282,912 
293,160 
244,7 3 6 
217,956 
203,078 
199,373 
194,091 
219,689 
248,587 
195,266 
200,584 
199,195 
199,409 
198,397 
212,779 
213,724 
199,297 
206,128 
191,462 
193,112 
192,889 
188,775 

446,737 
438,333 
441,426 
364,956 
287,209 
206,891 
240,884 
2 36,7 18 
253,683 
267,536 
234,333 
191,319 
193,485 
203,621 
200,376 
211,680 
246,623 
258,369 
268,550 
292,005 
295,509 
246,064 
220,970 
206,480 
202,149 
198,188 
229,154 
252,774 
201,243 
207,898 
203,251 
203,092 
202,098 
220,2 2 5 
219,849 
204,832 
210,923 
197,713 
196,781 
190,591 
189,545 

437,505 
433,098 
434,253 
355,170 
272,963 
21 1,016 
241,802 
239,351 
257,673 
263,832 
230,684 
193,070 
201,369 
210,386 
205,344 
215,132 
246,911 
254,046 
264,145 
288,140 
291,383 
248,243 
22 6,3 98 
207,329 
201,616 
197,057 
232,307 
252,376 
207,503 
212,191 
208,315 
202,461 
2 0 2,O 9 4 
227,083 
231,200 
212,923 
215,750 
212,382 
205,491 
189,456 
193,614 

420,541 
4 10,67 1 
416,795 
336,966 
260,808 
218,938 
243,154 
240,706 
253,284 
260,274 
224,401 
202,798 
215,380 
225,851 
219,914 
2 25,6 14 
250,271 
247,533 
256,312 
280,257 
293,554 
258,486 
239,678 
222,316 
212,537 
209,136 
245,372 
263,776 
232,169 
231,525 
229,993 
217,361 
218,362 
241,190 
253,442 
235,850 
2 3 7,92 2 
245,400 
234,246 
208,431 
216,033 

411,310 
401,699 
412,564 
331,173 
265,236 
237,618 
260,703 
255,408 
262,485 
274,474 
231,272 
218,248 
234,251 
244,618 
238,703 
2 3 8,046 
258,764 
245,857 
253,543 
278,303 
291,156 
257,753 
2 40,3 99 
234,481 
220,229 
215,369 
250,159 
266,025 
239,972 
237,587 
239,183 
219,681 
219,309 
242,325 
254,551 
241,285 
240,031 
256,966 
242,214 
214,257 
222,289 

382,502 
373,413 
384,955 
307,142 
251,236 
227,499 
248,251 
243,380 
248,420 
261,436 
221,253 
211,889 
227,770 
236,3 29 
230,237 
228,958 
245,462 
230,424 
235,224 
255,268 
267,600 
243,175 
230,907 
2 27,622 
214,743 
208,287 
235,001 
249,649 
232,138 
2 30,556 
232,007 
212,548 
2 10,261 
230,339 
243,014 
230,679 
232,754 
256,109 
244,430 
212,811 
218,805 

341,337 
331,384 
346,207 
281,386 
229,777 
206,091 
222,007 
220,608 
223,053 
237,448 
207,443 
199,419 
211,799 
222,884 
212,739 
211,051 
224,188 
213,162 
213,608 
225,042 
240,534 
223,536 
213,890 
212,077 
206,477 
195,541 
210,889 
224,248 
213,786 
211,003 
215,833 
201,768 
19 6,636 
209,704 
224,331 
212,594 
216,712 
242,012 
241,498 
206,026 
205,228 

292,966 
280,477 
302,938 
251,152 
205,272 
178,203 
191,472 
187,8 18 
189,3 19 
204,302 
188,545 
182,780 
189,761 
200,301 
189,857 
184,179 
194,021 
192,345 
189,268 
194,09 7 
209,540 
192,409 
187,156 
189,442 
189,797 
179,166 
181,030 
189,131 
185,056 
183,882 
192,553 
187,472 
178,457 
182,949 
196,093 
184,873 
186,761 
217,872 
231,152 
192,322 
184,606 
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HR24 
211,168 
186,585 
232,253 
201,293 
231,739 
197,328 
165,129 
158,212 
162,689 
172,290 
215,744 
219,539 
205,861 
180,757 
158,510 
168,496 
218,556 
218,651 
227,871 
2 11,934 
199,563 
200,203 
193,681 
202,360 
229,127 
260,149 
261,816 
199,449 
194,030 
285,568 
254,586 
264,684 
300,493 
326,202 
341,607 
289,510 
268,478 
220,986 
364,337 
375,840 
347,335 
269,256 



230,573 
227,057 
353,792 
342,913 
298,665 
264,576 
320,237 
314,168 
302,472 
240,325 
234,923 
221,241 
3 2 4,584 
2 99,509 
3 5 1,702 
3 3 5,302 
3 14,965 
271,306 
330,762 
392,731 
413,942 
407,941 
4 16,756 
414,252 
353,883 
44 1,599 
424,882 
443,191 
406,442 
376,871 
373,775 
332,214 
255,730 
257,994 
238,486 
286,864 
273,164 
219,144 
215,407 
229,521 
248,261 
229,000 
236,653 
305,045 
355,748 
2 79,774 
355,275 



397,468 
392,204 
361,531 
296,477 
284,039 
308,257 
276,178 
299,670 
335,856 
340,679 
317,473 
406,502 
354,526 
357,924 
323,186 
328,864 
332,881 
367,671 
348,422 
325,996 
327,392 
283,152 
236,443 
200,504 
280,786 
306,130 
344,941 
332,691 
321,896 
286,183 
265,743 
275,022 
305,532 
297,348 
295,998 
284,539 
268,208 
193,742 
210,558 
186,194 
163,259 
175,171 
217,994 
224,148 
228,031 
229,229 
216,404 



208,634 
189,859 
182,031 
174,404 
200,735 
235,564 
192,716 
171,974 
232,470 
239,469 
176,187 
207,686 
205,848 
176,279 
162,944 
168,776 
169,017 
165,577 
157,968 
187,966 
182,268 
160,606 
187,125 
181,307 
163,692 
156,479 
164,238 
173,698 
179,421 
180,183 
170,470 
168,271 
161,321 
162,848 
161,098 
160,385 
165,320 
183,675 
165,083 
158,501 
171,673 
186,120 
167,239 
170,196 
200,006 
170,624 
171,956 

4,6 16,995 
4,495,011 
4,331,416 
4,3 2 4,75 5 
5,023,591 
5,031,482 
4,626,899 
4,521,343 
4,790,860 
4,616,716 
4,53 1,040 
4,805,139 
5,030,720 
5,230,416 
5,287,958 
4,978,533 
4,265,554 
4,422,618 
4,675,707 
4,590,924 
4,655,327 
4,693,177 
4,872,785 
4,542,883 
4,268,811 
4,714,649 
4,898,189 
4,877,126 
4,752,621 
4,9 14,176 

4,618,761 
4,496,569 
4,332,424 
4,325,377 
5,025,195 
5,033,179 
4,628,536 
4,523,160 
4,792,502 
4,617,451 
4,531,708 
4,806,785 
5,032,233 
5,232,098 
5,289,633 
4,980,069 
4,266,565 
4,423,337 
4,677,362 
4,592,664 
4,656,938 
4,695,046 
4,874,340 
4,544,136 
4,269,391 
4,7 16,175 
4,899,722 
4,878,846 
4,754,212 
4,915,877 



179,504 
180,153 
200,936 
187,825 
183,360 
171,531 
160,696 
170,852 
180,716 
199,798 
220,180 
186,416 
179,807 
163,959 
169,874 
166,207 
167,323 
167,903 
183,440 
205,022 
25 1,438 
233,062 
229,978 
235,021 
205,897 
229,485 
243,211 
236,985 
215,880 
262,573 
209,134 
250,305 
276,961 
280,874 
202,968 
2 14,42 1 
240,506 
261,818 
283,292 
272,462 
3 13,22 1 
313,656 
269,959 
2 60,03 2 
270,718 
255,566 
329,313 



276,684 
321,576 
325,4'75 
332,816 
322,342 
270,479 
285,241 
336,463 
331,625 
258,842 
241,202 
216,567 
215,629 
224,104 
294,272 
284,460 
264,266 
302,854 
315,151 
310,071 
270,758 
261,137 
257,673 
278,592 
284,377 
321,224 
337,366 
318,939 
315,758 
263,195 
267,334 
313,269 
274,266 
342,187 
335,072 
340,319 
314,808 
308,148 
304,832 
301,706 
308,714 
283,370 
315,168 
263,042 
292,332 
370,3 3 5 
375,650 



293,165 
265,743 
257,771 
295,189 
343,370 
354,368 
352,947 
279,906 
347,926 
293,342 
311,529 
241,009 
265,094 
270,313 
279,427 
2 98,290 
284,402 
270,714 
245,077 
250,350 
222,449 
208,482 
219,684 
283,407 
252,410 
254,407 
259,167 
260,823 
252,192 
197,745 
177,179 
188,047 
217,002 
252,827 
204,903 
191,258 
193,510 
203,134 
180,828 
2 04,7 6 6 
209,751 
249,550 
213,771 
196,505 
207,2 25 
205,923 
242,611 



252,772 
240,556 
261,743 
219,147 
180,646 
155,468 
166,824 
163,980 
162,244 
175,454 
166,586 
164,712 
172,287 
182,391 
173,540 
163,558 
167,s 82 
170,179 
166,212 
166,832 
181,057 
166,342 
164,694 
168,959 
174,977 
163,025 
155,469 
163,001 
165,009 
161,558 
171,791 
167,555 
159,483 
158,964 
171,330 
162,308 
161,535 
198,041 
220,260 
178,323 
166,037 



############ 1 3 5 7 9 

20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 

20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 

2ac 

E B MTRY EBMTRM EBMTRD 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

HR1 HR2 H R3 H R4 H R5 
64,815 
74,246 
90,594 
86,552 
86,471 
91,675 
75,508 
68,510 
70,486 
87,242 
88,710 
83,913 
81,077 
65,918 
68,513 
70,759 
83,901 
86,947 
85,037 
91,727 
78,431 
69,761 
75,149 
87,478 
90,610 
72,327 
58,681 
63,828 
67,230 
77,659 
87,608 
85,509 
90,596 
91,749 
84,511 
70,813 
74,399 
87,708 
88,253 
88,517 
90,070 
84,281 

64,435 
74,712 
88,903 
83,738 
85,573 
89,052 
73,074 
68,020 
76,627 
85,243 
87,478 
82,609 
79,068 
69,052 
68,164 
70,831 
83,394 
85,443 
83,653 
84,478 
76,524 
69,748 
76,321 
84,677 
89,474 
70,834 
58,878 
63,964 
67,083 
79,637 
88,559 
86,924 
85,282 
90,765 
82,687 
70,685 
78,661 
86,180 
87,034 
92,654 
89,123 

64,211 
75,248 
88,038 
83,872 
86,740 
89,824 
72,810 
67,537 
78,652 
83,829 
89,962 
81,899 
78,397 
66,772 
68,565 
71,467 
83,149 
83,720 
78,931 
83,494 
76,056 
69,621 
77,217 
82,439 
83,409 
70,641 
58,984 
64,195 
66,646 
81,641 
88,240 
85,790 
86,546 
88,208 
82,065 
70,477 
81,298 
85,544 
81,624 
93,242 
88,918 

87,224 87,424 

63,204 
76,721 
88,322 
89,821 
84,772 
87,655 
71,864 
67,021 
77,006 
83,097 
86,402 
75,931 
78,128 
63,380 
68,786 
72,819 
85,323 
83,124 
75,811 
81,567 
75,705 
68,932 
78,961 
80,918 
83,268 
69,610 
59,323 
64,641 
67,420 
81,275 
86,789 
85,719 
84,900 
89,432 
81,606 
70,237 
80,023 
87,710 
83,063 
92,186 
84,295 

62,805 
77,769 
88,516 
89,587 
87,637 
90,167 
71,564 
64,286 
77,110 
85,533 
83,989 
76,217 
'78,517 
69,262 
68,330 
76,974 
83,650 
79,956 
76,349 
82,837 
75,191 
68,904 
82,634 
81,482 
86,833 
69,521 
59,279 
65,720 
67,510 
83,323 
85,979 
85,829 
87,234 
89,822 
80,858 
70,046 
79,928 
84,927 
89,118 
94,3 67 
82,931 

83,927 84,261 



20c 
2 oc 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
20c 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2009 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 

7 1,600 
74,248 
92,374 
90,990 
84,360 
87,349 
73,232 
71,536 
74,981 
87,173 
87,852 
69,927 
58,076 
61,168 
69,073 
75,192 
87,366 
87,842 
85,620 
78,318 
70,913 
69,788 
75,457 
94,229 
95,076 
93,860 
95,607 
85,273 
74,354 
75,196 
88,693 
96,039 
96,246 
92,007 
84,764 
71,716 
74,604 
92,070 
74,387 
90,656 
93,313 
83,880 
67,031 
66,236 
91,467 
95,848 

71,121 
79,010 
89,887 
89,174 
90,599 
87,095 
72,545 
70,996 
75,454 
86,180 
87,495 
68,196 
58,251 
61,322 
69,753 
76,438 
86,525 
88,554 
84,074 
79,385 
70,049 
70,745 
76,841 
92,902 
91,259 
91,774 
89,861 
78,275 
74,361 
75,672 
85,947 
90,899 
89,454 
90,067 
82,195 
71,086 
75,968 
91,349 
72,999 
88,456 
89,004 
81,625 
66,874 
67,538 
89,494 
93,649 

93,919 91,772 

71,618 
79,624 
86,705 
87,335 
88,142 
85,293 
72,892 
70,351 
76,484 
85,253 
85,448 
68,275 
58,095 
60,014 
70,000 
76,677 
86,033 
88,557 
77,920 
73,237 
70,235 
70,418 
78,256 
92,451 
89,435 
91,453 
92,600 
73,856 
74,483 
76,558 
82,199 
86,284 
91,078 
92,455 
80,970 
70,878 
76,673 
88,931 
72,248 
87,090 
86,998 
80,923 
66,471 
70,632 
89,858 
91,288 
92,695 

72,895 
80,473 
85,520 
79,086 
86,237 
84,797 
71,752 
70,367 
77,484 
84,047 
84,279 
67,516 
58,062 
59,522 
70,156 
74,198 
85,073 
83,919 
72,504 
74,314 
69,343 
69,874 
81,223 
91,024 
88,839 
88,428 
90,617 
71,802 
73,550 
76,557 
88,939 
80,773 
87,837 
91,771 
79,681 
70,512 
77,460 
82,186 
74,405 
85,627 
88,856 
79,496 
66,506 
73,439 
87,824 
89,489 
93,376 

71,764 
80,235 
85,232 
76,497 
87,763 
81,454 
72,553 
69,996 
81,618 
83,838 
83,465 
66,177 
58,113 
59,638 
70,429 
74,669 
85,700 
83,663 
72,878 
74,849 
69,400 
69,714 
86,534 
90,579 
88,908 
88,067 
89,406 
71,841 
73,656 
78,255 
91,429 
79,147 
90,413 
89,071 
83,758 
70,513 
81,822 
77,030 
78,482 
86,432 
90,699 
81,590 
66,655 
71,296 
88,186 
91,411 
94,883 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203 
20i 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
203 
201 
201 
201 
201 
201 
201 
203 
201 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

92,027 
80,259 
69,435 
73,845 
93,253 
92,224 
90,929 
93,620 
88,491 
81,878 
79,164 
89,743 
92,612 
91,176 
93,778 
90,122 
80,795 
84,844 
94,538 
89,581 
87,687 
88,951 
85,934 
77,596 
80,613 
94,908 
88,443 
95,726 
90,482 
85,510 
77,459 
74,971 
90,565 
90,504 
87,361 
87,624 
83,147 
80,632 
79,136 
89,991 
93,687 
85,280 
92,137 
84,414 
79,196 
79,283 

90,581 
78,420 
69,615 
74,640 
90,001 
85,724 
91,719 
93,758 
82,715 
81,665 
80,341 
88,682 
90,611 
91,417 
94,664 
88,992 
79,745 
87,133 
92,145 
87,749 
89,117 
90,202 
84,991 
77,548 
79,139 
94,006 
85,212 
94,284 
95,819 
84,878 
77,657 
79,892 
88,438 
87,233 
86,871 
89,454 
80,887 
79,597 
79,106 
86,454 
88,312 
84,333 
85,761 
81,700 
79,963 
78,633 

88,076 85,046 

89,476 
76,603 
69,809 
74,153 
88,386 
88,818 
89,519 
92,155 
79,780 
79,490 
81,138 
91,451 
90,552 
90,599 
94,627 
83,416 
79,993 
87,814 
87,112 
87,258 
88,826 
88,555 
83,987 
78,495 
78,085 
89,620 
85,163 
93,243 
92,605 
86,874 
77,108 
82,275 
86,207 
89,633 
90,939 
88,986 
80,169 
80,337 
79,356 
88,506 
89,087 
83,836 
86,755 
81,079 

77,111 
83,837 

88,403 
74,615 
69,415 
75,203 
87,880 
87,023 
88,914 
90,094 
81,705 
81,318 
80,572 
86,067 
85,718 
91,791 
93,253 
80,540 
79,075 
88,155 
83,509 
85,287 
88,038 
87,517 
83,978 
74,445 
79,152 
84,867 
83,293 
92,578 
91,740 
84,939 
81,047 
80,560 
85,006 
88,327 
90,734 
87,355 
79,321 
79,997 
81,465 
87,668 
88,122 
80,874 
85,397 
80,078 
79,428 
76,055 
83,305 

88,838 
74,641 
70,445 
76,219 
88,316 
89,764 
91,591 
91,093 
76,998 
80,930 
82,220 
91,363 
86,583 
95,214 
91,761 
84,592 
82,004 
85,390 
85,548 
85,046 
88,946 
87,868 
81,847 
73,989 
76,313 
86,447 
83,977 
93,247 
90,842 
85,837 
80,342 
81,150 
87,300 
88,703 
91,073 
88,934 
79,887 
78,690 
82,433 
85,708 
87,844 
82,648 
85,074 
79,668 
79,608 
76,671 
84,665 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
20i 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

20i 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 

17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28  
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 

83,502 
88,572 
88,103 
85,889 
72,445 
81,010 
93,948 
93,064 
91,514 
88,904 
87,298 
78,774 
81,543 
91,586 
89,987 
86,954 
85,965 
82,368 
75,028 
78,601 
92,082 
92,381 
89,499 
86,192 
80,559 
75,270 
78,277 
92,729 
94,941 
93,767 
90,849 
81,097 
79,916 
77,928 
91,882 
92,490 
85,877 
88,841 
87,545 
78,549 
80,156 
87,767 
90,114 
88,996 
92,173 
82,203 

81,830 
89,774 
89,085 
84,798 
71,605 
81,326 
92,216 
90,386 
90,945 
84,702 
84,957 
78,603 
79,605 
86,537 
87,447 
84,762 
85,437 
82,063 
76,059 
75,911 
86,887 
82,638 
86,821 
82,733 
72,407 
74,815 
78,152 
89,107 
91,855 
87,404 
87,491 
77,581 
74,786 
80,319 
87,317 
86,789 
85,511 
85,936 
87,502 
77,789 
79,334 
84,969 
89,470 
86,055 
91,650 
82,500 

76,339 76,065 

81,427 
89,465 
86,304 
83,848 
70,283 
80,831 
88,885 
88,070 
89,924 
87,775 
84,223 
76,769 
79,780 
85,686 
86,156 
84,322 
84,796 
79,989 
76,335 
77,668 
86,236 
86,103 
86,307 
83,856 
73,407 
74,834 
81,976 
86,429 
88,716 
88,324 
90,575 
78,284 
77,991 
81,296 
86,399 
76,607 
87,237 
86,293 
86,899 
76,771 
79,899 
83,804 
86,934 
84,475 
84,955 
83,522 
75,122 

76,403 
88,958 
82,047 
83,041 
69,708 
77,050 
88,672 
85,214 
82,257 
86,318 
81,347 
75,777 
79,548 
88,337 
85,914 
79,171 
83,867 
78,277 
75,451 
77,222 
84,896 
80,614 
85,352 
82,298 
74,351 
74,396 
81,800 
82,125 
82,891 
83,521 
84,872 
79,892 
77,689 
80,184 
86,282 
67,630 
86,850 
84,174 
85,076 
76,986 
81,087 
82,864 
82,160 
85,448 
86,441 
76,469 
74,487 

75,456 
89,148 
88,112 
79,547 
72,599 
80,986 
84,044 
85,806 
81,101 
85,712 
81,709 
76,207 
80,926 
87,820 
89,333 
80,487 
83,529 
76,655 
76,610 
80,654 
86,150 
81,303 
87,009 
84,364 
77,772 
74,317 
79,342 
83,887 
84,958 
88,534 
86,454 
79,216 
78,022 
81,584 
87,137 
68,037 
86,382 
85,054 
84,479 
76,614 
82,372 
84,699 
83,222 
83,746 
87,509 
77,573 
76,750 



201 
201 
201 
203 
201 
201 
201 
201 
201 
201 
201 
203 
201 
201 
203 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

20i 

20i 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

74,252 
82,100 
83,041 
84,206 
84,449 
86,695 
81,156 
79,233 
89,667 
91,507 
91,519 
90,419 
83,518 
79,022 
81,906 
79,041 
81,338 
80,068 
87,658 
86,156 
81,785 
81,093 
97,247 
92,349 
95,862 
94,375 
85,577 
77,139 
75,132 
78,740 
93,628 
88,476 
88,447 
88,486 
84,178 
81,053 
96,064 
87,018 
88,601 
88,354 
84,462 
78,686 
80,443 
90,239 
96,739 
94,379 
93,290 

70,908 
80,563 
81,443 
80,919 
80,793 
83,948 
79,028 
77,208 
87,755 
88,455 
89,025 
86,164 
80,060 
79,042 
80,948 
75,349 
77,630 
77,451 
85,220 
84,073 
81,681 
80,195 
94,940 
91,451 
91,769 
91,745 
84,703 

71,491 
77,103 
90,635 
86,899 
91,477 
86,098 
82,987 
78,899 
87,802 
84,298 
85,898 
85,914 
82,745 
77,297 
79,906 
89,085 
95,362 
92,782 
88,639 

77,379 

'75,014 
78,787 
80,789 
79,424 
80,147 
83,181 
78,401 
77,832 
85,609 
83,632 
87,322 
85,148 
80,095 
80,548 
82,236 
75,362 
71,454 
77,427 
83,811 
84,537 
79,931 
80,376 
93,981 
90,676 
91,016 
89,008 
84,390 
77,564 
74,225 
78,351 
86,579 
86,273 
91,621 
84,901 
81,276 
79,641 
90,932 
82,581 
83,983 
82,837 
86,324 
78,414 
81,742 
87,909 
92,739 
95,448 
86,710 

73,538 
77,910 
78,966 
78,340 
78,338 
81,435 
79,769 
80,734 
88,125 
80,810 
86,836 
84,542 
75,418 
79,048 
82,867 
74,321 
70,265 
77,283 
81,168 
86,090 
80,161 
80,806 
92,146 
90,791 
88,896 
85,533 
82,280 
79,789 
73,696 
80,404 
78,980 
86,948 
88,831 
86,123 
79,915 
87,258 
89,264 
81,429 
81,845 
81,194 
82,078 
75,331 
81,865 
85,049 
92,446 
89,965 
85,326 

74,127 
78,221 
'79,023 
78,185 
79,069 
80,443 
77,734 
79,776 
88,959 
82,843 
86,470 
87,337 
76,252 
76,724 
83,649 
74,766 
69,012 
76,412 
84,928 
82,756 
72,989 
82,931 
93,916 
91,053 
89,291 
85,080 
78,404 
80,216 
75,426 
81,109 
77,293 
84,129 
89,730 
85,986 
80,337 
86,518 
89,493 
81,843 
82,429 
82,346 
79,254 
77,037 
81,331 
87,127 
93,069 
89,680 
86,326 



203 
201 
203 
201 
201 
201 
201 
201 
201 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
20i 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 

89,282 
81,499 
78,637 
90,382 
89,582 
95,175 
91,211 
84,108 
75,390 
77,670 
87,240 
86,518 
89,807 
79,886 
78,155 
81,914 
72,336 
80,444 
88,290 
87,423 
87,909 
74,699 
76,232 
78,038 
92,562 
96,367 
86,951 
90,696 
86,154 
80,001 
75,843 
91,200 
76,513 
63,373 
89,157 
87,801 
80,810 
80,560 
89,982 
94,497 
89,761 
87,629 
85,342 
79,524 
74,743 
93,126 

87,695 

81,268 
85,980 
89,549 
88,541 
89,13 1 
83,471 
75,364 
78,580 
87,337 
89,475 
85,075 
78,456 
80,632 
81,723 
73,445 
79,827 
86,438 
85,703 
86,187 
77,088 
75,477 
79,749 
89,081 
94,634 
87,257 
87,598 
82,372 
78,672 
78,132 
88,578 
68,643 
61,246 
82,779 
85,200 
82,806 
81,858 
85,953 
85,433 
85,592 
85,453 
82,678 
81,161 
74,279 
87,969 

79,550 
88,420 
77,711 
81,106 
86,273 
89,494 
89,795 
87,425 
83,099 
75,094 
82,408 
86,644 
87,492 
86,979 
77,139 
80,513 
79,751 
70,115 
84,616 
84,604 
84,639 
86,323 
79,930 
75,774 
79,805 
90,637 
9 3,546 
86,066 
86,180 
86,052 
78,164 
78,751 
88,881 
67,636 
58,880 
84,578 
87,038 
84,290 
76,355 
82,193 
80,316 
87,233 
82,837 
82,439 
80,653 
77,491 
90,143 

92,901 86,993 87,382 

85,131 
76,531 
80,870 
89,047 
87,863 
84,590 
85,282 
81,145 
74,344 
81,261 
86,705 
85,226 
83,450 
76,371 
80,534 
78,333 
70,271 
82,832 
82,105 
82,601 
85,081 
76,598 
74,935 
75,234 
88,780 
92,057 
84,915 
83,289 
83,680 
77,538 
78,491 
88,164 
61,579 
56,021 
83,102 
82,301 
78,473 
75,654 
84,368 
78,431 
85,665 
81,096 
82,923 
79,603 
77,360 
92,145 
86,193 

88,280 
80,733 
86,025 
91,136 
86,770 
88,050 
89,402 
83,005 
74,280 
83,022 
85,786 
85,902 
83,154 
76,890 
78,698 
77,761 
70,770 
81,873 
81,880 
81,419 
85,803 
77,996 
74,751 
76,381 
89,318 
91,596 
86,076 
87,951 
83,029 
77,797 
79,580 
91,472 
59,851 
59,827 
85,811 
81,208 
78,515 
81,107 
84,025 
78,900 
85,922 
81,874 
83,522 
76,454 
79,395 
88,824 
84,058 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 

201 

2010 
2oso 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

2 ~ 1 0  

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

5 
6 
7 
8 
9 

so 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

87,352 
94,070 
86,496 
76,859 
74,759 
92,128 
91,463 
93,080 
94,206 
85,534 
82,802 
78,166 
92,534 
98,278 
90,370 
92,579 
86,206 
77,680 
75,753 
92,531 
97,072 
91,282 
92,479 
86,551 
84,794 
79,524 
91,017 
93,079 
95,770 
89,642 
79,369 
79,166 
74,823 
70,885 
88,064 
90,492 
91,189 
90,182 
80,483 
78,626 
94,911 
95,981 
92,033 
97,281 
90,121 
83,612 
80,590 

89,595 
93,882 
83,614 
76,148 
75,496 
91,355 
89,796 
95,464 
92,072 
84,224 
82,057 
78,745 
94,211 
94,690 
87,530 
89,348 
86,854 
78,514 
78,549 
92,464 
94,430 
89,591 
91,502 
85,196 
81,255 
80,132 
86,010 
89,229 
96,007 
90,442 
77,263 
75,493 
73,353 
68,432 
83,469 
90,125 
88,494 
86,364 
80,087 
78,542 
94,351 
88,228 
85,405 
93,509 
84,130 
82,902 
80,279 

89,792 

83,374 
74,923 
75,337 
90,993 
90,699 
93,934 
90,461 
84,107 
83,043 
77,929 
94,552 
91,551 
88,670 
89,014 
86,330 
77,167 
81,109 
92,241 
90,360 
88,064 
92,185 
84,603 
79,502 
78,190 
84,650 
91,862 
94,058 
89,829 
75,874 
75,810 
72,534 
72,611 
85,267 
89,161 
87,626 
85,323 
79,554 
77,863 
92,990 
87,027 
87,110 
92,815 
82,378 
82,049 
81,345 

go,(ia4 
88,160 
88,227 
82,656 
73,270 
75,357 
92,224 
90,747 
92,553 
86,772 
81,755 
81,789 
78,260 
93,545 
89,331 
82,079 
85,710 
82,814 
77,795 
76,768 
89,570 
85,875 
87,596 
91,182 

80,397 
75,978 
85,338 
89,219 
89,150 
88,364 
76,621 
74,168 
70,991 
76,054 
81,128 
86,593 
85,484 
86,291 
78,255 
76,887 
90,203 
83,699 
87,072 
91,357 
81,309 
79,787 
80,938 

80,585 

86,261 
86,469 
81,863 
75,646 
78,247 
92,028 
85,122 
93,471 
88,171 
78,851 
81,185 
78,724 
93,446 
90,542 
82,045 
87,773 
81,145 
80,042 
77,639 
90,299 
86,721 
91,732 
91,783 
79,828 
79,279 
77,870 
92,103 
86,018 
89,376 
86,913 
76,019 
73,594 
70,292 
73,884 
80,007 
88,499 
87,233 
85,556 
80,208 
78,700 
90,515 
85,320 
86,696 
90,781 
81,731 
76,355 
80,979 



201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
20i 
203 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
20i 
201 
201 
201 
201 
201 
201 
201 
201 
201 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

2010 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

97,222 
96,212 
92,858 
88,153 
89,942 
81,319 
80,182 
96,223 
96,139 
91,438 
90,199 
84,646 
77,904 
77,780 
87,351 
92,908 
87,019 
89,448 
76,858 
70,080 
75,920 
85,575 
83,750 
82,386 
94,250 
82,224 
73,267 
77,786 
93,284 
93,631 
93,988 
93,428 
86,418 
77,995 
75,871 
83,858 
87,424 
86,611 
80,866 
70,600 
62,350 

88,556 
92,292 
89,801 
86,521 
89,624 
84,141 
85,949 
90,652 
94,126 
88,732 
84,239 
84,025 
76,886 
75,488 
86,468 
89,593 
82,730 
86,355 
75,975 
70,837 
76,079 
85,029 
81,060 
83,479 
91,371 
81,471 
72,524 
79,333 
92,864 
91,780 
89,194 
91,497 
84,238 
79,186 
75,975 
81,806 
85,807 
85,035 
79,502 
70,423 

90,955 
90,360 
89,'760 
90,434 
91,467 
81,572 
83,743 
93,213 
95,041 
90,185 
86,869 
83,570 
77,627 
77,894 
89,389 
88,149 
82,432 
86,773 
74,966 
71,748 
77,547 
88,369 
79,911 
82,608 
89,747 
82,300 
73,337 
78,542 
90,663 
91,132 
87,882 
91,672 
84,820 
77,958 
75,863 
79,848 
85,167 
82,973 
76,606 
69,641 

62,596 62,383 

93,204 
84,714 
85,436 
89,841 
90,212 
80,792 
83,482 
90,854 
87,488 
88,977 
84,324 
80,391 
75,523 
78,319 
85,293 
85,342 
82,301 
84,531 
75,805 
72,746 
76,086 
86,969 
79,821 
81,688 
85,752 
83,083 
72,493 
77,702 
89,406 
86,897 
85,551 
84,755 
82,664 
77,086 
75,489 
79,367 
83,458 
79,062 
75,614 
68,869 
62,121 

94,180 
85,905 
87,673 
90,935 
87,066 
83,736 
84,977 
87,028 
86,539 
88,476 
82,974 
78,943 
73,133 
80,885 
85,495 
86,655 
81,600 
82,092 
74,385 
73,703 
78,558 
87,320 
79,103 
82,562 
86,989 
77,842 
72,201 
80,481 
88,316 
86,564 
82,321 
84,103 
82,368 
77,150 
73,553 
81,315 
82,235 
77,343 
75,325 
67,710 
62,135 



11 13 15 17 19 2 1  23 25 27 

H R6 HR7 H R8 HR9 HRlO HR12 HR12 HR13 HR14 
62,832 
79,390 
90,966 
87,941 
92,218 
92,783 
71,163 
59,538 
80,985 
84,108 
88,430 
78,432 
80,813 
68,377 
68,216 
80,974 
86,912 
81,444 
85,315 
85,104 
74,825 
68,343 
86,712 
82,359 
87,326 
67,853 
59,418 
67,994 
67,648 
84,350 
88,263 
84,831 
90,154 
91,374 
75,724 
69,422 
79,456 
83,046 
90,139 
95,728 
87,912 
83,372 

61,766 
81,287 
96,259 
90,395 
97,214 
95,329 
70,591 
51,633 
84,048 
89,948 
91,869 
86,571 
84,048 
67,801 
67,256 
83,615 
89,676 
85,686 
92,998 
86,822 
74,229 
68,008 
86,388 
85,361 
88,791 
65,537 
59,140 
70,793 
67,576 
88,248 
88,886 
85,961 
92,178 
92,754 
78,024 
69,249 
83,043 
86,670 
94,127 
96,393 
90,200 
82,525 

61,579 
81,057 
94,104 
94,406 
97,436 
94,819 
67,224 
48,987 
85,659 
91,600 
90,450 
84,646 
82,413 
67,290 
68,864 
83,194 
89,718 
90,016 
96,181 
88,165 
72,779 
67,906 
86,608 
84,715 
90,335 
61,771 
61,208 
70,243 
66,943 
87,330 
90,045 
86,624 
93,670 
90,063 
81,220 
69,407 
83,479 
89,578 
96,950 
94,700 
87,784 
82,609 

62,561 
82,894 
98,071 
88,702 
98,312 
96,137 
67,836 
48,741 
87,616 
94,222 
92,855 
85,325 
82,438 
67,387 
68,959 
85,944 
91,433 
90,572 
95,077 
89,293 
74,182 
68,167 
85,776 
90,028 
92,603 
61,166 
61,946 
74,768 
67,230 
88,618 
90,188 
89,724 
93,159 
89,457 
77,064 
69,240 
88,510 
95,584 
98,190 
96,243 
91,235 
82,835 

62,249 
85,013 
97,189 
82,710 
96,261 
93,853 
67,637 
48,617 
91,535 
91,979 
92,522 
84,929 
82,582 
67,267 
68,880 
86,561 
90,550 
91,048 
93,963 
89,583 
73,965 
67,510 
84,610 
88,363 
93,565 
59,764 
62,246 
75,108 
67,367 
89,648 
92,874 
90,623 
92,370 
89,092 
72,151 
68,334 
92,770 
95,319 
98,880 
98,280 
95,696 

62,172 
85,136 
96,763 
87,156 
93,842 
93,350 
68,517 
48,732 
92,238 
91,380 
91,870 
86,585 
83,708 
67,961 
69,150 
84,809 
89,975 
87,889 
92,315 
90,573 
73,604 
67,133 
88,150 
92,851 
94,030 
58,926 
63,000 
75,517 
66,518 
91,286 
92,648 
91,843 
91,248 
88,279 
77,272 
67,854 
91,995 
95,483 
98,042 

100,244 
94,759 

61,026 
85,573 
96,453 
86,597 
96,695 
89,272 
67,634 
46,947 
90,610 
90,531 
91,018 
86,428 
82,164 
69,189 
68,456 
85,795 
88,297 
86,628 
90,813 
84,959 
72,461 
66,592 
91,187 
89,180 
93,260 
58,782 
62,229 
75,680 
65,847 
90,457 
92,760 
85,913 
95,128 
89,695 
73,182 
67,161 
90,877 
97,560 
94,174 

100,115 
89,972 

60,788 
86,705 
95,446 
83,604 
98,882 
90,819 
67,486 
46,204 
90,686 
93,292 
91,430 
87,426 
82,380 
69,207 
68,032 
85,260 
92,769 
93,147 
89,949 
85,116 
72,941 
66,744 
91,677 
84,822 
91,364 
58,869 
61,572 
77,087 
66,756 
94,943 
91,169 
81,999 
96,235 
90,507 
74,296 
66,504 
91,694 
98,385 
94,844 
98,797 
91,163 

81,904 79,039 80,538 80,002 

62,086 
87,932 
98,327 
80,659 
98,706 
91,238 
67,545 
48,313 
91,062 
95,386 
91,262 
87,078 
81,060 
68,593 
69,289 
84,149 
91,972 
93,850 
91,689 
84,409 
73,633 
67,439 
91,653 
85,215 
93,978 
58,812 
60,954 
76,984 
66,872 
92,219 
91,621 
78,864 
97,374 
92,238 
75,964 
66,827 
91,352 
99,073 
97,444 
97,555 
91,744 
80,803 



71,327 
80,579 
89,602 
82,175 
88,702 
82,188 

67,255 
86,272 
88,057 
83,076 
66,099 
58,089 
60,033 
69,065 
74,682 
85,749 
84,599 
77,836 
74,052 
69,626 
68,992 
89,869 
92,648 
93,323 
91,788 
95,025 
70,541 
73,669 
81,341 
93,727 
83,441 
91,279 
91,752 
87,187 
69,495 
84,289 
73,070 
89,296 
91,440 
93,290 
81,499 
67,327 
72,623 
91,054 
94,411 

70,715 

70,750 
83,437 
92,777 
84,734 
91,717 
86,470 
71,671 
67,362 
88,337 
92,323 
86,368 
64,374 
58,337 
60,543 
68,637 
77,484 
88,064 
85,103 
80,410 
73,795 
67,556 
68,462 
90,199 
96,303 
97,172 
97,993 
96,908 
69,648 
73,3 14 
83,537 
98,186 
89,259 
95,875 
93,491 
81,724 
67,934 
88,199 
74,802 
92,209 
93,724 
96,478 
82,683 
66,607 
76,655 
92,678 
95,883 

96,134 99,647 

70,344 
83,834 
91,267 
87,485 
90,086 
89,235 
72,082 
66,647 
86,571 
91,272 
87,908 
62,844 
58,237 
63,587 
67,480 
78,731 
90,188 
85,976 
82,944 
72,871 
68,067 
68,965 
88,003 
96,099 
98,099 
98,584 
98,386 
73,298 
72,414 
86,366 
98,268 
89,740 
90,540 
93,032 
75,593 
66,787 
88,901 
74,396 
93,984 
93,131 
96,304 
84,545 
65,959 
76,809 
94,893 
96,263 
95,325 

70,260 
85,687 
93,322 
89,794 
91,641 
88,070 
72,379 
67,183 
87,062 
93,372 
88,795 
62,713 
59,686 
64,810 
67,842 
78,605 
91,569 
88,457 
81,411 
75,407 
70,675 
69,924 
91,310 
94,973 
96,964 
97,760 
99,278 
74,834 
71,764 
87,917 
89,042 
91,512 
93,929 
95,928 
78,494 
66,092 
92,958 
78,755 
97,197 
86,467 
94,438 
83,270 
64,901 
79,676 
97,308 
93,600 

70,041 
89,698 
93,722 
91,131 
92,587 
86,735 
73,697 
67,110 
86,329 
95,273 
88,864 
62,942 
59,822 
65,007 
67,588 
79,100 
89,230 
85,659 
80,271 
74,201 
71,807 
69,545 
93,362 
95,128 
96,808 
99,170 
100,058 
75,472 
71,531 
89,097 
87,736 
91,526 
100,3 39 
98,214 
83,961 
66,139 
95,342 
78,185 
95,740 
88,278 
96,358 
81,602 
64,353 
80,122 
100,077 
91,992 

69,495 
91,472 
94,212 
90,432 
94,644 
89,246 
74,307 
67,703 
89,284 
93,325 
89,777 
61,973 
59,572 
67,985 
68,134 
84,013 
89,029 
89,335 
81,373 
72,859 
73,369 
69,557 
96,932 
99,120 
95,734 
98,881 
100,532 
75,286 
71,637 
90,356 
92,140 
85,015 
95,867 
95,522 
82,590 
65,619 
95,216 
72,438 
93,060 
89,830 
96,102 
81,791 
64,365 
80,355 
101,429 
93,190 

68,223 
91,061 
93,466 
90,268 
92,942 
88,415 
73,428 
68,011 
90,116 
91,640 
89,230 
58,188 
59,604 
67,413 
67,759 
82,090 
87,547 
85,929 
80,566 
70,749 
72,663 
68,775 
95,666 
94,817 
93,150 
100,181 
96,021 
75,824 
71,210 
88,998 
96,198 
86,214 
97,032 
94,398 
81,127 
65,440 
95,482 
72,053 
94,980 
90,013 
95,274 
83,241 
63,759 
80,141 
100,407 
97,347 

68,374 
90,505 
91,664 
89,569 
91,624 
87,648 
74,132 
68,793 
90,874 
89,999 
85,338 
57,523 
60,023 
67,557 
67,376 
85,532 
84,855 
90,3 94 
81,133 
70,298 
74,358 
68,861 
91,266 
94,820 
93,991 
101,853 
95,020 
74,968 
70,766 
94,978 
99,720 
87,460 
98,568 
94,164 
78,469 
65,822 
95,991 
73,298 
96,198 
91,807 
95,084 
84,02 1 
64,035 

101,324 
97,652 

79,744 

68,135 
91,707 
91,739 
89,996 
90,237 
83,889 
73,353 
69,282 
90,339 
87,193 
88,044 
59,097 
59,940 
68,012 
67,424 
81,223 
85,495 
89,841 
79,241 
69,448 
74,348 
68,018 
90,485 
91,428 
100,190 
100,602 
93,625 
75,224 
70,480 
93,019 
99,835 
87,638 
99,143 
93,860 
79,939 
66,164 
97,345 
71,078 
96,321 
92,441 
94,439 
80,087 
64,809 
80,409 
103,209 
96,056 

98,211 92,028 92,915 92,005 92,508 93,913 



92,115 
73,785 
71,740 
77,655 
91,897 
91,697 
95,283 
92,757 
76,345 
78,556 
84,577 
88,495 
88,566 
98,265 
92,449 
84,514 
83,171 
87,508 
88,149 
88,385 
92,195 
87,386 
79,696 
75,306 
80,085 
88,406 
86,004 
95,245 
90,576 
85,672 
80,533 
81,711 
89,842 
87,930 
93,574 
89,173 
80,272 
77,623 
81,811 
86,943 
84,827 
82,531 
86,966 
77,837 
79,176 
81,613 
85,927 

95,483 
75,613 
71,199 
81,758 
92,777 
92,834 
98,252 
93,992 
77,121 
78,744 
87,697 
90,602 
92,323 
97,482 
95,814 
87,267 
80,689 
90,972 
92,445 
90,204 
95,908 
91,219 
77,866 
76,222 
86,749 
90,577 
89,443 
97,039 
91,813 
86,105 
78,843 
84,469 
94,169 
90,258 
96,293 
93,221 
80,766 
74,586 
83,807 
91,132 
87,897 
84,984 
90,328 
78,108 
77,860 
85,550 
88,596 

96,615 
79,719 
70,806 
83,566 
91,922 
91,238 
99,700 
93,353 
77,960 
78,284 
90,077 
92,555 
92,280 
95,584 
97,637 
87,423 
78,532 
90,526 
93,005 
92,096 
95,920 
89,887 
79,480 
77,337 
89,357 
92,135 
91,447 
98,465 
88,502 
85,788 
73,469 
82,972 
97,765 
89,262 
91,801 
95,856 
81,480 
75,312 
85,609 
88,784 
91,814 
85,297 
91,900 
78,355 
71,482 
87,618 

98,262 
80,423 
70,308 
84,505 
92,189 
89,974 

100,689 
96,923 
79,174 
78,164 
92,011 
90,799 
94,722 
90,395 
96,584 
89,190 
78,863 
87,726 
95,151 
94,440 
97,270 
93,439 
79,329 
73,132 
92,198 
94,053 
91,863 
99,676 
90,287 
86,382 
71,196 
81,471 
97,560 
90,979 
93,992 
98,946 
82,752 
74,795 
89,567 
91,664 
94,782 
87,106 
85,278 
82,891 
73,589 
89,491 

89,452 92,984 

99,348 
79,866 
69,681 
85,941 
93,409 
91,241 

100,654 
95,956 
78,913 
78,013 
92,749 
95,125 
95,672 
92,826 
94,508 
88,673 
79,854 
91,471 
96,518 
96,724 
93,582 
92,471 
79,489 
74,931 
92,283 
94,208 
92,163 
96,532 
92,815 
86,732 
71,826 
83,228 
95,746 
93,538 
92,645 
99,493 
79,031 
73,304 
91,501 
92,991 
92,039 
88,578 
84,076 
81,153 
76,428 
90,444 
95,197 

99,716 
78,941 
69,659 
87,726 
93,169 
93,649 

100,178 
92,536 
78,934 
78,099 
92,476 
95,845 
94,934 
95,950 
94,261 
92,243 
81,724 
94,375 
96,741 
95,779 
96,043 
90,092 
78,798 
74,392 
93,789 
95,707 
93,542 
97,459 
95,439 
85,480 
72,246 
83,263 
96,880 
95,983 
89,612 
98,274 
82,849 
72,643 
95,267 
94,828 
89,048 
90,132 
90,734 
79,686 
76,381 
94,381 
95,313 

97,926 
78,195 
69,407 
88,020 
93,481 
92,984 

100,744 
93,135 
77,928 
78,597 
92,759 
95,228 
94,993 
96,209 
95,092 
85,894 
82,711 
93,426 
95,787 
94,536 
95,829 
89,261 
78,171 
70,965 
93,660 
95,416 
95,786 
97,093 
94,644 
84,925 
72,709 
83,949 
92,762 
96,582 
97,706 
98,380 
82,234 
72,109 
96,206 
98,503 
89,856 
91,599 
95,848 
80,228 
75,714 
90,772 

97,567 
77,478 
68,274 
90,470 
93,872 
94,385 
98,057 
91,468 
78,224 
74,910 
93,082 
94,783 
95,121 
99,951 

100,195 
88,054 
81,318 
94,614 
95,927 
92,913 
97,371 
90,511 
79,205 
69,470 
93,460 
95,675 
95,531 
98,340 
96,504 
82,898 
71,373 
85,298 
94,212 
95,487 
95,626 
98,480 
81,659 
71,380 
92,752 

100,617 
91,291 
93,967 
96,108 
82,556 
74,532 
91,594 

94,931 93,522 

97,911 
75,546 
67,786 
89,078 
97,106 
95,734 
99,224 
94,201 
79,013 
77,505 
93,512 
95,671 
95,130 

102,131 
99,028 
83,963 
77,715 
94,452 
95,749 
94,256 
98,280 
93,762 
76,981 
67,405 
95,008 
97,090 
94,741 
97,741 
93,769 
82,593 
70,115 
83,950 
93,517 
97,630 
92,517 
99,830 
80,618 
72,376 
90,205 
98,132 
92,418 
94,085 
93,747 
81,690 
72,084 
89,822 
92,531 



78,846 
89,638 
88,100 
76,062 
71,987 
85,334 
85,039 
88,928 
83,195 
85,598 
80,421 
76,578 
84,191 
89,594 
92,861 
83,380 
84,655 
74,139 
75,674 
83,021 
9 1,143 
84,150 
88,965 
90,322 
76,722 
74,481 
81,405 
91,186 
87,598 
90,305 
89,279 
80,941 
77,216 
83,893 
90,130 
69,128 
86,043 
82,246 
82,453 
75,960 
86,414 
89,894 
85,236 
87,242 
87,599 
77,173 
76,500 

83,681 
92,934 
90,969 
75,288 
71,888 
86,419 
82,418 
95,292 
87,434 
87,403 
81,161 
73,236 
89,103 
94,075 
96,538 
87,532 
85,867 
74,508 
74,731 
83,222 
96,093 
87,981 
94,999 
93,665 
75,699 
74,482 
88,072 
96,374 
88,668 
97,540 
91,673 
79,721 
75,859 
88,441 
95,212 
73,678 
90,501 
89,547 
82,935 
75,247 
88,514 
94,716 
89,767 
92,530 
85,326 
78,076 
76,655 

83,821 
95,549 
92,959 
75,371 
73,031 
85,436 
80,269 
98,152 
87,874 
86,985 
82,171 
73,553 
90,839 
97,206 
96,413 
87,102 
84,941 
74,974 
73,656 
85,871 
97,006 
88,344 
94,170 
96,196 
74,548 
74,318 
89,276 
96,691 
88,301 
93,310 
91,455 
77,938 
74,941 
90,632 
96,054 
74,928 
89,747 
92,186 
84,713 
72,809 
89,798 
91,558 
89,956 
92,597 
85,038 
78,015 
77,004 

84,175 
96,445 
92,920 
74,806 
72,559 
88,642 
82,169 
98,575 
88,335 
90,630 
85,281 
74,816 
92,969 
99,432 
95,938 
88,486 
84,635 
76,326 
72,678 
90,458 
96,568 
89,213 
95,455 
96,889 
76,112 
74,903 
88,532 
98,297 
89,651 
93,392 
90,847 
78,429 
71,411 
94,596 
94,593 
74,918 
90,614 
91,344 
85,275 
73,858 
93,269 
92,503 
90,551 
89,998 
87,032 
75,234 
76,982 

87,713 
93,362 
93,279 
74,648 
71,870 
98,074 
76,635 
98,276 
93,607 
90,433 
85,709 
74,835 
96,446 

101,184 
95,358 
89,729 
83,550 
75,903 
72,916 
91,857 
97,578 
93,235 
96,038 
97,827 
75,158 
74,362 
88,849 
95,739 
92,054 
92,609 
94,213 
76,765 
73,132 
95,620 
97,193 
76,667 
91,984 
91,139 
84,519 
73,334 
90,073 
95,590 
92,351 
90,645 
86,941 

75,730 
73,547 

87,934 
93,960 
95,186 
73,049 
72,976 
99,177 
74,168 
96,348 
94,499 
93,204 
85,433 
75,397 
99,221 
98,422 
96,115 
90,148 
83,833 
75,998 
72,496 
92,908 
98,730 
93,919 
97,759 
99,059 
75,947 
74,429 
90,855 
98,715 
92,912 
92,328 
96,510 
79,001 
74,722 
93,190 
94,487 
76,059 
95,670 
95,150 
84,550 
73,648 
89,608 
97,478 
92,145 
94,571 
91,617 
76,759 

89,746 
93,998 
96,506 
73,707 
72,005 
99,820 
72,987 
96,935 
93,446 
91,313 
83,561 
72,876 
95,152 
99,552 
95,036 
89,707 
81,071 
73,647 
74,195 
93,362 
95,757 
93,681 
97,755 
98,325 
74,562 
71,496 
93,772 
99,090 
93,871 
95,268 
97,581 
79,355 
72,867 
92,013 
92,836 
72,058 
98,186 
94,592 
86,670 
73,588 
91,665 
97,2 18 
91,665 
95,117 
91,447 
81,087 

76,413 74,750 

93,979 
93,015 
95,087 
76,433 
71,770 
93,392 
78,936 
99,532 
93,363 
93,243 
89,200 
72,398 
92,907 

100,359 
97,052 
88,421 
85,867 
75,067 
69,857 
95,614 
95,357 
93,310 
98,407 
97,119 
73,623 
73,462 
96,091 
99,314 
96,165 
97,471 
93,387 
79,204 
72,575 
91,310 
95,524 
71,001 
93,542 
87,657 
85,416 
74,084 
95,409 
96,885 
92,974 
92,372 
89,836 
80,280 
75,400 

93,585 
92,720 
94,761 
78,099 
70,516 
95,426 
82,216 
98,625 
93,250 
94,849 
88,872 
68,945 
94,253 

101,181 
94,137 
91,238 
84,995 
74,554 
68,726 
95,886 
97,582 
95,298 
99,036 
96,051 
73,026 
72,135 
93,593 
99,638 
94,993 
98,309 
92,481 
78,699 
73,628 
94,392 
98,723 
70,481 
93,564 
89,638 
82,118 
73,890 
94,299 
96,252 
93,069 
93,598 
89,293 
80,533 
74,583 



77,458 
81,467 
83,550 
79,519 
79,741 
81,611 
76,915 
80,673 
92,119 
82,481 
89,928 
89,827 
78,231 
78,900 
84,103 
74,047 
73,173 
79,108 
90,354 
85,715 
73,289 
80,817 
96,248 
93,829 
92,303 
87,758 
81,612 
75,132 
70,943 
83,129 
74,722 
88,392 
92,052 
85,161 
78,218 
87,290 
90,581 
86,233 
86,122 
87,975 
79,372 
76,699 
79,738 
88,535 
97,033 
93,771 

80,868 
85,888 
87,222 
83,352 
84,877 
80,215 
76,997 
86,416 
95,682 
89,318 
92,704 
94,435 
79,523 
78,352 
86,406 
79,893 
76,706 
86,052 
91,304 
86,225 
73,947 
82,302 
98,808 
97,051 
98,360 
90,626 
84,109 
73,773 
68,285 
85,130 
74,110 
95,230 
97,125 
86,863 
81,311 
87,538 
96,035 
88,757 
90,540 
93,943 
79,724 
75,583 
86,805 
91,657 

100,240 
97,304 

90,657 95,771 

82,173 
87,637 
88,441 
85,067 
87,016 
83,381 
76,980 
89,622 
94,440 
93,924 
90,439 
95,462 
78,306 
77,645 
89,123 
78,291 
76,962 
84,709 
89,585 
84,400 
76,033 
83,198 
97,448 
95,863 
98,005 
90,278 
82,957 
74,944 
70,113 
88,614 
74,547 
95,757 
95,954 
82,980 
83,791 
90,355 
96,541 
90,741 
87,594 
91,378 
80,467 
76,433 
90,999 
94,148 
99,176 
98,197 

84,410 
88,497 
90,326 
87,741 
87,516 
84,777 
77,21.9 
91,899 
94,018 
95,885 
92,252 
95,532 
79,822 
77,806 
89,494 
79,538 
77,642 
85,074 
91,209 
82,986 
79,977 
89,108 
95,378 
97,334 
99,593 
92,128 
81,531 
74,489 
71,998 
90,632 
72,767 
96,543 
96,817 
83,123 
80,314 
92,374 
97,024 
90,152 
88,206 
95,165 
80,299 
76,662 
92,072 
92,477 
96,748 

101,806 

83,169 
89,700 
89,934 
88,353 
87,829 
83,186 
75,972 
93,451 
97,464 
96,514 
93,095 
97,435 
79,273 
76,461 
91,367 
82,974 
78,556 
89,362 
93,446 
83,478 
79,781 
92,105 
99,195 
97,500 
99,216 
93,846 
79,560 
74,153 
69,554 
93,666 
74,847 
97,108 
93,180 
85,786 
78,529 
93,608 
94,541 
90,061 
90,486 
95,754 
80,204 
73,972 
90,005 
93,645 
97,623 

101,445 
97,960 99,576 97,833 

83,427 
91,163 
88,697 
88,607 
88,700 
83,308 
74,971 
94,996 
96,363 
99,132 
93,603 
98,007 
82,879 
78,219 
93,751 
82,421 
79,955 
91,836 
96,166 
85,747 
77,736 
93,358 

101,035 
96,756 
98,328 
91,481 
82,072 
70,672 
67,599 
88,621 
73,245 
97,821 

100,2 9 6 
88,823 
75,201 
96,293 
98,471 
89,790 
92,984 
97,001 
81,095 
75,369 
95,375 
95,738 
98,912 
97,492 

83,332 
90,988 
87,782 
88,127 
89,150 
84,215 
73,432 
94,794 
95,897 

100,610 
91,595 
95,979 
85,048 
77,725 
94,817 
83,119 
79,350 
88,881 
99,077 
84,735 
73,609 
94,982 

102,696 
97,343 
98,007 
90,154 
83,290 
71,896 
68,437 
87,319 
75,002 
97,549 
98,216 
88,442 
74,118 
96,778 
97,308 
90,672 
94,261 
94,454 
77,676 
74,789 
95,231 
95,785 
97,828 
98,242 

99,878 97,746 

82,383 
87,686 
87,902 
88,611 
91,252 
84,213 
75,326 
90,215 
98,693 

100,870 
92,345 
98,335 
80,572 
77,891 
97,488 
83,431 
79,821 
89,612 
99,301 
86,976 
73,736 
97,362 

102,356 
91,253 
96,652 
89,250 
80,974 
72,603 
70,820 
92,070 
75,061 
98,097 
97,470 
88,317 
74,214 
94,110 
96,646 
92,384 
92,639 
95,570 
76,173 
76,100 
97,506 
96,701 
98,168 
97,586 

82,091 
85,147 
90,089 
89,694 
93,501 
85,782 
72,345 
92,380 
97,788 
96,216 
93,098 

100,473 
78,046 
75,988 
95,788 
83,560 
80,645 
90,777 
99,126 
86,523 
72,887 

100,642 
99,216 
92,387 
97,055 
92,146 
80,003 
72,466 
70,653 
93,520 
71,113 
99,295 
96,201 
88,275 
74,043 
95,713 
95,436 
94,237 
96,440 
95,917 
77,359 
74,419 
97,241 

100,147 
98,138 
97,677 

97,671 98,621 



91,248 
78,788 
88,519 
90,213 
87,187 
91,421 
93,447 
83,317 
73,604 
85,145 
85,847 
90,224 
82,675 
77,206 
78,273 
75,438 
71,465 
83,108 
84,072 
85,394 
87,812 
80,115 
73,814 
79,049 
92,134 
93,909 
88,731 
92,717 
79,860 
77,816 
87,697 
92,010 
58,336 
65,935 
89,379 
83,474 
78,821 
86,971 
87,054 
82,318 
86,693 
84,693 
80,292 
76,370 
86,452 
91,629 
87,061 

89,880 
76,228 
95,257 
94,592 
91,571 
95,256 
97,185 
81,800 
72,405 
86,490 
90,885 
91,788 
86,270 
79,950 
76,733 
74,311 
70,036 
85,413 
84,490 
90,317 
86,749 
81,523 
72,764 
83,828 
96,091 
91,407 
91,006 
95,320 
80,067 
75,170 
89,616 
92,312 
60,000 
69,914 
93,691 
82,968 
79,205 
89,044 
89,662 
88,391 
88,116 
90,684 
85,429 
75,787 
86,903 
97,767 
90,739 

89,839 
76,128 
97,317 
95,977 
91,452 
90,860 
98,521 
83,828 
72,769 
86,900 
92,294 
92,584 
86,770 
79,577 
76,658 
72,516 
69,929 
90,078 
84,824 
88,311 
88,598 
82,541 
72,764 
83,544 
95,308 
93,452 
94,342 
96,599 
82,988 
79,490 
88,379 
97,065 
59,644 
72,135 
93,072 
82,955 
78,538 
92,081 
93,062 
85,208 
84,121 
89,905 
85,937 
75,976 
83,333 
99,121 
95,356 

92,201 
73,778 
97,842 
98,634 
93,135 
89,235 

101,267 
79,197 
71,463 
88,222 
91,779 
95,848 
85,533 
81,274 
76,510 
71,937 
70,190 
87,181 
87,193 
88,573 
92,171 
80,379 
72,864 
83,342 
96,707 
92,359 
94,047 
96,117 
84,869 
78,990 
94,366 

100,071 
62,285 
74,993 
91,036 
81,047 
74,376 
92,386 
95,037 
84,714 
87,910 
88,495 
88,429 
75,017 
87,804 
97,555 

89,434 
75,575 
94,986 
99,657 
93,074 
91,171 
99,294 
78,864 
69,792 
87,901 
88,606 
92,924 
86,171 
82,688 
77,558 
72,743 
70,638 
82,981 
87,830 
86,794 
92,052 
82,385 
74,571 
85,175 
97,175 
92,234 
95,351 
96,310 
82,597 
77,126 
93,808 
97,554 
64,097 
76,275 
89,965 
84,979 
71,086 
89,727 
95,051 
85,166 
89,431 
91,544 
90,357 
75,766 
85,440 
97,888 

91,650 
77,904 
92,463 
99,576 
95,129 
93,422 

102,345 
79,453 
71,948 
88,205 
91,244 
94,655 
86,909 
87,950 
76,653 
72,974 
71,619 
81,389 
86,984 
88,045 
92,497 
83,031 
73,721 
86,361 
98,385 
92,305 
95,490 
99,941 
79,889 
79,424 
92,581 
93,476 
65,685 
78,968 
92,246 
85,150 
71,473 
92,619 
91,748 
82,356 
92,240 
95,709 
90,498 
77,242 
86,036 
99,211 

91,964 

99,638 
101,819 
96,051 
94,054 

100,861 
81,707 
75,095 
85,122 
90,363 
93,237 
86,025 
87,979 
73,909 
71,304 
71,319 
84,834 
87,272 
89,272 
91,072 
80,345 
72,102 
84,585 
98,533 
91,723 
95,713 

100,294 
78,677 
78,046 
95,939 
93,456 
64,063 
81,982 
92,721 
81,910 
72,777 
95,284 
91,195 
84,115 
92,663 
96,687 
91,910 
75,509 
89,770 
99,178 

77,734 
90,398 
76,749 

103,012 
10 1,9 16 
95,874 
92,510 

101,441 
81,577 
76,023 
82,711 
90,795 
88,406 
82,688 
87,093 
74,908 
72,737 
72,245 
86,099 
87,181 
91,553 
90,690 
78,949 
77,156 
85,298 
92,403 
91,763 
96,017 
97,657 
82,360 
78,678 
95,796 
95,529 
62,511 
75,536 
93,727 
83,225 
75,122 
93,584 
96,912 
85,926 
93,215 
97,934 
92,415 
75,645 
92,046 

100,184 

92,335 
70,392 

101,886 
100,435 
98,718 
91,688 

102,347 
77,622 
74,412 
83,967 
90,738 
90,299 
78,573 
87,934 
78,982 
71,678 
76,454 
85,030 
88,845 
90,097 
88,670 
78,622 
75,789 
86,186 
98,864 
91,809 
96,763 
97,875 
82,829 
78,107 
94,605 
96,576 
64,783 
74,439 
92,712 
83,614 
71,133 
87,526 
96,021 
86,918 
92,370 
97,522 
86,804 
74,420 
94,420 

101,575 
98,412 96,252 97,995 96,085 



87,614 
89,787 
78,476 
77,349 
84,662 
93,628 
86,774 
96,080 
89,331 
70,268 
79,119 
79,458 
96,554 
93,316 
89,695 
91,789 
82,779 
82,589 
81,340 
9 1,106 
88,581 
93,598 
94,715 
84,357 
79,157 
83,083 
95,680 
88,713 
91,732 
85,941 
76,689 
69,771 
71,174 
79,632 
78,633 
89,363 
90,132 
85,760 
81,451 
82,572 
92,732 
88,913 
89,363 
95,153 
85,201 
75,129 

92,490 
92,533 
76,746 
74,726 
88,688 
94,846 
89,294 

100,827 
94,286 
70,983 
77,357 
83,564 
96,242 
94,241 
94,194 
94,803 
84,182 
81,416 
83,945 
92,667 
92,406 
94,413 
96,419 
83,477 
76,987 
84,194 
97,743 
93,136 
91,334 
89,888 
77,115 
68,404 
69,385 
85,462 
80,554 
92,619 
90,725 
87,782 
81,298 
87,180 
96,263 
92,812 
95,995 
98,406 
85,209 
76,574 

97,478 
93,938 
'78,948 
74,508 
90,872 
94,947 
90,434 
98,667 

100,779 
71,739 
76,198 
85,671 
95,663 
96,859 
93,209 
93,355 
83,350 
77,643 
84,803 
93,763 
92,677 
90,357 
99,244 
84,412 
75,845 
86,122 
96,180 
92,513 
92,965 
93,249 
79,242 
69,841 
67,561 
85,515 
80,417 
91,999 
89,398 
87,415 
80,321 
91,895 
97,722 
94,877 
95,367 

100,201 
85,552 
75,848 

97,754 
91,786 
78,142 
74,755 
90,729 
92,152 
89,697 
96,604 

103,398 
73,351 
77,917 
86,491 
98,259 
96,521 
96,163 
92,394 
82,924 
78,154 
84,508 
92,619 
93,878 
91,831 

100,362 
86,005 
75,866 
89,619 
97,088 
91,673 
94,849 
93,707 
79,021 
72,014 
65,598 
82,888 
78,270 
90,822 
92,555 
89,415 
80,034 
94,773 

100,973 
95,811 
91,127 
98,071 
83,719 
77,423 

96,987 
92,225 
79,206 
74,140 
87,732 
99,376 
90,178 

101,471 
99,048 
77,287 
79,857 
86,950 
97,763 
98,502 
96,818 
94,761 
82,385 
78,368 
86,712 
94,236 
95,731 
97,528 

100,245 
83,636 
78,181 
90,782 
98,599 
95,230 
93,284 
90,387 
77,648 
75,276 
64,286 
84,933 
76,370 
90,273 
96,799 
89,536 
79,059 
95,077 

103,509 
98,065 
88,089 

101,208 
84,448 
78,212 

96,568 
95,623 
79,742 
73,682 
90,055 

102,596 
92,115 

100,173 
99,310 
76,265 
80,233 
86,634 
98,313 
94,090 
99,202 
97,020 
82,951 
75,757 
90,933 
93,657 
96,849 
96,955 

102,705 
83,972 
74,942 
90,182 
98,017 
97,756 
90,028 
94,047 
75,467 
73,114 
64,162 
88,560 
78,535 
89,576 
98,781 
90,029 
77,020 
93,335 
99,666 

100,06 7 
90,115 

102,019 
90,221 
78,982 

96,620 
98,040 
78,648 
73,858 
90,368 
96,407 
93,727 

100,103 
103,566 
71,867 
79,094 
86,114 
95,820 
94,323 

100,638 
99,474 
83,499 
69,778 
93,873 
98,039 
95,251 
96,146 

100,591 
82,209 
71,768 
90,811 
98,738 
97,341 
94,082 
91,545 
79,459 
72,447 
67,372 
89,432 
79,308 
83,729 
99,223 
88,937 
74,521 
95,794 
98,073 
98,479 
87,807 

102,084 
92,606 
77,034 

96,065 
97,192 
78,433 
73,067 
90,139 
94,477 
98,039 

100,189 
102,740 
77,419 
78,231 
87,979 

100,700 
100,562 
101,178 
99,496 
82,339 
75,219 
95,838 

100,328 
94,670 
94,951 
95,788 
81,853 
75,426 
90,499 
94,948 
97,141 
94,765 
90,565 
78,877 
72,747 
66,967 
90,110 
82,077 
85,764 
95,196 
87,866 
76,745 
94,955 

100,306 
97,244 
88,669 

101,906 
86,624 
76,478 

98,122 
98,508 
77,261 
73,734 
90,184 
96,285 
98,457 
99,842 

102,019 
80,528 
77,038 
89,817 

102,633 
100,433 
100,840 
98,386 
79,356 
73,177 
96,447 
97,644 
94,712 
93,831 
95,145 
79,295 
75,498 
88,809 
91,171 
97,562 
96,654 
92,798 
78,205 
73,238 
65,306 
91,229 
85,269 
89,404 
90,547 
87,805 
77,237 
97,857 
99,052 
96,242 
94,949 

101,404 
89,383 
73,909 

85,182 89,276 91,950 93,915 94,391 95,520 100,430 99,949 99,992 



98,355 
89,001 
90,507 
92,085 
86,379 
81,256 
87,444 
90,086 
89,947 
88,851 
84,715 
82,416 
73,865 
80,194 
86,664 
88,331 
83,736 
79,642 
74,740 
73,542 
79,876 
88,168 
82,121 
86,209 
89,232 
81,006 
70,781 
81,080 
93,489 
87,276 
83,257 
87,778 
80,632 
79,742 
72,434 
83,758 
84,572 
82,864 
78,478 
66,061 
62,254 

100,72 6 
89,560 
96,511 
94,325 
86,302 
80,957 
92,761 
95,569 
93,906 
91,963 
88,108 
82,116 
75,186 
85,586 
91,757 
95,416 
88,021 
86,584 
70,595 
71,949 
80,722 
92,167 
85,221 
88,854 
98,494 
81,157 
70,388 
87,171 
98,958 
89,446 
89,244 
93,730 
81,603 
77,445 
77,788 
88,686 
87,875 
88,024 
83,549 
64,659 

102,830 
89,783 
95,862 
96,375 
85,330 
79,534 
94,434 
99,610 
95,415 
94,567 
87,490 
80,883 
72,619 
86,910 
93,341 
99,953 
90,543 
93,431 
69,271 
71,642 
82,923 
96,355 
84,216 
91,683 

101,264 
80,888 
69,594 
88,783 

100,949 
92,448 
92,574 
95,127 
81,898 
78,682 
80,747 
91,436 
90,739 
88,569 
83,325 
64,208 

61,641 61,215 

104,484 
95,221 
98,027 
98,508 
86,461 
78,406 
96,148 

102,863 
97,638 
98,257 
90,835 
79,823 
70,831 
87,450 
97,446 
98,643 
93,245 
96,739 
70,398 
71,886 
85,385 
96,703 
82,721 
93,688 

101,869 
79,771 
70,329 
94,047 
97,076 
94,721 
92,450 
99,511 
82,654 
78,739 
83,334 
94,083 
93,644 
91,521 
83,785 
62,534 
61,727 

1.05,066 
95,888 

101,141 
101,352 
90,174 
77,804 
96,012 

102,655 
97,535 

100,360 
91,156 
79,422 
69,871 
87,174 
98,355 

100,082 
93,532 
98,221 
70,264 
72,040 
87,318 
96,749 
81,650 
96,388 
98,242 
79,677 
69,171 
93,310 
97,121 
96,791 
93,424 

100,072 
81,896 
74,392 
84,158 
93,338 
94,440 
92,485 
84,872 
62,206 
60,783 

102,346 
95,414 

102,196 
103,298 
91,216 
78,841 
96,433 

105,593 
98,031 

100,021 
90,111 
77,242 
69,308 
86,639 
99,565 
96,177 
94,321 
98,863 
72,446 
68,533 
89,860 

101,474 
81,933 
96,268 
99,740 
81,285 
69,844 
88,736 
98,240 
96,653 
94,098 
96,739 
84,996 
64,803 
85,467 
94,444 
95,320 
93,890 
83,917 
61,924 
60,231 

103,801 
93,966 
99,611 
98,963 
90,468 
77,808 
96,661 

102,789 
96,283 
99,605 
96,175 
74,858 
70,355 
84,935 
99,040 
96,999 
91,640 
98,202 
74,544 
68,046 
89,405 
98,462 
80,749 
96,209 

103,362 
77,295 
68,816 
85,051 
98,814 
96,560 
97,608 
94,516 
84,226 
64,806 
85,143 
90,831 
92,188 
92,491 
81,613 
62,552 
56,728 

105,233 
94,036 

1 OQ,97 1 
98,909 
88,888 
73,650 
97,560 

102,370 
98,897 
99,030 
97,940 
75,682 
74,376 
87,580 
99,950 
97,966 
91,015 

100,3 28 
75,337 
71,179 
89,350 
99,493 
82,820 
94,228 

105,233 
75,648 
70,571 
88,642 
99,994 
97,274 

101,956 
95,215 
84,046 
63,926 
85,778 
92,618 
92,253 
93,763 
81,575 
62,733 
55,220 

103,043 
94,574 

101,243 
102,547 
88,001 
74,176 
97,663 

106,622 
100,055 
99,042 
97,185 
75,511 
74,995 
88,844 
98,946 
97,489 
91,422 
99,522 
77,358 
70,740 
89,592 

101,184 
90,911 
95,320 

103,096 
79,739 
73,751 
93,873 

103,139 
97,343 

103,782 
101,848 
84,005 
67,122 
86,578 
94,014 
92,174 
92,309 
81,980 
60,966 
51,851 



29 31  33 35 37 39 41 43 45 

HR15 HR16 HR17 HR18 HR19 HR20 HR21 tlR22 HR23 
65,685 
87,158 
99,911 
81,782 
98,816 
88,053 
67,525 
48,245 
91,596 
94,138 
89,153 
87,033 
78,765 
69,082 
68,069 
83,734 
90,698 
91,229 
93,535 
85,392 
73,323 
67,556 
91,538 
88,517 
90,844 
58,825 
59,959 
74,204 
63,375 
88,427 
92,596 
78,701 
93,973 
91,436 
76,121 
67,106 
87,408 
96,770 
95,676 
98,077 
89,692 
77,501 

65,066 
86,486 
97,302 
79,373 
92,776 
83,831 
67,463 
48,363 
89,363 
88,817 
89,132 
85,397 
79,161 
69,741 
67,838 
84,694 
89,614 
88,697 
90,066 
88,737 
72,524 
67,303 
90,478 
87,811 
88,888 
58,912 
60,084 
72,493 
63,538 
89,958 
92,520 
72,634 
94,128 
91,529 
76,389 
67,067 
83,589 
94,367 
96,007 
96,904 
92,288 
80,465 

64,540 
86,929 
93,799 
77,407 
93,238 
84,274 
68,039 
47,930 
88,818 
87,651 
85,441 
83,414 
79,739 
69,906 
68,308 
88,551 
87,725 
89,505 
90,113 
92,649 
72,371 
67,328 
91,165 
86,506 
90,331 
59,107 
60,222 
72,660 
67,517 
92,008 
90,729 
74,877 
96,546 
92,189 
77,207 
67,254 
88,876 
92,814 
96,118 
94,500 
92,049 
78,628 

65,514 
88,759 
97,234 
80,089 
97,831 
88,828 
68,265 
49,989 
90,068 
87,147 
86,229 
82,929 
82,073 
70,030 
66,186 
89,614 
87,345 
93,038 
95,621 
91,446 
72,996 
68,367 
86,526 
88,592 
93,417 
59,388 
60,600 
74,562 
68,287 
92,745 
90,353 
78,182 
95,583 
91,740 
79,370 
67,644 
91,851 
91,054 
96,166 
92,867 
90,929 

65,203 
91,259 
96,367 
79,865 
99,351 
89,911 
67,760 
51,388 
91,152 
93,675 
87,563 
84,585 
77,560 
69,923 
66,971 
88,413 
88,060 
93,508 
95,318 
90,265 
72,534 
68,924 
87,709 
90,592 
91,197 
59,554 
61,023 
72,852 
68,712 
92,695 
88,801 
79,663 
96,572 
94,533 
77,212 
67,478 
89,949 
90,404 
96,571 
92,115 
88,573 

77,869 78,674 

67,165 
88,968 
97,400 
83,018 
93,809 
89,173 
68,709 
58,255 
90,836 
93,700 
86,987 
85,390 
75,962 
68,428 
65,838 
90,715 
89,435 
89,700 
95,889 
87,266 
71,980 
68,585 
90,050 
90,511 
87,206 
59,291 
61,324 
73,243 
69,470 
92,238 
89,454 
78,765 
96,197 
96,460 
77,775 
67,263 
92,127 
91,064 
96,482 
91,824 
87,042 
75,878 

68,296 
92,789 
97,612 
88,024 
91,239 
88,038 
70,881 
61,688 
90,820 
94,192 
86,423 
84,035 
75,980 
68,588 
67,347 
90,703 
90,514 
89,644 
95,144 
87,429 
72,732 
69,363 
90,816 
91,288 
88,622 
59,284 
61,430 
75,654 
69,730 
95,367 
94,684 
84,539 
97,902 
95,204 
73,022 
67,473 
93,951 
92,560 
95,650 
93,431 
86,699 
74,640 

68,796 
88,538 
93,872 
89,422 
91,731 
85,410 
71,049 
64,542 
90,401 
92,776 
87,247 
84,030 
71,874 
67,680 
67,211 
90,757 
91,507 
88,966 
94,312 
86,130 
72,933 
69,762 
90,305 
92,103 
88,3 14 
59,275 
61,929 
74,868 
68,893 
94,904 
92,052 
91,347 
95,979 
92,462 
72,936 
68,788 
93,269 
91,426 
96,955 
93,067 
88,248 

69,498 
88,317 
89,968 
83,308 
93,327 
82,598 
69,527 
65,983 
91,761 
91,440 
87,340 
85,772 
68,607 
66,719 
68,391 
89,230 
91,618 
89,361 
93,253 
84,095 
71,644 
69,299 
88,435 
92,944 
82,522 
59,377 
62,528 
71,283 
70,725 
92,900 
88,387 
92,020 
95,285 
89,650 
72,916 
69,595 
91,346 
89,471 
95,394 
90,576 
86,089 

73,392 72,677 



67,232 
91,295 
90,621 
87,469 
91,757 
82,115 
74,270 
68,954 
89,028 
86,340 
89,777 
59,776 
60,000 
68,210 
66,865 
80,558 
85,467 
86,859 
78,738 
67,260 
74,435 
67,610 
94,127 
93,309 
98,685 
101,552 
95,744 
74,353 
70,116 
94,879 
98,512 
87,741 
98,993 
92,742 
82,482 
65,826 
96,235 
73,139 
98,954 
93,138 
92,325 
76,464 
65,573 
77,704 
99,281 
98,836 

67,309 
88,077 
89,108 
89,471 
90,404 
85,653 
73,450 
68,998 
87,930 
93,311 
87,309 
60,168 
55,476 
67,865 
66,730 
78,339 
85,149 
85,096 
76,545 
69,498 
74,672 
67,342 
95,443 
93,910 
96,800 
98,570 
93,818 
73,561 
69,698 
89,643 
96,987 
87,961 
96,144 
91,046 
79,589 
67,165 
96,128 
73,924 
95,395 
92,282 
90,818 
77,388 
65,785 
79,323 
88,881 
96,171 

97,205 96,155 

68,010 
88,342 
93,092 
90,368 
89,836 
86,027 
73,179 
69,278 
89,079 
94,536 
86,774 
60,391 
52,617 
68,460 
62,066 
80,112 
87,970 
86,902 
80,007 
70,970 
75,232 
67,315 
95,799 
92,309 
97,213 
99,362 
94,119 
73,931 
70,404 
92,128 
94,867 
88,859 
93,267 
88,269 
79,670 
67,245 
94,254 
73,208 
91,975 
90,075 
91,156 
76,953 
66,128 
88,979 
83,413 
95,865 
95,305 

69,464 
83,669 
93,338 
86,381 
91,398 
86,775 
73,444 
69,448 
90,722 
93,771 
87,435 
60,718 
55,027 
69,103 
60,827 
84,894 
89,738 
86,274 
81,154 
70,604 
74,487 
68,897 
95,357 
96,681 
95,843 
97,938 
92,967 
74,404 
72,011 
93,820 
96,711 
89,211 
97,499 
87,660 
81,241 
68,924 
94,726 
76,362 
92,803 
91,721 
91,495 
77,806 
67,249 
93,091 
91,028 
96,195 
96,651 

69,371 
86,614 
87,129 
84,788 
91,294 
84,191 
74,382 
68,865 
89,626 
89,229 
85,543 
61,067 
55,867 
69,190 
62,049 
86,927 
89,210 
86,578 
80,730 
70,321 
71,175 
67,669 
96,431 
99,820 
94,948 
98,631 
94,607 
74,040 
72,026 
93,133 
99,627 
90,235 
96,003 
87,537 
79,150 
68,168 
96,837 
77,873 
93,887 
93,946 
91,355 
74,863 
67,081 
95,437 
95,483 
95,533 
93,431 

69,333 
88,255 
87,773 
85,092 
90,783 
81,569 
74,121 
69,048 
88,862 
87,483 
82,037 
60,952 
57,849 
69,108 
63,659 
86,858 
88,431 
86,205 
79,309 
70,738 
71,128 
65,107 
96,773 
100,300 
95,789 
97,078 
96,555 
73,611 
72,504 
93,949 
99,242 
91,281 
94,322 
88,878 
75,389 
68,085 
96,174 
79,202 
93,431 
92,738 
92,822 
74,034 
68,380 
95,326 
96,948 
90,373 
93,023 

69,192 
92,958 
92,769 
86,313 
91,327 
81,249 
74,073 
70,150 
90,680 
88,825 
85,082 
60,483 
58,849 
68,588 
65,618 
85,175 
89,629 
85,633 
76,246 
70,352 
69,582 
66,477 
96,993 
97,725 
95,565 
96,406 
99,243 
74,076 
72,733 
92,007 
99,770 
92,106 
95,430 
89,131 
76,904 
68,821 
93,541 
80,589 
95,727 
92,700 
91,652 
70,859 
69,578 
94,971 
98,969 
89,654 
94,300 

69,171 
94,832 
97,401 
87,668 
91,656 
80,226 
74,065 
70,153 
89,498 
88,604 
82,384 
60,061 
59,886 
68,340 
68,199 
88,294 
89,585 
84,386 
77,848 
70,457 
69,545 
68,393 
95,556 
97,612 
96,098 
96,679 
96,704 
74,287 
73,524 
92,001 
96,552 
93,742 
95,485 
92,009 
76,121 
69,848 
92,208 
80,761 
94,569 
93,533 
91,158 
67,897 
70,007 
93,479 
97,974 
94,767 
97,689 

69,428 
93,057 
96,516 
88,434 
89,708 
77,681 
73,618 
‘70,702 
89,264 
87,713 
75,592 
59,907 
60,413 
68,158 
69,509 
87,507 
88,896 
83,615 
76,249 
69,487 
70,965 
70,525 
95,008 
99,217 
96,045 
97,451 
95,894 
73,738 
73,625 
93,128 
98,217 
96,776 
96,487 
90,282 
75,286 
70,638 
95,087 
79,008 
91,521 
94,686 
87,714 
67,747 
67,126 
93,834 
96,890 
98,271 
95,422 



97,235 
75,882 
69,201 
90,712 
94,830 
95,101 

101,185 
97,701 
78,316 
75,522 
95,498 
99,872 
96,146 

101,736 
98,840 
83,096 
77,987 
92,920 
96,362 
94,673 
96,613 
94,532 
77,064 
69,645 
93,384 
96,251 
96,060 
97,909 . 
96,499 
85,073 
71,788 
84,249 
96,554 
99,553 
89,686 
99,051 
82,417 
74,398 
90,695 

101,646 
91,309 
94,136 
94,227 
81,901 
70,128 
89,600 
90,637 

96,224 
73,247 
69,618 
85,924 
93,587 
92,242 
97,318 
97,166 
78,548 
78,383 
93,737 
96,159 
94,594 

101,060 
96,571 
84,917 
78,308 
89,738 
94,195 
92,590 
95,893 
94,337 
75,900 
71,515 
92,855 
93,113 
94,016 
96,059 
93,842 
85,982 
74,431 
85,461 
97,860 
99,358 
87,617 
95,686 
82,174 
74,070 
83,309 
96,994 
83,200 
91,886 
89,501 
83,065 
70,229 
89,647 
87,878 

93,959 
76,169 
69,384 
82,271 
93,588 
90,901 
97,593 
96,117 
81,868 
78,919 
95,163 
95,562 
92,570 
99,080 
94,093 
82,097 
78,488 
92,399 
92,589 
91,720 
93,099 
92,647 
77,752 
70,941 
94,231 
88,847 
93,298 
92,372 
94,112 
84,474 
74,291 
87,727 
97,081 
95,528 
88,555 
90,173 
81,838 
73,513 
86,403 
93,808 
80,979 
91,183 
88,676 
82,617 
69,508 
88,816 
86,349 

92,894 
76,684 
69,251 
87,166 
93,677 
93,097 
97,400 
95,929 
85,758 
79,358 
96,577 
98,884 
93,805 
96,844 
93,685 
84,660 
79,355 
93,687 
91,698 
92,706 
94,946 
91,604 
81,329 
70,579 
95,931 
85,711 
93,771 
93,516 
91,550 
83,798 
74,752 
84,409 
95,661 
95,496 
88,981 
91,130 
82,712 
74,047 
88,799 
94,716 
85,036 
89,902 
88,436 
82,585 
73,363 
89,768 
85,765 

92,019 
75,767 
69,186 
87,032 
92,563 
96,498 
96,091 
95,089 
85,050 
80,306 
96,165 
95,543 
93,496 
96,964 
91,720 
88,883 
78,619 
96,050 
91,851 
93,040 
98,160 
91,477 
79,859 
71,551 
95,562 
87,425 
91,646 
93,075 
91,491 
82,096 
73,926 
85,214 
95,110 
91,306 
87,664 
90,221 
79,533 
73,430 
89,561 
94,583 
86,695 
88,601 
90,079 
83,223 
75,424 
87,748 
85,455 

90,697 
73,808 
69,949 
88,395 
92,374 
96,291 
95,734 
92,497 
86,145 
79,582 
95,332 
97,775 
93,263 
95,440 
93,435 
87,719 
79,171 
94,938 
90,840 
92,181 
97,670 
93,356 
74,877 
72,648 
94,863 
89,308 
92,224 
96,093 
88,343 
83,102 
73,013 
87,532 
91,750 
89,325 
92,731 
90,355 
76,148 
76,039 
91,398 
94,916 
87,173 
88,953 
89,679 
82,512 
75,562 
89,195 
85,074 

89,869 
73,650 
69,915 
88,501 
96,741 
96,253 
96,137 
91,002 
85,246 
76,479 
95,281 
98,235 
94,694 
97,249 
93,839 
88,149 
78,225 
97,052 
92,426 
92,872 
91,434 
95,719 
76,206 
73,699 
95,573 
90,741 
92,994 
92,529 
89,598 
83,297 
69,459 
91,520 
89,838 
91,232 
94,155 
90,430 
78,716 
76,967 
88,807 
95,627 
86,519 
89,155 
87,388 
83,018 
76,534 
90,395 
87,854 

84,398 
72,360 
70,705 
87,895 
98,358 
96,752 
96,211 
90,628 
84,533 
77,184 
99,790 
97,116 
95,174 
97,359 
96,125 
87,569 
81,406 
96,562 
92,913 
89,352 
91,429 
95,969 
77,741 
73,422 
95,860 
91,842 
94,218 
91,691 
90,809 
84,259 
72,069 
94,335 
90,181 
90,139 
93,293 
89,389 
80,013 
73,774 
90,920 
91,754 
85,303 
90,117 
88,894 
83,339 
77,556 
90,470 
87,282 

82,336 
71,670 
71,949 
91,833 
96,180 
97,857 
96,636 
90,979 
82,152 
80,547 

101,243 
98,107 
95,174 
97,712 
96,078 
86,494 
83,674 
99,163 
91,438 
90,425 
90,748 
96,723 
77,462 
73,720 
96,702 
94,642 
99,855 
92,150 
90,569 
82,557 
75,132 
94,749 
92,414 
91,571 
94,442 
88,633 
80,252 
77,650 
88,393 
91,457 
85,699 
93,962 
87,965 
83,547 
78,120 
91,241 
87,537 



88,960 
96,346 
95,745 
80,005 
73,551 
95,836 
82,347 
96,795 
93,756 
92,036 
89,248 
70,755 
93,331 

101,500 
92,419 
89,304 
85,491 
77,522 
71,194 
96,729 
98,104 
95,160 
96,811 
97,860 
73,741 
74,620 
93,664 
99,179 
95,324 
95,854 
94,702 
76,695 
73,456 
94,048 
98,950 
70,451 
96,420 
9 1,107 
77,423 
71,067 
91,405 
96,430 
93,768 
95,146 
90,494 
80,597 
75,073 

85,863 
96,189 
92,991 

74,045 
96,202 
85,099 
91,840 
90,060 
92,078 
84,337 
70,619 
89,690 
94,972 
90,654 
85,756 
85,713 
77,138 
71,682 
92,298 
95,529 
92,675 
93,062 
95,447 
73,222 
70,152 
90,519 
96,281 
91,658 

90,868 
76,205 
73,604 
92,306 
96,613 
70,707 
96,192 
91,499 
77,198 
71,527 
87,234 
94,291 
90,416 
95,663 
90,122 
79,315 

79,533 

90,759 

74,453 

84,714 
94,512 
91,616 
78,749 
74,605 
95,919 
84,519 
88,979 
86,450 
93,743 
80,551 
71,076 
90,516 
95,913 
90,205 
86,160 
87,098 
78,703 
68,958 
89,404 
94,673 
90,263 
93,875 
93,769 
73,415 
71,399 
90,295 
92,205 
89,670 
88,554 
89,255 
75,524 
70,705 
93,385 
96,754 
69,831 
95,973 
91,675 
78,394 
73,377 
89,543 
94,887 
89,390 
90,555 
90,998 
74,477 
74,073 

85,865 
92,783 
93,166 
77,672 
73,630 
95,626 
83,024 
93,248 
88,092 
92,774 
80,025 
70,185 
93,606 
99,125 
90,391 
86,770 
87,437 
79,370 
71,692 
89,515 
94,100 
89,653 
91,297 
88,041 
74,009 
70,532 
93,184 
94,275 
89,623 
89,398 
91,871 
76,980 
69,019 
93,598 
95,273 
73,427 
96,425 
87,385 
76,011 
72,144 
92,170 
96,228 
88,496 
90,682 
88,968 
74,793 
74,734 

85,418 
92,503 
93,994 
74,191 
73,001 
95,825 
87,408 
94,309 
87,909 
93,393 
80,051 
74,280 
94,638 
95,824 
87,511 
87,019 
85,085 
76,892 
71,944 
88,593 
94,901 
88,087 
92,011 
89,866 
73,736 
70,971 
93,367 
94,939 
89,855 
87,622 
90,585 
77,516 
73,001 
93,830 
92,834 
72,334 
95,466 
88,806 
76,166 
71,875 
92,913 
94,521 
90,766 
90,938 
89,558 
75,124 
72,988 

86,903 
93,960 
92,727 
72,273 
73,802 
95,782 
92,728 
96,169 
88,992 
92,307 
79,089 
77,004 
95,085 
89,701 
88,112 
87,824 
84,581 
75,498 
72,404 
89,581 
94,884 
89,418 
90,714 
90,782 
77,715 
71,915 
94,391 
93,751 
90,707 
89,173 
91,237 
77,521 
74,343 
94,282 
93,695 
71,835 
95,386 
88,451 
78,891 
69,388 
94,358 
91,558 
93,107 
89,469 
88,693 
74,207 
74,368 

86,375 
89,101 
90,908 
75,552 
77,3 19 
97,042 
93,724 
95,917 
90,133 
92,942 
78,456 
75,932 
96,495 
92,119 
91,888 
88,876 
85,263 
79,666 
73,078 
91,850 
93,390 
89,075 
89,970 
90,886 
76,176 
75,125 
98,560 
95,928 
90,581 
91,171 
91,742 
77,321 
74,904 
96,161 
95,184 
73,395 
95,476 
88,457 
80,780 
68,140 
97,885 
90,431 
94,097 
92,750 
93,631 
73,591 
75,131 

86,272 
90,176 
91,227 
75,553 
76,067 
95,747 
96,283 
92,749 
90,888 
89,273 
77,409 
73,308 
96,709 
98,642 
91,732 
90,190 
85,250 
79,286 
72,358 
89,367 
93,963 
92,082 
89,764 
89,088 
75,291 
73,003 
97,843 
97,679 
91,275 
91,411 
90,824 
77,932 
73,603 
94,771 
96,128 
74,681 
96,844 
92,668 
81,752 
70,589 
97,842 
91,588 
95,422 
93,318 
90,364 
74,847 
76,539 

88,734 
93,360 
92,424 
76,759 
76,355 
97,064 
96,215 
93,244 
93,592 
91,106 
81,014 
71,124 
96,311 
99,180 
91,083 
87,478 
84,197 
75,284 
74,534 
93,930 
92,240 
95,045 
89,297 
85,367 
77,191 
73,057 
97,187 
98,114 
95,165 
90,290 
90,905 
80,358 
75,703 
96,073 
95,993 
76,190 
92,588 
91,427 
81,206 
72,923 
98,425 
95,127 
94,496 
91,499 
89,952 
77,867 
79,471 



82,387 
85,655 
91,696 
88,481 
95,683 
86,208 
72,881 
94,376 
96,421 
98,451 
94,104 

101,042 
76,549 
76,614 
97,310 
84,399 
81,676 
89,829 

103,682 
86,638 
72,858 

101,273 
98,187 
96,410 
96,579 
94,530 
80,261 
72,251 
70,557 
92,504 
72,637 

100,082 
98,686 
88,356 
73,426 

100,056 
95,197 
94,023 
94,917 
95,670 
80,244 
72,817 
95,678 

103,034 
99,226 
99,093 

83,375 
88,569 
88,816 
87,703 
93,856 
85,519 
71,723 
94,075 
96,329 
98,313 
91,851 
96,130 
77,588 
77,645 
95,403 
80,706 
81,099 
90,426 
98,498 
84,691 
73,851 
97,830 
98,216 
95,436 
92,401 
91,393 
81,248 
72,027 
70,945 
94,793 
70,206 
96,963 
95,952 
87,872 
71,814 
97,787 
95,181 
91,253 
92,879 
93,932 
78,605 
74,156 
97,207 
99,071 
98,957 

100,278 

84,485 
86,718 
88,834 
86,480 
89,127 
82,873 
70,958 
93,204 
96,079 
98,190 
95,683 
93,335 
78,193 
77,686 
96,295 
78,340 
79,679 
93,218 
93,638 
84,802 
73,874 
99,057 
98,753 
97,030 
91,128 
91,227 
82,750 
70,676 
71,203 
97,703 
69,284 
93,263 
93,799 
90,184 
74,925 
95,739 
92,907 
91,386 
92,996 
92,567 
78,414 
75,524 
96,461 
99,179 
96,309 
95,819 

85,660 
86,383 
89,390 
85,571 
91,315 
86,363 
68,066 
95,318 
93,531 
97,638 
97,232 
97,111 
83,337 
75,746 
95,692 
79,233 
80,607 
97,040 
95,968 
84,488 
74,545 
96,055 
99,139 
96,744 
93,958 
93,310 
77,304 
70,705 
70,448 
96,884 
73,542 
94,850 
94,627 
89,173 
75,979 
97,057 
95,307 
93,662 
93,292 
91,773 
76,996 
77,090 
97,060 
94,774 

101,252 
96,481 

86,398 
85,777 
87,795 
85,732 
90,615 
86,739 
69,780 
96,091 
93,466 
94,550 
94,309 
96,101 
81,452 
74,752 
96,163 
81,857 
82,814 
98,436 
96,561 
82,702 
72,312 
98,390 
96,809 
96,131 
92,911 
92,108 
76,560 
70,355 
67,703 
96,551 
75,214 
93,786 
93,715 
87,206 
75,213 
95,170 
92,112 
93,013 
91,896 
92,950 
77,475 
76,506 
92,560 
95,807 

100,692 
94,274 

86,934 
86,742 
87,397 
87,137 
89,400 
84,499 
73,465 
95,858 
93,838 
95,611 
93,567 
93,338 
81,603 
76,772 
97,183 
83,748 
85,241 
96,962 
96,550 
81,044 
73,879 
99,587 
99,159 

10 1,5 11 
92,577 
92,035 
76,259 
71,611 
71,034 
96,244 
77,043 
94,347 
94,666 
86,620 
77,001 
96,785 
91,191 
91,194 
90,901 
95,904 
79,630 
77,037 
91,497 
96,645 

102,482 
93,480 

87,454 
87,671 
88,475 
86,208 
91,381 
85,516 
75,089 
95,646 
93,306 
95,742 
92,981 
92,304 
82,982 
77,381 
98,442 
85,325 
83,613 
90,514 
97,910 
83,304 
74,747 
99,351 

101,165 
102,833 
93,271 
91,356 
80,238 
71,843 
73,207 
95,570 
81,873 
95,071 
96,215 
86,525 
76,946 
97,794 
91,074 
91,242 
91,720 
96,494 
80,018 
77,080 
96,958 

100,465 
101,187 
91,496 

87,569 
85,841 
88,341 
88,212 
91,310 
85,071 
78,160 
94,847 
96,206 
93,537 
92,031 
92,073 
82,528 
77,096 
95,017 
84,62 6 
82,874 
93,743 
97,637 
81,433 
73,755 
99,798 
95,432 

101,183 
96,425 
94,430 
81,297 
72,765 
73,709 
95,028 
85,175 
96,294 
92,813 
84,273 
77,043 
98,808 
90,842 
92,350 
92,997 
96,955 
78,770 
74,362 
94,629 

100,971 
100,662 
94,580 

85,635 
85,520 
87,800 
88,738 
91,680 
84,930 
79,710 
96,000 
95,510 
93,117 
90,383 
95,094 
83,001 
79,246 
87,099 
83,787 
82,307 
98,788 
98,237 
81,488 
74,497 

103,379 
99,214 
99,856 
97,016 
93,140 
78,125 
74,086 
72,613 
97,197 
88,064 
95,046 
92,697 
83,897 
78,465 

100,704 
88,477 
93,704 
92,857 
93,499 
80,145 
76,631 
92,008 

100,7 12 
100,832 
95,567 

98,724 96,184 94,060 94,607 94,387 96,870 97,046 94,206 94,784 



94,177 
68,001 

101,607 
100,078 
98,093 
93,329 

100,999 
76,934 
76,335 
83,874 
91,300 
93,232 
78,594 
85,592 
77,391 
71,267 
75,287 
84,552 
87,734 
90,249 
87,670 
79,068 
72,908 
88,379 
98,987 
92,506 
94,588 
97,749 
85,394 
74,425 
97,236 
98,120 
66,485 
80,017 
90,944 
82,437 
71,953 
85,594 
98,173 
86,897 
91,948 
97,302 
88,167 
75,949 
96,009 

101,515 

91,413 
66,085 
96,625 
94,378 
93,091 
91,010 
96,893 
76,010 
76,741 
86,652 
90,841 
89,444 
78,727 
86,114 
73,048 
68,262 
74,756 
83,076 
86,973 
88,058 
86,567 
78,705 
76,502 
87,089 
96,054 
91,818 
95,962 

85,240 
71,864 
97,217 
96,287 
64,991 
79,345 
88,778 
84,404 
69,216 
84,367 
92,399 
89,677 
89,545 
96,142 
84,036 
74,365 
97,057 
99,350 

93,944 

92,521 91,252 

91,182 
66,786 
98,163 
94,453 
91,613 
89,962 
98,079 
78,459 
76,882 
86,734 
84,741 
88,977 
79,792 
86,495 
73,253 
68,459 
75,472 
81,647 
86,946 
87,495 
84,121 
82,037 
77,610 
87,125 
97,507 
90,541 
94,481 
94,850 
82,141 
73,703 
97,083 
90,274 
64,736 
77,227 
88,677 
84,820 
70,711 
84,659 
96,091 
92,300 
90,389 
92,659 
83,056 
77,634 
95,493 
98,932 

89,005 
68,217 
98,638 
92,605 
94,081 
91,641 
94,808 
78,075 
75,571 
87,431 
86,386 
89,834 
81,664 
88,189 
73,658 
72,820 
75,398 
83,555 
86,849 
84,403 
85,683 
81,161 
76,713 
90,010 
95,446 
90,169 
93,502 
94,998 
81,366 
74,103 
95,283 
89,021 
64,399 
76,975 
90,128 
83,186 
74,540 
87,745 
96,290 
90,000 
93,320 
95,413 
89,507 
76,018 
95,372 
98,160 

90,385 91,678 

88,233 
68,665 
93,267 
92,047 
93,612 
96,389 
94,318 
76,330 
74,659 
87,766 
85,848 
89,016 
81,078 
87,600 
73,044 
70,474 
74,836 
79,776 
83,955 
85,085 
85,129 
76,145 
75,336 
88,667 
92,152 
89,124 
92,191 
93,131 
84,106 
72,258 
96,263 
90,677 
63,031 
78,341 
93,817 
83,757 
73,156 
90,529 
95,295 
80,623 
91,055 
93,882 
88,582 
76,188 
92,880 
94,503 
86,343 

92,252 
72,226 
94,188 
91,439 
95,282 
97,384 
95,271 
78,561 
76,410 
89,897 
87,909 
90,365 
81,483 
86,808 
74,303 
69,925 
73,020 
82,352 
86,287 
86,441 
86,807 
75,404 
72,577 
89,292 
91,332 
89,106 
90,943 
92,524 
83,679 
72,718 
95,547 
92,177 
64,284 
79,138 
93,304 
84,852 
74,357 
91,752 
96,937 
83,861 
87,871 
93,146 
87,392 
72,597 
92,774 
92,974 
89,123 

94,417 
71,900 
93,967 
90,990 
95,956 
97,487 
94,767 
77,785 
77,528 
90,826 
88,653 
89,900 
81,481 
87,252 
79,246 
69,569 
76,551 
85,015 
87,575 
87,006 
87,095 
77,005 
72,199 
92,867 
91,141 
91,659 
93,943 
93,144 
86,206 
74,373 
97,473 
93,651 
66,526 
84,960 
92,707 
85,209 
75,388 
93,249 
94,955 
87,562 
92,639 
92,152 
88,748 
72,307 
96,365 
97,833 

90,507 
71,931 
94,239 
92,705 
92,395 
97,834 
94,785 
77,214 
73,993 
89,847 
88,929 
90,074 
81,677 
87,593 
78,395 
73,150 
77,557 
89,123 
86,955 
87,251 
85,878 
77,741 
71,464 
91,841 
91,301 
93,947 
93,417 
92,646 
85,803 
74,641 

100,182 
93,871 
69,180 
89,847 
92,825 
83,362 
74,435 
95,324 
96,940 
90,930 
91,867 
90,298 
87,251 
71,829 
98,082 
98,573 

83,411 
76,036 
94,456 
94,101 
97,279 
97,673 
91,424 
77,232 
74,793 
89,782 
86,726 
90,843 
83,834 
83,848 
81,092 
73,109 
76,961 
89,447 
86,480 
87,533 
84,483 
77,394 
71,876 
91,383 
96,915 
91,336 
94,942 
87,845 
83,993 
75,343 
98,799 
94,143 
65,251 
91,005 
92,075 
83,468 
75,114 
92,542 
99,358 
92,111 
92,745 
86,634 
85,582 
75,048 
99,099 
98,830 

90,210 89,134 89,408 



99,849 
98,303 
76,609 
71,857 
85,674 
95,334 
96,738 

103,308 
99,443 
85,010 
77,759 
90,560 

102,965 
101,009 
101,670 
99,350 
79,789 
72,165 
95,411 

101,385 
97,155 
95,991 
95,640 
76,796 
75,910 
89,446 
94,977 
96,391 
94,381 
95,257 
78,325 
71,992 
64,520 
95,050 
86,315 
90,778 
92,751 
87,606 
74,362 
99,167 

100,644 
95,129 
98,190 

101,505 
88,211 
77,239 

96,973 
96,149 
76,562 
69,219 
82,830 
93,181 
95,279 

100,871 
97,319 
82,128 
77,944 
89,284 

101,282 
101,389 
98,071 
96,509 
82,672 
71,395 
93,687 
98,252 
94,502 
88,494 
91,488 
82,016 
75,487 
90,922 
95,621 
91,205 
96,959 
95,105 
78,860 
70,945 
65,651 
95,544 
87,148 
86,982 
92,775 
86,341 
74,440 
97,462 

100,644 
94,006 
94,893 
96,902 
85,499 
74,773 

100,284 92,339 

95,588 
93,889 
75,347 
70,029 
86,784 
88,773 

98,786 
95,288 
82,948 
79,108 
90,283 
98,860 
96,315 
95,899 
93,816 
83,435 
71,877 
91,497 
98,397 
91,616 
84,309 
95,055 
85,047 
73,494 
91,839 
92,514 
90,304 
95,528 
94,663 
77,482 
72,034 
66,842 
92,253 
89,090 
91,838 
97,686 
85,122 
76,068 
98,254 
96,133 
91,689 
94,375 
93,907 
84,640 
75,360 
91,738 

94,055 

95,163 
92,6 1.5 
75,484 
69,414 
89,536 
88,180 
95,334 
98,028 
93,607 
82,587 
78,310 
90,292 
97,279 
98,204 
95,490 
91,595 
80,223 
75,101 
90,403 
97,890 
91,957 
86,754 
95,411 
85,274 
73,314 
93,755 
93,497 
92,452 
97,860 
91,377 
73,839 
72,455 
63,696 
91,638 
90,626 
95,598 
98,253 
85,205 
71,504 
96,689 
96,278 
92,374 
98,873 
98,844 
86,578 
74,484 
95,183 

96,096 
93,003 
75,636 
68,344 
89,611 
90,021 
94,321 
94,906 
95,172 
82,423 
78,587 
87,865 
98,477 
98,429 
93,858 
91,125 
76,984 
76,934 
91,089 
95,367 
91,303 
87,374 
94,764 
84,815 
73,767 
93,664 
95,190 
92,387 
96,273 
93,375 
71,768 
73,484 
61,519 

89,162 
96,915 

84,310 
69,019 
95,898 
95,227 
90,422 
97,084 
97,474 
84,899 
75,273 

91,515 

95,975 

95,346 
94,578 
79,146 
69,789 
94,746 
95,179 
95,304 
97,327 
94,795 
82,315 
80,816 
90,784 
98,276 
95,429 
95,848 
88,809 
83,704 
76,356 
93,545 
94,528 
91,913 
92,386 
96,423 
85,335 
74,058 
95,295 
93,956 
91,361 
95,076 
93,903 
72,344 
76,576 
66,430 
89,600 
89,694 
95,103 
93,279 
88,060 
69,368 
98,464 
98,602 
91,371 
97,925 
97,342 
86,565 
75,367 

99,163 
96,388 
78,777 
73,960 
94,987 
94,894 
97,604 
99,274 
94,570 
79,617 
79,873 
93,514 

100,381 
95,797 
96,898 
91,534 
83,063 
73,798 
96,877 
94,564 
95,134 
94,315 
99,200 
85,765 
77,011 
95,958 
96,426 
92,422 
94,310 
94,693 
72,962 
75,977 
71,337 
90,273 
92,187 
95,885 
96,154 
87,215 
67,046 
96,735 

101,823 
93,067 

100,108 
99,230 
85,506 
75,095 

99,023 
91,176 
78,842 
75,403 
92,027 
93,448 
99,498 

100,201 
94,004 
79,450 
79,300 
93,030 
98,857 
94,543 
96,058 
94,324 
83,107 
73,042 
98,076 
94,591 
95,913 
85,056 
98,304 
80,851 
75,450 
96,068 
96,572 
94,182 
94,751 
90,406 
74,188 
75,400 
70,854 
91,344 
92,507 
97,014 
93,514 
86,473 
66,571 
95,801 

102,626 
93,918 
98,727 
97,955 
85,661 
74,680 

97,128 
92,167 
77,444 
72,556 
92,839 
96,171 

101,578 
96,622 
92,884 
81,924 
78,434 
93,246 
98,703 
96,125 
97,383 
93,078 
77,194 
73,934 
96,888 
96,288 
95,719 
83,910 
95,389 
80,958 
73,379 
93,667 
96,993 
98,689 
95,178 
86,070 
77,83 1 
75,966 
72,216 
93,829 
92,726 

93,197 
85,216 
71,056 
93,661 

100,987 
97,348 

102,311 
95,939 
83,469 
76,279 

94,447 

93,591 94,721 96,392 99,127 100,050 



105,314 
99,355 

103,733 
106,243 
90,005 
80,552 
98,629 

103,436 
98,994 
99,384 
97,722 
74,587 
72,715 
91,325 
95,761 
98,255 
92,236 
98,348 
77,683 
71,208 
91,039 

102,245 
92,612 
96,452 

101,499 
82,144 
75,837 
93,065 

102,846 
96,690 

100,116 
101,973 
83,740 
69,138 
85,791 
93,605 
91,904 
91,702 
81,735 
62,415 
52,073 

97,596 
97,193 
99,863 

103,235 
90,756 
79,005 
96,714 
98,806 
96,176 
97,004 
94,294 
75,478 
73,076 
90,404 
96,754 
92,673 
92,336 
95,124 
74,807 
71,657 
86,401 
98,628 
91,591 
95,889 

100,892 
81,013 
73,523 
91,027 
94,949 
93,163 
95,724 
96,712 
80,470 
70,445 
84,513 
89,535 
90,276 
89,617 
76,020 
63,050 
53,540 

93,833 
95,859 
99,894 
99,654 
91,561 
78,829 
96,271 
99,967 
93,196 
96,231 
96,518 
75,708 
73,328 
91,021 
96,205 
94,768 
92,739 
92,208 
72,514 
70,589 
90,191 
95,414 
89,843 
96,999 
98,113 
80,340 
75,925 
89,964 
94,389 
93,748 
95,602 
93,094 
80,728 
69,052 
84,779 
89,308 
91,623 
87,145 
72,561 
63,367 
55,879 

97,982 
95,910 
96,681 
98,985 
89,382 
75,891 
96,703 

101,343 
93,028 
95,995 
96,312 
74,404 
73,949 
92,268 
95,136 
96,318 
91,616 
92,587 
72,610 
69,117 
91,746 
97,441 
89,180 
97,486 
98,791 
80,816 
74,825 
88,063 
95,155 
97,839 
95,279 
89,600 
84,112 
69,902 
84,349 
90,735 
91,697 
85,724 
75,737 
63,553 
57,124 

95,777 
94,905 
95,836 
99,589 
89,247 
72,569 
94,771 
99,546 
92,809 
95,036 
94,646 
73,930 
73,800 
90,489 
94,429 
96,201 
91,710 
91,638 
71,418 
71,247 
90,285 
97,252 
88,390 
97,271 
96,195 
81,410 
75,152 
90,025 
93,943 
98,253 
98,931 
89,005 
84,2 64 
68,897 
84,811 
90,756 
90,880 
84,298 
74,539 
63,027 

95,603 
96,823 
96,299 

100,325 
88,780 
72,283 
98,705 

104,153 
94,176 
94,733 
95,198 
74,266 
74,364 
92,079 
98,373 
93,970 
92,387 
92,392 
71,175 
72,670 
91,435 
98,552 
89,032 

100,761 
92,658 
82,855 
74,698 
90,584 
94,901 

100,487 
97,910 
88,418 
84,374 
69,911 
86,849 
91,040 
91,660 
83,903 
73,386 
63,428 

95,115 
97,668 
99,002 
99,878 
89,305 
73,361 

100,266 
104,543 
94,860 
96,076 
94,185 
78,827 
74,419 
92,544 
98,706 
92,455 
92,437 
92,349 
75,127 
72,668 
93,545 

100,264 
90,744 

102,224 
89,683 
76,704 
73,297 
90,450 

101,429 
99,429 
95,190 
88,729 
83,456 
69,953 
88,520 
90,125 
92,165 
84,002 
75,041 
64,287 

93,264 
97,128 
99,607 

100,199 
88,992 
73,782 

100,505 
103,702 
95,067 
93,831 
91,296 
80,490 
74,677 
87,396 
96,315 
92,234 
93,574 
89,195 
76,542 
72,670 
90,059 
99,748 
88,293 

101,256 
87,947 
76,773 
72,984 
91,982 

102,597 
101,611 
93,357 
91,765 
80,987 
70,701 
88,111 
89,079 
91,579 
84,437 
74,271 
63,439 

98,078 
97,448 
95,729 
98,501 
82,629 
74,311 
97,051 

102,795 
95,080 
93,286 
92,062 
80,892 
74,918 
89,857 
95,936 
92,913 
96,016 
84,806 
75,186 
72,842 
87,495 
99,103 
86,735 
98,912 
87,020 
74,921 
73,955 
93,498 

101,192 
99,033 
97,269 
89,962 
79,937 
74,785 
86,299 
89,755 
91,233 
83,592 
73,795 
62,300 

58,878 59,026 59,048 59,260 60,800 
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H R24 
71,611 
92,334 
89,829 
85,445 
92,656 
78,938 
68,918 
67,025 
89,859 
91,900 
87,373 
81,978 
65,766 
67,621 
71,111 
88,244 
90,532 
90,053 

81,608 
70,700 
73,105 
89,013 
94,210 
74,331 
59,404 
63,725 
67,823 
75,908 
91,899 
86,489 
90,905 
94,019 
85,991 
71,422 
72,344 
89,592 
89,732 
94,140 
88,185 
84,507 
71,989 

' 93,640 



70,332 
90,492 
94,483 
86,264 
89,283 
74,698 
72,471 
73,822 
88,425 
87,426 
71,782 
58,418 
60,971 
68,504 
72,376 
88,674 
90,431 
84,291 
77,519 
70,493 
69,778 
72,978 
96,757 
98,831 
95,022 
98,518 
91,726 
73,088 
75,119 
92,514 
99,494 
98,527 
97,180 
88,557 
72,500 
72,294 
96,877 
76,750 
92,079 
95,974 
85,814 
67,713 
63,787 
94,742 
99,206 
97,847 
93,990 



80,675 
70,588 
73,205 
95,434 
94,762 
93,115 
94,2 19 
90,427 
83,090 
83,402 
98,460 
96,398 
94,967 
91,677 
93,605 
82,270 
83,040 
98,664 
91,606 
89,872 
89,513 
93,791 
77,304 
77,025 
98,238 
92,184 
98,437 
90,247 
89,411 
78,036 
73,966 
92,930 
93,944 
89,584 
93,118 
86,765 
80,884 
78,914 
88,204 
94,907 
85,649 
95,012 
86,267 
82,189 
78,066 
92,047 
88,054 



87,976 
91,981 
88,376 
70,934 
78,616 
95,274 
91,467 
93,076 
95,507 
85,030 
79,920 
73,696 
95,143 
92,297 
90,069 
84,737 
84,853 
72,725 
77,125 
93,455 
95,056 
94,501 
90,777 
81,769 
74,391 
75,853 
96,084 
97,017 
96,355 
90,156 
88,327 
79,224 
75,928 
96,756 
95,462 
77,840 
91,419 
89,069 
77,641 
76,346 
92,571 
92,617 
92,323 
94,414 
84,049 
78,438 
76,834 

2,085,553 
2,037,975 
1,846,553 
1,759,379 
2,116,976 
2,248,905 
2,158,126 
2,2 15,149 
2,187,766 
1,802,781 
1,764,327 
2,155,085 
2,268,685 
2,187,784 
2,196,471 
2,187,983 
1,881,398 
1,789,020 
2,170,607 
2,250,656 
1,781,161 
2,213,896 
2,144,340 
1,975,610 
1,770,504 
2,156,244 
2,213,874 
2,170,894 
2,181,824 
2,133,686 

4,618,761 
4,49 6,s 69 
4,332,424 
4,325,377 
5,025,195 
5,033,179 
4,628,536 
4,s 23,160 
4,792,502 
4,617,451 
4,531,708 
4,806,785 
5,032,233 
5,232,098 
5,289,633 
4,980,069 
4,266,565 
4,423,337 
4,677,362 
4,592,664 
4,656,938 
4,695,046 
4,874,340 
4,544, I36 
4,269,391 
4,716,175 
4,899,722 
4,878,846 
4,754,212 
4,915,877 

####### 
####### 
####### 
####### 
####### 
####### 
####### 
####### 
####### 
####### 
####### 
####### 
####### 
# # # # # # # 
####### 
####### 
####### 
# # # # # # # 
####### 
# # # # # # # 
# # # # # # # 
####### 
####### 
# # # # # # # 
####### 
# # # # # # # 
####### 
####### 
####### 
####### 
####### 



84,349 
85,739 
86,765 
86,463 
90,442 
82,941 
79,725 
93,959 
95,539 
93,054 
90,360 
90,414 
84,159 
81,938 
84,732 
82,857 
81,232 
96,724 
90,697 
80,854 
77,056 

102,886 
93,590 
97,475 
92,549 
88,022 
77,585 
75,020 
75,586 
96,064 
89,675 
90,266 
91,195 
84,301 
82,251 

102,009 
88,458 
92,613 
91,155 
90,066 
79,628 
80,637 
90,218 
99,190 

100,597 
96,302 
94,259 



82,110 
76,755 
94,991 
93,924 
97,944 
94,943 
87,413 
76,598 
73,769 
88,145 
86,289 
91,914 
83,838 
82,934 
81,882 
71,187 
79,594 
88,965 
90,189 
87,846 
79,072 
76,930 
77,445 
91,506 
99,146 
88,834 
94,594 
87,379 
79,802 
73,703 
94,491 
90,393 
64,380 
92,349 
89,585 
81,645 
77,925 
90,458 

100,362 

91,719 
85,996 
81,466 
76,450 
96,127 
98,860 
90,566 

94,933 



97,600 
90,694 
76,217 
73,186 
90,741 
94,442 

95,705 
89,834 
81,323 
77,519 
94,015 
99,097 
93,589 
95,083 
86,988 
75,785 
75,525 
95,003 
98,896 
93,712 
92,549 
90,504 
84,576 
75,446 
92,599 
96,993 
98,318 
93,665 
82,335 
74,741 
72,047 
70,824 
92,388 
92,337 
93,976 
92,578 
83,036 
74,436 
96,043 
98,786 
95,478 
99,925 
90,630 
83,752 
78,554 
99,364 

97,599 



99,725 
96,296 
90,094 
97,708 
81,287 
77,228 
95,181 
101,393 
94,728 
93,528 
86,418 
81,443 
76,652 
90,540 
95,033 
93,352 
94,599 
80,955 
67,918 
73,918 
87,113 
94,158 
85,144 
96,281 
84,230 
73,053 
76,944 
95,967 
99,290 
97,091 
95,641 
86,285 
77,984 
76,581 
85,799 
90,230 
89,539 
84,090 
71,428 
61,919 
61,983 
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