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Q. (Reference CA-NLH-3) The response states "In the 1992 cost of service methodology 1 
 hearing, Mr. Larry Brockman, recommended that hydraulic generation classification 2 
 be based on the equivalent peaker methodology using a 26% demand component and a 3 
 74% energy component." Please file for the record Mr. Brockman's evidence at the 4 
 1992 hearing and the equivalent peaker calculation leading to his recommendation 5 
 that hydraulic generation be classified as 26% demand and 74% energy. Has  6 
 Mr. Brockman updated his calculation for this hearing? If so, please file the 7 
 calculation for the record. 8 

 9 
A. Copies of Mr. Brockman’s evidence submitted to the Board in the 1992 generic cost of 10 

service proceeding are provided as follows: 11 
1. Attachment A is a copy of Testimony of Larry Brockman, Hydro 1992 Cost of 12 

Service Investigation, filed with the Board on August 31, 1992. 13 
2. Attachment B is a copy of Supplemental Evidence of Larry Brockman, Hydro 14 

1992 Cost of Service Investigation, filed with the Board on September 16, 1992. 15 
3. Attachment C is a copy of revisions to the Testimony of Larry Brockman provided 16 

in Attachment A, filed with the Board on September 17, 1992. 17 
 18 

Mr. Brockman no longer has a record of the equivalent peaker calculations upon which 19 
his recommendation in that proceeding was based.  20 
 21 
Mr. Brockman has not updated his equivalent peaker calculation for this proceeding.  22 
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1 I. Qualifications 

2 

3 Q. What is your name, address and professional affiliation? 

4 A. My name is Larry B. Brockman. My address is 100 Northcreek, Atlanta, Georgia. 

5 I am a Vice President with Energy Management Associates (EMA), the Utilities 

6 

7 

Division of Electronic Data Systems (EDS). EMA is an industry leader in providing 

planning and financial software and consulting to the electric and gas industries in 

8 Canada, the U.S., the Pacific Rim, the Mid-East, and Europe. I am appearing in 

9 this proceeding on behalf of my client, Newfoundland Power. 

10 

11 Q. Have you previously testified before this Board as an expert witness? 

12 A. Yes. I testified as an expert in cost of service, rate design, and utility system 

13 planning before this Board in Hydro's 1990 Rate Referral and again in Hydro's 1992 

14 Rate Referral. 

15 

16 Q. Please summarize your professional background. 

17 A. I have over 18 years of experience in the utility industry as a planner, regulator, 

18 ratemaker, and consultant. As a Vice President in EMA's consulting department, 

19 I specialize in providing planning and regulatory counsel to electric and gas utility 

20 clients. Since joining EMA in 1985, I have managed a wide variety of projects 

21 involving integrated resource planning, ratemaking and general utility practice. I 

22 have reviewed and created numerous least cost plans for Canadian and U.S. clients 

23 and have testified on planning and ratemaking before regulatory bodies in Canada 

24 and the U.S. I have also worked on several merger and acquisition studies 

1 
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18 

19 

20 

21 

22 

identifying and quantifying the potential planning and operational synergies. I am 

co-developer and instructor of two internationally recognized courses on least cost 

planning and ratemaking for Public Utilities Reports Inc. and The Management 

Exchange. 

I graduated from the University of Florida with a Bachelor's Degree in Engineering 

in 1973 and returned in 1977 to do graduate work in electric engineering and 

regulatory economics. After graduation from university in 1973, I started my career 

as a system planning engineer with Jacksonville Electric Authority, a municipal utility 

in Florida. While there, I performed generation, trar,smission and distribution 

studies, including cost effectiveness evaluations of new generation, transmission 

lines, substations, feeder conversions and the like. I later worked for Gainesville 

Regional Utilities doing similar work and also performed cost of service and rate 

design studies. 

In 1981, I became the Assistant Director of the Electric and Gas Department of the 

Florida Public Service Commission, where I had responsibilities for supervising 48 

employees engaged in all phases of electric and gas regulation. I was ultimately 

responsible for making recommendations to the Commission on rate cases, power 

plant siting, conservation activities, and various public policy matters. 

2 
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2 

3 Q. 

4 

5 A. 

6 

7 

8 

Please provide your perspective on the background behind these 

proceedings. 

In its 1992 Rate Referral, Hydro recommended several changes to the cost of 

service methodology approved by the Board in 1977. The changes proposed by 

Hydro involved significant shifts of production and transmission plant costs from 

energy to demand. These changes implied that the method approved in 1977 was 

9 too heavily weighted towards energy. In addition, Hydro proposed that certain plant 

10 previously treated as dedicated to "Hydro Rurals" be treated as common to all 

11 customers. NP argued that insufficient evidence had been submitted to support the 

12 changes to the cost of service methodology proposed by Hydro and that the rate 

13 referral was not the appropriate forum to fully explore these important issues. NP 

14 recommended at that time that the cost of service methodology found to be fair and 

15 reasonable in 1977, and in use since that time, be retained unless a more thorough 

16 

17 

examination of the evidence proved that changes were warranted. 

18 In its April 1992 Report to the Minister, the Board recommended allowing Hydro to 

19 use its proposed cost of service methodology on an interim basis, but to submit 

20 further justification on its use in a future generic proceeding. In June, 1992 Hydro 

21 submitted its evidence seeking justification of the changes sought in the cost of 

22 service methodology. 

23 

24 

3 
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1 Q. 

2 A. 

3 

4 

5 

6 

7 

8 

9 

10 

Please provide an overview of your evidence in this proceeding. 

My evidence in this proceeding will show that the cost allocation methodology 

approved by the Board in 1977 was not too heavily weighted towards energy, as 

Hydro's changes would suggest. In fact, it was too heavily weighted towards 

demand. In addition, the costs allocated to Newfoundland Power, were not too low 

under the 1977 methodology as Hydro now contends, but were in fact slightly high. 

My evidence is presented according to the following main topics: 

(1) The purpose of a cost of service study. 

(2) The main components of a cost of service methodology. 

11 (3) Criteria for choosing a cost of service methodology. 

12 ( 4) Cost of service methods appropriate for Newfoundland and Labrador Hydro. 

13 (5) The impact of recommended methods on Hydro's customer classes. 

14 

15 111. Purpose and Principles of Cost of Service Studies 

16 

17 Q. What is the purpose of a cost of service study? 

18 A. Cost of service studies are performed for several reasons. The 1992 NARUC 

19 Electric Utility Cost Allocation Manual (page 12) gives the following purposes for 

20 cost of service studies: 

21 To attribute costs to different categories of customers based on how those 

22 customers cause costs to be incurred. 

23 To determine how costs will be recovered from customers within each 

24 customer class. 

4 
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25 

To calculate costs of individual types of service based on the costs each 

service requires the utility to expend. 

To determine the revenue requirement for the monopoly services offered by 

a utility operating in both monopoly and competitive markets. 

To separate costs between different regulatory jurisdictions. 

There are two major types of cost of service studies. One is called an embedded 

cost of service study, the other is called a marginal cost of service study. 

Embedded cost of service studies deal with the costs of existing utility plant and 

operating expenses. Marginal cost of service studies deal with the future costs of 

meeting additional electric energy and demand requirements. 

The use of cost of service studies to allocate revenue responsibility derives from the 

generally accepted principles of good rate design. James Bonbright was one of the 

first to codify these principles in his classic book, Principles of Public Utility Rates. 

Bonbright's principles which relate to cost of service studies are: 

(1) Effectiveness in yielding total revenue requirements 

(2) Fairness in the apportionment of total costs of service among the different 

ratepayers. 

(3) Static efficiency of the rate classes and rate blocks in discouraging wasteful 

use of service while promoting all justified types and amounts of use: 

(a) in the control of the total amounts of service supplied by the Company; 

(b) in the control of the relative uses of alternative types of service by 

ratepayers (on-peak versus off-peak service or higher quality versus 

lower quality service). 

5 
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1 Embedded cost of service studies are done primarily to achieve the goal of fai mess 

2 and avoidance of undue discrimination in the apportionment of revenue 

3 responsibility to rate classes and to individual customers within these classes. 

4 Fairness in allocating revenues between individual customers within each class is 

5 accomplished by the proper setting of demand, energy and customer charges within 

6 those classes. Marginal cost of service studies are performed primarily to assist in 

7 designing rates that are economically efficient. The cost of service methods under 

8 investigation in this proceeding are embedded methods and are therefore primarily 

9 aimed at achieving fairness. 

10 

11 Bonbright's principle of fairness in the apportionment of costs and the NARUC 

12 principle of attributing costs based upon how customers cause costs to be incurred, 

13 are inextricably inter-twined. In fact, the principle of causality (or cost causation) 

14 is almost universally claimed in attempts to justify various cost of service 

15 methodologies as fair. The principle of cost causality states that costs should be 

16 assigned according to load and customer characteristics that cause the costs to go 

17 up or down. 

18 

19 IV. Components of Cost of Service Studies 

20 

21 Q. Please describe how an embedded cost of service study is performed. 

22 A . 

23 

24 

25 

26 

There are three main steps involved in performing a cost of service study. These 

steps are called: 

(1) functionalization; 

(2) classification; and, 

(3) allocation. 

6 
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Q. 

A. 

Each of these steps is a process of sub-dividing the utility's overall costs into 

smaller and smaller portions, each associated with specific customer classes and 

load characteristics that cause the costs to occur. 

Please describe the functlonalization step. 

Functionalization is a process of deciding what purpose or utility function a utility 

investment or expenditure serves. Common examples of utility functions are 

production, transmission, and distribution. As an example of functionalization, 

consider the cost of fuel burned at a power plant and the cost of carrying the 

investment in that plant. These costs would be functionalized as production. 

Functionalization is performed because it helps identify how costs of providing 

service to various customers change when the load characteristics of those 

customers change. 

The costs assigned to the major utility functional categories are often broken down 

further into sub-categories associated with individual customers or groups of 

customers. For example, if a transmission line was built just to serve a specific 

group of customers, the costs of that line should be functionalized as transmission 

whose function is to serve only that group of customers. This will promote fairness 

by ensuring that the cost of that line will eventually be assigned only to that group 

of customers. 

7 
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1 Q. Please describe the classification step of a cost of service study. 

2 A. Classification is a process of deciding what customer characteristics cause each 

3 functionalized cost to increase or decrease as customer load characteristics 

4 change. Costs are usually classified as increasing or decreasing because of 

5 changes in customer demand, energy or number of customers on the system. The 

6 table below shows some commonly accepted ways of classifying the major 

7 functional categories: 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Functional Category 

Production 
Transmission 
Distribution 

Costs Classified As 
Demand Energy Customer 

yes yes no 
yes yes no 
yes no yes 

18 In the classification stage, we must decide not only whether a cost is related to 

19 demand, energy or number of customers, but we must also assign percentages for 

20 those functions which may be related to more than one of these causal factors. 

21 

22 Even a simple table such as this one can be controversial when we discuss 

23 classification, because there is no universally agreed upon method for classifying 

24 production, transmission, or distribution related costs. 

25 

26 Q. If there is no agreed upon method for classification of certain costs, please 

27 explain how a regulatory body such as this one is to judge how the major 

28 

29 

functional categories should be classHied. 

8 
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1 A. The approach I would suggest is to return to the basic principles and purposes of 

2 doing a cost of service study in the first place. I previously quoted NARUC's 1992 

3 Cost Allocation Manual on the purpose of a cost of service study as, "to attribute 

4 costs to different categories of customers based on how those customers cause 

5 costs to be incurred." I also discussed how the principle of cost causation was 

6 related to fairness. In teaching hundreds of utility industry personnel about cost of 

7 service, the principle of causality is the one I find most helpful in helping them to 

8 understand and apply cost of service. 

9 

10 To apply the principle of cost causation at any step in a cost of service study, one 

11 simply needs to ask, "What makes this cost go up?" or "What makes it go down?" 

12 In the functionalization stage, the causation principle can help determine whether 

13 a cost is common to all customers, or whether only a certain group of customers 

14 has caused the cost to go up or down. The classification stage cuts to the heart 

15 of the matter by asking whether demand, energy, or just being a customer caused 

16 a certain cost to rise or fall. 

17 

18 If the functionalization and classification steps are properly done, the allocation step 

19 becomes much simpler. 

20 

21 Q. Please describe the allocation step of a cost of service study. 

- 22 A. In the allocation step, the previously functionalized and classified costs are allocated 

23 to the individual customer classes. Allocation to the classes is usually done in 

24 proportion to each classes' share of the demand, energy or number of customers 

9 
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1 depending on how the cost was classified in the prior step. The following example 

2 

3 

might prove useful in understanding these concepts. 

4 Suppose a utility has spent $50 in a year to provide a generating plant to serve two 

5 customer classes. After investigation of the utility's accounting books, it was found 

6 that $25 was spent at the power plant for fuel and $25 was associated with carrying 

7 the investment in the power plant. The first $25 cost would be functionalized as 

8 production-fuel, and the second $25 cost would be functionalized as 

9 production-carrying costs. 

10 

11 Next, suppose that consultation with the planners and operators of the plant 

12 revealed that the costs of fuel increase primarily as more energy from the plant is 

13 used, but one-half of the investment in the plant was spent due to the amount of 

14 energy it produced, and the other one-half of the investment in the plant was based 

15 on the demand placed on the system. Applying the principle of causality, the $25 

16 production-fuel costs would be classified as energy related, $12.50 of the carrying 

17 charges on the plant as demand related, and the $12.50 of the carrying charges as 

18 energy related. 

19 

20 To perform the allocation step it must first be determined how much demand and 

21 energy requirement each of the two classes places on the system. Suppose in this 

22 example that Class 1 places two-thirds the total demand on the system, but uses 

23 

24 

only one-half the total energy from the plant (Class 1 has a worse load factor than 

Class 2). Two-thirds of the $12.50 demand related carrying charges on the plant 

10 
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V. 

Q. 

A. 

would be allocated to Class 1, because that would be their share of the total 

demand. (The principle of causality would suggest that they caused two-thirds of 

the demand costs). Also one-half of the $37.50 energy related costs would be 

allocated to Class 1 because that is their share of the total energy used from the 

plant. 

Criteria for Choosing a Cost of Service Methodology 

Please elaborate on why choosing a cost of service methodology and 

performing a cost of service study can be a subject of controversy. 

In concept, and theory, cost of service is relatively simple. Unfortunately for 

someone struggling with choosing a proper cost of service methodology, there are 

hundreds of cost categories that must be properly functionalized, classified and 

allocated. Cost of service practitioners have differences of opinion about these 

items, which partially accounts for the fact that there are so many different 

methodologies for performing cost of service studies. Other differences occur 

because utilities have different factors driving the costs up or down. 

In addition, there have been both technological changes in production plant 

equipment and load research improvements in the last 30 years. Both have 

changed what can and should be done with respect to cost allocation, if capturing 

cost causation is our goal. Prior to the late 1960's large, inexpensive gas turbines 

were not available to the electric utility industry for meeting peaking type loads. This 

meant that in many cases, fossil fueled steam plants were constructed as both base 

11 
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VI. 

Q. 

load and peaking plants. Since the same type of plant was constructed to serve 

both high and low load factor loads, the maximum demand on the plants was all 

that really drove the cost of installing them. Under such circumstances, classifying 

all thermal production plant as demand related made causal sense. However, it still 

offended the ratemakers' sense of fairness that classes using power off peak under 

such a classification scheme would not pay any of the fixed costs of the generating 

plants that served them. This led to the use of methods such as the Average and 

Excess Demand method which allocates a portion of production plant costs on 

energy and a portion on each classes' non coincident demand. 

The fact that good load research data was uncommon prior to the 1960's meant 

that cost of service methods which required coincident peak data by class could not 

be used effectively. Since the Average and Excess Demand method required only 

class energy consumption and non coincident demands, it could be applied with 

very little load research data. It thus became a popular method with analysts who 

wanted to recognize the fact that power plant planning involved balancing 

investment and operating costs that varied with both demand and energy. (For an 

in depth historical account of this cost of service progression, see Appendix 1.) 

Application to Newfoundland and Labrador Hydro 

Please explain how the principles you have been discussing apply to the task 

of choosing an appropriate cost of service study to be used by Newfoundland 

and Labrador Hydro. 

12 



1 A. have several areas of disagreement with Hydro's proposal in the present 

2 proceeding. Attention to the basic guidelines already discussed will assist the 

3 Board in deciding on these matters. The areas of disagreement are: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Issue One - How certain generation, transmission and distribution facilities that 

serve primarily one group of customers should be functionalized; 

that is, whether they should be functionalized as common to all 

customers, or just assigned to that group of customers; 

Issue Two - How Hydro's hydraulic and thermal production plant should be 

classified between demand and energy; 

Issue Three - How Hydro's transmission facilities should be classified between 

demand and energy; 

Issue Four - How production, transmission and distribution plant should be 

allocated to the classes and; 

Issue Five - How the Hydro Rural revenue deficit should be allocated. 

17 In addition, a future issue on how to treat interruptible customers in a cost of service 

18 study is discussed. 

19 

20 Issue One 

21 a. Please discuss the issue of how facilities that serve only one group of 

22 customers should be treated. 

23 A. This issue refers to whether certain generation, transmission and distribution 

24 facilities primarily located on the Great Northern Peninsula, and which were 

13 
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24 

previously functionalized as dedicated to Hydro Rural customers, should now be 

treated as being common to all customers. In prior cases the entire cost of these 

lines and associated facilities was assigned to the Hydro Rural class. 

Hydro argues that since there is more than one class of rural customer on these 

facilities, they should be considered as common and allocated to all customers. 

Hydro also contends that this definition of common facilities is accepted as a 

mainstream practice. To quote Dr. Sarikas, "Direct assignments are not normally 

done in cost of service analysis except in the case of large power customers in 

selected applications, due in part to the time consuming nature and cost of the 

activity" (Sarikas, June 1992, Page 21, lines 19-22). In the February 1992 Hydro 

Rate Referral, this theme was also stated as, " Since the rural system is now an 

integral part of Newfoundland Hydro and consists of individual rate classes, these 

facilities have been treated as common and are no longer directly assigned" 

(Sarikas, Nov. 1991, page 19, lines 15-20). 

Generally accepted principles state that an assignment of cost to customers should 

be fair. As I've already discussed, this has come to mean that customers should 

bear some causal responsibility for the costs being allocated to them. It is an 

undisputed fact in this case that the facilities in question serve only Hydro Rural 

customers. The existence of these customers and the fact that they live and work 

in the Great Northern Peninsula, is the only cause for the cost incurred. The 

generally accepted principles of good rate design require that the costs of these 

facilities not be assigned to customers who did not cause them. The principle of 

14 
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13 

14 

15 A. 

16 
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31 

practicality that Dr. Sarikas is suggesting here relieves Hydro of the responsibility 

to be fair only if it is not practical to do so. Since the facilities were specifically 

assigned to Rural customers in the past, it should still be practical to do so. 

If at some future time. these facilities truly do contribute to the benefit of all 

customer classes. they should be functionalized as common at that time. At the 

present time, they simply serve one group of customers and should be specifically 

assigned to this class of customers. The isolated location of these customers 

makes it unlikely that the facilities serving them will ever contribute to the other 

classes· benefit. 

Was the issue of functionalizing facilities as common versus specifically 

assigning them addressed by the Board in the 1977 cost of service 

proceeding? 

Yes. In that proceeding the Board investigated this issue and found that, 

"For the purpose of resolving the issues between Hydro and the 
intervenors as to whether certain plant and equipment should be 
assigned to joint or to specific customers the Board has decided 
to use the following standard: 

(i) plant and equipment which is of substantial benefit to 
more than one customer will be classified "joint use"; and 

(ii) plant and equipment which is of little use or no benefit to 
two or more customers will be classified as specific use." 
(Report of the Board of Commissioners of Public Utilities on 
Rates to be Charged by Newfoundland and Labrador Hydro to 
Newfoundland Light & Power, dated March 14, 1978, p. 121-122) 

15 



... 
1 Q. Is the above-noted finding in the 1977 Board Report consistent with Hydro's 

2 proposal in the current proceeding? 

3 A. No. When the Board referred to one customer in the 1 sn report, they meant one 

4 customer class, since Hydro had only a few customers at the time. One of these 

5 customers was PDD. The fact that PDD or Newfoundland Power had more than 

6 one class of customer, was not considered relevant in the Board's determination of 

7 what constituted common and joint plant between POD, NP and the Industrials. 

8 From NP's perspective Hydro still has only a few customers ( NP, Hydro Rurals, 

9 and the Industrials). On that basis, and following similar thinking to the Board's 

10 1977 order, only one customer exists on the facilities on the western side of the 

11 Great Northern Peninsula. This matter cannot be fairty resolved by allocating a 

12 portion of these costs to customers clearly not responsible for them. 

13 

14 Issue Two 

15 a. How should Hydro's hydraulic production plant be classified between demand 

16 and energy? 

17 A. There are several methods for classifying hydraulic plant between demand and 

18 energy. These methods are: 

19 (1) Fixed and Variable 

20 (2) Use of the Facilities 

21 (3) Capacity Factor Methods 

22 (4) Arbitrary Splits 

23 (5) Equivalent Peaker Approach 

24 

16 
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Method (1) assigns all fixed costs to demand. The philosophy behind this method 

is that demand causes the utility to add plant and once the decision is made to add 

plant, the carrying costs on the assets do not vary with energy consumption. This 

type of philosophy probably made sense when there was essentially only one type 

of plant available. Where the option exists to spend more money to build plants, 

either hydro or thermal that are less expensive to operate, clearly the additional 

fixed costs invested to save on energy costs are not attributable to demand. 

Method (2) classifies certain facilities such as dams, reservoirs, canals, etc. to 

energy. The philosophy is that certain facilities at a hydro plant are constructed in 

order to get maximum energy cost savings out of the plant. The remainder of the 

facilities are assumed to be related to demand. This method is fine as far as it 

goes, but it ignores the fact that hydro plants can be very capital intensive and even 

the investment left over after subtracting the cost of building reservoirs and dams, 

may exceed the cost of serving short duration demands by other means, such as 

combustion turbines. Hydro is now recommending this method. 

Method (3) classifies a portion of the hydraulic plants on energy depending on the 

capacity factor the plant achieves. This method is often modified so that a plant 

that runs more than the overall system capacity factor is assigned more energy 

weight than one that runs less. 

The method Hydro used until the last rate referral was a variant of this method. In 

this method, all hydraulic plant was assigned a 50/50 demand/energy split at the 

17 



1 capacity factor of the overall system. If the plant ran more than system capacity -
2 factor, more energy weight was assigned. This results in a 43% demand and a 

3 57% energy classification on hydraulic plant if this method is used in the 1992 

4 forecast cost of service study. 

5 

6 Method ( 4) uses an arbitrary split such as 50/50 demand/energy without detailed 

7 scientific calculations. Such a method is often used when it is not feasible to 

8 calculate the demand energy splits, but a cost analyst would want to recognize that 

9 plants are built to serve both demand and energy. 

10 

11 Method (5) uses the principle of causality to determine how much extra investment 

- 12 was made to construct hydro plants to save on energy costs rather than 

13 inexpensive gas (combustion) turbines. The cost of a gas turbine that could have 

14 been built to serve short duration demands is subtracted from the cost of the 

- 15 hydraulic plant to determine the additional amount that was spent to save on energy 

- 16 costs. (For a more detailed explanation of this approach see the 1992 NARUC Cost 

17 Allocation Manual, Pages 52-55). 

18 

19 The goal of assigning costs to the factors that caused them is best satisfied by 

20 Method (5). Hydro clearly built many of the hydraulic plants on its system to save -
21 on energy costs. Hydro's own annual reports point this out in several places. For 

22 example, "The 120 megawatt hydro-electric development at Cat Arm has a high 

23 capital cost of $259 million compared to a 150 megawatt thermal alternative, which 

24 costs less than $100 million. However, the subsequent open-ended commitment for 

18 
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1 oil purchases is highly undesirable" (1979 Annual Report). By these numbers - 2 alone, the money spent at Cat Arm for energy considerations was at least 159/259 

3 or 61 % of the plant cost. 

4 

5 After examining the various methods available to Hydro for classifying its hydraulic 

6 plants between demand and energy, I recommend Method (5), the equivalent 

7 peaker approach, as the most sound. 

8 

9 Q. Have you made calculations to apply such an approach to Hydro's hydraulic 

10 plants and can you describe how you did it? 

11 A. Yes, I have done such a calculation. I first gathered the installed costs of all of 
1 ... 

12 Hydro's production plants and the years they were installed. I then converted all 

13 the installed costs of both hydraulic and thermal plants to constant 1991 dollars 

14 using the Statistics Canada Electric Utilit~ Construction Price Indices for 

-' 
15 Hydro-Electric and Fossil-Fuel Generating Stations. This removed any bias from 

16 inflation in the analysis. The following table summarizes the results: 

17 -

-· 
-
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-
1 GENERATING STATION UNIT COSTS 

2 

- 3 Plant Rating (MW) $/kW (1991$) 
4 
5 Hydraulic 
6 Bay d'Espoir 580 1,112 
7 Upper Salmon 84 2,599 
8 Hinds Lake 75 1,741 
9 Cat Arm 127 2,557 

10 Paradise River 8 2,744 
11 
12 Thermal 
13 Holyrood 475 766 
14 
15 Gas Turbines 
16 Stephenville 54 342 
17 Hardwoods 54 338 - 18 Overall Gas Turbines 108 340 
19 
20 Diesels 
21 Overall Island 33 858 
22 

- 23 

24 The above table shows the $340/kW cost of serving demand with gas turbines, 

25 such as those at Stephenville and Hardwoods, is clearly less than the cost of 

26 serving demand with steam or hydraulic units ($766/kW to $2, 7 44/kW). The extra 

27 investment has been made to achieve cheaper energy supplies, because hydraulic 

28 and thermal steam units are cheaper to run. 

29 

30 I next took the cost of the gas turbines at Stephenville and Hardwoods as the 

31 equivalent cost of supplying only demand. This amount per kW was divided by the 

32 actual cost of building hydro plants, in $/kW in $1991, to arrive at their 

33 demand/energy splits. For example, Upper Salmon gives 340/2599 = 13.1 %. The 

34 following table shows the results. 
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1 
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3 
4 
5 
6 
7 
8 
9 

10 
11 1 

12 
13 

14 

15 

16 -
17 

18 

19 

20 Q. 

21 A. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

... 

Plant Rating (MW) %Demand 

Bay D'Espoir 580 30.6% 
Upper Salmon 84 13.1% 
Hind's Lake 75 19.5% 
Cat Arm 127 13.3% 
Paradise River ~1 31.3% 
Overall Hydraulic 874 18.7% 

The Paradise River calculation used $858/kW diesels as the equivalent peaker due 
to its small size. 

The overall result is that only about 19% of the hydraulic plant should be classified 

as demand related under this method. This contrasts dramatically with Hydro's 

proposal to move these plants from the old 43% demand to 56% demand. Hydro's 

proposal is a move in the wrong direction. We should be classifying less, not more, 

of these plants as demand related. 

How should Hydro's thermal production plant be classified? 

Just as there are many methods to classify hydraulic production plant, there are 

many methods for classifying thermal production plant between demand and 

energy. In fact, similar methods can be used as follows: 

( 1 ) Fixed and Variable 

(2) Use of the Facilities 

(3) Capacity Factor Methods 

( 4) Arbitrary Splits 

(5) Equivalent Peaker Approach 
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10 

11 

12 

13 

14 
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18 

19 

20 
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Method (1) for the thermal plants again assigns all fixed costs to demand. All 

variable costs, such as fuel, are assigned to energy. The same problems with the 

logic apply here as they did to hydraulic plant. This method ignores the fact that 

fossil steam plants are more expensive than gas turbines and that additional 

investment is made to provide cheaper energy. Hydro is recommending the use 

of this method which results in the Holyrood thermal plant classified as 100% 

demand related. 

Methods (2), (3) and (4) work essentially the same way as they did for hydraulic 

plant and also suffer from similar problems to those pointed out in the hydraulic 

section. 

Method (5) uses the same principle of causality on the thermal plants as was used 

on hydraulics to determine how much extra investment was made to build efficient 

fossil plants that save on energy costs, rather than inexpensive gas turbines. In 

method (5), the cost of a gas turbine that could have been built to serve short 

duration demands is subtracted from the cost of the fossil steam plant to determine 

the additional amount that was spent to save on energy costs. Method (5), the 

equivalent peaker method, again best satisfies the goal of assigning costs to the 

factors that caused them. Therefore, I recommend its use for Hydro in this cost of 

service proceeding. 

Referring back to the table on installed costs of Hydro's units in the hydraulic 

section (on page 20), we see that the Holyrood thermal plant cost $766 per kilowatt, 
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.. 
1 while a gas turbine cost about $340 per kilowatt. If we divide the $340/kW by the 

2 cost of Holyrood of $766/kW, we see that only 44% of the cost of the plant was 

... 3 spent to serve demand ($340/$766). A proper classification of the investment cost 

4 in thermal plant therefore results in a 44% demand classification. All fuel should be -
5 classified as energy. 

6 

7 Q. Should there be adjustments to the way fuel is allocated to the rate classes 

8 when using an equivalent peaker approach? 

9 A. Yes. The basis of the equivalent peaker approach to classifying generating plant 

10 is to assign only the equivalent investment in peaking plant to demand. The 

11 remainder of the investment in efficient base load plants is allocated according to 

12 each classes' share of the energy on the system. Since fuel costs are higher for 

13 peaking units, it is not fair to also ask customers to bear the higher cost of peaking 

14 fuel in their energy costs. Some adjustment must therefore be made to account for 

15 this effect. 

16 

17 There are two adjustments I am aware of to account for the higher peaker fuel cost 
~ 

18 under an equivalent peaker method. The first method allocates average hourly fuel 

19 costs to every rate class according to that classes' share of the load for each hour 

20 of the year. This method requires large amounts of data on class hourly loads and -
21 average fuel cost by hour. It is therefore difficult to use this method in many cases. 

22 

23 The second method simply assigns the cost of peaking unit (gas turbine) fuel to .... 
24 demand. That is, not only is the equivalent investment in peakers assigned to 

-
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1 classes based on their demands, but so is the higher cost of actual fuel used to 

2 operate these units. It has the advantage of being very simple to use. I would 

- 3 recommend its use whenever hourly class load shapes and hourly average fuel 

4 costs are not available. 

5 

6 Issue Three 

7 Q. How should Hydro's transmission facilities be classified? 

8 A. To answer this question, we must examine why the transmission facilities were 

9 constructed as they were. Applying the principle of causality, we ask what makes 

10 the cost of transmission facilities go up or down? The answer is that several factors 

11 contribute to the cost of transmission lines and associated· substation facilities. One 

12 factor is the size or rating of the lines, transformers and breakers. These sizes are 

13 often a direct result of the expected peak demands on the transmission system. 

14 The other factor is that investments in these facilities are made to save on energy 

15 costs. 

16 

17 If we constructed a system to serve only short duration peak demands, we would 
-' 

18 most likely build gas turbines or diesels close to the load centres. We would still 

19 need essentially the same substation facilities, but the lines would be very short. 

20 Because larger baseload plants and hydraulic plants are remotely located, much of -
21 the cost attributable to the length of the lines is due to the fact that they were 

22 constructed over long distances to save on energy costs. Hydro alludes to this fact 

23 in commenting on the reasons for building lines to remote locations in its official -
24 documents, such as the 1983 Annual report, where they stated, 

... 
24 



-
.. 
.. 
-

-
-

.., 

• I .. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

"The most notable achievement in the 1983 transmission and 

terminal program was the completion of 84 kilometres of 

138/69 kV transmission line from Hawkes Bay to Flowers Cove on 

the Great Northern Peninsula. This transmission facility 

interconnected approximately 30 communities from Castors River 

to Eddies Cove along the northwest coast of the Island. These 

communities had previously been supplied from diesel generating 

systems and their connection with the grid resulted in lower 

electricity rates for approximately 1800 families and savings of 

many thousands of gallons of diesel fuel." (Newfoundland and 

Labrador Hydro, 1983 Annual Report, P. 12) 

Transmission lines also have the effect of improving the reliability of power supply 

14 in isolated areas. This can be dramatic over all hours, not just at times of system 

15 peaks. It therefore means that these reliability improvements are properly more 

16 proportional to energy use than to peak demands. 

17 

18 With an interconnected system like Hydro's, it is very difficult to devise a method 

19 for fairly determining how much of the cost of each transmission line connecting 

20 geographically dispersed areas is related to demand and how much is related to 

21 energy. In the final analysis, the fairest approach seems to be one of classifying 

22 all substation and terminal equipment as 100% demand related, even though some 

23 of the investment in these facilities is for energy savings. The cost of the 

24 transmission lines themselves should be classified as 50% demand and 50% 

25 energy related . 
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1 Issue Four - 2 Q. How should Hydro's hydraulic and thermal generating plants be allocated? 

.. 3 A. If a proper job of functionalization and classification is done as we have done it 

4 here, deciding on the proper way to allocate each functionalized and classified cost 

5 is much easier. Costs classified as demand related should be allocated to the rate 

6 classes in proportion to that classes' share of the demand characteristic causing the 

7 costs of hydraulic and thermal production plant to increase or decrease. For the 

8 share of the production plant costs we have classified as varying with energy 

9 consumption, we should allocate those costs to the classes based upon their share 

10 of the energy produced. 

11 

12 That portion of the production plant costs classified as being related to demand 

... 13 should be allocated according to the demand characteristic causing those costs to 

14 increase. In the case of Hydro's demand related production costs, the peak 

15 demands on the generation system cause Hydro's Loss of Load Probability to 

16 increase and therefore cause Hydro to add plant to serve demand. The five winter 

17 months of November through March have the highest peaks (all within 80% of the 

18 maximum yearly peak) and contribute most to the loss of load probabilities (See 

19 response to Demand for Particulars, NP-20, 1992(G) ). It is therefore recommended 

20 that class coincident peak demands in all five of these months be used to allocate - 21 the demand related portions of production plant. 

22 

23 

24 

.,.,J 
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11 
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13 

How should Hydro's transmission lines be allocated? 

The demand related portions of the transmission plant should be allocated on the 

same 5 month coincident peaking (Hydro's total system 5 CP) methodology as was 

used to allocate production demand related costs. This is because the same 

demands that occur on the generation system also occur at the same time on the 

transmission system. The energy related portions of the transmission system 

should be allocated on energy plus losses at the transmission system level. 

Dr. Sarikas at page 21 of his evidence proposes using the CP method for 

allocating distribution capacity cost to the Hydro Rural customers. Do you 

agree with this allocation? 

This treatment of distribution facilities is inconsistent with the discussion on pages 

96-98 of the 1992 NARUC Cost Allocation Manual of how these facilities should be 

14 allocated. Dr. Sarikas testified that an examination of the geographic distribution 

15 of feeder loads and load characteristics led him to believe that the Hydro distribution 

16 

17 

18 

19 

20 

21 

22 

23 

24 

facilities are more closely related to Hydro Rural Interconnected rate class 

coincident peaks (CP) than non-coincident peaks (NCP). Dr. Sarikas also 

acknowledged that his method "probably isn't a pure Coincident Peak approach" 

(See Hydro 1992 Referral, transcript page 487). He went on to say that a different 

geographic dispersion of class loads, which would be more likely in the urban areas 

served by NP, could dictate an NCP allocator for distribution facilities, and that he 

had no problem with NP using NCPs to allocate distribution. Therefore, while I fail 

to see how every rural distribution feeder can be as homogeneous as Dr. Sarikas 

believes, I have no evidence to the contrary. With all these caveats, I take no issue 
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1 with Dr. Sarikas' recommendation on Hydro's cost of service approach on this 

2 issue. 

... 3 

4 Issue Five 

5 Q. How should the Hydro Rural revenue deficit be allocated? 

6 A. Unfortunately, there is no causal theory to guide us here. This deficit was not 

7 created by demand, energy, or number of customers. Only the principle of fairness 

8 can assist in resolving this issue. Hydro has proposed allocating this deficit on the 

9 basis of revenues contributed by the various classes. NP pointed out in the last 

10 referral that this method does not seem fair, because certain customers, such as 

11 the ones in the Labrador Interconnected area have very low rates and would not 

12 pick up a fair share of the costs this way. The Board acknowledged in its report on 

13 the 1992 Hydro Rate Referral that at least the Labrador portion of this argument 

14 was troublesome. 

15 

16 I recently investigated how regulators in the U.S. have allowed costs that have 

17 nothing to do with the cost of serving certain classes to be allocated. The states 

18 of California, Florida, Iowa, Maryland, Montana, New Hampshire and New Jersey 

19 responded that they allocate some social costs, such as uncollectibles or life-line 

20 subsidies, on energy. - 21 

22 My evidence in the 1992 Hydro Rate Referral pointed out that there is no scientific 

23 way to resolve this question, but that a 50/50 split between energy and revenues 

24 seemed more fair to me than the revenue only split. 
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Q. 

A. 

I therefore respectfully recommend that the Board consider allocating the Rural 

Revenue Deficit 50% on energy and 50% on revenues. 

As an alternative to NP's preferred method described above, the Board may wish 

to consider another method. In this method, the total deficit would be separated 

between the Island system and the Labrador system on the basis of energy sales. 

These distributions would then be allocated to customer classes within each area 

according to revenues. 

Issue Six 

How should interruptible load that is expected on Hydro's system in late 1993 

be treated in the cost of service study? 

Interruptible load is by definition, load that is the first shed when the utility is short 

of capacity. In addition, utilities do not usually plan generation capacity and some 

portion of their transmission capacity to serve interruptible customers. Because 

generation and transmission capacity may be avoided for these customers, they 

expect a lower demand charge than firm customers in exchange for being 

interruptible. 

There are several acceptable ways to treat interruptible customers in the cost of 

service study. The first way was discussed by Dr. Sarikas in the 1992 Hydro rate 

referral (on pages 506-508 of the hearing transcript). As Dr. Sarikas pointed out 

it is not necessary to actually run the cost of service study differently for interruptible 

customers. Instead, he argues that all demand related generation and transmission 
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costs could be allocated to them, as if they were firm customers. They would 

simply be given a rate credit representing the annualized savings the utility is 

expecting from not having to build generation and some transmission to serve them. 

The rate credit would create a revenue shortfall for the utility, and Dr. Sarikas 

recommends some type of adjustment clause to collect-this shortfall from the firm 

6 customers. The use of such a clause would alleviate the need for treating the 

7 interruptibles differently in the cost of service study. 

8 

9 Another common method for handling interruptible load is to reduce their demand 

1 O at the generation and transmission level in the cost of service study. This will in 

11 turn reduce the amount of generation and transmission demand related costs 

12 allocated to them. Any portion of the interruptible customer load that is not 

13 interruptible is treated in the conventional fashion (as firm load). 

14 

15 No matter which method is used, judgement must be used in setting the rate credit, 

16 or in deciding how much to reduce the interruptible customer demand. When 

17 customers have been interruptible for many years, it is reasonable to assume that 

18 

19 

some generation and transmission facilities have been avoided by not having to 

serve them when capacity is short. There may still be a need to construct certain 

20 localized transmission facilities to serve them at off peak times so this must be 

21 taken into account. If the rate designer can have reasonable assurance that 

22 facilities have been avoided by having interruptible customers, their entire demand 

23 at that level may be reduced to zero in the cost of service study. This latter 

24 practice is sometimes perceived as unfair, especially if the rate designer knows that 
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generation and transmission facilities have large energy cost relationships that have 

been treated as demand related. For instance, if all generating plant is classified 

as demand related and allocated that way, reducing interruptible customers 

demands to zero at the generation level would mean they would not contribute to 

the fixed generation costs while receiving its benefits. 

7 Another problem exists in deciding how to treat new interruptible customers for 

8 which no facilities have yet been avoided. Until such time as new capacity would 

9 be needed to serve all customers, these interruptible customers have a smaller 

1 O capacity related value to the utility, nor is it likely they would be interrupted. A strict 

11 application of giving credits only at such time as facilities are avoided would result 

12 in no interruptible demand reductions or rate credits. This scheme would not be 

13 likely to attract many interruptible customers. Since interruptible customers are 

14 desirable to avoid expensive new facilities, most utilities like to attract them. In that 

15 sense, they are like other demand side management programs. We must start 

16 them now to have them when we need them. 

17 

18 What is often done in the· case of interruptible customers, like the future Hydro 

19 interruptibles we are discussing here, which will avoid only future facilities, is to 

20 calculate the future savings they may create. Some portion of this savings is then 

21 present valued and distributed as a credit over the life of the interruptible contract. 

22 If the entire value of the future savings is given to the interruptible customers there 

23 is little benefit to other customers from having them on the system. For that 

24 reason, only some portion of the savings necessary to attract and keep interruptible 
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customers is returned. Any lost revenues in the current period can be accounted 

for in the cost of service study or could be applied to a recovery clause. Where the 

lost revenues are uncertain the clause may be preferable. 

At the time interruptible customers become a reality, I would recommend that the 

6 exact details of the impact on cost allocation among customer classes should be 

7 reviewed by the Board. 

8 

9 VII. Impacts of Changes on Customer Classes 

10 

11 Q. Have you calculated the impact of your proposed changes in the cost of 

12 service study methodology on the individual Hydro rate classes? 

13 A. Yes. I have. In order to calculate the class revenue impacts of the proposed cost 

14 of service changes, NP created a model to replicate Hydro's cost of service study. 

15 For simplication, all of Hydro Rural Rate classes were collapsed into one class, 

16 Hydro Rural. Also, only the Island Interconnected portion of the model was 

17 duplicated, since the breakdown within the Isolated and Labrador Interconnected 

18 Systems was not necessary for this analysis. NP's model was used to generate the 

19 results for LBB-1. The model was first benchmarked to ensure that it would 

20 generate the same results as Hydro's model by using all the assumptions in 

21 

22 

Scenario 4 (Hydro's recommended method) and verifying that the results were the 

same as RAB-1, Hydro's results. Both NP's recommended scenario (Scenario 1) 

23 and the benchmark to Hydro's RAB-1 (Scenario 4) are attached as Appendices 2 

24 and 3 respectively. 
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LBB-1 shows the revenue impact on NP and the Industrials under four scenarios. 

Scenario 1 represents the cost of service methodology I am recommending. It uses 

the equivalent peaker method to classify generation plant. Hydro's actual historical 

peaker cost of $340/KW is used as its basis. Fuel is classified as 100% energy 

related, except combustion turbine fuel, which is 100% demand related. 

Transmission terminal equipment and substations are classified as 100% demand, 

with transmission lines themselves 50% demand and 50% energy related. Facilities 

serving only Hydro Rurals and previously (until Hydro's last referral) assigned to 

these customers, have been directly assigned to Hydro Rurals here. Finally, the 

average of each classes' 5 winter month coincident peaks have been used to 

allocate generation and transmission demand related costs. This scenario, which 

I recommend as the most causally based, results in a revenue requirement of 

$189.3 million to NP and $48.4 million for Island Industrials. 

Scenario 1 can be contrasted with the revenues allocated to the classes under 

Scenario 2, the 1977 method approved by the Board (per RAB-2). The 1977 

method classified generating plant 50% demand and 50% energy modified by the 

actual capacity factor of the plant compared to system capacity factor. Plants that 

have capacity factors which exceeded the system capacity factor received more 

energy weight under this method. Fuel costs at each generating unit were 

classified to demand and energy according to this modified 50/50 demand/energy 

classification method. All transmission plant was classified 50/50 demand/energy, 

and the facilities serving only Hydro Rurals on the Great Northern Peninsula were 

directly assigned to them. Both generation and transmission demand related costs 
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1 were allocated with the average and excess demand (AED) allocator. There was 

2 

3 

4 

no rural revenue deficit allocated in 1977, but it was allocated 100% on revenue in 

this scenario to be consistent with RAB-2. 

5 The results for Scenario 2 show $193.6 million and $45.0 million allocated to NP 

6 and Island Industrials, respectively. The $3.4 million shift from Island Industrials to 

7 NP is caused by the fact that the 1977 method was more heavily weighted towards 

8 demand than in Scenario 1, the NP recommended equivalent peaker method. This 

9 is true even though generating plant has been classified to demand and energy 

1 0 before using the AED method to allocate costs. Effects such as these are exactly 

11 why I disagreed with Hydro's contention in the 1992 Rate Referral that to pre-

12 classify any portion of thermal generating plant as energy related was "double 

13 counting". The pre-classification may be semantically "double counting" but the 

14 important question is how close we get to a correct result. 

15 

16 Both the AED methodology and the equivalent peaker methodologies are 

17 characterized by the 1992 NARUC Manual as energy weighting methods which are 

18 required because, " ... there is evidence that energy loads are a major determinate 

19 of generation plant costs." (NARUC 1992 Electric Utility Cost Allocation Manual, 

20 page 49). 

21 

22 Scenario 3 was run to test the sensitivity of the NP recommended approach to the 

23 assumptions used in Scenario 1. The philosophy behind Scenario 3 was to create 

24 a method which was still causally based, but one in which demand was very heavily 
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1 weighted. In addition, the allocation of the rural deficit was assumed to go to 100% - 2 revenue. In Scenario 3, the cost of the equivalent peaker was doubled from the 

- 3 actual historical costs Hydro reported. All transmission was assumed to be 100% 

4 demand related. The facilities previously assigned to Hydro Rural customers were 

5 kept that way. The average of the 5 monthly coincident peaks (5 CP) was used to .. 6 allocate generation and transmission demand related costs. 

7 

8 The results for Scenario 3 show that even giving too much weight to demand in a 

9 causally based method does not result in allocations to NP and Island Industrials 

10 much different than the 1977 method. The $195 million and $43.8 million allocated 

11 to NP and Island Industrials in Scenario 3 compares to $193.6 million and $45 

12 million in the 1977 method, shown in Scenario 2. 

13 

14 Scenario 4 was run using Hydro's recommended methodology. In this method, all 

15 generation plant is classified as 100% demand related. All fuel is energy related. 

16 Transmission plant is also assumed to be 100% demand related. The rural revenue 

17 deficit is allocated 100% on revenue. Facilities serving only Hydro Rurals on the 

18 Great Northern Peninsula were treated as common to all customers, and the AED 

... 19 method was used to allocate generation plant. Transmission plant was allocated 

20 using single coincident peak (CP). The results of Scenario 4 show that this method 

21 results in $8.1 million and $3.8 million more revenue allocated to NP than the more 

22 causally based method in Scenario 1, and the Board approved 1977 method in 

23 Scenario 2, respectively. The effect occurs because Hydro's recommended method 

24 is too heavily weighted towards demand. 
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1 Q. Given that the revenue requirements allocated to NP by Hydro's 

2 

3 

4 

5 A. 

6 

7 

8 

9 

10 

11 

12 

13 

recommended method are less than 5% greater than the method you 

recommend, should the Board really be concerned about which cost of 

service method Is used? 

Yes, even though the differences between the cost of service revenue allocations 

may appear small in percentage terms on LBB-1, $8 million is still a lot of money. 

In doing a comparison of this kind, one must remember that NP is by far Hydro's 

largest customer. This means that any change in revenue responsibility between 

NP and the Industrials will not represent a large percentage increase to NP's 

purchase power costs. If we do the same sort of comparison on the Industrials, we 

see that Hydro's proposal reduces the Industrials revenue responsibility by as much 

as 13.6%. 

14 Cost of service studies are also used for more than just allocating total revenue 

15 requirements to the classes. Another important use for the cost of service studies 

16 is in rate design within a class. The starting point for rate design is often times 

17 something called the "per unit costs" or "unit costs" from the cost of service study. 

18 Unit costs are derived for demand, energy and customers for each class by dividing 

19 

20 

the associated demand, energy and customer related revenues of the class by the 

amount of demand and energy sold, and the number of customer bills which will be 

21 rendered in the year. These unit costs are then compared to the demand, energy 

22 

23 

24 

and customer rate components to see the extent to which each rate component 

reflects cost. 
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1 An example of using unit cost for rate design might be instructive. Assume that a 

2 cost of service study produces unit costs for demand and energy of $10/kW-month 

3 and 4¢/kWh. If the existing rates were $6/kW-month and 6¢/kWh, we could 

4 conclude that the demand cost was too low and the energy cost too high. 

5 

6 The per unit costs for demand and energy between Hydro's recommended cost of 

7 service method (Scenario 4) and the one recommended by NP (Scenario 1) are 

8 quite different as the table below indicates: 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

COMPARISON OF DEMAND/ENERGY SPLITS 

Scenario 1 
NP's Recommended Method 1 

Newfoundland Power 
Island Industrials 

Scenario 4 
Hydro's Recommended Method 2 

Newfoundland Power 
Island Industrials 

1 Appendix 2, page 2, lines 719-720 

Demand Unit Cost 
($/kW - month) 

5.11 
4.80 

10.95 
10.52 

2 RAB-1 (Rev), page 6 of 60, lines 1 - 2 

Energy Unit Cost 
(¢/kWh) 

2.950 
3.000 

1.530 
1.542 

28 The demand unit costs for Scenario 1 are one-half those of Scenario 4. The unit 

29 energy costs, on the other hand, are double in Scenario 1. Demand and energy 

30 rates derived from these two approaches would also be very different. The unit 

31 energy costs of Scenario 1 are roughly equivalent to the marginal energy costs from 

32 Holyrood (about 3¢/kWH). It is a common practice to make sure that the energy 
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1 

2 

3 

4 

run-out rates (rates for the last energy block) are close to short run marginal energy 

cost. Unit costs from Scenario 1 would certainly come closer to being directly 

useable for rate design than unit costs from Scenario 4. 

5 Finally, the relationship between demand costs and energy costs may change when 

6 Hydro adds new plant. If the Labrador lnfeed line from Churchill Falls ever 

7 materializes, the large capital expenditure will be justified primarily on energy 

8 savings. Therefore, the transmission line from Churchill Falls should have an 

9 energy weighting greater than the 50% recommended in Scenario 1. Adopting an 

1 0 approach which is causally based now should ensure that the proper relationship 

11 between demand and energy is maintained in the future. 

12 

13 VIII. Recommendations to the Board 

14 

15 Q. 

16 

17 A. 

18 

19 

Based on your examination, please summarize your final recommendations 

to the Board on these matters. 

After examining the evidence, my recommendations on the proper cost of service 

method for Hydro are as follows: 

( 1 ) That Hydro functionalize generation, transmission and distribution plant 

20 serving only Hydro Rural customers only to Hydro Rural, and not as common; 

21 (2) That Hydro classify hydraulic and thermal production plant between demand 

22 

23 

24 

25 

and energy based on an equivalent peaker method; 

(3) That Hydro classify transmission lines as 50% related to demand and 50% 

related to energy, and substation and transmission terminal equipment as 

100% related to demand; 
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1 (4) That Hydro allocate the demand related portions of hydraulic and thermal 

~ 
2 production plant and transmission plant to the rate classes based on a 5 CP 

3 demand allocator. Energy related costs should be allocated on energy 

4 weighted for losses; 

5 (5) That Hydro allocate the Hydro Rural revenue deficit between Labrador and 

6 Island Interconnected customer classes, 50% on revenues and 50% on 

7 energy; and, 

8 (6) That at the time interruptible customers become a reality, the exact details of 

9 the impact on cost allocation among customer classes should be reviewed by 

10 the Board. 

11 

... 
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Scenario 

l ( l l ( 

Newfoundland Light & Power Co. Limited 
Summary of Cost of Service Scenarios 

l I I ( 

Revenue Allocated to Classes 

I I 

LBB-1 
Page 1 of 1 

Island Labrador Labrador Rural 

1. Recommended by NP 
- $340/kW Equivalent Peaker Generation Classification 

Fuel 100% Energy except Gas Turbines 100% Demand 
Transmission Lines 50/50 Demand/Energy; Substation and 
Terminal Equipment 100% Demand 
Deficit Allocated 50/50 Revenue/Energy 
Northern Peninsula Directly Assigned 
SCP Allocator Generation/Transmission Plant 

2. Previous {Approved '77 Method) 
Generation 50/50 Demand/Energy Adjusted for Capacity 
Factor (including fuel) 

- All Transmission Plant 50/50 Demand/Energy 
- Deficit Allocated 100% Revenue (per RAB-2) 1 

- Northern Peninsula Directly Assigned 
- AED Allocator Generation/Transmission Plant 

3. High Sensitivity by NP 
- $680/kW Equivalent Peaker 

Fuel 100% Energy except Gas Turbines 100% Demand 
All Transmission Plant 100% Demand 
Deficit Allocated 100% Revenue 
Northern Peninsula Directly Assigned 
SCP Allocator Generation/Transmission Plant 

4. Recommended by Hydro 
- Generation Plant 100% Demand 

All Fuel 100% Energy 
All Transmission Plant 100% Demand 
Deficit Allocated 100% Revenue 
Northern Peninsula Common 
AED Allocator Generation Plant 
CP Allocator Transmission Plant 

NP 
${000's) 

189.3 

193.6 

195.0 

197.4 

Industrials Industrials Interconnected 
${000's) ${000's) $C000's) 

48.4 5.0 11.6 

45.0 4.6 11.1 

43.8 4.3 11.2 

41.8 4.2 10.9 

1 Deficit Allocation Method was not an issue in 1977 - 100% Revenue Allocator was used in RAB-2. 

Total 
${000's) 

254.3 

254.3 

254.3 

254.3 

I 
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Capacity /Energy Classifications and 
Allocations for Generation and 

Trans1nission J>Iant 

Paul L. Chernick 
and 

A1icha.el B. A1eyer 

In the current ratcmaking system, every electric utility rate case 
necessarily covers three conceptually distinct subjects: estimation of 
total revenue needs and total revenue deficiency; allocation of total 
revenue needs and total revenue deficiency to the various customer 
classes (reven·ue allocation); and allocation of revenue needs within 
each customer class lo various customers with differing usage patterns 
(rate design). As a result of many interrelated factors - such as the 
rapid increase in oil prices since 1973, the passage of the Public Utility 
Regulatory Polices Act of 1978, an<l the widespread recognition of the 
benefits of increased conservation incentives and of prices more accu­
rately reflecting the costs of service - a major reform movement is 
under way in the United States to modify the way in which the elec­
tric utility industry accomplishes the revenue allocations among cus­
tomers within classes, usually referred to as rate design. Initiatives 
to institute time-of-use pricing, marginal cost pricing, and lifeline rates 
arc only a f cw examples of these suggested rate design reforms. 
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·18 Capacity/Energy Classifications and Allocations 

By comparison, although the second step in the ratcmaking process, 
which involves revenue aJlocations between customer dasses, is as 
important as the rate design step in every respect, it has so far aitractccl 
much less attention. This relative lack of attention to interclass rcvc­
m1e aJlocations exists among regulators, in the academic journal litera­
ture, in the industry,s efforts and attention, and in the positions taken 
by would-be rate reformers. In short, the recent flurry of activity, dis­
cussion, and controversy over the rate design process has, by and large, 
not affected the interclass revenue allocation process . 

The problem can be briefly stated. Revenue allocations are made 
to customer classes based upon the estimated costs of serving the 
classes. However, as the costs being allocated in the current rate­
making system are embedded costs, 1 and as a large percentage of 
these are joint costs, these allocations are essentia1ly judgmental and 
cannot be rigorously justified by analytical methods. Furthermore, 
the present allocation methodologies were designed and adopted in a 
time when generation plant additions were not usually made for energy 
cost savings purposes, and when the $/kw costs of the diff crent types 
of installed generation capacity varied over a much narrower range 
than do the various generation technologies currently available. Thus 
the present allocation methodologies require reexamination for two 
reasons: their lack of a rigorous analytical justification, and their non­
responsiveness to current generation planning considerations. 

This paper first describes the traditional solution to the revenue 
allocation problem as it is widely applied in the United States today. 
It then recommends an improvement to the current practice, focusing 
upon the causes for constructing different types of generating capacity 
in terms of $/kw of capital cost, ¢/kwh of energy cost, and expected 
capacity factors. The last section offers brief concluding remarks . 

The Traditional Solution 

The interclass revenue allocation problem (the second of the three 
i·atcmaking steps) has traditionally been solved itself in three steps. 
First, costs arc functionalized in production, transmission, suhtransmis­
sion, and distribution cost categories depending upon the purpose 
served by the operating expense or capital expenditure. Second, these 
costs are class if ie<l as energy related, demand related, or customer re­
la tcd. Third, the demand portions of these costs are allocated by some 
method to the various customer classes. 2 
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Funclionalization can be based upon fairly clear-cut engineering 
considerations for most capital expenditures. \'Vith the exception of 
the joint cost problem, which appears for some overhead and admin­
istrative expenses, f unclionalization is not very controversial; it is quite 
uncontroversial as to the capital expenditures under consideration 
here, for example, for generation and transmission plant. 

The steps of classification and allocation, however, are potentially 
quite arguable, at least as they arc currently applied to generation and 
transmission plant capital expenditures. First, all or essentially all 
costs for these items are joint costs. VVith few exceptions, generation 
plant capital expenditures are usually classified as entirely demand 
related. 3 Second, once the generation plant capital expenditures arc 
classified as entirely demand related, they are then allocated to the 
various customer classes by essentially arbitrary (but long-established) 
methods, such as the contribution to system coincident peak, the non­
coincident peak, the average-and-excess, the weighted average of the 
contributions to summer and winter peaks, or the twelve monthly 
peaks methods. 

The second step, which currently classfies all (or almost a11) genera­
tion plant to demand, does not appear to he justified in view of the 
fact that diff crent generating technologies (with different $/kw and 
¢/kwh costs) are installed to serve different parts of the load duration 
curve at diff crent load factors. In other words, a large percentage of 
generation plant capital costs arc currently incurred to minimize total 
generation costs, including energy costs [Crew and Kleindorfer 1976; 
\\Tenders 1976]. 

The third step, which currently allocates all demand-related gen­
eration pla11t capital costs to peak or some intuitively derived alternate 
measure of peak, is not justified because it is well established that off­
peak demand contributes measurably to total system reliability needs 
[Varcli and others 1977; compare Kahn 1971 at 1:89-103]. 

Indeed, the traditional solution tends to conflate the problems of 
classification and allocation. It may be hypothesized that much of 
the motivation for the use (in step three) of allocation methods other 
than the contribution to coincident system peak method stems from 
a desire on the part of electric utilities to correct in some rough and 
intuitive fashion for the 1noblems caused by the classification (in step 
two) of all generation plant capital expenditures to demand, wl1ich, 
in fact, appears to understate substantially the energy-related portion 
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of these expenditures. In other words, it seems plausible that the util­
ity industry is attempting to compensate for the undC'r-rccognition of 
energy-related expenses in step two by intuitive means in step three, 
through the use of allocation methods other than the contribution to 
system peak method, although no attempt is macle to mcusure the 
relative size of the "mistake" and the corresponding "correction." 

The Minimum-Cost Ueliability Serving Method 

\Ve believe a set of classification and allocation princip1cs may he 
derived which can satisfy the concerns raised above. Since cost c1assi­
fications are more a matter of subjective measures of equity than of 
objective measures of efficiency, the derivations will not consist of 
the mathematical progression of equations that characterizes the de­
velopment of efficient pricing structures. Rather, we will present a 
series of principles, joined by logical arguments an<l occasionally 
restated in the form of equations. \Ve start with our fundamental 
principles: 

Princi71le 1: The reliability related portion of power supply 
production investments and non£ uel expenses is the minimum 
cost associated with providing the desired reliability level, or 
the actual reliability level, if that is lower. The remaining 
power supply production costs should be classified as energy. 

This principle embodies a "reliability first" conception of system 
planning. When the utility builds generation capacity it first concen­
trates on maintaining adequate reliability; only after a reliable system 
is provided do the planners turn their attention to fuel cost reductions. 
Since both system reliability and energy costs are designed in simul­
taneously, the reliability first assumption refers more to a conceptual 
hierarchy of priorities than to a temporal sequence. 4 

\Ve base our classification technique on the reliability first prin­
ciple for two reasons. First, we believe it is historica11y correct. Sys­
tem planners have traditionally been more worried by the prospect 
of disconnecting customers and shedding load than by an increase in 
running costs. While attitudes may have changed somewhat in the 
1970s, clue to large increases in fuel costs, most utility systems proh­
ably embody this order of priorities. Second, Principle 1 provides us 
with fairly specific and tractable directions for deriving a classifica­
tion scheme. \Vhile implementation of the principle is not without 
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complications and controversy, it is relatively easy to determine wheth­
er a classification approach is generally consistent with it. ,ve rec­
ognize that Principle 1 is not the only contender for a fundamental 
principle of classification, and we present alternatives in Appendix A. 

Principle 1, and other classification principles, arc stated in terms 
of dividing power supply costs into energy-related and reliability re­
lated components. The use of reliability in lieu of the more common 
term demand reflects our concern that the latter has hecn loo long 
associated with peak load and capacity, and that old habits of thought 
are hard to hreak. In reassessing the relationships among capacity, 
reliability, and load shape, it is advantageous to start with as clean a 
slate as possible. 

The confusion between reliability serving costs and the larger class 
of capacity costs {or fixed or capital costs) is deeply rooted in the 
utility industry and often confuses analysis of a variety of issues. For 
example, a recent article on load management and oil-hackout policies 
concluded that the Long Island Lighting Company (Lilco) 

can justify having higher reserves than required for reliability ... to 
substitute nuclear base-loaded plants for oil base-loaded plants. As 
Lilco's system becomes more hea\'ily nuclear the relationship of its 
f ixcd costs to its variable costs will change substantiaHy. Nuclear 
plants have relatively high-capital costs and low-fuel costs; whereas, 
oil plauts have relatively low-capital costs and high-fuel costs. If we 
assume that future rates will generally track costs, then demand­
related charges wiJI have to rise in relation to energy-related charges. 
Then assuming all other things being equal for the moment, rates for 
low-load factor customers will rise faster than rates for high-load 
factor customers. Since residential customers, as a class, almost al­
ways have significantly lower Joad factors than the industrial cus­
tomer dass, one result from Lilco's converting to a lower cost operat­
ing system through installing nuclear plants is likely to he rela tivc1y 
higher residential rates in respect to industrial rates [ Koger 1980]. 

In other words, the implicit assumption that capital costs must he 
recovered from demand-related charges leads Koger to conclude that 
rcsic.lential customers should pay for the nuclear plants that are built 
to reduce the industrial customers' fuel charges. Clearly, a new mode 
of thinking about fixed costs is required. 

Another set of clear examples of the inadequacy of the prevalent 
allocation of all fixed costs to demand involves the treatment of fuel 
storage and treatment facilities. If an oil desulfurization unit, or a 
coal gasifier, is owned by a supplier who sells the high quality product 

··-··---------------..... .._ ..... __ 
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to the utility, the cost of the treatment facility is rolled into the fuel 
cost and is therefore treated as an energy charge. If the uility buys 
is own treatment facilities, they would generally be treated as part 
of fixed plant and allocated to demand. In either case, the treatment 
facilities serve exactly the same purpose: to reduce f ucl costs. All 
extra fixed costs incurred to reduce fuel costs arc clearly energy related, 
rcganl1css of whether the extra cost is located at a supplier's plant 
or beside the utility's generator. The same is true of the additional 
cost of a coal plant as compared to a less expensive gas-fired plant: 
The incremental investment is a f ucl-saving measure mu~ shou Id be 
classified as energy serving. 5 

Principle 1 implies that the reliability related portion of a power 
supply system is the lowest cost system which would provide a par­
ticular level of reliability. Certainly, reliability users should not he 
charged for more reliability than they are actually receiving, so the 
reliability of the reference, low-cost system need never exceed actual 
levels. \Vhcre the actual reliability is greater tl1an or equal to target 
reliability, the reference system should generally be designed to the 
target levels. This follows from the observation that excess capacity 
is generally the result of the long lead times of base load units (which 
caused accidental overcapacity starting around 1974 in many parts of 
the country) and of the effort to replace oil and gas-fired generators 
with other fuels (which will cause intentional overcapacity in • the 
1980s). In general, the hypothetical minimum-cost reliability serving 
system will consist of relatively small units with short lead times and 
will not consider fuel costs at all. Thus, the reference system should 
not incorporate overcapacity, unless unusual circumstances (such as 
a very abrupt drop in load) suggest that the overcapacity would have 
occurred even to an all-peaking system. 

Principle 2: For any generation unit built after 1963, the re­
liability related cost is generally that of an array of gas tur­
bines with the same contribution to reliability and of the same 
vintage. 

Gas turbines are chosen as the standard reference system because 
they are cheap an<l site independent. Under some circumstancs, other 
types of capacity (building conventional or pumped hydro, retaining 
ohsol<.~te generators, special purchase agreements) may he known to 
he cheaper for some amount of capacity; this will vary among systems, 
depending on the extent of current hydro development and purchases 
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and of information on past and future options. \Vhcre identified, such 
cheaper capacity should be used as the basis for reliability/energy 
classifications. The 1963 cutoff was chosen to reflect the fact that 
gas turbines were not widely available prior to that <late, as evidenced 
by the fact that the Ilandy-\.\1hitman price index for gas turbines 
originated in 1964. 

\Ve interpret "the same contribution to reliability" to mean the 
effective load carrying capability {ELCC) or something quite similar. 
ELCC [Garver 1965] is the amount of ac.lditional firm load that a 
generating unit allows a system to accommodate without violating 
its reliability constraint. Thus, if the system can carry 11,000 f\-1\V 
without the unit, and 11,500 f\1\.\1 with it, the unit's ELCC is 500 M\V. 

Ideally, it would be desirable to model the ELCC of each unit in 
the utility's actual system to reflect the cff ect of the utility's load curve, 
generation mix, and tie lines. Since the ELCC of a large marginal 
unit increases as the number of such units increases (the sixth 500 M\V 
coal plant has a higher ELCC than the first), the ELCC of each unit 
should ideally be determined by adding the units in chronological 
order to the current system of pre-1964 units and peaking units. This 
level of detail and specificity will not always be possible; we suggest 
a simplified alternative below. 

One might also wish to construct the reference system from the 
actual system on a unit-by-unit basis, accounting for plant in service, 
return, non-fuel O&M expense, accumulated depreciation, deferred 
taxes, depreciation expense, property taxes, and income taxes to de­
velop a total cost in the rate year for each unit. There are three 
drawbacks to this approach. First, the calculations may be very time 
consuming for systems with 1nany units and may be virtually impos­
sible if units within a plant (possibly of very different sizes, vintages, 
and ELCC's) are aggregated in the available accounting data. Second, 
the components of the reference system must be "aged" to determine 
accumulated depreciation, clef erred taxes, additions to capital cost, 
and property taxes, which requires assumptions regarding past and 
present tax treatments, depreciation rates, and capital additions. Third, 
if accmnulatecl depreciation is reassigned from demand to energy along 
with the associated plant, the (low load factor) groups who pai<l for 
depreciation expense in the past will not generally receive the bene­
fits of the accumulated depreciation they contributed; thus, the de­
tailed accounting does not, in itself, produce as great an increase in 
equity as might be hoped . 
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In a previous application [1'1eyer and Chernick 1980], we simpli­
fied the modeling by assuming that all current cost components (ex­
cept 0&1'1) vary in proportion to initial construction cost, so that for 
unit i, 

CGTi = CAf (BY) X JI\l'(COD) x EIJCF, x Al\Vi ( l) 
H\V(DY) 

where 

CA,t(BY) 

cost of a gas turbine equivalent to unit i under the 
terms of Principle 1; 

- cost per MW of gas turbine index as of the base 
year; 

11\V(COD) = Handy-Whitman gas turbine index as of the com­
mercial operation date of unit i; 

11\V( BY) = Handy-Whitman gas turbine index as of the base 
year; 

ELCF1 -:- effective load carrying factor, defined as ( ELCC/ 
r..1W for unit i + ELCC/MW for gas turbines); and 

1\-1\V, = capacity in MW of unit i. 

For nonf uel O&M expense for unit i, 

OCT, = OA1 x ELCF(i) x Af\V(i), 

where 

(2) 

O&M expense for unit i attributable to reliability; 
and 

OAf = current year nonfuel fixed 0&~1 cost/?vl\V for gas 
turbines. 

Principle 3: Steam units built prior to 1964 in primarily ther­
mal systems may be regarded as entirely reliability related, 
unless a hydroelectric or other specific alternative was avail­
able. 

Before 1964, units were not so specifically designed for peak or 
hase Jond service; older units generally served as peaking plants, and 
the newest units provic..lc<l the base load. Among today's base load 
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plant types, hcf ore 1964 nuclear units were rare and heavily subsi­
dized, while coal units, much less encumbered than at present hy 
environmental regulations, were not much diffe·rcnt in terms of ini­
tial capita) cost per kw of capacity from oil-fired steam units. Before 
the gas turbine, the only real peaking alternative for thermal systems 
appears to have been the diesel, which has rarely been used on a 
large scale. For systems on which a reasonable series of diesel c:ost 
estimates can be developed, perhaps the method we suggest for post-
1963 units can be pushed hack some years. For systems with hydro 
capacity, the technique discussed in Principle 6 below may be helpful. 

In general, the prc-1964 units will not be a large portion of the 
power production supply costs for three reasons. First, prc-1964 ca­
pacity is generally a small portion of total capacity. Second, the 
original cost of the old units was low; for example, Handy-\ Vhitman 
all steam generation cost index for the North Atlantic Region in 1960 
was 158 versus 505 in 1980. Third, the older units are largely depre­
ciated; even a unit completed in 1963 would be about 50 percent de­
preciated for ralemaking purposes by 1980, and older units wou le.I be 
even more depreciated. Thus, the classification of old units wilJ not 
generally be very important to the final allocations. 

Exceptions may arise if old units have recently added pollution 
control or fuel conversion equipment, which would not have been 
necessary if the unit were a peaking plant for which the cost of f ucl 
was relatively unimportant. Such equipment, especially in the case of 
coal conversion projects, may have a larger effect on rates than docs 
the remaining balance of the unit and is generally 100 percent energy 
related. 

PrincijJle 4: \Vhere construction work in progress ( CWIP) is 
included in the rate base, only the CWIP which would have 
ac:c:rucd on a gas turbine of similar service date is attrilmtahle 
to rclii1bility; the remainder is energy related. 

One reason base load plants are so expensive is that they take a 
long time to build, during which period interest charges must he paid. 
If the interest portion of the construction cost is to be transferred to 
the rate payers, then the energy users, who receive most of the bene­
fit from the plant, should also bear most of that interest cost. 

\ Vhcrc C\V IP is an extraordinary measure, permitted only for es­
pccia lly expensive investment, the gas turbine equivalent would have 
resulted in uo C\VIP at all, and all C\VIP charges may be attrilmtahlc 
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to energy. This is particularly true when the unit for which C\VIP 
is a11owcd is not required for reliability in the near future. If C\VIP 
is aJlowcd on all generation, then the amount of the C\\'IP on unit 
i in year Y attributable to reliability ·is 

C\\IG1,i = CA1(1Jl') x H\V(COD) El CJ"( 0

) ~I\V( ) Jl\V(Bl') X '.J • 1 X , · i X 

F(COD - Y) x P, (3) 

where 

F( t) the fraction of the final cost of a gas turbi11c which is in­
vested t years before the COD; and 

1' fraction of CWIP aJlowed in the rate base. 

The F function is probably an S-curve, but we approximate it 
linearly as 

F(t) = (L-t)/L for L > t, 0 for L ~ t, 

where 

L = construction time for gas turbines. 

(4) 

Two problems arise in applying Equation 3. First, COD is an es­
timate and, especially for nuclear plants, probably an underestimate. 
Using utility estimates of COD will frequently overestimate F. Sec­
ond, again because COD is an estimate, H\\'(COD) must he syn­
thesized from a recent 11\V and an anticipated inflation rate. Neither 
difficulty is insurmountable and neither should obscure the basic re­
ality; only a small portion of C\VIP is attributable to reliability. 

Principle 5: Amortization of the cost of a canceled generation 
project should only he assigned to reliability to the extent 
comparable costs would have been incurred for an equivalent 
gas-turbine addition planned for the same COD. 

The same principles apply here as in the case of C\VIP. Base load 
plants require extensive advance preparation which is sometimes lost 
when events render further development impractical or inappropriate. 
In the mid-1970s, falling demand and rising oil prices resulted in can­
cellation of several oil-fired plants on which sizable sums had already 
been expended. ~1ore recently, regulatory actions, budget constraints, 
and continued conservation have resulted in the cancellation of nu­
merous nuclear units. 
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In most cases, these cancellations occurred long hcforc a gas-turbine 
project with the same planned COD would have required much com­
mitment beyond (at most) land acquisition. Since the value of the 
site is seldom included in the amortization, essentially no amortization 
would have been necessary if gas turbines had been planned instead 
of hase load units. 

Principle 6: For high load factor hydroelectric facilities built 
prior to 1963, the reliability related portion can be determined 
from the cost per kw for pumped hydro storage or a )ow )oad 
factor conventional hydroelectric facility of the same vintage. 

Just as thermal plants arc built more expensively than would be 
necessary if they were solely designed to meet reliability needs, so 
are hydroelectric plants. In the case of thermal plants, additional in­
vestment (in the form of building steatn plants rather than gas turbines) 
buys lower heat rates (in Btu/kwh) and the abilit.y to use cheaper 
fuels (in ¢/Btu). In the case of hydroelectric plants, additional invest­
ment buys higher capacity factors through such devices as larger 
capacity storage ponds. In either case, the additional cost is incurred 
to reduce fuel costs and accommodate high load factor customers and 
therefore should be classified as energy related. 

Isolating the reliability related portion of hydroelectric facility costs 
involves two problems not encountered in analyzing thermal systems. 
First, hydroelectric plants exist on a continuum of capacity factors, 
f ram base load units (which may operate at 70 percent or greater ca­
pacity factors}, to peaking units (which operate at capacity factors 
below 20 percent), to pumped storage hydroelectric units (which con­
tribute no net energy and are designed for varying storage cycles). 
It is not always obvious what type of hydroelectric plant would rep­
resent the portion of the actual plant attributable to reliability. Second, 
unlike gas turbines, hydroelectric capacity costs {$/kw) are highly 
site dependent. Thus for each utility system, the cost of an additional 
kw of hydroelectric capacity varies with the amount of hydroelectric 
capacity already installed as well as with the capacity factors of the 
existing system and of the additions to the system. Therefore, some 
technique must be devised to separate the reliability serving portion 
of hydroelectric capacity on a utility-specific basis. {In some regions, 
such as New England, in which utilities commonly own generation out­
side their service territories, the perspective may be broadened to the 
region. This ameliorates, but docs not remove entirely, the problem). 
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The first problem may he resolved by reference to the utility's load 
curves. On a system which experiences sharp, short-duration peaks, 
very low load factor pumped storage plants might provide adequate 
reliability; on a system with broader peaks and relatively high off-peak 
loads (precluding pumping), conventional hydroelectric facilities with 
higher capacity factors may he needed to carry load. An approxima­
tion to the capacity factor needed to replace the hydroelectric portion 
of a utility system can be determined from the load factor of the por­
tion of the load duration curve corresponding to the insta1Jcd capacity. 
Figure 1. illustrates this approach for a utility with 30 percent of its 
capacity in hy<lroelectric units. Note that serving the top 30 percent 
of the load duration curve requires a capacity factor of only ahout 
10 percent. A more rigorous approach to selecting the reliability­
serving hydroelectric component would involve the application of 
simulation models to determine the amount of each type of hydro­
electric capacity required to maintain the reliability constraint; the 
]east expensive alternative would be the reliability serving substitute 
for the existing hydroelectric capacity. 

The second problem, relating to the variability of hydroelectric 
capacity development costs, can be resolved in several ways, depend­
ing on the kind of capacity which is being treated as reliability serving 
and on the extent of specific data about the system. If pumped storage 
hydroelectric capacity is an appropriate substitute for existing capac­
ity, the cost of that pumped storage capacity may he available from 
site-specific or from generic regional studies.0 Similarly, the cost of 
developing new low load factor hydroelectric facilities, or increasing 
the installed capacity (while decreasing the capacity factor) at exist­
ir1g sites, may have been previously established.; 

If such economic studies are not available for enough low capacity 
factor sites to establish an alternative reliability serving system, or if 
such studies have excluded the most economical sites, currently occu­
pied by high capacity factor hydroelectric facilities, it may be possible 
to estimate a general regional relationship between the capacity factor 
of a hydroelectric development at a site and the $/kw cost for that 
site. For example, an "economy of intensity" relationship, analogous 
to the traditional economy of scale, might he estimated as 

cost of plant I ($/kw) = [capacity factor of p!ant 1]"', 
cost of plant 2 ($/kw) capacity factor of plant 2 (5) 
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Figure 1. Calculation of Required llydro Ca11acity Factor for Ty11ical Loacl Du­
rntion Curve and 30 Percent llyclro Ca11acity 

where plants I and 2 are alternative hydroelectric developments at 
the same site, and m is the economy of intensity factor. Once the 
value 9f m has been determined for a representative set of hydro­
electric sites, Equation (5) could then be applied to other representa­
tive sites by letting plant 2 be the existing facility (with known cost 
and capacity factor), assigning plant 1 the desired capacity factor for 
the reliability serving plant, and solving for the cost of plant 1 at 
the site of plant 2. Of course, alternative formulations of Equation 
(5) are possible. Furthermore, to the extent that they are available, 
detailed site-specific cost studies would be preferable to any such 
extrapolation. 

\Vhether established through detailed studies or by a generalized 
relationship, the total low load factor, low cost hydroelectric capacity 
which could be developed at existing sites will generally exceed the 
actual installed capacity at those sites. In addition, considerable con-
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vcntional and pumped hydroelectric capacity may he availahlc at new 
sites. The cost of this excess of reliability serving hyclroclcdric capac­
ity, beyond that which would have been required to serve the same 
reliability as the existing hydroelectric capacity, can he used as the 
reliability serving component of the pre-1964 steam capacity (assum­
ing the excess hydroelectric capacity is less expensive than the pre-
1964 steam plants) and of the post-1964 generating capacity (assuming 
the excess hydroelectric capacity is less expensive than the gas turbine 
of equivalent ELCC). 

Principle 7: The reliability related cost of the power supply 
transmission is the cost of the minimum transrnission system 
required to interconnect the minimum-cost reliability serving 
generation alternative to the utility system's load centers. 

For most utilities, large portions of the transmission system exist 
to minimize total energy costs rather than to maintain reliable service. 
For example, some transmission lines arc required solely to connect 
remote base load plants to the rest of the transmission grid. These 
remote base load plants arc, of course, largely energy serving, and 
the motivation for their ~f\V size, fuel type, and remote location are 
connected to their energy rather than their reliability aspects. Simi­
larly, transmission lines connecting a system's load centers must he 
reinforced to accommodate the large and variable power flows result­
ing from the existence of large units and their consequent "Jumpy" 
dispatch patterns and outages. Further re inf orcemcnt is typica11y 
added to allow for economic dispatch of the base )oad generation over 
a variety of load levels, spatial distributions of loads, generation out­
ages, and transmission outages. If the general ion system consisted 
solely of small gas .turbines located near load centers, fewer miles of 
transmission lines would he needed, and the remaining lines would 
have lower kva capacities. The same result would generally apply 
for a generation system consisting of old steam units, as these were 
generally located close to load centers, so long as no provision was 
made for economic dispatch among the system's various steam genera­
tion units. 

The minimum reliability serving transmission network will thus 
he comprised of a set of lines connecting load centers, with some ex­
tensions to peaking hydro facilities, if any. The cost of this system 
can he extrapolated from the cost per kva-mile of the existing system, 
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disaggregated as necessary by area, voltage level, and location of line 
(overhead versus underground). 

Principle 8: The cost of tic lines between utility systems 
should he considered to be entirely energy serving unless they 
serve to replace peaking capacity. To the extent that they do 
replace peaking capacity, the reliability serving portion is that 
equivalent to minimum-cost reliability serving generation. 

In keeping with the reliability first concept of Principle I, it is ap­
propriate to treat tic lines as entirely reliability serving if they pro­
vide ELCC more economica11y than peaking capacity could provide 
ELCC. If the tie lines cannot be entirely justified on such a basis, 
then the reliability serving portion can be identified from Equation (1), 
where unit i is a tie line or a set of tic lines to another utility. 

PrinciJJle 9: Heliability related costs should he allocated lo 
customer classes on the basis of class contribution to the sys­
tem's reliability needs. 

An appropriate allocator for reliability related costs wiH have to 
reflect what caused the reliability related costs to be incurred. Such 
costs are not incurred solely to meet one annual system coincident 
peak, or even a few monthly peaks, but to maintain reliable service 
throughout the year. Such reliability measures as loss of load prob­
ability (LOLP) and loss of energy expectation (LOEE) recognize the 
overall reliability level at each point of the load clurntion curve and 
thus provide the basis for appropriate allocators. 

Class contrihutions to system hourly loads are now estimated by 
most major utilities for their PUHPA §133 filings, and hourly estimates 
of reliability measures, especially LOLP, are widely available from 
standard programs. Thus, the class share of reliability serving costs 
can be determined as 

S(i) = I Al(h) x L(i,h) + L(11), 

where 

S(;) 

l\l(h) 

L(i,h) 

L( Ii) 

h 

reliabi1ity a11ocator to class i; 
reliability index, such as LOLP, in hour Ti; 

1oad in hour h for class ;; and 

load in hour h for entire system. 

(6) 
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If Equation ( 6) cannot be estimated, due to lack of data, then some 
arbitrary ad hoc allocator may be required. Such an al1ocalor should 
reflect as much of the system load duration curve as possible, while 
emphasizing the relatively greater importance of the higher portions 
of the curve. In general, appropriate allocations will lie somewhere 
hetwccn those based solely on peak demand (which recognize only 
a few hours at the top of the load duration curve) and those based 
solely on energy (which recognize all hours on the load duration curve 
equally). 

Principle 10: Energy-related costs for each unit should gen­
cra1ly be allocated to customer classes on the basis of class 
share of energy use (adjusted for losses) at the times of utili­
zation of the unit. 

\~lhile a reasonable argument can be made that the energy costs 
should be attributed equally to all periods, it appears fairer to time­
diff crcntiate both the fixed and variable components of energy costs. 
This procedure recognizes that the classes with high off-peak usage 
allow for the construction and operation of generally less expensive 
(on a kwh basis) base load plants, while those with henvily on-peak 
usage require more expensive (per kwh) peaking or intermediate units. 
The assignment of energy costs to periods may be based on actual or 
simulated data but should not be unduly sensitive to plant performance. 
or demand patterns peculiar to the test year. 

Finally, the relationship between the methodology proposed here 
and the "marginalist" cost allocation methodologies used by several 
state commissions (notably California, ~1ontana, and Oregon) should 
he noted. Interclass revenue allocations based on marginalist princi­
ples are neither required nor indicated by efficient pricing theory. 
Auy interclass revenue allocation methodology, whether embedded or 
marginalist in nature, by definition creates class revenue constraints 
which may require pricing away from "pure,, marginal costs. In gen­
eral, it is not possible to determine which interclass revenue allocation 
method provides a "better,, second-best solution to designing rates; 
this is true of both embedded and marginalist revenue allocation meth­
ods. In sum, the reasons for pricing rates at marginal costs (in rate 
design) do not necessarily extend to interclass revenue allocations. 

In light of this, the embedded cost revenue allocation methodology 
proposed here is a reasonable alternative to marginalist revenue allo­
cation methodologies, but it cannot be said to be either more or less 

-
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efficient (due to the second-best problem) than thos(>. It is thus pre­
sented as appropriate for commissions which, for one reason or an­
other, do not want tcr adopt marginalist revenue allocation mcthoclol­
ogics but do wish to modify and improve on the traditional <'mhcdded 
cost revenue allocation methodologies widely in use today. 

Conclusion 

Because of the joint cost nature of many of the costs incurred in 
the production of electric power, it must be recognized that imy inlcr­
dass revenue allocation method is based upon judgment and uol upon 
principles which can he rigorously derived from efficient pricing 
theory. However, once this is recognized, equity nevertheless demands 
that regulators and electric ul ililics clo the best job possible of reflect­
ing the various classes· responsihi1ity for costs in rates. Given this 
necessity, it is submitted that the alternative interclass rc\'cnuc allo­
c:alion method advanced here reflects the realities of present genera­
tion planning, in which a large percentage of total generation and 
transmission capacity costs arc incurred to serve most or al1 of the load 
duration curve and to minimize the total generation (including fuel) 
costs. The more traditional methods, which evolved when the capac­
ity costs per kw of the various generation technologies existed in a 
narrower range, and when most or aH capacity costs were in fact in­
curred in order to serve reliability, do not reflect those realities as 
we11 as docs our method. 

APPENDIX A 

Alternatives to Principle I 

The reliability-first principle proposed here as Principle I is put forth on 
the basis that it appears best to reflect the realities of current generation 
planning. However, it is certainly not the on]y possible basis for revenue 
allocations. Alternative approaches include energy-first allocation and loiHl 
curve methods. This appendix briefly describes these two possible alter­
natives. 

Energy-first allocation would allocate as an energy cost the portion of 
generation unit investment costs and operating and maintenance expenses 
which is justified on the unit's fuel-cost savings, with the remaining portion 
allocated to rcliabi1ity. Some difficulty may arise in the definition of fuel 
savings; for example, if the generation alternative is an all-gas turbine sys­
tem, some utility systems would find that their entire generating capacity 
ancl associated transmission investments are energy-related by that standard. 
The methodology may have some appeal for systems with excess capacity, 
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mostly in oil-fired and gas-fired units, which arc mlding coal or nuclear ca­
pacity explicitly to reduce the use of the oil nnd gas units. In these cases. 
the energy-serving portion can he determined hy comparison with the exist­
ing system. Unfortunately, variations in cost ( in $/kw) in the new c:apac:ity, 
which is clearly inlendccJ as energy-serving, arc rcflcc:tcd in the net classifi­
cation to reliability, which docs not seem appropirate. 

\Vith respect to load curve allocation methods, some interesting work 
has been started on allocaliug production costs by fitting units under the load 
curve, and allocating responsibility for the generation plant to the custom<!r 
classes which use them [for example, Charles T. Main, Inc. H)SO]. This ap­
proach is· stiJI quite incomplete: Such elementary concepts as reliability 
measures and ELCC have not yet been incorporated. Trcatmt>nt of other 
issues, such as excess capacity, is still apparently clone on an ad hoc basis 
without any substantial foundation. If the conceptual model can he cxpandccl 
from the current deterministic form to a more reasonable probabilistic form, 
generalized to recognize the diff crence between potential contrihution to 
energy supply (such as the capacity factor or the equivalent availability fac­
tor) and lo reliability (such as ELCC), and made more rigorous, allocations 
based upon dispatching generators under a load curve may represent a com­
promise between the energy-first and the reliability-first approaches. 

Notes 

I. One can conceive of ratemaking systems in the future in which this wouJtl 
not be the case. For example, interclass revenue allocations can be per­
formed using each class's contribution to marginnl costs as the basis for 
allocations. Similarly, a "pure'" marginal cost based rate design system 
would presumably omit the interclass revenue a11ocation step entirely 
and would set each class's rates based upon class marginal costs modified 
by Ramsey pricing, without setting class revenue constraints. 

2. See NARUC (1973] at pp. 5-10 (functionalization), pp. 30-39 (classi­
fications between energy-related and demand-related c:osts), and pp. 40-
53 ( allocation of clcmancl-relnted c:osts). 

3. See NARUC [l9i3] at pp. 30-35, exempting only some hydro gcnernt­
iug capacity from the general rule that generation plant capital expendi­
tures are demand related. 

4. Applications of this principle in current utilit}' allocation practice are 
uncommon, but some examples exist. Bonneville Power Administrntion 
[ I 081] applies simple variants of a reliability first approach for alloca­
tion of both thermal and hydro generation costs. 

5. The coal plant can be thought of as a gas-fired plant with a built-in co.11 
gasifier. 

6. For example, NEPOOL has estimated that pumped storage hydroelectric 
capacity is available in New England for $315/kw, in 1980 dollars, up 
to at least 7,500 Mw [NEPOOL 1977]. 

7. Such studies for New England indu<le Campbell [ 1977]; Acres Ameri­
can, Inc. [ 1979]; and New· England River Basins Commission [ 1980]. 
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ff, Fu-cticnal Classificatia, of Plant in Senrice for the Allocaticn of 08M E,q:Jerses 

f:iJ 

67 Cb) Cc) Cd) (e) (f) (g) Ch) Ci) (j) Ck) Cl) -68 

iR (!,00)) DistribJticn 

70 Prod & --------------------- Spec 

-- 71 Line Total Prod Trans Trans R\ral S\bstaticn Acct Assig,ed 

72 No. Descriptia, ~ DmErd Energy DE!IB'd Tnrs Derm:I Other O..Stamr O..Starer 

73 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
74 ... 
75 Proci.cticn 

76 H}draul ic 

T1 1 Bay D'Espair 170,974 52,284 118,690 

-' 78 2 l.qler Salnu, 168,615 22,()'jS 146,560 

79 3 Hirds Lake 79,068 15,442 6'3,626 
80 4 cat Ann 263,255 35,013 228,242 

t.J 81 5 Paradise River 21,n 6,f&. 14,644 

82 6 Sn:loks Anr,/V Bifl\t w 0 0 w 
m --------- --------- --------- --------- ---------
84 7 Slbtotal ~lie 703,317 131,456 571,762 0 w -- 85 --------- --------- --------- --------- ---------
86 

87 8 Holyrood 1f:l+,925 73,210 91,715 

-- 88 9 Gas Turbines 16,m 16,m 0 

~ 10 Diesel 3,226 0 0 3,226 
c;o --------- --------- --------- --------- ---------

._ 91 11 Slbtotal Proct.r.:ticn 888,445 221,f:1+3 f:fi3,471 0 3,325 
92 --------- --------- --------- --------- ---------
93 
94 Transmi ss icn 

•95 12 Lines 193,468 1,317 iR,6'32. iR,6'32. 45,766 7,122 

96 13 Terminal Staticns 1()'j,729 33,675 0 37,143 8,068 11,820 0 0 15,023 
97 --------- --------- --------- --------- --------- --------- --------- --------- ---------

1111198 14 Slbtotal Tnnsmissicn 2W, 197 34,992 iR,6'32. 106,715 53,834 11,820 0 0 22,145 

w --------- --------- --------- --------- --------- --------- --------- --------- ---------
100 

101 15 Total DistribJticn 49,617 206 3,976 45,435 0 .. 
102 --------- --------- --------- --------· --------- --------- --------- --------- ---------
103 16 Slbtotal Prod Tnns Dist 1,237,259 256,841 733,108 106,715 57,159 15,796 45,435 0 22,145 

104 --------- --------- --------- --------- --------- --------- --------- --------- ---------
•105 

106 17 General 62, 1f:/J 12,905 36,835 5,365 2,872 ~ 2,283 0 1,113 

.107 18 Telecaitrol - CCJmtrl 36,476 7,r.,:}4 22,837 3,326 1,951 368 

_.108 19 Teleccntrol - Specific 331 331 

109 20 Feasibility Stldies 2,232 1997 214 22 0 0 0 

110 --------- --------- --------- --------- --------- --------- --------- --------- ---------
111 21 Total Plcnt 1,338,464 Zl9,737 792.,780 115,679 62,004 16,958 47,718 0 23,589 

-1,2 --------- --------- --------- --------- --------- --------- --------- --------- ---------
113 

114 

.. ms 
116 

117 

118 -119 

120 

.., 
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-' 121 tSlfQH)l.Atl) HYDRO 19-PU;-92 
122 Sch 2.3A Sch 2.3A 
123 lslard lnten:cmected NP-34CR 

.- 124 
125 Ftn:tiaial Classificatia, of Net Bock Value 
12.6 
127 Cb) Cc) (d) Ce> (f) 

lal 128 
(g) Ch> (i) (j) Ck) Cl> 

129 (sax>) Distrit:utiai 
130 Prod & --------·------------ Spec 

- 131 Lire Total Prod Trans Trans Ru-al &J:staticn Acct Assig,ed 

132 No. Descri pt i en AnD.nt Dma-d Energy DEmrd Trans Darard Other O..Stamr O..Stamr 
133 -- -- - ----- ------- - --------- --------- --------- --------- --------- --------- --------- --------- ---------

.. 134 
135 Proclctia, 
136 tfydraul ic 
137 1 Bay D'Espair 145,046 44,355 100,691 

--' 138 2 1..RJer Sabra, 167,332 21,EIIT 145,445 
139 3 Hin:ls Lake 77,552 15,146 62,406 
140 4 cat Ann 262,415 34,901 227,514 

,_ 141 5 Paradise River 21,219 6,635 14,584 
142 6 Srooks Arm/V Bigit 13 0 0 13 
143 --------- --------- --------- --------- ----------144 7 Slbtotal H>d"aul ic 673,57/ 122,924 550,640 0 13 
145 --------- --------- --------- --------- ---------
146 
147 8 Holyrood 90,475 40,162 50,313 

-1~ 9 Gas Turbines 7,546 7,546 0 
149 10 Diesel 471 0 0 471 
150 · --------- --------- --------- --------- ---------

_.151 11 Slbtotal Proci.ctia, m,rx:JJ 170,632 600,953 0 I& 
152 --------- --------- --------- --------- ---------
153 
154 Tr.rsniss ia, 

-155 12 Lires 173,565 1,302 62,658 62,658 42,942 4,005 
156 13 Tenninal Statia,s 90,510 27,161 0 32,6n 7,814 11,152 11,712 
157 --------- --------- --------- --------- --------- --------- --------- --------- ---------

.-158 14 Slbtotal Trarsnissicn 2.64,075 28,"63 62,658 95,329 50,756 11,152 0 0 15,717 

159 --------- --------- --------- --------- --------- --------- --------- --------- ---------
160 

-161 15 Total Distriwticn 27,EI.57 50 2,512 25,275 0 
162 --------- --------- --------- --------- --------- ---·----- --------- --------- ---------
163 16 Sl.btotal Prcx:I Trar-6 Dist 1,063,981 199,145 663,611 95,329 51,240 13,664 25,275 0 15,717 

164 --------- --------- --------- --------- --------- --------- --------- --------- ---------
.... ,65 

166 17 General 42,751 8,002 2.6,664 3,830 2,m9 549 1,016 0 632 
167 18 Teleccntrol - camm 24,f:2a7 4,734 15,778 2,2.67 1,643 265 

_.168 19 Teleccntrol - Specific 40 40 

169 20 Feasibility Sn.dies 2,492 2,240 227 24 0 0 0 
170 --------- --------- --------- --------- --------- --------- --------- --------- ---------
171 21 Total Plait 1,133,951 214,121 706,(53 101,653 54,966 14,478 2.6,291 0 16,389 _, 
172 --------- --------- --------- --------- --------- --------- --------- --------- ---------
173 

174 

--175 
176 
171 

_.178 
179 

180 

_, 
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•1s1 tan=a.N>LAN> HYDRO 19-.A00-92 
182 Sch 2.4A Sch 2.4A 
183 Islard Inten:anected tl>-34CJlE 

... 184 
185 Fu-ctimal Classificatia, of 08M E,cperlSeS 

186 
187 Cb) (C) Cd) Ce) (f) (g) Ch) (i) (j) Ck) Cl> ... ,as 
189 (sml) Distrib.Jtia, 
190 Prod & --------------------- Spec 

•191 Line Total Prod Trans Trans Rlral Sl.tstatia, Acct Assig-ed 
192 No. Descriptia, Al'ID.nt Derard Energy DEmn::I Trans Dtmrd Other 0.stamr 0.stamr 
193 ·---- --------·---- --------- --------- --------- --------- --------- --------- --------- --------- ---------

_, 194 
195 Pnx:u:tia, 

196 
197 Hydra.il ic 7,528 1,4'Jl 6,120 0 

-'198 2 Holyrocxl 13,907 6,173 7,734 0 0 
199 3 Gas Turbines 811 811 0 0 0 
200 4 Dfosel 268 0 0 0 268 

-.1201 --------- --------- --------- --------- ·--------
202 5 Slbtotal Praictia, 22,514 8,391 13,854 0 21/J 
203 --------- --------- --------- --------- ---------
204 -205 Transmissia, 

206 6 Lines 4,3!R 30 1,580 1,580 1,038 162 
207 7 Terminal Staticns 3,324 1,059 0 1,168 254 372 0 472 

-'208 ---·----· --------- --------- --------- --------- --------- --------- --------- --------· 
209 8 Slbtotal Trmsmissicri 7,713 1,089 1,580 2,747 1,292 372 0 0 634 
210 --------- --------- --------- --------- --------- --------- --------- --------- ---------

_,211 
212 
213 9 Total Distrit::utia, 4,230 18 339 3,873 
214 --------- --------- --------- --------- --------- --------- --------- --------- ---------

-'21s 10 Slbtotal Prod Tr.rs Dist 34,457 9,498 15,433 2,747 1,561 711 3,873 0 634 
216 --------- --------- --------- --------- --------- --------- --------- --------- ---------
217 

-.218 11 Custamr Ac:cCl.ntirg I&. I&. 
219 --------- --------- --------- --------- --------- --------- --------- --------- ---------
220 

.i21 Overheads 

222 Plcnt Related 

223 12 Prcd.J::tia, 499 124 373 
224 13 Tr.nsmi ss i a, 210 25 49 75 38 8 16 

-'225 14 Prcxi.J.:tia, & Tra-s 201 43 124 18 10 2 4 
226 15 Distrit::utia, 168 1 13 154 0 
227 16 Other 3,254 679 1,928 281 150 42 115 0 58 

-228 17 Prq:ierty Insu-crce 663 167 IJT 28 10 10 10 
m 18 Expen;e Related 21,863 5,913 9,lm 1,710 W2 442 2,411 412 395 
230 --------- --------- --------- --------- --------- --------- --------- --------- ---------
231 19 Slbtotal Overhea:is 26,858 6,952 12,519 2,112 1,179 518 2,681 412 482 

.. 232 --------- --------- --------- --------- --------- --------- --------- --------- ---------
233 

234 20 Tot (per & Mai nt Expense 61,'177 16,450 Zl,'152 4,859 2,740 1,228 6,554 1,074 1,116 

•235 
236 
237 

-.238 
239 

240 .. 



Appendix 2 
Page 7 of 12 

-241 NEWFClN)l.AAD HYDRO 19-AU;-92 
242 Sch 2.5A Sch 2.5A 
243 Isl.rd Inten:cmected tl>-34a>e 

._244 
245 F1.TCtiaial Classificatia, of Depreciatia, E>epense 

2'46 

247 Cb) (C) Cd) (e) (f) (g) Ch) (i) (j) Ck) Cl) 
.. 248 

249 ($000) Distril::utia, 
250 Prod & Spec 

-'251 Line Total Prod Tnrs Tnrs R\ral &J:statia, Acct Assig,ed 
252 No. Descriptiai Anu.nt DmDd Erergy Dem,d Tnrs Denn:t Other O.Starer O.Starer 
253 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
254 

-255 Pn:xiJ::t i a, 

256 Hydraulic 

257 1 Bay D'Espair 701 214 /0 
-.J258 2 ~Salnm 222 29 193 

259 3 Hirds Lalce 241 47 194 

260 4 cat Ann 189 25 164 

...i261 5 Paradise River 32 10 22 
262 6 Srooks Arm/V Bi~t 0 0 0 1 
263 --------- --------- --------- --------- ---------
264 7 SUJtotal H)draul ic 1,386 326 1,059 0 

-'265 --------- --------- --------- --------- ---------
2.66 
21,7 8 Holyrood 7,418 3,293 4,125 

._i21,8 9 Gas Turbines 806 806 0 
21J} 10 Diesel 56 0 0 0 56 
270 --------- --------- --------- --------- ---------
271 11 SUJtotal Prcd.ctia, 9,6MJ 4,424 5,185 0 57 

... 272 --------- --------- --------- --------- ---------
273 

274 Trcn:mi ssi a, 

-275 12 Lines 1,180 3 445 445 2fR 79 

276 13 Tenninal Statia,s 1,185 425 0 429 48 83 200 

m --------- --------- --------- --------- --------- --------- --------- --------· ---------
.J-78 14 SUJtotal TrcllSlllissia, 2,365 428 445 874 257 83 0 0 279 

279 --------- --------- --------- --------- --------- ------·-- --------- --------- ---------
?BO 

?81 15 Total Oistril:utia, 1,121 3 105 1,013 0 
~ --------- --------- --------- --------- --------- --------- --------- --------- ---------

283 16 SUJtotal Prod Tnrs Dist 13,152 4,855 5,629 874 314 188 1.013 0 279 
~ --------- --------- --------- --------- --------- --------- --------- --------- ---------

..ess 
286 17 Gereral 3,934 1,452 1.684 261 9ft 56 303 0 83 
'!137 18 Telecaitrol - Comm 2,579 1,011 1.173 182 19; 17 

288 19 Teleca,trol • Specific 5 5 .. 
2'if} 20 Feasibility Stu:::iies 728 (R6 26 5 0 0 0 2 

m --------- --------- --------- --------- --------- --------- --------- --------- ---------
?91 21 Total Depreciatia, Experse 20,3(;8 8,015 a,~ 1,343 608 262 1.316 0 3f.i 

-292 --------- --------- --------- --------- --------- --------- --------- --------- ---------
293 
~ 

_."IS 

296 

YT 

:98 
~ 

300 

-



..i421 

422 Sch 3.1A 

423 

_,424 
425 

426 
427 (b) 

-428 
4'l9 

430 
..i431 Line 

432 No. Descriptia, 

(c) 

433 ----- -------------
,434 

.. 435 

436 Pm:ult 

437 1 Newfardlarcl Po.er 

• 438 2 Irdstrial 
439 3 Rural 
440 

~441 
442 
443 
444 

•445 

446 
447 

-,44a 
449 

450 

_.451 
452 
453 
454 

--'455 
456 
457 

.-458 
459 

41:/J 

~461 
462. 
463 

1.64 
-..J465 

WJ 

467 

_.468 
{HJ 

470 

471 
-472. 

473 

474 

-.;475 

476 
477 

478 --479 

480 

-

4 Total 

Ratios 
5 Newfardlarcl Poer 

6 Irdstrial 
7 Rural 

8 Total 

NE\JFCJ.N)LAN> HYDRO 

lslarcl lnterccrnected 

Basis of Al locatia, to Classes of Service 

Cd) Ce) Cf) (g) 

($(XX)) 

Prod & 

Total Prod Tnns Tnns 

MIUlt Dsnn:t Energy Dmrrd 
--------- --------- ----------- ---------

(SC> kw) cmti a Gen> (SC, kw) 

9',;1 ,456 4 ,397 ,ff!I+ 918,f:l:IJ 

153,4C8 1,292,104 1"8, 120 
67,6'51 310,503 65,300 

--------- --------- ---------
1,172,495 6,CD>,491 1, 132,(8) 

--------- --------- ---------

0.8115 0.7329 0.8115 
0.1300 0.2153 0.1300 
O.r5rl 0.(617 0.(671 

--------- --------- ---------
1.<m> 1.0(0) 1.0(0) 

--------- --------- ---------

Ch) Ci) (j) 

Distritutiai 
---------------------

R\ral S\J:statia, 

Tra-s Dmrrd Other 

--------- --------- ---------
Direct Direct Direct 

1.(DX) 1.cm> 1.m> 

--------- --------- ---------
1.0(0) 1.0(0) 1.0(0) 

--------- --------- ---------

Ck) 

Acct 

0.starer 
---------
Direct 

1.(XXX) 

---------
1.cx:m 

---------

Appendix 2 
Page 8 of 12 

19-AU;-92 

Sch 3.1A 

NP-34CJIE 

Cl) 

Spec 

Assi91ed 
0.starer 

---------



-. 481 

482 Sch 3.2A 
483 Islan::t Inte. ca I ectl:!d 

-484 
485 Allocaticn of Ft.n:tiaml Arrants to Classes of Service 

486 
487 Cb) 

.. 488 

489 
490 

lllllf 491 Lire 

492 No. Descripticn 

Cc) 

493 ----- -------------

(d) Ce) 

($00)) 

Total Prod 

An'D.nt Dmlrd 

--------- ---------
_. 494 

495 

496 

4W Al located Reverue Req..ii l'TfB"1t Exclldil"'9 Margin 

-' 498 

4W 
500 

.- 501 
502 

503 

504 -505 

506 

507 
... 508 

509 
510 

.. 511 
512 

513 

514 
-515 

516 

517 
•518 

519 

520 

.i 521 
522 

523 

524 
.. 525 

526 
527 

..i528 
529 

530 

531 
--532 

533 

534 
-,535 

536 
537 

_.538 
539 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

Newfcu-dlan::t Power 157,614 "'Sl,WJ 
lnistrial 39,965 5,982 
Rural 33,659 2,637 

--------- ---------
Total 231,238 45,718 

--------- ---------

Al located Margin 

Newfcu-dlcn:f Power 6,382 1,410 
Inistri al 1,601 227 
Rural 1,222 100 

--------- ---------
Total 9,205 1,738 

--------- ---------

Total Allocated Reverue Req.iinrent 

Newfcu-dlard Power 163,996 38,510 

lrd.strial 41,566 6,'2tlJ 
Rural 34,881 2,757 

--------- ---------
Total 240,443 47,456 

--------- ---------

Cf) (g) Ch) 

Prod & 

Trans Trans Rl.ral 
Energy l)me,:f Trans 

----------- --------- ---------

105,304 13,068 
30,938 2,107 
7,435 m 8,702 

--------- --------- ---------
143,677 16,104 8,702 

--------- --------- ---------

4,201 670 
1,234 108 

m 48 ~ 

--------- --------- ---------
5,731 825 ~ 

--------- --------- ---------

109,5<5 13,738 
32,173 2,215 

7,731 W7 9,148 

--------- --------- ---------
149,409 16,m 9,148 

--------- --------- ---------

Ci) (j) 

Distrib.rticn 

---------------------
&J:staticn 

Denrd Other 

--------- ---------

2,899 9,91Il 

--------- ---------
2,899 9,91!1 

--------- ---------

118 213 

--------- ---------
118 213 

--------- ---------

3,016 10,200 

--------- ---------
3,016 10,200 

--------- ---------

Ck) 

Acct 

0.stamr 

---------

1,071 

---------
1,071 

---------

0 

---------
0 

---------

1,071 

---------
1,071 

---------
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19-filj-92 

Sch 3.2A 
NP-34CJ>E 

Cl> 

Spec 

Assi91E!d 

0.stamr 

---------

2,142 

937 
0 

---------
3,079 

---------

102 
31 
0 

---------
133 

---------

2,244 
9f:I} 

---------
3,213 

---------



111111 541 

542 Sch 3.3A 

543 

-544 
545 

546 
547 Cb) 

.... 5't8 

549 
550 

• 551 Line 

(C) 

552 No. Descriptia, 

553 ----- -------------

_.554 
555 
556 

557 
...Jssa 

559 

Basis of Allocated Anrults 

Newfou-dla-d Power 

560 2 Irdstrial 

..i 561 
562 
563 
564 

-- 565 
566 

567 
•568 

569 
570 

_,571 

572 
573 
574 

.... 575 

576 

. 5Tl 

.-57B 

579 

580 

-581 
582 

583 

584 
•585 

586 
587 

-.588 
589 
590 

591 
•592 

593 

594 
..;595 

596 
597 

_.598 

3 Rural 

4 Total 

Ratios 

5 Newfou-dlcrd Pa.er 

6 lrdstrial 

7 Rural 

8 Total 

Pllo.nts Al located 

9 NewfOU"dlcrd Pa.ar 

10 lrdstrial 

11 Rural 

12 Total 

Isla-d Inten:anected 

Allocatiai of Specifically Assi9"18(i MD.nts to Classes of Service 

Cd) Ce> Cf) (g) Ch> Ci) (j) 

(SCXX>) 

-------------- O!li4 -------------- ----------- Depreciatia,---------
Total -----Tnnmissiai----· Adnin& Lines & Telecntr & 

Ann.nt Lines Tenninals General Tenninals Feas Stut, General 

--------- --------- ----------- --------- --------- --------- ---------
(Plait) (Plait) Ce+ f) (Direct) (Direct) 

2,9JO 9,f:11! 12,647 213 
4,172 5,327 9,499 66 

0 0 0 0 

--------- --------- --------- --------- --------- ---------
0 7,122 15,024 22,146 0 0 28) 

--------- --------- --------- --------- --------- --------- ---------

0.4142 0.6454 0.5711 0.762:/ 
0.5858 0.3546 0.4289 0.2373 
0.0000 0.(XXX) O.CXXXl 0.<XXX> 

--------- --------- --------- --------- ·--------
0 1.0000 1.(XXX) 1.<XXX> 1.(XXX) 

--------- --------- --------- --------- ---------

2,244 67 305 275 213 0 64 
9f:R 9S 167 207 66 6 20 

0 0 0 0 0 0 0 

--------- --------- --------- --------- --------- --------- ---------
3,213 162 472. 482 28) 6 85 

--------- --------- --------- --------- --------- --------- ---------

Ck) 

Expense 

Credits 

---------

---------
0 

---------

(4) 

(2) 

---------
(6) 

---------
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19-Al.Xi-92 

Sch 3.3A 

NP-34CPE 

Cl) Cm) 

Slbtotal 
Interest & Exel 

Gain/Loss Margin 

---------
(NBV) 

12,033 

3,725 

0 

--------- ---------
15,758 0 

--------- ---------

0.7636 

0.2364 

0.0000 

---------
1.0000 

---------

1,222 2,142 

378 '137 

0 0 

--------- ---------
1,601 3,079 

--------- ---------



-361 

362 Sch 4. 1 
363 

-364 
365 
366 
367 Cb) 

... 368 

31:1} 

370 
-,371 Lire 

372 No. Rate Class 

Cc) 

373 ----- -------------... "574 
375 

"576 

m 
•378 

379 
38:) 

~381 
382 
383 
384 

Generatia, 

1 Newfa.n::fla-d Power 

2 In:istrial 

3 Rural 

4 Slbtotal at Generatia, 

Islcn::i Intercarected 

Calculatiai of Generaticn & Transmissia, Am Factors 

(d) (e) (f) (g) (h) 

sales+Losses Class SCP Class NCP 

For AED AT AT ----Awrage Oenrd---

IIW1S Generator Generator lmu1t Weid,ted 

--------- --------- --------- --------- ---------
(5a> kw)* (NCP kw) 

4,397,884 951,456 1,017,522 502,042 0.4(113 

1,276,090 153,408 168,722 145,672 0.1185 
310,503 67,6l1 90,(51 35,446 0.02B8 

5,984,477 1,172,495 1,276,295 683,159 0.5555 

Ci) (j) 

----Excess DEIIB"d----

lmult Weid,ted 

--------- ---------

515,~ 0.3863 
23,(5() 0.0173 
54,6(6 0.0409 

593,136 0.4445 

Ck> 

Appendix 2 
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19-PU;-92 
Sch 4.1 
NP-34ClJE 

(l) 

--------Total--------

Weid,ted Annnt 

--------- ---------

0.'19ft5 977,031 

0.1357 166,911 
0.OH/1 85,762 

1.cxm 1,229,704 

--38S============================================= 
386 
387 

•388 
389 
390 

--'391 
392 
393 

394 
... 395 

396 
397 

... 398 
399 

400 
401 

-402 

403 

404 

.-405 

406 
407 

_.408 
409 

410 

411 

Trcrsni ss icn 

5 Newfa.n::flcn::t Power 

6 In:istrial 

7 Rural 

8 Slbtotal at Trcnsmissicn 

Coircident Peaks 

Transmissicn (l>rlr 

5 NewfOU"dlcn::i Poer 

6 Jn:istrial 

7 Rural 

Sales+Losses 

For 18) 

l1W1S 

---------

4,284,100 
1,243,075 

3f12.,467 

5,829,642 

JNl/9'2 

970.2 
148.4 
68.7 

1,187.3 

Class SCP Class NCP 

AT AT ·---Awrage Dera'd-·· 

Trcns Trcns AnDllt Weid,ted 

---------- --------- --------- ---------
(SCP kw) (ta kw) 

918,660 983,750 41B,a53 0.4119 
148,120 163,123 141,904 0.1195 
65,300 87,061 34,528 0.0291 

1, 132,mo 1,233,934 665,484 0.56(6 

FEB/9'2 MAR/92 fDJ/9'2 DEC/92 

918.7 867.1 867.1 970.2 
148.0 148.1 147.7 148.4 
68.3 61. 1 60.0 68.4 

1,135.0 1,076.3 1,074.8 1,187.0 

• 412 * Class SCP at Generator used· the sam loss factors as those used to d?rive class CP 

413 at Generator as per resp:nse to NP-34 (Page 2 of 2). 
414 

...,415 - Mmthly Class Trcrsnissicn CP take, fran resp:nse to NP-1 (Page 4 of 7). 

416 Adjustrrents to Mcnthly CP related to NP's ow, generaticn (See NP-25); other 

417 adjustrrents related to the Iru.strial class were estineted 1Bil"8 the differences 

--418 between NP-34 ai::t the actuals for Ja,/92 as per NP-1. 

419 

420 

... 

----Excess DEnu-d---- --------Total--------

Anru'\t Weigited Weid,ted MD.flt 

--------- --------- --------- ---------

494,f/11 0.3825 0.7944 943,206 
21,219 0.0164 0.1359 161,384 
52,533 0.0406 0.OH/1 82,756 

568,450 0.4395 1.cxm 1,187,345 

(SCP nw) 

918.7 
148.1 
65.3 

1,132.1 



... 1 Sch 4.2 
2 Base case 
3 S340/kW Peaker lslad Intei ca I iected 

- 4 
5 50% Reverue FU'l:ticnalizaticri and Classificaticri Ratios 

6 50% Energy 

7 Deficit Allee • ... 8 Cb) Cc) 

9 

10 
_. 11 Lire 

12 No. Oescripticri 

13 -·--- -----------·-

Cd) 

Total 

MD.l'lt 

14 Cost of Peaker used for DIE splits 

.., 15 Cost of Peaker (Paradise River-) 

16 

17 
_, 18 

19 

20 
._. 21 

22 
23 
24 

- 25 
26 
27 

i..i 28 
'29 

30 
31 

-- 32 
33 

34 

- 35 
36 

"Sl 

_.38 
39 

Pnxi.cticri 

~lie 

1 Bay O'Espair 

2 ~ Salnm 

3 Hirds Lake 

4 Cat Ann 

5 Paradise River-

6 Snooks A~ Bidlt 

7 Slbtotal Hydra.ilic 

8 Holyrood 

9 Gas Turbines 

10 Diesel 

11 Purchase Power Islad 

T rcnsrni ss i cri 

12 L ires 

13 Terminal Statia,s 

40 14 Slbtotal Tn:nsmissicri 

41 
•42 

43 15 Total Distrit::uticri 

44 
_, 45 

46 
47 

- 48 49 

so 
51 

-52 
53 
54 

_5s 
56 

57 

58 
.- 59 

fJj 

-

100-0% 

100-0% 
100.0% 

100.0"4 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

Ce) (f) 

Prcd & 

Prod Tnns 
DerEn:I Energy 

--------- ---------
S340 /kW 
858 /kW 

30.58% 
13.08% 

19.53% 

13.D 

31.m 

o.oox 

18.69% 

44.39% 
100.00% 

0.00% 

i/J_IZ/. 

86.92% 
8).47X 

86.?m 
68.73% 
o.oox 

81.D 

55.61% 

o.cm 
o.cm 

100.0% 

50.0% 

0.0% 

(g) 

Tnns 

Dem'd 

---------

50.0% 

100.0% 

Ch) Ci) (j) 

Distriblticri 

---------------------
!ual ~taticri 
Tnns Dem'd Other 

--------- --------- ---------

100.00% 

0.01% 

100.00% 

100.0% 

Ck> 

Acct 

0.starer 

---------
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19-N.li-92 

Sch 4.2 
NP-340>E 

Cl) Cm) 

Spec 

Assi~ Plait Cost 

QJstamr In 1991 $ 

--------- ---------
$/kM 

1, 112 

2,599 

1,741 

2,557 
2,744 

1t:h 
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APPENDIX 3 

Scenario 4 

Model of RAB-1 
(Recommended by Hydro) 



- 601 

602 Sch 1.2 

603 

-604 
603 
606 
607 Cb) 

-608 

fm 
610 

._ 611 

612 

613 Line 

Cc) 

11a1 614 No. Descriptim 

615 ----- -------------
616 

I 617 

_, 618 

619 
620 

1 

2 

3 

4 

5 

Newfo.rdlarl Poer 

lslErd lrd.strial 

Labracbr lrd.strial 

Rural 

lslarl lntercarected 

Isolated $ystSTS 

1992 Forecast 

Cmparisa, of Reve,.e & Allocated RENe"U? Req.,irmmt 

Cd) 

CtaXI) 

Ce) 

Reverue 

Before 

Allocated Deficit 

Reverue Reqt Allee 

175,287 175,287 
"ST, 166 "ST, 166 
3,723 3,723 

27,992 23, 112 
34,593 10,988 

Cf) 

Deficit 

4,880 
23,603 

Cg) 

Deficit 

Allee 

22,107 
4,tl!il 

470 

(4,880) 
(23,603) 

Ch) 

RIM.!f"UE! 

After 

Deficit 

Allee 

197,394 
41,853 
4,193 

23,112 
10,988 

._. 621 

622 
623 

624 

6 Labractir Intercanected 9,679 9,679 0 1,221 10,900 .. 
625 
62h 

627 
.. 628 

629 
630 

._; 6'31 
6'32 
633 

6'34 
.. 6'35 

6'36 

6'37 
..i638 

6'39 

640 

641 .. 
642 

643 

644 
_, 645 

646 

647 

-648 
649 

650 

651 
-652 

653 

654 

--655 
656 

657 

._.658 
659 

ti:iJ 

7 

8 

9 

10 

11 

---------
Slbtotal Rural 7Z,21:1+ 

---------
Total 288,440 

---------

IslErd lntercanected 

Newfo.rdhrd Power 175,287 
lrd.stdal 37,166 
Rural 27,992 

---------
Total 240,445 

---------

--------- --------- --------- ---------
43,T/9 28,485 (27,21:1+) 45,(XX) 

--------- --------- --------- ---------
259,955 28,485 0 288,440 

--------- --------- --------- ---------

175,287 0 22,107 197,39ft 
"ST, 166 0 4,tl!il 41,853 
23,112 4,880 (4,880) 23,112 

--------- --------- --------- ---------
235,565 4,880 21,915 262,360 

--------- --------- --------- ---------

Appendix 3 
Page 1 of 12 
19-tui-92 

Sch 1.2 
RAB-1 

Ci) 

Ratio 

1.13 
1.13 
1.13 

0.83 
0.32 
1.13 

---------
0.62 

---------
1.00 

1.13 
1.13 
0.83 

---------
1.09 

---------



-661 

662 Sch 1.3. 1 
663 

-f:1:1. 
(HS 

~ 

667 (b) ... 
668 

tHJ 
670 

.... 671 

672. 
673 Line 

...i 674 No. Descriptia, 

Cc) 

675 ----- -------------
676 

677 

'-678 

679 lslan:f lntercanected 

680 
111111681 1 Newfa.mlan:f Pa.er 

682 2 lnistrial 

683 3 Rural 

684 -685 4 Total 

686 

687 
.... 688 

UB 
f/XJ 

_.691 Sch 1.3.2 

f/12. ----------

fJl3 

694 Oemn:is, sales & Bills 
... f.115 

~ 

697 

i...698 5 Newfa.mlcrd Pa..er 

tm 6 lnistrial 

700 7 Rural 

._701 
702 

Is lard Intet ca nected 

Total Demrd, Energy an:f Cl.stater AnD.nts 

Cd) 

(!00}) 

Ce) (f) (g) 

---------Before Deficit Allccatiai------------

Total Energy 0.stamr 

175,287 114,824 58,219 2,244 
'37,165 19,092 17, 1()'j 968 
27,992 

---------
240,445 

---------

Sch 1.3.2 

------------
Bill ire Oers Sales Bills 

------------ --------- ---------
Clew) (11W1) (Total No) 

11,8()'j,(XX) 4,284,100 12 
2,043,300 1,249,200 84 

Ch) (i) (j) 

Appendix 3 
Page 2 of 12 

19-M-92 
Sch 1.3.1 
RAB-1 (Rev) 

(le) 

--------After Deficit Al lccatia,----------

Total 0.stamr 

197,39ft 129,306 65,562 2,527 
41,853 21,500 19,262 1,091 
23,112 

262,359 

703======================================= 
704 

1a11705 Sch 1.3 

706 ----------
707 

... 708 

-
7rR 
710 
711 

712 
713 

714 

---------Before Deficit Allccatia,------------

Total Energy Cl.stater 

($/lcw) ($/bn) ($/Bill) 

1a11715 

716 
lhi t Demrd, Energy & 0.stcrmr An'D.nts 

717 

... .718 
719 

720 

8 Newfo.rdlcrd PClol!r 

9 lnistrial 

10 Rural 

9.73 
9.34 

0.0136 
0.01'37 

186,976 
11,529 

Sch 1.3 

--------After Deficit Al lccatia,----------

Total Demd 

($/lcw) 

10.95 
10.52 

Energy 

($/bn) 

0.0153 
0.0154 

Cl.stater 

($/Bill) 

210,558 
12,983 



.- 301 

302 Sch 2.1A 

303 lshrd Interccn,ected 

-304 
305 
306 

FU'lCtiaial Classificatia, of REMn..e Req..iiram,t 

307 (b) Cc) 

- 308 
309 
310 

-. 311 Line 

312 No. 0escriptia, 

313 ----- -------------... 314 
315 

316 

317 
.., 318 

319 

320 
_. 321 

322 
323 
324 ... 
325 
326 
'327 

... 328 

329 

330 
_. 331 

332 
m 
334 

... 335 

336 
337 

... 338 
339 

340 
341 -- 342 
343 

344 
--345 

346 

347 

-- 348 
349 

350 
351 

_. 352 

353 

354 
.,.355 

356 

357 

358 ... 
359 
360 

.... 

Expenses 

1 qJeratirg & MaintE!f'B"'Ce 

2 Fuels 

3 Poer Pl.rc:hmed 
4 0epreciatia, 

Experse Credi ts 

5 SU'Uy 

6 Bui ldirg Rental ln:am 

7 Tax Renn:ls 

8 54:'Pi lers' 0iSCOlntS 

9 Pole Attactnuits 

10 Slbtotal Expenses 

11 Interest 

12 Disposal Gain/Loss 

13 Slbtot Rev Reqt Exel Margin 

14 Margin 

15 Total Re-.ierue Req..iirmmt 

Cd) Ce> (f) (g) 

(tro>) 

Prod & 

Total Prcx:I Tnrs Tnrs 
Am:ult Omrrd Energy D8IB'd 

--------- --------- --------- ---------

61,976 35,IHJ 6,583 9,951 

38,433 38,415 
428 428 

20,399 15,(53 981 2,412 

(61) (35) (6) (10) 

(131) (65) (33) (24) 

(56) (32) (6) (9) 
(75) (43) (8) (12) 

(426) 

--------- --------- --------- ---------
120,W 50,347 46,373 12,D 

--------- --------- --------- ---------
110,568 52,848 30,473 21,670 

186 ~ 51 36 

--------- --------- --------- ---------
231,241 103,284 76,f/1T 34,014 

--------- --------- --------- ---------
9,2()1j 4,~ 2,537 1,804 

--------- --------- --------- ---------
240,446 107,683 79,li!J+ 35,818 

--------- --------- --------- ---------

Ch) (i) (j) 

Distrib.Jtia, 

---------------------
R\ral Sti:lstatia, 
Tran; Dmrn::I Other 

--------- --------- ---------

0 1,228 6,554 
0 

0 '267 1,316 

0 (1) (6) 

0 (2) CS> 
0 (1) (6) 

0 (1) (8) 

(426) 

--------- --------- ---------
0 1,490 7,419 

--------- --------- ---------
0 1,415 2,564 
0 2 4 

--------- --------- ---------
0 2,9'Jl 9,9t!l 

--------- --------- ---------
0 118 213 

--------- --------- ---------
0 3,(3 10,200 

--------- --------- ---------
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19·.AW-92 

Sch 2.1A 

RAB-1 

Ck) CL) 

SJD: 
Acct Assig,ed 

0.stamr a.starer 
--------- ---------

1,074 1,116 

0 

(1) (1) 

0 (2) 

(1) (1) 

(1) (1) 

--------- ---------
1,071 1,479 

--------- ---------

0 1,598 

0 3 

--------- ---------
1,071 3,080 

--------- ---------

0 133 

--------- ---------
1,071 3,213 

--------- ---------



Appendix 3 
Page 4 of 12 .. 61 NEWFa.N>LAN> HYDRO 19-PLG-9'2 

62 Sch 2.2A Sch 2.2A 
63 Isla'ld Jnteicaaiected RAB-1 - 64 

65 Ft.n:ticnal Classificaticn of Platt in Service for the Allocaticn of alM Expenses 

66 

67 Cb) Cc) Cd) Ce) Cf) Cg) Ch) (f) (j) Ck) Cl) .... 68 

fR C$00)) Distritl.lticn 
70 Pnx:I & --------------------- Spec 

.... 71 Line Total Pnx:I Tnns Tnns Ru-al &bstatia, Acct Assig,ed 
7l. No. Descripticn MDllt Dma-d Energy Dmm:f Tnns De'Jlrd Other a.starer a.starer 

73 ----- ------------- --------- ------·-- --------- --------- --------- --------- --------- --------- ---------
74 ... 
75 Proc:Lct i en 
76 Hydraulic 

77 Bay D'Espair 170,974 88,359 82,615 

-- 78 2 l.Rler Salrra, 168,615 '13,497 75,118 
79 3 Hirds Lake 79,068 38,166 40,902 
80 4 cat Ann 263,255 160,454 102,801 

- 81 5 Paradise River 21,306 14,884 6,422 
82 6 Snooks ArrrW Bi91t '1} 56 43 0 

m --------- --------- --------- --------· ---------
84 7 Slbtotal Hydraulic 703,317 395,417 307,900 0 0 

111111 85 --------- --------- --------- --------- ---------
86 

87 8 Holyrood 164,925 164,925 0 -88 9 Gas Turbines 16,977 16,977 0 

89 10 Diesel 3,226 3,226 0 0 

90 --------- --------- --------- --------- ---------.. 91 11 St.btotal Pn::d.ctim 888,445 580,545 307,900 0 0 

9'Z --------- --------- --------- --------- ---------
93 
94 T ra1Smi ss i a, - 9j 12 Lines 193,~ 1,317 0 185,029 0 7,122 

96 13 Tenninal Statias 105,729 33,868 0 45,018 0 11,820 0 0 15,023 

97 --------- --------- --------- --------- --------- --------- --------- --------- ---------.. 98 14 Slbtotal TrlnS111issicn 'NJ, 197 35,185 0 230,047 0 11,820 0 0 22,145 

w --------- --------- --------- --------- --------- --------- --------- --------- ---------
100 

101 15 Total Distrib.Jticn 49,617 206 3,976 45,435 0 
... 102 --------- --------- --------- --------- --------- --------- --------- --------- ---------

103 16 St.btotal Prcd Tnns Dist 1,237,259 615,936 307,900 230,047 0 15,796 45,435 0 22,145 

104 --------- --------- --------- --------- --------- --------- --------- --------- ---------
i.1105 

106 17 General 62., 166 30,948 15,470 11,559 79ft 2,285 1,113 

107 18 Teleccntrol - camo, 36,476 19,270 9,636 7,200 0 370 

._. 108 19 Telecaitrol - Specific 331 331 

109 20 Feasibility S~ies 2,232 1997 214 22 0 0 

110 ------·-- --------- --------- --------- --------- --------- --------- --------- ---------
111 21 Total Plait 1,338,464 668,150 333,007 249,019 0 16,cm 47,718 0 23,589 

--112 ----·---- --------- --------- --------- --------- --------- --------- --------- ---------
113 

114 
_11s 

116 

117 

118 -119 

120 

_, 
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.. 121 NEWFCl.NJLNI> HYDRO 19-ALG-92 
122 Sch 2.3A Sch 2.3A 
123 lslcrd lnterccmected RAB-1 
124 

._; 

125 fu,cticnal Classificatia, of Net Book Value 

126 
127 Cb) Cc) Cd) Ce) Cf) Cg) Ch) Ci) Cj) Ck> Cl) 

- 128 
129 CSCXX>) DistribJtia, 

130 PraU --------------------- Spec 

_. 131 Lire Total Prod Trans Trans R\ral &bstatia, Acct Assigm 
132 No. Descriptia, Ana.nt DEmrd Energy DS1B'd Trans Demn:J Other a.starer a.starer 

133 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
134 

-135 Pnx:Lctia, 

136 H)d-wlic 

137 1 Bay D'Esp3ir 145,046 74,960 70,006 
1111a1138 2 ~r Salnm 167,332 92,786 74,546 

139 3 Hirds Lake 77,552 37,434 40,118 
140 4 cat Ann 262,415 159,~ 102,473 

_. 141 5 Paradise River 21,219 14,824 6,395 

142 6 Srooks Arrr,/V Bi~t 13 7 6 0 
143 --------- --------- --------- --------- ---------
144 7 Slbtotal ~l ic 673,577 379,953 293,624 0 0 

-145 --------- --------- --------- --------- ---------
146 
147 8 Holyrood 90,475 90,475 0 

_.148 9 Gas Turbines 7,546 7,5"6 0 
149 10 Diesel 471 471 0 0 
150 --------- --------- --------- --------- ---------
151 11 Slbtotal Procu:tim m,069 478,445 293,624 0 0 ... 
152 --------- --------- --------- --------- ---------
153 
154 T ra'Nlli ss i a, 

1111i11ss 12 Lines 173,565 1,302 0 168,258 0 4,005 
156 13 Termiral Statia,s 90,510 27,315 0 40,351 0 11,152 11,712 
157 --------- --------- --------- --------- --------- --------- --------- -------·- ---------

_.158 14 Slbtotal Trc1'l511lissia, 264,075 28,617 0 208,589 0 11,152 0 0 15,717 
159 --------- --------- --------- --------- --------- --------- --------- --------- ---------
160 
161 15 Total DistribJtia, 27,ff37 so 2,512 25,275 0 -,62 --------- --------- --------- --------- --------- --------- --------- --------- ---------
163 16 Slbtotal Prod Tlcl'lS Dist 1,063,Sl51 507,112 293,624 208,589 0 13,664 25,275 0 15,717 
164 --------- --------- --------- --------- --------- --------- --------- --------- ---------

.. 165 
166 17 Gcreral 42,751 20,376 11,~ 8,381 549 1,016 632 
167 18 Telccmtrol - camo, 24,651 12,267 7,104 5,046 0 270 

-'168 19 Telecmtrol - Specific 40 40 
169 20 Feasibility Stu:fies 2,492 2,240 m 24 0 0 
170 --------- --------- --------- --------- --------- --------- --------- --------- ---------
171 21 Total Pla,t 1, 133, 9'j1 541,99.5 312,526 222,244 0 14,507 26,291 0 16,389 

--112 --------- --------- --------- --------- --------- --------- --------- --------- ---------
173 
174 

-.175 
176 
177 

178 
.. ,79 

180 

-



Appendix 3 
Page 6 of 12 

-181 NSIFQK)I.NI) HYDRO 19-N..G-92 
182 Sch 2.4A Sch 2.4A 
183 Jsl.n:f Interccrnected RAB-1 

..,184 

185 Fu-ctia,al Classificatia, of all4 E,cpenses 
186 
187 Cb) (C) Cd) Ce) (f) 

•1aa 
(g) Ch) (i) (j) (k) Cl) 

189 ($(0)) DistribJt:ia, 

190 Prod & --------------------- SJlE!C 
•191 Line Total Prod Tnns Tnns Rl.ral SU:Statia, Acct Assi9')ed 

192 No. Descriptia, An'D.nt DeJErd Energy DeJErd Tnns DeJErd Other 0Jstamr 0Jstcrmr 

193 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
.. 194 

195 Prod.ctia, 

196 

197 1 Hydraulic 7,528 4,232 3,296 0 0 
111111 198 2 Holyrocd 13,907 13,907 0 0 0 

199 3 Gas Turbines 811 811 0 0 0 

.200 4 Diesel 268 268 0 0 0 

11111201 --------- --------- --------- --------- ---------
202 5 Slbtotal P.-octzticn 22,514 19,218 3,296 0 0 

203 --------- --------- --------- --------- ---------
..1204 

205 Trcnsrnissicn 

206 6 Lines 4,389 30 0 4,198 0 162 

207 7 Tenninal Statims 3,324 1,065 0 1,415 0 372 0 47c. 
.... 208 --------- --------- --------- --------- --------- --------- --------- --------- ---------

2rR 8 Slbtotal Trcrsnissicn 7,713 1,095 0 5,613 0 372 0 0 634 
210· --------- --------- --------- --------- --------- --------- --------- --------- ---------

_.211 
212 
213 9 Total DistribJt:ia, 4,230 18 339 3,873 
214 --------- --------- --------- --------- --------- --------- --------- --------- ---------

.. 2,s 10 Slbtotal Prod Trcns Dist 34,457 20,331 3,296 5,613 0 711 3,873 0 634 

216 --------- --------- --------- --------- --------- --------- --------- --------- ---------
217 

i.1218 11 Custcner Acc:a.ntire f.li2. f&. 

219 --------- --------- --------- --------- --------- --------- --------- --------- ---------
220 

_221 Overheads 

222 Plmt Related 

223 12 Prod.ct i a, 499 326 173 

224 13 Trcnsrnissia, 210 25 0 161 0 8 16 

lllllizzs 14 Prod.ctia, & Trans 201 104 52 ~ 0 2 4 

226 15 Distril::ut i a, 168 13 154 0 

227 16 Other 3,254 1,624 810 f:J1!, 0 42 115 0 58 

-228 17 Prq:erty Jnsunrce 663 402 201 ~ 0 10 10 

ll9 18 Expense Related 21,863 12,657 2,(52 3,49ft 0 442 2,411 412 395 

230 --------- --------- --------- --------- --------- --------- --------- --------- ---------
231 19 Slbtotal Overheads 26,858 15, 138 3,288 4,338 0 518 2,681 412 482 -232 ·--···--- --------- --------- --------- --------- --------- --------- --------- ---------
233 

234 20 Tot (\:>er & Maint E,cperse 61,'lll 35,18} 6,583 9,951 0 1,228 6,554 1,074 1,116 

-'235 
236 

Z57 

.,,138 
239 

240 

--
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•241 NEWfQN)I.AN) HYDRO 19-PUi-CJ'l 
242 Sch 2.5A Sch 2.5A 
243 Islcn:I Intei ca 11ected RAB-1 

..,244 
245 fu,ctiaial Classificatia, of Depreciatia, Expense 

246 
247 Cb) (C) Cd) Ce) (f) (g) Ch) (i) (j) Ck> Cl) 

-2~ 

249 ($000) DistribJtia, 
250 Prod & --------------------- Spec 

lllli251 Line Total Prod Tnns Tnns Rlral 9.JJ&tatia, Acct Assig,ed 
252 No. Descriptic:n AnD.nt Dmud Energy Dmu-d Tnns DEmrd Other 0.stamr 0.stamr 

253 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
-254 

255 Prcx:u::t i c:n 

256 Hydra.it ic 
257 1 Bay D'Espair 701 362 339 

-258 2 ~Salnm 222 123 99 
259 3 Hires Lake 241 116 125 
260 4 cat Ann 189 115 74 

-.1261 5 Paradise River 32 22 10 
262 6 Snooks ArrrlV Big,t 1 0 0 0 
263 --------- --------- --------- --------- ---------
264 7 Slbtotal Hydra.it ic 1,386 740 6A6 0 0 

... 265 --------- --------- --------- --------- ---------
2NJ 
267 8 Holyrocd 7,418 7,418 0 

•268 9 Gas Turbines 8)6 8)6 0 
"HJ) 10 Diesel 56 56 0 0 0 
270 --------- --------- --------- --------- ---------

_,271 11 Slbtotal Proclctia, 9,f:J:i, 9,020 6A6 0 0 
272 --------- --------- --------- --------- ---------
273 
274 T rcrNlli ss i c:n 

... 275 12 Lines 1,180 3 0 1,098 0 79 

276 13 Termirel Statia,s 1,185 429 0 473 0 83 200 
277 --------- --------- --------- --------- --------- --------- --------- --------- ---------

..278 14 Slbtotal Tnnsmissia, 2,365 432 0 1,571 0 83 0 0 Zl9 

m --------- --------- --------- --------- --------- --------- --------- --------- ---------
280 
281 15 Total DistribJtic:n 1,121 3 1(6 1,013 0 ... 
282 --------- --------- --------- --------- --------- --------- --------- --------- ---------
283 16 Slbtotal Prod Tra,s Dist 13,152 9,455 6A6 1,571 0 188 1,013 0 Zl9 

284 --------- --------- --------- --------- --------- --------- --------- --------- ---------
... 285 

286 17 General 3,934 2,828 193 470 56 303 83 

'lf!l 18 Telecaitrol - camm 2,579 2,074 142 345 0 18 

._.288 19 Telecaitrol - Specific 5 5 

'lm 20 Feasibility Sn.dies 728 f:R6 26 5 0 0 2 

m -- ------- --------- --------- --------- --------- --------- --------- --------- ---------
291 21 Total Depreciatia, E,cpense 20,398 15 ,0'33 981 2,412 0 267 1,316 0 311} 

--292 --------- --------- --------- --------- --------- --------- --------- --------- ................. 
293 

294 
_,29.5 

296 

297 

298 ... 
m 
300 

-



... 421 

422 Sch 3.1A 
423 

._. 424 
425 
426 
427 Cb) 

... 428 

4';9 

430 

• 431 Lire 
432 No. Descriptia, 

{C) 

433 ----- -------------
434 

•435 

436 
4-g 

.- 438 

439 
440 

_. 441 

442 
443 
444 

• 445 

446 
447 

-.j448 

449 

450 
451 

-452 

453 
454 

•455 

456 
457 

_.458 
459 
/t6() 

461 
-462 

463 

464 
-,465 

41:i, 

467 

._468 
4fR 

470 

471 
..i472. 

473 
474 

._475 
476 

477 
478 

.. 479 

480 

... 

Am:ult 

1 Newfa.rdlcrd Poer 

2 lnistrial 

3 Rural 

4 Total 

Ratios 

5 Newfa.rdlcrd Pcwer 

6 lnistrial 

7 Rural 

8 Total 

NEWfCl.N)l.AN) HYDRO 

Islcrd lntei ca nected 

Basis of Allccati<n to Classes of Service 

{d) Ce) (f) (g) 

{$00)) 

Prat& 

Total Prat Tnns Tnns 

AnD.nt De1ln:J Energy Oa1Erd 

--------- --------- ----------- ---------
(AB> kw) (IIW'I al Gen) (CJ> kw) 

977,031 4,3'11,884 970,174 
166,911 1,292,104 148,371 
85,762 310,503 68,800 

--------- --------- ---------
1,229,704 6,00J,491 1,187,345 

--------- --------- ---------

0.7945 0.7329 0.8171 
0.1357 0.2153 0.1250 
O.rs7 0.C617 O.C679 

--------- --------- ---------
1.0000 1.00JO 1.0000 

--------- --------- ---------

Ch) Ci) (j) 

OistribJtia, 

---------------------
R\ral S\bstati<n 

Tnns Dmrd Other 

--------- --------- ---------
Direct Direct Direct 

1.00JO 1.00JO 1.00JO 

--------- --------- ---------
1.0000 1.000J 1.000J 

--------- --------- ---------
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19-.ALG-92 

Sch 3.1A 
RAB-1 

Ck) Cl) 

Spec 

Acct Assi9"1Ed 

CUstamr CUstamr 

--------- ---------
Direct 

1.0000 

---------
1.0000 

---------



.. /.81 

1.82 Sch 3. 2A 
483 ls lad Intet ca I iected 

._484 
l.a5 

486 
Allocaticn of Fu,,:tia,al Pm1nts to Classes of Service 

487 Cb) 
-488 

/HJ 

490 

1a11491 Lire 

4'1Z No. Descripticn 

Cc) 

493 ----- -------------
494 .. 
495 

496 

Cd) Ce) Cf) 

Cmx>) 
Pra:I & 

Total Pra:I Tnns 

MD.l1t Dml:rd Erergy 

--------- --------- -----------

4'11 Al located Reven.e Req.,immt Exclu:lirg Margin 

.. 498 

4W 

500 
_so1 

502 
5CB 

504 
•sos 

506 
507 

-'508 
509 
510 

.. 511 
512 
513 
514 

... 515 

516 
517 

-51a 
519 
520 
521 

-522 

523 
524 

.-525 

52.6 

527 
_.528 

529 

530 
531 

... 532 

533 

534 
.. 535 

536 
537 

538 .. 
539 

1 

2 
3 

4 

5 
6 

7 

8 

9 
10 

11 

12 

Newfa.n:Uad Pa.er 168,356 
Jn::lstrial 35,765 
Rural 27,118 

---------
Total 231,240 

---------

Allocated Margin 

Newfcudlcnj Pa«!r 6,931 
ln::lstrial 1,400 
Rural 874 

---------
Total 9,2<6 

---------

Total Al located Reven.e Req.,immt 

Newfardlcrd Pa.er 175,287 
lrd..strial 37,166 
Rural 27/R2. 

---------
Total 240,445 

---------

82,062 56,360 
14,019 16,559 
7,203 3,979 

--------- ---------
103,284 76,fJTI 

--------- ---------

3,496 1,859 
5'11 546 
307 131 

--------- ---------
4,400 2,537 

--------- ---------

85,557 58,219 
14,616 17,105 
7,510 4,110 

--------- ---------
107,683 79,434 

--------- ---------

Cg) Ch) 

Tnns RI.rat 
Dera"d Tnns 

--------- ---------

27,113 
4,250 

1,971 0 

--------- ---------
34,014 0 

--------- ---------

1,474 
225 
105 0 

--------- ---------
1,8>4 0 

--------- ---------

'l!J,'lJ,7 
4,476 

2,075 0 

--------- ---------
35,818 0 

--------- ---------

Ci) Cj) 

DistrU:uticn 

---------------------
&.t:stat i a, 

DEmrd Other 

--------- ---------

2,Wl 9,9ffl 

--------- ---------
2,W'f 9,9ffl 

--------- ---------

118 213 

--------- ---------
118 213 

--------- ---------

3,025 10,200 

--------- ---------
3,025 10,200 

--------- ---------

Ck) 

Acct 

OStamr 

---------

1,071 

---------
1,071 

---------

0 

---------
0 

---------

1,on 

---------
1,071 

---------
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0.starer 

---------

2,142 
937 

0 

---------
3,079 

---------

102 
31 
0 

---------
133 

---------

2,244 
WR 

---------
3,213 

---------



-541 
542 Sch 3.3A 
543 

-544 
545 

546 
547 Cb) 

... 548 

549 
550 

..i551 Line 

552 No. Descriptia, 

Cc) 

553 - -- - - - - - - - -- - --- - -
554 -555 

556 

557 Basis of Al locate:! Pm:ults 

•5ss 
559 1 Newfa.n:flcn:f Poer 

560 2 lrd.strial 

_.561 3 Rural 

562 
563 
564 

-565 

566 
567 

-..568 
5f.i 
570 

_.571 
572 
573 

574 

--S75 
576 

577 

--578 
579 

580 
581 

-582 

583 

584 

-sas 
586 
587 

_,5P2, 
589 
590 

591 

--S92 

593 
594 

,_sr,; 

596 
597 

598 -

4 

5 

6 

7 

8 

9 

10 
11 

12 

Total 

Ratios 

Newfou-dhrd Pa.er 

lrd.strial 

Rural 

Total 

Arrcuits Allocated 

Newfa.rdlard Pa.er 

ln:istrial 

Rural 

Total 

lslcrd Jntercanecte:t 

Allocatiai of Sf:)ecifically Assi9"'1ld lmuits to Classes of Service 

Cd) (e) (f) (g) Ch) Ci) (j) 

($00}) 

-------------- 08M -------------- ----------- l>Epreciaticr,---------
Total ·----Tnrsnissim----- Adnin& Lines & Telec:ntr & 

Ana.nt Lines Tennirels Gereral Tennirels Feas Stu:ty General 
--------- --------- ----------- --------- --------- --------- ---------

(Plait) (Phnt) ( e + f) (Direct) (Direct) 

2,950 9,fHT 12,647 213 
4,172 5,327 9,4W 66 

0 0 0 0 

--------- --------- --------- --------- --------- --------- ---------
0 7,122 15,024 22,1~ 0 0 2SO 

--------- --------- --------- --------- --------- --------- ---------

0.4142 0.6454 0.5711 0.76Zl 

0.5858 0.351t6 0.4289 0.2373 
0.0000 O.lXXX> 0.(XXX) 0.lXXX) 

--------- --------- --------- --------- ---------
0 1.CXXX> 1.(XXX) 1.0000 1.(XX)() 

--------- --------- --------- --------- ---------

2,244 67 3(6 275 213 0 64 
9fR 95 167 'lJJ7 i:J, 6 20 

0 0 0 0 0 0 0 

--------- --------- --------- --------- --------- --------- ---------
3,213 162 472. 482 280 6 83 

--------- --------- --------- --------- --------- --------- ---------
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Ck) Cl) 

EJcpense Interest & 

Credits Gain/LOSS 

--------- ---------
(NBV) 

12,033 

3,725 
0 

--------- ---------
0 15,758 

--------- ---------

0.7636 

0.2364 

0.0000 

---------
1.0000 

---------

(4) 1,222 
(2) 378 

0 

--------- ---------
(6) 1,601 

--------- ---------

19-~-92 

Sch 3.3A 
RAB-1 

Cm) 

Slbtotal 

Exel 

Margin 

---------

0 

2,142 
'1ST 

0 

---------
3,079 

---------



- 361 
362 Sch 4.1 
363 

.... 364 
365 
366 
367 Cb) 

.. 368 

~ 

370 

Cc) 

_. 371 Line 

372 No. Rate Class 

373 ----- -------------
374 

•375 

376 

377 
11111 378 

379 

380 

_. 381 
382 
383 
384 

Gereratia, 

Newfmrdlcrd Power 

2 Jrd.strial 

3 Rural 

4 Slbtotal at Generatia, 

Jslcrd Interamec:ted 

calculatia, of Generatia, & Tnrsnissia, A8) Factors 

Cd) (e) Cf) (g) Ch) 

Sales+Losses Class CJ> Class NO> 

For /BJ AT AT ----Average Dalal:t---
nw,s Generator Generator lmu1t Wei91ted 

--------- --------- --------- --------- ---------
(CJ> kw) (NO> kw) 

4,397,8PJ+ 1,004,786 1,017,522 502,042 0.4083 
1,276,090 153,i64 168,722 145,672 0.1185 

310,503 71,254 90,Q'j1 35,446 0.0288 

5,984,477 1,'/29,704 1,276,295 683,159 0.5555 

Ci) (j) 

----Excess Darai:t----

lmu1t Wei~ted 

--------- ---------

515,~ 0.3863 
23,Q'j0 0.0173 
54,(i()lj 0.0409 

593,136 0.W.5 

Ck) 
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19-PLG-92 
Sch 4.1 
RAB-1 

Cl) 

--------Total--------

Wei91ted MD.nt 

--------- ---------

0.7945 977,031 
0.1357 166,911 
0.0697 85,762. 

1.00XI 1,'/29,704 

-385============================================ 
386 

387 

... 388 
389 

.... 
3<;'0 

391 

392 
393 

394 
•395 

396 
3W 

-398 
399 
400 

401 
•402 

403 

404 
... 405 

4QS 

407 

_.408 
4fR 

410 
411 

-412 

413 

414 

_.415 

416 
417 

418 --419 

420 

T rcrsniss ia, 

5 Newfmrdlcrd Poer 

6 Ird.strial 

7 Rural 

8 Slbtotal at Traismissiai 

Sales+Losses Class CJ> 

For AB> AT 

l1W\S Trans 

--------- ----------
(CJ> kw) 

4,284,100 970,174 
1,243,075 148,371 

302.,'«67 68,8Xl 

5,829,642 1,187,345 

Class NO> 

AT ----Average Danand--- -- --Excess Danand-··· --------Total--------

Trans Annnt Wei~ted lmult WeiS,,ted WeiS,,ted Ana.nt 

--------- --------- --------- --------- --------- --------- ---------
(ta kw) 

983,750 419,053 0.4119 494,flll 0.3825 0.7944 9f+3,206 

163,123 141,904 0.1195 21,219 0.0164 0.1359 161,384 

87,061 34,528 0.0291 52,533 0.0406 0.0697 82,756 

1,233,934 665,484 0.5605 568,450 0.4395 1.(XK)() 1,187,345 



.. 
2 Sch 4.2 
3 

- 4 

5 
6 

7 Cb> (C) ... 
8 

9 

10 

• 11 Line 
12 No. Descripticn 

13 ----- -------------
14 ... 
15 Prcxu:ticn 

16 H}d"a.il ic 

17 1 Bay D'Esp:ii r 
111111 18 2 ~r Salna, 

19 3 Hirds Lake 

20 4 cat Ann 

_. 21 5 Paradise Ri'ver 

22 6 Sn:loks Affll/V Bi~t 
23 
24 7 Slbtotal H)draJl ic 

-25 

26 
27 8 Holyrood 

.. 28 9 Gas Turbines 

29 10 Diesel 

30 

._.31 11 Purchase Pa.ier Isl Erd 
32 
33 
34 T rcnsmi ssi en 

•35 12 Lines 

36 13 Tenninal Statims 

37 

... 38 14 Sl.btotal Trarsnissicn 

39 

40 

41 15 Total Distrib.rticn -42 

43 

44 

-..45 

~ 

47 
_.48 

49 

50 

51 

•52 

53 

54 
..155 

56 
57 

...i 58 
59 

YJ 

.... 

NEWfQJl)l.AN) HYDRO 

Jsla-d Intercanec:ted 

F1n:ticnal izaticn a-d Classificaticn Ratios 

Cd) 

Total 

Amu1t 

100.0% 
100.0X 

100.0% 
100.0% 

100.0X 

100.0% 

100.0X 

100.0% 

100.0X 
100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

Ce) 

Prod 
Dmad 

51.68% 

55.45% 
48.27X 
60.95% 

HJ.86% 
56.~ 

56.a 

100.<m 
100.00X 
100.<m 

(f) (g) 

Prod & 

Tnns Tnns 

Energ-/ l>Ena'd 

48.32% 

44.SSX 

51.73X 

39.<m 
30.14% 

43.B 

43.7R1( 

o.<m 

o.oox 

o.cm 

100.0% 

0.0% 

0.0% 
100.0% 
100.0% 

Ch) 

Ru-al 
Tnns 

o.cm 

o.cm 

(i) Cj) 

DistribJticn 

~tia, 

DmErd Other 

100.0% 

Ck) 

Acct 

0Jstarer 
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Since filing your original evidence, you have had the opportunity to read the 

evidence of Mr. Baker. Is there anything in Mr. Baker's evidence that you 

would like to respond to? 

I would first like to respond to a comment on the equivalent peaker method Mr. 

Baker makes on page 3, Appendix 2. of his evidence. He states. "There is no 

certainty that the unit cost as defined by any of the methods here considered is 

really representative of the cost of pure capacity from a planning perspective at the 

time when any hydro or base load unit was committed." 

There are several conditions where there might be cause for such concern. They 

are: (1) When the gas turbine costs are based on costs not representative of the 

region; (2) When the units being classified have signi~cantly different vintages than 

the gas turbines being used to derive equivalent costs; and, (3) When the size of 

the equivalent peakers is not representative of the alternatives that might have 

been installed to meet pure demand. None of these conditions is a problem in the 

equivalent peaker analysis that I have done for the following reasons. 

The equivalent peaker cost I used in my calculations is based on the actual cost 

of Newfoundland turbines constructed by Hydro at Stephenville and Hardwoods. 

The response to NP-35, page 3 of 11, shows that these turbines were installed in 

1976 and 1977. The other generating units we are classifying with equivalent 

peaker costs were all constructed within a band of plus or minus 9 years from 

these dates. To remove the effects of inflation, all costs were brought to 1991 

dollars using Statistics Canada indices for gas turbines. 
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Finally, the size of the gas turbines at Stephenville and Hardwoods are both 54 

MW. They are being used to derive pure demand related costs for units in the 75 

MW to 166 MW range. Size can be a problem if the peakers used to derive Jhe 

pure demand cost are not reasonable equivalents to gas turbine sizes that might 

have been installed to meet pure demand. In this case, turbines like Stephenville 

and Hardwoods could have been installed in multiples of 1 to 3 and this type of 

addition would have been reasonable. If larger turbines were used, the cost per 

kW would have been even less. 

In summary, none of the conditions concerning the representative nature of the 

equivalent peakers used to make demand/energy split calculations is present in my 

use of the technique here. The match between the equivalent peaker costs used 

and alternatives available to Hydro at the time the baseload plants were being 

constructed seems to be a good one. 

Mr. Baker, In Appendix 2, page 4 of his evidence, states, "If it is appropriate 

to classify fixed cost to energy where the fixed cost was Incurred to avoid 

excessive fuel cost, then it is equally appropriate to classify fuel cost to 

demand where fuel cost Is Incurred to avoid excessive capacity charges. 

The differential fuel costs associated with gas turbine operation can thus be 

properly classified to demand." Do you agree with this statement? 

Yes. Reasoning similar to Mr. Baker's led me to recommend in my evidence that 

Hydro's fuel costs associated with gas turbine operations be classified as demand. 

Mr. Baker takes a slightly different approach on page 4 of his Appendix 2, when 

he recommends that the life cycle fuel costs of a gas turbine should be capitalized 
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and applied to the cost of the equivalent peaker, before it is used to perform the 

demand energy split on baseload plants. Both methods assign the increased fuel 

costs to customers based on their demands and would presumably collect the 

same amount over time. Mr. Baker's method requires knowledge of the gas 

turbine life cycle fuel costs. My method requires only knowledge of the costs as 

they occur. 

Mr. Baker also suggests (page 4, Appendix 2) that Including life cycle fuel 

costs of the gas turbine would make unit proxy costs dramatically higher. 

Do you agree? 

I agree that the proxy costs would be higher. but not necessarily dramatically so. 

The degree to which proxy eosts would be higher depends on the cost of fuel in 

the future, and how much the gas turbines are operated. Hydro's turbines have 

operated very little in the past ten years, as indicated in the response to NP-5. 

The combined average capacity factor of the Stephenville and Hardwoods gas 

turbines for the last ten years has been about 0. 79%. The fuel cost I added was 

based on the cost of operation in 1991. The combined capacity factor in 1991 was 

only about 0.25%. I have therefore calculated the sensitivity of the result by 

multiplying the fuel cost of gas turbines I used by a factor of three. This increased 

NP's costs by approximately $100,000 and reduced the cost to the Island 

Industrials. This increased cost is not reflected in Exhibit LBB-1 and Appendix 2. 

The unit demand and energy cost changed insignificantly. Based on this analysis 

and Mr. Baker's recommendation I would recommend that cost of turbine fuel 

added to the demand charge be based on the ten year average gas turbine 

capacity factor. 
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Are there other questions raised in Mr. Baker's evidence that you would like 

to respond to? 

Yes. In discussing my statement that, "Causality is the guiding principle of all cost 

of service work," on page 5 lines 25-27 and page 6, lines 11-13 of his evidence. 

Mr. Baker states that, "I tend to agree with Mr. Brockman's view, but consider it 

is a little too restrictive if it is interpreted to exclude user-pay considerations." 

I would therefore like to clarify my position on user-pay considerations. The 

phrase "user-pay" refers to.an idea of. fairness that if customers use a utility facility 

they ought to help pay for it. My reliance on causality does not exclude such 

ideas. The equivalent peaker method for classifying production plant in fact 

assigns a portion of the fixed cost of baseload plants to energy. When customers 

use energy they will help pay for these ·fixed costs. Those portions of the fixed 

costs of plant classified as demand are only paid for by customers imposing 

demand at peak times under my 5 CP demand allocation proposal, because that 

is primarily when customers are using peaking related facilities. 

If Coincident Peak (CP) methods are used to allocate fixed costs of plant, without 

first appropriately classifying some portion of the plants as energy, then a violation 

of the user-pay idea becomes a serious concern. This is the case for instance in 

Dr. Olsen's proposal. Dr. Olsen classifies only 3% of production and transmission 

fixed costs as energy. He then allocates the 97% of the costs he says are 

demand related on a 1 CP basis. This means that customers using large amounts 

of relatively cheap base load energy off-peak pay almost none of the fixed costs 
. 

of providing it. Dr. Olsen's recommend~tions violate user-pay considerations 
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primarily because they ignore the role of energy consumption in causing base load 

plants to be constructed. 

Mr. Baker's discussion of Hydro's treatment of certain facilities serving only 

Hydro Rural customers, at page 15, lines 5-20 of his evidence, recommends 

further analysis be done before this Issue can be decided. Do you agree that 

further analysis Is necessary? 

The central question which Mr. Baker raises on page 15, lines 1-4, is, "whether the 

change erodes inter-class equity or whether in fact the pre-existing situation was 

unfair to the PDD's and the change improves equity." Although the details of the 

study Mr. Baker proposed are unclear, I am satisfied that there is sufficient data 

from the responses to demands and the evidence in this proceeding to perform 

adequate analysis on this issue. Such determination within this proceeding would 

avoid the need for further study and allow the Board to reach closure on this issue. 

In preparing my evidence, I have examined the fairness of the common and 

specific assignments for every facility Hydro has assigned. After doing so, I agree 

with all of Hydro's assignments, except for the common designation of facilities 

serving only the Hydro Rural customer class in the Great Northern Peninsula, the 

Hydro Rural load from the 69 kV bus at Bay d'Espoir, the transmission facility from 

Boyd's Cove to Farewell Head, the line from Seal Cove Road to Bottom Waters, 

and the lines from Howley to Coney Arm. 

I made the determination of which facilities should be treated as common and 

which should be specifically assigned by following the Board's guidelines in the 
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1977 Hydro Rate Referral. These guidelines, which I find to be sound and fair, are 

found on pages 121-122 of the Board's order as follows: 

(i) 

(ii) 

plant and equipment which is of substantial benefit to more than one 

customer will be classified "joint use"; and 

plant and equipment which is of little or no benefit to two or more customers 

will be classified as specific use. 

As I explained in my original evidence (pages 15-16), I interpreted the word 

customer to mean customer class (ie: NP; Industrials; and, Hydro Rurals), since 

that is the way the Board was using it in 1977. 

. 
The best way to examine the facilities in question is to refer to the Island 

Interconnected System single Line Diagram - 1992 (Schedule VII of H.G. Budgell's 

evidence in the February, 1992 Hydro Rate Referral), the response to NP-13, 

pages 25-26, which indicates what customer classes are served from each of 

Hydro's interconnected substation busses, and the System Map provided in 

response to GCB-1 o. The necessary determinations of fairness can be addressed 

on a line by line, substation by substation basis, as summarized in Appendix 4. 

Mr. Baker also recommends that further study be done to decide the proper 

demand and energy clas~ification of transmission lines. (Baker p. 22, 

lines 5-8). Do you agree with this recommendation? 

No, because I do not believe it would lead to a better answer than the 

classification system I am recommending. When I first began analyzing the Hydro 
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system, I started down the same road Mr. Baker is suggesting. What I found was 

that there is really no method that can be used to classify Hydro's transmission 

lines that will remove the necessity to make large judgements about what is 

demand and what is energy related. The system is simply too integrated for that. 

For example, the lines to and from Bay d'Espoir clearly provide both inexpensive 

energy and some capacity to the system. Because the lines connect the western 

and eastern sides of the Island, they also provide a large share of reliability 

benefits which could be related to demand. It is my opinion that no study can truly 

separate the differences exactly, and further studies would not yield a better 

answer than what we already have available. 

46 



--- ---·--~-- .. -·----·----·--·-·- .... . -- -· ·•- --- ........ -·-------~---· ·-··-•· -----
.. 

APPENDIX4 

Common and Specific Assignments to Transmission Plants 



Common and Specific Assignments to Transmission Plant 

Appendix 4 
Page 1 of 7 

Note: It is useful to refer to Budgell's Schedule VII and NP-13 in following this analysis. 

The analysis begins on the right side of Budgell's map with Holyrood. 

Holyrood 

Holyrood is a vital generating station benefiting all customers on the interconnected grid. 

Its transmission and substation facilities should therefore be classified as common, except 

where extra expenditures were made to benefit only one customer class. The only 

customer class directly served from the Holyrood substation is NP, which requires 

approximately 38 MW per NP-13. Facilities used to provide feeds for NP from the 

Holyrood bus have been properly assigned to NP by Budgell. The rest of the facilities at 

Holyrood have been properly classified as common. 

Hardwoods 

The 54 MW gas turbine at Hardwoods and the transmission line loop from Holyrood to 

Hardwoods and then to Western Avalon provide significant reliability benefits to the 

interconnected system. The facilities associated with these have been appropriately 

classified as common. There is NP load served from the Hardwoods bus but only the 

disconnects indicated as 86B7 and 8889 on 8udgell's Schedule VII are necessary to 

provide the feeds. The disconnects also provide for significant NP generation support to 

the interconnected grid from the St. John's area, however and are fairly classified as 

common. 
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Oxen Pond 
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Oxen Pond facilities form a transmission loop with Hardwoods and Holyrood which 

benefits the entire interconnected grid. Only NP load is served off the Oxen Pond bus, 

but NP generation support from the St. John's area is also provided just as it is at 

Hardwoods. The facilities at Oxen Pond and transmission lines to Holyrood and 

Hardwoods are therefore fairly treated as common. 

Western Avalon 

The Western Avalon substation is an integral part of the transmission system from 

Holyrood to the rest of the Island and provides benefits to all customer classes. Facilities 

necessary to provide these benefits to the system have been appropriately assigned as 

common. Approximately 6.1 MW of NP load is served from the substation. Facilities 

necessary to provide for the NP loads have been properly assigned to NP. 

Long Harbour 

A small amount of Industrial load is fed through facilities from Western Avalon to Long 

Harbour. The 230 kV line and associated substation equipment at Western Avalon and 

Long Harbour provides about 3 MW of Albright and Wilson Americas load from Western 

Avalon and it has been appropriately assigned to A&WA. 

Come-By-Chance 

A 230 kV transmission link vital to connecting Holyrood and Hardwoods to the rest of the 

Island runs through Come-By-Chance substation to Sunnyside. This transmission link 
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benefits all customer classes and· is appropriately treated as common. The 

Come-By-Chance substation benefits only Newfoundland Processing and has been 

properly assigned to them. 

A summary of the above analysis of the facilities on the Avalon Peninsula (East of 

Sunnyside and the right side of Budgell's Map) shows that all facilities in this region have 

been properly assigned and no class has been unfairly treated by Hydro's proposed 

treatment. 

We now turn our attention to the facilities from Sunnyside to Bay d'Espoir and along the 

southern shore from Come-By-Chance to Fortune Bay. These facilities are shown in the 

center of Budgell's Map on his Schedule VII. We begin with the Sunnyside substation. 

Sunnyside 

The Sunnyside substation is also an integral part of the transmission system connecting 

the East and West sides of the Island. As such, the lines into the station from 

Come-By-Chance, Western Avalon and Bay d'Espoir clearly benefit the whole system and 

are properly treated as common. 

Similarly, substation facilities at Sunnyside, which increase system reliability by allowing 

switching in the event of line failures on the other circuits, benefit all customer classes. 

Several 138 kV circuits leave the station and connect to NP transmission facilities going 

to Clarenville and the towns along the Northern Shore all the way to Stony Brook. This 
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northern transmission route contributes to the reliability of the interconnected grid and 

gives further weight to treating non-dedicated facilities at Sunnyside as common. The 

lines along the northern route are owned by NP and thus not charged to any of Hydro's 

customers. 

Hydro also has 8 MW of generation at Paradise River connected to the line from 

Marystown to Sunnyside which is also properly treated as common. It is fair to treat the 

cost of the substation facilities needed to connect them as common since they benefit all 

customers. 

Where facilities tap off the Sunnyside station merely to serve NP loads and provide no 

reliability benefits to other Hydro customers, they have been fairly assigned to NP. 

Sunnyside - Paradise River and Salt Pond 

Hydro's portion of the lines from Sunnyside to Monkstown, Bay L'Argent,and Salt Pond 

have been treated as common, even though most of the load on the peninsula is NP 

load. This is appropriate because NP has significant amounts of generation on the Burin 

peninsula (about 40 MW). This generation can be used to back up generation on the 

interconnected system. Where additional facilities have been added to serve just NP 

load, they have been properly assigned to NP. 
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Bay d'Espoir and Upper Salmon (bottom center of Budgell's map) are the heart of Hydro's 

generation system on the Island. They benefit all customer classes on the interconnected 

grid. The only load served from either station is 19.4 MW of Hydro Rural load from the 

Bay d'Espoir 69 kV bus south to Conne River, English Harbour West and Barachoix. All 

transmission and substation facilities at Bay d'Espoir and Upper Salmon have been 

properly treated as common, except those necessary to supply the feed to Conne River 

and beyond, which should be assigned to Hydro Rurals. 

Stony Brook-Buchans-Massev Drive-Deer Lake-Howley-Springdale-South Brook-Stony 

Brook Loop 

The transmission loop from Stony Brook to Buchans, Massey Drive, Deer Lake, Howley, 

Springdale and back to Stony Brook is a major element in providing reliable power to all 

customer classes on the northern and western sides of the Island. Except for facilities 

which tap off this loop to serve only one class of customer, these facilities are fairly 

treated as common. There are specific facilities for serving NP at Massey Drive and 

Howley and Budgell properly assigned them to NP. Facilities serving only Hydro Rurals 

at South Brook have been assigned to them. The Grand Falls Converter connects to 

Stony Brook and provides access to back up generation. The Hinds Lake facilities and 

associated line to Howley are properly treated as common since they connect generation 

to the grid. 
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The lines from Boyd's Cove to Farewell Head and from Seal Cove Road to Bottom 

Waters and from Howley to Coney Arm serve only Hydro Rural customers and should be 

assigned only to them. Hydro has incorrectly classified these lines as common. 

Buchans-Massey Drive-Bottom Brook- Loop. Corner Brook and Cat Arm 

These facilities provide a southern loop for the integrated system, similar to the northern 

loop just described. They provide reliability benefits to all classes of customers. They 

are properly classified as common, except special facilities have been provided to serve 

one class. At Corner Brook major generation facilities connect to the system and are 

properly treated as common. Facilities necessary to serve Abitibi Price at Corner Brook 

have been properly assigned to Abitibi Price. 

The line and facilities connecting Cat Arm to Deer lake provides major generation support 

to the grid and is properly classified as common. 

Bottom Brook- Doyles/Grand Bay and to Grandy Brook/Hope Brook 

The line and associated substation facilities from Bottom Brook to Doyles and Grand Bay 

serves only NP load and has been properly assigned to NP only. NP has in the past 

argued that because of generation in the Port-aux-Basques area, that these facilities 

should be treated as common. The Board has rejected this idea in the past, presumably 

because the amount of generation at Port-aux-Basques is fairly small. NP is no longer 

contesting this issue. 
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The line and associated facilities to Grandy Brook and Hope Brook serve both Hydro 

Rural and Industrial customers. It has therefore been properly classified as common. 

Deer Lake - Wiltondale and all the way to Plum Point and Bear Cove 

These facilities have been incorrectly assigned by Hydro as common. As I explained in 

my original evidence, there is no other load on these lines except Hydro Rural load. They 

do not form a loop that contributes to the reliability benefit of other customer classes and 

generation at Hawkes Bay is small (5 MW). For the same reasons that the line serving 

NP load at Doyles and Grand Bay is specifically assigned to NP, these facilities should 

be assigned to Hydro Rural. 

In summary, evidence in the record is sufficient to decide the proper specific and common 

assignments of Hydro transmission and substation plant. Hydro has properly assigned 

the plant with the exceptions noted on page 44. No further studies are necessary, 

although other parties may wish to use the evidence present to draw their own 

conclusions. 
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See new page 21 

Line 24 

Line 1 
Line 2 

Line 3 
Line 4 

Line 4 
Line 13 

· Line 13 

Line 6 

Line 1 o 

Line 21 

Change "$766" to $772" 

Change "$340" to "$355" 
Change "$766" to "$772" 
Change "$44%" to "$46%" 
Change "$340/$766" to $355/$772" 
Ohange "44%" to 46%" 

Change "$340" to $355" 
Change "$189.3 million" to $189.4 million" 
Change "$48.4 million" to $48.3 million" 

Change "$3.4 million" to "$3.3 million" 

Change "$195 million" to "$195.3 million" 
Change "43.8 million" to "$43.4 million" 
Change "$8.1 million" to "$8.0 million" 

See new page 37 

See new LBB-1 

See new Appendix 2 



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 

32 

33 

34 

35 

GENERATING STATION UNIT COSTS 

Hydraulic 
Bay d'Espoir 
Upper Salmon 
Hinds Lake 
Cat Arm 
Paradise River 

Thermal 
Holyrood 

Gas Turbines 
Stephenville 
Hardwoods 
Overall Gas Turbines 

Diesels 
Overall Island 

Rating (MW) 

580 
84 
75 

127 
8 

475 

54 
54 

108 

33 

$/kW (1991$) 

1,106 
2,602 
1,741 
2,561 
2,786 

772 

371 
355 
355 

933 

Revised 

The above table shows the $355/kW cost of serving demand with gas turbines, 

such as those at Stephenville and Hardwoods, is clearly less than the cost of 

serving demand with steam or hydraulic units ($772/kW to $2. 786/kW). The extra 

investment has been made to achieve cheaper energy supplies, because hydraulic 

and thermal steam units are cheaper to run. 

I next took the cost of the gas turbines at Stephenville and Hardwoods as the 

equivalent cost of supplying only demand. This amount per kW was divided by the 

actual cost of building hydro plants, in $/kW in $1991, to arrive at their 

demand/energy splits. For example, Upper Salmon gives 355/2602 = 13.6%. The 

following table shows the results. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Q. 

A. 

Bay d'Espoir 
Upper Salmon 
Hind's Lake 
Cat Arm 
Paradise River 
Overall Hydraulic 

Rating (MW) 

580 
84 
75 

127 
--1!1 
874 

% Demand 

32.1% 
13.6% 
20.4% 
13.9% 
33.5% 
19.6% 

The Paradise River calculation used $933/kW diesels as the equivalent peaker due 
to its small size. 

The overall result is that only about 20% of the hydraulic plant should be classified 

as demand related under this method. This contrasts dramatically with Hydro's 

proposal to move these plants from the old 43% demand to 56% demand. Hydro's 

proposal is a move in the wrong direction. We should be classifying less, not more, 

of these plants as demand related. 

How should Hydro's thermal production plant be classified? 

Just as there are many methods to classify hydraulic production plant, there are 

many methods for classifying thermal production plant between demand and 

energy. In fact, similar methods can be used as follows: 

(1) Fixed and Variable 

(2) Use of the Facilities 

(3) Capacity Factor Methods 

( 4) Arbitrary Splits 

(5) Equivalent Peaker Approach 

21 



1 An example of using unit cost for rate design might be instructive. Assume that a 

2 cost of service study produces unit costs for demand and energy of $10/kW-month 

3 and 4¢/kWh. If the existing rates were $6/kW-month and 6¢/kWh, we could 

4 conclude that the demand cost was too low and the energy cost too high. 

5 

6 The per unit costs for demand and energy between Hydro's recommended cost of 

7 service method (Scenario 4) and the one recommended by NP (Scenario 1) are 

8 quite different as the table below indicates: 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

COMPARISON OF DEMAND/ENERGY SPLITS 

Scenario 1 
NP's Recommended Method 1 

Newfoundland Power 
Island Industrials 

Scenario 4 
Hydro's Recommended Method 2 

Newfoundland Power 
Island Industrials 

1 Appendix 2, page 2, lines 719-720 

Demand Unit Cost 
($/kW - month) 

5.24 
4.91 

10.95 
10.52 

2 RAB-1 (Rev), page 6 of 60, lines 1 - 2 

Energy Unit Cost 
(¢/kWh) 

2.920 
2.970 

1.530 
1.542 

28 The demand unit costs for Scenario 1 are one-half those of Scenario 4. The unit 

29 energy costs, on the other hand, are double in Scenario 1. Demand and energy 

30 rates derived from these two approaches would also be very different. The unit 

31 energy costs of Scenario 1 are roughly equivalent to the marginal energy costs from 

32 Holyrood (about 3¢/kWH). It is a common practice to make sure that the energy 
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Scenario 

Newfoundland Light & Power Co. Limited 
Summary of Cost of Service Scenarios 

Revenue Allocated to Classes 

LBB-1 
Page 1 of 1 
Revised 

Island Labrador Labrador Rural 

1 . Recommended bv NP 
- $355/kW Equivalent Peaker Generation Classification 
- Fuel 100% Energy except Gas Turbines 100% Demand 
- Transmission Lines 50/50 Demand/Energy; Substation and 

Terminal Equipment 100% Demand 
- Deficit Allocated 50/50 Revenue/Energy 
- Northern Peninsula Directly Assigned 
- 5CP Allocator Generation/Transmission Plant 

2. Previous (Approved '77 Method) 
- Generation 50/50 Demand/Energy Adjusted for Capacity 

Factor (including fuel) 
- All Transmission Plant 50/50 Demand/Energy 
- Deficit Allocated 100% Revenue (per RAB-2) 1 

- Northern Peninsula Directly Assigned 
- AED Allocator Generation/Transmission Plant 

3. High Sensitivity by NP 
- $710/kW Equivalent Peaker 
- Fuel 100% Energy except Gas Turbines 100% Demand 
- All Transmission Plant 100% Demand 
- Deficit Allocated 100% Revenue 
- Northern Peninsula Directly Assigned 
- 5CP Allocator Generation/Transmission Plant 

4. Recommended by Hydro 
- Generation Plant 100% Demand 
- All Fuel 100% Energy 
- All Transmission Plant 100% Demand 
- Deficit Allocated 100% Revenue 
- Northern Peninsula Common 
- AED Allocator Generation Plant 
- CP Allocator Transmission Plant 

NP 
s,ooo'sl 

189.4 

193.6 

195.3 

197.4 

Industrials Industrials Interconnected 
s,ooo'sl s,ooo'sl S<ooo'sl 

48.3 5.0 11.6 

45.0 4.6 11.1 

43.4 4.3 11.3 

41.8 4.2 10.9 

1 Deficit Allocation Method was not an issue in 1977 - 100% Revenue Allocator was used in RAB-2. 

Total 
s,ooo'sl 

254.3 

254.3 

254.3 

254.3 



601 

602 Sch 1.2 

603 

604 
1992 Forecast 

605 Ccrlplrisa, of Reven.ae & Allocated Reverue Req.rirmrot 

606 
607 (b) 

600 

fm 

610 

611 

612 

613 Lire 

(c) 

614 No. Descripticn 

615 ----- -------------

616 

1 Newfcu-dlcn::t Power 
2 Islcrd Ird.strial 

3 l.aJracbr Ird.stri al 

Rural 

4 Islcn::t Intercanected 

5 Isolated Systens 

Cd) 

($0))) 

Allocated 

Reverue Reqt 

------------

163,968 

41,363 

3,723 

35,112 

34,593 

617 

618 

619 

620 

621 

622 

623 

624 

625 
621, 

6 Lcb-a:br Jnterc:anected 9,679 

627 

628 

fil9 

630 
631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 
643 

644 

645 
w, 
647 

648 

649 

650 
651 

652 

653 

654 

655 

656 

657 

658 

659 
(BJ 

7 

8 

9 

10 

11 

---------
~total Rural 79,384 

---------
Total 288,438 

---------

Islcn::t Intercanected 

Newfcu-dlcn::t Power 163,968 

Ird.strial 41,363 

Rural 35,112 

---------
Total 240,443 

---------

(e) (f) (g) Ch) 

Reven.e Reven.e 
Before Deficit Deficit 

Deficit Al toe Alloc: 

Alloc: Deficit 50'/4 Rev 5~ Energy 

--------- ----------- --------- ---------

163,968 13,345 12,145 

41,363 3,367 3,541 

3,723 303 978 

23, 112 12,000 (6,000) (6,000) 

10,988 23,605 (11,803) (11,803) 

9,679 0 788 1,138 

--------- --------- --------- ---------
43,719 35,605 (17,015) (16,665) 

--------- --------- --------- ---------
252,833 35,605 (0) 0 

--------- --------- --------- ---------

163,968 0 13,345 12,145 

41,363 0 3,367 3,541 

23, 112 12,000 (6,000) (6,000) 

--------- --------- --------- ------··-
228,443 12,000 10,712 9,£:J!I, 

--------- --------- --------- ---------

(i) 

Reverue 

After 

Deficit 

Alloc: 

---------

189,458 

48,271 

5,004 

23,112 

10,988 

11,605 

---------
45, 70'5 

---------
288,438 

---------

189,458 

48,271 

23,112 

-------·-
260,841 

---------

9-SEP-92 
Sch 1.2 

NBJ355PE 

(j) 

Ratio 

---------

1.16 

1.17 

1.34 

0.66 

0.32 

1.20 

---------
0.58 

---------
1.00 

1.16 

1.17 

0.66 

---------
1.00 

---------

Appendix 2 (Rev) 
Page 1 of 12 

Base case 
$355/k.\J Peaker 

50'/4 Reven..e 
50'/4 Erergy 

Deficit Alloc:. 



, 661 
fGl. Sch 1.3.1 

663 
lL,4 

665 
(;ll, 

667 Cb) 

668 
f:11} 

670 

671 

672 
673 Line 

674 No. Oescriptia, 

Cc) 

675 ----- -------------
676 

677 

678 
679 

680 
681 

682 
683 

684 

685 

686 
687 

688 
(JY} 

fUJ 

1 

2 
3 

4 

Isl.rd Interccn,ected 

Newfw-dl.n:f Pa.Er 

Ird.strial 

Rural 

Total 

691 Sch 1.3.2 

Ul2 ----------
fJ13 

694 Osre-ds, Sales & Bills 
(fl:, 

696 
697 Isl.rd Intercanected 
(:l}8 5 Newfw-dhrd Power 
(H} 6 Ird.strial 

700 7 Rural 

701 

702 Labrac:br Intercanected 

703 8 Ird.strial 

704 9 Rural 

7t15 

706 
707 
700 
7CJ} Sch 1.3 

710 ----------

711 

712 
713 

714 

715 

716 

Isl.rd Intercanected 

Total Demn:f, Energy a-d CUstarer MD.nts 

Cd) Ce) (f) (g) 

(WJO) 

---------Before Deficit Alloc:atia,------------

Total Energy CUstarer 

163,968 53,501 108,224 2,243 
41,363 8,598 31,7% 968 
35,112 

---------
240,442 

---------

Sch 1.3.2 

Bill irg Oars Sales Bills 

(kw) (nw,) (Total No) 

11,005,000 4,284,100 12 
2,043,300 1,249,200 84 

273,199 

345,100 
401,373 

---------Before Deficit Alloc:atia,------------

Total Energy a.starer 

($/kw) ($/kw,) ($/Bill) 

717 Uiit Demn:f, Ernrgy & a.starer Am:1nts 

718 

719 

720 

8 Newfw-dlcn:f Power 

9 Ird.strial 

4.53 

4.21 

0.0253 
0.0255 

186,956 

11,529 

Ch) Ci) (j) 

9-SEP-92 

Sch 1 .3.1 

NBBSSPE 

Ck> 

Appendix 2 (Rev) 
Page 2 of 12 

--------After Deficit Allocatia,----------

Total DeTEl"d Energy a.starer 

189,458 61,818 125,048 2,592 
48,271 10,034 "Sl,1~ 1,130 

23,112 

260,840 

Sales Used Sales Deficit 

For Deficit Alloc. 

Alloc. Factor 

4,284, 100 0.6822 
1,249,200 0.1989 

345,100 0.0550 
401,373 o.~9 

6,279,773 1.0000 

Sch 1.3 

--------After Deficit Alloc:atia,----------

Total Denrd 

($/kw) 

5.24 
4.91 

Energy 

($/kw,) 

0.0292 

0.0297 

a.starer 

($/Bill) 

216,020 

13,454 



301 
302 Sch 2.1A 

303 
304 

NEWfCUDL.AN) KYORO 

Islan:I Intercanected 

305 Fu-cticnal Classificaticn of Reven..e Req.,irerent 

3ns 

307 Cb) 

308 
Cc) 

309 
310 

311 Line 

312 No. Oescripticn 

313 ----- -------------
314 
315 Expenses 

316 

317 (4:>eratirg & Mainten:n:e 

318 2 Fuels 

319 3 Pa.er Purchased 

320 4 Depreciaticn 

321 

322 
323 Expense Cre:fi ts 

324 

325 5 Sul:lry 

326 6 Bui ldirg Rental In:are 

327 7 Tax Ren.n::ls 

328 8 ~ilers' Disco..nts 

329 9 Pole Attachrents 

330 

331 10 Stbtotal Expenses 

332 

333 
334 11 Interest 

335 12 Disp:,sal Gain/Loss 

336 
337 13 Stbtot Rev Reqt Exel Margin 

338 
339 

340 14 Margin 

341 

342 15 Total Reven.e Req.,iranent 

343 

344 

345 

346 

347 

348 
349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

Cd) 

($00)) 

Total 

Am:ult 

---------

61,974 

38,433 

428 

20,399 

(61) 

(131) 

(56) 

(75) 

(426) 

---------
120,485 

---------

110,568 
186 

---------
231,239 

---------

9,205 

---------
240,444 

---------

Ce) (f) (g) 

Prcd & 

Prcd Tnns Tnns 

Dmm:f Energy Danrd 

--------- --------- ---------

16,951 27,451 4,859 
418 38,015 

428 

8,217 8,284 1,343 

(17) (27) (5) 

(28) (77) (11) 

(15) (25) (4) 

(21) (33) (6) 

--------- --------- ---------
25,505 74,016 6,176 

--------- --------- ---------

21,62.4 f::13,~ 9,912 
36 115 17 

--------- --------- ---------
47,165 142,230 16,104 

--------- --------- ---------

1,800 5,l:l:B 825 

--------- --------- ---------
48,9!6 147,900 16,929 

--------- --------- ---------

Ch) (i) (j) 

DistribJticn 

---------------------
Rlral St.tstaticn 

Tnns Dmm:f Other 

--------- --------- ---------

2,740 1,228 6,554 

0 

600 262 1,316 

(3) (1) (6) 

(6) (2) (5) 

(2) (1) (6) 

(3) (1) (8) 

(426) 

--------- --------- ---------
3,334 1,485 7,419 

--------- --------- ---------

5,360 1,412 2,564 

9 2 4 

--------- --------- ---------
8,702 2,899 9,987 

--------- --------- ---------

446 118 213 

--------- --------- ---------
9,148 3,016 10,200 

--------- --------- ---------

Ck) 

Acct 

O.Starer 

---------

1,074 

0 

Appendix 2 (Rev) 
Page 3 of 12 
9-SEP-92 

Sch 2.1A 
NE\B55PE 

(L) 

Spec 

Assigm 

O.Starer 

·--------

1,116 

C1) (1) 

0 (2) 

(1) (1) 

Cl) (1) 

--------- ---------
1,071 1,479 

--------- ---------

0 1,598 

0 3 

--------- ---------
1,on 3,000 

--------- ---------

0 133 

--------- ---------
1,071 3,213 

--------- ---------
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61 NE\IFO..N)l.AN) HYDRO 9-SEP-92 
62. Sch 2.2A Sch 2.2A 
63 lsla-d lnterc:anected NBBSSPE 
64 

65 fu,ctiaiat Classificatia, of Pl.nt in Service for the Allocatia, of atN Experses 

(;L, 

67 Cb) Cc) Cd) Ce) (f) Cg) Ch) Ci) (j) Ck) Cl) 
68 
{;I} C$00)) Distrit:utia, 
70 Prod & --------------------- Spec 
71 Line Total Prod Trans Trans Rlral Slbstatia, Acct Assig,ed 
72 No. Descriptia, Ano.nt Demn:f Energy DEfTBl:f Trcns Demn:I Other a.starer a.starer 
73 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
74 
75 Prod..ctia, 

76 H')draul ic 

77 1 Bay D'Espair 170,974 54,883 116,091 

78 2 ~r Salrra, 168,615 22,999 145,616 

79 3 Hird; Lake 79,0SB 16, 122 ol.,946 
BO 4 Cat Ann 263,255 36,W 226,768 

81 5 Para1ise River 21,306 7,135 14, 171 

82 6 Srooks Arm/V Big,t w 0 0 w 
83 --------- --------- --------- --------- ---------
84 7 Slbtotal H')tjraul ic 703,317 137,626 565,592 0 w 
85 --------- --------- --------- --------- ---------
86 

87 8 Holyrood 164,925 75,833 89,092 

88 9 Gas Turbines 16,977 16,977 0 
ff} 10 Diesel 3,226 0 0 3,226 

90 --------- --------- --------- --------- ---------
91 11 Slbtotal Prod.cti en 888,"45 230,436 654,684 0 3,325 

92 --------- --------- --------- --------- ---------
93 

94 Tnnsmissi en 

95 12 Lines 193,468 1,317 ffJ,632 ffJ,632 45,7lh 7,122 

96 13 Tenninal Statims 1(6,729 33,675 0 37,143 8,0SB 11,820 0 0 15,023 

97 --------- ----·---- --------- --------- --------- --------- --------- --------- ---------
98 14 Stbtotal Trcnsmissia, 'm,197 34,992 ffJ,632 106,775 53,834 11,820 0 0 22,145 

w --------- --------- --------- --------- --------- --------- --------- --------- ---------
100 

101 15 Total Distrit:uticn 49,617 206 3,976 45,435 0 

102 --------- --------- --------- --------- --------- --------- --------- --------- ---------
103 16 Stbtotal Prod Trans Dist 1,237,259 265,634 724,316 106,775 57,159 15,796 45,435 0 22,145 

104 --------- --------- --------- --------- --------- --------- --------- --------- ---------
105 

ms 17 Cieneral ol., llh 13,347 36,393 5,365 2,872. 794 2,283 0 1,113 

107 18 Teleccntrol - camm 36,476 8,268 22,563 3,326 1,951 368 

108 19 Teleccntrol - Specific 331 331 

100 20 Feasibility Sb.dies 2,232 1997 214 22 0 0 0 

110 --------- --------- --------- --------- --------- --------- --------- --------- ---------
111 21 Total Pl.nt 1,338,t.64 "ZH},246 783,272. 115,679 ol.,004 16,958 47,718 0 23,589 

112 --------- --------- --------- --------- --------- --------- --------- --------- ---------
113 

114 

115 

116 

117 

118 

119 

120 
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121 NSIFO.N)l.Atl) HYDRO 9-SEP-92 
122 Sch 2.3A Sch 2.3A 
123 Islard Interccmected NSBSSPE 
124 
125 F~timal Classificatim of Net Book Valte 
126 

127 Cb) (C) Cd) (e) (f) (g) Ch) Ci) (j) Ck) Cl) 
128 

129 ($00)) Distrib.Jtim 
130 Pnxf & --------------------- Spec 
131 Line Total Pnxf Tnns Trans R\.ral &.bstatim Acct Assig,ed 
132 No. Descriptim Ann.nt Dma-d Energy Dma-d Tnns Dsnn:f Other OJstarer a.starer 

133 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
134 

135 Pnxlctim 

136 H)1:lrwl ic 

137 1 Bay D'Esp:iir 145,~ ~,560 98,486 
138 2 ~ Salm::n 167,332 22,824 144,508 
139 3 Hirds Lake 77,552 15,813 61,739 

140 4 Cat Ann 262,415 36,371 'llh,044 

141 5 Paradise River 21,219 7,106 14,113 
142 6 Srooks AmVV Bight 13 0 0 13 
143 --------- --------- --------- --------- ---------
144 7 Slbtotal ltydrwl ic 673,577 128,674 544,890 0 13 
145 --------- --------- --------- --------- ---------
1lt6 

147 8 Holyrocd 90,475 41,600 48,875 
148 9 Gas Turbi res 7,546 7,546 0 

149 10 Diesel 471 0 0 471 
150 --------- --------- --------- --------- ---------
151 11 Slbtotal Proclctfo, m,Of:f} 177,820 593,765 0 484 

152 -----·--- --------- --------- --------- ---------
153 

154 Transmiss im 

155 12 Lires 173,565 1,302 62,658 62,658 42,942 4,005 

156 13 Tenninal Statims 90,510 27,161 0 32,671 7,814 11,152 11,712 

157 --------- --------- --------- --------- --------- --------- --------- --------- ---------
158 14 Slbtotal Tnnsmissim '211+,075 28,~ 62,658 95,"3'29 50,756 11,152 0 0 15,717 

159 --------- --------- --------- --------- --------- --------- --------- --------- ---------
160 

161 15 Total Distrib.Jtim 27,fJ37 50 2,512 25,275 0 

162 --------- --------- --------- --------- --------- --------- --------- --------- ---------
163 16 ~total Pnxf Trans Dist 1,063,981 206,333 656,423 95,329 51,240 13,664 25,275 0 15,717 

164 --------- --------- --------- --------- --------- --------- --------- --------- ---------
165 

166 17Gereral 42,751 8,291 26,375 3,830 2,0'59 549 1,016 0 632 
167 18 Telec:mtrol - CamD1 24,687 4,905 15,608 2,267 1,643 265 
168 19 Telec:mtrol - Specific 40 40 

169 20 Feasibility Sn.dies 2,492 2,240 227 24 0 0 0 

170 --------- --------- --------- --------- --------- --------- --------- --------- ---------
171 21 Total Plant 1,133,951 221,768 llJ8,406 101,653 54,966 14,478 26,291 0 16,389 

172 --------- --------- --------- --------- --------- --------- --------- --------- ---------
173 
174 

175 

176 

177 

178 

179 

1&> 
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181 NSJFa.N>l.AN) HYDRO 9-SEP-9'l 

182 Sch 2.4A Sch 2.4A 
183 Isla-d Intercanected NBBSSPE 
184 
185 fl.l"rticnal Classificatiai of o&M Expenses 

186 
187 Cb) Cc) Cd) Ce) (f) Cg) Ch) Ci) (j) Ck) Cl> 
188 

189 C$0'.Xl) Distril:utiai 
190 Prod & --------------------- Spec 

191 line Total Proo Trcns TMllS Rural ~tatiai Acct Assig-e:f 
19'l No. Oescriptiai Am:ult DEJIB"d Energy Dma-d Tr.ns Oererd Other Ct.starer Ct.starer 

193 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
194 

195 ProdJ::tiai 
196 

197 1 Hydra.It ic 7,528 1,473 6,0'54 0 1 
198 2 Holyrood 13,907 6,394 7,513 0 0 

1W 3 Gas Tu-bines 811 811 0 0 0 
200 4 Diesel 268 0 0 0 268 

201 --------- --------- --------- --------- ---------
202 5 Slbtotal ProdJ::tia, 22,514 8,679 13,566 0 2@ 

203 --------- --------- ---·----- --------- ---------
204 

205 Trcr,smi ss iai 

206 6 Lines 4,~ 30 1,580 1,580 1,038 162 

"l!J7 7 Tenninal Statia,s 3,324 1,059 0 1,168 254 372 0 472 

208 --------- --------- --------- --------- --------- --------- --------- --------- ---------
"lfJ9 8 Slbtotal Trmsmissiai 7,713 1,089 1,580 2,747 1,29'2 372 0 0 634 
210 --------- --------- --------- --------- --------- --------- --------- --------- ---------
211 

212 

213 9 Total Distril:utiai 4,230 18 339 3,873 

214 --------- --------- --------- --------- --------- --------- --------- --------- ---------
215 10 Slbtotal Prod Tr.ns Dist 34,457 9,785 15, 1~ 2,747 1,561 711 3,873 0 634 
216 --------- --------- --------- --------- --------- --------- --------- --------- ---------
217 

218 11 Ct.starer Acco..ntirg ti:i2. ti:i2. 

219 --------- --------- --------- --------- --------- --------- --------- --------- ---------
2"lfJ 

221 OVerheads 
222 Plant Related 

223 12 ProdJ::tiai 4W 129 368 

224 13 Trcrsni ssi ai 210 25 49 75 38 8 16 

225 14 Prod£tia, & Trcns 201 45 123 18 10 2 4 

226 15 Distril:utia, 168 1 13 154 0 

227 16 Other 3,254 703 1, 90'5 281 150 42 115 0 58 

228 17 Prq::,erty ll'\S\.l'cn:e 663 173 431 28 10 10 10 

m 18 Expense Related 21,863 6,091 9,429 1,710 972 442 2,411 412 395 

230 --------- --------- --------- --------- --------- --------- --------- --------- ---------
231 19 Slbtotal Overheads 26,858 7,166 12,304 2,112 1,179 518 2,681 412 ~ 

232 --------- --------- --------- --------- --------- --------- --------- --------- ---------
233 

234 "l!J Tot q:,er & Maint Expense 61,977 16,951 27,451 4,859 2,740 1,228 6,554 1,074 1,116 

235 
236 
Z57 
238 
239 

240 
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241 NSIFO.N)l.M) HYDRO 9-SEP-92 
242 Sch 2.SA Sch 2.SA 
243 Islcrd Intercanected NB855PE 
244 
245 Fu-ctimal Classificatia, of Depreciatia, 8<per6e 

246 

247 Cb) (C) Cd) Ce) (f) (g) Ch) (i) (j) Ck) Cl) 
248 

249 ($COO) Distrib.Jtia, 
250 Prod & --------------------- Spec 

251 Line Total Prod Trans Trans Rlral ~tatia, Acct Assig,ed 
252 No. Descriptia, Pffl:llnt DmBl:f Energy Dma-d Trans Dcmrd Other Cl.starer Cl.starer 

253 ----- ------------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
254 
255 Pnxl.ctia, 

256 Hydra.Jl ic 

257 Bay D'ESJ:9ir 701 225 476 
258 2 t.wer salnm 222 30 192 
259 3 Hirds Lake 241 49 192 
260 4 Cat Ann 189 26 163 
261 5 Paradise River 32 11 21 
262 6 Smoks AfTJI/V Bigit 0 0 0 
263 --------- --------- --------- ---·----- ---------
264 7 Slbtotal lfydra.il ic 1,386 341 1,~ 0 
'21,S --------- --------- --------- --------- ---------
2fi, 

267 8 Holyrocd 7,418 3,411 4,007 

268 9 Gas Turbi res ~ ~ 0 
21:,9 10 Diesel 56 0 0 0 56 
270 --------- --------- --------- --------- ---------
271 11 Slbtotal Prod.ctia, 9,f:l:i, 4,558 5,051 0 57 
272 --------- --------- --------- --------- ---------
273 

274 Trcnsmissia, 

275 12 Lires 1,180 3 445 445 ?JR 79 
276 13 Tenninal Statiais 1,185 425 0 429 48 83 200 
277 --------- --------- --------- --------- --------- --------- --------- --------- ---------
278 14 Slbtotal Trcnsmissia, 2,365 428 445 874 "67 83 0 0 m 
279 --------- --------- --------- --------- --------- --------- --------- --------- ---------
280 

281 15 Total Distrib.Jtia, 1,121 3 105 1,013 0 

282 --------- --------- --------- ------··- --------- --------- --------- --------· ---------
283 16 Slbtotal Prod Tr.rs Dist 13,152 4,9(5} 5,495 874 314 188 1,013 0 m 
2.84 --------- -------·- --------- --------- --------- --------- --------- --------- ---------
285 

286 17 General 3,934 1,492 1,644 261 94 56 3CB 0 83 

'lJfl 18 Telecaitrol - camm 2,579 1,039 1,145 182 195 17 

288 19 Telecaitrol - Sp:!cific 5 5 

219 20 Feasibility Stu:fies 728 e,{, 26 5 0 0 0 2 

2SO --------- --------- --------- --------- --------- --------- --------- --------- ---------
291 21 Total Oepreciatia, E,q::,en;e 20,398 8,217 8,284 1,343 608 262 1,316 0 3fl} 

292 --------- --------- --------- --------- --------- -·------- --------- --------- ---------
293 

294 

295 

296 

297 

298 

~ 

300 



• 421 
422 Sch 3.1A 

423 

424 

425 
421, 

427 Cb) 

428 
Q9 

430 

431 Lire 
432 No. Descriptia, 

(C) 

433 ----- -------------
434 

435 

436 MO.llt 

437 1 Newfo.rdl.rd Power 

438 2 Inistrial 

439 3 Rural 

440 

441 

442 

443 

444 
445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

/BJ 

461 

462 

463 

4U+ 

465 
l+f.i, 

467 

468 
4U; 

470 
471 

472 
473 

474 

475 

476 

477 

478 

479 
480 

4 

5 

6 

7 

8 

Total 

Ratios 

Newfo.rdl.rd Power 

lnistrial 

Rural 

Total 

Isla-d Int~ted 

Basis of Allocatia, to Classes of Service 

Cd) 

($COO) 

Total 

Am:ult 

Ce) 

Prod 

Denard 

---------
(SCP kw> 

954,563 
153,408 

67,735 

---------
1,175,706 

---------

0.8119 

0.1305 

0.0576 

------·--
1.0COO 

---------

(f) (g) 

Prod & 

Trcns Trcns 

Energy Dcmrd 

----------- ---------
(ITW'I a) Gm) (Sa> kw) 

4,390,m 921,f:BJ 

1,290,017 148,120 

319,697 65,400 

--------- ---------
6,CXX>,491 1,135,180 

--------- ---------

0.7317 0.8119 

0.2150 0.1305 

0.0533 0.0576 

--------- ---------
1.CXX>O 1.CXX>O 

--------- ---------

Ch) (i) (j) 

Distrib.Jtia, 

------------- -- -- ----
Ru-al Sltstatia, 

Trcns Denard Other 
--------- --------- ---------
Direct Direct Direct 

1.0COO 1.CXX>O 1.00)) 

--------- --------- ---------
1.0COO 1.CXX>O 1.CXX>O 

--------- --------- ---------
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9-SEP-92 

Sch 3.1A 

NE\655PE 

Ck) Cl) 

Spec 

Acct Assig-ied 

O..Stcroor 0..Starer 

--------- ---------
Direct 

1.0COO 

---------
1.0COO 

---------



481 , 

482 Sch 3.2A 
~ 

484 

NEWFo..NlLAN> HYDRO 

Isla-d Interccn,ected 

485 Allocaticn of fu,c:ticnal MD.nts to Classes of service 

486 

487 Cb) 
488 

4fR 

490 

491 Line 

492 No. Descripticn 

(C) 

493 ----- -------------

494 

49'5 

496 

Cd) (e) 

($00)) 

Total Proo 
J!nclnt D81m::f 

--------- ---------

497 Allocated Reven..e Req.Jil11Blt Exclu:firg Margin 

498 

4W 

500 
501 

502 

503 
504 

50'5 

506 

507 

508 
509 
510 

511 

512 

513 

514 

515 

516 

517 
518 

519 

520 

521 

522 

523 

524 

525 

526 
527 
528 

529 

530 

531 

532 
533 

534 

535 

536 
537 
538 
539 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Newfa.n::flcrd Power 157,586 38,294 
Irdstrial 39,770 6,154 

Rural 33,881 2,717 

--------- ---------
Total 231,238 47,165 

---·----- ---------

Al located Margin 

Newfa.n::flard Power 6,382 1,462 

Irdstrial 1,593 235 

Rural 1,230 104 

--------- ---------
Total 9,20'5 1,800 

--------- ---------

Total Allocated Reven..e Req.Jinrent 

Newfcudlard Power 163,968 39,756 

Irdstrial 41,363 6,389 

Rural 35,112 2,821 

--------- ---------
Total 240,443 48,'i\56 

--------- ---------

(f) (g) Ch) 

Proo & 

Trais Trcns Ru-al 

Energy Demn:.I Trais 

----------- --------- ---------

104,075 13,075 
30,577 2,101 

7,578 92B 8,702 

----·---- ---·----- ---------
142,230 16,104 8,702 

--------- --------- ---------

4,149 670 

1,219 108 

302 48 446 

--------- --------- ---------
5,llll 825 446 

--------- --------- ---------

108,224 13,745 

31,796 2,"NJ 
7,800 'll5 9,148 

--------- --------- ---------
147,sm 16,929 9,148 

--------- --------- ---------

Ci) (j) 

Distrib.rticn 

---------------------
Slbstaticn 

DSIB'd Other 

--------- ---------

2,899 9,987 

--------- ---------
2,899 9,987 

--------- ---------

118 213 

--------- ---------
118 213 

--------- ---------

3,016 10,200 

--------- ---------
3,016 10,200 

--------- ---------
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9-SEP-'12 

Sch 3.2A 

NSB55PE 

(le) Cl) 

spec 
Acct Assig,ed 

O..Starer O..Starer 

--------- ---------

2,142 

937 

1,071 0 

--------- ---------
1,071 3,079 

--------- ---------

102 

31 

0 0 

--------- ---------
0 133 

--------- ---------

2,244 
r,m 

1,071 

--------- ---------
1,071 3,213 

--------- ---------



, 541 • 

542 Sch 3.3A 

543 

544 
545 

546 
547 (b) 

~ 

549 

550 

551 Line 

552 No. Descriptia, 

(c) 

553 ----- -------------
554 
555 

556 

557 Basis of Allocated Pm:l.nts 

558 
559 

560 

561 

562 

56'3 
564 

565 

566 
567 

568 

SW 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 
Sat. 

585 
5e6 
587 

588 

589 
590 

591 

592 

593 

594 

595 

596 

597 

598 

1 Newfo.rdlcn:I Power 

2 Irdstrial 

3 Rural 

4 Total 

Ratios 

5 Newfo.rdlcn:1 Power 

6 Irdstrial 

7 Rural 

8 Total 

Am:ults Al located 

9 Newfo.rdlcn:1 Power 

10 Irdstrial 

11 Rural 

12 Total 

Islcn:I Intercanected 
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9-SEP-92 

Sch 3.3A 

NBBSSPE 

Allocatia, of Specifically Assi9')ed Am::ults to Classes of Service 

(d) (e) (f) (g) 

($00)) 

-------------- ~ --------------
Total -----Trcnsmissia,----- Adnin & 

.Annnt Lines Tenninals General 

--------- --------- ----------- ---------
(Plant) (Plant) C e + f) 

2,950 9,(111 12,647 

4,172 5,327 9,4W 

0 0 0 

--------- --------- ---------
0 7,122 15,024 22,1~ 

--------- --------- ---------

0.4142 0.6454 0.5711 

0.5858 0.3546 0.4289 

0.0000 0.0000 0.0000 

--------- --------- --------- ---------
0 1.0000 1.0000 1.0000 

--------- --------- --------- ---------

2,244 67 3(6 275 
9(fi 95 167 207 

0 0 0 0 

--------- --------- --------- -·-------
3,213 162 472 482 

--------- --------- --------- ---------

<h> (i) (j) 

----------- Depreciatia,---------
Lines & Telecntr & 

Tenninals Feas Stl.O( 

--------- ---------
(Direct) (Direct) 

General 

---------

213 
ll, 

0 

<k> 

E,q:ense 

Credits 

---------

<l> 

Interest & 
Gain/Loss 

---------
(NBV) 

12,033 

3,725 
0 

(m) 

St.btotal 

Exel 

Margin 

0 0 28l O 15,758 0 

0.760 0.76'36 

0.2373 0.2364 

0.0000 0.0000 

--------- ---------
1.0000 1.0000 

--------- ---------

213 0 64 (4) 1,222 2,142 

ll, 6 20 (2) 378 '1Sl 

0 0 0 0 0 

--------- --------- --------- --------- --------- ---------
28) 6 83 (6) 1,601 3,079 

--------- --------- -----·--- --------- ---------



• 361 '" 

362 Sch 4.1 

363 

364 

365 
366 

367 Cb) 

368 

31:R 

370 

371 Line 

372 No. Rate Class 

Cc) 

373 ----- -------------
374 

375 Generation 

376 1 Newfa.rdlard Paer 

377 2 Ird.strial 
378 3 Rural 

379 

380 4 Slbtotal at Generation 

381 

382 
383 
384 

Islard Intercarectecf 

calculation of Gereration & Trcnsmission AED Factors 

Cd) Ce) Cf) Cg) Ch) 

sales+Losses Class 5a> Class Na> 
For AED AT AT ----Average Dena-d---

l1WlS Generator Generator Am::ult Weigitecf 

--------- ·-------- ---·----- --------- ---------
(Sa> kw)* (Na> kw) 

4,3'XJ,m 954,563 1,01S,791 S01,230 0.4076 

1,274,029 153,400 168,436 14S,437 0.1183 
319,697 67,735 92,058 36,495 0.0297 

s.~,503 1,175,706 1,276,295 683,162 0.5556 

Ci) (j) 

----Excess Dena-d----
Am::ult Weigitecf 

--·------ ---------

514,561 0.3856 

22,m 0.0172 
55,573 0.0416 

593,133 0.4444 
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9-SEP-92 

Sch 4.1 

NSBSSPE 

Ck> Cl) 

--------Total--------

Wei~ted Ann.nt 

--------- ---------

0.7932 '115,372 
0.1355 166,629 
0.0713 87,703 

U:XXlO 1,229,70'+ 

385============================================== 
386 
387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

3W 

400 

401 

402 

403 

404 

40'5 

40S 

407 

400 
4@ 

410 

411 

412 

413 

Trcnsmission 

5 Newfa.rdlard Paer 

6 lrd.strial 
7 Rural 

8 Slbtotal at Trcnsmission 

Coircident Peaks 

Trcnsmi ss ion a>* 

5 Newfa.rdlard Pa.,er 

6 lrd.strial 

7 Rural 

Sales+Losses Class Sa> 

For AB> AT 

l1WlS Trans 

--------- ----------
(Sa> kw) 

4,284,100 921,«:IJ 
1,243,075 148,120 

302,467 65,400 

5,829,642 1, 135, 180 

JAN/92 FEB/92 

970.2 9'21.7 

148.4 148.0 

68.8 68.4 

1,187.4 1,138.1 

Class Na> 

AT ----Average DEmr"d---
Trans Am::ult Wei~ted 

--------- --------- ---------
(Na> kw) 

983,750 4f1J,053 0.4119 

163,123 141,'XJ4 0.1195 

87,061 34,528 0.0291 

1,233,934 665,484 0.5605 

~ tol/92 0EC/92 

873.1 873.1 970.2 

148.1 147.7 148.4 

61.2 60.1 68.5 

1,082.4 1,000.9 1,187.1 

414 * Class 5a> at Trcnsmission ard Generator as per resp:nse to NP-38 (Page 3 & 4 of 25) 

415 

416 

417 

418 

419 

420 

----Excess Dena-d---- --------Total--------

Pnnnt Wei!:itted Weigited MIU\t 

--------- --------- --------- ---------

494,(Jfl 0.3825 0.7944 943,206 
21,219 0.0164 0.1359 161,384 

52,533 0.0406 O.Ol:111 82,756 

568,450 0.4395 1.0CXlO 1,187,345 

(Sa> nw) 

9'21.7 
148.1 

65.4 

1,135.2 



1 Sdl 4.2 

2 Base Case 

3 $355/kW Pealcer Jslcrd lntercanected 

4 

5 50"/4R~ fl.n:ticnal izatia, cn::f Classificatim Ratios 

6 50"/4Erergy 

7 Deficit Allee. 
8 Cb) Cc) 

9 

10 

11 Lire 

12 No. Oescriptia, 
13 •.•• • ••••••••••••• 

Cd) 

Total 

Am:ult 

14 Cost of Pealcer used for 0/E Splits 

15 Cost of Peaker (Paradise River) 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
35 

Proictia, 

H)rjraul ic 

1 Bay D'Esp:ii r 

2 4=fJer salnm 

3 Hims Lake 

4 cat Ann 

5 Paradise River 

6 Sroolcs Arrr/V Big-it 

7 Slbtotal tfydraul ic 

8 Holyrood 

9 Gas Turbines 

10 Diesel 

11 Purchase Pao1er Islcrd 

36 Trcnsmissim 

37 12 Lires 

38 13 Tenninal Staticns 

39 

40 14 Slbtotal Tra,smissia, 

41 

42 

43 15 Total Distrib.11:ia, 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
ti) 

100.0'/4 

100.0% 

100.0% 

100.0% 

100.0% 

100.0'/4 

100.0'/4 

100.0'/4 

100.0% 

100.0% 

100.0'/4 

100.0% 

100.0% 

Ce) Cf) 

Pnxi & 

Pnxi Trais 

Oemrd Erergy 

--------- ---------
$355 /kW 
933 /kW 

32.10% 

13.64% 

20.39'/4 

13.86% 

33.49'/4 

0.00% 

19.57% 

45.S'R'( 

100.00% 

0.00% 

67. 'X1'I. 

86.36% 

79.61% 

86.14% 

66.51% 

0.00'/4 

00.42% 

54.02% 

0.00% 

0.00'/4 

100.0% 

50.0% 

0.0% 

(g) 

Tr.ns 

Oma-d 

---------

50.0% 

100.0% 

Ch> Ci) (j) 

DistribJtia, 

---------------------
Rl.ral Sttstatia, 

Trais Dann::f Other 

--------- --------- ---------

100.00% 

0.01% 

100.00% 

100.0% 
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Ck> Cl) 

Spec 

Acct Assig-ied 

Cl.stamr Cl.starer 

--------- ---------

9-SEP-92 

Sch 4.2 

NBB55PE 

Cm) 

Pla,t Cost 

In 1991 $ 

---------
$/kW 

1,106 

2,602 

1,741 

2,561 

2,786 

m 




