
CENTRAL MAINE POWER COMPANY
RESPONSE TO INDUSTRIAL ENERGY CONSUMER GROUP'S DATA

REQUEST NO. 1
DOCKET No. 2008-255

October 7, 2008

IECG-01-23

Q. On page 50, line 8, Vol. I of the Petition, you estimate the 2012 line losses with
and without MPRP. What are current losses on CMP's system? What have line
losses averaged in each year from 1990-2008?

A. Line losses vary hour to hour. CMP currently does not calculate its actual system
losses and has no historical record of its actual system losses. CMP periodically
determines its system losses by voltage. The last study was done in 1998.
Attached is the 1996 Analysis of System Losses dated August 21, 1998 and
completed by Management Applications Consulting.

Response Prepared and Submitted By:
David Conroy
Manager of System Planning

Attachments:
(1) 1996 Analysis of System Losses -Revised dated August 21, 1998



CENTRAL MAINE POWER COMPANY

1996 Analysis of System Losses-Revised

August 21,1998

Prepared by:

Management Applications Consulting, Inc.
2921 Windmill Road, Suite 4
Sinking Spring, PA 19608

Phone: (610) 670-9199 / Fax; (610) 670-9190



August 21,1998

"" Mr. Brian Cornwall
*• Central Maine Power Company
^ Edison Drive

Augusta, ME 04336

RE: 1996 LOSS ANALYSES-REVISED

*" Dear Mr. Cornwall:

^ Transmitted herewith are the revised results of Central Maine Power Company (CMP) 1996
Analysis of System Losses. These results consist of an Annual analysis which develops cumulative

-" expansion factors (loss factors) for both demand (peak) and energy (average) losses by discrete
^ voltage levels. A separate loss analysis was also performed for the whiter (Dec., Jan., Feb., Mar.)

period and for the non-winter (remaining months) of the 1996 calendar year. These loss results
"\ reflect a correction to the reporting of the Company Use in the calculations. Table 1 of the Executive
i*. Summary, page 2, summarizes the revised factors provided on Exhibit 7 of each Appendix.

On behalf of MAC, we appreciate the opportunity to assist you in revising the loss analysis
"" contained herein. Should you require any additional information, please let us know.
->H<

Sincerely,

%ul M. Normand
Principal

Enclosure*

PMN/sls
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CENTRAL MAINE POWER COMPANY

1996 ANALYSIS OF SYSTEM LOSSES - REVISED

1.0 EXECUTIVE SUMMARY

This report presents Central Maine Power Company (CMP) Revised 1996 Analysis of System
Losses as performed by Management Applications Consulting, Inc. (MAC). The study developed
separate demand (kW) and energy (kWh) loss factors (loss factors) for each voltage level of service
in the power system. The loss factor results, as presented herein, can be used by CMP to adjust
metered sales data for losses in performing cost-of-service studies, determining voltage discounts,
and other analyses which may require a loss adjustment. These loss results reflect a correction to the
reporting of the Company Use in the calculations. Table 1 of the Executive Summary, page 2,
summarizes the revised factors provided on Exhibit 7 of each Appendix.

The procedures used in the overall study emphasized the use of "in house" resources where possible.
To this end, extensive use was made of the Company's peak hour load flow study, transformer
loading reports, distribution plant investments based on accounting records and published reports.
In addition, the availability of detailed load research data provided an accurate means of estimating
losses by using a "top-down" and "bottom-up" procedure. In the "top-down" approach, losses from
the high voltage system, through and including distribution substations, were calculated and
compared with load flow results, transformer loss estimates, and metered information.

At this point in the analysis, system loads and losses through the distribution substation system are
known with reasonable accuracy. However, it is the remaining loads and losses on the primary
system, secondary circuits, and services which are generally difficult to estimate. Fortunately, CMP
has developed a load research program which provided the foundation for performing a "bottom-up"
approaclj for estimating these distribution losses. Basically, this "bottom-up" approach develops line
loadings by first determining loads and losses at each level beginning at a customer's service drop
and men going through secondary lines, line transformers, and finally primary lines. These primary
system loads and associated losses are then compared with the previously calculated Distribution
Substation loadings for reasonableness of results prior to finalizing the loss factors. An overview
of the loss study is shown on Figure 1 on the next page.

Exhibits 1 through 7 present the results of the 1996 Loss Analysis for the CMP System. Exhibit 1
summarizes overall system results. Exhibit 7 presents the final loss factors by voltage level based
on the 1996 test year data.

Table 1 on Page 2 provides the results from Exhibit 7 for the calendar year and each season.
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Central Maine Power Company
1996 Analysis of System Losses

TABLE 1-Revised

Voltage Level
of

Service
1996

Annual

DemanH (VW)

Winter Non-winter

Transmission 1.02494
Subtransmission 1.04456
Primary 1.06904
Secondary 1.09888

1.02494
1.04456
1.06904
1.09888

1.02456
1.04292
1.06815
1.10368

Energy (kWh^

Transmission Subs 1.00953
Transmission 1.01243
Subtransmission 1.02412
Primary 1.05055
Secondary 1.09145

1.01121
1.00973
1.02139
1.04789
1.08629

1.00807
1.01404
1.02587
1.05128
1.09450

1 Winter month includes December, January, February and March.

2 Non-winter month includes all remaining months.



Centra] Maine Power Company
*• 1996 Analysis of System Losses

2.0 INTRODUCTION

This report of the 1996 CMP Analysis of System Losses provides a summary of results, conceptual
background or methodology, description of the analyses, and input information related to the study.

2.1 Conduct of Study

Typically, between five to ten percent of the total kWh requirements of an electric utility is
lost or unaccounted for in the delivery of power to its customers. However, investments
must be made in facilities which support the total load including losses or unaccounted for
"load". Revenue requirements associated with load losses are an important concern to
utilities and regulators in that customers must equitably share in these cost responsibilities.
Loss factors are the mechanism by which customers' metered demand and energy data are
mathematically adjusted to the generation level (point of reference) when performing cost
and revenue calculations.

Fortunately, an acceptable accounting of losses can be made on an ongoing basis by using
available engineering, system, and customer data along with empirical relationships. This
loss analysis of demand and energy uses such an approach. A microcomputer LOSS
MODEL' is utilized as the vehicle to organize the available data, develop the relationships,
calculate the losses, and provide an efficient and timely avenue for future updates and
sensitivity analyses.

CMP personnel performed most of the data gathering and load research. MAC personnel
reviewed the input provided by CMP and checked it for reasonableness, loaded the input
data, constructed data bases and transfer files, perform calculations, and checked the
reasonableness of the results. A review of the preliminary results provided for additions to
the data base and modifications to certain initial assumptions based on available data. Once
completed, the loss model was turned over to the Company's staff for further use. Efforts
in
determining the data required to perform the loss analysis centered on information which
was available from existing studies or reports within the Company.

'Copyright by Management Applications Consulting, Inc.
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Central Maine Power Company
1996 Analysis of System Losses

From an overall perspective, our efforts concentrated on three major areas:

1. System information (monthly and annual)
2. High voltage system (load flows)
3. Distribution system (primary and secondary)

2.2 Description of Model

The Loss Model is a customized applications model, constructed using Excel.
Documentation consists primarily of the model equations at each cell location. References
can also be made to the applicable paragraphs in the Excel manual to support the technical
aspects of the model construction. A significant advantage of such a model is that the actual
formulas and their corresponding computed values at each cell of the model are immediately
available to the analyst.

A brief description of the three (3) major categories of effort for the loss model is as
follows:

Main sheet which contains calculations for all primary and secondary losses,
summaries of all conductor and transformer calculations from other sheets discussed
below, output reports and supporting results.

Transformer sheet which contains data input and loss calculations for each
distribution substation and high voltage transformer. Separate iron and copper losses
are calculated for each transformer by identified type.

Conductor sheet containing data for each line segment as to circuit loadings,
assumptions, and kW and kWh loss calculations. Separation loss calculations are
made for each line segment.

A separate sheet has been provided listing all the macros utilized in the study to

assist you in using the model.

I1UK
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Central Maine Power Company
1996 Analysis of System Losses

3.0 METHODOLOGY

3,1 Background

The obj ective of a Loss Study is to provide a reasonable set of energy (average) and demand
(peak) loss factors which account for system losses to the transmission and delivery of power
to each voltage level over a designated period of time. The focus of this study is to identify
the difference between total generation and sales and also provide a mechanism which can
equitably allocate these differences to all delivery levels. Several key elements are
important in establishing the methodology for calculating and reporting the Company's
losses. These elements are:

• Selection of voltage level of services,

Recognition of lines, transformation, and other equipment/components
within voltage levels,

Identification of customers at various voltage levels,

Analysis of generation or net power supply input at each level for the test
period, and

• Analysis of kWh sales by voltage levels within the test period.

The three major areas of concentration with respect to data gathering and calculations in the
Ipss analysis were as follows:

1, System information (monthly and annual)

MWH generation and MWH sales.

Coincident peak and net power supply input from all sources and voltage
levels.

Customer data from available load research information, adjusted MWH
sales, and peak and annual customers in the customer groupings identified in
the model.

System default values, such as power factor and loading factors by voltage
level.

m
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Central Maine Power Company
1996 Analysis of System Losses

2. High voltage system

Conductor information was developed in a database which models the
transmission system by voltage level. Each individual line segment was
identified, and the transmission line system was represented in the data base.

Transformer information was similarly developed in a database to model
transformation at each voltage level. Substation power, step-up, and auto
transformers were individually identified along with any operating data
related to loads and losses. Transformer loss characteristics were developed
based on manufacturers' test results.

• Capacitors, regulators, and reactors were identified and loss estimates
calculated separately.

Load flow analysis of peak condition was the main source of equipment
loadings in the loss calculations. A separate review was also made with the
Company's load flow analysis to check the reasonableness of the results.

3. Distribution System

Primary lines - Line loading and loss characteristics were obtained from
Distribution Engineering. The loss information developed kW loss per MW
of load by Primary Voltage level.

• Line transformers - Losses in line transformers were based on each customer
service group's size, as well as the number of customers per transformer.
Accounting and load research data provided the foundation with which to
model the loadings.

• Secondary network - Typical secondary networks were estimated for
conductor sizes, lengths, loadings, and customer penetration.

• Services - Typical services were estimated for each service class of
customers identified in the study with respect to type, length, and loading.

The loss analysis was thus performed by constructing the model in segments and
subsequently calculating the composite until the constraints of peak demand and energy were
met:

m
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Central Maine Power Company
1996 Analysis of System Losses

Information as to the physical characteristics and loading of each transformer
and conductor segment was obtained and modeled.

Conductors, transformers, and distribution were grouped by voltage level,
and unadjusted losses were calculated.

The loss factors calculated at each voltage level were determined by
"compounding" the per-unit losses. Equivalent sales at the supply point were
obtained by dividing sales at a specific level by the compounded loss factor
to determine losses by voltage level.

The resulting demand and energy loss factors were then used to adjust sales
to the generation level in order to estimate the difference.

• Reconciliation of actual kW and kWh sales by voltage level using the
reported system kW and kWh was accomplished by adjusting the loss factors
until the difference was eliminated.

3.2 Analysis and Calculations

This section provides a discussion of the input data, assumptions, and calculations performed
in the loss analysis. Specific appendices have been included in order to provide
documentation of the input data utilized in the model.

3.2.1 Bulk, Transmission and Subtransmission Lines

The transmission and Subtransmission line losses were calculated based on a
modeling of unique line segments identified by the Company's load flow con-
figuration. Specific information as to length of line, type of conductor, voltage level,
peak load, maximum load, etc., were provided based on CMP records and utilized
as data input into the loss model.

Actual MW and MVA line loadings were based on CMP's peak load flow results.
Calculations of line losses were performed for each line segment separately and
combined by voltage levels for reporting purposes as shown in the Discussion of
Results (Section 4.0) of this report. The loss calculations consisted of determining
a circuit current value based on MVA line loadings and evaluating the I2R results for
each line segment. The model utilized conductor resistance values based on standard
industry ratings adjusted for temperature conditions.

m
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Central Maine Power Company
1996 Analysis of System Losses

After system coincident peak hour losses were determined for each line segment, a
separate calculation was then made to develop annual average energy losses based
on a loss factor approach. Load factors were determined for each voltage level based
on system and customer load information. An estimate of the Hoebel coefficient was
then used to calculate energy losses for the period analyzed. The results are
presented in Section 4.0 of this report.

3.2.2 Transformers

The transformer loss analysis required several steps in order to properly consider the
characteristics associated with various transformer types; such as, step-up, auto
transformers, distribution substations, and line transformers. In addition, further
efforts were required to identify both iron and copper losses within each of these
transformer types in order to obtain reasonable peak (kW) and average energy (kWh)
losses. While iron losses are essentially constant for each hour, recognition had to
be made for hours of operation (where available) and the varying degree of copper
losses due to hourly equipment loadings.

Test data was needed which represented no load and full load losses for different
types and sizes of transformers. This test data was incorporated into the Loss Model
to develop relationships representing copper and iron losses for the transformer loss
calculation. These results were then totaled by various groups as identified and
discussed in Section 4.0.

3.2.3 Distribution System

The results of the distribution substation loadings and customer load data was
combined to estimate distribution system losses. The load data at the substation and
customer level, coupled with primary and secondary network information, was
sufficient to model the distribution system in adequate detail to calculate losses.
Prior results obtained from substation transformers provided a reasonable basis to
estimate primary line loadings. This estimate was also based on customer loads and
losses less those customers served by distribution substations but requiring no
primary line investments.

Primary

Primary line loadings take into consideration the available distribution load along
with the actual customer loads including losses. Based on CMP's Distribution
Engineering analyses, estimates were made of primary line losses by the different
levels of distribution voltage. These estimates consider substations, feeders per

_ (IUK _



Central Maine Power Company
1996 Analysis of System Losses

substation, voltage levels, loadings, total circuit miles, wire size, and single- to three-
phase investment estimates. All of these factors were considered and included in the
actual demand (kW) and energy (kWh) calculation performed in the study.

Line Trgns formers

Losses in line transformers were determined based on typical transformer sizes for
each customer service group and the number of customers per transformer.
Accounting records and load research data provided the necessary database with
which to model the loadings. These data also made it possible to determine separate
copper and iron losses for CMP's distribution line transformers, based on a table of
representative losses for various transformer sizes.

Secondary Network

An analysis of secondary network losses was performed for CMP's loads served
through secondary line investments. Estimates of typical conductor sizes, lengths,
loadings and customer class penetrations were made to obtain total circuit miles and
losses for the secondary network. Customer loads which do not have secondary line
requirements were also identified so that a reasonable estimate of losses and circuit
miles of investments could be made.

Services and Meters

Services were estimated for each customer reflecting conductor size, length,
loadings, and miles of service to obtain demand losses. A separate calculation was
also performed using customer maximum demands to obtain kWh losses.

Meter loss estimates were also made for each customer and incorporated into the
calculations of kW and kWh losses included in the Summary Results of this report.

IK
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Central Maine Power Company
1996 Analysis of System Losses

4.0 DISCUSSION OF RESULTS

A brief description of each Exhibit is provided as follows:

- Summary nf Input Data

Reflects system information used to determine percent losses and any deviations from estimated
values.

Fxhihit 2 - Summary nf T. ine Information

A summary of MW and MWH load and no load losses for conductor circuit miles by voltage levels.
The sum of all calculated losses by voltage level is based on input data information provided in
Appendix A. Percent losses are based on a ratio to the total system.

Exhibit 3 - Summary nf Transformer Information

This exhibit summarizes transformer losses by various types and voltage levels throughout the
system. These results include all transformers listed in Appendix C and line transformers. Load
losses reflect the copper portion of transformer losses while iron losses reflect the no load or
constant losses. MWH losses are estimated using a calculated loss factor for copper and the test year
hours times no load losses for no load.

Exhibit 4 - Summary nf Losses Diagram (2 Pages)

This loss diagram represents the inputs and output of power at system peak conditions. Page 1
details information from all points of the power system and what is provided into the distribution
system for primary loads. This portion of the summary can be viewed as a "top down" summary
into the distributor system.

Page 2 represents a summary of the development of primary line loads and distribution substations
based on a "bottom up" approach. Basically, loadings are developed from the customer meter
through CMP*s investments based on load research and other metered information by voltage level
to arrive at MW and MVA requirements during peak load conditions by voltage levels.

Exhibit 5 - Summary nf Calculated Demand and Energy Losses

Summary of Calculated Losses represents a tabular summary of MW and MWH load and no load
losses by discrete areas of delivery within each voltage level. Losses have been identified and are
derived based on summaries obtained from Exhibits 2 and 3 and losses associated with meters,
capacitors and regulators.

_ DK _
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Central Maine Power Company
1996 Analysis of System Losses

Exhibit 6 - Development nf T.OSS Factors, Unadjusted

This exhibit calculates demand and energy losses and loss factors by specific voltage levels based
on sales level requirements. The actual results reflect loads by level and summary totals of losses
at that level, or up to that level, based on the results as shown in Exhibit 5. Finally, the estimated
values at generation are developed and compared to actual generation to obtain any difference,

Exhibit 7 - Development of T.OSS Fartnrs, Adjusted

The adjusted loss factors are the results of adjusting Exhibit 6 for any difference. All differences
between estimated and actual are prorated to each level based on the ratio of each level's total load
plus losses to the system total. These new loss factors reflect an adjustment in losses due only to
mismatch.

CMW6LCSJIEP
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Central Maine Power Company
1996 Analysis of System Losses

SECTION 5.0

EXHIBITS
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CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - ANNUAL

CENTRAL MAINE POWER COMPANY ANNUAL

SUMMARY OF COMPANY DATA

ANNUAL PEAK

ANNUAL GENERATION

ANNUAL SALES

UNACCOUNTED MWH

SYSTEM LOAD FACTOR

1.285 MW

7.794,966 MWH

7.249.935 MWH

545,031 or 6.99%

69.1%

SUMMARY OF LOSSES - OUTPUT RESULTS

SERVICE KV MW

TRANS 345,230.115 31.3

SUBTRANS

PRIMARY

% TOTAL MWH

29.06% 95,568
2.43% 1.23%

% TOTAL

17.53%

69,33.25 22.6 21.04% 81,035 14.87%
1.76% 1.04%

29.73%12,4,1 26.0 24.19% 162,059
2.03% 2.08%

SECNDRY 27.7 25.71% 206,370 37.86%
2.15% 2.65%

TOTAL 107.6 100.00% 545,031 100.00%
8.37% 6.99%

SUMMARY OF LOSS FACTORS

SERVICE KV

TRANS 345,230,115

SUBTRANS 69,33,25

PRIMARY 12,4,1

SECNDRY

CUMMULATIVE EXPANSION FACTORS
DEMAND ENERGY

d 1/d d 1/d

1.02494

1.04456

1.06904

1.09888

0.98772

0.95734

0.93542

0.91001

1.01243

1.02412

1.05055

1.09145

0.98772

0.97645

0.95188

0.91622

cmp96rev.xls 8/22/98 1:24 PM
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CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - ANNUAL

DEVELOPMENT of LOSS FACTORS
UNADJUSTED

DEMAND

EXHIBITS

LOSS FACTOR CUSTOMER CALC LOSS SALES MW
LEVEL SALES MW TO LEVEL @ GEN

a b e

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS

0.0
0.0

46.3
0.0

45.9
0.0

92.3
990.9

1177.4

0.0
0.0
0.9
0.0
1.7
0.0
5.7

90.6

98.8

0.0
0.0

49.2
0.0

47.6
0.0

97.9
1081.5

1276.2

CUM EXPANSION
FACTORS

d 1/d

0.00000
1.00953
1.01795
0.00000
1.03743
0.00000
1.06174
1.09139

0.00000
0.99056
0.98236
0.00000
0.96392
0.00000
0.94185
0.91626

DEVELOPMENT of LOSS FACTORS
UNADJUSTED

ENERGY

LOSS FACTOR CUSTOMER CALC LOSS SALES MWH
LEVEL SALES MWH TO LEVEL @ GEN

a b c

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS r

0
44,963

555.695
0

576.573
0

771,187
5.301.517

7,249,935

0
428

12,850
0

20,145
0

47,543

545.323

626,894

0
45,391

568.545
0

596,718
0

818,730
5.847.445

7,876,829

CUM EXPANSION
FACTORS

d 1/d

0.00000
1,00953
1.02312
0.00000
1.03494
0.00000
1.06165
1.10293

0.00000
0.99056
0.97740
0.00000
0.96624
0.00000
0.94193
0.90664

LOSS FACTOR AT
VOLTAGE LEVEL
SULK LINES
TRANS SUSS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

SUBTOTAL

ACTUAL GENERATION

MISSMATCH

% MISSMATCH

ESTIMATED VALUES AT GENERATION

MW MWH
0.00
0.00

49.19
0.00

47.60
0.00

97.95
1,081.49

1,276.23

1,285.00

(8.77)

•0.68%

0
45,391

568.545
0

596,718
0

818,730
5.847,445

7,876,829

7.794,966

81,863

1.05%

cmp96rev.xls 8/22/98 1:25 PM



CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - ANNUAL

DEVELOPMENT of LOSS FACTORS
ADJUSTED

DEMAND

EXHIBIT 7

LOSS FACTOR CUSTOMER SALES CALC LOSS SALES MW CUM EXPANSION
LEVEL SALES MW ADJUST TO LEVEL @ GEN FACTORS

a b e d e f=1/e

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS

0.0
0.0

48.3
0.0

45.9
0.0

92.3
990.9

1177.4

0.0
0.0
0.0
0,0
0.0
0,0
0.0

OJ2

0.0

0.0
0.0
1.2
0.0
2.0
0.0
6.4

98.0

107.6

0,0
0.0

49.5
0.0

47.9
0.0

98.6
1Q8B.9

1285.0

0.00000
0.00000
1,02494
0.00000
t. 04456
0.00000
1.06904
1.09888

0.00000
0.00000
0.97566
0.00000
0.95734
0.00000
0.93542
0.91001

DEVELOPMENT of LOSS FACTORS
ADJUSTED

ENERGY

LOSS FACTOR CUSTOMER SALES CALC LOSS SALES MWH
LEVEL SALES MWH ADJUST TO LEVEL @ GEN

a b e d

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS r

0
44,963

555,695
0

576,573
0

771,187
5.301 517

7,249.935

0.0
0.0
0.0
0.0
0.0
0.0
0.0

04

0.0

0
428

6,907
0

13,907
0

38,985
484.804

545,031

0
45,391

562,602
0

590,480
0

810,172
5.786.321

7,794.966

CUM EXPANSION
FACTORS

e f=1/e

0.00000
1.00953
1.01243
0.00000
1.02412
0.00000
1.05055
1.09145

0.00000
0.99056
0.98772
0.00000
0.97645
0,00000
0.95188
0.91622

LOSS FACTOR AT
VOLTAGE LEVEL
BULK LINES
TRANS SUBS
TRANS LINES
SUSTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

ACTUAL GENERATION

MISSMATCH

% MISSMATCH

ESTIMATED VALUES AT GENERATION

MW MWH
0.00
0.00

49.53
0.00

47.93
0.00

98.62
1,088.92

1,285.00

1,285.00

0.00

0,00%

0
45,391

562,602
0

590,480
0

810,172
5,786,321

7,794,966

7,794,966

0

0.00%

cmp96rev.xls 8/22/98 1:25 PM
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CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - WINTER

CENTRAL MAINE POWER COMPANY WINTER

SUMMARY OF COMPANY DATA

ANNUAL PEAK

ANNUAL GENERATION

ANNUAL SALES

UNACCOUNTED MWH

SYSTEM LOAD FACTOR

1.285 MW

2.694,346 MWH

2,512,271 MWH

182,075 or 6.76%

71.6%

SUMMARYQF LOSSES - OUTPUT RESULTS

SERVICE

TRANS

SUBTRANS

PRIMARY

SECNDRY

TOTAL

KV MW

345,230,115 31.3
2,43%

69,33,25 22.6

12,4,1 26.0

27,7

107.6

% TOTAL

29.06%

21.04%
1 76%

24.19%
2

2

03%

15%
25 71%

100.00%
8 37%

MWH

26,005
0.97%

28

57

69,

467

899

704

% TOTAL

14.28%

15.63%
1

2

2

06%

15%

59%
182,075

6 76%

31

38.

100

80%

28%

.00%

SUMMARY OF LOSS FACTORS

SERVICE KV

TRANS 345,230.115

SUBTRANS 69,33,25

PRIMARY 12,4,1

SECNDRY

CUMMULATIVE EXPANSION FACTORS
DEMAND ENERGY

d 1/d d 1/d

1.02494

1.04456

1.06904

1.09888

0.99036

0.95734

0.93542

0.91001

1.00973

1.02139

1.04789

108629

0.99036

0.97906

0.95429

0.92057

cmpwirev.xls 8/22/98 1:59 PM
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CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - WINTER

DEVELOPMENT of LOSS FACTORS
UNADJUSTED

DEMAND

EXHIBIT 6

LOSS FACTOR CUSTOMER CALCLOSS SALES MW
LEVEL SALES MW TO LEVEL @ GEN

a b e

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS

0.0
0.0

48.3
0.0

45.9
0.0

92.3
990.9

1177,4

0.0
0.0
0.9
0.0
1.7
0.0
5.7

90.6

98. 8

o.o
0.0

49.2
0.0

47.6
0,0

97.9
1081.5

1276,2

CUM EXPANSION
FACTORS

d i/d

0.00000
1.00953
1.01795
0.00000
1.03743
0.00000
1.06174
1.09139

0.00000
0.99066
0.98236
0.00000
0.96392
0.00000
0.941 35
0.91626

DEVELOPMENT of LOSS FACTORS
UNADJUSTED

ENERGY

LOSS FACTOR CUSTOMER CALCLOSS SALES MWH
LEVEL SALES MWH TO LEVEL @ GEN

a b c

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS r

0
20,898

152,162
0

178,007
0

258,783
1.902,421

2,512,271

0
234

3,543
0

6,247
0

16,033
191.888

217,945

0
21,132

155,705
0

184,254
0

274,816
2.094.309

2,730,216

CUM EXPANSION
FACTORS

d 1/d

0.00000
1.01121
1.02328
0.00000
1.03509
0.00000
1.06196
1.10087

0.00000
0.98891
0.97725
0.00000
0.96610
0.00000
0.94166
0.90838

LOSS FACTOR AT
VOLTAGE LEVEL
BULK LJNES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

SUBTOTAL

ACTUAL GENERATION

MISSMATCH

% MtSSMATCH

ESTIMATED VALUES AT GENERATION

MW MWH
0.00
0.00

49.19
0.00

47.60
0,00

97.95
1,081.49

1,276.23

1,285.00

(8.77)

-0.68%

0
21,132

155,705
0

184,254
0

274,816
2,094,309

2,730,216

2,694,346

35,870

1.33%

cmpwirev.xls 8J22/98 1:59 PM



CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - WINTER

DEVELOPMENT of LOSS FACTORS
ADJUSTED
DEMAND

EXHIBIT 7

LOSS FACTOR CUSTOMER SALES CALC LOSS SALES MW CUM EXPANSION
LEVEL SALES MW ADJUST TO LEVEL @ GEN FACTORS

a b e d e f=1/e

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS

0.0
0.0

48.3
0.0

45.9
0.0

92.3
990.9

1177.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0

M

0.0

0.0
0.0
1.2
0.0
2.0
0.0
6.4

9&0

107.6

0.0
0.0

49,5
0.0

47.S
0.0

98.6
1088.9

1285.0

0.00000
0.00000
1.02494
o.ooooo
1.04456
0.00000
1.06904
1.09888

0.00000
0.00000
0.97566
0.00000
0.95734
0.00000
0.93542
0.91001

DEVELOPMENT of LOSS FACTORS
ADJUSTED
ENERGY

LOSS FACTOR CUSTOMER SALES CALC LOSS SALES MWH
LEVEL SALES MWH ADJUST TO LEVEL @ GEN

a b e d

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS '

0
20,898

152,162
0

178,007
0

258.783
1.902.421

2,512,271

0.0
0.0
0.0
0.0
0.0
0.0
0.0
CLfl

0.0

0
234

1,481
0

3,807
0

12,394
164.158

182,075

0
21,132

153,643
0

181.814
0

271,177
2.066.579

2.694.346

CUM EXPANSION
FACTORS

e f=1/e

0.00000
1.01121
1.00973
0.00000
1.02139
0.00000
1.04789
1.08629

0.00000
0.98891
0.99036
0.00000
0.97906
0.00000
0.95429
0.92057

LOSS FACTOR AT
VOLTAGE LEVEL
BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

ACTUAL GENERATION

MISSMATCH

% MISSMATCH

ESTIMATED VALUES AT GENERATION

MW MWH
0.00
0.00

49.53
0.00

47.93
0.00

98.62
1,088.92

1,285.00

1,285.00

0.00

0.00%

0
21,132

153,643
0

181.814
0

271.177
2,066,579

2,694,346

2,694,346

0

0.00%

cmpwirev.xls 8/22/98 1:59 PM
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CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - SUMMER

CENTRAL MAINE POWER COMPANY SUMMER

SUMMARY OF COMPANY DATA

ANNUAL PEAK

ANNUAL GENERATION

ANNUAL SALES

UNACCOUNTED MWH

SYSTEM LOAD FACTOR

1,255 MW

5,100.621 MWH

4,737,662 MWH

362,959 or 7.12%

69.4%

SUMMARY OF LOSSES - OUTPUT RESULTS

SERVICE KV MW

TRANS 345,230,115 29.8

SUBTRANS

PRIMARY

% TOTAL MWH

28.76% 69.769
2.37% 1.37%

% TOTAL

19.22%

69,33,25 20.0 19.37% 53.084 14.63%
1.60% 1.04%

27.66%12,4.1 24.8 23.95% 100,378
1.97% 1.97%

SECNDRY 28.9 27.92% 139.728 38.50%
2.30% 2.74%

TOTAL 103.5 100.00% 362.959 100.00%
8,25% 7.12%

SUMMARY OF LOSS FACTORS

SERVICE KV

TRANS 345.230,115

SUBTRANS 69,33,25

PRIMARY 12,4.1

SECNDRY

CUMMULATIVE EXPANSION FACTORS
DEMAND ENERGY

d 1/d d 1/d

102456

1.04292

1.06815

1.10368

0.98616

0.95885

0.93619

0.90606

1.01404

1.02587

1.05128

1.09450

0.98616

0.97479

0.95122

0.91366

cmpsurev.xls 8/22/98 1:39 PM



ffi

UJ
t n <

O

x°

2

0 01 O

O Ol O

O Ol O

O O opt 05
23

3s

O O JOJ (O
col co
oit en"

O O CMI CM
5H 95CQJ 09

O O CV Ol CM CO CM CM
Of 0 CO CM 0
•*f Y (0 CO QE>
a* of nT to of
CM <M (O

o O eo ol cq i- o o
CM CM O 35o o f- in
co « CM" ^

0 0 3 0 1 3 r- CM CM
CD (D <O CM »—ij 'T O* SO CM

CM <M •*

s
.

CN

S
(0
of
CM

,_

»

CO

r-

o:
UJ
2
2
3
10

«
CO

i -i 2
§ g

S
—* SS O
io> Z

> fic
1 2
£ 0
2 35 €0 f
Si 8
> ll«

6 ^
°- t
uj 5^ a

I §
_J <0
S
i—
S
o

g
o

l§
li

*J

Si
9 Pss-•55

5"3y
(C =
•J

1
L
Z
0

d

P

g — _

dad

odd

§i
d

2 SSifl* 29°»g°3 ffl •" 2

d onto d d tfi a <r> o> d to

o o*- i<— S S n o f a o en a 5
8 O CM O) u O ^ Ol ̂  4O (3 QO

OUMIA o o u i o j m T- o i1-
d dHr- d d d d j d CM d d

o oco jco S @ < ? o j o o ^* co

d dt f j j to ddinol iA t^ d rg
*-\ -̂  1- T T-

o cJ o o x r l ooc ig t
o o j o o _ * i o o - ^ o j
d o l d o C M ddcod l«

> >
ic *

opjo 51 oo o) o S P 2
d ol d q o_ o_ o_ g £ g

n *-
a:
JU

5
•£.
O
ae 2 P
0 K 1-

> g £gj g ^^3

s ; a* » s8«

CO

«p
Zto 5

tn UJ -I
^2 ^_ 3» >•
P $ t o w t n P 3 $ ...fn I"" K? *n "»^^ l~ t. «^ wJ

^ wa H n! IS « risSg i 9 §
1 P QC i- I-H 1 H c o w c n o. co w

m
c
S

r

ir

n
$

w

o>

03

g
1-

S
ff
JM
a>

M
X

1

1
u



i
s *-<
8 |
i £
? aa. o

ain 5
O 0

O O O O O O O O O

O O O O O O O O O

O O O O O O O O O

«- O <M O

s_

O W O

S.

o ooo

O £; O OOO
ff

Q £ O OOO

d o d o oo'doo uiono ooio' odd

d d d o d d a d d (si d N o d^

SS
«1 'I

2 Ii

ooo -- a o ooo ooo o

ooo to 5 «i ooo

t-

§ OO O V f i 0 v S ^ 3 ^* O 0 9 ff ttO w ^nq O q q IA <o O qqq & o
odd ^ d d odd to do ddo o' YJ

II OT
ii f.ii in

*• ^ II

OOO r-OO OOO nOO OOO O

O O O O O (v| O •- O

W

odd odd < odd odd odd MOO odd d

O O O O O O O O O ^ O V O O«O OOO 2 ooo a m o ooo Offlin ̂  H w

d o o ' d

q p q q
d o d o

d d d d d

p p C p p

S ° 3 °
Qqq 8 ^ S qqq rfuin qqq in «
ddo » d o doo N •- 51 ooo <- —

r- ifl IO W ftl V W

p « p pop
d d d d d aidirio" dc id o d d

SI

o o o o o a o o o q q q p o p
0 4 0 0 9 0

q a. q q
d a d o

q q q o q oo. rsq pop p q a
o o d d d in o' « d oo io ooo

pop « p p pop v|s.(h. pop
add » •»• o ddo c t t m n dad

OOO t o w O OOO <O (0 U) OOO

qqq jrjqq qqq T;
ooo 23° ooo 10

II3
(0 ,

« «

W CO w

n uj CO (Q CD CO O
3 (-• 3 3 3 •- CMm tr> up iff in ZZ

s I s
w £ 3



s

B
U

LK
-B

U
LK

LO
A

D
IN

G
 

0

N
O

 L
O

A
D

LO
A

D

B
U

LK
 S

T
E

P
 U

P
LO

A
D

IN
G

N
O

 L
O

A
D

L
O

A
D

d a d

B
U

LK
Lt

N
E

S
LO

A
D

IN
G

 
•«

LO
A

D
 L

O
S

S
N

O
LD

 L
O

S
S

iii
d o d

B
U

LK
 T

IE
 L

IN
E

S
LO

A
D

LO
A

D
 L

O
S

S
N

O
LD

 L
O

S
S

i

A
V

G
S

IZ
E

N
U

M
B
E
R

I
O 0

A
V

G
 S

IZ
E

N
U

M
B

E
R

_

-*

"*"

->

>

*.

fg j j j j
B

U
LK

-T
R

A
N

S
2

 S
T
E

P
LO

A
D

IN
G

 
(

N
O

 L
O

A
D

 
(

LO
A

D
 

(

" d d d

T
R

A
N

1
-T

R
A

N
2

 S
T

E
P

LO
A

D
IN

G
N

O
 L

O
A

D
L
O

A
D

0 d d d

B
U

LX
-T

R
A

N
S

1
 S

T
E

P
LO

A
D

IN
G

N
O

 L
O

A
D

LO
A

D

iii
o d d

tn

T
R

A
N

S
 T

IE
 L

IN
LO

A
D

LO
A

D
 L

O
S

S
N

O
LD

 L
O

S
S

i

A
V

Q
S

IZ
E

N
U

M
B
E
R

<c

O 0

A
V

G
 S

IZ
E

N
U

M
B
E
R

O 0

I 
A

V
G

S
IZ

E
| 

N
U

M
B
E
R

-+•

-»

[*•

*

>

S ** 4

8 5
T^ CO

T
R

A
N

S
 G

U
S

T
S

U
B

S
 

21 2
LI

N
E

S

M!

T
R

A
N

S
2

LO
A

D
IN

G
 

;
LO

A
D

 L
O

S
S

N
O

LO
 L

O
S

S

«N d d d

T
R

A
N

S
I

LO
A

D
IN

G
LO

A
D

 L
O

S
S

N
O

LD
 L

O
S

S

,ii
g d rid

a.

T
R

A
N

S
 1

8
,2

 S
T

LO
N

G
 T

H
IS

N
O

L
O

A
D

1
&

2
L
O

A
D

1
K

2

i

~

"
i
o o
o

A
V

S
IZ

 T
R

1S
N

U
M

B
E
R

4

>

*

#•

f $3

1

T
R

A
N

S
 1

&
2-

S
U

B
1

LO
N

G
 T

R
2-

S
T

N
O

 L
O

A
D

LO
A

D

S C 8

T
R

A
N

S
1
&

2
*S

U
B

T
R

>
LO

N
G

 T
R

2
-S

 
4-

N
O

 L
O

A
D

LO
A

D

Kll
S

U
8T

R
18

.2
-S

U
B

T
R

A
LO

A
D

IN
G

N
O

 L
O

A
D

LO
A

D

Z d d d

T
R

A
N

S
1*

2-
S

U
B

T
R

A
L
D

N
G

T
R

2
-S

N
O

 L
O

A
D

LO
A

D

iii
W d d d

-j

S
U

B
 T

R
A

N
S

 T
l£

LO
A

D
L
O

A
D

 L
O

S
S

N
O

LD
 L

O
S

S

su
o

A
V

S
IZ

 T
R

2-
S

T
N

U
M

BE
R

I
3 S

A
V

S
IZ

 T
R

2
-S

N
U

M
B
E
R

I
o o

A
V

G
S

IZ
E

N
U

M
B
E
R

g

0 0

A
V

S
IZ

 T
R

2
N

U
M

B
E
R

**

->

d d

S
U

B
 T

R
A

N
S

 C
U

S
S

U
B

S
-M

W

M
V

A
LI

N
E

S
- 

M
W

s ii

S
U

B
T
R

A
N

S
2

LO
A

D
IN

G
LO

A
D

 L
O

S
S

N
O

LD
 L

O
S

S

Ml

S
U

B
T
R

A
N

S
2

LO
A

D
IN

G
L
O

A
D

 L
O

S
S

N
O

LO
 L

O
S

S
°* 3* o o

d d d

S
U

B
T
R

A
N

S
1

LO
A

D
IN

G
LO

A
D

 L
O

S
S

N
O

LD
 L

O
S

S

j »
Q^ O w V

uj d ^- o
to

S
U

B
T
R

A
N

S
l.2

L
D

N
G

S
T
1
S

U
N

O
 L

O
A

D
L
O

A
D

i

i
o

A
V

S
IZ

 S
T

2
N

U
M

B
E
R

-

— *

— »

T
O

N
 S

Y
S

T
E

N
m

o
a
n
 
u
u
&

I 
T

O
D

IS
T

R
IB

U
T

— >

5

d

£

|

1

I
<0 dr

rw

£

03

d

<- at
«J «

|

ffl

i

CM

£
CM tn
(0 -

1

i
0 rf
*> 8

d

£

' '



ll

o d d

3 O * O Q O
§§§o
Cf 0 O

3 O P J I - t n Q
S 8 q « 2
066 r

S__
(N p
6 O

8 5 9 ri

S o. 9
_ O O O

S
Q.

* 888.« 8.
O _S Q" d o o

P £

£ f" rf
f> "" ° a 8 8>• *~ x o p
w 2 oddr~i

Q "~g
a.

o g o g q

o d d

« ' 10 i-i T-
2 <£ d d

S e e o » s
cl d 6 d

cc

° 8 S ^ 8
d d 6 d

__ 5 o' o d o*
£

i

M w n
a d d

- j uj
5 5 q q w S

liiiii
S en

<f>
PQ

ii§i°E3i35

8
» 9

a N S f^

en «en «
Q Q

«./
jU crt Cfl

I 888
£ -3 JQ

_l _l Z H



a:

S O

O
O
a:
1U

oa.

S o

* V

^ I

O

O O O O O

o o o o o

O O O O

O o O O o o r-

O O O O O O O)

o

s
•*"

0 0 0 0 0 0 * -

o o o o o o '-

S S 8 o 8 S S
6 6 6 6 6 6 5

O O O O O O JP

a o 8 S S S
o 6 6 6 6 6 v

o o o o o o

ills 3

— sd S 1ft ̂  a
S o <o Q* ^ co
^ I - 8 Q §

o o S q S o p p p p p
ar^Q^or^T^*-*-^*-

«l
S o o o o o

O O O O CM O J5 O O O O O

OOO Q C M O * O O O O O
•r- J*

10" n"

OOO O T- O *-
§8883
66666

888 8 t 8 5s 08088
666 ci rt 6 ai 66666

S OO O(DO^ O O O O Op q p p p u i op pop
666 6*~6(O 66666

S § S 8 K 8 8 88888
6 6 6 6<^ i6cs i 6 6 6 6 6

ppp ou ipN p p p p p
6 6 6 o ^ o o 6 0 0 6 6

S 5

j S S S S c Mg - rf «

lO 03 tfl
to" w" •«•"

CM CO O 5 l/> 80 N. CO

e x w »" » a" w s
<*> to *" rf rt" n

3 S ° *~ S
S Q O O) O

o o p 3 S
d W 6 •r1 6

o o ^~

CO 5 A
8 3 o

5 o

6 ^ d <o ci

8 m Q o> o
fl O r— Q

8

q c v p p p ( v j p « o > o i ' - :

CM CO O Q. 10 CO SO

V)

§
(V
(0

CM<nz

Q « 009w w to 5
£PSQ|« N N F

^^§
« (0 W «

3T
1
 S

D
3
T

2
S

D
3S

1
 S

D
3
S

2
S

D

(0
UJ

2
<5to

CO
0)

CO

0

Sss"
Zl — W .3
ffiptt
i; JP I— £0
E t tt D
in Jo W W vi in vi vi vi vi vi vt v) ;-
oj a o ^ M n * in « > r - B ( n g =

S
T
R

S
T
R

S
T
R

S
T
R

B
U

TI

.

I *

I! O)

IIIIIIII

t- *~ ffi I! «0
1̂  N. PS II T
«• d CM HA]

T
O

T
A

L
 S

Y
S

T
E



CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS- SUMMER

DEVELOPMENT of LOSS FACTORS

UNADJUSTED
DEMAND

EXHIBIT 6

LOSS FACTOR CUSTOMER CALC LOSS SALES MW
LEVEL SALES MW TO LEVEL @ GEN

a b e

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS

0.0
26.1
60.3
0.0

69.7
0.0

126.4
869.0

1151.5

0.0
0.2
1.3
0.0
2.8
0.0
8.3

8L7

100.4

0.0
26.4
61.6
0.0

72.5
0.0

134.7
956.7

1251.9

CUM EXPANSION
FACTORS

d 1/d

0.00000
1.00953
1.02202
0.00000
1.04034
0.00000
1.06551
1.10095

0.00000
0.99056
0.97845
0.00000
0.96123
0.00000
0.93852
0.90831

DEVELOPMENT of LOSS FACTORS
UNADJUSTED

ENERGY

LOSS FACTOR CUSTOMER CALC LOSS SALES MWH
LEVEL SALES MWH TO LEVEL @ GEN

a b c

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS "

0
141.930
285,667

0
398,566

0
512,404

3.399.095

4,737,662

0
1,145
6.382

0
13,658

0
30,690

351.686

403,562

0
143,075
292,049

0
412,224

0
543,094

3.750.781

5,141,224

CUM EXPANSION
FACTORS

d 1/d

0.00000
1.00807
1.02234
0.00000
1.03427
0.00000
1 .05989
1.10346

0.00000
0.99200
0.97815
0.00000
0.96687
0.00000
0.94349
0.90624

LOSS FACTOR AT
VOLTAGE LEVEL
BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

SUBTOTAL

ACTUAL GENERATION

MISSMATCH

% MISSMATCH

ESTIMATED VALUES AT GENERATION

MW MWH
0.00

26.37
61.58

0.00
72.49
0.00

134.71
956.74

1,251.89

1.255.00

(3.11)

-0.25%

0
143,075
292,049

0
412,224

0
543,094

3,750,781

5,141,224

5,100,621

40,603

0.80%

cmpsurev.xls 8/22V98 1:40 PM



CENTRAL MAINE POWER COMPANY 1996 LOSS ANALYSIS - SUMMER

DEVELOPMENT of LOSS FACTORS
ADJUSTED
DEMAND

EXHIBIT?

LOSS FACTOR CUSTOMER SALES CALC LOSS SALES MW CUM EXPANSION
LEVEL SALES MW ADJUST TO LEVEL @ GEN FACTORS

a b o d e f=1/e

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS

0.0
26.1
60.3

0.0
69,7
0.0

126.4
869.0

1151.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
OJ3

0.0

0.0
0.3
1.5
0.0
3.0
0.0
8.6

90.1

103.5

0.0
26.4
61.7

0.0
72.7
0.0

135.0
959.1

1255.0

0.00000
1,01203
1.02456
0.00000
1.04292
0.00000
1.06815
1.10368

0.00000
0.98811
0.97603
0.00000
0.95885
0.00000
0.93619
0.90606

DEVELOPMENT of LOSS FACTORS
ADJUSTED

ENERGY

LOSS FACTOR CUSTOMER SALES CALC LOSS SALES MWH
LEVEL SALES MWH ADJUST TO LEVEL @ GEN

a b e d

BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRIM SUBS
PRIM LINES
SECONDARY

TOTALS r

0
141,930
285.667

0
398,566

0
512,404

3.399.095

4,737,662

0.0
0.0
0.0
0.0
0.0
0.0
0.0

04

0.0

0
1,145
4,010

0
10,310

0
26,279

321.216

362,959

0
143,075
289,677

0
408,876

0
538,683

3.720.311

5,100,621

CUM EXPANSION
FACTORS

e M/d

0.00000
1.00807
1.01404
0.00000
1.02587
0.00000
1.05128
1.09450

0.00000
0.99200
0.98616
o.ooooo
0.97479
0.00000
0.95122
0.91366

LOSS FACTOR AT
VOLTAGE LEVEL
BULK LINES
TRANS SUBS
TRANS LINES
SUBTRANS SUBS
SUBTRANS LINES
PRJM SUBS
PRIM LINES
SECONDARY

ACTUAL GENERATION

MISSMATCH

% MISMATCH

ESTIMATED VALUES AT GENERATION

MW MWH
0.00

26.43
61.73

0.00
72.67
0.00

135.04
959.12

1,255.00

1,255.00

0.00

0.00%

0
143,075
289.677

0
408,876

0
538,683

3,720,311

5,100,621

5,100,621

0

0.00%

cmpsurev.xls a/22/98 1:40 PM


