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REVIEW PAPER ON BENCH MARKING INDUSTRY’S BEST PRACTICE FOR O & M COST AND ESCALATION CHARACTERISTIC OF SUCH COSTS 

FOR THERMAL GENERATION

1.0.0
PREAMBLE

From late seventies and early eighties there was a general practice among various thermal generation agencies that the base level Operation and Maintenance (O & M) expense for a thermal generation plant is to be 2.5 percent of the actual capital expenditure (CC) of the plant.  Further it was noted that among central sector generation agencies, the rule of thumb for escalation of O & M expense per annum was ten (10) percent of the base level O & M expense.

Accordingly, above stipulations were accepted and followed by all thermal generation agencies without raising any question till the business was subjected to competitive environment.  It was more so, since there was no incentive to improve the efficiency of operation.  However, with the advent of globalisation and liberalisation in the nineties, both central sector and state sector agencies have found that unless they become more and more competitive, it would be difficult for them to determine acceptable tariff for sale of electricity.

Against the above back drop, in the year 1997, Central Electricity Authority (CEA) laid down the following formula for determining annual   O & M cost of a thermal generation plant after the commercial operation date (COD) of the last unit.

C(O & M)n = 0.025 x CC (0.3 CPn/ CP1 + 0.7 WPn/WP1)

Where –

C(O & M)n
:
Annual O & M Expense  in the nth year of operation

CC
:
Actual Capital Expenditure

CPn
:
Consumer Price Index during the nth year of operation

CP1
:
Consumer Price Index during the first year of operation

WPn
:
Wholesale Price Index during the nth year of operation

WP1
:
Wholesale Price Index during the first year of operation

It is evident from above formula that the current tariff regulation is still guided by the base level O & M expense for thermal generation as 2.5% of the actual capital expenditure of the plant, with the exception of 4-stroke Diesel Engine Generating Station, for which base level O & M expense is 4%.

The current norm, however, is not acceptable to certain mega power projects, who intend to demand higher tariff than the existing rate.  Their demand is aimed to support the conception that the electricity generation cost has been appreciably affected by increasing stringency in health and environmental regulation.  The present study explores whether the above claim is justified with respect  to base level O & M expense experienced in both domestic and international best practices.

2.0.0
APPROACH

Present study is carried out with a view to ensure that different utilities do aspire to perform at a very high level of efficiency and availability.


In order to establish above performance, the procedure followed, for bench marking O & M cost norms, consists of reviewing international best practice as well as analysing existing indigenous O & M practice.


The study also explored to link O & M Cost with the Capital Cost as well as the Generation Cost.


It was never intended during this study to set apart fixed component of O & M cost from its variable component, since the contribution of latter component is not of much significance.


In view of above guidelines, following steps have been taken to proceed with the study.


1.
Interaction with Financial Times Energy, USA, and processing electronic data through internet pertaining to O & M of 1200 thermal generation plants, consisting of 8000 units, of USA.


2.
Scrutinized O & M practice of sixteen (16) countries as delineated in the document titled “ Projected Costs of Generating Electricity: Update 1998”.


3.
Interacted with various central sector and state sector domestic thermal generation agencies.


Data, thus collected, revealed that for similar technologies, the O & M cost in different countries varies within a wide range.  Reasons for such variation are explained elsewhere in this study.

3.0.0
OBSERVATIONS

3.1.0
US PLANTS


As in many other countries, the utilities in USA are changing their business practices to adapt to a competitive industry.


USA being a vast country, there is regional variations in material, labour and fuel costs across the country.  Notwithstanding above, levelised costs have been considered for carrying out the present study.


Out of 1200 US Plants, the present study scrutinised and processed various data restricted to as under:


(
Steam Power (ST) Station:  Unit capacity between 200 MW and 500 MW and Plant load factor not less than 50%. 



(Ref: ATTACHMENT 1)



(
Combined Cycle Combustion Turbine (CCCT) Station:  Unit capacity between 100 MW and 350 MW and Plant load factor not less than 40%. 


(Ref: ATTACHMENT 2)

(
Diesel Engine Generating (DG) Station:  Unit capacity upto 50 MW and Plant load factor not less than 30%.


(Ref: ATTACHMENT 3)

(
Non-Utility plants excluded.

Above restriction was necessary to study plants similar to those operating in India.  It may also be noted that for competitive economy abroad, many of the CCCT and DG stations are used as Peaking Units.  Eventually PLF of these plants is recorded to be low.

3.1.1
Plant Cost (Capital Cost)


In order to form a levelised Plant Cost  ($ / kW) along with its escalation over the years, following electronic data have been processed, which form the basis of present study.


(
ST Station – Average Plant Cost of nine (9) plants, operating between 1988 and 1998 and whose last unit was installed on between 1955 and 1986, is summarised in TAB 1.  Plot of these data reveals a linear trend (Ref. ; Fig - 1).


(
CCCT Station – TAB 2 shows Average Plant Cost of six (6) plants, operating between 1992 and 1998 and whose last unit was installed on between 1990 and 1996.  Plot of these data also reveals a linear trend (Ref.: Fig - 4).


(
DG Station – As explained earlier DG units are used for peaking duty.  As a result, only two (2) operating plants could be traced on the Internet whose PLF is above 30%.  Such data, hence, have not been utilised to delineate the benchmark of the industry.



Average Plant Cost of these plants, operating between 1995 and 1998 and whose last unit was installed on 1991 and 1995, is presented in TAB 3.

3.1.2
Generation Cost


Electronic data, processed through Internet, revealed that as per current US practice, Generation Cost constitutes Fuel Cost, Non-Fuel Operating Cost and Maintenance Cost only.  Insurance is never used as a contributory factor to determine Generation Cost in USA.


Generation Cost of different type of plants is presented in TAB 1,2 & 3.

3.1.3
O & M Cost


Average O & M Cost along with its percentage with respect to Plant Cost and Generation Cost, for different plants, have been scrutinised and processed.  Results are summarised in tabular form and delineated in different figures.


(
ST Station – O & M Cost, for those plants operating during the period 1988 to 1998, is presented in TAB 1 and Fig. 2 & 3.


(
CCCT Station – TAB 2 and Fig. 5 & 6 show the O & M cost of different CCCT stations for the operating period 1992 to 1998.


(
DG Station  – O & M Cost for DG Stations is reflected on TAB 3 and Fig. 7 for the operating period 1995 to 1998.

 



For the reference stations Average O & M Cost is 9.88% of the Plant Cost and 35.72% of the Generation Cost.  



From Fig. 2, 5 & 7 it is evident that O & M expense of ST Station, CCCT Station and DG Station, with respect to Plant Cost, experiences a declining trend annually.

3.1.4
BENCH MARKING


Based on above, best operating practice followed in USA is as under:
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O & M cost expressed 
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1.58

4.20


O & M cost expressed in


Terms of Generation Cost,   %
17.46

16.68




Annual escalation rate of O & M


Cost with respect to base year


1990-91,                               %
5.02

16.55

3.2.0
FOREIGN   PLANTS



Findings discussed in this section is based on the document “Projected Costs of Generating Electricity: Update 1998” prepared by Nuclear Energy Agency (NEA), International Energy Agency (IEA) and Organisation for Economic Co-operation and Development (OECD).


The main objective of the document is to explain information on estimated costs of generating electricity by base-load power plants and is focussed on technologies and plant types that could be commissioned in the respondent countries (total sixteen in number) on a common date, i.e., first of January, 2005.  The method adopted for calculating generation cost in this document is constant money levelised lifetime cost.  Constant money is expressed in respective national currency of each country as of first July, 1996 and is converted to US dollars of the same date for presenting summary table on a common monetary basis. 


For estimating average levelised generation costs, the document has adopted a common economic lifetime of 40 years and a common plant load factor of 75 percent.  The document explains that the levelised cost methodology discounts the time series of expenditures and incomes to their present values in a specified year by applying a discount rate.  A discount rate takes into account, the time value of money.  In the present study the discount rate is used as 10 per cent per annum.


The costs reported in this document include plant specific cost components borne by thermal generation agencies including investment, operation and maintenance (O & M) and fuel costs as well as costs related to pollution control, waste management and other health and environmental protection measures.  However, cost elements that do not affect the relative competitiveness, e.g. central overheads, transmission and distribution costs, depreciation, etc., are excluded.

`
Based on above assumptions and guidelines, various expenses incurred in a thermal generation plant are summarised in TAB 4 & 5.

3.2.1
Base Construction Cost (Capital Cost)


From the table it could be visualized that the Base Construction Cost of Steam Power Station varies widely from 837 US $ / KW for 4 x 750 MW units in Canada to 2561 US $ / KW for 1 x 930 MW Unit in Japan.  Major factors, which lead to such wide variation in the cost among various countries, are labour cost, extent of automation adopted, domestic prices for equipment and material, statutory and regulatory stipulations, infrastructure, site specific conditions, etc.

3.2.2
Generation Cost


For the estimation of Generation Cost, it is emphasized, there is no unique and universal methodology. Hence, Projected Generation Cost, expressed in US Cent / KWh, is levelised with the assumption of 75% PLF and 40 year economic life time, which offers a sound basis for comparing relative international practice.  As in Construction Cost, Generation Cost of ST Generating Station also varies widely among different countries and ranges from 7.614 US Cent / KWh in Japan to 3.703 US Cent/KWh in Canada.  Factors, which contribute variations in Generation Cost, are cost of fuel, cost incurred for control of environmental emissions, cost of maintenance, wages & salaries of staff, etc.

3.2.3
O & M Cost

O & M Cost is reported in this document in US $ per KW capacity of a plant per year.  Items which constitute O & M cost is as under:

(
Operation

(
Maintenance (Man, Material & Service)

(
Engineering Support Staff

(
Administration

(
General Expenses of Central Services

(
Taxes & Duties (Plant Specific)

(
Insurance (Plant Specific)

(
Operating Waste Disposal (Ash, Sludge, etc.)

Insurance, however, is excluded in Russia and Spain.

The table reveals that the Projected O & M cost for Steam Power Station ranges from as low as 17.50 US $ / KW / Year in Brazil to as high as 81.33 US $ / KW / Year in Japan.

That the O & M cost varies widely among different countries is not unusual.  The variation is due to various factors, viz., wages & salaries of staff, regulations that affect O & M costs, productivity, number of personnel, etc.

3.2.4
BENCH MARKING


From TAB 4 & TAB 5 it could be easily visualized that industry’s best practice among different countries is experienced in Brazil for Steam Turbine Generating Station.

For CCCT, although best practice for O & M Cost per Capital Cost is experienced in Brazil, it is Turkey, which experienced best practice for O & M Cost per Generation Cost.  As regards Diesel Engine Generation Plant, it was not possible to procure any international data to aid the study. The document is also silent about escalation of O & M cost.  For ease of understanding, above findings are summarised as under:
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3.3.0
DOMESTIC PLANTS


For analysing performance of domestic Steam Power (ST) Station, salient information, viz., detail O & M Cost Data, Project cost, Generation Cost, etc.  have been procured from various state sector and central sector thermal generation authorities.


As regards, CCCT Station, inputs were received from NTPC mainly with very little contribution from MSEB.


ATTACHMENT 4 constitutes information received for ST Station and CCCT Station.


There was however no respondent for Diesel Engine Generating (DG) Station.  Data furnished in this study is based on very restricted interaction with GMR VASAVI 4 x 50 MW Diesel Generation Power Project, Basin Bridge, Chennai.

3.3.1
Project (Capital) Cost


In order to cast forward rate of change of Project Cost (Rs./KW) for ST Station per annum, unit capacity is restricted between 200 MW and 500 MW, as is the trend for incoming installation. Associated data are collected for the period 1985-’86 to 1998 – ’99.  These data have been plotted and the relationship between “Project Cost and Year” is found to be linear in nature.  [Ref: TAB 6 and Fig 8.]   This trend forms the basis of levelised cost for analysis of various data in this study.

3.3.2
Generation Cost

As regards Generation cost, data available from various utilities for ST are too low to formulate a national norm.  The study is further aggravated by the approach taken by different utilities, which is very incoherent in nature.  In certain plants (Santaldih TPS, Kolaghat TPS) the cost of consumable is merged with the fuel cost.  Cost of spare is another item that is included with the O & M expense in one plant (Kolaghat TPS) and forms a part of fuel cost in another (North Madras).


In view of above this study recommends that a national guideline be formulated so as to identify the items, by their unique nature, which should form the Generation Cost of a plant.


Nevertheless, to circumvent the current aberration, published data of ST Station on cost structure of SEBs for the period 1992-93 to 1998-99 have been used to determine the Generation cost.  These are presented in ATTACHMENT 5 (eight sheets).


Information on Generation Cost for CCCT could not be procured from the utilities.

3.3.3
O & M Cost


O & M Cost for ST Station (in Rs. Lacs/MW) is summarised in TAB – 7, wherefrom O & M Cost / Project Cost (in percent) is calculated and presented in TAB – 8 and Fig. 9, which indicates that industry’s best practice is maintained at Kolaghat TPS during the last 6 years of operation.


Further, from sheet 8 of ATTACHAMENT 5, it is evident that industry’s best practice, for share of O & M Cost in Total Generation Cost, is maintained by Tamil Nadu Electricity Board at 2.66%.   However, plant specific limited data (Ref: TAB 10) reveal that it is Vijayawada Thermal Power Station that continues with industry’s best practice at 4.32%.

3.3.4
BENCH MARKING

Industry’s best practice to incur O & M expenditure is
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4.0.0
TABLES

TAB 1
:
PLANT COST,  O & M  COST  AND GENERATION COST, ST  STATION, USA


TAB 2
:
PLANT COST,  O & M  COST  AND GENERATION COST, CCCT STATION, USA


TAB 3
:
PLANT COST,  O & M  COST  AND GENERATION COST, DG STATION, USA


TAB 4
:
DATA BASE,  ST STATION, FOREIGN COUNTRIES


TAB 5
:
DATA BASE, CCCT  STATION,  FOREIGN COUNTRIES


TAB 6
:
PROJECT COST,  ST STATION, DOMESTIC


TAB 7
:
O & M  COST, ST STATION, DOMESTIC


TAB 8
:
O & M COST/ PROJECT COST, ST STATION, DOMESTIC


TAB 9
:
O & M COST / GENERATION COST, ST STATION, DOMESTIC


TAB 10
:
O & M COST, CCCT  STATION, DOMESTIC

	TAB -1

	Plant Cost , O & M Cost and Generation Cost, Steam Power Station,U.S.A.

	 
	 
	 
	
	
	 
	

	Year
	Plant Cost, $/KW
	Total Non-Fuel O&M Cost $/KW
	Total Non-Fuel O&M Cost  $/MWh
	Total Generation Cost  $/MWh
	O&M Cost  / Plant Cost  %
	O&M Cost/Generation Cost  %

	1988
	818.94
	16.03
	3.32
	19.07
	1.96
	16.43

	1989
	864.61
	14.94
	3.04
	18.98
	1.73
	15.35

	1990
	910.28
	13.23
	3.12
	18.99
	1.45
	15.56

	1991
	955.95
	14.29
	3.09
	18.36
	1.50
	15.86

	1992
	1001.62
	15.10
	3.31
	18.80
	1.51
	16.73

	1993
	1047.30
	16.02
	2.93
	17.40
	1.53
	16.57

	1994
	1092.97
	17.27
	3.22
	18.21
	1.58
	17.61

	1995
	1138.64
	17.91
	3.65
	18.30
	1.57
	19.55

	1996
	1184.31
	18.05
	3.45
	17.97
	1.52
	18.45

	1997
	1229.98
	18.14
	3.48
	17.63
	1.47
	19.19

	1998
	1275.66
	19.53
	3.72
	17.31
	1.53
	20.72

	
	
	
	
	
	
	

	Average
	1047.30
	16.41
	3.30
	18.27
	1.58
	17.46


	TAB -2

	Plant Cost , O & M Cost and Generation Cost, CCCT Station,U.S.A.

	Year
	Plant Cost $/KW
	Total Non-Fuel O&M Cost, $/KW
	Total Non-Fuel O& M Cost ,  $/MWh
	Total Generation Cost , $/MWh
	O&M Cost /Plant Cost,  %
	O&M Cost/Generation Cost,  %

	1992
	606.64
	22.84
	4.35
	25.52
	3.76
	18.05

	1993
	494.38
	26.95
	5.91
	36.28
	5.45
	14.53

	1994
	576.18
	28.64
	5.53
	33.59
	4.97
	16.34

	1995
	657.98
	31.34
	6.53
	37.26
	4.76
	17.20

	1996
	739.79
	26.71
	6.33
	37.01
	3.61
	17.42

	1997
	821.59
	29.88
	6.73
	39.07
	3.64
	17.83

	1998
	903.39
	29.04
	5.91
	35.58
	3.21
	15.37

	
	
	
	
	
	
	

	Average
	685.71
	27.91
	5.90
	34.90
	4.20
	16.68


	TAB -3

	Plant Cost , O & M Cost and Generation Cost, Diesel Engine Generating Station,U.S.A.

	
	
	
	
	
	
	
	

	Year
	Plant Cost, $/KW
	Total Non-Fuel O&M Cost, $/KW
	Total Non-Fuel O&M Cost,  $/MWh
	 Generation Cost ,$
	 Generation Cost, $/MWh
	O&M Cost/Plant Cost , %
	O&M Cost/Generation Cost , %

	1995
	731.71
	85.05382151
	17.91
	14699973
	70.82
	 
	 

	1995
	1464.63
	132.7878723
	49.33
	2975238
	117.59
	 
	

	1995
	1098.17
	108.92
	33.62
	8837605.5
	94.205
	9.92
	35.69

	
	
	
	
	
	
	
	

	1996
	1202.23
	83.93
	18.30
	16135280
	80.5
	
	

	1996
	1522.17
	201.69
	71.03
	4027823
	150.91
	
	

	1996
	1362.2
	142.81
	44.67
	10081551.5
	115.705
	10.48
	38.60

	
	
	
	
	
	
	
	

	1997
	1326.51
	91.05
	19.55
	17233121
	84.67
	
	

	1997
	1522.63
	156.84
	54.04
	3677769
	134.81
	
	

	1997
	1424.57
	123.94
	36.80
	10455445
	109.74
	8.70
	33.53

	
	
	
	
	
	
	
	

	1998
	731.71
	72.52
	13.57
	18213606
	78
	
	

	1998
	1522.63
	162.03
	54.31
	3239478
	115.51
	
	

	1998
	1127.17
	117.28
	33.94
	10726542
	96.755
	10.40
	35.08

	
	
	
	
	
	
	
	

	Average
	1284.00
	126.10
	37.98
	10262822.10
	106.08
	9.88
	35.72


	TAB - 4

	Database , ST Station, Foreign Countries Except U.S.A.

	[ REF : PROJECTED COST OF GENERATING ELECTRICITY UPDATE - 1998 ]

	Sl. No.
	Country
	Capacity     MW
	Emission Control Equipment
	Base Construction Cost, US$ of 01.07.96 /KW
	
	

	
	
	
	
	
	Projected O & M Cost in 2005
	 Projected O & M Cost & Generation Cost, at 10% Discount Rate

	
	
	
	
	
	
	US$/1000 of 01.07.96/kWh

	
	
	
	
	
	 US$ of 01.07.96/KW /Year
	% of Base Construction Cost
	O & M
	O & M /Total  %
	Total

	1
	Belgium
	1x400
	FGD,DeNOx,ESP
	1386
	66.8
	4.82
	10.4
	19.82
	52.47

	2
	Canada
	4x750
	FGD,SCR
	837
	26.01
	3.11
	4.05
	10.94
	37.03

	
	
	4x200
	FGD
	1360
	50.55
	3.72
	7.87
	14.52
	54.19

	3
	Denmark
	1x400
	FGD,DeNOx,ESP
	1329
	43.87
	3.30
	6.83
	13.97
	48.9

	4
	Finland
	1x500
	FGD,SCR
	885
	57.71
	6.52
	8.99
	22.99
	39.11

	5
	France
	1x572
	FGD,SCR,ESP
	1346
	64.43
	4.79
	10.03
	16.85
	59.54

	6
	Hungary
	1x120
	 
	1227
	58.35
	4.76
	9.09
	19.21
	47.33

	
	
	2x459
	FGD
	1318
	37.73
	2.86
	5.88
	12.89
	45.62

	7
	Italy
	4x617
	FGD,SCR,ESP
	1173
	39.75
	3.39
	6.19
	11.74
	52.73

	8
	Japan
	1x930
	FGD,DeNOx,Dust
	2561
	81.33
	3.18
	12.66
	16.63
	76.14

	9
	Korea
	1x500
	FGD,SCR
	1174
	53.13
	4.53
	8.27
	18.39
	44.96

	10
	Netherland
	1x600
	FGD,SCR
	1254
	53.35
	4.25
	8.31
	14.71
	56.48

	
	
	1x600
	FGD,SCR
	1450
	53.35
	3.68
	8.31
	14.01
	59.33

	
	
	1x800
	FGD,DeNOx
	1553
	54.51
	3.51
	8.49
	13.79
	61.55

	11
	Portugal
	1x315
	FGD,SCR,ESP
	1999
	74.76
	3.74
	11.64
	16.76
	69.44

	
	
	1x411
	FGD,SCR,ESP
	1902
	73.85
	3.88
	11.5
	17.26
	66.62

	12
	Spain
	1x500
	FGD,ESP,LNB
	1326
	39.72
	3.00
	6.18
	11.30
	54.67

	13
	Turkey
	1x500
	FGD,DeNOx,Dust
	1019
	58.13
	5.70
	9.05
	18.58
	48.7

	
	
	4x85
	FGD,DeNOx,Dust
	1476
	49.18
	3.33
	7.66
	10.98
	69.74

	14
	USA
	1x300
	FGD,ESP,LNB
	1009
	33.5
	3.32
	5.22
	15.04
	34.71

	
	
	1x380
	LNB,ESP
	1154
	32.84
	2.85
	5.11
	14.31
	35.7

	14
	Brazil
	1x315
	ESP
	1258
	17.5
	1.39
	3.12
	7.22
	43.2

	
	
	1x315
	ESP
	1094
	17.69
	1.62
	3.14
	5.08
	61.8

	15
	China
	2x600
	FGD,ESP
	772
	36.05
	4.67
	5.61
	14.04
	39.96

	17
	India
	2x460
	ESP
	935
	27.89
	2.98
	4.34
	10.80
	40.17

	16
	Russia
	4x300
	FGD
	1291
	32.99
	2.56
	7.35
	13.28
	55.34


	TAB - 5

	Database , CCCT Station, Foreign Countries Except U.S.A.

	[ REF : PROJECTED COST OF GENERATING ELECTRICITY UPDATE - 1998 ]

	Sl. No.
	Country
	Capacity     MW
	Emission Control Equipment
	Base Construction Cost   US$ of 01.07.96 /KW
	Projected O & M Cost in 2005
	Projected O & M Cost & Generation Cost, at 10% Discount Rate

	
	
	
	
	
	
	US$/1000 of 01.07.96/kWh

	
	
	
	
	
	 US$ of 01.07.96/KW /Year
	% of Base Construction Cost
	O & M
	O & M /Total  %
	Total

	1
	Belgium
	1x350
	LNB
	761
	45.32
	5.96
	7.06
	16.68
	42.33

	2
	Canada
	2x750
	 
	536
	13.04
	2.43
	2.03
	6.14
	33.04

	3
	Denmark
	1x337
	DeNOx
	809
	27.8
	3.44
	4.33
	8.34
	51.94

	
	
	1x400
	DeNOx
	885
	67.05
	7.58
	5.77
	9.99
	57.77

	4
	Finland
	2x350
	 
	622
	70.63
	11.36
	11
	26.78
	41.07

	5
	France
	1x660
	LNB
	739
	28.53
	3.86
	4.44
	8.32
	53.35

	6
	Hungary
	1x389
	 
	595
	21.17
	3.56
	3.49
	8.65
	40.37

	7
	Italy
	2x350
	LNB
	652
	16.94
	2.60
	2.64
	5.14
	51.32

	8
	Japan
	2x343
	DeNOx
	1640
	51.11
	3.12
	7.96
	9.43
	84.4

	9
	Korea
	1x450
	LNB
	583
	21.8
	3.74
	3.39
	7.22
	46.98

	10
	Netherland
	1x250
	 
	725
	24.59
	3.39
	3.83
	7.93
	48.31

	
	
	1x350
	 
	664
	23.71
	3.57
	3.69
	8.39
	43.99

	11
	Portugal
	1x326
	LNB
	790
	16.1
	2.04
	2.51
	5.04
	49.79

	
	
	1x459
	LNB
	697
	15.04
	2.16
	2.34
	4.83
	48.49

	12
	Spain
	1x315
	LNB
	663
	31.37
	4.73
	4.88
	8.98
	54.36

	13
	Turkey
	2x340
	DeNOx
	402
	6.07
	1.51
	0.94
	2.77
	33.94

	14
	USA
	1x250
	SCR
	422
	18.09
	4.29
	2.82
	10.30
	27.37

	
	
	1x350
	SCR
	419
	17.42
	4.16
	2.71
	11.48
	23.6

	14
	Brazil
	2x450
	 
	677
	8.39
	1.24
	1.45
	4.43
	32.73

	
	
	1x450
	 
	766
	8.62
	1.13
	1.47
	4.22
	34.87

	15
	Russia
	4x360
	 
	721
	20.09
	2.79
	4.05
	10.39
	38.99


	Table - 6

	
	Project Cost, ST Station, Domestic

	Year
	Name of the Project & Capacity (No x MW)
	Project Cost , Rs./KW

	85-86
	Ukai - III, 1 x 210
	5099

	86-87
	 -
	 

	87-88
	Wanakbori - II, 3 x 210 
	6816

	87-88
	 Neyveli TPS Stg - I, 3 x 210
	8258

	88-89
	Singrauli STPS, 5 x 200 + 2 x 500
	5954

	89-90
	Vijayawada - II, 2 x 210
	12175

	90-91
	Gandhinagar - II, 2 x 210
	12945

	90-91
	Rihand STPS, 2 x 500
	23900

	91-92
	 Neyveli TPS Stg - II, 4 x 210
	17208

	92-93
	 -
	 

	93-94
	 -
	 

	94-95
	Vijayawada - III, 2 x 210
	20000

	94-95
	Rayalaseema – I, 2 x 210
	20483

	94-95
	NCTPP Dadri, 4 x 210
	19872

	95-96
	IB Valley - I, 2 x 210
	23174

	95-96
	Farakka STPS, 3 x 200 + 2 x 500
	19901

	95-96
	Kolaghat TPS - II, 3 x 210
	17778

	95-96
	North Madras, 3 x 210
	22168

	96-97
	 -
	 

	97-98
	 -
	 

	98-99
	Kothagudem TPS Stg - V, 2 x 250
	28480


	TAB - 7
	
	

	O & M COST, Rs. in Lacs / MW, ST Station, Domestic
	
	

	Plant
	92-93
	93-94
	94-95
	95-96
	96-97
	97-98
	98-99
	99-2K
	
	

	Singrauli STPS
	3.13
	4.02
	5.23
	5.17
	5.38
	8.09
	8.08
	10.63
	
	

	Rihand STPS
	4.07
	4.29
	5.24
	5.67
	7.51
	8.72
	9.06
	8.56
	
	

	Farakka STPS
	8.89
	11.09
	12.48
	7.35
	9.82
	8.36
	8.36
	9.64
	
	

	Unchahar -I TPS
	5.39
	7.23
	9.25
	8.76
	11.25
	10.78
	13.66
	16.42
	
	

	NCTPP Dadri TPS
	7.70
	6.25
	7.35
	6.08
	7.24
	8.04
	9.79
	10.83
	
	

	Santaldih TPS
	 
	 
	4.49
	4.78
	5.09
	6.64
	7.74
	9.45
	
	

	Kolaghat TPS
	 
	 
	3.46
	4.31
	4.06
	4.85
	5.65
	7.62
	
	

	Neyveli TPS -I
	 
	 
	 
	8.39
	8.04
	9.27
	9.12
	7.52
	
	

	Neyveli TPS -II , Stage I
	 
	 
	 
	6.47
	6.07
	7.01
	7.34
	7.10
	
	

	Neyveli TPS -II , Stage II
	 
	 
	 
	6.55
	6.11
	7.02
	7.66
	7.30
	
	

	North Madras TPS
	 
	 
	 
	 
	 
	7.84
	11.03
	9.54
	
	

	
	
	
	
	
	
	
	
	
	
	

	TAB - 8
	
	

	O & M COST / PROJECT COST, %, ST Station , Domestic
	
	

	 
	92-93
	93-94
	94-95
	95-96
	96-97
	97-98
	98-99
	99-2K
	
	Average

	Project Cost , Rs./KW
	16718.7
	18551.6
	20384.5
	22217.4
	24050.3
	25883.2
	27716.1
	29549
	
	 

	Plant
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Singrauli STPS
	1.87
	2.16
	2.57
	2.33
	2.24
	3.13
	2.91
	3.60
	
	2.60

	Rihand STPS
	2.43
	2.31
	2.57
	2.55
	3.12
	3.37
	3.27
	2.90
	
	2.82

	Farakka STPS
	5.32
	5.98
	6.12
	3.31
	4.08
	3.23
	3.02
	3.26
	
	4.29

	Unchahar -I TPS
	3.22
	3.90
	4.54
	3.94
	4.68
	4.17
	4.93
	5.56
	
	4.37

	NCTPP Dadri TPS
	4.60
	3.37
	3.61
	2.74
	3.01
	3.10
	3.53
	3.67
	
	3.45

	Santaldih TPS
	 
	 
	2.20
	2.15
	2.12
	2.57
	2.79
	3.20
	
	2.50

	Kolaghat TPS
	 
	 
	1.70
	1.94
	1.69
	1.88
	2.04
	2.58
	
	1.97

	Neyveli TPS -I
	 
	 
	 
	3.77
	3.35
	3.58
	3.29
	2.55
	
	3.31

	Neyveli TPS -II , Stage I
	 
	 
	 
	2.91
	2.52
	2.71
	2.65
	2.40
	
	2.64

	Neyveli TPS -II , Stage II
	 
	 
	 
	2.95
	2.54
	2.71
	2.77
	2.47
	
	2.69

	North Madras TPS
	 
	 
	 
	 
	 
	3.03
	3.98
	3.23
	
	3.41

	Average
	3.49
	3.54
	3.33
	2.86
	2.93
	3.04
	3.20
	3.22
	
	

	TAB - 9
	
	

	O & M COST / GENERATION COST, %, ST Station, Domestic
	
	

	
	
	
	
	
	
	
	
	
	
	

	Plant
	92-93
	93-94
	94-95
	95-96
	96-97
	97-98
	98-99
	99-2K
	
	Average

	Singrauli STPS
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Rihand STPS
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Farakka STPS
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Unchahar -I TPS
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	NCTPP Dadri TPS
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Vijayawada TPS
	 
	 
	4.39
	2.31
	4.76
	4.95
	5.21
	 
	
	4.32

	Santaldih TPS
	 
	 
	17.6
	15.77
	16.32
	16.53
	18.63
	 
	
	16.97

	Kolaghat TPS
	 
	 
	6.13
	6.2
	6.45
	6.59
	7.04
	 
	
	6.48

	Neyveli TPS -I
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Neyveli TPS -II , Stage I
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Neyveli TPS -II , Stage II
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	North Madras TPS
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	
	
	
	
	
	
	
	
	
	
	

	Average
	 
	 
	9.37
	8.09
	9.18
	9.36
	10.29
	 
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	TAB - 10
	
	

	O & M COST , CCCT Station , Domestic
	
	

	
	
	
	
	
	
	
	
	
	
	

	Plant
	Project Cost, Rs./KW
	O&M Cost
	93-94
	94-95
	95-96
	96-97
	97-98
	98-99
	99-2K
	Average

	Auraiya GPS 
	10232
	Rs. Lacs/MW
	4.39
	4.34
	2.34
	7.32
	5.29
	11.85
	5.97
	5.93

	 
	 
	% of Project Cost
	4.29
	4.24
	2.29
	7.15
	5.17
	11.58
	5.83
	5.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kawas GPS
	24376
	Rs. Lacs/MW
	3.92
	4.28
	4.02
	10.76
	8.40
	11.87
	21.62
	9.27

	 
	 
	% of Project Cost
	1.61
	1.76
	1.65
	4.41
	3.45
	4.87
	8.87
	3.80
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6.0.0
ATTACHMENTS

ATTACHMENT  
1
:
DATABASE, ST STATION,  USA


(3 SHEETS)


ATTACHMENT
2
:
DATABASE, CCCT STATION, USA


(1 SHEET)


ATTACHMENT
3
:
DATABASE, DG STATION, USA


(1 SHEET)


ATTACHMENT
4
:
DATABASE, ST STATION AND CCCT


(25 SHEETS)


STATION, DOMESTIC


ATTACHMENT
5
:
(GENERATION) COST STRUCTURE OF 



(8 SHEETS)


SEBS, ST STATION, DOMESTIC

	Plant Name
	Year
	Year Last Unit Installed
	Name Plate Capacity MW
	Net Generation MWh
	Cap Factor %
	Total Cost of Plant $
	Fuel $
	Total Non-Fuel O&M $
	Total Production Costs $

	McWilliams
	1988
	1959
	40
	5510
	1.48
	0
	191808
	649952
	841760

	McWilliams
	1989
	1959
	40
	3924
	1.06
	0
	151106
	537770
	688876

	McWilliams
	1990
	1959
	40
	31055
	8.37
	0
	935135
	598435
	1533570

	McWilliams
	1991
	1959
	40
	12132
	3.27
	0
	372856
	599523
	972379

	McWilliams
	1992
	1959
	40
	12162
	3.27
	0
	394775
	697169
	1091944

	McWilliams
	1993
	1959
	40
	13854
	3.74
	0
	564562
	759529
	1324091

	McWilliams
	1994
	1959
	40
	9688
	2.61
	0
	392515
	929670
	1322185

	McWilliams
	1995
	1959
	40
	8334
	2.25
	0
	369556
	662716
	1032272

	Port Allen
	1995
	1969
	10
	57092
	65.17
	5641816
	0
	1078931
	1078931

	Port Allen
	1996
	1969
	10
	53525
	60.93
	9876201
	0
	1106224
	1106224

	Port Allen
	1997
	1969
	10
	54180
	61.85
	9950758
	0
	1231420
	1231420

	Port Allen
	1998
	1969
	10
	48833
	55.75
	5641816
	0
	1197428
	1197428

	Haynes Generating Station
	1988
	1967
	1606
	4075286
	29.55
	235514398
	87881289
	18211531
	106092820

	Haynes Generating Station
	1989
	1967
	1606
	3602055
	26.19
	234497100
	39016837
	29758959
	68775796

	Haynes Generating Station
	1990
	1967
	1606
	3736635
	27.17
	253376908
	107013876
	25104984
	132118860

	Haynes Generating Station
	1991
	1967
	1606
	2485700
	18.07
	285156148
	84022438
	27442416
	111464854

	Haynes Generating Station
	1992
	1967
	1606
	2953910
	21.42
	291816106
	90933939
	26657594
	117591533

	Haynes Generating Station
	1993
	1967
	1606
	3821331
	27.79
	312423722
	137266379
	26860732
	164127111

	Haynes Generating Station
	1994
	1967
	1606
	3050234
	22.18
	333054888
	107109941
	29994567
	137104508

	Haynes Generating Station
	1995
	1967
	1606
	3194981
	23.23
	338725590
	94357682
	22506933
	116864615

	Haynes Generating Station
	1996
	1967
	1606
	1326671
	9.62
	339183998
	36649154
	22085396
	58734550

	Haynes Generating Station
	1997
	1967
	1606
	719618
	5.23
	343645778
	36804207
	31071000
	67875207

	Haynes Generating Station
	1998
	1967
	1606
	554379
	4.03
	344772910
	32797824
	29610176
	62408000

	Linden
	1988
	1972
	612.94
	1185765
	27.05
	161336939
	30240031
	17321171
	47561202

	Linden
	1989
	1972
	612.94
	1302053
	29.79
	162946968
	37833576
	17112598
	54946174

	Linden
	1990
	1972
	612.94
	544699
	12.46
	168077300
	18456622
	14429507
	32886129

	Linden
	1991
	1972
	612.94
	653975
	14.81
	171237167
	21228238
	16775808
	38004046

	Linden
	1992
	1972
	612.94
	486033
	10.98
	172593728
	16702265
	13458688
	30160953

	Linden
	1993
	1972
	612.94
	70766
	1.6
	174151695
	5331185
	7772701
	13103886

	Linden
	1994
	1972
	612.94
	176649
	4
	141872692
	9261390
	7362665
	16624055

	Linden
	1995
	1972
	612.94
	116880
	3.1
	145674229
	7073918
	6475801
	13549719

	Linden
	1996
	1972
	612.94
	8217
	0.22
	145831909
	0
	0
	0

	Linden
	1997
	1972
	519.44
	18234
	0.48
	146753316
	1632380
	2175871
	3808251

	Linden
	1998
	1972
	519.44
	49401
	1.31
	146753316
	2012960
	1609821
	3622781

	Colbert
	1988
	1965
	1350
	8367982
	76.52
	309249037
	153855132
	18581852
	172436984

	Colbert
	1989
	1965
	1350
	6980489
	66.18
	314035298
	135804256
	18273234
	154077490

	Colbert
	1990
	1965
	1350
	5153786
	48.86
	312211766
	81503388
	21104178
	102607566

	Colbert
	1991
	1965
	1350
	6678833
	63.32
	318235718
	97035576
	19362454
	116398030

	Colbert
	1992
	1965
	1350
	5698990
	53.89
	320043519
	87535853
	23151300
	110687153

	Colbert
	1993
	1965
	1350
	7333973
	69.54
	419569491
	91874560
	19000120
	110874680

	Colbert
	1994
	1965
	1350
	6811462
	64.58
	514030485
	100926401
	25844446
	126770847

	Colbert
	1995
	1965
	1350
	6598102
	62.56
	607726219
	89805935
	24114618
	113920553

	Colbert
	1996
	1965
	1350
	7836469
	74.1
	631754833
	102890579
	25452633
	128343212

	Colbert
	1997
	1965
	1350
	6739698
	63.9
	621707561
	86501463
	27740085
	114241548

	Colbert
	1998
	1965
	1350
	6753512
	64.03
	650439343
	89019248
	29398375
	118417623

	Johnsonville (TVA)
	1988
	1959
	1485.2
	5736405
	54.88
	313586778
	78200064
	21002494
	99202558

	Johnsonville (TVA)
	1989
	1959
	1485.2
	4684950
	42.65
	318533230
	65901493
	19581020
	85482513

	Johnsonville (TVA)
	1990
	1959
	1485.2
	5002721
	45.54
	346994080
	75317126
	19799711
	95116837

	Johnsonville (TVA)
	1991
	1959
	1485.2
	4787658
	43.58
	352369707
	69550102
	20634313
	90184415

	Johnsonville (TVA)
	1992
	1959
	1485.2
	5010988
	45.49
	353250747
	77739654
	25191519
	102931173

	Johnsonville (TVA)
	1993
	1959
	1485.2
	7443489
	67.76
	354977159
	110570914
	25174390
	135745304

	Johnsonville (TVA)
	1994
	1959
	1485.2
	7690913
	70.01
	410767617
	115217928
	28513301
	143731229

	Johnsonville (TVA)
	1995
	1959
	1485.2
	6528917
	59.43
	475526517
	88468176
	33012093
	121480269

	Johnsonville (TVA)
	1996
	1959
	1485.2
	7486226
	67.96
	572305513
	102092825
	35036285
	137129110

	Johnsonville (TVA)
	1997
	1959
	1485.2
	6644844
	60.49
	586868537
	90594321
	29760401
	120354722

	Johnsonville (TVA)
	1998
	1959
	1485.2
	6965680
	63.41
	600642302
	90141116
	38821213
	128962329

	Kingston
	1988
	1955
	1700
	9499491
	74.69
	316332987
	119173848
	25659523
	144833371

	Kingston
	1989
	1955
	1700
	9014076
	70.67
	320527950
	109538666
	21723687
	131262353

	Kingston
	1990
	1955
	1700
	8670360
	67.98
	338586415
	114897083
	21312558
	136209641

	Kingston
	1991
	1955
	1700
	9637799
	75.56
	342614150
	123030545
	25858651
	148889196

	Kingston
	1992
	1955
	1700
	8994754
	70.33
	358139324
	115852614
	24463913
	140316527

	Kingston
	1993
	1955
	1700
	10129502
	79.42
	383362630
	123629768
	25050737
	148680505

	Kingston
	1994
	1955
	1700
	9980963
	78.25
	391172558
	127499171
	29806463
	157305634

	Kingston
	1995
	1955
	1700
	10192073
	79.91
	402208789
	128563597
	29467454
	158031051

	Kingston
	1996
	1955
	1700
	9858167
	77.08
	444120708
	123763687
	35337704
	159101391

	Kingston
	1997
	1955
	1700
	9326416
	73.12
	473630817
	116400501
	32618771
	149019272

	Kingston
	1998
	1955
	1700
	10264053
	80.47
	482793250
	127594901
	33353748
	160948649

	
	
	
	
	
	
	
	
	
	

	Plant Name
	Year
	Year Last Unit Installed
	Name Plate Capacity MW
	Net Generation MWh
	Cap Factor %
	Total Cost of Plant $
	Fuel $
	Total Non-Fuel O&M $
	Total Production Costs $

	Widows Creek
	1988
	1965
	1968.76
	4748864
	31.4
	479925148
	72652063
	34344326
	106996389

	Widows Creek
	1989
	1965
	1968.76
	5902341
	41.77
	504504584
	82358249
	32308009
	114666258

	Widows Creek
	1990
	1965
	1968.76
	7043362
	49.85
	533483651
	94866068
	36393202
	131259270

	Widows Creek
	1991
	1965
	1968.76
	6138477
	43.44
	547037304
	92677612
	35287760
	127965372

	Widows Creek
	1992
	1965
	1968.76
	7471701
	52.73
	599045567
	100325817
	37910819
	138236636

	Widows Creek
	1993
	1965
	1968.76
	8969577
	63.48
	607178442
	117180890
	40801014
	157981904

	Widows Creek
	1994
	1965
	1968.76
	9447355
	66.86
	700312162
	133722652
	45616855
	179339507

	Widows Creek
	1995
	1965
	1968.76
	9530981
	67.45
	730696957
	133241583
	35471319
	168712902

	Widows Creek
	1996
	1965
	1968.76
	8406560
	58.75
	765252326
	116136042
	53797678
	169933720

	Widows Creek
	1997
	1965
	1968.76
	8002680
	56.08
	767011068
	109606544
	42829930
	152436474

	Widows Creek
	1998
	1965
	1968.76
	7980620
	54.88
	797923680
	114692109
	48472996
	163165105

	Cholla
	1988
	1981
	1105.44
	5423223
	65.26
	820650041
	98953532
	39800254
	138753786

	Cholla
	1989
	1981
	1105
	6910089
	83.92
	824668432
	118244375
	31238635
	149483010

	Cholla
	1990
	1981
	1105
	5554151
	67.45
	828755391
	94385981
	23599091
	117985072

	Cholla
	1991
	1981
	1105.44
	5514362
	67.04
	720935335
	92207488
	25076369
	117283857

	Cholla
	1992
	1981
	1105.44
	6757839
	81.84
	723412033
	110661260
	30448231
	141109491

	Cholla
	1993
	1981
	1105.44
	6844090
	80.55
	834012174
	107195274
	28608119
	135803393

	Cholla
	1994
	1981
	1105.44
	6648405
	78.24
	837013184
	111969589
	29532678
	141502267

	Cholla
	1995
	1981
	1105.44
	5085690
	58.35
	838620262
	89569138
	26064209
	115633347

	Cholla
	1996
	1981
	1105.44
	5019969
	57.44
	843935177
	88692952
	31017875
	119710827

	Cholla
	1997
	1981
	1105.44
	6278672
	72.03
	840605201
	100273028
	26651143
	126924171

	Cholla
	1998
	1981
	1105.44
	6370909
	73.09
	842924274
	90136261
	29882531
	120018792

	Antelope Valley
	1988
	1986
	870
	6490779
	82.1
	0
	43486447
	20174147
	63660594

	Antelope Valley
	1989
	1986
	870
	5724763
	72.61
	0
	43488754
	74556507
	118045261

	Antelope Valley
	1990
	1986
	870
	5717968
	72.53
	0
	44755747
	82851970
	127607717

	Antelope Valley
	1991
	1986
	870
	5870154
	74.46
	0
	45649212
	68258814
	113908026

	Antelope Valley
	1992
	1986
	870
	6181667
	78.19
	0
	51093167
	68850086
	119943253

	Antelope Valley
	1993
	1986
	870
	6540406
	82.96
	0
	52191256
	67411789
	119603045

	Antelope Valley
	1994
	1986
	870
	6232097
	79.05
	0
	47423198
	68059621
	115482819

	Antelope Valley
	1995
	1986
	870
	6279201
	79.64
	0
	49237280
	64017877
	113255157

	Antelope Valley
	1996
	1986
	870
	6250411
	79.06
	0
	51347477
	66418473
	117765950

	Antelope Valley
	1997
	1986
	870
	6456015
	81.89
	0
	61918691
	70084130
	132002821

	Antelope Valley
	1998
	1986
	870
	6895069
	87.46
	0
	56408569
	77363526
	133772095

	Grand River Dam
	1988
	1986
	1000
	6442822
	72.62
	769604095
	61307746
	11101309
	72409055

	Grand River Dam
	1989
	1986
	1000
	5964425
	67.41
	724673395
	67609454
	12752596
	80362050

	Grand River Dam
	1990
	1986
	1010
	5475517
	61.89
	766545556
	61030598
	14343268
	75373866

	Grand River Dam
	1991
	1986
	1010
	6168564
	69.72
	766960156
	63490213
	16673229
	80163442

	Grand River Dam
	1992
	1986
	1010
	5517697
	62.19
	787161838
	57762531
	12971184
	70733715

	Grand River Dam
	1993
	1986
	1010
	6216399
	70.26
	786850168
	59970859
	15837727
	75808586

	Grand River Dam
	1994
	1986
	1010
	6336604
	71.62
	786529619
	66781262
	13836998
	80618260

	Grand River Dam
	1995
	1986
	1010
	6011664
	67.95
	817569727
	62238185
	15768101
	78006286

	Grand River Dam
	1996
	1986
	1010
	5995774
	67.58
	818783909
	62807896
	15001548
	77809444

	Grand River Dam
	1997
	1981
	1010
	6151160
	69.52
	789365951
	63258690
	16044525
	79303215

	Grand River Dam
	1998
	1981
	1010
	5348523
	60.45
	820423124
	54573694
	17584318
	72158012

	Plant Name
	Year
	Year Last Unit Installed
	Name Plate Capacity MW
	Net Generation MWh
	Cap Factor %
	Total Cost of Plant $
	Fuel $
	Total Non-Fuel O&M $
	Total Production Costs $

	Schahfer
	1988
	1986
	1943.46
	4939319
	35.34
	1475695535
	110363038
	42699875
	153062913

	Schahfer
	1989
	1986
	1943.46
	6443128
	46.23
	1485253817
	129289774
	36858594
	166148368

	Schahfer
	1990
	1986
	1943.46
	6382417
	45.79
	1508442358
	126674290
	47148519
	173822809

	Schahfer
	1991
	1986
	1943.46
	7069049
	49.66
	1514641536
	138822786
	52325252
	191148038

	Schahfer
	1992
	1986
	1943.46
	6971897
	48.84
	1521453234
	127993051
	39694045
	167687096

	Schahfer
	1993
	1986
	1943.46
	6736787
	47.33
	1529875762
	122115013
	41762789
	163877802

	Schahfer
	1994
	1986
	1943.46
	6354041
	44.64
	1532566694
	111134679
	44870681
	156005360

	Schahfer
	1995
	1986
	1943.46
	7503431
	52.71
	1575417394
	114048060
	48307171
	162355231

	Schahfer
	1996
	1986
	1943.46
	7724409
	54.12
	1600181128
	118160728
	43681291
	161842019

	Schahfer
	1997
	1986
	1943.46
	8623828
	60.58
	1600236558
	130223507
	42644228
	172867735

	Schahfer
	1998
	1986
	1943.46
	9262604
	65.07
	1608661102
	130840374
	36649244
	167489618

	Welsh (TX)
	1988
	1982
	1674
	7664430
	55.08
	438204491
	176464991
	8152959
	184617950

	Welsh (TX)
	1989
	1982
	1674
	8479649
	57.83
	438401150
	188134260
	8565338
	196699598

	Welsh (TX)
	1990
	1982
	1674
	7433288
	50.69
	437694422
	170477278
	10001594
	180478872

	Welsh (TX)
	1991
	1982
	1674
	8170536
	58.88
	438115983
	186123217
	11391556
	197514773

	Welsh (TX)
	1992
	1982
	1674
	7887524
	56.69
	440314169
	176324683
	9485702
	185810385

	Welsh (TX)
	1993
	1982
	1674
	8075481
	58.2
	442389175
	176388414
	11240180
	187628594

	Welsh (TX)
	1994
	1982
	1674
	7569380
	54.55
	446001416
	152480011
	10857855
	163337866

	Welsh (TX)
	1995
	1982
	1674
	7441335
	53.63
	446987855
	147103817
	14197940
	161301757

	Welsh (TX)
	1996
	1982
	1674
	9181009
	65.98
	453604741
	176786786
	15973984
	192760770

	Welsh (TX)
	1997
	1982
	1536.96
	9884991
	71.24
	472536206
	180117804
	14121844
	194239648

	Welsh (TX)
	1998
	1982
	1535.96
	10023677
	72.24
	476463806
	169642354
	17914362
	187556716

	Chesterfield
	1988
	1969
	1352.94
	6760163
	60.12
	368797730
	100342514
	30718008
	131060522

	Chesterfield
	1989
	1969
	1352.94
	7299739
	65.1
	373050113
	111350003
	32263720
	143613723

	Chesterfield
	1993
	1969
	1352.94
	7626439
	68.02
	387188123
	111175968
	30126856
	141302824

	Chesterfield
	1994
	1969
	1352.94
	7218010
	64.37
	384756456
	107101630
	28779245
	135880875

	Chesterfield
	1995
	1969
	1352.94
	7154327
	63.8
	375223902
	107494231
	30748042
	138242273

	Chesterfield
	1996
	1969
	1352.94
	7691995
	68.41
	380677067
	114971943
	16896923
	131868866

	Chesterfield
	1997
	1969
	1352.94
	7483726
	66.74
	360140758
	109745013
	18707855
	128452868

	Chesterfield
	1998
	1969
	1352.94
	7201560
	64.23
	361152443
	106331151
	20697673
	127028824


	Plant Name
	Year
	Year Last Unit Installed
	Name Plate Capacity MW
	Net Generation MWh
	Cap Factor %
	Total Cost of Plant, $
	Fuel $
	Total Non-Fuel O&M $
	Total Production Costs $

	Chesterfield
	1992
	1992
	1828
	8653597
	56.39
	575151681
	139865586
	33530470
	173396056

	Chesterfield
	1993
	1992
	474.35
	2359760
	57.68
	242307812
	55721017
	3420600
	59141617

	Chesterfield
	1994
	1992
	474.35
	2255832
	55.14
	244517788
	52003837
	5133337
	57137174

	Chesterfield
	1995
	1992
	474.35
	1729866
	42.29
	249338696
	38883406
	5245714
	44129120

	Chesterfield
	1996
	1992
	474.35
	1034546
	25.22
	257004263
	26862771
	2757389
	29620160

	Chesterfield
	1997
	1992
	474.35
	937983
	22.93
	256189941
	26255248
	2086857
	28342105

	Chesterfield
	1998
	1992
	474.35
	1760861
	43.04
	252771292
	44779589
	8197989
	52977578

	Hermiston Generating Co.
	1996
	1996
	468
	1544880
	37.26
	322543580
	28212508
	3775956
	31988464

	Hermiston Generating Co.
	1997
	1996
	474
	1923606
	46.82
	311837498
	46835245
	9025226
	55860471

	Hermiston Generating Co.
	1998
	1996
	474
	3403971
	82.33
	308054451
	67270735
	9448765
	76719500

	Maalaea
	1993
	1993
	154.1
	594120
	41.43
	132779629
	28268123
	6837293
	35105416

	Maalaea
	1994
	1993
	154.1
	641624
	44.66
	133239710
	25874991
	8030766
	33905757

	Maalaea
	1995
	1993
	154.1
	702692
	49.21
	133619605
	29315736
	8620090
	37935826

	Maalaea
	1996
	1993
	174.1
	739085
	51.62
	134735272
	37500529
	10010942
	47511471

	Maalaea
	1997
	1993
	174.1
	740350
	55.24
	135179866
	38560785
	10439301
	49000086

	Maalaea
	1998
	1993
	174.1
	757765
	54.75
	193244147
	30579448
	10535398
	41114846

	Ocean State Power
	1992
	1990
	254.43
	2187206
	100
	207277280
	52281699
	8129652
	60411351

	Ocean State Power
	1993
	1990
	254.43
	1859339
	84.9
	213897242
	44506345
	9423590
	53929935

	Ocean State Power
	1994
	1990
	254.43
	2043779
	93.32
	214272264
	40162292
	9439989
	49602281

	Ocean State Power
	1995
	1990
	254.43
	1606200
	73.34
	165456800
	40454836
	10947836
	51402672

	Ocean State Power
	1996
	1990
	254.43
	1933491
	88.05
	222814522
	43947206
	14698017
	58645223

	Ocean State Power
	1997
	1990
	254.43
	1900440
	86.78
	222148309
	43980694
	9010255
	52990949

	Ocean State Power
	1998
	1990
	254.43
	2024105
	92.42
	222056652
	46158100
	8371804
	54529904

	Ocean State Power II
	1992
	1991
	254.43
	2142090
	100
	165251985
	50191388
	11703734
	61895122

	Ocean State Power II
	1993
	1991
	254.43
	1961710
	89.58
	165986717
	51736527
	10965202
	62701729

	Ocean State Power II
	1994
	1991
	254.43
	2063409
	94.22
	165992883
	48676319
	13419612
	62095931

	Ocean State Power II
	1995
	1991
	254.43
	1606356
	73.35
	165817092
	46251952
	13453740
	59705692

	Ocean State Power II
	1996
	1991
	254.43
	2110773
	96.12
	166683948
	54050720
	10629477
	64680197

	Ocean State Power II
	1997
	1991
	254.43
	1725412
	78.79
	170355191
	45988796
	18935874
	64924670

	Ocean State Power II
	1998
	1991
	254.43
	2024105
	92.42
	170072934
	50599194
	10470202
	61069396

	Richard M. Flynn
	1994
	1994
	164
	717233
	50.85
	120725000
	24148000
	1250000
	25398000

	Richard M. Flynn
	1995
	1994
	164
	1170210
	82.97
	120725000
	41498000
	2522000
	44020000

	Richard M. Flynn
	1996
	1994
	164
	885861
	60.43
	133332000
	36096000
	5927000
	42023000

	Richard M. Flynn
	1997
	1994
	164
	1143973
	78.22
	133332000
	45553000
	4147000
	49700000

	Richard M. Flynn
	1998
	1994
	164
	1065134
	72.83
	133485000
	47615000
	5103000
	52718000


	Plant Name
	Year
	Year Last Unit Installed
	Name Plate Capacity MW
	Net Generation MWh
	Cap Factor %
	Total Cost of Plant $
	Fuel $
	Total Non-Fuel O&M $
	Total Production Costs $

	Sebring Phillips
	1991
	1983
	38.44
	34055
	10.23
	57964878
	1194503
	1021051
	2215554

	Sebring Phillips
	1992
	1983
	38.44
	49567
	15.25
	59561626
	1605682
	1230271
	2835953

	Sebring Phillips
	1993
	1983
	38.44
	40548
	13.61
	59741583
	1301134
	1056462
	2357596

	Sebring Phillips
	1996
	1983
	38.44
	52916
	17.72
	59776347
	1970669
	1491952
	3462621

	Sebring Phillips
	1997
	1983
	38.43
	51914
	17.43
	59823325
	1858210
	964387
	2822597

	Sebring Phillips
	1998
	1983
	38.43
	68328
	22.94
	59847501
	2119704
	979233
	3098937

	Port Allen
	1995
	1991
	43.7
	207563
	54.22
	31975604
	10983121
	3716852
	14699973

	Port Allen
	1996
	1991
	43.7
	200448
	52.22
	52537351
	12467455
	3667825
	16135280

	Port Allen
	1997
	1991
	43.7
	203525
	53.17
	57968366
	13254449
	3978672
	17233121

	Port Allen
	1998
	1991
	43.7
	233518
	61
	31975604
	15044405
	3169201
	18213606

	Pennsbury
	1997
	1996
	6
	45165
	85.93
	3846648
	280621
	307766
	588387

	Pennsbury
	1998
	1996
	6
	15240
	29
	3846648
	95892
	307766
	403658

	Pebbly Beach
	1995
	1995
	9.4
	25302
	30.73
	13767561
	1727032
	1248206
	2975238

	Pebbly Beach
	1996
	1995
	9.4
	26690
	32.32
	14308358
	2131975
	1895848
	4027823

	Pebbly Beach
	1997
	1995
	9.4
	27282
	33.13
	14312697
	2203443
	1474326
	3677769

	Pebbly Beach
	1998
	1995
	9.4
	28046
	34.06
	14312697
	1716370
	1523108
	3239478

	Lanai City & Miki Basin
	1995
	1948
	10.76
	27504
	29.18
	4410104
	2331141
	1100875
	3432016

	Lanai City & Miki Basin
	1996
	1948
	15.16
	28365
	21.3
	15877940
	2650925
	1169019
	3819944

	Lanai City & Miki Basin
	1997
	1948
	15.16
	27944
	21.04
	16372189
	0
	0
	0

	Lanai City & Miki Basin
	1998
	1988
	12.4
	27746
	25.54
	16818780
	2003206
	755424
	2758630

	G.W. Ivey
	1992
	1981
	59.11
	72278
	14.69
	38927137
	2036204
	2654849
	4691053

	G.W. Ivey
	1997
	1981
	59.11
	47662
	10.38
	53218000
	2143135
	1816191
	3959326

	G.W. Ivey
	1998
	1981
	59.11
	62520
	13.62
	57383407
	2408086
	2564512
	4972598
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