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APPENDIX C

History of the Diablo Canyon Project

A.
CONSTRUCTION HISTORY

In February 1963, PG&E announced plans to construct a 2,190 MW, two unit nuclear powered pressurized water reactor plant on the California coast in San Luis Obispo County. Diablo Canyon Unit I was projected to go into commercial operation in May 1972 with commercial operation of Unit II following in the summer of 1974.  The plant was originally projected to cost $319.7 million.  Unit I did not go into commercial operation until May 7, 1985, followed by Unit II on March 13, 1986, at a combined cost of $5.5 billion.

In November 1967, a Certificate of Public Convenience and Necessity (CPCN) was issued for Unit I (the CPCN for Unit II was issued March 1969), subject to receipt of the construction permit from what is now the Nuclear Regulatory Commission (NRC).  In April 1968, PG&E was issued a construction permit for Unit I, for a plant designed to withstand an earthquake of 6.75 on the Richter scale with a ground acceleration of 0.4g.

In mid-1968, PG&E submitted its construction permit application for Unit II; however, the construction permit proceedings were reopened in August of 1970 to further examine seismologic issues, and the construction permit for Unit II was not issued until December 1970.  Construction began in 1971.  

In July 1971, PG&E issued a revised Diablo Canyon cost estimate.  At the time of this estimate, approximately 75 percent of the anticipated construction contracts and 85 percent of the equipment contracts had been awarded, most of the project specifications had been issued and engineering was more than 40 percent complete for Unit I.
  The July 1971 estimate increased the combined cost from $319.7 million to $620 million - $330 million for Unit I and $290 million for Unit II.

In 1969 two Shell Oil Company geologists discovered fault lines approximately two to four miles offshore of Diablo Canyon.  The discovery of the Hosgri Fault called into question the location of a 7.3 magnitude earthquake that occurred in 1927, which was originally thought to have occurred 60 miles southwest of Diablo Canyon.  In 1971 the discovery of the Hosgri Fault was made public, and as a result of concerns about the size of the 1927 earthquake, the NRC required PG&E to reanalyze Diablo Canyon using an earthquake design basis magnitude of 7.5 with a ground acceleration of 0.75g.  The seismic redesign of the plant and the subsequent plant modifications took until 1981 to complete.

During the period of redesign required by the Hosgri Fault, additional changes in regulatory requirements occurred.  The 1975 fire at Brown’s Ferry Nuclear Power Plant resulted in additional fire protection requirements, and the accident at the Three Mile Island (TMI) nuclear power plant in 1979 resulted in numerous additional regulatory requirements.  

Following completion of the Hosgri and TMI modifications, PG&E was issued a low power operating license for Unit I in September 1981.  Shortly after the license was issued, what is commonly referred to as “the mirror image error” was discovered.  As a result of the mirror image problem, the NRC ordered an Independent Design Verification Program (IDVP) for the project.  The program started in 1982 and was substantially completed by the end of 1983.

In August 1984, the NRC authorized a full-power operating license for Unit I.  It achieved commercial operation on May 7, 1985.  Unit II received a full-power operating license in August 1985, and achieved commercial operation on March 13, 1986.  By this time the combined cost of both units had reached $5.518 billion.

B.  FACTORS AFFECTING RECORDED COST

As part of PG&E’s original rate case for Diablo Canyon Units 1 and 2 (A. 84-06-014 and A 85-08-025) PG&E retained Peterson and Company to determine the factors that accounted for the growth in Diablo Canyon costs over the 1971 estimate, and quantify the costs associated with DRA allegations regarding imprudent activities and avoidable delay.  Diablo Canyon costs increased by $5.079 billion between the July 1971 estimate and March 1987, one year following commercial operation.  The Peterson report which was filed in December 1987, identified the categories of costs which contributed to the $5.079 billion increase.  According to the Peterson report, AFUDC alone contributed $1.917 billion to the increased project cost, with TMI and the IDVP contributing significantly to the cost increase. These and other factors contributing to the cost increase as reported by Peterson are summarized in Table C-1 below.

Table C-1
Peterson and Company Analysis

Major Sources of Diablo Canyon Cost Increases

(Dollars in Millions)

Category
Cost Increase

Hosgri
$146

TMI Modifications
226

Regulatory Upgrades after 1981
422

IDVP
495

AFUDC
1,917

Miscellaneous Plant
1,037

Miscellaneous Environmental
313

Other
523

Total
$5,079

Categories of cost defined by Peterson are summarized in Exhibit C-I.

C.  Analysis of Diablo Canyon Results of Operations

Analysis of Diablo Canyon plant performance for the ten year period from 1987 through 1996 was performed.  This analysis was performed to provide an understanding of significant operating changes affecting recorded operating costs and sunk costs since the date of commercial operation.  Significant observations are provided in the text that follows.

The 1988 settlement agreement was based upon a 58 percent capacity factor.  Actual plant performance ranged from a low of 76.6 percent for Unit I in 1989 to a high of 96.9 percent for Unit II in 1992. The higher than expected revenue attributable to this performance led to the 1995 settlement.

Nuclear fuel costs trended down over the period due to PG&E’s ability to refuel the plant with lower priced fuel.  Nuclear fuel prices escalated during the period from the 1960s through 1980.  Fuel prices peaked in 1980 and then decreased rapidly.  To align the value of the nuclear fuel inventory with the decreasing value of nuclear fuel in the market, PG&E took a write down of the nuclear fuel to the lower of cost or market in 1988.  This transaction is discussed as a part of the Utility Asset II analysis.

PG&E was able to purchase lower cost fuel in the period from 1988 through 1995.  The lower cost fuel provided PG&E an opportunity to reduce its fuel costs.  The actual cost decline observed by Diablo Canyon was a function of moving the lower cost fuel into the refueling process.  As the Company was able to use higher cost inventory, the lower cost replacement nuclear fuel contributed to a reduced total cost of nuclear fuel.  The cost of fuel increased slightly in 1996.  This increase is directly related to high capacity factors and the slight upward trend in the price of nuclear fuel on the open market.

Diablo Canyon Production and Administrative and General (A&G) expenses were evaluated over the period from 1987 to 1996.  To fully understand PG&E’s management of the plant, the two expense categories must be considered together as they are directly related to the plant’s ultimate financial performance.

During the period under evaluation, PG&E reclassified costs between Production and A&G.  In 1988, the costs associated with Diablo Canyon pensions and benefits were reclassified from production to A&G.  This resulted in an increase in A&G in 1988.  In 1990, Nuclear Production Administrative costs were reclassified from production to A&G.  In 1995, PG&E reclassified Nuclear Production Administration from A&G back to production.  PG&E stated the reasons for the reclassifications were to better align costs with the appropriate cost centers.

In parallel with the reclassification of A&G expenses in the 1980s, the plant was experiencing increasing operating costs.  The 1988 settlement agreement was predicated on plant performance.  To ensure the plant would perform well, PG&E invested heavily in plant maintenance.  Increased maintenance resulted in high production costs during the early 1990s.

Diablo Canyon averages three refueling outages every two years.  For the years when the plant experiences two refueling outages, production costs increase.  Two refueling outages occurred in 1988, 1991, and 1994.  In each of these years there was a significant increase in production costs.

With the onset of deregulation, Diablo Canyon management recognized current operating costs would result in the plant being noncompetitive.  A Diablo Canyon Cost Management Program (CMP) was developed in 1992.  The plan identified specific measures the Company would take to control costs.  As a part of the CMP, Diablo Canyon staffing would be cut by 800 to 1000 persons.  The Company reported the plan was very successful with the 1998 planned results achieved in 1995.  The Company credits the success of the CMP with the $50 million reduction in Production and A&G expenses observed in 1995.

PG&E has proposed to accelerate recovery of certain transition costs related to generation facilities, including Diablo Canyon.  Additionally, PG&E would receive a reduced return on common equity associated with generation plant assets for which recovery is accelerated.  The lower return reflects the reduced risk associated with the shorter amortization period and increased certainty of recovery.

In applying its cost recovery plan to Diablo Canyon, PG&E has proposed to replace the existing settlement prices with: (1) a sunk cost revenue requirement to recover fixed costs, including a return on those costs, and (2) a performance based ratemaking (PBR) mechanism to recover the facilities variable costs over a five-year period beginning in 1997 and ending in 2001 instead of over a twenty year period ending in 2016.  The related return on common equity associated with Diablo Canyon sunk costs would be reduced to 90 percent of PG&E’s long-term cost of debt.  PG&E’s authorized cost of long-term debt was 7.52 percent in 1996.  The reduced rate of return combined with a shorter recovery period will result in an estimated $4 billion decrease in the net present value of PG&E’s future revenues from Diablo Canyon operations.  If the proposed cost recovery plan for Diablo Canyon were adopted during 1996, Diablo Canyon’s 1996 reported net income would have been reduced by $350 million.

Other factors affecting the Income Statement in 1996 include the reclassification of the amortization of Utility Asset II of $11.1 million from Production to Depreciation and Decommissioning, and a $12.0 million reclassification from A&G to Uncollectable and Franchise Fees to highlight the payment of the Franchise Fees needed to operate the plant.

Based on this analysis of the results of operations, changes in costs and revenues during the period from the commencement of commercial operation through December 31, 1996 are adequately explained as they relate to changes in actual plant operations and management practices. 

� 	Application Nos. 84-06-014 and 85-08-025, Exhibit 1052, Testimony Volume 49A, “Diablo Canyon Cost Growth,” p. IV-1, December 1987.  (Peterson Report)
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