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PREFACE 

This Operational Test Management Plan represents the Project Management Plan for 
the three year power production phase for the Ten-Megawatt Central Receiver 
Solar Thermal Pilot Plant Project. 

The previous issue of the Operational Test Management Plan, approved March 25, 
1982, addressed primarily the first, two-year Experimental Testing and -
Evaluation phase of the Operational Testing period; an update was issued in 
November, 1983, to reflect the current Project documentation flow diagram. The 
present Revision describes the goals, management structure, budgeting approach 
and documentation for the three-year Power Production phase of the Operational 
Testing Period, which extends from August 1, 1984 through July 31, 1987. 
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1.0 Introduction 

The Department of Energy {DOE) and the Associates (composed of Southern 

California Edison Company which acts as principal, the Los Angeles 

Department of Water and Power, and the California Energy Conunission) have 

entered into a Cooperativ·e Agreement to design, construct, and operate a 

central receiver power plant as a viable source of energy. 

The Pilot Plant consists -of a field of 1818 computer-controlled mirrors 

(heliostats) that reflect the sun's energy to a tower-mounted receiver. At 

the receiver, water is converted into superheated steam. The plant is 

designed to generate 10 MWe net for delivery to the Southern California 

- Edison (SCE) electric power grid with steam directly from the receiver (1465 

psia and 950 degrees F). When delivered through a thermal storage system, 

the steam is capable of driving the turbine-generator to produce 7 MWe net 

for a period of a least four hours. 

The Cooperative Agreement between DOE and the Associates calls for a 

five-year Operational Testing period scheduled to begin in mid-1982. It is 

generally agreed by the parties that this test period will consist of a 

2-year Experimental Testing and Evaluation phase followed by a three-year 

Power Production phase. The Experimental Testing and Evaluation phase will 

develop experience in all the Plant operating modes, measure plant 

performance, and establish stable, controlled operation of the Pilot Plant. 

This phase will be governed primarily by the needs of technology development 

- rather than by a desire to optimize the plant solely for total power 

production. The subsequent Power Production phase will demonstrate the 
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operational capability of the Pilot Plant to supply electrical power under 

day-to-day utility management. 

The legal terms and conditions defining the obligations and general 

responsibilities of the Associates and DOE are contained in Cooperative 

Agreement DE-FC03-77SF10501. Omissions of duties and responsibilities in 

this Operational Test Management Plan do not relieve the parties from 

fullfilling their respective obligations as specified in the Cooperative 

Agreement. 

The Operational Test Management Plan describes the procedures and 

responsibilities for managing the Plant's operation during the five-year 

Operational Testing period. The Plan defines the management structure and 

specifies the responsibilities for developing test procedures and safe 

- operating procedures, and for plant performance evaluation. Budgeting 

responsibilities and data generation and distribution procedures are also 

described. This Plan will be reviewed and updated periodically. 

2.0 Objectives 

The primary objectives of the project are to: 

1. Establish the technical feasibility of a solar thermal power plant of 

the central receiver type and to identify areas where research and 

development may lead to significant performance improvements and 

increased capabilities. 

2. Obtain development, production, operating, and maintenance cost data to 

(a) support private sector decisions to invest in solar central receiver 

energy systems, and (b) identify areas where research and development 
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may most effectively be applied to reduce cost and extend areas of 

application of such systems. 
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Determine the environmental impacts of the construction, operation, and 

maintenance of solar thermal central receiver plants. 

These objectives will be met through the extensive collection and 

evaluation of technical and cost data (including data on production, 

operation, maintenance, environmental, and life-cycle costs). The data 

will be made available for use by electric utilities, industrial firms, 

and private sector groups. DOE's Solar Thermal Technology program as 

well as other federal, state and local entities will also have access to 

the information for defining long-term, high-risk, high-payoff research 

that should appropriately be supported by public funds. 

3.0 Management Structure: Three-Year Power Production Phase 

The Cooperative Agreement provides for a five year Pilot Plant Operational 

Testing program. As specified in the Cooperative Agreement, The last three 

years are dedicated to power production to evaluate the central receiver 

concept as to its potential as a viable commercial electrical power 

generation resource. During this three year period, SCE will operate the 

Pilot Plant, following utility practices, to maximize power production while 

effecting safe, reliable, and efficient operation in accordance with 

established operating and maintenance procedures. The management structure 

used during the two year Experimental Test and Evaluation phase was revised 

for the three year Power Production phase. The revised management structure 

defines organizational responsibilities appropriate to the power production 

- program. The general management relationships are shown in Figure 1. 

3.1 DOE Division of Solar Thermal Technology 
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As the sponsor for the Central Receiver Development program, the Division of 

Solar Thennal Technology (STT), DOE Headquarters (DOE/HQ), sets overall DOE 

policies with respect to funding and operation of the Pilot Plant project. 

STT Responsibilities: 

1. Acts as the prime interface for DOE/HQ-level cormnunications and 

activities, and arranges allocations of funds and other resources for 

successful attainment of Pilot Plant objectives. 

2. Approves SAN and SNLL Annual Operating Plans for the Pilot Plant. 

3. Integrates and guides the products of other solar thermal research and 

development work with Pilot Plant activities in order to benefit the 

overall DOE Solar Thermal Program. 

3.2 DOE San Francisco Operations Office 

The San Francisco Operations Office (SAN), on behalf of DOE/HQ, has overall 

project control consistent with the Cooperative Agreement between DOE and 

the Associates .. SAN coordinates with DOE/HQ through STT to carry out DOE 

Solar Thermal Program directions. SAN is the DOE contracting organization 

for the Cooperative Agreement and is the prime interface with Southern 

California Edison, which acts for the Associates. Overall plans and funding 

requirements for Pilot Plant activities are contained in Annual Operating 

Plans prepared in coordination with Sandia National Laboratories Livermore 

(SNLL). 

SAN Responsbilities: 

1. Administer as appropriate the following plans as they apply to the power 

production phase: 

a. Project Plan 

b. Quality Assurance Plan 

c. Data Evaluation Plan in Cooperation with SNLL and SCE 

2. Maintain current the Operational Test Management Plan. 
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3. Prepare DOE Annual Operating Plans. 

4. Approve for DOE necessary changes to the Pilot Plant by mutual agreement 
\ 

with SCE and in accordance with the Cooperative Agreement. 

5. Provide DOE operational direction to SCE consistent with the Cooperative 

Agreement. 

6. Coordinate with SCE and SNLL the planning and implementation of the 

Power Production phase. 

7. Support SCE in hosting congressional, federal agency DOE and senior 

public and private sector visitors as appropriate. 

8. Prepare and submit periodic highlight status reports to STT. 

9. Monitor the costs and schedule of the Power Production phase and 

-initiate corrective action necessary to maintain planned schedule and 

budget. 

10. Exercise "stop operation 11 authority when necessary to protect the 

interests of the Government. 

3.3 The Associates 

As sponsors of the Pilot Plant, the Associates share with DOE funding 

responsbility for the Pilot Plant's operation and have full responsibility 

for plant betterment of conventional plant systems which were funded by the 

Associates. The Associates, in coordination with DOE, establish the Pilot 

Plant's program and implementing policy. 

3.4 Southern California Edison Company 

SCE, acting as principal on its own behalf and as agent for the Associates, 

is responsible for operating and maintaining the pilot plant to effect its 

safe, reliable, and efficient operation in accordance with established 

procedures during the three year Power Production program. SCE is the 

Associates' contracting organization for the Cooperative Agreement and is 

the prime interface with DOE organizations. During the three year program, 
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SCE will prepare reports whose purpose will be to evaluate the Pilot Plant 

from an electrical utility's point of view, to include plant power 

production, availability, reliability, operation and maintenance costs, and 

operating and maintenance experience. 

Southern California Edison Responsibilities: 

1. Administer as appropriate the following plans which were prepared 

during the plant's two year test program. 

a. Safety Plan. 

b. Data Evaluation Plan in Cooperation with SNLL and SAN. 

2. Prepare -and maintain current the Operating plan for the Plant. This 

plan will be reviewed by DOE/HQ, SAN and SNLL. 

3. Operate the Plant in accordance with the approved Operating Plan, and 

in furtherance of Cooperative Agreement objectives for the Power 

Production phase. 

4. Maintain the Plant in accordance with the SCE Generation Management 

System and maintenance instructions provided by equipment suppliers. 

5. Prepare an annual budget (cost and labor) for the operation and 

maintenance of the Plant. (Fig. 4, items A.3, A.4). 

6. Approve on behalf of the Associates necessary changes to the Pilot 

Plant, by mutual agreement with SAN and in accordance with the 

provisions of the Cooperative Agreement. 

7. Hold custody, for operations and maintenance purposes, of all DOE 

equipment on-site, and assist SAN in maintaining accountability for 

Government Furnished Equipment. 

8. Maintain as-built drawings, including field changes, and other Plant 

records. 

9. Implement an Industrial Technology Transfer program, to include Project 

Advisory Committee and Project Review Committee meetings. 
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10. Monitor, collect and analyze data on the Pilot Plant to support utility 

and supplier industry objectives. 

11. Prepare and provide to STT, SAN, and SNLL monthly and annual operating 

and maintenance reports and other reports as specified in the Reporting 

Requirements Checklist {Figure 4). 

12. Provide to SNLL operational data in accordance with the Project Data 

Requirements list (Figure 4). 

3.5 Sandia National Laboratories Livermore 

SNLL, on behalf of SAN, is responsible for technical management and 

evaluation of the Power Production phase. Consistent with the 

administrative policies established by DOE, SNLL will provide the technical 

guidance for operating and maintaining the solar portion of the plant, and 

the technical resources necessary for diagnosing and resolving non-routine 

4lt - problems which may occur in the solar portion. SNLL will evaluate and 

interpret data from the plant and prepare reports disseminating the 

results. These reports will include comparison of measured performance 

with design expectations. Overall plans and funding requirements for all 

Pilot Plant activities are contained in Annual Operating Plans prepared in 

coordination with SAN. 

-

SNLL's Responsibilities: 

1. Evaluate and assess the technical performance of the plant and develop 

plans for and provide technical support. 

2. Hold all contracts for technical support, for evaluation and for 

diagnosing and resolving non-routine problems. 

3. Keep STT, SAN and SCE fully informed of technical management and 

evaluation activities, and of potential technical problem areas. 

4. Provide technical assistance to SCE as appropriate. 

5. Prepare DOE Annual Operating Plans, in coordination with SAN. 
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6. Prepare procedures for special tests as required, in coordination with 

SCE. 

7. Document test results on a test-by-test basis, including an evaluation 

of test results as compared with test objectives. 

8. Analyze, interpret and report test data in terms of overall Central 

Receiver Program needs and objectives, and in accordance with the Data 

Evaluation Plan. 

9. Recommend to SAN exercise of "stop operation" authority, when necessary 

to prevent damage to equipment or insure that test or operational 

objectives are met. 

10. Prepare and submit to STT periodic reports on technical management and 

evaluation activities, including cost and schedule status. 

3.6 Coordinating Committee 

The Coordinating Committee, under the general direction of the project 

participants, has responsibility for carrying out the provisions of the 

Cooperative Agreement and for identifying and coordinating project 

resources necessary to ensure fulfillment of the three year Power 

Production phase objectives. The Coordinating Committee is composed of a 

SAN and a SNLL representative, the SCE R&D Project Manager, and the SCE R&D 

Site Manager, who will meet approximately quarterly, in conjunction with 

the regular Project Advisory Committee meetings, and at such other times as 

necessary to fulfill its responsibilities. 

Coordinating Committee Responsibilities: 

1. Prioritization of Power Production phase activities. 

2. Review and evaluation of proposed plant improvements. 

3. Allocation and coordination of activities between project participants. 

4. Technology transfer. 

5. Reviews and recommendations regarding future Pilot Plant test programs. 
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4.0 Budgeting 

Coordinated Annual Operating Plans will be prepared by SAN and SNLL for STT 

approval. SCE will provide SAN with estimates of the operating and 

maintenance resources that are required. 

5.0 Documents 

Together with Cooperative Agreement DE-FC03-77SF10501 as currently amended 

(to which this Plan is Appendix C), the documents described below 

constitute the governing documents for the five-year Operational Testing 

period of the 10-MWe Pilot Plant Project. Figure 2 provides the document 

flow chart for the three-year Power Production phase (key Power Production 

phase documents are also indicated by asterisks in the paragraphs that 

follow). Figure 3 indicates responsibilities for document preparation, 

review and approval. 

e 5.1 Project Plan 

The Project Plan defines and describes the mission need and objectives, 

technical plan, technical risk assessment, management approach, acquisition 

strategy, project schedule, and resource plan. It is prepared by SAN, 

endorsed by DOE/HQ (STT), and approved by the Assistant Secretary 

(Conservation and Renewable Energy) and the Under Secretary. 

5.2 Operational Test Management Plan (this document) 

The Operational Test Management Plan prepared by SAN delineates the 

interrelationships among those organizations and individuals that are 

needed to execute operational testing of the Pilot Plant. As the basis for 

management of the Pilot Plant over the five-year operational test program, 

the Plan will be reviewed for updating at least once a year. This Plan is 

approved by DOE/HQ (STT), SCE, SAN, SNLL. 

- * 5.3 Annual Operating Plans 

The Annual Operating Plans prepared by SAN and SNLL and approved by STT 
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describe the overall goals, schedules and costs for all DOE-funded Pilot 

Plant activities. 

* 5.4 Plant Operating Plan 

Based upon testing performed during the Experimental Testing and Evaluation 

phase, SCE prepares, for SAN concurrence, an Operating Plan for op~ration 

of the Plant in its various operating modes. The Operating Plan, updated 

as required as a result of experi~nce and possible Plant modifications, 

summarizes strategies and priorities for plant operations. It serves as 

the basis for operation of the Pilot Plant during the three-year Power 

Production phase. 

* 5.5 Special Test Procedures 

Special Test Procedures with test specifications, operating instructions, 

cautions and supplemental information, will be provided by SNLL for any 

e special testing required during the Power Production phase. 

-

* 5.6 Data Evaluation Plan (SAND 82-8027) 

The Data Evaluation Plan, prepared by SNLL for STT concurrence, describes 

the approach to evaluation of the overall Plant and its systems and 

components in terms of performance, costs, maintenance, safety and 

interaction with the environment during the five-year Operational Testing 

period. For each special evaluation test called for under this Plan during 

the Power Production Phase the objectives, test and data requirements, 

approach, applicability, expected output and planned data dissemination are 

described. 

Data requirements include the operational and maintenance data required for 

Pilot Plant evaluations, to be collected during the Power Production phase. 

These data will be collected with the aid of the Data Acquisition System, 

operated and maintained by SCE and SNLL. 
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5.7 Supporting Plans and Programs 

In addition to the foregoing documents directly governing Pilot Plant 

Operational Testing activities, the Project is also subject to certain 

overall requirements imposed by DOE Orders, state and local regulations, 

and SCE Company procedures and policies. These are addressed in the 

following documents: 

5.7.1 Environmental Plan: Based upon the Environmental Impact 

Assessment/Report prepared for the Pilot Plant Project by the San 

Bernardino County Environmental Improvement Agency, and the DOE 

Environmental Assessment (DOE/EA-0016) derived therefrom, an 

Environmental Plan was prepared by DOE/HQ Project personnel as an 

attachment to the design-phase Project Plan. This Plan served as the 

basis for construction and start-up phase environmental studies 

funded by SAN through the DOE Laboratory of Biomedical and 

Environmental Sciences, University of California at Los Angeles, and 

by SCE through the Los Angeles County Natural History Museum. These 

studies showed no significant or unanticipated impacts from Plant 

construction or operation. The Plan is maintained by SAN as a 

guideline for further monitoring though the Experimental Testing and 

Evaluation phase, by personnel from both previous study groups funded 

through SNLL and UCLA/LBES. Power Production phase activities by SCE 

as Plant Operator will continue to follow the recommendations of the 

Plan and the prior-phase studies, as well as the general 

environmental policies to which SCE power generation activities are 

subject. 
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* 5.7.2 Safety Plan: Based upon design analyses and experimental tests 

(primarily with respect to heliostat reflected-beam safety) conducted 

during the start-up phase by SCE and SNLL, an addendum to the SCE 

Accident Prevention Manual was developed and approved by SAN. 

Together, these constitute the Project Safety Plan, which ensures 

that all Plant operation and maintenance activities throughout the 

Operational Testing period are conducted safely and in accordance 

with State of California and Cal/OSHA regulations, and in conformance 

with applicable DOE Orders and policies. When test activities extend 

beyond the conditions covered in the Plan, additional safety 

requirements are specified in the applicable Test Procedures. 

* 5.7.3 Quality Assurance Plan: Design, construction and startup phase 

activities were conducted under the nuclear-industry standards of 

ANSI NQA-1, and the DOE Orders {5700.6, 5700.6A) and SCE nuclear 

plant policies derived therefrom. Pending establishment of the SAN 

format for Project Quality Assurance Plans under DOE 5700.6A, a 

preliminary Quality Assurance Plan was prepared by the SAN Project 

staff, and serves as the Quality Assurance Plan for the Operational 

Testing period. QA documentation, including specifications, material 

receipt and inspection records, test data,·as-built documentation and 

operating and maintenance records, will be maintained by SCE through 

the Power Production phase. 

* 5.7.4 Maintenance Program: Maintenance on the SCE system is controlled by 

a computerized, Company-wide Generation Management System (GMS). In 

the course of startup and acceptance of the Plant components and 

subsystems and their transfer to SCE, these were entered into the 

GMS. The GMS was reviewed by SAN Project personnel and approved as 

the maintenance management system required by DOE Order 4330.4. 
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Detailed maintenance procedures are documented in the Plant 

Maintenance/Training Manual, issued at the outset of the Operational 

Testing period, and scheduled to be updated (to reflect field changes 

made during the Experimental Testing and Evaluation phase, and to 

fully integrate the DOE-supplied solar facilities with the 

SCE--supplied non-solar facilities) and reissued at the start of the 

Pow~r Production phase. 
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1. IDENTIFICATION: 10 ... M,le SOLAR THERMAL CEN- 2. OBLIGATION INSTRUMENT: COOPERATIVE AGREEMENT 

iRAL RECEIVER PILOT PLANT OPER. & MAINT. DE-FC03-77SF10501 
• REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT Frequency B. TECHNICAL INFORMATION REPORTING Frequency 

1. • Management Plan 

2. • Milestone Schedule & Status Report 

3. • Cost Plan 
4. • Manpower Plan 

5. 0 Contract Management Summary Report 

6. • Project Status Report 

7. • Cost Management Report 

8. D Manpower Management Report 

9. • Conference R·ecord 

10. 0 Hot Line Report 

FREQUENCY CODES: A - As Required 
C - Contract Change 

0,Y",C 
0,Y,C 

M 
M 

F - Final (End of Contract) 

1. • Notice of Energy RD&D Project (SSIE) 

2. • Technical Progress Report 

3. • Topical Report 

4. • Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

• Format 1 WBS 
• Format 2 Functional 

• Format 3 Baseline 
0 Format 5 Problem Analysis 

2. 0 Cost/Schedule Status Report 

3. D Management Control System 
· Description 

4. D Summary System Description 
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A. Reports A.3 and A.4 shall be submitted annually; with funding proposal for succeeding 
fiscal year, and shall be updated as required following definitization of each annval 
funding modification. Report A.7 shall be based upon current Report A.3. 

B. Reports A.6 and A.7 shall be delivered by the 20th calendar day of the month follow­
ing the reporting month. Report A.7 shall be keyed to the current Report A.3, and 
may be combined with or appended to Report A.6. SCE's format is acceptable. 

C. Report B.1 shall be submitted within 30 days of the start of each ·fiscal year. 

D. Report B.2 shall be submitted annually, within 90 days of compl~tion of each year of 
Power Production phase of Plant Test Operations. (See Note F, below) 

E. Report{s) B.3 shall be prepared and submitted on an as-required basis, by mutual a­
greement of the parties to the Cooperative Agreement, in accordance with Items 1.A.6. 
a-d of Appendix A thereto. 

F. Report B.4 shall be submitted within 90 days following completion of the Test Opera­
tions period, and shall be prepared in accordance with Item 1.B.1.f, Appendix A, of 
the Cooperative Agreement. This Report may substitute for the third-year issuance 
of Report B.2, above. 

5. ATTACHED HEREWITH: 

• Report Distribution List 

• WBS/Reporting Category 
Three copies of Reports A.3 and A.4, and ten copies of all 
other reports, shall be provided to DOE for further distribution. 

Revis ion 1: 
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--
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"Solar One" Brochure, Revision 2 
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•• Operational Test Management Plan: Three-
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to SAN/FGS, Attn. M. Lopez. 
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DOE Office of Scientific and Technical Information for archiving, announcement, 
microcopying and forwarding to the National Technical Information Service, asap­
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M. Soderstrum, Burns & ~cDonnell 
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