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PROGRAM ELEMENT SUMMARY 

LARGE POWER SYSTEMS APPLICATIONS 

This report, issued monthly, covers the portion of the Solar Thermal 
Power Systems Program which is directed toward large-scale systems appli
cations -- primarily Central Receiver system applications to electrical power 
generation at 10 MWe and above, but also with consideration of direct, high 
temperature thermal applications and of alternative collector configurations. 
The Central Receiver concept employs a field of individually guided mirrors 
called heliostats that redirect the sun's energy to a receiver mounted on top 
of a tower. In the receiver, the radiant solar energy is absorbed in a 
circulating fluid and is then transported to an electrical power generation 
subsystem or to an industrial thermal process; excess thermal energy may be 
stored for later use, if operationally desirable and economically justifi
able. Alternative systems for large-scale energy collection, such as linear 
central receivers with single-axis heliostats and individual, distributed 
collectors in manifolded arrays, are also under study. 

Responsibility for managing the development and assessment of large 
solar thermal power systems for various applications has been delegated by 
DOE Headquarters to the San Francisco Operations Office. Technical management 
is drawn from Sandia Laboratories, Livermore, the Aerospace Corporation, and 
other public and private organizations. The Large Power Systems Applications 
program element is organized according to a work breakdown structure which 
includes: Overall planning and coordination activities; storage-coupled 
systems; utility repowering/industrial retrofit systems; solar/non-solar 
hybrid systems; and programmatic support to the 10-MWe Solar Thermal Pilot 
Plant construction project. · 
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HIGHLIGHTS 

Major Accomplishments 

Planning was initiated for the implementation of the Fort Hood 
Project by SAN (page ). 

The technology assessment document was completed and released 
{page ). 

Final technical reviews were held for the Central Receiver Solar/ 
Fossil Hybrid Contracts (page ). 
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MAJOR ACCOMPLISHMENTS 

Planning Initiated at SAN for Implementation of Fort Hood Project 
(WBS TBA) 

Financial Plan operating funds were received at SAN to support the 
conceptual re-design of the proposed Fort Hood Solar Total Energy System 
demonstration project to accomodate a Central Receiver "front end" in lieu of 
the previously proposed parabolic trough system. Key personnel from American 
Technological University, McDonnell Douglas Astronautics Co. and the Aerospace 
Corporation met with the SAN Solar Team August 7-8, to brief SAN on the 
previous work and on the design developed by MDAC under the Small Power 
Systems contract with JPL. A recommended draft Scope of Work was developed 
and agreed to by ATU and MDAC. Following a meeting of the Solar Team during 
which possible approaches to implementing the project were discussed and 
recommendations formulated, the Team made a presentation August 14 to the 
three SAN Assistant Managers (Programs, Projects and Administration). The 
decision was made to proceed with a sole-source procurement with ATU as 
prime contractor. The question of whether or not to accept MDAC's design 
and have ATU subcontract them was deferred pending further discussion with 
HQ; it was agreed that Aerospace should continue through the next design 
stage as Systems Integrator, and that a more specific response be solicited 

. from the Army Corps of Engineers as to their proposed role as Construction 
Manager during the construction and operation phase. SAN Procurement personnel 
undertook to support and coordinate with HQ Procurement the required Sole
source Justification, while Program and Project personnel initiated develop
ment of an overall project schedule and funding estimate, in preparation for 
submission early in Septmber of a Short Form Project Data Sheet {"Mini-44 11

), 

to be used as a basis for requesting appropriate design and construction 
authorization and funding. 

Technology Assessment Document 

{WBS 01.01.01) 

The technology assessment document, SAND79-8015, was completed and 
released during August. It summarizes the systems being developed by DOE, 
and includes the technical concepts on which the systems are based and, to 
the extend possible, estimated cost, performance, and assessment of typical 
systems. 

Hybrid Contracts - Final Technical Reviews 

{WBS 01.04.01) 

The final technical reviews of the solar central receiver solar/fossil 
hybrid contracts of Bechtel, Energy Systems Group, and Martin Marietta were 
held during the last week of August and first week of September. The systems 
studied were an air cooled receiver combined cycle with #2 oil, liquid sodium 
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cooled receiver Rankine cycle with coal, and molten salt cooled receiver 
, Rankine cycle with #6 oil, respectively. The conclusions were that the salt 

and sodium hybrid systems become competitive with coal at delivered coal 
prices of about $1.60 (1979 $) per million BTU, i.e., at the upper end of the 
range of recent new-contract coal prices. The air cooled combined cycle 
system becomes cost competitive with oil fired combined cycle systems in the 
1990-2000 time frame with fuel escalation rates of about 12%. 
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FISCAL STATUS 

Obligations (B/A): The SAN Financial Plan was increased in August by $500K 
in operating fund obligational authority {designated for 
the Fort Hood Project conceptual re-design), and by a 
further $SOOK in PE&O funding authority (for the upcoming 
Cogeneration Preliminary Design solicitation); the total 
FY79 obligation authority allocated to SAN stands at 
$12,400K (including $2940K transferred to SLL). Of this 
amount, $11,700 will be obligated under WBS 1.0 for Large 
Power Systems Applications, $600K under WBS 2.0 and $100K 
under WBS 4.0 (see SLL Central Receiver Technology report 
for August). 

Obligations under WBS 1.0 for August were $1834K vs. a 
planned $2771K. Cumulative obligations, at $S504K, are 
low by $3S94K {31%) with respect to the current approved 
Annual Procurement Plan (Revision #2). The indicated 
variance results primarily from deferral to mid-September 
o the awards resulting from the Repowering/Industrial 
Retrofit solicitation, and from adjustments associated 
with the replacement of a portion of the R/IR FY79 
funding with funds for Fort Hood and Cogeneration. 

Cost Status (B/0): The SAN Financial Plan was increased in August by $500K 
in operating fund costing authority (Fort Hood) and by a 
further $SOOK in PE&O costing authority (Cogeneration); 
the total FY79 costing authority allocated to SAN stands 
at $13,0lOK. 

Costs accrued by SAN for August were $758K vs. a planned 
$7S6K. Cumulative costs through August, at $5,774K, are 
low by $SOOK {12%) with respect to planned costs. The 
indicated variance is attributable to delayed start of 
several contracts. 

Current Status for SLL (LPSA) through August 31, 1979 is 
$2,090K BA authorized. Year to date costs are $1,9S2K; 
reserved for salaries internal support and other commit
ments is $150K. 
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FORMDOE536 
111781 

1. Contract Identification 

OlERALL LPSA OBLIGATION STA'IUS 

U.S. DEPARTMENT OF ENERGY 

CONTRACT MANAGEMENT SUMMARY REPORT 

2. Reporting Period 

FORM APPROVED 
0MB NO. 38R-0190 

3. Con1rac1 Number 

LARGE POWER SYSTEMS APPLICATIONS (WBS 1.0) 1 Au3 lhrough 31 Aug- ~D-03-01-01 

4. Contrac1or (Name and Address I 
5. Con1ract S1ar1 Date 

N/A 
SAN FRANCISCO OPERATIONS OFFICE 6. Contract Completion Date 

N/A 

7. Months 0 N D J F M A M J J A s FY - 79 

9.flhl in;::i+-;nn c:::t-;::i+-1 ,c, Plan date - 10/1/78 .. 
Planned Pt•nned Prior FY$ 

- - ----- Obllgatlona 

12M 
-

Actual I - - $8,3371< . 

lOA 
/ , 

Authority 
- -1 

lrev #2) 1' ~· Actual Obligations 

BM 
Prior FYI 

I I 1' / 
I I ~ 

, ~ $8,3371< 

6M I -.. - :/ I 

1 
. I -

4M 
rev 4 

b. B&R ~·- I I - Total Estimated Aecruad 

Numbers , 
I LJ Obllgatlon1 for Contract 

2M / 

/ . ~~ $11,GO0K 

AD-03-01 01 , --' 
~ 

Planned APP 178( 150( 410 447C ~nn n n 0 0 240 .?oi;n n BA - $10, 700K 

Planned ~evl 0 0 719 1?11 1580 2no 0 0 240 0 1500 500 BA - $10, 700K 

Planned Rev2 0 10( 250 2849 320 719 652 565 674 t3500 2771 0 BA - $12',400K 

ACTUAL 0 10( 250 2849 320 719 543 22 24l. L626 1834 BA - $] 2. 400K 

-

NOTE: Revision #2 to the LPSA FY 79 Annual Procurement Plan, submitted to HQ April 13, was approved on June 22, 

and serves as the basis for this and following Obligation Status Reports. Each APP revision shows actual 

obligations below and to left of the heavy line on the data block, and planned obligations above and to 

the right. Differences between Rev. #1 and Rev. #2 actual obligations ~eflect a change to the actual 

date of contract execution vs. the date of reservation of funds for a given contract action. 
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SAN COST STATUS 

U.S. DEPARTMENT OF ENERGY 

FORM OOE536 
11/781 

CONTRACT MANAGEMENT SUMMARY REPORT 

1. Contract Identification , 2. Reporting Period 

LARGE POWER SYSTEMS APPLICATIONS (WBS-1.0) ] 8ug through J] 8Ug 
4. Contractor IName and Address I 

SAN FRANCISCO OPERATIONS OFFICE 

FORM APPROVED 
0MB NO. 38R-0190 

3. Contract Number 

N/A 
5. Contract Start Date 

N/A 
6. Contract Completion Date 

N/A 

( 1. Months 1 ° , N , 0 , J , F~ 1 M~ r A~ 1 ~M r J , J , ~A 1 s , 0 , ~N~DJ a. FY 79 

9. Cost Status 001.1.ars in ·1nousanas g. Cost Plan 

.. 
14 

2~11!fan. 79 
!Planned 

h. Planned 

~ - - - - - • r- Cosu Prior 

12 
FYs 

~ual 
... !Iii 4,345 K 

10 ' 
i. Actual Costs 

, Prior FYs 

2,650 K 
Wwthorized 8 

I 
I j. Total Esti-

mated Costs 

~ -- for Contract 

6 --~ N/A 
~ 

~,~ k. Total Con-

b. B&R 4 ,- tract Value 

-- ~-
Numbers --IP"' 

,, N/A 
M - 03 2 - I. Unfilled ---~ 

Orders 

01 - 01 
Outstanding 

NIA 
c. Planned 364 508 "44 575 550 555 658 686 694 656 786 1070 m. Estimate for 

d. Actual 230 697 550 548 618 448 811 332 434 348 758 
Subsequ11nt 

Accrued 
Reporting 

Costs e. Variance 134 l 18!:I b} u (68 lU/ lt,j) 354 '260 308 26 Period 

I. cum. 134 (55 61 {34 { l 02 5 148) 206 466 774 800 N/A 
Variance 

-. --· ~ 

NOTE: Costing authority is total for Large Power Systems Applications program element. Cost Plan 

does not include the $2,240K transferred to SLL for LPSA Technical Management/Support 

(see next chart), or $700K transferred to SLL for Technology Development or International (IEA) 

Program Support (see July Central Receiver Technology Report). 
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1. Contract Identification 

U.S. DEPARTMENT OF ENERGY 

CONTRACT MANAGEMENT SUMMARY REPORT 

SOIAR IAR:;E PCl-JER SYSTEMS APPLICATIONS 
, 2. Reporting Period 

1 Aug through 

4. Contractor (Name and Addressl 

SANDIA I.AH)RA'.IORIES, LIVERM::>RE, CALIF. 

' 

31 Aug 

FORM APPROVED 
0MB NO. 38R-0190 

3. Contract Number 

AD 03 01 837 
5. Contract Start Date 

FY-75 
6. Contract Completion Date 

l\l/?, 

[ 1. Months I O I N I D I J I F. I .M I A I M I J I J I A I ~- I O I N I D I e. F~ ~~. ] 

9. Cost Status Thl 1 r1 re: in 'lhni r::;and g. Cost Plan 

a. 
2100 

1°5ct 7R 
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..... ~ 
.,,,,. .. Costs Prior 

1800 
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:,,,,,- .,,,. ... 6,753K 
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1500 
~ 

......-"" 
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.JI 

~ 
V -✓ 6,695K 

1200 /~ - j. Total Esti· 

./4 
.,,,,. mated Costs 

900 
for Contract 

~ 
..... N/A 

~ ef k. Total Con-

b. B&R 
600 tract Value 

~-
Numbers ?' 

N/A 
..,,. 

1AD 03 01 
300 .,.~ 

I. Unfilled 
Orders 

__,- Outstanding 

NIA 
c. Planned 160 160 150 150 160 150 150 140 200 207 145 L88 m. Estimate for 

d. Actual 158 123 202 110 231 205 222 223 193 177 139 
Subsequent 

Accrued 
Reporting 

Costs e. Variance 2 37 (52) 40 {71) (55) (72) {83 7 30 6 Period 

If. j;urn. 
Variance 2 39 (13) 27 (44) (99) ll.11.J (254 247J 217 211 N/A 
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