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PROGRAM ELEMENT SUMMARY 

CENTRAL RECEIVER SYSTEMS 

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 helfostats 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. 

"Pending approval of the Central Receiver Systems Program Annual Operating 
Plan for FYBO, this report will continue to follow the format and work break 
down structure established for FY79. 11 
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HIGHLIGHTS 

• Repowering kickoff meetings highlighted the month of October. The table 
below is a cronology of those meetings. 

Prime Contractor/ 
Subcontractor (s) Date Location Comments 

Black & Veatch 10/11 & 12/79 DOE/SAN Midterm meeting 
set for 2/21/79 
at the NES-1 site 
in Oologah, Oka. 

McDonnell Douglas/ 10/16/79 DOE/SAN 1st technical review 
Sierra Pacific scheduled for 11/5/79 
Power 

PFR-Vall ey 10/23/79 DOE/SAN PFR will do a trade-
Nitrogen Producers off study for fossil/ 

solar fired primary 
reformer. 

Martin Marietta/ 10/24/79 DOE/SAN MM felt that solar 
Exxon competed well with 

$12/bbl assuming 8% 
escalation and $126/M2 
heliostats. 

McDonnell Douglas/ 10/26/79 DOE/SAN Midterm was scheduled 
Gulf Research for 2-28 & 29-79 in 

Denver and at the Mt. 
Taylor site N.M. 

• A review of the GE Phase II Alternate Central Receiver Program (ACR) was 
held in Albuquerque October 18. The Martin Marietta (ACR) Phase II meeting 
was held in Denver October 25. 

• An IEA "working group" meeting was held in Livermore October 17-19 and 
an executive committee met in Albuquerque October 26. The Component 
Design Review was held in Cologne October 30 and 31. 
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Unsolicited Progosals 
(WBS 01.01. 2) 

Following discussions with Veda and their proposed A+E subcontractor, 
Bechtel National, Inc., agreement was reached on the scope of the work to be 
performed and a cost proposal for $96,356 was submitted to SAN. The six-month 
study will investigate performance and projected cost of an array of equatorially
mounted heliostats on a tiered structure, concentrating sunlight onto a low-level 
receiver. Comparative assessment will be made for two heliostat sizes {6 and 
49m2), three power levels {l, 10 and 25 MWt) and three aspect ratios {ratios 
of array length to height). The comparison will be in terms of the cost of 
thermal energy delivered to the receiver. Unpromising combinations will be 
screened out in initial evaluation, and emphasis will be focused on two 
heliostat sizes at 10 MWt, for the optimum aspect ratio. For the purpose of 
this study, no specific applications will be considered, nor will credit for 
{or adaptations to) other uses of the structure be assumed. Procurement 
activity will be initated at SAN early in November; management will be by SLL 
under WBS 02.02.00. 

Solar Co eneration 
WBS 01.02.03 

A solar cogeneration RFP has been prepared in draft form. Headquarters 
was provided copies on October 24 for review and markup prior to release. 
Funding problems have stopped progress on the cogeneration RFP. However, quick 
turn-around for CBD announcement should be possible. P ~. -."'. o,,,, 

J\ e rowtll \' / 

.• 
0
~,Thirteen contractors are involved, through DOE/SAN, with Sol~ ·c 

/t i-O'rl. Efforts are underway to assure contractor work completion a~~a:;-=-- ., 
reporting by mid year 1980 so that the PON for SR/IRS projects can be issued 
on schedule. 

Line Focus 100 MW Conce)tual Designs 
(WBS 01.02.04 

General Atomic -- The G.A. contract for conceptual design ended September 30, 
1979. The financial status of the effort has been reviewed and the determina
tion made that the contract effort is essentially complete. No cost growth 
is anticipated on this contract since there will not be a contract extension 
to complete unfinished work. 

SRI International -- The audit of costs for the SRI contract has not been 
completed. SAN does not anticipate cost growth on this work in order to 
achieve satisfactory closure of the design effort. 

BDM Corporation -- BDM has been given a one month no cost extension, through 
November 1979, to complete additional work on their conceptual design. 
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Solar RepowerinT/Industrial Retrofit Systems 
WBS 01.03.00) 

The twelve SR/IRS contracts were placed in September and several of these 
were reviewed in October. There are three formal review meetings scheduled 
during each of the contracts. The first review consists of discussion of: 
a) the DOE program for SR/IRS and our organizational responsibilities; b) the 
contractor organizational tasks and responsibilities; c) the SR/IRS concept 
being developed; d) the site and power/industrial plant characteristics; and, 
e) the contract deliverables and development issues. 

Rockwell International and the West Texas Utility have proposed a con
tractor funded effort in SR/IRS. SAN plans to support this work in an identical 
fashion to the funded efforts once formal agreement is reached with RI/WTU. The 
first review meeting on this work is scheduled for November 20. 

Hybrid Power Systems 
(WBS 01.04.02) 

Completion of comparative evaluation of the Phase I Hybrid Power System 
concept studies has been rescheduled from October 30, 1979 to January, 1980. 
The decision in June, 1979 to discontinue the planned Phase II effort in 
favor of the site-specific Repowering/Industrial Retrofit studies under WBS 
01.03.02, and the consequent reprogramming of contract effort, have led to 
deferral of the Final Reports by Bechtel and ESG/Rockwell from the original 
submission date of September 30 to November 15 and December 15, respectively 
(the Martin Marietta Final Report was received October 10, and is currently 
undergoing patent review prior to release through TIC/NTIS). Evaluaton will 
commence immediately upon receipt of the ESG report. 

International Programs 
(WBS 4.0) 

This element covers the direct support provided for the International 
Energy Agency {IEA) Small Solar Power Systems {SSPS) Central Receiver System 
(CRS) Project office in Cologne, Germany. Most information reported in this 
element is for information only and is not under the control of or the respon
sibility of SLL. 

Milestones/Major Accomplishments - current 

• Martin Marietta {MMC) and McDonnell Douglas {MDAC) submitted the 
second and final part of their Heliostat Field Subsystem proposal on 
October 1, 1979. 

• Interatom, major CRS subsystem supplier and system integrator, has 
placed the main subcontracts with companies in many of the participat
ing countries. 
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• The IEA 4th receiver working group met at Sandia Livermore for the 
purpose of reviewing IEA receiver design status. An Italian proposal 
was made to provide a second sodium receiver to be installed once 
operation of the Interatom receiver is completed. 

• The IEA 9th Executive Committee met in Albuquerque on October 
26. Prior to the meeting they toured the Coolidge irrigation 
project, the distributed collector facilities and the Central 
Receiver Test Facility at Sandia Albuquerque. On October 25, presenta
tions were made on the U.S., Belgian, Italian, Spanish and Swiss 
solar energy programs. 

Problem Areas 

• MDAC has not yet shown that they can meet the requirements of Inter
atom's contract Annex A-2. The areas of difficulty are mostly in the 
required format of supplying Interatom with heliostat flux data at the 
aperture plane (receiver interface) so that Interatom can perfonn their 
analysis. 

Technical Status for IEA 

An evaluation has begun on the Heliostat Field Subsystem proposals 
submitted by MMC and MDAC. These proposals included many of the results of 
their pre-stage 2 contracts with only the curved mirror evaluation being 
outstanding. A mid-contract review was held in Cologne, West Germany during 
the week of August 14-17 and a final decision was made to continue the curved 
mirror evaluation at the time. At the mid-contract review a specification was 
agreed upon between lnteratom, Operating Agent, and heliostat contractors for 
the data acquisition system which is part of the Heliostat Field Subsystem. 
MMC had completed almost all of the receiver interface data requirements 
defined in Interatom's contract Annex A-2, Interface Definition. MDAC has not 
yet developed the necessary analytical capability to meet the exact requirements 
of the Annex A-2. A decision concerning the Heliostat Field Subsystem is 
planned for the October 26, 1979 Executive Committee (E.C.) meeting. 

Interatom has subcontracted many of the major elements contained in their 
contract with companies in the participating countries. 

A partial list of these subcontracts is as follows: 

- steam generator, pressure relief system, and receiver with Gebr • 
. Sul zer, Switzerland, 

- sodium storage vessels and the regeneration vessel with Voest Alpine, 
Austria, 

- sodium pumps excluding drive motors and control with Byron & Jackson, 
USA/Holl and, 

- complete valves for sodium heat transfer system (SHTS) and gas systems 
with Star, Germany, 
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complete SHTS sodium and cover gas p1p1ng system and the installation 
of the SHTS components with Kahle, Germany/Spain, 

- complete measurement and control equipment of the SHTS and the central 
room equipment with Siemens, Germany. 

In addition to these contracts for engineering and hardware Interatom has 
contracted for engineering support from Belgonucleaire/Belgium, Voest-Alpine 
Austria, and CASA/Spain. This effort in subcontracting by Interatom represents 
significant progress in accomplishing the required work and cooperation among 
participating countries• industry. 

Site-related activities are progressing on schedule. INITEC, a Spanish 
engineering firm, has completed the engineering and design work for the site 
and submitted their results to the Operating Agent (O.A.). The O.A. will 
review those results and issue a tendering action to Spanish civil companies 
on October 10, 1979 with a response date of October 31, 1979. 

Fort Hood Solar Total Energy Systems 
(New Task) 

A final draft JNCP was prepared for submission to SAN Counsel and 
Procurement. A Procurement Request package will be submitted for processing. 
Both American Technological University (ATU) and McDonnell Douglas have 
indicated willingness to start work on or before December 1 under advance 
agreements. This will avoid the delay inherent in the audit cycle (30-45 
days). Formal contract award is expected in January. The nine-month conceptual 
re-design study will be managed by the SAN Solar Energy Division with technical 
monitoring and support by the Aerospace Corporation. The SAN Engineering and 
Facilities Management Division will particpate in this phase, and will assume 
responsibility for subsequent competition, final design and construction, if 
approved. 
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FINANCIAL STATUS (SLL} 

The SLL Financial Plan for October provides $2,llOK as BudgeTAuthority 
for FY-SO. Costs to date are $120K. Reserves for salaries, internal support 
and other conmitments are $1,S91K for a total of $2,0llK. 

Obligations (B/A}: 

FINANCIAL STATUS (SAN} 

The SAN Financial Plan for October provided an initial 
operating fund obligational authority of $3,lOOK for the 
Central Receiver Systems program element. With the 
addition of the $SOOK in PE&D obligation authority 
carried over from FY79 for the Cogeneration preliminary 
design solicitation, the total obligation authority for 
this program element stands at $3,900K. 

No obligations were planned for October, and none were 
incurred. 

Cost Status (B/0): The SAN Financial Plan remained unchanged for September 
at $11,360K in operating fund and $1,650K in PE&D costing 
authority, for an FY79 final total of $13,0lOK. 

Costs accrued by SAN for September were $1,222K vs. a 
planned $4,070K. Cumulative costs for FY79, at $6,997K, 
are low by $6,013K (46%} with respect to planned costs. 
This difference is primarily due to the following: 

- Failure in the FinPlan to transfer costing authority 
for $2,7SOK to SLL in January and March. 

- Late start of Alternate Central Receiver ($570K vs. 
$1000K) and Repowering/Industrial Retrofit ($OK vs. 
$1,350K} contracts. 

- Deferral of Ft. Hood ($500K} and cogeneration ($SOOK} 
procurements to FYSO. 

Deduction of these items leaves a residual of $153K {2%). 

Due to conversion to and start up of the FORS accounting 
system, cost plans and costs incurred will not be available 
for SAN-held CRS contracts until January 1980. 
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NOTE: 

FOAMDOEl:II 
11/181 

1. Contract Identification 

(Supplement for September and FY79 Surrmary) 

SAN COST STATUS 

U.S. DEPARTMENT OF ENERGY 

CONTRACT MANAGEMENT SUMMARY REPORT 

LARGE POWER SYSTEMS APPLICATIONS (WBS-1.0) 
12. Reporting Period 

l Sa~ through 30 Sep 

4. Contractor CName and Address! 

SAN FRANCISCO OPERATIONS OFFICE 

FORM APPROVED 
0MB NO. 3BR-0190 

3. Contract Number 

N/A 
5. Contract Stan Date 

N/A 
6. Contract Completion Date 

NIA 
---

[ 1. Months I O I N I D I J- IF- I M r A I M I J I J I A I S I O I N I D la FY 79:J 
9. Cost Status .,-, • 1 ::a..,-q l.I1 ·1nousanas g. Cast Plan 

.. 
14 

2~•!Jan. 79 
Planned 

h. Planned 

~----- • I 
Costs Prior 

12 
• 4J~5 K 

~ual 
.. .. 

i. Actual Costs 

10 , Prior FYs 

2,650 K 
~orized 8 

I 
I/ j. Total E1ti• 

_.,,,,. _,, meted Costs 
for Contract 

6 ~ -- ___. ... N/A -- k. Total Con· 

II. B&R 4 
tract Value 

_... ,,_ 
Numbers __.. IP" N/A 

AD - 03 2 I. Unfilled ---
~ - Orden 

01 - 01 
Outstanding 

NIA 
c. Planned 3fi4 'iOA ~4.t'l ~71; ~~n 555 658 686 6Q4 656 ]Rf. 4n1n m. Estimate for 

d. Actual 230 697 550 548 618 448 811 332 434 348 758 1222 
Sublequent 

Accrued 
Reporting 

Costa e. Variance 134 l 189 6) ll (68 lUI 153) 354 260 308 26 2848 Period 

If. 6~'f.; ..... 134 (55 61 (34] (102 5 148} 206 466 774 800 13648 N/A 

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 Sept. Central Receiver Technology Report). 

"" 
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J MILESTONE SCHEDULE AND STATUS REPORT 
ID-- LARGE POWER SYSTEMS WIS- 0137.000 REPORTING PERIOD 

START 10/01/78 END 09/30/15 10/01/71 THRU 10/31/71 

F'Y 10 F'Y 81 F'Y 82 83 
0 N D J F' M A M J J A s 0 N D _02_03 04 01 02 03 04 PL AC - . 

I 
I 

01.01.00 GENERAL ACT I V1 TI ES I 
I 
I .... t7l'! 

01.01.01 ---PLAtl'illNG ANO AD-HOC TASKS - 22 22 
I ..-r 

01.01.02 ---UNSOLICITED PROPOSALS - 22 22 
I 

01.02.00 STORAGE COUPLED SYSTEMS 
I 
I 

! ...,. ffC 
01.02.01 ---SYSTEMS ANALYSIS/PLANNING -

I 
JI JI 

I 
01.02.02 ---RECEIVER TEST I NG I 

I • ., ... .-,r ffD 
01.02.03 ---ALT CENTRAL RECEIVER SYSTEM - • I JI JI 

I 

01.02.04 ---LI NE FOCUS SYSTEM STUD I ES - " ,. 
" I 

1,0 01.03.00 REPOWER ING/INDUSTRIAL RETROF' IT I 
I 

•• I ... r ... n 
01.03.01 ---SYSTEMS ANALYSIS/PLANNING - 22 22 

I ..... 
01.03.02 ---REPOWERI NG/RETROF' IT CONCEPT - 7\. .. .. 

I 

01.0,.00 HYBRID POWER SYSTEMS 
I 
I 
I .... ...,r_ 

01.04.01 ---SYSTEMS ANALYSIS/PLAtl'illNG - 22 22 : .... ..,r_ ... , 
01.04.02 ---HYBRID PWR SYSTEMS STUDIES -

I 
A so so 

I ..... 
01.04.03 ---UTILITY COOPERAT I YE PROGRAM - . 22 22 

I -· ... c 
01.0,.0, ---DOE/BU-REC HYB NETWK STUDY - " .. .. 

I ..... 
01.04.05 ---W UT IL/TECH SENS ANALYSIS - " 72 72 

I 

01.05.00 10MWE PILOT PLANT I 
I 
I ffD 

01.05.01 ---STMPO OPERATIONS - 22 22 
I .... ... r ... n ... r 

01.05.02 ---PP OPERATIONAL TEST I NG - ' 27 27 
: 



MILESTONE SCHEDULE AND STATUS REPORT 
ID-- INTERNATIONAL SUPPORT WIS- 01,1.000 REPORTING PERIOD 

START 10/01/78 END 09/30/10 10/01/79 THRU 10/31/79 
F'Y 10 FY 11 F'Y 12 13 

0 N D J F' M A M J J A s 0 N D Q2 03 o, QI 02 03 o, PL AC . . . . 
I 
I ff• ffC: ffD 0,.00.00 IEA SSPS CRS PROJECT - '"" A 38 II - -

0 

I 
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I DENT DESCRIPTION 

Dt.Dt.DD.A GENERAL ACFIVITIES 
-IJT.0t.Dt.A ---PLANNING IND lb•HOC TASKS 

Dt.Dt.01.B B TECHNOLO~Y COMPARISON D1.D1.D1.c c TECHNOL~GY CONPARISON 
01.01.az.A ---UNSOLICITED PROPOSALS 01.01.02.e B SRI STUOY CONPLEfE 
01.01.az.c C START VEDA HELIO STUDY -.~1-.=0=2-.0=0~.~A.----=s~To'IUGE COUPLED SYSTEMS 
Ot.oz.ot.A --•SYSTEMS ANALYSIS/PLANNING --01--;n-2.at.B 9 fECHNOLDGY COMPARISON 
01.02.01.C C TECHNOLlGY COMPARISON 11.02.12.l ---~ECE!vt, TESTiffG 
Dt.02.0J.A •--ALT CENFRAL RECEIVER SYSTEM 
Dt.02.03.B g PHASE 2 STATUS REVIEW 
01.oz.a3~·~c ___ ~C~D~E~C~l~S~IO=N-'-=-,T~O:...,,...;:;C~O=N~T----'-P~H~AS~E~3'--_ Dt.D2.DleD D PHASE 2 COMPLETE 
01.02.04.A ---LINE FO:us SYSTEM STUDIES 

01.03.00.A REPOWERINGIINDUSTRIAL RETROFIT 
Ue03eOleA ••-SYSTEMS ANALYSIS/PLANNING ot.03.0t.e 9 SERI ST~ATEGY ANALYSIS COMP 01-;n-~01.c C fECHNOLlGY COMPARISON 
01.03.01.0 D TECHNOLOGY COMPARISON 

--01 • 03.02 • A ---REPOWERING/RETROFIT CONCEPT ot.03.02.e 8 CONCEPT STUDIES COMPLETE 111.o~·;n~.~,--~ .. YBUD P(fif:R SYSHHS 
01.04.0leA --•SYSTEHS ANALYSIS/PLANNING 
01.0~.0leB 9 TECHNOLO~Y COMPARISON 
01.04.0leC C TECHNOLOGY COMPARISON 
01.04.oz.A ---HYBRID ~WR SYSTEMS STUDIES 01.04.02.8 g START PHASE IA ACTIVITIES 
01.04.oz.c C PHASE I EVALUATION 
01.04.oz.o D PHASE IA COHPLETE 
Dle04.03.A ---UTILITY :OOPERATIVE PROGRAM 
Ole04.03.B 8 OOE/EPR[ PP DECISION 
D1e04e04eA --•DOE/BU•REC HYB NETWK STUDY 
Ot.D4.04e8 8 COMPLETE NETWORK STUDY 
Dt.D4.04.C C FINAL REPORT 
01e04e05.A ---w UTIL/FECH SENS ANALYSIS 
D1eD4eD5e8 B STUDY COMPLETE 

01.os.oo.A 
01.05.01.1 
01.as.01.e 
01.os.01.e 
01.os.01.c 

-.,1.os.01.0 
01.os.02.A 
01.u.12.e 
01. n.oz.c -u.n.oz.o 
01. as .az.E 

10HWE PILOF PLANT 
--•STHPO OPERATIONS 

8 START ClLLECTOR CONTRACTS 
B START HELIOSTAT WORK 
C START FACILifY DESIGN 
0 END ACCEPTANCE TEST 

---PP OPERATIONAL TESTING a TEST PLlN REVIEW 
C TEST PLAN•HDQS APPROVAL 
D CONPL e~IN CHAR SYSTEN 
E BEGIN O~ERATIONAL TESTING 

04.oo.oo.A IEA SSPS CRS PROJECT 
0~ !.U.!.IU • 13 __ J;t_ .Hf..l..IQS.IAL. ~.J ... AN=C.._.E~---04. o O .o O. c C RECEIVER ACCEPTANCE 
Jl At_§ U t.llL Q __________ JLIUR&l..Mf .. ~EP_J.L.""AN...,C,...f~----04.00. o O. E E SUBSYSTEM TEST 
~,oo.oo,F E sTARJ up 
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FORMDOE536 
(1/781 

1. Contract Identification 

U.S. DEPARTMENT OF ENERGY 

CONTRACT MANAGEMENT SUMMARY REPORT 

SOLAR LARGE POWER SYSTEMS APPLICATION 
, 2. Reporting Period 

] Q,:t1 through J] Q,:t1 
4. Contractor (Name and Address) 

SANDIA LABORATORIES, LIVERMORE, CALIFORNIA 

FORM APPROVED 
0MB NO. 38R-0190 

3. Contract Number 

AN-35-05-00-0 
5. Contract Start Date 

~v,~ 
6. ,ffKtraet Completion Date 

( 1. Months O 1-N I D I J I F I M ] A] M }J]tliJ iu]~~a Fvao 
. 

9. Cost Status g. Cost Plan .. 
2100 9tf~l-7Q 

~ h. Planned Planned /. Costs Prior -------- FYs 1800 ... - ,,. 8,938K Actual , i. Actual Costs 
1500 , Prior FYs 

Conmitted .J 8,991K , . . . • 1200 V' j. Total Esti• 

~" mated Costs 

900 for Contraet 
I/ 

i...-- k. Total Con-
600 ...,., tract Value 

b. B&R N/A Numbers I.-/ 

AN-35- 300 I,,,, I. Unfilled 

05-00-0 ~ 
Orders 
Outstanding 
N/A 

c. Planned H~n 1 f;(l lf;n 1,;n 1 f;(l lf;n 1,;n 160 17( 170 170 17' m. Estimate for 

d. Actual 120 Subsequent 
Accrued Reporting 
Costs e. Variance 40 Period 

II. ~~,;n..,., 40 N/A 

, 
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JORMDOEa 
111111 

1. Contract Identification 

OBLIGATION STATUS 

U.S. DEPARTMENT OF ENERGY 

CONTRACT MANAGEMENT SUMMARY REPORT FORM APPROVED 
0MB NO. 38R-0180 

3. Contract Number CENTRAL RECEIVER SYSTEMS 
, 2. Reporting Period 

] C~t. through J] Q~t. N/A 4. Contractor (~me and Addreal 5. Contract Stan Date 
SAN FRANCISCO OPERATIONS OFFICE N/A 

6. ~tract Completion Dllte 

( 1. Months IO I N I D I J I F I }U-A]~M-J ~J I J I A I s I -o I N I i]a Fv80 
9. Cost Status uo11ars 1n 1nousanas 

II• Colt l"lan a. 
l~eo 7q Planned h. Plenned 

Colts Prior -------12000 
FY1 Actual 12,400K 10000 i. Actual Coats 
Prior FYs Authority 

11,588K 8000 -- ;. Total E1ti· - ---- - - - -

/ mated Colts 6000 for Contract / 7,900K* ~ooo I k. Total Con-
b. B&R tract Value Numbers I '000 

I I. Unfilled 
Orders -- Outstanding 

c.Planned 0 50 ~207 1700 143 0 0 0 0 0 800 0 m. Estimate for Id. Actual 0 Subsequent At:aued 
Reporting Coats le. Variance 0 Period If.~~- 0 

*Includes $BOOK PE&D 
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DOE/HQ 

H. Coleman 
G. w. Braun 
G. M. Kaplan 
L. Melamed 
J.E. Rannels 
M. u. Gutstein 
D. Campbell 
s. M. Hansen 
R. A. Miller 
R.H. Annon 
J. Flynn 
F. Goldner 
R. L. Bigham 

DOE/SAN 

R. A. Du Val 
R. w. Hughey 
s. D. Elliott 
L. E. Prince 
s. M. 01 Brien 

(3) 

R. N. Schweinberg 
K. T. Chevian 
J. Juetten 

DOE/ALO 

D. K. Nowlin 

SERI 

J. c. Grosskreutz 
J. Doane 
K. Touryan 

(STMPO) 

DI STR IBUTI ON 

14 

JPL 

v. c. Truscello 

AEROSPACE CORPORATION 

E. L. Katz 

SLL 

T. B. Cook, 8000 
A. N. Blackwell, 8200 
P. J. Eicker, 8326 
L. Gutierrez, 8400 
R. c. Wayne, 8450 
J. F. Genoni, 8450 
D. N. Tanner, 8450A 
w. G. Wilson, 8451 
A. C. Skinrood, 8452 
J. D. Gilson, 8452 

SLA 

J. H. Scott, 4700 
G. E. Brandvold, 4710 
B. W. Marshall, 4713 
V. L. Dugan, 4720 

PRC 

R. Edelstein 


