DOE/ET/21060-3
(STMP0-026)

‘ ] ' DOE FILE COPY

PRELIMINARY SIMULATION OF THE MDAC
RECEIVER PANEL TEST SEQUENCES TO BE
IMPLEMENTED AT THE CR-STTF

23 February 1979

Prepared by

Energy Projects Directorate
THE AEROSPACE CORPORATION
El Segundo, California 90245

Principal Contributors:

E. N. Best, System Simulation and Analysis Department
K. L. Zondervan, System Test and Evaluation Department




Submitted as a partial account of work
performed for the Department of Energy,
on Advanced Central Power System Studies
and Support Tasks, under Contract No,
EY-76-C-03-1101 (PA #14).




e

Introduction

One of the prineipal projects undertaken by the U.8. Department of
Energy (DOE) in its program to develop alternate sources of energy is
the Barstow, California 10MW Solar Thermal Pilot Plant. A McDonnell-
Douglas/Rocketdyne (MDAC) "once-through' central receiver design has
been selected as that plant's solar-to-electrical energy conversion device.

In this design, feedwater entering at the bottom of the tower-mounted
receiver flows up through 1680 vertically-mounted external tubes. The
feedwater is converted by the radiant solar energy focussed by a large
surrounding field of mirrors into superheated steam in a single pass.

Though the once-through boiler concept is familiar to the electric
power industry, its application to the solar energy conversion process
introduces certain concerns, among which are reliability and performance
of the boiler under the projected high flux levels of a commercial unit,
The Pilot Plant flux levels, being less than half those of a commercial
unit, cannot completely resolve these concerns.

In order to augment the data which will be produced by the Pilot Plant
operation and to assist in the detail design of the Pilot Plant receiver itself,
an early series of tests on a full-size MDAC receiver panel has been planned.
The tests are scheduled to begin at the DOE Central Receiver-Solar Thermal
Test Facility (CR-STTF) in Albuquerque during March, 1979,

Under the auspices of DOE, a dynamic digital computer simulation
of that STTF-MDAC receiver panel configuration has been developed by the
Aerospace Corporation. The purpose of such a simulation is to permit
early, inexpensive studies of proposed test sequences and rapid investiga-
tions of potential control schemes., The results of those studies could
give experimenters valuable insight into equipment performance parameters,
and thus permit prudent limiting of actual hardware test time on the more
expensive facility.

References | and 2 contain fairly complete descriptions of the models
employed in the simulation program. The following section is excerpted
from those documents to present here a concise overview of the computer
program.

Simulation Program Description

The program contains modules to simulate the collector field, cooling
subsystem, steam depressurization and desuperheat subsystem, feedwater
regenerative heat exchanger, MDAC receiver panel, and control subsystem.
Figure | shows the interconnection of these subsystems at the STTF.

Insolation data for Albuquerque were extracted from the data tapes
described in Reference 3, Each month of the year is represented by one
typical clear day near the 21lst of each month. A table was developed of the
insolation level at each hour of the day. Given an actual time of the day,
the table is linearly interpolated for the appropriate value,




RBSOT-1 -2 -4
-

e -F - RTSOT
f . ;
I RBSOV
|
RSGP-1
) SRY RSOT-1 —® S
! RSOP.2
| O ( >'_<) ADSIV RDSIP
: R8SOP
. i
Collector | | RECEIVER RDT
. - . —— BOILER . \
Insolation Field .| st CFPREDP-;
\ | (RB) -3
| -4
(
|
1
e e e TEMP o __
r A CONTPOL
\ ! PSRFR-1 T
RWODP L \ RBWFDP @ v
P (F) eevop q]
~ P RBWIP-2
h .
41 M
RUWIT-1 RECETVEIR
PPWOT-] ‘
(T - |
_/_2 S — e e — -l= 3
. | ROS? —
BV S S S s
nUah ! a0 ;
' STTF FEITWATER | "
1 N LLLUMA \
[ L1 rowe 2 TEMP CONTROL uﬁ—@——é:asxv
CONTRCL '
™,
FrCver LoTPe | >4 .
pog . S
WEATA T
(PP) ‘
FEEOWATER
PRESSURE CONTROL l
RWIP T 1
oF P WV ] ]
— | STTF FicowaTER | 1 Heat Rejection System
' TO ; i ~ [ PRERZATER
——reD : e G , ]
! L/; RWIT I
RWF5P -

ey
RECEIVER| STT

FEEDRATER PUMP

igure 1. STTI Schematic With MDAC 5MWt Receiver Experiment



The collector module calculates the flux distribution on the receiver
at the specified time. Heliostat reflectivity and atmospheric attenuation
coefficients are provided by the executive routine, direct insolation by the
insolation module, and from these the appropriate value of power is pro -
vided to the receiver,

The depressurization-desuperheater subsystem takes superheated
steam from the receiver, depressurizes it using a pressure control valve,
and injects it into the desuperheater drum. Water spraying from the cool-
ing module condenses the steam and produces subcooled condensate. A
portion of the condensate is extracted for feedwater and the remainder
used for the water sprays. The cooling module circulates the condensate
through the shell side of a heat exchanger to reject heat to the environment
through cooling towers.

During the early part of a startup procedure, feedwater is heated to
the desired inlet temperature by a receiver module electrical heater.
When sufficient energy is available at a later point in the sequence, all
feedwater heating is accomplished with the facility preheater, using re-
ceiver-generated steam.

The receiver panel model is based on the performance of a typical
tube, which is (mathematically) partitioned into three sections: subcooled
water, saturated two-phase mixture, and superheated steam. The length
of each of these sections is allowed to vary with time. The basic model
equations were derived from the integral form of the fundamental equa-
tions of conservation of mass, momentum, and energy using the control
volume approach,

The temperature controller strives to maintain the panel outlet temp-
erature at a selected set point value by commanding the position of the
inlet flow control valve. The control logic proposed by MDAC (see Refer-
ence 4) was modelled in the simulation. Values of controller gain constants,
however, were not available, necessitating usage of values judged by
Aerospace to be typical,

STTF Test Program

The kinds of tests and the sequence of procedures planned at the
STTF for the MDAC receiver panel are described in Reference 4. Pres-
ently that Plan consists of two test categories: those with and without the
addition of special reflectors which produce greater-than-normal heat
flux. Altogether there are thirty test sequences outlined. For these
initial simulations, MDAC Test #20 was selected to show the capabilities
of the computer program.,

Simulation Case Study

The sequence of selected simulation events representing Test #20 is
shown schematically in Figure 2. Note that the transitions from one power
level to another are introduced instantaneously, and that the transitions

-3-
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in state variable set points are introduced gradually through a series of
step variations. Another technique for varying set points, which the
computer program could also simulate, is a ramping transition (not
shown here),

The Heat Rejection System of the STTF contains four Proportional-
Integral (P-I) controllers to maintain prescribed conditions at the Re-
ceiver test panel inlet and outlet. A general block diagram of the control
logic for these controllers is:

Controlled

Variable
Set + ‘ KpP = rated output span 100
Point ~ \ rated input span %PB

Proportional Gain

K L min/sec) (Reset)

o
1

KI

I

60
Integral Gain

Reset = Repeats/min

{See Reference 5)

KPe + Klfs dt

Command
Signal

Facility Controllers

Preliminary values for three of the four STTF controllers had been
determined.by STTF personnel* and were provided to Aerospace. The
data provided were:

Feedwater Pressure Controller

Proportional Band (PB)
Reset

90%
0.2 repeats/min

>FPrivate Communication, W. McAtee, 12 December 1978




‘Desuperheater Pressure Controller

10%
1.0 repeats/min

Proportional Band (PB)
. : Reset

Qutlet Steam Pressure Controller

It

Proportional Band (PB)
Reset

6 0%

l. 0 repeats/min

Data were not available for the Feedwater inlet temperature con-
troller or the MDAC Receiver outlet temperature controller. Values.
which Aerospace determined to be reasonable for purpose of the simula-

. tion were:

Feedwater Temperature Controller

50%
1. 0 repeats/min

Proportional Band
Reset

MDAC Temperature Controller

Temperature PB = 20%
Temperature Reset = 0.1 repeats/min
Flow rate PB = 75%

Flow rate Reset

. Temperature

2.0 repeats/min

Set Point
+ KP = rated output span 100
Temperatufe - ‘ rated input span %PB
€+ ‘ = Proportional Gain

KI = KP 6%%2—) Reset
= Integral Gain

KPgr + KT (e, dt

4

€o

Reset = Repeats/min

(See Reference 5)

Flowrate

KPoEq +KIg(tadt

. ' Command Signal
’ ‘ MDAC Controller

)



Prellminary checkout runs revealed that the Feedwater Pressure
Control Loop was unstable, Specifically, the control valve associated
with this loop was continually ratcheting between the full open and mini-
mum stop positions. An increase of the proportional band to its maximum
value (1000%) resulted in what was judged to be adequate feedwater pres-

sure control. No problems were encountered with the other facility'
control loops, ’

Simulation Results

Figures 3 through 12 are plots of selected variables for a simulation
run lasting 3800 seconds. Many other variables, e.g., valve positions,
are available as outputs of the program but are not included here.

Figure 3 (each figure comprises four sheets to cover the total
simulation time) shows the power incident on the receiver for this test.
For such a short run, sun and cloud motions are neglected and thus a
time invariant flux distribution on the panel is assumed. It should be
noted that the 3.2 MW level is the maximum power expected on any
panel in Pilot Plant.operation.

Figure 4 indicates the actual power absorbed by the water/steam in
the receiver. In steady-state this is slightly less than the incident power
due to radiation loss, convection loss, etc. At 240 seconds the first
effect of lowering the steam temperature set point is seen. As the set
point is lowered, increased flow temporarily increases the absorbed
power due to the greater kinetic energy of the feedwater. Absorbed
power settles back to its nominal value in about 40 seconds. At 480
seconds the first effect of an increase in the incident power is also seen.

As shown in Figure 5, the preheater outlet temperature is held
close to the desired 250° to about 2160 seconds. At that time an increase
to 400° is desired, but because the facility preheater is not active below
a value of 400°, the change must be implemented in the simulation by
adjusting the desuperheater pressure (and hence temperature) which is
seen not to be very effective. The next step, however, to a desired
level of 550° does activate the preheater temperature controller. The
rapid control action is quite obvious. The temperature never achieves
‘the set point, however, since the desuperheater temperature did not
‘reach 400° until the end of the run, and below that level the preheater
has insufficient capacity.

Feedwater pressure was scheduled to be held constant throughout the
run at 2265 psia and is seen on Figure 6 to be tightly controlled at that
value. Note that this controller proportional gain was the parameter
altered by Aerospace from the value originally specified.




Figure 7 shows the variation in the inlet flow rate with time. A
point of interest is the very slowly decaying flow rate starting at 1920
seconds in response to an abrupt drop in incident power from 3. 22
to 1.13 MW. This shows that the receiver temperature controller,
with the gains selected by Aerospace, was unable to respond rapidly
to the transient, and the receiver effectively lost steam conditions
altogether at that point,

‘ The above effect is seen dramatically in Figure 8 where the outlet
temperature is seen to immediately drop to 600% at 1920 seconds. This
is the saturated steam temperature for the existing pressure. Steam
conditions are reestablished at 2080 seconds.

Figure 9 indicates the performance of the outlet steam pressure
controller. It is seen to be very effective until the large transient
at 1920 seconds. At 3120 seconds the planned variations in set point begin.
These variations present no problem to the controller.

Figure 10 shows the levels of the three phases of water/steam in
a typical tube as the simulation progresses. The lower third (approxi-
mately) of the tube contains subcooled water; the middle third, saturated
two-phase mixture; and the top third, superheated steam. Note that
at 1920 seconds the superheated steam region disappears, to return
again at 2080 seconds.

Figures 11 and 12 show the effects of the various programmed

changes on the desuperheater temperature and on the cooling tower
inlet temperature. No unanticipated results occur.

Conclusions

A dynamic simulation computer program has been developed for
the STTF-MDAC Receiver test configuration. An example case has been
presented showing the effects of changes planned in MDAC test No. 20.

Facility controllers have been modeled pursuant to data received
from STTF personnel, but in one case (the Feedwater Pressure Control
Loop) a simulation gain constant had to be altered to prevent instability.
Two other controllers, the Feedwater Inlet Temperature and the
Receiver Outlet Steam Temperature, were also modeled with gain
constants selected by Aerospace in the absence of any specified values.
The results reported here indicate that the gains selected by Aerospace
for that steam temperature controller are not optimum and must be
further refined,
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‘ Department of Energy Reply to:
San Francisco Operations Office DOE Solar One Project Office

1333 Broadway " Post Office Box 366
Qakland, California 94612 Daggett, CA 92327
Mr. Harry D. Eden (619) 254-2672
Energy Systems Directorate
Building D-5, Room 1110
The Aerospace Corporation MAR 1 3 1984
Post Office Box 92957

Los Angeles, CA 90009

Subj.: Identification and Clearance for DOE Technical Information Center of
Rerospace Documents Related to 10-MWe Solar Thermal Pilot Plant (Solar One)

Dear Harry:

We are finalizing the current edition (covering the period through mid-1982) of
the Solar One Project Bibliography; a proof copy is provided for your reference
(publication by the Electric Power Research Institute is expected at the end of
March). While we are-in the process of establishing a reference library at the
Plant site, which will includeall of the 555 documents identified in the Biblio-
graphy, we would 1like to be able to refer inquiries from recipients of this doc-
ument for individual copies of reports cited to the DOE Technical Information
&' Center (DOE contractors) or the National Technical Information Service. In order
‘ to do this, we must insure that proper TIC/NTIS stock numbers are provided, and
that all reports in the Bibliography have been properly patent cleared and sent
to TIC and NTIS for preparation of microfiche. Unfortunately, this is the case
at present for only about 300 of the documents listed; specifically, those for
which the "Other Recipients" (line 10 of the document identification block) in-
cludes these agencies. We propose to issue an update to the Bibliography follow-
ing completion of the Experimental Testing and Evaluation phase of Plant Ogera—
tion (currently scheduled for the end of July, 1984). This update, in addition
to providing documents produced by the Project since mid-1982, will include pro-
‘per TIC/NTIS citation for all documents listed; it will also include a small
number of documents from the earlier period which are omitted from the initial

i, B T, AL P OO A BIBIOSTIIY. i ok

N g e oo oo X Ve ! "%3 —%\1 ~ 9 - g ot h- h
We have ‘identified twelve AeFospdce ddcuments which are 11Steq¢ but for which no
TIC-approved citati < been located; most of these appear not to have been

submitted in the first place, apparently having been treated as "working papers”,
while others are conference reports or journal articles. 1In addition, we have
4;’——\\Z£EE%§}NSF- and ERDA-era documents which, we feel sure, are "somewhere in the
) 5 system", but which we have been unable to identify in the periodic reports lists
‘)(TA‘Lj,issued by TIC, or - thus far - by inquiries to the data base. The latter three
“O\L 9 documents are described in the attached memorandum to Don Holz, the DOE/SAN Tech-
el nical Information Officer; if. however, Aerospace records indicate the TIC/NTIS
identifiers assigned (most likely "PB-" followed by six or eight digits), we would
‘ be most aEpreciative if you could pass them to us.

For the twelve documents in the first group, I have provided copies for your refer-
ence; I have also prepared SAN Form 70 for completion by your staff for each of
them (unless you have copies of previous patent clearances from SAN/OPC). While



Aerospace Reports ' Page 2

‘I appreciate that Aerospace is no Tonger formally involved in the Project, and
thus cannot assign a very high priority to dealing with these materials, I an-
ticipate -that you would be as eager as we are to get them cleaned up and on the

way to TIC. (The "routine" on line 3 of the Form 70 is addressed to SAN/OPC.)

In preparing these documents and the Form 70's, I have assigned two identifica-
tion numbers to each. The primary number is the normal TIC identifier: an ATR-
series number, where such js provided on the document, or a number derived from
the DOE contract number, where it is not. (Three Aerospace contracts are invol-
ved: DE-AT03-76CS51101 - formerly EY-76-C-03-1101/PA#2 -, DE-AT03-76ET21060 -
formerly -1101/PA#14 - and the STMPO contract, DE-AC03-78ET20517; I have tried
to assign the reports to the proper contract, where it is not cited in the doc-
ument itself, using date or subject matter). If you know of appropriate ATR-num-

mer assignments, or if you wish:to make such assignments, please ‘do so and so
advise me.

The secondary number (STMPO-xxx) is for convenience in filing and tracking Pro-
ject documents; it will probably occur to you fairly promptly that it is connec-
_ted with the Bibiiography listing, and, in fact, it is the Bibliography page num-
ber. Aerospace documents comprise the first thirty-nine listings (STMPO-001 to

STMP0-039), as well as the first three in the prospective update (STMP0-563 to
STMP0-565) to the Bibliography. In any discussions with the Project Office, com-
munication will be enhanced by using these numbers, and they should be preserved
in the event your staff wishes to alter or re-type the relevant Form 70's.

I need, in order to track progress on a total of some 300 reports in processing,
to have the Form 70's, together with the reference copies provided, returned to
me at the Project Office, and not to SAN/OPC or TIC; I have made special arrange-
ments with Roger Gaither at SAN and Bi11 Matheny at TIC, and the process seems to
be working well at this point. o

The advice of your patent/copyright staff on how best to deal with conference re-
ports and journal articles (STMPO-28, -34, -38 and -39) and specifications includ-
ing manufacturers' data sheets (STMP0O-564, -565) would be welcomed. If copyright
jssues arise with these items,we can request TIC to limit further distribution as
_appropriate.

If you do wish cdpies of any of the documents provided, or cited in the Aerospace

section of the Bibliography, I shall be happy to provide them. Thank you for your
assistance. .

Attch.: memo dtd. 3/12/84 rely yours, A ‘
Encls.: 12 Aerospace documents, : iizgzwsz;jZ;iji§:7
w/ SAN Form 70 : ‘fLTX& _
Proof copy of Solar One S. . Elliot¥, Jr., Director,

Project Bibliography DOE Solar One Project Office




~ SAN FORM 70 10/80
DEPARTMENT OF ENERGY
SAN FRANCISCO OPERATIONS OFFICE

Prime Contract No.
CONTRACTOR REQUEST FOR PATENT CLEARANCE
FOR RELEASE OF UNCLASSIFIED DOCUMENT DE-AT03-76ET21060
» i Subcoi‘lﬁn'act No.
.TO: Roger S. Gaither, Asst. Chief for Prosecution
Office of Patent Counsel/Livermore Office (N/A)
P.O. Box 808, L-376 Report No.
Livermore, California 94550 ; DOE/ET/21060-3  (STMP0-026)
v ' Date of Report
FROM: DOE Solar One Project Office 23 February, 1979
Post Office Box 366 : Mo & Phome No  of DOE
ame one No. O
Daggett, CA 92327 Technical Representative
S. D. Elliott, Jr.
(619) 254-2672 -

1. Document Tide:

"PRELIMINARY SIMULATION OF THE MDAC RECEIVER PANEL TEST SEQUENCES. AT THE CR-STTF"

2. Type of Document: [l Technical Report, [ Conference Paper, [ Journal Article, [J Abstract or Summary,
O Copy of Oral Presentation, [ Other (please specify):

3. In order to meeta publication schedule or submission deadline, patent clearance by {Routi np)
would be desired.

SENDER IS TO CHECK BOX #4 OR #5 BELOW.
0O 4 1have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject
matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this

. document except as stated below:

a. Attention should be directed to pages of this document.

b. This document describes matter relating to an invention:

i. Contractor Invention Docket No.

ii. A disclosure of the invention was submitted to DOE on (date)
iii. A disclosure of the invention will be submitted shorty (approximate date)
iv. A waiver of DOE’s patent rights to the contractor:

O has been granted, 3 has been applied for;or [ will be applied for (date)

O 5. This document is being submitted, but no review has been made of this document for possible inventive subject matter.

6. Remarks: Send clearance to Project Office; document may be destroyed

Reviewing/Submitting Official: Name (Prinf/Typc)

‘ Tide

; Signatre Date
TO: INITIATOR OF REQUEST

| FROM: ASSISTANT CHIEF FOR PROSECUTION

Office of Patent Counsel/Livermore Office

‘ [0 No patent objection to above-identified release.

[0 Please defer release until advised by this office.

Signed ; Date Mailed

1 " DOE OFFICE OF PATENT COUNSEL (OPC)
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THE AEROSPACE CORPORATION \zﬁ!

. ' Post Office Box 92957, Los Angeles, California 90009, Telephone: (213) 648-5000

1220-pP-139
April 12, 1984

Mr. Roger S. Gaither

Assistant Chief for Prosecution
Office of .Patent Counsel

P. O. Box 808 - L-376
Livermore, California 94550

SUBJECT: Patent Clearance Release- Forms

Dear Mr. Gaither:

Enclosed please find three separate Patent Clearance
Release Forms covering the following contracts-

DE-AT03- 76ET21060 - Report No. DOE/ETZlOGO -3
‘ DE-AT03-76CS51101 - Report No. ATR-78 (7695-02)-1
DE-ATO3-76CS51101 - Report No. ATR-78 (7695-05)-1

We have been requested to execute these at this time to
ensure that our portion of processing for clearance has been
properly completed. The release form for Contract No. DE-ACO03-
78ET20517 - Repoxrt No. ATR-81 (7747)~4 has not been included
since our records indicate an executed release form has
previously been provided.

Very truly yours,

THE AEROSPACE CORPORATION
/\\ -

\J ‘( RV Y og

| S\
Ronald L. Taylor \
Patent Counsel

RLT/bt : ///
cc: S. D. Elliott, Jr.

DOE Project Office

" Daggett, Ca.

bcc: L. Barnes ’ o

‘ H. D. Eden

A‘n Equal Opportunity Employer

GENERAL OFFICES LOCATED AT: 2350 EAST EL SEGUNDO BOULEVARD. EL SEGUNDO, CALIFORNIA
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anc Contract No. ;

DE—AT03-76ET21060

Subcontract N

P O. Box 808, 1-376 .
‘Livermore, Ca.leonua-94550 :

Date of chort ‘”.'.:, e
23 February, 1979~”

Name & Phone No. of DOE
Technical Representative - -
S. D, Ell{ott, Jr.

619 ) 254-2672 ’

- DOE So]ar Qne'Project foice
“Post Office Box 366 -
fDaggett,.CA 92327

Document Tldc. 7

'PRELIHIHARY SIHULATION OF THE HDAC RECEIVER PANEL TEST SEQUENCES AT THE CR-STTF"

- ‘Type of Document: () Technical chort "0 Conference Paper, D Journal Aruelc, -0 Abst':act or Sumﬁmry,
ST e (] Copy of Oral Prescntation, D Other (plcasc spccnfy)

-3, In order to meeta publxcanon schcdulc or submission dcadlmc patcnt clearance by __ lROlﬂﬂDE)
“would be desired. R e e - S

-SENDER IS TO CHECK BOX #4 OR #5 BELOW.

‘4. Y have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subjcct
- ‘matter (Subject Inventions) and that no inventions or dlSCOVcl'lCS (Subject Inventions) are dccmcd to be dlsdosed in thls
document cxcept as stated below:

3
1

= Attention should be directed to pages » - of this document.

b. This document describes matter relating to an invention: ' R N

i. Contractor Invention Docket No. ' R S

i. A disclosure of the invention was submitted to DOE on _— i (d_atc) .
] li. A disclosure of the invention will be submitted shortly : (approximate datc)
D : ‘. A waiver of DOE’s patent rights to the contractor: ) : T
' ' D has bcen granted, a has been applied for;or [ will be apphed for _ : (datc)

-Q s Thls documcnt is bcmg submlttcd but no rcvww has been madc of this document for possxble inventive subJect mattcr

" Remarks: Send c]earance to Project Office,odocument may be destroyed

”Rcvxewmg/Submm:mg Ofﬁc1a.l Name (Pnntl'l‘ ypc) RONALD L. TAYLOR 2
Tltlc » PATEHNT. COUNSEL . e TR eron e

Slgnaturc R L L 7 " Date _~ 4/12/84

<IN ITIATOR OF REQUEST

» ASSISTANT CHIEF FOR PROSECUTXON'»
.- Office of Patent Coungd/Lwcrmorc Office




DOE F 13258

17-79)

DATE.

’Y TO

ATTN OF

SUBJECT

TO:

U.S. DEPARTMENT OF ENERGY

R memorandum

S. D. ETliott, Jr., Director, DOE Solar One Project Office

Submission of Four Reports by Aerospace Corporation in Support of the Ten-Mega-
watt Pilot Plant Project for TIC Processing

William D. Matheny, DOE/TIC Document Control :

Enclosed are two copies each of four reports prepared by the Aerospace Corpora-
tion in support of the Solar Ten-Megawatt Project Office (STMPO):

Primary Document No. Secondary No. Title
ATR-78(7695-02)-1 (STMP0-019) “"Dynamic Simulation Model of the Solar
- Thermal Test Facility (STTF)"
ATR-78(7695-05)-1 (STMPO-021) "Pilot Plant Computer Model (STMPSS):
Preliminary Description”

DOE/ET/21060-3 (STMPO-026) "Preliminary Simulation of the MDAC
: : Receiver Panel Test Sequences to be
Simulated at the CR-STTF"

ATR-81(7747)-4 (STMP0-038) "An Infrared Sensor for Remote Temper-
' ature Monitoring of Solar Thermal Cen-
tral Receivers"

One copy of each of these documents has been submitted to DOE/SAN Office of Pat-
ent Counsel for patent clearance.

Please process these four documents in accordance with the recommendations proF
vided in the attached DOE Forms RA-426.

Attch.: Transmittal Memo to DOE/SAN (OPC) (T}i;%}lJL)L t\/§Z£Z(»E %ééf////

v
S. D. ElYiott, Jr.

Encls.: Four Aerospace Reports w/DOE Forms RA-426

cc: Mike Lopez, DOE/SAN (FGS)
Don Holz, DOE/SAN (ISEA)
M. Soderstrum, Burns & McDonnell
Roger Gaither, DOE/SAN (OPC)



DOE F 13258

(7-79)

DATE

o .

ATTN OF

SUBJECT

TO:

U.S. DEPARTMENT OF ENERGY

APR 17 1034 memorandum

S. D. Elliott, Jr., Director, DOE Solar One Project Office

Patent Clearance for Four Reports by Aerospace Corporation
Roger Gaither, DOE/SAN (OPC)

In response to a request by this office, the Aerospace Corporation has reviewed
four documents produced under various DOE contracts in support of the Solar Ten-
Megawatt Project Office, for patent release:

Document No. Secondary No. Contract No.- Partial Title

ATR-78(7695-02)-1 STMP0-019 76C351101 "Dynamic Simulation...STTF"
ATR-78(7695-05)-1 STMP0-021 76CS51101 “Pilot Plant Computer Model..."
DOE/ET/21060-3 STMPO-026 76ET21060 "Preliminary Simulation..."
ATR-81(7747)-4 STMP0-038 78ET20517 "An Infrared Sensor..."

Mr. Taylor's (Aerospace) letter of April 12, 1984 (Attachment 1) provided com-
pleted copies of SAN Form 70 directly to SAN/OPC for the first three of these;

he states that the Form 70 for the last report (ATR-81(7747)-4; Contract ET20517)
was provided previously. Since Mr. Taylor's letter does not make it clear whe-
ther he included copies of these four documents for your reference, I am taking
the liberty of so doing at this time. Two additional copies of each of these
four documents are being provided to DOE Technical Information Center, for ar-
chiving and forwarding to NTIS.

Please provide me with a copy of the completed Form 70's, once you have completed
the review and clearance process; please include a copy of the clearance previous-
1y provided for Report ATR-81(7747)-4. When you are done with these document
copies, they may be sent to Mr. Mike Lopez, DOE/SAN (FGS).

Attch.: Aerospace 1tr. 4/12/84 w/attchs. (3) ‘ //1 ,
Encls.: Four Aerospace Reports (JLA~2‘/<222§15EZ;7<:\‘
Transmittal Memo to DOE/TIC ;r

S. D. ElliotY, Jdr.

cc: Mike Lopez, DOE/SAN (FGS)
Don Holz, DOE/SAN (ISEA)
M. Soderstrum, Burns & McDonnell
William D. Matheny, DOE/TIC Document Control




SAN FORM 70 10/80
DEPARTMENT OF ENERGY :
SAN FRANCISCO OPERATIONS OFFICE

. Prime Contract No.
CONTRACTOR REQUEST FOR PATENT CLEARANCE

AE>" FOR RELEASE OF UNCLASSIFIED DOCUMENT DE-ATO3-76ET21060
‘ ' ‘é . Subcontract No.
0: R\ﬁi‘gﬁfs. Gaither, Asst. Chief for Prosecution -~ . - _ ‘

Offlce of Patent Counsel/Livermore Office o (n/ A)

~P.O. Box 808, L-376 : ‘ Report No.

Livermore, California 94550 DOE/ET/21060-3 (STMPO-026 )

: Date of Report
FROM: DOE Solar Cne Project Office . 23 February, 1979

Post Office Box 366
Daggett, CA 92327 Name & Phone No. of DOE

Technical Representative

S. D. E1liott, Jr.
(619) 254-2672

~ 1. Document Title:

“PRELIMINARY SIMULATION OF THE MDAC RECEIVER PANEL TEST SEQUENCES AT THE CR-STTF"

2. Type of Document: [{| Technical Report, [0 Conference Paper, [ Journal Article, . [ Abstract or Summary,
O Copy of Oral Presentation, . [0 Other (please specify): :

3. In order to meet a publication schedule or submission deadline, patent clearance by ( Routi np)
would be desired.

SENDER IS TO CHECK BOX #4 OR #5 BELOW.
Lk 4. 1 have reviewed-(or have had reviewed by technically knowledgeable personnel) this document for possible iriVentivc subject

: ‘matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this
‘ - document except as stated below:

a. Attention should be directed to pages : ' of this document:

b. This document describes matter relating to an invention:

i. Contractor Invention Docket No. .

ii. A disclosure of the invention was submitted to DOE on - 3 (date)
iii. A disclosure of the invention will be submitted shordy —_ (approximate date)
iv. A waiver of DOE’s patent rights to the contractor: ‘

{1 has been granted, [ has been applied for;or [ will be applied for (date)

O 5. This document is being submitted, but no review has been made of this document for possible inventive subject matter.

6. Remarks: Send clearance to Project Office; document may be destroyed

Reviewing/Submitting Official: Name (Prinv/Type) _ RONALD L. TAYLOR_
PATENT COUNSEL

- Title 2 — ( S5 :
Signature . IU" =Y "\\wj ’f"fﬁ\\ — __ Date 4/12/84
- , : T
TO: 7 INITIATOR OF REQUEST . )( J
"FROM:  ASSISTANT CHIEF FOR PROSECUTION

* Office of Patent Counsel/Livermore Office -

‘ ~ B< No patent objection to above-identified release. :
@ o - 7‘ Zia
O Please defer release until advised by this office.

=1 B A »%//?/w

e

H

: o ‘ oot h B i
2 ~ IR ‘ O ‘ COPY GR CONTRACTOR'S (SENDER'S) FILES AFTER OPC RELEASE




SAN FORM 70 10/80

' DEPARTMENT OF ENERGY
SAN FRANCISCO OPERATIONS OFFICE

Prime Contract No.
CONTRACTOR REQUEST FOR PATENT CLEARANCE DE-AT03-76ET21060
) FOR RELEASE OF UNCLASSIFIED DOCUMENT .
. Subcontract No. ‘0’}
O: Roger S. Gaither, Asst. Chief for Prosecution (T { L[ ‘
Q) A "

Office of Patent Counsel/Livermore Office

P.O. Box 808, L-376 ‘ Report No. Wi ):O%
1970 ST ‘

Livermore, California 94550 ‘ Feb., 23, de
E Date of Report S, E'I'I1ott
FROM: DNE SOLAR ONE PRNJECT OFFICE (619) 254-2672 1
P 0 ROX 36f
DAGRETT, CA 092327 Name & Phone No. of DOE

Technical Representative

1. Document Title:

?gFLIMéNARY SIMULATI()N OF THE-MDAC RECEIVER PANEL TEST SEQUENCES AT
-STT

2. Type of Document: ¥ Technical Report, -[0 Conference Paper, [J Journal Article, [J Abstract or Summary,

O Copy of Oral Presentation, [J Other (please specify):

3. In order to meet a publication schedule or submission deadline, patent clearance by
would be desired.

SENDER IS TO CHECK BOX #4 OR #5 BELOW.

O 4. Ihave reviewed (or have had reviewed by technically knowledgeable personnel) this-document for possible inventive subject 1
- matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this
. document except as stated below: '
a. ‘Attention should be directed to pages : of this document.
~ b. This document describes matter relating to an.invention: 4
i. Contractor Invention Docket No. . ; f
ii. A dis;losurc of the invention was submitted to DOE on - (date)
iti. A disclosure of the invention will be submitted shortly (approximate date) B
iv. A waiver of DOE’s patent rights to the contractor: o ~
O has been granted,. -0 has been applied for; or . [1 will be applied for . (date)
‘ A - T ,
’ e \ ‘ ¥ : T .
0O - 5. This document is being submitted, but no reviéw has been made of this doétiment‘for possible‘inventive subject matter.” -}
6. Remarks:

Reviewing/Submitting Official:  Name (Print/Type)

~ Office of Patent Counsel/Livermore Office

Title :
is A /23/84 v Signature i , Date ;
TO: INITIATOR OF REQUEST
FROM: ASSISTANT CHIEF FOR PROSECUTION. -

K No patent objection to above-identified release.

O Please deferrglgase until advised by this office. =~ . P ,%/
P

Signed\v/?(f‘i - :“ L?//",Wl//liﬂb ’ , Date Mailed ?'JZZ/;/Y//
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