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FOREWORD 

This document is prepared to meet contractual requirement Task E 1, 

Exhibit I, SOW, Collector Subsystem for the 10 MWe Solar Thermal Central 

Receiver Pilot Plant. Prepared for the U. S. Department of Energy under 

contract number DE-AC03-80SF10539. 

This document is also prepared as part of contractual requirement Annex 

C-3, 3.3.5, in accordance with Annex A-1, Exhibit I, SOW, para. 3.1.1.6 

for the Small Solar Power Systems/Central Receiver System. Prepared for 

Deutsche Forschungs- und Versuchsanstalt Fuer Luft- und Raumfahrt, e.v., 

IEA Operating Agent under contract number 387/4011/79 . 
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1.0 INTRODUCTION 

The Heliostat Stimulator is a portable test tool, 
housed in a suitcase, which can be used to perform 
the following functions: 

1. Acceptance testing of newly ~anufactured Heliostat 
Controllers (HC) and Heliostat Field Controllers (HFC). 

2. Aid in the installation and alignment of Heliostats. 

3. Provide diacJnostic troubleshooting capability in the 
event of Heliostat failure in the field. 

The Heliostat Stimulator is pictured in Fi~ure 1.1 • 
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2. 0 STIMULATOR CONTROLS AND DISPLAYS 

The Stimulator front panel is pictured in FIGURE 1.2. The 
major controls, connectors, and display devices are identified. 

2.1 Keyboard 

The keyboard is used to enter commands to cause some action 
to be performed, or to start a test program. The arrangement of 
the alphabetical and numerical keys is similar to a typewriter, 
and additional special function keys are included. 

As characters are typed on the keyboard, the right (elevation) LCD 
display will indicate the number of characters that have been 
typed. When the LINE FEED key is pressed, all the characters 
that have been entered at that point are printed on the printer. 
If corrections have to be made, the RUBOUT key will function as a 
backspace key, erasing the last character typed. By 
simultaneously pressing the CTRL and L keys, the entire line 
may be erased. 

When the line has been typed correctly, the function desired may 
be started by pressing the RETURN key. This will cause the line 
entered to be printed, and the command to be executed. 

The ALT MODE key functions as an abort function key. It will 
cancel a running test, stop the motors, and disable the manual 
motor controls. 

The PAGE key causes a four line test pattern to be printed on the 
pr inter. 

2.2 Printer 

The electrostatic printer is used to display commands entered, 
flag error conditions, and print position and status information • 
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Liquid Crystal Displays 

The LCD displays normally indicate the Heliostat azimuth and 
elevation positions, in units of encoder counts. 2048 encoder 
counts is equivalent to 90 degrees, or approximately 22.756 
counts per degree. 

The encoder counts displayed correspond to ~ctual Heliostat 
position only after the azimuth and elevation encoder marks have 
been encountered. Anytime the Heliostat Controller (HC) loses 
power, the marks must be found before the displays will be 
accurate. (See MARK test). 

2.4 Cable Connectors 

Connector Jl is used for communication between the StiDulator 
and a Heliostat Controller (HC) and Heliostat Field Controller 
(HFC). It also is used for manual control of the motors with the 
Stimulator front panel switches. The appropriate cable must be 
connected between Jl and an HC/HFC box before any tests can be 
run. This cable has an additional connector which may be used to 
connect multiple HC's to the Stimulator. 

Connector J2 is used to monitor the motor voltages with the 
voltmeter built into the Stimulator. Connecting the motor power 
lines to J2 is only necessary when the motor voltages are to be 
measured • 

Connector J3 is used to simulate the encoder inputs to the HC 
during the HC Automatic Test. Connecting the encoder cable to 
J3 is only necessary during HCAUTO test. 

Connector J4 is used to supply 120 volt, 60 Hertz power to the 
Stimulator. 

2.s Voltmeter and Motor Select switch 

The built in voltmeter is used to monitor the motor power voltage. 
When the motor 'T' cable is connected to J2, the HC, and the 
motors, the voltmeter reads the voltage being applied to the 
motors. The motor switch is used to select which motor is being 
monitored, the azimuth or the elevation • 
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Manual Motor Controls 

These controls, when enabled, may be used to manually drive the 
Heliostat motors, in either direction, high or low speed. The 
manual controls are enabled by entering the MANIJAL or ALIGN 
commands. The controls are disabled by pressing the ALT MODE key. 

Power Switch 

When the power switch is turned on, the printer displays the 
following message: 

HELIOSTAT 
STIMULATOR 

READY 
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COMMAND ENTRY AND OPTION PREFIXES 

The Stimulator is ready to accept a command when it prints 
READY. The desired command is typed in, and the RETURN key is 
pressed to start execution of the command. A command word 
consists of a string of letters with no embedded blanks. The 
command word may be abbreviated. The minimum abbreviation is 
underlined in the descriptions of each command. The command word 
may be followed by parameters, whose format depends on the 
particular command. 

The command word may optionally be preceded by a word which 
invokes several alternate modes of execution. Execution of a 
command is normally aborted \Jhen an error occurs, and the error 
message is printed. When execution of the command is completed, 
the printer prints READY, and the next command may be entered. 
The option prefix words alter this pattern as follows: 

CONTINUE 

REPEAT 

.1,00P 

Causes the Stimulator to print an error 
message when an error occurs, but continue 
execution of the command. 

Same as the CONTINUE option, plus the command 
executes repeatedly until aborted • 

Same as the REPEAT option, plus error messages 
are not printed. 

A blank (space) must be entered between the option prefix word 
and the command word 

The ALT MODE key may be used to abort execution of the command • 
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BRIEF DESC~IPrIONS OF COMMANDS 

The available commands are listed below. The rninimum possible 
abbreviation is indicated by underlining. Optional raraMeters 
are surroundecl by brackets ( [ •••• ] ) • '•'1hen parameters are 
listed within braces ( { pl,p2,p3, ••• } ), one anc'I only one of 
the parameters listed is to be used. Parameters in capital 
letters are to be entered exactly as shown. Parameters in lower 
case lP.tters are to be (eplace,·1 by datn, as follows: 

Paramet~r 

n 

a z ,el 

hn 

x,y,z 

ALIGN az,el 

AZEL az,el[ ,hn] 

BE AM X , y , z [ , h n] 

BIAS az,el 

MeaninJ 

Decimal integer, ranging from -9999 to +9999. 

Two decimal inte9ers, separated by conmas, 
indicatinJ azimuth and elevation position in 
encoder counts. The numbers may range from 
-8192 to +13191. 

Hexiclecimal nuuber, ran9in9 from 00 to FF. 

List of three floatin0 point numbers, indicating 
a coordinate point in the Cartesian coordinate 
syste,n in the f:ield. Each number may range from 
-999.999 to +999.999 • 

- Call alignment test. 

- Send az-el command to HC or ~Fe. hn is 
an optional mode bit desiynator for the 
command. 

- Sen(1 beam pointin9 co1m:1and to HC or HFC. 
hn is an optional mode hit designator for 
the co,nmand. 

- Chanae bias counts for HC initialization. 

CORRFJOR {A,l!,.£,D} ,x,y,z - Send corridor pointin3 command to 

COMTEST 

CL L {A, B , £, D} , x , y, z 

the HC (only usable in HC mode). 

- Call communication line monitor test. 

- Change corridor upper limit point for 
HFC initialization. The (A,B,C,D} 
parameter selects the corridor. 

- Chan9c corridor lower limit point for 
IIFC initialization • 
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CDE {A_,]_, C, D} , x , y, z - Change corridor deltns for HFC 
initialization 

PAGE 2-003 

CAM {h._,]_,_Q_,D} ,n,n,n,... -· Change corridor assignment mask 

CYCLE [az,el] 

DOWN {~, ~, _£, D} 

~UTO 

l!f12US 

HCMODE { P ,A_,il.} 

HELP 

HFC n 

HFCAUTO [ n 1 

HFCMODE {.r_, A, S} 

HFCINIT 

lNIT az,ol 

1.Q£ATION x.,y,z 

MARK 

for IIFC initialization. 'I'he n,n,n, ..• 
parameter is a list of HC numbers. 

- Call life-cycle test. 

- Send HFC a down corridor command. 
Only usable in HFC mode. 

- Change primary HC number (1-32). 

- Call automatic HC verification test. 

- Open relay to allow communication with 
more than one HC. 

- Chanqe HC select mode: 
P = Send commands to primary HC only. 
A= Send commands to all HC'S. 
S = Require entry of HC list before each 

command is sent. 

- Print list of available commands. 

- Change primary HFC number (1-8). 

- Call TIFC automatic test. 

- Change HFC select mode: 
P = Send commands to primary HFC only. 
A= Send commands to all 8 HFC'S. 
s = Require entry of HFC list before 

each command is sent. 

- Initialize HFC with corridor parameters. 

- Initialize HC with specified current 
az,el, using the biases and Heliostat 
location coordinates. 

- Change Heliostat location coordinates 
for HC initialization. 

- Call test which seeks the encoder marks. 



• 

• 

• 

ST IMLI LAT OH OPERA·ron. Is ~1\/\t\JU!\L 

MODE {HC,HFC} 

MANUAL 

MOTOR 

PR IN'l' [ n] 

SECOND 

.§_TATUS 

SUN x.,y,z 

J!P {A,Ji,C,D} 
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- Set the operational mode of the f:itimulator 
to conmun i ca te with the llC or t:1e HFC, and 
esL,blish corninunication with the HC or 
HFC. 

- Enable the manual motor controls. 
(1/JJ\HNING: Do not shut off the 
Sti1:n1lator when nanual controls are 
enabled). 

- Call motor voltRge test. 

- Print out selected communication line 
message. n is the number of the <lesired 
me s sag e • If n i s 1 e f t out , a 1 i st o f 
avRilable messages is printed. 

- S.Jitch over to secondary HFC communication 
bus. 

- Print out HC or CTFC status, depending on 
the current mode. 

- Send az-el command of o,-20'18 to IIC or HFC 

- Modify sun vector. x,y,z must be a unit 
vector. 

- Send HFC an up corridor co1nmand. 
Only ,mrks in HFC mode • 
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1.1 Selection o[ '.",timulrltor Ce>1;11Juni.r;-::ition ,'lode 

The Stirnul.il:or opcratf,~3 in one oE two co,,1;;111nicati.on inodei,. Tt 

nay sit;rnL'lte an :a,'c by se:1diwJ :,_;un/~;ync/colli:1and~, ;cinr1 ::;tatus poll::; 
to the HC, and receivin1J co1·1r1<1r1·1 and status rc!Sf>rJnse:; fron t!1e !IC, 
or, it r:1ay ~;i:1uL:1te a fll\<:: hy t,H11vlin.J i,un/::;y11cs, commands, and 
st::1tu~; poll::; to the IIFC, and r,)ceivirHJ ,;Lit:us respon~;c~, from the 

!·ll.'C. 'l'he :node of oper')tion desirer1 i:c, :;c!lectL!d with the Murrn 
command. :.;,y ·-'!nterin,J '.,'!')DE llC, the Stimul21t,Jr will co1111mnicate 
directly ,Jith the nc. Hy ent,~rirvJ r•1()DE :1FC, the Stimulator will 
coiamunicate ,v'ith the !IFC, and 1.10nitor U1c t.ransrlissions 1:rDH1 t.he 
I!FC to tile HC. 

'I'he :•10DE co1s1::1a nd sc l ects tile o ;_)er at i lVJ l!ode, and then at t~npts 
to establi::;h co1,ununicatlon with the llC('.ffC). It does \:his by 

k)ollincJ all 32(8) HC's(llfC's), and deteri:1ininJ 11l1icr1 onc(s) 
respond. If no lIC(:IFC) resp(inds, the error 11\G.SS,:HJC! 1 itC !Jll)N'T 
RESPOND' or 'HFC DIIJ:,J''l' HCSPil!'.ID' i~; printed. If one or r:10re 
HC' s (HFC' s) respond, thE! .\il(!S.inrJe 'tU:SPOJ,JIJL,JG HC (::-;) 1 o'r 
'RESPONDL~G !IFC(S)' is print()d, follovJecl l)y a list of nunber:5 
indicatin(J which ilC's(flFC's) rcsuondecl. The first HC(:lFC} 
responding is ~esi,Jnrit,d us the primary llC(ilFC) • 

Once communication is est,1bli.shed, autm1ntic sttitus pollinq of the 

HC(HFC) is coP1mence(1, with p,)11,, heinJ sent one<-'! ,Jach second. The 
LCD displays vJiJ.l ref.J.<?ct: th· cizinuth and elevation uositions 
ret11rncH1 in the st,, tus r esv)11 i_;c. The position d L:;pla yed is that 
of the primary nc. Tf 'lFC f'1or'Je • .• as entcre(~ with no prior entry 
into 1lC Mode, the priP1,:ny rrc nunbcr ,1efcwlt:; to l. If nt any thw 
the HC(HFC) (1oef:; not succ.-::ssfully stc-itus respond to the poll, an 

error 1:1essarJe vlill be printc1d, anr~ t)H: LCD displc:1ys \Jill display 
8888, to indicate that they are no lonqcr vali(1. ,'.hen the HC(HFC) 
successfully responds a0ain, the LCD's wlll resume displvy of 
v a 1 i :1 position. 

Most of the tests \Jill force the mode nelidcd JY that test. T~1is 
forcing of ,:wde selection \Jill \Jc indicr1t+:id by the 'RE~,PO\WI'-lG 

HC(S) I or 'nESPO'.rnIN'.3 llFC('.:j)' l'.ICSSi-)JeS !JcinJ printed durinrJ the 
execution of t~e test. 

After the i'/\ODE: co1,lf:ld11<l establishes col.lUllnication -.>Jit 1·1 the HC(HFC), 
it checks its status resi.)onSt! to duten.1inc it it has been 
i n i ti a 1 i z I;! d • I E not , l: he o l) e r .'1 to r i s ask e !'I i f the H C (!IF C) sh o u 1 d 
be~ initializ1::!d 1.1ith tlw def:.iult para1.wt,:!r,;. The otJ0rator nwf 
ans·,~er with a yes or 110 ref3pons,~ • 
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Selection of HC's or HFC's to be Commanded 

The Stimulator normally sends commands to the primary HC or HFC. 
The primary HC or HFC number is set by the MODE command, as 
described above. The primary number may be altered with the HC n 
or the HFC n commands, where n ranges from 1 to 32 for HC's, and 
from 1 to 8 for HFC's. 

The Stimulator can be set to send commands to more than one HC or 
HFC by using the HCMODE and HFCMODE commands. Entering HCMODE A 
or HFCMODE A will cause all subsequent commands to be sent to all 
HC's or HFC's. Entering HCMODE Sor HFCMODE Swill cause the 
Stimulator to ask for a list of HC or HFC numbers before each 
subsequent command is sent. 'I'he commands will be sent only to the 
listed HC's or HFC's. Note that it is possible to send commands 
to multiple HFC's, and to multiple HC's under each HFC. Entering 
HCMODE P or HFCMODE P will cause the Stimulator to return to the 
default select mode of commanding only the primary HC or HFC. 

Commanding multiple HFC's will always take one second per HFC 
being commanded, except when initializing the HFC's, which takes 
seven seconds per HFC. Commanding multiple HC's will not take 
any additional time, except when initializing the HC's, which will 
take one second per HC • 
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DETAILED DESCRIPTIONS OF COMMANDS 

ALIGN az,el 

Calls Heliostat installation alignment test. This test sends an 
az-el command to the HC to the selected position. When the 
Heliostat reaches the commanded position, the test enables the 
manual motor controls. The operator may then fine position the 
Heliostat until the exact target is reached. Whenever the 
operator presses the RETURN key, the current az~el position will 
be printed. The difference between the original commanded az-el 
and the az-el printed when fine position is completed will be the 
bias difference needed for initialization of the HC. 

This test is terminated by pressing the ALT MODE key. 

2.2 AZEL az,el[,hn] 

2.3 

2.4 

Sends an az-el positionin9 command to the BC or HFC. If the 
hn parameter is left out, the mode bits in the command sent will 
indicate stow mode. The operator may change the mode and submode 
bits sent by entering the desired bits as a hexidecimal number 
after the desired az-el position. 

BEAM x,y,z[,hn] 

Sends an beam pointing command to the HC or HFC. If the hn para­
meter is left out, the mode bits in the command sent will indicate 
track receiver mode. The operator may change the mode and submode 
bits sent by entering the desired bits as a hexidecimal number 
after the desired x,y,z target point. 

BIAS az,el 

Changes the biases used for HC initialization. The default biases 
are -114,-1934 (-5 degrees azimuth, -85 degrees elevation). The 
HC biases will not be changed until the INIT command is entered. 

2.5 CORRIDOR {A,12.,~,n},x,y,z 

Sends a corridor positioning command to the HC. The corridor mask 
being used is selected by which letter is used as the first 
parameter. For example, to send a corridor B command, the command 
CORRIDOR 8,1. ,2. ,3. could be used. 

This command only works when in HC mode • 
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COMTEST 

Calls the communication line monitor test. 

CUL {!!_,]_,f_,D}, x, y, z 
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Changes a corridor upper limit point used in HFC initialization. 
This new corridor coordinate will be sent to the HFC when the 
HFCINIT command is entered. The default upper limit points for 
each corridor are as follows: 

Corridor 

A 
B 
C 
D 

Default Upper Limit Point 

25.0, 0.0, 37.59 
o.o, 25.0, 37.59 

-25.0, o.o, 37.59 
o.o, -25.0, 37.59 

2.8 CLL {A,Ji,£.,D} ,x,y,z 

Changes a corridor lower limit point used in HFC initialization. 
This new corridor coordinate will be sent to the HFC when the 
HFCINIT command is entered. ~he default lower limit points for 
each corridor are as follows: 

Corridor 

A 
B 
C 
D 

2. 9 CDE { A ,Ji ,£,Q.}, x , y, z 

Default Lower Limit Point 

60.0, 0.0, -2.0 
0.0, '50.0, -2.0 

-60.0, o.o, -2.0 
o.o, -no.a, -2.0 

Changes a corridor delta increment used in HFC initialization. 
This new corridor increment will be sent to the HFC when the 
HFCINIT command is entered. The default delta increments for 
each corridor are as follows: 

Corridor 

A 
B 
C 
D 

Default Deltas 

-0.875, 0.0, 0.99 
o.o, -0.875, 0.99 
0.875, o.o, 0.99 
0.0, 0.875, 0.99 
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CAM {f!.,~,£.,Q.},n,n,n, ••• 

Changes a corridor assignment mask used in HFC initialization. 
The n,n,n, •.• parameter is a list of HC numbers to be assigned to 
this corridor during emergency corridor walk. The HC's listed to 
be assigned to this corridor are automaticaly removed from the 
corridor assignment masks of the other three corridors. This 
insures that no HC is assigned to more than one corridor. 

This new corridor assignment will be sent to the HFC when the 
HFCINIT command is entered. The default corridor assignments 
for each corridor are as follows: 

Corridor 

A 
B 
C 
D 

CYCLE [az,el] 

Default Corridor Assignment 

1,5,9,13,17,21,25,29 
2,6,10,14,18,22,26,30 
3,7,11,15,19,23,27,31 
4,8,12,16,20.24,28,32 

• 

Calls the automatic cycle test of the HFC and HC. This test 
establishes communication with the HC, and then the HFC. It then 
sends az-el commands to the HFC to move the Heliostat at the rate 
of one encoder count every two seconds. The starting az-el 
position for this may be specified in the optional parameter. If 
no explicit start point is entered, the test defaults to 
-1024,-2048 (-45 degrees azimuth, -90 degrees elevation). The 
test commands the Heliostat to move +90 degrees from the start 
point, in both azimuth and elevation. When the full 90 degrees 
swing is reached, the Heliostat is commanded back to the start 
point. This process is continued until the test is aborted, 
taking 8192 seconds per each full cycle. The test will print out 
the number of hours that it has run, once per hour. 

DOWN {A,B,C,D} - ----
Sends the HFC a start down corridor command, on the selected 
corridor. The HFC will send the selected HC's a beam command to 
the upper limit point, and will then walk the HC(s) down the 
corridor. 

.!!£ n 

Change~ the primary HC number, which is used for automatic status 
polling, and for command output when the HC select mode is 
primary • 
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~UTO 

Calls the automatic HC verification test. This test forces HC 
mode, and performs a complete functional test of the primary HC. 
The test simulates encoder movements to the HC, and the LCD's will 
reflect this high-speed simulated movement. 

The test will print error messages when an error is detected, and, 
if one of the option prefixes was used with this command, the test 
will normally print a table of expected and actual data at the 
point of error. This will facilitate isolation of an error 
condition. 

See Appendix, Paragraph 2.0, for details. 

Closes the relay which allows communication through the HC bus 
'T' connector, thereby allowing commanding of more than one HC. 
This relay stays closed until the Stimulator is powered off, or 
a test is called which opens it, such as HCAUTO or HFCAUTO. 

Changes the HC select mode for commands: 

HCMODE P - Send all subsequent commands to the primary HC only • 
(Default mode) 

HCMODE A - Send all subsequent commands to all 32 HC's. 

HCMODE S - On all subsequent commands, prompt the operator to 
enter a list of HC's to receive that command. 1 to 
3~ HC numbers may be entered, separated by commas. 
The prompting message is 'ENTER HC LIST TO CMD'. 

HELP 

Prints out a list of valid commands and their syntax. 
The printout may be terminated at any time by pressing RETURN. 

Changes the primary HFC number, which is used for automatic 
status polling and for command output when the HFC select mode 
is primary • 
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Calls automatic HFC verification test. This test forces HFC mode, 
and then proceeds through functional testinrJ of the primary HFC. 
Fun c t ion s a r e t e st e d i n the f o 11 ow i n g o rd e r : w a t ch do <J t i in e r , 
status responses, HC initialization, sun vector, az-el coFlmunds, 
bean pointinq commands, corridor walk inrJ, and the erner<_Jency 
corridor walk sequence. 

The test may be run in two cli fferent versions, with diff:erent 
execution times. If the optional n para11eter is left out or is 
zero, the test will terminate after the corridor walk portion 
of the emergency sequence is completed. This version takes about 
seven minutes to execute. If the n para1,icter is 1, the test will 
wait for eleven more minutes after the corridor walk, and then 
re-establish communication with the HFC on the priiriary bus. This 
version takes about 18 minutes to execute. Note that if the short 
version is selected, the JIFC will not respond arJain until its 
eleven minute delay has expir2d, or the HFC has been pm1cned off 
and back on. 'rherefore, if Hi~PEATing or LOOPing of thi.s test is 
desired, the long version must be used. 

See Appendix, Para:Jragh 3.0, for details. 

HFCMODE {f_,Ji,fil 

Changes the llFC select mode for co1ornands: 

HFCMODE P - Send all subsequent commands to the primary HFC 
only. (Default mode) 

HFCMODE A - Send all subsequent co111mands to all 32 tIFC' s. 

HFCMODE S - On all subsequent commands, prompt the operator to 
enter a list of HFC' s to receive that co1.1mand. 1 to 
8 HFC numhers may be entered, separated by commas. 
The prompting m~ssage is 'ENTER HFC LIST'. 

Initializes the HFC with the corridor para,rieters enter~d with the 
CUL, CLL, COE, and CAM cor:imands. Initialization takes seven 
seconds per llFC to execute. 

This command only works in HFC mode • 
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J..NIT az,el 

Initializes the HC(s) with the specifie~l current az-el, and the 
biases and Heliostat location coordinates enterer1 with BIAS and 
LOCATION com1aands. When in Hr, mode, initialization will take one 
second per HC to e:<ecute. i~hen in HFC mode, coFtmandinr.J nultiple 
IIFC' s, initialization will take one second for each HC times the 
number of [IFC' s qetting the command. ·r11us, if all HFC' s and HC' s 
are bein,::i sent this command, its execution \Jill ti'\ke 25G seconds. 

Changes the Heliostat location coordinates used in HC 
initialization. The default coordinat~s are 0.0,511.0,0.0 • 

Calls the test which seeks tlH? encoder marks. This test forces TIC 
mode, and then commands the HC to 1.iove the Tleliostat until both 
encoder marks are found. The test runs most efficiently when the 
Heliostat is at stow (0,-2048 = 0 degrees azimuth, -90 degries 
elevation), but it will eventually find the marks from any start 
position. 

The test starts out by novinq the Heliostat -20 degrees in azimuth 
and +20 de~rees in elevation. ~henever a mark is encounter~d on 
either axis, that axis is commanded back to the "lark position. If 
a mark is not f ouno be f.o re the He 1 io stat reaches the commanded 
position, the Heliostat is moved in the opposit~ direction. If 
a limit switch is encountered, the Jleliostat is commanded in the 
opposite cHrc:?ction. The test terminates when ;)nth 111arks are 
encountered, leaving the Heliostat position~d a': the marks. 

When a mark is encounteretl, at any time, the Stimulator prints a 
messa~e of the following format: 

AZ MARK: nnnn ss 

or 

EL MARK: nnnn ss 

Where nnnn is the HC's position count wben the mark was 
encountered. If the position printed was dif ~erent than the bias 
value for that axis, the count is set e~ual to the bias value. 
ss is the first byte of the llC status, in hexidecir1al • 
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.11.0DE { HC, l.l FC} 

Sets the communication r:10de of Lie Stimulator. 

MODE HC set up the St imu la tor to con:u:mn ica te with the HC. It then 
status polls all 32 HC' s, and reports which one's responded. If 
no HC responded, an error messarJe is printed. If at least ::rne HC 
responded, auto,natic status polling of the primary HC each second 
is commenced. The current position of the prilflary HC will be 
displayed on the LCD' s. If the primary UC has not been 
initialized, the operator will be asked 'll\JI'l'Il\LIZE HC (Y/N)?'. 
A response of 'Y' will cause the HC to be initialized to the stow 
position (0,-2048), with the biases and Heliostat location 
coordinates cmt:~red with the R!AS and LOCATION cornmanos. 

MOD8 HFC sets up the Stimulator to communicate with the TIFC, and 
allows the HFC to communicate to the !IC, with the Sti111ulator 
monitoring. Then, the test status polls all 8 IIFC' s, and reports 
which one's responded. If no HFC responds, an error rnessa0e is 
printed. If at least one HFC responded, automatic status pollin(J 
of the pr ina ry HFC each second \d l l cownence. The primary HC wi 11 
be the first HC polled by the HFC, an<l its position will be 
displayed on the LCD's. IF the IJFC has not been initialized, the 
operator will be asked 'INI'rIALIZE fiFC ('l/N)?'. A response of 
'Y' will cause the HFC to be initialize~ with the corriaor 
parameters entered with the CUL, CLL, CDE, and CAM corn1:1anas • 

Enables the manual motor controls to be used for positioning the 
Heliostat, which disables the HC from controlling the iaotors. 
PressinJ the AL'r MODE key will disable the manual motor controls, 
returning control of the motors to the IIC. 

This commana takes three seconas to execute. 

WARNING: 

Do not shut off the Sti;riulator when the manual motor controls 
are enabled. This coula result in damaged high-valtaye 
components in the YC • 
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MOTOR 

Calls the motor voltage measuring test. This test forces HC mode, 
and then prompts the operator to set the motor select switch and 
read voltages for each motor, both directions, in high and low 
speed. The test first prints 'SWITCH VOLTMETER TO AZIMUTH', and 
waits for a RETURN key. The operator then sets the switch, and 
presses RETURN. The test then prints '+AZ HI', and commands the 
HC to move to azimuth motor in the positive direction at high 
speed. The voltmeter reading for that condition may then be 
read. The operator then presses RETURN again, and the test prints 
'+AZ LO', and commands the HC to move the azimuth motor in the 
positive <lirection at low speed. This process continues until 
all combinations have been read on both azimuth and elevation. 
The full test printout is listed below: 

MOTOR 
RESPONDING HC(S) 

32 
SWITCH VOLTMETER 

TO AZit1UTH 
+AZ HI 
+AZ LO 
AZ OFF 
-AZ LO 
-AZ HI 
SWITCH UOLTMETER 

TO ELEUATION 
+El HI 
+EL LO 
EL OFF 
-EL LO 
-El HI 
TEST COMPLETE 
READY 
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_!:RINT [nl 

Prints out a communication line message selected from the 
menu listed below. The printout is a hexidecimal dump of the 
selected message. 

n 

1 

2 

3 

4 

5 

6 

7 

8 

Message 

The last HFC command sent from the Stimulator to the 
HFC. 

The sun/sync being sent to the HFC each second. 

The last status response received from the HFC. 

The seven initialization commands to be sent to the HFC 
with the HFCINIT command. This buffer reflects the 
last initialization parameters sent to the HFC, unless 
the CUL, CLL, CDE, or CAM commands have been entered 
since that time. These commands update this buffer 
directly. Each initialization command is 20 bytes 
long, so this message is 140 bytes long. 

The sun/sync/command transmitted by the HFC to the HC 
in response to an HFC command being sent by 
the Stimulator. This message remains the same until 
another command is sent to the HFC by an operator 
command. 

The last sun/sync/command sent to the HC by the 
Stimulator in response to a command entered by the 
operator. This message remains the same until another 
command is sent to the HC. 

The dummy sun/sync/command being sent to the HC each 
second. This message will contain a 7F header byte, 
the current sun vector, and the rest of the buffer 
will be zero. 

The last status response received from the HC. 

Messages 1,3, and 5 are only meaningful in HFC mode, and messages 
6,7, and 8 are only meaningful in HC mode. Messages 1,2,4,6, and 
7 are messages transmitted by the Stimulator, and will not have a 
valid checksum byte. Messages 3,5, and 8 are received by the 
Stimulator, and will have a valid checksum byte. 

If then parameter is left off, or is out of the range 1-8, an 
abbreviated version of this menu will be printed • 
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SECOND 

Switches over from the primary to the secondary llAC-HFC bus. 

l'-\s long as the StLnulator is powerad up, re9arc1less oE the mode 
(HC or HFC), sun/syncs are transrnitted on the Hl\.C-HFC bus. 'rhe 
only except ions to this a r 1~ du r i n'J the llF~~AlJTO test, and wht1n the 
SECO"ID co1nmand is entered. This '.'.:ommand terminates transmission 
of the HFC sun/syncs, waits l?. seconds, nn'.l resumes transmission 
of sun/syncs on the secondary lli-\C-HFC bus. If the Stimulator was 
in HFC mode, this command then attet1pts to re-establish 
communication with the HFC on the secondary bus, and reports which 
HFC's responded. (See the MODE conmand). 

s·rA·rus 

Takes a snapshot recording of the next status response, and prints 
out all information contained in that response. 

In HC mode, the printout will look like this: 

STATUS 
, HC STAT AZ 

32 2060 0001 
READY 

EL 
-2047 

The first number is the number of the responding BC (l-'32). The 
second number is the two-byte status of the HC, in hexidecimal. 
The azimuth and elevation position of the HC is reported in 
decimal encoder counts • 
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When in HFC mode, the printout looks like: 

STATUS 
HC STAT 
32 2018 
01 0400 
02 0488 
03 0400 

AZ EL 
0000 -2048 
0010 1000 
0011 1100 
7615 3893 

HFC STATUS: 8000 
HFC COMMAND: 06 
CMD RECEIVED MASK: 

0000 0001 
.. READY' 

PAGE 3-013 

The status reported by all four HC's that the HFC polled are 
printed. The first one is the first HC being polled, which is the 
primary HC. The HFC status is a two-byte hexidecimal number. The 
command response received mask and the last HFC command are not 
printed from the current status response, but rather are saved 
from the first status response received after the last HFC 
command was sent. This is done because these two parameters are 
only meaningful at that time. The command response received mask 
consists of four hexidecimal bytes. The last HFC command number is 
the header byte from the last command sent to the HFC, in 
hexidecimal. 

Sends an az-el command of o,-2048 (0 degrees azimuth, -90 degrees 
elevation) to the HC or HFC. 

SUN x,y,z 

Changes the sun vector being sent the HC and the HFC each second. 
The vector entered must be a unit vector, not a cartesian 
coordinate point. The sun vector is set to 0.0,0.0,1.0 (straight 
up) on power up of the Stimulator. 

!!_P { A ,12., C, D} 

Sends a start up corridor command to the HFC. The HFC then sends 
the HC(s) a beam pointing command to the lower limit point, and 
then walks the HC(s) up the corridor. 

This command is only valid in HFC mode • 
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1.0 MESSAGES 
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• 

All possible messages are listed below, with each catagory listed 
in alphabetical order. The commands or tests which may print the 
message are listed in parenthesis. 

1.1 Error Messages 

AZ MARK ERROR 

BAD MOTOR CONTROLS 

BEAM POINTING ERROR 

- (HC Automatic Test) Azimuth zero mark was 
not detected by HC. 

- (HCAUTO) HC's motor control outputs are 
i nco rr ec t. 

- (HCAUTO) HC error occured during a beam 
pointing command. 

CORRIDOR STATUS ERROR - (HFC Automatic Test) HFC status did not 
properly reflect status of active 
corridors. 

CORRIDOR WALK ERROR 

EL MARK ERROR 

EMERGENCY WALK ERROR 

**ERROR, 
999.999 IS MAX-RETRY 

HC CMD RSP TIME-OUT 

HC CMD RSP INCORRECT 

HC DIDN'T RESPOND 

- (HCAllTO) HC error occured during a 
corridor pointing command. 
(HFCAUTO) HFC to HC sun/sync/command was 
incorrect during corridor walks. 

- (HCAUTO) Elevation zero mark was not 
detected by HC. 

- (HFCAUTO) HFC to HC sun/sunc/command was 
incorrect during emergency corridor walks. 

- (BEAM,CORRIDOR,CUL,CLL,CDE,LOCATION,SUN) 
Indicates that a coordinate in an x,y,z 
parameter was out of the allowable range 
of the Stimulator. 

- (MODE HC,INIT,AZEL,BEAM CORRIDOR) No 
command response was received from the HC. 

- (MODE HC,INIT,AZEL,BEAM,CORRIDOR) HC 
command response header byte was wrong. 

- (MODE HC) No HC's responded to status 
poll • 

' 
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HC NOT RESTARTED 
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- (HCAUTO) The death command was given to 
the HC, and it didn't get restarted by the 
watchdog timer. Probably indicates 
watchdog timer error. 

HC S't'AT RSP CHKSM ERR -· (MODE BC, or from automatic polls) A 
checksum error was detected in the HC 
status response. 

HC S't'AT RSP INCORRECT - (MODE HC, or from automatic polls) Header 
byte in HC status response was wrong. 

HC STAT RSP TIME-OUT - (From automatic polls) The HC did not 
respond to a status poll. 

HFC DIDN'T RESPOND - (MODE HFC) No HFC's responded to status 
poll. 

HFC-HC CMD CHCKSM ERR - (MODE HFC,HFCINIT,AZEL BEAM,INIT,DOWN,UP) 
A checksum error was detected in the 
sun/sync/command transmitted from the HFC 
to the HC. 

HFC-HC CMD INCORRECT - (MODE HFC,HFCINIT,AZEL,BEAM,INIT,DOWN,UP) 
The sun/sync/command transmitted from the 
HFC to the HC had an invalid header byte • 

HFC-HC CMD TIME-OUT - (MODE HFC,HFCINIT,AZEL,BEAM,INIT,DOWN,UP) 
No sun/sync/command was transmitted from 
the HFC to the HC. 

HFC-HC POLL CHKSM ERR - (HFCAUTO) A checksum error was detected 
in a status poll transmitted from the HFC 
to the HC. 

HFC-·HC POLL INCORRECT - (HFCAUTO) The status poll transmitted 
from the HFC to the HC had an invalid 
header byte. 

HFC-HC POLL TIME-OUT - (HFCAUTO) No status poll was transmitted 
from the HFC to the HC. 

HFC NOT RESTARTED - (HFCAUTO) A death command was sent to the 

HFC POLLED WRONG HC 

HFC, and the watchdog timer did not reset 
the HFC. Usually indicates a watchdog 
timer error. 

- (MODE HFC, or from automatic polls) The 
HFC status response indicates that the HFC 
did not poll the correct HC • 
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HFC s·rA·r CHECKSlJM F.RR - (MODf~ !IFC, or from automatic polls) A 
checksum error was detecb.!d in the HPC 
sta tllS response. 

HFC STAT INCORRECT 

HFC STA'r TIMF.-OUT 

- (MODE :-IFC, or fro1n autornatic polls) The 
header byte in the HFC status response 
was invalid. 

- (Fron automatic polls) HFC di<i not 
respond to status poll. 

INITIALIZATION ERR.OR - (HCJ\U1'0) HC did not initialize properly. 

LAST HFC CMD WRO~G 

MODE BITS INCORRECT 

MOTORS S'fUCK ON 

MUST BE IN HC MODE 

MUST BE IN HFC MODE 

MUST SET MODE FIRST 

NO COMM LOSS STATUS 

NO WATCHDOG RESET 

NOT MOVING BIT ON 

NOT MOVING TIMEOUT 

- ('.-IFCAUTO) ·rhe la st !IFC command field in 
the HFC status response does not properly 
reflect the last command sent to the HFC. 

- (llCl\U'fO) The mode bits in the HC status 
response do not properly reflect the last 
command sent to the HC. 

- (HCAUTO) The motor controls are stuck in 
the on condition. This is always a fatal 
error. 

- (CORRIDOR) This command must be executed 
in llC mode. 

- (:IFCINIT,DOWN,UP) These commands must be 
executed in HFC mode. 

- (AZEL,BEAM,INIT,S'rATUS) The Stimulator 
communication mode must be determined 
before these commands will execute. 

- (HCAUTO) The Stimulator ceased to send 
sun/sync/command's to the HC, and the HC 
faile<l to report loss of communication. 

- (HFCAUTO) The HFC was sent a death 
command, and it never ceased sending 
sun/ sync/cornmand s to the HC. 

- (HCAUTO) The UC erroneously reported a 
motor not movin-J status. 

- (HCAUTO) The HC failed to report motor 
not 11ovin1.J status • 
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PARAMETER ERROR 

POSIT!ON INCORRECT 

SSC ERR: AZEL 

SSC ERR: BEAM 

PAGE 4--004 

(ALIGN,AZEL,BIAS,INIT) Comma missing 
between az and el parameters. 
(BEAM,LOCATION,SUN) Cornma(s) missing 
between x,y or z parameters. 
(CORRIDOR,CUL,CLL,CDE) Comma(s) missing 
between corridor designator,x,y, or z 
parameters, or corridor designator 
invalid (not A, B, c, or D). 
(CAM) Comma(s) missing or trailing in 
parameter list, or corridor designator 
invalid. 
(HC) Number not in range 1-32. 
(HFC) Number not in range 1-8. 
(HCMODE,HFCMODE) Parameter not P, A, or S 
(MODE) Parameter not HC or HFC. 
(DOWN,UP) Invalid corridor designator. 

- (HCAUTO) Encoder position r~ported in HC 
status response is not correct. 

(HFCAUTO) The commanded az~el position in 
the sun/sync/command sent from the HFC to 
the HC is not the same as that sent to 
the HFC from the Stimulator. 

(HFCAUTO) The beam pointing target in the 
sun/sync/command sent from the HFC to the 
HC is not the same as that sent to the HFC 
by the Stimulator. 

SSC ERR: HEADER BYTE - (HFCAUTO) The header byte in the 
sun/sync/command sent from the HFC to the 
HC is incorrect. 

SSC MASK NOT ZERO - (HFCAUTO) All five HC select masks 

STAT ERR: CMD MASK 

STAT ERR: HC STATUS 

STAT ERR: MODE BITS 

in the sun/sync/command sent from the HFC 
to the HC should be zero, but one of them 
is not. 

- (HFCAUTO) The command response received 
field in the HFC status response does not 
properly reflect the HC's which command 
responded. 

- (HFCAUTO) The HC status reported in the 
HFC status response is not correct. 

- (HFCAUTO) The HC status mode bits 
reported in the HFC status response is not 
correct • 
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STAT ERR: POSITION 

STATUS INCORRECT 

SUN VECTOR ERROR 

PAGE 4-005 

- (HFCAUTO) The HC position reported in the 
HFC status response is not correct. 

- (HCALITO) •rhe status field in the HC 
status response is incorrect. 

- (HFCAUTO) The sun vector in the 
sun/sync/command sent from the HFC to the 
HC was not the same as that in the 
sun/sync sent to the HFC. 

UNKNOWN COMMAND - The command entered was not recognized. 
Re-check the spelling of the command, and 
try again. 

WRONG HC INITIALIZED - (HFCAUTO) The HFC did not initialize the 
right HC when it received an HC initialize 
command. 

WRONG HC RESPONDED 

WRONG HFC RESPONDED 

WRONG !NIT PARAMS 

- (Moor: HC,INIT,AZEL,BE.AM,CORRIDOR) 
command response received was from 
wronq HC. 
(MODE HC or from automatic polls) 
status response received was from 
wrong HC. 

The 
the 

The 
the 

- (MODE HFC or from automatic polls) The 
status response received was from the 
wrong HFC. 

- (HFCAUTO) The HC initialization position, 
biases, or Heliostat location coordinates 
in the sun/sync/command sent from the HFC 
to the HC were not the same as those sent 
to the HFC • 
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Informational ~essages 

**ABORT** 

AZ MARK: nnnn ss 

CURREN'r AZ-EL. 

EL MARK: nnnn ss 

- Indicates that the ALT MODE abort key was 
preS!5ccl, and that the abort function is 
bei1vJ executed. 

- Indicates azimuth mark encountered. 

- (ALIGN) Printed out following a press of 
the RETURN key. T~e next line will 
contain the current azimuth and elevation 
position, in encoder counts. 

- Indicates elevation mark encountered. 

ENTER UC LIST TO CMD - Printed in response to a command when the 
HC select mode of 'S' has been chosen. 
The operator ~1ould enter a list of HC 
nuinher s ( 1-32), separated by commas, and 
then press RETURN. 

ENTER HFC LIST - Printed in response to a command when the 
HFC select mode of 'S' has been chosen. 
The operi:ltor should enter a list of HFC 
numbers (1-8), separated by commas, and 
then press RETURN. 

GOING ALT HAC/HFC BUS - (SECONO,HFCAUTO) Indicates that the 
primary HAC to HFC communication bus is 
being deactivated, and the secondary bus 
is being activated. 

HC AUTO TEST 

HFC AUTO •rES'l' 

INITIALIZE HC(Y/N)? 

- (HCAUTO) Indicat~s the beginning of the 
automatic !IC verification test. 

- (HFCAUTO) Indicates the be0inning of the 
automatic HFC verification test. 

- (MODE !IC,CYCU:,ALIGN,M.ARI<,MOTOH) Indicates 
that tile IIC bas not yet beon initialized. 
If the operator responJs with a 'Y', the 
HC w i 11 be initialized to be at the stow 
position (0,-2043), with the biases and 
location coordinates entered with the 
BIAS and LOCATION commands • 
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- (MODE HFC,CYCLE,HFCINIT,HFCAUTO) Indicates 
that the HFC is being initialized. This 
process takes seven seconds to execute. 

- Indicates that the Stimulator is ready to 
accept another command from the operator. 

- (MODE HC,ALIGN,CYCLE,HCAUTO,MARK,MOTOR) 
Indicates that at least one HC responded 
to a status poll. This message will be 
followed with a list of up to 32 HC 
numbers, indicating which HC's responded. 
The first HC in the list will thereafter 
be the primary HC, and its position will 
be indicated in the LCD displays. 

- (MODE HFC,CYCLE,HFCAUTO) Indicates that 
at least one HFC responded to a status 
poll. This message will be followed with 
a list of up to 8 HFC numbers, indicating 
which HFC's responded. The first HFC in 
the list will thereafter be the primary 
HIT. 

- Indicates that execution of a test has 
completed • 
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Internal Stimulator Errors 

The following messages should never occur. If one appears, save 
the listing surrounding it, and give it to the engineer in charge. 

EXC OVR 
STACK OVERFLOW 
SYSTEM ERROR 
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2.1 

OPERATION OF Hn. AUTOMATIC 'l'EST 

Phase 1 - Verify Ha tchdor:J Timer 

The test sends a death comrnan,1 to the !IC. /\ death cornr:1and is 
an initializatic,n command with tile azimuth bias equal to FF'FF llex. 
The BC responds to this co1t1ma1Hl by sfriulatin'] a software error, 
and the watchdog tirner should reset the BC within five seconds. 
After seven seconds, the test polls the llC, and verifies that it 
indicates a restarted status mode. 

2.2 Phase 2 - Chee~ for Motor Stuck On 

The test read;:; 'the !IC motor control outputs, and verifies thnt all 
the high and ,ow speed controls are off. 

2.3 Phase 3 - Initialize RC 

2.4 

2.5 

The test initializes the HC twice, to insure exact position 
compare. The L~n displays shoul~ indicate o,-2048. The test then 
verifies that HC indicates initialized mode, position compare, the 
correct az-el position, and all motors are still off. 

Phase 4 - Verify Motor Controls 

Az-el position commands are sent to the HC to cause it to turn 
various motor controls on. The motor controls are tested one at 
time, and any discrepancies are reported. All combinations of 
mode bits [or az-el commands are used and verified. The LCD 
displays will not change during this phase. 

Phase 5 - Verify Mark Detection and Position CoMpare Status 

The simulated encoders are ,noved through the marks both 
separately and simultaneously, and the HC status response is 
checked for proper reporting of the 1ilarks. The encoders are 
moved to within 8 bits of the commanded position, and the position 
compare status is verified. The LCD displays will make 
small changes around -114,-1934 during this phase. 

2.6 Phase 6 - Beam Pointing Comm~n~s 

The BC is sent several beam pointing commands, the simulated 
encoders are noved to the corresponding target positions, and 
the HC is checke<'l for position compare and 1notors off. All 
combinations of node bits for beHm commands are used and verified. 
'rhe LCD displays will make one long cllantJc, and then several small 
ones aroun1 -20~8,+1024 during this phase • 



STIMULATOR OPERATOR'S MANUAL 
PAGE 4-010 

--------------------------------------------------------------------------
• 2.7 

2.8 

2.9 

• 2.10 

Phase 7 - Corridor Walk Commands 

The HC is sent several corridor walk pointing commands, the 
simulated encoders are moved to the corresponding target position, 
and the HC is checked for position compare and motors off. Beam 
pointing commands are inserted between the corridor commands to 
set the mode bits to all possible corridor walk modes. The LCD 
displays will make small changes around -2048,+1024 during this 
phase. 

Phase 8 - Return to Marks 

The HC is sent an az-el pointing command to go back to the marks, 
the simulated encoders are sent back through the marks, and the 
HC status response is checked for proper reporting of these marks. 
The LCD displays will make one long change to -113,-1935, and 
then. move to -177,-1997. 

Phase 9 - Not Moving Status 

The HC is given an az-el command in one direction, and the 
simulated encoders are held constant. The HC should report motor 
not moving status within fifteen seconds. Next, the HC is given 
an az-el command in the other direction, and the simulated 
encoders are moved one count per second. The HC should not report 
motor not moving in the next fifteen seconds. The LCD's will end 
up at -193,-2013 when this phase ends • 

Phase 10 - Loss of Communication Status 

Transmission of sun/sync/commands to the HC will be terminated. 
The HC should report loss of comm. within five seconds. 
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3.0 OPERATION OF HFC AUTOMATIC TEST 

3.1 Phase 1 - Test Watchdog Timer 

The HFC is sent a death command. A death command is a command 
with a header of F8. This command causes the HFC to simulate a 
software error. The watchdog timer should reset the HFC within 
five seconds. The Stimulator verifies that sun/sync/command 
output from the HFC terminates after the death command. After 
seven seconds, the test polls the HFC, and verifies that it 
reports restarted status. 

3.2 Phase 2 - Initialize HFC 

3.3 

3.4 

The HFC is initialized with known corridor parameters. 

Phase 3 - Check HFC status response, and Initialize HC's 

The Stimulator simulates all 32 HC's to the HFC by command and 
status responding to the HFC. All 32 simulated HC's start out in 
restarted mode. The test cycles through all 32 HC's, verifying 
mode bits, status, and position for each, initializing each, and 
verifying successful initialization for each. The command 
response received mask and loss of comm status fields of the HFC 
status response are also checked. The LCD dis()lays will display 
the number of the first HC being polled by the HFC in the az 
display, and 100 times that number in the el display. During this 
phase, they will cycle through 1,5,9,13,17,21,25,29 and 1. 

Phase 4 - HFC to HC Sun/sync/command 

Two different sun vectors are sent the HFC in the sun/sync, and 
the HFC-HC sun/sync/command (SSC) is checked to verify that the 
same sun vector is sent to the HC's. The header byte and HC 
select masks are checked to verify a no-op condition. The LCD 
displays will remain at 1,100 during this phase. 

3.5 Phase 5 - Az-el Positioning Commands 

The HFC is sent two different az-el position commands. The SSC 
is checked for the proper header byte, BC select mask, and az-el 
target position. The HFC status response is checked for command 
response received mask and HC mode bits. The LCD displays will 
display 5,500 during this phase • 
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• 3.6 

3.7 

3.8 

• 
3.9 

• 

Phase 6 - Beam Pointing Commands 

The HFC is sent two different beam pointing commands. The SSC is 
checked for the proper header byte, HC select mask, and beam 
target point-. The HFC status response is checked for command 
response received mask and HC mode bits. The LCD displays will 
display 9,900 during this phase. 

Phase 7 - Secondary HAC-HFC Bus Switchover 

The Stimulator terminates transmissions on the primary HAC--HFC 
bus, and 12 seconds later begins transmission on the secondary 
bus, verifying that the HFC responds. The messages 'GOING ALT 
HAC/HFC BUS' and 'RESPONDING HFC(S)' will be printed during this 
phase. 

Phase 8 - Corridor Walks 

The HFC is sent start up corridor commands on all four corridors. 
The corridors are all five seconds long. One corridor is sent 
a down command before it finishes going up. The other three are 
sent down commands after they finish going up. The SSC's and 
corridor status field of the status response are checked each 
second of the corridor walks. If an error occurs in the SSC, the 
message 'CORRIDOR WALK ERROR' is printed. If an option prefix 
was specified for this test, the test will wait 15 seconds to 
gather additional data, and then print 'ENTER SSC OFFSET'. Entry 
of a number from -15 to +15 will cause SSC's around the error 
point to be dumped to the printer. An offset of O corresponds to 
the SSC in error, -1 is the SSC immediately before the one in 
error, +1 is the SSC immediately after the one in error, etc. 

Phase 9 - Emergency Corridor Walk 

The HFC is re-initialized with slightly different corridor 
parameters, making corridors A and D thirty seconds long. The HFC 
is then given commands to set up the HC mode bits as follows: 
four HC's tracking receiver, four tracking ALT-1, four tracking 
ALT-2, four tracking BCS, four tracking corridor upper limit 
points, four tracking corridor lower limit points, and four at 
stow. Then, the HFC is sent commands to send two HC's up 
corridor A, and two down corridor D • 
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• 

Next, all transmissions on the HAC-IIFC bus are terminated, and the 
test begins monitoring the SSC' s being transmitted by the HFC to 
the HC's. The Stimulator verifies all phases of the emergency 
sequence, aown to sending the last HC' s to stow position. If an 
error occurs, the messa<Je 'EMERGENCY WALK ERROR' is printed. If 
an option prefix was specified, the test waits 15 seconds to 
gather more data, and then prints 'ENTER SSC OFFSET'. SSC's 
around the error point may then be dumped as in phase 8. 

The azimuth LCD will display seconds of run time of the emergency 
corridor walk sequence, apd the elevation LCD will display the 
number of the first HC being polled by the HFC each second. 

Phase 10 - Restoration of HAC-H~,c Communication 

If the short version of this test was selected (see description of 
HFCAUTO command), the test exits now. If the long version was 
selected, the test waits for the eleven minutes required before 
the HFC will respond to communication on the primary HAC-HFC bus, 
and then re-establishes communication with the HFC. Durin9 this 
phase, the azimuth LCD will continue to display seconds of run 
time, but the elevation LCD will not change. 

Printout From HFC Automatic Test 

The following printout is expected from the HFC Automatic Test 
(long version): 

HFC AUTO TEST _ , - ·. 
i RE:SPQND I NG HFC <S > · - _;;i 
1 81' 

JNlTlALIZIN6 HFC , 
. 60 IH6 .. ALT HAC.,,HFC "BUS -

RESPOND I N,G HFC <S) 
8f.:· . 

INlTl:ALIZING HFC 
RESPONDING HFCCS) 

01 



.RTIN MARIETTA AEROSPACE DENVER AEROSPACE 
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Refer to: 

To: 

Attn: 

Subj: 

May 3, 1982 

DAC-82-389 

U. s. Department of Energy 
P.O. Box 808 
Livermore, California 94550 

Roger S. Gaither, Esq. 
Assistant Chief for Prosecution 
Office of Patent Counsel, L-376 

Contract DE-AC03-80SF10539 

1. Attached is the Patent Certification on the subject 
contract. 

2. If you have any questions, please contact me at (303) 
977-6109. 

PLD:jes 

Very truly yours, 

MARTIN MARIETTA CORPORATION 

~ 6 "A. A .t. Al lA-,_. V :t, 
~ DeArment 
Assistant Patent Counsel 
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PATENT CERTIFICATION 

DOE CONTRACT NO. DE-AC03-80SF10539 

1. The following is a complete list of technical reports prepared during the course of the work under this contract and the DOE office to which the reports were sent: 

See Attachment I 

2. Technical data of this contract other than reports (i.e., notebooks, drawings, etc.) are completely listed, as follows: 

See Attachment II 

3. Each of the above-listed documents under paragraphs 1 and 2 has been examined for invention subject matter by me and/or technical personnel under my direction; to 
the best of my knowledge and belief, no inventions or discoveries were made or con­ceived in the course of or under this contract other than the following: 

CONTRACTOR NO. TITLE DATE REPORTED 
Docket# 80YD41 FASTON TERMINAL INSTALLA- 03/09/81 

TION TOOLS 
Docket# 81YD19 FASTON TERMINAL EXTRACTION 05/03/82 

TOOLS 

DOE NO. 
S-55,_956, 
RL-8..154 
S-59,046, 
RL-8843 

• 4. There were no subcontracts or purchase orders involving research and development, except as follows: 

• 

NONE 

5. The completion date of this contract is as follows: February 13, 1982 

6. The following period is covered by this certification: 
December 3, 1979 to February 13, 1982 -M?_n_t~h _____ D_a_y _____ Y_e-ar- Month Day Year 
Martin Marietta corporation 

Contractor Denver Aerospace 
P. 0. Box 179 
Denver, Colorado 80201 

Address .. 
Submit in duplicate to: 

Roger S. Gaitbet· 
Assistant Chief for Prosecution 
California Patent Group, L-376 
U. S. Departrrent of Energy 
P. 0. Box 808 
livennore, California 94550 

~er, ,ef;l,Ub. -,-* 1gnature Phillip L. DeArrnent 
Assistant Patent counsel 

Title 

Form completed by=-~ 7--«f~~ .1f 
F Ir M. Frohardt Date·. x .., ::., / 0 c, c:::' -,-----"--"(__::;.-'--,--'---"(_'..,_)--=;..-_____ _ 

_.) 

Date of Certification 
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February 22, 1982 
Attachment I 
Patent Certification 
DOE Contract No. DE-AC03-80SF10539 

The following is a complete list of technical reports prepared during the 
course of the work under this contract and the DOE office. to which the reports 
were sent: 

Report Type 

t1onthly Submittals 

Technical Status Report 
Issue l through Issue 25 

Design and Manufacturing Drawings 

Technical Correspondence 

Office Mailed 

Huntington Beach 

Huntington Beach 

Huntington Beach 
Canoga Park 

Huntington Beach 
Canoga Park 

and 

and 

• ~c,ontract Correspondence Oakland, CA. 

Deliverables Huntington Beach and 
Canoga Park 

·p~riu~ic Reports Huntington Beach and 
Canoga Park 

• 
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February 22, 1982 
Attachment II 
Patent Certification 
DOE Contract No. DE-AC03-80SF10539 

2. Technical data of this contract other than reports (i.e., notebooks, 
drawings, etc.) are completely listed, as follows: 

All correspondence, reports, etc., mailed to Huntington Beach office • 

. Monthly submi.ttals, Issue l through 25 as follows: 

a. Milestone Schedule and Status Report 

b. Cost Management Report 

c. Project Status Report 

d. Documentation Tab Run 

e. List of active changes/modifications 

f. List of drawing revisions/levels 

g. Indentured Parts List 

Minority Business Reports 

Updated OPDD Documentation 

Controls Hardware Drawings 

Software Design Specification 

Safety Plan 

Hazard Analysis 

· Preliminary Design Review Package 

Preliminary Design Review Package Final 

Manufacturing Plan 

Quality Assurance Plan 

Functional Test Plan 

Functional Test Report 

C/S Integrated Acceptance Test Plan 
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C/S Integrated Test Report 

Supplemental Spares Plan 

February 22, 1982 
Attachment II 
Patent Certification 
DOE Contract No. DE-AC03-80SF10539 

Page Two 

Two Copies of Drawings with Latest Revisions 
-----~----

-Operational and Maintenance Manuals_ 

Collector Subsystem Instrumentation 

Maintenance Instructions 

Control System Theory of Operations 

Software/Firmware Design Specifications 
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DENVER, COLORADO 80201 
TELEPHONE (303} 977-3000 

1• 

• 

Ms. Mary Jane Holliday 
Contract Examiner 
Department of Energy 
California Patent Group 

10 November 1982 

San Francisco Operations Office 
Oakland, California 94612 

Re: Final Patent Certification for DOE 
Contract DE-AC03-80SF10539 

Dear Ms. Ho~liday: 

Pursuant to your letter of September 7, 1982, addressed 
to Mr. Cecil W. Duclon, I have made the corrections you 
requested thereon. 

With respect to Invention Disclosures 81YD16, 81YD24 and 
81YD25, please see our attached letters dated March 11, 
1982 wherein you were notified that these inventions are 
not reportable. I am also attaching~- Carnahan's letter 
dated March 22, 1982. 

If we canoe of further assistance, please contact our 
office. Mr. DeArment may be reached at (303) 977-6109 and 
I may be reached at (303) 977-6501/6110. 

cc: c. w. Duclon 
w. A. Brever 
J. T. Weber 

Very truly yours, 

MAR~IETTA COR 
. ?-

(Mi Jose ine E. Salazar 
Assistant o Phillip L. DeArment 
Assistant Patent Counsel 
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Departme:-it of c.nerg:: 
San Francisco Operations Office Reply to: 

r. 

1333 Broadway 
Oakland. California 94612 

Melvin W. Frohardt 
Martin ~ariefta"Aerospace 
P _O. Box 179 
Denver, CO 80201 

DOE Site Office 
P.O. Box 366 
Daggett. CA 92327 
ATTN: S. o·. Elliott, Jr. 

JUN 2 5 1983 

Subj_: Request for patent clearance and TIC Distribution of Documents from DOE Contracts ET21007 and SF10539 (Solar One Heliostats, Phases I & II) 
Dear Mel: 

We are about to come out, wit~ the help of EPRI, with a bibliography of key Project docu~2nts. To cope with anticipated requests for copies, I would like to arranqe for properly cleared documents to be filed with and distributed through the DOE Technical Information Center at Oak Ridge. A check with TIC shows that only MCR-80-1377 has been cleared by them to date. Can you p.rovide me with signed-off Patent_Clearance Requests for: 

o The five iP~icated documents fro~ the Phase I study (ET21007); 
o. The twe]vp·inrlicated doc:umen·ts from Phase II (SF10539); 

:t, The as-built drawing set provided via Sandia at the 2nd of Phase II; 
o Any other Project documents generated by MMC you think the utility/industry corrununity should have -, · 

I •d also appreciate a check on the Phase I CDR handout!wa~ it MCR-78-1325? 
Your help is greatly appreciated; it will save me (and you) a lot of running about once the bibliography comes out. I will insure that you get a copy; it lists about 500 documents, not including drawings (these we will ~rovide to TIC in aperture card form at a later date, with a full index}. Please call me ((619} 254~2672/-2142) if you have any Questions or concerns. 

S~ly yours, 

¼,k,u..-~ s_ D. Elliot~ J .. r.: -• DOE Project Director 
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San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

Mr. Melvin T. Frohardt 
Martin Marietta Aerospace 
Post Office Box·179 
Denver, CO 80201 

DOE Site Office 
Post Office Box 366 
Dagqett. CA 92327 

DECO 6 1983 

Subj.: Closequt Actions on Martin Marietta Contracts with DOE San Francisco 
Operations Office 

Dear Mel: 

Nearly six months ago, I requested your assistance in finalizing patent clear­
ance on a number of the documents from the Collector Phase I and Phase II con­
tracts which we wish to enter into the DOE Technical Information Center system. 
Thus far, I have not had any response to this request. We are about to issue 
the bibliography developed by Burns & McDonnell under the EPRI-funded 11 Lessons 
Learned and Project Documentation 11 study (I assume you have received a copy of Vol. 1, "Lessons Learned 11 

- if not, let me know and I will send you one), and we and TIC anticipate a substantial number of requests for key documents, including 
yours. 

In addition, SAN Contracts Closeout (Sonia Jackson) advises me that several of the final documents needed to complete closeout (and release final payment of 
withheld funds)~~as yet lacking, not only on the above two contracts, but 
also on the-old Preliminary Design contract. I would greatly appreciate your 
assistance (or your guidance as to who can assist us) in getting this wrapped 
up and off both of our desks. To recapitulate (adding the items needed by SAN) 
for the three contracts: 

DE-AC03-76ET20422 (Old Contract -1110), Central Receiver System P.rel. Design: 
,. 

o A "Final Invoice", to be submitted to Sonia Jackson, with copy to me; 
o "Contractors Assignment of Refunds and Rebates", to Sonia; 
o "Contractors Release 11

, to Sonia; 
o 11Contractor Request for Patent Clearance 11 (send to me, only), for: 

- MCR-77-161, 11System Safety Design Criteria for Central Receiver ••. System", 
- MCR-77-162, 11 System Safety Program Requirements for Solar Thermal Systems 11

• 

(These were done under an extension to the Preliminary Design contract, and 
are valuable background documents.) 

DE-AC03-78ET21007 Collector System, Phase I: 
o "Final Invoice 11

, to Sonia, copy to me; 
o "Assignment of Funds and Rebates 11

, to Sonia; 
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o "Contractors Release", to Sonia; 
o "Contractor Request for Patent Clearance", to me, for: 

- MCR-78-1323, "10-MWe Solar Thermal Pilot Plant Conceptual Design Review"; 

- MTR-78-1330, "10-MWe Solar Thermal Pilot Plant Preliminary Design Review11
; 

- MCR-79-1302, "10-MWe Solar Thennal Pilot Plant Final Design_.Review (2 Vols.) 11
; 

- 40-0-500-4P, 11 10-MWe Solar Thermal Pilot Plant- Phase 

- 40-0-500-6P, "10-MWe Solar Thermal Pilot Plant 

- . . 
DE-AC03-80SF10539, Collector System Phase II 

o 11 final Invoice 11
, to Sonia, copy to me; 

o "Assignmen~ of Funds and Rebates", to Sonia; 

0 
11 Contractors Release", to Sonia; 

Phase 

0 "Contra,ctor Request for Patent Clearance", to me, for: 

II q&M Equi pment 11
; 

II Planning." 

- MCR-79-1352B';" "Quality Assurance Plan for 10-MWe Phase II Collector~."; 
MCR-80-1304, 11 10-MWe Solar Pilot Plant Collector·Subsystem Safety Plan"; 

- MCR-81-13318, "Hazard Analysis for 10-MWe ••• Pilot Plant11
; 

- 40-0---500-2P, "10-MWe .•. Pilot Plant Phase II Mfg. Plan, Rev. 211
; 

- MCR-80-1341A, "10-MWe Collector Sybsystem Software/Firmware Functional Req'ts. 11
; 

. -- ·;;;t.1CR-80-1362, "System Description Document, Collector Subsystem .•• 11
; 

·=- -MCR=8()~1376f 11 Hel i ostat ~Stimulator Operators I Manual II; ------------ -------~----------------- --~------------------- - --

- MCR-81-1708, "Operation Instructions, Hel i ostat Field Subsystem ••• 11
; 

., ...,-- .1•iCR..,.81-1709A, "Maintenance Instructions, Heliostat Field Subsystem ••• 11
; 

- MTR__:.81-1769, 11 
••• Collector Subsystem Functional Test Report"; 

_MCR-31-1770, "Supplemental Spares Plan, Heliostat Field •.• 11
; 

- MCR-80-1377A, -11Software/Finnware Design Specifications ..• 11
; 

- ·MCR-82-1701, "Control System Theory of Operation"; 
- Drawing Set, as Identified in 11Drawing Tree 400500 5132701') 
- Source Listing of Code for Heliostat Controller ROM or EPROM* 
- Source Listing of Code for Heliostat Field Controller ROM/EPROM* 

Our files do not have current copies of the following other items identified in the 
Drawing Tree (400500 5132701): 

Documents: 40M500-2S, 11 Foundation Req 1 ts. 11
, 40M500-1T, 11 Installation Instructions", 

40MS00-2M, "Canting Procedures", 40M500-SP, "Acceptance Plan", MCR-80-
1361, 11 Collector System Functional Test Plan", and MCR-81-1715, "Col­
lector System Integrated Acceptance Test Plan. 11 

* Current copies of these four items are lacking from the Project files; your as­
sistance in obtaining at least one copy of each will be most appreciated. 
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Drawi n~s: 4(1'.-'.500 5132788, "Ad2.oter Plate/Control Arm Heat 1ool", 40!·':500 5132771. 

"Field Cantino 1001··. and ~OE500 5132776. "Drive Unit Checkout Console''. 

aWhile these iLems are not carried in the current version of the Bibliography (none -.Of the Plant as-built drawings nave been entered as yet), many, if,not all, of them may be expected to be·of inLerest to·the solar community. - I would'"appreciate at­
least one copy of each, again with your release. To save .you considerab'le- effort in preparing the Patent Clearance Request fonns (I am enclosing several copies of the form), you may combine many of the above by simply clearing the "Drawing Tree", 
with its contents. 

If you need the other closeout fonns cited above (your Contract Arlministration 
staff should-~:'lf: them in stock), please. call Sonia Jackson at FTS 536-4179, or 
write her at: 

Ms. Sonia Jackson (CM} 
Department of Energy 
1333 Broadway 
Oakland, CA 94612 \ 

Finally, since we are required to forward two clean, reproducible copies of each 
document to DOE/TIC, as well as needing one clean copy for our on-site archives, 
any "extras" you can turn up around your offices would be greatly appreciated; 
certainly, rather than throw anything of possible interest out, send it to me. 

Mel, I know (believe me!) that this is all a significant amount of work, and I 
wish I didn't have to ask you- (or your staff) to go through it, but it will be 
to our mutual benefit in the end to get these three contracts all cleaned,: up, and ( ~ comprehensive package of Project documentation (currently, over 550 documents, _.-plus drawings) into the archives. If there is anything further I can do to assist 
,YOU in this effort, please call on me. 

-Encl.: DOE Proj. Ofc. ltr. 6/25/83 
--~--~-- Patent Clearance Req. Fonns 

cc: H. C. Wroton, MMC 
Sonia Jackson, DOE/SAN (CM) 

~erely yours,_ 

\__{h ~ 
S. D. ~iott, Jr., Directo 
DOE Project Office, Barstow 

' PS: I keep running across references to a document I can't identify: MCR-78-1325; 
what was it? 

• . 

.J 

• 
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January 30, 1984 

Mr. Doug Elliott 
DOE Site Office 
Post Office Box 366 
Daggett, CA 92327 

Subject: Closeout Actions on Martin Marietta Contracts with DOE San 
Francisco Operations Office 

Reference: Letter of December 06, 1983, S.D. Elliott, Jr. to M. Frohardt, 
Closeout of Contracts 

In regard to the referenced letter, following is the status and actions in 
process to close out these items: 

1. Contract Closeout Status 

In regard to the closeout of cost type contracts DE-AC03-76ET20422, 
Central Receiver Test Facility, and DE-AC03-78ET21007 1 Collector System 
Phase I, we include the "Contractors Assignment of Refunds and Rebates" 
and "Contractors Release" with our final invoice package.- The final 
invoices for these two contracts will be submitted upon completion of 
final settlement negotiations for our 1979 overhead and G&A rates which 
is currently in progress. In reference to the closeout of contract DE­
AC03-80SF10539, Collector System Phase II, please see Attachment 1, the 
letter to Ms. Joann Littlehales dated January 23, 19841 for the current 
status. 

2. Patent Clearance 

The following documents are in the process of being cleared by our 
Patent office. When this transmittal is available, I will send a copy 
to you. 

MCR-78-1323, "10-MWe Solar Thermal Pilot Plant Conceptual Design 
Review" 

MCR-78-1330, "10-MWe Solar Thermal Pilot Plant Preliminary Design 
Review" 

MCR-79-1302, "10-MWe Solar Thermal Pilot Plant Final Design Review 
(2 Vols)" 

40-0-500-4P, "10-MWe Solar Thermal Pilot Plant Phase II O&M 
Equipment" 

40-0-500-6P, "10-MWe Solar Thermal Pilot Plant Phase II Planning" 



• 

• 

• 

Mr. Doug. Elliott 
January 27, 1984 
Page 2 

The remainder of the documents have been previously cleared by the 
following letters, copies of which are included in Attachment 2. 

Letters from Phillip DeArment to Roger Gaither: 

DAC-83-417, dated May 24, 1983 
80-Y-15555, dated July 28, 1980 
DAC-82-389, dated May 3, 1982 
Letter dated March 11, 1982 
Letter dated November 10, 1982 

3. Documents 

You requested copies of some documents and drawings in the referenced 
letter. Copies of the following drawings and documents are being 
submitted under Attachment 3. 

MCR-78-1330, "Preliminary Design Review Package" 
MCR-79-1352B, "Quality Assurance Plan for 10-MWe Phase II 
_J:ollector'-'--- __ _____ __ _ __ _ __ 
MCR-80-1376, "Heliostat Stimulator Operators' Manual" 

--40M500=2s, "Foundation Requirements" 
40M500-2M, "Canting Procedures" 
40M500-1T 1 "Installation Instructions" 
40M500-5P, "Acceptance Plan" 
MCR-81-1715, "Collector System Integrated Acceptance Test Plan" 
MCR-80-1361, "Collector System Functional Test Plan" 
40M500 5_132788, "Adapter Plate/Control Arm Heat Tool" 
40M500 5132771, "Field Canting Tool" 
So»rce Listing of Code for Heliostat Controller ROM or EPROM* 
Source Listing of Code for Heliostat Field Controller ROM/EPROM 

No drawing exists for 40E500 5132776, "Drive Unit Checkout Console" as 
this checkout console consisted of a stimulator to operate a production 
Drive Mechanism Assembly. Also MCR-78-1330 is the correct document 
number for the Preliminary Design Review Package rather than MCR-78-
1325. MCR-78-1325 is the document number assigned to all .the Monthly 
Progress Reports written during the Phase I contract. ,, 

Doug, I hope this will help in getting the documentation finalized. I will 
follow-up with the additional information identified. If you have any 
questions please call on me. 

Enclosures 

cc: H. Wroton 
Sonia Jackson 

Sincerely yours, 

MARTIN MARIETTA CORPORATION 

~~~~ 
Melvin W. Frohardt 
Solar Programs 
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DATE 
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MAY 14 1984 memorandum 
S. D. Elliott, Jr., Dire·ctor, DOE Solar One Project Office 

Submission of Thirteen Reports Prepared for 10-MWe Pilot Plant ("Solar One") Pro­
ject by Martin Marietta Corporation under Contract DE-AC03-80SF10539 

Roger S. Gaither, DOE/SAN Office of Patent Counsel 
William D. Matheny, DOE/TIC Document Control 

Enclosed are thirteen documents prepared by the Martin Marietta Corporation, Den­
ver Aerospace Division, for the Solar Ten-Megawatt Project Office in conjunction 
with design and fabrication of the Pilot Plant Collector (Heliostat) System, un­
der Contract DE-AC03-80SF10539: 

Primary Document No. 
DOE/SF/ 10539-01 
DOE/ SF/ 10539-02 
DOE/SF I 10539-03 

* DOE/SF/10539-04 
DOE/SF I 10539-05 

* DOE/SF/10539-0& 
- --· ---- --- -~- ------

•' DOE/SF /10539-07 
--------- .. 

DOE/SF/10539-08 
* DOE/SF/10539-09 

DOE/SF I 10539-10 
DOE/SF /10539-11 

* DOE/SF/10539-12 
DOE/SF/10539-13 

Secondary No. 
(STMP0-288} 
(STMP0-289) 
(STMP0-290} 
(STMP0-291} 
(STMP0-292} 
(STMP0-293) 

- - --

(STMP0-294) 
(STMP0-295), 
(STMP0-296) 
(STMP0-297) 
(STMP0-298) 
(STMP0~299) 
(STMP0-300) 

Brief Title 
"Quality Assurance Plan ... 11 

11 
••• Systern Safety Plan" 

"Hazard Analysis ..• 11 

"Phase II Manufacturing Plan (Revision 2) 11 

"Software/Firmware Functional Requirements ..• 11 

· "System Description D_ocument ••. 11 

11 Hel i osta.tSffmulator Operator I s Manua 111 

"Operations Instructions, Heliostat Field ••. 11 

"Maintenance Instructions, Heliostat Field ... 11 

11 
•• ~Functional Test Report" 

"Supplemental Spares Plan •.• 11 

~•software/Firmware Design Specification ..• 11 

"Control System Theory of Operation" 

One copy of each document, accompanied by a SAN Fann 70 prepared by the Project 
Office (on the basis of Attachment l; the Contractor's Patent Certification as 
submitted May 3, 1982), is provided for SAN/OPC review and clearance. The fab­
rication and maintenance materials indicated in the above list by an asterisk 
should be reviewed in the light of the two disclosures filed with Attch. 1, as 
well as the Martin Marietta Dockets 81YD16, -24, and -25, clai.med as developed 
outside the scope of the contract in Attch. 2, MMC letter of November 10, 1982. 
Please return the 11 feedback 11 copies of the form 70's to this office; the clear­
ance copies of the documents themselves may be returned ·to Mr. Mike Lopez, SAN/FGS. 

Two copies of each document, accompanied by a completed DOE Form RA-426, are 
submitted for archiving and announcement by the DOE Technical Information Center­
and for forwarding to the National Technical Information Service. 

Attchs.:. 1. Martin Marietta Ltr. 5/3/82 
2. Martin Marietta ltr. 11/10/82 

Encls.: 13 Doc·uments w/transmittal fonns 
cc: Mike Lopez, DOE/SAN (FGS) 

Don Holz, DOE/SAN (!SEA) 
Mary Soderstrum, Burns & McDonnell 



DEPARTMENT OF ENERGY 
SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PATENT CLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

Roger S. Gaither, Asst. Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P.O. Box 808, L-3 76 

Livermore, California 945S0 

Prime Contract No. 

DE-AC03-80SF10539 
Subcontract No. 

N/A 
Report No. 

DOE/SF 10539-07 S-TMP0-294 
Date of Report 

FROM: DOE Solar· One Project Office 
Post Office Box 366 

• 

• 

• 

Daggett, CA 92327 Name & Phone No. of DOE 
Technical Representative 

S. D. Elliott, Jr. 
619 254-2672 

1. Document Title: 

"Hel iostat Stimulator ·Operator I s Manual'' 
2. Type of Document: OOXTechnical Report, D Conference Paper, - D Journal Article, D Abstract or Summary, 

· D Copy of Oral Presentation, D Other (please specify): ______________ _ 

3. In order to meet a publication schedule or submission deadline, patent clearance by _______ (~r_o_u_t_i_n_e~>~-----
would be desired. 

SENDER IS TO CHECK BOX #4 OR #S BEWW. 

4. I have 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: 

1. 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 shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 
• has been granted, • has been applied for; or D will be applied for _______ (date) 

by me 
S. This document is being submitted, but no review has been mad.Af this document for possible inventive subject matter. 

6. Remarks: See Martin Marietta letter- 5/3/82 for Patent CertificaJion 

Reviewing/Submitting Official: Name (Print/Type) S • D • Elliott, Jr•, Di rector 

TO: 

FROM: 

Title -----~T7"9-;~....,.,-----75~';.':.':.+-f_f_i_c_e _______ ...;_.. __ 

INITIATOR OF REQUEST 

ASSISTANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office 

D No patent objection to above-identified release . 

D Please defer release until advised by this office. 

Signed _____________________________ DateMailed ----------

1 DOE OFFICE OF PATENT COUNSEL (OPC) 
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DOE Form RA-426 
(10/80) 

U.S. DEPARTMENT OF ENERGY 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS . 

See Instructions on Reverse Side 

0MB NO. 038-R0190 

1. DOE Report No. 2. Contract No. 3. Subject Category No. 
DOE/SF/10539-07 · (STMP0-294) DE-AC03-80SF10539 UC-62 

4. Title 
11 HELIOSTAT STIMULATOR OPERATOR'S MANUAL 11 

5. Type of Document ('"x'" one) 
fl< a. Scientific and technical report 
D b. Conference paper: Title of conference--------------------------------

------------------------------------ Date of conference ________ _ 

Exact location of conference __________ Sponsoring organization--------------------• c. Other (specify planning. educational, impact. market, social. economic, thesis, translations, journal article manuscript, etc.I 
6. Copies Transmitted ('"x'" one or morel 

D a. Copies being transmitted for standard distribution by D_OE-TIC. 
D b. Copies being transmitted for special distribution per attached complete address list. 
IO(c. Two completely legible, reproducible copies being transmitted to DOE-TIC. (Classified documents, see instructions) 
D d. Twenty-seven copies being transmitted to DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution l"x" one) 

D a. Normal handling (after patent clearance): no restraints on distribution except as may be required by the security classification. 
Make &1/t1it".m!e-.0Rly D b. To U.S. Government agencies and their contractors. D c. within DOE and to DOE contractors . 

D d. within DOE. D e. to those listed in item 13 below. 
ti(] t. Other !Specify) Archive/issue on request 

8. Recomrnendad Announcement ("x'" one) 
fil a. Normal procedure may be followed. D b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 above. 
D a. Preliminary information. D b. Prepared primarily for internal use. D c. Other (Explain) 

10. Patent, Copyright and Proprietary Information 
Does this information product disclose any new equipment, process or material? IX! No D Yes If so, Identify page nos. ____ _ 
Has an invention disclosure been submitted to DOE covering any aspect of this information product? Kl No D Yes 

If so, identify the DOE (or other) disclosure number and to.whom the disclosure was submitted. 
Are there any patent-related objections to the release of this information product? °" No D Yes If so,Jtate these objections. 
Does this information product contain copyrighted material? Kl No D Yes 
If so, identify the page number ______ and attach the license or other authority for the government to reproduce. 
Does this information product contain proprietary information? IX! No D Yes If so, identify the page numbers __ _ 
("x'" one D a. DOE patent clearance has been granted by responsible DOE patent group. 

lxf b. Document has been sent to responsible DOE patent group for clearance. 
11. National Security Information (For classified document only; '"x" one) 

Document D a. does D b. does not contain national security information 
12. Copy Reproduction and Distribution 

Total number of copies reproduced __ 2~5 __ Number of copies distributed outside originating organization ____ l_O ____ _ 
13. Additional Information or Remarks (Continue on separate sheet, if necessary) 

14. Submitted by !Name and Position) (Please print or type) 

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

(619) 254-267~ 
Signature I Date MAY 11 1984 



FB.OM: 

DEPARTMENT OF ENERGY 
SAN FRANCISCO OPERATIONS OFFICE . 

CONTRACTOKREQUEST FOR PATENT CLEARANCE 
FOR RELEASE OF UNCLASSIFIED DOCUMENT 

Roger S. Gaither, Asst. Chief for Pr9secution 
Office of Patent Counsel/Livermore Office 
P.O. Box 808, L-376 
Livel'ttlore, California 94550 .,._ 

l 
'DOE Solar One Project Office 
.Post Office Box 366 
flaggett, CA 92327 

5AN ;FOAM 7Q 10/80 

Prime Contract No. 

OE-AC03-80Sf10539. 
Subcontract No. 

(N/A) 
Report No. 

Date of Report 

Name & Phone No. of DOE 
Technical RepresentatiV( 
S. D. Elliott, Jr. 
619 254-2672 

· 1. Documen.t Title: 

,_:f, ' .¥' • ";'' ' :,;i. • ~ 1'/o._ -~ °t' ';'. ~· ~ +·.:-it ·-._-Sc-~ 

2'.· Type ofDocumenu (JXfechnical Repoa, D Conference Paper; D Journal Article, tJ A:~tract or Summary, 
D Copy of Oral Presentation, • Other (please specify): _____________ _ 

(routine) 
In order ~meet a publication schedule or submission deadline, patent clearance hY------''--------'--------

would be desired. · 

SENDER IS: TO CHECK BOX #4 OR #S BEWW. 

• 4 .. J have reviewed (or have had reviewed by technically knowledgeable~ pers<>nnel) this document for possible inventive subject 

matter (SubjecHnventions)and that no inventions or discoveries (Subjectlnventions) are deemed to be dispp~ed in this 

• 4ocument excep:tas stated below, :.\j[ 
a. Attention should be directed to pag¢s ___________ of.this document. 

b; Tli~"documcnt describes matter relating to an invention: 

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 sh~rtly __________ . (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 
O has been granted, 0 has been applied for; or • D will be applied for _______ (date) 

. by me 
J. · 'J;h~ d()l:umei:it is qeJig sub~itted, but no review,·has beert made of this decuMciit for po~bl~ inventive.subject mJtter; 

.·· . ' ,,,, . ;;; .. ·. ·• .' '•.;,./;;,, •'l .1 , ... iA ( . ' / . . i . •\•~., ,; .. s.,,.J,t.,.),i ,/ ·,' 

Remarks!· See Martin Marietta letter 5/3/82 for Patent· Certification 

.· Reviewing/S1i1bnitting Official, Name (Print/Type) _S_._ . ..:.D_ • .....,.......;. __ ....,_ __ ....a.._D __ i_r_e_c_t_o_r_· ·----------
Title ____ ....;;.oo..:.··.,E--111=~-,..i,-,,i,----,,;,,;,,· .. ~ ....... --...,~,_1f_f_i_c...;e _______________ ~ 

INITIATOR OF REQUEST 

.,.FROM: AS~lS.• .. TANT CHIEF FOR !ROSECJK,)N }xllz, > . .· 
Offt<:1: of Patent Counsel/Livermore Office 

• , )( No patent objection to above-identified release. 

· ~~fer ~e until adviseJy this office, 

Signed. rt: , 0 {;t[(t,/Jtd.ffefk-

2 COPV FOR CONTRAC1'0R'S (SENDER'S) FILES AFTER OPC REL.EASE 


