
·• 

• 

• 

• 

DOE FILE COPY 
COLLECTOR 'SUBSYSTEM 

HELIOSTAT TARGETING VERIFICATION 

TEST PROCEDURE 116 

10 AUGUST 1981 

REVISION 0 

UNITED STATES DEPARTMENT OF ENERGY/ 

SOC'THERN CALIFORXIA EDISON COMP.Al-.1 

10 MWe SOLAR PILOT PLANT 

DAGGETT, CALIFORNIA 

MARTIN MARIETTA AEROSPACE 

DENVER, COLORADO 

OOE/Sf/10539-19 
tSTMP0-569} 

Author-:;I;&. 

/ .I 
G.R. Roi 1 

Reviewed by_:..., , ,:j 
t 

./) .,;.. .,,.✓ / 

Approved By ;) , , • l}jJ ~~ 

, (. . /,~i-----

- '! 



• 

• 

• 

COLLECTOR SYSTEM 

HELIOSTAT TARGETING VERIFICATION 

TEST PROCEDURE 116 REV. 0 

Table of Contents 

Section 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

Objectives 

Acceptance Criteria 

References 

Prerequisites 

Limits and Precautions 

Test Equipment 

Initial ~onditio~s 

Procedure and Data Collection 

8.1 

8.2 

Individual Heliostat Targeting Verification 

RAC Control, Display and Selection Demonstra­

tion of Aimpoint Tracking Arrays 

System Restoration 

Attachments 

Appendix lOA Master Tracking System 

Appendix lOB Abnormal Equipment and Circuits 

Appendix lOC Receiver Tracking - HS! Beam Posi-

tion Data Sheet 

Page 

1 

2 

3 

4 

5 

6 

7 

8 

8 

10 

11 

12 

lOA-1 

lOB-1 

lOC-1 thru 
lOC-16 

Appendix lOD Selected Heliostats for Target Veri- lOD-1 

fication 

116 
Rev. 0 
Page i of i 



• 

• 

• 

1.0 OBJECTIVES 

1.1 Demonstrate that the correct heliostat targeting data for the 

receiver has been incorporated into the Heliostat Array Control­

lers (HAC) software by visually observing heliostat beams on the 

receiver. During system initialization, targeting data for the 

first of 20 sets of aimpoint tracking arrays shall be used and 

these values shall be verified one at a time for one heliostat 

beam from each field segment on the receiver. 

1.2 Demonstrate that the HAC Graphics CRT displays the correct aim­

point array and corresponding x, y and z target values selected. 

1.3 Demonstr~te the HAC capability to select, control and display 

up to 20 sets of aimpoint tracking arrays • 
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2.0 

• 
2.1 

2.2 

• 2.3 

• 

ACCEPTANCE CRITERIA 

Individual heliostat beams commanded 

to track the receiver attained 

their assigned aimpoint tracking po­

sition. The heliosta~ beam is within 

1 meter of the assigned aimpoint, cor­

responding to acceptance criteria of 

bias measurement and bias verification 

systems utilized during installation 

activity prior to the availability of 

the BCS system. This activity was a 

visual measurement and verification . 
prior to BCS activation. 

The correct aimpoint tracking arrays 

for the individual heliostats·were 

displayed on the HAC graphics CRT. 

The HAC did select, control and dis-­

play up to 20 sets of aimpoint track­

ing arrays. 

Verification 

Paragraph 

8.1.2.6 

8.1.2.8 

8.1.2.6 

8.1.2.8 

8.2.1.2 

8 .1. 2.6 

Objective 

1.1 
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3.0 REFERENCES 

3.1 Software/Firmware Design Specification for 10 MWe Solar Thermal 

Central Receiver Pilot Plant, Martin Marietta, MCR-80-1377, 

October 1980. 

3.2 Pilot Plant Startup and Acceptance Test Plan, McDonnell Douglas, 

MDCG9330, December 1980. 

3.3 Operations Manual, MCR-81-1708, Martin Marietta, latest revision. 

3.4 Maintainance Manual, MCR-81-1709, Martin Marietta, latest revision • 
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4.0 

4.l 

PREREQUISITES 

Heliostat installation and checkout shall be complete in 

accordance with Master Control Procedure 40 0 500 29 O. 

4.2 Collector Subsystem Functional tests shall be complete 

in accordance with Collector Subsystem Functional Test 

Procedure 111. 

4.3 The Master Tracking System has been reviewed and out­

standing items (if any) will not affect this test. A 

summary list of outstanding items is attached on appen­

dix lOA. 

4.4 

4.5 

4.6 

The Abnormal Equipment and Circuitry Log has been re-

veiwed, is current and is satisfactory for this test. 

A summary list is attached on Appendix lOB. 

The system has been walked through and verified com-

plete to the extent required to conduct this test. Se­

lected heliostats shall be identified as in service 

in appendix lOD • 

A pretest indoctrination meeting has been held to 

familiarize test and operations personnel with the re­

quirements of this test. 

Initial/Date 

4.7 Heliostat Readiness Test, procedure 101, has been perfor­

med and is complete. 

4.8 Dual Heliostat Array Controller Test, procedure 106 

has been performed and is complete. 
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5.0 LIMITS AND PRECAUTIONS 

5.1 Prior to the start of this test, the Test Conductor shall ensure 

all personnel and equipment are out of the arc to be swung by 

the heliostats under test. 

5.2 Prior to the start of this test, the operator must read and 

understand the complete precedure, noting those actions required 

to terminate any critical condition and the safety criteria to 
be exercised. 

5.3 This procedure must be performed in sequence. 

5.4 Definitions: 

CB - Circuit Breaker 

CC - Co~trol Console 

CW - Clockwise 

CCW - Counter-Clockwise 

HC - Heliostat Controller 

HFC - Heliostat Field Controller 

RTN - Return (HAC Console Keyboard) 

HST - Heliostat 

FO - Field Observer 

AZ - Azimuth 

EL - Elevation 

TC - Test Conductor 

CLLP - Corridor Lower Limit 

Point 

CULP - Corridor Uppe 1: Limit 

Point 

5.5 Only a single heliostat beam shall be on the receiver at any one 

time for this test. 

5.6 All personnel shall be clear of the tower for this test. 

5.7 Safety sunglasses, American Optical Calobar super armour plate 

lenses of 2.5 minimum shade or equivalent, as needed. 
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6.0 

6.1 

TEST EQUIPMENT 

Communications Equipment 

6.1.l Radios (2 each) for field observers plus base station in control room. 

6.2 Other 

6.2.1 Camera with black & white film to record images on receiver. Resolu­

tion shall be sufficient to show seams on receiver. 

6.2.2 Menu board hand held by observer on tower platform, with changeable 

numbers to show the number of the heliostat under test • 
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7.0 

7.1 

7.1.1 

7.2 

7.2.1 

7.3 

7.3.1 

7.4 

7.4.1 

7.5 

7.5.1 

7.5.2 

7.5.3 

INITIAL CONDITIONS 

Environmental Conditions 

This test shall be performed at ambient conditions with adequate 

sunlight available. 

Tec.oorary Installations 

None required. 

Support Systems/Plant QPerating Status 

Provide power to the applicable heliostats by turning on the 

appropriate circuit breakers in the field power centers. 

Heliostat Arrav Controller (HAC) Start-up 

Power up and initialize the HAC in accordance with the Operations 

Manual, MCR-81-1708. 

Field Observer ~osition and Communications Check 

Verify that the Field Observer is positioned to monitor heliostat(s) 

movements and establish radio communication . 

Perform Heliostat Readiness Test, Procedure 101, prior to the 

start of this test. 

Verify a person is located on the tower platform immediately 

below the receiver with a radio and menu board. 
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• 
8.0 

8.1 

PROCEDURE AND DATA COLLECTION 

Individual Heliostat Aimpoint Targeting Verification 

8.1.1 Verify that the initial conditions have been established. 

I 
Initial Date 

8.1.2 At the HAC control console, the following operational commands 

shall be entered (defined by ENTER:) and the command responses 

verified as to proper hel_iostat (s) control: * 

8.1.2.1 ENTER: LOAD ALL depress carriage return (RTN). 

RESPONSE: No heliostat motion, HST (s) responding shall attain 

initialization mode. 

8.1.2.2 ENTER: STOW ALL depress RTN. 

RESPONSE: Responding HST (s) shall move to stow and indicate 

STOW ma.de. 

8.1.2.3 ENTER: ~ ALL depress RTN. 

RESPONSE: Responding HST (s) shall move to the AZ and EL mark po-

• sitions and indicate MARK MODE. 

• 

8.1.2.4 ENTER: STOW ALL depress RTN. 

RESPONSE: Responding HST (s) shall move to the stow position and 

indicate STOW mode. 

8. 1. 2 • 5 ENTER: UNSTOW H NNNN, Nh"1.'N, 'NNNN, NNNN, 

NNNN, NNNN, NNNN, NNNN, 

8.1.2.6 

NNNN., NNNN depress RTN'k 

ENTER: UNSTOW H NNNN, NNNN, NNh'N, NNNN, 

NNNN , &~'"NN , NNNN, NNNN, 

NNNN, NNNN depress RTN1' 

RESPONSE: The commanded HST beams shall track the CLLP, then 

move upward to track the CULP and display the STANDBY 

mode on the CRT. 

E1"TER: TRACK H NNNN depress RTN. 

RESPONSE: The commanded HST beam shall track the receiver at the 

assigned aimpoint tracking array position and display 

the TRACK mode on the CRT. 

* (Appendix lOD defines the heliostat numbers 
to be entered) 
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8.1.2.6 

• 

• 8.1.2.7 

8.1.2.8 

8.1.2.9 

8.1. 2 .10 

• 

Continued 

RESPONSE: Verify visually that the HST beam position is track­

ing the assigned aimpoint on the receiver. The beam 

shall be within 1 meter of the assigned aimpoint. 

Mark on the receiver tracking - HST Beam Position 

Data Sheet the following information: 

a. Heliostat number. 

b. Beam position of the assigned aimpoint (north, 

east, up). 

c. Actual beam position. 

d. Aimpoint Array Number. 

Take photograph of beam on receiver. Ensure menu 

board with correct heliostat number is visable in 

camera viewfinder. 

Verify that the HAC Graphics CRT displays the assig­

ned aimpoint tracking array and the North, East and 

up coordinates of the heliostat tracking the recei­

ver • 

Enter: STANDBY H NNNN depress RTN 

RESPONSE: The commanded HST beam will move from the TRACK po­

sition to track the CULP and display the STANDBY 

mode on the CRT. 

Repeat paragraphs 8.1.2.6 and 8.1.2.7 until the selected indi­

vidual heliostat (as defined in Appendix lOD) beam positions 

have been verified to track their assigned aimpoint. 

Enter: STOW ALL depress RTN 

RESPONSE: The commanded HST(s) shall track from the 

the CLLP and return to the stow position. 

shall display the STOW mode. 

Proceed to step 8.2. 

CULP to 

The CRT 
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• 

8.2 HAC Control, Display and Selection Demonstration of Aimpoint Track-

ing Arrays Init./Date 

8.2.l At the HAC control console, the following operational commands 

shall be entered and the command responses verified as to pro-

per heliostat control. Display segment 508 on the Chromatics 

Graphic Terminal. 

8.2.1.l ENTER: UNSTOW H 2945 depress RTN. 

RESPONSE: The commanded heliostat beam shall track the CLLP, then 

move upward to track the CULP and display the standby 

mode on the CRT. 

8.2.1.2 ENTER: TRACK H 2945 depress RTN. 

RESPONSE: The commanded HST beam shall track the receiver at the 

assigned aimpoint tracking array position and display 

the TRACK mode on the CRT. Take photograph. 

8.2.1.3 ENTER: UPAIM 20 depress RTN. 

RESPONSE: This-command will replace the array specified with a 

new array. 

8.2.1.4 ENTER: AIMPOINT S 508 20 depress RTN. 

RESPONSE: The Chromatics Graphics Terminal shall display the new 

aimpoint array and new targeting coordinates of the 

heliostats in that segment. The heliostat tracking 

the target shall be re-directed to the newly assigned 

aim.point. Record on data sheet. Take photograph. 

8.2.1.5 ENTER: STANDBY H 2945 :depress RTN. 

RESPONSE: The commanded heliostat beam shall move from the track 

position on the receiver to track the CULP and display 

the standby mode on the CRT. 

8.2.1.6 ENTER: ~ H 2945 depress RTN 

RESPONSE: The commanoed heliostat beam shall track from the CULP 

to the CLLP and return to the stow position. The CRT 

shall display the STOW mode. 

8.2.1.7 End of heliostat targeting verifi9ation test. 116 
Rev. 0 
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Initial /Date 

9.0 SYSTEM RESTORATION 

9.1 Verify all heliostats are in the stow mode. 

9.2 Power the HAC system down in accordance with the operations manual. 

9.3 

Note: 

Note: 

The heliostats must be in the stow position before beginning 

HAC power down. 

Wn~n removing power from the disk drives, be sure that the 

"LOAD" light is illuminated before turning off power on the 

front panel switch. Remove power via the front panel switch 

before switching off the "Peri Device" and "Controller" 

switches. 

Remove power from the heliostats used in this test by turning off 

the applicable circuit breakers in the field power centers. 
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Rev. 0 
Page 11 of 12 



• 

• 

• 

10.0 ATTACHMENTS 

Appendix l0A 

Appendix l0B 

Appendix l0C 

Appendix l0D 

Master Tracking System 

Abnormal Equipment and Circuits 

Receiver Tracking - HST Beam Position Data Sheet 

Selected Heliostats for Target Verification 
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Item No. 

N/A 

• 

• 

APPENDIX lOA 

MASTER TRACKING SYSTEM 

Description Section Affected 

lOA-1 

Initial/Date 



• Item No. 

N/A 

• 

• 

APPENDIX lOB 

ABNORMAL EQUIPMENT AND CIRCUITS 

Description Sections Affected 

l0B-1 

Initial/Date 
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lOC-1 

APPENDIX lOC - BEAM POSITION DATA SHEETS 

The attached data sheets show the desired beam centroid locations 

on elevation views of the receiver. All sheets are for Aimpoint 

Array No. 1 except as noted. The seam between receiver panels 24 

and 1 is on the north-south line on the south side of the recei­

ver. Looking down on the receiver, starting with panel 1, the 

receiver panel numbers increase going in a clocb.,.ise direction . 

N 

(TOP VIE\'V) 

PANEL 
ORIENTATION 

AND 
NUMBERING 

SCHEME 
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~RCVR 
2 l 

APP lOC-HST BEAM POSITION DATA SHEET CLRCVR l0C-2 

24 23 .380.25 ,.....6_..,_5_...;.;:4 ....... ...;:3:;.._,...:-2=----=.l_ -----...J...----~~ 4 3 

;-j­
' j 

:-364.80 

+ q_ 
357.75 

.._ _________ .___ 335.25 

Aimpoint Array No. 01 

HST No. 0438 

Date 

Aimpoint 
North East Op 

o = assigned aimpoint 
x = actual visual observation 

8 7 6 5 4 3 

\51. 75 

-e - 347 .03 

Aimpoint Array No. 01 

HST No. 0222 

Date 

Aimpoint 
North East Up 

0 = assigned aimpoint 
X = actual visual observation 

_ 366.25 

---*7.75 

Aimpoint Array No. 01 

HST No. 0432 

Date 

Aimpoint North East Op 
0 = assigned aimpoint 
x = actual visual observation 

• CuCVR 
10 9 8 7 6 5 

; 

~ G: 
357.75 

Aimpoint Array No. 01 

HST No. 0118 

Date 

Aimpoint 
North East Up 

o = assigned aimpoint 
x = actual visual obsen·ation 



• 

• 
.. 

"'LRCVR 

11 10 9 

, APP lOC-HST BEAM POSITION DATA SHEET ""LRCVR 

11 10 9 
lOC-3 

12 8 7 14 13 12 .-~t-------i.------
I 
J 

' I 
l- 365.96 

' 
' t-

i - .;_q_ 
357.75 

Aimpoint Array No. 01 

HST No. 0310 

Date 

Aimpoint 
North East Op 

o = assigned aimpoint 
x = actual visual observation 

16 15 14 13 12 11 
I 

:-

Aimpoint Array No. 

HST No. 

.,. Date 

Aimpoint 
North 

0 = assigned aimpoint 

4.. 
35 7. 75 

-349 .85 

01 

0603 

East 

X = actual visual observation 

Up 

I 
I 

l -: e -~ 

Aimpoint Array No. 01 

HST No. 0506 

Date 

Aimpoint North East 
o = assigned aim.point 
x = actual visual observation 

18 17 1 15 14 13 

357. 75 

Op 

7 <t. 
357.75 

Aimpoint Array No. 01 

HST No. 0611 

Date 

Aimpoint 
North East Up 

o = assigned aimpoint 
x = actual visual observation 
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~--

-LRCVR APP lOC-HST BEA..~ POSITION DATA SHEET -LRCVR lOC-4 

20 19 18 17 16 15 22 21 20 19 18 17 ______ ....._ ___ --__ ,.._ __ __,_ _ _._ ____ _ 

I ---

i 
• ' 

t 
Aimpoint Array No. 

HST No. 

Date 

Aimpoir,t 
North 

o = assigned aim.point 

01 

! 

I 
I 

l-348.19 
I 

1027 

East 

x = actual visual observation 

24 23 22 I 21 20 19 
! I 

! 

' 
' 

I 

l ! 

i - - - ~ -- 4. 
357.75 

! 

B- ' 
-349.36 

' 

i 

Aimpoint Array No. 01 

HST No. 0741 

Date 

Aimpoint 
North East 

0 = assigned aimpoint 
X = actual visual observation 

Op 

Up 

I 
-t 
' 

Aimpoint Array No. 

HST No. 

Date 

~7.75 

-348.21 

01 

0931 

Aimpoint North East Op 
o = assigned aimpoint 
x = actual visual observation 

0 = 
X = 

2 

• CLRCVR 

1 241 23 22 21 

~ q_ 

Aimpoin t Array No. 

HST No. 

Date 

Aimpoint 
North 

357.75 
_350. 98 

01 

0433 

East Up 

assigned aimpoint 
actual visual observation 



4 

-LRCVR 
3 2 1 

lOC-5 APP lOC•HST BEAM POSITION DATA SHEET -LRCVR 

24 23 6 5 4 I 3 2 1 ------'------

• -e -369.37 

-4. 
I 357 • 75 

-- -- 1"s1. 75 

\_ 348. 97 

Aimpoint Array No. 01 Aimpoint Array No. 01 

HST No. 0748 HST No. 0838 

Date Date 

Aimpoint 
North East Op 

Aimpoint North East Op 

0 = assigned aimpoint 0 = assigned aimpoint 
X = actual visual observation X = actual visual observation 

CLRCVR · CLRCVR 

10 9 8 7 6 5 
8 7 6 5 4 3 

I 

i 
I 

i 
I 

l l 0- i1.15 --I i I I ! 
I 
I 
I 
I 

: I ; 

i I \ 

I 
I 
i 

I ! 

I 
I ' 

i ' 

-le ' i i r i I -, 
' I ! I I 

' I ! I 
f 

' 

- fh. 15 

I 

i j ! 

' 
l I 

I I I 
! I 
' l i 

Aimpoint Array No. 01 Aimpoint Array No. 01 

HST No. 1036 HST No. 1030 

• Date Date .. 
Aimpoint Aimpoint 

North East Up North East Up 
0 = assigned aimpoint 0 = assigned aimpoint 
X = actual visual observation X = actual visual observation 
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~LRC\TR APP lOC-HST BEAM POSITION DATA SHEET ~LRCVR lOC-6 

_1_2 __ 11 __ 10____,_j _9 __ s...-_1_, ,..1_4-1-_13__,._1_2 ._1_1_1_0_9___, 

f I ' 
l 

I . 
I . 

-<t. 
35 7. 75 

Aimpoint Array No. 01 

HST No. 1118 

Date 

Aimpoint 
Sor th East Op 

o = assigned aill::point 
x = actual visual observation 

16 15 

i 
I 
I 
! 

I 

CLRCVR 

14113 12 
! 

11 

J --I- --- ---- .. 

I -0 

I 
Aimpoint Array No. 

HST No. 

Date 

Aimpoint 
North 

0 = assigned aimpoint 

G:. 
357. 75 

-348.10 

01 

1307 

East 

X = actual visual observation 

Up 

I 
i -e-
1 

- 367.45 

_j 
<i,_ 35 7. 75 

Aimpoint Array No. 01 

HST No. 1202 

Date 

Aimpoint North East Op 
o = assigned aimpoint 
x = actual visual observation 

18 17 14 13 

i 

-~ i- ct. ; 357. 75 

~347.86 

Aimpoint Array No. 01 

HST No. 1415 

Date 

Aimpoint 
North East Up 

o = assigned aimpoint 
x = actual visual observation 



• 
t:LRCVR 

20 19 18111 
! 

APP lOC-HST BE~l POSITION DATA SHEET liRCVR 

19 18 

lOC-7 

16 15 

i -r--· 

e 

Airnpoint Array ~o. 

HST ~,o. 
Date 

Aimpoint 
:-.orth 

o = assigned aimpoint 

i 
i 

--'L 
357. 75 

01 

1435 

East Op 

20 

! 
I 
~ 

-0-

Aimpoint Array No. 

HST No. 

Date 

Aimpoint North 
o = assigned aimpoint 

17 

-- -- G:. 
357. 75 

-347_47 

01 

1337 

x = actual visual observation 
x = actual visual observation -------------,----

• 

24 23 22 I 21 20 19 

-e--
--;._Ct. 

357.75 

f-348 .05 

Aimpoint Array No. 01 

HST No. 1255 

Date 

Aimpoint 
North East 

0 = assigned aimpoint 
X = actual visual observation 

Up 
0 = 
X = 

2 1 

• CLRCVR 

241 23 22 21 

----~ 
3-:J 7. i5 

I. 

Aimpoint Array No. 01 

HST No. 0845 

Date 

Aimpoint 
North East Up 

assigned aimpoint 
actual visual observation 



• 

• 
.,_ 

'"'LRCVR 

2 1 

APP l0C-HST BEAM POSITION DATA SHEET "'LRC\TR 
3 2 1 

l0C-8 

4 3 24 23 

-"-C't 
357.75 

Aimpoint Array No. 01 

HST No. 0952 

Date 

Aimpoint 
t~orth East Op 

0 = assigned aimpoint 
X = actual visual observation 

CLRCVR 

8 7 6 I 5 4 3 
: J 

i 

I 

i -- ' -- -- 4. 
357.75 I 

I 
I 

-e - 345. 85 

' 
' 

Aimpoint Array No. 01 

HST No. 1856 

,- Date 

Aimpoint 
North East Up 

0 = assigned aimpoint 
X = actual visual observation 

6 5 4 

i--0-
1 

I --- -1 

Aimpoin t Array No. 

HST No. 

Date 

368.27 

- ~7.75 

01 

1460 

Aimpoint North East Op 
o = assigned aimpoint 
x = actual visual observation 

, ~CVR 

10 9 8 7 6 5 

I , -368. 74 

' 

+~57.75 
I 

Aimpoint Array No. 01 

HST No. 1734 

Date 

Aimpoint 
North East Up 

0 = assigned aimpoint 
X = actual visual observation 



• 
~RCVR 

11 10 9 

APP lOC-HST BEAM POSITION DATA SHEET CLRCVR 
12 11 10 9 12 8 7 14 13 

Aimpoint Array No. 

HST No. 

Date 

Aimpoint 

_:__ Ct. 
357.75 

!-347 .09 
I 

01 

1732 

.Sorth East Op 
o = assigned aimpoint 
x = actual visual observation 

' 

!-0 ! 
··-;---

I 

Aim.point Array No. 

HST No. 

Date 

Aimpoint North 
o = assigned aimpoint 

01 

1806 

£ast 

x = actual visual observation 

l0C-9 

Ct. 
357.75 

Op 

i....---------------------+--------------------------- ----

16 15 14 l3 12 11 
I 

' 
I : I 

; 
i 

I 

! ! 

i 0 ->---
i I I 
i I 
i I . 

q 
35 7. 75 

I I 
I I , 
I 

Ail!lpoint Array No. 01 

• HST No. 1811 

Date 

Aimpoint 
North East 

0 = assigned aimpoint 
X = actual visual observation 

Up 
0 = 
X • 

18 

• CLRCVR 

17 1J 15 14 

Aimpoint Array No. 

HST No. 

Date 

Aimpoint 
North 

assigned aimpoint 

13 

I 
l 
I 

:_ 368. 00 

'!s1.75 

01 

1819 

East Up 

actual visual observation 



CLRCVR APP lOC-HST BEAM POSITION DATA SHEET CLRCVR lOC-10 

20 19 1s f 11 16 15 8 1 

= 

:. • ' r !-368. 45 

I 
I 
I 

~ 'i. - I -i 357.75 357.75 
' 

-e- -34 7 .17 

Aimpoint Array No. 01 Aimpoint Array No. 01 ---
HST No. 1939 HST No. 1759 -----

Date Date 

Aimpoint 
Sorth East Op Aimpoint North East Up 

o = assigned aimpoint o = assigned aimpoint 

x = actual visual observation x = actual visual observation 

2 22 21 
24 23 22 21 20 19 

-e -368. 03 

i 
-'-- I -+-

~7.75 1s1. 75 

·-348.40 

Aimpoint Array No. 01 Aimpoint Array No. 01 

• HST No. 1671 HST No. 1165 

'..;l;- Date Date 

Aimpoint Aimpoint 
North East Up North East Up 

0 = assigned aimpoint 0 = assigned aimpoint 
X = actual visual observation X = actual visual observation 
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<.;LRCVR Al'P lOC-HST BEAM POSITION DATA SHEET l.;LRCVR l0C-11 

4 3 2 I 1 24 23 

I i I 
! 

;-367. 99 

- ' -4. 
357. 75 

Aimpoint Array No. 01 

HST No. 1260 

Date 

Aimpoint 
Nortfi East Op 

o = assigned aimpoint 
x = actual visual observation 

-

8 7 
I 

I 
I -- -
i 
I 

6 I s 
! 
i 
; 

e-
.__ ,_ 

4 3 

' : 

'- 367.80 

<t-
357.75 

Aimpoint Array No. Ql 

HST No. 1962 

Date 

Aimpoint 
North East 

0 = assigned aimpoint 
X = actual visual observation 

Up 

5 4 3 2 1 

+e- --- ct 

Aimpoint Array No. 01 

HST No. 1764 

Date 

Aimpoint North East 
o = assigned aimpoint 
x = actual visual observation 

10 9 8 7 6 5 

_J_ 

357.75 

Up 

't: 
357.75 

,_ 346.27 

Aimpoin t Array No. 01 

HST No. 2062 

Date 

Aimpoint 
North East Up 

0 = assigned aimpoint 
X = actual visual obsen·aticm 
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CLRCVR APP lOC-HST BEAM POSITION DATA SHEET CLRCVR lOC-12 

12 11 10 9 8 7 

) 
I 

I . 
-(1; _, ~ 

357.75 

Aim.point Array No. 01 

HST No. 2236 

Date 

Aimpoint 
.North East Op 

o = assigned aimpoint 
x = actual visual observation 

16 15 

+ i 
I 

CLRCVR 

14113 12 

-e 

11 

Ait!!point Array No. 

HST Wo. 

Date 

Aimpoint 
North 

0 = assigned aimpoint 

3~.75 

- 348. 09 

01 

2415 

East 

X = actual visual observation 

Up 

14 13 12 11 10 9 

• 

e - 366.18 

-- - C"t 
357.75 

Aimpoint Array No. 01 

HST No. 2310 

Date 

Aimpoint North £ast Up 
o = assigned aimpoint 
x = actual visual observation 

18 

0 = 
X = 

17 

-i 
! 
I 

Aimpoint Array No. 

HST No. 

13 

; -+ Ct; 
i 
i 35 7. 75 
I 
I 

- 34 7. 35 

01 

2433 

Date 

Aimpoint 
North East 

assigned aimpoint 
actual visual observation 

Up 
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~LRCV'R APP lOC-HST BEA.~ POSITION DATA SHEET ~LRCVR lOC-13 

_2_0 __ 19 __ 1_8 ..,1.f _1_1_1_6_15_..., ,..2_2 __ 21 __ 2_0_1_9_1_8_1_7_ 

I I I . 

- 368.54 

-ct 
357.75 

Aimpoint Array No. 01 

HST No. 2349 

Date 

Aimpoint 
North East Op 

0 = assigned aimpoint 
X = actual visual observation 

24 23 

CLRCVR 

22 I 21 20 19 
1 

I 
I 

t 
l 

0 

Aimpoint Array No. 

HST No. 

Date 

Aimpoint 
North 

0 = assigned aimpoint 

<t. 
357.75 

01 

2091 

East 

X = actual visual observation 

Up 

-346. 80 

Aimpoint Array No. 01 

HST No. 2267 

Date 

Aimpoint North East Up 
0 = assigned aimpoint 
X = actual visual observation 

- -----

2 1 21 

_ __.,1-9: 
I I 357. 75 

:_ 348.18 

Aimpoint Array No. 01 

HST No. 1261 

Date 

Aimpoint 
North East Up 

o = assigned aimpoint 
x • actual visual observation 
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CLRCVR APP lOC-HST BEA.~ POSITION DATA SHEET CLRCVR 

. 10 9 8 7 6 5 rl_2~_11__,,,;;;l.;:;..0 .... 1~9---..;::8;__7:.__ 

l0C-14 

..;;;;,;~---+------..,..;..~-.ac..-r-'=---, 

Aimpoint Array No. 

HST No. 

Date 

Aimpoint 

--~G:. 
357.75 

:- 349.20 

01 

2360 

North East Op 
o = assigned aimpoint 
x = actual visual observation 

14 13 
1 I 
I 
I 

I 
! 

lo-- ' --
i 
i 
I 

I 

l 

12 11 
t 

i 

-e-
L- -

I 

10 9 

--

-365.52 

't357. 75 

Aimpoint Array No. 01 

HST No. 2704 

Date 

Aimpoint 
North East 

0 = assigned aimpoint 
X = actual visual observation 

Up 

-~ i - - -ct 

e- 357.75 
- 351. 39 

i 

Aimpoint Array No. 01 

HST No. 2644 

Date 

Aimpoint North East Op 
o = assigned aimpoint 
x = actual visual observation 

16 15 

• CLRCVR 

141 13 12 

Aimpoint Array No. 

HST No . 

Date 

Aimpoint 
North 

0 = assigned aimpoint 

11 

~~ 
I 
l 35 7. 75 

,- 348 .85 

! 
' 

01 

2713 

East 

X = actual visual obsenration 

Up 
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S.RCVR 

I 
I 

I I 
~!-

1 

r 
Aimpoint Array No. 

HST No. 

Date 

APP lOC-HST BEAM POSITION DATA S BEET 

I 
_...:_ ct 

357. 75 

;- 346.89 
I 

I : 
; i ' i 

01 Aimpoint 

2655 

CLRCVR lOC-15 

I 
' I 

j 

' • ' J 

I 
i 
I 

l i 

i ' i 
! 

i 

' ; ' 
' 

! t 

I 
\ 

I 

i 
I 
! 

Array No. 

HST No. 

Date 

Aimpoint 
!forth East 

o = assigned ai.mpoint 
Op Ai mpoint North East Up 

x = actual visual observation 

CLRCVR 

I 

Aiopoint Array No. 

HST No • 

Date 

Aimpoint ----North East 

I 
i 

I 
i 

l 
I 
' i 
t 
! 

! 

Aimpoint 

Aimpoint 
Up 

- -- ------.,-----·-

. ~CVR 

I 
I 

I 
I 
I 

: ! 
: l 
' I 

' 

' ' 

I 
i 

I 
I 
I 

i 
Array No. 

HST No. 

Date 

North East Up 
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11 1611s 

APP lOC•HST BEAM POSITION DATA SHEET '"'LRC\TR lOC-16 

18 14 13 

<D 
I 

Aimpoint Array No. 

HST No. 

Date 

Aimpoint 

--4: 
357.75 

20 

2945 

North E.<!.St Op 
o = original beam position 
x = new beam position for array 20 

i 
Aimpoint Array No. 

HST No. 

Date 

Aimpoint 
North East Up 

Aimpoint Array No. 

HST No. 

Date 

Aimpoint North East Up 

---~-·-·---

I 
' I I : 

I 
I 

! 
l 
I 

i : 
i 
I ' I 

' 
\ 

I ! 
! 
' I 

I 

I 
' 

I 
Aimpoint Array No. 

HST No . 

Date 

Aimpoint 
North East Up 



lUD-1 

APPENDIX lOD 

SELECTED HELIOSTATS FOR TARGETING VERIFICATION • Helios tat Sesi!2nt Heliostat Segment 

0438 101 1734 304 
0432 102 1732 305 
0222 103 1806 306 
0118 104 1811 307 
0310 105 1819 308 
0506 106 1939 309 
0603 107 1759 310 
0611 108 1671 311 
1027 109 1165 312 
0931 110 1260 401 
0741 111 1764 402 
0433 112 1962 403 
0748 201 2062 404 
0838 202 2236 405 
1036 203 2310 406 
1030 204 2415 407 
1118 205 2433 408 
1202 206 2349 409 
1307 207 2267 410 
1415 208 2091 411 

• 1435 209 1261 412 
1337 210 2360 504 
1255 211 2644 505 
0845 212 2704 506 
0952 301 2713 507 
1460 302 2655 509 
1856 303 

• 
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• IN MARIETTA AEROSPACE DENVER DIVISION 

POST OFFICE BOX 179 

DENVER, COLORADO 8C201 

TELEPHONE (303) 9n-3000 

• 

• 

Refer to: 

To: 

Attn: 

Subj: 

August 19, 1981 

SOL-81-633 

U.S. Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

Ms. J. Macrusky 

Contract DE-AC03-81SF-10539 

Encl: Test Procedure 116, Collector Subsystem Heliostat 
Targeting Verification, Revision 0 

1. 

2. 

Enclosure 1 is transmitted for information purposes. This is one 
of several preoperational test procedures. The remainder will be 
issued as they are updated to incorporate the Test Working Group's 
comments. 

Questions regarding this transmittal may be addressed to Mr. Ray 
Weeks, at (714) 254-2966 or P.O. Box 245, Daggett, California, 
92327-0245. 

Very truly yours, 

MARTIN MARIETTA CORPORATION 

Raymond M. Weeks 
Site Manager 
10 MWe Heliostat Program 
Barstow, California 

RMW:kmd 

Distribution: 

L.H. Chillcott, SCE/Daggett (1) 
D.W. Christian, DOE/Daggett (1) 

.,/J.E. Raetz, SFDI/Daggett (1) 
J. Abram, T&B/Daggett (1) 
C. Lopez, SCE/Daggett (1) 
W.S. Rorke, Sandia/Livermore (1) 
W. Hart, MMC/Denver (1) 
E.J. Fletcher, MMC/Denver (1) 
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Page: Two 

Subj: Contract DE-AC03-81SF-10539 

Distribution (Continued): 

(W/0 Enclosure) 

R.N. Schweinberg, DOE/STMPO 
P.R. Brown, MMC/Denver 
F. Kovach, T&B/Daggett 
A. Maitino, T&T/Daggett 
H.D. Eden, Aerospace/STMPO 
R.W. Weise, ETEC/STMPO 
D.N. Tanner, Sandia/Livermore 
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U.S. DEPARTMENT OF ENERGY 

DA n JUN O 8 1984 memorandum 
.. cir° S. D. Elliott, Jr., Director, DOE Solar One Project Office 

susJECT Submission of Five Documents Prepared under DOE Contract DE-AC03-80SF10539 with 
Martin Marietta Corporation for OPC and OSTI Processing 

• 

• 

To Roger S. Gaither, DOE/SAN (OPC) 
William D. Matheny, DOE/OSTI Document Control 

Enclosed are five test procedure documents prepared for the Solar One Project 
by Martin Marietta Corporation under Contract DE-AC03-80SF10539: 

Primar_Y: Document No. Secondar,Y: No. Brief Title 
DOE/SF/ 10539-16 (STMP0-566) Test Procedure 101 (Rev. 0) Heliostat Readiness 
DOE/SF/10539-17 ( STMP0-567) Test Procedure 106 (Rev. 0) Dual H.A.C. Test 
DOE/SF/ 10539-18 (STMP0-568) Test Procedure 111 (Rev. 1) System Functional Test 
DOE/SF /10539-19 (STMP0-569) Test Procedure 116 CRev. Q) Targeting Verificatipn 
DOE/SF /10539-20 

) i 
( STMP0-570) Test Procedure 118 (Rev. A) Optical Performance 

One copy of each report, accompanied by a completed SAN Form 70, is provided for 
SAN Office of Patent Counsel review and clearance. (The first four test-proced­
ures, with tests checked-off as performed, were incorporated in the previously 
cleared 11 10 .MWe Solar Themal Central Receiver Pilot Plant: Collector Subsystem 
Functional Test Report 11

, DOE/SF/10539-10 (.STMP0-297); the last was not utilized 
in the present fonn and is provided for historical reference.) Please return a 
copy of the clearance to me at the Project Office; the original documents should 
be forwarded after clearance to Mike Lopez at DOE/SAN (FGS). 

Two copies of each report, accompanied by a completed DOE Form RA-426, are provi­
ded to DOE Office of Scientific and Technical Information for processing, archiv­
ing, announcement and forwarding to the National Technical Information Service. 

Encls.: 5 Technical Reports: 
1 cy. ea. w/SAN Form 70 
2 cys. ea. w/DOE Form RA-426 

cc: M. Lopez, DOE/SAN (FGS) 
D. Holz, DOE/SAN (!SEA) 
M. Soderstrum, Burns & McDonnell 
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DOE Form RA-426 
(10/80) 

1. DOE Report No. 

DOE SF 10539-19 

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 

2. Contract No. 3. Subject Category No. 

STMP0-569 DE-AC03-80SF10539 UC-62 
4. Title 

11 COLLECTOR SUBSYSTEM; HELIOSTAT TARGETING VERIFICATION: TEST PROCEDURE 116 (.REV. 0) 11 

5. Type of Document (••x•• one) 

Kl a. Scientific and technical report \ 

0 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 

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

7. Recommended Distribution ("x" one) 

0 a. Normal handling (after patent clearance): no restraints on distribution except as may be required by the security classification . 
Make available only D b. To U.S. Government agencies and their contractors. D c. within DOE and to DOE contractors. 

D d. within DOE. 0 e. to those listed in item 13 below. 
00 f. Other !Specify) Archive/issue on request 

8. Recommended Announcement ("x" one) 

IX] a. Normal procedure may be followed. 0 b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 above. 
0 a. Preliminary information. 0 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? [] No O Yes If so, identify page nos. ____ _ 
Has an invention disclosure been submitted to DOE covering any aspect of this information product7 00 No O 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 O Yes If so, state these objections. 
Does this information product contain copyrighted material? ~ 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? ~ No O Yes If so, identify the page numbers ___ . 
("x" one O a. DOE patent clearance has been granted by responsible DOE patent group. 

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

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

Total number of copies reproduced ) Q Number of copies distributed outside originating organization ___ _.,.,_ _____ _ 
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 

92327 (619) 254-2672 
Signature Date 

JUNO 7 1984 



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-376 
Livermore, California 945S0 

;JAN l"VKm IU IU/IJU 

Prime Contract No. 

DE-ACO3-80SF1O539 
Subcontract No. 

N A 
Report No. 

FROM: DOE Solar One Project Office 
Post Office Box 366 

D 

• 
[] 

• 

Daggett, CA 92327 

ATTEN: S. D. Elliott, Jr. 

1. Document Title: 

"COLLECTOR SUBSYSTEM; HELIOSTAT TARGETING VERIFICATION: TEST PROCEDURE 116 (REV. 0) 11 

2. Type of Document: ~ Technical Report, D Conference Paper, D Journal Article, D Abstract or Summary, 
0 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.c....;..t_i.;..;n..;;;e.L) ______ _ 

4. 

s. 

would be desired 

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

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. __________ _ 
11. A disclosure of the invention was submitted to DOE on ______________ (date) 

m. A disclosure of the invention will be submitted shortly (approximate date) 
iv. A waiver of DOE's patent rights to the contractor: 

D has been granted, D has been applied for; or D will be applied for ________ (date) 

This document is being submitted, but no review has been mqJ'e methis document for possible inventive subject matter. 
I\ 

6. Remarks: Return Clearance to Project Office; document to M. Lopez, SAN/FGS 

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

TO: 

FROM: 

Title _____ D_O-P't-r,......,....,...,.,---.....-.,Jl,,-------¾-O_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------------------------------ Date Mailed ----------

1 -
DOE OFFICE OF PATENT COUNSEL IOPC) 
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,DEPARTMENT OF ENKltGt- ,,, ; _" . ., t -; '!', I 
SA~ ,JtANCIS(:OOt>E~TJQNt~FIC-E ': 

• ••• • : > - - - / ' • ,t·· 

Roger S. Gaither; Asst. Chief ti:,r Prosecution , 

Otfice of Patent Counsel/Livennore Office 

P.O. Box 808, L-,376 . 

Livennore, California 94550 

NA 
Report~o. 

"' .. i<.'>-.,-. 

DOE SF 10539-19 
Date of Report 

FROM~ DOE Sol a r One Project Off 1 ce 
Post Office Sox 366 

• 

• 

Daggett, CA 92327 

. ATTEN: S. D. Elliott, Jr. 

l. Document Title: 

"COLLECTOR SUBSYSTEM; HELIOSTAT TARGETING VERIFICATION: TEST PROCEDURE 116 (REV. 0) 11 

2. Type of Document: 
.. -i' ,--~# 

(X Technical Repo~t, • Conference Paper, • jou~nal Article, D Abstcact or Summary; 

• .Copy of Oral Presentation, 0 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 #5 BELOW. 

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: 

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 shortly (approximate date) 

1v. A waiver of DOE's patent rights to the contractor: 
• has been granted, 0 has been applied for; or O will be applied for _______ (date) 

Cl S. This document is being submitted, bu_. t no review has been m~deJt~this document for possible inventive subject matter. , . r, 

• 

Reviewing/Submitting Official: 

TO: 

FROM: 

INITIATOR OF REQUEST 

ASSISTANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office 

No patent objection to above-identified release . 

0 Please _9efer, n#ase until advise.cl by this office. 
/_,,. -' l .-' / ,r .J' 

~-_.,,,..,, / ,; / I/ - ; 

,--L. y I - .,-'/J /'f "'/' _,,~ ~-r. 
Signed v ' '- l.- ' ~ v / t,,,a-''/ ,vt;#'i L--

V 
./"' ,-..... 
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.I,~ / - ,,;"-~ <~.,,qy 

/Vt, ~r--- / .._," 
"---hc.r u r/~-,_.. 

.l I .1 

£1,tt~t _ _.~_._1.;.,.1>,;;../t:...1 x=-·" ... ·v_· ____ _ 

2 <X>PV FOR CONTRACl'OR'S (SENDER'S) FILES AF:rER OPC RELEASE 
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