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Perspective
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* NIF is the largest laser in world
 Thousands of control features

 Sub-millimeter tolerances

 How does one generate
design coordinates with

the highest degree of
accuracy?

a n d Power conditionil
trans
es

 How does one
communicate that
information in a clear and
concise way?
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Pockels cell assembly

Amplifier

Spatial filters




Global and Local Coordinate Systems
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*Global CS
-Highest Level CS

-Passes Down Local CS’
-Local CS is Parametric

-Broken Links Produce
“Dead models”

NIF Global CS
i Local CS
Qé ’,,,""Local CS 2
/'®’
__________________________________ @ N
Local CS Local CS

-NIF has hundreds of Local Coordinate Systems . . .




: : \ |=
Naming Convention N§

on Facility

* NIF coordinate measuring environment has in excess of
10,000 control features

 The ability to identify a point location by its name adds value

-Assists Installation (L3B34SF1)

h i

-Speeds Processing
(L3B34SF1)

-Aids Analysis

&




Naming Convention
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« A Naming Convention has to make sense

-Comprehensive

-Expandable

-Universal

-Relevant

Point ID

Mating point

Kinematic mount
Bundle 2

Cluster 4

Laser Mirror 1

PSF ID Naming Convention Example
(DASHES INSERTED FOR CLARITY)




Computer Aided Design (CAD)

*Drawing-Triad Functions and Relationships

PSF ID Dwg
- ID’s Points

- Installation Dwg

- Confirms MCD &
Map-part ID’s

>

MCD Dwg

- Dimensions to CS

- True representation of
CAD model

- Confirms Map-part ID’s

Map-part Dwg

(L3B34SF1)
M6

(L3B34SF1)
f )

25.400

s

- Generates output

- Confirms MCD ID’s

- True representation of
local point positions

\/_'
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Coordinate Generation Process Flow

*Getpoints/Putpoints Process

-Appended the CAD Program to Extract and
Upload PSF ID’s and Coordinates

-Getpoints Extracts
-Putpoints Uploads

-Output:
Point IDs
&

Corresponding
Coordinates

‘ Global CS
PSF’s added
N Local CS
AR Map_ part (AN TN
\ |/ W/\\J
TV
PutPoints _/ Top Assy /(/_K

v
GetPoints

PSF IDs & Coordinates
Output




Electronic Coordinate Generation
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-Typical Getpoints Output Data File
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PSF ID X Y
e ST — e
F111LORT 42002.605 1620.941
e DT o E
F111LDRES 42002 605 373817
T T o e
FP111LDRES 42003071 1017851
h T

..................................................

K ﬂutputtc:-c:-nemmmn‘




Verification Worksheet Data Flow Process
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» “What’s a Form A File?”
-Single Source Document containing:

>Raw Output Data/Supporting Documentation

>\ erifications Worksheets/Mathematical Proofs

>Raw Output Data
>|D’s & Coordinates

>Tolerances

>Field Working File

>Post Analysis Archive
of As-built Data

Optical
Configuration J

Supporting
Data

\

Triad of Drawings

a

}

VvV VvV

Getpoints
Output

Verification
Worksheets

rorm %




Form A Linear Sequence

INT

 How a Form A File Moves through a Measurement

Time >>

D Form A File Linear Sequence

Form A & PSF
ID Dwg for
Measurement

-Log Form D

Information
-Upload Form B
with As-builts

‘
A

The National Ignition Facility

Form C Automatically
reports in-or-out of
tolerance condition




Form A, Tab Form A Example
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*|D’s, Coordinates, and Tolerances

E [ [ E F [ H 1 J K L M H a F o Fi

1
o GO0 HOTES:
3 Park Rlame: | Crivite 2patial ilker [4] WALUE T4 BESFEGIFIED Y UHIVERSITY FRIGR TO ACTUAL INSTALLATION,
2 Sor Ml 2. BLAHK GELLS AND GELLS GOHTAINING *--= DO HOT IMPOSE A REGUIREMENT. YALUES HOT
d FORM. A - IF Dacumsnit b | NIF-S00 2724 ATSOCIATED WITH A TOLERAHCE AREFROVIDED EY UNIVERSITY FOR REFEREHCE AHD AREHOT &
5 Leccation: | Cluzher 3 FORMAL REGUIFEMENT,
[ | Template Revizion: | 00500
7 Diata Last Changed bay: [ John Villanuea [*] SUEMITTALDATA IS REGUIRED.
& Diate of Last Data Change: [ 11122400
i CIP G
10
GLOEBAL POSITION [TRANSLATION)
1
. SPECIFICATION
= UNIYERZITT PROYIDED DATA COMPUTED DATA
PRECIZION SURVET FEATURES Spealiied Eaeririatan) Allawabls Coardinatss [mm]
[ltemr not arrociated uith atolerance
14 Tatal Talerance [+ mm)
are For reference anly.
e FEFEREMCE PART LOGATION Their coordinater arc notrpecificd.)
DR W ING FEATURE| POINT ID - - -

" CF Cluzter 3 “ by z " by 2 Min Mlax Flin [SEH Fin [GEH
“ AAKII-I0TESL CF E50 $2F | cFezossF | -z17ze0s | geezsr | 4914954 - - 1.00 - - - - 49143.54 | 49150.54
" AAKII-I0TEIL CF B350 354 | crezossd | -z17zed | zsaer | asigess | 200 2.00 100 | -21732.94 | -2173d.94 | 3544.77 | 354277 | 491465 | as1s0.s
" AAAII-I0TESL CF E50 385 | cFezossz | -zezzzas | mssese | deisozs - 2.00 1.00 - - 354286 | 3o5z.ae | dat4e.zz | dets1zz
» AAKII-10TES4 CF B30 35E | cFEzossE | -zezzdas | sedsza | 4915004 - - 1.00 - - - - 49149.04 | 4915104
» AAKII-I05TEE cF B30 M1 | cFEzoHst | -ztiiare | zzeEas | dzdinas - 0.50 150 - - ze2d 5 | zseEas | dsdicdd | dsdinds
i A&KII-I05TEE cF B30 M2 | cFesoMsz | -zanazs | zseecz | 4sdzosa | 050 0.50 - -z4t14.3% | -zatizes | esemaz | rsees: - -
s AAKII-I05TEE CF E50 M3 | cFEzoNs: | -zessias | zszeae | dzaizse - 0.50 - - - 22780 | zz2ean - -
y AAAII-I05TEE CF E50 M4 | cFEzoMsd | -zezsz.an | zzzedr | dzdzosw - 0.50 150 - - zrzzes | zezeas | asdisar | dasdziar
" AAKII-I05TEE CF B30 MN25 | cFezonss | -zssstae | zsanas | avdzoss - 0.50 - - - ze3T.es | zesses - -
» A&KII-I05TER CF B30 MSE | oFEz0HSe | -zesdsds | zazes: | dvdedsr - 0.50 - - - zexe0s | eI - -
a AAKII-I05TEE cF B30 MNE? | cFEzosT | -zdnizre | zzzmar | dvdzias - 0.50 - - - zeredz | EeRnaz - -
» A&KII-I05TEE cF B30 MEE | cFezoNsE: | -ztnmst | zzmd | dvddeTs - 0.50 - - - zez0d | zEIte4 - -

4 4 » | ["Form & ¢ FormB # Form C £ FormD £ Submittals 4 Revision History / | 4]




Form A, Tab Form B Example
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*|D’s, Coordinates, As-built
Data, and Uncertainties

|..p |-oo- |—u |a\- |u1 |n. |w |ru |_..

Part Mame:

Cavity Bpatial Filter

Farial Humber:

FORM B NIF Document Mum.

TIF-S002734

Lacatian:

Cluzter 3

Template Revizion:

[T

Dita Last Chianged by

John Yillanueva

Diati of Lazt Oats Ghange:

50201

CEp:
Qe

13

HOTES:

FORMAL RERUIREMENT.

[3] SUEMITTALDATAIS RERUIRED.

[1] VALUE TGO EE SFECIFIED EY UHIVERZITY FRIOR TO ACTUAL IHSTALLATIOHN.

2. BLAHK GELLS AHDCELLS COMTAINING --* DOHOT IMPOSE A RERUIREMENT. YWALUESHOT
AZE0CIATEDWITH A TOLERAHGE ARE FROYIDEDEY UMIVERSITY FOR REFEREHCE AHD AREHOTA

GLOBAL POSITION [TRANSLATION)

SPECIFICATION

AS-BUILT

UNIYERZITY PROYIDED DATA

CONTRACTOR PROYIDED DATA

PRECIZION SURYEY FEATURES

PART | LOCATION

Biest Estimate Coordinate [mm)

Jsigma Uncerkainty 4 mm)

RE:R\EMEE FEATURE | POINT 1D
CF | Cluster 3 k3 ¥ Z " Y Z

AAATI-10TEI4 CF B30 EEF | CFEMOZSF| -21T:0.40 | BEEdE | d4idadS 0.03 0.05 0.04
A4 433-107534 CF ES0 B34 | CFBI0SS| 2173705 | G469 | 4914945 0.05 0.04 0.02
A4 4F-107534 CF B0 B85 | GFEIOSSE| 2923346 | BRS040 | d9iS0.dd 0.05 0.04 .02
AAATI-10TEI4 CF B30 ERE | CFEMOESE| -29zSié | BEe93d | deiE0ZE 0.04 0.05 0.04
A4 433-108TEE CF ES0 NE CFEZOMST| -21M4.75 | 282527 | dedinde 0.02 0.0 0.0
A4 AFI-108TEE CF B0 ME2 | GFEIONZZ| 2414433 | 232637 | 484200 0.0 0.02 .02
A4 AII-10GTEE CF B30 ME3 | CFEIONZE| -z64Siz0 | 3ZELT | dedidz 0.0 0.01 0.0

l'|| Hr\, Farm A )‘F;rm B 2‘ Form ¢ ,{ FormD /£ Submittals £ Pevision History f
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Form A, Tab Form C Example Nﬁ
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*Compilation of Form A & B, with Post Analysis and Grading

ELFFAL FASITIHN [TRANILATI®N]




Form A, Tab Form D example
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*Record and Log File of Pertinent Data

A | E [ E F G H | ] K L H
a FORM D
Cavity Spatial Filter
Cluzter HHOTES
= [1] OFTIOHAL TOFROVIDE QESERVYATIONDATA IH CARTESIAMFRAMERELATIVE TOINSTRUMENT GIMEAL CEMTER OF FOLAR
Op atmr Hamas (ZEHITHAMGLE, HORIZOMTAL AMGLE, RANGE FROM GIMEAL CENTER].
e [2] AHGLE UHITS MUSTBE STATED. RECOMMEND GONS FORIMFROYED RESOLUTION AHD ACGCGURACY.
5 Op atmr Hama
6 Dparatmr Hamas
7 Dparatmr Hamas
2 lartramant Data
o Hanufacturasr
10 Hudasl
Humbasr I I
-
1z Firrt Maararamant Dakta
12 Dats
14
15
15
17T
15 | Statims Humber
.e DATA FILE
8 ; Target foxArament X Coordinate | ¥ Coordinate | 2 Coordinate i eered Dhstrred Obzerved
Obserration Sration bt o Face Target Target = Py =1 horizontal semith angle e Tk
Mumber Humber b [direce=1, Type OFfzet [mm) i Sl A angle [gon) [gon) et
. reverse=2) [Mote 2] [More 2]
zd
Z5
ZE
ET
=43
4
0
k3l
Iz
3

=d
144w | w[" Forma # FormE £

Form C % Form D

submitkals 4  Rewvision Hiskor

/




A Form A File as it Moves through a Measurement
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Lal \(\x
Record As-Builts 38 :
|18

~
~
~
~
~
~]

[0y D EEarm Fame
%i -
\

[ PRECISION SURVEY FEATURE

~~{_ CFB30SSF
N Y

MAGNETIC HOLDER
BONDED TO SURFACE

Auto Analysis

CFB30SS4
[

SPATIAL FILTER .

(| —

- — - - - o - — —— —




Closing Remarks

Questions?
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