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DEPARTMENT OF ENERGY
FISCAL YEAR 1987 COMGRESSIONAL BUSGET REQUEST
SUMMARY OF ESTIMATES BY APPROPRIATIONS

(in thousands of dallars)

FY 1985 FY 1986 FY 1987
Actual Estimate Reguest
BA BA BA
Appropriations Before The Energy
and Water Development Subcommittees:

Erergy Supply Research and

DevelopMent . .c.ciceusenveascssens 1,967,490 1,696,298 1,254,162
Uraniem Enrieiwient .oceevivenccanas 237,956 199,512 -
General Science and Research ...... 724,860 655,928 173,400
Atomic Enargy Defense Activities .. 7,322,321 7,231,654 8.230,%00
Depal‘tmcnta] M.’rﬂﬂi Str‘ation FEEETES 128’602 15‘-319 1513082
A]as&ﬂ PO‘NEF m‘lﬂ“itfﬂhon FE kB EE R 3|23] 3.245 21%1
Benneville Power Administrat3aon ... 284,771 330,000 276,100
Southeastern Power Administration . 35,744 - 19,647
Sauthwestern Power Administration . 31,208 29,191 25,337
Mestern Area Power Administration . 218,230 195,910 240, 309
Nestern Area Power Emergency Fund , e -— —
Federal Energy Regulatovy

COBETSS TN v v arwiv s 90s s i i7ate e B e 54,543 41,989 20,325
"UGIEE?‘ H&St@ FUﬂd mAaRamAasmEiamESRSE 32?.559 499!037 769'349
Geothermal Resources Oevelopnent

Fund ad 8RNI E3LNERLE0 ARRAZASRAARRLEAES 121 59 ?E
Subtotal, Appropriatioms Before the

Energy and Water Cevelopment
Subcommitlees ...c.ccvmencnnanas £11,335,748 $11,024,162 311,767,664




GEPARTMENT OF ENERGY
FISCAL YEAR 1987 CONGRESSIONAL BUPGET REQUEST
SUMVARY OF ESTINATES BY APPROPRIATIONS

{in thousands of dollars)

Appropriations Bafore Interior
and Related Agencies Subcommittees:

Alternative Fuels Production .......
Clean Coal Technology cccevearacanss

Fossil Energy Research and

Pevelopment .......... & DR e e
Naval Petroleum and 011 Shale
Rezerves ...... = S R e 4
Energy Conservation ....sciesecsanes
Energy Regulation ......ccscuea, .
Esergency Preparedness ....... Aea e
Strategic Petroleum Reserve ........
Energy Information Activities ......

Sebtotal, Interior and Related
AgeHCies mcmitteEs [E N EENIENNE N

Subtotal. Emergy and Water
Development Subcommitiess ........

Subtotal, Dtepartment of Energy .....

Permanent - Indefinite Appropriations:

Pam“ts tﬂ St-ﬂt!s rrf bRt ansnnmemn e

Tatal, Departiment of Energy ........

FY 1985 fY 1986 FY 1987
Actual Estimate Request
BA A BA
§ 1,169,895 4 ——— s —_—
289,048 311,954 &R,767
156,874 13,002 127,108
457,436 427,512 . 39,433
27,139 23,423 21,850
6,045 5,750 6.049
2,“9’550 107,533 .
60,919 57,724 59,651
4,216,906 946,698 136,853
11,336,748 11,024,162 11,762,664
15,553,654 11,971,060 12,099,517
1,052 570 570
$15,554,706 $11,971,630 $12,100,087



https://Deparuner.tt
https://SJJr.t1J!.RY

DEPARTMENT OF ENERGY
FY 1987 ConGRESSIONAL STAFFING REQUEST
ToTAL Work ForCE

FYL198S FY1984 FYL1987 FY1987
FTE CONGR =FYBé CONGR

USAGE  REQ REQ
ENEROY & WATER SUBCOMMITTEE
HEADDUARTERS 4,865 4,985 -18 4,947
FIELD $.133 9.185 111 9,298
SUBCOMMITTEE TOTAL 13,998 14,150 93 14,243
INTERIOR SUBCOMMITTEE
HEADCUARTERS 1,353 1.304  -166 1,138
FIELD 907 896 226 470
SUBCOMNITTEE TOTAL 2,260 2,200 -392 1,808
GRAND TOTAL 18,258 16,350  -299 14,051
ADJUSTMENT -132  -198 =330
ADJUSTED TOTAL 16,258 16,218 =497 1%,721



DePARTHMENT OF ENERGY
FY 1987 CoNGRESSIONAL STAFFING REQUEST
TotaL Work FORCE

FY193% FY1986 FY1982 FY1947
FTE COGR  -FYaé CONGR

USAGE REQ REQ

10:ENERGY SUPPLY RESEARCH AnD DEV 337 936 =15 s0a
HEADQUARTERS 411 aze -28 792
FIELD 126 116 -6 108
1S1URANIUN ENRICHMENT &9 (1] 1 67
HEADQUARTERS 58 g 1 98
FIELD 11 11 0 11
20:GENERAL SCIENCE AMD RESEARCH 17 39 0 39
HEADQUARTVERS 37 39 o 39
2335AT021C ENEROY DEFENSE ACTIVITI 2,618 2,702 131 2.83)
HEADQUARSIERS $536 318 9 927
FIELD 2,122 2.l8¢ 122 2.30¢
S0:DEPARTMENTAL ADMINISTRATION 3.307 3.3%2 -3 3,327
HEADQUARTERS 1,721 1,226 0 1.726
FIELD 1.58¢ 1.606 A 1.600
J4:ALASKA POWER ADMINISTRATION 37 38 L 33
FIELD 3? 38 0 38
J6:ADNNEVILLE PONER ADMINM 3,510 3.480 ] 3,480
FIELD 3.510 5,480 0 1680
381 SOQUTHEASTERN POWER ADMIN 38 40 L] 40
FIELD 38 41 [ 40
42:SOUTHHESTERN POWER ADMINM 184 184 0 188
FIELD 184 184 [ 186
46 :WESTERN AREA POWER ADMIN 1.181 1.160 0 1,160
FIELD 1.181 » 169 ] + 160
SO0:WAPA - CDLDRADD RIVER BASIN 219 219 ] 219
FIELD 219 219 0 219
52 :FEDERAL ENERGY REGULATORY COMM 1.617 1,659 ] 1.659
HEADQUARTERS 1,617 1,659 0 1.659
54 : NUCLEAR WASTE FUND 238 292 o 292
HEADQUARTERS 123 147 9 147
FIELD 118 145 Q 148
56 : GEOTHERMAL RESDUIC!S DEV FUND 2 1 a 1
HEADQUARTERS Z 1 a 1
“6S1 FDSiIl !NEIGY RESEARCH AMD DEV 714 7D0 ~161 339
HEADQUARTERS 151 138 =24 149
FIELD 565 565 =135 ¢30
TR RAVAL PETROL 4 OIL SHALE RES 106 104 -3 9
HEADQ 23 23 0 23
FLE a1 a1 -9 2
75!ENER6Y CONSERVATION 3313 52 ~13¢ 218
HEADQUARTERS 208 227 =79 148
FIELD 12% 129 - 55 70
801 ENERGENCY PREPAREDNESS 76 n 0 71
HEADQUARTERS 76 71 ] 71
81:ECONOMIC REGULATION 77 140 ~-530 290
HEADQUARTERS 377 3140 -50 2%0
A%:5FRATEOIC PETROLEUM RESERVE 178 152 =32 120
HEADQUARTERS 40 27 -5 22
FIELD 138 125 =27 94
90 : ENERGY INFORNATION ACTIVITIES 530 §81 -6 479
HEADQUARTERS 530 §al1 -6 479
94: ADVANCES FOR CO~-0P WORK 2 2 a 2
FL1ELD 2 2 0 2
CRAND TOTAL 16.254 16,350 =299  16,05])
ADJUSTNENT =132 =198 -33e@
ADJUSTED TOTAL 16,258 16,218 =497 15.721



DEPARTHMENT OF ENERSY
Prepcsed Appreopriation Language
Energy Supply, HAesearch and Development Activities

(Including Transfer of Funds}

For expenses of the Department of Emergy activitiges including the purchase,
construction and acguisition of plant and capital equipment and other expenses
incidental thereto necessary for emérgy supply, research and development
activities, and other activities in carrying out the purposes of the Department
of Energy Organization Act (Public Law 95-81), including the acquisition or
candemnation of any real property or any facility ar for plant or facility
acquisition, construction or expansfon; purchase of pascenger moter vehicles
(not to exceed [17] 18 for replacement only), ($1,989,671,000] $1,254, 152, to
remain avallable untiT expended [of which $208,000,0001; in additinn.
$584,158,000 shall be derived by transfer froe Yranium Supply and Enrichment
Activities provided in prior yearsD, and of which $17,400,000 shall be derived
by transfer from Operation and Maintemance, Southeastern Power Administration;
and of which 325,000,000 shal) be available only for construction of 1:
Provided, That funde avaitable under this head in Publig Law 99-141 for the
Advanced Science Lenter, the Lenter for science and lechnology, the Lenter for
Energy and Biomedical Technolegy, the Energy and Minmeral Research Center, and
the Demonstration Center for Information Technologies [as described in the
report accompanying this Act; together with not to exceed $6,000,000, to he
derived from reyanues from activities of the Technical Information Services,
which shall be credited to this account and used for necessary expenses and

shall remain avatllable until expended], shall be avallable for other expanses
of energy supply, research and develnpg%gt actiyities. (Pubiic Law ﬁﬁ-;il.

making appropriations for energy and water development, 1986.)
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DEPARTMENT OF EMERSY
FISCAL YEAR 18B7 SONGRESSIONAL BUDEET MEQUEST
SUMMAEY OF ESTIMATES BY APPROPRIATICH BY MAIOR AZTInITY
EHEAGY SUPPLY WCSEARGH AND DEVELORENT
Rudget Authority in Thowsands of Bollars)

FY 14 7 1986 Fr 1987
Actzyl Estimaty Aegjuesi
S AT ENBERY- 45 0uk i ol 64 s e 5low $ 371,587 § las.gH $ n.wm

aeothormel ..qicossssssiunnasassnnnn 29,698 25,681 17,930
HydTODOWEY sesuscnsssssnronasnsssses 47 aay =nm
Electric Energy SYStO® .occvavarans 19,717 11,548 T.618
Enmergy Storage SyStems .....ssesceas 14, 642 17,292 §,000
Hutlear Eoergy RAD (uviieennsvanreesn 412,612 374,684 130,900
Rempdial Action & Waste Techsaiofy . 170,065 2,047 W, 10
Civt1{an Maste PO oavirevmnnnnsies 75,895 18,064 $,5%0
Emiromental, Safety awd ¥emlith ... B 063 8,921 76,098
Blological a4 Emvircwental

[L2: 1T [ T Y 187,76 119,850 95,55
Liquitied Gasesus Sp11l Test

Farllit? cusuvevnvausariancaansnne 4,299 1,732 1,200
Hagngtic Futian ..csassrrenasssasone 423,653 355,469 33,000
Ba51C ENBFY SCIENGEF svsrranaaasnss 410,500 40,170 41,17
€nergy ReSearch Amalyxls .......ce.s 2,970 2,558 3,550
Univarsity Researck Instruvontation. 4,95 6,254 5,000
Gniveraity Regaarch SUPPOrt ..ueauue 10,59 0, 296 10,975
Advitory dnd Oversight Progran

DIrELEION wuuvnncaniansbsnsansssss 2,90 2,874 2.9
Palti-Prpgram Laboratories

Feilities Smpport cvauveiincnenns 1,200 39 824 60, 190
Smal] Business Tnnovation Research

Pregral .ieeeccressanasiionanancen 4,724 - -
In-House Energy Mansgemenl ...caieus 10,821 11,709 6,500
Technizal Infernation and

Manag@ment ..., ceceecssearirncanan 13,442 2,413 10,775
Policy and Manpgemant ... .ecccissans 3,80 3,487 3, B&7

Subtatal, Energy Sepply RED ... 2,029,630 1,939,578 1,699,951

Less Use of Prior Year Balances and
Othar AQSUSLOROE covensanssnncanas =62 ,400 -243,830 -545, TR

Totz?, Tnergy Saprly A . .icauee, $1,967,490 31,696,298 $1,254,162
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MAGNETIC FUSION



DEPARTMENT OF EWERGY

1987 CONGRESSIUWAL BUDGET REQUEST
PR ERVIEW

Magnetic Fusion Eneroy

The goal of the National Energy Felicy Plan is to foster an adequate supply of enérgy
at reasonable tasts. The Magnetic Fusion Enerdy program 13 an eiement of this J
program. The goal of this program is te establish the sclentific and technolegical
base required for fusion energy. Th2 pregram s making good technica) progress
toward this ge3l. The long term need and desirabiiity for fusion energy continues to
be strong. Hawever, the program plan and the program budgets have been adjusted to
reflact improvements in our near term energy supply as well as the negd for austerity
tn federal spending. In this situation, international collaboration is being used as
2 key ressurce to support achievement of the pragram goal in a timely fashion.

The development of magnetic fusion could lead to economit energy sources that possass
a sscure fuel reserve, as well as acceptible environmental and safety features. The
fueln devterium and tritium from |ithium, is readily available and its supply 1s
essentially unlimited, Potential end use aqpliaat1uns are electricity generation, the
production of synthetic fuels, nuclear fuels, aad high grade heat for ndustrial
applications.

Nearer term bemefits af Fusfon development include an increase §n the understanding
of plasma physics and related scientific fields. Fuston also attracts and trains
gutstanding scientists and engineers. Fusfon-reltated science combines plasma
physics, atomic physfcs, nuctear physics, surface and solid state physics, and
advanced computational technigues. Fusion-related technaloqy involves superconducting
systems, large magnetic systems, high pawer radio frequency heating systems, tritium
systems, high heat rlux energy recovery systems, advanced materials development,
nuctear technoloyy, real time computer control, sophisticated instrumentation, unaque
vacyum systams, and particle beam heating systems. The technology developeq in
suppart of fusion research has many applicatians in science and fndustry.

Over the last decade, a Signiffcant investment in equipment and Facilities hat been
made and a core Qroup of skilled scieatists and emgtnears has been trained. WNith
this investment In place, excellent and sustatned progress is beimg made. Ne haye
reached a point now where there is general agreement that the remaining technical
prablems can be sclved. With z sustained effort the program goal cam be achievad by
the time the need for new energy Sources becemes acute.

The FY 1987 mudget request has been developed to take advantage of the technical
postlion that has already been establishad in fusien research. it will allew a
continuation of cost effective progress toward the development of fusion power as a

fugupe energy option and positions the program to support the Prasident's Geneva
fnitiative on international ceoperatfon in this area.

The roequest of $333 oillien represents the level of resources reguired to susta3in an
effective program. To maintain progress at this level of funding, the program has
been parrowed to pursue only torofdal canfinement systems. In addftien, we have
identified the highest priority tasks, improved the cost effectiveness of Facility
aperations, end increased the use of international collaberatfon, The program has
beer focused to address feur key technical issues; namely, the development of
magnetic confinement systems, understanding of scientific principies of & burning

plasma, the development of matertals for fusion appitcations, and the develepment of
fusion nuclear technology,



Resolution of the first issue requires the scientific understanding of magnetic
confinement systems in order to devalop a desirable fusion reactor systém. This
budget supports the minimum set of experiments to obtain this understanding. There
are two principal approaches to confining a plasma magnetically: the toroidail and
11near concepts. In the past, the WS. has pursued both approaches. Beginning im
1987, such breadth {s no Tonger feasibla. The LS. program will focus on dege10pment
of only the toroida) coafinement concept. The tokamak ts the most advanced in terms
of performance within the toroidal category, However, by studying related torcidal
configurations, a detter understanding of toroidal confinement will be achieved than
if only the tokamak were studied. This strategy will most readily lead to improve-
ment in tokamaks and the development of superior magnetic geometries for practical
application in the Cuture. Consequently, this budget request covers work om the
tokamak, reversed field pinch, stellarator, and coapact toroid vartattons of toroidal
magnetic confinement.

The second technical issve requires the development of a facility to investigate the
properties of buzning plasmas., A fusion plasma burns when the heat released within
the piasma by the fusion reaction is sufficient to oaintain the plaswa temperature in
the face of heat loss from the system. The requirements for ignition should become
clear from experiments planned for the Tokamak Fusion Test Reactor at Princeton,
during the latter part of the 1980's. Following this achievement, at least one
ignited and burning plasma must be produced and studied to complete the scientific
?at?]?gse. This budget supports the necessary preparatery design studies for such a
ac L

The third technical issue--materials for fusion systems--affects the ultimate
pconomic and eavironmental acceptability of a fusien systewm. Development of Lhe
desired matertials must be undertaken now because of the long lead time for the
required research. This budget supports a level of activity In this ared necessary
to establish effactive intermational collaboration,

The fourth issue--nuclear technology for fusfon Systems--facludes developing a fusion
“blanket™ that must convert the energy released by a fusion reaction into wseful
energy, as well as creating part of the fuel for the reactor. This budget request
provides for the most essential preparatory research wnich will be needed to develop
an acceptable blanket tn future years.

The FY 1987 budget request of $333 million will maintain some affort in each of the
four ke¥ technical i1ssues. At this tevel the FY 1986 fnitiatives needed to implement
the revised program plan continue while other progran elements are delayed or
deferced. In the Applied Plasma Physics subprogram, a core base of research ts
aaintained. The two major device fabrication projects that were tnitiated in FY 1986,
the reversed field pinch experiment and a compact torotd experiment will be con-
tinued. In the Confinement Systems subprogram, TFTR wil)l attempt to reach break-even
conditions in deuterivm plasmas and preparations will continuve for limited D-T opera-
tion in 1989. As part of the US/Japan cooperation program, Doublet III wil) explore
beta 1Imits with shapeg plasmas. Collaboration abroad, especially on European toka-
maks, will contfnue. Collaboration on these tokamaks allows the W.S. to gain
valuable fnformation while avoiding duplication. Studfes to support expanded

col taboration with the Soviets will begin. In the tandem mieror area, the TN%-U and
TARA experimental programs will be completed. The MFTF-B wil) be nothballed, In the
Development and Vechnology subprogram, design studies on an experiment to study the
physics of igaition will de continued. Facility design ana development of ion cyclo-
tron radio frequency heating compoments will be emphasized. The six coil test in the

92



[nternational Fusion Superconducting Magnet Test Facility at Dak Ridge National
Laboratory will be completed., The ongoing materfals program will be maintafned at an
adeguate level to support intersnational collavoratien im this area, and small scala
laporatory tests of critical blanket {ssues will be carrfed out,

a3
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DEPARTMENT OF ENERGY
FY 1387 CONGRESSIONAL BUDGET REQUEST
EAD TAB

1 LE
MAGNETTC FUSION ENERGY
EXERGY SUPPLY RESEARCH AND DEVELOPMENT - O
= Fax® 1 E ¥ " il - P

PERATING EXPENSES
AND CAPTTAL EQ

(TabuTar dollars in thousands, Marrative materia

FY 1985 fY 1986 FY 1987 FY 1987 Reguest
Appropriation Appropriatfon 8ase Reguest  vs Base

Nagnetfc Fuston Energy
Appiied plasma physics

Operating Expenses....... $ 78,937 s 69,69% $ 6%.66% $ 7(‘)‘.;?}% §+ }.gi;g
cap’ta' Eq“’menttoo-cnon 3]1?0 5061 - »
Subtota] ----- stsbensrans E?.Iﬁj ?SQEII 15,3“ js,ﬁo - II!

Confinement systens

Operating Expenses....... 206,395 188,653 l?g.ggg 17;.?3% -1%,132
Capital Equipment..,..... 15,400 14,52 -7,
SUBEDERY 4sseenaannannans BI85 3,079 X507 TEAE00 -18,579

Oevelopment and technology

Operating Expenses...e... 67,900 57,089 57,089 50,510 - 6,549
Capital Equipeent........ 5.100 4,330 4,330

3 1,890 - 2,440
Sﬂbtota.l.e..mun;-.nu- ijgﬁﬂa 611389 » zjmn L Bogﬁg

Planning and projects

Operating Expenses....... 12,201 5,528 5,528 4,78¢ =~ 748
Capital Equipment,...euue 3,800 3,801 3,801 3,820 + 19
Construction . ccacecasans 32,500 12,653 - 4 453

dey 12,653 8,200
Subtotsl.veeneseennscnne * EI.;& 1- 16IEﬁﬁ = EIIEE

g 5l 4,150 3,608 3,608 4,000 392
Operating Expensés....... ' 2 2 +
Subtota].....-ae..n-ns . L] L L +

Total

Operating Expenses....... 369,583 324,537 324,537 307,490 -17,047

Capita) Equipment......«. 27,470 28,279 28,279 17,%0 -lg.ggg

ConStruCtion.cesiacisrnss 32,500 12,653 12 ,653 4,200, -
Nagnetic Fusion ERergy..... IO EeE/ Y TS AEa/S/ Y5060 3I3LO00Y 332,
Staffing Tota) FTE'S....... 66 62 ¥ 62 -=

Authorization: Section 209, P. L. 95-91

3/ FY 1985 total does not include $3,671,000 teansferred to the SBIR program. The

b/ FY 1985 total reflects a reduction of $2,940,000 for ADP genaral reduction,

=~ Total reflects a reduction of $7,194,000 in FY 1985, 510,000,000 in FY 1986, and
$10,B11,000 fn FY 1987 for management initfative savings.

£/ FY 1986 reflects the following comparadility changes: $673,000 from Development and
Technology to Planning and Projects for inventories, $15,395,000 from Planning and
Projects to Confinement System& for NFTF-B, and $3.989.000 from Applied Plasma
Physics to Plarning and Projects for Smal) Business Inmovative Research. This
aligns the FY 1986 funds consistent with the budget allecation im FY 1987, Total
reduced by 514,358,000 in accordance with P.L. 99-177, the Balanced Budgei and
Emergency Deficit Control Act of 1985 (Gramm-Rudman-Holldngs).

95



Otz of Engrgy
Y 17 hapesional Bagt Request
Adfstrents o FY 19686 Agprogrictians
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QEPARTHENT OF EMNERGY

1987 CONGRESSIONAL BUDGET REQUEST

MAGNETTC FUSION ENERGY
(In thousands of dollars)

1985 ﬂ’pmprﬂatioﬂ Eﬂacted-!i---ivil.!#ilii!%!ll!i-&ll--xlll------l-ci-'----
1986 Gramm-Rudman reduCtion..s.cersesnannsssonassconsnsssccnsanassnnvsorisss
1987 id‘jui‘ted.u-;:-.--. SsmssTrPEEmEFTEE RimmEssEveatditsBAcicgdanatatsandans -
Program increases and decreases:

Applied Plasma Physics

0 This decreasg reflects cutbacks in selected lower priority areas
primarily {n theory and small-scale experimental research support....

Confinement Systems

o This decrease is primariiy assocfated with facusing the program on
the torotda) confinemeat configuration and completing efforts on the
ALCPOT DD .« e i s ms e acre = CHEPEs Fmedeansahasrns e e e £k s P

Development and Technology

¢ Thts decrease is primarily assocfated with an effort to focus om the
mDS! cr1t’1ca] te':hnﬂ]m isgues.lll!v&!!&lh!#‘:-‘l!!i-&-‘f!iéi{----!0&-':-

Planning and Projects

o A significant portioa of this reduction is associated with tha
completion of MFTF-B construction,eiauescsnseennanns P g e ;

Program Direction .

Q@ Provide SUPPOrt TOP 82 FTE Suucciiincessuasoserasssissnnsescasassnane

198? bUdgEt r’equEStlll!QJ!l!!l(d&i!!§4~!---i ----- "EaswEae S pCELISUREBARCRIEER

93

$379,827
-14 ,358

385,369

- 111

8,989

5,182

+ 392
§$333.0400
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Fy 1987
FY 1985 FY 1386 Reguest.

[. Applied Plas@a PhySicS...eacahaveasrscesnneaa. 382,107 $75.311 375,200

A

Operating ExpPRNSeS.ecsasssscsaancninnanise 185937 69,692 10,700

The 4pplied Plasma Physics subprogram develops fusiom knowladge through
theoretical studdes and small experiments that compiement the larger
Confinement Systems experiments and help to assure that fusion development
advances steadily and cost effectively, Working ciosely with the .
Cenfinement Systems subprogram, Applied Plasma Phystcs plays a key role in
the technical issue of developing magnetic confinement systems. Applied
Plasma Physics also helps to establish the basis far understanding burning
plasmas through its theoretical and diagnostics development activities. It
contributes to the task of developing fusion materials led by the '
Develapment and Technology subprogram through fts theoretical and experi-
mental research on plasma-wall interaction, The Applied Plasma Physics
subpregram §¢ peeple and ided intensive. As a result, international
activities in this area cencantrate on warksheps For discussion of ideas
and longer term exchange of individual scientists for collaborative
theoretical or experimental research. Throwgh intermational steering
copmittees and individual meetings, subprogram representatives seek to

coordirnate ressarch activities with those of other couirtrias to integrate
areas of comoon interest,

Specifically, this subprogram 1s responsidle for fysion theory, for

exper imental plasma research on small devicas, rfor fusian-related atomic
physics, and for development of new diagnostic techniques reguired to
determine plasma behavfar, The subprogram is also responsible for
develoeping and testing alternate fusion confinement concepts that are not
yat advanced to the paint of Confinement Systems tests. Through its
support of university research, this subpragram trains a large percentage
of the scientists employed in all areas of the fusion program. It also
manages the Magnetic Fusion Energy Computer NeSwark Chat provides all of
the l1arge scale computing used by the fusion pragram for experimental data
analysis, theoretical modeling, experimental design, and system studies.

in FY 1987, Applied Plasmi Phystcs will continue several important Lasks
bagun in FY 1986, FTabrication of upgraded reversed field pinch and compact
torgoid experiments will be continued to allow study of plasmas closer to
fusion conditions 1n these attractive subclasses of the torpidal conftne-
ment concept. Tests of several promising theoretical ideas for tokamak
improve@ents wiill be continued in small-scale experiments, More realistic
models of fusion plasma behavior will de developed and tested, aided by the
installation of the Cray 2 computer, the first of this new genaration, at
the Natignal Magnetic Fusion Computer Center.

{1} Advanced Fusion ComceptS..eeacccada. 22,468 19,558 21,800

The Advanced Fysion Concepts category supports gperation of modest
scale experimental devices that fnvestigate improvements in fusion
confinement. Crucial physi¢s tests of innovative plasma-magnetic
field configurations are ¢onducted to advance and broaden the range of
understanding of plasma behravior. TYhis Vevel of testing extends from
exploratory examination of novel approaches to intensfve study of more
mature Thnovative concemts. Research 1s conducted in matienal
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Yavoratories, industries and several umnivers$ties. This activity
contribytes to the resolution of one of the key program technical
issues, the development of magnetic systems, through the exploration
of non-tokamak toroidal configurations with potentially attractive
features, The majority of this effort {s devoted to two toroidal
confinement approaches, the reversed field pinch (RFP) and the coapact
toroid. ¥Fundamentally new plasma behavior that could {mprove the
attractiveness of fusion as an energy source has been discovered in
this research. Those discoveries have made possible signiffcant
progress in these approAchnas and may be applicable to the tokamak as
well. The discoveries resulted not only from experiments in the WS.,
but aiso from retated work in [taly, Japan, and the Soyiet Unfan that
has bean clesely cowpled to our own efforts,

Therefore, the requested budget will be used to support am important
shift in emphasis that was fnitfated in Fiscal year 1986. Two
operating programs, the Reversed Field Finch (RFP) and oae version of
the compict toroid called the field-reversed configuratfon {(FRC}, have
met the previously established objecttives far their development, and
axperiments are now being fabricated for the next crucial tests of
confinement {ssves, The Incramant in funding 15 to continue this
famrication.

FY 1987
FY 1985 FY 1986 Request

Research Operations.......evee.s... 321,501 $14,413 $12,455

The shift in emphasis fn the Advanced Fusion Concepts category is
indicated in the budget requests for the past two years., The decre-
nent In Research Operatlions in fiscal year 1986 was needed to shift
funds into the Major Device Fabricatiop {MDF} subcategory. Resaarch
operations in the RFP and compact toroid areas were reduced as &
result. During this fiscal year, a further funding shift 1s needed
te meet the increased requirements in the MDF subcategory. A
spharomak at the University of Maryland will begin experimental
operation under this funding. This device has a 25 kilogauss
nagnetfc field strength, the highest of any spheromat. This

should allow testing of plasma heating and energy confinement
during FY 19B7. The University of Wisconsin RFP device began
operations §n 1986 and wfll continue to investigate cructal

issues of physics and stability in a unique low cost

experiment., Whilk it does net extend plasma caonditions beyond
presant lavels achievable fn other RFP devices, it wil) be used

to study improvements in the RFF geometry, and 1t complements

the MDF experiment 1n this concept. Several] university
experimental eéfforts are continuing to fnvestigate crucfal

fssves with unique, low cost faciliities.

Major Device FabricBtion..eeecesaes 0 4,495 9,025

Two projects were fnitiated in the fiscal year 1986 dudget, The
first project s an RFP device whose performance objactives Included
a plasma current capabtlity of 4 miltfon amperes, This device is
predicted to increase the confinement parameter by three orders of
magnitude beybnd ex1s5ting devices and reach fon temperatures of 4
keV, It is to be eompletad 1n 1990, replacing the ZT-40 RFP device
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At LANL, The second project, an FRC device, whose odjectives
Inctude the investigation of crucial physics issues of transport and
stabilization 1n & small, high beta plasma, It will be complateq in
1989, replacing the TRX-2 device at Spectra Technrology,

These twa projects wil) enable the fusion program to investfgate the
confinement physics of ccmpact, high beta toroidal configurations.

Fy 1987
FY 1965 FY 1986 Reguest

SuEErtiﬂg stl‘dies..-boo‘--c------' S 964 5 650 s 420

Exploratory experimental tests at mopdest levels of funding are
carried out on two confine@ent approaches, tihe heliac and the dense
I-pinch, These supporting studies are characterized by either high
bata or nigh power dansity concepts that may have the potential for
yery attractive reactor emdodiments.

Fusion Th’eerrd-eﬂt-ntilfiiccobnvl6!9¢1 22 644 19,046 17,500

The fusion plasma theary category ts respansible for the formulation
and devalopment of thearies and models that explatn the behavior of
plasmas in fusion devices. A budget of $17,50C,000 is requested to
support these activities in FY 1987, In FY 1987, coetinued emphasis
will be placed on thearptical studies to davelop improvements in
design and performance of toroidal concepts. Heth andlytical and
computer madels will be developed and applied. 1n additien, sypport
will be provided For the modeling and interpretation of transport,
confinement and auxiliary heating in the Advanced Torpidal Facilfiy, a3
medium=81zed stellaratar experiment at ORNL, described in the
Confinement Systems section, Further develgpment of multi-@dimensional
simuilation codes will also be supported. Models of burning plasmas
will be refined in support of ignitian and the burning plasea issue,

SHightly Increased funding for toroidal theory wil) be used ta
strengthen the efforts in develaping transport models and to Study the
effects of electric fields on confinement. Theoratical support ef
major toreidal experiments will be provided by task groups consisting
of Taboratory and univarsity theorists. Further consolidation in Che
acttvittes of national laboratory groups and large universities will
be undertakan.

Mirror theory Support will be decreased, Some theorists farmerly
associated with mirror theory will be redirected to work on toroidal
or gqeneric thearies to support the gverall progran,

Funding for alternate concept theory will be decreased ta reflect the
decrease in research operations, Existing theories will de applied te¢
understand the next generation ef higher current, higher tamperaturs
alternate concept devices, as well 3as to develop and exploit uniform
theoretical medeis which are applicable ta both alternate cencepts and
principal concepts, such as tokamaks andg stellarators,

Generic theory support will also he decreased. The requested funds

w111 be used to support development of methods to treat nom-linear
problems and prasma turbulence. The Instftute for Fusion Studies will
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be maintatned at previous levels while suppart for atomic theory wiil
increase sTightly. The funds will cover devalopments in the thepfy of
atomic processes (l.e., colltsions and lonization) in plasmas, with
emphasiz on high temperdturd conditions.

FY 1987
FY 1985  FY 1986  Request

Experimental Plasma Research,........ $16,024 $14,866  $13,215

The experimental plasma vesearch category contributes to the
understanding of fusion plasma properties throwgh basic research and
dovelops innovative ideas for awodifications to the tokamak concept
through ¢mall scale research. The activities supportes are diverse,
ranging from research in atomic and plasma physics to testing of
specific plasma configurations and diagnostic techniques. The @xperi-
mental research activities are coordinated with tha majesr plasma
confinement tests carriod out in the Confinement Systems sobpregram.
Research is supported primarily at universities, with a few activities
carried out at naticnal laborateries and industrial sftes,

Of the requested $£13,715,000 fn operating funds, $8,875,000 will
support plasma physics research, About 23.700,000 of these funds will
be directed to new tests of tdeas being advanced for tokamak 1mprove-
ment, These expericsents will test modified plasoa configurations and
new techniqgues for driving the current required in the tokamak plasma,
These innovation experiments were {aitiated in FY 19856 with emphasis
on ideas that can be viably tested on a tmall scale and that extrape-
late to definite performance improvements. The remaining plasma
research funds {$5,515,000) support basic research (for example, on
particle and heat lass mechanisms) on inmovatiye ideas which caa be
ﬁursued in existing facilities (for example, electron cyclotroa

eating)for preventton of plasma disruptions on the Texas Experfmental
Tokamak).

About $3,140,000 of these funds support development of new or improved
diagnostic technfques. [mproved diagnostics are needad for gpatial
and temporal resolution of plasma temperature, density, and internal
magnetfc and electric fields. Such improved diagnostics are develaped
primarily through atomfc beam and laser systems. New diagnostics are
needsd to measure proparties of the nuclear reactfons and resulting
heating in burning plasmas. These burning plasma diagnestics cay
detect nuclear products outside the plasma (feutrons dnd gamma rays)
and must also measure propertims of the fast alpha particles within
the plasma. In al] cases these funds support only conceptual develop-
ment and first tests of diagnostic systems. The diagnostic system
tests may utilize small laboratary plasmas, the TEXT user facility,
or, if required, major plasma devices within the Confinement Systams
program.,

About $1,200,000 of these funds are for understanding basic atomic
physics processes that contrel plasmas behavior and that can be
exploited far plasma diagnostic purpeses. This research uses plasma
devices such as the TEXT tokamak, amd other facilities such as low
enrergy fon beams, accelerztors, and laser driven 1ight sources, Ip
FY 1937 this affort will be directed at impreved understanding of
collisions between electrons and impurity ions. Detailed experigents
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on electron-ion colltsions nhave just recently become possible and
require revisions of previously used calculations,

FY 1987
Fy 1985 Fy 1986 Reguest

{4] MNatienal MFE Computer Network........ $17,804 $1p,222 $18.085

The Nationai Magnetic Fusion Tmergy Computer Network provides

large- and medium-scale scientific computing factlities for the entire
magnetic fusfon energy program. The center and the network have
continued to play a crucial role in the development of the fysion
pragram in the United States. The retwork provides access for the
antire Pusion community, both theoretical and experiwental, to first-
class compuiing, data analysis and modeling factlittes. The metwork
and the center have served as a8 model for many National Science
Foundation projects to provide supercomputer access for university
researchers.

The Nationa) Magnetic FuSion Energy Computer Network consists of the
Magnetic Fusion Energy Computer Center [MFECC) located at Lawrence
Livermore Natiomal Laboratory in Livermore, California, and a number
of smaller scientific computers at other locations connected by a
conmynications network which includes satellite 1inks and leased land
lihes. This network provides the flexibility to match the communica-
tions power at a sfite to the load at that site, thus avoiding bottle-
necks and unnecessary costs, To service the computing needs of the
magnetic fusion prcgram the NFECC Includes a Cray 1, a Cray 1S, and a
Cray 2. The Cray 2 computer is over four times as powerful as the
Cray 1S and has significantly ameliorated the capacity problems at the
MFECC., [m addition, the Crayv 2 has an extremely large memory which
makes feasible more realistic three-dimensional computations than
possible on earlier machines, Indeed, within the flest three months
after installation of the Cray 2, problems had been Solved which were
not possible on earlier computers.

This budget requests an increase of $).863.000 over the FY 1986
budget. These funds will be used t0 restora the User Service Centers
to a level at which they can effectively support their Jocal users, to
cover cost of Jiving inCreases at the NMFECC and to tnittate a lease
to ownership of additional disk storage which is required to Support
the mature vsage of the Cray 2 computer.

CARFiRl BauipmMEREi oevssssansnnssssnaisans 3,170 5,619 4,500

An equipment budget of $3,000,080 is requested $n support of the RFP MOF
project, The funds will be used in partial payment for acquisiplion of ghe
power supply system ircluding a motor-generalor Flywheel, power converters
ard space preparation.

The research oparations subcategory eof tne Advanced Fusion Concepts budget

fncludes $700,000 for generat laboratory and data acquisition equipment for
experiments at the national laboratories.

$100,000 of capital equipment funds are 2o be used in the new tokamak

impravgmenp tests, $485.000 is to be vsed for general research equipmant,
primarily in diagnostic development {$250,000) and at TEXT {5100,000).
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The sum of $215,000 i5 regquested to procure replacement party and same of
the equipment required to maintain the network and the Lger Service
Centers,

Fr 1937

FY 1985 FY 1986 Reguest

I1. Coafinement SyStems....esBacisuscnemss ... $221,795 $203,179  $184,600
A, Operating EXPenEesS...ceovevasrsratcnsanans 206,395 188,650 177,500

The Confinement Systems Subprogram supports the Magnetic Fusioe program's
goal by working on two of the four key technical issues--the developmeat of
magnetic confinement systems, and the exploratfan of the scientific princi-
ples dgoverning the behavior af burning plasma. The cmnfinement Systems
subprogram contributes to the resolution of the former issve by conducting
experiments to develop 2 sclentific understanding of high temperature,
cellfsioniess plasmas, it contributas to tha latter issue by operating the
state-of-the~art researth devices needed tp identify the conditions
required for ignitian and to prepare for a burning plasma experimeat.

The tokamak, the stellarator, and the tandem mirror magnetic confineaent
concepts have progressed to the stage of medium to high temperature tests
of plasma physics principles. 0Of these, the tokamak and stellaratar are
closely related toroidal systems. The tandem mirror §s a linear system.
Although the coanfinement physics of these two classes of confinement
systems 13 different, many of the basic plasma phencmena have common ele-
ments. 1in addition, many theoretical and experimental technigues and much
technelogy are applicable to bath. Both toraidal and 1inear magnetic
confinemert systems are mating geod technical progress. However, to accom-
modate present fiscal constraints, further research on tandem mirrors is
being deferred in order to maintain a strong, focused foroidal program.

The Confinement Systems subpragram wil) resolye the first key technical
fssue by investigating the physics of toroidal systems in order to gain the
predictive sclentific understanding that will make the choice of an attrac-
tive confineaent configuration possible. Since the tokamak concept has
aédvancad to the point where 1t can serve as the vehfcle for the axploration
of the scientific principles governing the behavior of a burning plasma.

The study of high temperature tokamak plasmas provides the sciantific basis
for resclution of the second ey technical 1ssues as well.

(1) Torofdal Confinement Systems.,....... 151,410 141,502 151.600

The Toroidal Confinement Systéms' subelement has the responsdbility
for research an torofdal configurations operating with fusion relevant
plasma conditions. The budget request of $151,800,000 is $i0,298,000
above the £Y 1986 level and fncludes an increased effort on TFTR ang
the Advanced Toroidal program. The research prograg for toroidal
configurations is planned to resoalve a discrate set of basic
Scfentific issues. These issues are fnvestigated throeugh experiments
on several devices, €ach device is designed to address one ar more of
these basic sciantific fssues.

Histortcally, tha tokamak was the Tirst magnetic coafiguration device

ta demonstrate geod confinement of hot, dense plasmas in 3 moderate
siZed device. The demonstratien was significant enocugh to fndicate
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that the tokamak had the potential to become a practimal fusion
reactor. Tha progress in the l1ast 11 years has supported this {nitial
indicatien. Because of this high level of penformance in tonfining
hot, dense plasmas, the tekamak has become the (irst choice of the
international fusion cemmuynity for Studying the scientifiz issues
associated with high temperature plassas, It is 4150 the leading
candidate for a reactor coafimement concept. Ia FY 1986, tokamaks in
the U.S., Japan, and the European comwnities will all be pperating
with plasma confinement very near to reactor requiremeats. Further-
mora, fn FY 1986 the auxiliary heating of TFTR will be advanced o the
point where equiwalent energy breakeven experiments in a deuterium
plasma will begin. This breakeven condition occurs when the calcu-
tated Tusion power sutput from a D-T plasma aquals the neating power
fnput. This i5 expected to be achigved in 1987 on the TFTR
experiment,

The underiying physics in all toraidal configurations 1s simfler enough
that advances made on one ¢onfiguration can contribute to the imprave-
ment of another, The stallarater, in particular, bhas made outstanding
pragress in Jazpan and West Germany partly because They hhve been able
to use the physics results from the tokamak. The Reversed Field Pinch
(RFP), discussaed in the Appiied Plasmz Physics subpragram, has evolved
rapidly because of the Infusion of tokamak-daveloped diagnostics,
technology and theory, The spharemak (a clo¢e relattve of the tokamak
which is also discussed in the Applied Plasma Physits subprogram), was
discovered by scientists associated with the tokamak program and is
now under active experimental study. Each of these research efforts
coiitributes to the understanding required for the development of a
practical fusien reactor.

The potential of the tokamak concept continues te be enhanced by
proposed modifications which would provide substantial performance
gains. Tokamak inprovements are belng investigated on the Princeton
Beta Experiment (PBX) and by proposed advamced conffgurations under
study at the Oak Ridge National Laboratory {QRML), GA Technolpgies
(G6A), and the Massachusetts Institute of Technology (MIT).

The search for fmproving the torpidal configuration by the addition of
helical fimids, as in the stellarator, ¢ 5u?purted by the Advanced
Toroidal Facility (ATF) at Oak Ridge Mationa) Laboratory and by a
program of intermational! collaboratian. The U.S,, Japan, West
Germany, and Spain collaborate very closely on medium sized stefla-
rator experiments, thereby, making i1t possible to explaore a signifi-
cant portion of the large range of physic¢s parameters that the
stellarator can produce,

Scientific {ssues associmted with a burning plasma are belng addressed
by the coardinated programs of tonfinement experiments in several
countries. The key U,S. experiment 1s TFTR, which is providing the
inftial size and plasma parameter scaling {nformaticn that is needed
for the design of a burning plasma experiment. Subsequent Informatfan
on euxjlfary heating technfques and impurity control that will be
valuable n the design of a burning plasma experimen:i 1s befng
obtained from the Jeint European Torus {JET} and the Japanese JT-60
tokamak through a progrzm of international collaboration on large
tokamaks. In FY 1987, under a U.S./Japan agreement, the D-[1I-D
expertment will begin substantive experiments in a D-shaped tokamak
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plasea to investigate stable operation with better magnetic field
uvtilization (beta), This 15 a key issue in the size and cost of a
burning ptasma expariment. Also of interest far burning plesme
expariments is the physics of ash removal ang impurity controi which
is being studied through tnternational collaborations on the TEXTOR
{H:st germany), ASDEX-Upgrade (West Germany), and TORE=SUPRA (France)
tokamaiks,

The fallowing ts a seoemmary of the dbudget request for the four Toroidal
Confinement Systems operating categories:

FY 1987
FY 1985  FY 1986  Reguest

Tokamak Fusion Test ReACLOr........ $74.256 $67.,974 §78,400

This budget will support the operation of TFIR, including the
preparation fer using ien cyclotren radie frequency heating to
broaden the range of plasma pacameters ths machine can produce. It
will continue preparation for FY 1989 tritium operations., In

Fy 1997 TFIR will have all of its subsystiig operating at full
capabtlities, including the reliable operation of the tong pulse
neytral beam fon saurces. The agar tarm objectives of the TFIR
program are ta stydy the basic properties of hich tamperature, high
density hydregen and deuterium plaseas. In FY 1987, TFTR is expected
to achieve plaswa breakeven conditions, the condition undar which a
D-T plasma would generate power equail to the auxiliary input power.
Understanding the fundaméntal mechanisms governing the behavior of
plasmas at breakeven camditions (high temperatures and high densi-
ties}) will be of vital importance in designing a successful burning
plasma expariment or 3 future toroidal device. In FY 1587 e

FY 1988, TFTR, in conjunction with the other large tokamak experi-
rents in the world, will provide 2 valuable opportunity to proba the
physics of well) confined, high temperature plasmas. Fellowing the
suctassful eperation at the breakeven level thrasgh FY 988, TFTR is
scheduled to perform deuterium-tritium experiments in FY 1989. In
these experiments, YFTR is axpected to make possible the First
investigations of the effects of alpha particles on toraidal plasme
canfinement and stabflity.

At NIT, following the completion of experiments on the Alcator €
device, a team of physicists will collaborate on the TFYR experi-
ment. In FY 1987, TFTR wil) be producing copious amounts of experi-
mental data, and the additional scientists from MIT will expedite
the analysis of this data and enhance the efficiency of the TFIR
program.

Base Toroidal Program...ceeeesss . 43,830 a6  BES 38,700

The base torotdal program provides support for experimental research
and operation of the conventional tekamak confinement mnperfments
for the development of improved operational tools and techniques.
This includas the Boublet [[I-0 and support of several collaborative
efforts on foreign exparimental méchiones., In FY 1987 at GA
Technologias, Inc., this budgat will support the operation of
O-111-D to extend the experimental aperating paramaters of this
facility, The wmajor objective will be te explore the ligfits of high
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peta operation. Limited to hydrogen operation, at the Digh energy
densities plasned, Doublet 111-D w111 produce fusion relevant plasmi
parazeters to provide information on the pnysics 0f_hurn1ng plasmas,
The physics effort an D-[11-D will be strengthened in FY 1937 by
collaboration with a team of physictsts from the LLNL following the
cempletion af the TMX Lpgrade exparimemts.

The D=-1{1-D facility 15 alse an important part of the U.S.-Japan
international collaboration for research on fusion energy develop-
ment. A collaboration agreement between the Japan Atomic Energy
Researcn Institute {JAERI) and the Bepartment of Emergy {DOE) to
conduct a joint research program on D-111-D will continve through
F¥ 1933. Japanese scientists will partictpate directly in the
Daublet 111-D research program.

The FY 1987 plans for the Base Toroidal Program reflect a grewing
gomnitment to fnternatienal collaboration, aspecially fn the areas
of plasma fueling, perticle contral, rf heatfng, and steady-state
operatior in toroidal cenfigurations, The European and Japanese
programs have tokamaks that are either operational or zre ip the
process of being installed which have long pulse heating and plasma
control systems that make them attractfve for tha investigations of
these 1ssues. Design, uperation, and understanding of either a
short pulse ignited ofasma or a fong pulse experimental test reactor
will benefit From an increased understanding of impurity control and
particte handiing issves. These devices include TEXTOR and ASDEX-
Upgrade in the federal Republic of Gerwany, TORE SUPRA in France,
and JEV in England. Scientists from PPPL, MIT, ORKL, 6A, Sandia and
University of California, Les Angeles [UCLA} wil) participate in
these internatfonal activities.

FY 1987
FY 14985 rY 1936 Brquest

Advariced Teroidal Program...i...... 315,239 $12,148 $£27.161

The Advanced Toroiddl Program supporis experiments destgned to study
imprevements to the conventional toroidal configuratien. This
includes the first full year of operation of the Advanced Taroidal
Facility and the Princeton Beta Experiment., The enphasis of the
SMdvanced Toroidal Facility [ATF) at Qak Ridge Mationaf Laboratory
wil] be on understanding the physics of teraidal systems that use
axternal helical windings {stellarators) rather than 2 curremt
fion1n? tn the plasma to create the confining magnetic field. ATF
15 designed to create a wide rénge of bagnetic confinement geo-
metries which are complementary te stelfarator experiments in
Germany and Japan. The main objective is to determine the maximum
beta that can be obtafned, Oemonstrating that & high beta stella-
rator geometry exists would be signiftcant becavse the stellarator
15 intrinsically a steady state toeoidal fusion configuration.

At PPPL, this budget wi[} support the initiz)l operaticn of the
Princeton Beta Experiment Upgrade {P8X-U). The PBX has demonstrated
the hignest beta achieved yet ie a tokamax using a shaped plasma
conflguration. An upgrade of this devime will be carried out in

FY 1985-1987. This will allow the expioration of the regimes that
theoretically allew evan higher seta speration. Achievement of
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these high values of beta could lead to a significant Jmproyement in
the parformance of the tokamak concept. This, in turn, could lead
to a high power density tokamak reactar core. This budget wil) also
support advanced physics studies of compact, high fiald ignitton
devices at PPPL, further tokamak modeling studies at PPPL, advanced
toroida) studies at MIT, and fnitial physics studies of engineering
test reactor concepts at LLNL of an interpational fusion facility in
support of the President's initiative,

FY 1987
FY 1985 FY 1586 Reguast

Major Device Fabrication,...s...... $12,225 $14,495 §7.539

This budget will support the modification and upgrade of existing
devices to erhance their capabilities to further research in areas
s5uggasted by theory and previous experiments.

At PPPL, the upgrading of PBX to PBX-U, which begins in FY 1086,
will be comgleted in FY 1587,

The ATF facility at CRNL will be completed in the first quarter of
FY 1987, At GA, procursnent of the Tong pulse ion sources will be
conplated. Beamline modifications to accamodate the aew sources
will be completed in FY 1288.

{2) Mirror Confinement SYStEMS...seseecss 54,985 47,148 25,700

The 1¢near tandem mirror represents one of the two basic magnetic
confinement canfigurations which has been shown to confine plasmas of
fusion interest. The aext appropriate step for the tandem mirror
program would be the preparation for operatipm of the large scaling
experiment, NFTF-B, However, recognition that the increasing
stringenctes in the federa] budgat will not supgort the originally
planned operating costs for MFTF~B has led to a decisfon to focus the
U.5. fusion effort on the torpidal program, As a result, the MFIF-B
facility will be eothballed. Since there 1s mirror research abroad,
an appropriate step is to work toward an internatiomal consensus an
the best use of the MFTF-B facfiity 1n the overall warld program,
Future operation of the facility in an taternational context might be
ome outcome of such a planning activity. By early FY 1987, the funda-
nental physfcs of tandem mirrors will have been tested on THX-U and
TARA and work on these two devices will be completed. Most of the
specialized personnel and material resources of thesa programs wiil
then be applied to supporting the toratdal confinement systems.
During the remdinder of FY 1987 only the swall exploratory Phaedrus
device at tha University of Wisconsin will be operated in the U.S.
Collaboration with the Japanese mirror program will be continued in
FY 1987,

Tandem Mirror Research Operations.., 32,993 31,753 10,700

Of the requested fumds, an amount of $1,600,000 will be use¢ for the
last year of Phaedrus operatioa and tn continue the coliabaration
with the Japanese at a level of $600,000. The remainder
($8,500,000) will be used to bring the ™X-U and TARA experiments to
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2 logical conclusion, Future operation of MFTF-8 will await the
availability of funds and possible international ¢ollaboratiosd.

FY 1987
FY 15B5 FY 1986 Request

EBT Research (perationS.cesesnecese S 988 s c L1 D

Aesearch operation support an the EBT concept was terminated in
FY 1985.

Mtreor Fusfon Test Facility-E..... . 20,999 15,395 15,000

The funding requested for FY 1987 provides for closeout of currant
famrication activities and mothballing ef the MFTF-B device. Future
operation of this facility will await the availability of Funds and
possihie interpational collabaration,

B. Capital Equipmemt.....ccsvecvnsantcacnannns 15.490 14,529 7.100
(1} Toroidal Corfimement Systems..,...... 10,458 10,488 7,100

The budget request of $7,100,000 for capital equipment fungs provides
for ongoing requirements for power supplies, diagnostic instruments,
vacyum systems, data acqufsttion and amalysis systems, and
miscellanecus test and analysis aguipment.

Of tha total capital equipment funds, $3,500,000 is requested for TFTR
at PPPL for 2 robotic maintenance manfpul ator reqguired for limited D-T
operatfon, diagnostic instrumentation, shielding blocks for diagnes-
tics, vacuum systems, and data acquisition equipment including mass
storage devices; $1,600,000 is requested for D-1[]-D at GA
Technologies, Inc, for power system switches, a data analysis
computer, diagnostic equfpment, date acquisition and control hardware,
and cryodenic systems; $1,500,000 15 requested for ATF at ORKL far
yvacuum pumps and valves, data acquisition equipment, and diagnostics
instrumentation Incluwding spectrometers, lasers, and infrared detecs
ters; and %500,000 is requasted for PBX at PPPL for electronic com-
ponents, vacsum systems, and diagnastics hardware,

(2) Hirror Confinemeat SySteMS.....acem. 4,950 4,041 0
No funds are requested for FY 14987.

Development and Technology.....c.csesevsscseas 73,000 61,389 52,400

This subprogran provides for the development of the technolegles needed for
fusion experiments and for desfgn and amalysis of fusion systems. Elements in
this subpragran suppert research on a1l four majer technical issues i the
deveiopment of magnetic fusion: the development of magnetic comfinewent 5ys-
tens, the physics of buraing plasmas experiment, the develapmert of nuclear
technoleyy and the development of fusion materiatls.

Recert progress 1n the Development and Technology subpragram ared has included
tasts of three large superconducting magnets in the International Fusion
Superconducting Magnet Test Facilfty [iFSMTF): operation of a multi-pellet
pneumatic fuel injector on TFTR; successful demonstration of the long pulse
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neutral beam devalopment soutrce; development of new cancepts for cempact, high
power R.F. launchers for plasma heating; increased confidence in vanadium as &
reduced acttvation material; first results of steady-state erosion and deposf-
tion materials changes usfng the Plasma Interactive Surface and Camponents
Experimental System (PISCES); design studies of inexpensive copper magnet
fgnition devices; and definition of nuclaar techno’ogy testing aneeds from the
Finesse study.

The Deveiomment and Technology budget decreases by $8,989,000 in FY 1987.
Program efforts are focused o the most critical techmalogy i¢suns, Programs
in the areas of Plassk Technologies and Fusion Technologies are important to
the successful performence of fusibn scientific experiments and are key to
understanding the potentfal of fuslon systems to provide energy, Fusion Systems
Analysis will contince the exploration of small copper magnet machine designs
for ignitioe experiments and studies 1n support of the President's inter-
natfonal tusion inittative. Existing international cooperative commitments
will be fully met,

FY 1987

FY 1985 “ FY 1986 Request

A, Operating ExpensesS..csceenncnansonnas erses 307,900 §57.059 155.515
(1) Plasm2 TechnologieS....uvesaansseasss 28,436 22,612 19,720

The FY 1937 budget for Plasma Techndlogies will continue to support
programs that address the key technology issues associated with the
components and systems which are used to magretically confine and
sustain high tesperature fusion plasmas, but the breadth and depth
will necessarily be reduced, The programs include the technologies
invoived in magnetics, plasoa heatfng, and plasma fueling. The
magnretics effort develops the techndlogies that will enable censtruc-
tion of reliable, cost-effective superconducting and copper magnets
for preducing the high magnetic flelds required to hold and confine
hot fusion plasmas. The plasma heating and fueling efforts develop
the techrnologies and components to heat and sustatn plasmas for
current and future fusion experiments.

Tha Plasms Technologies davelepsent efforts have been extremely
productive, resulting in significant techmology spinoffs that have
reached the commerctal state, The Plasme Tethnoiogies programs also
praovide very Tertile ground for effective, cost saving international
efforts. The IEA Large Coil Task, a major fnternational effort on
manufacturing and testing large suparconducting magnets contfnues.
Substantial copperative efforts are also underway im high field super-
conductors, low temperature materials testiang, neutral beds and RF
heating technelogy, and pellet fueling.

Magnetic Systems

The budget request for Magnetics Systems is $10,270,000. Overall,
the magnetics effert is lower than FY 19386 bacause the completion of
the last 1,5, B Tesla targe coil in FY 1985 and the coil contract
closeaut and a one-time State tax payment i{m FY 1986. In FY 1987,
testing of the six-coi) array fn the International Fusion
Superconducting Magnet Test Facility {IFSMTF) will continue from its
initiation in FY 1986 and wil) require & threshold support level to
meet our international obligations to operate the IFMTF uatil the
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test sbjectives have been successfully achieved, A minimum
capability will be maintained on the supercenducting technoleqgy
effort since the availability of cost effective magnet designs,
gither for superconducting or normal systems is a prerequisite in
decisions that will have te d¢c made fer tha design and censtruction
of any naxt step fusion device,

Heating and Fueling

The budget request for Plasma Heating and Fueling techaiques ts
£9,450,000. The continued progress ia exgerimental fusion plasma
physics is directly atyributable to the avatlability of equipmeat
develaped in plasma heatfng and fueling activities during the past
several years. Experimentation in higher density and temperaturs
regimas will nrecessitate higher power and possidiy higher freguency
electromagnetic wave sources, transmission components, and IGEpreved
pellet fueling devices. For FY 1987, this budget will maintain
essential efforts in these activities, but the remaining neutral
béan development efforts will be phased out,

The positive ion neutral beam effort will be reduced to a laevel that
provides support to operating experiments. The negative ton beam
effort will be phased out and fusiom will rely on the Space Defense
Initiative (SDI] to cover this technology development siece it 1s
not needed for fusion development im the near term.

Development of radio freguency heating technalogy will contirue with
completion of tests on the Ratio Fraguency Test Facility (RFTF) of
the compact, high power launcher and inttiatien of tests on
Doublet-I1[/TFTR or Yore Supra. Development will focus on those
wive tauncher types that show the most promise for reliable long
pulse operation $n high Lemperature burning plasmas.

Electrom Cyclotran Heating {ECH) of plasmas increases the stability
of neutral beam and RF heated plasmas. The prine cemponent of ECH
systéms 18 the gyrotron 1n which U.5. industry ¥s the world leader
in developaent and manufacture, Efferts in FY 1987 will be directed
at innovative appreaches to developinyg higher power, higher
Frequency versions ef the gyrotroa.

The plasme fueling effort is directed towards developing a tritium
pellet injector which can preduce pellets with a speed greater than
the 1 te 2 kilometers/second achievad by the multiple shot fnjector
for TFTR which wi1) de placed in operation in FY 1586, The uso eof
pellet injectors developed fn the program during the past two years
has enabkled the exploration ef high density plasmas in severa)
devices and has resulted in stronger world-wide coilaboration in
Fusion research.

Fy 1987
Fy 1985 FY 1986 Reaguest

(2) Fusion Technologfes..vesseressesnsess 525,418 $22,785 $20,790

The objective of tha Fusien Tethnologies category is to address the
critical technology issues cancerned with the effects on sysgems 1n
cofitact with the plasma and to the neutrons preduced by the plasma.
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[n Fr 1987, the requested budget for Fusion Technologies will support
three major sub-areas: (1} Fusion Muclear Technotogy, (2) Fusion
Haterials, and (3} Enviroment and Safety.

The budget requested in FY 1987 will support the overall fusion
technologies effort in selected areas consistent with the Magnetic
Fusion Program Plan.

Fusion Nuclear Technology

The fusion nuclear technology budget request is $5,665,000. The
objective of the Fusioa Nuclear Technology elewent 13 to develop the
major nuclear technologles needed far practical appticatian of
fusion energy. Fusfion nuclear technology development ts one of the
key technical issues facing the magnetfc fusion program. [t
addresses fuslon systems which must deal with the effects of neu-
trons, electromignetic radfation, and a radioactive environment
created by fusion devices. The nuclear technology elesent include
nuclear analysis methods, biankets, and tritium processing and con-
trol systams.

Activities 1n blankets will ba limited to the most ceftical
feasidility issues mssociated with the ability of blankets ta per-
form thelr multiple functions of heat extraction, tritium preduc-
tion, and radiatiom sh1e1d1nE. in FY 1987, the most critical issue
for iiqufd metal cooled blanket concepts, the effects of magnetic
fields on coolant pressures and flows, wéll be studied axperi-
mentally, HMajor questions about the recavery of tritium from solid
breeder materials wilt be addressed by tests in Fission reactors,

Actfrvities In tritium processing and control systems will address
the fusion safety requirements for reliably processing, containing,
and ¢leaning potential leakages of tritium generated in the hlan=-
kets. In FY 1986, individual subsystems of the Tritium Systems Test
Assembly (TSTA) at Los Atamos will be tested in preparation for
{limitéd full loop gparation of TSTA in Fy 1987.

An integral ﬁ&rt of the Fusion Nuclear Technology element i3 &
program which supports all of the above activities by providing the
data bases and amalytical methods needed to conduct the nuclear
design and analysis of fusion devices, For exampie, a cooparatfve
program with the Japanese that began in F¥ 1985 to develop.methods
for pradict1n$ the nevtronics performance of tritium breeding
materials in fusion reactors will be continued.

In FY 1987, focus willl be on the detailed use of existing test
Facilities, the assessment of various fusion test facility options
and international collaboratton in the development of test facili-
ties for nuclear technology deyelopment.

Enyironment and Safety

The Enviromment and Safety budget request for FY 1987 is $1,400,000.
This budget will support activitfes to develop an understanding of
Lthe envirgamental and safety concerns antfcipated fn present and
future operational fusion facilitles,
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In the environmental area, work will continue to assess the
environmental impacts of magnetic fusion anergy devices. In the
safety area, work will continue in the areas of tritfum waste
mgnagement, magnets, and the use of reduced activation materials to
minimize environmental impacts of fusfon.

Fusion Materials

The Fusion Materials buwdget request for FY 1987 15 $13,725.000. The
Plasma Haterials and High Heat Flux programs provide far tritium
perpeation and inventory studies at Sandia National Laboratories
{SNL), Livermore, CA, in support of the projected TFTR tritium
program, full operation of the plasma/materials test facility at
SHL, Albuguerque, #4, in support of TFTR coatings program amnd the
uporaded RFP device, and continued operation of the PISCES facility
at UCLA,

The program os radiation damage in materials will limit ongoing
respdrch on reduced activation materials., The scope of this program
1s limited to critical materfals for fusion systems, fnciuding
structural and blanket materials. Theory and modeling research {in
universities and labgratories will be streagthened.

The February 1982 1.S./Japan agreement on RTNS-II will be cempleted
in FY 1987. Discussions will continue aon Japanese support far pro-
ram on high fluence materials radiation damage research in the HFIR
185100 reactors. Support will be maintained to complete modifica-
tion of the MFIR fission reactor In order to reduce costs by the
transfer aof the experimental program from the (RR to HFISR,

FY 1987
FY 1985 Fy 1986 Beguest

Fusion Systems AAR)YSIS..ccnnaannsess $14,040 $11,662 $10,000

The requested dudget in this area wild support system design studies
of experimental machines with berning plasmas, an evaluation of inno-
vative appraaches to a test reactor, design cencepts for advanceg

tokamak devices for electrical power production, and systems studies
of revérsed Tisld pinch devices,

Studies of experimantal devices that will be used to produce burring
plasmas will be the prfmary focus of Fusion Systems Analysis in

FY 1987. Studies of a tokamak with copper toroidal field ceils for an
ignitien device will centinue, based on werk perfermed in FY 1986,

The objective is to fdentify the most cost effective path to complets
such an ignition axperimant.

& second focus for the Fusion Systems Analysis area 15 design studies
of an internatienai fusien faciltty in suppart of the President’'s
fnitiative for internatipnal collaboratign in fusiom. This request
2150 supports the completion of a design study for 2 reversed fiald
pinch dewice.

Support will continue for the International Tokamak Workshag (EINTOR}
betng conducted by the [nternational Atomic Energy Agency (IJAEA) with
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the participation of the United States, the Soviet Union, Furapean
Cammunity, and Japan.

FY 1987
FY 1985 FY 1986 Regquest

Capital EQUIPMBNt..cccvevecacenrneearaasss $ 5,100 $ 4,330 $ 1.890

The FY 1987 requirements for capttal equipment in the Development and
Technology subprogram total $1,890,000, a decrease of 32,448,000 from the
FY 1986 level, and are highlighted belaw:

(1) Plasma Technologtes..eoceinonannsnasa 3,386 2,309 680

The capital equipment roquest to support Plasma Technologies
activities is $680,000, & reductton of $1,629,000 from FY 1986. Funds
are requested to support the Migh Field Test Facility, the RF Test
Facility, pellet injector development, RF davelopment, and base
technology efforts.

(2) Fusfon Technologlas.....covieeasncnes 1,714 2,021 1,210

Capital equipment funds are requested to support the experimental
research programs in materfals, safety, and nuclear technology which
include the Plasma Materials Test Factlity {PWT}, the Plasma Surface
Interactfon Experiment (PISCES), liquid metal test loop, tritium
testing facilities, the Tritium Systems Test Assembly (TSTA}, and for
radiation facilities at the Oak Ridge Reactor as well as mod{fication
to the High Flux Isotope Reactor at Qak Ridge and for the Fast Flux
Test facllity at Richland which are employed in the matertals
irragiation programs,

Planning and ProjectsS..cceeeessscssssnssssssass 48,501 21,982 16,800

R.

Operatfng EXpPenses..ccccecceccscavesseossss 12,201 5,528 4,780

A sum of $3,776,000 fs requested to cover the prograa's legal obligation to
support the Small Business lnnovative Research (SBIR} program, The
remainder is requested to support non-fusien landiord responsibilities for
inventories at ORNL.

capita] Equ1mnt6'0‘ll‘l..lllll.!l.llll.l 3}%0 3’%1 3,820
The FY 1987 request of $3,320,000 for capital equipsent permits the
purchase of general purpose equipment to support non-fusion specific
landlord responsibflities at ORNL,

These funds will be used to replace obsolete or worn equipment as weil as
to provide new state-of-the-art equipment at the lahoratory.

Construction..... s sl SRR dIn deatinat Iz 080 12,653 8,200
The FY 1987 construction budget request of $8,200,000 is entfrely for
general plant projects. These funds will support projects at several

laborataeries to meet health, safety, and programeatic requirements and to
provide for miscellaneous modifications, additions, altarations,
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replacements and non-major new censtruction items to meet programmatfc
goals. This wil]l allow us to provide conti{auity of aperation, improvement
to economy, minar changes im operatfng methods and protection ef the
Governgent's {nvesimant by preventing excessive deterioration of facilf-
ties. Of the ietal funding reguested, $7,200,080 is provided to CRNL,
$500,000 to PPPL, $200,000 to LLKL, and $300,000 to LANL. It is noted that
at ORNL the Magnetic Fusion Energy prograa has the responsibility to pro-
vide funding for all of the general purpose plant reeds Tor this multi-
purposa laboratory.

Fy 1987
FY 1985  FY 1986  Request

Program BIrection...coveeucarcnciserncnasseess § 4,150 $ 3,608 54,000
T'D:a s!’i&i#!!lil!lé.‘!fibi?‘ii'-lllivll'ﬂl “ Ez 62
The FY 1987 raquest for Magnetic Fusion Energy Program Direction is $8,080,000.

These funds are required to provide Far personael and other costs associated
with continuation of 62 fullltime equivalemts.

The manpower base supparted under thit account provides the technical
management expertise needed to direct and adminnster the highly scientific and
technical research and development program fn fusfon energy. Staff activities
inclwde: policy development; preparation of technical ressarch and developmant
plans; assessment of scientifit needs and priorities: developmenti and defense
of budgets; review, evaluation, and funding of research preposals; monftoring,
evaltuation, and direction of laboratory work and allgcation of resources:
implemeintation of university and industrinl research programs, as well as
construction projects; interagency and international liaison: and related
administrative and program support activities.

Management improvements, such as increased use of office automation, assignment
of some specific responsibilities to field offices and major missien assign-
ments to labaratarfes, have been implemented in recent years tm assist with
c¢ertain workload requirements involved in managing this highly technical pro-
gram, The recent shift in emphasis from construction to speration OF fusion
research test facilities has cradated 1acreased workload in managing these
facil1ties. Increased planning and both interlaboratory and intarnational
conrdination are required to achieve effective utfli2ation of existing major
facilities and funding resources in addressing major technitat and engtneering
issues. Updating the overall progras plan and individual subprogram plans to
reflect a significant redirection of effort in physics research and technology
developnent is continuing. Support of the design and conceptual work on an
ignition experiment and aon the advanced concept initfatives begun in FY 1986
wil) continve,

The program is increasingly involved in internatienal collaboration. This mas
expanded from a scientific exchange program with the Soviets to include major
hardware cooperatinn programs with Japan and the Eurepean Community fnvolving
tans of millions of dallars annually and hutdreds of scientibti. Evaluation of
current international activities is required to take advantage of oppartunities
Tor new ceoperative programs and to avoid duplicative work. The Office of
Fusion Enerqy staff must assure that both the content and the balamrce of tha
exchange programs are appropriate. Negotiations, intragovernmental Tiaison,
and participation in iaternational working groups dealing with both technical
and masiagerial aspects of prejects are very demandiag of staff Eime.
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DEFARTRENT 0OF EXERGY

1967 CONGRESSIONAL BUDGET REQUEST

OPERATING EXPENSE FUNDED PROJECT DATA SHEET

THERGY HEGSFARCH

Energy Supply Rescarch and Devetepnent - Operating Expenses
Magretic Fusion

(Tabular detlars in theusands.

Advanced Toroidal Facility (ATF)
Qak Ridne ¥Natianal Llabaratory

Nareative materidl in whale dallars,)

Vatal Estimated Cost {TE€C): $19,900.008
{¢or Design and Constrevctian)
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Advanced Toroidal Facility (ATF)

5 Bioge At iodn - LaeDILAy Total Estimated Cost (TEC): $19,900,000

{Tabular dollars 4n thousands. Narrative material in whnlte dollars.)

Total
Cumulative FyY 1985 Fy 1986 FY 1087 Project
Prior Years Actual Estimate Estimate Funding
Obs. B/R B/0 —__B/R B/0 LTL) B/0 B/A

Fabrication

Operating Expenses (DOE):
Pesign and Construction $ 8,025 $ 6,426 3 6,768 4,784 10,389 $ 06 $ 863 $19,900

$
Subtotal =q.,025 =% T L . =706 — 863 10.000

Retated Funding Requirement

Capitel €quipment 350 218 bh 0 1] Q 1] 1.164
Research (perations ? 4365 626 802 155 221 0 a 3.146

Subtotal s ."§1§ 8% T @&B 155 221 1] [i] 4,314
Total Project $11,340 $ 7,269 $ 7,636 $ 4,899 $10,510 £ 76 % 263 £24,214

Description Objective and Justiffication

The existing [SX-B tokamak facility 15 being modified to test the physics of steady-state, high beka torpidal
configurations, which potentially could provide significant advantages for proposed taroidal fusion reactors., The
modifled device, ATF, is intended to test beta limits and coltisionless traasport in a current-free steady-state
stellarator/torsatron configuratton,

Recent experimental results sbtained 1n stellarators/torsatrons In Japan and Germany have renewed Interest in the LLS.
in utilization of helical windings to achieve steady-state operation of toroidal fusion reactors. The present
stellarator devices are, however, relatively small with limited confinement capadility. ATF ¥s intemded to test
stellarator confinement and beta limits at a level comparable with tokamaks such as 1$X-B and PLT. It will be the only
major WS, facility in the next few years to carry out experiments on stellarators.
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Mvanced Toroidal Facility (ATF)
Oak Ridye Matiocnal Laboratory
Total Estimated Cast (TEC): $19,900,000

(Tabular dollars in thousands. WNarrative material in whole dollars.)

Description, Ohjective and Justification {continued)

The basfc ATF device consists of 3 halical stellaratar coil set, three vertfcal tfeld colls, an ohmic hedting Systom,
dnd a vacum vessel, HMagnetic configuration flexibility, large cross saction and good access are important design
considerations. ML will utilize a significant part of the existing JSX-B facilities, including power supplies, neutrat
bzam systems, instrumeprtation and control systedts, utilities, diagnostics, etc.

The conceptual design was conducted in FY 1983, The perfod from FY 1983 through FY 1986, 1nclusive, wili be used for
design {Title T and I1 Engfneering) acceptance testimng, procurement of tha nacessary hardware, and installation of Lhe
hardware.

{a) Schedule of Planned Activities

Activily Start Complete
Conceptual Design ] i -
Precurement 4Q Fy 1983 44 Fy 1985
Final Design 40 FY 1983 20 FY 1986
Fabrication 3Q FY 1984 4% FY 1986
Assembly 20 FY 1985 1Q FY 1987
Startup 1Q FY 1947

(b) Management and Contracting

A praject manager was appotnted using existing Martim Marietta Eneryy Systems, Tnc. (MMES) procedures. Design was
dooe by tiie MRES Engtneering Divisien. Procurement will be through MMES's Purchasing Divisien using guidelines
appraved by BOE/ORO. Most items will be procured from outside vendors. A comstruction contractor will do site
preparation and construction work using DOE/ORD guidelines,

(c}) Prior Year Achievements

Title | and Il design of all components Including helicel cofls, vacuum wessel and structural shell are completed
and contracts foe procurements were placed. Prototype helical coll segment was fabricated and tested. The

delivery of major components including helical field conductor and structural tee sets, structural shell segmants,
and vacuus vessel will he completed, Field assembly of the device will be initiated,
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Advanced Taroldal Facfiity (ATF)
Oak Ridge Mational Laboratory

Total Estimated Cost (TEC): $19,900,000

(Tabular dollars in thousands., Narrative material in whale dollars.)

1aj

{e)

(f

Lurrent Year Achievements

The assembly of the facility and 1ts commissioning wiill be co&plieted,

Reasons for [ncreases and Decreases

The increase in the TEC from $19,300,000 to 19,900,000 is due to the added Scope to the project. A new set of
mid-vertical rield cofls were added to improve the flexibility of the facility,

Cost Est fmatg

Engineering, Design and Inspection 3 4,740
Procurement and Construction Costs 14,091
Contingency 1,069

Total TIEZ_EI’EU

Escalation 15 included at 8.5% per year.
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DEPARTMENT OF ENERGY

1987 COMGRESSTONAL BUDGET EEEUEET
OPERA N Ll o SHEET

Energy upply Research and Developmeat - Operatfing Expenses
Magnetic Fusion

(Tabular dollars in thousands.

Field Reversed Configuration (FRC) Physics Experimsnt
Spectra Technology

Marrative material in whole dollars,)

Total Estimated Cost (TEC):
(For Design and Construction)

$8,000,000
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FRC Physics Experiment
Spectra Technalogy*
Total Estimated Cost (TEC): $8,000,800

{Tabular dollars in thousands, Narrative material in whole dollars.,)

Total
FY 1986 FY 1987 FY 1988 FY 1989 Project
fstimate Estimate Estinate Estimate Fundin
_B7K_ __Bj0_ __BJRA B/0_ —B/A_ B0 “B/R_ B0 _B/R i

Fabrication :
$ 1,075 475 % 3,050 § 3,060 § 1,450 % 1,450 § 8,000
:

lperating Lxpenses $ 1,075 $ 2,426 §$ 2
Bibtaze] YO TS 7oA 2% .50 3050  L.A50 T.A%0 6,000

Related Funding
Reguirement
Research Operations 1,120 1,120 1,475 1,475 1,0645 1,055 500 500 4,150

Subtatat T30 070 1A TY.A75 T T.08% P B0 500 4,150
e LN IS TE% TIE0 YIS0 TA05 §A05 TT950 00 SIZoTeD

Description, Objective and Justification:

The term field reversed cenfiguration (FRC) refers to a special class of elongated toraidal plasma equilibria contained
in & solenoidal magnetic field; the magnetic Field 1s purely poloidal. Technologleal advances and Increased under-
standing of FRC physlics and fermation procasses have resulted in rendering the FRC a unique and promising approach to
fusion pewer, Its promise arises from the extremely high beta values {of order umity) and its observed ruggedness.

=

The objective of this experiment 1s to achieve conditions at which fusion-relevant confinement and stability can be
tested. This objective §s characterfzed hy a parameter S-the &verage number qof ion orbits between the center ami edge aof
the plasma, Present experiments operate at $ of 2-3. Immediate extrapolation ta the reactor-raquired $§ of 30 would be
costly. However, theoretical praedictions show that at S = 8 conditiens are achieved similar to those encountered in a
fusion plasma, and this value has been chosen a5 a cost-effective near tarm goal.

The hardwars required to meet the axperimental abjectives are: large diameter plasma discharge tube, vacuum vessel and
accompanying support structure, high voltage power supply hanks, and ignition switches for capacitors. There will alse
be costs related to spafg prsparation. The experiment will be designed to achieve a plasma condition of &d-cm-diam,
200-cm Tength, 3.5 X 10" “cm™ particla deﬂSSty, 350 eV temperature, energy confinement time of 2 mitliseconds, and

fusion Lawson parametor of 2 X 1012 5ec~cm ",

¥ThTs project will be constructed at Spectra Technology which 1s non-Governwent owned property.
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FRC Physics Experiment
Specira Technelegy

Jotal Estimated Cost (T€C}: $8,000,000

{Tabular dollars in thousands. Rarratfve material in whole dollars.}

{a] Schedule of Planned Activities
Activity Start Completion
Davfce Dasign 3Q FY 1906 20 FY 1947
Fabrication and Installation 4& FY 1986 20 Fy 1989
8egin Operations Q FY 193¢ Indefinite
(b) Management and Contracting
The techmical reguirements and experimental objectives have been established during a technicat planning effort
with experts in the field reversed confiquration to2ical area. #utside reviews have supperted the timing and
confirmed the experimental objectives, The contractor is Spectra Technelogy in 8ellevue, Mashindton.
{¢}) Prlor Year Achievenents
Technical proposal for project was reviewed and pre~concaptu?] design, project approach and peogran Joals
were accepted.
{(d) Currant Year Achievements
A contract wil? be negotfated and the project maraGesent team will e establisked. Final cest and schedule
profections will be completed after a final project review fs conducted in the first quarter of FY 1987.
{e) Reasons feor Increases and Becreasas

Total estfmated cost (1EC) has been reduced from the 39,700,000 requested in the FY 1986 Cengressienal hdget to

the §8.000.080 contafned heretn. The device size and enerdy sterape requireoents have been reduced as a result of

tine technical reviaw of the proposal.
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FRC Paysics Experiment

Spactra Technology
Total Estimnted Cest (TEC): 38.000,000

{Tabular dellars in thousands, Marrative material in whole dollars.)

[F) Cost Estimate [Cost estimate 1s preliminary)

Engineering and Besfgn $ 1.100
Procurawent and Fabrication 4,000
Assembly and Installatian 1,700

Centingen y 1,200
Tatal T 8,000

Escalation 13 included at 5% per year,
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DEPARTMENT OF ENERGY

1987 CONGEESSTONAL BUDGET REQUEST
OPERATING EXPERSE Fuunm‘h‘ﬁﬁﬂ'ﬁ'ﬂﬁl“ﬁmﬂ.ﬂ

ERGY R

Eneryy Supply Research and Develepment - @perdting Expenses
Maynettc Fusien

(Tabular detlars in theusands.

Reversed Field Pinch
Los Alames Nacienal laberatory (LANL)

Narrative material in whole doliars,)

Tetal Estimated Cest: $32.300.000
(For Pesign and Censtructien)
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Reversed Field Pinch
Los Alamos Natfonal Laboratory

Tota) Estimated Cost: $32,300,000

(Tabular dollars in thousands. Narrative material in whole dollars.)

Total
FY 1986 Fy 1987 FY 1988 FY 1989 FY 1990 Project
Estinate Estimate Estinate Estimate ~Estimate Fundin
P B 7 -7 7 T/ T I YL LT ’_ﬁm'g
Fabrication
Operating Expenses $ 3,420 $ 3,220 $ 6,600 $ 6,400 $ 8,680 $B,680 $ 9,700 % 9.700 $ 3,900 § 4,300 £32,300
Subtota) “1.470 3,720 6.000 6,800 B.680 B.680  9.700 5700 3.000 4.300 32,300
Related Funding
Requirement
Research Operations 915 416 1,400 1,400 485 485 0 0 ' o 2,800
Capital Equipment 3,647 3,647 3,000 3,000 2,153 2,53 2,400 2,400 6.200 6,200 17,400
Subtotal ""4'."53? §,562 —T:'iiﬁ 4,400 7,638 ~ 2,618 2,400 _'1_2. 00 ~— 6,200 6,240 20,200
Total Prodect $ 7,982 § 7,782 $11.,000 $10.800 $11.318 $11,318 $12,100 $12,100 $10,100 $10,500 $52,500

Description, Objective and Justification

The presently pperating reversed field pinch (RFP) devices have achiaved outstanding experimental resclts which surpass
design specifications for the devices. ¥For example, in ZT-40M, experimental duration has reached 25 miliiseconds
exceeding the design goal of 2 millisecond. During the recent review of certain fusion development i1s3ues, the Magnetic
fusion Advisory Committee reconmended proceeding with the physics exploration of the reversed field pinch concept, The
izpertance of extanding the current capability to valves §n the megampere range in arder to test enarqy confinewment was
emphasized. As a result, a device witl be fabricated which will have an initial current perfoemance of 2 megamperes (MA)
with subsequent fncrease to 4 MA. This will bring to the fusion pregram an experimental capability that increases first
wall heat flun, provides information on tokamak-1ike operating modes, high magnetic field shear, physics of MHD heta
1imits, and MWD minimum eneryy states.
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Reversed Field Pinch
Las Alamos Natienal ELaboratory
Total Estimated Cost: $32,300,000

[Tabular dollars in thowsands, MNarrative material in whole dollars.)
Description, Objective and Justification [continued)

The device will cansist of magnetic fi¢ld coils, vacuum system, control system, and structural support systéms. Related
project funding will provide a power supply system from capital equipment funds and the required physics and enginearing
support Crom operating expense funds. The {nitial capabfl{ty of the device will be 2 megamperes of current, but the
device will be upyradable using additional power supply systems to achieve 4 MA. Technical goais will include !1nimizg-
tion of magnetic field errars, n:tesi?n of plasma limiters for high hoat flux, first-wall thermal loading (1.5 to 5 Mi/m‘},
and steady State operational capabilities.

The funding profile shown will allow fabrication to begin in FY 1986, and construction to be complete in CY 1989.

{(a} Schedule of Planned Activities

Activity S5tart Complete
Device Design 10 FY 19B6 20 FY 1987
Procurement 2Q FY 1986 1Q Fy 1939
Fabrication and [nstallation g FY 1986 1Q FY 1990
Plasma QOperations 20 ¥y 1990 [ndefinite

(b) Management and Contracting

The Los Alamos National Laberatory (LANL) has deen assigned responsibility for this project. The LANL management
team 1s being organized and is expected to be complete by the third quarter of FY 1986. An objective of the RFP
prugram 15 to involve other U.S. institutions that have skills needed far RFP develapment. Tu achteve this end,
2 competitive solicitation is to he accampltshed during FY 1986. This solicftatien will seek to attract parties
interested in aawost shared joint participation in this project. Representatives from such a parti{cipant shall
be axpected to participate fully in the project management.

{(c} Prior Year Achievements

Technical proposal for the project was reviewed, and pre-conceptual desiygn, pProject technical approach and proyram
goals were established, This tncluded the recommendation to facorporate cerctain changes in the inftfal hardware
that make 1t capable of 4MA operations. This includes the immedtiate acquisition of a single motor-generator
adequate for the ultimate capability.
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Reversed Field Pinch
Los Alamos Natsonal Labaratory

Tota)l Estimated Cost; $32,300.000

{Tabular dollars In thousends. Horretive material in wiwle qollars. )

(d)

(e)

(f)

Cvrrent Year Achievemewts

A contractor and stte Mas been seiected and the project msnagement tema is being orgdnized. The 10s Alasos Watianal
Laboratory bas been assigied responsibiltty for thls project. [t will De sitat tn the target chomder hal?l of the
Antares facility at LAML. Ffnal cost and schedula projections will He completed during the ihird quarter of

FY 1986.

Reagons for Increases and Decreases

The decislon to provide Rartially for the 4 meqampere pPlasma current cépability resulted from an examinmation of the
world-wide reversed fleld pinch progran and the quidance provided durfng the FY 1086 appropriétion process. This
daclsion affects only sli1ghtly the cest and schedula to achieve the 2 megampere eperation descridbed in the FY 1986
budget submissfen. The 7ull 4 aeyempere curcent capabiltty will be provided dy the fourth quarter of FY 199]1. The
procurement items ratled for in FY 1990 ary predominantly adaitional pewur conversion equipnent nmeded for the
higher current capahility,

Cost Estimate (Cost estimate is peliminary)

Enginéering and Design 4 5,100
Procurement and Fahrication 20 00
Asseadly and Iastallatiow 4,600

cont ingency 2 ;200
Total T30 Eacalation it included ot 25 per year.
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DEPARTHERT OF ENERGY

1967 CONGRESSIONAL BUDGET HEB%EST
OPERATING EXPENS PROJE SHEET

ENERGY RESEARCH

Energy Supply Research and Development - Operating Expenses
Magnetic Fusion

(Tabular dollars in thousands,

OI1T-D Extended Pulse (Heutral Beams
GA Technologies, Inc.

Narrative materfal in whole dollars.)

Total Estimated Cost: (TEC) $7,400,000
(For Desfgn and Construction)
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DI7[-0 Extended Pulse Neutral Beams
6A Technelegies, Inc.*

Tota) Estimated Cost [TEC}: $7.400,080

(Tabular dollars fn thousands. NKarrative @aterial in whole dol%ars,)

Teta)
Eupulative FY 1906 FY 1987 FY 1928 Project
Prior Years Estim:zte Estimate Estimate Fundin

| P |, 7 _B/R B0 s 4

Fabrication: g 3 ; ;

Eeraﬂng E:pen!.es i 0 F T | 237l f 3,000 % 3.000 ¥ 2,079 2,029 7.400
Subtota) R i 2,371 Eearl 3,000 3000 E:ﬂﬂ 2,029 7.t
Total Project $ 0 $2,37t % 2,371 $ 3,840 § 3,000 $ 2,029 8 2,029 $ 7,400

Description, Objective and Justification

The Doublet 111 faciitity with the eew Dee-shaped vacwum vesset fnsialfie¢ (DT1I-8) will e the WS fusion program's most
flexible tokasak facility with a perfoimwance capability in hwirogen approaching that of TFTR and JET. DI[1-D wil]
eperate at lower magnetic field than TFTR. but with a plasma shaping capability that is ere rlexible than that of JET.
The toroidal pregram ptans to rely heavily on D(1[-0 through the 1380's to provide the irformation mecessary to undes-
stand the physics of shaped plasmas with parameteis approaching those of fusion plasmas, To Fulfi)) Its role sn the
torofda) prégrad tt wWill be necesszary for the O(II-D facility to eitend 1t pulse leagth to several seconds. Longer
prise heating 15 required to Bring the larger QI[1-0 plasma tao equilibrium aand then to study the stabitity ef that high
deta equilibrium. Also. marny of the physics phenomena of fnterest evolve over a peried of several seconds.

The DI11.D facllity, as present)y planned, wi)l be capable of multisecond plasma discharges but will lack a scultiseconc
plasma heating capadility, This project wiil provide for the upgrade ef the Ffour extsting neutral beam injection

systems for 5 second eperation and 14 MW of inJected power. ¥Iwe of the neutral beam fajectien systems were previded by
JAERI through the U.S./Japon cecperative pregram on ¥-III1. This prelecl will allaw htgh quality plasma psrameters to de

susta1r;ed for up te 10 seconds. Thts Is the most cost effective means of ebtaining this level of aux{liary heating
c¢opabiifity.

*This project will be censtructed at @A Technolegfes, Inc., which is non.Government owned property.
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TIET

MII-0 Extended Pulse MNeutrail Beams
GA Technelogies, Inc.

Total Estimited Cost (TEC}: $7,400.800

{Tabular dollars in thousands. MWarrative materiai fri whole dollars.)
Pescription, Dbjective and Justification [continued)

The extended puise heating wfl)l afiew the plasma tewperature in DII]-D to be :Increased into the Tow coilisionality
regime 3nd sustained for several seconds providing sufficient time for detailiad investigations to he comiucted. As the
plasea discharee approaches the collisionless regime, its characteristics are theoretically precicted to change. The
transport {s altered, therefore, the confinefiant preperties are changed. In a@ddition, the plasma pressure is elevated,
producing changes in the KHD activity and the stadtlity of the ptasma configuration, The physics of this redime have
been studied theeretically, dut definitive experiaents have 7.0t been POsstble because the proper plasma conditions ceuld
not be achieved. Experiments conducted wfith B111-D using the modified neutrall besm injection systems are expected to
greatly expand our sctentific &rewledge of this regiae.

buring 1987, werk wiil he completed on modification of the two meutral heam injection systewms for five second operaties.
#rocurement of the new long pulse ion seurce will be cempleted and operation of two modified beamlines will begin.

(a) Schedule of Pianned Activities

Activity Start Complete
Deston 4 FY 1588
fabrication 2Q FY 1986 2Q FY 1987
Installation 3Q FY 1986 3¢ FY 1987
Startup 44 FY 198% 2% FY 1988

(b) Management and Cantracting

This project will be managed by GA Technolog9fes, Inc.. San Bie9o, Caltforrnia, wmder separate contract.

(c) Prior Year Achievements

0ne neutral beam injection systewm was modffled for five secend operetien, Twe long pulse ion sources were
procured¢ and installed in the first beau line and tested at full power.



CET

DIl]-D Extended Pulse Meutral Beams
GA Technologies, Inc.

Yotal Estimated Cost (TEC): $7.400,000

(Tabular dollars in thousands. Narrative material in whale dollars.)

{d} Lurrent Year Expectations

Modify a second beamline and procure the remaining seven fong-pulse 1on sources.

{(e) Reasons for [ncreaseas amd Decreases

The cost estimate for the long-pulse ion saurce procurement from RCA has increased. The project completion date
has been postponed because of budget reductiens.

() Cost Estimate

Engineering and Design $ 800
Fabrication and [nstallation 5,700
Conttngency 900

7,900 Escalatfon 1s §ncluded at 5% per year.
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- DEPARTNENT OF FNERGY i

CORGRESS TORAL ROTGE 3

CONSTRUCTION PROJECT DA‘W’?HS

ENERGY SUPPLY RESEARCH AND DEVELOUPMENT - PLANT AND CAPITAL EQUIPMENT
~ MAGNETIC FUSION

(Tabular dollars in Lhousands. HNarrative material in whola dollars,)

l. Title and location of project: General plant projects 2. Project No.: B7-R-901
3. Tate A-E work initiated: 1St (tr. FY 1987 s &, Previous cost estimate: Wone
Date:
3a, Date physical censtruction starts: 2nd Qtr. FY 1987
6. Current cost estimate: 38,200
4, Deate construction ends: 4th Qtr. Fy 1988 Pate: December 985
Costs
After
7. Financial Schedule: Fiscal Year dbligations FY 1985 Fy 1086 FY 1987 FY 1987
Prior Year Projects XXXXXXXX $ 4,245 $ 3.479 $ 2,862 b 1]
FY 1985 Projects $ 9.400 3,255 4,330 1,815 0
FY 1986 Projects 8,764 0 2,697 4,099 1,968
FY 1987 Projects 8,200 0 0 2,711 5,489
T 750 2 §Ti0G06 2§ 1L.48T 3 LT
8. Brief Physical Description of Project

These projects provide for the many miscellaneous alterations, additieas, modifications, replacements, and nos-major
new construction items roquired arnually to provide continuity of operation, tmgrovesent in aconomy, road and street
improvemonts, elimfnattoa of health and safety hazards, minor changes in operating methods, and protaction of the
Government's significant Investment in factlfties at the present tiee. The continuing review aof our requirements will
result in some of the projects being changed in scope; it will also result in other projects being added to the list
with the necessary postponements of some now Ifsted, all dependiny on conditions or situations not apparent at thls
tima.
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CONSTRUCTION PROJECT DATA SHEETS

1. Title and location of project: General plant projects 2. ProJect No.: B7-R-901

8, Brief Physfcal Description of Project (continued)

the currently estimeted distribution of FY 1987 fuids by office is as follows:

1. Los Alamas National! Laboratory 3 300
2. Lawrence Livermere Hational Ladaratory 200
3. Princeton Plasma Physics Labaratory 500
4. Oak Rida= Kational Eabaratory 7,200

T 8,000

Y. Purpose, Justification of Need for, and Scope of Project

The foliowind are tentative examples of the major items to be Performed at the vartous locations:

LOS Aldmos Nﬁtiona] Lahﬂ‘rﬂtﬂr_'f.,..g .............................. TR ) 00, P0OPIveaOovevoo® $ 300

Requirements include laboratory and office modiFfcations, and additions and upgrading of builéing service systems &s
required te meet programmatic goals of the #agnetic Fusion Energy prugrem,

Lawrence Livermore Rationa) LABOPEEORY...ce..rvereiotrcrotresotonsoscssasassnssannssasons a e pJoa)

WMFECC Tape Yault

PrinCEt.n P]amﬂ PI‘IEE‘I'EIs thnrawrﬂ“--ﬁ-“"-ﬁli ----- LR R B I R O O O OO O I O I B BN B e w S wu*
Safety and Ffire protection improvements, system modyficattons and alierations. 100
Repair by replacement CICADA HYAL UNIES,ieecertotecereonreatoveresacncnssanansn 350
Miscellaneous small mprojects........ E T i o Fi0 Lo e o5 Jolt @ »io o g Mle ole,asTe m ole o o [5Vol5 50

*These Projects will be consiructed at tne Prisceton Plasma Physics Laboratory which 1s non-Government owned Property.
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CONSTRUCTION PROJECT DATA SHEETS

1. Title and location of project: General plant prejects 2. Project No.: R7-R-S0l

9, Furpose Justification of Need for, and Scope of project {continued]

.ﬂk R‘Idge “ationa] Lﬂ.tll:lrﬂtﬂrjl' ............. ©c0cd b +00014P +000000000to0o0Ccom@ocvom@oovom®oscovor ° 3 7,200

These funds cover the Magnetic Fusion Ereryy program's respensibility to Ffund ail) of the
generic 6eneral Purpose Plant Projects needs at this multigurpose taboratory.

Air Cenditiening Contsral Mechanical SROPS . e.cecreueceereecaccnnas R AT 160
Lahoratory Improvements. Bioloyy Administratfon and Researth quidiny.,.... 204
Replace £tevator 2, B1010gical Research FaCilitye.vcusrioecesesonrocacanessn 450
East Parking, Lot LigMTng Replacement:isiee accteoitacacscsdensancoiongdneds 125
Radiochemicai Nepiocessing Plant-Evacuation Alarcs and femcote Monitoring... 95
Fire Pretection Instailation, Central Research Libracy....cviceceeaeeceane. . 60
Stea Plant Storaqe tunding............... ..... AL LG o LIS 52
Conpytar Science Research Factlity...cceeeeneennacnccrerensovenean oo I, o 985
Toxic Sui)stanc,e Inh&lation Fac1l1t)’-4 ..... L00Ji0acobtidiaracriotacancan ®0cac o 700
83ckup Tape StOr‘age Yault....... +040P v+ 0408 %cccerPios socsececcomscsoroscsocs 180
New Facilities for Safety, Security, &nd Efffictency....... ke S Nk i, 1oo
Radiechemical Repirocessing Plant Public Address and ([ntercom System....,,.. 255
Saparation Science and Technology Facility....ceceem.- o el Hy TR AL 650
High Bay Engineeriny @ffices and LaboratorieSe.q..s.wcoreprsocaceesacvacans 470
Switchgear Modernizatien, 81ology Research Laboratory Bu11d1ng ............. 830
Fac1lity upgrade..,_... ....................................... tb0tever S 658
Balance ¥egative Air PrQSSure Fusion Energy Admzntstratzon. Research

E\n'ldlng ................................. tedeceet bt PA bt b i totet pot PO tra e 280
Centainment. Ventllct1on. Afr Routing and Control SystemSeeseocsscacaas e K 950

Since necds and priorities mey change, other Projects may be sudbstituted for those listed, and sore of these may be
located on non-Government ewned property.
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CONSTRUCTEON PROVMECY DATA SHEETS

e o —

1. Title and %ocaticn of Droject: Eoneral plant projects 2. Project No.: 87-R-901

10. Oetails of Cost Estimate Lo

Not avaflable ae this tiue.

11. Method of Performance

Desian and engineering will be an “he basis of negotiated subcontracis and construction werk uader §ixed price
subcontracts awdided on the basis of conpetitive bidding.

12. Funding Schedute of Project Funding and Dther Related Funding Requirements

ihis jtex does not apply to genera) plant prolects.

13. Narrattye Explanation of Total Project Funding and Other Related Fundiane Requirements

ihis ites does net apply to G@qoral Plant prolects.
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X Upgrade
Princeton Plamma

Encrgy Supp1Y Research ond Nevolapment - QperatingG Expenses
Hagaeltic Fysien

(Tabular dollars tn thousands.

Phvsics Ladoratory

Marrative material in whele dollars.}

Total Estimated Cost: $9, 200,000
(For Design and Construction)
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PBX Upgrade
Princeton Plasma Physics Ladaratory®
Total fstimated Cest: $9,200,080

(Tabular dollars in thousards. HNarrative sratertadl in wheile doilars.)

Total
Fy 1985 FY 1986 FY 1987 drodect
Actual Est imade Estimate Fundin
B7A B/0 ~ BJA B/ ‘“'m,—g'
Fabrication
Operating Expenses $ $ 0 $5,37 $5,37 $3.833 I 3,833 $ 9,200

0
Subtotatl - 0 0 TEmET %37 7,833 ~ 3,037 ~G.300
Total Project $ o $ 0 $5.387 3$5.37 $ 3,833 ¢ 3,833 $ 9,200

Description, Oviective and Jusvification

The presently operating PBX wifl be modified to allow for increased beta operation 1A Af9h aspect ratio tokamaks. The
upgrade wt1l include reconfiguring the pusher coil to produce higher ingentation H.owde operation and adding passive
stabllizer plates <o contral disruptions attributed to external kink modes, The gmal is to achieve the highest
possible bet2 operation since beta 1s a direct nweasure of the efficiency of magnetlc ffeld wtilizatfon.

To date all tokanak maximun beta values have been deterwined by the Trayan 1imiz, which states that beta is
proportional to plasied current and inversely proportional to plasnw radius and toroidal magtetic field. P8X Upgrade
seeks to exceed th3s theoretical first stabiiity regima 1fmit by indenting the piasma. thereby suppressing the
internd¥ %ink and ®allooning mades, By smeans of shaping the plasmz and gassively stabilizing the instabilities, P8X
Upgrade should be able to demonstrate wliether or not access can be yained to the region of second stabliity and the
carrespondirngly higher &eta values.

*The project wfl1 be constructed at the Prfnceton Piasma Physfcs Laboratary which fs non-Governoent owsred proferty.
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PBX Upyrade

Princetan Plasma Physics taboratory .
Tetal Estimated Cost: 59,308.000

(Tabular dollars in thousands. MNarrative matorial in whole dollars. |

Nescription, Objective and Justification {continued})

{3) Schedute of Planned Activities

Activity Start Complete
Conceptual Desion 10 FY 1985 10 FY 1986
Stop PEX QOperation 10 FY 986
Fabrication of Parts 2Q FY 1986 19 FY 1087
Jnstallation of Plates and Ceils 3Q FY 1986 10 FY 1987
Start PBX-Upgrade Qperation 20 FY 1987

{b) Hanagement and Contracting

This project witl be mianaged by PPPL., Princeton., New Jersey.

(c) Prfor Year Achievements

Engineerinyg dosign was completed. Fabrication and installation of the passive plates, pusher coil, and
modification of power svppliies and €3agnostics ceewoenced.

(d) Current Year Achieveoents

Tie upgrade will be completed in the second quarter of FY 1987, Full scaie operation will bagin in the third
quarter of FY 1687,

(e) Reasons for Inceeases and Decreases

i A
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PBX
Prim

Ubgrade
ceton Plasma Phystcs Laboratory

{Tabular dollars in thousands.

Total Estimated Cost:

Rarrative material in whole dollars.)

$9,200,000

bescription, Dbjective and Justification (continued)

(f)

Cost Estimate (Cost estimate is preliminary)

Engineering and Design $ 2,000
Fabrication 6,000
Cantingency

1,500
Total 3 E,Eﬁﬂ
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