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Form 990-PF Return of Private Foundation OMB No. 1545-0052

or Section 4947(a)(1) Nonexempt Charitable Trust

Department of the Treasury Treated as a Private Foundation

‘Internal Revenue Service Note. The foundation may be able to use a copy of this return to satisfy state reporting requirements.

2011

For calendar year 2011, or tax year beginning

, 2011, and ending , 20

Name of foundation

FUSION POWER ASSOCIATES

A Employer identification number

52-1162794

Number and street (or P.O. box number if mail is not delivered to street address) Room/suite | B Telephone number (ses instructions)
2 PROFESSIONAL DRIVE (301)258-0545
City or town, state, and ZIP code C If exempt. application 1s pending, check here P U
GAITHERSBURG MD 20879
G Check all that apply Intial return initial return of a former public chanty | D 1.Foreign organizations, check here » D
u Final return ] Amended return 2.Foreign organizations meeting the 85%
| | Address change | Name change test, check here and attach computation P> D

H Check type of organization }_(I Section 501(c)(3) exempt private foundation
|—| Section 4947(a)(1) nonexempt chantable trust H Other taxable private foundation

E If private foundation status was
terminated under section
507(b)(1)(A), check here . . . . . »[]

| Fair market value of all assets at end of J Accounting method: ,_I Cash @ Accrual

year (from Part I, col. (c), line 16) D Other (specify)

»>$ 445,616 (Part |, column (d) must be on cash basis.)

F If the foundation is in a 60-month
termination under section
507(b)(1)(B), check here . . . . . »[]

Part || Analysis of Revenue and Expenses

(Part I (The total of amounts in cotumns (b), (a) Revenue and
(c), & (d) may not necessanly equal the expenses per
amounts In column (&) (see instructions).) books

(b)Net investment
income

d) Disbursements

(c)Adjusted net ( )for charttable
income purposes

(cash basis only)

(attach schadula) ...............

Contributions, gifts, grants, etc., received 14,745
13

if the foundation s not required
Check p- to attach Sch B

65

65

1
2
3 intereston savings and temp. cash investments 65
4

Dividends and interest from secunties 1,172

1,172

1,172

5 a Gross rents

b Netrenpr—
income pr (loss)

6 a Net gainf/(loss) f J t¥n ! ina 10

b Gross spl, (@]
all asse line Ba o

7 capital é@ etmcoﬂe{(fr%n!zarfz‘ﬂ‘:yez) Q

mczm<mzxm

8 Net shbifiterm capital gain. . .. .... &
rtns. &
b Less Costof

9 Income m EN“ U.Enoc'

10 a Gross sales legs
¢ Gross profit or (loss) (attach schedule)

11 Other income (attach schedule) . . #.1 107, 696

1,738

1,738

12 Total. Add nes 1 through 11, . ... .. 123,678

2,975

2,975

dwectors, trustees, etc

13 Compensation of offlcers,' B 63 s 850

2,074

2,074 61,776

14 Other employee salartes and wages .

15 Pension plans, employee benefits

16a Legal fees (attach schedule) #2 145

145

145

b Accounting fees (attach schedule) # 3 950

90

90 860

¢ Other professional fees (attach schedule)

17 Interest e e e e

18 Taxes (attach schedule)(see instructiond 4 5,556

353

353 5,203

19 Depreciation (attach sch ) and depletion 2,580

20 OCCUPANCY ........covvvnvnnnnn 6, 986

489

489 6,497

21 Travel, conferences, and meetings. . . 22,635

22,635

22 Prnting and publications .......... 443

443

23 Other expenses (attach schedule). #.5 21,399

70

70 18,328

24 Total operating and administrative

expenses. Add lines 13 through 23 124,544

3,221

3,221 115,743

25 Contnbutions, gifts, grants paid . .

OMUZMoOXmMm Z—FT0> ® OZ—-> DMV

26 Totalexp & disbursements Add lines 24 and 25 124,544

3,221

3,221 115,743

27 Subtract ine 26 from line 12

and disbursements

a Excess of revenue over expenses -866

b Net investment income (t neg , enter -0-)

¢ Adjusted net Income (f neg , enter -0-)

For Paperwork Reduction Act Notice, see the instructions.

JVA 11 990PF1 TWF 990 Copyright Forms (Software Only) - 2011 TW

Form 990-PF (2011)
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Form 990-PF (2011) FUSION POWER ASSOCIATES 52-1162794, Page 2
m Balance Sheets ﬁggg:get%sncgglglrl'lﬁssah%%I%rr?)%ufnotrs in the Beginning of year End of year
end-of-year amounts only (See inst.) (a)Book Value {b)Book Value (c)Far Market Value
1 Cash -- non-interest-bearing 45,303 43,257 43,257
2 Sawvings and temporary cash investments 95, 984 93,959 93,959
3 Accounts receivableb 8,400 i
Less: allowance for doubtful accts. M 9,930 8,400 8,400
4 Pledges receivable » o o
Less: allowance for doubtful accts. P
Grantsrecevable ............. ... ... ... . ... ...
Recevables due from officers, directors, trustees, and other
disqualified persons (attach schedule) (see the instructions) . .
7 Othernotesand loans
A receivable (attach schedule) P e e . _ - [ |
S Goubtiulaceounts >
S ;
E 8 Inventoriesforsaleoruse ............. .........
T | 9 Prepad expenses and deferred charges . .
S 110a Investments -- U S and state govt ablhgations (attach schedule)
b Investments -- corporate stock (aftach schedule)
¢ Investments -~ corporate bonds (attach schedule)
14  investments -- land, buildings,
and equipment basis
Less accumulated depreciation
(attach scheduls) 4
12 Investments -- mongage loans .......... ......
13 Investments -~ other (attach schedule) .................
14  Land, buildings, and equipment basis 170,374 'Jrf_6__7~ o I f
(ttach cohedule). oprecatony, 104, 541 68,413 65,833 300, 000
15 Other assets (describe ¥ )
16 Total assets (to be completed by all filers -- see the
instructions. Also, seepage 1,iteml) . ................... 219,630 211,449 445,616
II- 17 Accounts payable and accrued expenses . ............... 1,947 1,204 {'
A |18 Grantspayable .. . .. ....... '
|B 19 Deferred revenue . 81,145 74,573
II_ 20 Loans from officers, directors, trustees, and other disquahfied persons
T |21 Mortgages and other notes payable (attach schedule)
IE 22 Other liabiities (describe W )
S |23 Total liabilities (add lines 17 through 22) | L. 83,092 75,777
Foundations that follow SFAS 117, check here. . P_(]
NF and complete lines 24 through 26 and lines 30 and 31.
EU[24 Unrestncted ........ ... ... ...l 136,538 135,672
T g 25 Temporarily restricted . ...............oiuine . |
A B 26 Permanentiyrestncted ............. ... ... .. ... ..., ‘
g A Foundations that do not follow SFAS 117, ck. here » D !
L and complete lines 27 through 31. !
; ﬁ 27 Capital stock, trust pnncipal, or currentfunds .......... ,
o C|28 Pad-in or capital surplus, or land, bldg., and equipment fund
R g 29 Retained earnings, accumulated income, andowment, or other funds 136, 538 135, 672
30 Total net assets or fund balances (see the instructions) 136,538 135,672
31 Total liabilities and net assets/fund balances(see the inst.) 219,630 211,449
[Part llI| Analysis of Changes in Net Assets or Fund Balances
1 Total net assets or fund balances at beginning of year -- Part II, column (a), ine 30 (must agree with
end-of-year figure reported on prior year's return) 1 136,538
2 Enter amount from Part I, ine 27a e e il e 2 ~866
3 Other increases not included in line 2 (ltemlze) P 3
4 AdAINes 1,2, @Nd 3 L. ... .. e e e a et e e 4 135,672
5 Decreases not included in line 2 (temize) 5
6 Total net assets or fund balances at end of year (line 4 minus line 5) -- Part ll, column (b), Ine30.......... 6 135,672
11 990PF2 TWF990  Copynght Forms (Software Only)- 2011 TW Form 990-PF (2011)
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Form 990-PF (2011) FUSION POWER ASSOCIATES

52-1162794

Page 3

|Part IV

Capital Gains and Losses for Tax on Investment Income

(a) List and descnbe the kind(s) of property sold (e.g., real estate, (b)How acquired| (c)Date acquired {d) Date sold

2-story brick warehouse; or common stock, 200 shs. MLC Co.) b - Qurchase (mo., day, yr.) (mo., day, yr.)
1a
b
c
d
e

(e) Gross sales price

() Depreciation allowed
(or allowable)

(g) Cost or other basis
plus expense of sale

(h)Gain or (loss)
{e) plus (f) minus (g)

o|a|jo|joc|w

Complete only for assets showing gain in column (h) and owned by the foundaton on 12/31/69

(i) F.M.V. as of 12/31/69

(j) Adjusted basis
as of 12/31/69

(k) Excess of col. (1)
over col. ()), If any

(I)Gains (Col. (h) gain minus
col. (k), but not less than -0-) or
Losses (from col. (h))

o alo|o|w

2 Caprtal gain net incorne or (net capital loss)

If gain, also enter in Part |, ine 7 >
If (loss), enter -0- in Part |, kne 7

3 Net short-term capital gan or (loss) as defined in sections 1222(5) and (6).

it gain, also enter in Part |, ine 8,

column (c) (see the instructions) . . . .
if (loss), enter -0~ in Part |, line 8 .

3 0

(Part V |

Qualification Under Section 4940(e) for Reduced Tax on Net Investment Income

{For optional use by domestic private foundations subject to the section 4940(a) tax on net investment income.)

If section 4940(d)(2) applies, leave this part blank.

If “Yes,” the foundation does not qualify under section 4940(e). Do not complete this part.

1 Enter the appropriate amount in each column for each year, see the instructions before making any entnes

(a)d (b) Nt((l:) f D tb(td)- t
CalendaBray?a?(aorrlotaxy:(s;? beg. n) Adjusted quallfylng distributions nonchanata{)aleu—euge asseats (col (bl)sdrllwgelgnbryaclgl. {c))
2010
2009
2008
2007
2006
2 Totalofine 1, colUMN (d) ... ... . ittt e e 2 0.000000
3 Average distribution ratio for the 5~year base penod -- divide the total on Ime 2 by 5, or by the number
of years the foundation has been in existence If eSS than 5 YEars. . .. .......voeeeen e eennnnn.. 3 0.000000
4 Enter the net value of nonchartable-use assets for 2011 from Part X, line5... ............... 4 440,937
5 Mulliply hned by line B ... ... e s 5
6 Enter 1% of net investment income (1% of Part |, hne 27b). . 6
7 Addlnes5and 6 7
8 Enter qualifying distnbutions from Part XIl, ine 4 . . . . e e e e e 8 115,743
If ine 8 1s equal to or greater than line 7, check the box in Part Vi, line 1b, and complete that part using a 1% tax rate See the Part VI
instructions
JvA 11 990PF3 TWF990  Copynight Forms (Software Only)- 2011 TW Form 990-PF (2011)




[Part VI

v

Form 990-PF (2011) FUSION POWER ASSOCIATES 52-1162794

Page 4

Excise Tax Based on investment Income (Section 4940(a), 4940(b), 4940(e), or 4948 -- see the instructions)

1a Exempt operating foundations descnbed in section 4940(d}(2), check herep [_J and enter “N/A” on line 1.
Date of ruling or determination letter (attach copy of letter if necessary -- see inst.) o ,
b Domestic foundations that meet the section 4940(e) requirements in Part V, check 1
here » andenter1%of Partl,ine27b ... ... ... ... .. ... ... ... Lol
¢ All other domestic foundations enter 2% of line 27b. Exempt foreign organizations enter 4% e
of Part |, line 12, col. (b). ) -
2 Tax under section 511 (domestic section 4947(a)(1) trusts and taxable foundations only. Others enter -0-). . . 2 0
3 AddInes 1 and 2 .. ... e e e et 3
4 Subtitle A (income) tax (domestic section 4947(a)(1) trusts and taxable foundations only. Others enter -0-) . 4 0
5 Tax based on investment income. Subtract line 4 from line 3. If zero or less, enter~0- _ .. ............. 5 0
6 Credits/Payments
a 2011 estimated tax payments and 2010 overpayment credited to 2011 . .. 6a
b Exempt foreign organizations ~~ tax withheld at source ... . .. 6b
¢ Tax pad with application for extension of ime to file (Form 8868) . 6¢c
d Backup withholding erroneously withheld . . . 6d o
7  Total credits and payments Add lines 6a through 6d PP 7 0
8 Enter any penalty for underpayment of estimated tax. Check here D if Form 2220 1S atlached ..... .o 8
9 Tax due. If the total of ines 5 and 8 1s more than line 7, enter amountowed ... ........ I € 9
10 Overpayment. If line 7 is more than the total of lines 5 and 8, enter the amount overpaid. . . .. A 10
11 Enter the amount of line 10 to be Credited to 2012 estimated taxp Refunded) 11
|Part VII-A | Statements Regarding Activities
1a During the tax year, did the foundation attempt to influence any national, state, or local legistation or did it participate or Yes| No
intervens In any political CampPaign? . ... ... .. .. .t e 1a X
b Did it spend more than $100 during the year (either directly or indirectly) for political purposes (see the instructions for
o 1= 471112 ) O 1b X
If the answer is "Yes" to 1a or 1b, attach a detalled descnption of the activites and copies of any matenals pubhshed i
or distributed by the foundation in connection with the activities )
¢ Did the foundation file Form 1120-POL for this year? 1c X
d Enter the amount (if any) of tax on political expenditures (section 4955) |mposed dunng the year
(1) On the foundaton . » $ 0 (2) On foundation managers | Ji 0
e Enter the reimbursement (if any) paid by the foundation during the year for political expenditure tax imposed
on foundation managers > 3 0
2 Has the foundation engaged In any activities that have not previously been reported 1o the IRS? 2 X
If “Yes,” attach a detaled descnption of the activities. i
3 Has the foundation made any changes, not previously reported to the IRS, in its governing instrument, articles of N \
incorporation, or bylaws, or other similar instruments? If “Yes,” attach a conformed copy of the changes.......... 3 X
4a Did the foundation have unrelated business gross income of $1,000 or more duringtheyear?. ..................... 4a X
b If “Yes,” has it filed a tax return on FOrm 990-T fOr thiS YEar? . ... .. ... ououuinnta i ce eeieeeeeeeeeanns 4b N/ A
§ Was there a liquidation, termination, dissolution, or substantial contraction during theyear?........................ 5 | X
If “Yes,” attach the statement required by General Instruction T. B |
6 Are the requirements of section 508(e) (relating to sections 4941 through 4945) satisfied erther: '
o By language in the governing Instrument, or
e By state legistation that effectively amends the governing instrument so that no mandatory directions that
conflict with the state law remain in the governing instrument? . 6| X
7 Did the foundaton have at least $5,000 in assets at any tme during the yr ? If “Yes,” complete Part ll, col (c), & Pan XV 71 X
8a Enter the states to which the foundation reports or with which 1t 1s registered (see the instructions) ‘
»CA
b If the answer i1s “Yes” to line 7, has the foundation furmished a copy of Form 990-PF to the Attorney General (or ) o
designate) of each state as required by General Instruction G? If “No," attach explanation . 8b| X
9 Is the foundation claiming status as a private operating foundaton within the meaning of section 4942(1)(3) or I A
4942())(5) for calendar year 2011 or the taxable year beginning in 2011 (see instructions for Part XiV)? If “Yes,” complete
Part XINV e e e et e, 9| X
10 Did aﬁy persons become substantial contributors during the tax year? If “Yes,” attach a schedule histing their names
Lt I Lo LT S 10 X

JVA 11 990PF4 TWF 9380 Copyright Forms (Software Only) - 2011 TW Form 990-PF (2011)



Form 990-PF (2011)

Page 5

[Part VII-A | Statements Regarding Activities (continued)

"

IS

12

13

14

15

16

At any time during the year, did the foundation, directly or indirectly, own a controlled entity within the

meaning of section 512(b)(13)? If “Yes,” attach schedule (seeinstructions). .. ......... ....... . . .. .......
Did the foundation make a distnbution to a donor advised fund over which the foundation or a dlsquallfed person

had advisory privileges? |f “Yes,” attach statement (see instructions) . .
Did the foundation comply with the public inspection requirements for its annual returns and exempﬂon appllcanon7 .
Website address » HTTP: //FUSIONPOWER . ORG

11

12

13

The books are incare of » SEE ATTACHMENT #7 Telephone no. »

Located at P ZIP+4 P

Section 4947(a)(1) nonexempt charitable trusts fillng Form 990-PF in ieu of Form 1041-~ Check here . .
and enter the amount of tax-exempt interest received or accrued during theyear, ..... .....

>

At any time during calendar year 2011, did the foundation have an interest in or a signature or other authonty over a bank,

securities, or other financial accountin aforeigncountry? .. ... ... ... Ll
See the Instructions for exceptions and filing requirements for Form TD F 90-22.1. If “Yes,” enter the name of the
foreign country p

16

Yes

No

IPart VII-B [ Statements Regarding Activities for Which Form 4720 May Be Required

1a

3a

4a
b

File Form 4720 if any item is checked in the “Yes" column, unless an exception applies.

During the year did the foundation (erther directly or indirectly):

(1) Engage in the sale or exchange, or leasing of property with a disqualfied person?, . ... ... D Yes
{2) Borrow money from, lend money to, or otherwise extend credit to (or accept it from)

No

(4) Pay compensaton to, or pay or reimburse the expenses of, a disqualified person?. . . . . Yes No
(5

Transter any iIncome or assets to a disqualified person (or make any of either available
for the benefit or use of a disqualified person)? .. .. ... .. . D Yes
(6) Agree to pay money or property to a government official? (Exceptlon Check “No"

if the foundation agreed to make a grant to or to employ the official for a period

after termination of government service, if terminating within90 days.) .... ................ D Yes
If any answer is “Yes" to 1a(1)-(6), did any of the acts fail to qualify under the exceptions descnbed in
Regulations section 53 4941(d)-3 or in a current notice regarding disaster assistance (see instructons)? . ... .. . ..
Organizations relying on a current notice regarding disaster assistancecheck here .. ...................... > D
Did the foundaton engage in a pnor year in any of the acts described in 1a, other than excepted acts,
that were not corrected before the first day of the tax year beginning in2011? , . ............ ..
Taxes on failure to distribute income (section 4942) (does not apply for years the foundation was a pnvate
operating foundation defined in section 4942()}(3) or 4942())(5))
At the end of tax year 2011, did the foundation have any undistributed income (hnes 6d
and 6e, Part XIll) for tax year(s) beginning before 2011? . . . @ Yes D No
It “Yes," list the years »2009, 2008, 2007, 2006
Are there any years hsted in 2a for which the foundation s_notapplngthe provisions of section 4942(a)(2)
(relating to Incorrect valuation of assets) to the year's undistnbuted income? (If applying section 4942(a)(2)
to all years listed, answer “No” and attach statement -- see instructions.) _ ... ... .... .. .. . .... ... . ....
If the provisions of section 4942(a)(2) are being applied to anyof the years listed in 23, list the years here
» 20 , 20 20 20
Did the foundanon hold more than a2% dlrect or indirect interest In any business
enterprise at any time durNG the YEaI? . ... ... ... .. ........cceouiieenreeaeaeenansn [] Yes K No
If “Yes,” did it have excess business holdings in 2011 as a result of (1)any purchase by the foundation
or disqualified persons after May 26, 1969; (2) the lapse of the 5-year period (or longer pericd approved
by the Commussioner under section 4943(c)(7)) to dispose of holdings acquired by gift or bequest, or (3)
the lapse of the 10-, 15~, or 20-year first phase holding pernod? (Use Schedule C, Form 4720, to determine
if the foundation had excess business holdings in 2011 ) L. .
Did the foundation invest during the year any amount in a manner that would jeopardlze its chamable purposes’? .......
Did the foundation make any investment in a prior year (but after December 31, 1969) that could jecpardize its charitable
purpose that had not been removed from jeopardy before the first day of the tax year beginning in 2011?

a disqualified person®? . . Yes No
(3) Furmish goods, services, or factlities to (or accept them from) a dlsquahfled person? . . Yes No
E] No

Yes

No

1b

1c

2b

>

3b

X

4a

X

4b

X

JVA

11 990PF5 TWF 990 Copynght Forms (Software Only) - 2011 TW Form 990-PF (2011)




Form 990-PF (2011)FUSION POWER ASSOCIATES

52-1162794

Page 6

[Part VII-B | Statements Regarding Activities for Which Form 4720 May Be Required (continued)

5a During the year did the foundation pay or incur any amount to.

6a

7a
b

(1) Carry on propaganda, or otherwise attempt to influence legislation (section 4945(e))?. . .

(2) Influence the outcome of any specific public election (see section 4955); or to carry

on, directly or indirectly, any voter registrationdnve? . . ... ......... ... .. ool Yes
(3) Provide a grant to an individual for travel, study, or other similar purposes?.............. Yes
(4) Provide a grant to an organization other than a charitable, etc., organization descnbed

In sectton 509(a)(1), (2), or (3), or section 4940(d)(2)? (see Instructions)
Provide for any purpose other than religious, chantable, scientific, literary, or

(5)
D Yes
If any answer is “Yes" to 53(1) (5), did any of the transactions fail to qualify under the exceptions described in
Regulations section 53 4945 or In a current notice regarding disaster assistance (see instructions)?
Organizations relying on a current notice regarding disaster assistance check here

If the answer i1s "Yes” to question 5a(4), does the foundation clam exemption from the tax

because it maintained expenditure responsibility for the grant? N/A D Yes
If Yes." attach the statement required by Regulations section 53 4945-5(d)

Did the foundation, during the year, receive any funds, directly or indirectly, to pay premiums

on apersonal benefitcontract? . . ... .......... ... ..iiieiie..n Yes

Did the foundation, during the year, pay premiums, directly or indirectly, on a personal beneflt contract? . ... ..
If “Yes” to 6b, file Form 8870.

At any time during the tax year, was the foundation a party to a prohibited tax shelter transaction?_ |:| Yes
If “Yes," did the foundation receive any proceeds or have any net income attributable to the transactuon’P

5b

N z

6b

.No

_N/A | ]|

| Part VIll] Information About Officers, Directors, Trustees, , Foundation Managers, nghly Paid Employees

and Contractors

1

List all officers, directors, trustees, foundation managers and their compensation (see instrucﬁons).

(a) Name and address

(b) Title, and av
hours per weel
devoted to position

(c)Compensation
(if not paid, enter -0-)

%Contrubutlons to
ployee benefit plans
and deferred comp

(e) Expense account,
other allowances

SEE ATTACHMENT #8

2 Compensation of five highest-paid employees (other than those

If none, enter "NONE."

included on line 1 -- se

e instructions).

(a) Name and address of each employee paid
more than $50,000

(b) Title, and avg.
hours per week
devoted to position

(c)Compensation

{(d) Contributions to
employee benefit
plans and deferred
compensation

(e)Expense account,
other allowances

NONE

Total number of other employees paid over $50,000

» | 0

JVA 11 990PF6 TWF 990

Copyright Forms (Software Only) - 2011 TW

Form 990-PF (2011)



Form 990-PF (2011) FUSION POWER ASSOCIATES 52-1162794

Page 7

|‘§P'a"rft'§i’l]'lR¥| Information About Officers, Directors, Trustees, Foundation Managers, Highly Paid Employees,

and Contractors (continued)

"3 Five highest-paid independent contractors for professional services (see the instructions). If none, enter "NONE."

(a) Name and address of each person paid more than $50,000 (b) Type of service (c)Compensation
SEE ATTACHMENT #9
Total number of others receiving over $50,000 for professional SErVICeS . ... . ... .. . ... i »
‘RATIXEAH Summary of Direct Charitable Activities
List the foundation’s four largest direct charitable activittes during the tax year. Include relevant statistical information such as the number Expenses
of orgamizations and other beneficiaries served, conferences convened, research papers produced, etc
1+SEE ATTACHMENT #10
14,063
2SEE ATTACHMENT #11
22,635
3SEE ATTACHMENT #12
50,478
4
|’p"5‘?-t‘;|x-\."3§| Summary of Program-Related Investments (see the instructions)
Describe the two largest program-related investments made by the foundation during the tax year on hines 1 and 2. Amount

1

All other program-related investments. See the instructions.
3

Total. Add lines 1 through 3

JVA 11 990PF7 TWF 990 Copyright Forms (Software Only) - 2011 TW

Form 990-PF (2011)



Form 990-PF (2011)FUSION POWER ASSOCIATES 52-1162794 Page 8
| Part X | Minimum Investment Return (All domestic foundations must complete this part. Foreign foundations,
see the instructions.)
1 Far market value of assets not used (or held for use) directly in carrying out charitable, etc.,
purposes:

a Average monthly far market value of securties . ... .. ... ..... ... ... e 1a 94,972
b Average of monthly cash balances . ....... ... .. .. .. ... ... ittt 1b 44,280
¢ Fair market value of all other assets (see the INStructions) . . ... ... ittt 1c 308,400
d Total (add hnes 1a, b, andc) ...... e e P 1d 447,652
e Reduction claimed for blockage or other factors reported on Ilnes 1a and
1c (attach detailed explanation). .. .. . .. o .. I 1e |
Acquisition indebtedness applicable to line 1 assets . L. .. 2
Subtract hne 2 fromling 1d . e .. 3 447,652
Cash deemed held for chantable activites Enter 1 1/2 % of Ime 3 (for greater amount, see
the instructions) e e 4 6,715
5 Net value of noncharitable-use assets Subtract I|ne 4 from hne 3 Emer here and onPartV, line 4, 5 440,937
6 Minimum investmentreturn.Enter 5%ofline5. .. ... .. ... ... ........ .. 6 22,047
| Part XI | Distributable Amount (see the instructions) (Sectlon 4942(])(3) and ())(5) private operating
foundations and certain foreign organizations check here p and do not complete this part.)
1  MimmumnvestmentreturnfromPart X, ne 6 .. ... ... ............ ... .. ... ... .. ... ..., eenn 1 22,047
2a Tax on investment income for 2011 fromPartVl,hne5. ... ............... 2a
b Income tax for 2011. (This does not inciude the tax from Part Vi), . .... ... .. 2b
¢ Add lines 2a and 2b 2c

3 Distributable amount before adjustments. Subtracthne 2c fromlnet . .. .......... ....... ... 3 22,047
4 Recoveries of amounts treated as qualifying distnbutons ., . .. ... .. .... ... ... el 4

5 Addlnes3and4 Cee e e el e e 5 22,047
6 Deduction from distnbutable amount (see the mstrucuons) 6

7

Distributable amountas adjusted Subtract line 6 from line 5. Enter here and on Part XIlI
line 1 . . L S P 7 22,047

[Part XIi | Qualifying Distributions (see the instructions)

1 Amounts paid (including administrative expenses) to accomplish charitable, etc., purposes

a Expenses, contributions, gifts, etc. -- total from Part |, column (d), hne26. .... ........ e e 1a 115,743
b Program-related investments --total fromPart IX-B . .. .. ... ... ... ... .. .. . o .. 1b
2 Amounts paid to acquire assets used (or held for use) directly in carrying out charitable, etc.,
PUIDOSES . . L.\ttt ettt e e e e e 2
3  Amounts set aside for specific charitable projects that satisfy the:
a Suitability test (prior IRS approvalrequired) . . ......... ... .. e 3a
b Cash distribution test (attach the required schedule) ... .. ..... .............. L. 3b
4 Qualifying distributions.Add lines 1a through 3b. Enter here and on Part V, line 8, and Part XIII hne 4 . 4 115,743
5 Foundations that quahfy under section 4940(e) for the reduced rate of tax on net investment income.
Enter 1% of Part |, line 27b (see the instructions) . . . .. . ; 5 0
6  Adjusted qualifying distributions.Subtract Iine 5 from ling 4 . 6 115,743

Note. The amount on {ine 6 will be used In Part V, column (b}, In subsequent years when calculanng whether the foundation
qualifies for the section 4940(e) reduction of tax in those years
JVA 11 990PF8 TWF 990 Copyright Forms (Software Only) - 2011 TW Form 990-PF (2011)




Form 990-PF (2011)FUSION POWER ASSOCIATES

52-1162794

Page 9

[Part X! | Undistributed Income (see the instructions)

o

- 0o O 0 T

10

o Q060 T o

Distnibutable amount for 2011 from Part XI,
ine 7

Undistributed income, if any, as of the end of 2011
Enter amount for 2010 only

Total for prior years 20__. 20 . 20

Excess distributions carryover, If any, to 2011,

From2006 ........

(a)

Corpus

(b)
Years pnor to 2010

(c)
2010

(@)
2011

22,047

From2007 . .......

From2008 ........

From2009 .. ......

From2010 . .......

Qualfying distributions for 2011 from Part Xil,

inea p $ 115,743
Applied to 2010, but not more than line 2a

Apphed to undistributed incoms of prior years
(Elecuon raquired -~ see the instructions)
Treated as distributions out of corpus
(Election required -- see the Instructions)
Applied to 2011 distnbutable amount,
Remaining amount distnibuted out of corpus. . . .
Excess distributions carryover applied to 2011 , |
(If an amount appears tn column {d), the same
amount must be shown in column (a).)

Enter the net total of each column as
indicated below:

Corpus. Add hnes 3f, 4c, and 4e Subtract ine 5
Prior years' undistributed income. Subtract
line 4b from line 2b

Enter the amount of prior years' undistnibuted

income for which a notice of deficiency has been
issued, or on wnich the section 4942(a) tax has
been previously assessed

Subtract ine 6¢ from line 6b Taxable
amount -- see the instructions
Undistributed income for 2010. Subtract
line 4a from line 2a. Taxable amount --
see the instructions . . ... .... PPN
Undistnibuted income for 2011. Subtract
lines 4d and 5 from line 1. This amount
must be distnbutedin2012 . .. ... .....
Amounts treated as distnbutions out of
corpus to satisfy requirements imposed
by section 170(b)(1)(F) or 4942(g)(3) (see
the instructions) , R
Excess distributions carryover from 2006
not applied on Iine 5 or line 7 (see the
instructions)

Excess distributions carryover to 2012.
Subtract ines 7 and 8 from line 6a . , ..
Analysis of hine 9
Excess from 2007. . .

22,047

Excess from 2008, . .

Excess from 2009. . .

Excess from 2010, . .

Excess from 2011,

1
|
l
I
1

JVA

11 990PF9 TWF 990

Copyright Forms (Software Forms) - 2011 TW

Form 900-PF (2011)



Form 990-PF (2011)

FUSION POWER ASSOCIATES

52-1162794

Page 10

[Part XIV| Private Operating Foundations (see instructions and Part Vil-A, question 9)

1a

b
2a

If the foundation has received a ruling or determination letter that it is a pnvate operating

foundation, and the ruling is effective for 2011, enter the date oftheruling. . .. .. ...
Check box to indicate whether the foundation is a private operating foundation descnbed in section [XI 4942())(3) or |

Enter the lesser of the adjusted net
income from Part | or the minimum
investment return from Part X for each
year sted ... ..

85% of line 2a . . .

Qualifying distnbutions from Part XIl,
line 4 for each year hsted

Amounts included in ine 2¢ not used
directly for active conduct exempt act

Qualifying distnbutions made directly
for active conduct of exempt activities
Subtract line 2d fromhne 2c. . .. ...

Complete 3a, b, or ¢ for the alternative
test relied upon:
“Assets” alternative test —- enter.

(1) Valueof allassets. ............
(2) Value of assets qualifying under

section 4942(j)3)(B)1) . ........
“Endowment” alternative test -~ enter
2/3 of min. Investment return shown in
Part X, line 6 for each year listed. . . . .

“Support” ahernative test -- enter

(1) Total support other than gross
investment income (Interest,
dividends, rents, payments on
securities loans (section 512(a)
(5)), or royaiues)

(2) Support from general public and
5 or more exempt organizations
as provided In section 4942(j)(3)
Bw) ..

(3) Largest amount of suppon from an
exempt organization .. .......
(4) Gross Investment income. .

>

4942())(5)

Tax year

Prior 3 years

(a) 2011

(b)2010

(c)2009

(d)2008

(e) Total

2,975

3,074

1,875

3,704

11,628

2,529

2,613

1,594

3,148

9,884

129,672

110,228

135,038

135,471

510,410

0

129,672

110,229

135,038

135,471

510,410

445,616

453,217

444,381

379,885

1,723,099

445,616

453,217

444, 381

379,885

1,723,099

22,407

22,110

23,927

19,179

87,623

0

0

| Part XV Supplementary Infor.'r.riation (Complete this part only if the foundation had $5,000 or more in assets
at any time during the year -- see the instructions.)

Information Regarding Foundation Managers:
List any managers of the foundation who have contributed more than 2% of the total contributions received by the foundation before the
close of any tax year (but only if they have contributed more than $5,000) (See section 507(d)(2) )

NONE

List any managers of the foundaton who own 10% or more of the stock of a corporation (or an equally large portion of the ownership
of a partnership or other enuty) of which the foundation has a 10% or greater interest

NONE

Information Regarding Contribution, Grant, Gift, Loan, Scholarship, etc., Programs:
Check here p if the foundation only makes contnbutions to preselected charitable organizations and does not accept unsolicited
requests for funds. If the foundation makes gifts, grants, etc. (see the instructions) to individuals or organizations under other conditions,

complete items 2a, b, c, and d.

The name, address, and telephone number of the person to whom applications should be addressed:

The form in which applications should be submitted and information and matenals they should include.

Any submission deadlines

Any restrictions or kmitations on awards, such as by geographical areas, chantable fields, kinds of institutions, or other factors:

‘ JVA

11 990PF10 TWF 990

Copyright Forms (Software Only}~ 2011 TW

Form 990-PF (2011)



Form 990~PF (2011) FUSION POWER ASSOCIATES 52-1162794 Page 11
| Part XV | Supplementary Information (continued)
_3_Grants and Contributions Paid During the Year or Approved for Future Payment
Recipient W rectp :nn; ::,:T,:,nnds';',:th F:::S::?n Purpose of grant or
Amount
any foundation manager nt contrnibution
Name and address (home or business) or substantial contributor | oo T e
a Pad during the year
L | T T TP 3a 0
b Approved for future payment
L= £ L S S PP PP 3b
JvA 11 990PF11 TWF 990 Copyright Forms (Software Only) - 2011 TW Form 990-PF (2011)



Form 990-PF (2011) FUSION POWER ASSOCIATES

52-1162794

Page 12

| Part XVI-A | Analysis of Income-Producing Activities

Enter gross amounts unless otherwise indicated.

1 Program service revenue:

a SEE ATTACHMENT #13

Unrelated business income

Excluded by section 512,513, or514

(a)
Business
code

(b)
Amount

{c) (d)
Excl. Amount
code

(e)
Related or exempt
function iIncome
(See the
Instructions.)

52,528

b

Cc
d
e

f

g Fees & contracts from government agencies
2 Membership dues and assessments. . . ..
3 Interest on savings and temporary cash investments _ |
4 Dwvidends and interest from secuntes. . . . . ..
5 Net rental tncome or (loss) from real estate
a Debt-financed property ...............
b Not debt-financed property .. ..........
6 Netrentalincome or (loss) from personal property ,
7 Otherinvestmentincome ....... ........
8 Gain or(loss) from sales of assets other than inventory
9 Net income or (loss) from special events
10 Gross profit or (loss) from sales of inventory |
11 Other revenue a

53,420

65

1,172

bSEE ATTACHMENT #14

1,738

c

d

e

12 Subtotal. Add columns (b), (d), and (e). ... ..

13 Total. Add line 12, columns (b), (d), and (e) . ...

2,975

105, 958

(See worksheet in line 13 instructions to venfy calculations )

.............. 13

108,933

| Part XVI-B | Relationship of Activities to the Accomplishment of Exempt Purposes

Line No. Explain below how each activity for which income 1s reported in column (e) of Part XVI-A contributed importantly to the
v accomplishment of the foundation’s exempt purposes (other than by providing funds for such purposes). (See the instructions.)

JVA 11 990PF12 TWF 990 Copyright Forms (Software Only) - 2011 TW

Form 990-PF (2011)



Form 990-PF (2011) FUSION POWER ASSOCIATES 52-1162794 Page 13

| Part XVIl | Information Regarding Transfers To and Transactions and Relationships With Noncharitable
Exempt Organizations

1 Diud the organization directly or indirectly engage 1n any of the following with any other organization descnbed in section Yes| No

501(c) of the Code (other than section 501(c)(3) organizations) or in section 527, relating to polical organizations? '

a Transfers from the reporting foundation to a nonchantable exempt organization of: B "
) T2 - P e 1a(1) X
(2) OtREr @SSOIS ... .. i\ttt et ettt et ettt e e ettt e e e .. .. | 1a2) X

b Other transactions: R T
{1) Sales of assets to a noncharitable exempPt OrgaNIZANON . ... ... ..ttt tnenei i te e eaeeeenneaannanse 1b(1) X
(2} Purchases of assets from a noncharitable exempt organmization . .......... ... tiiiiirnrnrnenennennnss 1b(2) X
(3) Rental of facilities, equipment, Or Other @ssetS. . .. .. ... .. ... .ot tiriiiiia it itenrae tiriana ... {1b(3) X
(4) Reimbursement arrangementS ... . ....... .....eiiiin e e e e e . | 1b(4) X
(5) Loans orloan QUATaNteeS ... ... .o ouur it e ettt e e e e 1b(5) X
(6) Performance of services or membership or fundraising solicitations . . . . e .. 1b(6) X
¢ Sharnng of facilities, equipment, mailing lists, other assets, or paid employees . 1c X

d If the answer to any of the above Is “Yes,” complete the following schedule Column (b)should always show the falr market value of the
goods, other assets, or services given by the reporting foundation If the foundation received less than fair market value in any transaction
or sharing arrangement, show in column (d) the value of the goods, other assets, or services received.

(a) Lineno| (b) Amount involved |(c) Name of noncharitable exempt organization| (d) Description of transfers, transactions, and sharing arrangements

2 a |s the foundation directly or indirectly affiliated with, or related to, one or more tax-exempt organizations described in

section 501(c) of the Code (other than section 501(c)(3)) or N secton 5277 . . ... ... ... . ittt D Yes E] No
b if “Yes,” complete the following schedule.
(a) Name of organization {b)Type of organization (c) Description of relationship

Under penalties of perjury, | declare that | have examined this return, sncluding accompany: gschedules and statemaents, and to the best of my knowledge and
. belief itis true correct, and complete Declaration of preparer (other than taxpayer)is based on all information of which preparer has any knowledge.
S'gn May the IRS discuss this return
Here > - \D__ PRESIDENT with the preparar shown balow
Signaturd of officer or trustee Date Tile (see nstructions)?f ] ves [X] Ng
. Print/Type preparer's name Prep ignature Date Check El if PTIN
Paid ZoMaL D WTHo us> %%’V 04-28-2012] self-employed [P00128697
repare’ Fimis name p RONALD H THOMAS CPA Firm's EIN p
Use Only Fims addressy 11301 _SPUR WHEEL LANE Phone no. (301) 983-0330

JVA 11 990PF13 TWF 990 Copyright Forms (Software Only)- 2011 TW Form 990-PF (2011)




(SF.?;'J,%?O‘,‘!SOEZ, _ Schedule of Contributors

or 990-PF)

. Department of the Treasury
Internal Revenue Service

OMB No. 1545~-0047

» Attach to Form 990, Form 990-EZ, or Form 990-PF. 2011

Name of the organization Employer identification number
FUSION POWER ASSOCIATES 52-1162794

Organization type (check one)

Filers of Section:

Form 990 or 990-EZ D 501(c)( ) (enter number) organization

D 4947(a)(1) nonexempt chantable trust nottreated as a pnvate foundation
D 527 political organization

Form 990-PF 501(c)(3) exempt private foundation
D 4947(a)(1) nonexempt chantable trust treated as a pnvate foundation

D 501(c)(3) taxable private foundation

Check 1f your organization is covered by the General Rule or a Special Rule.
Note. Only a section 501(c)(7), (8), or (10) organization can check boxes for both the General Rule and a Special Rule. See instructions.

General Rule

|:| For an organization filing Form 990, 990-EZ, or 990-PF that received, during the year, $5,000 or more (in money or property)
from any one contributor. Complete Parts | and il

Special Rules

D For a section 501(c)(3) organization filing Form 990 or 990-EZ that met the 33 1/3% support test of the regulations
under sections 509(a)(1) and 170(b)(1)(A)(v1), and received from any one contributor, durning the year, a contribution of the greater
of (1) $5,000 or (2) 2% of the amount on (1) Form 990, Part VIII, fine 1h or (1) Form 890-EZ, line 1 Complete Parts | and ||

D For a section 501(c)(7). (8) or (10) organization filing Form 990 or 980-EZ that received from any one contributor,
during the year, total contributions of more than $1,000 for use exclusively for religious, chantable, scientific,
iterary, or educational purposes, or the prevention of cruelty to children or amnimals. Complete Parts |, II, and Il

[] For a section 501(c)(7), (8), or (10) organization fillng Form 990 or 990-EZ that received from any one contributor, during
the year, contnbutions for use exclusively for religious, chantable, etc., purposes, but these contributions did not total
to more than $1,000. If this box is checked, enter here the total contributions that were received during the year for an exclusively
religious, charitable, etc., purpose. Do not complete any of the parts unless the General Ruleapplies to this organization because
it received nonexclusively religious, charitable, etc., contributions of $5,000 or more dunng theyear . . ... .. [ ]

Caution. An organization that 1s not covered by the General Rule and/or the Special Rules does not file Schedule B (Form 990, 990-EZ,
or 990-PF), but it must answer “No” on Pant IV, line 2 of its Form 990, or check the box on line H of its Form 990-EZ or on Part |, Iine 2, of its
Form 990-PF, to certify that it does not meet the filng requirements of Schedule B (Form 990, 990-EZ, or 930-PF)

For Paperwork Reduction Act Notice, see the Instructions Schedule B (Form 990, 990-EZ, or 990-PF) (2011)
for Form 990, 990-EZ, or 990-PF.

JVA 11 990B1 TWF 990 Copynght Forms (Software Only,; - 2011 TW



Schedule B (Form 990, 990-EZ, or 990-PF) (2011)FUSTON POWER ASSOCIATES 52-1162 Page 2
Name of organization Employer identification number
FUSTION POWER ASSOCIATES 52-1162794
Contributors (see instructions). Use duplicate copies of Part | if additional space 1s needed
(a) {b) (c) (d)
No. Name, address, and ZIP + 4 Total contributions Type of contribution
AMERICAN PHYSICAL SOCIETY
1 Person
ONE PHYSICS ELLIPSE Payroll
COLLEGE PARK, MD 20740 5,000 Noncash
{Complete Part Il if there 1s
a noncash contribution.)
(a) (b) (c) (d)
No. Name, address, and ZIP + 4 Total contributions Type of contribution
Person
Payrol!
Noncash
(Complete Part Il if there is
a noncash contnibution )
(a) (b) (c) (d)
No. Name, address, and ZIP + 4 Total contributions Type of contribution
Person
Payroll
Noncash
(Complete Part Il if there I1s
a noncash contnbution.)
(a) (b) (c) (d)
No Name, address, and ZIP + 4 Total contributions Type of contribution
Person
Payroli
Noncash
{Complete Part ! if there 1s
a noncash contribution.)
(a) (b) (c) (d)
No. Name, address, and ZIP + 4 Total contributions Type of contribution
Person
Payroll
Noncash
(Complete Part Il if there 1s
a noncash contribution.)
(a) (b) (c) (d)
No. Name, address, and ZIP + 4 Total contributions Type of contribution
Person
Payroll
Noncash
(Complete Part Il if there I1s
a noncash contribution )

JVA 11 990B2 TWF 990 Copynght Forms (Software Only) - 2011 TW

Schedule B (Form 990, 990-EZ, or 990-PF) (2011)



990 SCHEDULE OF OTHER INCOME

ATTACHMENT 1: PAGE 1 - 990-PF PAGE 1,

PART I, LINE 11

OPEN TO PUBLIC
INSPECTION For calendar year 2011 or tax period beginning , and ending .
Name of Organization Employer |dentification Number
FUSION POWER ASSOCIATES 52~1162794
Revenue Net Investment Adjusted
Description of Other Income
and Expenses Income Net Income
MEETINGS & SEMINARS 39,580
SUBSCRIPTIONS 12,948
MISCELLANEQUS 10
DUES 53,420
UNREALIZED GAIN ON INVESTMENTS 1,738 1,738 1,738
\
|
\
|
\
\
Totals: 107,696 1,738 1,738

| JVA Copyright Forms (Software Only) - 2011 TW ERROR: LO601F

11_EOPFGR133




ATTACHMENT 2:

PAGE 1 -

990 SCHEDULE OF LEGAL FEES

990-PF PAGE 1,

PART T,

LINE 16A

OPEN TO PUBLIC
INSPECTION

For calendar year 2011, or tax period beginning

, and ending

Name of Organization

FUSION POWER ASSOCIATES

Employer Identification Number

52-1162794

JVA Copyright Forms (Sottware Only) - 2011 TW

Legal Descnption Amount Net Investment Disbursements for
Income Net Income Chanty
LEGAL FEES 145 145 145
Total: 145 145 145

LOB02F

11_EOPFGR24




ATTACHMENT 3:

990 SCHEDULE OF ACCOUNTING FEES

PAGE 1 -

990-PF PAGE 1,

PART I,

LINE 16B

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax period beginning , and ending .
Name of Organization Employer Identificaion Number
FUSION POWER ASSOCIATES 52-1162794
Accounting Category Amount Net Investment Adjusted Disbursements for
income Net Income Chanty
ACCOUNTING FEES 950 90 90 860
Total: 950 90 90 860

JVA Copyright Forms (Software Only) — 2011 TW

LOBO2F

11_EOPFGR25



ATTACHMENT 4:

PAGE 1

- 99

990 SCHEDULE OF TAXES PAID

0-

PF PAGE 1,

PART I,

LINE 18

DPEN TO PUBLIC
INSPECTION

For calendar year 2011, or tax penod beginning

, and ending

Name of Organization

Employer Identificaton Number

FUSION POWER ASSOCIATES 52-1162794
Category Amount Net Investment Adjusted Disbursements for
Income Net Income Chanty

PAYROLL TAXES 509 25 25 484
REAL, ESTATE TAX 4,967 248 248 4,719
OTHER 80 80 80

Total 5,556 353 353 5,203
JVA Copynight Forms (Software Only) - 2011 TW LOB02F 11_EOPFGR78




ATTACHMENT 5:

990 OTHER EXPENSES SCHEDULE

PAGE 1 990-PF PAGE 1,

PART I,

LINE 23

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax penod beginning , and ending .
Name of Organization Employer Identificaton Number
FUSION POWER ASSOCIATES 52-1162794

JVA Copyrnght Forms (Software Only) — 2011 TW

Description of Activity Revenue and Net Investment Adjusted Disbursements for
Expenses Income Net Income Charrty

CONTRACT EXPENSES 9,978 6,978

SUPPLIES & SERVICES 4,327 4,327

TELEPHONE & COMMUNICATIONS 3,563 35 35 3,528

POSTAGE SHIPPING & DELIVERY] 727 727
BOOKS SUBSCRIPTIONS

REFERENCES 506 506

BANK SERVICE CHARGES 1,798 35 35 1,763

FUSION ENGINEERING AWARD 500 500

Total: 21,399 70 70 18,329

LO601F

11_EOPFGR136
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990 BOOKS ARE IN CARE OF

ATTACHMENT 7 - 990-PF PAGE 5, PART VII-A, LINE 14
OPEN TO PUBLIC
INSPECTION For calendar year 2011, or tax period beginning , and ending .

Name of Organization Employer Identificahon Number

FUSION POWER ASSOCIATES 52-1162794

Part VII-A - Line 14

Individual Name .. ... ... e RUTH WATKINS
or
Business Name’

StreetAddress ..... . .... ........... .. .... .. ... ... 2 PROFESSIONAL DR #249
U S Address

Zpcode 20879 cty GAITHERSBURG State MD

or
Foreign Address

Oty

Postal code

Phone Number . .. . (301)258-0545

Fax Nurnber e e e .

JVA Copyrnight Forms {(Software Only) - 201 TW LOBO1F 11_EOPF5CO3



990 CURRENT OFFICERS, DIRECTORS, TRUSTEES, AND KEY EMPLOYEES

ATTACHMENT 8: PAGE 1 - 990-PF PAGE 6, PART VIII
OPEN TO PUBLIC
INSPECTION For calendar year 2011, or tax period beginning , and ending

Name of Organization

FUSION POWER ASSOCIATES

Employer identificabon Number

52~-1162794

(A) Name and Address

(B) Title and Average
Hrs per Week

(C)Compensation (If
not paid, enter 0)

{D)Cont. to Employee
Ben Plans & Def Comp

(E)Expense Account
& Other Allowances

STEPHEN O DEAN

2 PROFESSIONAL DR #249
GAITHERSBURG, MD 20879
RUTH WATKINS

? PROFESSIONAL DR #249
GAITHERSBURG, MD 20879
LIST ATTACHED

USA,

PRESIDENT
20.00

VICE PRES
4.00

DIRECTORS
1.00

57,200

6,650

JVA Copynght Forms (Software Only) - 2011 TW

LO602F
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990 COMPENSATION OF THE FIVE HIGHEST PAID INDEPENDENT CONTRACTORS
FOR PROFESSIONAL SERVICES

ATTACHMENT S: PAGE 1 990-PF PAGE 6, PART VIII, LINE 2

'OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax period beginning , and ending .
Name of Organization Employer Identification Number
FUSTON POWER ASSQCIATES 52-1162794

Part Vill jll Compensation of the Five Highest Paid Independent Contractors for Professional Services

(a) Name and address of each independent contractor paid more than $50,000 (b)Type of service (c) Compensation
STEPHEN O DEAN
’ 55,250
VENETIA BUTLER
’ 1,000
[XIXI D'MOON
’ 2,760

JVA Copyright Forms (Software Only) - 2011 TW LO601F

11_EOPF1PRO



990 SUMMARY OF DIRECT CHARITABLE ACTIVITIES

ATTACHMENT 10: PAGE 1 -~ 990-PF PAGE 7,

PART IX-A, LINE 1

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax penod beginning , and ending .
Name of Organization Employer {dentification Number
FUSION POWER ASSOCIATES 52-1162794

Charitable Activity

ATTACHMENT IX-A (1)

JVA Copynght Forms (Softwars Only) - 2011 TW

L0BO2F

11_EOPFGR146




990 SUMMARY OF DIRECT CHARITABLE ACTIVITIES

ATTACHMENT 11: PAGE 1 -

990-PF PAGE 7,

PART IX-A, LINE 2

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax penod beginning , and ending .
Name of Organization Employer Identification Number
FUSION POWER ASSOCIATES 52-1162794

Chantable Activity

ATTACHMENT IX-A (2)

Jva Copyright Forms (Software Only) - 2011 TW

LO602F
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990 SUMMARY OF DIRECT CHARITABLE ACTIVITIES

ATTACHMENT 12: PAGE 1 - 990-PF PAGE 7,

PART IX-~-A, LINE 3

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax penod beginning , and ending .
Name of Organization Employer Identification Number
FUSION POWER ASSOCIATES 52-1162794

Charitable Activity

ATTACHMENT IX-A (3)

JVA Copyright Forms (Software Only) - 2011 TW
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ATTACHMENT 13: PAGE 1 - 990-PF PAGE 12,

990 PART VII - ANALYSIS OF INCOME-PRODUCING ACTIVITIES

PART XVI-A, LINE 1

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax penod beginning , and ending
Name of Organization Employer Identification Number
FUSION POWER ASSOCIATES 52-1162794
Unrelated Business Income Excluded by Section 512,513 or 514
It P s R (e)Related or Exempt
em rogram service Revenue (a) Bus (b) Amount (©)Exc| _ (d) Amount Function Income
Code ERROR: Code (see instructions)
A  MEETINGS 39,580
B [PUBLICATIONS 12,948
|
|
Totals: 52,528
JVA Copynight Forms (Software Only)- 2011 TW LOB02F 11_EOPFGRS86




ATTACHMENT 14: PAGE 1 -

990 SCHEDULE OF OTHER REVENUE

990-PF PAGE 12,

PART XVI-A, LINE 11

OPEN TO PUBLIC

INSPECTION For calendar year 2011, or tax period beginning

, and ending

Name of Organization
FUSION POWER ASSOCIATES

Employer Identificaton Number

52-1162794

Unrelated Business Income

Excluded by Section 512,513 0or 514

(e)

JVA Copyright Forms (Software Only) - 2011 TW

LO602F

ltem Program Service Revenue Busgge)ass (b) (c) (d) Rﬁﬁggo%rlﬁégmgt
Code Amount %()R: codgnount (see instructions)
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[Part | .| Election To Expense Certain Property Under Section 179
Note: If you have any listed property, complete Part V before you complete Part I.
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Reduction in imitation Subtract ine 3 from line 2 If zero or less, enter -0-

Hlw N =

(2 A A S
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11
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12
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14
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15

16 Other depreciation (including ACRS) . . ... . L e i

16
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17 |
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Date Method Year

Cost

Land/

Description Other

N/A - Not Applicable

CONDO 01-01-84 A S/ILMM 30 134,205 56,805 0 0 77,400 65,792 2,580

FURNIT JRE 01-01-84 2000BHY 7 36 169 0 0 0 36,169 36,169 0
2 Assels Totals 170 374 56 805 0 0 113.569 101,961 2.580
2 Assets Grand Totals 170 374 56.805 0 0 113,569 101,961 2.580

* Asset disposed this year
~C Carr/over basis In like-kind exchange transaction
~B Exce:ss basis in like-kind exchange transaction




FUSION POWER ASSOCIATES

2011 AMT Depreciation Schedule

©52.1162794 g
Description Date Method Year Basis Prior AMT Regular Adjust
N/A - Not Applicable
CONDO 01-01-84 AS/LMM 40 77,400 12,903 2,580 2,580 0
FURNITIURE 01-01-84 150DBHY 10 36,169 0 0 0 0
2 Assets Totals 113,569 12,903 2,580 2,580 0
2 Assets Grand Totals 113,569 12,903 2,580 2,580 0
\
\
\
* Asset disposed this year
~C Carryover basis in like-kind exchange transaction 1

~B [Excess basis in ike-kind exchange transaction




2011 DETAIL STATEMENTS

FUSION POWER ASSOCIATES

52-1162794 PAGE 1
STATEMENT #1 - CONTRIBUTIONS, GIFTS, GRANTS (EZ1l LINE 1)
LAWRENCE BERKELEY NATL LAB.............. 0., 2,530
ZOALITION FOR PLASMA SCIENCE................... 4,288
CORALITION G&A . . i it e i i et e s e et ae s e e as 464
LBNL G&A . o it it e it e e e e e e 343
DONATIONS GENERAL . .. .. o ittt et e et e e an s 1,525
DONATIONS ENGINEERING PRIZE FUND............... 595
AMERICAN PHYSICAL SOCIETY...... .o, 5,000
TOTAL CARRIED TO EZ1 LINE l.......... 0ot itiiiiiiininennnn 14,745
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FUSION POWER ASSOCIATES
Form 990 PF, 2011 Federal ID #52-1162794

Part [X-A
1. Summary of Charitable Activities

Since its inception in August 1979, FPA has continuously conducted programs designed
to provide the scientific community and the public with information about fusion power
generation as a potential source to supply a portion of the world’s future energy needs.

(1) Publishing a bimonthly newsletter for members and other interested parties. The
newsletter reports on technical developments relating to fusion power generation, discusses
administrative and governmental activities and decisions relating to fusion power development
and announces meetings, forums, and symposia at which fusion power will be discussed. Copies
of the newsletters published for January/February, July/August, and November/December 2011
are attached as Attachments A-1, A-2, and A-3.

(2) Sponsoring conferences, forums and other studies to assess the technological
advances of fusion power generation. The product of any such conference, forum or study is
made available to all persons, including interested government officials and members of the
public. FPA sponsored one conference in 2011. The proceedings of conferences are published
in the Journal of Fusion Energy (Plenum Press).

(3) Research and analyses in fusion. The focus of such research and analyses is the
program management and development of fusion science and technology. FPA received a grant
in 2011 from the American Physical Society.

FPA will continue to conduct conferences, publish newsletters and periodicals, reports,
and to respond to invitations to make presentations to government panels, public forums, or other
groups interested in fusion power production or energy production generally. In addition, FPA
anticipates that, as funding permits, the above activities may be expanded.
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SLANTS & TRENDS

ITER Director General, Osamu Motojima, issues
statement to staff.

See Story on page2

* k¥

The ITER Council met November 17-18 m Cada-
rache and “noted with approval the recent progress
and pace of development within the ITER Organi-

zation.”

See Story on page 2

¥ ok Xk

ITER Site Construction 1s making rapid progress
on the Headquarters building, tokamak excavation
and Poloidal Field Coil Winding Facihity

See Story on page 3

* % ¥k

The U.S. National Academies review of Inertal
Fusion for Energy began with a 2 day meeting 1n
December A second meeting 1s scheduled for late

January.
See Story on page 4

Research on the LHD Stellarator in Japan was
summarized 1n a special 1ssue of the journal Fusion
Science and Technology.

See Story on page 4

Tokamak T-15 at the Kurchatov Institute in Mos-
cow will be upgraded and restarted, according to
Russian sources

See Story on page 5

Kazakhstan Spherical Torus KTM 1s in imtial
operation. Device 1s aimed at study of matenals for
future fusion reactors. See Story on page 5

Prince Albert II presides over opening of First
Monaco Fusion Energy Days Conference

See Story on page 5
% Kk ok
FPA Annual Meeting presentations posted
See Story on page 6
* %k ok
In Memoriam: Shoichi Yoshikawa

See Story on page 8§

* % %
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ITER Update

ITER Director General Osamu Motojima recently
1ssued the following message to the ITER staff.
"Dear all,

"Some very active weeks lie behind us and I would
like to take ths opportunity to highlight some of
the major events that have occurred since First of
all, let me recap the outcome of the seventh meet-
ing of the ITER Council that took place 17-18 No-
vember. To summarize the outcome, the Council
charged us to continue and mplement the cost
containment exercise, to finalize the list of unap-
proved Additional Direct Investments (ADI) and to
brush up the budget planning for the years 2011 to
2013. We have already commtted ourselves mten-
stvely to these charges.

"Since the approval of the ITER Baseline i the
Extraordinary Council Meeting in July of this year,
the ITER Organization has focused its efforts on
mmplementing this "roadmap"” and also the new
management structure. Concerning the Baseline,
our top priority 1s to continue to avoid any slippage
n the schedule and to optimize delivery of the de-
sign and components in six priority areas magnet
coil feeder, cryostat, vacuum vessel, central sole-
noid, TF coils and PF coils.

"We are also committed to ambitious cost contain-
ment actions within the IO and the Domestic Agen-
cies These will need to be reflected m the Work
Breakdown Structure as soon as possible. A re-
sponse to the budget cap of 7.3 Billion Euro (4700
kIUA) set by the extraordinary ITER Counctil, this
goal cannot be realized without a strong collabora-
tion and a good team spirit between the ITER Or-
ganization and 1its agencies I take this opportunity
to thank all my colleagues in the Domestic Agen-
cies and the ITER Organization for the tremendous
effort they are already making.

"Regarding the management structure, [ reported
on the progress made 1n the implementation of a
new management structure--selecting each member
of staff based on their excellence and professional-
1sm--and on the necessary adjustments needed to
finahize 1t. Through this effort, we will execute
adequate measures to improve transparency in the
operation of the project, and seek a more strategic
approach to budgeting and planning

“Then, on the 17 November, we celebrated the
laying of the Foundation Stone for the future ITER
Headquarters building - another landmark i the
history of the ITER project. The fusion community,
to which I have belonged for the past three decades,
had long awaited that moment Our closely nur-
tured dream has now become a tangible reality

"In a little more than 18 months, we will move nto
this beautifully designed and fully functional
building. Ths 1s the place where we, as a responsi-
ble Organmzation, will work as hard as we can to
meet our deadlines and make ITER happen This
foundation stone will bear witness, for centuries to
come, to this great human, scientific and techno-
logical adventure. Let me take this opportunity to
re-iterate my gratitude for the profound support we
have received so far from the seven ITER Mem-
bers, the local governments and the people in this
regron Thank you very much, merci!

"Finally, two weeks ago, we witnessed the pre-
miere of a new conference series, the Monaco
ITER International Fusion Energy Days, in short
MIIFED. The ITER Organization and the Princi-
pality of Monaco share a common concern for the
future of energy and the preservation of our planet's
resources, and that 1s why we have joined our
forces to focus on what 1s at stake with fusion and
energy. The first MIIFED edition was already a big
success. Representatives from each ITER Member
told us that fusion energy 1s on their agenda for
satisfying the energy demand 1n the second half of
this century. The people living on this planet count
on us, and 1t's now up to us to delhiver!"

ITER Council Meeting

On 17-18 November, the ITER Council (IC), the
Governing Body of the ITER Organization, con-
vened for its seventh meeting. The meeting 1n
Cadarache, France, brought together representa-
tives of the seven ITER Members' China, the Euro-
pean Union, India, Japan, Korea, Russia and the
United States under the chairmanship of Evgeny
Velikhov (Russia) and an observer from the Inter-
national Atomic Energy Agency (IAEA).

ITER Director-General Osamu Motojima presented
a status report of the ITER project. The project en-
tered the Construction Phase immediately after the
Baseline was approved at the extraordinary IC on
July 28, 2010 This report included a new strategy
for cost savings and cost containment.

The Council welcomed the actions taken by the
Drirector-General since his appointment and com-
mended the strong collaboration between the ITER
Organization and the Domestic Agencies towards
cost contamnment and cost savings. The ITER
Council noted with approval the recent progress
and pace of development within the ITER Organi-
zation. This includes extensive work at the ITER
site and the placement of high-tech manufacturing
contracts 1n all ITER Parties, including the Vacuum
Vessel, which is a critical path component. In total,

©2010 Fusion Power Associates All Rights Reserved
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46 procurement arrangements representing 60% on
the total value of the project have been signed.

The Council encouraged further efforts by the
ITER Organization and the Domestic Agencies to
mmprove coordmation and to reduce costs. The
Council approved the Annual Work Plan and the
Budget for 2011. The Chairs of the ITER Council
and 1ts subsidiary bodies were re-elected.

ITER Council members and experts, Domestic
Agency Heads, together with representatives of the
local commumties, celebrated the official start of
construction of the Headquarters Building. On this
historic occasion, the Chair of the ITER Council,
Academucian Evgeny Velikhov, stated "this 1s a
very important moment in the history of ITER; 1t 1s
the day our dream begins to take shape".

The meetings of the ITER Council usually follow a
stringent agenda After the opening and before the
Delegates come to discuss the heart of the matter,
the Chairman goes around the table and asks the
Heads of the seven Delegations for an opening
statement, statements that this time all but con-
firmed the commitment of the seven Member States
despite sufferings due to the economic crises.

"1 would like to conclude by saying that in this pe-
riod of economic stress, the U S. Government re-
mamns fully committed to ITER and I and my col-
leagues 1in the Administration are working aggres-
stvely to secure full funding to meet US commt-
ments", Willlam Brinkman, the Head of the US
Delegation and Director of the Office of Science at
the US Department of Energy, said. "We may go
through some difficult times 1n the near future, but
I would encourage my colleagues in the ITER
Council to openly discuss any difficulties they are
facing and how other ITER Members may provide
assistance. We are all in this together."

KIM Young Shik, the Head of the Korean Delega-
tion and Deputy Mmuster for Education, Science
and Technology, called ITER "a vital mission for
all humanity I believe we must always bear 1n
mind, that the success of fusion energy does not
only concern the future of the seven Members, it 1s
the outcome of our collective effort and more 1m-
portantly, a dream and hope for all of humanity."

Remmelt Haange Named Head of ITER Project
Department

At 1ts recent meeting, the ITER Council approved
the appointment of Remmelt Haange as Deputy
Director-General and Head of the ITER Project
Department. "Rem" - as people call hhm — 1s a
very experienced fusion engmeer. He worked on
JET for more than 15 years and led the ITER team

in Naka, Japan, for many years before he became
Technical Director of W7-X, the Stellarator project
based in Greifswald, Germany. He 1s thus very fa-
muliar with the challenges of fusion technology as
such and the challenges of managing a fusion proj-
ect. And because he truly believes 1n fusion as "the
only alternative” he has decided to join the ITER
management rather than thinking about his retire-
ment. He will take up his duties on 17 January

ITER Construction

The work on the ITER platform 1s progressing
rapidly The future Headquarters building 1s com-
ing out of the ground, the basement 1s half there
and 1ts ceiling 1s taking shape too. The works are
thus well on schedule and should be completed in
the summer of 2012

As for the Tokamak excavation, the first phase
work has fimished and soon the trim blasting to
complete the excavation will commence. These
works will run into early 2011 and will be followed
with the pouring of the first concrete 1 springtime.

The construction of the Poloidal Field Coi1l Wind-
ing facility 1s also making impressive progress.
Most of the floor slab 1s completed and the concrete
columns are up. The crane runway beams are also
well underway. The next step now is the mounting
of the steel super-structure, which will finish the
matn structural aspects of the building. Completion
of the final building 1s scheduled at the end of
2011

ITER Insurance

On Tuesday, 30 November, the Director-General of
the.ITER Organization, Osamu Motojima, and the
CEO of ZURICH France, Paolo Ribotta, finalized
the signature process ot the Global Insurance Con-
tract that covers the construction and assembly of
the ITER plant. The contract 1s worth 43 Million
Euros and involves many insurance companies
from Switzerland, France, UK, USA, Germany,
Ireland, China, Korea and Japan.

ITER Correction Coils

The Correction Coils (CC) are part of the ITER
Magnet System and they will play a key role n
ITER's performance. The CC are a set of 18 coils
mserted between the TF and PF coils and distrib-
uted around the Tokamak. Their function 1s to cor-
rect the error field modes resulting from geometn-
cal deviations caused by manufacturing and assem-
bly tolerances. Although much lighter and slimmer
than the TF and PF coils - and running a smaller
current (10 kA) - the CC are larger in size (up to 8
m wide). Consequently, the manufacture of these
coils 15 not as straightforward as 1t would seem at
first sight. The difficulty les first in the hugh preci-

©2010 Fuston Power Associates. All Rights Reserved
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sion required 1n their final dimensions, because the
CC must fit into a narrow, predetermined space;
secondly, their unusual shape, which 1s non-planar
for stde CC and planar, but banana shaped for the
top and bottom CC states another challenge. For
this reason, the manufacture process must be care-
fully developed to ensure the manufacturability of
these coils within specified tolerances, before ad-
vancing to the actual manufacturing stage

Two Procurement Arrangements (PAs) have been
signed by the ITER Orgamization (IO) for acquisi-
tion of the CC, both with the Chinese Domestic
Agency (CN-DA)

Inertial Fusion for Energy
Review Initiated

The U.S National Academes, National Research
Council, commenced 1ts study "Prospects for Iner-
tial Confinement Fusion Energy Systems" on De-
cember 16 with a meeting at the Keck Center, 500
5th Street, NW, Washington, DC and will hold a
second meeting in Pleasonton, CA, on January 29-
31 Persons wishing to attend the public sessions
should contact Jonathan Yanger jyanger@nas edu,
Ph, 202-334-1544. A Committee has been formed,
to be chaired by Ron Davidson (PPPL) and Jerry
Kulcinski (U Wisconsin). Information on the proj-
ect scope, committee membership and meeting can
be accessed on the project's web site
http://www8.nationalacademies.org/cp/projectview
aspx’key=49265

Presentations for the public sessions of the first
meeting included

Perspectives from the DOE Office of Science -
Steve Koonin

Perspectives from the DOE Oftice of Fusion En-
ergy Science - Ed Synakowski & Mark Koepke
Perspectives from NNSA Stockpile Stewardship -
Chris Deeney

Findings from the 2003 FESAC report: "A Plan for
the Development of Fusion Energy” -

Robert Goldston, Michael Campbell

Perspectives from OSTP - Steve Fetter
Perspectives from DOE Office of Science -

Bill Brinkman

Perspectives from NNSA Defense Programs —
Donald Cook

Findings from the 2004 FESAC report: “Review of
the Inertial Fusion Energy Program,” —

Rulon Linford

Challenges to Developing an ICF-based Energy
Source - Harold Forsen

The review committee members are:
Ronald C. Davidson, co-chair
Gerald L. Kulcinski, co-chair

Charles Baker

Roger Bangerter
Riccardo Betti

Jan Beyea

Robert L. Byer
Franklin Chang-Diaz
Steven C. Cowley
David Hammer
Joseph S. Hezir
Kathryn McCarthy
Lawrence T Papay
Ken Schultz

Andrew M. Sessler
John Sheffield
Thomas A. Tombrello, Jr.
Dennis G. Whyte
Jonathan S. Wurtele
Rosa Yang

LHD Stellarator Progress

Recently, the journal Fusion Science and Technol-
ogy, published a special 1ssue (Vol. 58, No 1) on
results from the Large Helical Device (LHD) mn
Japan. The 1ssue comprises 13 chapters with 60
papers and covers not only the progress of experi-
mental studies for past 12 years, but also work on
diagnostics, heating devices, theory including three
dimensional (3D) effects, and engineering related
to superconductivity LHD expeniments started n
1998. Since then, studies to understand the intrinsic
physics of net current-free plasmas have success-
fully proceeded. The LHD operational regime has
been extended by increasing the heating capability
to 23 MW of neutral beam mjection (NBI), 3 MW
of 1on cyclotron resonance frequency (ICRF) heat-
mg, and 2.5 MW of electron cyclotron resonance
heating (ECH). In addition, a new 5 MW perpen-
dicular neutral beam injection system and a new
ICRF antenna were added in FY 2010. Significant
physical achievements wmclude high beta (5.1%),
high density (1.2 x 1021 m 3), and steady state
operation (3200 s with 490 kW), supported by a
reliable cryogenic system that has safely operated
for >56,000 hours. Global energy confinement ob-
tained with a configuration optimized according to
neoclassical theory, has proved comparable to that
of tokamaks running in ELMy Hmode, exhibiting a
gyro-Bohm-like property as seen in the Interna-
tional Stellarator Scaling (ISS95) Significant colli-
sionality dependence (predicted by neoclassical
theory) has not been observed The optimization
according to neoclassical transport theory success-
fully demonstrated that anomalous transport is re-
duced smmultaneously  Further details at
http://www ornl.gov/sci/fed/stelnews/

©2010 Fusion Power Associates All Rights Reserved



Fusion Power Report

Page 5

January/February 2011
Russian Tokamak T-15 to be Restarted

Tokamak T-15 at the Kurchatov Institute m Mos-
cow made first plasma 1n 1988 and was shut down
m 1995. It was the first tokamak to use supercon-
ducting mobium-tin conductors and 1ts 24 toroidal
superconducting magnet coils are still the largest m
the world. An upgrade 1s now n progress, labeled
T-15 MD (for "modified divertor") with the aim of
restarting the device m 2014 Englen Azizov, di-
rector of the Moscow Institute of Tokamak Physics
and Oleg Filatov, director of the Efremov Institute
m St. Petersburg indicate that the device will add to
the list of "ITER-comphmentary machmes" and
also explore the physics needed for a fusion-fission
hybrid reactor

For further information, contact azizov(@triniti ru

Kazakhstan Spherical Tokamak KTM in
Operation

The newest tokamak facility in the world, and the
first fusion experiment n Kazakhstan, 1s the
spherical tokamak KTM KTM, which achieved
first plasma in September 2010, 1s aimed at "the
study of structural materials and components for
future fusion reactors." The device has a plasma
major radius of 0 9 m and a plasma nunor radius of
0.45 m, The device 1s designed to reach a plasma
current of 0.75 MA with duration of the current
plateau of around 5 seconds. The device 1s designed
to accommodate additional heating power of 5 MW
and, eventually, 1s expected to have a thermal load
on the divertor tiles 1n the range of 2 - 20 MW per
square meter.

For further information contact I Tazhibayeva.
tazhibaveva@ntsc kz

Monaco Fusion Energy Days Con-
ference

From 23-25 November 2010, the First Monaco
ITER International Fusion Energy Days took place
in Monaco. The three-day conference, hosted by
the Principality of Monaco, and jointly organized
by the ITER Organization, the Principality, and the
International Atomic Energy Agency (IAEA), of-
fered an exceptional opportunity to explore and
discuss what 1s at stake today 1n the energy world,
and how fusion and ITER can help to meet the
challenges of the coming decades.

The Principality of Monaco 1s supporting ITER 1n
two of the most essential aspects of scientific life:
the training of the next generation of physicists and
engineers and the sharing of knowledge and expern-
ence. In January 2008, a Partnership Arrangement
was signed between the ITER Organization and the
Principality of Monaco, providing a contribution

from the Principality of EUR 5.5 mullion over a
period of ten years. Thanks to this generous dona-
tion, the ITER Organization can finance five Post-
doctoral Fellowships every two years and organize
every other year in the Principality an International
Conference on fusion energy and ITER-related
matters: the Monaco-ITER Intermational Fusion
Energy Days (MIIFED).

Opening the first edition of this new conference
series, His Serene Highness Prince Albert II left no
doubt as to what had led him to support the ITER
project. "This ambitious project obviously caught
my attention because, n the end, 1t should open the
door to an abundant source of energy which 1s
fairly distributed all over the planet", the Prince
said "This new technology will particularly make 1t
possible to liiit global warming currently threat-
ening our Earth and unbalancing ecosystems. By
demonstrating the feasibility of fusion energy in the
long-term, ITER 1s meeting a prionty close to my
heart; that of producing clean, safe energy on a
large-scale to meet humanity's needs."

On the first day of the three-day conference, repre-
sentatives from the seven ITER Members looked at
how fusion fits into the broader energy context.
Korea for example, a nation that 1s currently 1m-
porting 97% of 1ts domestic energy needs, imple-
mented 1 2007 a "Fusion Energy Development
Promotion Law" which illustrates the nation's
strong wish to develop fusion energy and to finally
realize 1t as an energy option. Based on this law, a
"Roadmap for Fusion Energy Development” has
been established. "For Korea", Kyung Jung, the
Director of the Korean ITER Domestic Agency
said, "fusion energy represents a great potential
energy source, as a green energy with carbon free,
environmentally friendly and limitless source for
generating massive energy production certamly
from the 2050s onward. That 1s why we absolutely
need the success of ITER."

India, as one of the world's largest emerging
economies, has an equal interest to mnvest i the
development of fusion technology, as explained by
Anil Kakodkar, Member of the Indian Atomic En-
ergy Commussion’ "In order to provide a a decent
quality of life to everyone, one should plan for at
least 5000 kWh per capita electricity. For India
alone, to reach 5000 kWh per capita, we need to
add a 40% additional electricity generation capac-
1ty In view of the serious climate change threat that
now seems to be real, the "business as usual" ap-
proach clearly will not do. We do not know how
close we are to the tipping point. However we need
to act now to secure survival of our future genera-
tions. Development of fusion energy 1s one such
action that we need to pursue as a prionty."
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Edmund Synakowski, Director of Fusion Energy
Sciences within the U.S. Department of Energy,
said that "fusion represents a transformational sci-
ence that can be part of our long-term energy and
climate solutions, and can be critical in enhancing
political stability. This international meeting n
Monaco 1s an indication of just the sort of engage-
ment we need — fusion requires all of our talents,
all of our resources, because the stakes are so
high."

Jérbme Paméla, Director of Agence ITER France,
the ITER host, said "ITER 1s among the highest-
profile endeavours in which the European Union 1s
involved. ITER 1s a paradigm of what France, as an
EU member state, wants to promote: Europe m-
volved 1 strategic mnovative projects aiming to-
wards a better future, and also Europe as a key
partner in international cooperations The ITER
project 1s exceptional in many ways. He added,
"Such a project does not come without a cost The
price for ITER must be put into perspective with 1ts
promise for long-term sustamnability of worldwide
energy supply and the cost of energy consumption”

The second day of this conference senes focused
on mdustry's imnvolvement by giving a comprehen-
sive update on the ITER licensing and constructton
status and the procurement strategies pursued by
the seven Domestic Agencies. Day three was dedi-
cated to a technical meeting jomntly orgamzed by
ITER and the Intemational Atomic Energy Agency
(IAEA) reviewing the current status of research on
ITER-relevant materials and technologies.

The presentations given in the course of the confer-
ence are available on the conference website
www.miifed2010.com

FPA 2010 Annual Meeting
Presentations Posted

The presentations at Fusion Power Associates 31st
Annual Meetmng and Symposium, Fusion Energy
Focus on the Future, held December 1-2, 2010 n
Washington, DC have been posted. They can be
accessed at the FPA web site
http://fusionpower.org and click on Annual Meet-
mngs. They can also be accessed at the FIRE web
site http //fire.pppl.gov and click on FPA Annual
Meetings. Presentations from previous annual
meetings are found via the same links.

Sheffield et al. Publish Book

Plasma Scattering of Electromagnetic Radiation
(Elsevier, 2010) 1s an update of John Sheffield's
1975 book of the same title. The authors of the cur-

rent edition 1nclude Dustin Froula, Siegfried Glen-
zer and Neville Luhmann. The book 1s available on
Amazon for $134.00.

New to this edition are

* Extensive material on industnal and warm dense
matter plasmas, energetic particle measurements
and nstrumentation and techniques,

* Expanded discussion on relativistic theory,

* Coverage of experimental advances such as the
application to high density plasmas of nertial fu-
sion,

* Computing techniques for solving basic equations
to help researchers compare data to actual experi-
ments, with an appendix dedicated to computation.

Workshop on Opportunities in
Plasma Astrophysics Report

What powers the most luminous sources i the uni-
verse? How is the plasma state altered by ultra-
strong magnetic field? How do magnetic explosions
work?

These are among 10 major questions for plasma
astrophysics 1dentified n the recently released Re-
port of the Workshop on Opportunities 1n Plasma
Aswrophysics (WOPA). "Plasma physics governs
much of the behavior of the visible universe at all
scales, from tokamaks to extra-galactic jets that are
10 billion times larger than the solar system,” said
Stewart Prager, Director of the U.S. Department of
Energy's Princeton Plasma Physics Laboratory
(PPPL) It 1s precisely this close relationship be-
tween fusion plasma physics and astrophysical
phenomena that provided the motivation for the
workshop and report.

PPPL scientist Hantao J1 said WOPA represents the
first ime for a comprehensive assessment of the
opportunities mn plasma astrophysics. J1 and Prager
worked with a team to co-produce the report and
were co-chairs of the workshop, held at PPPL ear-
her this year

This grassroots effort brought together experimen-
talists, astronomers, and computational scientists to
identify the major puzzles at this intersection of
laboratory physics and space science, and to map
out new strategies for better understanding the
plasma universe.

Plasma astrophysics includes processes active 1n
space, solar, and astrophysical plasmas. Often, a
detailed understanding of the plasma physics under
the specific space and astrophysical conditions
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holds the key to many long-standing mystenes. The
practice of plasma astrophysics consists of diverse
components. low energy density magnetized and
unmagnetized basic plasma experiments, high en-
ergy density experiments, liquid metal experiments,
analytic theory, fluid and kinetic computation, theo-
retical astrophysics, observations (space, solar, and
astrophysical), and aspects of fusion energy ex-
perniments

WOPA participants were from umversities, national
laboratories, government research mstitutions, and
private industry, mncluding several scientists from
outside the U S.

The report and more mformation about the work-
shop 1s at:
http://www.pppl.gov/conferences/2010/WOPA/.

Keane and Willis Receive
FPA Special Awards

Former fusion program senior managers at the U.S.
Department of Energy (DOE) Christopher J. Keane
and John W. Willis were the recipients of Fusion
Power Associates (FPA) Board of Directors Special
Awards, presented at the FPA 31st Annual Meeting
and Symposium, Fusion Energy: Focus on the Fu-
ture, December 1-2 1n Washington, DC. FPA Spe-
cial Awards have been given periodically since
1980 to recognize individuals who have made spe-
cial contributions to fusion development. A list of
previous recipients 1s posted on the FPA web site
http.//fusionpower org and chck on Awards.

Dr. Keane served as head of the mnertial confine-
ment fusion program at the DOE National Nuclear
Secunty Administration for many years. He has
since joined the Lawrence Livermore National
Laboratory Dr. Willis served many years as a divi-
sion director 1n the DOE Office of Fusion Energy
Sciences. He retired m 2005.

Dr. Keane's award 1s "in recognition of and appre-
ciation for your managerial contributions to the
inertial confinement fusion technical program
achievements that occurred dunng and beyond your
tenure at the National Nuclear Security Admini-
stration of the U.S. Department of Energy."

Dr. Willis's award 15 " recognition of and appre-
ciation for your managenial contributions to the
magnetic confinement fusion technical program
achievements that occurred during and beyond your
tenure at the U S Department of Energy."

Christopher J. Keane

Dr. Keane put his scientific career on hold, even
though he was a leading research scientist ;m x-ray
laser research, at a ime when scientific leadership
was needed at DOE Under his able guidance, ner-
tial fusion saw the greatest changes since the
founding of the program, including initiation of the
National Igmtion Facility Project, conclusion of a
key bi-national agreement with the French CEA, an
effort to reclaim U S leadership in Petawatt laser
research, construction of OMEGA EP, and jont
OFES and ICF efforts in high-energy density
physics Chris also supported pulsed power activi-
ties at Sandia National Laboratories He was the
federal manager who oversaw the beginning of the
National Ignition Campaign, the formal program to
integrate national and mnternational efforts to drive
for 1gnition on the NIF. Chnis also provided the
leadership and nsight that increased the scientific
collaborative efforts of US ICF research mtema-
tionally and across departmental lines in the US.

John Willis

From 1975 until his retirement in 2005, Dr. Willis
held a series of positions in the DOE’s Office of
Fusion Energy Sciences, with increasing levels of
responsibility In every position, he took a broad
view of what was good for the fusion program, as a
whole, and for the ultimate success of fusion en-
ergy. In the last position he held at DOE, he was
responsible for managing the bulk of U S. research
on fusion energy sciences, from theory and com-
putation to experiments on large facilities, from the
smallest university grants to programs in enabling
technologies. Throughout, John maintained knowl-
edge of the 1ssues and the people involved m his
programs. Over the years, as the fusion program
experienced large disruptions due to budget reduc-
tions and pohcy shifts, John worked within the of-
fice and with the leaders in the field to guide the
program through change with mmimum negative
impact on the science and the scientists When fu-
sion researchers ran into difficulties, they invaria-
bly sought out John, who was always there to help
find a viable path forward. His probing technical
questions were nsightful and always constructive,
with the goal of helping people 1n the field make
their best case. John Willis was a direct contnbutor
to tremendous technical achievements in the fusion
program that occurred during and beyond his tenure
at DOE.

Chris can be reached at keanel @linl.gov
John can be reached at macjohn@mac com

©2010 Fusion Power Associates. All Rights Reserved



Page 8

Fusion Power Report

January/February 2011

Memoriam: Shoichi Yoshikawa

Dr Shoichi Yoshikawa, 76, was an internationally
known leader in fusion energy research. He died
peacefully at his home in Princeton, New Jersey on
November 4, 2010

Born in Tokyo, Japan, Dr. Yoshikawa was a gradu-
ate of the Umversity of Tokyo, and received his
Ph.D. 1n Nuclear Engineering from MIT mn 1961.
He then joined the fusion energy research program
at Princeton University’s Plasma Physics Labora-
tory (PPPL) where he quickly became one of the
scientific leaders of the Model C Stellarator ex-
perimental program. In 1966, he mitiated the con-
struction of a series of fusion experiments based on
a new type of magnetic bottle using multipole
magnetic fields to understand and reduce plasma
turbulence

In 1968, he invented a new type of magnetic bottle
to confine fusion plasmas called the Spherator,
which according to his theoretical predictions,
would reduce plasma turbulence under controlled
conditions. This program culminated with the first
levitated superconductor multipole experiment in
1970 and the larger Floating Multipole (FM-1) n
1973.

In the early1970's, he returned to Japan as a Profes-
sor at the Umversity of Tokyo where he led an ex-
perimental program and taught fusion plasma
physics to a generation of graduate students He
returned to Princeton University in the late 1970°s
as a Lecturer with Rank of Professor in the Astro-
physics Department where he continued to teach
graduate students and was an advocate of mnova-
tive magnetic confinement concepts. such as the
OCLATOR toroidal reactor concept. .

Over the course of his career, he wrote seven books
on subjects that included mathematical physics,
atomic physics, plasma physics and fusion energy,
and was a contnbuting author to several other tech-
nical books. He received the Mamnichi-Shinbun
Award for "Distinguished Publication” in 1974 for
his popular book on fusion. He was a Fellow 1n the
American Physical Society and retired from
Princeton University in 2000.

Igor Sviatoslavsky Passes, Age 78

Igor N Swviatoslavsky, age 78, passed away on
Sunday, Nov. 21, 2010 at Umiversity of Wisconsin
Hospatal.

Igor was born 1n Jerusalem on Oct. 11, 1932, the
son of Nicholas and Alexandna Swviatoslavsky. He
came to the United States on a Fulbnght scholar-

ship in 1951 and attended Davidson College in
North Carolina. He served in the US Army from
1954-1955. He married Wanda Blejwas on May 13,
1956 in New Jersey. He recerved his Masters de-
gree m mechanical engineering from the University
of Wisconsin 1n 1958 and worked for UW-Madison
from 1956 until he retired as a Senior Scientist 1n
2005. He was the 1998 recipient of the John G.
Bollinger Award for his contributions to fusion en-
gineering, for developing mnovative design solu-
tions for fusion reactors, and for developing meth-
ods for recovering lunar resources

Igor loved going on his annual Canadian fishing
trip with his work friends and going to his cabmn
"Pete's Place”" in Northern Wisconsin. Igor loved
reading and wnting poetry. He loved attending his
grandchildren's musicals, baseball, soccer, and bas-
ketball games.

Calendar

Jan 29-31 Second Meeting of U.S. Academy of
Sciences Inertial Fusion Energy Review Commt-
tee. Pleasonton, CA
hitp://www8§8 nationalacadermies org/cp/projectview
aspx?key=49265

Apr 11-14 Workshop on Stochasticity 1n Fusion
Plasmas.  Julich, Germany. http://www.{z-

juelich.de/fsp/

May 2-4 2011 International Sherwood Fusion
Theory Conference. Austin, Texas.

May 9-13 13™ International Workshop on Plasma-
Facing Matenals and Components for Fusion Ap-
plications and 1* International Conference on Fu-
sion Materials Science. Rosenhemm, Germany.
http://www.app mep de/ippcms/eng/for/veranstaltun
gen/konferenzen/pmfc-13/

May 15-19 15" International Conference on
Emerging Nuclear Energy Systems (ICENES). San
Francisco. http //www 1cenes2011.org/

June 1-3 19" Topical Conference on Radiofre-
quency Power in Plasmas. Newport, Rhode Island

June 26-30 38™ IEEE International Conference on
Plasma Science (ICOPS) and the 24™ Symposium
on Fusion Engineening (SOFE). Chicago.
https://engineering purdue.edw/ICOPS2011/
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SLANTS & TRENDS

ITER Director-General Motojima visits Japan to
discuss impact of the earthquake on ITER.

See Story on page26

* ¥k %

ITER Organization in the midst of ongoing dis-
cussions with French safety regulators and local
citizen groups.

See Story on page 26

* ok Kk

U.S. House of Representatives Appropriation
Committee 1ssues report on FY2012 fusion budget.

See Story on page 27

* k%

China announces plans to increase supply of fusion
scientists and engineers.

See Story on page 28

* ok ok

The U.S. Electric Power Research Institute
launches a study to assess the commercial potential
of fusion.

See Story on page 28

* Xk X%

IFMIF Prototype produces first beam as part of
the EU-Japan “Broader Approach” Agreeement.

See Story on 28

The Omega Laser Facility has a full schedule of
operations and requests for user access

See Story on page 29

Frank Chen publishes new fusion book with the
provacative subtitle “How Fusion Can Save the
Planet.”

See Story on page3(

Bob McCrory 1s named a vice president of the
Umversity of Rochester.

See Story on page 30

* % %k

Steven Cowley 1s named to the UK Council for
Science and Technology by UK Prime Minister
David Cameron

See Story on page 31
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ITER Update

What the Japanese call "the Great East-Japan
Earthquake" has caused significant damage to the
JAEA Naka Fusion Research Institute, located
some 300 kilometres south of the catastrophe's epi-
centre Buildings hosting ITER-related activities—
notably the Superconducting Coil Test Facihity
Buwlding, the Gyrotron Test Facility and the MeV-
Class Ion Source Test Facility—were badly shaken.
As the exact scale of damage 1s still being fully as-
sessed, entrance to several buildings remains pro-
hibited for safety reasons.

On 21 June, one week after the ITER Council, D1-
rector-General Osamu Motojima paid a visit to
Naka 1n order to see for himself the extent of the
damage and discuss the recovery plan with Dr. Hi-
romasa Ninormiya, director general for fusion at
Japan's Atomic Energy Agency. Mitigating the
consequences of the Japanese situation on the ITER
schedule was a key 1ssue n the discussion

On 21 June, an important meeting relative to
ITER's nuclear licensing took place in Fontenay-
aux-Roses, outside of Parns. Representatives of the
ITER Department for Safety, Quality and Security
met with members of the Groupe Permanent—the
safety advisory body to the French nuclear regula-
tor ASN that 1s charged with the technical exami-
nation of the ITER nuclear hicensing files. This was
the mid-course meeting of the examination process.

During a presentation on the status of the examma-
tion process, the technical advisors to the ASN
(IRSN - Instutut de Radioprotection et de Sireté
Nucléaire) affirmed that the quality of the answers
submitted by the ITER Orgamzation and the strict
respect of deadlines opened the way for the estab-
lIishment of the date for the final Groupe Perma-
nent at the end of November 2011. This was ap-
proved by the French nuclear authorities and the
president of the Groupe Permanent.

The exammation process began back m July 2010.
Since then, a thousand questions have been raised
by IRSN on the Preliminary Safety Report (RPrS)
and there have been three or four meetings per
month.

In parallel to activities on a national level, the Lo-
cal Commussion for Information 1s preparing 1its
final commentary on the creation of the ITER Basic
Nuclear Installation (INB) under French law. The
Special Working Group created to analyse the
ITER data also asked more than 300 questions to
members in order to prepare 1ts opmion which will
be 1ssued shortly

On 15 June a five-week Public Inquiry began.
During the Public Enquiry, the public has the op-
portunity to make comments on and ask questions
about the ITER project, mn particular its environ-
mental impact and safety aspects.

The question of how to mmprove control of Edge
Localized Modes (ELLMs) and the vertical stability
(VS) of the ITER plasma was one of the key 1ssues
addressed 1n a recent meeting of the ITER Science
and Technology Adwvisory Commuttee (STAC).
Since the Preliminary Design Review performed in
October 2011, the in-vessel coil design team lead
by the Pnnceton Plasma Physics Laboratory
(PPPL) worked with two suppliers from Canada
and China to fabricate the largest Stainless Sheath
Mineral Insulated Conductor (SSMICC) ever pro-
duced 1n the world. "Because of their proximity to
the plasma, conductors with conventional msula-
tion schemes were not an option for the m-vessel
coils,” says Edward Daly, the mechanical engmeer
who led the design efforts. The team therefore de-
cided to choose SSMIC for 1its ability to withstand
ITER's high radiation and bake-out temperatures of
200°C.

The sheer scale required for the ELM and VS couls
in ITER, however, 1s much larger than anything
produced previously. In June, contracts were
awarded to the Institute of Plasma Physics at the
Chinese Academy of Science (ASIPP) based i
Hefe1, China and to Tyco Thermal Controls, 1td in
Ontario, Canada, who both developed prototypes
within four months Once received at PPPL, the
prototypes were cut, pushed, pulled, bent, heated,
electrified, sliced and x-rayed to evaluate their me-
chanical and electrical properties "In general, the
conductor samples performed as we had hoped and
expected," says Ed Daly. "There were no show-
stoppers, but there 1s still work to do." The results
will be used mn the final design and prototyping
phase, planned to start in July. ASIPP has ex-
pressed nterest in manufacturing these coils and
has proposed collaboration with PPPL.

The first Procurement Arrangement for ITER’s Di-
agnostic Division was signed by ITER
Director-General Osamu Motojima and the Head of
the Korean Domestic Agency, Kiyung Jung. The
Procurement Arrangement covers the Neutron Ac-
tivation System, a technology to measure actual
fusion power, and the Vacuum Ultra Violet (VUV)
Edge Imaging Spectrometer, which measures the
mpurities m the ITER plasma. The signature—a
symbolic step forward to the challenging journey of
ITER diagnostics—took place 1n a quiet side event
durmg the recent ITER Council meeting in Aomori,
Japan.
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Neutron Activation Systems (NAS) have delivered
reliable results on various existing tokamaks such
as TFIR and JET "The system installed at JET
was our reference design," explains Luciano Ber-
talot from the ITER Diagnostics Diviston, "which,
together with our Korean colleagues, we developed
further to adapt to the hotter and harsher conditions
on ITER." The improved design 1s currently being
tested on the Korean tokamak KSTAR And it will
be Korea that will ultimately build the NAS system
for ITER. "The Korean Domestic Agency, with full
responsibility and in close collaboration with the
ITER Organization, will do its best to implement
the NAS system and to have it built for the fusion
power measurement on ITER," said H.G Lee, on
behalf of ITER Korea.

Further information available at http://www 1iter org

House Appropriations Report

Despite the strong emphasis in Congress on cutting
federal spending, the U. S. House of Representa-
tives Appropriations Subcommuttee on Energy and
Water has recommended enhanced funding for the
fusion energy program. The Subcommuttee has rec-
ommended to the full Appropriations Commuttee
that funding for the Department of Energy's Office
of Fusion Energy Sciences (OFES) be mcreased
$30,537,000 above this year's level and also be n-
creased by $6,300,000 above the President's FY
2012 budget request. The Subcommuittee's recom-
mendation must be endorsed by the full Commuttee
and the House 1tself and eventually be merged with
a similar measure in the Senate The Subcommut-
tee's recommendations are as follows:

Fusion Energy Sciences

Fusion Energy Sciences conducts basic science re-
search and experimentation seeking to harness nu-
clear fusion for energy production purposes. The
Commuttee recommends $406,000,000 for fusion
energy sciences, $30,537,000 above fiscal year
2011 and $6,300,000 above the request.

While the National Nuclear Security Admnistra-
tion performs mertial confinement fusion research
for nuclear stockpile stewardship, the Office of
Science has historically focused on magnetic con-
finement fusion and other related research. The
Commuttee continues to strongly support magnetic
confinement fusion research both as a source of
American scientific leadership and expertise, and as
a long-term effort to develop a clean energy alter-
native powered by domestic resources. As a result
of the program's sole focus on magnetic fusion en-

ergy, however, the Office of Science's program
does not have a broad framework for pursuing re-
search avenues related to nertial fusion energy. In
anticipation of achieving ignition at the National
Igmtion Facility, a cnifical milestone m the demon-
stration of ertial confinement fusion's feasibility
for energy production, the Department has commis-
sioned a National Academies study assessing the
prospects for power generation with mnertial fusion
energy and identifying obstacles and challenges
that will assist in developing a research and devel-
opment roadmap. The Commuttee supports this
study and encourages the Department to move
quickly upon completion of the report to determine
a proposed path forward for nertial fusion energy
n the event i1gmition 1s achieved. Further, the
Commuttee remains concerned that research exper-
tise may be lost while the Department awaits com-
pletion of the National Academues study, which 1s
not due until July of 2012,

The Commuttee urges the Department to fully
evaluate existing research capabilities that do not fit
easily within the existing weapons-focused 1nertial
and energy-focused magnetic confinement fusion
programs, such as krypton fluoride lasers and mag-
neto-inertial fusion, but that may play important
roles 1f an mertial fusion energy program moves
forward in future years The Department should
take action to avoid wrreversible losses in expertise
in these areas before completion of the National
Academues study.

The budget request proposes $105,000,000 for
ITER, the first full-scale test reactor for fusion en-
ergy. The Committee supports this project as an
mmportant step m the development of fusion energy
and takes seriously the Department's commitments
to mternational collaborations. However, the De-
partment of Energy's required contribution to ITER
1s expected to increase substantially mn the next
several years, and the Commuttee 18 concerned that,
while funding for ITER will yield important ad-
vances to domestic superconductor and other
manufacturing capabilities, 1t may leave little budg-
etary room to continue supporting critical Ameri-
can fusion science expertise. Further, the Depart-
ment has not preemptively indicated how 1t 1s plan-
ning for this impending budgetary challenge, nor
has 1t created a clear prioritization of activities
within Fusion Energy Sciences to guide tradeoffs
when budgets are tight. The Department 1s there-
fore directed to submit a 10-year plan, not later
than 12 months after enactment of this Act, on the
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Department's proposed research and development
activities 1n magnetic fusion under four realistic
budget scenarios. The report shall (1) 1dentify spe-
cific areas of fusion energy research and enabling
technology development in which the United States
can and should establish or solidify a lead i the
global fusion energy development effort, and (2)
identify priorities for facility construction and fa-
cility decommussioning under each of the four
budget scenarios. The Department 1s encouraged to
use a similar approach adopted by the Particle
Physics Project Prioritization Panel that developed
a 10- year strategic plan for the Department's high
energy physics program

Inertial Confinement Fusion and High Yield

(Within the NNSA) the Commuttee recommenda-
tion provides $471,174,000 for the InertialCon-
finement Fusion and High Yield Campaign,
$6,427.000 below fiscal year 2011 and $5,100,000
below the budget request Within these funds,
$62,500,000 shall be for the Laboratory for Laser
Energetics as requested. The recommendation 1n-
cludes $4,000,000 for the Jomnt Program in High
Energy Density Laboratory Plasmas, the same as
fiscal year 2011 and $5,100,000 below the budget
request.

The Commuttee continues to support the National
Igmtion Facility (NIF) and urges the NNSA to
maintain 1ts schedule towards achieving fusion 1g-
mtion. The Committee recommendation includes
the full request to pursue ignition at NIF and to per-
form supporting weapons-related experiments on
its pulsed power facilities. The Committee notes
that NIF 1s already contributing to stockpile stew-
ardship through experiments which ensure the ag-
1ng nuclear weapons stockpile continues to be safe,
secure and effective without nuclear testing.

China To Accelerate Training
of Fusion Personnel

China 1s planming to tram 2,000 skilled experts
during the next 10 years to lead the nation's explo-
ration of magnetic confinement fusion (MCF), said
the Ministry of Science and Technology. "China 1s
trying to dispatch more qualhified scientists to work
on the International Thermonuclear Experimental
Reactor (ITER) mn France," said Cao Jianhn, vice-
minister of science and technology. China contrib-
utes 10 percent of the funding for the multi-billion-
dollar project but 1s only supplying 5 percent of the
scientists working on the mitiative. Among the 21

Chinese people currently taking part in the project
are 17 1n skilled positions and four in management
roles, according to the latest data released by the
ministry. "We urgently need to build a system for
training researchers i both umversities and insti-
tutes nationwide," Cao said. A total of 1,254 re-
searchers are mvolved with MCF-related projects
1n China, he added.

The ITER Agreement, signed in November 2006,
came mnto effect in October 2007 and has an nital
duration of 35 years, although 1t can be extended
for an additional 10 years. The United States and
the Soviet Union imitiated the ITER project 1n the
mi1d-1980s and China has participated since Febru-
ary 2003. Chimese engineers and scientists will be
responsible for building components, such as heat-
g, diagnostic and remote maintenance equipment,
as well as transporting 1t to Cadarache n the south
of France, where ITER 1s being built "The ITER 1s
related to 34 core scientific engmeering technolo-
gies and management subjects," Wan Yuanxi, dean
of the school of nuclear science and technology
under the Umversity of Science and Technology of
China. "Chinese researchers only work on 11 of
them, which means we have no mmvolvement in
more than 60 percent of 1its core scientific engi-
neering technologies and management subjects.”

EPRI Initiates Fusion Review

The Electric Power Research Institute (EPRI) will
mitiate a an "assessment of the potential for fusion
energy power production" with a by-invitation-only
workshop July 19-21 at its Palo Alto, CA head-
quarters. EPRI says 1t will "review the status of
each of the most significant fusion energy power
mitiatives and 1dentify the challenges which each
must overcome before that technology can be
commerclalized."

The workshop will include presentations to a group
of EPRI advisors 1n the areas of tokamaks (Prince-
ton, General Atomics and UCSD), magnetized tar-
get fusion (General Fusion), colliding field reversed
configurations (Helion Energy), laser fusion
(LLNL and NRL) and fusion-fission hybrids
(U.Texas and Georgia Tech).

Further information on the review is posted at
http://fire pppl.gov Persons wishing to mquire fur-
ther about the review should contact:
Tom Mulford at tmulford@epri.com

IFMIF Prototype Accelerator Pro-
duces First Beam

Developing materials resistant enough to withstand
the high-power impact of the neutrons from deute-
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rium-trittum (DT) reactions 1s of utmost importance
for the future of fusion. This task has been assigned
to the International Fusion Matenals Irradiation
Facility (IFMIF) which 1s presently m the Engi-
neering Validation and Engineering Design Activi-
ties (EVEDA) phase. The project 1s part of the
Broader Approach that Japan and the European
Union formally launched m 2007. IFMIF 1s coordi-
nated from Rokkasho, m northem Japan, and
headed by Pascal Garin, formerly of CEA's Insti-
tute for Magnetic Fusion Research (IRFM) and
Agence Iter France

In the future IFMIF plant, whose location has not
yet been decided, two coupled accelerators will
each deliver a deuteron (deuterium 1on) beam of
125 mA at 40 MeV in continuous wave to a lithium
loop The interaction of the accelerated deuterons
with the liqud lithium 1n the loop will generate
neutrons similar to those produced in the DT fusion
reactions. These neutrons will 1n turn wradiate re-
duced-scale samples of matenal to be tested, and
other experiments 1n specific modules

Construction of the EVEDA Lithium Test Loop
(ELiTe) was completed mn December 2010 at the
JAEA Oarai Centre, Ibaraki prefecture. The mstal-
lation was mildly affected by the 11 March 2011
earthquake - "Nothing really serious," says Garin
— and 1ts piping systems will require some check-
ing before operations can resume.

Ten thousand kilometres from Rokkasho, at CEA
Saclay in the Paris region, work on the scale 1:1
prototype accelerator, now officially named LIPAc
(Linear IFMIF Prototype Accelerator), reached an
important milestone. The defining moment oc-
curred 1n the evening of 4 May 2011, when the n-
stallation's imjector produced 1its first proton (hy-
drogen) beam. CEA's Raphaél Gobin, in charge of
the injector design, manufacture and experiments,
announced that—after the successful generation of
a first plasma 1n the 10n source a few days before—
the first beam was measured n the specific block-
house built for this occasion. This first beam was 1n
pulsed regime whereas the final one will be con-
tinuous.

During the EVEDA phase, only the low energy
section, which 1s the most challenging one, will be
tested: the beam energy will reach 9 MeV at the
end of the first cryomodule, while in IFMIF three
extra cryomodules will bring the energy to 40 MeV
that 1s required to optimize the production of neu-
frons.

"LIPAc 1s the accelerator of all records," explams
Pascal Garin. "In terms of mtensity, we're above the
present state-of-the-art by a factor 100 and the en-

ergy of the prototype will be among the highest in
the world, even higher than SNS 1n Oak Ridge."

In the actual IFMIF 1nstallation, the 40 MeV deute-
rium 1ons will generate an accumulated neutron
flux (the "fluence") a hundred times that of ITER,
and slightly above that of the future DEMO. The
target samples will hence "age" some 20 to 40 per-
cent faster than 1n an actual steady-state fusion re-
actor - a unique case of a particle accelerator that
also accelerates time.

The above was excerpted from an article written by
Robert Arnoux published in the ITER Newsline

Omega Laser Operations

The Omega Laser Facility at the Umversity of
Rochester conducted 159 target shots i Apnil (140
on the OMEGA laser and 19 on OMEGA EP). The
average experimental effectiveness was 97.5%
(97 9% for OMEGA and 94.7% for OMEGA EP).
Seventy-six target shots were taken for the National
Ignition Campaign (NIC) program by experimental
teams led by scientists from LANL, LLNL, and
LLE

Forty-nine target shots were conducted for the High
Energy Density (HED) physics program and led by
scientists from LANL and LLNL. The National
Laser Users Facility (NLUF) program accounted
for 24 target shots for the two experimental teams
led by the University of Michigan and the Univer-
sity of Nevada, Reno Ten other target shots were
taken for Laboratory Basic Science (LBS) experi-
ments led by scientists from the U. Rochester.

A record 40 proposals were submitted 1n response
to this year’s solicitation for LBS proposals for ex-
periments to be conducted at the Omega Facility
FY12. The LBS program 1s open to scientists from
the ICF laboratories (LLNL, LANI, SNL, and
LLE) who wish to conduct basic high energy den-
sity science expeniments at the facility. Up to 15%
of the facility time 1s available for this program.
This year’s submissions represent a 74% increase
over those submitted m FY11. A total of 87.5 shot
days at the Omega Facility was requested—over
three times the shot days available for this program
(27 days). A commuttee comprised of experts in
high-energy-density physics from acaderma and
national laboratories reviewed and ranked the pro-
posals.

For further information contact John Soures:
1sou(@lle rochester.edu
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Frank Chen Book on Fusion

Francis F. Chen, Professor Emeritus, Electrical En-
gmeermg Department, UCLA, has published a
book with the provocative title: An Indispensable
Truth: How Fusion Power Can Save the Planet
(Springer) It can be ordered ($49.95) or viewed
onlme at http://www.springer.com and

search on the author’s name or on ISBN 978-1-
4419-7819-6. It can also be ordered from Amazon.

In addition to bemng a fairly comprehensive treat-
ment of fusion research and its status, the 433-page
book also treats climate change, and other energy
sources. In the book’s preface, Chen states:

"Most legislators and journalists have regarded fu-
sion as a pipe dream with very hittle chance of suc-
cess. They are misinformed, because times have
changed. Achieving fusion energy 1s difficult, but
the progress made 1n the past two decades has been
remarkable. Mother Nature has actually been kind
to us, giving us beneficial effects that were totally
unexpected. The physics 1ssues are now understood
well enough that serious engmeering can begin An
Apollo 11-type program can bring fusion online n
time to stabilize climate change before 1t 1s too
late.” About the book, Chen says-

1. For the general public and students, 1t presents
the evidence that climate change 1s caused by man-
kind and what we can do about 1t.

2 For the general public, students, and environ-
mentalists, it discusses the reserves of fossil fuels,
the pollution caused by therr use, mitigation meth-
ods, and attempts to extract the last of them

3 For the general public and students, "green" en-
ergy sources such as wind, solar, and nuclear are
explamned, giving their pros and cons and their en-
ergy payback times. Hydrogen and electric cars are
mncluded.- For scientifically-minded readers, the
physics of how each source works and the forefront
of research are given 1n some detail.

4 For the general public, plasma fusion for energy
1s explained ab initio, with no assumption of previ-
ous scientific knowledge. There 1s a little history
and an msight into the possibilities. The science of
magnetic fusion 1s then treated in detail for physi-
cists, science buffs, and students.

5. For policymakers and engineers, there 1s an ex-
haustive treatment of fusion technology, ending
with a financial analysis of fusion development.
The data are of the type that will help political
leaders make informed decisions on energy policy.

6. For dreamers, the types of fusion reactors possi-
ble i the far future are described which will give
mankind an mexhaustible supply of safe and clean
energy.

Frank can be reached at ffcheneee .ucla.edu

Bob McCrory Named Rochester
Vice President

Robert McCrory, director of the University of
Rochester's Laboratory for Laser Energetics (LLE)
has been named vice president of the University of
Rochester, on the recommendation of President
Joel Seligman and with the approval of the Univer-
sity's Board of Trustees at 1ts May meeting.

McCrory 1s director of the University's largest sin-
gle research program, with an annual budget of ap-
proximately $65 nullion and approximately 350
employees. In addition to 1ts leading role n the na-
tional effort to demonstrate the feasibihty of fusion
power plants, IL.LE has a strong academic compo-
nent both mside the University and in 1ts relation-
ships with other laboratories and universities. Over
the years, more than 800 university students have
received tramning at LLE and more than 200 have
received doctoral degrees. Given the laboratory's
strong academic role, McCrory will retain his cur-
rent title of vice provost, as well as his academic
titles mn engmeering and physics, while also serving
as vice president. He will continue as a member of
the President's Cabinet.

"The Laboratory for Laser Energetics 1s a key com-
ponent of our nation's scientific capital and leader-
ship, a vital component of our work toward an n-
dependent energy future, and a sigmificant con-
tributor to the local economy,” Seligman said. "Bob
McCrory has done an outstanding job 1 leading the
Laser Lab for more than 25 years, and I look for-
ward to continuing to work closely together for
many years to come." Provost and Executive Vice
President Ralph Kuncl said. "Few people are both
vice provost and vice president. But few people
have the range of strategic responsibilities managed
by Bob McCrory. As vice provost, Bob will con-
tinue to have the authority needed for his acadermc
roles. And as vice president, his title now reflects
accurately both in Washington and to the industrial
community the leadership role he plays at the labo-
ratory and m the University more generally."
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McCrory received his B.Sc 1n physics (1968) and
his Ph.D 1n applied plasma physics (1973) from
MIT He came to the University as a staff member
at LLE in 1976 He was appointed to the faculty in
1984 where he 1s currently professor of mechanical
engineering and professor of physics and astron-
omy

He has made numerous contributions to inertial
fusion research. He was awarded the 1995 Edward
Teller Medal for his pioneering research and lead-
ership 1n the use of lasers for controlled thermonu-
clear fusion. He has served on the Director's Advi-
sory Committee for Lawrence Livermore National
Laboratory and as a consultant to the Los Alamos
National Laboratory. He was elected a Fellow of
the American Physical Society 1n 1985, and 1n 2004
he was elected a Fellow of the American Associa-
tion for the Advancement of Science. He was a re-
cipient of Fusion Power Associates 1996 Leader-
ship Award and 1s a member of Fusion Power As-
sociates Board of Directors.

He can be reached at rmecc@lle.rochester edu

Cowley Named to UK Council for
Science and Technology

UK Prime Mimster David Cameron has appointed
Professor Steven Cowley, CEO of the United
Kingdom Atomic Energy Authority, as a member
of the Council for Science and Technology.

The Council for Science and Technology 1s the UK
Government's top-level advisory body on science
and technology policy 1ssues. It 1s made up of fig-
ures from senior levels in science and engineering
fields from mdustry, business and academia, and
reports directly to the Prime Minister.

The announcement noted that Steven Cowley 1s a
theoretical physicist who has been CEO of the UK
Atomic Energy Authority since 2009 The Author-
1ty operates Culham Centre for Fusion Energy, near
Oxford, "which 1s developing nuclear fusion as a
large-scale, low-carbon energy source for the fu-
ture "

Before joining the Authority, Steven Cowley was a
professor at the Umiversity of California Los An-
geles and led the plasma physics group at Imperal
College, London, where he remains a part-time pro-
fessor. He has published over 140 papers and arti-
cles during his scientific career.

Professor Cowley said: "The quality of the UK's
science and technology 1s second to none and our
future prosperity depends 1t. I am honoured to serve
on a Council dedicated to enhancing UK science

and technology." He can be reached at

steve cowley@ukaea.org.uk

All US National Academies Report
PDFs Now Free on Web

As of June 2, all PDFs of reports that are currently
for sale on the US National Academies Press web-
site and PDFs associated with future reports will be
offered free of charge to web visitors.
http://www.nap.edu/

Among 4,000+ titles, this includes all Board on
Physics and Astronomy (BPA) reports, such as the
following:

Plasma 2010:
http://www nap edu/catalog.php?record 1d=11960

Selling  the  Nation's  Helum  Reserve:
http://www.nap.edu/catalog.php?record 1d=12844

A list of all completed BPA reports can be found at
URL

http.//sites.nationalacademies org/BPA/BPA_0480
94 .

Small UK Fusion Company
Gets Funding Boost

A small company in the Umted Kingdom, Toka-
mak Solutions, has just won £170,000 of funding
from a group of equity mvestors that includes Ox-
ford Instruments, angel network Oxford Early In-
vestments and government-backed Rambow Seed
Fund.

Tokamak Solutions (TS) 1s currently designing ma-
chines, based on fusion science, aimed at tackling
some of the world’s most urgent, universal energy
problems, such as how to dispose of toxic nuclear
waste, in simpler and more cost-effective ways than
are currently available. "Part of our challenge has
been to be taken sertously, given the boldness of
our origmal 1deas," says physicist Dr David King-
ham, one of three founders who set up TS two
years ago. Dr Mikhail Gryaznevich and Alan Sykes
jomned forces with Kingham to develop different
kinds of smaller tokamaks to use for plasma re-
search and also as neutron sources.

Based 1n the Culham Innovation Centre, Abingdon
1n Oxfordshire, the new mvestment will enable the
firm now to commercialise 1ts compact version and
extend the ways 1ts technology can be applied. Its
devices, which can scale from two-metres wide
right up to the size of a small room, use a different
production method to that of their costly counter-
parts This 1s based on mjecting a high-energy beam
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mto warm, modest amounts of plasma within a
spherical tokamak, the shape of a cored apple, the
advocates say

Now, in a further boost, Tokamak Solutions has
Just won a £110,000 contract to contribute to ITER,
Europe’s large-scale fusion creation project based
in France. "Most fusion efforts are directed at the
long-term problem of producing electricity from
this method," says Kingham, adding "However our
dramatic breakthrough has been finding a way of
making fusion useful in the medium term. There
really 1s no limit to where our technology can go n
future.”

More  information can be  found @ at
http://www tokamaksolutions co.uk

Report Maps California’s Energy
Future to 2050

Califormia emussions levels will drop to 80 percent
below 1990 levels through technology and prac-
tices already 1n use, available, and some currently
bemng developed, according to a report from the
Califorma Council on Science and Technology
(CCST) “California’s Energy Future — The View
to 2050 looks a generation ahead at what 1t will
really take to reach emussions goals. The report
demonstrates the ability of cutting-edge technology
to make lower emussions a reality.

The report finds that the technology necessary to do
more with less — the ability to produce the electric-
ity and fuel Califormia needs with a total reduction
in harmful emissions — 1s erther already 1n use or in
demonstration and close to being market ready. The
report states that the positive economic benefit and
Job creation opportunities stemming from the use of
technologies described 1n the report will mamtam
Califormia’s competitive edge. The state 1s already
an 1nternational leader m the development of
breakthrough, game-changing technology that
could dramatically change outcomes, especially
beyond 2050. California currently leads the world
m developing fuel from sunlight and 1n the prospect
of using fusion to produce safe energy without re-
sulting 1n a large problem with nuclear waste.

The full report 1s available at http://www.ccst.us/

Calendar

July 14-24 49" Course: Atoms and Plasmas m
Super-Intense Laser Fields. Erice, Italy.
http://supererice201 I.org/index php

July 28 Public Meeting of DOE Fusion Energy Sci-
ences Advisory Commuttee (FESAC). Gaithersburg
(MD) Halton.

Contact: albert.opdenaker@science doe gov

Aug 16-19 Innovative Confinement Concepts
Workshop (ICC2011).
http://www iccworkshops.org

Sep 11-16 10" International Symposium on Fusion
Nuclear Technology. Portland, Oregon.
http://www 1sint-10.org

Sep 12-14 International Topical Conference on
Plasma Science Lisbon, Portugal
http://www 1pfh.1st utl pt/itcps

Sep 19-21 13" International Workshop on Plasma
Edge Theory 1n Fusion Devices. South Lake Tahoe,
CA. http //petl3 linl gov

Sep 26-30 Summer University on Plasma Physics
and Fusion Research. Greifswald, Germany
http*//www ipp-summeruni info/

Sep 27-30 16" International Workshop on Spheri-
cal Torus. Toki, Japan
http.//1stw2011.nifs.ac 1p

Oct 9-13 15" International Symposium on Laser-
aided Diagnostics Jeju, Korea
http://lapd15.postech ac kr/

Oct 10-12 13" International Workshop on H-Mode
Physics and Transport Barriers. Oxford, UK
http://fwww.jet.efda org/2011-h-mode-
workshop/conference-venue/

Oct 16-21 15" International Conference on Fusion
Reactor Matenals (ICFRM-15). Charleston, South
Carolina, USA

http://ms.oml.gov/ICFRM 15/mdex shmtl/

Nov 14-18 53" APS Division of Plasma Physics
Annual Meeting. Salt Lake City, Utah, USA.
http//www.aps.org/meetings/meeting.cfm?name=D
PP11/

Dec 14-15 Fusion Power Associates 32° Annual
Meeting and Symposium. Washington, DC.
http://fusionpower org
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SLANTS & TRENDS

ITER Director-General Osamu Motojima sum-
marizes the status of ITER; notes cost and schedule
1ssues prior to November 17-18 ITER Council
Meeting

See Story on page 42

* % *k

US Senate Appropriations Committee marks up
FY 2012 fusion budget.

See Story on page 42

X %k %k

US ITER Project Office awards ITER cooling
system contract to AREVA Federal Services, Inc

See Story on page 44

* ¥k

Jeff Quintenz, former head of inertial fusion at
Sandia National Laboratories, takes over as head
of USDOE inertial confinement fusion office.

See Story on page 44

¥ K Xk

Norm Augustine publishes article on the impor-
tance of fusion to society

See Story on page 45

* %k X

Princeton Hosts International Workshop on Mag-
netic Fusion Energy Roadmapping and posts pres-
entations

See Story on page 46

* kK ok

The ITER Organization has published and posted
1ts 2010 Annual Report, highlighting the adoption
of the ITER design baseline and the beginning of
construction activity on the platform

See Story on page 46

k ok ok

Frank Bieniosek, key scientist in the Heavy Jon
Fusion program at the Lawrence Berkeley National
Laboratory, has passed away.

See Story on page 46
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Motojima Summarizes ITER Status

ITER Director General Osamu Motojima has pub-
lished the following statement in the October 26
issue of the ITER Newsline.

The month of October 1s always a busy time for the
ITER Organization, as the project's two top advi-
sory bodies—the Science and Technology Adwvi-
sory Commuittee (STAC) and the Management Ad-
visory Committee (MAC)-—convene here in Cada-
rache for thewr semi-annual meetings. This 15 where
the performance of the Organization 1s bench-
marked The Commttees' appraisal of our deci-
stons and actions 1s very valuable to us Over time,
these advisory commmttee meetings have greatly
helped us to evolve This time, the main focus of
the discussions was on our strategy to address and
mitigate potential delays, both caused by the earth-
quake 1n Japan, but also from late handover or 1n-
completeness of design work and delayed procure-
ment arrangemnent signatures.

In order to recover unsatisfactory schedule per-
formance, a Special Task Group was established
immediately after the last ITER Council meeting n
June 2011 The Task Group, which I chair, involves
representatives from the seven ITER Members on
both a technical and political level. Since 1its 1m-
plementation we have had six meetings. The result
of the work done by this Task Group 1s that we now
have a design completion process which 1s substan-
tially different from our previous processes. We
have also considerably simplified our planning and
scheduling strategy 1n order to facilitate more rapid
progress.

One of the 1ssues discussed at STAC was the Cen-
tral Solenoid conductor Latest test results showed
that the conductor's performance has significantly
improved with respect to the tests carmed out at the
end of 2010 but still does not fully meet the speci-
fication Our proposal is to use this conductor in the
lower Central Solenoid module, for this module,
the expected loads are low enough to assure the
lifetime of that coil

Regarding the cold testing of the Toroidal Field
coils, the STAC will recommend to the ITER
Council that all coils be tested at 77 Kelvin In Ja-
pan, where an ongoing risk analysis may demon-
strate sufficient confidence 1n the performance of
the toroidal field coils without cold testing, a dif-
ferent strategy may be followed MAC has there-
fore asked me to review the ITER Organization's
strategy and to work with the Japanese Domestic
Agency to achieve a plan that assures sufficient
confidence. It genuinely falls within the responsi-
bility of MAC to balance any technical risks
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against cost, schedule and funding risks. But let's
be reminded that one vanable mn this equation 1s
absolutely nflexibler We must not overstep the
construction cost celling requested by the ITER
Council To do so would need a tremendous effort
to assure continued funding for the ITER project

With the present knowledge of the project's costs
and construction schedule, 1t 1s evident that to meet
that goal, 1t will be necessary to defer a number of
subsystems and components to the Operation
Phase, and to pay for those items by a reduction 1n
other operational costs The only item of sufficient
value to accomplish a sufficient reduction n the
operations budget in the early years of the opera-
tion phase 1s the second divertor In short, we can
no longer afford to pursue two different designs
The plan 1s thus to begm operations with a tungsten
divertor from the start, instead of a carbon-fiber
divertor for the beginning of operations and a tung-
sten divertor for deuterium-trittum operation m
2027

Even though I and the experts within the ITER Or-
gamization are confident that the risks associated
with a tungsten divertor right from the commission
phase are manageable, we have not reached a
unanimous position among the ITER Members on
this 1ssue It may be that we have to postpone this
decision and to continue work on both technologies
to resolve the remaimng technical problems and
risks. Further deferrals include some of the heating
systems, specific diagnostics, hot cell tools and trit-
um plant systems In total, these deferrals amount
to more than EUR 200 million These important
1issues will next be discussed at the ninth ITER
Council on 17-18 November

Senate Appropriations Committee
Marks Up FY12 Budget

The Senate Appropriations Committee has marked
up the US Department of Eneigy's FY 2012
budget request, including funds requested for the
Office of Fusion Energy Sciences (OFES) and for
NNSA's Inertial Confinement Fusion Ignition and
High Yield Campaign The mark must still be ap-
proved by the full Senate and then go to conference
with a similar bill passed by the House of Repre-
sentatives to resolve differences mn the two bills
before a final vote for passage in both houses
However, many observers believe that the govern-
ment will go on "continumg resolutton" (which
holds spending at FY 2011 levels) until overall fed-
eral budget deficit 1ssues are resolved and then that
the Congress will pass one "ommibus" FY 2012
federal budget nstead of a large number of mdi-
vidual bills
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Under the bill, the OFES would receive
$335,464,000 compared to the FY 2011 level of
$375,463,000 The President's FY 2012 request
was for $399,700,000. The House-passed bill (see
FPA11-29) would provide $406,000,000. The
NNSA [Inertial Fusion program would receive
$476,274,000 compared to $464,747,000 m FY
2011 and equal to the President's request The
House-passed bill would provide $471,174,000

The report language 1s reproduced below
FUSION ENERGY SCIENCES
The Commuittee recommends $335,463,000 for Fu-
ston Energy Sciences The Department is directed
to submit a 10-year plan, not later than 12 months
after enactment of this act, on the Department’s
proposed research and development activities 1n
magnetic fusion under four realistic budget scenar-
10s. The report shall (1) identify specific areas of
fusion energy research and enabling technology
development m which the United States can and
should establish or solidify a lead in the global fu-
sion energy development effort and (2) dentify
priorities for facihity construction and facility de-
commissioning under each of the four budget sce-
narios. The Department 1s encouraged to use a
similar approach adopted by the Particle Physics
Project Prioritization Panel that developed a 10-
year strategic plan for the Department’s high
energy physics program.

Of the $24,741,000 requested for the High Energy
Density Laboratory Plasma program, $12,000,000
shall be spent on heavy-ion fusion, laser-driven
fusion, and magneto-inertial fusion to be evenly
distributed among these three areas of science A
recent Department of Energy report on scientific
grand challenges for fusion energy sciences identi-
fied these three areas of research as critical to- ward
advancing nertial fusion energy In particular, the
Committee does not understand why the Depart-
ment would redirect funding for magnetized high-
energy-density plasma research after the panel re-
port found that this approach has the potential to
significantly reduce power requirements compared
to conventional inertial confinement fusion and
could permut fusion development without bulding
multi-billion dollar facilities

The Commuittee 18 concerned about the mmpact
ITER will have on the domestic fusion energy
budget. Based on DOE budget estimates, DOE will
be requesting between  $300,000,000 to
$400,000,000 a year from fiscal years 2014 through
2016 to help build ITER If current trends of de-
clining or flat budgets continue, almost all of the
fusion energy sciences budget will be consumed by
ITER The Committee encourages DOE to find a

solution to this problem without compromusing the
scientific and technical expertise residing at U S
umiversities, labs, and industrial partners

The Committee encourages the Office Fusion En-
ergy Sciences Program to closely collaborate with
the Office of Basic Energy Sciences, the Office of
Advanced Scientific Computing Research, the Of-
fice of Nuclear Energy, and the National Nuclear
Security Admnistration to address mutual needs
for technology development i magnetic fusion,
inertial fusion, and next-generation fission reactor
concepts. One focus area of these collaborations
should be on i1dentifying, characterizing, and devel-
oping new materials that can endure the intense
neutron and heat fluxes expected n these reactor
environments. The Commuittee expects the Depart-
ment to consider these nuclear technology needs as
it develops its priontization plan

The Committee also encourages the fusion energy
program take continue taking advantage of high
performance computing to ad- dress scientific and
technical challenges on the path to fusion energy.
The Committee supports the Fusion Simulation
Program to provide experimentally validated pre-
dictive simulation capabilities that are critical for
ITER and other current and planned toroidal fusion
devices. Given current and future budget con-
straints, the Commuittee views this initiative as criti-
cal to maintain U.S. world leadership i fusion en-
ergy 1n a cost-effective manner

Inertial Confinement Fusion Ignition and High-
Yield Campaign —The Comnuttee recommends
$476,274,000 as requested Withmn these funds, at
least $62,500,000 and $48,000,000 shall be used
for mertial confinement fusion activities at the Uni-
versity of Rochester’s Omega facility and Sandia
National Laboratory’s Z facility, respectively The
Commuttee encourages NNSA to increase pulsed
power capabilities at the Z facility by increasing
available current and attainable pressures and radia-
tion, especially for new radiographic capabilities
The Committee also recommends at least
$5,000,000 as requested for the Naval Research
Laboratory to continue operating laser facilities
focused on laser plasma interactions, target hydro-
dynamics, and materials 1ssues which are important
for 1gnition The Committee recognizes and sup-
ports the important work of medium scale laser fa-
cilities such as Trident at Los Alamos National
Laboratory, Jupiter at Lawrence Livermore Na-
tional Laboratory, and Nike at the Naval Research
Laboratory to provide mdependent peer review of
experiments at larger scale facilities, such as the
National Ignition Facility, and help resolve scien-
tific barriers to achieving ignition.
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The Committee recognizes the National Ignition
Facihity’s important contribution to resolving a
critical stockpile stewardship 1ssue related to radia-
tion transport Scientists used the National Ignition
Facility to conduct non-ignition experiments, which
do not require using the full capability of the facil-
1ty, to achieve temperatures and pressures that ex-
ceeded any other facility and address one of the
largest sources of uncertainty in calculating weapon
performance. These experiments validated physics-
based models and increased NNSA’s confidence 1n
assessing the safety, security, and reliability of the
stockpile Despite this success, the Committee re-
mains concerned about NNSA’s ability to achieve
ignition—the primary purpose of constructing the
facility—by the end of fiscal year 2012 when the
National Tgnition Campaign ends and the facility
should transition to regular 1gnition operations and
pursues broad scientific applications. The Commut-
tee directs NNSA to estabhish an independent advi-
sory board by January 1, 2012 that can evaluate
experiments planned at the National Ignition Facil-
ity pre- and post-1gnition, 1dentify potential weak-
nesses with the experimental plan, and recommend,
if necessary, alternative approaches to address sci-
entific and technical challenges The Commuittee
also strongly supports the advisory commuittee’s
role in setting a strategic direction for inertial con-
finement fusion and high-energy density physics
research and determining how best to use current
facilities to advance this scientific field If the Na-
tional Ignition Facility does not achieve 1gnition by
the end of fiscal year 2012 using a cryogenically
layered deuterium and trittam target that produces a
neutron yield with a gain greater than 1, the Com-
mittee directs NNSA to submit a report by Novem-
ber 30, 2012 that (1) explams the scientific and
technical barriers to achieving ignition, (2) the
steps NNSA will take to achieve ignitton with a
revised schedule, and (3) the impact on the stock-
pile stewardship program.

The Committee commends NNSA for taking the
first steps 1n soliciting competitive bids for its full
portfolio of target fabrication contracts. The Com-
mittee encourages NNSA to consider various crite-
ria when awarding contracts, such as the extent to
which the contract spurs nnovation, lowers costs,
reduces technical risk, and maintains a competitive
multi-vendor market to avoid relying on one con-
tractor for all future target fabrication needs The
Committee also encourages NNSA to take advan-
tage of existing and presently underutilized fabrica-
tion capabilities to meet increased demands for tar-
gets rather than developing and building new infra-
structure The Commuttee also urges NNSA to de-
velop a long- term plan that assesses the demand
for targets for mertial confinement fusion facilities
that support the stockpile stewardship pro- gram

and 1dentifies ways to meet that demand without
significant cost INCreases.

AREVA Awarded U.S. ITER
Contract

The US ITER Project Office at the US Depart-
ment of Energy's (DOE) Oak Ridge National Labo-
ratory has awarded a $13.2 mullion task order to
AREVA Federal Services for fabrication of five
drain tanks for the ITER tokamak cooling water
system. To date, US ITER has awarded more than
$260 million 1n contracts to US industry, laborato-
ries and universities 1n 38 states and the District of
Columbia

Based in Charlotte, North Carolina, AREVA Fed-
eral Services was competitively selected for award
of a basic ordering agreement for the design and
fabrication of the tokamak cooling water system 1n
2009 The tanks will be manufactured in Camden,
New Jersey, by Joseph Oat Corporation, a privately
held family business founded in  1788.

The dram tanks will be among the first equipment
installed 1nside the ITER tokamak building The
tanks must be delivered by January 2014 to south-
emn France, where ITER 1s under construction, in
order to ensure installation access Because of the
size of the tanks—up to 20 feet tn diameter and 29
feet high, with a volume of over 60,000 gallons
each—they cannot be nstalled after the building
walls and floors are completed

Jeff Quintenz to Head ICF Office

Dr Jeff Quintenz became Director of DOE NNSA's
Office of Inertial Confinement Fusion (ICF) effec-
tive September 25 Jeff retired from Sandia Na-
tional Laboratories in 2010 after 34 years of serv-
ice His most recent position there was as Director
of the Facilities Management and Operations Cen-
ter. However, Jeff has had a long association with
inertial confinement fusion.

After recerving his Ph D 1n Electrical Engineering
from the University of Arizona 1n 1975, Jeff joined
Sandia as a member of the Plasma Theory Division
He performed research on the physics of high
power electron and 1on beams and pulsed power
accelerators and, in 1993, became manager of San-
dia's Inertial Confinement Fusion Program In
1999, he became Director of the Pulsed Power Sci-
ences Center, with responsibilities that included the
ICF Program, high energy density physics, dy-
namic materials science, high energy and high
power laser physics and other related areas
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In 2004, Jeff left his fusion responsibilities to be-
come President of Lockheed Martin Nevada Tech-
nologies, Inc and Deputy General Manager for the
Stockpile Stewardship Program and Operations of
Bechtel Nevada In 2006, Jeff returned to his most
recent post at Sandia.

He 1s the author or co-author of more than 80 pub-
lications and co-author of two book chapters on
intense particle beams He 1s a Fellow of the IEEE
and a former member of Fusion Power Associates
Board of Directors .
He can be reached at
jeffrey quintenz@nnsa doe gov

Norm Augustine on the R&D Gap

Norm Augustine, American Security Project, pub-
lished the following article 1n the September 2,
2011 edition of The Hill

America 1s 1n grave danger of loosing 1ts edge For
over one hundred years, American leadership in
science, technology, engineering, and manufactur-
mg has been unnvaled. It has created for us not
only one of the highest standards of living any civi-
lization has ever achieved, but also brought Ameri-
can preeminence in the world and a strong national
defense  Now, unfortunately, this 1s all at risk due
to the lack of long-term planning, little political
will, and slowing investment in science and engi-
neering research

As every business leader knows, prospenty tomor-
row requires imvestment today. This 1s true whether
the economy 1s 1n a period of boom or bust The
United States will not simply "grow" its way out of
economic malaise. We need a rebirth of innovation.
new products, new ways of doing things, new sci-
entific achievements

Let’s looks at the facts about research and devel-
opment (R&D) As a percentage of GDP, the U.S
ranks eighth, behind countries like Japan, South
Korea, and even Iceland In one of the most impor-
tant areas—energy—in 2010 the Department of
Energy 1nvested just $2 27 billion on applied R&D,
or just slightly more than 1/100th of one percent of
GDP As a pomnt of comparison, that’s nearly $1
biliton less than the amount ($3 1 bilhon) we’ll
spend m 2011 providing a tax benefit for employee
parking

R&D 15 not the only area where we are falling be-
hind Over the past two decades there has been an
18 percent declme 1n the number of students gradu-
ating with bachelor degrees 1n engineering, math,
physics and geosciences m the United States

In 1986, the United States had 52 percent of the
global doctorates in science and engineering By
2003, that number dropped to a staggering 22 per-
cent. The U.S. ranks 17th among developed nations
in the proportion of college students receiving de-
grees 1n science or engmeering It was 3rd just
three decades ago To give a real-time example of
why this matters, in the fourth quarter of 2010, 20
percent of our trade deficit was created by ad-
vanced technology, making 1t the largest deficit
contributor In that year, the advanced technology
trade deficit worsened by $82 billion

While our investment in our future falls, other na-
tions have learned from the American way, and
drastically increased their R&D  China 1s invest-
ing 1n science, engineenng, manufacturing, energy
and transportation China plans to spend $1 5 tril-
lion 1 seven strategic sectors, including alternative
energy, alternative fuel cars, and high-end equip-
ment manufacturing (including high-speed rail and
aviation). It now dominates the United States n the
manufacture of clean energy technologies China
has leaped over 1ts global competitors, both 10 the
United States and 1n Europe, 1n the making of wind
turbines and solar panels China invested $34 6 bil-
lion 1n clean energy 1n 2009, 1in the U S 1t was just
$18.6 bilhon. Why do we wonder why China’s
economy 1s growing so fast?

Fortunately, this 1sn’t how the story has to end
America can control 1ts own destiny But to do so,
we must increase our investment — both public and
private — in R&D. America has done this before It
put a man on the moon within a decade of the chal-
lenge to do so; 1t built the atomic bomb to help win
the Second World War, and 1t built a waterway to
connect the Atlantic and Pacific oceans This new
investment should be centered on our transportation
networks and next-generation energy technology

Today, there are scientists working on fusion power
in many nations Fusion power would be a safe,
affordable, clean, and sustamable energy Many
scientists believe that an investment of $35 billion
over 10 years would build two pilot plants to move
forward with commercialization of fusion power
over the next 30 years. Other nations — China and
South Korea — are eager to win the race for com-
mercialization of fusion If we don’t set a national
priority ourselves, we are in danger of loosing this
race, too.

If we recommuit ourselves to science, technology,
engineermg, and manufacturing, we will lay the
foundations to future growth and a secure Amen-
can future The alternative 1s not one that 1s pleas-
ant to contemplate
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Norm Augustine 1s a board member of the Ameri-
can Security Project He was chairman of the
Council of the National Academy of Engineering,
president and charrman of the Association of the
United States Army, chairman of the Aerospace
Industries Association, and chairman of the De-
fense Science Board

Source-

http //thelll.com/blogs/congress-
blog/technology/179367-the-research-and-
development-gap

International Workshop on MFE
Roadmapping in the ITER Era

An International Workshop on MFE (Magnetic Fu-
sion Energy) Roadmapping m the ITER Era was
held at Princeton University September 7-10 Ap-
proximately 70 persons from the US, Germany,
India, China, Japan, Korea, France and Russia at-
tended.

The goal of the Workshop was "to foster an inter-
national technical discussion of the science and
technology issues and prerequisites for a Demon-
stration Power Plant (Demo), and the missions, re-
quirements, and risk tradeoffs for major nuclear
facilities, including ITER, on the path to Demo”

The presentations, including final summary presen-
tations, are posted at
http.//advprojects.pppl.gov/roadmapping

Issues 2010

ITER Organization
Annual Report

Once a year, the ITER Organization 1ssues an An-
nual Report. The 2010 annual report describes the
ITER Organization's fourth full year of operation It
highlights the adoption of the TTER Baseline, the
nomination of the second Director-General 1 the
history of the Orgamization, and the beginning of
construction activity on the platform, all dating
back to a pivotal extraordinary session of the ITER
Council in July 2010. The report also describes the
progress made m the areas of the ITER licensing
procedure, design completion, procurement, and
the manufacturing n all Member countries

The report can be accessed at http //iter org
Frank Bieniosek passes away

Frank Bieniosek passed away on October 20, 2011
He joined LBNL's Accelerator and Fusion Re-
search Division 1n November 1998 as an accelera-
tor physicist working on heavy 1on beam accelera-
tors for heavy 1on fusion He applied his extensive
expertence from prior work at the Fermi National
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Accelerator laboratory to develop beam diagnos-
tics, which were used to achieve rehable operation
of LBNL's High Current Experiment (HCX).

Frank's recognized expertise in diagnostics and his
keen msight m interpreting complex data well-
qualified him to become task leader for High En-
ergy Density Physics (HEDP) Targets in a 2005
reorganization of the US Heavy lon Fusion Virtual
National Laboratory Frank pioneered development
of the first HEDP target chamber using intense
nanosecond beams in the Neutralized Drnift Com-
pression Experiment (NDCX-I) facility at LBNL

Frank was a gifted experimentahist who was highly
respected by all scientists in the HIFS-VNL, and
was an inspiration to his team members and col-
leagues. He will be sorely missed by all his co-
workers and collaborators around the world.

His wife Edith and two children survive Frank.
Condolences may be sent via

B Grant Logan, Director, US HIFS-VNL
bglogan@lbl gov

Calendar

Nov 14-18 53 APS Division of Plasma Physics
Annual Meeting. Salt Lake City, Utah.
http //www aps org'mectings/meeting cfm?name=D
PP11

Nov 26 — Dec 1 4™ Workshop in Plasma Technol-
ogy Applications. Cairo, Egypt.
http //'www aucpt o1g/

Nov 28-30 2™ International Conference on Fron-
tiers 1n Diagnostics Techniques Frascati, [taly
http ,/fdi2 fiascat: cnea 1t/

Dec 14-15 Fusion Power Associates 32™ Annual
Meeting and Symposium. Washiagton, DC.
http-//fusionpower org

Jan 29-Feb3 2012 Joint International Stellara-
tor/Hehotron Workshop and 10" Asia Pacific
Plasma Theory Conference
http //h1nf anu edu au/Plasma2012/

February 29 Fusion Day 2012 in Washington, DC
Contact jgroentn{@princeton edu
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