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-m990-PF

Department of the Treasury
Intemal Revenue Service

Return of Private Foundation
or Section 4947(a)(1) Trust Treated as Private Foundation

= Do not enter Social Security numbers on this form as it may be made public. By law, the
IRS cannot redact the information on the form.
= Information about Form 990-PF and its instructions is at www.irs.gov/form990pf.

OMB No 1545-0052

For calendar year 2013, or tax year beginning 01-01-2013

, and ending 12-31-2013

Open to Public
Inspection

Name of foundation
FUSION POWER ASSOCIATES

52-1162794

A Employer identification number

Number and street (or P O box number if mail i1s not delivered to street address)

2 PROFESSIONAL DRIVE

Room/suite

(301) 258-0545

B Telephone number (see instructions)

City or town, state or province, country, and ZIP or foreign postal code
GAITHERSBURG, MD 20878

G Check all that apply

I_Inltlal return
Final return
I_Address change

I_Inltlal return of a former public charity
I_Amended return
I_Name change

H Check type of organization

FSectlon 501 (c)(3) exempt private foundation
I_Sectlon 4947 (a)(1) nonexempt charitable trust I_Other taxable private foundation

I Fair market value of all assets at end
of year (from Part II, col. (c),
/ine 16)®% 421,029

J Accounting method
I_ Other (specify)

I_ Cash I7 Accrual

(Part I, column (d) must be on cash basis.)

C If exemption application 1s pending, check here m I_

D 1. Foreign organizations, check here - I_
2. Foreign organizations meeting the 85% test, - l_
check here and attach computation
E If private foundation status was terminated
under section 507(b)(1)(A), check here - I_
F If the foundation i1s In a 60-month termination
under section 507(b)(1)(B), check here - I_

Analysis of Revenue and Expenses (The
total of amounts in columns (b), (c), and (d) may not

(a) Revenue and
expenses per

(b) Net investment

(c) Adjusted net

(d) Disbursements
for charntable

necessanly equal the amounts in column (a) (see books Income Income purposes
mstructions) ) (cash basis only)
1 Contributions, gifts, grants, etc , received (attach 8,694
schedule)
2 Check I [ if the foundation 1s not required to attach
Sch B
3 Interest on savings and temporary cash investments 12 12 12
4 Dividends and interest from securities. 1,162 1,162 1,162
5a Gross rents
b Netrental iIncome or (loss)
d 6a Netgainor (loss)from sale of assets notonline 10 E 2,175
% b Gross sales price for all assets on line 6a
- 2,175
E 7 Capital gain net income (from PartIV, line 2)
8 Net short-term capital gain
9 Income modifications
10a Gross sales less returns and
allowances
b Less Costof goods sold
¢ Gross profit or (loss) (attach schedule) .
11 Otherincome (attach schedule) .| 86,719 86,719
12 Total. Add lines 1 through 11 98,762 1,174 87,893
13 Compensation of officers, directors, trustees, etc 45,160
14 Otheremployee salaries and wages
$ 15 Pension plans, employee benefits .
E 16a Legal fees (attach schedule). . E 145
g b Accounting fees (attach schedule). .| ] 950
ﬁ ¢ Other professional fees (attach schedule)
Z |17 Interest .
‘E 18 Taxes (attach schedule) (see instructions) k. 5,350
= 19 Depreciation (attach schedule) and depletion .| ] 2,580
E 20 O ccupancy 6,537
E 21 Travel, conferences, and meetings . 13,287
E 22 Printing and publications . . 226
; 23 Other expenses (attach schedule) . . E 22,081
% 24 Total operating and administrative expenses.
E Add lines 13 through 23 96,316 0 0
= |25 Contributions, gifts, grants paid. 0 0
26  Total expenses and disbursements. Add lines 24 and 96,316 0 0
25
27 Subtract line 26 from line 12
a Excess of revenue over expenses and disbursements 2,446
b Net investment income (iIf negative, enter -0-) 1,174
c Adjusted net income (If negative, enter -0-) 87,893

For Paperwork Reduction Act Notice, see instructions.

Cat No 11289X

Form 990-PF (2013)



Form 990-PF (2013)

Page 2

Attached schedules and amounts in the description column

Balance Sheets should be for end-of-year amounts only (See instructions )

Beginning of year

End of year

(a) Book Value

(b) Book Value

(c) Fair Market Value

Cash—non-interest-bearing . 42,416 55,942 55,942
Savings and temporary cash investments 92,338 85,687 85,687
Accounts receivable & 8,400
Less allowance for doubtful accounts I* 10,200 8,400 8,400
4 Pledges receivable
Less allowance for doubtful accounts I*
Grants receivable
Recelvables due from officers, directors, trustees, and other
disqualified persons (attach schedule) (see instructions)
7 Other notes and loans receivable (attach schedule)
Less allowance for doubtful accounts I
w 8 Inventories for sale oruse
Eﬂ 9 Prepaid expenses and deferred charges .
::I:ﬁ 10a Investments—U S and state government obligations (attach schedule)
b Investments—corporate stock (attach schedule) .
¢ Investments—corporate bonds (attach schedule).
11 Investments—land, buildings, and equipment basis ¥
Less accumulated depreciation (attach schedule) *
12 Investments—mortgage loans
13 Investments—other (attach schedule)
14 Land, buildings, and equipment basis ¥ 169,374
Less accumulated depreciation (attach schedule) ™ 108,699 63,255(%E] 60,675 271,000
15 Other assets (describe )
16 Total assets (to be completed by all filers—see the
instructions Also, see page 1, item1I) 208,209 210,704 421,029
17 Accounts payable and accrued expenses 1,243 1,135
18 Grants payable .
$ 19 Deferred revenue 78,259 78,416
£ |20 Loans from officers, directors, trustees, and other disqualified persons
E 21 Mortgages and other notes payable (attach schedule)
= [22 Other habilities (describe I+ )
23 Total liabilities (add lines 17 through 22) 79,502 79,551
Foundations that follow SFAS 117, check here I 2
and complete lines 24 through 26 and lines 30 and 31.
§ 24 Unrestricted . 128,707 131,153
% 25 Temporarily restricted
E 26 Permanently restricted
E Foundations that do not follow SFAS 117, check here W [~
u:. and complete lines 27 through 31.
=27 Capital stock, trust principal, or current funds .
28 Paid-in or capital surplus, or land, bldg , and equipment fund
E 29 Retained earnings, accumulated income, endowment, or other funds
<L| 30 Total net assets or fund balances (see page 17 of the
E instructions) . 128,707 131,153
31 Total liabilities and net assets/fund balances (see page 17 of
the instructions) 208,209 210,704
m 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) 1 128,707
2 Enter amount from Part I, line 27a 2 2,446
3 Other increases not included in line 2 (itemize) 3
4 Add lines 1,2,and 3 4 131,153
5 Decreases not included in line 2 (itemize) * 5
6 Total net assets or fund balances at end of year (line 4 minus line 5)—PartII, column (b), ine 30 6 131,153

Form 990-PF (2013)



Form 990-PF (2013) Page 3
(F1a8V'A Capital Gains and Losses for Tax on Investment Income

(b) How acquired
P—Purchase
D—Donation

(a) List and describe the kind(s) of property sold (e g, real estate,
2-story brick warehouse, or common stock, 200 shs MLC Co)

(c) Date acquired (d) Date sold
(mo , day, yr) (mo , day, yr)

la

(e) Gross sales price (f) Depreciation allowed (g) Cost or other basis (h) Gain or (loss)
(or allowable) plus expense of sale (e) plus (f) minus (g)
a
b
c
d
e
Complete only for assets showing gain in column (h) and owned by the foundation on 12/31/69 (1) Gains (Col (h)gain minus
@ F MY as of12721/69 0P mses e it | ety
a
b
c
d
e
If gain, also enterin PartI, line?7
2 Capital gain net income or (net capital loss) { If (loss), enter -0- inPartI, line?7 } 2
3 Net short-term capital gain or (loss) as defined in sections 1222(5) and (6)
If gain, also enterin PartI, line 8, column (c) (see Instructions) If (loss), enter-0- }
in PartI,line8 3

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

Was the foundation liable for the section 4942 tax on the distributable amount of any year in the base period? [T Yes [ No
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 page 18 of the instructions before making any entries

(a) (d)
Base perod years Calendar Adjusted quallg)lzg distributions Net value of nonc(t::a)rltable—use assets Distribution ratio
year (or tax year beginning in) (col (b) divided by col (c))
2012
2011
2010
2009
2008
2 Totalofline 1, column(d). . . .+ + .+ + v v v & & & & & « o« 4 a4 4w 2
Average distribution ratio for the 5-year base period—divide the total online 2 by 5, or by
the number of years the foundation has been In existence If less than 5 years . . . 3
4 Enter the net value of noncharitable-use assets for 2013 from Part X, line5. . . . . 4
5 Multiply line 4 by line 3. 5
6 Enter 1% of net iInvestment income (1% of PartI,line27b). . . . . . . . . . . 6
7 Addlines5and6. . . . . . . . 4 4 4 e hw e e e e e e e e e e ) 7
8 Enter qualifying distributions from Part XII,line4. . . . . . . . . .+ « +« .« . 8

If ine 8 I1s 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

Form 990-PF (2013)



Form 990-PF (2013) Page 4
m Excise Tax Based on Investment Income (Section 4940(a), 4940(b), 4940(e), or 4948—see page 18 of the instructions)
1a Exempt operating foundations described in section 4940(d)(2), check here I [T and enter "N/A"

online 1
Date of ruling or determination letter (attach copy of letter if necessary-see
instructions)
b Domestic foundations that meet the section 4940(e) requirements in Part V, check 1 23

here I [T and enter 1% of PartI, line 27b

c All other domestic foundations enter 2% of line 27b Exempt foreign organizations enter 4% of
PartI, line 12, col (b)
2 Tax under section 511 (domestic section 4947(a)(1) trusts and taxable foundations only Others

enter -0-) 2
3 Addlinesland2. . . . + & v & & 4+ 4 a4 s 4 e aawwaaaa waoa | 3 23
4 Subtitle A (iIncome) tax (domestic section 4947 (a)(1) trusts and taxable foundations only Others
enter -0-)
5 Tax based on investment income. Subtract line 4 from line 3 If zero or less, enter-0-. . . . . 5 23
6 Credits/Payments
a 2013 estimated tax payments and 2012 overpayment creditedto 2013 | 6a
b Exempt foreign organizations—tax withheld atsource . . . . . . .| 6b
c Tax paid with application for extension of time to file (Form 8868) 6¢c
d Backup withholding erroneously withheld. . . . . . . . . . . 6d
7 Total credits and payments Add lines 6a throughé6d. . . . . . . . . . . . . . 7
8 Enter any penalty for underpayment of estimated tax Check here [T if Form 2220 1s attached
9 Taxdue. If the total oflines 5 and 8 1s more than line 7, enteramountowed . . . . . . . W 9 23
10 Overpayment. If line 7 i1s more than the total of lines 5 and 8, enter the amount overpaid. | 10
Enter the amount of line 10 to be Credited to 2014 estimated tax I Refunded | 11
m Statements Regarding Activities
During the tax year, did the foundation attempt to influence any national, state, or local legislation or did Yes | No
It participate or intervene in any political campaign? T I K No

b Did it spend more than $100 during the year (either directly or indirectly) for political purposes (see page 19 of
the instructions for definition)? P e 1+ No

If the answer is "Yes" to 1a or 1b, attach a detailed description of the activities and copies of any materials
published or distributed by the foundation in connection with the activities.
c Did the foundation file Form 1120-POL forthisyear?. . . . . .+« +« + + « « &« & « « & & & & & 1c No

Enter the amount (if any) of tax on political expenditures (section 4955) imposed during the year
(1) On the foundation I $ (2) On foundation managers M $
e Enterthe reimbursement (if any) paid by the foundation during the year for political expenditure tax imposed

on foundation managers W ¢

2 Has the foundation engaged in any activities that have not previously been reported tothe IRS? . . . . . . ] 2 No

If "Yes," attach a detailed description of the activities.

3 Has the foundation made any changes, not previously reported to the IRS, In its governing instrument, articles

of Incorporation, or bylaws, or other similar instruments? If "Yes,"” attach a conformed copy of the changes I < ] No

4a Did the foundation have unrelated business gross income of $1,000 or more during theyear?. . . . . . . . 4a No
b If"Yes," has it filed a tax return on Form 990-T forthis year?. . . . . . .+« « « « « « « & & « « & 4b

5 Was there a liquidation, termination, dissolution, or substantial contraction duringtheyear?> . . . . . . . . J b No

If "Yes," attach the statement required by General Instruction T.

6 Are the requirements of section 508(e) (relating to sections 4941 through 4945) satisfied either
® By language in the governing instrument, or

® By state legislation that effectively amends the governing instrument so that no mandatory directions

that conflict with the state law remain in the governing instrument? . . . . . . . . . . . . . . . | 6 Yes
7 Did the foundation have at least $5,000 in assets at any time during the year? If "Yes,” complete Part II, col. (c), and
Part XV. 7 Yes
8a Enterthe states to which the foundation reports or with which it I1s registered (see Instructions)
CA

b Ifthe answeris "Yes" to line 7, has the foundation furnished a copy of Form 990-PF to the Attorney
General (or designate) of each state as required by General Instruction G? If "No,” attach explanation . 8b | Yes

9 Is the foundation claiming status as a private operating foundation within the meaning of section 4942(3)(3)
or4942(3)(5) for calendar year 2013 or the taxable year beginning in 2013 (see instructions for Part XIV)?
If "Yes,"” complete Part XIV e Yes

10 Did any persons become substantial contributors during the tax year? If "Yes,” attach a schedule listing their names

and addresses. 10 No

Form 990-PF (2013)




Form 990-PF (2013) Page 5
m Statements Regarding Activities (continued)

11 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 (see Iinstructions). . . . . . . . . . . . . 11

12 Did the foundation make a distribution to a donor advised fund over which the foundation or a disqualified person had
advisory privileges? If "Yes," attach statement (see instructions) . . . . . .+ .+ .+ + . . . . . . . 4 12

13 Did the foundation comply with the public inspection requirements for its annual returns and exemption application? 13 | Yes
Website address WWWW FUSHIONPOWER ORG

14 The books are in care of ®WRUTH WATKINS Telephone no W (301)258-0545
Located at W2 PROFESSIONAL DRIVE GAITHERSBURG MD ZIP+4 20879
15 Section 4947(a)(1) nonexempt charitable trusts filing Form 990-PF in lieu of Form 1041 —Check here . . [
and enter the amount of tax-exempt interest received or accrued during the year. . . . . . I | 15 |
16 At any time during calendar year 2013, did the foundation have an interest in or a signature or other authority over Yes | No
a bank, securities, or other financial account in a foreign country? 16 No
See Instructions for exceptions and filing requirements for Form TD F 90-22 1 If"Yes", enter the name of the
foreign country I
Statements Regarding Activities for Which Form 4720 May Be Required
File Form 4720 if any item is checked in the "Yes" column, unless an exception applies. Yes | No
1a During the year did the foundation (either directly or indirectly)
(1) Engage In the sale or exchange, or leasing of property with a disqualified person? [ Yes ¥ No
(2) Borrow money from, lend money to, or otherwise extend credit to (or accept it from)
adisqualified person?. . . + + + 4 & + 4 4 4 e e e e e e e e e v o w T Yes ¥ No
(3) Furnish goods, services, or facilities to (or accept them from) a disqualified person? [ Yes ¥ No
(4) Pay compensation to, or pay or reimburse the expenses of, a disqualified person? [ Yes ¥ No
(5) Transfer any income or assets to a disqualified person (or make any of either available
for the benefit or use of a disqualified person)>. . . + + « + + & = + « o « « « « I Yes ¥ No
(6) Agree to pay money or property to a government official? (Exception. 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 within90days ). . . . . . . . . | Yes [¥ No
b Ifany answeris "Yes" to 1a(1)-(6), did any of the acts fail to qualify under the exceptions described in Regulations
section 53 4941(d)-3 orin a current notice regarding disaster assistance (see page 20 of the instructions)?. . . ib
Organizations relying on a current notice regarding disaster assistance check here. . . . . . . . W[
c Did the foundation engage I1n a prior 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 beginningin2013?. . . . . . . .+ « «+ « .« . 1c
2 Taxes on fallure to distribute iIncome (section 4942) (does not apply for years the foundation was a private
operating foundation defined in section 4942(3)(3) or4942(3)(5))
a Atthe end oftax year 2013, did the foundation have any undistributed income (lines 6d
and 6e, Part XIII) for tax year(s) beginning before 20132, . . . . . = + « « « + « « | Yes [¥ No
If"Yes," st the years® 20____, 20___, 20___, 20____
b Are there any years listed Iin 2a for which the foundation i1s not applying the provisions of section 4942 (a)(2)
(relating to Incorrect valuation of assets) to the year’s undistributed income? (If applying section 4942(a)(2)
to all years listed, answer "No" and attach statement—see Iinstructions ). . . . . . . . .« . . . . . 2b
c Ifthe provisions of section 4942 (a)(2) are being applied to any of the years listed in 2a, list the years here
= 20_ , 20__ ., 20__ , 20
3a Didthe foundation hold more than a 2% direct or indirect interest in any business enterprise at
any time duringthe year?. . . + + « « « « « 4 « 4« 4« w v w e i i v v v v v T Yes ¥ No
b If"Yes," did it have excess business holdings i1n 2013 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 period approved
by the Commissioner under section 494 3(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 period? (Use Schedule C, Form 4720, to determine
If the foundation had excess business holdings in 2013.). « « + « « « « « = = x x = = = = x x s 3b
4a Did the foundation invest during the year any amount in a manner that would jeopardize its charitable purposes? 4a No
b Did the foundation make any investment in a prior year (but after December 31, 1969) that could jeopardize Its
charitable purpose that had not been removed from jeopardy before the first day of the tax year beginningin 20137 4b No

Form 990-PF (2013)



Form 990-PF (2013) Page 6
Statements Regarding Activities for Which Form 4720 May Be Required (continued)
5a During the year did the foundation pay or incur any amount to
(1) Carry on propaganda, or otherwise attempt to influence legislation (section 4945 (e))? [~ Yes ¥ No
(2) Influence the outcome of any specific public election (see section 4955), or to carry
on, directly or indirectly, any voter registration drive?. [~ Yes ¥ No
(3) Provide a grant to an individual for travel, study, or other similar purposes? [~ Yes ¥ No
(4) Provide a grant to an organization other than a charitable, etc , organization described
In section 509(a)(1), (2), or (3), or section 4940(d)(2)? (see instructions). [~ Yes ¥ No
(5) Provide for any purpose other than religious, charitable, scientific, literary, or
educational purposes, or for the prevention of cruelty to children or animals?. J Yes ¥ No
b Ifany answeris "Yes" to 5a(1)-(5), did any of the transactions fail to qualify under the exceptions described in
Regulations section 53 4945 orin a current notice regarding disaster assistance (see instructions)? . .. 5b
Organizations relying on a current notice regarding disaster assistance check here. >
c Ifthe answeris "Yes" to question 5a(4), does the foundation claim exemption from the
tax because It maintained expenditure responsibility for the grant?. . [ Yes [ No
If "Yes,"” attach the statement required by Regulations section 53.4945-5(d).
6a Did the foundation, during the year, receive any funds, directly or indirectly, to pay premiums on
a personal benefit contract?. [T Yes ¥ No
b Did the foundation, during the year, pay premiums, directly or indirectly, on a personal benefit contract?. 6b No
If "Yes" to 6b, file Form 8870.
7a At any time during the tax year, was the foundation a party to a prohibited tax shelter transaction? [ Yes ¥ No
b Ifyes, did the foundation receive any proceeds or have any net income attributable to the transaction? . . 7b

and Contractors

Information About Officers, Directors, Trustees, Foundation Managers, Highly Paid Employees,

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

(b) Title, and average

(a) Name and address hours per week

(c) Compensation
(If not paid, enter

(d) Contributions to
employee benefit plans

(e) Expense account,
other allowances

devoted to position -0-) and deferred compensation
STEPHEN O DEAN & PRESIDENT 39,000 0 0
2 PROFESSIONAL DRIVE 2000
GAITHERSBURG,MD 20878
RUTH WATKINS &) VICE PRESIDE 6,160 0 0
2 PROFESSIONAL DRIVE > 00
GAITHERSBURG,MD 20878
SEE ATTACHMENT 'E DIRECTORS 0 0 0
100

2 PROFESSIONAL DRIVE
GAITHERSBURGE,MD 20879

2 Compensation of five highest-paid employees (other than those included on line 1—see instructions). If none, enter *NONE.”

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

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

(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.

Form 990-PF (2013)



Form 990-PF (2013) Page 7

Part VIII | Information About Officers, Directors, Trustees, Foundation Managers, Highly Paid Employees,
and Contractors (continued)

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

(a) Name and address of each person paid more than $50,000 (b) Type of service (c) Compensation
NONE
Total number of others receiving over $50,000 for professional services. . . « « v o« o« &« &« « « . >

EEREETY Summary of Direct Charitable Activities

List the foundation’s four largest direct chantable activities during the tax year Include relevant statistical information such as the number of E
organizations and other beneficiares served, conferences convened, research papers produced, etc xpenses

1A SCIENCE SERVICE AWARD WAS MADE FOR 2500 2,500
2
3
4

LR Q-] Summary of Program-Related Investments (see instructions)

Describe the two largest program-related investments made by the foundation during the tax year on lines 1 and 2
1N/A
2

Amount

All other program-related investments See page 24 of the instructions
3

Total. Add lines 1 through 3 e

Form 990-PF (2013)



Form 990-PF (2013) Page 8
IEZXEEd Minimum Investment Return (All domestic foundations must complete this part. Foreign foundations,
see Instructions.)
1 Fair market value of assets not used (or held for use) directly in carrying out charitable, etc ,
purposes
a Average monthly fair market value of securities. 1a 78,172
b Average of monthly cash balances. ib 57,394
c Fair market value of all other assets (see Iinstructions). 1c 300,000
d Total (add lines 1a, b, and ¢). id 435,566
e Reduction claimed for blockage or other factors reported on lines 1a and
1c (attach detailed explanation). . . . . . . .« .« . . . . | 1le |
2 Acquisition indebtedness applicable to line 1 assets. 2
3 Subtract line 2 from line 1d. 3 435,566
4 Cash deemed held for charitable activities Enter 1 1/2% of line 3 (for greater amount, see
instructions). 4 45,000
5 Net value of noncharitable-use assets. Subtract line 4 from line 3 Enter here and on PartV, line 4 5 390,566
Minimum investment return. Enter 5% of line 5. 6 19,528

certain foreign organizations check here & v and do not complete this part.)

Distributable Amount (see instructions) (Section 4942(31)(3) and (3)(5) private operating

foundations and

1 Minimum investment return from Part X, line 6. 1
2a Taxoninvestmentincome for 2013 from PartVI,line5. . . . . . 2a
b Income tax for 2013 (This does not include the tax from Part VI ). . . 2b

¢ Addlines 2a and 2b. 2c

3 Distributable amount before adjustments Subtract line 2c from line 1. 3

4 Recoveries of amounts treated as qualifying distributions. 4

5 Add lines 3 and 4. 5

6 Deduction from distributable amount (see instructions). 6

7 Distributable amount as adjusted Subtractline 6 from line 5 Enter here and on Part XIII,
line 1. 7
[EYTR48l Qualifying Distributions (see instructions)
1 Amounts paid (including administrative expenses) to accomplish charitable, etc , purposes

Expenses, contributions, gifts, etc —total from PartI, column (d), line 26. 1a 0

Program-related investments—total from Part IX-B. ib

2 Amounts paid to acquire assets used (or held for use) directly In carrying out charitable, etc ,
purposes. 2
3 Amounts set aside for specific charitable projects that satisfy the

Suitability test (prior IRS approval required). 3a

Cash distribution test (attach the required schedule). . 3b
Qualifying distributions. Add lines 1a through 3b Enter here and on Part V, line 8, and Part XIII, line 4 4 0

5 Foundations that qualify under section 4940(e) for the reduced rate of tax on net Investment
income Enter 1% of Part, line 27b (see instructions). 5
6 Adjusted qualifying distributions. Subtract line 5 from line 4. 6

Note: The amount on line 6 will be used in Part V, column (b), iIn subsequent years when calculating whether the foundation qualifies for

the section 4940(e) reduction of tax In those years

Form 990-PF (2013)



Form 990-PF (201 3)
m Undistributed Income (see instructions)

1
2
a
b
3
a
b
c
d
e
f
a4

10

D an oo

Page 9

Distributable amount for 2013 from Part XI, line 7
Undistributed income, If any, as of the end of 2013
Enter amount for 2012 only.

Total for prior years 20
Excess distributions carryover, ifany, to 2013
From 2008.

(a)

Corpus

(b)
Years priorto 2012

(o)
2012

(d)
2013

, 20 , 20

From 20009.

From 2010.

From 2011.

From 2012.

Total of lines 3a through e.
Qualifying distributions for 2013 from Part
XII,hine4 I ¢
Applied to 2012, but not more than line 2a

Applied to undistributed income of prior years
(Election required—see Instructions).

Treated as distributions out of corpus (Election
required—see Instructions).

Applied to 2013 distributable amount.
Remaining amount distributed out of corpus

Excess distributions carryover applied to 2013
(If an amount appears in column (d), the

same amount must be shown in column (a).)
Enter the net total of each column as
indicated below:

Corpus Add lines 3f, 4c,and 4e Subtractline 5
Prior years’ undistributed income Subtract

line 4b from line 2b . . .
Enter the amount of prior years undlstrlbuted
income for which a notice of deficiency has
been issued, or on which the section 494 2(a)
tax has been previously assessed. .
Subtract line 6c from line 6b Taxable amount
—see Instructions . .
Undistributed income for 2012 Subtract I|ne
4a from line 2a Taxable amount—see
Instructions . .

Undistributed income for 2013 Subtract

lines 4d and 5 from line 1 This amount must

be distributed iIn 2014 . .
Amounts treated as distributions out of

corpus to satisfy requirements imposed by
section 170(b)(1)(F) or4942(g)(3) (see
instructions) . .
Excess distributions carryoverfrom 2008 not
applied online 5 orline 7 (see Iinstructions) .
Excess distributions carryover to 2014.
Subtract lines 7 and 8 from line 6a .

Analysis of line 9
Excess from 2009.

Excess from 2010.

Excess from 2011.

Excess from 2012.

Excess from 2013.

Form 990-PF (2013)



Form 990-PF (2013)

Part XIV Private Operating Foundations (see instructions and Part VII-A, question 9)
If the foundation has received a ruling or determination letter that it Is a private operating

la

2a

Page 10

foundation, and the ruling 1s effective for 201 3, enter the date of the ruling.

>

Check box to Indicate whether the organization I1s a private operating foundation described in section I_ 4942(3)(3) or I7 4942(3)(5)

Enter the lesser of the adjusted net
income from PartI or the minimum

Tax year

Prior 3 years

(a) 2013

(b) 2012

(c) 2011

(d) 2010

(e) Total

investment return from Part X for each

yearhsted. . . . . . . . . . 0

85% of line 2a .

Qualifying distributions from Part XII,

line 4 for each year listed . 106,881

129,372 110,229

346,482

Amounts included in line 2¢c not used
directly for active conduct of exempt
activities .

Qualifying distributions made directly
for active conduct of exempt activities

Subtract line 2d from line 2c . 106,881

129,372 110,229

346,482

Complete 3a, b, or c for the
alternative test relied upon

“Assets" alternative test—enter
(1) Value of all assets .

(2) Value of assets qualifying
under section 4942 (3)(3)(B)(1)

“Endowment" alternative test— enter 2/3
of minimum investment return shown In

Part X, line 6 for each year listed. 13,019

13,019

“Support" alternative test—enter
(1) Total support other than gross
investment income (interest,
dividends, rents, payments
on securities loans (section
512(a)(5)), orroyalties).

(2) Support from general public
and 5 or more exempt
organizations as provided In

section 4942(3)(3)(B)(i).

(3)

Largest amount of support
from an exempt organization

(4) Gross investment income

Supplementary Information (Complete this part only if the organization had $5,000 or more in

assets at any time during the year—see 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 section507(d)(2))

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

Information Regarding Contribution, Grant, Gift, Loan, Scholarship, etc., Programs:

Check here FF If the foundation only makes contributions to preselected charitable organizations and does not accept
unsolicited requests for funds If the foundation makes gifts, grants, etc (see Iinstructions) to individuals or organizations under
other conditions, complete items 2a, b, ¢, andd

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 materials they should include

Any submission deadlines

Any restrictions or limitations on awards, such as by geographical areas, charitable fields, kinds of institutions, or other
factors

Form 990-PF (2013)



Form 990-PF (2013)

Page 11
m Supplementary Information (continued)
3 Grants and Contributions Paid During the Year or Approved for Future Payment
Recipient If recipient is an individual, Foundation
show any relationship to Purpose of grant or
any foundation manager status of contribution Amount
Name and address (home or business) Y 9 recipient

or substantial contributor

a Paid during the year

Total . e e - 3a
b Approved for future payment
Total . » 3b

Form 990-PF (2013)



Form 990-PF (2013)

Page 12

Analysis of Income-Producing Activities

Enter gross amounts unless otherwise indicated

1 Program service revenue

D an T o

f
g Fees and contracts from government agencies
2 Membership dues and assessments.

3 Interest on savings and temporary cash
Investments .

4 Dividends and interest from securities.
5 Net rental iIncome or (loss) from real estate
a Debt-financed property.
b Not debt-financed property. .
6 Netrental income or (loss) from personal
property .
7 Otherinvestment income. .
8 Gain or (loss) from sales of assets otherthan
inventory .
9 Netincome or (loss) from special events
10 Gross profit or (loss) from sales of inventory.
11 Otherrevenue a pygs
b MEETINGS AND SEMINARS
c DONATIONS
d
e
12 Subtotal Add columns (b), (d), and (e).
13 Total. Add line 12, columns (b), (d), and (e).

Unrelated business income

Excluded by section 512, 513, or 514

a
Bus(ln)ess (b)
Amount
code

(o) (d)

Exclusion code Amount

(e)
Related or exempt
function iIncome
(See
instructions )

12

1,162

2,175

50,750

31,059

4,910

90,068

(See worksheet in line 13 instructions to verify caIcuIatlons )

13

90,068

(E1aPAEl: ] Relationship of Activities to the Accomplishment of Exempt Purposes

Line No.

instructions )

Explain below how each activity for which income Is reported in column (e) of Part XVI-A contributed importantly to
the accomplishment of the foundation’s exempt purposes (other than by providing funds for such purposes) (See

Form 990-PF (2013)



Form 990-PF (2013) Page 13

m Information Regarding Transfers To and Transactions and Relationships With
Noncharitable Exempt Organizations

1 Did the organization directly or indirectly engage in any of the following with any other organization described In
section 501 (c) of the Code (other than section 501(c)(3) organizations) orin section 527, relating to political Yes [ No

organizations?
a Transfers from the reporting foundation to a noncharitable exempt organization of

(1) Cash. .+« & & v & i e e e e e h e e e e e e a e e e e e e e e 1a(1) No
(2) Otherassets. . . . & « &« « v & 4 4 4w a e e e e e e e e e e e e e 1a(2) No
b Othertransactions
(1) Sales of assets to a noncharitable exempt organization. . . . . . . .+ .+ . . .+ .+ .+ + .« « . . . |1b(1) No
(2) Purchases of assets from a noncharitable exempt organization. . . . . . . . .+ . . .+ .+ .+« .« .« . 41b(2) No
(3) Rental of facilities, equipment, orotherassets. . . . . . . .+ + + + + & &« & 4« & « o« « « « «|1b(3) No
(4) Reimbursement arrangements. . . . .+ .+ & & & 4 4 4 4 s e e e e w e e e e e 1b(4) No
(5) Loans orloan guarantees. . . .+ + + & 4 4 4 w4 4 e e e w e e e e e e e e 1b(5) No
(6) Performance of services or membership or fundraising solicitations. . . . . . . . . . . .+« .+« . . . |1b(®6) No
c Sharing of facilities, equipment, mailing lists, other assets, or paid employees. . . . . . . . . + « + . . 1c No

d If the answer to any of the above I1s "Yes," complete the following schedule Column (b) should always show the fair 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 recelved

(a) Line No (b) Amount involved (c) Name of nonchantable exempt organization (d) Description of transfers, transactions, and shanng arrangements

2a Is 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)) orinsection527?. . . . . . . . . . .I_Yes |7No

b If "Yes," complete the following schedule
(a) Name of organization (b) Type of organization (c) Descnption of relationship

Under penalties of perjury, I declare thatI have examined this return, including accompanying schedules and statements, and to
. the best of my knowledge and belief, it Is true, correct, and complete Declaration of preparer (other than taxpayer or fiduciary) is
Slgn based on all information of which preparer has any knowledge

Here * % %k ok ok ok 2014-04-22 kK ok ok ok May the IRS discuss this return
with the preparer shown below

Signature of officer or trustee Date Title (seeinstr )?[ Yes[~ No
Print/Type preparer's name Preparer's Signature Date Check if self PTIN

Paid RONALD H THOMAS 2014-04-24 employedh-|7 P00128697

Preparer

Use Firm's name = RONALD H THOMAS CPA Firm's EIN »

Only ,
Firm's address m 11301 SPUR WHEELLN POTOMAC,MD 20854 Phone no (301)983-0330

Form 990-PF (2013)
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Schedule B Schedule of Contributors OMB No_1545-0047
(Form 990, 990-EZ,

or 990-PF)  Attach to Form 990, 990-EZ, or 990-PF. 201 3
Departrment of the Treasury P Information about Schedule B (Form 990, 990-EZ, or 990-PF) and its instructions is at

Internal Revenue Service www.irs.gov/form990.

Name of the organization Employer identification number

FUSION POWER ASSOCIATES
52-1162794

Organization type (check one)

Filers of: Section:

Form 990 or 990-EZ 501(c)( ) (enter number) organization
4947(a)(1) nonexempt charitable trust not treated as a private foundation

527 polttical organization

S I N

Form 990-PF 501(c)(3) exempt private foundation

4947(a)(1) nonexempt charitable trust treated as a private foundation

17

501(c)(3) taxable private foundation

Check If 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

IV Foran 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 |l

Special Rules

[~ For asection 501(c)(3) organization filing Form 990 or 990-EZ that met the 33'3% support test of the regulations
under sections 509(a)(1) and 170(b)(1)(A)(v1) and received from any one contributor, during the year, a contribution of the
greater of (1) $5,000 or (2) 2% of the amount on (1) Form 990, Part VI, line 1h, or (i) Form 990-EZ, line 1 Complete Parts | and I

[~ For asection 501(c)(7), (8), or (10) organization filng Form 990 or 990-EZ that received from any one contributor,
during the year, total contributions of more than $1,000 for use exclusively for religious, charitable,
sclentific, literary, or educational purposes, or for the prevention of cruelty to children or animals Complete Parts |, Il, and
i

[~ For asection 501(c)(7), (8), or (10) organization filng Form 990 or 990-EZ that received from any one contributor,
during the year, contributions for use exclusively for religious, charitable, etc , purposes, but these contributions did
not total more than $1,000 If this box Is checked, enter here the total contributions that w ere received during
the year for an exclusively religious, charitable, etc , purpose Do not complete any of the parts unless the General Rule
applies to this organization because it received nonexclusively religious, charitable, etc , contributions of $5,000 or more
durngtheyear. . . . . . . . . . . . . . . . . . 0. ... S

Caution. An organization that is not covered by the General Rule and/or the Special Rules does not file Schedule B (Form 990,
990-EZ, or 990-PF), but t must answer “No” on Part IV, line 2, of its Form 990, or check the box on line H of its

Form 990-EZ or on its Form 990PF, Part |, line 2, to certify that it does not meet the filing requirements of Schedule B (Form 990,
990-EZ, or 990-FF)

For Paperwork Reduction Act Notice, see the Instructions Cat No 30613X Schedule B (Form 990, 990-EZ, or 990-PF) (2013)
for Form 990, 990-EZ, or 990-PF



Schedule B (Form 990, 990-EZ, or 990-PF) (2013)

Page 2

Name of organization
FUSION POWER ASSOCIATES

Employer identification number

52-1162794

m Contributors (see Instructions) Use duplicate copies of Part | If additional space I1s needed

(a) (b)
No. Name, address, and ZIP + 4

(c)

Total contributions

(d)

Type of contribution

AMERICAN PHYSICAL SOCIETY
ONE PHYSICS ELLIPSE

COLLEGE PARK,MD 20740

Person v
Payroll r

5 000 Noncash r

(Complete Part Il for
noncash contributions )

(a) (b)
No. Name, address, and ZIP + 4

(c)

Total contributions

(d)

Type of contribution

Person r

Payroll r
Noncash r

(Complete Part Il for
noncash contributions )

(a) (b)
No. Name, address, and ZIP + 4

(c)

Total contributions

(d)

Type of contribution

Person r

Payroll r
Noncash r

(Complete Part Il for
noncash contributions )

(a) (b)
No. Name, address, and ZIP + 4

(c)

Total contributions

(d)

Type of contribution

Person r

Payroll r
Noncash r

(Complete Part Il for
noncash contributions )

(a) (b)
No. Name, address, and ZIP + 4

(c)

Total contributions

(d)

Type of contribution

Person r

Payroll r
Noncash r

(Complete Part Il for
noncash contributions )

(a) (b)
No. Name, address, and ZIP + 4

(c)

Total contributions

(d)

Type of contribution

Person r

Payroll r
Noncash r

(Complete Part Il for
noncash contributions )

Schedule B (Form 990, 990-EZ, or 990-PF) (2013)



Schedule B (Form 990, 990-EZ, or 990-PF) (2013)

Name of organization
FUSION POWER ASSOCIATES

Page 3
Employer identification number

52-1162794
m Noncash Property (see instructions) Use duplicate copies of Part Il If additional space 1s needed
(a) No. b (c) d
from Description of non(ca)sh roperty given FMV (or estimate) Date r(ec):eived
Part | P property g (see instructions)
$
(a) No. b (c) d
from Description of non(ca)sh roperty given FMV (or estimate) Date r(ec):eived
Part | P property g (see instructions)
$
(a) No. b (c) d
from Description of non(ca)sh roperty given FMV (or estimate) Date r(ec):eived
Part | P property g (see instructions)
$
(a) No. b (c) d
from Description of non(ca)sh roperty given FMV (or estimate) Date r(ec):eived
Part | P property g (see instructions)
$
(a) No. b (c) d
from Description of non(ca)sh roperty given FMV (or estimate) Date r(ec):eived
Part | P property g (see instructions)
$
(a) No. b (c) d
from Description of non(ca)sh roperty given FMV (or estimate) Date r(ec):eived
Part | P property g (see instructions)

Schedule B (Form 990, 990-EZ, or 990-PF) (2013)



Schedule B (Form 990, 990-EZ, or 990-PF) (2013)

Name of organization
FUSION POWER ASSOCIATES

Employer identification number

52-1162794

m Exclusively religious, charitable, etc., individual contributions to section 501(c)(7), (8), or (10) organizations

that total more than $1,000 for the year. Complete columns (a) through (e) and the follow Ing line entry
For organizations completing Part lll, enter the total of exc/usively religious, charitable, etc ,
contributions of $1,000 or less for the year (Enter this information once See instructions ) e $

Page 4

Use duplicate coples of Part Il if additional space 1s needed

(a) No.
from (b) Purpose of gift (c) Use of gift (d) Description of how gift is held
Part |
(e) Transfer of gift
Transferee's name, address, and ZIP 4 Relations hip of transferor to transferee
(a) No.
from (b) Purpose of gift (c) Use of gift (d) Description of how gift is held
Part |
(e) Transfer of gift
Transferee's name, address, and ZIP 4 Relations hip of transferor to transferee
(a) No.
from (b) Purpose of gift (c) Use of gift (d) Description of how gift is held
Part |
(e) Transfer of gift
Transferee's name, address, and ZIP 4 Relations hip of transferor to transferee
(a) No.
from (b) Purpose of gift (c) Use of gift (d) Description of how gift is held
Part |
(e) Transfer of gift
Transferee's name, address, and ZIP 4 Relations hip of transferor to transferee

Schedule B (Form 990, 990-EZ, or 990-PF) (2013)
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TY 2013 Accounting Fees Schedule

Name: FUSION POWER ASSOCIATES

EIN: 52-1162794

Category

Amount

Net Investment
Income

Adjusted Net
Income

Disbursements for
Charitable
Purposes

FEES

INDIRECT ACCOUNTING

950
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TY 2013 Compensation Explanation

Name: FUSION POWER ASSOCIATES
EIN: 52-1162794

Person Name Explanation

STEPHEN O DEAN

RUTHWATKINS

SEE ATTACHMENT
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Note: To capture the full content of this document, please select landscape mode (11" x 8.5") when printing.

TY 2013 Depreciation Schedule

Name: FUSION POWER ASSOCIATES
EIN: 52-1162794
Description of Date Cost or Other Prior Years’ Computation Method Rate / Current Year's Net Investment Adjusted Net Cost of Goods
Property Acquired Basis Depreciation Life (# of years) Depreciation Income Income Sold Not
Expense Included
DEPRECIATION 2,580
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Note: To capture the full content of this document, please select landscape mode (11" x 8.5") when printing.

TY 2013 Gain/Loss from Sale of Other Assets Schedule

Name: FUSION POWER ASSOCIATES
EIN: 52-1162794

Name

Date Acquired

How Acquired

Date Sold

Purchaser Name

Gross Sales Price

Basis

Basis Method

Sales Expenses

Total (net)

Accumulated Depreciation

PURCHASE

2,175

2,175
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TY 2013 Land, Etc. Schedule

EIN: 52-1162794

Name: FUSION POWER ASSOCIATES

Category / Item Cost / Other Accumulated Book Value End of Year Fair

Basis Depreciation Market Value
CONDO 77,400 73,530 3,870 200,000
FURNITURE 35,169 35,169 1,000
LAND 56,805 56,805 70,000
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TY 2013 Legal Fees Schedule

Name: FUSION POWER ASSOCIATES

EIN: 52-1162794

Category

Amount

Net Investment
Income

Adjusted Net
Income

Disbursements for
Charitable
Purposes

INDIRECT LEGAL FEES

145
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TY 2013 Other Expenses Schedule

Name: FUSION POWER ASSOCIATES
EIN: 52-1162794

Description Revenue and Expenses Net Investment Adjusted Net Income Disbursements for
per Books Income Charitable Purposes
EXPENSES
SUPPLIES AND SERVICES 4,739
TELEPHONE 3,239
POSTAGE AND SHIPPING 1,393
BOOKS, SUBSCRIPTIONS, REFEREN 2,223
BANK SERVICE CHARGE 1,591
AWARDS 500
GRANTS AND CONTRACTS 8,396
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TY 2013 Other Income Schedule

Name:
EIN:

FUSION POWER ASSOCIATES

52-1162794

Description Revenue And Net Investment Adjusted Net Income
Expenses Per Books Income
DUES 50,750 50,750
MEETINGS AND SEMINARS 31,059 31,059
DONATIONS 4,910

4,910
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TY 2013 Taxes Schedule

Name: FUSION POWER ASSOCIATES

EIN: 52-1162794

Category Amount Net Investment Adjusted Net Disbursements for
Income Income Charitable
Purposes
PAYROLL TAXES 471
TAXES-OTHER 115
TAXES-REAL ESTATE 4,764




FUSION POWER ASSOCIATES
Form 990 PF, 2013 Federal ID #52-1162794

Part IX-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 2013
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 2013. 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 2013 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.



52-1162794
Fusion Power Associates
Attachment to 990PF

Directors

Prof. Mohamed Abdou
MAE Department
UCLA, 44-114, Eng. 4
420 Westwood Plaza
Los Angeles CA 90095

Mr. David Babineau
Savannah River National Laboratory
Aiken, SC 29808

Mr. Michael Campbell
EMC Associates, LL.C
17117 Tallow Tree Lane
San Diego, CA 92128-5608

Dr. Stefano Concezzi
National Instruments

11500 N. Mopac Expressway
Austin, TX 78759

Dr. Don Correll

Lawrence Livermore National Laboratory

PO Box 808
Livermore, CA 94550

Dr. Phillip D. Ferguson

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge TN 37831-6169

Mr. Stephen Gourlay

Lawrence Berkeley National Laboratory
1 Cyclotron Road

Berkeley, CA 94720

Mr. Mark Haynes
Concordia Power
715 N. Edison Street
Arlington, VA 22203

Dr. Keith Matzen, Director
Pulsed Power Program
Dept. 1670, MS 1191

Sandia National Laboratories
POBox 5800

Albuquerque NM 87185

Dr. Robert L. McCrory, Director
Laboratory for Laser Energetics
University of Rochester

250 East River Rd.

Rochester NY 14623

Dr. Dale Meade (retired)

Princeton Plasma Physics Laboratory
48 Oakland Street

Princeton NJ 08540

Dr. Edward Moses, Associate Director
Lawrence Livermore National Lab
P.O. Box 808, L-466

Livermore CA 94550

Prof. Farrokh Najmabadi, Chairman
457B Engineering Bldg. ||

Univ. of California, San Diego

MC 0438

La Jolla CA 92093-0438

Prof. Gerald Navratil
Dept of Applied Physics
Columbia University
500 W. 120th Street
206 SW Mudd

New York NY 10027

Dr. Stephen Obenschain, Head
Laser Physics Branch (Code 6730)
Naval Research Laboratory
Washington DC 20375

Dr. Nicole Petta
Schafer Corporation
448 Lindbergh Avenue
Livermore, CA 94526

Dr. Miklos Porkolab, Director
MIT Plasma Fusion Center
167 Albany Street
Cambridge MA 02139

Dr. Stewart Prager, Director
Princeton Plasma Physics Laboratory
Princeton University

P.O.Box 451

Princeton, NJ 08540



Dr. John Sheffield
University of Tennessee
1070 Rome Drive
Roswell GA 30075

Mr. Tony Taylor
General Atomics

P.O. Box 85608

San Diego, CA 92186

Dr. Francois Waelbroeck
Institute for Fusion Studies
University of Texas

1 University Station C1500
Austin TX 78712

Mr. Tom Weaver

The Boeing Company
P.O. Box 516

St. Louis, MO 63166

Dr. Glen A. Wurden

Fusion Energy Program Manager
Los Alamos National Laboratory
P.O.Box 1663 E-526

Los Alamos NM 87545

Fusion Power Associates
Attachments to 990 PF

Officers

Dr. Farrokh Najmabadi, Chairman
457B Engineering Bldg. Il

Univ. of California, San Diego

MC 0438

La Jolia CA 92093-0438

Dr. B. Grant Logan, Vice Chairman
Heavy lon Fusion Program
Lawrence Berkeley National Lab.
Mail Stop 47-112

Berkeley CA 94720

Dr. Stephen O. Dean, President
Fusion Power Associates

2 Professional Drive, Suite 249
Gaithersburg, MD 20879

Dr. Mark Tillack, VP, Communications
University of California, San Diego
La Jolia, CA 92120

Ms. Ruth Watkins, VP, Administration and Finance
Fusion Power Associates

2 Professional Drive, Suite 248

Gaithersburg, MD 20879
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SLANTS & TRENDS

Princeton Director Stewart Prager comments on
way forward with magnetic fusion energy

See Story on page 1

* Rk

The US Electric Power Research Institute issues
report titled “Assessment of Fusion Energy Options
for Commercial Electricity Production ™

See Story on page 3

French Regulators authonze ITER as a “Basic
Nuclear Installation™ following 2.5 vear review.

Sece Storv on page 3

The ITER Organization signs Procurement
Agreement with Europcan Union for ITER Diver-
tor Remote Handling System.

See Storv on page 4
L
ITER Management Advisory Committee and Sci-

ence and Technology Advisory Committee com-
ment on ITER progress

See Storv on page 4
pag

ITER Plasma-Facing Component tests begin at
the Efremov Institute in St. Petersburg, Russia.

See Story on page 5

ITER Council meets to review ITER progress.
See story on page 5

¥k *

83 M Euro contract signed for ITER Liquid He-
lium Plant

See Story on puge 7

Veteran Ukrainian Fusion Scientist V. T. Tolok
passes away December 11, 2012.

See Story on page 7
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Page 2

Way Forward .
with Magnetic Fusion Energy

Stewart C. Prager, Director of the Princeton
Plasma Physics Laboratory, recently issued a
statement that reads in part:

“As budget negotiations heat up, so does the
debate over the balance between investments in
the long-term future and short-term necessities.
Fusion is a long-term opportunity that will
transform how we energize our society. The
fact that ignition in a large American experi-
mental inertial confinement fusion facility did
not occur as hoped by Sept. 30 has sadly raised
questions about the scientific legitimacy of that
pursuit. That the scientists did not meet their
goal by that day probably has little bearing on
that field’s ultimate success. Importantly, this
non-event should not bear any relation to the
fate of other vital work centering on an entirely
different approach known as magnetic fusion.”

“We need to keep our eyes on fusion as a trans-
formative source of energy for the world.
There are many powerful reasons why we need
to forge ahead.”

“Further, the fact that conquering this complex
problem in laser fusion has not been “on
schedule” has nothing to say about progress in
magnetic fusion — it has been and continues to
be remarkable.

Those with a long memory will recall the very
early optimism about fusion energy that existed
in the late 1950s and 1960s. On the heels of the
quick success in moving fission energy for-
ward, it was thought practical fusion would
follow closely behind. Instead, the world’s sci-
entists ran into an unexpected barrier — the
immense physics complexity and seeming im-
possibility of taming fusion plasmas.”

“The ensuing decades have seen an intense sci-
entific focus on what is truly a grand scientific
challenge. Scientists now are teasing out the
secrets of complex multi-scaled layers of tur-
bulence in plasmas, the movement of particles
through those plasmas, their interaction with
magnetic fields, and numerous other phenom-
ena that impact the plasma’s ability to be har-
nessed as an energy source. This focus in mag-
netic fusion has driven the development of a
new scientific field, plasma physics, with huge
benefits for science in general — from under-
standing cosmic plasmas to employing these
hot, ionized gases for computer chip manufac-
turing.”
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“On the energy front, we have advanced from
fusion energy production of milliwatts in the
1970s to 16 megawatts (for a duration of 1 sec-
ond) in the 1990s. With our existing under-
powered machines, magnetic fusion scientists
are producing and producing close to fusion
energy-grade plasmas around the world on a
daily basis. We are confident that abundant fu-
sion energy can be produced on a very large
scale and are now focused on the remaining
physics and engineering challenges to make it
practical and attractive.”

“The next major experimental step in magnetic
fusion is ITER - the international experiment
that will generate 500 megawatts of fusion
power, at a physical scale of a power plant.
Under construction in France, ITER will begin
operation within ten years. It involves partici-
pation of the entire developed world, with the
ITER partners representing the governments of
half the world’s population. The scientific basis
for ITER was separately scrutinized and ap-
proved by scientific panels in each of these na-
tions. ITER is large, complex, and full of chal-
lenges. But, the likelihood of scientific success

is high.”

“Most nations involved in ITER have robust
fusion research programs that are essential to
tackle other key scientific and technical issues.
With these accompanying programs, we would
be ready to operate a demonstration fusion
power plant following ITER about 25 years
from today.”

“Fusion is a nearly ideal energy source — es-
sentially inexhaustible, clean, safe, and likely
available to all nations. When proven practical,
it will transform our energy future. At this
moment, research investment by the rest of the
world - China, Korea, the EU - is surging in
magnetic fusion, while the U.S. investment is
stagnating. The U.S. is at a turning point. We
either maintain our long-developed leadership
position in this energy and science frontier, or
slip behind as other nations take the fruit of
decades of scientific research — much of it from
the U.S. — and convert it into a practical energy
source for powering the world.”

A link to the complete statement is at

http://fire.pppl.gov
EPRI Issues Fusion Study Report

The Electric Power Research Institute (EPRI)
has completed a study entitled "Assessment of
Fusion Energy Options for Commercial Elec-
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tricity Production." The 66-page report was
summarized at Fusion Power Associates An-
nual Meeting and Symposium, December 5-6

in Washington, DC (http://fusionpower.org).

The report is available on request from Fusion

Power Associates (fusionpwrassoc@aol.com)
or can be downloaded at http://fire.pppl.gov

The report states: "Fusion energy options were
reviewed to assess technical readiness levels
for commercial electricity production for the
power industry. Magnetic and inertial con-
finement systems, in addition to nontraditional
fusion concepts, were reviewed by a technical
panel of experts, based on workshop presenta-
tions by the proponents of each technology.
The results are summarized in this report. The
conclusion of the review is that, although sig-
nificant progress is being made in many areas,
commercial application is not likely for at least
30 years—if the concepts prove feasible.
Recommendations are provided to focus more
of this research on engineering and power ap-
plications and to engage the power industry in
monitoring progress."

The report states:

"From the utility perspective, the production of
electricity should be the main ogjective of a
fusion development program. At present, elec-
tricity generation appears to be an add-on and
not a primary objective to the basic science of
the fusion development program, largely due to
the challenges of developing a fusion device
that produces more energy than it consumes.
The following actions are recommended:

- Direct more fusion research on the engineer-
ing and operational challenges of a power
plant, including how to maximize the value of
the fusion power produced. More consideration
should be given to the conversion of the heat of
fusion to power production and the reliability
of any fusion device. Consider developing
more advanced and perhaps direct power con-
version systems to enhance the overall effi-
ciency of energy-to-electricity conversion.

- Identify common materials and technology
needs (such as tritium production) that a fusion
test facility could address to meet most of the
needs for both magnetic and inertial confine-
ment systems.

- Monitor and periodically re-evaluate the fu-
sion programs to assess the potential for elec-
tric power production in the nearer term to
identify which concepts are likely to produce

Fusion Power Report

Page 3

tangible fusion power. At the appropriate time,
do the following:

— Create a utility advisory group to focus fu-
sion energy research and development projects
to address more utility needs, particularly in
the area of operations and maintenance, and to
provide input into the design of the fusion
power plants.

— Begin to consider the regulatory require-
ments for commercial fusion power plants in
terms of establishing safety and licensing stan-
dards.

French Requlators
Give ITER Go-Ahead

On 10 November 2012, the Journal Officiel de
la République Frangaise published the decree
that authorizes the ITER Organization to create
the Installation nucléaire de base ITER (Basic
Nuclear Installation) in Saint-Paul-lez-
Durance, France. Signed by Prime Minister
Jean-Marc Ayrault, this decree confirms the
safety of the ITER nuclear installation and
clears the way for the pursuit of ITER con-
struction.

The publication of the Décret d’autorisation de
création constitutes a major step forward for
the ITER project. It comes as a result of two-
and-a-half years of hard work, both on the part
of the ITER Organization and on the part of
French authorities. The Demande
d’autorisation de création (or DAC files) for
ITER—nearly 6,000 pages of in-depth de-
scription of the design and operational condi-
tions of ITER—was submitted to the French
authorities in March 2010. The files underwent
a thorough examination by the French Nuclear
Safety Authority (ASN), environmental
authorities and groups of independent experts.
A Public Enquiry was organized between 15
June and 4 August 2011, allowing the public to
formulate its opinion on the project. On 9
September, the Public Enquiry Commission
issued a favourable Advisory Opinion for the
pursuit of the licensing procedure.

The licensing of a nuclear installation is a long,
complex and rigorous process. ITER is the first
nuclear installation in France to observe the
stringent requirements of the 2006 French law
on Nuclear Transparency and Security. It is
also the first time in worldwide history that the
safety characteristics of a fusion device have
undergone the rigorous scrutiny of a Nuclear
Regulator to obtain nuclear licensing. ITER has
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achieved an important landmark in fusion his-
tory.

ITER Director-General Osamu Motojima is-
sued the following statement:

“Step by step, over the past two and a half
years, we've been progressing toward an es-
sential milestone in the history of our project.
This milestone has now been achieved: two
days ago, on Saturday 10 November, French
Prime Minister Jean-Marc Ayrault signed the
official decree that authorizes the ITER Or-
ganization to create the Installation nucleaire
de base (INB) ITER.

“This long-awaited document is the culmina-
tion of a tremendous amount of work, both on
our side and on that of the French authorities.
For the past 30 months, our project has been
scrutinized by different groups and commit-
tees, submitted to the analysis of several boards
of experts, and also to the public's judgment.
Every nut and bolt of the ITER machine, as
well as its operational objectives, have has
been closely examined.

“These procedures were no mere formalities --
they were long, complex and demanding. They
were also indispensable, both from a regulatory
point of view and because of the responsibility
that is ours: as ITER is the first fusion device
that qualifies as a nuclear installation, we had
to explore largely uncharted territory.

“This landmark decree comes as just reward
for our rigorous consideration of safety and
environmental issues. It is a reward for the
ITER Safety, Quality & Security Department
(and, more specifically, to its Licensing Cell); a
reward for the Department for the ITER Proj-
ect; but it is also a reward for each and every
one of us. Whether directly involved or not, we
all contributed to this success and I want to
thank you all, whatever your position or
responsibility within the ITER Organization.

“We have worked constructively with the
French authorities and will continue to do so
throughout the duration of ITER's lifetime. As
demonstrated throughout the past 30 montbs,
ours is an uncompromising but trusting rela-
tionship, one that 1s based on a strong engage-
ment from ITER.

“We never doubted the validity of our project.
ITER safety has now been confirmed by a
large body of outside, independent experts.
This is indeed a great day for ITER.
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Procurement Agreement for ITER
Divertor Remoté Handling System

On Wednesday 31 October ITER Director-
General Osamu Motojima and Jean-Marc Fil-
hol, acting head of the European Domestic
Agency's ITER Department, signed the Pro-
curement Agreement for the Divertor Remote
Handling System (DRHS).

The DRHS provides the means for remote re-
placement of the ITER divertor system. The
divertor handling concept relies on the use of
heavy remote handling transporters known as
"Cassette Movers" and dexterous, man-in-the-
loop tele-manipulators. The former are re-
quired to achieve high-accuracy transport of
the 8-12 ton in-vessel components from their
entry point to their operational position in the
vacuum vessel. The latter are required to pre-
cisely deploy a variety of mobile tools for pipe
maintenance, (un)locking of the cassettes from
the toroidal rails, (dis)connection of diagnostic
cabling, etc.

The DRHS makes use of the remote handling
transfer casks to allow safe transport of con-
taminated/radioactive in-vessel components to
and from the Hot Cell.

The ITER team and a number of European in-
stitutions have been working on the develop-
ment of the ITER divertor maintenance con-
cept for more than 15 years. The most chal-
lenging steps within the process have been
demonstrated at full scale, first within the DTP
(Divertor Test Platform) constructed in Brasi-
mone, Italy (ITER 1998 design), and more re-
cently within the DTP2 located in Tampere,
Finland (ITER 2001 design). This long concept
preparation period is now over and with the
signing of the Procurement Arrangement and
the engagement of an industrial supplier in the
next few months, the task of establishing a
fully comprehensive, industrialized set of
equipment for the remote exchange of the
ITER divertor begins.

ITER Management Review

On 07 November, ITER Director-General
Osamu Motojima called for an all-hands
meeting in the Headquarters' brand-new am-
phitheatre in order to brief the ITER Organiza-
tion staff on the outcome of the recent meet-
ings of the projects scientific and managerial
advisory committees.

©2013 Fusion Power Associates All Rights Reserved



January/February 2013

At the outset, the Director-General presented
the conclusions of the 14th meeting of the
project's Management Advisory Committee
(MAC) that had taken place on 29-31 October
"the MAC recognized that further and intensive
efforts are necessary," MAC Chair Ranjay Sha-
ran explained. "The variances will have to be
minimized by parallel working approaches and
innovative methods. The MAC will closely
monitor these approaches.”

Of greatest concemn: the delays related to six
super-critical items—the buildings, the vacuum
vessel, the poloidal field coils, the toroidal field
coils, the central solenoid conductor and the
cryostat.

Two other essential issues were the focus of
this 14th MAC meeting: the rules for further
distribution of credits amongst the ITER Mem-
bers as proposed in the "MAC-10 Guidelines,"
and the proposal for a simplified assembly plan
with the intention to recover some of the time
slippages. "Based on the different feedback we
received to this plan, the MAC suggests that
the project remain focused on the normal step-
by-step assembly strategy, but that it evaluate
options to reduce risks and the time required
for the assembly and the transport of compo-
nents in order to provide more confidence in
the dates for First Plasma and Deuterium-
Tritium operation," Sharan said.

As for the technical assessment, the Science
and Technology Advisory Committee (STAC)
commended the ITER Organization and the
ITER Domestic Agencies on significant prog-
ress made, especially in the manufacturing of
ITER magnets. More than 350 tons (73,000
km) of mobium-tin (Nb3Sn) strand for the
toroidal field conductor have been produced so
far, corresponding to approximately 75 percent
of total amount needed. Also, approximately
65 tons of poloidal field conductor strand (25
percent of supply) have been produced.

The STAC noted that—with the exception of
the poloidal field coils—there are currently no
new major delays in the critical path due to
magnets. The STAC further complimented the
ITER Organization's comprehensive report on
remote handling and the good progress that has
been made in developing a strategy for the in-
stallation, maintenance and potential repair of
the first wall and the divertor.
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ITER Plasma-facing. Components
Tests Begin in Russia

The first testing of plasma-facing components
for ITER's outer divertor target full-scale pro-
totype started at the Efremov Institute in St
Petersburg, Russia in late October.

These crucially important and sophisticated
heat-capturing elements will be in direct con-
tact with the plasma—a first barrier that will
withstand the main heat flux from plasma dur-
ing operation. As the plasma temperature 1s to
reach 100-150 million °C, and the expected
heat load on the divertor surface up to 20
MW/m2, the components under test have
challenging requirements to meet.

To conduct the tests in Russia, a special ITER
Divertor Test Facility was assembled at the
Efremov Institute as part of the Russian com-
mitment for the ITER project. Within the Fa-
cility, an 800 kW electron injector exposes the
components to the same heat loads they will
face inside the ITER vacuum vessel in the
standard operational mode and allows the test-
ing of their reliability.

The tests being carried out in Russia's northern
capital are a vivid example of close interna-
tional cooperation within the implementation
of the ITER project: the components were
manufactured 1n Japan and shipped by our
Japanese colleagues directly to St Petersburg
for testing at the Russian facility. In compli-
ance with the spirit of tight international col-
laboration, the works are being carried out in
the presence of Russian and Japanese Domestic
Agency specialists, as well as experts from the
ITER Organization.

ITER Council Meets

The Eleventh ITER Council convened the last

week of November at the ITER site for a two-

day meeting that brought together the high-

{:,vel representatives of the seven ITER Mem-
ers.

The Council issued the following press release:

SAINT PAUL-LEZ-DURANCE, France (29
November 2012)—Convening for its eleventh
meeting in the recently completed ITER Head-
quarters building in Saint Paul-lez-Durance,
France, the ITER Council acknowledged sub-
stantive advancements in the areas of on-site
construction and licensing, and the Members’
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intensified component manufacturing activi-
ties. The Council also welcomed measures
taken for stopping schedule slippage and for
enhanced collaboration between the ITER Or-
ganization and the seven Domestic Agencies.
A major milestone has been achieved as the
decree authorizing the creation of the ITER
facility has been signed by the French Ministry
of Environment.

On 28 and 29 November 2012, the governing
body of the ITER Organization convened for
the first time in the newly completed Head-
quarters building. The two-day meeting of the
ITER Council brought together senior repre-
sentatives from all the seven ITER Members—
China, the European Union, India, Japan, Ko-
rea, Russia and the United States—under the
chairmanship of Dr. Hideyuki Takatsu (Japan).

The Council noted the continued strong pace of
construction activities at the ITER site includ-
ing the completion of the ITER Headquarters
building. Manufacturing of Tokamak compo-
nents and supporting systems is underway in
all the ITER Members, with the first completed
components expected on site in 2014.

Significant progress has been made in the manu-
facturing of ITER magnets. More than 350 tons of
niobium-tin strand (Nb3Sn) for the toroidal field
conductors have been produced by the six Members
involved, representing 75% of total project needs
and representing the largest-ever order of this type.
Also, 65 tons of niobium-titanium (NbTi) poloidal
field conductor (25% of project needs) have been
produced by China, Europe and the Russian Fed-
eration. The ITER Council encouraged the Euro-
pean and Russian Domestic Agencies to work to-
gether to develop synergies in order to prevent
schedule slippage for the manufacturing of the
poloidal field magnets.

During the meeting, the ITER Organization re-
ported that 80 Procurement Arrangements have
been signed to-date; a figure which represents
81.2% of the total in-kind procurement value of
ITER construction.

Since the last ITER Council in June 2012, the
ITER Organization and the Domestic Agencies

have concentrated on the realization of strate-
gic schedule milestones. New corrective meas-
ures have been developed for critical systems
such as buildings, the vacuum vessel, the cry-
ostat, and the superconducting magnets.

The Council urged further corrective actions to
improve schedule execution and to seek further
savings in order to respect the construction
budget of the ITER Organization and Domestic
Agencies.

The Council welcomed the integrated project
management approach proposed by the ITER
Organization to enhance collaboration between
the ITER Organization and the Domestic
Agencies. “The ITER Organization and the
seven Domestic Agencies have established a
Unique ITER Team in order to cooperate even
more closely for the implementation of ITER.
This will in particular allow for jointly ad-
dressing the causes of barriers to effective co-
operation. Further integration within the
Unique ITER Team is key for achieving our
goals and minimizing the total cost of the proj-
ect,” stressed ITER Organization Director-
General Osamu Motojima.

Lastly, the ITER Council celebrated a major
licensing milestone: the signature on 9 No-
vember 2012 by the French Ministry of Envi-
ronment (on behalf of Honourable Prime Min-
ister Ayrault) of the decree authorizing the
ITER Organization to create the ITER Basic
Nuclear Installation in Saint-Paul-lez-Durance,
France. The Council requested the ITER Or-
ganization to continue the negotiations with the
NEA (OECD Nuclear Energy Agency) in order
to have the ITER facility included in the scope
of the Paris Convention, noting that this deci-
sion lies with the contracting parties of the
Paris Convention.

Council Members reappointed the Chair and
Vice-Chair of the ITER Council and its sub-
sidiary bodies, and thanked Professor Konishi
for his contribution as Chair of the Test Blan-
ket Module Program Committee for the past
four years.
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83 M Euro Contract Signed for
ITER Liquid Helium Plant

The ITER Tokamak will rely on the largest
cryogenic plant (cryoplant) infrastructure ever
built. Three liquid helium plants, working in
parallel, will provide a total average cooling
capacity of 75 kW at 4.5 K and a maximum
cumulated liquefaction rate of 12,300 li-
tres/hour.

On Tuesday, 11 December, ITER Director-
General Osamu Motojima and the Managing
Director of Air Liquide Advanced Technolo-
gies, Xavier Vigor, signed the contract for
ITER's three identical liquid helium (LHe)
plants. The contract comprises the design,
manufacturing, installation and commissioning
of the LHe plants, which are adapted to the
long-term, uninterrupted operation of the ITER
Fokamak. The contract is worth EUR 83 mil-
ion.

"This is a major milestone not only for the
cryogenic system but for the whole project,”
said the Head of the ITER Plant Engineering
Division, Luigi Serio. "The contract covers the
principal component that will drive the cool-
down of the machine, seting the pace toward
First Plasma.”

FPA Annual Meeting
Presentations Posted

The papers presented at Fusion Power Associ-
ates annual meeting and symposium, Fusion
Energy: Progress and Promise, held December
5-6 in Washington, DC have been posted.

They can be accessed at http://fusionpower.org
and click on Annual Meetings and Symposia

They can also be accessed directly at

http:/fire.pppl.gov/fpa_annual meet_html

Fusion Plasma Physics
- Second Edition

A "Second, Revised and Enlarged Edition" of
the text and reference book Fusion Plasma
Physics by author Weston M. Stacey has been
published by Wiley-VCH.

The Table of Contents includes:

Basic Physics
Motion of Charged Particle
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Magnetic Confinement
Kinetic Theory

Fluid Theory

Plasma Equilibria

Waves

Instabilities

Neoclassical Transport
Plasma Rotation

Turbulent Transport

Heating and Current Drive
Plasma-Material Interactions
Divertors

Plasma Edge

Neutral Particle Transport
Power Balance

Operational Limits

Fusion Reactors and Neutron Sources

The book (ISBN: 978-3-527-41134-4) lists for
99 Euros. Ordering information can be ob-

tained from weston.stacey@nre.gatech.edu or
at http://www.wiley-vch de

Ukrainian Fusion Scientist
V. T. Tolok passes

Veteran Ukrainian fusion research scientist V.
T. (Vladimir Tarasovich) Tolok passed away
December 11, 2012. He was a Corresponding
Member of the Ukrainian Academy of Sci-
ences, Doctor of Science, Professor, Honored
Worker of Ukrainian Science, Distinguished
career award member, and well-known scien-
tist in the field of plasma physics and con-
trolled fusion.

V. T. Tolok was born on 25" December 1926
in the small Ukrainian town Uman’. He was a
member of the Soviet air force, 1943-1945,
serving in the Black Sea region. He graduated
from the Kharkov State University (physical-
mathematical faculty, nuclear physics branch)
in December 1951.

Beginning from 1952, and for many years, V.
T. Tolok was an active research scientist and
then the leader at Kharkov Institute of Physics
and Technology (KIPT) (now the National Sci-
ence Center KIPT), where he worked on the
construction and operation of linear accelera-
tors of protons and electrons, becoming, in
1955, head of the group for development of the
electron accelerator LUE-5. This work led to
the creation of a unique electron accelerator
with characteristics that much exceeded the
maximum achieved at that time: energy 5
MeV, electron current 10 A.
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His work in plasma physics and fusion began in
1958 when he moved to the plasma physics de-
partment recently organized by Academician K. D.
Sinel’nikov and became the head of the laboratory
on investigation of RF properties of plasma. From
1966 up to 1987 he was the director of the plasma
physics division, being head of all works relating to
the plasma physics program, and became the Dep-
uty Director of KIPT.

Starting in 1960, on the direct instruction of 1. V.
Kurchatov, V. T. Tolok was given the leadership
responsibility for the development of the stellarator
line at KIPT, carrying out the corresponding theo-
retical and experimental program. Under his direc-
tion a series of stellarator type fusion devices, well
known to the international fusion community, were
developed and assembled in KIPT. Among the de-
vices of this sort that were built and successfully
operated, the following should be mentioned: the
first in the world stellarator-torsatron Saturn, and
the whole family of other torsatrons: Vint-20, Ura-
gan-1, Uragan-2, Uragan-3, and its modification
Uragan-3M. The investigations of divertor plasma
fluxes in these devices are among those, which still
influence the designs of torsatrons today.

V. T. Tolok was an initiator of studies on stellarator
type devices of radiofrequency methods of plasma
creation and heating. Since the early 1970s these
methods have been successfully used on stellarators
of the Institute for creation and maintenance of
plasma with rather high parameters. He paid much
attention to the application of new methods of
plasma diagnostics and technology when develop-
ing new experimental devices, in particular to the
application of cryogenic techniques in magnetic
systems for stationary confinement of plasma, as
was partly realized in the Crystal-1 torsatron.

Simultaneously with the realization of the Uragan
program, two other important programs, Beam and
Jupiter, were conducted under leadership of V. T.
Tolok. A series of electromagnetic traps of the Ju-
piter type were built up, and the investigations
demonstrated that the plasma particle losses corre-
late well with the classical losses law. Due to sup-
port of V. T. Tolok, a significant program on de-
velopment of quasi-stationary plasma accelerators
(QSPA) was started in KIPT, and the most power-
ful in the world plasma accelerator was put into
operation in 1990, which is actively used in radia-
tion technologies.

The program Bulat has to be especially noted, in
which V. T. Tolok has made a determinative con-
tribution in development of investigations in the
field of high energy plasmochemistry, i.e., building
up the technology for producing new materials in
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the form of coatings on industrial articles for multi-
functional purposes. The experimental and scien-
tific basis for development and perfection of depo-
sition of antiwear coatings was founded, and a se-
ries of Bulats were developed: many hundreds of
them were introduced in the industry of the USSR.
The license for the Bulat technology was bought by
the USA Company Multi-ARC.

In 1988 V. T. Tolok organized and became the
head of a new vacuum-plasma-technology labora-
tory in the physical-technical faculty of the
Kharkov Karazin University. The main objective of
the laboratory was to bring about an improvement
of vacuum-plasma technologies on the Bulat in-
stallations.

Up to his death, V. T. Tolok was an Adviser to the
Director General of NSC KIPT and an honorary
Professor of NSC KIPT. He took an active part in
the realization of a wide international cooperation
with the fusion laboratories over the world: for 14
years he actively participated in work of USSR-
USA fusion coordinating committee. He supervised
a great number of Candidates and Doctors of Sci-
ences, and is the author and co-author of more than
200 scientific publications. He was awarded with
several decorations: the Patriotic war (II degree),
For Courage (Il degree), the October revolution,
the Rank of honor, and many military and labour
medals.

Many of his colleagues contributed to this obituary,
including:

I. M. Neklyudov, I. N. Vishnevsky, A. S. Bakai, A.
N. Dovbnya, V. F. Klepikov, N. F. Shul’ga, 1. E.
Garkusha, I. A. Girka, V. S. Voitsenya, A. V. Vo-
lobuev, A. M. Egorov, O. S. Pavlichenko, V. V.
Chechkin, O. M. Shvets

Correspondence should be directed to V. S. Voit-

senya: voitseny@kipt.kharkov.ua,

Calendar

Feb 4-7 15™ Israel Conference on Plasma Science
and Applications. Holon, Israel.
http://plasma-gate.weizmann.ac.il/calendar/71/70-
IPSTA/

May 26-30 16™ International Conference on
Emerging Nuclear Energy Systems (ICENES).

Madrid, Spain. http://www.ICENES2013.org

June 10-14 Symposium on Fusion Engineering
(SOFE). San Francisco.

http://sofe2013.org
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