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INTRODUCTION 

This is a compilation of operati~g data for the TFTR-Project 
Source - an ion source and accelerator system which has produced 
60 amperes of ions when operated at 120 kV with deuterium, and 
80 amperes when operated with hydrogen. 

Although the system is designed for 0,5 sec operation, the 
data presented here is limited to~ 15 msec pulses by the power 
supply available on Test Stand IIIB. 

Klaus H. Berkner, ext. 5011 
Dexter Massoletti,ext. 5314 

This work was supported by the U. S. Department of Energy under 
Contract W-7405-ENG-48. 
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Spectroscopy Results 
April 13, 1979 
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TFTR Project Source - Deuterium Operation 
OMA Results on p. 212 Log XIX .. 

Log Page Shot Gas Flow 1arc pare varc VBeam I;. 
J 

n+ D2 
+ 

D3+ 

XIX 146 18637 D 22 552 16.3 29.6· 40 9.4; 31.8 23.5 44.7 
18635 112 II II II II 

II 0.040 
31.8 23.1 45.1 
31.8 22.7 45.5 

OMA: 

148 18651 II II 985 33.5 34 61 . 18.5; 44.3 28.8 26.9 0.078 
44.25 28.9 26.9 

50 44.2 29.0 26.9 

212 OMA: 34.9 27.3 37.8 
""0 

c.o 
30.5 I . 

150 18662 1522 63.9 42 81 0.128 52.6 26.2 21.2 
--' 
-.1 

212 OMA: 51.5 26.2 22.3 

152 18677 1851 92.6 50 100.8 44.8; 61.2 24.8 14.0 
76 

II 0.189 
61.2 25.0 13.8 
61.2 25.2 13.6 

212 OMA: 58.8 26.2 15 

155 18708 1970 102.4 52 116 51.8; 63.2 24.1 12.7 0.218 
63.8 24.0 12.3 

II 64.3 23.9 11.8 

212 OMA: 60.8 26.9 12.3 

44 Slots, Each 10 em. long x 0.54 em. wide--

Aaccelerator = 44 x 10 x 0.54 = 237.6 cm2 

5/25/79 
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TFTR lACCEL VS. y3/2. 

D2 OPERATION 

lACCELJ A 

VACCELJ KV 

LOG XIX 
p. 300 
5/21/79 
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VAccEL vs. ARc PowER 

22 TL/s OPERATION 
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5/30/79 



Pg. 20 

TFTR ARc VOLTS vs. ARc AMPS 
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VACC = 40kV 
v

99 
- 34kV 

Vsupp = 3Q50V 
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TFTR TuNING CuRVE FoR 40 KV OPERATIONJ 22 TL/s D2 
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K40 02 

\(cc =4QKV 

VGG =34KV 

IACC =9.36A 

1GG =soMA 

VARc=29 6V 

IARC =597A 

PARC :17 7K w 

Vsupp=3.0KV 
lsuPP=3A 

NOTE : 

15# 02 22 TLI S 

!DR = 2-46 A 

LOGXIX-IIIB 

p. 138 

JACC = !BANK - JDR 

FOR CALCULATIONS 



8v 

VACC = 60kV 
v

99 
= 52kV 

Vsupp = 3000V 

TFTR 

1.80 

1.60 

1.40 

1.20 

1.00 
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.40 
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Pg. 23 

TuNING CuRVE FoR 60 KV 0PERATIONJ 22 TL/s D2 

L_· [ ~L:~- L~ [ .. 
l .._ I ; I 

.. I I I 
-- t ! I I - -- , . - - -! - , 

I I I : 
--~-~-----1-- ---·- ·--1·-····· 

i I . I 
I 

- • 1 i 

~ 

~ 

-r 
I I . 
i 
I 

i 
l 
I 

-
' ~1t 

• • 

I -
I 

I : . . I I 

I 
I 
! • 

' I ! I 
~--- ----~--- -------~- -- . y--·-- .. 

I . i I ' 
. ! I 
~ --- , ! . -r o 
; . 0 I 0 ' I 
'. - -·----- _ _:__ ______ .l_ ____ --- j -- . - .. J. 

17 18 19 

IACCELJ A 

• I 

' ' ' . 

• • 

•• ! 
I 

I ... 

i 
! 

I "f . - --
1 

• 

• 

' ' I 

! 

20 21 

LOG XIX 
p. 130 
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AT K60 02 

~cc = 60KV 

VGG : 52KV 

IACC : 19 7A 

IGG : 42MA 

VARC: 36.5V 

IARC: 1015A 

PARc=37KW 

VsuPP=3 OKV 
lsuPP=5.5A 

151i D2 22 TLIS 

!DR = 3-94 A 

LOG X I X - I I I B 

p. 130 

NOTE. 

FOR CALCULATIONS 



VACC = 8lkV 
v

99 
= 72kV 

Vsupp = 2900V 

Pg. 25 

TFTR TuNING CuRvE FoR 80 KV OPERATION,~ 22 TL/s D2 
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LOG XIX 
p . 116 
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OPTIMUM AT K80 02 

'-'cc = 82 KV 

VGG : 68KV 

IACC: 32.5A 

IGG :SOMA 

VARC: 41 v 
IARC: 1552A 

PARC : 63.6KII\ 

'lsuPP=2950V 
lsuPP= SA 

15# D2 22 TL/s 

! 0 R = 4- 93 A 

LOG XI X - III B 

p. 116 

NOTE. _ I 
!ACC - BANK - !D R 

FOR CALCULAT ION S 



Pg. 27 

TFTR TuNING CuRVE FoR 110 KV OPERATION~ 22 TL/s D2 

1.40 
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• ! ! I • 
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VACC = 112kV 

vgg = 94kV LOG XIX 

Vsupp= 2800V IACCELJ A p. 66 

1ACC = 1BANK - 1DR 
4/11/79 



-28-

OPTIMUM AT 

·' 

K110 02 

\(cc =112KV 

VGG =94KV 

lAce =s4 2A 

1GG =soMA 

VARc=54 7V 

IARC =2030A 

PARc=111 KW 

'lsuPP=29QQV 
lsupp= 10 s.A 

NOTE: 

15# D2 22 TL/s 

!0 R = 6-9 A 

LOG X I X - I I I B , 

p. 64 

IACC = !BANK - 1oR 

FOR CALCULATIONS 



Bx 

8y 

V ACC = 101 kV 

v
99 

= 86kV 

Vsupp = 2.9kV 

Pg. 29 

TFTR TuNING CuRVE FoR 100 KV OPERATION~ 22 TL/s D2 
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OPTIMUM AT K100 02 

~cc=100KV 

vGG =a4KV 

lAce =45.3A 

IGG :20MA 

VARC =48V 

IARC =1791A 

PARC =as.9KW 

VsuPP=2950V 
lsuPP=9.5A 

NOTE: 

15# D2 22 TL/s 

I DR = 5-92 A 

LOG XI X - !JIB 

p. 43 

FOR CALCUlATIONS 



Pg. 31 

TFTR TuNING CuRVE FoR 120 KV OPERATION1 22 TL/s D2 

1.20 
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v
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LOG XIX 
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OPTIMuM AT K120 02 

\(cc =120KV 

VGG =104KV 

IACC : 61.5A 

1GG =so MA 

vARC =s2v 
IARC =2149A 

PARC :111.7KII\I 

\'suPP=2900V 
lsuPP=11.5 A 

15# D2 22 n/s 

[DR = 7-39 A 

LOG XIX - I I I 8 

p. 97 

NOTE : 1Acc = !BAN K - !DR 

FOR CALCULATION S 



.. 

H
2 

OPERATION 



TFTR 

lACCEL 

Pg. 33 

lACCEL VS, 3/2 v 1 H2 OPERATION 
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LOG XIX 
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5/21/79 



.·.· 

PARC., 

.Pg. 34 

.. 
fFTR AccEL voLTS vs. ARc POWER 
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AccEL VOLTS, KV 

1Acc = 1BANK LOG XIX 
p. 301 
5/30/79 



1FTR 
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Pg. 35 

. .. . . . 

AAC VOLTS VS, ~C AWS 
.. .. . .. ·•· 
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LOG XIX 
p. 300 
5/30/79 

2200 



VACC . = 2lkV 
v
99 

= 18kV 

Vsupp = 3100V 

Pg. 36 

TFTR TuNING CuRVE FoR 20 KV OPERATION, 30TL/s H2 

2.30 

8x 1.90 

1.50 

• 70 

8v 
.60 

·150 

100 

50 

5 

ISUPP, A 2.5 

i ·· ~--···r·:·_c~--~-r--··, -'- --r--- ···· · 
l i 
~~~ ·: I ~. 

i. I ~ 
I I 

1 i ··- -· -- ·- . t . . . . - . t; 
,,1 ' i 

j 
I i -· ·j 
f i 

j : .· 
i ' ! t -- ....• -
I 

r 
l 

l .· 
l .. 

. ' 
' 

~ . . 
1 . 

. I·. 

i . ' . : ·~ , ... ,,·. "'". . . 

! 

' . 
! .. 
I I . , . 

! ......... _.: __ .. 
j 

j·-: .. ~ .. 
i . . i ! . 
~ . _____ .. _____ · :_: ____ ~---· ---

4 

j . 

i 

0 

.. 

0 

• 

IACCEL, A 

0 

• 

•• 

8 

, I 

LOG XVIII 
p. 112 

0 



-31-

OPTIMUM AT K20 H2 

'4cc =22KV 

VGG =17.5KV 

lAce =s.aA 
IGG :200MA 

VARC :26V 

IARC =329A 

PARc=B,SKW 

VsuPP=3100V 
lsuPP=2.5A 

NOTE. 

15# H2 30 TL/s 

!0 R = 1-12 A 

LOG XVII! !li B 

P-113 

W/0 NOTCHEN 

l=no f111 r 111 A Tt r.•~~ 



VACC = 3lkV 
v

99 
= 25kV 

Vsupp = 3000V 

8v 

Pg. 38 

TFTR T~NtNG ,. CuRVE FoR 30 KV OPERATIONJ 30TL/s H2 
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9 10 11 

LOG XVIII 
p. 92 
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OPTIMUM AT 

• 

K30 H2 

~cc =31 KV 

VGG =25.5KV 

IACC =1Q.33A 

IGG =250MA 

VARC =3QV 

IARC =470 A 

PARC =14.1 KW 

- 'lsuPP= 3000V 
lsuPP= 4A 

NOTE: 

15# H2 30 n /s 

I0 R = 1.67 A 

LOG XVIII !liB 

p,gQ-91 

FoR f.AI r111 ATTnNc: 
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FAST TURN ON AT K30 

.. 



Pg. 41 

TFTR TUNING CuRvE FoR 40 KV OPERATION, 30 TL/s H2 
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OPTIMUM AT 
L{ : j 

I _ _I 
~ f=, 

r- ,--, 
:=' 

-- ,--
~-:: /__/ c ::1 

:-, ,--, .--. . _, '--/ '-; '··-' 

K40 H2 

'*'cc =41 KV 

VGG =34.5KV -

IACC =14.5A 

IGG =210MA 

VARC =J2V 

IARC =689A 

PARc=22 KW 

VsuPP = 30 00 V 
lsupp= S.SA 

NO TE : 

1511 H2 30 TLI s 

JDR = 2.43 A 

LOG XV I I I I I I B 
P.80 

JACC = JBANK - JDR 

FOR CALCU LATIONS 
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FAST TURN ON AT K40 



VACC = 62kV 
v

99 
= 5lkV 

V = 2600V supp 

Pg. 44 

TFTR TuNING CuRvE FoR 60 KV OPERATioN~ 30 TL/s Hz 

1.80 

25 27 29 

!ACCELI A 

31 

LOG XVII I 
p. 68 
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OPTIMU M AT K60 H2 

, "cc =62 KV 

vGG =soKv 

IACC :27.5A 

IGG :125MA 

VARc=4QV 

IARC =1128 A 

PARC :45.1 KW 

Vsupp=2aoov 
lsupp=a.SA 

NOTE: 

15# H2 30 n/s 

!DR = 3-94 A 

LOG XVI I I - I I JB 

P-66 

FOR CALCULATIONS 
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FAST TURN ON ATK60 



• 

8x 

8y 

VACC = 8lkV 
v

99 
= 68kV 

vsupp = 2600V 

. Pg. 47 

TFTR Tuwr..NG: CuRvE FoR 30 KV OPE RAT 1 oNJ 30 TL/ s H2 

1-- ~~;:-:·:- -~-~~~-:--~ ~-:Tr r~-: .. :~ : ~: ~ ~~ ~ .-- i -- ~-~ · 

, . . 1 , . . , ~ - • I .r-
. . ! ' . '. ' I" I I 

1.70 

- L ,L I _: . t . J . ~ I 
. I . I .. . · · · 

~I~- -+::~ -~ - Ll· ~-- ~-· ~f,-. -- . --j .. J 
I · · 1 , 

~ - + ! T I ' I 

1~ -~ -- ~- --.l.-~ .. ____ .:.1 __ ~--~ .. --L .. rr .. -- ;.. - I 
. ··.! .. ' . ', i 

I . ! . I I i 

1.50 

1.30 

!· -! - ~ . : ". ll' . - 'i ! l 
' . ' I I 

1.10 i' .. ' 1- - j : - .; 1' ! 
I i i ~ " ' 

! : 'I i 

I * +-1 f)O I .. -
I 

. so !' 0 
I I 

I 
! 

0 i 

! 

0 o . • I 

I 

I 
• ""·f •• 

! 

250 . i I i 

~ .( ·-1- ; ' . . I 

·-L ' . . : • I· ': t 
i . .. ! .. I , li 

15 
. I • I. I I 

10 , --Jr~ -ri-r ! I r ··- ~- ·l 
l ____ __ ___j ____ l __ ~ __ ~-- _ .. I _ . . J ____ . i 

200 

150 

38 40 42 

IACCELJ .A 

0 

• 

!) ' I 
I 
I 

' ~ ~ 

I 

~ 
i 
I 
' ! : 

44 

' 
I . 
I 

0 

• 

.. , . 

J 

LOG XVIII 
p. 58 
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OPTIMUM AT K80 H2 

"cc=BOKV 

VGG =68KV 

IACC :42.1 A 

IGG =170MA 

VARc=46V 

IARC =1693A 

PARC =77 .SKII\I 

• 

VsuPP=2600V -
lsuPP= 12.5 A 

NOTE: 

15# H2 30 n/s 

!0 R = ~-93 A 

LOG XV I I I - I I I B 

p. 56 - 57 

fOR [A LCULAT IONS 
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OPTIMUM AT K80 H2 

. . 
'· 

~cc =aoKv 
vGG =saKv 
IACC :42.4A 

IGG . =210MA 

vARC =sov .; 
IARC =1552 A ,.~ 

., 

PARC =77.6KW 

VsuPP=2900V 
lsuPP=11,5A 

NOTE. 

15# H2 30 TLis 

loR = 4.93 A 

LOG XIX - II IB 

p, 194 

· !ACC = !BAN K - !DR 

FOR CALCULATIONS 
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FAST TURN ON AT K80 



8y 

VACC = lOlkV 
v

99 
= 84kV 

vsupp = 2600V 

Pg. 51 

TFTR TuNING CuRvE FoR 100 KV OPERATION~ 30 TL/s H2 
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OPTIMUM AT K100 H2 

~cc =102KV 

VGG =84KV 

IACC =61.1 A 
IGG :230MA 

VARC: sov 
IARC =2132A 

PARc=106KW 

VsuPP=2600V 
lsuPP= 13 A 

NOTE : 

15# Hz 30 n/s 

IDR = 5.92 

LOG XV III- !liB 

p. 45 - 4 7 

JACC = !BANK - JDR 

foR CALCULATIONS 
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·FAST TURN ON AT K100 



V ACC = 112kV 
v

99 
= 94kV 

Vsupp = 2500V 

ex 

8y 

!GG~ 

Pg. 54 

TFTR TuNING CuRVE FoR 110 KV OPERATION~ 30 TL/s H2 
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LOG SVIII 
p. 32 
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OPTIMUM AT K110 H2 

'-'cc =112 KV 

VGG =94KV 

lAce =ss.1A 

IGG :210MA 

VARC: 52V 

IARC =2132A 

PARC :111.1KW 

VsuPP=2600 V 
lsuPP=14.5 A 

NOTE: 

15# H5 30 n/s 

10 R= 6.9A 

LOGXVIII -IIIB 

p. 32 - 3 3 

FOR CALCULATIONS 



VACC = 120kV 
v

99 
= l04kV 

Vsupp = 2700V 

Pg. 56 

TFTR TuNING CuRVE FoR 120 KV OPERATION~ 30 TL/s H2 
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IACCEL~ A 
LOG XIX 
p. 206 
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OPTIMUM AT K120 H2 

\(cc =120KV 

VGG =102KV 

IACC :75.3A 

IGG =255MA 

VARC =66V t 

IARC =2269A 

PARc=149KW 

VsuPP=2800V 
lsuPP=13.S A 

15# H2 3- n/s 

!DR = 7-49 A 

LOG XIX- 1118 

p. 206 

NOTE. 
JACC = !BANK - JDR 

FOR CALCULATIONS 
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