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~ INTRODUCTION

This is a compilation of operatihg data for the TFTR-Project

Source - an ion source and accelerator system which has produced

60 amperes of jons 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. Befkner, 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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. —{6) _VERTICAL LOCATION TOLERANCES {+ MILS)

FIGURE 2 - COMPARISON - DOUBLET ill AND TFTR SOURCE GRIDS
’ VOLTAGES, DIMENSIONS AND TOLERANCES

. NOMINAL .
VOLTS (KV)
DCOUB. 11 80 67 ' -3 o))
TFIR 120 100 _ 3 0
_ {5)
TOLERANCES 2.5 1.8 3.0
.‘*M“'S.') 2.0 2'°| 3-°|
(8) '
DIMENSIONS (INS.)
P .
1055  0.092 .05 __0.302 0,236 10.068; 0,125 |
DOus. - [Foss|T 0T {Toss] 0.453 0.236 |o.o76] ~0.125 |
TFTR .
&)} I @) . (4)
. . . _ “3) .
W(INS.)
——
DOUS, il
TFIR
RADU o | ‘ NOTES: -
DOUSB, 111 RAIL HOLDER RADII (INS.) (1) SCURCE GRID DOUB. Iil RAIL RADII* (INS.)
R, 189. 004 (2) GRADIENT GRID ‘| 214.594 Y- _
Ry 188.857 - REFERENCE (3) SUPPRESSOR GRID ) 214, 447 REFERENCE
‘R ONLY ONLY
Ry . 188. 500 (4) EXIT GRID r 214,090
Ry 188. 196 (5) HORIZONTAL LOCATION TOLERANCES (& MILS) r4 213.786

*IN A PLANE PERPENDICULAR
TO VTHE R PLANE,
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Pg. 4
| SOURC,E SFEC{FICATIOA/S
TEST STAND 1B B e
MK __ = 10ck x 4 shots DATE 2-16-79
TFTRP

SPACING — BETwWEEAN RAILs :  "ASKED-FOR”

GAP sPAC/NG 1St 156 153
| BRI N - N 453
3 .13 .06
CURVATURE |
- #d FLAT
#2. FLAT
- MASKING:
SHIELD NG .
REMARKS:

2-16-79  ALIGNMENT CHECKED—FOU'\!b TO BE GOOD. GRADIENT GRID
FLATNESS CHECKED-FOUND TO BE GOOD SOURCE GRID REMOVED AND
READJUSTED FOR FLATNESS ALL OK: TOTAL SHOTS 10,250 DATE
OF REMOVAL - |
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SpectroScdpy Results

April 13, 1979
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XIX 146
148
212
150
212

152

212

155

212

Shot
18637

18635

18651

50

18662

18677
76

18708

Gas

n

n

TFTR Project Source - Deuterium Operation

Flow Iarc

22 552
11] "

K 985

1522

1851

1970

arc

16.3

33.5

63.9

92.6

102.4

arc

29.6

34

42

50

52
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A

5/25/79

accelerator

44 x 10 x 0.54 = 237.6 cm?

OMA Results on p. 212

VBeam

40

"

61 -

81

100.8

116

30.

Log XIX .

L .
/i

9.4
/0.040

OMA:

18-3/0.078

OMA:

5
/0.128
OMA:
44.8
/o

.189

OMA:

L8/, 218

OMA:

+ + |
p* o, Dyt
31.8  23.5 44.7
31.8  23.1 45.1
31.8  22.7 45.5
46.3  28.8 26.9
44.25 28.9 26.9
44.2  29.0 26.9
34,9 27.3 37.8
52.6  26.2 21.2
51.5  26.2 22.3
61.2  24.8 14.0
61.2 25.0 13.8
61.2 25.2 13.6
58.8 26.2 15
63.2 24,1 12.7
63.8 24.0 12.3
64.3 23.9 11.8
60.8  26.9 12.3

L1 *Bd
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TFTR [AccEL vs.-V3/2-

D2 OPERATION

1000)- -+

IAccEL, A

LOG XIX
p. 300
5/21/79
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VacceL vs: ARc. POWER

22 Tu/s D2- OPERATI0N

100

VACCEL, KV

Log XIX

3

-301
30/79
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TFTR  ARC- VOLTS VS, ARC AMPS

AT OPTIMUN...WITHIN LIMITS OF TELEMETRY INSTABILITIES -
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OPTIM JM aT

K40 D2

Vicc '40KV
Vo 34KV
lxcc *9.36A
lce :50MA

Virc 29 6V
IARC ‘597A
Pirc 17 7KW

Vsurr'3. 0KV
lsurr3 A

15# Dy 22 11/s
Ipg = 2-46 A
L0G XIX - III B
P. 138

NOTE:
lace = IBANK
FOR CALCULATIONS

- Ipg
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TFTR Tunine Curve For 60 KV OPERATION, 22 TL/s Dg
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OPTIMUM AT K60 D2

TR
i Vice : 60KV
. i

~
Q)

52KV

19 7A
42 MA

IGG

Virc: 36,5V
IARC 1015A
Pirc:37KWN

2388 &

2REEZH
|

| Vsurr3 OKV
ISUPP= 505A

154 D9 22 Tu/s
Ipg = 3-94 A
LOG XIX - IIIB
p. 130

NOTE.
Tace = Tpank = Ipr
FOR CALCULATIONS
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TFTR Tunine Curve For 80 kV OPERATION, 22 TL/s D
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OPTIMUM At K80 D2

\ACC
Vo

IACC

82KV
68KV
32.5A
SOMA

lo

>:
s
(@)

41V
1552A

Pirc 6 3.6 KIA

>
pe)
(@)

Vsure* 2950V
lsurr 8 A

15# Dy 22 Tu/s
Ipg = 4.93 A
L0G XIX - III B
P. 116

NOTE.
Iace = "mank = Ipr
FOR CALCULATIONS
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TFTR Tunine Curve For 110 kV OperaTION, 22 TL/s Dy

T ) ] ‘
1.40 | = SR
* | | |
120 e ]
X - ;
1.00 » E | b | |
] ! y ‘ \ ‘
o
.50
8
Y 40 ° 0 - ° " o0 ® ®
@
. 30
200 | | | | ;
Iee, MA i | i | | | o
100 _ 1 | & (]
1
% 48 50 52 514 56
Vace = 112kV
Vgg = 94kV : ‘ LOG6éIX
V_ = 2800V ACCEL, p-
P Tacc = Tank ~ Tor S
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OPTIMUM AT K110 D2

Vice 112KV
Vo 94KV
lxcc 54 2 A
lcc :50MA

Virc:54 7V
IARC -2030A
Pirc - 111KW

Vsurr'2900V
lsur 10 5A

15# Dy 22 Tu/s
Ipg = 6-9 A

L0G XIX - III B
P. 64

1118 CALORIMETER D

NOTE:

Tace = Tsank = Ipr
EOR CALCULATIONS
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.50
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250
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100
50
= 101kv
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99
Vsupp
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Tunine Curve For 100 kV OperATION, 22 TL/s Dy

L e s
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42 L

IacceL, A

s I

43

LOG XIX
p. 105
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OPTIMUM AT K100 D2

Vicc “100KV
Vo 84KV
lacc "45.3A
lec *20MA

Virc:48V
| lARC *1791A
Pirc :85.9KIN

Vsurr'2950V
lsurr 9.5 A

15# Dy 22 1u/s
[ pg =5-92A
L0G XIX - IIIB
P. 43

NOTE:

Tace = Tsank = Ipr
FOR CALCUIATIONS
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TFTR Tuning Curve For 120 kV OperaTION, 22 TL/s D2
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150
IGG, MA 100
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Vgupp = 2800V
Vaee = 121KV
V= 104kV

99
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xxx X
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IAcceL, A

62

LOG XIX
p. 94
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OPTIMUM AT K120 D2

Vicc 120KV
Vee 104KV
lxcc *61.5A

lce 50 MA

Virc:52V
larc :2149A
PARC 111.7K|N

Vsurr' 2900V
lsurr11.5 A

15# Do 22 Tu/s
Ipg = 7-39 A
L0G XIX - 111 B
P. 97

MOTE:  Ince = Ipank = Ing

FOR CALCULATIONS
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TFTR HIAccEL vs. V3/2, Hy OPERATION

“AcceL voLTS, kV

IACCEL

- [=2}
— O~
>X O
o) —
[0} N
QO o
- QL
-4
[=1
—
]
V4
=
<
[>=]
—
n
Q.
Q
<
-



pg. 34
FFTR ° AcceEL voLTS Vs, ARC POWER

30 Tu/s Hy
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TFIR ARc v0|:rs Vs, ARC AWPS
Ar opnmm. « WITHIN LIMITS oF TELEME'IRY INSTABILITIES
| 30 T/s ty

VARG, VOLTS - 7 T, L

10

00 60 1000 W00 180 20

LOG XIX

. 300
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~ TFTR  Tuwine CURVE FoR 20‘KVVOPERAT10N, 30TL/s o
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OPTIMUM AT K20 H2

Vicc 122KV
Vs *17.5KV
licc 6.8 A
lecc :200MA

Virc:26V
larc *329A
P.rc:8.5KN

Vsurr"3100V
lsurr 2.5 A

15# Hp 30 TL/s
Ipp = 1-12 A
L0G XVIIT ITIB
P.113

W/0 NOTCHEN

NOTE.

Iace = Tpank = 1

R T T

DR
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TFTR Tuning - Curve For 30 kV OperaTiON, 30TL/s Hg
1,80 . ;( ‘
L X
By 1.60
X X%
1.40
.70
©O O 000
By .60
300
IeG, MA ‘e *
250 f o’
10
Isupp, A 5 I s TIT
Vaee = 31KV g 10 11
2 s
supp IAcceL, A
LOG XVIII
T - T T p. 92
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OPTIMUM AT K30 H2

Vacc 31KV

Vo 25.,5KV
lxcc 10.33A
lec *250MA

Varc:30V
'ARC 470 A
PARC =1 401 KW

Vsur*3000V
lsuer 4 A

15# Ho 30 TL/s
Ipg = 1-67 A
LOG XVIII ITIB
P.90-91

NOTE:

ace = Isank = Ipr
Far CaAl cill ATTINNG
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FAST TURN ON AT K30
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TFTR Tuning Curve For 40 kV OperATION, 30 TL/s Hp

.| SR KA NEE" 020 SRCRECRAAARARTE | | LCRiR PV 0o

1.60

PN R S O e

.70

Iee, MA T WP L Y

Isurp, A é ir

41kv

34kV

99
5 LOG XVIII
Voupp = 2800V : 1 1 IAcceL, A p. 78

Vace

ACC BANK ~ DR
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OPTIMUM art

o

K40 H2

Vicc *41KV :
Voe *34.5KV
hec 114.5A
lec *2210MA

Vire :32V
lrc :689 A
Pirc:22KWN

Vsurr"3000V
lsurr 5.5 A

15# H2 30 TL/s
Lyp = 243 &
L0G XVIII IIIB
P.80

NOTE:
Iace
FOR CALCULATIONS

= Ipank ~ Ipg

-~
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FAST TURNON AT K40




Vace
Vg
Ysupp
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Tunine Curve For 60 kV OPErATION, 30 TL/s H?
1,80 . oo X
1.60 ’ % | i x :

1.40 %

1,20
70
.60 o o o ° .
50
200
150 .
100 - |

15

0 r rzrzxe I I

25 27 29 31

IACCEL, A

LOG XVIII
p. 68
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OPTIMUM AT Ke0 H2

Vicc :62 KV
Vee 50KV
lxcc “27.5A
l.c *125MA

Virc 40V
IARC 1128 A
Pirc:45.4KIN

Vsurr 2800V
lsurr 8.5 A

15# Hy 30 TL/s
Ipg = 3-94 A

L0G XVIII - IIIB
P.66

NOTE:
Tace = Toank = Iog
FOR CALCULATIONS
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TFTR Tunine Curve For 80 KV OperaTIoN, 30 TL/s Hy
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v
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Voupp = 2600V [AcceL, A LOG XVIII

Incc = Imank ~ Ipr | p. 58
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OPTIMUM AT K80 H2

Vicc * 80KV
Vo 68KV
liec "42.1 A
lec *170MA

Virc* 46V
IARC 1693A
Pirc*77.8KIN

Vsurr'2600V
lsurr12.5 A

15# Hy 30 TL/s
Ipg = 4.93 A

L0G XVIIT - III B
P« 56 = 57

NOTE:
Tace = Tpank - Ipg
For CALCULATIONS
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OPTIMUM AT Kso H2

Vice *80KV
VGG 68KV
liec 42,4 A
lec 210MA

Varc 50V
IARC 1552 A
PAFKC =7706 KW

@@

Vsurr2900V
- lsurr 11.5A

15# Hy 30 TL/s
Ipg = 4-93 A
LOG XIX - ITIB
P. 194

NOTE.
Mace = Teank

FOR CALCULATIONS

- Ipg
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FAST TURNON AT K80




Pg. 51

TFTR Tunine  Curve For 100 kV Operation, 30 TL/s Ho
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OPTIMUM AT K100 H2

Vicc : 102KV
VGG 84KV
lcc *61.1A
lec :230MA

Virc: 50V
IARC 2132 A
Pirc: 106 KIN

Vsurr' 2600V
lsurr 13 A

15# Hp 30 TL/s
Iy = 5-92

L0G XVIIT - II1IB
P. 45 - 47

NOTE:

ace = Ieank ~ Ior

For CALCULATIONS
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'FAST TURN ON AT K100

P
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TFTR Tunine Curve For 110 kV OperatioNn, 30 TL/s Ho
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OPTIMUM AT K110 H2

Vicc *112 KV
Voe 94KV
lxcc *664A
lea *210M A

Virc: 52V
'ARC 2132A
Pirc*1111KIN

Ny

Qe

Vsurr2600 V
lsurr 145 A

15# Hg 30 Tu/s
Ipg = 6-9A

LOG XVIIT - IIIB
P. 32 - 33

NOTE:
Iace = Tpank = 1

FOR CALCULATIONS

DR
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TFTR Tuning CurvE For 120 kV OperATION, 30 TL/s H2
W SEERS KEREY
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Vace = 120KV
zgg - ;o4kv
supp 700V IAaccEL, A
LOG XIX
p. 206
Tace = Teank ~ Ipr
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OPTIMUM ar

K120 H2

Vicc 120KV
Ve 102KV
licc *75.3A

lce *255MA

Varc 66V

IARC "2269A
Pirc*149KW

it
=2
i

(e

o o
g

Vsurr2800V
lsurr13.5 A

00

15# Hy 3- TL/s
Ipr = 7-49 A
LOG XIX - IIIB
P. 206

NOTE.

acc = Isank ™ lor
FOR CALCULATIONS
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