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NLC - The Next Linear Collider Project

NLC Solid State Induction
Simplified Schematic

"4 Dog'" Induction Modulator Test

500 kV Max
2080 A Max

152 1GBT Drivers total !
76 COREs total

4 ea 5045 KLYSTRON
400 kV 1800 A 3 uSec

Lif 725 MW pulse
350 KW Ave @ 120 Hz J. de Lamare

: Efficiency > 80% 05/09/02
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IGBT Drivers and Core
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Prototype Solid State
Induction Modulator
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3-Turn Secondary

Coaxial Three Turn Secondary End Connection ., ge Lamare

: 05/09/02
Bechief ;- Slide 5




NLC - The Next Linear Collider Project

Prototype “4 Dog” Solid State
Induction Modulator

3 turn Secondary with water load

With oil tank installed
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NLC - The Next Linear Collider Project

Modulator R&D Program

 Three Main Programs:

— 1. 4-Dog: Full power prototype driving four 5045s.
Tests complete July 2002.

— 4-Pack: Move Prototype to NLCTA to drive four
75XP3 with new Tank design in August 2002.

— 2. DFM 8-Pack: Design/build a DFM prototype, by end
of 2002. Drive 8 — 75X klystrons as available
beginning January 2004.

— 3. Short-Stack: Gallery prototype driving one 5045
with standard pulse transformer in SLAC Linac. Work
in progress.

J. de Lamare

05/09/02
Bechiel Nevada Slide 7
Iy




NLC - The Next Linear Collider Project

o

4-Dog Modulator Status

Tested up to 500kV 1nto a resistive load at 1Hz.

Tested up to 400kV 1nto 2 parallel 5045 Klystrons
at 1 Hz.

Arc tests on the load side of the 3-turn secondary
resulted 1n failed IGBTs.

Arc Test conclusions and resulting modulator
modifications.

Modulator Power Supply Status.
Modulator Controller Chassis 1n test.

Y o)
&g i

J. de Lamare
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Prototype Induction Modulator
Pulse--Water Load
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Three Turn |
Secondary I

76 Metglas cores 2

152 IGBT Drivers :

1) Current-  100-VOL -
L 2) Violtage: 50 kvVOL- 500
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Prototype Induction Modulator
Pulse--2 each 5045 Klystrons
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C1) Klystron #2 Amps: 1100 VOI.; 1 uSEC ; ]
2) Klystron Voltage:. . .50 kVOL.. .1. uSEC. . ... ..
-3) l(flysu%on #3 Alnzpsr -100 E\/(_)LE 1 u$]:l(l E
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400 Kv, 900 Amps
3usec Three Turn
Secondary

76 Metglas cores
152 IGBT Drivers
Ratio Vou/Vin = 228

1850 Volts DC
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NLC Solid State Induction
76 stack Arc test
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IGBT Short Circuit Test
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NLC - The Next Linear Collider Project
Circuit Simulator Schematic of 4-Dog
Modulator
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3-Turn Arc Test & Snubbers

Adjustable Spark Gap

nuuuutm\

Snubbers

J. de Lamare
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NLC - The Next Linear Collider Project

Data Before and After the Installation of
the 3-Turn Snubbers

Modulator Output Current ™ N Wy [ Tttt

IGBT C-E Voltage

1 T = 1uS/div

J. de Lamare
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NLC Klystron Modulator
Power Supplies

J. de Lamare
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NLC - The Next Linear Collider Project
;\ 8-Pack Modulator Status

* New cell design.
* Long lead parts are in hand:
- IGBTs
- Cores
- Capacitors
* Further development:
- Core Driver Board
- Core Casting

= =4 J. de Lamare
: : 05/09/02
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NLC 8-PACK MODULATOR
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\ NLC Solid State Induction Modulator
- 8-Pack DFM Tests at NLCTA

J. de Lamare
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8-Pack Modulator/Klystron Oil Tank

| J. de Lamare
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8-Pack Prototype Cell

“““““

a
a & @

- & =

- -

& - :

-
I
-

J. de Lamare
05/09/02
Slide 21



;\ Short Stack Modulator

* Made operation of the modulator independent of
the linac.

 Arc down tests successful.
* Rep Rate test results.

J. de Lamare
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7 " Solid State Induction Modulator
» Short Stack Klystron Tests
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5045 Model Short Stack
“Table Top” Modulator
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Short Stack Arc Tests

Short Stack Modulator
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Temperature (C)

NLC - The Next Linear Collider Project

Short Stack Thermal Tests
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NLC - The Next Linear Collider Project
;\ Concluding Remarks

* The 4-Dog Induction modulator has been
successfully operated up to 500kV in normal
operation.

* The modulator 1s undergoing modification to
protect it from failures due to arcing.

* The 8-Pack modulator design 1s in process with
the major components already in hand.

* The short stack modulator i1s nearing completion
for long term testing.
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