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Project Overview

• Scope of AIP
– Implement safety & reliability upgrades to 

Sector 28 klystron modulators
• Review

– 6575 Modulator Safety & Reliability Issues
– Description of Upgrades
– Budgetary Costing
– Schedule
– Project Team
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6575 Modulator
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Modulator Controls
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Reliability & Safety Issues

Distribution of Linac Modulator Interventions between 
March 2005 and February 2007

Reset K13

HVOC
150A CB Trip

VVS CB Trip

Thyratron Tube

MKSU

0

5

10

15

20

25

30

35

40

45

50

Tim
e D

ly 
K12

Rese
t K

13
HV On K

14
Thy

 Res 
K21

Thy
 Fil K

22

Under
 V

olta
ge 

K25

Main
 Conta

cto
r K

26

Step
-Star

t C
on

tac
t K

38
HVOC

Kly Fil C
B Trip

Cntr
l C

B T
rip

HV Con
tac

t C
B6

150
A CB Trip

VVS CB Trip

Main
 Pow

er 
T20

EOLC Stac
k

Sola K
lys F

il X
fm

r

Core
 Bias

 Vari
ac

Klys F
il V

ari
ac

HV Rect
ifie

r

Thy
rat

ron
 Tube

Thy
 G

rid
 D

riv
er

Kly Trim
 M

ag PS
Fil T

im
er

MKSU
ERS Capa

cit
or

Cass
el B

ox
N

um
be

r 
of

 In
te

rv
en

tio
ns



10/31/07 AIP Review: 67-28  cpb 6

Safety & Reliability Upgrades

• Implement primary SCR phase control for soft start, fast 
turn-off, and voltage/current regulation

• Rewire and redesign OC trip circuit
• Replace relay control system (120 VAC) with PLC (24 V)
• Replace heater & bias supplies with regulated AC 

controllers
• Replace de-Q’ing chassis
• Segregate 600 VAC & controls from 25 kV supply
• Rewire and redesign HV current & voltage metering
• Replace 25 kV bleeder resistors
• Replace HV rectifier diode stack (tentative)
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Upgraded Modulator Layout

• 600 VAC breaker/contactor
• 600 VAC SCR controller
• 120 VAC breaker & supplies
• De-Qing chassis
• Control PLC
• Thyratron trigger chassis
• All systems enclosed & front 

panel accessable

Klystron Modulator Controls
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Budgetary Costing
• ED&I (Upgrade 28-1) $94k

– EE (0.2), Co-ord (0.2), Tech (0.2) $74k
– M&S: $20k

• Implementation on 28-2 thru 8 $186k
– EE (0.05), Co-ord (0.06), Tech (0.8)$106k
– M&S $80k
– add $80k ($56k M&S, $24k labor, loaded) for diode

• Contingency $88k
• Burden $73k
• Total $441k
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Initial Schedule

ID Task Name Duration Start Finish Predecessors
1 ED&I (28-1) 145 days Fri 9/21/07 Thu 4/10/08
2 Design 60 days Fri 9/21/07 Thu 12/13/07
3 Fabrication 25 days Fri 12/14/07 Thu 1/17/08 2
4 Demolition 10 days Fri 1/18/08 Thu 1/31/08 3
5 Installation 20 days Fri 2/1/08 Thu 2/28/08 4
6 testing 30 days Fri 2/29/08 Thu 4/10/08 5
7 Implementation (28-2 thru 8) 170 days Fri 4/11/08 Thu 12/4/08 1
8 Fabrication 60 days Fri 4/11/08 Thu 7/3/08
9 Demolition 20 days Fri 7/4/08 Thu 7/31/08 8
10 Installation 60 days Fri 8/1/08 Thu 10/23/08 9
11 testing 30 days Fri 10/24/08 Thu 12/4/08 10

September November January March May July September November January
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Project Team

• Project Manager: Paul Stiles
• Engineering Design: Richard Cassel

Minh Nguyen
• Co-ordinator: PCD Eng Services
• Technicians: PEM

PCD Fab Shop


