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This  paper  desc r ibes  t h e  design concepts and hardware conf igu ra t ion  of 

t he  slow e x t r a c t e d  beam (SEB) s e c u r i t y  system. SEB s e c u r i t y  i s  r e a l l y  a ' sub -  

system of t h e  AGS r i n g  s e c u r i t y  system i n  t h a t  it i s  in t ima te ly  t i e d  i n t o  

AGS by both  monitor ing s t a t u s  of and in t e r lock ing  c e r t a i n  func t ions  of the  

AGS system. The d e s c r i p t i o n  i s  organized i n t o  th ree  top ic s :  

1) Caves and g a t e  c i r c u i t s .  

2) Clearance c i r c u i t s .  

3) Equipment monitoring and in t e r lock ing  c i r c u i t s .  

Many of t h e  s e c u r i t y  system concepts i n  SEB have been ta,en from the  

AGS r i n g  system (ga tes ,  c learances ,  r e s t r i c t e d / c o n t r o l l e d  access  modes, 

sweeping of caves) t h e r e f o r e  a f a m i l i a r i t y  wi th  the  AGS Ring Analysis  - 
W. Gefers ,  i s  fundamental t o  t h i s  d i scuss ion .  I n  a d d i t i o n  SEB s e c u r i t y  in- 

vo lves  some f e a t u r e s  n o t  encountered i n  AGS r i n g  s e c u r i t y  such as the  beam 
k 

switchyard providing several opt ions  f o r  beam d e l i v e r y ,  the  ex i s t ence  of 

primary and secondary beam areas requ i r ing  two l e v e l s  of s e c u r i t y ,  and the  

Heal th  Physics  Group (HP) c o n t r o l s  on g a t e s .  S impl i f ied  schematics are in- 

cluded t o  show t h e  con t ro l  l o g i c  bu t  n o t  t he  a c t u a l  wi r ing  of t he  c i r c u i t r y .  

Caves and Gate C i r c u i t s  

P resen t ly  t h e r e  exist  5 primary beam caves conta in ing  beam l i n e s  t o  two 

primary t a r g e t  s t a t i o n s  B and C / C ' .  

C s t a t i o n  o r  B and C s t a t i o n  s p l i t .  

The opt ions  f o r  beam d e l i v e r y  are then 

I n  a d d i t i o n  t o  the  primary beam l i n e s ,  

t h e r e  are secondary beam l i n e s  downstream of the  t a r g e t  s t a t i o n s  which t rans-  

p o r t  secondary beams t o  t h e  experimental  appara tus .  

d i scussed  except  t o  mention t h a t  a less r igo rous  t rea tment  i s  g iven  t o  them 

and a f a i l u r e  o r  abnormal condi t ion ,  e .g .  beam plug  open and g a t e  open, w i l l  

i n t e r l o c k  primary SEB. 

These areas w i l l  no t  be 
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To e x t r a c t  beam from the  AGS t h e  appropr i a t e  beam caves must f i r s t  be 

secured.  The d e t a i l s  of which caves f o r  which beams w i l l  be given i n  the  

d i scuss ion  of c l ea rances .  A l l  primary g a t e s  are of the  same des ign ,  a 

36" X 96" aluminum door on which i s  mounted an  electro-mechanical  deadbol t  

opera t ing  i n t o  a door jamb mounted assembly which senses  door p o s i t i o n  and 

deadbol t  p o s i t i o n .  Door p o s i t i o n  i s  sensed by means of a magnet ica l ly  ac- 

tua t ed  switch,  JS2. Deadbolt p o s i t i o n  (through t h e  door jamb and i n t o  the  

jamb assembly) i s  sensed by a spr ing  f i n g e r  swi tch ,  JS1 which t h e  deadbol t  

c l o s e s .  

g a t e ,  bu t  omits f o r  s i m p l i c i t y  a l l  i n d i c a t o r  l i g h t s  of which t h e r e  are 18. 

Figure 1 i l l u s t r a t e s  a l l  of t h e  i n t e r l o c k i n g  c i r c u i t s  f o r  a t y p i c a l  

For emergency access e i t h e r  way, a manually opera ted  s l i d e  b a r  on t h e  

i n s i d e  and a "break g l a s s - t u r n  handle" assembly on the  ou t s ide  always pro- 

v i d e s  ex i t  o r  e n t r y  t o  the  cave rega rd le s s  of t he  presence of e l e c t r i c a l  

power. 

assembly drop ou t  t h e  g a t e  reset r e l a y  K6 even before  J S l  and JS2 open. 

This  i s  r equ i r ed  f o r  f i r e  s a f e t y .  The microswitch BS1 i n  the  b o l t  

SEB r e s t r i c t e d / c o n t r o l l e d  access  states are q u i t e  similar t o  those i n  

t h e  AGS r ing .  Cont ro l led  access  (Kl  energized)  implies  an  i n t e n t  t o  ac- 

t ivate  the  corresponding area and i s  the  f i r s t  s t e p  r equ i r ed  i n  secur ing  

f o r  beam. 

A g a t e  reset condi t ion  (K6 energize)  i s  a ready f o r  beam state i n d i c a t i n g  

t h a t  corresponding beam areas have indeed been swept clear of personnel .  

g a t e  reset r e l a y  con tac t  c losu re  K6 i s  the  one i n t e r l o c k  from t h a t  g a t e  

t o  t h e  rest  of t h e  SEB s e c u r i t y  l o g i c  f o r  t h e  a c q u i s i t i o n  of permission 

o r  "clearance" t o  e x t r a c t  beam. Addi t iona l  redundant c i r c u i t s  f o r  each g a t e  

c o n s i s t i n g  of a sepa ra t e  door switch and r e l a y  w i l l  be added a t  a f u t u r e  t i m e  

t o  b r ing  SEB g a t e  redundancy up t o  t h e  level of t he  AGS r i n g  g a t e s .  

The 
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A l l  SEE primary g a t e s  have a p rov i s ion  f o r  i n t e r f a c i n g  wi th  a h e a l t h  

phys ics  group (HP) r a d i a t i o n  monitor.  

v ides  a highl low r a d i a t i o n  i n d i c a t i o n  t o  the g a t e  c o n t r o l s  by ene rg iz ing  K2. 

For a h igh  r a d i a t i o n  condi t ion ,  K2 de-energized, the g a t e  i s  in t e r locked  by 

t h e  HP BNL 9 key i n  a d d i t i o n  t o  the  AGS ope ra to r s  BNL 11 key which i s  always 

r equ i r ed  f o r  e n t r y  when on c o n t r o l l e d  access. See F ig .  1. I n  the  event  

no Hpmoni tor  i s  connected t o  the  g a t e  (open c i r c u i t )  t h e  g a t e  i n d i c a t e s  

t h e  h igh  level r a d i a t i o n  condi t ion .  

designs i n  a l l  s e c u r i t y  systems, i . e .  c i r c u i t  con t inu i ty  o r  r e l a y  con tac t  

c losu re  i s  always r equ i r ed  t o  i n d i c a t e  a safe condi t ion .  

t h e  t y p i c a l  mode of f a i l u r e  of a c i r c u i t  i s  an open r a t h e r  than  a s h o r t .  

S imi l a r ly ,  t he  c l e a r i n g  of an i n t e r l o c k  i s  always accomplished by appl ica-  

t i o n  of a c o n t r o l  vo l t age  (energ iz ing  of a r e l a y ) .  Therefore ,  l o s s  of 

c o n t r o l  v o l t a g e , f o r  example, because of  an  open c i r c u i t ,  causes  a device t o  

be in t e r locked  o f f ,  w h k h  f o r  most cases t h e  s a f e  cond i t ion ,  e.g. an  extrac- 

t i o n  magnet P.S. For each device connected t o  a s e c u r i t y  system, the  de te r -  

minat ion of t he  s a f e  and unsafe  s ta te  of t h e  device i s  eva lua ted  i n  t h e  

i n i t i a l  design of t h a t  system. 

Bas i ca l ly  the  r a d i a t i o n  monitor pro- 

This  philosophy extends t o  a l l  c i r c u i t  

This  assumes t h a t  

Pushbuttons S1, S2 are provided on both c o n t r o l  s t a t i o n s  t o  provide 

e n t r y  and ex i t  r e s p e c t i v e l y  through the  g a t e  during pe r iods  of r e s t r i c t e d  

access (K1 de-energized).  

An a d d i t i o n a l  pushbutton S3 g ives  the  ope ra to r  t he  op t ion  of 1) locking  

a g a t e  behind him t o  keep con t ro l  of personnel  e n t e r i n g  the  cave while  n o t  

r e s e t t i n g  t h e  g a t e  (K6 remains dropped out)  o r  2) locking  and r e s e t t i n g  t h e  

g a t e  (energ iz ing  K6) during i n i t i a l  sweep of t he  cave when e x i t  i s  t o  be made 

a t  a second g a t e .  

eg res s  i n  the  event  of f i r e .  

Most beam caves have two g a t e s  provid ing  an op t ion  f o r  
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The requirement f o r  simultaneous opera t ion  of main con t ro l  room switch 

S4 when opening any ga te  from the  outs ide  g ives  the main con t ro l  room opera tor  

complete con t ro l  over ga t e  e n t r y  during con t ro l l ed  access per iods .  

t i o n ,  K3  o r  K4 must a l s o  be energized before  the  ga t e  i s  opened insur ing  t h a t  

t h e  AGS c i r c u l a t i n g  beam o r  the  SEB i s  indeed o f f .  

I n  addi- 

Sweeping of the  SEB caves i s  accomplished by a team of two operators ;  some- 

t i m e s  a t h i r d  HP t echnic ian .  

they lock  and reset one ga te  from the  in s ide  using the  BNL 11 key, search 

the  l eng th  of t he  cave f o r  personnel and perform a general  v i s u a l  inspec t ion  

of t h e  area, ex i t  through t h e  second ga te  locking and r e s e t t i n g  t h a t  ga te  from 

t h e  outs ide  again with the BNL 11 key. Upon r e s e t t i n g  (K6) the  las t  ga t e  i n  

each cave the  normal l i g h t i n g  i n  t h a t  cave is  turned o f f  providing a warning 

t o  anyone who may have been l e f t  i n  the  cave t h a t  t he  cave is secured. Only 

the  BNL 11 key under con t ro l  of t he  con t ro l  room opera tor  w i l l  reset (energize 

K6) a t  each ga te .  This same key normally r e s i d e s  i n  a capt ive  keyswitch i n  

the main con t ro l  room. No clearances f o r  SEB may be obtained unless  t h i s  key 

i s  indeed i n  i t s  capt ive  keyswitch. Also,  removal of t h i s  key from i t s  capt ive  

keyswitch w i l l  normally i n t e r l o c k  SEB except f o r  one s p e c i a l  procedure i n  which 

up t o  a 30 minute bypass i n t e r v a l  may be i n i t i a t e d  by the  opera tor  t o  enable  

SEB t o  remain on while  t he  key i s  i n  t r a n s i t  p r i o r  t o  opening a gare .  

BNL 11 cap t ive  keyswitch l o g i c  i s  shown i n  Fig.  2.  

Generally beginning a t  the  most ou t ly ing  ga te  

The 

Of course,  each t i m e  a ga t e  i s  opened K6 drops ou t  i n t e r lock ing  the  appro- 

p r i a t e  SEE c learance  and must be reset upon c l ea r ing  the  ga t e  by the  operator  

using the BNL 11 key. 

Form 1669B, providing a record of  a l l  personnel en te r ing  t h e  cave. 

The opera tor  uses  the  AGS SEWRITYSIGN IN/OUT shee t s  
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Clearance C i r c u i t s  

I n  o rde r  t o  provide an  o rde r ly  c o n t r o l l e d  process  of t u rn ing  on the  

Figure 2 shows i n  s i m p l i f i e d  form a l l  SEB, c learance  c i r c u i t s  are used. 

of t he  series i n t e r l o c k s  which must be s a t i s f i e d  before  A, B y  o r  C SEB 

c learance  may be requested.  

. I  

With the  obtainment,of the  c learance  the  corres-  

ponding c learance  r e l a y ,  K20 f o r  SEB C and K22 f o r  SEB B y  ene rg izes  and 

remains energ ized  f o r  t h e  du ra t ion  of t h e  c learance .  Contacts  of K20 

and K22 are used t o  i n t e r l o c k  t h e  va r ious  devices  which are capable of 

genera t ing  an e x t r a c t e d  beam. Therefore ,  once c learance  i s  obta ined ,  ex- 

t r a c t e d  beam i s  f e a s i b l e .  

The c learance  i s  granted  by HP who have developed t h e i r  own procedures  

and checks a s s o c i a t e d  wi th  each  mode of  e x t r a c t e d  beam. Once the  HP tech- 

n i c i a n  i s  s a t i s f i e d  t h a t  cond i t ions  are safe f o r  e x t r a c t e d  beam he c a l l s  

i n  t h e  c learance  t o  the  experimental  area ope ra t ions  con t ro l  room (EA0 tar- 

g e t  desk) where the  EA0 ope ra to r  t u r n s  t h e  keyswitch S2 f o r  C o r  S3 f o r  B. 

Again, s i m i l a r  t o  t h e  AGS r i n g  the  c learance  must be used wi th in  30 minutes 

o r  

K21  except  f o r  one case t o  be  d iscussed  later. 

p i c k s  up and seals i t s e l f  i n  upon ope ra t ion  of t h e  keyswitch S2. 

of K20 immediately s ta r t  t h e  30 minute t ime-out of IUS. 

it exp i re s  by time-out of t h e  motor d r i v e n  t i m e  de lay  r e l a y s  K18 and 

For example, f o r  SEE C y  K20 

Contacts 

The time-out i s  reset 

only a f t e r  a l l  condi t ions  r equ i r ed  f o r  d e f i n i t i o n  of SEE C ON (K32) have been 

m e t .  The F5 and F10 septum magnets must be o f f  their  retract  l i m i t  p o s i t i o n ,  

i .e. i n  the beam (K25, K26) t h e  F5 and F10 magnet power s u p p l i e s  must lie on 

(K27, K28) t he  fou r  SEB sextupole  magnets must be on t o  e x c i t e  t he  nu=8 

resonance on which t h e  e x t r a c t i o n  occurs  (K29); t h e  SEB powered backleg windings 

must be on t o  bump beam i n t o  the  e x t r a c t i o n  magnets (K30) and the AGS 

acce le ra t ed  beam must be on (K31). I n  a d d i t i o n ,  t h e r e  i s  a requirement t h a t  

213 
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there be low cu r ren t  i n  the  CDl  and CD2 d ipo le  magnets which were used t o  

switch SEE from t h e  C t o  t h e  A t a r g e t  (K23, K24). This  c i r c u i t  i s  no 

longe r  app l i cab le  s i n c e  the  SEB A l i n e  has  been dismantled.  

The one case where c learance  does n o t  time-out i s  the  cond i t ion  where 

the K18 t i m e r  i s  bypassed by con tac t s  of Kl9. This  i s  the  "acce le ra to r  

research" o r  non-high energy phys ics  mode descr ibed  i n  t h e  AGS r i n g  s e c u r i t y  

paper.  

Even p r i o r  t o  reques t ing  a c learance  a l l  t h e  o t h e r  series con tac t s  must 

be closed.  

g a t e s  i s  cap t ive  i n  the con t ro l  room keyswitch. K8 i s  the  "key t r a n s f e r  

mode" descr ibed  ear l ier  i n  which the  key may be p u l l e d  and c a r r i e d  t o  a g a t e  

while  main ta in ing  c learance .  K9 insu res  t h a t  no c learance  can be obta ined  

wi thout  acce le ra t ed  beam c learance  f i r s t .  S l  p rovides  a means f o r  cance l l i ng  

c learance  from t h e  main con t ro l  room. 1K6-7K6 are t h e  reset  r e l a y s  f o r  the  

7 g a t e s  i n  the  f i r s t  fou r  primary beam caves which must be secured f o r  C SEE. 

The l ayou t  of t hese  caves i s  b e s t  seen on drawings D 1 4  692 and D14 696. 

Secondary g a t e  5 (S5K6) i s  a s p e c i a l  case of a secondary g a t e  i n t e r l o c k i n g  

K7 is  a c losu re  i n d i c a t i n g  t h a t  t he  BNL 11 key which opens a l l  

a primary g a t e  under c e r t a i n  condi t ions .  Securing of secondary g a t e  5 i s  no t  

r equ i r ed  i f  t h e  experimenters  magnet C l D l  i s  turned  o f f  (KLO energized)  o r  i f  

e n t r y  through t h e  g a t e  i s  made by the  HP group us ing  a BNL 9. K 1 1  p i cks  up 

when t h e  BNL 9 i s  used t o  open t h e  g a t e  and drop out  when the  g a t e  i s  reset 

by HP. 

I f  primary g a t e s  8 and 9 are no t  reset then K12, K13 and K14 must be 

picked up. These are r e s p e c t i v e l y ,  c losu re  of t h e  B396 beam plug,  o f f  

cond i t ion  of t h e  "RTB" magnet power supply and o f f  cond i t ion  of  the BD3-6 

magnet power supply.  

CD1,2 d ipo le  magnets a d d i t i o n a l l y  must be set  f o r  l f w  c u r r e n t  t o  in su re  

t h a t  beam w i l l  go i n t o  the  C l i n e  r a t h e r  than  t h e  A l i n e  (K15 dropped out) .  
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The sens ing  of c u r r e n t  levels i n  magnets i s  t y p i c a l l y  accomplished by means of 

Westinghouse "D3 type" overcur ren t  r e l a y s  i n s t a l l e d  i n  the  Acme power supply 

d r i v i n g  the  magnet. These overcur ren t  r e l a y s  are s p e c i f i c a l l y  i n s t a l l e d  f o r  

0 

has  i t s  own I'D3 type" r e l a y  f o r  s e c u r i t y  purposes whereas each Acme supply 

power supply p r o t e c t i o n .  

The las t  requirement f o r  C c learance  s the  c o r r e c t  p o s i t i o n  of t he  C85 

beam plug.  The beam plug i s  i n i t i a l l y  c losed  s i n c e  it is  in t e r locked  a g a i n s t  

opening u n t i l  t h e  C c l ea rance ,  K20, energ izes .  This means K16 i s  picked up. 

Therefore  the  c learance  i s  obta ined  through K17 which a l s o  i s  picked up f o r  

SEB o f f .  

by F5 and F10 magnet p o s i t i o n ,  F5, FlO, sex tupole  and power backleg winding 

supp l i e s  and acce le ra t ed  beam. 

c learance  w i l l  be l o s t .  

Consequently C85 must be opened before  SEB i s  turned on as def ined  

I f  t h i s  sequence i s  n o t  followed the  SEB C 

The only  a d d i t i o n a l  i n t e r l o c k  on the  B c learance  are reset r e l a y s  of 

primary g a t e s  8 and 9 (8K6, 9K6) which secure  the B t a r g e t  s t a t i o n  cave. 

Not shown i n  Fig.  2 o r  t h e  t y p i c a l  g a t e  schematic,  Fig. 1 i s  the  ex i s t ence  

of  two new primary g a t e  i n t e r l o c k s .  

B5 primary beam caves. Each has a g a t e  which temporar i ly  f o r  t he  r ecen t  B 

s t a t i o n  run was  padlocked and reset l o c a l l y  by t h e  BNL 11 key. 

were i n s t a l l e d  so  t h a t  i f  the g a t e s  were opened t h e i r  reset r e l a y s  would 

drop o u t  and i n  t u r n  drop o u t  t he  g a t e  9 reset r e l a y  9K6. 

B1 and B5 g a t e s  i n t e r l o c k  g a t e  9 which i n t e r l o c k s  B c learance .  This c i r c u i t  

w a s  an expedient  t o  provide more than  "padlock gate" s e c u r i t y  i n  t h e  face of 

a u n a v a i l a b i l i t y  of  hardware and manpower r equ i r ed  t o  b u i l d  s tandard  primary 

ga te s .  

These are p r e s e n t l y  known as t h e  B1 and 

Door switches 

Simply, p u t ,  the 

v 
The d e f i n i t i o n  of B SEB ON is C SEB ON wi th  the  a d d i t i o n  of  RTB and BD3-6 

These condi t ions  drop o u t  K33 which s t o p s  the  time-out of t h e  K21 d ipo le s  on. 

t i m e r  and thereby ho lds  B c learance .  
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Equipment Monitoring and In t e r lock ing  C i r c u i t s  

The SEB s e c u r i t y  system func t ions  by monitor ing t h e  s t a t u s  of and i n t e r -  

locking  t h e  va r ious  p i eces  of equipment i n  the  a c c e l e r a t o r  which are capable  

e i t h e r  i n d i v i d u a l l y  o r  i n  conjunct ion w i t h  o t h e r  devices  of  c r e a t i n g  a rad ia-  

t i o n  hazard.  

use  of "hard wired" c o n t r o l  c i r c u i t s  us ing  con t ro l  cab le ,  con t ro l  r e l a y s  and 

heavy duty switches and pushbut tons.  For example, t he  F10 septum magnet 

power supply,  one of several devices  r equ i r ed  f o r  SEB e x t r a c t i o n ,  conta ins  

as one of several i n t e r l o c k s  a g a i n s t  DC ON a r e l a y  con tac t  from SEB s e c u r i t y  

which must be c losed  t o  a l low the  DC ON condi t ion .  To monitor t h e  s t a t u s  

of t he  power supply an  a u x i l i a r y  con tac t  on the  440 V ac con tac to r  i s  used 

s o l e l y  t o  provide t h e  OFF cond i t ion  t o  the  s e c u r i t y  c i r c u i t s .  

c u i t  c lo su re  o r  energ iz ing  of a r e l a y  provides  the  OFF o r  safe i n d i c a t i o n  

t o  the s e c u r i t y  system. 

being i d e n t i f i e d  t y p i c a l l y  P.S .  OFF, BEAM OFF, MAGNET ReTRACTED, BEAM PLUG 

IN. 

Both s t a t u s  monitor ing ahd i n t e r l o c k i n g  are accomplished through 

Again a cir-  

This i s  t h e  reason f o r  most a11 of s e c u r i t y  r e l a y s  

A l i s t i n g  of t h e  va r ious  equipments a s s o c i a t e d  wi th  SEB s e c u r i t y  follows: 

1. AGS rf system. 

2. AGS HEBT beam s toppers  (1 & 2) .  

3 .  

4.  A20 i n f l e c t o r  power supply.  

5. F5 magnet. 

6. F5 f l a g .  

7. F5 power supply. 

8. FLO magnet. 

9 .  F10 f l a g .  

AGS magnet pu l s ing  power supply. 

10. F10 power supply.  

11. SEB sextupole  power supply. 
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12. 

13. CDV2 magnet power supply.  

14. RTB magnet power supply.  

15. BD3-6 magnet P.S. 

16. BlD1,2 magnet P.S. 

17. ClDl magnet P.S. 

18. C85 r a d i a t i o n  plug.  

19. C334 r a d i a t i o n  plug.  

20. C392 r a d i a t i o n  plug.  

21. B396 r a d i a t i o n  p lug .  

F10 powered backleg winding P.S. 

I n  the  o r i g i n a l  SEB s e c u r i t y  design t h e  primary means of i n t e r l o c k i n g  t h e  

SEB upon t h e  l o s s  of  SEB c learance  w a s  t o  i n t e r l o c k  t h e  F5, FlO sextupole  and 

powered backleg winding power s u p p l i e s  d i r e c t l y .  However, during ope ra t ion  i t  

became apparent  t h a t  t h i s  method w a s  no t  d e s i r a b l e  f o r  two reasons: 1) sudden 

l o s s  of SEB c learance  would r e s u l t  i n  t he  l o s s  of f u l l  energy pro tons  around 

the circumference of t he  AGS p a r t i c u l a r l y  i n  s t r a i g h t  s e c t i o n s  where magnets 

were loca ted  causing unnecessary r a d i a t i o n  t o  these  components, and 2) t h e r e  

were o f t e n  d i f f i c u l t i e s  b r ing ing  the  va r ious  equipments on aga in  and s e t t i n g  

up f o r  proper  e x t r a c t i o n .  Therefore  t h e  in t e r lock ing  c i r c u i t s  were redesigned 

t o  s h u t  o f f  t h e  AGS c i r c u l a t i n g  beam upon l o s s  of SEB c learance  whi le  a l lowing 

the  SEB power supp l i e s  t o  remain on. 

t h e  AGS beam s toppers  now l o c a t e d  i n  the  HEBT l i n e  between + h a c  and AGS. 

the event  t h e  beam s toppe r s  f a i l  t o  c l o s e  the  SEB equipment i s  then in t e r locked  

d i r e c t l y .  

they do no t  i n d i c a t e  f u l l  c losed  a t  the  end of  t h i s  i n t e r v a l  the  SEB equip- 

ment i s  shu t  down. 

equipment. 

kep t  on without  c learance .  

This  w a s  accomplished simply by c los ing  

I n  
; 

A 2 second t i m e  i n t e r v a l  i s  allowed f o r  beam s topper  c losu re .  If 

Figure  3 shows the  l o g i c  of t h e  i n t e r l o c k s  on t h e  SEB 

There i s  a second means by which the  SEE equipment may be 

This  i s  the '%EBT zero  degree" mode where 200 MeV 
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beam is  allowed t o  run  from l i n a c  beyond the  AGS beam s toppe r s  i n t o  the  AGS 

r i n g  enc losure .  

independent means are used t o  prevent  t h i s  and de f ine  "HEBT ze ro  degree" opera- 

t i o n .  These are: 1) the  main magnet pu l s ing  must be o f f  ( K 3 6 )  t he  i n f l e c t o r  

P.S.  must be o f f ,  K 3 7 .  

I n  o rde r  t o  in su re  beam cannot s p i r a l  around t h e  AGS two 

There is another  where some SEB power s u p p l i e s  may be brought on wi thout  

This is  through use  of t h e  "F10 secondary beam" c learance .  B o r  C c learance .  

This  i s  a mode of  ope ra t ion  where al though f u l l  primary beam cannot be 

brought  ou t  of  t h e  AGS, a secondary p a r t i c l e  beam from the  v i c i n i t y  of the 

F10 septummagnet can be expected. 

of t h e  f i r s t  primary beam cave (ga tes  1 and 2) and c losu re  of t h e  f i rs t  beam 

plug  i n  the  C l i n e ,  C 8 5 .  

i nd iv idua l  b a s i s ,  i .e . no more than  one on a t  a t i m e  p r i o r  t o  a c t u a l  SEB 

opera t ion .  

can seve re ly  hamper t h e  t e s t i n g  and maintenance of  these  equipments i f  t h e r e  

are n o t  provided o t h e r  op t ions  f o r  t h e i r  ope ra t ion  o t h e r  t han  f u l l  beam 

c learance .  

ment i s  the  AGS beam s toppers  c losed  bypass,  K 3 5 .  

The requirements  f o r  t h i s  mode are s e c u r i t y  

This  a l lows f o r  checkout of SEB power supp l i e s  on an  

It should be noted t h a t  s e c u r i t y  i n t e r l o c k s  on va r ious  equipments 

The most o f t e n  used a l t e r n a t e  means f o r  ope ra t ion  e x t r a c t i o n  equip- 

F igure  3 shows i n  s i m p l i f i e d  form the  l o g i c  of t he  SEB i n t e r l o c k  on t h e  

AGS beam s topper .  A newly added K 4 6  con tac t  i s  q u i t e  unique. When B beam 

i s  on, K 4 6  opens on a 100 

j u s t  downstream of  t a r g e t  B' i n  t h e  B5 beam. 

0 C temperature r ise  of a uranium beam dump l o c a t e d  

K 2 0  and K 2 2  con tac t s  are clear,  assuming K 4 6  c losed  a B o r  C c learance  

If a B o r  C c learance  i s  inappropr i a t e  an  F10 secondary c learance  clears K 4 7 .  

(K39) al lows opening of beam s toppe r s  provid ing  no more than one power supply 

i s  energized.  K 4 5  simply provides  some redundancy of t he  SEB equipment moni- 

t o r ing .  

I f  t h e r e  are no c learances  than  t h e  K 4 2 - K 4 5  s t r i n g  i n s u r e s  t h a t  a l l  SEB 
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supp l i e s  s t a y  o f f  un less  t h e i r  corresponding magnets are r e t r a c t e d .  This 

a l s o  includes t h e  CD1/2 power supply which E used f o r  the o ld  A l i n e  

ex t r ac t ion .  

t o r ing .  There is  add i t iona l  redundancy i n  t h i s  c i r c u i t  n o t  shown here  

f o r  the sake of c l a r i t y .  The SEB i n t e r l o c k  scheme thereby provides  f o r  

d i r e c t  i n t e r lock ing  of SEB through the  normal equipment s e c u r i t y  in t e r lock ,  

e.g. K40, but  i n  add i t ion  i f  by some malfunct ion one of these  equipments 

i s  operated f f i lZegal ly’ f  t he  AGS c i r c u l a t i n g  beam i s  shut  down, (K47). 

K44 and K45 provide f u r t h e r  redundancy on the  equipment moni- 

D i s t r . :  Dept, Admin. 
AGS Divis ion S t a f f  
MCR Operators 
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