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During the  th i r teen-year  opcrstion of t h e  Bulk Shielding Reactor 

(DL3:;X) at the  Oak R?'dge Mational Laboratory, tbc following opera-king yro- 

ced-ures have been developed. Th i s  i n  thc f i f t h  revis ion of t h e  startenlent 

of these procedures. 

guidance of the reac tor  operators at t h e  Bulk Shielding F a c i l i t y  (BSF). 

They should become thoroughly fmil-iar with t h e  infomat ion  contatnccl 

herein.  

It i s  set f o r t h  i n  t h i s  form primari ly  for the 

1. Authorized Personnel for  Reactor Operation 

Appendix A contains the  current  l i s t  of reac tor  supervj sors and 

I_ -- - I_c_- -___I- 

operators .  This list may be modified as changes i n  personnel occur. Any 

new reac tor  operators w i l l  be approved by two of the  supervisors ,  

approval vi11 be noted i n  m i t i n g  i n  the r eac t a r  log book. 

Tliis 

A reac tor  supervisor f o r  the BSR has t h e  r e spons ib i l i t y  for  t h e  

operation and safety o f  the  Bulk Shielding Reactor, I n  the event OS en 

emergency connected with t h e  reac tor  i n  any m y ,  -the reac tor  supervi:;or 

has the r e spons ib i l i t y  and au tho r i ty  t o  take t h e  proper remedial act.ion, 

Routine operations of t h e  reac tor  w i l l  be performed. by one of the 

I n  a n  emergency thc op- operators o r  supervisors l i s t e d  i n  Appendix A. 

e r a t o r  i s  empowered t o  act; as a supervisor, i f  a supervisor i s  not  read-ily 

ava i lab le .  A l l  scheduled nonroutinc operations and operatjons involvini: 

chenges of' the po ten t i a l  excess r e a c t i v i t y  of the reac tor  t r i l l  require f;he 

presence of a reac tor  supervisor. 

Sec t ions  1x1 and I V .  

Nonrou-tine operations are described in 
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11, Standard Operating Procedure for Reactor 0perati.on 
------I ----I-- I-xxIIII---.-- .--_- -I--- --....+---.I 

No reac tor  operations t r i l l  bc car r ied  out under the duress of a 

L51nc LLmi t . 
Star tup  will be car r ied  out by one of t h e  reac tor  operators or  super- 

v i so r s ,  The deta-iled proccdure t o  be followed i s  described i n  Appendix C .  

P a  abbreviated check l i s t  i s  m i t t e n  on the reac tor  console. All items on 

this l i s t  should be checked (a t  lea:;t mentally) during the  s t a r tup  operation. 

\.]hen operation at  a steady power l e v e l  has been achieved, t he  nomina:;. power 

l e v e l  vi11 be announced over the  BSF public address (PA) system. 

f i s s i o n  chamber monitoring the  reac tor  f l u x  may then be connected with the  

PA system and the  operator may work elsewhere within the Bulk Shielding 

F a c i l i t y .  

The 

111. Standard Operating Procedure f o r  Reactor Loading 

A new loading for the BSR W j l S .  bc undertaken only when a reactor  

However, a s ingle  opperator may reload a knorm 

___I-- - _II_- PI- 

supervisor i s  present e 

fuel-clement configuration. Chamber tests, Appendix F, will be performed 

by the  supervisor i n  attendance. 

\Thenever a new loading i s  required by an experimental arrangement, 

the  reac tor  frame (unloaded) t r i l l  bc positioned. 

are added t h e  approach t o  c r i t i c a l i t y  w i l l  be ca re fu l ly  determined by the 

method of s u b c r i t i c a l  mul t ip l ica t ion .  The excess r e a c t i v i t y  vi11 be l i m -  

i t c d  t o  t h a t  required by the operating conditions of t h e  experiment and 

I K L L  be less than 2.5$ unless spec i f i c  authorizat ion i s  requested from t h c  

Atomic Energy Commission. 

Then as fue l  elements 

Whenever experimental apparatus i s  placed against  the reac tor  (and 

not permanently a t tached)  i n  such a manner as t o  s ign i f i can t ly  reduce the 
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r eac t iv i ty ,  t h e  fuel  addecl t o  malntain c r i t i c a l i t y  id 3.1 be unloaded before 

t h e  reac tor  i s  l e f t  unattended. 

Before t h e  i n i t i a l  i n s t a l l a t i o n  of experiments, a review w i l l  be 

made by the  BSF Experiment Review Committee. This committee i s  composed 

of the reac tor  supervisors.  

members of the above committee s h a l l  s ign the  reac tor  log book at the  de- 

s c r ip t ion  of the  experiment. If questions arise which are not resolved by 

t h i s  group, they shall be r e fe r r ed  t o  t h e  .l!$eutron Physics Division Reactor 

Operations Review Committee. 

If the  review i s  favorable, at  least two 

I V .  Standard Operating Procedure fo r  Moving Reactor Bridge -- 
The reac tor  br idge w i l l  be moved t o  a new locat ion only under the  

d i r ec t ion  of one of t h e  r eac to r  supervisors.  

previously used configuration by a reac tor  operator.  

bridge w i l l  be handled i n  the same manner as the  reac tor  cont ro ls  key (see 

Appendix C ) .  

i n t o  a new pos i t ion  which changes the  r e f l e c t o r  adjacent t o  the  reac tor  o r  

vhencver the re  i s  the  possibil-ity of" i n t e rac t ion  with experiments being 

conducted with t h e  Pool C r i t i c a l  Assembly (PCA). 

i n t e rac t ion  i s  niinimi zed by permanent mechanical stops which l i m i t ;  t he  

motion of the r eac to r  bridge. 

It may be reposit ioned i n  a 

The k&y t o  the  reac tor  

The reac tor  w i l l  be p a r t i a l l y  unloaded vhenever it i s  moved 

The p o s s i b i l i t y  of such 

V. Emergency Operating Procedure 
--___I 

'Whenever the  operator or another person i s  i n  doubt about t he  sa fe ty  

of fu r the r  reac tor  operation he should scratn t he  reac tor .  Unnecessary 

scrams are not prohib i t ive ly  expensive for t h i s  reac tor  so personnel should 

not h e s i t a t e  t o  scram the reactor. Scram but tons are located f n  the posi- 

t ionc  listed i n  ATpendix D. A l is t  o f  typical conditions t h a t  might require  



a scram i s  given i n  Appendix X. 

After  any scram for emergency reasons, the  operator should not start 

up again unless t h e  cause of t h e  conditions leading t o  the scram a re  con- 

p l e t e l y  understood. 

nel or  an automatic safety device scram, 

Th i s  procedure should be followed for either a person- 

Emergency Operating Procedurcr; for  t he  Bulk Shielding F a c i l i t y  f o r  

emergencies involving high-radiation l eve l s  a r e  s e t  for th  i n  the  "Bnergemy 

Procedure fo r  Building 3010, Bulk Shielding F a c i l i t y  Emergency Area No. 2. '' 
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APPUI?DIX A 

Reactor Supervisors and Operators - -- - 

The following persons arc decignated as reac tor  supervisors: 

J.  D. Kington Phone 1483-0975, Oak Ridge 

F. C .  Maienschein Phone 11.83-3805, Oak Ridge 

K. 14. Henry (on leave t o  %he TSF) Phone 1+83-1544, Oak Iiidge 

The fol-lowing persons a r e  designated as reac tor  operators:  

J. M. Mil ler  

E .  G .  S i lve r  
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Reactor Block Diagrams --- --I_.- 

Reference t o  f igures  below wi:L1 provide information as t o  the design 

philosophy of the  cont ro l  c i r c u i t s .  

mation i n  the case of operating abnormal-ities. 

They w i l l  a l s o  provide useful  i n fo r -  

Ci rcu i t  diagrams of individual  blocks and interconnection diagrams 

are maintained i n  the  reac tor  p r i n t  f i l e  located i n  the  reac tor  cont ro l  

room. 

Figures 1 and 2 are block diaGrams for t h e  sa fe ty  and cont ro l  c i r -  

c u i t s  excerpted from Fig. 3 .  

Figures 3 and 4 represent t h e  complete instrument and cont ro l  systems 

as block diagrams. 
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To take t h e  reac tor  cri t ical . ,  t he  operator shoul-d follow t he  pro- 

If any ins tnment  o r  circui"i i s  not f'unction:'hg ccd.u-re outl ined below. 

i n  accordance wi.th t h i s  procedure, - d e  reac tor  i s  not t o  be taken c r i t i c a l .  

1. Gal-lbrate log N meter; 

(a) Turn se l ec to r  switch from '*operate" t o  "Gnd" pos i t ion  .( 

Log N meter should read 0.0001 (extreme l e f t  black mai-k 

on meter dial.). TO change meter po in te r  posi t ion,  t u r n  

adjustment marked "Gnd set , I '  

( b )  Turn se l ec to r  switch .bo "Lo cal ib ."  'ihe meter po in te r  

should now be aligned with t h e  "Lo calfs  red  rnarli on the 

lef't side of the meter face. To cor rec t  meter po in te r  

posi t ion,  t u r n  adjustment marked "ca l ib ra t e  .I1 

( c )  Turn se l ec to r  switch t o  "HI calib." The meter pointer. 

should now be aligned with t h e  " H i  callp red mark on the  

r i g h t  side of t h e  meter face .  To cor rec t  meter pointer  

posi t ion,  'turn adjustment cont ro l  marked "gain. 

If adjustment is  needed i n  any posi t ion,  t h e  whole 

procedure (a, b, and. e )  should be repeated u n t i l  'the 

meter shows cor rec t  readings. 

Return se l ec to r  m7itc.h t o  "operate" pos i t ion .  

(a )  

( e  ) 

2. Turn on power switches No, 2 and No. 4 at L e f t  rear panel of 

reac tor  . 



Log N Reverse 

Count-Rate Period 

Safe-by Le ve 1 

Fast Scram 

Revers e 

Safety Trouble 
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3. Clem the  annunciator board by pushing "acl~nowledge" and ''reset" 

buttons.  Trouble indicat:ions m e  as fol-lows; 

Annunc. ---- ia - t o r  -.- Circui t  

Log N Period < 'j'-sec pos i t ive  pcriod on Log N 

period recorder. 

Log P i l e  powr  l e v e l  grea te r  than  

servo demand. 

< 7-sec period on pi1.e count-rate- 

period recorder. 

Have exceeded Siraplytrol l e v e l  on 

safety t rouble  monitor. 

< 1-see period Ln Log N ampli.€ier 

and safe ty  t rouble  monitor. 

Log N period, count-rate period, 

log N rcvcxse, l e v e l  reverse, o r  

t vo  abnormal C amplif i e r s  . 
Safety t rouble  monitor indicating 

an  abnormal condition i n  c i t h e r  a 

2 or  compositc amplif ier .  

> 8 mr/hr mon-itron reading. Monitron High Level 

Monitron Out of Service Monitron i n  a condition other  than 

-x- 
operating on. high s e n s i t i v i t y  . 
Ins  t rument ope r a t ion  re qui re s 

rmnual withdrawal. of  8 shim r o d .  

Shim Request 

The safety t rouble  monitor responds t o  sippals from the  t h r e e  log  PJ 

period channels. 

.Wote: When monitron i s  on "low sens i t iv i ty ,"  aAcc"ecs Lo pool must be 
r e s t r i c t e d  by barriers. 
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h-. I n s e r t  key (furnished only t o  approved personnel) i n  Lock and 

tu rn  on power. 

Check t o  see t h a t  t h e  pos i t i ve  voltages of t h e  ion iza t ion  

chamber power suppl ies  are within t h e  operating range and t h a t  

mene t  supplies ind ica te  current  flow. 

5 .  

6. Turn on instrument recorders. 

7. Calibrate fission-chamber log  count-rate meter: Turn switch to 

ca l ibra te"  pos i t ion  and manipulate "adj, 60 cps" cont ro l  until I t  

recorder ind ica tes  60 eounts/sec a 

"use" pos i t ion .  

Return c a l i b r a t e  switch t o  

8. ( a )  Visually check t h e  neutron source loca t ion .  

( b )  Note A - l  PIE s e t t i n g ,  

( c )  Withdraw f i s s i o n  chamber t o  upper l i m i t  and determine the 

PHS at  which t h e  noise i s  counted, 

Record t h i s  value i n  log book. ( d )  

( e )  Return the  PHS t o  the  prc:vious se t t i ng .  Electronic r epa i r s  

must be made i f  t h i s  s e t t i n g  accepts noise counts. I n s e r t  

t h e  chamber t o  t h e  lower limit. 

( f )  Make sure f i s s i o n  chamber i s  i n  a pos i t ion  such t h a t  t h e  

recorder i s  ind ica t ing  at lcaslj 2 cps. 

i s  less than 20 cps, instrument start cannot be axxomplished; 

2 cps are the minimurn for manual s ta r t . )  

( I f  counting rate 

9. T e s t  scram c i r c u i t s ;  

(a) 

(b) 

Push scram reset push but ton ,  

Check each sigma mpl-ifier independently by r a i s i n g  t h e  

sa fe ty  rods about 1 inch and inse r t ing  a small probe i n t o  
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t he  hole rmrked "scran" on t h e  signa amplif iers .  The 

clutch p i l o t  l i g h t  should operate and the magnet dr ive 

i n s e r t  t o  make up the  clutch c i r c u i t .  

Turn Log N switch t o  "Gnd." 

Raise each rod about 1 inch. Push S C T ~  t es t  'outton on 

Log N amplifier;  period composite amplifier should 

i n i t i a t e  a scram. 

Return se l ec to r  switch - t o  "operate" posi t ion.  

Raise rods about 1 inch again and operate red scrm 

button on console; a l l  rods should drop. Push scram 

re se t  push button 

demand hel ipot  on servo amplif ier  f o r  desired scale 

-- 

reading on hc ernand meter. 

11. Set servo micrommeter t o  most sens i t ive  range. 

1.2. Clear annunciator board. The board must either be c l ea r  o r  

the exact cause of any abnormality known. 

13. Take reactor  c r i t i c a l  i n  the  €allowing manner: 

( a ) Manual Ope ra t ion  : 

Check c r i t i c a l  experiment da ta  i n  reac tor  log book f o r  

pa r t i cu la r  loading i n  use t o  determine previous safety-  

-_II I----- 

rod pos i t ions .  

predetermined posit ion,  watching f i s s i o n  chamber recorder 

reading for  any indicat ion of c r i t i c a l i t y .  

Then cautiously - p u l l  sa fe ty  rods t o  t h e  

P u l l  regu- 

l a t i n g  rod u n t i l  fission-chamber count r a t e  ind ica tes  a 

slowly increasing level.. When the ionizat ion chambers 

are posit ioned for  I -negamt t  operation, the f i s s ion  
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chanbcr wi1.1. providc: t he  best subcri.l;ieal. and I.ow- 

power fSux-level indicat ion.  Above 0 .1  watt, the  period 

meter, t he  l o g  N recorder, and, the  recorder on the  mlcro- 

ammeter should ind ica te  a power increase.  The period. 

should be determined from the  response of a l l  responding 

instruments, not from j u s t  t he  period meter. R 20-sec 

period in t e r lock  on the  period recorders w i l l  prevent 

fu r the r  rod withdrawal i f  ac t iva ted .  I f  it i s  necessary 

t o  withdraw the  f i s s i o n  chamber before t h e  response of t h e  

other  instruments i s  trustworthy, no control-rod withdrawal. 

should be attempted u n t i l  both the  f i s s ion - ra t e  and period 

recorders s t a b i l i z e .  Adjust t h e  microammeter range to 

achieve the desired power l eve l .  

power level i s  reached, put reac tor  on. "servo." 

posi t ioning the s h i m  s a fe ty  rods as d ic t a t ed  by the ex- 

periment. Adjust f iss ion-ehmber c o w t  rate t o  about 

l r e g i s t e r  per second and connect t o  PA system. Announce 

the reac tor  power. 

Instrunen% Star tup  ( requi res  an ind ica t ion  of -4% cps from 

t h e  f i s s i o n  count-rate anetey); 

Turn fission-chamber ac tua tor  t o  automatic. Set  t he  servo- 

demand power se l ec to r .  Press  instrument start '' onsD button. 

When t h e  regulat ing rod reaches i t s  upper l i m i t ,  the  shim- 

sa fe ty  rods will withdraw u n t i l  a reac tor  period o f  -40 scc 

i s  maintained e Instrument start w i l l  remain ac t iva ted  unt-il 

e i t h e r  the f i s s i o n  chamber i s  withdrawn or  u n t i l  end of 

After the  pre-assigned 

Complete 



instrument start. The instrument start mode remains 

ac t iva ted  u n t i l  t h e  reac tor  has reached the preset  demand 

power. 

Adjust fission-chamber count r a t e  t o  about 1 r e g i s t e r  pc!r 

second and connect t o  PA system, Announce the  reactor  

power . 
Write on Brown char t s  t h e  data, time, experiment number, run 

number, and sca le  f ac to r .  

Record da ta  specif ied i n  reactor  log .  

F i l l  out reactor  log sheets  a t  hourly in t e rva l s  ( s e c  specimen, 

Fig,:;?). 

Chan:\o;e of Povcr; 

I n  general, manual. control  o f  t he  reactor poxrer produces less 

awlrmrd level  changes. Announce over t he  bui lding PA systen 

( i f  being used) t h a t  t he  reactor  i s  being taken "off PA." 

servo "off" button, turn fission-chamber automatic posi t ioncr  

to "of€." 

( a )  Increased poTrer: Set servo power denand controls  t o  the  

I_--- -- 1--- 

Push 

new required power, 

reactor  on an acceptable period. \.?hen the desired reac'cor 

power level. i s  reached, push servo "ontS button. Use the  

fission-chmiber manual vithdraxr but-ton t o  posi t ion the 

Withdrau relylatin:; rod t o  put t he  

*-The reactor  power w i l l  continue t o  increase u n t l l  confidence i s  establ ished 
i n  t h e  lo,.; N channel and instrumcnt start  w i l l  continue. 
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REACTOR DATA 

Exp.  No.-Run No.- Shim-Safety Rod No. 1 ____. 

D e s c r i p t i o n  Shim-Safety Rod No. 2 - 
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R e a c t o r  On -. .... 
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P o o l  F i s s i o n  Chombcr 

Temp. 
P o s i t i o n  C o u n t s  

I I 

....... 1 
Figure 5. 
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1 c; 
f i s s ion  chamber t o  give a n  acccptablc count rate so t h a t  

the  reac tor  may be put "on" the  building PA system a f t e r  

a power l e v e l  announcement. 

( b )  Decreased reac tor  power: I n s e r t  t he  control  rods u n t i l  

the  desired r a t e  of decrease of power i s  achieved. De- 

crease servo demand i n  a manner such t h a t  the servo 1°C- 

corder always remains on sca le  ( t h e  servo back-up w i i l  

cause a reac tor  reverse i f  the power indicat ion on the 

log  N exceeds t h a t  of t he  servo demand by a f ac to r  that 

var ies  between 2 and 20). When the  power becomess less 

than the  new demand, manual.ly withdraw the regulat ing rod 

from i t s  lower l i m i t ;  posit ion,  then turn  servo "on." This 

ac t ion  i s  necessary since with the servo "on" and the regu- 

l a t i n g  rod i n  the lower l i m i t  il shim sa fe ty  rod i s  auto- 

mat ical ly  inser ted .  

f i s s i o n  chamber will crea te  pos i t ive  periods i n  t h a t  channel, 

extreme care must be exercised i f  a period reverse i s  t o  be 

avoided. The method t h a t  o f f e r s  t he  l e a s t  f r u s t r a t i o n  i s  

t o  temporarily d isab le  the  period recorder ( t u r n  off  rc- 

corder power switch). 

observing the  period on the  log N ampl i f ie r ,  Then re-  

ac t iva t e  the  period recorder.  

The adbjustrnent of the  posi t ion of -the 

In se r t  the f i s s i o n  chamber while 

18. c Shutdown: 

Announce the  shutdown over the PA system. Turn of f  f i s s ion - ra t e  

r e g i s t e r .  I n s e r t  a11 control  rods t o  lower l i m i t s .  Turn log N 

amplif ier  t o  "Gnd" posi t ion.  i n s e r t  f i s s i o n  chamber. Turn log  
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count-rate meter t o  "calibrate . ' I  Turn off Brown recorder:;. 

Write on charts a l l  information listed in i t e m  14. Turn reactor 

power "off." Lock handle and remove key. Turn off power 

switches No. 2 and No. 4. i n  the rear of the reactor console. 

Complete hourly operating sheet and operating log book. 

the log. book t o  ind ica te  who shut t he  reaetor down. 

Sign 



Location of :;cram Buttons 
_I_- - --_- ---- 

Class A Scran 
1-1_ -- 

On t h e  reactor console ( t h e  only red but ton) .  

Class B S c r m  (This w i l l  a f f ec t  BSR-I and PCA. )  --- - -_I_ 

Room 100, pool room; 4 large red buttons on columns adjacent; Lo 

-the 4 pool corners ( see  Fig.  6 ) .  

Room 102, laboratory room; 1 red button i n  black box. 

Room 103, laboratory room: 1 red button i n  black box. 

Room 105, men's room: 1 red button i n  black box. 

Room 201, ups t a i r s  at north stairway: 

Room 202, outside of room i n  ups ta i r s  hallway: 

1 red  button i n  black box, 

1 red button i n  

black box. 

Room 203, ups t a i r s  at south stairway: 

Bldg. 3080, machine shop: I red button i n  black box. 

Bldg. 3080, machine shop,: 1 red button over sink. 

All operators should loca te  and memorize t h e  posi t ions of a l l  of 

1 red button i n  black box. 

these scrm buttons.  

A Class A scram removeS the  A-C regulated power from t h e  BSR shim- 

safety-rod magnet power supplies.  

reactor operator and the  A-C power c i r c u i t  react ivated by pushing the  

s c r m  reset button on the  console. 

A Class A scram is  i n i t i a t e d  by the  

A Class B scram removes thc A-C reguleted power from the  shim-safety- 

rod maGnet power supplies of both t h e  BSR-I and t h e  PCA. Power may be 

restored Lo each system individual ly  by pushing t h e  scram reset button 
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UNCLASSIFIED 
2-04 -058-0-423C 

BLDG 3080 42-ft SLIDING DOOR 

EMERGENCY 

/ M A I N  E L E C  SW. 

C O N E L R A D  REC. 

SECOND FLOOR, BLDG 3040 

LEGEND 

A HIGH-LEVEL MONITRON i x ~  PORTABLE AIR MONITOR a MONITRON 

REACTOR SCRAM SWITCH GM COUNTER 

Fig. 6 .  Location of Scram Switches and Emergency Detection Devices a t  BSF. 
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after a careful check Lo determine %he reason this  system was actuated. 

The buttons t h a t  produce a. Class B s c r m  should be tested on the 

first work day of each month. 



APPENDIX E 

The most probable conditions ca13.ing for a reactor scram lead t o  an 

-Lions that  might lead to an operator scram: 

Class A 

Erratic readings of magnet amplifier current.  

-- - 

Osci l la t ions  of" increasinc m@tude shoving on servo recorder. 

Class B 

Persons f a l l i n g  i n  pool, 

Building evacuation Tor any reason. 

Variations i n  the count r a t e  of the monitor attached t o  the PA 

-__I - 

system, 



Control and Safe%x Chanbrr Tests - -__I_ 

The reac tor  chambers are normally located at  one of t w o  d i s tances  

from t h e  core which are: 

1. Ful ly  Inserted. This posLtion i s  used when t h e  reac tor  

i s  t o  be operated a t  a fraction of a w a t t  power level o r  

when c r i t i c a l  tests are being executed, 

2. I-Mw Posi t ion .  Variations of  t h i s  Isca-Lion a r e  used fo r  - 
power levels Lo 1 MW t o  provide djrerit readings on t h e  

log  N and servo instruments. 

Control Chambers 

The control. chambers are checked Pol- compensation. after each sigm 

n i f i c a n t  r e l a t i v e  change o f  e i t h e r  fuel o r  chamber posl t ion,  i f  t he  power 

reading of the r eac to r  I s  t o  be r e l k d  on i n  the lower energy regions 

(below 10 k~), 

The l inea r i ty '  of mspomse sho-dd be checked by comparison w i t h  t h e  

response of t h e  reac%or f i s s i o n  chamber, The conpensation should. be ad- 

jus ted  (by va r i a t ion  of the nega-bi~.? vol.tage of the chamber power supply)  

t o  give a parallel slope f o r  t h e  reeponse of t he  two chambers. 

Safe ty  Chambers 

The sa fe ty  chambers, when located I n  the  fu l ly- inser ted  posi t ion,  

scram the r eac to r  on test  powr  (level.] excursions. When the BSR has eskiot" 

fuel  i n  t h e  core and. the  loadifis has  been eslilarated, the r eac to r  should 

be brought t o  l rnegnwciitt. The safety clnmnhcrs s'taould be adjusted so t ha t  

the outputs as noted on the si,gma axpSifTers read "fu'1.7. power" o r  l . 0  and 
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the  safe ty  t rouble  monitors read approximately 70 clamps a 

should then be shut down and one sa fe ty  chamber inser ted  t o  the lower l i m i t .  

Then the  reac tor  should be brou,zht up i n  power. 

compensated chamber, should be noted when the  inser ted  safe ty  chamber reads 

1.0 or f u l l  power on the sigma amplif ier .  

creased u n t i l  - th i s  sa fe ty  chamber scrams the  reac tor .  

be noted. 

signa amplifier,  the  safe ty  t rouble  monitor should read approxi1nate1.y 100, 

and the  power f o r  scramming should be approximately 1 .5  times the  power 

read at f u l l  power. 

current should be adjusted.  

t o  i t s  o r ig ina l  pos i t ion  and the  other two sa fe ty  chambers inser ted  and 

checked i n  the  same mnner .  These t e s t s  should be performed for  each ncw 

loading o r  every s ix  t o  e ight  months, whichever occurs f i rs t ,  

The reactor  

The power, as read on the 

The power should then be in -  

This power should 

The safe ty  chamber should read 1.5 times the  f u l l  power on the 

I f  these readings a re  off  t he  si@m amplif ier  meter 

The sa fe ty  chamber should then be brought back 



Procedure fo r  Adjusting Magnet Currents 

Apply a volt-box s igna l  t o  thc input of 1 signa amplif ier .  

1-w - I --.- 

1. The 

voltages f o r  given reactor  powers are as follows: 

power - sr ipa input 7roltage 

zero - 22 vo l t s  

lOO$ - 32 vo l t s  

150$ - 37 vol t s .  

2.a. Set voltage box between 22 and 32 vo l t s  md get  mapet current .  

2.b.  Measure sigma bus voltage a t  22  volt^ input s ignal .  It should 

be approxirnate1y 37 v o l t s .  

3. Pick rods up approximately l . 5  i.nches. 

4. With "Bus Frotect" potent ioneter  clockwise, ad jus t  t he  "Magnet 

Current" potentiometer on one rmgnet amplifier at a time u n t i l  t h a t  

particular rod drops and record the ' s (9~0p current" val.ue. 

"drop current" v a h e  for each rod. 

Apply 37 vo l t s  t o  the sima anpl i f ie r  and make the  magnet current 

Find --I EL - 
-__I I__- 4----- -- - 

5. 

adjustment so  the  "drop eurrent" value e x i s t s ,  Measure the  sigma 

bus voltage at 37 vo l t s  input s igna l .  It should be approximately 

43 - rt4 vo l t s .  

6 .  The "Bus Protectss  pro tec ts  from a p a r t i a l l y  shorted bus l i n e .  To 

s e t  the "Bus Protect" potentiometer, the  following procedure i s  

f o 110 we d : 

After  adjustment; of the magnet currents,  apply 22 v o l t s  t o  the  

input of' 1. sigma amplifier and t u r n  "Bus Protect" potentiometer 

counterclockwise untl3. a s l igh t  ciecrcase (1-2 ma> of mapet cu r ren t  



i s  noticed. 

After ccmpleting the  djustrnents  of magnet current and "BUS Protect," 

connect 'zhe preamps back to the sigma amplif iers  and adjus t  the " G r i d  

Offset" $0 tha t  t h e  output of the  preamp i s  22 volts. 

These checks will be performed at approximately six-month i n t e rva l s .  7. 
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