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are defined t 

1. Abnormal Occurrence 

An uncont rcd  
excess of t h  

c. An uncontrsl 
d o  An observed  

such that t 

in connectio n s f  the re 
e. A pulse yiel 

fied in Sect 
E .  Any actual s g less censer 

g. Incidents or revented or 

fied Opera to r  

Any individual who completed the t 
and maintai or r e a c t o r  Q 

or  operator OE Order 548 

A system of cornpone a speciffc function with re 
measurement ar e o n t r  m parameters 

4. el Calibratia 

An adjustment of that its output r 
table range a own values o 
hannel measures  u t  sLgnals 

mary element is 

5. el Cheek 

litative veri able perform 
annel behavio ion shall in 
hannel with e other indepen 
ds of measu le 



6. Charinel Test 

The introduction of an inpu signal  into the channel t o  verify that 
it is operableo 

7. Control Element 

A device integral to the reactor that has 6h 
changing the reacttvity in the reactor by perturbing the neutron 
population. 

8. Crash Plate 

A stainless steel plate that can be attached to the r 
structure so that it is suspended below the core to protect or 
support the 

9. Criticality 

Capable of sustaining a nuclear chain reaction. An assembly of 
fissile material, has achieved critlcality when it has an effective 
neutron multiplication factor equal to unity, i.e., the neutron 
population In the assembly in any one generation is statistically 
equal. to that in the immediately preceding generation, provided all 
the neutrons in the assembly r e s u l t  from fissions in the assembly. 

a, Delayed Criticality - Identical with criticality. The term is 
used to emphasize that delayed neutron are necessary to achieve. 
the critical state. 

sufficient to susta in  a nuclear chain reactionb 
b. Prompt Criticality - Candition when only prompt neutrons are 

10 Experiment 

a- Any apparatus, device, or material, placed near the reactorn 
b. Any operation designed to measure reactor characteristics. 

A l i f t ,  locate in the reactor storage pit, that can be operated to 

5 ft above the floor level. 
raise the  reactor from i t s  storage. position to any position up 910 

12. Limiting Conditions far Operation 

Those administratively established constraints require? 
operation of the facility. 



x d i i  

13. Limiting Safety  System Settings 

. 

ing valuels ~ T P  rwments whic & t i c  
ctive action at ra s a f e t y  e 
ded e 

14. Measuring Channel 

combination plbifiers, an 
are coiinec o f  measuring th 

15 on Decay rmte 

irne dnterva r a t i o n  sequen 
amount of d from the c 

on population cay * 

16. Operable 

le of performing its unction in a n 

ting 

Performing its i n t e n  in the normal manner. 

18 . t i n g  Modes 

Steady State - reactor at a 
stant power le 

or less in pul steady-state 

lish proper r eactor prior 0 

near delayed c 

b. Low P o w e r  - Qp reactor at a no W 

Pulse Operati ow power  ope^ b- 

in excess of 
te a prompt c 

nnel Radiation m 

tern of barrier at access p into 
eactor safety a reactor 6 t ed 

(see Section 3.11). 

2 

General - The 
interval of P 

b. Maximum Tar 
c. Calibration 

mum allowab ure that the 
pulse is appro vative mann 



21 e Reactor Positioning Dev%ee 

220 Reactor Secured 

That overaP1 cond i t ion  where all. of the following conditions are 
satisfied: 

2 3 8  Reactor Safety System 

That combination of measuring channels, associated circuitry, 
actuators, and reactiv ty controlling elements ich forms: the auto- 
matic protective syste sf t h e  reactor or provides information that 
requires protection ac i o n  to be initiated 

2 4 .  Reactor Shutdown 

That subcritical condition of the reactor in which the negative reac- 
tivity is equal to or greater than the shutda 

25. Safety Block 

A remotely movable piece of fuel that is the primary shutdo 
for t h e  reactor. 

26, Safety Cage 

A perforated aluminum cage which surrounds the! core and prevents 
experimental apparatus from getting claser to the core than a p  
mately 3 / 4  in. 

27. Safety Tube 

A 1/4-in.-thick by 3 9/16-ina-I.B stainless steel tube attached to the 
Bottom of the core to prevent the s a f e t y  black from being inadver- 
tently inserted because of the reactor being dropped or mishandled. 

Safety L i m i t  

Limit on core temperature necessar to prevent fuel melting and the 
release of radioactivity. 



2 9 .  Shall 

"Should*' denotes a re~omeadatlon. 

31. Shutdown Margin 

mount sf rem to attain criti 8 

subcrttical condit 

32. Surveillance 

oring, checki rating, or in 
rnpsnents to v ons are eonsi 

nical specificatio 

33. Target Y i e l d  

e number of f i ss ions  e ted to OCCUK in a par 

3 4 .  Time Intervals 

In reference to surveillance or tests: 

a. Annually - To b e each year at 815: not t o  

b. Semiannually - twice each ye 

C. Quarterly TO be r times each year at 

d. Weekly - To be p e  e each week a t  in 

exceed 15 mont 

exceed 8 months. 

not to exceed 4 

exceed 10 days. 

35. Tried Experiment 

periment prev d performed wi r or 
vatively one o 9 

viously approv ed 
his reactor. 
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which houses Research Re 
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the  reactor controls ices experime Sb 
n experimental area used to 
tCs)  to be krra is located b f t  
e other b u i l d i n  sonnel- and v i- 

been estab mecessary ope and 
emitted with 

1.2 HEALTH PHYSICS TOR 

eal th  Physics R e s  (HPRR) became Q 

National La 1963. A sma 
s des igned  as a 'IT 

ed  f i e l d s .  T 
high) of e n r i  

oyed with IO w 

less than 0.1 W 
f i s s i o n s  pe 

at half-maximum 
to aperating 
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nted .  ORNL- 62, Health Ph 
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specifications 8 to the maximum tempera E 
afned durf.nag or steady-state rncl and 
at tempcratur operation, 

jective 

The objective is t of fuel allay and 
the a l l o y  core. 

1. The rnaximum f u e l  temp ot exceed 18 "e=) 
i n t a ined  above a 

excess of fou r  hours. 

2.1.4 Bases 

tion Facilit 

um core t he 210O"P me 
i d  n o t  resul  

or airborne These r e m  
ration w i t  

time a t  tern is  based on t 

urn tine f o r  
atures in the 880°F. At lo 
i n i t - i a l  phase ncreases, bec 

and essentially infintte at t s below 578°F 

2-1 
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T h i s  s p e c i f i c a t h n  a p p l i e s  t o  the set p o t n t a  for the saPety channels 
monitoring t h e  reactor temperature and po er generatian. 

The objective i s  to stipulate the! level, of the  re c t o r  variables at 
which the a U t 0 m a t i . G  prateceian a c t i o n  i s  i n i t i a t e d  i n  
extended o p e r a t i o n  i t h  the COTE? t empera ture  in exceE3s 
phase: change of t h e  U-Ma f u e l  inlt- lates.  

2.2.3 Specification 

The l i m i t i n g  s a f e t y  system s e t t i n g s  shall be as, f s l l o  

Temperature = 650'F maximum, 

Power = 20 kW maximum. 

2 - 2 . 4  Bases 

1. P u l s e  Operation 

In pulse o p e r a t i o n  the r e a c t o r  i s  put on a superprompt c r i t i c a l  
e x c u r s i o n  by i n s e r t i n g  reactivity i n  excess of $1.00 into a core 
c o n f i g u r a t i o n  that is near delayed c r i t i c a l i t y .  The t empera ture  coeEfi- 
c i e n t  o f  reactivity i s  such that i t :  terminates t h e  prompt c r i t i c a l  
excursion i n  microseconds and the neut ron  generation ra te  decays 
until the r e a c t o r  is operating a t  delayed c r i t i c a l i t y  at a power l e v e l  
consistent w i t h  the reactor temperature .  I n  these excursions, t h e  
HPRR a c h i e v e s  power levels of the o r d e r  of 50,000 without damage 
t o  the core .  The reactor achteves %its maximurn power in a large 
i n  a t i m e  span too short f o r  t h e  power level safety system to ac 
Tin this mode, the purpose of the safety system I s  to terminate the 
delayed  c r i t i c a l i t y  o p e r a t i o n  and then to keep the reactor shut do 
The t o t a l  fissions, the peak power, and the peak temperature are 
f u n c t i o n s  of the total r e a c t i v i t y  €n the c o r e  a t  the  t i m e  ~f the 
p u l s e .  I n  p u l s e  o p e r a t i o n ,  the p r e v e n t i o n  of damage or  of exceeding 
the safety l i m i t  can  only  be accomplished through adrn in ts t ra t ive  
controls as d i s c u s s e d  in subsequent  s e c t i o n s  (see S e c t i o n s  3.1, 3,2 ,  
3 . 3 ,  3.5, 3 . 6 ,  and %.12). 
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2. Steady-State Operation 

The function o f  the ty system during 
tirsn is to ens r l e v e l  remai 
ensitivity sf cralns is effe  

the reactor core f ratures where 
UT* A power le is sufficient 

Since  the limiting sa M temperature sera 6 
at temperature above dy-state opera i 
zero 





S FOR OPERATIO 3. 

. 

activity o f  t h  the 
experiments. 

reactor can be 
t be exceeded. 

are required E 

ximum reac mass adjust 
2.00 and $10 

t $10*00. 

eactor shall s u b c r i  t: i cal 
inserted an n t  and r egu l  

4. maximum r a t e  of re a d d i t i o n  in the ste 
opera t ion  shall be $0. 

a t i c  reactivit ulse rod (reac 
ined  in s t e  ) s h a l l  b e  n 

3 0 1 . 4  ]Bases 

01 rods was designed t o  accommodate 
r operated i n  

-state mod rth of the s 
Q be sufficd 

with  minima uired shutdo 
ass adjustmen 
a c t i v i t y  wart 
e safety bloc 

rod and the pul 

The reactivity 

3-1 
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The reactor at Prlelayea crfticality is designed to experience the r a p i d  
( m s )  insertion of sufficient reactivity (>$l.OO) i n  the ab 
source of neut rons  t o  produce a p u l s e  in excess l r a f  $017 fi 
damage to the reactor. The r e s u l e l n g  prompt critical excursion or pulse 
is ~~~~~~~~~~ o r  turned over by t h e  temperature rise o f  the  core material 

criticality with the inae?rt%on of t h e  safe% blaek i s ,  therefore,  merely 

insertion during steady-mstate o p e r a t i o n  ensu1R"eS that, i n  the event sf 

in mierosecands. The l imj - t a t t an  to prohibit the attainment of d 

t o  ensure o r d e r l y  operatton. The limitatio an the  rate of reactivity 

misoperatPoa, the safety system will be able to effect. a reactor shut- 
dOW in the ConVelltiOnal IMnEEer in milliSeCC3ndS. 

Each pulse requires a pulse preparation in ich t h e  reactivity in 
the core IS s e t  t o  give a target yield of no more than LO 8(; 1017 ~ s s i a s n s  
( s e e  Section 3.2). The static reactivity ~ o k " t h  of the pulse will be 
limited to $1.20. The dynamic reactivity worth o f  the pulse rod 
(reactivity worth of the pu l se  rod that is  effective i n  initiatin 
prompt critical nuclear chain reaction in. a pulse operation) i s  n 
somewhat less than that ~ b s e r v e d  in a s t a t i c  determination o f  the reac- 

r t h  o f  the pulse rod. Typbcakly, when the? pulse rod stroke is 
adjusted to have a static reactivity worth of $1.15, the dynamic worth 
of the pulse rod is approximately $1.08. The insertion of a pulse rod 
w i t h  a dynamic worth of $1.20 i n t o  sa delayed critical core with n0 
reflecting material or source  p re sen t  would produce a pulse yield fewer 
than 3.0 x 10l7 fissions and a peak temperature rise of less than 
1170°F. 
which i s  590°F below the safety limit. 

The resulting core temperature w ~ u l d  be approximately 1248°F 

3.2 PmsE YEELD 

This specif icat ion applies to the maximum number of fissions f a r  the 
target. yield. 

3.202 Objective 

The objective is to ensure that the temperature o€ the core will not 
reach levels where phase transformation o f  the U-HQ fuel €s significant. 

3.2.3 Specificatton 

The maximum target pulse s h a l l  be 1.0 x fissions. 

A y i e l d  of 1.0 x fissions produces a maximum te 
approxinnately 590°F. This temperature i s  below the 650°F that was 
selected as a temperature scram setttng to minllmize phase transformation 
(see Section 2.2.4 - Steady-State Operation). 
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Movenaent of the reactor whi le  i t  i s  being operated can chan 
r e a c t i v i t y  in t h e  core* During steady-state ~ p e k a t i ~ ~ i ,  a chang 
reactivity would probably irnvaBIdate the experiment .  During pulse oper- 
ation, an i n c r e a s e  in r e a c t i v i t y  a f te r  the nea t r an  decay i n t e r v a l  h a s  
been e t a ~ t e d  would r e s u l t  In a larger than expected p u l s e  and pass lh ly  
damage t h e  core* Interlocks s h a l l  I n i t i a t e  a reactor 
c o n t r o l s  fox  the r e a c t o r  main p o s i t i o n i n  d e v i c e  are s p  
rncavement o f  11 CM of the reactor during operation with the reactor sup- 
p o r t e d  over its open stasage pit by the reactor h y d r a u l i c  l i f t i n g  
d e v i c e  w i l l  cause  no observable change in r e a c t i v i t y  f a r  any experiment 
for which blanket a p p r o v a l  has been granted. 

These s p e c i f i c a t i o n s  apply  t o  experiments using t h e  reactor as a 
source of r a d i a t i o n .  

The o b j e c t i v e  i s  t o  prevent  damage t o  the r e a c t o r  or  e x c e s s i v e  
release of r a d i o a c t i v e  materials i n  t h e  e v e n t  of a n  experiment  f a i l u r e .  

3.5.3 Specifications 

The reactor s h a l l  be ope ra t ed  only  under the fsablowing c o n d i t i o n s  
governing experiments:  

1. The r e a c t i v i t y  worth of t h e  experiment  s h a l l  be l i m i t e d  ta v a l u e s  
that  can be achieved  w i t h i n  the core r e a c t i v i t y  l i m i t s  s p e c i f i e d  i n  
S e c t i o n  3.1. 

2. Explos ive  materials may be irradiated s u b j e c t  %a the f a l l o w i n g  
c o n d i t i o n s :  

a *  The e x p l o s i v e  material t o  be %.rrad€ated shall be a ""bench safe" 

b. The amount of e x p l o s i v e s  i r r a d i a t e d  s h a l l  be conta ined  such 
d e v i c e  o r  a f u l l y  c o n t a i n e d  ( e x p l o s i v e )  system. 

t h a t  no s i g n i f i t a n t  darnage s h a l l  occur  t o  t he  reactor upon 
d e t o n a t i o n  of twice t h a t  amaunt of explosives.  

3.  Fiss i le  exper iments  are l i m i t e d  such that: 

Total f i s s i o n s  produced d u r i n g  s t e a d y - s t a t e  and/or  pulse opera- 
t i o n s  s h a l l  n o t  exceed 1017 in any samplel, 

f i s s i o n s  exceeds 5 x 1015. 
b. Fueled samples s h a l l  be encapsula ted  i f  the total number of 
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This  s p e c i f i c a t i o n  a p p l i e s  to t h e  nranlum - 10 wt% naolybdenum (U-10 
) f u e l  in the reactor. 

The o b j e c t i v e  i s  to ensure that t h e  r e a c t o r  is: not  operated 
physical.  integrity of t h e  core i s  comprom%sed* 

The r e a c t o r  shal l .  no t  be o p e r a t e d  i f  t h e  core f u e l  is kno 
cracks t h a t  could result i n  t h e  d isp lacement  o f  any €uel in a way that 
eoukd interfere with the  motion of the sa fe ty  block* 

Experlence w i t h  U - 1 0  wtX Ma fue l ed  u l s e  r e a c t o r s  such as t h e  Army 
P u l s e  R a d i a t i o n  F a c i l i t y  (APRP) Cores If3 and 11'' and the Sandia Pulse 
Reactor IT (Sl?iR-1X)15 h a s  sho 
expected to develop cracks, e i t h e r  due t o  stresses developed at high  
p u l s e  levels 01.5 x f i s s i a n s / p u l . s e )  o r  due t o  stress c o r r o s i o n .  
S t r e s s  c o r r o s i o n  can  cause  c r a c k s  even a t  l o w  pulse levels (<I  x 
fissions/pulse) o r  d u r i n g  s t e a d y - s t a t e  o p e r a t i o n .  A small crack is  not 
g e n e r a l l y  a hazard  and does not a f f e c t  the p h y s i c a l  i n t e g r i t y  o f  t h e  
Corea Both t h e  APRF and the SPR cores have been successfully o p e r a t e d  
w i t h  s i z e a b l e  c r a c k s  n o t  s i g n i f i c a n t  ta t h e  s a f e t y  of t h e  r e a c t o r .  

t h a t  U-10 w t X  Mo fuel, pieces can  be 

These s p e c i f i c a t i o n s  apply  to t h e  time intervals between t h e  i n i -  
t i a t i o n  of a reactor shutdown s ignal  and t h e  i n i t i a l  movement o f  t he  
s a f e t y  b l a c k  (magnet release t i m e )  and t o  t h a t  between t h e  i n i t i a t i o n  of 

position ( t o t a l  t r a v e l  time, which i n c l u d e s  release time). 
s i g n a l  and the t C i ~ e  t h e  b lock  drops  t o  i t s  normal shutdown 

3.7.2 Objective 

The o b j e c t i v e  i s  t o  ensure that the r e a c t o r  can be shu t  do 
a s p e c i f i e d  t i m e .  
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3.8.3 Specific 

The reactor shall. not be operated unless the instrument system 
channels described in Table 3 . 1  are operable. 

Instrument channel. 

Neutron counting channels for 
startup and far measuring 
prepulse per iod  

Log o r  linear power indicating 
channels 

Power level sa fe ty  channels 

Care surface temperature channels 
for pulse preparation 

Core temperature safety channels 

Closed-circuit telev€sion channels 

1 

1 

2 

2 

2 

1. 

2 

1 ea 

2 

2 

2 

3 

3.8 .4  Bases 

A startup channel is r e q u i r e d  for inoni tsr ing the neutron generation 
rate in t h e  r e a c t o r  from source level up to a level at which o t h e r  chan- 
nels are indicating. The startup channels are also re uired to deter- 
mine t h e  r e a c t i v i t y  above delayed critical i f  the puls rod is to be 
inserted i n t o  a super-critical core configuration, since an error of 1% 
in reactivity could cause an error of  5% in pulse s i z e .  The startup 
channels and the  l a g  N or t h e  linear p wer channel provide the  means to 
monitor reactor power from source leve to maximum steady-state power. 
The power l e v e l  safety channels can a lso  be used to confirm the reactor 

er i n  the range from 5% to full power. 

The core surface temperature  channels and the core temperature 
safety channels ensure that t h e  interior and surface tern eraturesl of the 
core can be monitored. A television channel is needed to observe the 
reactor and experiments Busing operation and remote handling. 
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Even though the reactor can sustain ptalsesl to ny thousands of 
megawatts , the power l e v e l  safety elaannels inittat 8 reactor shutdown 
during steady-state aperation if the power exceeds 0 kW. The s e t t i n g  
was chosen primarily to help keep the core temperature within acceptable 

pulse operation is q u i t e  different, 
liwlts ( S C C  Section 2.2.4,  Steady--State Operation). The situation in 

The core i s  capable sf experienci.ng fission pulses i n  excess a€ 1017 
1017 f i s s i o n s  rest~lts  in peak power 

cess sf 50,000 Since t h e  pulse width at half ~~~~~~ i s  o f  the 
fissions without damage. A pulse 

order o f  50 p s 9  neither the  ~ w e r  l e v e l  safety mor t e m p  
is capable of acting in this span, It is only the 
control. a€ reactivity establi in the pulse preparati 
quenching characteristics af t h e  core that protect the f 
by a pulse. As discussed in Section 2.2, the power level safety chan- 
nels in the reactor protection s y s t e  only enstares initiation o f  the 
dropout  of t he  safety  block to terminate the delayed critical opera t ion  
a f t e r  the superprompt-crftical excursion. has been terminated by tern- 
pe ra tu re  rise. 
expansion due to r a p i d  heating initiates if shock ve which drives the 
s a f e t y  black out o f  the core $Q shut down t h e  reactor before the safety  
system can function. 

For  pulses in excess of 5 x 1016 fissions in the core, 

0 LO 

These specifications a p p l y  to the  use of the safety ca 
tube, and crash plate.19 

The objective 1s to prevent the placement of experimental materials 
against the care and to prevent the safety  block from being forced into 
t h e  core if the. reactor is a c c f d e n t a l l y  dropped or i s  driven do 
the f l o o r  or experimental material. 

1. A safety cage and a saEety tube shall be used during operation 
except when the Committee to Review Experiments Ear the Pulse 'Reactor 
(CREPR) authorizes otherwise for a specific test or experiment. 

2. Either a safety tube or a crash p l a t e  will be used d u r i n g  operation. 
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Procedures are establ i shed to ensure that,  prior ta  o p e r a t i n g  the 
reactor, personnel, i n s i d e  the outer excl.insion fence w i l l  be aec~unted 
far .  A l l -  operations personnel  w i l l  be excluded from the area w i t h i n  the 
1000-ft-radius fence which encircles the r e a c t o r  b u i l d i n  Q All gate% in 
this fence must be lacked closed and the keys put in the reactor console 
and turned on before the reactor can be operatedo Removal o f  any one o €  
these keys from the  reactor console will. tnitiate a reactor  do^ 
The maPn access gate in khe 100 -fe-radius €en@@ mest be 
i t  can be opene and then as a backup, a reactor shutdo 
interlocks which sense the gate opening. 

An i n d i v i d u a l  who inadvertently remains i n s i d e  the reactor bay may 
stop t h e  operation by depressing any one of three s top b u t t o n s  spaced 
a long  t h e  n o r t h  wall o r  by opening any door t o  leave the building. The 
bay normally i s  locked so o n l y  a u t h o r i z e d  personnel have access. An 

horn may prevent  reactor s t a r t u p  by depres s in  8 Stop bUttQtl Ofl  t h e  Out- 
s i d e  of the reactor b u i l d i n g  near the east  door, the buttcan i n s i d e  t h e  
Eence a t  t h e  main gate, o r  the b u t t o n  at the reservoir. 

Q is i n s i d e  t h e  1QBQ-ft-radius fence and hears a warning 

3.12 ou 

These spec€€€cations a p p l y  when t h e  reactor is t o  be operated outside 
the  reactor b u i l d i n g .  

The objective i s  to prevent r e a c t i v i t y  change result ing from weather 
changes. 

Whenever the reactor is to be opera ted  o u t s i d e  of t he  r e a c t o r  
b u i l d i n g ,  the  o p e r a t i o n  shall. be according t o  a specific experiment plan 
approved by the Committee to Review Experiments for the Pulse Reactor  and 
the Reactor Operations Review Committee. 

The reactor slia11. not be opera t ed  o u t s i d e  if i t  i s  r a i n i n g  o r  if t he  
wind speed is greater than 30 mph. 

Because the potential reactivity effects of p r e c i p i t a t l o n  and h igh  
winds are unpredictable, the operating procedures  prohibit moving the 
reactor t o  the outdoor  t e s t  s i t e  during such weather  conditions, and 
require that the reactor be moved indoors immediately should  e i ther  con- 
dit - lon occur o r  appear  imYn€Lnent when t h e  reactor is  outdoorse 
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3.14.1 Applicability 
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The system shall have an. a u x i l i a r y  pawex+ supply that sehalB be operable 
d u r i n g  a power outage and there shall be a warning i n d i c a t i o n  i f  the 
system i s  out  of service. 

AdmPnistrat.Lve praeedarea have been established to enmre that per-  
sonrrel w i l l  not a in the reactor bay en the reactor i s  operated and 
that personnel. I11 not cause t h e  reax r ta  achieve 8 critical caaditton 
during maintenance o r  experimental setups .  In case a high neutron level 
candition occurs inadverkentky,  h~wever, the safest course o f  action is 
to move away Trorn t h e  reactor a t  the f a s t e s t  speed possiblen E a r l y  
d e t e c t i o n  and an unambiguous warning ensure  egr  8s as q u i c k l y  as p o s s i b l e  
if such a condition should cdccur. A continued arnicng alelets personnel 
not  to enter the area when n e u t r o n s  art2 present .  
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The objective I s  to ensure that t he  des ired amount of r e a c t i v i t y  i s  
p r e s e n t  i n  the core a t  the  t i m e  o f  a p u l s e .  

4 s 2 0 3 Spectficatfsns 

2. The experiment  shall meet limitations establbshed in Section 3.5. 

3. After any changes of the reactor core, reactor s u p e r s t r u c t u r e ,  or 
material in t h e  v i c i n i t y  of the r e a c t o r  or a f t e r  a period o€ time Ln 
excess  of 2 months since t h e  l a s t  p u l s e ,  c a l i b r a t i o n  p u l s e s  s h a l l  be 
made before  a maximum y€eld p u l s e  is a t t e tnp ted .  

4.  For each pulse, the o p e r a t i n g  sequence s h a l l  include: 

a. Operation a t  de layed  c r i t i c a l i t y  
ba Reactivity adjustment necessary t o  obtain t h e  desired y i e l d  
c a Confirmation 0% reactivity adjustment by per iod  measurements 

if t h e  pulse rod i s  to be fired into a supercrittcal core 
d .  A neut ron  decay interval in ich the reactor is made s u b c r i t i -  

cal whi le  t h e  neutron popula t ion  decays t o  background 
ea A reassembly to conditions e s t a b l i s h e d  1.m b 
f .  Pulse rod i n s e r t L o n  

The above specifications follow e s t a b l i s h e d  fas t  p u l s e  reactor prac- 
t i c e  which has been shown t o  be s a t i s f a c t o r y  bosh a t  the  BPRR an. 
f a c i l i t i e s  in r e g a r d  t o  both  safety and practicality of o p e r a t i o n .  
Having one qualified i n d i v i d u a l  operating arid a second qualifted one 
checking ensures  t h a t  experimental operations f a l l o w  approved procedures 
and t h a t  the amount o f  p r e p u l s e  r e a c t i v i t y  has been c o r r e c t l y  established 
i n  the core prior to p u l s e .  
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A t  least  annually and after maintenance, checks ahall be 
verify that: any attempt to capuse horlzotital or vertical. move 
of  the reactor posi t ioning device or bleed do o f  the  reactor h y d r a u l i c  
liPtfng device which lovers the reactor more than  1 1ow i t s  speci- 
fled operating p o s i t i o n  shaP1 cause a reactor shutds 

Exper-Lence has shown t h a t  the specified frequency of checking t h e  
i n t e r l ~ c k f i  on the reactor positioning devices i s  a sufficient imdicatfon 
that these Interlocks will remain operable.  

4 c 5  L 

These specifications a p p l y  to the surveillance of the limitations an 
experiments 

4.5.2 Objective 

The objective is t o  ensure that damage to the reactor OK excessive 
release of hazardous materials shall not  occur. 

4.503 Specification 

1. Measurements shall be performed to determine the reactivity worth of 
the experiment. The information describing t h e  reacttvity worth of 
the experiment shall be recorded in the Operations Log Book. 

2. A I 1  explosive materials s h a l l  be either veir-if€ed as a "bench safe" 
device or irradiated in a container that has been tested for f u l l  
containment a% twice t h e  amount of explosives to be irradiated. 
These containers shall be verbfled and approved by t he  Quality 
Department. The resul ts  reported by the Quality Department shall  
be recorded on the experiment plan or in the Operations Log Book. 

3 .  A calculation shall be performed t o  provide support that the t o t a l  
number of fissions generated i n  the experiment will be less than the  

dicted to be greater than 5 x a conta ncr shall he employed to 
house t he  sample(s). This container shall e verified to be leak 
proof up  t o  at l eas t  twice the pressure  that will be generated i n s i d e  
the container. Encapsulation of Pu experiments shall be verified. 

lirntt of lof7. I f  the number of fissions generated is pre- 
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4.  The, conta iners  lased for doable encapsulation o f  ha 
ent: as capable be verifPed b 

terkals in inero The J, 

twice the ressure gene 

the coratainer and shall be rec 
ment p l a n  or in the QOk 

3.5.3 shall. be tested 

shall be t e s t e  
maintenance th he i.nterIc>cks 

t i o n  of an e checked p r i o r  to 
b. Interlocks to 

e operation ha 

4.5.4 Bases 

Spec€fication 1 ens ct-hvity worth 
known before  t he  experimen 0 

ecif€cation 2 e losive mate 
consistent wit dures and t 

n are contai to the reac 

Specification 3 provides reactor operator w 
on concernin ec t  of the ex 
system and t lease of ra 
minimized a 

when o t h e r  ma 

fence has sha 
t and regulat 
t t o  ensur 

Each experiment for wh te operation is a u t  
r the remote o 9me of the  exp 

lock system i 
ly prior to t: on is the best 

4.6  CORE FUEL INTEGRITY 

4.6.1 Applicability 

This specification the surveillance o f  c in 



Annually the safety block and the i n t e r i o r  and e x t e r i o r  o f  the 
assembled core s h a l l  be examined v l s u a l l y  for c r a c k s  and the results 
shal l .  bo, recorded.  A simllar examination s h a l l  a l s o  be made ~~~~~v~~ 
formation of a crack is suspec ted .  

The above s p e c i f i c a t i o n  is based on o p e r a t i n g  expe r i ence  and t h e  
fact  t h a t  any s i g n i f i c a n t  crack can he observed visually with the core 
assembled. 

4.7 SAP 

4.7.1 Applicability 

This  s p e c i f i c a t i o n  a p p l i e s  to the surveillance requi rements  €or the 
s a f e t y  block response t i m e s .  

4.7.2 BbJectiv 

The o b j e c t i v e  i s  t o  v e r i f y  t h a t  the s a f e t y  b lock  rersponse times are 
Pthin the  l i m i t s  spe@ified i n  S e c t i o n  3.7. 

9?ne magnet release t i m e  and the travel .  time of t h e  sa fe ty  block s h a l l  
be measured a t  least  semiannual ly  and a f t e r  maintenance t h a t  could affect 
magnet release or t r a v e l  time. 

Experience has shown t h a t  t h e  s p e c i f i e d  frequency of checking fs a 
s u f f i c i e n t  i n d i c a t i o n  that t h e  performance remains w i t h i n  the r equ i r ed  
l i m i t s .  

These s p e c i f i c a t i o n s  apply  t o  the surve ib lance  requi rements  f a r  t h e  
channels  t h a t  p rovide  in fo rma t ion  f o r  reactor o p e r a t i o n .  
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4.  eclioe 

The objective I s  ta ect  informtio 
the opera tor  and t h a t  c sperate correc 

4 cificatfons 

It t 0  the  i m i t d a l  Q an operating day, a 
made to ensure that t h e  st nnel  responds to a c 
flux. 

annels  that n to the ope 
be calibra ter M f K l t e R ? l  ct 

ation o f  th eration of a 
ctor cantlco after mainen 

The increase in t h e  Ei rate when the SQ 
t i a n  of start 
te of at leas 
sures t h a t  6 
e startup ch 

verify that t: 
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4.9  WACTOR SAFETY SYS 

4.9.1 Applicability 

spec€fications rveillance re f 
r afety system. 

4 .9 .2  Objective 

jective is to reactor safe 
a e able to pre imlts from b 

429.3 Specification 

1.  A channel test of the sys tern channe. 
formed each operating d 

2.' The manual scram shall i o r  to the first sta 
ting day. 

3.  A channel check of each measuring channels i 
aa€ety system shall be p ch operating day. 



4 .  A channel calibration o f  the reactor safety cl iannels  s h a l l  
.fOl?llIE!d S€?mi.anKlUally and a f t e r  inten*ance that could affect the 
calibration of the safety channelsg 

5. The ~~~~~-~~~~~~~~~ channels shall be calibrated versu~ core t e m -  
pera ture  rise as function o f  time at least semiannually and after 
maintenance that could affect the calibration oE the ~ ~ w ~ ~ - ~ ~ a ~ u ~ i n ~  
channels 

The channel t e s t s  and manual. scram checka will verify that the safety 
channels are operableli The d a i l y  checks indicate any drift in the indi- 
cations. The core temperature rise versus time comparisons provide an 
independent calibration cheek for the ower-monitoring channels. 

4.16 

This specification a p p l i e s  to the sa€ety cage, the safety tube, and 
the crash plateli 

The objective is to ensure that the safety  cage and safety tube or 
crash plate are in place whenever the reactor is operated. 

After maintenance on the  reactor core or control elements, a senior 
reactor operator sha l l  inspect and ensure  that the safety cage and either 
the safety t u b e  or the crash plate are in place en the work is completed. 

Upon the completion of any core maintenance and prior to any reactor 
startup, the visual inspection of the core, as required by the. reassembly 
and startup checklists, is adequate to ensure  the correct and required 
installation o f  the mechanical s a f e t y  devicesp 

PROTECTION SYSTEM 

4 * B 1 a 1  Applicability 

T h i s  s p e c i f i c a t i o n  applies to the surveillance requirements far t h e  
personnel protection system. 
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The o b j e c t i v e  is to ensu r  
e required t u  p e n t r y  into t 
0 reactor and 
V 

eration oE e e cheeked an ter  
main e*  The f e n  e d  a n n u a l l y n  

4.11.4 Basis 

ence has ski checks and 
t o  e n s u r e  t rable and th n tac t  

4.12 OUTDOOR REACTOR IONS 

4.124 Applicability 

specification r v e i l l a n c e  af 
prnent, and w e  p r i o r  to outdo 

4.12.2 Objective 

jective is reactor is not 
r a i n i n g  o r  n or when we 

4.12.3 Specification 

Whenever the reactor t e d  ou tdoor s  t 
s e d  that will that the wind 
s i o n  channel y power gene 
r forecast h e r  cond i t  i o  
to opera t ion .  

4J2.4 Bases 

c t operatlona outdoor opera 
t d t o  ensu re  Q r e q u i r e d  inst 
e . The f i n a l  j g operatton w 
S actor Operator erat ion  . 
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These. specifications apply  60 the requirement f o r  surveillance of the 
starage pit drain and liquid level. detectors. 

The objective i s  $0 ensure that the drain from t h e  storage p i t  i s  
clear and that the liquid level. sensor and alarm are operable, 

4 13.3 Sgeeffic 

1. The screened drain port in the gtt and the drain line opening i n t o  
t h e  holdup reservoir shall be fnspected and, if necessary, cleaned 
before  t h e  reactor is left unattended in the pit. 

3 .  The liquid-level alarm system shall be checked quarterly and after 
maintenance on the syste 

4s13.4 B 

Experience has shorn that flushing the drains semiannually is suffi- 
cient to ensure that  there i s  no hidden blockage of  the l inen Quarterly 
checks of the liquid level sensor and alarm w i l l  ensure that the system is 
operable * 

These specifications a p p l y  to the surveillance requirements of the 
n e ~ t r ~ n  detector systems required in the reactor bay during nonoperating 
pertods. 

The objective is to ensure that the neutron detector systems are 
operable 



1. 

2. 

3. 

4. 

5. 

Operation of the neutron de tec tor  stem shall be c 
when the reactor is er maintenance. 

The neutron detector systems s h a l l  be ca l ibrated  quarterly and af te r  
maintenance. 

The compressed-gas- and its gas supply shaZ 

checked after the wa i s  activated. 

The ope ra t ion  of the h monitor shall be checked semi- 
annually and after ma31 

The a u x i l i a r y  power 

semiannually and af  nee. me gas supply aha 

he checked monthly. 

4.14.4 Bases 

Operation of the neut eeton: systems is obse 
reactor i s  operated. A rn w i l l  be made to  
a t  a predetermined l e v e l *  E the detec tor  
personnel on a quarterly b t i o n  of the ha 

a semiannual en t  to  ensure 
operable. Experience thly checking 
power supply i s  suffic availability. 





Design feature8 urmfque t o  the react p" and its auxi lbary equipment are 
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Conservative calculations show that the fission praduet release f r ~ m  
aMa Credible Accide 
expo in excess of pe 
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6.3  MINIMUM STAFF 
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In the event a safety limit is exceeded, the followin 
be taken: 

1. The reactor shall. be shut down and reactor operation shall not b 
resumed until a\ltharfzQd by DOE. 

2. An immediate report shall be made t~ the Lab ratory Executltve 
Director and the ORNL Office of Operational. Safety. 

3 .  A verbal report shall be made t o  DOE no later than the next 

4 .  A written report shall be made which shall include an analysis o f  the 
causes and the extent of possible resultant damage, effectiveness o f  
corrective action, and recommendations for measures to prevent or 
reduce the probability of recurrence, This report shall be sent to 
the Reactor Operations Review Committee and a simflar report sub- 
mitted to DOE when authorization to resume operation of the reactor 
is sought. 

6.7 ACTIONS; TO BE TAKE EVENT OF OCCU 

In the event of an abnormal occurrence (see Glossary of Term 
fallowing actions shall be! taken: 

1. The TSF-ICPRR Operations Supervisor and other appropriate management 
personnel shall Be notified and corrective action taken prior to 
resumption of the operation involved. 

2. A written report shall be made that shall include an analysis of the! 
cause of the occurrence, efficacy o f  corrective action, and recow 
mendations for measures t o  prevent or reduce the probability of 
recurrence, in accordance with DOE Order 50 0 . 3  ""Unusual. Occurrence 
Reporting System. OU 

3 .  A written repor t  shall be submitted to DOE ( s e e  Section 6 . 8 ) .  

1. A verbal report shall be made no later than the next: work day to the 
Contracting Office Teeehn-Lcal Representative ( QTR), Envilean 
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the HeaLth and Safety Research D i v i s i o n  Committee t o  Revie 
far the Pulse  Reactor (see  below). A detailed description o f  the RORC's 
function is presented  i n  Reference 2 4 .  

The members o f  t he  Committee ta eview ~ X ~ ~ ~ i ~ ~ ~ ~ ~ ~  for the  P u l s e  
Reactor (CREPR) shall be appoin ted  b the Director Of  t h e  Health and 
Safety Research. Division. The com~ilttee shall review all, 

proposed experiments in sanffbcient detail. to ensure that no credible 
f a i l u r e  or malfurnction s f  the experiment could create a positive change 

mente that  will, be perfsrmcd Wtth t h e  reactor. The CREPK 

i~n reactivity during p u l s e  operation. The CREPR shal l  review experiments 
from. the standpoint of pexsaranel and equipment safety, and reactor: 
integrity. The committee shall, as it deems necessary, place limits 
upon any materials, systems, components, or operations t h a t  may present 
a hazard t o  personrie% o r  to the  reactor. The coaxnittee shall, in exe- 
cuting its responsibility, make reco endations o r  establish comditions 
Q ~ Z  design, construction, and operation of an experi e n t .  The CREPR 

end approval for an individual experiment or recommend blanket 
approval  f o r  related experiments to t h e  DBSAR Facility Siiperarisor pro- 
vided t h e  specifications in Section 3.5 are m e t ,  The CREPR forwards 
information c o p 3 . e ~  of approvals to the WQRC which has the  overall 
responsibility f o r  reviewing experiments using the RPRR (see  
S e c t i o n  6.1011). 

There shall he a Criticality eo ittee responsible for the review 
s f  operations which involve handlin storage, transportation, and 
disposal of significant quantities; ~f f i ss i le  material. The committee 
shall, on request, serve as a consulti rovide assistance ixz 
problems involving criticality. The c conduct an annual 
review of a11 areas containing significant amounts of fissile material 
to ensure that approved procedures are being followed. A Retailed 
d e s c r i p t i o n  O €  the committee's function and methods of review is pre- 
sented in Reference 26. 

Because water is a good neutron reflector, I t s  use in the reactor 
building i s  restricted. The only water line which enters the  reactor 
room is one that supplies a f i r e  hosez The cutoff valve su ts lde  the 
building shall be kept locked in the closed position and shall, not be 
unlocked except by per~~nnel authorized by the TSP-HPRR Reactor 
Operatiam Supervisor. An authorized personnel list shall. be supplied 
to the Fire Department and the La oratory Shift Supervisor and shall be 
maintained at the f i r e  alarm boxes in the ~ n t ~ ~ d .  Bullding ( 9 7 1 0 )  and 
t h e  Reactor Building ($909). 
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