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H I G H  FLUX ISOTOPE REAClOR QuARrERLY REPORT 
PBRIL THROUGH JUNE 1985 

SU MMAR Y 

Operat ion o f  t h e  reac to r  was r o u t i n e  w i th  four end-of-cycle 
shutdowns. There was a t o t a l  o f  s i x  scheduled shutdowns and seven 
unscheduled shutdowns r e s u l t i n g  i n  an on-stream t ime of 85.1% t o r  
t h e  quar te r .  

OP ER AT I3 NS 

Basic ope ra t i ng  data fo r  the  quar te r  are l i s t e d  i n  l a b l e  1. 

Table 1. HFIR bas ic  opera t ing  data 
(Apri I 1 - June 30, 1985) 

- _ _  

T h i s  Last  Year t o  
qua r te r  qua r te r  date 

1-otal  energy, MWd 
Time operated, h 

7 704 84 88 16,192 
1857.918 2039.401 3897.319 

Average power, MW/operating h 99,5 99.9 99.7 

Time operat ing,  % 85.1 94.4 89.8 
Reactor a v a i l a b i l i t y ,  % 85.1 94.4 89.8 
Reactor water r a d i o a c t i v i t y ,  260,584 235,140 

cpm/mi (av) 

cpm/ml (av) 
Pool water r a d i o a c t i v i t y  72 57 
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The s t a r t i n g  and ending dates f o r  Cycles 264, 265, 266, and 267 
a r e  presented i n  Table 2.  

Table 2. Cycles of opera t ion  

cyc I e Fue 1 Accumu 1 a ted  
No. assembly Date s t a r t e d  Date ended power ( MWd 1 

2 64 262 3/20/85 4 / 14 / 85 2201 
2 65 265 4/15/85 5 /  7/85 2236 
266 264 5/8/85 5/29/85 1944 
267 266a/264b 5/29/85 612 9 / 85 244 1 

_ _  ~ 

a2209 MWd were accumulated on f u e l  assembly 266 d u r i n g  Cycle 267. 

b232 MWd were accumulated on f u e l  assembly 264 d u r i n g  Cycle 267. 

The s ta tus  o f  t h e  HFIR f u e l  and c o n t r o l - p l a t e  inventory  an the  
l a s t  day o f  t h e  quar te r  i s  i n d i c a t e d  i n  Table 3. 

Table 3.  HFIK m a t e r i a l  i n v e n t o r y  

Th is  Las t  
I tem quar te r  quar te r  

New f u e l  assemblies placed i n  s e r v i c e  3 4 
New f u e l  assemblies a v a i l a b l e  f o r  use 13 11 

Spent f u e l  assernb 1 i es shipped 6 1 
New sets o f  shim p l a t e s  placed i n  s e r v i c e  0 0 
New sets o f  shim p l a t e s  a v a i l a b l e  f o r  use 4 4 

a t  end o f  quar te r  
Spent f u e l  assemblies on hand 12 14 

There were f o u r  end-of-cycle shutdowns. I n  a l l ,  there  was a t o t a l  
o f  s i x  scheduled shutdowns and seven unscheduled shutdowns t a r  a t o t a l  
d o ~ n t i m e  of 325.749 hours. Table 4 g ives f u r t h e r  d e t a i l s .  
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Table 4. D e s c r i p t i o n  o f  HFIR shutdowns 

Date Downtime, h Rema r k s 

Schedu I ed 

4/14 27.685 End o f  Cycle No. 264. The t o t a l  energy accumu- 

- 
l a t e d  on f u e l  assembly 262 du r ing  t h i s  c y c l e  
was 2201 Nd.  

5/ 7 25.133 End o f  Cycle No. 265. The t o t a l  energy accumu- 
l a t e d  on fue l  assembly No. 265 was 2236 Wd. 

0.233 Ihe  reac to r  was i n t e n t i o n a l  ly shut down t o  a l l ow  
f o r  a reac to r  opera tor  s t a r t u p  c e r t i f i c a t i a n  
t e s t .  

5/9 

5/9 0.133 

-." ..- 

6/20 16.300 

6/29 24.500 

The reac to r  was i n t e n t i o n a l l y  shut down t o  a l l o w  
f o r  a reac to r  operator s t a r t u p  c e r t i f i c a t i o n  
t e s t .  Fol  lowing the  s ta r tup ,  reac to r  power was 
h e l d  a t  40 M for 1 h and 45 min i n  accordance 
wi th  the  programmed r e s t a r t  requirements. 

End o f  Cycle 266. See unscheduled shutdown 
d e s c r i  p t  i on. 

End o f  Sub-cycie No. 2 6 7 4 .  l h e  energy accumu- 
l a t e d  on fuel assembly 264 du r ing  sub-cycle 
267-C was 232 MWd. The t o t a l  energy accumulated 
on fuel assembly 264 was 2176 Wd. 

End o f  Sub-cycle No. 267-E and the  end o f  
Cycle 267 e t  a i l .  The t o t a l  energy accumulated 
on fue l  assembly No. 266 du r ing  i r r a d i a t i o n  
Cycle 267 was 2209 MWd. The t o t a l  energy 
accumulated b j  t h e  i r r a d i a t i o n  t a r g e t s  du r ing  
i r r a d i a t i o n  Cycle 267 was 2441 Mwd. (Th is  
i nc ludes  232 M d  accumulated on the t a r g e t s  from 
fuel assembly No. 264 du r ing  sub-cycle 267-C.) 

Unscheduled 

4/5 59.166 A momentary surge i n  TVA power du r ing  an e l e c t r i -  
c a l  storm t r i p p e d  a l l  2.4-kV equipment. T h i s  
caused a reac to r  power demand setback and subse- 
quent 1.1 f l u x / f l o w  f a s t  reverse. Xenon 
po ison ing  prec I uded a reac to r  r e s t a r t .  T h e  
r e a c t o r  remained down u n t i l  xenon had decayed 
s u f f i c i e n t l y  fmom the  core t o  allow a r e s t a r t .  
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Table 4. (Continued) 

Date Downtime, h Remarks 

5/29 29.583 The r e a c t o r  shut down upon a loss o f  TVA power. 
Xenon poi  soni ng p r e c l  uded a reac tor  r e s t a r t .  
The dec is ion  was made t o  designate t h i s  shutdown 
as the  end o f  Cycle No. 266. The r e a c t o r  was 
r e f u e l e d  and the  t a r g e t s  were worked. The t o t a  
energy accumulated on f u e l  assembly No. 264 f o r  
t h i s  c y c l e  was 1944 MWd. 

5/31 0.200 [he r e a c t o r  shut down from a two-p late drop i n i t  
t e d  by e l e c t r i c a l  no ise i n  the  sa te ty  channel 
e l e c t r o n i c s .  Phis no ise was a t t r i b u t e d  t o  work 
be ing performed on a Tal l e d  channel No. 2 i o n  
chamber h igh-vo l tage supply. Channel No. 2 was 
manual ly t r i p p e d  and the  r e a c t o r  was res tar ted .  

6/4 0.250 

6/ 7 68 * 933 

6/17 10.267 

6 /21  63.366 

a- 

The reac tor  was shut down by a iow-pressure scram 
w h i l e  a t tempt ing  t o  sw i tch  pr imary heat 
exchangers a t  pawer. The pressure excurs ion was 
a t t r i b u t e d  t o  a f a u l t y  letdown va lve c o n t r o l l e r .  

Ihe reac tor  was shut down by a low-pressure scram 
upon a momentary loss o f  incoming T V A  power. The 
al ignment o f  the  channel No. 2 servo  instrumenta- 
t i o n  f o r  maintenance precluded a reac tor  r e s t a r t .  
The r e a c t o r  remained shutdown u n t i  I xenon had 
decayed s u f f i c i e n t l y  t o  a l l o w  a r e s t a r t .  

Noise i n  t h e  s a f e t y  channels caused a t o u r - p l a t e  
drop d u r i n g  maintenance an the  channel No. 1 FFED 
c i r c u i t r y .  The r e a c t o r  was r e f u e l e d  us ing f u e l  
assembly No. 264 i n s t e a d  of w a i t i n g  tor  xenon 
t o  decay i n  f u e l  assembly No. 266. 

The r e a c t o r  was shut down upon a loss o f  TVA 
power. Xenon poisoning p r e c l  uded a r e a c t o r  
r e s t a r t .  The r e a c t o r  remained shutdown u n t i  1 
xenon had decayed s u f f i c i e n t l y  t o  a1 low a 
r e s t a r t  e 

Maintenance and changes i n  the  var ious systems are l i s t e d  i n  Table 5. 
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Table 5. Process systems - maintenance and changes 

Date C ompon en t Rema r k s 

4/29 

5 / 1  

518 

5/28 

5/29 

5/29 

6/5 

6/ 7 

6/10 

6/10 

419 

4/16 

Pr imary heat 
exchanger 1 A  

P r i  mary heat 
exchanger ID 

Hydraul i c tube 
U-bend 

P r i  inary heat 
exchanger 1D 

V i  b r a t  i on 
t ransducer  
mounts 

Cleanup system 
va lve  HCV-1017 

P r  i mary heat 
exchanger 1 B  

P r i mary heat 
exchanger 1B 

Letdown va 1 ve 

P r i mary heat 
exchanger 1 B  

FCV-325 tower 
bl  owdown Val ve 

FCV-325 tower 
b l  owdown va I ve 

Pr imary system 

Leaking heat exchanger tube No. 17 i n  row 
No. 1 was plugged. 

Leaking heat exchanger tubes Nos. 24 and 27 
i n  row No. 11 were plugged, 

Burrs  were removed and new O-rings were 
i n s t a l  l e d  on the  U-bend t o  ha tch- la tch ing  
mechanism. 

Leaking heat exchanger tubes No. 41 i n  row 
No. 1 and No. 42 i n  row No. 2 were plugged. 

V i b r a t i o n  t ransducer  mounts were i n s t a l l e d  
i n  c e l l  111 f o r  f u t u r e  heat exchanger 
v i b r a t i o n  analys is .  

The diaphragm and operator  were replaced. 

Leaking heat exchanger tube No. 5 i n  row 
No. 1 was plugged. 

Leaking heat exchanger tube No. 42 i n  row 
No. 2 was plugged, 

The letdown va lve i n  c e l l  110 was rep laced 
w i t h  spare va lve No. 76-4. 

Leaking heat exchanger tube No. 40 i n  row 
No. 1 was plugged. Cracks discovered i n  
t h e  tube sheet c ladd ing  i n  the v i c i n i t y  o f  
t h i s  tube were repai red.  

Secondary system 

A f i l t e r  was i n s t a l l e d  i n  the  a j r  supply 
l i n e  t o  FCV-325 t o  he lp preclude t u t u r e  
c o n t r o l  I e r  f a i  I ures. 

The dp c e l l  f o r  t he  va lve c o n t r o l l e r  was 
rep1 aced 
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Table 5. (Continued) 

4/26 

517 

5/15 

5/29 

612 7 

6/27 

4/19 

5/6 

5/14 

6/ 10 

FCV-325 tower 
b I owdown va 1 ve 

P r i  mary heat 
exchanger 1 A  

FCV-325 tower 
b 1 owdown va I ye 

Cool ing tower 

P r i ma ry heat 
exchanger 10 

Cell coo lers  

Inst rument  a i  r 
d r y e r  No. 1 

POP-1160 computer 

A i  I- compressor 
C - 1 B  

S u l f u r i c  a c i d  
addi  t i  on system 

The dp ce l  I f o r  the va lve c o n t r o l  l e r  was 
agai n rep I aced e 

The secondary ( s h e l l )  s ide  ot the heat 
exchanger was cleaned w i th  su l tamic a c i d  
t o  reduce sca le  deposi ts.  

The dp cell  f o r  the  va Ive  c o n t r o l  l e r  was 
agai n rep1 aced. 

Damaged and miss ing fi I I was rep I aced 

The secondary ( s h e l l )  s ide  o f  the  heat 
exchanger was cleaned w i t h  sultamic a c i d  
t o  reduce scale deposi ts .  

Burned w i r i n g  t o  the  ce l  I coo le r  t o r  motors 
was rep 1 aced, 

Mi sce I I aneous 

A f a u l t y  va lve was replaced. 

A f a u l t y  power source was replaced, and the  
computer was re tu rned t o  serv ice.  

A c o o l i n g  water f l o w  swi tch  was replaced. 

Add i t iona l  concrete d i k i n g  was poured around 
t h e  a c i d  pumps and storage tank. Corroded 
p i p i n g  i s  being replaced. 

INSTRUMENTATION AN 

Maintenance and changes i n  the var ious ins t rumenta t ion  systems are 
l i s t e d  i n  r a b l e  6 .  
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Table 6. I ns t rumen ta t i on  - #naintenance and changes 

Date Component Remarks 

4/8 

5/10 

5/30 

6/ 10 

6/11 

6/20 

6/20 

6/21 

6/24 

6/24 

WRCC channel 
No. 2 

Safe ty  channe I 
No. 3 

Safe ty  channe I 
No. 3 

Safe ty  channe I 
No. 3 

Safe ty  channe I 
No. 2 

Safe ty  channe 1 
No. 1 

Pressure b I ock 
c o n t r o l l e r  

Safe ty  channe 1 
No. 2 

WRCC channel 
No. 1 

WRCC channel 
No. 1 

A 0.1-hp servo a m p l i f i e r  was replaced i n  
t h e  f i s s i o n  chamber d r i v e  c i r c u i t .  

The p o s i t i o n  o f  t h e  i on  chamber was 
ad jus ted  from 8 1/4 in .  t o  8 5/8 in .  

1 he XWM-100-3 heat-power mu I t i p  I i e r  was 
rep laced due t o  a h igh ou tpu t  s ignal .  The 
ou tpu t  o f  the channel No. 3 i n v e r t e r  was 
a l s o  r a i s e d  2 V. 

The FX-100-3 f 1 ow repeater  was ca I i b r a t e d .  

The i o n  chamber was replaced w i t h  a spare. 
I he  chamber was p o s i t i o n e d  a t  8 5/8 in.  
withdrawn. 

The FFED i i -o ta l ing-sh ie ld  l i m i t  switches 
were rep aced. 

The pressure b lock-va lve  set p o i n t s  were 
r a i s e d  a f t e r  being found low. 

rhe f l u x  c o n d i t i o n e r  module was replaced. 

The 100-s f a s t  t r i p  comparator was 
rep 1 aced 

The f i s s i o n  chamber d r i v e  motor was 
replaced, 
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SURVEILLANCE TESTS 

The accumu I a ted  number of t e n s i  an i  ng cyc I es on t h e  reac tor  vesse I 
head studs i s  presented i n  Table 7. These studs were designed f o r  a 
f a t i g u e  l i f e  o f  40 cyc les  loading due t o  t e n s i o n i n g  o f  the  b o l t s  and 
730 f u l  I -pressure 6.9-MPa (1000-psig) cycles,  I n s t a l  l a t i o n  o f  new 
r e a c t o r  vessel head studs was completed i n  June 1972. I n  November 1983, 
s tud  72-1 was rep laced by s tud 73-9 because of a small anomaly discovered 
d u r i n g  prev ious u l t r a s o n i c  inspect ions.  The numbers i n  l a b l e  7 represent 
t h e  maximum cyc les  t o  which any s tud has been exposed. 

Table 7. Vessel head s tud- tens ion ing  cyc les 

T h i s  Last  l o t a l  
t o  date q u a r t e r  q u a r t e r  

Head b o l t s  tens ioned 0 0 8 
10.3 Wa (1500 ps ig )  0 0 0 

6.5 MPa (950 ps ig )  0 0 11 
5.2 MPa (750 ps ig )  7 5 174 
4.5 Wa (650 ps ig )  0 0 117 

STACK FILTERS 

Stack f i  l t e r i n g  systems i n  the  spec ia l  bu i  l d i n g  hot  exhaust (SBWE) and 
h o t  o f f -gas (HOG) systems were t e s t e d  f o r  p a r t i c u l a t e  and i o d i n e  removal 
e f f i c i e n c i e s .  Resu l ts  o f  the  most recent  t e s t s  are tabu la ted  i n  Table 8. 

Y OF SURVEILLANCE TESTS 

Table 9 i s  a tabu l a t i o n  o f  the  complet ion dates o f  t h e  surve i  I lance 
t e s t s  requ i red  by the  lechn ica l  S p e c i f i c a t i o n s .  Th is  t a b l e  conta ins a l l  
t h e  surve i  1 lance t e s t s  scheduled fo r  f requencies f o r  one month or longer. 
Other surve i  1 lance requirements, which are no t  reported, are s a t i s f i e d  
by the r o u t i n e  complet ion of d a i l y  and weekly check sheets, s t a r t u p  
c h e c k l i s t s ,  hour ly  data sheets, the opera t ing  logbooks, and miscel laneous 
qua I i t y  assurance t e s t s .  



l a b l e  8. P a r t i c u l a t e  and i o d i n e  removal e f f i c i e n c i e s  

Elemental i o d i n e  P a r t i c u l a t e  r e t e n t i o n  

Date Eff.,% Date Eff.,% p o s i t i o n  Date E t t .  ,% Date Eff , ,% 
F i  i t e r  bank L a s t  t e s t  Prev ious t e s t  k i  I t e r  L a s t  t e s t  Prev ious t e s t  

SBHE, west 1/15/85a 99.91 5/2/84 99.93 South 
North 

SBHE, center  2/5/85a 99.95 5/17/84 99.98 South 

North 

SBHE, east  2/7/85a 99.91 5/3/84 99.95 South 
Nor th 

HOG, west 2/15/85 99.95 8/8/84d 99.96 

HOG, cent 2/20/85 99.99 5/24/84 99.97 

HOG, east 2/28/85 99.99 5/22/84 99.99 

3/26/85 99.99 9/24/84 99.99 
3/26/85 99.99 9/24/84 99.99 

3/26/85 99.99 9/24/84 99.66 
10/17/84 99.99 

3/26/85 99.99 9/24/84 99.09b 
10/17/84 99.99 

3/26/85 99.99 9/24/84 99.98 
3/26/85 99.93c 9/24/84 99.98 
4/19/85 99.99 

aThe p e r i o d  between t h i s  t e s t  and the prev ious t e s t  exceeds t h e  &month l i m i t  imposed on semi- 

bThe center  bank o f  SBHE f i l t e r s  was removed from serv ice  t o r  t h e  replacement o f  HEPA t i  I t e r s .  

CThe East bank o f  SBHE f i l t e r s  was removed from s e r v i c e  t o r  t h e  replacement o t  HEPA t i  I t e r s .  

dThe West HOG t i  l t e r s  were replaced a f t e r  water backed up i n t o  the  p i t  and damaged t h e  f i l t e r s .  

annual tes ts ,  T h i s  c o n s t i t u t e s  a Technical  S p e c i f i c a t i o n  v i o l a t i o n .  

Both sets o f  HEPA f i  l t e r s  were replaced and t e s t e d  on 10/17/84. 

North bank o f  HEPA f i l t e r s  was replaced and t e s t e d  on 4/19/85. 

T h i s  t e s t  was t o r  t h e  new fi I t e r  bank. 

The 
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Table 9.  Summary o f  surve i  1 lance t e s t s  

Tes t  

- .  ----___ 

Most 
recent  Prev ious P rev i  ous 
t e s t  t e s t  t e s t  

Decennial t e s t s  

Pressure boundary components 11/83 

Annual t e s t s  

Count r a t e  channe I A ca I i b r a t i o n  
Count r a t e  channe I B ca I i b r a t i o n  
Count r a t e  channel C c a l i b r a t i o n  
Normal emergency systems 
Poison i n j e c t i o n  system 
Pressur izes  pump h igh-pressure 

Pressure r e l i e f  va lves 
Pressure-vessel head studs 
Rad ia t ion  b lack  va lve  t e s t  
Reactor bay in- leakage t e s t  
Reactor camponents 
Sa fe ty  channel A c a l i b r a t i o n  
Sa fe ty  channe I B ca I i b r a t i  on 
Sa fe ty  channe I C ca I i b r a t i  on 
Servo channe I A ca I i b r a t i  an 
Servo channe I B ca I i b r a t i  on 
Servo channel C c a l i b r a t i o n  
Speed o f  shim and r e g u l a t i n g  d r i v e s  
Switchgear b a t t e r y  load t e s t  

c u t o f f  

2/6/85 
2/8/85 
2/13/85 
51291 85 
10/29/84 
2/22/85 

1013184 
10/4/84 
10/29/84 
18/28/86 
10/4/84 
2/28/85 
3/1/85 
314 85 
2/5/85 
2/5/85 
2/5/85 
11/19/84 
5/8/85 

Semiannual t e s t s  

Main pump low-pressure c u t o f f  6/38/85 
Pony motor b a t t e r y  E 5/28/85 
Pony motor b a t t e r y  F 611 7/85 
Pony motor b a t t e r y  G 6/38/85 
Pony motor b a t t e r y  H 61301 85 
Rad ia t i on  mon i to r i ng  equipment 5/ 14 / 85 

Caclrni um n i t r a t e  t e s t s  
D iese l  run t e s t ,  No. 1 
Diese l  run t e s t ,  No. 2 

Monthly t e s t s  

6/29 f 85 
6/25/ 85 
6/25/85 

7/ 75 

3/20/84 
3/22/84 
3/27/84 
10/4/84 
12/8/83 
3/6/84 

1/6/84 
10 /1/ 83 
12 / 12 / 83 
12 / 12 / 83 
12 / 12 183 
3/11/84 
3/11/84 
3/11/84 
2/9/84 
2/9/@ 
2 / 9 / 8 4  
12 120 /83 
4/30/84 

2 124 / 85 
2/1/85 
2 /24 / 85 
12/28/84 
1/9/85 
1/16/85 

5/26/85 
5/22/85 
5/22/85 

NU 

9 20/83 
9 20183 
9/20/83 
1 /5 /84  
1 1 / 19/ 82 
8/9/83 

10 / 24 / 83 
2/22/83 
11 / 19/82 
1012 7/82 
2/22 183 
1/19/83 
1/20/83 
1/21/83 
6/8/83 
6/8/83 
6/8/83 
2 122 / 83 
5/5/83 

7/5/84 
11 /23 / 84 
12 / 15 / 84 
10 /2 9 / 84 
11 / 1 7 1  84 
11/12/84 

4/28/ 85 
4/30 / 85 
4/30/ 85 
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The 

REVISIONS TO THE HFIR OPERATING MANUAL 

e were no HFIR Operat ing Manual r e v i s i o n s  t h i s  qu r t e r .  

UNUSUAL OCCURRENCES 

Seven unusual occurrence repo r t s  were issued t h i s  quar ter :  
ORNL-85- 7- HI; I R- 85- 3 Unscheduled Reactor Shutdown 
0 R NL - 85 - 13- HF I R- 85-4 Unscheduled Reactor Shutdown 
ORNL-85-14-HFIK-85-5 Unscheduled Reactor Shutdown 
ORNL-85-15-HFIR-85-6 Unscheduled Reactor Shutdown 
ORNL-85- 16- HFI  R-85- 7 Unscheduled Reactor Shutdown 
0 R NL- 85 - 1 8- HF I R- 85- 8 Unscheduled Reactor Shutdown 
ORNL-85-19-HFIR-85-9 Unscheduled Reactor Shutdown 

REACTOR EXPERIMENTS 

EXP ERI MEW FAC I L IT I ES 

Assignments o f  t he  var ious HFIR experiment f a c i l i t i e s  are t a b l u l a t e d  
i n  Table 10. 

HFIR TARGET LOADING 

A d e s c r i p t i o n  of t he  HFIR t a r g e t  l sad ing  t o r  each o t  the  opera t ing  
cyc les  t h i s  quar te r  i s  presented i n  F i g s .  1, 2, 3, and 4. 
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Table 10. Experlinent f a c i  l i t y  assignments 

Faci 1 i t y  D e s c r i p t i o n  Sponsor 

PTP-A1 
PTP-A4 
PTP-D1 
PTP-D7 
PTP-(3 
PTP-G7 
RB-1  
RB-2 
RB-3 
RB-4 
RB-5 
RB-6 
RB- 7 
RB-8 
CR-1 
CR-2 
C R - 3  
CR-4 
CR-5 
CR-6  
CR-  7 
CR-8 
VXF-1 
VXF-3 
VXF-4 
VXF-5 
VXF-7 
VXF-9 
VXF-11 
VXF-13 
VXF-15 
VXF-18 
VXF-20 
VXF-22 
MB-1 
HB-2 
HB-3 
HB-4 

M a t e r i a l s  s tud ies  
M a t e r i a l s  s tud ies  
M a t e r i a l s  s tud ies  
Mater ia  s s tud ies  
Mater ia  s s tud ies  
Mater ia  s s tud ies  
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope produc t i  on 
Iso tope produc t ion  
Iso tope prodwct l  on 
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope product ion 
Iso tope produc t ion  
Iso tope produc t lan  
Iso tope produc t ion  
Iso tope produc t ion  

I s o t  ope product i on 

Iso tope produc t ion  
Iso tope produc t ion  
HFIR cor ros ion  specimen 
Iso tope product ion 
Pneumatic tube 
Isotope product ion 
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope produc t ion  
Iso tope produc t ion  
Neutron di  f f r a c t o m e t e r  
Neutron d i f f r a c t o m e t e r  
Neutron d i  f f r a c t o m e t e r  
Neutron d i  f f  ractometer 

Iso tope product1 on 

Iso tope produc t ion  

Fusion Energy 
Fusion Energy 
Fusion Energy 
Fusion Energy 
Fusion Energy 
Fusion Energy 
Operat ions 
Operat ions 
Operat ions 
Operat ions 
Operat ions 
Operat ions 
Operat i  ans 
Operat ions 
Upera t i  ons 
Operat ions 
Operat ions 
Operat ions 
Operat i  ons 
Operat ions 
Operat ions 
Operat ions 
Opera t i ons 
Operat ions 
Operat l  ons 
Operat ions 
A n a l y t i c a l  Chemistry 
Operat ions 
Operat ions 
Operat ions 
Operat ions 
0 pe r a  t i on s 
Operat ions 
Operat ions 
S o l i d  S ta te  
Chemi s t  ry 
S o l i d  S ta te  
S o l i d  Sta te  
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I-!FIR TARGET LOADING 
CYCLE NO, 264 

a 7 

DATE 3 / 2 0 / 8 5  - 
OI?NL/DWG. 85-15455 

1 1 

k D E  
IA!RGE-T-JE 
PLUTONIUM ( P u )  
CURIUM (Cm) 
COBALT KO> 
T I N  ( S n )  
N I C K E L  (Ni l  
STA I NLESS STEEL ( I S T  1 
GRAPHITE ( C )  
ALUMIMUM ( A l )  
H Y D R A U L I C  TUBE (HT)  

12 

7 

11 
1 

.... 
F i g .  1. 
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HFIR TARGET LOADING 

CYCLE NO, 265 DATE 4/14/85 

ORNL/DWG. 85-1 5456 

mG ET -1-Y P E 
PLUTONIUM ( P u )  
CURIUM ( C m 3  
COBALT (CO) 
T I N  (Sn) 
NICKEL (Ni l  
STAINI-ESS S i  EEL (SST) 
GRAPHITE ( C )  
ALUMINUM (AI) 
HYDRAUI IT, TUBE (HI) 

7 

11 
1 F i g .  2 .  
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HF I R TARGET LOAD I NG 

CYCLE NO, 266 DATE .-..-5+!Z!85 
ORNL/DWG. 85-1 5457 

TA-RGET T’YPE NUMBER 
PLUTONIUM ( P u )  
CURIUM (Cm) 
COBALT KO> 
TI[\: (Sn) 

12 

NICKEL ( N i l  
~ 

S T A I  NL.ESS S T E E L  ( S S T )  7 
GRAPHITE ( C )  
ALUMINUM ( A 1  1 
HYDRAULIC TUBE (HT) Fig .  3 .  
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HFI R TARGET LOAD I NG 

DATE ......A/ 2 9  /85 

ORNL/DWG. 85-1 5458 

___ TARGET TYPE ~ 

Pi.-UTON I UM Pu) 
CURIUM ( C m )  
COBALT KO> 
T I E  (Sn> 
N I C K E L  ( N i l  
STAINLESS STEEL (SST) 
GRAPHITE ( C )  
AI..UMINUM ( A 1  1 
HYDRAULIC TUBE (HT) 

1 2  - ... . . .. ... .- 

-. 

6 

12 
1 F i g .  4. 
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