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Four routine cycles  of operation were completed during the second 
Four scheduled end-of-cycle shutdowns and four  unscheduled 

The HIFI, Phase 1, 
quarter. 
shutdowns resulted i n  an on-stream time o f  90.5%. 
components were i n s t a l l e d  during the end-af-cycle 283 shutdown. 

OPERATIONS 

Basic operating d a t a  f o r  t h e  quarter are l i s t e d  i n  Table 1. 

Table 1. H F I R  basic operat ing data 
(July 1 - September 30, 1986) 

- _ -  

This Last Year t o  
quarter Quarter date 

Total energy, Mud 

Time operated, h 

8317 8240 24,371 

1998.466 1980.334 5857. Q85 
Average operat ing power, MW 99.9 99.8 99.9 

Time opera t ing ,  % 90.5 90.7 89.4 

Reactor a v a i l a b i l i t y ,  % 93.8 91.9 91.2 

Reactor water rad i oac t i v i ty  , 300,266 341,687 
cpm/ml ( a v )  

Pool water r ad ioac t iv i ty  63 63 
cpm/ml ( a v )  



The s t a r t i n g  and end ing  dates  f o r  Cycles 282, 283, 284, and 285 are 
presented i n  Table 2, 

Table 2, Cycles o f  operation 

Cycl e Fuel Accumulated 
Ma I as  s embl y Date s t a r t e d  Date ended power ( MNd 1 

282 281 6/30/86 7/22/86 2117 
283 282 7/23/86 8/12/86 2057 
284 283 8/ 17/86 9 / 9 / 8 6  2105 
285 284 9 /8 /86  9/29/86 2039 

The s t a t u s  o f  the HFIR fuel  and cont ro l -p la te  inventor ies  on the 
l a s t  day of the  quar te r  a r e  indicated i n  Table 3.  
which have undergone t e s t i n g  a t  the c r i t i c a l  f a c i l i t y  a r e  included i n  
t h i  s inventory . 

Only fuel assemblies 

Tabl e 3 .  HFI R matei-i a1 i nventori es 
~- 

I tem 
This Las t  

qua r t e r  quar te r  

New fuel assemblies placed i n  s e rv i ce  3 4 
New fuel  assemblies ava i l ab le  f o r  use 8 11 

Spent  fuel  assemblies on hand a t  EOQ 12 10 
S p e n t  fuel  assembl i e s  shipped 1 3 
New s e t s  of control  p l a t e s  placed i n  se rv ice  0 0 
New sets o f  control p l a t e s  ava i l ab le  f o r  use 3 3 

New control  cy1 inders pl aced i n  s e rv i ce  0 1 
New control cy l inders  ava i l ab le  f o r  use a t  EOQ 0 0 

a t  end of quar te r  (EOQ)  

a t  EOQ 

There were four  scheduled end-of-cycle shutdowns and four  unsched- 
Total downtime for the  quar te r  was u led  shutdowns d u r i n g  the quar te r .  

209.534 hours. O f  t h i s ,  209.050 hours were scheduled and 0.484 were 
unscheduled. 
rou t ine  experiment work. 

Approximately 72.550 hours of downtime were due t o  nan- 
Tabl e 4 gives fu r the r  detai  1 s. 



Table 4.  Description o f  HFIR s 
- 

Date Downtime, h Remark s 

Schedule 

7/22 28.966 End of cycle 282. The total  ener accsirnul ated 
on fuel assembly 281 during this cycle was 
2117 Midd. 

9/ 7 42.784 

9/29 39 008* 

8/12 98.30 End o f  cyc7e 283. The total  energy accumulated 
on fuel assembly 282 during t h i s  cycle was 
2057 MWd. The MIFI, Phase I ,  core modifications 
were performed during t h i s  shutdown. 

End of cycle 284. The total  energy accumulated 
ora fuel assembly 283 during this cycle was 
2105 MWd. 

End of cycle 285. The total  energy accumulated 
on fuel assembly 284 dur ing  t h i s  cycle was 
2039 Mud. 

Unscheduled 

7 /8 0.117 

8/20 0.117 

Control plates Nos. 1 and 3 were dropped inadver- 
tent ly  during a routine channel No. 2 safety 
test due t o  an instrument noise burst. 

A1 1 four control pl ates were dropped inadvertently 
during a routine channel No. 3 heat power safety 
t e s t  due t o  an instrument noise burst. 

9/20 0.100 A1 1 four control pl  ates were dropped inadvertently 
d u r i n g  a routine channel No. 3 heat power safety 
t e s t  due t o  an instrument noise b u r s t .  

9/ 18 0.150 Control plate No. 3 was dropped inadvertently 
d u r i n g  channel No. 3 at-power nuclear checks 
(procedure HFR-1203) due t o  an instrument noise 
burst. 

* The end-of-cycle 285 shutdown was continued into the fourth quarter. 
Total downtime for  the end-of-cycle 285 shutdown including downtime i n  
the fourth quarter was 86.533 hours. 
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Two low-power runs were performed d u r i n g  the quarter. These Mode 3 
runs are summarized as follows: 

T i  me Power 
Remil rk s 

c__ Date operated, h level 1---1--*” 

8/15 ’L1.00 <50 kW A Mode 3 run was performed f o r  - 
rcactivi t y  measurements the new 
HIFI core configuration. 

react! v i  t y  rneasgrements on the new 
MIFT core configuration. 

8 /  16 0.417 <50 kW A Node 3 r u n  was perforrned f o r  - 

Maintenance and changes i n  the var ious process system5 are l i s t ed  i n  
Table 5. 

ENTATION AM5 CONTROLS 

Maintenance and changes i n  the various instrumentation systems are 
l i s t ed  in Table 6. 

Table 5 .  Process systems - maintenance and charages 

Date Component Remarks 

Primary system II_ 

8/14 Radiation/pres- The solenoid on the valve i n  cell  110 was 
sure block valve replaced. 

8/15 HIFI rnodifica- The new HIFI core components were instal led 
tion i n  the reactor. The new hydraulic tube 

Cycle 284 was r u n  w i t h o u t  the 

U-bend was removed for further modifica- 
t i o n s  as  a resu l t  o f  a misalignment 
problem. 
hydraulic rabbit f a c i l i t y  i n  service. 

8/ 16 Target tower An in-situ hydraul i c  flow t e s t  was conducted 
on the new MIFI target  tower. 
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Tab1 e 5 a $coreti nued) 

Date Gomp o ne n t 

9/8 

9/8 

9/15 

7/22 

8/ 18 

7/9 

7/16 

7/21 

7/22 

7/23 

7/23 

7/23 

7/26 

HIFI nodifica- 
t i  on 

T h e  new HIFl  hydraulic-tube U-bend and 
i n-p i  1 e section were instal 1 ed. 

Letdown valve T h e  cell  %IO letdown valve was replaced with 
a rebui l t  valve. 

P r i ma ry he a t  
exchanger, ID 

Leaking tube 3 i n  row P was plugged. 

Secondary system 

The al ignment  o f  fans FN-4C-1, FN-4C-2, 
FN-4D-1, and FN-4D-2 was checked and 
adjusted as necessary. 

Cooling tower 
fans 

Cool i ng tower 
fan, FN-4C-2 

A faul ty  v i b r a t i o n  switch was repaired. 

Mi scel1 aneous 

A i  r compressor, 
C-1B 

T h e  a i r  compressor developed a coal ant-to- 
head leak and was s h u t  down for  repairs.  

Eye wash A n  eye wash was instal led next t o  the 
cadmi urn n i  t r a t e  t a n k .  

Pony - mo to r 
ba t te r ies  

The pony-motor battery racks were sei smi - 
cal ly restrained. 

A i  r compressor, 
C-1A 

Rep1 aced the c00l i ng water solenoid. 

Plant i ntercorn A new master box i s  being instal led i n  the 
reactor bay. 

Demi neral ized 
w a t e  r sy s tern 

An integrator was instal led i n  the feed l i ne  
t o  TRU. 

Low-pressure 
steam system 

A leaking supply l i ne  t o  the deaerators was 
repai red. 

Diesel No. 1 
bat ter ies  

The bat ter ies  were seismical ly  restrained. 
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7/31 

811 

81 1 

8/13 

9/22 

7/1-  
9/30 

8/26- 
9/30 

P1 ant a i r  system 

PI ant demi ner- 
a1 i zer system 

Sulfuric acid 
transfer p ~ ~ p  

Annunciator 
pane? s 

Mot water 
injection system 

Emergency pool 
f i l l  system 

Air compressor, 
C-1A 

A new plant a i r  compressor was instal led and 
t e  5 t e  (.i . 

A new cani ster-type p l  a n t  demi neral i EW was 
instal  1 ed i n  para1 1 el w i t h  the existing 
plant demineralizer. 

A new sulfuric a c i d  tr’ansfer pump was per- 
manently instal led a t  the sulfur ic  acid 
tank. 

Annunciator panels C and E-4  were 
refurbished. 

Repacked steam control valve, TCV-1124. 

Mark progressed throughout the quarter on 
the instal la t ion of t h e  new emergency pool 
f i l l  l ine.  

Efforts to  repair a coolant-to-air leak  
csnti  nued. 

Table 6.  Instrumentation - maintenance and changes 

Date Component Remark s 
I 

711 Wi de-range A fission chamber drive shear p i n  was 
counting replaced i n  the gearbox. 
channel No. 1 

713 Safe ty  channel 
No. 2 safety t e s t  were investigated by i nstrument 

Probl erns encountered d u r i  ng a f l  u x / f l  ow 

techni ci  ans. The techni ci  ans determi ned 
tha t  the operation o f  the fluxlflow t e s t  
valve will  be checked o u t  d u r i n g  shutdown 
maintenance. 
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Table 6. !continued1 

Date Component 
- 

Rema rk s 

7/8 

719 

7/22 

7/22 

8/13 

8/13 

8/13 

8/19 

8/20 

9 / 6  

9/8 

9/10 

9/29 

Safe ty  channel 
No. 2 

Safe ty  channel 
No. 2 

Safe ty  channel 
annunciators 

Wi d e r a n g e  
counting channel 
No. 3 

Wi de-range 
counting channel 
No. 2 

Primary and pool 
s to rage  tanks 

Pneumati c 
transmitters 

Wi de-range 
counting channel 
No. 1 

Safety channel 
No. 2 

Stack inert 
gas monitor 

Pool surge tank 
1 eve1 i ndi  c a t o r  

Safe ty  channel 
No. 1 

Mu1 t i  p o i  n t  
recorders  

Ca l ib ra t ion  checks were performed. 

I n l e t  temperature recorders were ca? ib ra t ed .  

Capaci to r - type  noi se suppressors were 
rep1 aced w i t h  NOV-type noise suppressors. 

A f a i l ed  f i s s i o n  chamber assembly was 
rep1 aced. 

Corrosion products were cleaned from the 
f i s s i o n  chamber t h i m b l e  i n t e r n a l s .  

The level i n d i c a t o r s  f o r  the primary and 
pool s to rage  tanks were c a l i b r a t e d .  

The following pneumatic t r a n s m i t t e r s  were 
c a l i b r a t e d :  LT-429, FT-425, FJ-468, FT-441, 
FT-258, PDT-302, LT-428, FT-216, and FT-460. 

A f a u l t y  f i s s i o n  chamber assembly was 
repl aced. 

A f a u l t y  flux/flaw f a s t - t r i p  comparator was 
rep1 aced. 

An  i nc ra se  i n  inert gas a c t i v i t y  i n  the  
s tack  was traced t o  a contaminated probe. 
T h e  probe was replaced. 

The  i n d i c a t o r  was ca l ib ra t ed .  

T h e  i n l  e t  temperature probe was cal  i brated.  

A1 1 control  room mu1 t i  po in t  recorders were 
repl aced w i t h  new recorders. 



9/29 Rustrak recorders A1 7 Rustrak recorders i n  the control room 
were rep1 aced wi tt-s mu1 t i  pen recorders. 

7/1- Arti f i c i a1 New AI sensors were t ied into HFIR instru- 
9/30 Intel 1 i gence Data mentation. Work continued throughout the 

Collection System quarter. 

VESSEL. HEAD STUDS 

The accumulated number o f  tensioning cycles on the reactor vessel 
head s t u d s  i s  presented i n  Table 7.  These studs were designed for  a 
fatigue 1 i f e  o f  40 cycles loindi ng due t o  tensioni ng o f  the bo1 t s  and 
730 ful l-pressure 6.9-MPa (1000-psig) cycles. 
reactor vessel head studs was completed i n  June 1972. I n  November 1983, 
stud 72-1 was replaced by stud 73-9 because o f  a small anomaly discovered 
d u r i  ng previous u l  trasoni c i nspecti ons. The numbers i n  Tab1 e 7 represent 
the maximum cycles t o  which any s t u d  has been exposed. 

Instal la t ion o f  new 

STACK FILTERS 

Stack f i l t e r ing  systems i n  the special b u i l d i n g  h o t  exhaust (SBHE) 
and h o t  off-gas (HOG) systems were tested f o r  particulate and iodine 
removal efficiencies.  Results of the most recent t e s t s  are tabu1 ated in 
Table 8. 

Table 7 .  Vessel head stud-tensioning cycles 
- 

This Last Total 
quarter quarter ,to date 

Head bo1 t s  tensioned 0 0 8 

0 0 11 
6 6 213 5.2 MPa (750 p s i g )  

4.5 MPa (650 psig) 0 0 117 

10.3 MPa (1500 p s i  1 0 0 0 
6.5 MPa (950 p s i g  3 



Table 8. Particulate and iodine removal efficiencies 

tlemental iodine Particulate retention 
F i  1 t e r  bank Las t  t e s t  Previous t e s t  Fi 1 t e r  

Date E ' ¶  Date tff. ,% position 

SBHE , west 4/22/86 99.981 11/7/85 99.977 South 9/22/86 99.99 3/31/86 99.99 
North 9/22/a6 99 .99 3/31/86 w , 9 9  

SBHE, center 4/18/86 99.975 11/14/85 99.867a South 9/22/86 99.99 3/31/86 99.99 
North 9/22/86 99.98 3/31/86 99.94a 

4/15/86 99.987b 

SBHE, east  4/24/86 99.964 11/12/85 99.906 South 9/22/86 99.99 3/31/86 99.99 
North 9/22/%6 99.99 3/31/86 99.99 

CHOG, wes t  4/15/86 99.992 11/19/85 99.987 

HOG,  center 4/30/86 99, 79ga 11/21/85 99.991 

OHOG, east 4/16/86 99,954 10/31/85 99.996 

agelow m i n i m u m  acceptable efficiency. 
bThe HEPA f i 1 t e r  was rep1 aced, and the efficiency t e s t  was repeated sati s f a c t a r i  ly . 
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Table 9 i s  a t a b u l a t i o n  of the completion dates o f  the survei??ance 
t ea t s  required by the Technical Specifications. This table contains a l l  
the surveil 1 ance t e s t s  schiedu? ed for frequencies o f  one month or longer. 
Other survei? 1 ance requi rerwents which are  not reported, are sat i  s f  i ed 
by the routine complet ion o f  d a i l y  aepd weekly check sheets, startup 
checklists, hourly d a t a  sheets, the ope ra t ing  logbooks, and miscellaneous 
qual i ‘cy assurance tes t s .  

There were no revisions t o  t h e  HFIR Operating Manual d u r i n g  the 
quarter . 

There were no unusual occtirrence reports issued t h i s  quarter: 

REACTOR EXPERIMENTS 

EXPERIMENT FACILITIES 

Assignments o f  the various HFIR experiment faci 1 i t i e s  are tabulated 
i n  Table 10, 

NFIR TARGET LOADING 

A description of  the HFIW target loading  f o r  each of the operating 
cycles th i s  quarter i s  presented i n  F i g s .  1, 2 ,  3, and 4. 



1 1. 

Table 9. Summary o f  surveillance t e s t s  
. 

MO o t  

t e s t  t e s t  t e s t  
Test recent Prev r’ Cdu s Prewious 

Decennial t e s t s  

Pressure boundary components 11/83 7/75 

Annual tests 

Count ra te  channel A calibration 3/11/86 
Count ra te  channel B calibration 3/12/86 
Count r a t e  channel C calibration 3/13/86 
Noma1 emergency systems 7/22/86 
Poison injection system 8/14/86 
Pressurizer pump high-pressure 2/6/86 
cutoff 

Pressure re1 ief valves 11/15/85 
Reactor vessel head studs 9/30/86 
Radiation block valve t e s t  9/8/86 
Reactor bay i n-l eakage t e s t  9/8/86 
Reactor components 9/28/85 

Safety channel B calibration 2/ 10186 
Safety channel C cal i bration 2/10/86 
Servo channel A cal ibration 2/19/86 
Servo channel 5 cat ibration 2/19/86 
Servo channel C calibration 2/19/86 
Speed o f  shim and regulating drives 11/20/85 
S w i  tchgear battery load t e s t  5/12/86 

Safety channel A calibration 2/10/86 

Semi annual t e s t s  

Main pump low-pressure cutoff 9/29/86 
Pony motor battery E 9/8/86 
Pony motor battery F 6/28/86 
Pony motor battery G 7/11/86 
Pony motor battery H 8/ 13/86 
Radiation monitoring equipment 9/11/86 

Cadmium n i t r a t e  t e s t s  
Diesel r u n  t e s t ,  No. 1 
Diesel r u n  test, No. 2 

Monthly t e s t s  

9/27/86 
9/30/86 
91 30 /86 

2/6/85 
2/8/85 
2/19/85 
11/20/85 
8/16/85 
2/22/85 

10/3/84 
11 /la/$§ 
9/30/85 
9/30/85 
10/4/84 
2/28/85 
3/1/85 
314 85 

2/5/85 
2/5/85 
11 11 9/84 
5/8/85 

z/s/as 

5/ 11 /85 
511 1/86 
3/25/86 
6/4/86 
4/18/86 
7/ 16/86 

8/30/86 
8/26/86 
8/26/86 

NA 

3/20/64 
3 / 2 2 /84 
3/27/84 
5/29/85 
10/n /a4  
3/6/84 

1 /6 184 
10 /4/84 
10/29/84 
10/28/84 
12/12/83 
3/11/84 
3/11 /84 
31 1 1/84 
2/9/84 
2/9/84 
2/9/84 
12 120183 
4/30/84 

12/ 11 /85 
2/6/86 
12/7/85 
3/2/86 

5/7/86 
1/13/86 

7 126 186 
7/29/86 
7/29/86 



PTP-A1 
PTP-A4 
PTP-DI. 
PIP-D7 
PTP-G4 
PTP-67 
RB-1 
RB-2 
RB-3 
R B - 4  
R B - 5  
RB-6 
RB-T 
RB-8 
C R - 1  
C R - 2  
CR-3  
CR-4 
C R - 5  
CR-6 
CR-7 
C R - 8  
VXF-1 
VXF-2 
VXF-3 
VXF-4 
VXF-5 
VXF-7 
VXF-8 
VXF-9 
VXF-IO 
VXF-11 
VXF-12 
VXF-13 
VXF-14 
VXF-15 
VXF-16 
VXF-17 
VXF-18 
VXF-19 
VXF-20 
VXF-21 
VXF-22 
HE-1 
HB-2 
HB-3 
HB-4 

Materi a1 s s t u d i e s  
Materi a1 s s tud ie s  
Material 5 stiddies 
Material s s tud ie s  
Materi ral s St l ldi  es 
Materi a1 s studies 
Isotope product ion  
I sotope producti on 
I sotope p r o d u c t i  on 
Isotope production 
Fuel s tud ie s  
Fuel s tud ie s  
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope pvoducti on 
Isotope pt-oducti on 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Pneumati e t u b e  
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope prsduct i  on 
I sotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Isotope production 
Neutron di f f rac tometcr  
Neutron d i f f rac tometer  
Neutron d i f f rac tometer  

Fusion Lner9y 
Fusion Energy 
Fusion Energy 
Fusion Energy 
Fusion Energy 
Fus ion  Energy 
Opera ti ons 
Operations 
Operations 
Opcrati ons 
Engineering Technology 
Engi neeri n g  Techno1 ow 
Opera’ ,.ions * 

Operations 
Operations 
apera t i  ons 
Operations 
Operat4 ons 
Operations 
Operations 
Operations 
Operations 
Operations 
Operati oris 
Operations 
Operations 
Operations 
Analytical  Chemistry 
Operations 
Operations 
Operations 
Operations 
Operations 
0 p e r a  t i on s 
Opera t ions  
Operations 
Operations 
Operations 
Operations 
Opera t i  ons 
Operations 
Operations 
Operations 
Sol id  S t a t e  
Cherni s t r y  
Sol i d  S t a t e  

Neutron diffractorneter ,  Sol i d  S t a t e  
SANS Faci 1 i ty 
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