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SUMMARY 

RR operated a t  an av level of 29.9 MW 
r i n g  A p r i l ,  May, 

eactor was s h  occasions, e 
Reactor dow f'ueling and 
remained av on 93.68 of t h  

nance act iv i  a1 and i n s t  
i n e  i n  nat n of' four I 
ange memor 

P 

The power his tory  for displayed i n  e 1  3. 
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asic operati Table I ind RR 
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s r e l a t i v e  to at ion during t h e  are n 
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Reactor Power (Mw) 

31 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

1 3  

14 

1 5  

16 

1 7  

18 

19 

20 

21 

2 2  

2 3  

24  

25 

26 

27 

2s 

29  

30  

5 10 1 5  20 25 30 

4 -3  4:OO a . m .  
[I--3 3 : 1 2  p.m. 

4-5 7:03 p.m. 
4-5 7:50 p.m. 
4-6 7:OO a . m .  

4-8 4 : 5 0  p.m. 

4-11  8 : 0 8  a . m .  

4-11  8 : 3 8  a.m. 

4-16 3:OO a . m .  
4-1.6 2:19 p.m. 
4-16 2 : 5 5  p.m. 

4-16 5 : 0 4  p.m. 

Down (End Cyc le  171C) 
30 MW 

Down ( E l e c t r i c a l  s to rm)  
30 M.J 
Down (Roof l e a k i n g  o n t o  
i n s t r u m e n t  c a b i n e t )  

30 MW 

Down (Momentary power 
o u t a g e )  
3 0  MW 

Down (End C y c l e  1 7 1 E )  
30 MW 
Down (Removed i r i d i u m  
c a p s u l e s )  
30 MW 

F i g .  1. Reactor  power h i s t o r y  - April .  1 9 8 5 .  
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Reactor P o w e r  (MW) 

5 10 15 20 25 30 

30 

1 1 2 : O O  a.m. Down (End Cycle  171) 

16 
1 

18 A 
22 

2 3  

24 

25 

26 

27 
2 8  

29 

5-4 3 : 2 1  p.m.  30 M W  

5-16 4:OO a.m. 
5-16 3 : 4 0  p.m. 

5-20 7:35 p.m. 

5-20 8 : 4 9  p.m. 

5-28 9:56 a . m .  

Down (End Cycle 172%) 
30 F2w 

Down (Scram from o u t l e t  
tcmpe rature) 
30 MW 

Down ( P o w e r  o u t a g e )  
5-20 1 0 : 4 8  a.m. 30 MV 

5-30 4 : O O  a.m. Down (End Cyc le  172B)  
5-31 2:45 a.m. NI, 
5-31 4:33 a.m. Down ( S p i k e ,  No. 7 

31 

5-31 4 : 3 4  a . m .  Nl, 
5-31 6 : 4 6  a . m .  Down (End HFED f l u x  run)  
5-31 3:18 p.m. 30 MW 

F i g .  2. Reac to r  power history - May 1985. 
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R e a c t o r  P o w e r  (MW) 

30 5 10 15 2 0  2 5  

3 1. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13 

1.4 

1.5 

16 

17 

18 

19 

20 

2 1  

22 

2 3  

24  

25 

26 

27  

28 

29 

30 

1 
I 

6-7 11:26 p.m. 
6-8 7:22 a . m .  

6-10 1:51 p.m. 

6-10 9 : 1 2  p.m.  

6-26 4:OO a.m. 

6-29 12:35 a . m .  
6-29 11:38 a . m .  

6-29 6 : 3 0  p.m. 

6-30 l1:09 a . m .  
6-30 6 : 2 0  p.t11. 

6-30 9:00 p . m .  

Down ( P o w e r  ou tage )  
30 Mw 

Down (ORNL e l e c t r i c a l  
over 1 oad)  
30 MW 

Down (End c y c l e  172E) 

30 MW 
29 MW ( L o w e r e d  f o r  

28.5 MW ( L o w e r e d  fo r  

30 MW 
29 MW ( L o w e r e d  for 
MFE-7J) 
30 Flw 

EIFE- 7J) 

MFE-7,J) 

F i g .  3. R e a c t o r  powcr h i s t o r y  - June  1985. 
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Time operating, % 86.7 71  .a 79.7 

A v a i l a b i l i t y ,  % 9'1.6 72.1 82.9 9340 

water radio- 2,000 29,650 918 
epm/ml (av)  

r a d i o a c t h i t  70 86 0 

tell resistZvi ,444,000 t,6 
1 

1 
resistivity, 1,145,000 1,092 

Fuel elements depleted 21 14 35 41 

nup of f u e l  47 02 43.4 45.5 47 a 8  
p l e t e d ,  % 

Shimosafety rods d e p l e t e d  3 2 5 4 

burnup of shim- 71 .7 83.0 76.2 8 3 A  
rods d e p l e t e d ,  % 

Radioisotope samples 0 0 0 0 

Research samples 7 0 7 22 
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Table 2. Cycles of operation 

Cycle No. Date begun 

171 February 4 ,  1985 May 1 ,  1985 797 .Ta 

172 May 4, 1985 1,557.8 

aMWd this quarter 

FUEL USAGE AND I ~ V ~ ~ T O ~ ~  

Twenty-seven spent fuel elements and four shim-safety ~ o d  fuel 
sections were shipped for chemical separation. 
and three shim-safety rods were declared spent  during t h e  quarter. 
Seventeen fuel elements and two shim-safety rods were placed in service 
this quarter. 

Twenty-one Rxel elements 

Other d e t a i l s  of fue l  usage and Inventory in Tables 1 
and 3 .  
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tatus 

el elements t 2'1 

rcent burnup o 
ransferred 

New e s start of q 1 

New elements received -I 

s placed in ser 

New elements end of quarter 

test  elements 21 

him-safety ra 4 
d for chemica 

rcent burnup of 82.2 

at'ety rod ele 15 

afety rod ele 0 

s transferred 

uarter 

afety rad elem 2 

afety rod elem 13 

0 

mm 

126 

32 

9 

149 

21 

0 

am- 

17 

2-7 41 

44.0 45.6 

32 55 

26 32 

lllc CI 

21 21 

4 6 

82.2 82,O 

0 0 6 

2 4 4 

15 15 0 
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Reactor downtime ( p  
A sunmary o f  t h e  shutdow 
contained in Table 5. Table 6 describes u ~ ~ ~ ~ ~ ~ ~ l ~ ~  s h u t d o  
Table 7 describes power reductions which d i d  n o t  result in shutdowns. 

er level. <N,> totabed approximately 290 hours. 
is given In Table 4, and deta i l s  of each are 

Table 4. Analysis of shutdo 

Description of shutdown Numbel- ~ o w ~ ~ i r n ~  (h) 

Scheduled 

Regular., epd of cycle 

Regular, refueling 

Special, f l u x  run 

Special# refueling an 

Special,  to reduce plant electpica1 
load.  Refueling required 

Subto tal : 

e n t  fai lure,  reactor 

Ins t rument  failure, reactor 

Electrical power outage or surge 

Human error 

Subto ta l  : 

TOTAL : 

86.350 

10.500 

7.716 

11 1 .TI7 

6,583 

8 

1 0 . 583 

2 56.917 

4 8.334 

1 1.333 
_p__ 

8 67.167 

Ifi 
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Table 5 0  tdowns I de ta i l s  

. 

Date Duration End 
(h) cycle 

Remarks 

4- 10.500 r was ref'ueled 

shim-safety ro 
arm therefore 

10.550 
capsules' pos 

5-3-85 86.350 wn act iv i t ies  

de of the poo 
ing t h e  beari 
f a c i l i t y  pump 
p measurement 
on of tfLoss of 
rbine" annunci 

5 10.867 was remeled a 
ments were made 

5-30-85 22.750 was refueled, t 
gured, and th 
ed with new c 

CO 5- 7.716 r f lux  run a t  
ED experiment 

tory S h i f t  Su 
n in order t 
load. The r 

-85 67.550 1 tar was refueled 
removed, New 
7s were i n s t a l  
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Table 6. Unscheduled shutdo 

Date Durat ion End 
( h )  cycle 

4-5-85 

44-85 

4-1 1-85 

4-16-85 

5-20-85 

5-28-85 

5-31-85 

6-7-85 

0.417 

56 900 

0.250 

1.333 

0.583 

0 e 500 

0.017 

7.367 

d as a result o f  an 

The control ro roof developed a l eak ,  

i n e t s ,  The reactor as rr,amually scrammed 
Q r u n  onto instrument  cab- 

A scram oecum ue to a b r i e f  iatermp- 
t i o n  of electrical power to t h e  primary 

Due to a l a t e  request for i r r i d i u  
Isotopes, t h e  reactor was shut down 
following a startup. The i r r i d i u  
installed in t h e  core, and the re 
rest arte 

The automatic makeup valve a t  the reactor 
tower fa i l ed  s h u t ,  

of secondary coolin 
belaw NL sccwred from outlet temperature 

A scram occurre due to a momentary .lass 

A reverse occurre oise on No. 1 
count rate per iod during a f lux  ~ u n  at 
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Table 7. Reduetions i n  power no t  resulting in shutdown 

Source of co 
signal 

6-29-85 Manual 

INSTRUMENTATZOM AND REACTOR CONTROLS 

. rformanee of on for the f a  
d maintenanc ated in Tab1 
nd controls andwns were 
shown in Tab 

The performance sf t h e  
n a m e  required is indicated 

PROCESS SYSTEM 

stern was satisfac . 

The performance of conponents was s 

IE4ENT FACILXTI FILTERS, A N D  CH 

went f a c i l i t  Table 11. S 
of e f f i c i e n  ious  gaseous 

quarter are s h  
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Table 9. Instrumentation and controls design cthange memwandms 

Change 

number 
memo Title of change Reason for change General description of change 

ORR-130 Computer to con- 
om inter- 

-a 
w 

position synchro converter monitors each control 
rod posit ion and passes through an isolated signal 
conditioner providing ~1500-V d e ,  2 2 0 4  ac rms 
voltage isolation between the synchro converter t o  



I4 
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Table 9. 

Change 

number 
memo T i t l e  of change Reason for change General description of change 

ORR-131 ORR heat power Provide new flow 

outlet temperature sensors and recorders along 
with t h e  present flow transmitter and recorder 
are retained for reactor protection system 
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Table 9. (Continued) 

Change 

number 
memo T i t l e  of change Reason for change General description of change 

operating 

t 

An auxil iary contact was insta l led  on the cell- 
v e n t i l a t i o n  electric blower motor starter located 
in the stack area and mnnected in series with  a 
relay in the OEtR control circuit with a 
N,C, contact in t h e  "lower-setback" circuit (R- 



1 

e 
B
,
 



Table IO, Process systems, maintenance and changes 

matic valve wa 
the line was 

Makeup valve 

e was replaced Automatic ma 
valve 

No, 1 dc u n i t  

arm was insta 
a1 Power to 

Underwater saw feed pis ton  was 
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For fue l  cycles 

1 2 3 4 5 6 9 a 9 

I I I I I I I I I I 
! B e  I F f F f F F 1 F F 1 F I B e l  

Lattice component 

Fuel (F)  

Shim-safety rod (SR) 

Beryllium (Be) 

Experiment (E) 

Xenon product ion sleeve (133 

Iridium (Is) 

Aluminum ( A l )  
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Lattice Joading 

A 

El 

e 

D 

E 

F 

G 

Fuel (F) 

Shiwsafety rad 

Beryllium ( B e )  

Experfmen t (E) .1 
Xenon production sleeve ( 133~e) t 
Iridium (Ir) 

Aluminum (All 
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Lattice loading 

For fuel. cycles 

1 2 3 4 5 6 7 8 9 

I I I I I I I I I I 
I B e !  F 1 F f F f F 1 F I F f F ! Be?! 

I I I WED( I I I I I I 

I I I I I I I I I I 
I I I I I I I I I I 

1 I I I I I I J  I I 
I I I I r  i I I i I 

f B e !  F I E f F f F 3 F I A l  f F f B e l  

I B e !  F I F I S a !  F f S R I  F f F f B e f  

1 B e !  F ! B e  1 F 1 F I F I 4 B  f P f B e l  
J I I f I ! E  f I - i  
I I I I I I I I I I 

I I I I I I I I I I 
I Be 1 Be Be f Be f Be 1 Be ! Be ! Be I Be I 

I 

Lattice comcronent Number 

Fuel (F) 

Shimsafety  rod (SR) 

Beryllium (Be) 

Experiment (E) 

n production sleeve 

I r i d i u m  (XI-) 

Aluminum ( A I )  1 

Fig. 6. Lattice configurat ion Apri l  8-16, 1985. 
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ycles 

1 2 3 4 5 6 7 8 9 

I F f S R f  F I Be I 

Fuel (F) 

Shim-safety rod (SR) 

Beryllium (Be) %5 

Experiment (E) L 

Iridium (Ir) J 

Fig. 7. Lattice oonfeguration - Aprll 16-May 1,  1985, 
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Lattice loading 

For fuel cycles 

1 2 3 4 5 6 7 8 9 

I I I I I I I I 

Lat t ice  cornDonen% 

Fuel (F)  

Shim-safety rad (SR) 

Beryllium (Be) 

Experfmen t ( E) 

I r fd fum (Ir) 

Number 

Fig.  8. L,at;tice canfigusation - May 1-June 26, 1985. 



ORNL/D 5 

FO ycles 

Cattiice ~ m o n e n t  

Fuel (F) 

Shim-safety rod (SR) 

Beryl] fum (Be) 

Experimera t ( E) 

Iridium (Ir) 

Murnber 

,_27 

d 

.27 

2 

.2 

Fig. 9 .  Lattice configuration - June 28-30, 1985. 





Table 13. surveillance tests 

motor ba t t e 

No, 1 bank 
No. 2 bank 

No. 3 bar& 

els calibrati 

er ex i t  temperatu 

ements of t h e  

Dioctyl  p h t h a l a t e  test - east 

ofing flow ch 

e a P  channel 
1 cal ibrat;ion 

gas vacuum mo 
ble off-gas va 

7-2 

7-2 

5-2 

5-3-8 

2-4-85 2-4-84 
2-4-85 2-4-84 

6-20-85; 
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Table 13. (Continued)  

T e s t  Most recent Previous 

Semiannual ly  (continued) 
f i l  t.er system e f f i c i e n c y  

Containment c l o s u r e  system f u n c t i o n  test 
C e l l - v e n t i l a t i o n  filter system e f f i c i e n c y  

Elemental  i o d i n e  measurements 
D i o c t y l  p h t h a l a t e  measurements 

R a d i a t i o n  m o n i t o r i n g  equipment c a l i b r a t i o n  
Stack r a d i a t i o n  monitor  cal ibrat ion 

Quar t e r l q  
Primary c o o l a n t  flow c h a n n e l s  t e s t e d  
16N c h a n n e l s  tested 
Nor th-f aci li t y  flow cha mels tested 

S o u t h - f a c i l i t y  flow c h a n n e l s  tested 

Normal off-gas vacuum moni to r  teated 
P r e s s u r i z a b l e  off-gaz vacuum moni to r  tested 
B u i l d i n g  v e n t i l a t i o n  flow moni to r  tested 

Manual SCP~E!E; tc.ated 
Measurement of release t j x w  and time of flight 

for the shim-safety rods 
S u b c r i t i c a l i t y  w i t h  each s h i m - s a f e t y  rod a t  its 

upper  L i m i t  while a31 other shim-safety rods 
are f u l l y  inserted 

Out of s e r v i c e  
5-2-85 2-4-85 

6-1 4-84 
3-1 3-85 9-20-84 

4-1-85 2-1-85 
6-28-85 12- 18-04 

5-30-85 , 3-1-85 
5-3-85 2-28-05 
5-38-85 3-1-85 
5-30-85 
5-30-85 3-1-85 

Out of service 
3-1-85 

5-30-85 3-1-85 
5-3-85 2-3-85 

5-3-85 2-3-85 
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